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Lot néi dau

(1897 - 1997 ), Hiép hgi Nghién Céu va Phat trién Cao su Quic
t¢ (IRRDB) lin diu tién vd chic cugc hgi thao khoa hoc vé cao
su thién nhién tai Thanh phé Ho Chi Minh - Viét Nam tu
ngay 13 - 14/10/1997.

Tai Hei nghi nay VIEN NGHIEN CUU CAO SU VIET
N AM, 14 thanh vién ciia Hiép bgi, da trinh bay 18 ban bao cdo
khoa hoc nhim gidi thi¢u cdc két qua nghién ciiu khoa hoc ciia
Vién tvong thoi gian gén diy vé cdc linh vyc Nong hoc, Chat
Lugng cao su va Cing nghé ché bién cao su thién nhién, cac van
4¢ lién quan dén bao vé méi truony. Day la nhitng cong trink
dd gop phin vio sy phdt trién nganh cao su Viés Nam trong
thii gian qua va trong ké hoach phat trién 700.000 ha cao su
cin dit nioc.

VIEN NGHIEN CUU CAO SU VIET NAM xin trin
trong giti thiéu nining cong trinh nghién cviu nay dén cdc dic
gid, cdc don vi trong va ngodi ngank cao su Aé lam tai licu
tham khdo, ving dung.

N;im 1997, ky niém 100 nam coy cao su di nhap vao Viét Nam

Chiing téi mong duge sy gop y va cong tdc cia cic déc gia, cac
cdn b ky thudt, can bo quan 1y, chi dgo sin xudt nham bo ciiu
hoin chink cic két qua va chiwong trink nghién ciu ciia Vign dé
dap sing chién luge phit trién cao su cia nganh trong thoi gian
toL.
VIEN NGHIEN CUU CAO SU VIET NAM
Vién Truong

MAI VAN SON
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K&t qud nghién ciiu khoa hoc

, QUi GEN CAY CAO SU VIET NAM
MOT SO KET QUA DANH GIA VA VAN DUNG VAO CHUGNG TRINH CAI TIEN
| GIONG CAO SU
STUDIES OF AHEVEA GENETIC RESOURCE IN VIET NAM : RESULTS OF
EVALUATION AND UTILIZATION

Lai Vin Lam, Trdn Thi Thiy Hoa, Vé Thi Thu Ha & Tan Hong*
Vién Nghién Citu Cao Su Viét Nam (Rubber Research Institute of Vietnam)
*TrapBio Research SDN BHD

L TOM TAT

Qui gien cdy cao su Hevea bao gém 3485 kiéu
di truyén cé ngudn géc khdc nhau; phdn ldn qui
gien thujc ngudn di truyén IRRDB'81. M6t phan
ctia qui gien di duoc ddnh gid trén cdc thi nghiém
khdc nhau. Bdo cdo nay nhdm diém lai cdc két
qud ddnh gid qui gien cdy cao su, ddc biét ngudn
di truyén IRRDB'B1 vé cdc dde tinh néng hoc,
sinh 1y mi, gidi phdu va cde ddc tinh céng nghe
cao su. Bdo cdo cing thdo ludn vige vdn dung
qui gen cdy cao su vao chuong trinh cdi tién

giong cao su cia Vién Nghién Cuu Cao Su Viét -

Nam.

11. GIGI THIEU

Sy tién bd lién tuc va lau bén cia bat ky chuong
trinh cdi tién giéng cdy trong ndi chung va cay
cao su néi rieng phu thude rat 1dn vao ngudn tai
nguyén di truyén hién hitu va phuong thic khai
thdc ching mot cdch ¢6 hé théng. Van dé vén di
truyén han hep & Pong Nam A tif 14u d& dugc xac
dinh 12 mot nhéan t8 quan trong tdc hai dén su
tién bo lau dai ctia cong tac cdi tién gidng cao
sul2, va dd c6 nhiéu nd luc dd duge thue hién
nhim mé rong vén di truyén cao sudd.

J Viét Nam, chuong trinh cai tién giéng cao
su duge thue hién trd lai vao nam 1980, chi y&u
sif dung phuong phap lai hoa nhén tao va viéc da
dang héa nguén cha me lai ciing nhy t& hop lai
da duge danh wu tién5. Trong chidu huéng do,
ti 1977 da c6 nhilng nd e nhdm md réng qui
gien cdy cao su & Viét Nam biing suu tdp cde
kidu di truyén dia phuong sin c¢6, nhap ndi cic
dong vo tinh cao su tif cde Vién Cao Su khéce va
ddng ké nhat 1a vide nh4p mat sé hugng rdt l6n
giéng ti dgt suu t&p IRRDB'S1.

Viégn Cao Su Viét Nam da ti&€n hanh nhimg
nd lvec nhim nghién cttu ddnh gid va van dung
ngudn di ruyén cdy cao su vao chuong trinh lai
tao gidng cao su cua Vién.

L ABSTRACT

The Hevea genetic resource of Vietnam
comprised of 3485 genotypes of various origins;
majority of them derived from the IRRDRB'81
germplasm. Part of the collection has been
evaluated in various trials. The paper is to review
results of evaluation of the resource, especially
the IRRDB’81 germplasm on agronomic
characteristics, physiological characteristics of
latex, anatomical characteristics and
technological properties of rubber. The utilization

of the Hevea resource in the breeding programme
of RRIV is also discussed.

1. INTRODUCTION

The long term and continual progress of
plant breeding in general and Hevea breeding
in particular is largely dependent on the
available genetic resource and its systematic
exploitation. However, the problem of narrow
genetic base of Hevea in the East has been
singled out as an important factor hampering
the future progress of rubber breeding!2, and
efforts to broaden the genetic base of Hevea
were taken to overcome this problem34.

In Vietnam, the rubber breeding programme
was resumed in 1980, using mainly hand
pollination method and priority has been given
to diversification of parental genitors and
combinations®. In this connection, since 1977,
efforts have been taken to widen the genetic base
of Hevea in Vietnam, including collection of local
rubber genotypes, introduction of rubber clones
from other RRIs and especially, the IRRDB’ 81
Hevea germplasm.

Attempts have also been made to evaluate and
ultilize the genetic resource in breeding
programme in RRIV.

The paper is to review results of evaluation

Thang 101987
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Vién Nghién ciu Cao su Vist Nam

B4o c40 nay nhim muc dich trinh bay mét
56 két qud nghién ctiu d4nh gia qui gien cdy cao
su Vigt Nam, trong dé chil y&u ngudn di truyén
mdi IRRDB’81 va viée ing dung qui gien nay
trong chuong trinh cdi tién gidng cao su.

MI. VAT LIEU VA PHUGNG PHAP

1. Luu trd

Tuyét dai bd phdn qui gen cao su bao gdém
nguén IRRDB'81 va cdc kiéu di truyén Nam My
duge luu trir trong vudn nhan luu trit & Lai Khé
(SNLK86), trén vuin nay, méi kiéu di truyén duge
luu giit thanh hai lan nhéc, mdi nhéc 5 chdi thap
dmat d6 0,5 m x 1 m. Ngoai ra, cdc kidu di truyén
phé bién khac duge luu trit & dang vudn nhéan
gidng théng thudng.

2. Danh gis

Mot phén kh4 1én cla qui gen da duge dua vao
nghién ciu ddnh gi4 trén cde thi nghiém chi yéu
thudc hai dang : cdc arboretum va cde vudn so
tuyén. Cdc quan tric vé cdc dac tinh nong hoc chd
yéu nhu sinh trudng, sdn lugng va tinh mén cam
bénh hai duge thuc hién cho tat ca cac thi nghiém.
Cé4c nghién ciu sau hon vé cac dic tinh gidi phiu
v6, dac tinh sinh 1y ma va dac tinh ¢éng nghé cao
su duge tdp trung thuc hién trén thi nghiém sc
tuyén STLKS85. Chi tiét clia cdc thi nghiém duge
trinh bay ¢ bang 1 va bang 2.
IV.KET QUA VA THAO LUAN

1. Hién trang qui gen ciy cao su Viét Nam

Pén nay, tdp doin qui gen ciy cao su Viét
Nam gom c6 3 485 kiéu di truyén; trong dé cd
3.168 kiéu di truyén hoang dd Amazone (A) véi
dai bd phén tir dot suu tap IRRDB’81, 261 kiéu

Bédng I. Chi tiét cac arboretum
Table 1! Details of arboreta
A

of the Hevea genetic resource, especially
IRRDB’ 81 Hevea germplasm, and their
utilization in the breeding programme in RRIV.

IIL MATERIALS AND METHODS

1. Conservation

Majority of Hevea genotypes including
IRRDB’ 81 germplasm and South American
genotypes were conserved in a source-bush
garden located in Lai Khe station of RRIV (SN
LK 86) in which each genotype was represented
in two replications of five buddings. Others
were conserved in normal source bush gardens.

2. Evaluation

Part of the collection has been tested in
various clonal trials including arboreta and
small scale clonal trials. Observations and
recordings were carried out on main agronomic
characteristics, such as growth, production and
disease susceptibility for all trials. Further studies
on anatomical characteristics of bark,
physiological characteristies of latex and
properties of latex were concentrated on the small
scale trial STLK 85. Details of these trials are
given in table 1 and 2.

IV, RESULTS AND DISCUSSIONS

1. Status of Hevea genetic resource in
Vietnam

Vietnamese germplasm comprised of 3485
genotypes, of which 3168 were Amazonian clones
(A) and 261 were Wickham clones (W) and 56
were Wickham x Amazonian hybrids (WA). Out
of 261 Wickham clones, 145 genotypes were

S8 dong vé

Thi s Dién tich Khodang cdch . . 848 lin
nghigm |Dia diem (ha) tréng S6 cay/ded 88 | | ke tinh
Trial Location | Surface (ha) Spacing N°. of tree/plot | N°. of rep N°. of clones
SGLEKBS |Lai Khé 15,80 Tmx25m 1 5 1536
SGALSB5 [An Loc 7,00 75mx25m 1 5 648
Bdng 2: Chi tiét thi nghiém so tuyén
Table 2 : Details of small scale clonal trial
Thi Pia Dién tich | Khoing S6 cay/6 S 1in | SG dong vo |
nghiém diém (ha) cdch tréng cd sd nhic tinh
. . N°. of
Trial Location | Surface )ha) Spacing tree/ plot of rep. | N° of clones
STLK85 Lai Khé 12,50 Tmx25bm 8 3 200
K$ niém 100 ndm cay Cao su di nhip vao Vigt Nam Théng 1011997
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7%

2%

91%
Hinh 1: Cdu tric di truyén cia qui gen cao
su Viét Nam
Fig. 1: -Genetic composition of Vietnamese
Hevea germplasm
di truyén h4u dué cia ngudn gien cao su
Wickham (W) va 56 déng lai Wickham x
Amazone (WA). Trong s6 261 kiéu di truyén
Wickham, ¢6 145 1a hiu dué cla ngudn di truyén
nhip vao Viét Nam bdi Dr.Yersin nim 1897 va
mdi duge suu tap lai trong 1996. Ngoai ra phai ké
dén hang ngan con lai Viét Nam (LH) duge tao ra
tir chuong trinh lai tao gidng cac su cia VCS.
Hau hét cac kiu di truyén Amazone thuje
ngudn suu tdp IRRDB'81 va nguén gde dia ly
cia ching duge biéu thi & hinh 2.

36% i _33%

2049, IT ElAcre
. ORondenia
' [OMato Grosso
© OOther :
Hinh 2: Nguén géc dia ly ctia nhém di truyén
IRRDB'S!? ‘
Fig. 2: Geographical composition of
IRRDB'81 germplasm
riginated from the Wickham source imported
to Vietnam by Yersin in 1897 and collected
recently, 1996, To these must be added
thousands of hybrids created locally (LH).
Most of Amazonian genotypes belonged to
the IRRDB’81 collection and their geographical
origins are presented in figure 2.
In general, the Vietnamese Hevea germplasm
is large in quantity, diverse in origins and would
be prosperous in genetic variability.

.Bing 3: Nguén gée dia Iy eda qui gen cao su Viégt Nam
Table 3: Geographical composition of Hevea genetic resource in RRIV

Nguén gdc 848 kidu di truyén
hién cé
Origin N°. of genotypes

Dong Nam A (Southeast Asia) 238"
- Indonesia (Indonesia) 7

- Malaysia (Malaysio) T
- Sri Lanka (Sri Lanka) 17

- Viét Nam (Vietnam)

+ Lai tao trude 1975 (+ created before 1975) 5
+ Suu tap tif ngudn Yersin (+ Yersin collection) 145
- Khdc (Other) 7
Chiu Phi (Africa) 40
- Cote d’Ivoire (Tvory Coast) 40
Nam My (South America) 3207
- Brasil (IRRDB’81){Brasil) 3150
+ Acre (AC) 1040
+ Mota Grosso (MT) 914
+ Rondonia (RO) 1136
+ Khac (Other) 60
- Colombia (Colombia) 25

- Costa Rica (Costa Rica) 1,
- Guatemala (Guatemala) 14
- Peru (Peru) 17
Tdng s6 (Total) 3485

Thang 1011997
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Nhin chung, qui gen cao su Viét Nam ldn vé
s6 lugng, da dang vé ngudn gde va phong pha vé
phuong dién bién ligng di truyén.

2, K&t qua danh gia qui gen

+ Sinh trudng va san lugng

K&t qua ddnh gid vé sinh trudng va san lugng
cla cdc nhém di truyén khéc nhau duge tém tit &
bang 4 dén bang 7. Nhin chung, sinh trudng cia
cde nhém di truyén bién thién phi hgp véi mde
d6 cai tién di truyén cla ching, do d6 sinh trudng
lic m& miéng cao cha nhém lai hoa VN cao nhit,
k& 4&n 13 nhém Wickham, cdc dong Nam My khac
va x&p hang cu6i la nhém IRRDB'81. Xét vé muic
d6 tién bg di truyén, nhoém lai hoa VN duge xem
1a ti€n bd nhit trong khi nhém IRRDB’81 vén la
cac kiéu di truyén hoang da hau nhu chua hé duoe
cdi tién vé phuong tién di truyén. Nguge lai, nhém
IRRDB’81 c6 mie tang trudng trong khi cao cao
nhat. ¢6 18 do nhom nay duge suu tap truc-tiép tir
ving ring nguyén quin noi ching chua hé trai

qua chon lgc vé san lugng, do dé sy phan chia

chdt dong héa ¢ thé theo huéng thuan lgi che
sinh trudng dan dén tang trudng trong khi cao
cao nhung san lugng rat thap. O nam tudi tha
10, mét s0 dong vé tinh thujc nhém IRRDB'81
¢6 sinh trudng rat dang ké c6 thé duge sif dung
trong cho muec dich 14y gé.

Vé sdn lugng, k&t qui cho thdy nhém di
. truyén IRRDB'81 c6 san lugng trung binh rdt
thap, kém xa ciac nhém khde, dac bidt so véi
nhém thudn héa. S&n lugng thap kém clia ngudn
di truyén IRRDB’81 ciing dd dudc béo céo bdi
chc tac gia khéac®7. Xét rieng vé ngudn gic dia
1y, cac kiéu di truyén hoang dai thudc nhém
Mato Grosso (MT) dudmg nhu c6 sén lugng phén
nao cao hon céc kiéu di truyén thude nhém Acre
(AC) va Rondonia (RO). S4n Iugng cao hon cla
cde dong vo tinh MT ngu ¥ kha ning thich (ng
tét hon cha cdc dong vd tinh thuge nhém MT
vdi cde didm thi nghiém dac trung béi 6 thdng
mua kh, phdn nao tuong ty nhu diéu kién ving
nguyén quan Mato Grosso duge biét ¢6 mét mia
khd kéo dai 3 dén 4 thang hang nam8 Do 46,
cac kidu di truyén thudc nhém MT c6 thé déng
vai trd c6 ¢ nghia trong chuong trinh cdi tién
gidng cao su lau dai & Viét Nam.

Do thanh tich rdt kém vé cdc dic diém nong
hoc chinh, dac biét nang sudt ma, nén ¢ hdi chon
loc triye tiép tit ngudn di truyén IRRDB’81 vé sdn
lugng cao la rat han ché va c6 1& khong thue té.

+ Bénh hai

Nhin chung, hdu nhu khéng c6 sy khéc biét vé

Vién Nghién ciu Cao su Vigt Nam

2. Resutls of evaluation )

+ Agronomic performance

Summarized results of growth and yield of
different groups of clones are presented in Tables
4 to 7. In general, growth of different genetic
groups varied in accordance with their genetic
improvement, and as a result, mean girth at
opening for tapping of Vietnamese hybrids was
highest followed by Wickham clones, other Scuth
American clones and the IRRDPB’81 germplasm.
Regarding the level of genetic improvement, the
Vietnamese hybrid group was most progressive
while IRRDB’81 clones had not been improved
genetically yet. In contrast, the IRRDB’81
germplasm had better girth increment on tapping.
The IRRDB'81 genotypes were brought directly
from the jungle where they had not been subjected
to selection for yield, therefore their partition of
photosyntate seems to favour the growth leading
to low yield but good girthing on lapping. At ten
years old. certain IRRDB’81 ¢clones had very good
growth and could be planted for timber
purposes.

In view of production, the IRRDB’81 germ-
plasm exhibited very poor performance and was
far inferior to other groups, especially the
domesticated one. The poor production of the
IRRDB’81 germplasm was also reported by
other researchers®?. Considering geographical
origins, wild genotypes derived from the state
of Mato Grosso {MT) appeared to be better
yielders than those from Rondonia (RO) and
Acre (AC). The better yield performance of MT
clones might indicate their better adaptability
to the experimental areas where the climate,
featured by a distinct dry spell of 6 months, is
similar to the climate of the original region,
Mato Grosso, which is known having a dry spell
of 3 to 4 moths annually8, Therefore. MT
genotypes would play a significant role in the
long term breeding programme in Vietnam.

+ Disease infection

In general, there seemed to be no difference
in infections between the Wickham group and the
IRRDB'81 germplasm for leaf diseases such as
Qidium, Colletotrichum and Phytophthora as well
as branch disease, Corticium (Figures 3 and 4).

Among the three groups of the IRRDB'81
germplasm, MT clones had the lowest incidence
of Qidium leaf disease in Experiment SGLK 85
and AC clones were free from Phytophthora

Ky niém 100 nam cay Cao su dinhap vao ViétNam
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Bdng 4. Sinh truéng cda cic nhém di truyén (SGLK 85)
Table 4: Results of growth of different genetic groups (SGLK 85)

IRRDB'81 Nam My Lai hoa
(IRRDB’81 germplasm) Viét .
i khic Nam Wickham
Khic (Other (Wickham
ACJ MT | RO | other)| 5.4y [(Vietnam )
hybrid)’
Vanh lic mé& cao (53/91) [Girth at epening for tapping (5/91)]
54 dong vé tinh (N°. clones) 117 111 242 3 11 91 22
Trung binh (cm) {Mean (emj] 40,38 | 40,59 | 40,92 | 42,32 40,86 45,08 42,60
CV% 8,15 6,73 3,88 10,14 9,31 7.03 8,18
Max {cm) 4995 | 46,94 | 51.45 | 47.68 47.03 53,64 52,50
Min (cm) 32,15 J 31,30 | 30,05 | 37,18 30,96 36,98 _]_ 36,34
Vanh lic 10 tudi (4/95) [Girth at 10 years old (4/95)]
S6 ddng vo tinh (N®. clones) 117 111 241 3 11 91 ‘ 22
Trung binh (em) {Mean fcm)] 62,37 | 60,74 | 63,30 | 59,60 57.87 61,8 57.96
cve 1077 | 810 | 977 | 9.81 7.67 873 | 1015
Max (cm} ) 86,70 | 78.42 | 80.45 | 67.83 | 62.93 7410 | 74,30
Min (¢m) 14580 14964 | 4467 | 5477 ] 5163 | 4968 | 4817
Tang vanh hang nam trong khi cao (81 - 95) fAnnual girth increment on tapping (91 - 95)]
S5 dong va tinh (N clones) | 117 11 | 241 3 1 91 | 22 '
Trung binh (cm) [Mean (em)] | 550 | 504 | 560 | 4.32 4.25 4.05 384
CV% 2284 | 19,30 | 20.34 | 14.21 20,42 25,29 l 2388 |
Max (cm) 9,61 8,20 9.08 5.04 5.26 6,61 5.45
[Min {cm) 235 | 320 | 213 | 358 2,73 } 1,66 ; 1,87 l

Chy thich : Chi tinh trén céc dong vé tinh duge md cao déng thai.
Note : Only clones opened for tapping at the same time were brought into computation.

Bdng 5: Sinb trudng cila cdc nhém di truyén (SGAL 85)
Table 5! Results of growth of different genetic groups (SGAL 85)

IIERDB’BI Nam Mg |2 Boa {
(IRRDB’81 germplasm) khio ;:: Wickham‘
AC | MT | o | Mo ] Q0| it M
1 . hybrid) -
Vanh hic m& cao (4/91) [Girth at opening for tapping (5/91}] ‘r
S& dong vo tinh (N°. clones) 72 66 154 1 23 106 | 22 ‘,
|Trung binh (em) [Mean {cm)] 41,83 | 42,12 ) 43,36 | 46,40 47,66 49,46 47,84 !
cve 10,68 | 11,05 | 11,36 9,37 11.45 9,62
IMax (cm) 53,60 | 52,10 | 64,00 | 46,40 | 56,00 61,80 54,60
[Min (cm) 31,30 | 32,00 | 29,80 | 4640 | 37,00 32,80 36,10 |
Vanh hic 10 tudi (4/95) [Girth at 10 years old (4/95)] :
8§ dong vb tinh (N°. clones) 7 66 152 1 23 106 22
Trung binh (em} fMean (cm)] 58,71 | 52,28 | 60,74 | 57,90 61,67 62,22 60,40
CV% 11,65 | 13,54 | 12,50 10,50 12,32 13,80
Max {(cm} 73,40 | 74,60 | 91,30 | 57,90 } 73,60 83,90 74,80
Min (cm) 44,50 | 43,10 | 45,40 | 57,90 | 52,30 43,20 {- 44,50
Téang vanh hiing nam trong khi cao (91 - 95) [Annual girth increment on tapping (91 - 95)]
S8 ddng vo tinh (N°. clones) 71 66 152 1 23 105 22
ITrung binh (¢m) [Mean (em)] 422 4,05 4,40 2,90 3,51 3.24 3,15
ICV% 31.24 | 33,01 | 30,81 28,83 | 34,17 | 3981
\Max (cm) 790 | 7.80 | 9,80 | 290 | 550 670 | 530
‘Min (cm) 1,60 | 1,20 | 1,10 | 2,90 1,80 1,10 | 050

Chi thich : Chi tinh trén caic ddng vd tinh dude md cao dong thai.
Note : Only clones opened for tapping at the same time were brought into computation.

Thang 1011997 K nidm 100 nam cay Cao su di nhap vao VistNam
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Bang 6: San lugng cia cdc nhém di truyén (trung binh 5 nam cao, SGLK 85)
Table 6: Results of yield of different genetic groups (Mean over 5 years of tapping, SGLK 85)

IRRDB ’81 Nam My | Lai Hoa
IRRDB’81 germplasm khie VN [Wickham
Khac Other | Vietnam {Wickham
AC MT | RO | oihery| SA. | Hybrid
S8 dong vé tinh 117 111 242 3 11 91 22
N°. clones
Trung binh (g/c/c) 2,00 241 2,31 0,95 20,12 29,69 26,56
Mean (g/t/t)
CV% 19453 | 76,81 129,63 89,65 46,43 39,34 33,38
Max (g/efe) Max (g/t/ti] | 27,79 9,19 34,72 2,16 42,39 77,40 45,36
Min tg/c/c) [Min (g/t/t)] 0,01 0,03 0,03 0,29 7,96 7,98 10,30

Chu thich : Chi tinh trén cdc dong vo tinh duge md cao déng thoi
Note : Only clones opened for tapping at the same time were brought into computation.

Bang 7! San lugng cia cac nhém di truyén (trung binh 5 nam cao, SGAL 85)
Table 7: Results of yiels of different genetic groups (mean over 5 years of tapping, SGLK'85)

IRRBIY81 Germplasm Nam My | Laihoa
IRRDB’'81 Germplasm khac Vigt Nam Wickham
AC MT RO Khédc | (Other | (Vietnam
(Other)| S.A) Hybrid)
S8 dong vd tinh (N°. clones) 72 66 154 1 23 106 22
Trung binh {g/c/c) [Mean (g/t/t)] | 4,80 | 5,05 | 4,70 1,67 35,92 47,42 48,45
CV% 202,40| 98,92 | 144,85 45,32 38.47 31.45
Max (gfefe) [Max (g/tit)] 51,05 | 20,10 | 40,13 | 1,67 72,49 10091 81,00
Min (g/c/le) [Min (g/t/t)] 0,01 | 0,03 | 0,01 1,67 4,43 2,34 27,20
Chii thich : Chi tinh trén cdc dong vo tinh duoe chi cae déng thai.
Note : Only clones opened for tapping at the same time were brought into computation
80 66 70 1 e 100 8,95% | &’((12058&1";‘;)2
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Oidium Corticium

Oidium Collet. Phytop. Corticium
Hinh 3: T 18 nhiém bénh cida nhém IRRDB'81 Hinh 4: Tt lg bénh cda nhéom IRRDB'81 va

va Wickham (SGLK 85). Wickham (STLK 85)
Fig 3: Disease infection on IRRDB81 and Fig 4: Disease infection on IRRDB'81 and
Wikham clones (SGLKS5) Wickham clones (STLKB5)
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mic d6 nhiém bénh gida nhém thudn héa
Wickham va nhém di truyén mgi IRRDB'81 vé
cdc bénh 14 nhy bénh phédn tridng (Qidium), héo
den ddu 14 (Colletotrichum) va rung 14 mia mua
(Phytophthora) ciing nhu bénh canh, ndm hdng
{Corticium) (Hinh 3 va 4).

Trong s6 3 nhém dia 1y ciia ngudn di truyén
IRRDB’81. céc dong vb tinh MT ¢6 ti 1& nhiém
bénh phéan tring (Oidium) thap nhat & thi nghiém
SGLK 85 va cae dong vo tinh -AC ¢6 hau nhu khﬁng
bi bénh rung 14 mia mua (Phytophthora) ¢ thi
nghiém STLK 85 (Hinh 5 va 6). K&t qua nay cho
thay c6 thé tdn tai sy khdng bénh nh4t dinh trong
nguén gien mdi IRRDB ’81. Tuy nhién chua ¢
thé c6 két ludn chic chdn vé tinh khang bénh cla
ngudn di truyén méi cdc quan trdc chi duge thuc
hién trong didu kién ty nhién va mic d bénh hai
khd nhe trong thoi ky quan tric.

+ Bge diém sinh ly mu

K&t qué téom tdt v cac dac diém sinh Iy md
cla cdc dong vo tinh thudec nhém di truyén
IRRDB’81 va Wickham trén thi nghiém STLK 85
dudgc trinh bay tom tit & cAc bang 8,9 va trén cdc
hinh 7 va 8. Cac dong v6 tinh IRRDB'81 ¢6 ham
lugng dutmg trong mi (SUC) va chi s6 bit mach
mu (PI) cao hon nhém Wickham mot cdch cé §
nghia, trong khi nhém Wickham lai ¢ ham
lugng cdc nhém thiol (RSH) va ham lugn phospho
v6 co trong md (Pi) cao hon. Trong nhdm
[RRDB'81, da tim thdy cdc hé sd tuong quan
thuin c¢6 nghia gifta ndng sudt v4i RSH va PL;
va hé 88 tiong quan nghich ¢6 nghia gida nang
sudt va Pi. Néi chung, dac diém sinh 1y ciia ngudn
di truyén mdi phan anh mot hé thong mach mt
kém hoat dong vé phuong dién san lugng md.

[ MT (294 dvt) |

}' "DIAC (430 dvt) |
| ORO 430 v |

404

Oidium

Corticium

Hinh 5: T1 12 bénh ciia cde nhdm dia ly thude
nguon di truyén IRRDB’81 (SGLK 85)

. Fig 5: Disease infection of geographical groups

of IRRDB’81 germplasm (SGLK85)

s

% bénh (% infection)

leaf disease in Experiment STLK 85 (Figures 5
and 6). This suggests that certain disease
resistance may be available in the IRRDB’&1
germplasm. However, no firm conclusion on the
disease resistance of the new germplasm can
be reached because the observations were made
under natural conditions -and the disease
infections were rather mild during the
observation period.

+ Physiological profile

Summarized results on physiological
characteristics of latex of the IRRDB’81
germplasm and Wickham clones observed in
Experiment STLK 85 are shown in tables 8 and
9 and in figures 7 and 8. The IRRDB’81
germplasm clones were significantly higher than
the Wickham clones in sucrose content of latex
(8UC) and plugging index (P1}, but the latter were
higher in contents of thiols groups (RSH) and
inorganic phosphorous (Pi). Significantl positive
correlations were found between yield and RSH,
and Pi; while significant negative correlations
were found between yield and PL, in the IRRDB81
germplasm. In general, the physiological profile
of the new germplasm reflects a less active
laticiferous system for latex productivity. It may
be the case of wild genotypes brought directly
from the jungle where they might not have been
subjected to selection for yield through latex
extraction, and therefore probably have a weakly
operating system of laticifers®. In constrat, the
physiological profile of the Wickham clones may
indicate an effective metabolic system for rubber
biosynthesis and a tendency of easing latex flow.
It may be a result of the process of conscious or
T BAC (13 dve |
OMT (50 dvt) :
_DRO «gsﬁdm :

504
404
304

10+
Oidium Phytop. Corucium
Hinh 6: Ti l¢ bénh ciia cde nhom dia Iy thusc
ngudn di truyén IRRDB'81 (STK 85)
Fig. 6: Disease infection of geographical
groups of IRRDB'81 germplasm (STLK85)

Collew.

Thang 10/1997
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Cé6 thé day la trudng hgp cha cic dong vé tinh
hoang di duge di nhap tryc tiép ti ving rimg
hoang nguyén qudn noi ching rat ¢6 thé chua
hé trai qua qud trinh chon loc vé san lugng théng
qua viéc khai thdc md do d6 c6 thé c6 mot he
théng 6ng mi kém hoat déng®. Nguge lai, cdc
dde didm sinh ly cha nhém Wickham lai cho
thdy mdt hé thing trao dii chat tich eue vé
phuong dién sinh téng hop cao su va khuynh
huéng chdy mi dé dang. Day cd thé 1a hé qua
clia qué trinh chon loc ¥ thde hodc vé thie theo
hudng thuan lgi cho viéc san sinh mi duge 4p
dat 1én quan thé Wickham qua nhiéu thé hé.

Do vai tré cua cdce chi tiéu sinh Iy khd phde
tap, vige giai thich tdc dong cda ching vdi tinh
cdch la cdc yéu td riéng 1é dén sdn lugng khéng
phai dé dang. Tuy nhién, ngudi ta c6 thé van dung
tdt ca cac chi tiéu dé nghién cdu kiéu hinh hoc
dong vo tinh vé cdc dic diém sinh 1y md cha mot
quan thé di truyén nhét dinh. Viéc nghién aju
nay duge thuc hién si dung phuong phédp phéan
tich thanh phan chinh (Principal component
analysis, PCA) tat cd cdc chi tiéu sinh 1y mu.
Két qua duge bi€u thi trén hinh 7 cho thiy cé
mét sy tich biét rd rang gitta hai nhém di truyén
IRRDB’81 va Wickham, mac di ¢6 mdt s& dong
v tinh thude nhém IRRDB'81 ¢6 déc tinh sinh
Iy mi gan véi nhém Wickham. Xét vé ngudn
goe dia 1§ cha cac nhém trong ngudn di truyén
IRRDB’81, hau nhu khéng c¢é su khac biét giita
ching vé dac tinh sinh 1y mi (hinh 8). Néi cach
khdc, bign thién do ngudn goc dia Iy cd 1 rat
nhé trong quan thé di truyén hoang dai.

N6i chung, nguén di truyén cao su méi biéu
hién kém hoat déng vé kha néng t4i tao mi va
khd khan trong dong chay ma. Tuy nhién, cé ié
han ché trong viéc chdy mi c6 phan quan trong

unconscious selection favouring latex
productivity imposed over generations of the
Wickham clones.

Because functioning roles of various
physiological parameters are complex, the
interpretation of their effects, as single factors,
on productivity is not easy. However, it is
possible to utilize all these parameters to study
clonal typology of physiological characteristics
of latex of a given rubber genetic population.
The study was carried out using the method of
principal component analysis (PCA) of all
physiological parameters. As shown in figure
7, there was a clear distinction be tween two
groups, the IRRDB’81 and Wickham although
some new germplasm clones seemed to be closer
to the Wickham group in terms of physiological
profile. Considering the geographical origins of
the IRRDB’81, there was no clear distinction
among genotypes derived from different
geographical origins (figure 8). In other words,
variation due to geographical origins may be
very small in the wild germplasm.

In general, the new Hevea germplasm
appeared to be poor in the activity of latex
regeneration and showed difficulty in the flow of
latex. The limitation in the latex flow seems to
be more important because highly positive
responses of upto 100% or above to latex
stimulation were reported in wild genotypesl®.?.
This implies that the IRRDB’81 germplasm
probably have certain potentials of latex
productivity but there might be an evolutionary
development of shorter flow of latex in the
absence of latex extration in the native habitat
or as protection mechanism to prevent latex
leakage on wounding.

Bang 8: Gia tri trung binh cac chi tiéu sinh Iy mi cia cde dong vé tinh(STLK 85)
Table 8: Mean values for physiological characteristics of latex of clones (STLK85)

B $& dong vo tinh | TSC SuC RSH Pi Pl |
No of clones (%) (mM) (mM) {mM) (%)
Acre § 34,37b 11,58a 0,48a 451b 4,58a
Mato Grosso 44 37,69, 9,55a 0,39b 4,32b 4,98a
Rondonia 36 37,49a 11,90a 0,41b 4,30b 4,28a
Wickham 26 36,79a 8,26b 0,63a 17,63a 2.99b

Chit thich : Cdc tri s6 trong ciing cft theo sau bdi cing mdu tu khéng khde bidt 6 ¥ nghia ¢ P <= 0.05
TSC : Ham lugng chdt khé t6ng s6; SUC : Ham lugng dudng; RSH : Ham lugng céc nhém Thiol; Pi : Ham

{ugng phospho Vo co; Pl @ Chi s6 bit mach mu.

Note : Mean values followed by the same letter in the same column are not significantly different at P > 0.05
TSC : Total solid content; SUC : Sucrose content; RSH: Thiol groups content; Pi : Inorganic phosphorous

content; Pl : Plugging index

Ky niém 100 ndm cay Cao su dinhap vao VigtNam
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Bdng 9: H¢ sé twong quan dongitiacac chi tidu sinh 1y mi va san lugng cia cac ddng vo
tinh IRRDPB’81 (STLK 85)

Table 9: Simple correlation coefficients between physiological characteristics of the
IRRDB'81 germplasm clones (STLKS5)

TSC | suc | RSH |  Pi PI

SUC 0,115 i I [
RSH 0,407 | 0448 *ex| ; |
Pi | -0,371 #* 0,250* 0,574 ***|

| PI | 0,319%* -0,088 -0,198a 0,139 .

| San luong I -0,192a 0,136 0,306 0,403 |  _0,309%

| Yield ] . , |

Chit thick :a P <0.10, * P <0,05 ** P < 0,01 * P < 0,001. df = 86

Note :a <0.10* P <0,05 ** P < 0,01 *** P < 0,001, df =86
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Hinh 7: Phédn tich thanh phdn chinh 5 chi tiéu sinh Iy mi ciia cde dong vé tinh
IRRDB81 va Wickham (STLK 85)
Fig.7: Principle component analysis of five physiological characteristics
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Hinh 8 Phén tich thanh phdn chinh 5 chl tiéu sinh Iy mi cida cde dong vé tinh cda cdc nhom dia ly
thuéc ngudn di truyén IRRDB'81 (STLK 85).
Fig. 8 Principal component analysis of five physiological characteristics

of latex for the IRRDB'81 clones (STLK85)
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hon vi da ¢6 nhimg bdo cdo cho thdy ¢6 sy ddp
ing cac v6i kich thich dén hon 100% trong quan
thé IRRDB’81 nay%7. Piéu nay cho thiy c6 thé
¢6 nhiing tiém nang vé ning lue sdn lugng nhat
dinh hién dién trong nhém di truyén [RRDB’81
nay nhung ¢6 1& di c6 sif phét trién tién hoéa theo
huéng rit ngén su chdy mi hosic nhu la mét co
ché nhém ngan nglila su chdy thodt md do vét
thuong.

+ Pdge diém gidi phdu vé nguyén sinh

C4dc dong vo tinh thudc nhém IRRDB’81 |, bat
k& thude nhom dia 1§ ndo, néi chung cé cac gia tri
chi tiéu gidi phiu vé nguyén sinh thap hon cée
dong vo tinh Wickham mét cdch cé ¢ nghia, dac
biét vé s6 vong 6ng mi (bdng 10). Abraham va
cong syll., cling dad béo cdo cac dong vé tinh
Amazone ¢6 s6 Jugng vong dng ma thap hon so
v6i RRII 105 va GT1 & giai doan non. Wycherley!
cho réng sy chon loc theo hudng san lugng cao &
quan thé Wickham qua th#i gian da din dén sy
gia tAng tuong ung s6 vong dng ma trong vé cla
quin thé nay. '

+ Ddc tinh céng nghé cao su

Méc di ndng sudt cao va cdc dac diém nong
hoc tét khde van lubn duge chi trong trong cdc
chuong trinh chon tao giéng cao su song céc
dac tinh céng nghé cia cao su va latex cua céc
dong vo tinh c4 thé dang ngay duge luu tdm

hon. Trong nghién citu nay, do diéu kién gidi -

han, chi cé ba chi tiéu la dd nhay Mooney (Vr),

+ Anatomical features of virgin bark
The germplasm clones, irrespective of their
- geographical origins, were significantly lower
than the Wickham ones in almost alf anatomical
parameters of virgin bark, especially in numbers
of latex vessel rings (Table 10). Abraham et al.11
also reported lower number of latex vessel rings
in Amazonian genotypes in comparison with
GT 1 and RRII 105 at nursery stage. Wycherley!
suggested that selection for high vield in the
Wickham stock over the years resulted in a
corresponding increase in the number of latex
vessel rings in the bark.

+ Properties of raw rubber

Although emphasis has always been placed
on the high yielding capacity and other good
agronoemic characteristics of rubber trees in
breeding and selection programmes of Heveaq.
more emphasis is also now being targeted on the
properties of latex and rubber obtained from
individual clones. In this study, only three
properties related to viscosity and plasticity of
rubber were studied.

In general, the three properties of the rubber
obtained from the IRRDR'81 germplasm clones
were similar to those of the rubber obtained from
domesticated clones, and technologically and
commercially acceptable (table 11). Regarding
the three properties studied, the quality of the
rubber obtained from Acre gentoypes may not

Bdng 10! Trung binh va sai s6 chuin cia céc chi tidu giai phiu vé nguyén sinh cia cac
déng vo6 tinh thudée nhém IRRDB’81 va Wickham (STLK 85)

Table 10 Mean values and standard errors for anatomical parameters of virgin bark of
the IRRDB’81 germplasm and Wickham clones (STLK 85)

§6 dong vo tinh | D@ day libe (mm) | Téng s vong 6ng mu | 86 vong 8ng ma & phan v mén |
N°. of clones Total PT (mm) Total N*.LVR N°. LVRSB
Acre 10 551c 8,77b 6,77b !
(0,15) (0,45) +0,40)
Mato Grosso 48 6,06 ab 9,63b 7.77b
(0,08) {0,27) (0,25)
Rondonia 45 5,76 be 9,74 b 7,55b
(0,09) (0,28) {0,24) |
Wickham 25 6,26a 16,17a 13,68a |
J (0,14) (0,74) (0,67) |

Chu thich: - Cdc tri 36 trong cung cét c6 edc méu tu theo sau giong nhau khéng khde biét ¢ Ps 0,05

-Cde 56 trong ngodc chi sai s6 chudn.

Notes : Total PT : Total phloem thickness; Total N°. LVR : Total number of latex vessel rings;
N°. LVRSRB : Number of latex vessel rings in the soft bark.
Mean values followed by the same letiers in the same column gre not significantly different at P < 0.05. Figures

in brackettes denote standard errors.
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Bdng 11: Gia tri trung binh die tinh ¢éng nghé cao su cda cac dong vb tinh IRRDB’81 va
Wickham (STLK 85)

Table 11: Mean values for properties of rubber of the IRRDB’81 germplasm and Wickham

o A Y

Két qua nghién citu khoa hoc

clones (STLK 835)

D6 déo ban dau (PO)
Initial Plasticity (PO)

Chi s8 huu giit d6 déo con lai (PRI
Plasticity Retention Index (PRI)

Pd nhiay Mooney (Vr)

Vr) |
Mooney Viscosity (Vi) |
:

Acre 421 ab 948 a 769 a

Mato Grosso 40,2 b 941 a 6750 i

Rondonia 446 ab 83,3 b 7754 ;
. |Wickham 467 a 86,5 b E 83,0 a B

Chii thich : 86 dong vé tinh nghién ciu - Acre - 9; Mato Grosso : 19; Rondenia : 10; Wickham : 13

Céc tri 56 trong eing cot cb cing cdc mdu ty theo sau khéng hhdec bigt ¢ mie P<0.05

Notes : Number of clones : Acre : 9, Mato Grosso : 19; Rondonia : 10; Wickham : 13

Mean values followed by the same letters in the same column are not significantly different at P < 0,05

d§ déo ban diu (PO} va chi sé lw giit d6 déo
con lai (PRI) duge nghién ciu.

N&i chung, ba dac tinh céng nghé cao su cia
cac dong vb tinh thude nhém IRRDB’81 tuong tu
nhu cha cac dong thuin hdéa (Wickham) va chip
nhén duge vé mit cong nghé va thuong mai (bdng
11). Xem xét trén ba dic tinh cing nghé duge
nghién cifu, chat lugng cla cao su clia cdc dong v
tinh thudc nhém Acre trong nguén IRRDB'81 ¢6
1& ciing ching wu viét gi hon hai nhém con lai
(Mato Grosso va Rondonia) nhu ¥ kién cla mdt
s nha nghién ciu trude dayl2.

3. Ung dung va cdc nghién citu tiép theo

Tir khi cong tdc cdi tién gidng cao su duge tai
lap vao nam 1980, Vién Cao Su d4 luén 3 ging
tranh th( van dung ngudn gien cao su ¢6 sén trong
tay vao chudng trinh lai tao giéng cao su. Nguén
goe cla cdc ddong lam cha me trong cdc vuin lai
hoa cho thay viéc da dang héa ngudn di truyén
cha me va t§ hop lai di duge danh wu tién (bing
12). M4t khéc, ngudn di truyén méi ciing da duge

dimg 1am cha me lai dya trén thanh tich cta ching |

trong nhitng thi nghiém khao nghiém.

Déi vdi nguédn di truyén IRRDB'81, cdc nghién
ciiu tiép theo s& bao gdm ddnh gid ngudn di
truyén nay trén cdc viing phét trién cao su mdi
von 6 nhitng diéu kién sinh thdi bat thuin nhu
cao trinh va vi 46 cao nhim ph4dt hién nhiing
tinh trang hiu ich. Nghién ciiu cdc dac diém di
truyén cia nguén di truyén IRRDB'81 ciing sé
dugce tién hanh vdi viée thiét 14p trong nam 1996
mét vuom lai hoa nhan tao bao gbm 30 ddong vo
tinh thugc nguén IRRDB’81 duge chon loc vé
cac dac tinh khac nhau (10 déng v6 tinh cho
mdi nhém dia 1y Acre, Mato Grosso vi Rondonia)
nham muc dich nghién ciu di truyén hoc. Ngoai
ra, cac thi nghiém si dung nguén di truyén
IRRDB'81 ciing da duge thiét 14p cho mug dich

be superior to that of the rubber obtained from
the other two provenances, Mato Grosso and
Rondonia, as reported by previous researchersl?.

3. Utilization and further studies

Since the Hevea breeding programme was
resumed in 1980, attempts have been carried out
to exploit the available Hevea genetic resource
for the hand pollination programmes. The origins
of parents of hand pollination gardens showed
that priority has been given to diverisfication of
parental genitors and combinations (table 12).
On the other hand, new Hevea germplasm was
also used as parents based on their performance
in evaluation trials.

Regarding the IRRDB'81 germplasm, further
studies will include evaluation of the germplasm
in new rubber development regions of the country
having unfavourable ecological conditions such as
high altitudes and latitudes to detect useful traits.
Studies on genetic aspects of the IRRDB’81
germplasm will also be attempted with a hand
pollination garden of 30 clones of the IRRDB’81
germplasm selected for various characteristies {10
clones for each of the three states of Acre, Mato
Grosso and Rondonia) set up in 1996 for genetic
study purpose. Additionally, experiments with the
TRRDB’81 germplasm have also been set up for
open pollination purpose.

V. CONCLUSION

In general, the genetic base of Hevea in
Vietnam was prosperous and for diversified and
would contribute effectivelyforthelongterm
progress of Hevea breeding and selection
programme in the country. The evaluated
IRRDB’81 germplasm exhibited unimproved
characteristics of a wild population and were

Thing 101997
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Bidng 12: Ngubn géc cic dong vo tinh 1am cha me trong cde vudn lai hoa nhan tao ciia

Vién Nghién Cdu Cao Su Viét Nam

Tablel2: Origins of parental clonees in hand pollination gardens in RRIV

Ngudn gde Vudn lai hoa
o (Hand pollination garden)
(Origins)
1980 1984 1990 1996
Wickham
Indonesia 9 2
Malaysia 15 8 1
Sri Lanka 14 3 2
Vit Nam
-Dang v tinh cii (Old clones) 21 4
-Dang lai tién bd (Advanced hybrids) 6 9
Khdc (Others) 2
Nam M¥ (South America) (truée IRRDB'81)
wa 24 3
Amazone (A) 17
Khdc (Others) 1 1
IRRDRB’81
Acre 4 10
Mato Grosso 3 10
Rondonia 12 10
Téng 56 59 67 39 30

lai hoa tu do.
V.KETLUAN

Néi chung, qui gen cdy cao su Viét Nam
phong phu va da dang; déng gép hitu hidu vio
8y tién bd lau dai cia chuong trinh céi tién giéng
cao su trong nudc. Ngudn di truyén IRRDB'81
duge danh gid bigu hién nhimg dic diém chua
duge cai tién etia mét quan thé hoang da va kém
xa nguén Wickham vé thanh tich néng hoc, dac
biét vé& ning lyc san lugng mi, va cé nhimg dic
tinh sinh 1y mua bdt thuin. Tuy nhién, nguén di
truyén mdi nay cé bién thién di truyén lén hon
nhidu va 12 mét bdo ddm cho viée cdi tién hiu
hiéu di truyén cao su trong tuong lai. Chuong
trinh lai tao gidng cao su Viét Nam da dugc hoach
dinh d€ khai thac mét cach hiéu quad sy da dang
di truyén cda qui gen ciy cao su.
VL. TAI LIEU THAM KHAQ

1. Wycherley, P.R.(1969).Breeding of
Hevea.J Rubb.Rgs.Inst. Malaya.21 (1) : 38 - 55

2. Ho, C.Y. (1979). Coniribution to improve
the effectiveness of breeding, selection and planting
recommendations of Hevea brasilliensis Muell-
Arg. Doctorate thesis, Ghent Univ. Belgium.

3. Dijkman M.J.(1951). Hevea, thirty years of
research in the Far East. Miami : Florida Univ.
Press.

4. Ong, S.H., AG. Mohd. Noor, AM.Tan and
H.Tan (1983). New Hevea germplasm - Its
introduction and potential. Proc. PRIM Pitrs’ Conf’.

far inferior to the Wickham clones in agronomic
performance, especially in latex productivity,
and had wunfavourable physiological
characteristics of latex. However, the new
germplasm, had a much broader genetic
variability which can help broaden the Wickham
genetic base in the country and ensure more
effective genetic improvement of Heveg in the
future. The Hevea hand pollination programe
in the country was designed was designed to
exploit effectively the diversity of the genetic
resource.
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UGC LUGNG TiNH DI TRUYEN VA UU THE LAI TRONG CHUONG TRINH LAI HOA
1982 - 1993 CUA VIEN NGHIEN CUU CAO SU VIET NAM
ESTIMATION OF HERITABILITY AND HETEROSIS IN THE RRIV'S
1982 - 1993 HAND POLLINATION PROGRAMME

Tréan Thi Thity Hoa va Duong Tuyét Nuong
Vién Nghién Citu Cao Su Viét Nam

L TOM TAT

Tinh di truyén va vy thé lal trong chuong
trinh lai hoa 1982 - 1993 cia Vién Nghién Ciu
Cao Su Viét Nam duge udc lugng dua trén cdy
thitc sinh non va dong vé tinh & 28 thang tudl
vé dong vo tinh sau 6 ndm khai thde. Mot cdeh
tong qudt, sdn luong, sinh trudng va do day vé
6 tinh di truyén cao. He s6 di truyén theo nghia
réng bién thién tix 0,31 dén 0,93 vé sdn lugng,
0,31 dén 0,69 vé sinh trudng va 0,22 dén 0,79 vé
d6 day vé. O cdc cay lai cia Vién Nghién Ciu
Cao Su, sdén luong dat uu thé lai, bién thién di
truyén va bién thién kiéu hinh cao hon cde ddc
tinh khdae. Uu thé lai cao nhdt vé sdn lugng cé
thé vigt hon cha me t6t nhdt la 252,7%. Sinh
trudng cé wu thé lai thdp hon va mic cao nhdt
chi hon cha me la 34%. Diéu ndy cho thdy viéc
chon loc cdc gibng t6t vé sdn lugng sé dé hon vé
sinh trudng déi vdi qudn thé cdy lai 1982 - 1993.
Céy lai wu ti (LH 90/ 1125) 6 thé vigt hon gidng
déi chiing PB 235 la 259% vé sdn lugng va 20%
vé sinh trudng trong giai dogn cdy non.

Uu thé lai va thanh tich cta cdy lai wu ti tit
ngubn giong Amazon cho thdy ngudn vdt ligu nay
tuy 6 san lugng thap nhung cé thé cdi tién duge
dé dua vao chuong trinh cdi tién gidng dai han.

He s6 tuong quan cao gitta sdn lugng va sinh
triugng (0,285 - 0,659) cho phép chon loc duoc
nhitng cdy lai téng hop cdc ddc tinh kinh € tién
tién ti cdy lai vy 1982 - 1993.

Hé s6 tuong quan gida giai dogn non vd
trudng thanh trén cdy lai vy 1982 - 93 la 0,57,
0,53 va 0,48 vé sinh trudng, sin lugng va dé
day vé. Két qud nay ham y thanh tich cia cdc
cdy lai dong vé tinh héa trong giai doan vuon
uong co thé tin cdy dé som wdc lugng cdc théng
56 di truyén va xde dinh tiém ndng ciia cha me.
1L MG PAU

Vién Nghién citu Cao su Viét Nam (RRIV) da
thuc hién chuong trinh lai tao gidng tif nim 1982
nhim san sinh nhiing gidng tién b eé ecdc chi

I. ABSTRACT

The heritability and heterosis for the 1982 -
1993 hand pollination programme of the Rubber
Research Institute of Vietnam, were estimated
based on young seedling and clones at 28 months
old and hybrid clones after 6 years of tapping. In
general, heritability was high for yield, growth
and bark thickness. The coefficient of broad sense
heritability varied from 0.31 to 0.93, from 0.31 to
0.69 and from 0.22 to 0.79 for yield, girth and
bark thickness, respectively. In juvenile period,
the yield of the RRIV's hybrids was much higher
heterosis, genetic and phenotypic variability
than other traits. The best heterosis for yield was
252.7% over the parents. The girth exhibited lower
heterosis with the highest levels of only 34% over
the parents. This indicates that selection for high
yielding genotypes could be easier than for growth
in the 1982 - 1993 progenies. The elite hybrid (LI
90/ 1125) could be 259% and 20% over the control
clone PB 235 for yield and growth respectively in
young period.

High heterosis and performance of elite
hybrids derived from Amazonian materials
suggest that although this source are low in yield
but they could be improved for utilization in the
long-term breeding programme.

The high correlation coefficient between yield
and growth (0.285-0.659) permits to choose
hybrids combining advanced economic characters
from the 1982 - 1993 progenies.

The correlation coefficients befiween the juvenile
period and the mature period for the 1982 - 93
progenies were 0.57.0.53 and 0.48 for girth, yield
and bark thickness respectively. This implies that
the nursery performance of clone off-springs could
be reliably used for early estimation of genetic
parameters and identification of potential parents.

II. INTRODUCTION

The Rubber Research Institute of Vietnam
(RRIV) has carried out the hand pollination (HP)

Ky niém 100 nam cay Cao su di nhap vao VidtNam
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tiéu kinh t& t6t va do bién thién di truyén cao.
Buéc ddu tap trung tao cde td hop lai gita nhitng
dong vo tinh Wickham c¢é gid tri nong hoc cao
xuat than tit céc nude Pong Nam A khdc nhau.
K& dén, cdc té hop lai giita nguén Wickham lai
nguén Amazon (WA) va nguén Nam My (A) duge
trién khai.

Viée tim hiéu cac thong s6 di truyén va wu
thé lai cha cde hau dué rat cin thigt dé c6 thé
dat k&t qua tot trong chugng trinh cai ti€n gidng
tiép theo.

Cde nghién ciu vé di truyén dé duge Vién Cao
su Ma Lai (RRIM) bat dau tir nhitng ndm 1970
(Nga va Subramaniam, 1974; Tan va cfng su,
1975) trén cdc dic tinh kinh t& va sit dung tu lidu
tif cdce cay lai thue sinh & tudi trudng thanh. Cdc
nghién ctiu nay cho thdy & cdy cao su, san lugng
va sinh trudng c6 tinh tac déng cong va di truyén
cao. Nhitng nghién cdu k& tiép cia Tan (1978)
trén cay lai thuc sinh non néu kha ning cé thé
xdc dinh cha me cé tinh té hgp chung (GCA)
cao dua trén céc con lai thye sinh giai doan non.
Vién Cao su Indonesia da tuyén chon mot cich
hiéu qua cdc cha me trong giai doan ciy non
(Rasidin Azwan et al. 1995) Olapade (1988) tim
thay uu thé lai cao vé san lugng ma ¢ mot s6
con lai. Vién Nghién ciu Cao su An B§ (RRI
tiép tuc nghién ciiu vé uu thé lai trén cdc dong
vd tinh lai giai doan non (Kavitha K.M.et al.,Licy
J.,1992). uée lugng vu thé lai (% vugt cha me tot
nhat) la tir 8,22 - 102,03% vé san lugng va 1 01 -
18,02 vé sinh trudng.

Muc dich ctia bdo cdo nay 1a nhiam trinh bay
két qua uée lugng hé s§ di truyén theo nghia
rong va uu thé lai trén mét s dic tinh chinh
{sinh truéng, san lugng, 4§ day vd) trong chuong
trinh lai tao giéng ctia Vién Nghién edu Cao su
Viét Nam giai doan 1982 - 1993 dua trén véat
liéu giéng non tré (thuc sinh va ciy ghép) va
dong vo tinh trudng thanh.

III. VAT LIEU VA PHUONG PHAP

Vat liéu giong duge sit dung dé ude lugng céce
dac tinh di truyén xuat than ti chuong trinh lai
tao giéng cha RRIV tir 1982 - 1993. Nhimng dac
tinh chinh ctia con lai va cha me duge theo ddi
qua cdy thuc sinh non va dong vé tinh non 28
thang tudi, va trén dong vo tinh lai sau 6 nam
khai thdc. Nhimng cay nay dugc trong trong vudn
uong hodc vudin so sdnh qui md nhé & tram thi
nghiém An Loc va Lai Khé cia Vién.

T&t ca cdc thi nghiém duge bd tri theo kiéu

programme since 1982 to produce advanced
materials combining good major economic
characters and high genetic variability. In the
first step, crosses between Wickham clones (W)
of different Asian countries having high agronomic
values were focused. Then, crosses between
Wickham and Amazonian hybrids (WA) and South
American sources (A) were performed in the HP
programme.

Genetic studies were started in the 1970s by
the Rubber Research Institute of Malaysia
(Nga and Subramaniam, 1974; Tan et al, 1975)
for economic characters using the data of mature
seedling progenies. Their studies showed high
additive genetic variance and heritability for
yvield and girth in rubber. The further studies
by Tan (1978) based on young seedling
progenies suggested that it was possible to
identify at an early stage promising parents with
high general combining ability (GCA). The
effective selection of parents during the juvenile
stage was practiced by Indonesian Rubber
Research Institute {Rasidin Azwan et al., 1995).
Olapade (1988) found high heterosis for latex
yield in certain hybrid progenies. The Rubber
Research Institute of India (RRII) continued to
study the hetercsis in rubber tree based on young
hybrid clones (Kavitha K. M. et al., 1990; Licy J.,
1992) the estimates of heterosis (% over better
parents) from 8.22% to 102.03% for yield and from
1.01% to 18.02% for girth were reproted.

The aim of this paper is to esiimate the
coefficients of heritability in the broad sense and
the heterosis for main characters (girth, yield,
bark thickness) of the RRIV’s 1982-1993 hand
pollination programme based on young material
{seedling and budding) and mature clones.

111, MATERIALS AND METHODS

The materials used for genetic estimation
derived from the hand pollination proramme of
the RRIV between 1982 to 1993. The main
characters of the progenies and their parent
were recorded on young seedling and young
clones at 28 months old and on hybrid clones
after 6 years of tapping. They were planted in
nursery or small scale clone trials in the RRIV
experimentation of An Loc and Lai Khe.

Thang 10/1997
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Bdng 1 : Vat liéu gidng va cdc thi nghiém
Table 1. Materials and trials

Vu lai Thi nghiém Vit liéu gidng Khoang cdch B& tri
HP programme Trial Materials tréng Design
Spacing '
85 dong vb tinh trudng thanh 1cdy x b
- AL 85 75 x25
) 1982 198% SG (85 mature clones) * &om | (1tree x5 R)
103 dong vd tinh non 1cay x5
5 R 2,
. SGALS {103 young clones) 7,8 x 2,5m (1 tree x5 R)
61 dong v6 tinh non Bciy x 3
- T LK 93 7 25
1987 1988 ‘S (61 young clones) m o &om | {8 trees x 3 R)
229 dong vd tinh non 2cay x 3
1,5 1,2 i
,,,,,, 1999 TN LK 90 229 young clones) 1EmX LA | (2 trees <3 )
547 thuyc sinh non leay x1
* 1 1,2
1990 TNLEOL V547 young seedlings) P LI | dtreex1R).
179 dong vd tinh non 2ciay » 3
1,5 1.2
(179 young clonesj . | Lom> T @ trees xRy |
837 thuc sinh non lecay x1
N LK 92 ; 1, 1,2
1991 TNLESZ 1837 young seedlings) mx 1AM | (1 tree x1R)
458 thye sinh non : lecay x 1
1993 TNLK 23 ; 1,6 1,2
99 {458 young seedlings) mxLam (1tree x1 R}
424 dong vd tinh non 15m x 1.2m 3 cly x 2
{424 young clones) {3 trees x2 R}

Béng 2 : S6 lugng gidng cha me va t6 hgp lai trong chudng trinh lai tao giéng 1982 - 1993
Table 2: Number of parent and erosses of the RRIV’s 1982 - 1993 HP programme

Vu lai 56 td hop lai 86 giong me 848 giong cha
HP programe Crossing Female parent Male parent
HP 82 - 83 CL 20 10 10
HP 89 CL 100 33 21
HP 90 SE 48 26 18
HP 90 CL 25 10 14
HP 91 SE 53 25 14
HP 93 SE 36 26 11
HP 93 CL 40 26 15

SE : cay thuc sinh CL : dong vb tinh

SE . seedling materials; CL : clone matertals.

khéi da.

Céc chi tiéu s& dung 4€ phan tich théng so
di truyén chi gém : sinh trudng, sinh sdn va do
day vo :

- Sinh trudng (vanh cm do cdch ddt 1,5m) :
do lic 28 thdng tudi hodc lic m§ miéng cao.

- Tang vanh sau 6 nam khai thac.

- 8an lugng binh quin giai doan non (g/cay/
cao) tir 10 nhat cao vdi phuong phap Morris-Mann
va ché do cao 1/2 S d/3 6d/7.

- San lugng giai doan trudng thanh {(g/cay/
cao) trong 6 nam cao vdi ché& Ao cao 1/28 d/3 64/
7 (10 thang/mam).

The randomized complete block design was
adopted for all testing trials.

Only growth, yield and bark thickness were
analyzed to study genetic parameters.

- Girth {cm at 150 cm from the ground) at 28
months old or at opening.

- Girth increment after 6 years of tapping.

- Mean yield of young period expressed as
grams per tree per tapping (g/t/t) were
measured from 10 tappings using the Morris -
Mann method in 1/25 d/3 6d/7 system.

- Mean yield of mature period (g/t/t) were
recorded from 6 years of tapping using 1/2S d/3

Ky niém 100 nam cay Cao su di nhip vao Vigt Nam
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- B9 day v6 (mm).

Phin tich bi&n thién duge s dung d& udce lugng
bién thién di truyén (V(), bién thién cla méi
trudng (Vg) va bién thién kiéu hinh (Vp).

Téng bién thién 12 tdng nhiing hop phan sau
(Falconer D.5.,1989) :

VP = VG + VE

(trong trutmg hop don gian khong 6 tuong
tdc gita gidng va méi trudng)

Tinh di truyén theo nghia rong ((hZB) dugc
thé hién qua ty sé sau:

2 _ Vo
hy = v,

Cac thanh phén bién thién duge tinh todn qua
phan tich bién thién (Clemant - Demange A., 1992;
CIRAD, 1994).

Uu thé lai la ty 1& % so sdnh vdi cha me tot
nhét va déng v tinh chudn, duge tinh todn qua
cing thite sau (Kavitha K. Mydin et al., 1990) :

Hyp% = MB_P_X 100
BP

Her % = Xr ~Xsr % 100
ST

X1 : Trung binh caa hiu dué
Xpp : Trung binh cta cha hoac me t&t nhét
Xgr : Trung binh cta dong vé tinh chudn PB 235

IV. KET QUA VA THAO LUAN

1. Tuong quan gita cac dic tinh chinh

Gifta cdc dac tinh chinh ¢é méi tuong quan
thuan va ¢6 ¥ nghia thong ké (bang 3). K&t qua
nay tuong tu nhu nhan xét ctia Vién Cao su An
D§ trén cay lai va 1985 - 1992 & 2 ndm tudi
{Rasidin Azwan et al.,1995). Tuong quan gida
sdn lugng va sinh trudng , gilla sinh trudng va
day vo cao hon gilta san lugng va day vo.

Su tuong quan thudn nay cho phép chon loc
cde gidng tong hop duge nhitng dic tinh kinh té&
tién bé trong hau dué cay lai cha Vién Cao su
Viét Nam.

2. Tudng quan gida giai doan non va
giai doan trudng thanh

Cdc cdy lai giai doan 1982 - 1993 duge nghién
ctiu & 28 thang tudi va lic trudng thanh giai doan
6 nam khai thdc trén cay ghép.

6d/7 system (10 months/year).

-Bark thickness (mm) '

Analysis of variance was carried out for
estimating genotypic variance (V), environmental
variance (Vg) and phenotypic variance (Vp).

The total variance is then the sum of the
components (Falconér D- S., 1989).

VP = VG + VE

{in simple case of non - correlation and non
- interaction between genotypes and
environment).

The heritability in the broad sense (hZB) is
expressed by the following ratio :

VG

hi -
Ve

The variance components were calculated
by the analysis of variance (Clement-Demange
A., 1992; CIRAD, 1994),

Heterosis in term of percentage of deviation
over the better parent and standard clone was
estimated according to following formula
{Kavitha K. Mydin et al, 1990) :

Hpp% = Mx 100
BP

Hgp % = Xp - Xer %100
ST

where Xp; © mean value of progenies.
Xpp : mean value of the better parent.
Xgr : mean value of the standard clone, PB 235.

IV. RESULTS AND DISCUSSION

1. Correlation between main characters

The correlation between main characters was
positive and significant (table 3). This is similar
to the observation made by the Indian Rubber
Research Institute for the 1985 - 1992 progenies
in two-year-old plants (Rasidin Azwan et al.,
1995). The correlation between yield and girth,
between girth and bark thickness were stronger
than that between yield and bark thickness.

This positive correlation permits to choose
new materials combining advanced economic
characters in the RRIV’s progenies.

2. Correlation between juvenile and
mature period

The 1982 - 1983 progenies were studies at
28 months old and in mature period of 6 years
of tapping based on clones.

Théang 1071887
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Bdng 3 : Hé s6 tuong quan cia cac djc tinh chinh trén céy lai vu 1982 - 1993
Table 3: Correlation coefficient of main characters on the 1982 - 1993 progenies

Vit liéu giong N R (sadn lugng/sinh trudng)| R {sin lugng/day vd) | R (sinh trudng/day vé) l
Materials r (yield [ girth) r (vield [bark thickness) | r (girth/bark thickness)
HP 82 - 83 (CL)"V 103 0,527 %* 0,219 * 0,834 =
HP 1989 (CL) 229 0,285 ¥ 0,262+ 0,657 *+
HP 1990 (CL) 179 (0,512 *** 0,364 *H* 0,523 **=*
HP 1993 (CL) 424 0,432 **+* 0,269 *=* (0,552 ok
HP 83 - 83 (C1)? 103 0,636 *++ 0,572 *5% 0.671 *#=
HP 1990 (SE) 547 0,515 %+ 0,409 #** 0,537 **=*
HP 1991 (SE) 837 0,641 e 0,457 o 0,636 v
P 1992 (SE) 1281 0,615 **+ 0,436 =+ (.659 w**
|HP 1993 (SE) 458 0,659 *** 00,632 ok 0,883 s |

#¥% (06 ¥ nghia muc P < 1%,
Y- Giai dogn non, " : giai doan truéng thanh
#x: significant at P < 1%, *
(1) : Juvenile stage; (2) : Mature stage.

: significant at P = 5%; SE : seedling materials; CL :

* :co y nghla mie P = 5%, SE : cdy thue sinh, CL : dong vé tinh:

clonal materials;

Béng 4: Tuong gquan gilta giai doan cay non va trudng thanh trén cac cay lai va 1982 - 1983
Table 4: Correlation coefficient between juvenile and mature period of the 1982 - 1983 progenies

Dic tinh N | Ha s8 tuong quan
Character N°. clone | ‘ R

Sinh trudng lic md midng cao/sinh truéng lic 28 thang tudi 103 0,57F**

{Girth at opening [Girth at 28 months old)

S4n lugng trung binh trong 6 nidm cao/sdn lugng 28 thang 103 0,53%**

{Mean yield of 6 years/Mean yield at 28 months old)

B¢ day vé 9 nam tudi/dd day vo 28 thang tudi 103 0, 48%**

{Bark thichness at 9 year old /| Bark thickness at 28 months old) |

#*% . ¢ nghia thong ké ¢ mic P < 0,01
: significant at P < 0,01

Bang 5 : Hé s0 bién thién (CV%) cda cdc dic tinh khac nhau trén ciy lai 28 thang tudi
Table 5: Coefficients of variation (CV%) of different characters of the 28-month old progenies

Vit lidu gidng S6 giong lai San lugng Sinh trudng Day v
Materials Genotypes Yield Girth Bark thickness
LH 1982 - 83 (CL) 103 44,06 10,01 11,16
LH 1990 (SHE) 547 66,04 16,44 16,61
LH 1991 (SE) 837 66,70 19,32 22 65
LH 1993 (SE) 424 64,44 46,91 48,13
LH 1989 (CL) 229 61,49 12 46 15,36
LH 1990 (CL) . 179 93,10 17,21 18,36
LH 1993 (CL) 424 61,70 16,90 23,26
LH 1982 - 83 (dong vo tinh trudn !
thanh) (Mature ciones)g ¢ 103 35,09 9,97 12,24 _:

Tuong quan gifa giai doan non va trudng
thanh rét cao va ¢6 y nghia. K&t qua nay ham y
rang viée ddnh gi4 va tuyén chon gidng dua trén
dong vé tinh non & 28 thang tudi ¢é thé duge.

3. Bién thién ki€u hinh

Trén céc cay lai giai doan 1982 - 1993 & tudi con
non, bign thién vé san luong (45,1 - 93,10%) ¢6 vé 1én

The correlation between the juvenile and
mature period of the 1982 - 1983 progenies was
high and significant. This result implies that the
evaluation and the selection based on juvenile
clones at 28 months old could be reliable.

3. Phenotypic varlablhty

In the RRIV's 1982 - 1993 hybrids at young

Ky niém 100 nam ¢ay Cao su dinhap vao Viét Nam
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Bdng 6 : Thanh phén bién thién (%) trén cac dic tinh chinh cha cay lai 1982 - 1983 g1a1

doan trudng thanh

Table 6: Variance component (%) for main characters of mature materials of the 1982 - 1983 progenies

Ngudn gdc bién thién Sin lugng trong 6 | Sinh trudng hic Day vo
Source of variance nam khai thac md miéng cao Bark

Yield of 6 years of Girth at opening thickness

tapping
Khéi [Block (Vg)] 0 1] 0

Ph§ hé (Vy) (Family (V] 22,50 33,43 45,20
Déng vo tinh (Vep) [Clone (Vepl] 47,07 30,65 34,34
Sai 80 (Residual) 30,43 35,92 20,26

hon vé sinh trudng (10,34 - 46.91%) va day vo (11,31
- 48.13%). Céc vu lai ghn day c6 do bién thién lén hon
vu 1982 - 1983. Pitu nay cho thiy viée tuyén chon
gifng b san lugng cao dé dang hon chon gitng sinh

trufmg khoe hosic day vo.
4. Bién thién vé di truyén

Boi v6i bat cit loai cdy trong nao. bién thién di

period, the variation for yield (45.13 - 93.10%)
appeared tobe larger than that for growth (10.35
- 46.91) and bark thickness (11.31 - 48.13%,). The
later HP programmes had the higher variation

than the 1982-1983 HP programme. This implies
that the selection for high yielding would be

easier than for good growth or bark thickness.

Bdng 7 : Thanh phin bién thién (%) trén cdc dic tinh chinh cia dong vé tinh non vu lai

1990 - 1993

Table 7: Variance component (%) for main characters of young clones of the 1990-1993 progenies

Vit lidu gidng San lugng Sinh truéng Day vé
Materials Yield Girth Bark thickness
HP 1989 (CL, n = 1835)
Biégn thién do kh8i (Vp)
Variance of block (V) 0.09 2,49 0.18
Bién thién do phd hé (Vg)
. . 47,69 30,33 17,66
Variance of family (Vg
Bign thién do gidng (Ver)
43,34 38,89 44,78
Variance of clone (Vg
Bién thign do méi trutng (V,.)
8,88 28,9 7.38
Variance of environment (V) ’ 80 3
HP 1990 (CL, n = 188)
Bi&n thién do khdi (Vp) =
32,36 3,64 4,09 i
Variance of block (V) E
Bi&n thien do phé he (Vp) |
j 44 1,80
Variance of family (Vg} 35, 9.94 1
Bién thien do gitng (Vop)
23.46 28, 5,75
Variance of clone (Vop) %0 3
BlBIjl thién do anm trutmg (V.) 8,74 5752 41.64
Variance of environment {V,)
HP 1993 (CL, n = 405)
Blep thién do khdi (Vg) 0,56 0 0,05
Variance of block (V)
Blérll thién do pl:lO hé (Vp) 75.13 55.01 - 48,15
Variance of family (Vg
Bién thién do gidng (Vcr)
17,85 19,02 25,40
Variance of clone (Veg)
Blexll thién do n‘.lf)l trudmg (V.) 6.46 25.07 25.40 f
Variance of environment (V) i

Thang 10/1997
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Bang 8 : Thanh phan bién thién (%) trén cac dic tinh chinh cia ciy thyc sinh non vu lai

1990 - 1993
Table 8:Variance component (%) for main characters of young seedling of the 1990 - 1993 progenies

\ Vat ligu giéng San lugng Sinh trudng Dayvé |
Materials Yield Girth Bark thickness |
HP 1990 (SE, n = 547) ?
Bi&n thién do phé hé (V) i
Variance of family (Vg 57.40 30.7 41.40
Bién thién do mdi trutng (V)
Variance of environment (V) 42,60 69.3 58,60 !
HP 1991 (SE, n = 837) i
Bién thién do phd hé (Vy) i
Variance of family (Ve) 56,40 63,70 30.40 |
Bién thidn do mdi trusng (V.) |
Variance of environment (V,) 43.60 36,30 69,6 1
HP 1993 (SE, n = 333) :

Bi#n thién do phd hé (Vp) .
Variance of family (Vg} 31.44 39.97 22,26 :
Bién thién do méi trfimg (V) 68.56 60.03 77,74 i
Variance of environment (V,) '

truyén la nguén géc cho su thanh céng cia
chuong trinh céi tién gidng. Viéc chon loe cac
giéng tién bd s& hiéu qua cao & quin thé c6 do
bién thién di truyén réng. Bién thién di truyén
duge ude luong qua phén tich bién thién.

Trén nhing dong vo tinh trudng thanh tir vy
lai 1982 - 1983, bién thién méi trudng vé sinh
trudng 1én hon vé san lugng. Bién thién di truyén
(Vp+ Vop) 1a 72,58, 45,67 va 63.46% dGi véi sén
lugng, sinh trudng va tang vanh (bang 6).

Trén dong v6 tinh non tir vy lai 1990 - 1993,
bién thién di truyén vé san lugng cao hon vé sinh
trudng va day vo (bang 7). Trén cdy thuc sinh,
bién thién mdi trudng quan trong hon san lugng
v sinh trudng (bang 8).

5. Ude Iugng tinh di truyén

Tinh di truyén theo nghia réng vé san lugng,
sinh trudng va day vé 48 duge uée lugng. Mot
cach téng quét, hé s6 di truyén cda cdc dac tinh
chinh trén ciy lai eGa RRIV tong dai cao.

D61 vdi cay lai trudng thanh cia vy 1982 -
1983, hé sd di truyén vé sdn lugng cao hon vé
sinh trudng.

Déi vdi cay lai non cha vy 1990 - 1993, sdn
lugng c6 hé s& di truyén cao hon sinh trudng va
day vé. Cay ghép c6 hé s6 di truyén cao hon cdy
thuc sinh.

Nhiing két qua trén cho thdy cay lat wu td ¢6
thé do tir cha me cao sdn va sinh trudng khde
va ¢6 thé chon loc hiéu qud vé sdn lugng trén
dong vé tinh Iai non tré.

4. Genetic variability

Genetic variability in any crop is the treasury
for successful breeding programme. The
selection of advanced materials could be more
effective for populations having larger genetic
variability Analysis of variance was carried out
to describe the estimate of genetic variability.

In case of mature clones derived from the
1982 - 1983 HP programme, the environmental
variance was more important for growth than
for yield. The genetic variability (Vp + Vop) was
72.58%, 45.67% and 63.46% for yield, girth and
girth increment respectively (table 6). In the
young clones derived from the 1990 - 1993
progenies, the genetic variability for yield was
higher than that for girth and bark thickness
{table 7). In the seedling materials, the
environmental variance was important for vield
and growth (table 8).

This implies that selection for genotypes with
yielding would be easier than for vigerous
growth or bark thickness and selection on hybrid
clones would be more effective than on seedling
off-springs.

5. Estimation of heritability

Heritability in broad sense was estimated for
yield, girth and bark thickness. In general, the
coefficient of heritability for major characters of
the RRIV's HP programme was relatively high.

For mature clones of the 1982-1983 HP
programme, the coefficient of heritability was
higher for yield than for growth (table 9).

K¢ niém 100 nam cay Cao su dinhap vao Viét Nam
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Bdng 9 : Hé s6 di truyén theo nghia réng (h?B) trén dong vé tinh lai vq 1982 - 1993
Table 9: Heritability coefficient in broad sense (h2B) of the 1982 - 1993 hybrid clones

Vit lidu giéng San ldgng |Sinh trudng Day vo
Materials Yield Girth Bark thickness

1982 - 83 HP (dong vo tinh trudng thanh) 0,69 0.64 0.79
1982 - 83 HP (mature clone)
1989 HP (dong vb tinh non} 0,91 0.69 0.62
1989 HPF (young clone)
1990 HP (dong vo tinh non) 0.59 0.39 047
1980 HP (young clone)
1993 HP (dong v6 tinh non) 0,93 0,75 0.74
1883 HP (young clone)
1990 HP (cay thuc smh non) 057 0,31 0.41
1990 HP (young seedling)
11991 HP (cay thuc sm}.x non) [ 056 0.64 0.30
11991 HP (young scedlingi !
tHP 1993 (cay thuc sinh non) !
: ; | 0,31 0,40 0,
[HFP 1993 (young seedling) | ' 22

6. Uu th€ lai

San lugng cila cay lai vu 1982 - 1983 ¢6 uu thé
lai cao hon sinh trudng va day vé. San lugng
trong 6 nam cao cia dong vé tinh LH 83/0087
vugt hon cha me 14 126%. Dong vé tinh khoe
nhdt LH 82/0092 va LH 82/0156 chi vugt hon
cha me tir 29,1 - 37,3% (bdng 10). Uu thé lai cao
nhit vé& tiing vanh c¢6 thé dat 50 - 69,1%. So
sdnh vdi dong v6 tinh phé bién trong sdn xudt
PB 235, cic dong v6 tinh LH 83/0087, LH 8%/
0156, LH 82/0145 va LH 83/0093 c6 uu thé& lai
trén cad hai dac tinh,

Tt 1987. ngudn gidng lai Wickham x Amazon
va nguén Amazon duge dua vao chuong trinh lai
tao gidng. Uu thé lai duge ghi nhan trén con lai tir
ngudn vit lidu méi nay. Uu thé lai cae nhat vé
san lugng 1a 252,7% vugt hon cha me (bang 11).
Uu thé lai vé sinh trudng thap hon, mue cao nhat
chi vugt cha me 34%.

Dya trén viée ude hiong wu thé lai trong chuong
trinh lai tao giéng cda Vién Cao su Viét Nam,
c6 thé nhan dinh vé cdc nguén di truyén khdc
nhau nhu sau :

* Ngudn Wickham c6 do bién thién di truyén
hep (vi co sd di truyén chi bit ngudn tir 22 giéng
do Wickham suu tdp nam 1876 tif Nam M§) nhung
duge cii tién vé gia tri ndng hoc, do vay cb thé
sdn sinh con lai c6 thanh tich cao vé san lugng va
sinh trudng. That vay, nguén Wickham duge cii
tién rieng 1& & cde nude Chau A da tao wu thé lai
cao d td hop lai GT1 (Indonesia) x VM 515 (Ma
Lai) hoac GT1 (Indonesia) x PB 235 (M4 Lai).

For young progenies of the 1990-1993HP
programme, yield exhibited a higher heritability
coefficient than growth and bark thickness.
Grafted trees showed higher heritability
coefficient than seedling trees.

The above results suggest that good hybrids
could be produced from high yielding and vigorous
parents and the selection for yield would be
effective based on young clonal progenies.

6. Heterosis .

The 1982-1983 hybrids displayed the higher
heterosis for yield than girth and bark
thickness. The clones LH 83/0086 exhibited
superiority 126% over the better parent for
mean yield of 6 years of tapping. The most
vigorous clones, LH 82/0156 and LH 83/0092
were only superior to the better parent from
29.1% - 37.3% (table 10). The highest heterosis
for girth inerement could obtain from 50-69.1%.
On comparison with the best commercial clone
PB 235, LH 83/0087, LH 82/0156, LH 83/0150,
LH 82/0145 and LH 83/0093 showed high
heterosis for both of traits.

Since 1987, the Wickham x Amazonian
resource and Amazonian materials were
introduced in the RRIV's HP programme. The
high heterosis could be recorded for progenies
of these new resources. The best heterosis for
yield was 252.7% over the parents (table 11).
The girth exhibited lower heterosis with the
highest levels of only 34% over the parents.

Based on estimation of heterosis in the

Thang 1041997
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Bdng 10 : Uu thé lai cia hiu dué lai vu 1982 - 1983
Table 10: Heterosis in the 1982 - 1983 progenies

DVT Me Bé San Ald(;;fng Sinh .tru'a‘ng Tﬁng vanh cao
Clone Female Parent | Mate Parent Yield Girth Girth Increment
git/t Hpp% | Hsr% cm Hpp% | Her% cm Har% | Hor%
LH 82/008 |IR 45 PB 235 42,3 | 356 | 356 | 45,3 2.2 23 ) 129 -4.4 -44
W w i :
LH 82/0104 |RRIC 110 RRIC 117 40,0 | 286 | 13,0 | 51,0 3,2 -4,1 53 1-56.9 | 562 |
WA WA ‘
LH 82/0122|RRIC 110 RRIC 117 72,1 | 22,0 0.8 | 51,2 0,0 -4,3 | 146 | 23,7 |-156
WA WA
LH 82/0145|RRIC 110 RRIC 117 836 | 410 | 168 | 56,8 | 11.6 62 | 188 | 59.3 8.7
WA WA
LH 82/0158(RRIC 110 RRIC 117 470 | 649 | 50,6 | 58,5 | 37,3 | 321 13,6 | 23,6 0,7
WA WA
LH 82/0158{RRIC 110 RRIC 117 99.1 | 67,7 | 386 | 63,6 | 24,2 | 189 | 14,1 195 | -185
WA WA
LH 82/0182RRIC 110 PB 235 109.2 | 52,7 | 52,7 | 55,7 4,1 4,1 76 | -56,1 |-56.1
WA W
LH 82/0187!RRIC 110 RRIC 117 403 | 29.6 | 13,8 | 58,5 | 184 | 10,0 6,8 | -44,7 | -43.8
WA WA
LH 82/0198RRIC 110 RRIC 117 80,8 | 370 | 13,0 | 624 | 22,0 | 166 | 162 | 373 -6.4
WA WA
LH 83/0086|RRIC 110 RRIC 104 83,9 (102,0 | 17,3 | 51,2 0.0 -4.3 188 | 59.3 8.7
WA W
LH 83/0087(RRIC 110 RRIC 104 94,0 (1260 | 31,5 | 538 5.1 06 | 17,7 | 50.0 2.3
WA w
LH 83/0092(RRIC 110 RRIC 114 40,6 | 30,5 | 14,7 | 56,7 | 29.1 6,6 7,1 | -44.7 | -41.3
WA w
LH 83/0093(RRIC 110 RRIC 114 437 | 405 | 23,4 | 538 | 22,6 1.1 12,9 4.9 6,6
WA A
LH 83/0095(RRIC 110 RRIC 117 383 | 344 | 228 | 454 6.6 25 | 119 82 |-119
WA WA
LH 83/0099|RRIC 110 RRIC 104 345 | 241 10,6 | 504 -53 1 138 9.0 |-52.4 |-333
WA WA f
LH 83/0104 {RRIC 110 RRIC 117 81,8 | 380 | 144 | 555 7.4 28 | 146 | 237 |-156
WA WA
LH 83/0150(vQ 79 RRIC 117 42,1 | 47,7 | 349 | 504 | 229 | 138 | 164 | 69.1 215
W WA
LH 83/0215|RRIC 123 RRIM 703 31,8 | 40,0 19 | 459 -5.9 3.6 | 123 |-115 -8.9
Wa w
LH 83/0221 RRIC 105 RRIC 123 424 | 90,1 19.8 | 49,6 -9.0 68 | 10,1 |-30,8 |-16,5
W WA
LH 83/0253|PB 235 RRIC 123 379 7,1 71 | 534 -2,0 0,4 1 14,6 0.0 | 207
w WA
LH 83/0271;RRIC 110 PB 235 359 1.4 1.4 | 589 | 10,7 | 10,7 12,8 4,1 5,8
WA W
LH 83/0288(PB 235 RRIC 117 69.5 -2.8 28 | 61,0 | 140 | 140 | 228 | 318 | 31.8
w WA .
LH 83/0289[PB 235 RRIC 123 389 9.9 2,9 | 56,1 5,5 5,6 49 |-664 [-595
W WA

Ky niém 100 ndm cay Cao su di nhap vao Viét Nam Thang 10/1957
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Bdng 11 : Uu thé lai trong vu 1987 - 1993
Table 11: Heterosis in the 1987 - 1993 HP programme

Dong vo tinh| Me Cha | Kidut§ Sinh trudng San ligng

lai Female Male hap lai Growth Yield
Hybrid clone Parent Parent Tgpe of em | Hyp% | Hgrt% mg | Hup% | Hort%
roSss ]

(STLK93) |
ILH87/0235 PR 255 IAN 3844 | W | WA | 197 11,3 0,5 4730 120,7) 44.3 !
LH 88/0217 GT 1 AC 63 w A (198 | 11,8 1,0 4360 100,92 31,3
LH 88/0241 PB 235 RRIM 725 | W | WA | 20,0 2,0 2,0 4160 25,0| 25,0
LH 88/0251 GT 1 AC 63 W A 18,8 6,2 -4,1 4650 114,3} 40,1
1.H 88/0317 GT1 RO 41 w A | 21,1 | 19,2 7.7 5540 155,3| 66,9
LH 88/0318 GT 1 RO 41 W A 19,8 11,8 1,0 5950 1742 79,2
(TN LK91CL) .
LH 90/0026 GT 1 VM 515 w w | 15,2 | 23,0 19,7 1120 149 202,7
LH 90/100 GT1 PR 235 W W | 12,9 4,0 1,6 840 87 127.0
LH 90/0113 RRIM 600 jRRIC 110 | W | WA [ 13,0 | 19,0 24 840 140 127.0
LH 90/0117 RRIM 600 \RRIC 110! W | WA | 14,5 | 32,0 14,2 1000 186 170,3
LH 90/0136 GT1 PB 235 W W 13,9 [ 12,0 94 890 98 140.5
LH 90/01%0 RRIM 600 |RRIC 110 | W | WA | 14,7 | 34,0 15,7 650 86 75,7
LH 90/0231 PB 235 RRIC 110 | W | WA | 14,8 | 16,0 16,5 750 103 102,7
LH 90/0337 VM 515 PB 235 W W [ 144 | 13,0 134 1130 151 205,4
L.H90/0348 VM 515 PB 235 W W | 134 6,0 5,6 1170 160 216,2
(TN LK93CL)
LH 93/0142 PB 310 GU 176 W | WA 174 | 21,7 184 1245 61,3 24,7
LH 93/0151 TAN 710 GU 176 WA | WA 153 2,0 4,1 1201 34.0 20,3
LH 93/0175 PR 255 GU 178 W | WA | 149 | 2211 14 1242 11474 24 4
LH 93/0179 PB 235 IAN 2878 | W | WA | 17,1 | 16,3 16,3 1505 50,8 50.8
LH 93/0182 PB 235 TAN 2878 | W | WA | 15,2 34 3,4 1539 54,2 54,2
LH 93/0255 PB 235 IAN 2878 | W | WA | 1569 82 8.2 1297 30,0 30,0
LLH 93/0265 PR 2565 GU 1786 W | WA | 153 | 254 4.1 1276 |252,7 27,9
LH 93/0348 JAN 710 GU 176 WA | WA | 15,3 2.0 4.t 1281 423 28,4
‘LH 93/0349 IAN 710 GU 176 WA | WA | 16,1 | 21,0 9,5 1571 1 75,3 57,4J;k

* Nguén Wickham lai Amazon (WA) duge
cai tién hon so vdi ngudn Amazon hoang dai
{A). Nguén nay c6 thé tao cac con lai ¢6 nhiéu
trién vong tif cac kiéu t6 hop lai W x WA, WA x
W, vd WA x WA, nhu t6 hop lai PR 255 x RRIC
110 (W x WA), PB 310 x GU 176 (W x WA), PB
235 x [AN 2878 (W x WA), IAN 710 x GU 176
(WA x WA), FX 2829 x RRIC 110 (WA x WA).

* Nguon Amazon (A) chua duoe cal tign va gia tri
néng hoc thip, nhung khodng cich di truyén giita
nguon Amazon va Wickham lén (Lai Van Lam va
cing su, 1997). Cac t8 hop lai W x A cd uu thé lai
dang k& nhu GT 1 x AC 63 v GT 1 x RO 41.

7. Cha me uu ti

Duya trén san lugng va sinh trudng cta con lai,
cdc dong v6 tinh cha me cé thé phan nhém tuy

RRIV's programme, following remarks on
different genetic sources could be drawn :

.The Wickham source has narrow genetic
variability {because of limited genetic base of only
22 genotype collected by Wickham in 1876 from
South America) but it was improved for agronomic
value, hence it could produce hybrids with high
performance for yield and growth. In fact, the
Wickham source separately improved in other
Asian countries give high heterosis such as in
GT 1 {Indonesia) x VM 515 (Malaysia) cross or
GT 1 (Indonesia) x PB 235 (Malayia) cross.

. The Wickham xAmazonian source{WA )was
more improved than the wild source of Amazonian
materials (A). It could produce off-springs with
high potential in the crosses of W x WA, WAx W

Théng 10/1897
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Bdng 12 : Tiém ning cda cdc dong vo tinh me

Table 12: Potentiality of female parental clones

JAN 873

Me 8an lugng cao San lugng trung binh San hegng thap
Female Parent High vielding Medium yielding Low yielding
. PB235, RRIM 62
Sinh trudng tot IR 45 ,FX o Ff(, 9899 RRIC 110, PB 310, RO 45, PFB 5,
Good growth ! ’ 'VQ 79, GU 164 AV 2037, PB 330

PB 255, GU 679,
PR 255, IAN 713,
LH 82/156

Sinh trudng trung binh
Medium growth

PB 260, PB 310,

IR 45, RRIC 102 RRIC 117

Sinh truéng kém

Bad growth LH 82/122

GT 1, VM 515,
RRIC 121, RRIC 123

FX 4425, IR 42 i

Bdng 13 : Tiém nang cia cdc dong vé tinh cha

Table 13: Potentiality of male parental clones

Cha San higng cao Sin lugng trung binh| San lugng thip
Male parent High yielding Medium yielding Low yielding
Sinh trudng tét PB 235, RRIC 110,
Good growth RRIC 102, GU 164 | IM 600, GU 176 TU 45/525
Sinh trudng trung binh IAN 873, RRIC 121,
Medium growth RRIC 104, RRIC 114, |PB 255 RO 45
RRIC 117, LH 83/165

Sinh trudng kém IR 42, FX 4425,
Bad growth VM 515 RRIC 123 IAN 2903,

- TAN 2878

theo tiém nang cao, trung binh va thép.

8. Nhitng giong lai tién bd

Dya trén nhimg quan tréc & 28 thang tudi, cace
con lai vu 1987 - 1993 t4 ra ti&n bs hon con lai
vu 1982 - 1983 vé diac tinh néng hoc va di truyén
(bang 14)%

- Tién b$ vé sdn lugng va sinh trudng

- Nhidu giéng cha va me tif nguén Nam My
(A) va Wickham lai Nam My (WA) duge dua vao
chuong trinh cai tién giéng.

- Thé hé tién bd hon (mt vai cay lai 6 vao thé
- hé lai F4).

V.KET LUAN

Nghién citu trén hau dué cha chuong trinh lai
tac gidng giai doan 1982 - 93 cla Vién Nghién
citu Cao Su Viét Nam cho phép ude lugng tinh
di truyén va uu thé lai déi vdi cdc dac tinh chinh
nhu sau :

* Trén cdc cay lai do Vién RRIV tac ra, san
lugng, sinh trudng va dé day vo cd tinh di truyén
cao. Hé 86 di truyén theo nghia réng tir 0,31 -
0,93 ddi véi san lugng, 0,31 - 0,69 d6i vdi sinh
trudng va 0,22 - 0,79 déi vdi day vd.

and WA x WA, such as PR 255 x RRIC 110 (W x
WA), PB 310 x GU 176 (W x WA), PB 235 x IAN
2878 (W x WA}, JAN 710 x GU 176 (WA x WA)
FX 2829 x RRIC 110 (WA x WA).

. The Amazonian source {A) was not yet
improved and its agronomic value was low, the
genetic distance between the Amazonian and
Wickham sources is high (Lai Van Lam et al,,
1997} The W x A crosses gave considerable
heterosis, such as GT 1 x AC 63 cross and GT' 1 x
RO 41 cross.

7. Potential parents

Based on yield and growth performance of
progenies, parental clones could be grouped
according to their high, average or low
potentiality.

8. Advance in hybrids

Based on observations at 28 months old, the
progenies of the 1987-1993 HP programme
appeared to be more advanced than the 1982-
1983 progenies for agronomic performance and
genetic aspect (table 14) :

- High advance for yield and girth.

- Large number of parental genotypes

Ky m@m 100 nam cay Cao su di nhap vao VigtNam
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Bdng 14 : Mgt s8 cay lai vu ti ctia chuong trinh lai tao giéng 1982 - 1993
Table 14: Some elite hybrids of the RRIV’s 1982-1993 programme

| B |
Dong vé e Juvenile period f
timhlai | M | cha | FERIORIP M T gin | ThehelaiF |
Hybrids Parent Male Parent Type of cross trudng | lagng Generation F |
clone Growth Yield !
% % |
LH 90/0337 |VM 515 PB 235 w | W | 1134 3054 F3 |
LH 90/0096 |GT 1 VM 515 W W 1197 302,7 I'
LH 90/1125 |PR 255 RRIC 110 W WA 120,0 369,0 F3 II
LH 937142 |PB 310 GU 176 W WA 1184 1247 F4 I
LH 93/0179 \PB 235 IAN 2878 W WA 116.,3 150,8 Fa i
LH 90/0117 ;RRIM 660 |RRIC 110 W WA 1142 270.3 F3 :
LH 88/0345 {RRIC 110 |PB 310 WA w 104,6 183,7 F3
LH 93/0349 |IAN 710 GU 176 WA WA 108,56 157,4 F4
LH 89/0177 |FX 2829 RRIC 110 WA WA 105,0 173,0 F4
LH 88/0317 |GT 1 RO 41 W A 107.5 166.9 F1
LH 88/0217 |GT 1 AC 63 W A 100,9 131,3 F1
Trung binh (Mean)} 111,9 2114
LH 82/0008 |IR 45 PB 235 w W 90.9 725 F3
tLH 82/0182 |PB 235 RRIC 110 W WA 102.8 159.3 F3
ILH 83/0032 {IR 45 RRIC 121 W WA 113,2 96,7 F3
iLH 83/0289% |PB 235 RRIC 123 w WA 1174 108.8 F3
|LH 82/0122 |RRIC 110 [RRIC 117 WA WA 100,1 92.3 F3 !
|LH 82/0156 |RRIC 116 |RRIC 117 WA WA | 851 94.5 F3
iLH 82/0158 |RRIC 116 |RRIC 117 WA WA 115,0 101.1 F3
|LH 82/0198 |RRIC 110 |RRIC 117 WA WA 103.4 116,5 F3
]LH 82/0087 |RRIC 110 |RRIC 104 WA WA 100,5 125,4 F3
i Trung bink (Mear) 108,2 107,5
! PB 235 Dai ching (Control) 160,0 100,0

* San lugng cha cde cay lai e6 uu the lai rat
cao, bién thién di truyén va bién thién kiu hinh
cao hon cde dac tinh khac. Biéu nay cé nghia la
tuyén chon giéng cao san c6 thé dé dang hon giéng
sinh trudng khde 461 véi cay lai vu 1982 - 1993,
Gidng lai vu td LH 90/1125 vugt hon PB 235 vé
san lugng 1a 259% va vé sinh trudng 1a 20% trong
giai doan cdy non.

* Uu thé lai cao va thanh tich mat sé cay lai
uu ti tif ngudn Amazon cho thiy di nguén nay cé
sdn lugng thap nhung ching c6 thé duge cai tién
dé dua vao st dung trong cdce chuong trinh tuyén
chon gidng dai han.

* Ha sd tugng quan gifia giai doan non va giai
doan trudng thanh cha cay lai vy 1982 - 1283 la
0,57 d6i vdi san lugng, 0.53 d6i véi sinh trudng
va 0,48 d6i véi day vo. K&t qua nay ngu y ring
thanh tich cda dong vo tinh lai c6 d0 d9 tin cay dé
sdm udc lugng cédc théng s8 di truyén va xéc dinh
tiém ning cha cha me.

including the Amazonian (A) and Wickham x
Amazonian (WA) sources involved in the breeding
programme.

-Advance for generations (some elite hybrids
were F4 generation). ’

V.CONCLUSIONS

Study of the progenies derived from the
RRIV’s 1982-93 HP programme at RRIV permits
to estimate heritability and heterosis for main
characters :

* In the RRIV's hybrids, heritability was high
for yield, girth and bark thickness. The coefficient
of broad sense heritability varied from .31 to
0.93, 0.31 t0 0.69, and 0.22 t0 0.79 for yield, girth
and bark thickness, respectively.

* The yield of RRIV's hybrids exhibited much
higher heterosis, genetic and phenotypic
variability than other traits. It indicates that
selection for high yielding genotypes could be
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LOI CAMON _

Tdp thé tde gid chdn thanh cdm on Ong
Muai Van Son, Vién trisgng Vign Nghién ciu Cao
" su Viét Nam déa cho phép trinh béy bdo cdo.
Pgc bigt cam on Vién Nghién ciu Cao su Md
Lai, Vién Nghién citu Cao su Sri Lanka vd
CIRAD da cung edp cho cdc giong dang duoc st
dung trong chuong trinh lai tao giéng cia RRIV.
Chén thanh cdm on éng A. Clément-Demange,
chuyén gia giong cia CIRAD, da ddo tgo, trao
déi hitu ich vé di truyén dinh lugng va tdt cd
cde cdn b6 cong nhdn vién cia B6 mén Gidng dd
thu thap s8 liew.
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easier than for vigorous growth in the 1982-1993
progenies. The elite hybrid (LH 80/1125) could
be 259% and 20% over the control clone PB 235
for yield for growth respectively in young period.

* High heterosis and performance of elite
hybrids derived from Amazonian materials
suggest that although this source is low in yield.
but they could be improved for further utilization
in the long-term breeding programme.

* The correlation coefficients between the
young period and the mature period for the
1982-1983 progenies were 0.57, 0.53 ard 0.48
for girth, yield and bark thickness respectively.
This implies that the nursery performance of
clone off-springs could be reliably used for early
estimation of genetic parameters and
identification of potential parents. |

ACKNOWLEDGEMENTS
The authors would like to thank Mr.

'Mai Van Son, Director of the RRIV for permision

to present the paper. Special acknowledgements
are due to the RRIM, RRISL and CIRAD for
their gracious grants of vegetal materials used
in the RRIV's hand pollination programme. Qur
deep thanks go to Professor Ngo Van Hoang for
Ais initial work of the RE{Vs HP programme.
Sincere acknowledgements are aso extended to
Mr. Clement-Demange A., breeder of CIRAD, for
his training aend helpful discussions on
quantitative genetic, and all officers of RRIV’s
Breeding Division for their data collecting.

9. Rasidin Azwar, Sekar Woelan and Irwan
Suhendry. Combining ability study on various
rubber clones used in artificial crossing : 1. Inter
and intra family variations. IRRDB Meeting
Proceeding, 1995, 58-68.

10. Tan, H., Mukherjee, T.K. and
Subramaniam, S., Estimates of genetic parameters
of certain characters in Hevea brasiliensis,
Theoretical and Applied genetics, 1975, 46, 181-
190.

11. Tan H., Estimates of parental combining
abilities in rubber based on young seedling
progeny, Euphytica, 1978, 27, 817-823.

Ky nigém 100 ndm cay Cao su di nhap vao VidtNam

Thang 10/1997



Két qud Nghién ein Khoa hoc

SY THICH (NG CCA MT SO DONG VO TiNH CAO SU TRIEN VONG & TAY NGUYEN

83
e

THE ADAPTATION OF PROMISING RUBBER CLONES IN
THE CENTRAL HIGHLANDS OF VIETNAM

Lé Méu Tuy, Tréan Thi Thiy Hoa, Lai Vdn Lam,
Phem Hdi Duong va Lé Gia Trung Phiic
Vién Nghién cu’u Cao 8. Viét Nam (Rubber Research Institute of Vietnam)

I. TOM TAT

~

Sa én co cdc idc diém riéng géy han ché
vdt edy cao su \Q) Ceo trink 350 - 800m, (2) Gié
lanh thuong xuyén irong mia khé kéo dai, mua
tdp trung, déi khi mua kéo dai trong nhiéu ngéy;
(3} Nhiét dé thdp vdo cdc thdng mia kEhé, dat
thdp tuyét déi 5,5°C - 7°C; (4) Pia hinh déi ddc;
(5) Bénh phdn trdng ddng ké, k& d6 lg dén rung ld
mua mua vd loét spc miéng cao.

DE s0 sdanh, hai viing trong cao su chinh duge
chia thanh 4 tiéu ving theo thit tu tit thudn lo
dén kém thich hop vdi cao su : Péng Nam Bé 1,
Déng Nam B¢ 2 (DNB); Téy Nguyén 1 va Tay
Nguyén 2. S6 liu sit dung thu thdp trén 8 vuon
chung tuyvén va 1 vudn so tuyén & Tay Nguyén,
12 vuon chung tuyén thuéc Déng Nam Bb.

Ve sinh trudng, thoi gian kién thiét co bdn it
hon 6 ndm & Déng Nam B 1, kéo ddi hon tir nia
nam dén 1 ndm & Pdéng Nam Bé 2. Ving Téy
Nguyén 1 (thép hon 600m) thét gian ndy gdn nhu
Dong Nam Bj 2 nhung o Tdy Nguyén 2 (trén
600m), lai kéo dai han ntta ndm dén 1 ndm (7.5
dén 8 nam). Vé sdn lugng, chiéu hudng gidm st
nhu sinh trudng. Nhin chung thanh tich cdy cao
su ¢ Tdy Nguyén kém hon & Béng Nam B9, tuy
nhién mot s6 giong, cu thé la GT 1 va RRIC 110
én dinh hon cdc giéng khdc vé cd sinh trudng
l&n sdn lugng. V6i vanh thén 6 7 ndm tudi, GT
1 va RRIC 110 it bién thién (CV% 7,48 - 6,69)
trong khi PB 235 vé VM 515 c6 gid iri nay cao
nhdt (CV% 12,74 - 9,84). Tinh theo sin lugng
céng dén cho dén cdy 12 ndm tudi (5 - 6 ndm
cgo), RRIC 110 cho sdn lugng cao nhdt trong
cdc gibng thit nghiém tai Tdy Nguyén 1, tuong
t nhu & Péng Nam Bé 2 (99,6%); GT 1 khéng
phdi la gidng cao sdn nhung sdn luong cing
tuong tu nhit ¢ Péng Nam B6 (99,9%). Cdc gidng
cao sdn vdn cho két qud khd & Tay Nguyén 1,
nhung sdn lugng gidm so vdi cing giéng & Pong
Nam Bo 2 ldn lugt la 92,5%, 85,8% va 70,2%
cho PB 235, VM 515 va PB 255. Trén mét vuon
so tuyén (650m cao trinh), PB 235 va VM 515 1§

1. ABSTRACT

The Central Highlands of Vietnam is
characterised in some distinct factors that limit
the performance of rubber tree : (1) High in
altitude, from 350 m to 800 m a.s.l.; (2). Regularly
strong wind in long dry season (5-6months
annually) followed by rainy season.in which
rainfall can lasting some few days; (3) Low
temperature in few months of dry monsoon season,
the absolute minimum temperature is from 5.5°C
to 7°C; (4) Hilly area and (5). Qidium is the most
important disease, others are Phytophthora leaf
fall and black stripe.

For comparison, the two main rubber growing
regions are categorised in four sub-regions in the
order from favourable to marginal condition for
rubber : SE 1 and SE 2 for the Southeast; HL. 1
and HL 2 for the Highlands. The data used came
from 8 Large Scale Clonal Trials (LSCT), 1 Small
Scale Clonal Trial (SSCT) in the Highlands and
12 LSCT in the Southeast.

In growth, the immature period could be less
than six years in SE 1 but the time was longer
from six moths to one year in SE 2. In HL 1 (below
600 m a.s.l.), the time was the same of SE 1 but in
HL 2 (above 600 m a.s.l}, it took a haft to one
year more (7,5 to 8 years). For latex yield, the
trend is also the same as growth. In generqal, the
performance of rubber clones in the Highlands
was lower than that of the Southeast region,
however, some clones, namely GT 1 and RRIC
110 were more stable than others on both growth
and yield. On the girth at seven years old of all
regions, GT 1, RRIC 110 were the lowest in CV%
(7.48-6.69} and PB 235, VM 515 were the highest
{12.74-11.24). In cumulative yield of 12 years old
tree (5-6 years of tapping), RRIC 110 was the
highest yielder among the tested clones in HL 1
and gave the same yield in SE 2 (99.6%); GT 1
was not the high yielder but the yield was also the
same in SE 2 (99.9%.). Some high yielding clones
were still the better ones in HL 1 but the yield
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ra khéng mdy xudt sdc, kém hon RRIM 600 va
chi vugt GT 1 15 - 20% (trung binh 3 ndm cao
ddu tién, g/c/c). Trong khi dé mét sé giong té
ra rdt hia hen. Trong sé cdc gidng trién vong
nhdt , PB 312, PB 280, RRIC 101 va RRIC 130
c6 sdn lugng (giclc) vugt hon GT 1 ta 100%
dén 146%; tiép do la PB 260, LH 830215, PBIG
14/15, PR 311, PBIG 12/81, RRIM 712 cho ndng
sudt {glc/c) vugt hon GT 1 tix 71% dén 97%.
Sdn lugng trung binh 3 ndm ddu cia GT 1 la
21,49 gicic va RRIM 600 la 32,79 g/c/c, trong
khi san lugng cia cdc gidhg xudt sde nay dat tu
36,69 g/c/c (RRIM 712) dén 52,89 g/c/c (PB
312). Nhitng dong wu ti nay cing nhiém bénh
phdn trang nhe trén thi nghiém nay.

Vé tiém ndng sdn luong, PB 235, VM515, PB
255 dat sin lugng cao nhdt, Cho dén ndm cgo
thi 4 - 5, PB 235 ¢6 ndng sudt ndm cao nhdt
dén 1937 - 2264 kg{ha/nam, VM 515 : 2102 -
2255 kg/ha/ndm, PB 255 : 1800 - 2530 kg /hal
ndm (Péng Nam BS 1 va Péng Nam B 2). Ning
sudt ndm coo nhdt cdc giéng nay gidm sdt d
Téy Nguyén ldn lugt cia PB 235, VM 515, PB
255 la : 1873, 1871 va 1415 kgfha/ndm (Tay
Nguyén 1). Trong khi d6, RRIC 110 va GT 1 cho
ndng sudt tuong duong & 2 ving Péng Nam Bé
2 va Tay Nguyén 1. Ndng sudt cao nhdt cé thé
dat RRIC 110 :1921 - 2013 kg/ha/nagm, GT 1 :
1362 - 1395 kglha/ndm.

II. MG PAU

Céay cao su duge di nhép vao Vit Nam ti nam
1879 va chi yéu duge phét trién & vung Dong
Nam B. Vao diu nhiing nam 1920, cay cao su
dugc trong thit nghiém & Tay Nguyén va cie vudn
cdy kinh doanh duge phét trién tif nam 1957,
nhung cdn rat it tu liéu ghi nhan vé thanh tich
clia cAy cao su trong thai gian nay vi chién tranh,
Vao nam 1875, chi cdn 3492 ha cdy cao su trén
ving Tay Nguyén, chl yéu & tinh Dac Lic (3056
ha), k& dén 1a Kontum (436 ha).

Nha nuée ¢6 chi truong phat trién khodng
350.000 ha & Tay Nguyén d&én nim 2005. D4t dai
cha ving nay thich hgp cho cay cao su phat trién
: 67% dién tich la dat ferralsol - theo phan loal
ctia FAO (GERUCO & CIRAD, 1995) nhung khi
hau clia ving cao c6 nhiéu han ché : nhiét do
thap, mua khé kéo dai, gié thudng xuyén va manh,
gitr chidu sdng thap...cé thé 1am han ch& thanh
tich cta ciy cao su.

Vao nam 1996, dién tich ciy cao su & Tay

were decreased when compared with that ones
in SE 2 : 93.5%, 85.8% and 72.0% for PB 235,
VM 515 and PB 255 respectively (kg/hald - 5
years). In one Small Seale Clonal Trial at HL 2,
PB 235 and VM 515 were not the best ones, lower
yield than RRIM 600 and only over GT 1 15% -
20% (mean yield over three first years of tapping,
g/t/t); meanwhile, some other clones gave better
performance than the control clones, GT 1 and
RRIM 600. Among the most promising clones, PB
312, PB 280, RRIC 101 and RRIC 130 gave the
yield in git/t from 100% to 146% over GT 1
and PB 260, LH 83/0215, PBIG 14/51, PB 311,
PBIG 12/81, RRIM 712 gave the yield from 71%
to 97% over GT 1. The mean yield of three first
years of tapping was 21.49 gft/t for GT 1 and
32.79 g/t/t for RRIM 600, meanwhile, these
promising clones gave the yield from 36.6% g/
£/t (RRIM 712) to 52.89 g/t/t (PB 312). These
elite clones were also light infection with Oidium
leaf disease.

I1. INTRODUCTION

Rubber tree was introduced to Vietnam in 1897
and mainly developed in the Southeast region.
As soon as 1920°s, it was tested in the Central
Highlands and the commercial plantation had
been developed since 1957 but in previous time,
there were few reports on the performance of the
crop on the Highlands because of the civil war.
By 1975, only : 3492 ha were under rubber tree
in the region, mainly in Daklak province {3056
ha) then Kontumn province (436 ha).

Under the Government’s master plan of rubber
development, about 350,000 hectares rubber will
be set up by the year 2005 in the Highlands.
The region has land suitability for rubber
planting : 67% of the area is ferralsoi-FAO
classification (GERUCO&CIRAD, 1995) but the
climatic constraints of high elevation, low
temperature, long dry season, regular strong
wind, low isolation... could limit the
performance of the rubber tree.

By 1996, the superficies under rubber in
Central Highlands reached about 53.000 ha.
The most popular clones planted are GT 1, PB
235, VM 515 and RRIM 600. Since 1985, the
RRIV had been conducting a breeding
programme for the non-traditional rubber
growing region, many clonal trials have been
established with new clones from over-sea as

Ky niém 100 nam cay Cao su dinhap vae VigtNam
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Nguyén c6 khodng 53.000 ha. Phan 16n céc giong
duoe tréng 1a GT 1, PB 235, VM 515 va RRIM
600. Tit 1985, Vién Nghién ciu Cao su Viét Nam
d4 bdt ddu chuong trinh cai tién gidng cho nhing
ving cao su ngoai truyén théng. Nhidu thi
nghiém giéng duge thiét lap véi cde dong vo
tinh mdi nhiap ndi hoac lai tao trong nude.
Chuong trinh duge cing cd qua su hgp tac véi
CIRAD - CP tir 1990 va RRIM tir 1994, gitp nang
¢Ap cdc thi nghidm s&n c6 vA md& thém cdc thi
nghiém mdi (RRIV, 1995).

Bdo c40 nay nhim trinh bay tém Iuge tinh
thich ng cda mdt s6 gidng cao su duge khao
nghiém trong ving Tdy Nguyén va so sdnh véi
két qua cta ving Péng Nam Bo.

IIL VAT LIEU VA PHUONG PHAP

1. Céc thi nghiém giéng .

Dif ligu sif dung trong bdo cdo duge trich dan
tt cdc thi nghiém gidng cla Vién Nghién ciiu
Cao su, qua cdc dgt quan tric sinh trudng, san
lugng va diéu tra bénh.

Trén Tay Nguyén : 8 thi nghiém chung tuyén
so sanh gidng qui md 1dn (CT) va 1 thi nghiém sg
tuyén so sdnh gidng qui mé nho (ST).

J Dong Nam Bé - 12 thi nghiém chung tuyén
so sdnh gidng qui md lén (CT).

C6 10 - 18 dong vo tinh trong cde vudn chung
tuyén va 84 dong vé tinh trong vudn so tuyén.

2. Piéu kién khi hiu cdia ving cao su
Tay Nguyén

Dac diém cta viing Tay Nguyén la cd mit s8 yéu
t& giéi han su phét trién cla cfy cao su (bang 1)

* Bd cao 16m, t 350m dén 800m.

* (Gié thudng xuyén va manh trong maba khd
kha dai (5 - 6 thang mdi nam), sau d6 14 mia mua
¢6 nhitng ngay mua lién tuc nhidu ngay.

* Nhiét dd thdp trong mot vai thing cd gié
mia, nhiét dd t81 thdp la 5,50C - 7°C

* Pat go dbi

* La ving c6 bénh 14 phédn tring Oidium khi
ndng, cdc bénh khdc 1d ryung 14 mua mua
Phytophthora va bénh loét soc mat cao.

Céc yéu td bat thudn khde d6i vdi cdy cao sula
s6 ngay suong mi nhidu va gio ning it. Nhing
yéu t& nay c6 thé 1am han ché sy quang hop va
phét trién cla cdy cao su.

Latgng mua trung binh trong nam & Tay Nguyén
tong ty nhu ving Péng Nam Bg, ti 1773 mm
dén 2217 mm. Tae 45 gid o1 da 1a 28 - 34 m/giay,

well as local. The programme has been
consolidated by the co-operation of CIRAD-CP
since 1990 and then by RRIM, 1994 in upgrading
of the on going trials as well as implementing
new trials (RRIV, 1995).

This paper gives an outline of the adaptation
of tested rubber clones in the region as comparison
with the same clones in the Southeast rubber
growing region of the country.

M. MATERIALS AND METHODS

1. Clonal trials

The data used came from some clonal trials of
the RRIV, including girth measurements, yield
recordings and disease surveys.

In the Highlands : 8 Large Scale Clonal Trials
{LSCT) and 1 Small Scale Clonal Trial (SSCT).

In Southeast region : 12 Large Scale Clonal
Trials.

There were 10-18 clones in each LSCT, 84
clones in the SSCT.

2. Enviromental condition of rubber
growing area in tne Central Highlands :

The Highlands is characterised in some
distinct factors that mav be constraints for rubber
development (table L; :

* High in altitude. from 350 m to 800 m a.s.l;

* Regular strong wind in long dry season (5-6
months annually) followed by rainy season in
which rainfall can last some few days.

* Low temperature in few months of dry
monsoon season. the absolute minimum
temperature is from 5.5° - 7°C.

* Hilly area.

* Oidium is the most important disease, the
others are Phytophthora leaf fall and black stripe.

The others unfavourable factors the crop are
the high number of mist days low isolation. It
could limit the photosynthesis of the rubber tree
and its development.

The average rainfall in Highlands in the
Southeast region from 1773 mm to 2271 mm/year.
The maximum speed wind were 28-34 m/s, but
until now, only few cases of wind damage were
observed in rubber plantations on Highlands.

For comparison, the two main rubber growing
regions are categorised in four sub-regions in
the order from favourable to marginal condition
for rubber:SE 1and SE 2 for the Southeast; HL
1 and HL 2 for the Highlands.
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Bdng 1 : Cac diéu kién méi trudng cliia nhitng vang cao su chinh
Table 1 : The environment condition of some rubber growing regions

Y&u t6 mébi trudng Péng Nam Bj 1 va 2 T?ggf‘;ﬁ‘; 1 T?}f lijf“zé’?
Fact ighla ighlands
actor Southeast SE 1 & SE 2 HI 1 HI 2
Cao trinh (m)
Altitude, m (a.s.l.) < 150 < 600 > 600
Vi dg Bdc (“N)
Latitude, °N <12 12 - 156 12-15
L m/ni
ugng mua (mm/ndm) 1600 - 2700 1700 1800 - 2000
Rainfall (mm/year)
S8 ngay mua/na
> meay muanam 100 - 160 140 - 160 130 - 150
No. day of rain/year
Do am tuong ddi (%)
Average relative humidity (%) <80 80 -85 80
Do 4m tdi thap (%)
Minimum humidity (%) 55 56 54
e - h r
Bg béc hoi (mm/ndm) 1300 - 1700 1100 - 1500 | 1100 - 1500
Evaporation (mm/year) :
Téc d6 gid toi da (m/s)
Maximum speed of wind (m/s) 25-128 34 28
Tée dd gidé trung binh (m/s)
) . 3
Average speed of wind (m/s) 15 1 1.6
Nhiét dd trung binh (°C)
Average temperature (°C) 25-21 21-23 21-23
Nhidt d6 t5i thap (°C) , .
Minimum temperature (“C) !
Gi# ndng (gid/nam)
. 2600 - 2700 2400 - 2500 2200 - 2400
Isolation thours/year)
Ngay suong mi/ném 2. 10 5 - 40 40 - 60
Days of mist/year
Bénh quan trong Pink Oidium Oidium
Important disease

nhing cho dén nay ¢6 rat it trudng hgp bi gié
hai trén vudn cay cao su @ Tay Nguyén.

Hai viing cao su trong diém Tay Nguyén va
Pong Nam Bo duge chia thanh 4 tiéu ving theo
dic diém tif thich hgp dén téi han ddi véi cay cao
su : Péng Nam B¢ 1 va Dong Nam B 2; Tay
Nguyén 1 va Tay Nguyén 2.

IV. KET QUA VA THAO LUAN

Céc s0 liéu thi nghidm théi gian trudng thanh
duge trinh bay & bang 1.1 dén 1.4 - hai thi nghiém
chung tuyén CT KT 85 tai Kontum va CT DC 86
tai Gia Lai thugc Tay Nguyén 1 (dudi 600 m), cdc
thi nghiém khdc gbm vudon so tuyén & Kontum
(SC PC 87) va vudn chung tuyén & Ddc Léic (CT

Theo Nguyén Vian Phé va céng su, 1989
Adapted from Nguyen, V. P. et all. 1989

IV.RESULTS AND DISCUSSION

Data of the trials under mature stage are
presented in detail from the table 1.1 to 1.4.
Two LSCT : CTKT 85 in Kentum province and
CT DC 86 in Gialail province are in the HL 1
{below 600 m), The others : SSCT in Kontum
(SC PC 87) and LSCT in Daklak (CT DL 89) are
in HL 2 (above 600 m).

DISCUSSION
1. Growth
The immature period could be less than six

years in SE 1 but the time was longer from six
months to one year in SE 2. In HL 1 (below 600

Ky niém 100 nam cay Cac su di nhap vao VigtNam
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Bdng 1.1 : Sinh trudng hic m& miéng cao va ting vanh sau 6 nam khai thae (CT KT 85, 550m)
Table 1.1 : Girth at opening and girth increment after 5 years of tapping. (CTKT 85, 550 m a.s.l.)

) » Sinh trudng hic m& cao Trung binh tadng vanh
Dong vb tinh (cm)* (trong 5 nim cao)
Clone Girth at opening * J Me(;n of girth mcr.ement
years of tapning)
PB 235 48,85 a ** 3,38
RRIC 103 48,28 a 3.30
RRIC 110 47,13 ab 3.21
VM 615 46.89 ab 3.40
PB 324 46,83 ab 4,01
PB 310 46,65 ab 2,86
PB 255 45,80 ab 293
GT1 45,23 ab 3,12
RRIC 105 44,94 ab 2,63
RRIM 600 44 .06 ab 3,66
PR 261 43,86 ab 3,72
PR 255 42,33 b 2,43
Trung binh 45,90 J 3.99
[Mean

* M& cao lic 6 nam 10 thang sau khi trong; ** Khac biét ¢ ¥ nghia thong k& & mic P = 0,05
* Opening at 6 years and 10 months after cut back; ** Significance P = 0.05°

Bdng 1.2 : San ldgng trung binh (g/c/e), 1992 - 1996 (CT KT 85)
Table 1.2 : Mean yield, g/t/t, 1992-1996 (CT KT 85)

| Dong v6 tinh 1992 | 1993 | 1994 r1995 1996 | LTUnE b““h( % GT 1
Clone i Mean
PR 261 3348 | 5152 | 5054 | 88,12 | 81,16 | 60,96 165,7
RRIC 110 30,37 | 3848 | 49,61 | 8741 | 8557 58,29 158.4
VM 515 2579 | 4322 | 53,54 | 88,90 | 73.83 57.06 155.1
PB 324 2256 | 3576 | 50,82 | 87,17 | 82,39 5574 151,5
PB 235 28,44 | 2953 | 4985 | 85.46 | 70,77 52,81 143.5
RRIM 600 26,98 | 3442 | 3792 | 78,01 | 79.94 51,45 139,9
PB 310 31,0 | 33,85 | 4042 | 7487 | 66,01 4925 133,9
PB 255 2801 | 34,17 | 39.42 | 72,08 | 6897 48 53 131,9
PR 255 2831 | 2740 | 4253 | 67,51 | 54,01 43,95 119,5
RRIC 103 23,60 | 36,53 | 32,04 | 6498 | 51,11 41,65 113,2
GT 1 20,36 | 19,12 | 29,36 | 59,54 | 5558 36,79 100
RRIC 105 1057 [ 1923 | 2146 | 4488 | 4359 27 95. 76,0
| Trung binh (Mean) 25,80 | 33,60 | 4146 | 7491 | 6159 48,70

KB 89) thude Tay Nguyén 2 (trén 600m).
THAOLUAN

1. Sinh trudng

Thiji gian kién thi€t co ban § Déng Nam Bo!
dudi 6 nam, nhung ¢ Péng Nam B 2, thii gian
nay dai hon 6 théng ho#ic 1 nam. Trén Tay
Nguyén cao dudi 600m, thii gian kién thiét co
ban tuong ty viing Pong Nam B 2, con ving

m a.s.l.), the time was the same of SE 1 but in
HL 2 (above 600 m a.s.l), it took a haft to one
year more (7,5 to 8 years). For la{ex yield, the
trend is also the same as growth. In general,
the performance of rubber clones in the
Highlands was lower than that of the Southeast
region, however, some clones, namely GT 1 and
RRIC 110 were more stable than others on both
growth and yield (table 5). On the girth at seven

Thang 10/1997
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Bdng 1.3 : Ning suit (kg/ha/mim) trong 5 nim cao déu tién (CT KT 85)
Table 1.3 : Yield kg/ha/year, first five years of tapping (CT KT 85)

[ s . A
Dong votinh 1 1590 | 1993 | 1994 | 1995 | 1996 | Trune binh % GT1
Clone Mean
PB 310 834 | 1172 | 1335 | 2249 | 2218 1562 169,6
VM 515 576 | 1116 | 1447 | 2092 | 1871 1420 154,2
PB 235 651 | 756 | 1609 | 2099 | 1873 1398 151.7
RRIC 110 621 | 794 | 1434 | 1909 | 2013 1354 1470
PB 324 426 | 784 | 1188 | 1581 | 1609 1118 1213 |
PR 261 560 | 824 | 1100 | 1432 | 1420 1067 1159
PB 255 459 | 837 | 1236 | 1426 | 1415 1035 112.3
RRIM 600 548 | 887 | 993 | 1206 | 1332 993 107.8
RRIC 103 372 | 704 | 855 | 1470 | 1245 929 100,9
GT 1 488 | 555 | 839 | 1363 | 1362 921 100,0
PR 255 330 | 296 | 1105 | 1470 | 1267 895 97,2
RRIC 105 156 | 312 | 628 | 1094 | 1144 667 72 4
Trung binh (Mean) | 503 | 736 | 1147 | 1616 | 1564 1113 {;
S

Ché dé cao : 1/28 d/3, 70 - 80 lan cao/ndm

Tapping system : Y2 8 d/3, 70 — 80 tappings/year

Béng 1.4 : Khang bénh phan tring Oidium trén CT KT 85
Table 1.4 : Oidium resistance, CT KT 85, annual survey

TT | Dong vd tinh Tinh mén cdm bénh
Ne Clone 4/89 | 4/90 | 3/92 | 4/93 ; 3/95 | 3/96 Susceptible
1 GT 1 3 3 4 2 2 4 Trung binh Moderatei
2 PB 235 1 2 3 4 2 2 Man cam (Susceptible)
3 PB 255 4 5 4 4 4 2 Trung binh (Moderate)
4 PB 310 2 4 3 5 4 3 Trung binh (Moderate)
5 PB 324 4 4 3 2 4 3 Trung binh (Moderate)
6 PR 255 3 3 3 4 3 3 Trung binh (Moderate)
7 PR 261 3 4 3 5 2 3 Trung binh (Moderate)
8 RRIC 103 3 2 3 4 4 3 Trung binh (Moderate)
9 RRIC 105 4 3 3 3 4 3 Trung binh Moderate)
10 RRIC 110 3 2 3 4 3 4 Trung binh (Moderate)
11 RRIM 600 3 3 3 3 4 3 Trung binh (Mederate)
12 VM 515 2 2 3 4 3 2 MAin cdm (Susceptible)

1 : Rat min cam; 2 :

Tay Nguyén 2 cao trén 600 m, dai hon nia nim
dén 1 nam (7,5 dén 8 nam). V& san lugng, két
qua ¢6 chiéu huéng tuong tu nhu sinh trudng.
Nhin chung, thanh tich cla cay cao su trén Tay
Nguyén thip hon so véi Béng Nam B¢, tuy nhién
vai dong vd tinh nhu GT 1 va RRIC 110 8n dinh
hon cdc dong vo tinh khéc vé san lugng va ci vé
sinh trugng (bang 5). Vao tufi th 7, sinh trudng
cla GT 1, RRIC 110 bién thién it véi hé s6 bién
thién CV% tir 48 - 6.69 va PB 235, VM 515 bién

MAn cam; 3 : Min cdm trung binh; 4 : It min cam; 5 : Khdng bénh
Grade : 1 : High susceptible, 5 : Resistance

vears old of all regions, GT 1, RRIC 110 were
the lowest in CV% (7.48-6.69) and PB 235, VM
515 were the highest (12.74-9.84).

The result confirms previous finding; Mass and
Bokma, 1950 (quoted by Dijkman, 1951) : the
immature period of rubber tree would be longer
with the higher elevation.

2. Yield

In cumuiative yield of 12 years old tree (5-6
years of tapping), RRIC 110 was the highest

Ky niém 100 nzm cay Cao su di nhap vao VigtNam
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Béng 2.1 : Sinh truéng lic m& miéng cao va tang trudng trong 4 nim cao (CT DC 86, 450m).
Table 2.1: Girth at opening and girth increment after 4 years of tapping (CT DC 86,450 m a.s.l.)

| Dong vo tinh Sinh tnt’:j: ‘;::n!)nd cao * Tédng trudng/nim (cm)
il . -
Clone Girth at opening * (em /L5 m) Girth increment { year
RRIC 110 48,52 a** 1,93
PB 235 48,04 ab 2,77
RRIC 121 46,74 b 3,47
VM 515 46,25 c 2,26
RRIC 105 45,11 ¢ 1,99
PB 310 43,30 d 2,80
RRIC 117 43,19 d 2,59
PR 255 43.10 “d 2,83
RRIM 600 42 .85 d 2,76
GT 1 42,70 d 2,14
PB 324 42,62 d’ 3,13
PR 255 41,55 d 2,28
Trung binh (Mean) 44 .49 2,68 ]

* Md cao lic 6 ndm 10 thang sau tréng; ** Khéc bigt c6 ¥ nghia théng ké & mitc P = 0,05
* Opening at 6 years and 10 months after cut back; ** Significance : P = 0.05

Bdng 2.2 : San lugng trung binh (g/e/c) 1993 - 1996 (CT DC 86) .
Table 2.2 : Mean yield, gft/t, 1993 - 1996 (CT DC 86)

D(‘rng1 vH tinh 93 94 95 96 * Trung binh % GT 1
Clone Mean
RRIC 110 24,45 | 33.42 | 40,19 47,49T a 36,39 . 157,6
VM 515 21,08 ! 31,75 | 31,17 | 42,18 b 31,563 136,68
PB 235 23,76 | 33,30 | 30,62 | 35,05 cd 30,68 1329
PR 255 25,61 | 34,28 | 28,80 | 33,69 cd 30,60 1325
RRIC 121 20,69 | 32,62 | 29,26 | 38,14 be 30,18 130,7
RRIM 600 22,94 | 28,71 | 29,17 | 38,50 be 29,83 129,2
PB 310 18,53 | 31,64 | 27,45 [ 34,53 cd 28,04 121,4
PB 255 20,45 { 30,02 § 26,54 | 33,99 cd 27,75 1202
RRIC 117 17,06 | 22,05 | 25,57 | 33,69 cd 24 57 106,4
PB 324 16,28 | 23,02 | 26,05 | 28,46 d 23,45 101,6
GT 1 15,87 | 24,73 | 23,80 | 27,96 d 23,09 100,0
RRIC 105 10,83 | 21,49 | 18,31 | 23,05 e ' 18,42 79,8
| Trung binh (Mean) 19,79 | 28,92 | 28,08 | 34,72 27,88

* Khdc hidt c6 ¥ nghia théng k& ¢ mdc P = 0,05
* Significance : P = 0.05
thién nhidu hon (CV% = 12,74 - 9,84). yielder among the tested clones in HL 1 and
Nhiing k&t qua nay khing dinh cdc két qud gave the same yield in SE 2 {99.6%); GT 1 was
trude cda Mass v Bokma, 1950 (trich din bdi Dot the high yielder but the yield was also the
Dijkman, 1951) : thi gian kién thidt co ban cda  same in SE 2 (99.9%). Some high yielding clones
cdy cao su c6 thé dai hon ¢ nhing ving cao hon.  were still the better ones in HL 1 (tanble 6) but
2. San lugng the yield were decreased when compared with
San hIdng Cf_)ng dén dén tudi tha 12 (5 -6 that ones in SE 2 : 93,5%, 85,8% and 720% for
nam cao), RRIC 110 dat san lugng cao nh4t trong PB 235, VM 515 and PB 255 respectively (kg/
cde thf nghiém gidng ¢ Tay Nguyén 1 va tuong ha/4-5 years).
duang v6i san ligng ¢ ving Pong Nam Bg 2 In one Small Scale Clonal Trial at HL 2 (table

Thang 10/1997 Ky nigém 100 nam c4y Cao su di nhap vao Vist Nam
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* Bing 2.3 : Ning suit (kg/lha/mam) trong 4 nam cao diu tién (CT DC 86)
Table 2.3 : Yield (kg/ha/year) of first four years of tapping (CT DC 86)

Déng vb tinh 03 o4 95 9 Trung binh % GT 1
Clone Mean
RRIC 110 616 1048 1937 1983 1396 160,1
VM 515 551 1029 1348 1637 1141 1336
PB 235 620 1030 1329 1349 1082 1274
PR 255 368 1101 1362 1445 1069 124,8
RRIC 121 519 1002 1141 1303 991 117,9
PB 310 289 979 1263 1398 982 115.8
RRIM 600 380 732 1162 1475 937 110,1
GT 1 238 777 1169 1217 850 100,0
RRIC 117 289 739 1120 1349 874 97,3
PB 255 280 794 1018 1283 844 95.6 i
I’B 324 229 662 1119 | 1162 791 l 91,0 E
RRIC 106 243 689 790 | 874 649 | 79,6 :
Prung binh (Mean) 385 | 882 | 1229 | 1372 | 967 1 @
Ché& d9 cao : 1/28 d/3. 70 - 80 14n cao/n4m
Tapping system : 2 8 d/3, 70 — 80 tappings/years
Bdng 2.4 : Khang bénh phin trdng Oidium (CT DC 86)
Tuble 2.4 : Oidium resistance, CT DC 86, annual survey
Dong vé tinh | 109 | 490 | 302 | /03 | 305 | 3196 Man cim
Clone Susceptible
GT 1 3 3 3 2 3 3 Trung binh (Moderate)
PB 235 1 2 2 2 2 3 MAn cdm (Susceptible)
PB 255 3 3 3 2 4 4 Trung binh (Moderate)
PB 310 3 4 3 4 5 3 It bénh (Light)
PB 324 3 3 2 4 5 3 Trung binh (Moderate)
PB 255 4 4 2 3 3 3 Trung binh (Moderate)
RRIC 105 2 3 3 4 5 3 Trung binh (Moderate)
RRIC 110 3 3 4 4 4 3 Trung binh (Moderate)
RRIC 117 3 3 4 3 3 3 Trung binh {Moderate)
RRIC 121 2 3 | 4 2 3 2 Man cam (Susceptible}
! RRIM 600 4 4 3 3 4 3 It benh {Light)
| VM 515 3 ! 4 | 3| 4| 4| 2 | Trungbinh (Moderate)

1 : R4t min cam, 2 : Min cdm. 3 : Man ¢cdm trung binh, 4 : it min cadm, 5 : Khang bénh

Grade 1 : High susceptible; 5 : Resistance

{99,6%); GT 1 khong dat san luong cao nhung
cling muc véi mién Pong Nam Bb 2 (99,9%). Mot
s6 dong vd tinh van dat san lugng cao & Tay
Nguyén 1 (bang 6) nhung san lugng gidm so véi
Pong Nam B 2 : 93,6%, 85,8% va 72,0% doi véi
PB 235, VM 515 va PB 255 (kg/ha/4 - 5 nam).
Trén thi nghiém s tuyén & Tay Nguyén 2
{bang 3), PB 235 va VM 515 khong la giéng dan
d4u. Hai giéng nay cé san lugng thip hon RRIM
600 va chi hon GT 1 ti 15 - 20%; tuy nhién cé
vai dong vb tinh dat sdn lugng cao hon giéng

3), PB 235 and VM 515 were not the best ones.
They were lower yield than RRIM 600 and only
over GT 1 15% - 20%: meanwhile, come other
clones gave better performance than the control
clones, GT 1 and RRIM 600. Among the most
promising clones; PB 312, PB 280, RRIC 101 and
RRIC 130 gave the yield in git/t from 100% to
146% over GT 1 and PB 260, LH 83/0215, PBIG
14/51, PB 311, PBIG 12/81, RRIM 712 gave the
yield from 71% to 97% over GT 1. The mean yield
of three first years of tapping was 21.49 g/t/t for

Ky miém 100 ndm cay Cao su di nhép vao Viet Nam
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Bing 3 : Sinh trudng va sin lugng cia nhitng dong vé tinh ddu s8 trén thi nghiém s

tuyén ST PC 87 (Plei cdn, Kontum, 630m)

Table 3 : Girth and yield of top ranking clones in ST PC 87 (SSCT, Kontum, 650 m d.s.l.)

Vanh Vanh Tang Gicle Gilefe Gicle Trung
TT |Dong vd tinh| 4/95 | 4/96 | vanh | 1994 | 1995 | 1996 | binh % |
N | Clone Girth | Girth | Girkt | Glefe | Gieit | Greit | Grele | oF1 | OPEm
/95 | 4/96 | Incr. | 1994 | 1995 | 1996 |Mean yield
1 [PB 312 49,70 58.60 8,90 46,38 46,17 66,12 52,89 246 3.67
2 |PB 280 4747 | 5397 | 650 | 4051 | 2979 | 61.86 | 4405 | 205 | 400
3 |RRIC 101 47.07 | 5143 | 436 | 37.27 | 4091 | 5082 | 4300 | 200 | 367
4 |PB 260 46,03 | 5417 | 814 | 3920 | 3534 | 5224 | 42.20 | 197 | 300
5 |LH 830215 4817 | 5367 | 550 | 5139 | 2494 | 4522 | 4052 | 189 | 400
6 |PBIG 14/51 4910 | 5497 | 587 | 2899 | 3802 | 5219 | 3073 | 185 | 400
7 |pB 311 4643 | 5580 | 9.37 | 3892 | 3328 | 4338 | 3853 | 179 | 367
8 |PBIG 12/81 4850 | 5413 | 563 | 3413 | 3124 | 4622 | 3720 | 173 | 3.93
9o |RRIM T12 4250 | 4553 | 3.03 | 3920 | 2434 | 4056 | 3660 | 171 | 367
10 [RRIC 130 4227 | 5227 | 1000 | 5500 | 4240 | 4771 | 4599 | 214 | 400
11 |PBIG 21/15 44 53 48.50 3.97 23.47 25,17 46,54 31,73 148 2,67
12 |GC 176 4930 | 5183 | 253 | 2232 | 2673 | 4377 | 3094 | 144 | 267 |
13 [LH 82/0156 5517 | 6297 | 780 | 1618 | 2664 | 4091 | 3091 | 144 | 300 |
14 {IAN 873 4673 | 5653 | 980 | 3417 | 1859 | 3903 | 3060 | 142 | 367
15 |RRIC 112 4573 | 5323 | 650 | 3226 | 2068 | 3759 | 3018 | 140 | 3.67
16 |LH 83/0721 4900 | 4893 | 007 | 2483 | 2738 | 3799 | 3007 | 140 | 267
17 [RRIC 121 4870 | s027 | 557 | 2475 | 1885 | 4571 | 2777 | 139 | 200
18 [PBIG 35/07 4353 | 4840 | 487 | 3303 | 2124 | 3470 | 2966 | 138 | 333
19 |LH 82/0194 4475 | 4950 | 475 | 2158 | 2078 | 4563 | 2933 | 136 | 350
20 |PBIG 29/74 4463 | 4917 | 454 | 2588 | 2007 | 4066 | 2887 | 134 | 4.00
BC |RRIM 600 44,43 | 4957 | 5.4 | 3123 | 2117 | 4596 | 8279 | 153 | 333
< VM 515 4443 | 4997 | 554 | 1950 | 1617 | 4157 | 2575 | 120 | 300
« |PB 235 4347 | 4923 | 576 | 19.36 | 2008 | 3458 | 2467 | 114 | 233
- lgr 4337 | 4743 | 406 | 2170 | 1366 | 2012 | 2149 | 100 | 367

* : Bénh phén trdng, 1 : R4t min cam, 2 : ft min cam, 3 : Mdn cam trung binh, 4 : [t man cam,

5 : Khdng bénh

* OQidium resistance : 1 Highly susceptible; 5 : Resistance

ddi ching GT 1 va RRIM 600. Trong s nay, cac
ddng vd tinh trién vong nhit 1a : PB 312, PB 280,
RRIC 101 va RRIC 130 dat san lugng c4 thé g/e/
¢t 100% tdi 146% hon GT 1 va PB 260, LH 83/
0215, PBIG 14/51, PB 311, PBIG 12/81, RRIM
712 ¢6 sdn lugng cao hon GT 1 tif 71% dén 97%.
San lugng trung binh trong 3 ném cao diu tién
la 21,49 g/t/t. ¢ GT 1 va 32,79 g/e/e 6 RRIM 600;
tuy nhién, nhimng dong vé tinh trién vong ¢
san lugng tit 36,69 g/c/e (RRIM 712) dén 52,89
g/e/e (PB 312). Nhing dong vé tinh wu td nay
nhiém nhe bénh |4 phan tring Oidium.

V@ sdn lugng, PB 235, PB 255 va VM 515 ¢6
két qua cao nhat § Pong Nam Bg 1 va 2 cho dén
niam cao thi 5 hodc 6 (bdng 6), nhing gidng
c6 thé€ dat dén 1937 - 2264 kg/ha/nam, 2102 -
2255 kg/ha/mam va 1800 - 2530 kg/ha/mam 4461
véi PB 235, VM 515 va PB 255 nhung sén lugng
sut gidm & Tay Nguyén 1 : 1873 kg/ha/nam,

GT 1 and 32.79 g/t/t forRRIM 600; meanwhile,
these promising clones gave the yield from
36.69 g/tit (RRIM 712) to 52.89 g/t/t (PB 312).
These elite clones were also light infection with
Oidium leaf disease.

In yield potential, PB 235, PB 255 and VM
515 were the highest yielders in SE 1 & SE 2;
until fifth to sixth year of tapping (table 6), these
clones could get the peaks as high as 1937.2264
kg/halyear, 2102-2255 Kg/ha/year and 1800-2530
kg/ha/year for PB 235, VM 515 and PB 255
respectively but the yield were reduced in HL 1
: 1873 kg/ha/year, 1871 kg/ha/year and 1415 kg/
ha/year forPB 235, VM 515 and PB 255
respectively. Meanwhile, the clones RRIC 110 and
GT 1 gave the same yield in both SE 2 and HL 1.
They can get the peaks 1921-2013 kg/ha/year and
1362-1395 kg/halyear for RRIC 110 and GT 1
respectively.

Thang 101997
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Bdng 4 : Sinh trudng hic m¢ miéng cao va ting trong nim ddu khai thédc trén

CT KB 89 (Daklak, 670 m)

Table 4 : Girth at opening and girth increment over first year of tapping. - CT KB 89

(LSCT, Daklak province, 670 m a.s.l)

Dong vo tinh Vanh lic mé& cao (cm/1,5 m) Ting trudng khi cao (cm) l
Clone Gurth at opening (ecm/1.5 m} Girth increment \

RRIC 110 42,71 a | 4,30 _ﬁ*,
LH 82/9 41,91 a 3,71 :
LH 82/92 41,18 ab 4,44 i
VT 1 40,52 ab 3,92 |
LH 82/75 40,29 ab 4,67 i
PB 310 39,76 ab 447 |
GT 1 39,57 ab 526 ;
PB 324 39,19 ab 3,61 ;
RRIC 121 39,18 ab 448" i
PB 235 38,69 ab 5,37 !
RRIM 712 38,62 ab 4,02 |
LH 82/122 38,20 ab 4,84 !
VT 88/13 37,86 ab 4,01 |
VM 515 37,50 ab 6,71 |
RRIM 600 37,21 abc 4,78 |
PB 254 36,78 abe 5.02 E
RRIM 725 35,46 be 4,70 »
PR 107 32,80 c 4,70 |
Trung binh (Mean) 38,75 B

* Kh4c bigt ¢6 ¥ nghia thdng ké ¢ mdc P = 0,05

* Significance : P = 0.05

1871 kg/ha/mam va 1415 kglha/mam cia PB 235,
VM 515 va PB 255. Tuy nhién, RRIC 110 va GT
1 dat san lugng ¢ Tay Nguyén 1 tugng tu nhu
ving Déng Nam B6é 2. San lugng c¢6 thé dén
1921 - 2013 kg/hamam va 1362 - 1395 kg/ha/
nam & RRIC 110 va GT 1.

V.KET LUAN

1. Nhin chung, sinh trudng va san lugng cia
cdy cao su c6 thé bi gidm sit & ving cao. Thai
gian kién thiét co ban cha cly cao su & viing Tay
Nguyén dudi 600 m cé thé tir 7 dén 7,5 nam,
chim hon ving Péng Nam B thuin lgi ti 6
thang dén 1 nam, tuy nhién tuong duong véi
ving dit ngheo Péng Nam Bé. Sinh trudng cta
cdy cao su rdt chdm & viung Tay Nguyén cao
trén 600 m, thdi gian kién thit co ban ¢ thé
dén 8 nam.

2. Thanh tich.cia cac dong vb tinh cao su trén
Tay Nguyén thip hon nhimg ving thuin lgi Pong
Nam B6 nhung GT 1 va RRIC 110 én dinh ca vé
sinh truéng ldn sén lugng.

3. Mot 88 dong vd tinh méi di nhép t6 ra ddp

V. CONCLUSIONS

1. In general, the growth and yield of rubber
tree could be depressed with high altitude.

-The immature period of rubber tree in the
central highland of below 600m could be 7 to 7.5
years, about 6 months or 1 year later than that
in the favourable SE region, however. comparable
to that in the poor soil of SE region.

-The growth of rubber tree was considerably
low in Highland at above 600m, its immature
period could be 8 years.

2. The performance of most clones in Highland
was lower than that in the favourable Southeast
region but GT 1 and RRIC 110 were stable in
both growth and yield in different places.

3. Some new introduced clones showed their
good adaptability to highland and would lessen the
disadvantages due to high altitudes for rubber tree.
They are PB 312, PB 260, PB 280, RRIC 101.

Ky niém 100 n&m cay Cao su di nhap vao Vit Nam
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Bdng 5 : Sinh trudng cda cic dong vé tinh khao nghiém trén nhiéu ving khac nhau
Vanh than (cm) & 82 thang tudi sau tréng
Table 5 : Growth of tested clones in different areas. Circumference {cm} at 82 months after planting

Dong vo tinh | Dong Nam B 1 | Dong Nam B 2 | Tay Nguyén 1| Tay Nguyén 2 oV
Clone Southeast 1 Southeast 2 Highlands 1 | Highlands 2
PB 235 cm 55,3 46,7 485 39,4 12,74
% 100 84 88 71
n 3 4 2 p)
RRIC 110 em 51,1 46,1 478 42,7 6,69
% 100 ; 90 93 84
n 2 o 3 2 1
VM 515 cm 50.8 | 449 16,6 39,4 9,84
% 100 88 92 71
n 2 4 2 2
PB 255 em 49,0 42.6 44,5 - 6.95
% 100 69 91 ;
n 2 J 2 2
'RRIM 600 | em 50.1 g 397 43,5 378 | 1124
% 100 | 79 87 75
i n 1 1 2 2
GT1 em 47,8 ; 43,2 440 404 7.48
% 100 i 90 92 84
L n 1 2 2 i
n : 86 luong cde thi nghigm chung tuyén
n : number of LSCT
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Bdng 6 : San lugng ciia mdt s6 dong vo tinh khdo nghiém trén nhidu ving khéc nhau.

Table 6 : Production of tested clones in different areas

—

i Nim
|
Dong vé tinh tudi | Dong Nam B4 1 | Déng Nam 8% 2 Tay Nguyén 1 TAy Nguyén 2
Clone Years Southeast 1 Southeast 2 Highlands 1 Highlands 2 |

| old i

|PB 235 7 769 (4)

| 8 937 (2) 693 (@ 665 (R 369 (1)

| g 1188 (@) 1170 @ 1048 (D)

| 10 1306 () | 1771 (@ 1534 (3)

; 11 1461 @ st 1724 (3) !
L 12 2264 () 1937 (1) | 1873 (L) | |
| Cong 7924 108,2% | 7322 100% | 6844  93,5% |

VM 515 {7 656  (3) i |

8 802 (@) 426 (2 583  (4) 271 (1)
9 1145  (2) 1184  (2) 1052 (4)
10 1065 (2 1885 (2} 1470 (4)
11 1432 () 1989 (2 1669 (3
12 2102 (2) 2255 (@) 1871 (1)
Céng 7202 93,1% 7739 100% 6645  85,8%
PB 255 7 729 (3 !
8 867 (2 362 (2 369 (2 r
9 1161 (2) 1226 (2 715 (2)
10 1344 {2} 1764 (2 1127 (@)
11 1997 (2) 1824 (2) 1354  (2)
12 2530  (2) 1736 (@ 1416 (1
» Odng 8628 124 8% 6912 100% 4980 72%
RRIC 110 7 809 ()
8 585  (2) 618 (2) 634 (1)
g9 1199 (2 921 (2 |
10 1696  (2) 1685  (2) !
11 1921 (2 1946 (2
12 1813 () 2013 (1)
i Cong 7214 100% 7183 99,6%
RRIM 600 8 284 (1) 456  (4) 271 a
9 1069 (1) 891  (4) \
10 1360 (1) 1215 (4
11 1708 (1) 1314 (3
12 1461 (1) 1332 (1) |
Céang 5882 100% 5208 B88,5%
GT 1 7 465 ()
8 220  (2) 454 (4) 410 |
9 797 (&) 738 (4)
10 1075 (@) 1056  {4)
11 1395 (@) 1198 (3
12 1327 (@) 1362 (L)
Céng 4814 100% 4808 99.9%

S6 trong ngoac 1a s lugng thi nghidm chung tuyén.
Figure in parentheses are the number of trials.
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TUYEN CHON GIONG CAO SU KHUYEN CAO NAM 1998 - 2000 G VIET NAM
SELECTION OF HEVEA CLONES FOR THE 1998-2000 PLANTING
RECOMMENDATION IN VIETNAM

Tran Thi Thiy Hoa, Lé Mdu Tuy, Pham Hdi Duong, Vii Van Truwong va Lai Vdan Lam
Vién nghién citu cao su Viét Nam (Rubber Research Institute of Viet nam)

L TOM TAT

Tz 1977, Vién Nghién ciu Cao su Viét Nam
dd thanh 1dp mang ludi khdo nghiém gidng trén
cdc ving cao su trong diém, trdi dai ta 11 dén
21 vi dé Bde, bao gébm mién Déng Nam Bé, Tay
Nguyén, mién Trung va Bde Viét Nam.

K&t qud tu mang lusi nity da cho phép chon
loc ede dong vé tinh trién vong dua vio bo gidng

. khuyvén cdo giai doan 1998 - 2000.

Trong diéw kién thudn loi eia ving Péng Nam
Bs va Tdy Nguyén dudi 600 m, cdc dong vé tinh
PB 235, RRIC 110 va VM 515 t6 ra hon GT 1 va
RRIM 600. Cdc dong nay duge dua vio bdng 1
trong bé giéng khuyén cdo 1998 - 2000 cho viing
Péng Nam Bé. Tuy nhién, trong diéu kién bét
thudn cia Tay Nguyén cao trén 600 m, thanh tich
ctia GT 1 va RRIC 110 it bi dnh hudng hon cdc
gidng khac.

Nhitng dong vé tinh khdc c6 thé déng gép vio
viéc da dang héa giéng khuyén cdo la RRIC 121,
PB 260, RRIM 712, PB 280, PB 311, PB 312...

Mot 6 gidng cao su Viét Nam sinh trudng khoe
va cao sdn cing duge dua vao bo gidng 1998 -
2000, nhu dong vé tinh LH 82158, LH 82/ 182,
LE 827156, LH 82122, LH 82/198, LH R2/8,
LH 22732, LH 83/87, LH 83/289...

Trong ving duyén hdi vugt hon 15 vi dé Bde,
la vang c6 nhidu yéu t6 han ché déi vdi cdy cao
su, viée khuyén cdo gidng cdn phdi thdn trong vdi
cde gidng truyén thong cé tinh thich nghi vét hdu
hét cic didu kién moi truomg nhu GT 1, RRIM
600. Nhitng dong vé tinh cao san it bi tde hai do
gi6 ciing c6 thé khuyén cdo & qui mé via nhu
RRIM 712, PB 255, PB 60. LH 82/ 156.

11. MG PAU _

Tt 1977, Vign Nghién ctu Cao su Viét Nam
(RRIV) d4 thiét lap va khéng nging cling ¢f mang
1161 thi nghiém giong nhu nhitng viing cao su trong

LABSTRACT

Since 1977, the Rubber Research Institute of

Vietnam has established a network of clone tridls in
major rubber growing areas, scattered from 11° to
219N latitude, including the Southeast region,
Highiands, Coastal region and the North of Vietnam.

Results derived from network of clone trials
had permitted to select promising clones for the
planting recommendation in Vietnam, which has
been improved every three years,

Under favourable conditions of the Southeast
region and the highlands of below 600 m ahove sea
level (a.s.l.), clones, namely PB 235, PB 255, RRIC
110 and VM 515 appeared to be better than GT 1
and RRIM 600. They are iniroduced into Class 1 of
the 1998-2000 planting recommendations for the
Southeast region. However, in the highlands of above
600 m a.s.l, the performance of GT 1 and RRIC 110
were less affected than that of PB 235 and other
clones.

Other promising clones could contribute to the
diversification of the planting recommendation are
RRIC 121, PB 260, RRIM 712, PB 280, PB 311,
PB 312..

Several Vietnamese clones that were vigorous
and high yielding were also introduced in the 1998-
2000 planting recommendations, such as LH 82/
158, LH 827182, LH 82/156, LI 82/122, LH 82/
198, LH 82/8, LH 83132, LH 83/87, LH 83/289.

In the coastal regions above 15°N which are
new areas and characterised by many constraints
to rubber tree,the recommendation should prudently
begin with the traditional clones adaptable o almost
environmental conditions such as GT 1, RRIM 600.
The higher veilding clones which are less prone to
wind damage, could be introduced in moderate scale,
such as RRIM 712, PB 255, PB 260, LH 82/ 156.

II. INTRODUCTION

Since 1977, the Rubber Research Institute
of Vietnam (RRIV) has established and
continuously consolidated a network of clone

Thang 101997
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Bdng 1 : Sinh truéng théi gian ki€n thi€t co ban mét sé gidng wu td & Péng Nam Bo
Table 1: Immature growth of elite clones in LSCT in the Southeast

Dong vé tinh Nédm sau tréng (Years after planting)
{Clone) 2 3 4 5 6 7
LH 82/158 1 11,66 33,64 38,40 46,54 56,34 58,47
2 107.3 181,0 141,7 1308 1309 1187
3 2 2 2 2 1 1
LH 82/156 1 11,15 20,96 32,36 44,83 54,03 87,68
2 102.6 113,1 1194 126,0 125,65 116.9
3 1 1 1 1 1 1
LH 82/75 1 10,86 17,40 27.81 36,98 45,41 52,19
2 99,99 93,9 102.,6 1040 105,5 1086,0
3 2 2 2 2 -2 2
LH 82/182 1 11,66 19,62 28,81 38,62 47,68 51,32
2 107,83 105,9 106,3 108,6 1108 104.2
3 2 2 2 2 1 1
PB 235 1 10,87 18,63 27,10 35,57 43,04 49,256
2 100,00 100,00 100,00 100,00 100,00 100,00
3 6 g 8 7 6 6
RRIC 110 1 10,06 16,03 24,95 34,29 42 62 48,09
2 826 86,5 92,1 ' 96,4 99,0 87,6
3 4 4 5 5 5 5
VM 515 1 10,50 16,60 24,92 32,84 39,89 45,81
2 96,6 89,6 82,0 92,3 92,7 93,0
3 5 ] 5 & 5 5
RRIC 121 1 10,80 16,77 25,21 33,11 40,52 46,29
2 99.4 90,5 93,0 93,1 94,1 94,0
3 3 3 4 4 4 4
PB 255 1 10,04 15,34 22,98 31,47 40,00 44 57
2 92,4 82,8 84,8 88.56 92.9. 90,5
3 3 3 3 3 3 3
GT1 1 10,48 16,74 24,67 32,35 39,58 44 52
2 96,4 90,3 91,0 80,9 92,0 90.4
3 4 5 6 5 5 5
PB 280 1 11,97 19,69 27,31 34,72 40,24 4471
! 2 110,1 105,7 100.8 97.6 93,5 90.8
3 1 1 1 1 1 1
RRIC 102 1 10,18 16,00 22,81 30,65 37,62 44 47
2 93,7 86,4 84,2 86,2 87,4 20,3
3 1 1 1 1 1 1
PB 260 1 10,62 16,57 21,92 28,08 33,94 41,62
2 97,7 89,4 80,9 78,9 78,9 84,5
3 4 5 4 4 3 3
RRIM 600 1 10,35 16,20 21,50 27,65 33,63 39,66
2 95,2 87,4 79,3 77,7 77,9 80,56
3 1 1 1 1 1 1

1: Vanh thén - em, 2 : % se voi ddi chimg PB 235; 3 : 56 thi nghidm chung tuyén.
1: Girth in em; 2 : % of the control clone PB 235; 3 : number of large-scale trial recorded.

-
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Bdng 2 : San hugng ctia mdt dong vé6 tinh trén thi nghigm chung tuyén & Péng Nam Bé
Table 2: Yield of some elite clones in LSCT in the Southeast

I Dong vb tinh Ndm khai thac (Years of tapping)
(Clone) 1 2 3 4 5 6 7 1 8
PB 255 |1 ] 2450 | 31,36 | 43,59 | 47,51 | 46,57 | 1881 | 60,75 | 61,38
2 | 583 | 1047 | 1463 | 1584 | 1770 | 2103 | 2531 | 2812
: 3 298 183 463 456 405 471 498 539
'ﬁ 4 5 4 4 4 4 3 2 1]
PB 235 1 24,80 | 28,44 | 39,70 | 43,53 | 5241 | 6061 | 48773 | 45,15
2 744 | 1054 ; 1480 | 1509 | 2022 | 2209 | 2136 | 1746
3 384 510 480 476 432 482 513 455
4 |6 4 4 4 4 3 2 1
RRIC 110 1 l 23,10 | 31,20 | 43,80 | 50,10 | 48,26 | 4527
2 627 | 1199 | 1696 | 1921 | 1813 | 1798
3 j 331 477 467 446 457 418
L 4 1 4 2 2 2 2 1 N
RRIC 121 1 117,32 | 2850 | 3490 | 39.80 | 3417 ,
2 | 462 | 1170 | 1429 | 1783 | 1481 !
3 | 278 493 493 487 461 |
4 | 1 1 Ji 1 1 A
RRIC 102 1 l 18,40 | 27,30 | 34,80 | 44,40 | 50,03
! 2 400 | 1091 | 1392 | 2028 | 2243
i 3 389 482 482 496 450
“ 4 1 1 1 1 1
RRIC 117 1 1920 | 28,80 | 4340 | 4680 | 5443
2 | 281 | 1185 | 1786 { 2081 | 2430
3 261 469 469 483 461
4 1 1 i 1 1
RRIM 600 1 20,60 | 31,10 | 37,20 | 42,73 | 37,99
2 246 | 1153 | 1471 | 1900 | 1646
3 213 467 476 484 461
4 i1 1 1 1 I
VM 515 1 23,10 | 29,31 | 4386 | 4995 | 50,31 | 52,37 | 47.07 | 44,50
2 564 993 | 1515 | 1527 | 1844 | 1216 | 2069 | 2080
3 312 467 458 441 411 462 520 550
4 5 4 4 4 4 3 2 1
GT 1 1 13,30 | 2190 { 27,30 | 32,30 | 3520
w 2 230 962 | 1155 | 1476 | 1578
3 308 510 510 497 477
| 4 1 I 1 1 I

1: giele; 2 : kg/hamam; 3 : s6 ciy cao swha; 4 : 50 thi nghiém quan tric
1:glele; 2 : kglhalyear; 3 : number of tapped tree; 4 : number of trial recorded.

Thang 101 997 Ky niém 100 nam cay Gao su di nhap vao Vist Nam
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Bdng 3 : Sinh trudng clia mét s6 gidng trién vong cia Vién Nghién cfu Cao su trén
thi nghig¢m so tuyén va chung tuyén & Péng Nam B (%)
Table 3: Growth of the RRIV's promising clones in LSCT and SSCT in the Southeast

Dong vo tinh Sd tuyén (SSCT) Chung tuyén (LSCT) |
Clone (1) (2 @) (4) (5 ©

LH 82/0008 106 92 84

LH 82/122 100 98

LH 82/0156 137 103 122 120

LH 82/0158 112 121 128 108 101

LH 82/0182 113 109 116 116 100 109

LH 82/0198 118 116 101 108

LH 8340032 109 102 102

LH 83/0087 106 106 99

LH 83/0289 114 113 105

PB 235 100 100 100 100 100 106

RRIM 600 98 21 85 82

GT 1 96 86 92 97 86

L.
(1) (2) (3) (4} : Sinh trudng lic mé miéng cao trén thi nghiém SGLK 84, SG L85, SGLK 85, *

STAL 86. (5) (6} : Sinh trudng vao thdng 4/1997 trén thi nghiém CTLK 90. XTDN 92,

SSCT : Small scale clone trial; LSCT : Large scale clone trial;

(1) (2) (3} (4) : Girth of opening for tapping in trials SGLK 84, SG AL 85, 8G LK 85; SG AL 86;
(5) (6) : Girth on April 1397 in the trials CTLK 80, XTDN 92

di€m, bao gém mién Pdéng Nam Bg, Tay
Nguyén. duyén héi mién Trung vd mién Béc.
Két qud tir mang lu6i thi nghiém nay da déng
gdp hidu qua vao viée cai ti€n gidng giai doan
1981 - 1996. Bén nay, céc gidng ci nhu PR 107
va PB 86 da duge cdc giong mdi thay thé nhu
PB 235 va VM 515. M6t sd giong do Vién Nghién
ciu Cao su lai tac dd duge khuyén cdo tréng &
qui md nhd trong bo gidng tif 1994 - 1996.

Nha nudc dang c6 ké& hoach phat trién thém
400.000 ha dé dat muc tiéu 700.000 ha viio nam
2005, chii yéu trong cdc ving ngoai truyén thong.
K& hoach nay doi hoi phai ¢6 nhimg dong vo tinh
thich hgp vdi cdc diéu kién mdi trudng mdi.

Bdo cde ndy nhdm dic két nhing két qua
nghién ctu trén mang lugi khio nghiém giong va
cung cip nhimg co s8 khoa hoe cho viée khuyén
cdo giéng giai doan 1998 - 2000 tai Viét Nam.

III. MANG LUGI THI NGHIEM GIONG

Cdc dong v tinh lai hoa da gan loc va nhimng
giéng nhap co trién vong duge khao nghiém trong
nhiéu diéu kién méi trudng khdce nhau va céc qui
mé thi nghiém khae nhau.

Pén nay, mang ludi thi nghiém gidng gom 52
thi nghiém trai dai tir 11 d&n 21 vi do Béc, trong
dé ¢é 34 thi nghiém ¢ mién Péng Nam Bo, 14 &
Tay Nguyén, 2 ¢ mién Trung va 2 § mién Béc.

Mién Péng Nam Bé 1a ving truyén thong, it
diéu kién lam trd ngai sy phat trién cla cay cao

trials in major rubber growing areas, including
the Southeast region, Highlands, Coastal area
and the North of the Vietnam. Results derived
from this trial network effectively contributed
to the improvement of planting recommen-
dations for the period of 1981-1996. Over years,
old clones such as PR 107 and PB 86 have been
replaced by new clones of better growth and
higher vielding i.e. PB 235 and VM 515. The
RRIV’s promising new clones were introduced
in the small scale of the 1994-1996 planting
recommendations.

The government is planning to extend new
400,000 ha of rubber tree for.the target of total
700,000 ha in the year 2005, mainly in non-
traditional areas. This plan requires clones
adaptable to new environmental conditions.

This paper is to sum up results of study on
network of clone tested in ordér to provide the
scientific base for the 1998-2000 planting
recommendations in Vietnam.

III. NETWORK OF CLONE TRIALS
Hand-pollinated clones selected from test
tapping trials and promising clones imported from
other countries were tested in different
environments and different scale clone trials.
Till now, the network of clone trials included
52 trials which were scattered from 11°N to
21°N latitude; out of these trials, 34. 14, 2 and
2 trials were located in the Southeast region,

Ky nigém 100 nam cAy Cac su dinhap vao Vigt Nam
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Bdng 4 : San lugng (g/c/c) cha mot s& gidng trién vong clia Vién Nghién exfu Cao su

trén thi nghiém so tuyén SG AL 85/Déng Nam B
Table 4:Yield (g/t/t) of the RRIV’s promising clones in SSCT (Trial SG AL 85/Southeast)

Dong votinh | 1401 | 1002 | 1993 | 1904 | 1995 | 1996 [ rungbinh (Mean)
Clone _lglele (g/tit) %
LH 82/0182 | 65,36 | 950 | 1080 | 153,0 |128,6 |153,0 1155 1455
LH 82/0158 710 | 86,99 1119 |126,7 {1088 (1383 107,3 135.1
LH 83/0087 | 60,6 | 69,3 | 1058 |129,1 |1129 [126,0 100.6 1267
LH 83/0289 | 596 | 763 | 842 [1180 {1005 (1100 91.4 115.1
LH 82/0198 | 629 | 91,8 | 1099 |1127 | 708 |1108 93,2 1174
LH 82/0008 | 653 | €35 | 830 (1119 | 808 | 87,6 81.9 103,1
LH 82/0156 | 39,9 | 698 | 908 | 927 | 776 |117,3 81,4 102,5
LH 83/0032 | 47,0 | 564 | 779 |1020 | 706 | 939 74,6 93,9
LH 82/0122 | 458 | 654 ) 930 | 57,1 | 89,1 (1005 75,1 94,6
PB 235 437 | 539 816 1006 | 90,3 |1065 79,4 100
RRIM 600 327 | 341 413 | 476 | 406 | 64,1 434 54,6
GT 1 273 | 40,0 | 472 { 517 | 818 | 751 45,5 57,3

su, nhung bénh hai cé thé 13 tdc nhan giy han
ché thanh tich cia cay cao su.

Tay Nguyén c6 dic diém 12 nhist da thap,
gié6 manh va thudng xuyén, mua kéo dai trong
nhidu ngay, gitr chidu sdng thip va s6 ngay suong
mul cao hdn so vdi viing Péng Nam Bg. Céc yéu
td nay tam trd ngai sy phat trién cla ciy cao su.
Nhitng trd ngai nay cang nghiém trong hon &
dd cao trén 600 m.

Ving duyén hdi du ki&n phdt trién cay cao
su trai dai tir 11 dén 21 vi do Béc, bao gdm nhiéu
didu kién moi truodng khdc nhau. Pa s6 dién
tich danh cho cao su tap trung & phia Bdc va
Trung vung duyén hai, trong vung trén 15 vi 49
Bédc. Dac diém vung nay 13 eé nhidu diéu kién
han ché, bat thuin cho sy séng con cha cay cao
su : gié bao rit manh, d6 lanh gay git. Ngoai
ra, gid ndng it cling lam han ché& thanh tich cia
cdy cao su.

Céc dong vo tinh duge khdo nghiém & nhiéu
buge khdc nhau :

- S0 tuyén (ST): 3 - 4 1an 1ap lai, 6 casé b - 10
cay, bd tri kidu khéi dd, theo déi 8 - 10 nam.

- O quan tréc (QT) : 60 - 100 cady mdi dong vd
tinh, theo d61 10 - 15 niam. .

- Chung tuyén (CT) : 3 - 4 nhéc, 6 cg s& 60 -
250 cay, bd tri kiéu khoi déd, 12 - 15 nam theo
déi.

- 8an wuat thi (XT) : trén 1 ha mbi gidng,
theo d&i 12 - 15 nam. Nhim rdt ngin thi gian
tuyén chon gidng, cdc bude khdo nghiém dugc
goi ddu nhau.

Highlands, Coastal region and North of
Vietnam, respectively.

The Southeast region is a traditional area
having few constraints to rubber tree, however,
diseases could be limiting factors to the
performance of clones {annex 1).

The Highlands are characterised by lower
temterature, regularly stronger wind, lasting
rainfall in several days, lower isclation and higher
number of mist days than the Southeast region.
They act as constraints in the development of
rubber tree. Limiting factors are more serious in
the areas having the elevation of above 600
meters.

The Coastal regions planned for rubber
development cover a long area of latitude from
11°N to 20°N, involving many different environ-
mental conditions. Most superficies focus in the
centre and the north of the coastal region, at
latitude of above 15°N. This region is
characterised by many constraints which have
adverse effect on the survival of rubber tree :
very strong wind caused by typhoon, severe
coldness. In addition, the lower isolation limits
the performance of rubber clones.

Clones were tested in various kinds of clone
trials as follows :

- Small-scale clone trial (SSCT) : 3-4
replications of plots of 5 to 10 trees in Randomised
Complete Block Design (RCBD), 8 to 10 years of
cbservation.

- Observation plots : 60 to 100 trees per clone,

Théang 10/1997
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Do dac va quan tréc :

- 8an lugng : quan trdc mdi thang mét 14n
san lugng trung binh méi cay trong mét 1in cao
(g/e/e) va qui ra kg/hamam.

- Sinh trudng: quan tric mdi nam mot lan
(thang 4) ¢ dé cao cdch dat 1,5 m (vanh - em)

- Cdc déc tinh khdc : bénh hai, khé mat cao,
gi6 hai...

IV. KET QUA VA THAO LUAN

1. Pic tinh va thit hang eida céc giéng &
ving Péng Nam Bd

Trén céac thi nghiém & Béng Nam Bg, trong
thai ky kién thiét co ban, PB 235 sinh trudng
khde nhét so véi cdc ging ndi nhép, k& dén 1a
RRIC 110, RRIC 121, PB 280, PB 235 va VM 515
(bdng 1). Cac ddéng vé tinh truyén théng GT 1,
RRIM 600 sinh trudng dudi trung binh trong da
st c4c thi nghiém. Phéan 16n céc thi nghiém duge
md miéng cao vao khodng tit 6 - 7 ndm tudi.
Héu hét cdc giéng ndi nhap c¢6 sin lugng cao
hon GT 1 (bang 2). Sau 5 - 6 nam khai théc,
dong vé tinh PB 255 dat sin lugng cao hon PB
235. San lugng cia RRIC 110 tuong duong vdi
PB 235, nhung & thi nghiém tai Lai Khé, san
lugng nay bi gidm do tde hai gié bao tir sau 1996.
RRIC 121 t6 ra trién vong vé sdn lugng cao. S4n

10 - 15 years of records.

- Large-scale clone trials (LSCT) : 3 to 4
replications of plot of 60 to 250 trees per clone in
RCBD, 12-15 years of observation.

- Block Planting : at least 1 ha per clone, 12-
15 years of observation.

In order to shorten the cyecle of Hevea
selection, steps of testing were overlapped.

Measurements and observations :

- Yield : observed once a month, as grams per
tree per tapping (g/t/t) and calculated as kg/ha/
year.

- Growth : observed once a year (in April) at
the height of 1.5 m from the ground (circumference
in cm).

- Secondary characters : diseases, tapping
panel dryness, wind damage...

IV. RESULTS AND DISCUSSION

1. Characteristics and Ranking of
clones in the Southeast region

In clone trials in the Southeast, PB 235 was
the most vigorous among foreign clones during
immature period, followed by RRIC 110,
RRIC 121, PB 280, PB 255 and VM 515 (table
1). The growth of traditional clones GT 1 and
RRIM 600, were below average in most clone trials.

Bdng 5 : Sinh trudng clia mét sé giéng wu ti chung tuyén & Tay Nguyén dudi 600 m
Table 5: Growth of elite clones in LSCT in the Highlands of below 600 m a.s.l.

Dong vd tinh Néam khai théc (Years of tapping)
{Clone) 2 3 4 5 6 7 8
RRIC 110 1 7,53 12,32 22,46 31,16 40,47 47,83 50,94
2 81,4 77,3 93,5 97,4 101,9 98,7 100,5
3 3 3 2 2 2 2 1
PB 235 1 9,26 15,94 24,02 32,00 39,70 48,45 50,69
2 100 100 100 100 100 100 100
3 2 2 2 2 2 2 1
VM 515 1 9,63 16,31 24,5 32,83 40,16 46,57 48,7
2 104,0 102,3 102,¢ 1026 | 1011 96,1 96,1
3 2 2 2 2 2 Z !
PB 255 1 7,66 11,26 16,83 24 92 37,93 44,45 47,44
2 82,8 70,6 70,1 77,9 95,5 91,7 93,5
3 2 2 2 2 2 2 2
RRIM 600 1 8,36 12,93 22,89 30,48 38,00 43,46 46,63
2 90,3 81,1 95,3 952 95,7 89,7 52,0
3 3 3 2 2 2 2 1
GT1 1 7,95 13,10 22,02 29,77 38,19 43,97 44 86
2 85,9 82,2 91,6 93,0 96,2 90,7 88,5
3 3 3 2 2 2 2 1
K¥ niém 100 nam cay Cao su di nhip vae Viét Nam Théng 101997
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lugng efia RRIC 102 va RRIC 117 kh4 cao.

Céac dong vo tinh & Viét Nam dat cao hon
PB 235 vé sinh trudng 12 3 - 20% va hon vé san
lugng 14 3- 45% trén 4 thi nghiém & Pong Nam
B¢ (bang 3 va 4).

2. Pjc tinh va thd hang cta cac gidng &
viang Tay Nguyén

() ving Tay Nguyén duéi 600 m, thi hang vé
sinh trudng eda cde dong v tinh ¢ vé tuong tu
nhu viing Péng Nam Bé (bang 5). Nhitng dong vé
tinh sinh trufing khde nhat 1a RRIC 110, PB 235
va VM 515. Dong vd tinh GT 1 sinh trudng kém
nhét, Céc thi nghiém duge khai thdc ¢ 7 - 8 ndm
sau khi trong. Trong didu kign thuén 1¢i cha ving
Tay Nguyén du6i 600 m, sdn lugng ciia cde gidng

. trong cdc ndm ddu khéng khéc biét nhiéu so vdi

san lugng ving Péng Nam B (bang 6).
Trén vimg Tay Nguyén cao hon 600 m, sinh

The majority of the trials were opened for
tapping between six and seven years. Almost
foreign clones gave better production than
GT 1 (table 2). After 5-6 years of tapping, the
clone PB 255 had higher yield than PB 235. The
production of RRIC 110 was comparable to that
of 235 but it decreased over years due to wind
damage in the trial at Lai Khe station in 1996.
RRIC 121 was promising for high yield. The
yvield of RRIC 102 and RRIC 117 were rather
high.

The selected Vietnamese clones were from 3%
to 20% and from 3% to 45% higher for growth
and for yield than PB 235 respectively in four
trials in Southeast region (table 3).

2. Characteristics and Ranking of
clones in the Highlands

In Highlands of below 600 m a.s.l., it seemed
that the order of order of clones was similar to

Bdng 6 : San lugng mét s6 gidng wu tu chung tuyén trén Tay Nguyén dudi 600 m
Table 6: Yield of elite clones in LSCT in the Highlands of below 600 m a.s.i.

Dong vo tinh Ndam khai thée (Years of tapping)
{Clone,) 1 2 3 4 3]

RRIC 110 1 27,41 35,95 44,90 67,45 85,57
2 618 921 1685 1946 . 2013

3 326 353 468 429 | 338

4 2 2 2 2 1

PB 235 1 24,75 28,94 35,66 60,26 70,77
2 665 1048 1534 1724 1873

3 350 410 470 429 378

4 3 3 3 3 1

" VM 515 1 23,34 43,22 53,64 88,980 73,83
2 583 1052 1470 1669 1871

3 360 405 415 414 362

4 4 4 4 3 1

RRIM 600 1 22,67 34,42 37,92 78,01 79,94
2 456 891 1215 1314 1332

3 290 348 389 389 238

4 4 4 4 3 !

PB 255 1 24 23 32,09 32,98 53,03 68,97
2 369 715 1127 1354 1415

3 215 305 432 382 293

4 * 2 2 2 2 1

GT 1 1 19,72 23,14 26,57 37,69 5558
2 454 738 1056 1198 °| 1362

3 319 385 421 443 350

4 4 4 4 3 1

1: g/c/e; 2 : kg/ha/mam; 3 : s6 cdy cao/ha; 4 : s6 thi nghiém chung tuyén
1:g/t/t; 2 kglhalyear; 3 : number of tapped tree; 4 : number of large scale clone trial recorded.

Thang 101997

Ky niém 100 nam cay Cao su di nhap vao Viet Nam



52

Vién Nghién ciu Cao su Viet Nam

Bdng 7 : Sinh truéng méjt s6 giong wu td chung tuyén ¢ Tiy Nguyén trén 600 m
Table 7: Growth of elite elones in the LSCT in Highlands of above 600 m a.s.l.

Dong vé tinh Ndm sau trong (Years after &lantirgi)
{Clone) 2 3 4 5 6 7 8 g
RRIC 110 1 7,47 11,39 | 17,64 | 31,10 | 36,23 | 42,71 | 47,01
2 83,6 83,2 97.8 105,7 | 1106 | 1084 | 108,1
3 2 2 2 1 1 1 1
PB 260 1 8,30 13,13 | 18,54 | 28,22 | 37,13 | 42,41 | 46,03
2 104 107 103 110 | 1134 7 107 106
3 I 2 3 1 1 1 I
RRIM 712 1 7,78 11,23 | 18,76 | 25,25 | 32,84 | 42,06 | 45,53
2 97,86 92,0 1046 | 98,5 100,3 | 106,8 | 104,7
3 1 1 1 1 1 2 1
VM 515 1 8,30 12,19 | 18,40 | 26,74 | 33,24 | 39,38 | 44,43 | 49,97
2 104,1 | 999 | 1026 | 1043 | 101,5 | 100,0 | 1022 | 1015
3 3 3 3 2 2 2 1 1
RRIM 600 1 7,88 11,78 | 17,52 | 25,15 | 31,77 | 37,83 | 44,43 | 49,57
2 98,8 96,5 87,7 58,1 97,0 96,0 102,2 | 1007
3 3 3 3 2 2 2 1 1
PB 235 1 7.8 1221 | 17,94 | 2564 | 32,75 | 39,39 | 4347 | 49,23
2 100 100 100 100 100 100 100 100
3 3 3 3 2 2 2 1 !
GT1 1 8,31 12,91 | 19,07 | 26,10 | 32,53 | 40,42 | 43,37 | 4743
2 1041 | 105,7 | 1063 | 1018 | 99,3 1026 99.8 96,3
L 3 3 3 3 2 2 2 I 1

1: gfes; 2 % so vii PB 235; 3 : s6 thi nghigm

1.:g/t14; 2 : % over PB 235; 3 : number of trial recorded

trutng cia PB 235 bi gidm st ddng k&, chi tuong
duong GT 1 va hai thap hon RRIM 600, RRIM 712
va VM 515. Dong vo tinh RRIC 110 sinh trudng khoe
nhit so vdi cac gidng nhap ndi, k& dén 1z PB 260,
RRIM 712, cac ging nay cb thé m& cao sém hon cac
gidng khac tir 6 thang dén 1 nam (bang 7).

Trén thi nghiém qui mé lén CT KB 89 &
Krong-Buk (640 m), trong ndm cao thir nhat,
san lugng cia RRIC 110 cao nhit, ké d&n la
RRIM 712, PB 310, LH 82/122, LH 82/92 va GT
1. Dong vo tinh PB 235 vi VM 515 ¢6 sdn lugng
thap hon vi 8§ cay cao it hon (bdng 8).

Trén thi nghiém so tuyén ST PC 87 § PleL
cAn (650 m), ¢6 mot sé dong vd tinh dat sdn
lugng cao hon va sinh trudng khée hon PB 235,
GT 1 va RRIM 600-(bang 9). Piéu nay cho thay
trién vong cla viéc phét trién cay cao su mdt
cach hidu quda & viing sinh thdi mdi trén Tay
Nguyén véi nhimg giéng thich hgp.

3. Dic tinh va thiw hang cia cdc giong &
mién Trung: két qud tai Quing Tri

K&t qua thi nghiém chung tuyén tai Quéng -

the Southeast region for growth (table 5). The
most vigorous clones were RRIC 119, PB 235 and
VM 515. The clone GT 1 had the Iowest growth.
Trials were opened for tapping at 7 to 8 years
after planting. Under favourable conditions of
the Highlands of below 600 m a.s.l., the yield of
clones during first few years did not differed
much in comparison to the yield recorded in
the Southeast region (table 6).

In Highlands of above 600 m, the growth *
PB 235 was depressed considerably.
comparable to GT 1 and slightly lower than
RRIM 600, RRIM 712 and VM 515. The clone
RRIC 110 was the most vigorous among
imported clones, followed by PB 260, RRIM 712,
they could be opened 6 months to one year
earlier than other clones (table 7).

In the large scale clone trial CT KB 89 at
Krong Buk (640 m), in the first year of tapping,
the yieid of RRIC 110 was highest followed by
RRIM 712, PB 310, LH 82/122, LH 82/92 and
GT 1. The clones PB 235 and VM 515 had lower
yield due to fewer tapped trees {table 8).

Ky ni#m 100 ndm cdy Cao su dinh3p vao VidtNam
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Tri cho thdy cdc dong vd tinh khio nghiém sinh
trudng chidm va duge mé cao sau trdng 8,5 nam.
Trong thai gian kién thiét co ban, khong cd su
khéc biét vé sinh trudng giita cdc gidng, nhung
lic m& miéng cao, PB 235 sinh truéng vugt hon
GT 1 va RRIM 600, k& dé 1a LH 82/98, PB 310
va LH 82/9 (bang 10).

Tai thi nghiém sg tuyén tai Phi Qui (Nghs -
An, 19°19 vi dd Béc), vao Hic 4,5 tudi, dong vo
tinh LH 82/92 sinh trudng khée nhit, k& dén 1a
TIAN 45/873, PB 280, LH 82/122, RRIC 110. Cén
GT 1 chi sinh trudng trung binh. PB 235 sinh
trudng kém hon nhiéu giéng khéc (bdng 11). PB
235 c6 thé khong thich hgp véi mién Trung vi dé
bi gié hai.

Trong s8 cdc gidng sinh trudng vugt hon GT 1
va PB 235, mot s6 dong vb tinh nhu RRIM 712,
PB 255, IRCA 230 cd thé 1a giéng trién vong cho
mién Trung vi 12 nhitng gidng cao san va chéng
chiu gié hai theo quan tric & cdc ving khéc.

4. Pic tinh ctia mét s6 dong vé tinh bang
1 va bang 2 khuyén cdo tréng giai dean
1998 - 2000

In the small scale clone trial ST PC 87 at
Pleican (650 m), several new clones were higher
yielding and more vigorous than PB 235, GT 1
and RRIM 600. It promises an effective rubber
development under new environmental conditions
in Highlands with adaptive clone (table 9),

3. Characterisiics and Ranking of
clones in the Central region : results on
LSCT at Quang Tri

The results on LSCT at Quang Tri showed
that the growth of the tested clones was low and
the trial was opened at 8 1/2 year after planting.
In the immature period, there was not difference
among 8 clones for girth, but at opening, PB 235
was more vigorous than GT 1 and RRIM 600,
followed by LH 82/92, PB 310 and LH 82/9.

In the SSCT at Phu Qui (Nghe An, 19°19N
latitude) at 4 1/2 years old, the clone LH 82/92
was the most vigorous, followed by IAN 45/873,
PB 280, LH 82/122, RRIC 110. GT 1 was average
in growth. PB 235 had lower growth than many
clones, it would not be interesting in the coastal
region due to its high wind damage.

Béng 8 : Sinh truéng va sin lugng trén vuim chung tuyén CT KB 89 (Krong Buk - 640 m)
Table 8: Growth and yield of tested clones in LSCT (CT KB 89} at Krong Buk (640 m)

... |Vanh hic mé& cao Nim khai thac thyd nhit
Dong v . )
TT tinh {(ecm) First year of tapping
N° Clone Grith (cm} at 84 cay cao/ha glele kg/ha % GT 1
opening Number of tapped tree gitit (6 - 12/86)

1 RRIC 110 42,71 a 323 28,02 634 154.5
2 RRIM 712 38,62 ab 234 29,80 488 118,1

.3 PB 310 39,76 ab 311 22,34 486 118.6
4 LH 82/122 38,20 ab 186 33,70 439 1070
5 LH 82/92 41,16 ab 318 19,24 428 104,5
6 GT1 39,57 ab 235 24,93 410 100.0
7 PB 235 38,69 ab 223 25,39 396 96,7
8 RRIC 121 39,18 ab 189 28,15 372 90,8
9 RRIM 600 37.21 abe 1279 30,62 271 66,2
10 | VM 5156 40,52 ab 145 26,70 271 66,1
11 | LH 82/75 40,29 ab 153 23,77 255 62,1
12 | LH 82/9 41,91 a 146 24,02 245 69,9
13 | RRIM 725 35,46 ba 98 34,29 235 57,4
14 | PB 2h4 38,78 abc 78 28,36 155 37,8
15 | PR 107 32,80 s 15,92

Trung binh | g0 0 186 25,75 303
Mean

Ché d0 cao : % 8 d/3 khéng kich thich; S6 14n cao trong nam 1996 : 70.
Tapping system : %2 8 d/3 without stimulant : Number of tapping in 1996 : 70

Théng 10/1997
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Bing 9 : Mot s6 giéng trién vong & Tay Nguyén, d) cao trén 600 m (SSCT Pleicdn - 650 m)
Table 9: Promising new clones in the Highlands of above 600 m (SSCT Pleican - 650 m)

I Vanh md& Ting vanh Sin lugng trung binh |Khdng phén |
TT| Dong vé tinh | ©*° (cm) | trong 8 nam tr(_mg 3 nﬁfn cao trdng |
N Clone Girth at cao ( cm) Mean yiels of 3 first years of | Qidium (*) !

opening | Girth increment tapping Resistant to
(cm) {cm) (g/t/t) % GT 1 Oidium (*)
1| PB 312 49,70 8.90 52,89 246 367
2 | PB 280 47,47 6,50 44,05 205 4.00 !
3t PB 260 46,03 8,14 42,29 197 3,00
4 | PB 311 46,43 9.37 38,53 179 3,67
5| RRIM 712 42 50 3,03 36,69 171 3.67
6 | RRIC 130 42 27 10.00 45,99 214 4,00
71 GU 176 49,30 2.63 30,91 144 2,67
! § | LH 82/0156 55,17 7.80 30,91 144 3,00
| 9 { 1AN 873 46,73 9,80 30,60 142 3,67
10| RRIC 121 4470 5,57 2977 139 2,00
11| LH 83/0289 47,00 5,13 28,66 133 3,33
12| LH 82/40159 50,53 6,04 27,68 129 2,33
131 LH 82/0198 44 10 7,50 27,05 126 2,67
14| RRIM 600 44 .43 5,14 32,79 153 3,33,
15| VM 515 44,43 h,b4 2575 120 3,00
161 PB 2356 43,47 5,76 24,67 115 2,33
17} GT1 43,37 4,06 21,49 100 3,67

{*) 5 . rat it nhiém bénh; 4 : it nhidm bénh; 3 : nhiém bénh trung binh; 2 : d& nhiém bénh
(*) 5 : very good resistant: 4 : good resistant; 3 : medium resistant; 2 : low resistant.

PB 235

K&t qua tir tat cad cde thi nghiém ¢ Pong Nam
By va Tay Nguyén cao dudi 600 m cho thay
PB 235 la dong vb tinh sinh trudng khde nhat
trong s cdc dong v tinh nhap ndi va ¢ thé khai
thac sdm hon GT 1 v RRIM 600 tir 6 thang dén 1
nam. PB 235 tang vanh tét trong khi cao. Dong
vo tinh nay thutng tu rung canh phy, tao than
chinh thing cao va do vay ¢é tiém nang vé san
lugng gé. Tuy nhién, & ving bat thuan (ddt nghéo
va cao trinh lén nhu Krong Buk va Mang Yang),
PB 235 sinh truéng kém hon GT 1 va nhiéu giéng
khac trong thoi gian kién thiét co ban.

PB 235 c6 sin lugng ding dau trong nhidu
thi nghiém so sdnh eic gidng néi nhip ¢ Dong -
Nam Bd. Ning sudt ¢6 thé dat binh quan 1.6
tan/ha/ndm trong 12 nam dau khai thac ¢ Dau -
Tiéng. Sén lugng PB 235 thudng tap trung vao
cudi nam. Trén thi nghiém tai Kontum va Pic
co 6 Tay Nguyén do cao dudi 600 m, PB 235
duge mé cao sau 7 nam trong va san lugng tuong
duong vdi vung truyédn thong.

PB 235 it nhiém cdc loai bénh, trif bénh 14

Among clones more vigorous than GT 1 and
PB 235, some clones such as RRIM 712, FB 255,
TRCA 230, would be promising for the Coastal
region with their high performance for yield and
good tolerance to wind damage observed in
other areas.

4. Characteristics of Clones class | and
2 recommended in the 1998-2000 Planting
Recommendation

PB 235

Resuits derived from all clone trials in the
Southeast region and the highlands showed that
PB 235 was the most vigorous clones among the
introduced clones and could be brought into
tapping at 6 to 12 months earlier than GT 1 and
RRIM 600. Its girth increment on tapping was
high. The clones had self-shedding of branches
leading to the high and straight stem with good
potential of timher. However, in unfavourable
areag (poor soils and high altitudes such as
Krong - Buk and Mang Yang), PB 235 was less
vigorous than GT 1 and other clones during the
immaturity period.

Ky niém 100 nadm cay Cao su dinhap vao Vist Nam
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Bdng 10 : Sinh truéng trén ving chung tuyén tai Quang Tri
Table 10: Growth of tested clones in LSCT at Quang Tri province

. Sinh trudng nim 7 tudi Sinh trudng nim 8,5 tudi
Dongl::etinh Girht at 7 year old Girth at g’/z year old

(cm) % GT 1 {cm) % GT 1
PB 235 38,30 a 103 48,66 a 108
LH 82/92 40,48 a 109 48,00 ab 107
PB 310 39,15 a 105 47,17 ab 105
LH 82/9 38,18 a 103 46,80 ab 104
RRIM 600 37,73 a 1062 45,63 ab 101
GT 1 37,18 a 100 45,02 a 100

Bidng 11 : Sinh trudng cla mét sé dong vé tinh tridn vong trén vudn s¢ tuyén
Phu Qui (Nghé An, vi d6 Bic 19°19)
Table 11: Growth of promising clones in SSCT Phu Qui (Nghe An province, 19°19N)

Dong vé tinh Sinh trudng (vanh cm) lic 4% tudi % so GT 1

Clone Girth (em) at 4% year old % over GT 1
LH 82/92 31,55 124,0
TAN 45/873 29,48 1159
PB 280 29,03 114,1
LH 82/122 28,85 113,4
RRIC 110 28,83 113.3
PB 330 28,65 112.6
LH 82/158 28,45 1118
RRIC 102 28,27 111,1
IRCA 230 27,38 107.9
LH 82/8 27,08 1064
RRIM 712 26,62 104.6
LH 82/182 26,62 104,
RRIM 600 26,54 104,3
PB 255 26,38 1037
VM 515 26,09 102,6
GT 1 25 44 100,0
PB 235 25,37 99,7

phéin tring, dé khé mi va chiu gi6 kém.

K&t qua phén tich cdc chi tiéu sinh 1y ma cho
thiy dong vé tinh nay c6 hoat déng bién dutng
rit manh nhung chat du trit thap. Cé thé hau hét
cdc chat dinh dung tdp trung cho sinh trudng va
san lugng. Do vay, kich thich hoac khai thac nhigu
dong vo tinh nay dé dan dén khé mu.

PB 235 duge khuyén cdo vao bang 1 tif nam
1981 va duge phat trién manh. Tuy nhién, si dung
qué mifc dong vé tinh nay & mét s6 cong ty trong
PB 235 trén 50% la didu ddng ngai. Mit khie,
thanh tich cia PB 235 thudng bi gidm déng k&€ &
viing ngodi truyén théng. Do vay, khong nén si
dung PB 235 vdi ty 1é 16n & moi noi.

PB 235 was the top yielder in many clone
trials of introduced clones in the Southeast
region. The clones could give 1.6 ton of rubber/
ha/year for the first 12 years of tapping as
recorded in Dau Tieng. PB 235 gave better yield
in the second half of the year. in trials at Kon
Tum and Thu Due Co on the highlands of below
600 m, the clones could be opened at 7 years
after planting and gave production comparable
to that recorded in the conventional region.

PB 235 was less susceptible to many Hevea
diseases but quite susceptible to Oidium,
dryness and wind damage.

Results of the analysis of physiological

Thang 101997
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Bdng 12 : Ddc diém cta mét s6 dong vo tinh khuyé&n cdo vao bd giéng 1998 - 2000
¢ Viét Nam
Table 12: Characters of clones selected for the 1998-2000 planting recommendation in Vietnam

Sinh truéng | San lugng Khiéng bénh
- Growth Production Ting Resistaface to di?eases Khe Kh*_if‘lg
Dong v6 tinh vanh Loét E;m :)l;ﬁn ll’h-"“g mu “Eil:d |
. s0cC n; ran a4 mua
Clone D[ @ | @[ @ [ panet | ot | 03 | mea | 2 | Dam
Ine. Phy. Leaf ness (3)
Phyt.

Cdc dong vd tinh nhip trude 1975 (Foreign clones import before 1975)
GT 1 3 3 3 3 2 4 3 3 3 4 4
RRIM 600 3 3 4 3 3 2 2 4 2 3 3-4
Cac dong vé tinh nhip sau 1975 (Foreign clones import after 1975)
PB 235 5 3 51 3-4 5 4 4 2 4 2 2
VM 515 4 3 5 3-4 2 4 3-4 2 2 2 2
RRIC 110 5 4 5 4-5 3 3 2 3 3 3 2
PB 225 3 3 5 3 3 2 2 3 3 2 4
PB 260 3 3-4 4 4-5 4 4. 4 4 4 2 3-4
RRIC 121 4 4 4 3 4 4 3 2 4 | 4 3
RRIM 712 3 4 5 4 2 3 3 34 3 4 4
PB 280 4 4 4 5 4 2
PB 311 4 4 4 4 3 4 3 2
PB 312 5 5 5 b 3 4 4 2
PB 330 4-5 4 3 4 3 2 4
IRCA 230 5 5 2 4
IAN 873 3 4 3 4 2 3 2 3
Cac dong vé tinh cda Vién Nghién ciu Cao su Viét Nam (The RRIV’s clones)
LH 82/158 5 4 5 4 4 3 3 3 4
LH 82/182 5 4 5 2 4 3 3 3
LH 82/156 5 4.5 5 4-5 5 4 3 3 4 3 4
LH 82/122 4 4 3 4 2 3 3 3 2
LH 82/198 5 4 5 4 4 4 3 2 3 4 2
LH 82/8 4 5 4
LH 83/32 5 4 3
LH 83/87 5 5 5 4
LH 83/289 4 5 4 4 3 4

Ghi chu : 5: rdt t8t; 4 ; t6t; 3 : trung binh; 2 : kém
(1) : ving thuén lgi; (2) : ving it thudn lgi
(3) : 86 tai liéu tham khdo tir tai lidu 1, 2, 3, 4, 5.
5 : very good level; 4 : good level; 3 : medium level; 2 : low level;
(1) : in favourable environmental conditions; (2) L in unfavourable environmental conditions.
(3) : adapted from references 1, 2, 3, 4, 5.

K¥ niém 100 nam cay Cao su di nhap vae Viét Nam
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VM 515

Trong thoi gian kién thiét co ban, VM 515
sinh trudng khd hon GT 1 v RRIM 600, va kém
hon PB 235 ¢ viing thun 1¢i, nhung tuong duong
hodc hon PB 235 ¢ Tay Nguyén (Krong Buk va
Mang Yang) va ving duyén hai (Nghé An). Tuy
nhién, dong vb tinh nay tang vanh khi cao kém.

VM 515 ¢6 ning sudt kg/ha tuong duong véi
PB 235. Tuy nhién, dong vd tinh nay cé sdn lugng
cd thé (g/e/e) cao hon, néu cham séc tot thi s§ cay
cao ¢6 thé tang va san lugng cé thé vugt PB 235.
Mat khéce, dong vo tinh nay c6 dac tinh ma céng
nghé tot.

Dong vd tinh nay it bi nhidm ndm héng va
loét soc mit cgo, nhung dé nhiém c4c loai bénh
14 (phén tring Oidium vi rung 14 mia mua) va
dé gay d6 do gi6.

VM 515 ¢6 hoat dong bién dudng rat manh,
dong mi dé chdy, chat du trif cas nhung dé khd
mu. Cén thén trong khi 4p dung thude kich thich
md trén VM 515. Mat khace, chit dinh duting trong
14 cia dong vé tinh nay thap, cAn chim bén diy
da.

Nhim phé4t huy tiém ning clia VM 515, khang
nén trong dong vé tinh nay & vung c6 bénh 14
ning va khéng nén cao véi eudng dd cao.

GT 1

GT 1 sinh trudng trung binh & nhiédu noi trén
vung truyén théng va Tay Nguyén cao dudi 600
m. Tuy nhién, trong diéu kién bat thuan (cao trinh
lén va dat ngheo), GT 1 sinh trudng tuong duong
vai PB 235. Tang trudng khi cao trung binh

San lvgng cla dong vo tinh nay trung binh,
khdi ddu cham va sau 6 én dinh. GT 1 c6 thé
dat 1,1 tdn/ha/ndm trong 12 ném khai thac tai
DAu - Tiéng.

GT 1 nhiém nhe bénh loét soc mét cao, nhiém
trung binh bénh rung 14 mia mua, ndm hdng va
phan tring. It kho ma va bi gié hai.

GT 1 ¢6 hoat dong bién dudng trung binh va
chat du trif tot. Do vay, dong vo tinh nay cé thé
cao vdi cudng db cao 1/2S d/2 va dédp dng tot vdi
chat kich thich ma.

GT 1 duge xem 14 dong vo tinh ¢6 side chiu
dung trong diéu kién bat thudn. Tuy nhién, &
vung thuan lgi va cé didu kién tham canh, hidu
qud kinh té& clia ddng vd tinh nay kém hon nhiéu
gifing méi.

parameters of latex showed that the clone had
very high metabolic activities but low reserves.
Most of reserves were probably motivated for
growth and latex production. Therefore,
intensive latex stimulation and tapping of this
clone might lead to the dryness.

PB 235 has been recommended as class [ clone
since 1981 and has been planted very extensively.
However, overuse of this clone in several rubber
companies where PB 235 accounted for more
than 50 % of plantings might be dangerous. On
the other hand, the performance of PB 235 was
decreased considerably in unconventional areas.
Therefore, PB 235 should not be planted too
extensively in any areas.

VM 515

The immature growth of VM 515 was better
than GT 1 and RRIM 600, and poorer than that
of PB 235 in favourable areas, but better or
comparable to that of PB 235 on the highlands
(Krong Buk and Mang Yang) and in the coastal
region (Nghe An). However, the clone had poor
girth increment on tapping.

VM 515 had the production expressed in kg/
ha comparable to that of PB 235. However, the
clone had higher individual production (g/t/t)
therefore, if good maintenance can be practised
the number of tapped trees will be higher and
the production of clone will be higher than
PB 235. On the other hand, the rubber derived
from this clone had good technological properties.

This clone was less infected by pink disease
and black stripe disease, but quite susceptible to
leaf diseases (Oidium and Phytophthora leaf fall)
and wind damage.

VM 515 had very active metabolism, easy
latex flow, good reserves but sensible to dryness.
It should be careful to apply stimulant onto VM
515. In the other hand, this clone had low leaf
nutrition content therefore sufficient fertilisation
should be adopted.

In order to maximise the potential of VM 515,
the clone should not be planted in areas severely
attacked by leaf diseases and should not be
tapped with high tapping systems.

GT 1

The growth of GT' 1 was moderate in many
aress of the conventional region and the highlands
of below 600 m. However, under unfavourable
conditions (high altitudes and poor soils). GT 1
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RRIM 600

RRIM 600 sinh trudng trung binh trong thoi
gian kién thiét cg ban, tuong duong véi GT 1 trong
viing thuan lgi nhung thap hon GT 1 d viing bit
thudn. RRIM 600 tang trudng tot trong thii gian
cao.

San lugng cia RRIM 600 hon GT 1 trong ving
thuan lgi, ¢6 thé dat tdi 1.4 tdn/ha/nam trong
12 nam cao ¢ Dau Tiéng.

RRIM 600 man cdm v6i bénh ndm hdng, rung
14 mita mua va loét soc mit cao, nhung it nhiém
bénh phdn tring va chiu tdc hai ctia gié it hon.

Déng vé tinh nay ¢é hoat dong bién dufing
trung binh va chat du trit khd. RRIM 600 c6 thé
duge kich thich mu & muc trung binh.

PR 255

PB 255 sinh truéng trung binh & Péng Nam
- Bd va ving Tay Nguyén thuin loi. Trong diéu
kién bat thuin (Tay Nguyén cao trén 600 m va
vugt hon 15 vi 46 Béc), dong vé tinh nay sinh
trudng tuong duong voi PB 235. Tuy nhién, dong
vo tinh ndy phét trién kém trén dat x&u hoac
cham sdc khong tét. Tang trudng khi cao kha
va vo nguyén sinh day.

Dong v6 tinh nay cé sén lugng cao, hon GT 1
va RRIM 600. Sau vai ndm cao, san lugng cé thé

was comparable to PB 235. Its girth increment
on tapping was moderate.

The clone was a slow starter but stable later
with moderate production. GT 1 could give 1.1
tons of rubber per ha per year for the first 12 -
years of tapping in Dau Tieng.

GT 1 was slightly attacked by black stripe,
moderately sensible to Phytophthora leaf fall,
pink disease and Oidium, respectively. It was
less sensible to dryness and wind damage.

GT 1 had moderate metabolic actives and good
reserves. Therefore, the clone could be tapped
with intensive tapping system. 1/2S5 d/2, and
responded well to latex stimulation.

GT 1 has been recognised as a clone tolerant
to unfavourable conditions. However, in the
favourable areas with intensive maintenance
gystem, the economical effectiveness of this has
been lower than other new clones.

RRIM 600

RRIM 600 had moderate growth during the
immaturity period comparable to GT 1 in
favourable areas but lower than GT 1 in
unfavourable areas. RRIM 600 had good girth
increment on tapping.

The production of RRIM 600 was higher than
GT 1 in favourable areas, it could give 1.4 tons

Bdng 13 : Pic tinh sinh 1y mi ciia mt sé dong vd tinh khao nghiém
Table 13: Physiological characteristics of some tested clones

H T
|

Thi nghiém Dong vo tinh

T -

. Sucrose Pi Thiols TSC %
Trial Clone
Chung tuyén LSCT (12/1895) | VM 515 12,6 25,6 09 374
CTLK 85 PB 255 8,1 221 0,9 43,2
RRIC 121 12,8 20,1 0.7 46,8
GT 1 9.4 17,9 0.8 ' 36,6 |
RRIC 110 8.3 15,8 0.8 | 415
RRIM 600 7,1 19,3 0,7 33.9
PB 235 3,6 19,6 0,6 42,7
So tuyén SSCT (11/1994)
SG AL 85 LH 82/122 14,1 10,3 0.6 30,1
SG LK 84 LH 82/156 3,0 14,1 0,6 45,8
SG LK 84 LH 82/158 17,1 12,1 0,8 41,5
SG LK 84 LH 82/182 7.6 12,2 0.7 41.6
SG AL 85 LH 82/198 12,4 9,3 07 36,2
5G LK 84 LH 82/8 6,8 33,1 1,1 32,2
SG LK 84 LH 83/32 10,3 16,7 0,5 40,9
8G LK 84 LH 83/87 11,4 10,9 0.5 319
SG LK 84 LH 83/289 8,8 17,1 0,7 36,6

Ky niém 100 ndm cay Cao su di nhap vao VigtNam
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Bdng 14 : Danh sach cic dong vb tinh khuyén cdo trong giai doan 1998 - 2000
Table 14: Proposal of Clones recommended in the 1998-2000 planting recommendation

Péng Nam B$ Tay Nguyén (Highlonds) ] Ving duyén hai mién Trung l
Southeast < 600 m > 600 m ) Coastal region i
Bang 1 Bang 1 Bang 1 Bang 1
PB 235 PB 235 GT 1 GT 1
VM 515 VM 515 RRIM 600 RRIM 600
PB 255 RRIC 110 RRIC 110 ;
Bang 2 Bang 2 Bang 2 Bang 2 '
RRIC 110 PBE 260 PB 260 RRIM 712
RRIC 121 GT 1 PB 235 PB 255
LH 82/158 RRIM 600 VM 515 PB 260
LH 82/182 PB 255 PB 255 LH 82/1586
LH 82/156 LH 82/158 LH 82/156
PB 260 LH 82/182 LH 82/158
RRIM 712 LH 82/156 LH 82/182
RRIM 600 RRIM 712 RRIM 712
RRIC 121 RRIC 121
Bang 3 Bang 3 Bang 3 Bang 3
PB 280 PB 280 PB 280 PB 330
PB 311 PB 311 PB 311 LH 82/8
PB 312 PB 312 PB 312 LH 83/32
LH 82/122 LH 821122 LH 82/122 LLH §2/158
LH 82/198 LH 82/198 LLH 82/198 LLH 82/182
LH 82/8 LH 82/8 LH 82/8 LH 83/289
LH 83/32 H 83/32 LH 83/32 IRCA 230
LH 83/87 LH 83/87 LH 83/87 IAN 873
LH 83/289 LH 83/289 LH 83/289

vugt hon PB 235 & Pong Nam Bg.

PB 255 nhiém trung binh bénh phan tring,
rung ld mia mua va man cdm vdi bénh nim
héng, loét soc mat cao va khd md. It bi gié téc
hai.

PB 255 ¢6 hoat ddng bién dudng rit manh va
chat du trit kh4. Dong v tinh nay dap (ng véi chit
kich thich mi. C4c dic tinh cong nghé mu tét.

RRIC 110

RRIC 110 sinh trudng trung binh & viing dat
d6 Pang Nam Bg, nhung tuong duong hodc vugt
hon PB 235 trén dat xdm Pong Nam B¢ va Tay
Nguyén. Tang trudng khi cao ¢ mic trung binh.

San lugng trung binh & ving ddt d6 Péng
Nam - B3, nhung khd cao trén dit xam DPong
Nam Bo va Tay Nguyén.

RRIC 110 man cdm vdi bénh ndm héng va
gié. Nhidm trung binh bénh phén trdng, loét
s0c mAat cao va khé mu.

of rubber per ha per year for the first 12 years
of tapping in Dau Tieng.

RRIM 600 was susceptible to pink disease,
Phytophthora leaf fall and biack stripe, but less
susceptible to Oidium and wind damage.

The clone had moderate metabolic activities,
and rather good reserves. RRIM 600 could be
moderately stimulated.

PR 255

PB 255 had moderate to good growth in the
Southeast region and the favourable highlands.
In unfavourable areas (highland of above 600 m
and outside 159N), the clone had growth
comparable to or better than PB 235, However,
this clone developed poorly in poor soils or without
good maintenance. The girth inerement on
tapping was rather good and virgin bark was
thick.

The clone had good production. higher than
that of GT 1 and RRIM 600. After some years of
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RRIC 110 ¢6 hoat djng bién dudng trung binh
va chat du trif khd cao. Cé thé ddp iing vdi chat
kich thich mu.

RRIC 121

RRIC 121 sinh trufng trung binh dén kha &
Péng Nam Bd va Tay Nguyén, t6t hon GT 1 va
RRIM 600 trén mot s6 diém. Tang trudng khi cao
vugt hon nhidu gidng khac va ¢6 thé dat vanh
tuong ducng vai PB 235 sau mot thdi gian cao.

RRIC 121 ¢6 san lugng khd cao va gia ting
d4n qua cac nam.

RRIC 121 d& nhi2m bénh ph4n tring nhiung it
nhidm céc bénh khéc.

RRIC 121 ¢6 hoat dong bién dutng trung binh
va ede chit dy trd va DRC (ham lugng mi kha)
cao. Dong vd tinh nay c6 thé dap ing tot vdi chit
kich thich ma.

PB 260

PB 260 sinh trudng trung binh & Péng Nam
- B4 va tét & Tay Nguyén cao trén 600 - 700 m.

Két qua tit thi nghiém qui mé nhd cho thay
san lugng cia dong vé tinh nay trung binh ¢ Déng
Nam B (Lai Khé) nhung t6t ¢ Tay Nguyén
(Plei - can).

PB 260 it nhiém bénh ndm héng va mét sd
bénh 14, nhung d& bi kho ma. It bi gié tac hai.

Dong vé tinh nay 6 mic dinh dudng & 14 thép,
can cham bén tat.

LH 82/156 P

Dang vd tinh nay sinh trudng rat khée, hon
PB 235 trong tat cad cdc thi nghiém & Bong Nam
Bé va Tay Nguyén. Tang trudng khi cao tét.

Sén lugng cda dong vb tinh nay thap trong
phimg nam khai thdc ddu, nhung sau dé tang
dén va cao hon PB 235.

Déng vé tinh nay méin cam trung binh bénh
phdn trdng, ndm héng, khé md va it min cdm
vGi bénh rung 14 mba mua, loét sgc méit cao va
gié hai.

Hoat dong bién dudng cac nhung chdt dy tri
thap, cin giéi han s dung chat kich thich ma
trén dong v tinh nay.

LH 82/158

Sinh trudng va sdn lugng cla dong vd tinh
nay khéi ddu chdm nhung sau d6 tang dan va cé
thé vugt hon PB 235. Téang trudng khi eao tot.
T4i sinh vd cao tat.

tapping, the production of this clone could be
higher than PB 235 in the Southeast region.

PB 255 was moderately infected by Oidium,
Phytophthora leaf fall, and susceptible to pink
disease, black stripe and dryness. It was less
attacked by wind damage.

PB 255 had very active metabolic and good
reserves. The clone responded well to latex
stimulation. The technological properties of
rubber were good.

RRIC 110

The growth of RRIC 110 was moderate in red
soils of the Southeast but comparable or better
than that of PB 235 in grey soils of the Southeast
region and on the highlands. The girth increment
on tapping was moderate.

The production of the clone was moderate in
red soils of the Southeast region but quite high
in grey soils of the Southeast region and on the
highlands.

RRIC 110 was susceptible to pink disease and
wind damage. It was moderately susceptible to
Oidium, black stripe, Phytophthora leaf fall and
dryness,

RRIC 110 had moderate metabolic activities
and good reserves. 1t could respond well to latex
stimulation. '

RRIC 121

RRIC 121 had moderate to good growth in the
Southeast region and on the highlands, better
than GT 1 and RRIM 600 in some areas. The
girth increment on tapping was better than many
clones and the clone could reach the girth
comparable to or better than PB 235 after some
time of tapping.

RRIC 121 had rather good production that was
increased gradually.

RRIC 121 was susceptible to Oidium but less
susceptible to other diseases.

RRIC 121 had above average metabolism,
good reserves and DRC. This clone is expected
to respond well to latex stimulation.

PB 260

PB 260 was moderate to good in growth in
the Southeast region and on the highlands with
altitudes of above 600-700 m respectively.

Results derived from small-scale clone trial
showed that the production of the clone was
moderate in the Southeast region (Lai Khe) but
good on the highlands (Pleican).

Ky niém 100 nam cay Cao su di nhip vao ViétNam
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Dong vo tinh nay mén cdm trung binh bénh
phan tridng, nim héng va it nhiém loét soc mét
€a0.

Hoat déng bién dudng trung binh va chat du
trif tot, c6 thé ddp ung tat vdi chat kich thich ma.

LH 82/182

Sinh trudng cia dong v tinh vugt hon PB 235
trong tat cd cac thi nghiém trong théi gian kién
thiét co ban. Tuy nhién, ting trudng trong khi
cao kém.

San lugng cao nhat trong sé cde ddng vo tinh
Viét Nam va cao hon nhiéu so PB 235.

Dong vé tinh nay nhiém trung binh bénh phan
trang, rung l4 mia mua, ndm héng va it nhiém
loét spc mit cao.

V. KET LUAN

* Trong diéu kién thuin lgi cta ving Déng
Nam B¢ va Tay Nguyén cao dudi 600 m, cdc dong
v6 tinh PB 235, VM 515 va RRIC 110 td ra tot
hon GT 1 va RRIM 600. Tuy nhién, trong diéu
kién bét thuin cla cao trinh trén 600 m, thanh
tich cda GT 1 va RRIC 110 it bi 4nh huing hon
PB 235, PB 255, VM 515 va GT 1 c¢6 thé tuong
duong véi PB 235.

* C4c ddng vb tinh trién vong khac ¢6 thé su
dung dé da dang héa bo gi6ng khuyén cdo la
RRIC 121, PB 260, RRIM 712, PB 280, PB 311,
PB 312.

# Mot s8 dong vd tinh cao su Viét Nam sinh
trudng khoe va san lugng cao ciing duge khuyén
cdo cho giai doan 1998 - 2000 la LH 82/156, LH
82/158, LH 82/182, LH82/122, LH 82/198, LH
82/8, LH 83/32, LH 83/87, LH 83/289.

* Trén ving duyén hai vugt xa hon 15 vi d§
Bic, 1a ving méi va cé nhidu han ché d6i vdi cay
cao su, viéc khuyén cdo giong can phai than trong
bat ddu véi nhiing dong v6 tinh truyén théng ¢
kha nang thich ing vdi hiu hét cde diéu kién mai
trudng nhy GT 1, RRIM 600. Cdc dong vo tinh
cao sén it bi gié tac hai cé thé duge khuyén cdo
v@i qui mo trung binh nhu RRIM 712, PB 255,
PB 260, LH 82/156.

* Bo giéng khuyén cdo cho giai doan 1998 -
2000 cé thé 4p dung trén 4 ving cao su trong
diém (Péng Nam B6, Tay Nguyén dudi 600 m,
Tay Nguyén trén 600 m va duyén hai mién Trung).
Céc dong vo tinh khuyé&n cdo duge phan thanh 3
bang : bang 1 khoang 40%, bahg 2 khodng 40%

PB 260 was resistant to pink disease, less
susceptible to leaf disease and susceptible to
dryness. It was less attacked by win damage.

The clone had low leaf nutrition content,
therefore good maintenance is required.

LH 82/156

This clone was very vigorous, better than
PB 235 in all clone trials in the Southeast region
and on the highlands. The girth increment on
tapping was good.

The production of the clone was low for first
tapping years, but increased gradually and higher
than PB 235 later.

The clone was moderate susceptible to
Oidium, pink disease, dryness and less
susceptible to Phytophthora leaf fall, black
stripe and wind damage.

The clone had high active metabolism but low
reserves, therefore application of latex stimulation
onto this clone should be limited.

LH 82/158

The growth and production of the clone were
rather poor initially but increased quickly later
and became better than PB 235. The girth
increment on tapping was good. Bark regeneration
was good.

The clone was moderately susceptible to
Oidium, Phytophthora leaf fall and pink
disease, less susceptible to black stripe.

The clone had moderate metabolic activities
and good reserves, therefore the clone may
respond well to latex stimulation.

LH 82/182

The growth of this clone was better than that
of PB 235 in all trials. However, its girth
increment on tapping was poor.

Its production was highest among the
Vietnamese clones and much better than PB 235.

The clone was moderately attacked by
Oidium, Phytophthora leaf fall, pink disease
and less susceptible to black stripe.

This clone have high metabolism activities,
moderate reserves, it could be moderately
stimulated.

V. DISCUSSIONS & CONCLUSIONS

*Under favourable conditions of the Southeast
region and the highlands of below 600 m asl., the
clones, namely PB 235, VM 515 and RRIC 110
appeared to be better than GT 1 and RRIM 600.
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va bang 3 khoang 20% dién tich tréng méi. Dién
tich t&i da cia mdi gidng & bang 1 khdng qu4
20%, gidng bang 2 khong qud 10% va giéng bang
3 khong quéd 5% dién tich tréng mdi mdi nam.
LOI CAM ON

Tdp thé tdc gid trén trong cdm on 6ng
Mai Van Son, Vién trigng Vién Nghién ctiu Cao
su Viét Nam dd cho phép trinh bay bdo edo nay.
Dic bigt cam on Vién Nghién ciu Cao su Ma
Lai, Sri Lanka va Phap dd trao tgng cdc giong
dang dugce st dung trong mang luéi thi nghiém
tai Viet Nam. Chdn thdanh edm an gido su Ngo
Vin Hoang, nguyén trudng Bé mén Gidng, dd
bdat dau chuong trinh tuyén chon gidng cao su
tai Vién Nghien ciu Cao su Viét Nam. Tran trong
edm on Tong céng ty cao su, cdc Cong ty cao su
dd hop tde nghién ctiu va tdt cd cde cdn bd nghién
cilu, ky thudt vién cia Bo mén Giéng thuéc Vién
Nghién cuu Cao su dd thu thdp s6 ligu.
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However, under unfavourable conditions of the
elevation of above 600 m, the performance of GT 1
and RRIC 110 were less affected than that of
PB 235, PB 255, VM 515 and GT 1 could be
comparable to PB 235.

*Other promising clones could contribute to
the diversification of the planting recommen-
dation were RRIC 121, PB 260, RRIM 712,
PB 280, PB 311, PB 312.

* Several Vietnamese clones which were
vigorous and high yielding were also introduced
in the 1998-2000 planting recemmendations such
as LH 82/156, LH 82/158, LH 82/182.
LH 82/122. LH 82/198, LH 82/8, LH 83/32, I.LH
83/87, LH 83/289.

* In the coastal regions of above 15°N which
are new areas and characterised by many
constraints to rubber tree, the recommendation
should prudently begin with the traditional clones
adaptable to almost environmencal conditions
such as GT 1. RRIM 600. The higher yielding
clones which are less prone to wind damage could
be introduced in moderate scale such as
RRIM 712, PB 255, PB 260, LH 82/156.

*The proposed 1998-2000 planting
recommendations are applicable for 4 major
rubber growing areas (Scutheast region,
Highlands of below 600 m, Highlands of above
600 m and Coastal area). Clones are recommended
in 3 classes ; Class 1 clones, Class 2 clones and
Class 3 clones can be planted in 40%, 40% and
20% of total annual planting area for a given
plantations, respectively. The maximal
proportion of Class 1, Class 2 and Class 3 clone
would not exceed 20%, 10% and 5% per clone
of annual planting area, respectively.
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PHAN I

DAT TRONG VA PHAN BON CHO CAO SU
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HE THONG PHAN LOAI BAT TRONG CAO SU G VIET NAM

LAND SUITABILITY CLASSIFICATION SYSTEM FOR HEVEA BRASILIENSIS
CULTIVATION IN VIETNAM

Téong Viét Thinh, Trdan Vin Nam, Vé Vin An, Nguyén Vin Pidc va Nguyén Thi Nho
Vién Nghién ctu Cao Su Viét Nam (Rubber Research Institute of Vietnam)

I TOM TAT

-Cdn cit vio hé théng phdn logi cia FAQ, dé tai

cdp Nha Nudc vé chuong trinh nghién ctiu vé ting
dung khoa hoc ky thudt phdt trién cao su (md s6

40 A), sau 5 ndm nghién ciu va thit nghiém,

vao nam 1990 Vién Nghién Citu Cao Su Viét
Nam (Vien NCCSVN) da xdy dung hoan chinh
mot hé théng phdn loai ddt tréng cao su ddc
thi trong diéu kién Viet Nam. Pdy la hé théng
ddnh gid dua vao chi 58 nhdn cda cde yéu 16 khi
héu va ddt dai. Theo hé théng nay, tiém ndng
ciia vang tréng cao su duge phén logi dé dang
qua cde t8 hop phan hang cia khi hiu va dat
dai. Chin chi tidu khi hdu va muoi ddc diém thé
nhuéng da duge chon dé€ ddnh gié va phdn logi.

II. GIGI THIEU

Trude nam 1990, dé ddnh gid tiém néng tréng
cao su, hé thing cong (+) da duge s dung. Theo
hé théng nay, cac dac diém, tinh chat cia dat dai
chii y&u duge ridt ra tif cac ban db thd nhutng cé
sdn cling vl cac khao sdt bd sung don gidn vé khi
héu va thd nhudng. Sau dé cdc théng tin nay duge
téng hgp va déi chiéu vdi yéu cdu sinh 1y cla ciy
cao su dé dua ra ddnh gid kh3 ning thich hop
tréng cao su cia viung dat d6. Do tinh chat céng
cla cdch ddnh gia va sy phan chia chua rd rang
cla cde tidu chudn, hé thong nay cdn dn chida tinh
chii quan trong viée phdn 4nh tiém nang thyc su
cla cdy cao su.

Tu nam 1990, Vién NCCSVN 44 chinh thdc
dua ra mgt hé thong nhén (x) ede chi tiéu khi hju
va th6 nhudng d8 phan hang khi hau, thd nhugng
va viing trong cao su & Viét Nam. D&i vdi khi hiu
va thd nhuéng, cée chi tidu duge phan cap thanh
cic gidi han hodc chi 80 nhén; sau d6 khi hiu va
thd nhudng duge ddnh gid can ci vdo téng tich
chc chi s8 nhan nay ho#c cin cif vio 88 cde gial
han. Péi véi ving trong cao su, mét bang hai chiédu
cac t8 hop hang khi hju va thé nhung da duge su
dung dé phé4n hang ving tréng cao su.

1. ABSTRACT

Based on the soil suitability classification
system of FAQ, under the Government Program
for Research and Technical Applications for
Rubber Development (coded 40A Program), after
five years of testing and doing trials, in 1990, RRIV
built completely a particular system of soil
classification for rubber cultivation in Vietnam.
This is an multiplicative system in which
suttability of climate and soil is classified by using
the product of indices of climate and soil
characteristics. In this system, land suitability for
rubber cultivation will be easily elassified through
combinations between climate and soil classes.
Nine climate parameters and ten soil characte-
ristics were selected for evaluation.

II. INTRODUCTION

Before 1990, to evaluate soil suitability for
Hevea brasiliensis cultivation, the additive system
for soil assessment was used. According to this
system, all characteristics and qualities of soil
were mainly withdrawn from the available
pedological map of government, and together
with the simple climate and soil survey. These
information were summed up and referred to
the phisiological requirement of rubber tree to
give a soil suitability. Due to the additivity of
evaluating method and non-clear definitions of
criteria, this system filled with much subjectivity
in reflecting the actual producing ability of Hevea
brasiliensis.

Since 1990, RRIV has given forth a
multiplicative system using the selected soil and
climate parameters to evaluate the suitability
of climate, soil and land for rubber cultivation
in Vietnam. For climate and soil, parameters
were graded into the limitations or indices, and
climate and soil were classified by using product
of indices or, alternatively, by using number of
limitations. For land, land class is classified by
referring to a two-way table of combinations
between climate and soil classes.
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I, VAT LIEU

Cée ngudn dit liéu dusi day da duge st dung dé
xdy dung va hoan chinh hé théng phan hang d4t
trong cao su cla Viéen NCCSVN. '

* Cac cd s6 ddnh gid dat dai cha FAO!.

* 86 lidu khi tugng trung binh 10 - 40 nam tir
8 tram khi tugng chinh va 25 tidu tram khi tugng
¢ Dong Nam Bo va 14 tram khi tugng chinh &
Tay Nguyén?3:4,

* Cée bdn db dia hinh qudc gia ti 18 1/50.000

* Cdc ban dé thd nhudng ti 1& 1/250.000 tir cac
dé tai cAp Nha Nude, chuong trinh 60G, 1989 tai
Béng Nam B§ va chuong trinh 48 .- 09, 1988 tai
Tay Nguyén56.7,

* Céc tu lidu ti cdc khdo sat téng thé vé& nong
nghiép, thé nhudng, khi hau va sinh thai cap Nha
Nuge tir 1961 - 1989 ¢ Pdong Nam B va Tay
Nguyén8.9.10.11

= Két qua tif cac khao sat d4t, quan tric sinh
trudng va san lugng cao su trong didu kién thuc
t& va tif cdc thi nghiém va thue nghiém néng hoc
trén cay cao su qua dé tai cAp Nha Nudc 40A -
02.01 tir 1985 - 199012,

IV. CO SO LY LUAN

Viéc ddnh gid va phan hang kha néng thich
hgp tréng cao su cia mdt vimg trong chinh la viéce
danh gid va phan hang téng hop cdc didu kién
khi hau va thd nhudng trong méi tueng quan vdi
tiém ning sinh trudng va phit trién cla cdy cao
su. Piéu nay c6 nghia 1a mét viing dat thich hep
tréng cao su sé bao gdm mét nén thd nhudng dac
thi dudi mét s didu kién khi hiau nhat dinh nao
d6. Trong hé thong khi héu va thd nhuéng d6, khi
diéu kién khi hau 14 t&i vu thi kha ning thich hgp
tréng cao su cia thd nhudng ciing chinh la cia
ving trong. Trong trudng hdp ndy, cde dac diém
cla thd nhudng sé& tdc dong truc tidp va tron ven
lén sinh trudng va sdn lugng cla cAy tréng ma
khéng cé bat ky han ché nao tir yéu t& khi hau.
Nguge lai, néu didu kién khi hau khéng tdi uu, thi
tiém nang thich hgp trong cao su clia thd nhudng
néi chung sé suy gidm bdi cdc y&u t§ han ché cia
khi hau. Trong trudng hop nay, kha ning thich
hgp tréng cao su cla ving dat 5& 14 hé qua cha té
hgp tuong téc gitta khi hau va thd nhugng. Tém
lai, kha nang thich hgp trong cao su clia mét viing
d4t 13 mét ham sd theo cdce didu kign khi hiu va
thé nhudng.

Déi v6i mdi yéu t8 khi hiu va thé nhudng, mit
86 chi tidu d4 duge chon ra va danh gid. Déi véi

II1. MATERIALS

The following data sources were used to build
and complete the land classification system of
RRIV for rubber cultivation :

* The framework of FAO for land evaluation!

* The 10-to-40-year average meteorological
data from 8 main meteorological stations and 25
simple meteorclogical stations in the South-East
Region, and 14 main metecrological stations in
the Highlands?3:4,

* The 1/50,000 national topographical maps.

* The 1/250.000 soil maps from the Govern-
ment Program 60G, 1989, in the South East
Region, and from the Government Program 48-
09, 1988, in the Central Highlands56.7,

* The available documents from the
comprehensive surveys of government on
agriculture, pedology, meteorology and ecology
from 1961-1989 in the South-East Region and
Central Highlands$9.10,11

* Data from the soil surveys, observation of
growth and yield of rubber in practical conditions,
and the agronomic trials and experiments on
rubber trees carried out under the Government
Project 40A-02.01 from 1985-199012,

IV.FUNDAMENTALS

Evaluation and classification of land suitability
for rubber cultivation are rightly those of both climate
and soil conditions in relation to the producing ability

- of rubber tree. This implies that, a land which is

suitable for rubber cultivation includes a particular
pedological base under certain conditions of climate.
In the climate/soil system, when the condition of
climate is optimal, land suitability is identical with
soil suitability. In this case, characteristics of scil
affect directly and entirely to growth and yield of
plant without any restraint from climate factor. On
the other hand, if the condition of climate is not
optimal for rubber cultivation, the soil suitability will
be generally declined by limited characteristics of
climate. In this case, land suitability results from
the interactive combination of climate and soil
conditions. Briefly, land suitability is a function of
climate and soil conditions.

For each factor of climate and soil, some

-parameters were selected for evaluation. For each

parameter, a particular critical range was given and
this range was divided into 5 limitations which are
called non-limiting, slight, moderate, severe and
very severe limitations and symbolised Ly, Lj, Lo,
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mdi chi tiéu, mot dai gid tri cde ngudng dac trung
dd duge dua ra va phén chia thanh 5 mdc gigi
han duge goi 14 khong giéi han (Lg), gidi han
nhe (L;), gidi han trung binh (Lg}, gidi han
nghiém trong (L3) va gidi han rat nghidm trong
(Ly). D8i v6i cde chi tiéu quan trong, chang han
nhu vii lugng, dai gia tri ngudng duge x&p vao
to1 da 5 mdc gidi han; dai vdi cac chi tidu it quan
trong han, chang han nhu lugng bée thoat trong
mua khé hay min trong dat. cdc dai gid tri
nguing duge x&p vao 4 hode 3 muie gii han,

Can ¢ vaio cde 58 liéu thu thip duge tif cdc
khao sit va cdn cif vao cdc ngudng gidi han, khi
hau, thd nhuéng va vung trong sé duge danh
gia va phan hang. D6i véi cac hang nay, ngoai
hang chinh con ¢6 thé cé kém theo phin hang
phu ma duge dién td bing cde mifc gidi han cao
nhit trong hang chinh dé.

1. Phian hang khi hin

Viéc phan hang khi hau thich hgp cho tréng
cao su duge céin cd vao 9 chi tigu khi hiu. Cac chi
tiéu khi hdu va ky hiéu cho timg chi tidu la nhu
sau
. Vi lugng (Ra)

. 86 thdng mua hon 400mm (M4)

. 86 thang kho (Md)

. Téng bée thoat trong mua khd (Ed)
. S8 ngay ¢é suong mi (D)

. Nhiét d§ trung binh (Ta}

. Trung binh nhiét d6 toi cao (T'x)

. Trung binh nhiét d6 t&i thdp (Tn)

. Tée do gio 161 da (Wx)

Cic muc gidi han, chi 80 va cdc gid tri ngudng
cho timg chi tidu khi hau duge trinh bay trong
béng 1. Mifc gigi han cao nhit cia cde chi tidu bic
thodt, nhiét dé trung binh va nhiét d6 téi cac la
Lo, trong khi d6 giéi han cao nhat cda cac chi
tidu con lai 1a Ly. TU cde khdo sat va quan tric,
cdc gid tri thue sg dugce d61 chigu vdi cde ngudng
trong bang 1 va sau dé cac mic giéi han hode chi
86 thich dng s& duge gan cho méi chi tidu,

Sau khi phan cip céc chi tiéu vao trong cde
gidi han va chi 58, dua vao cdce tiéu chudn da trinh
bay trong bang 2, khi hdu s& duge phin hang.
Mat cach thy chon, ¢6 hai cich c6 thé dung dé
phan hang khi hau. C4ch thi nhat la dua vao s§
lugng cde gidi han, cdch thit hai 1A dua vao tong
tich cdc chi s6 nhéan. Cdch thit hai thi don gidn
hon va dé dang dién todn héa trong viée danh gid
va phan hang. Cac hang khi hiu 14 rat thich

W o =1 G U & W DN

Lg and Ly, respectively. For the fully important
parameters, such as annual rainfall, their critical
ranges are ranked into 5 limitations, i.e. from [ to
L4. On the contrary, for the less important ones,
such as evapotranspiration in dry season and humus
in soil, their critical ranges are ranked into 4 or 3
limitations, i.e. from Lg to Lg from Ly to Ls,
respectively.

Based on observed data from the surveys and
referred to the critical values, climate, soil and
land will be classified. For climate, soil and land,
besides classes, sub-classes which are expressed
by the highest limitations are optionally included.

1. Classification of climate

The classification of climate suitability for
rubber cultivation was based on 9 climate
parameters. )

Climate parameters and their symbols are as
follows :

1. Annual rainfall (Ra)

2. Number of rainy months with rainfall
greater than 400 mm (M4).

3. Number of dry months (Md)

4. Total evapo-transpiration in dry season (Ed)

5. Number of foggy days (Df)

6. Average temperature (Ta)

7. Average maximum temperature (Tx)

8. Average minimum temperature (Tn} and

9. Maximum wind speed (Wx).

The limitations and their respective indices
and critical values for each parameter are
presented in table 1. The highest limitation of
parameters of evapotranspiration, average and
maximum temperature is Lg, the highest
limitation of minimum temperature parameter
is Lo, while that of other parameters is Ly. The
observed data for all climate parameters will be
referred to the critical values in table 1, and
then appropriate levels or indices of limitation
for each of all parameters will be given,

After grading parameters into limitations
and indices, based on the criteria presented in
table 2, climate will be classified. Alternatively,
there are two ways to classify climate. For the
first way, the number of imitations will be used,
and for the second way, the product of indices
will be used. [t was found that the latter is
simpler than the former and the evaluation and
classification can be easily computerised for the
second way. The 4 climate classes are Highly
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Bdng 1 : Cac gia tri ngudng dé danh gid cdc chi tidu khi hau
Table 1: Critical values for evaluation of climate parameters

STT Mitc gidi han (chi s6 nhéin) va gia tri ngudng
Series Chi tiéu Pon vi.tinh Limitations (indices) and critical values
v Parameter Unit L, L, L, L |
(1.000) {0,950) (0,815) (0,540) (0,157)
1 Ra mm > 1800 1601-1800 1401-1600 1200-1400 | < 1200
2 M4 Thédng (Month) 1 2 3 4 5
3 Md Thédng (Month) <5 5 6 7 >7
4 | Ed mm <500 | 500-700 | 701- 900 > 900 .
5 | Df Ngay (Day) < 20 20 - 40 41 - 60 61 - 80 > 80
6 Ta °C > 25,0 23,0 — 25,0 21.0-231 < 21,0 -
7 Tx °C 30,1 - 28,1 - 30,0 26,0 — 28,0 < 26,0 -
32,0 & 32,1-34,0 & > 34,0
8 Tn °C > 20,0 18,0 - 20,0 < 18,0 - -
9 Wx m/s - < 11,0 11 - 17 18 — 24 26 ~ 32 > 32

Bdng 2 : Cac tidu chuin phan hang khi hau
Table 2 : Criteria for climate classification

Cach phan hang Hang khi hiu Tidu chuin
(Way of classification) (Climate class) (Criterin)
C (0-3)L;
Cdch 1 (st dung s8 lugng cac gigi han) Cs (1-2)Ly + (0-3}L,, or > 3L,
Way I (using number of limitations) C; (1-2)L3+(0-2)La+(0-31L,; or (3-8},
C, > 1L, or > 2L3 or > 8L,
Cy > (,856
Céch 2 (st dung tdng tich c4c chi 88 nhan) C, 0,541 — 0,856
Way 2 (using produet of indices) G 0,159 — 0,540
Cy < (0,159

hgp (Cy), thich hop trung binh (Cs), thich hgp
kém (Cg) va khdng thich hop (Cy).
2, Phan hang thé nhuéng
Viéc phan hang kha néng thich hgp trong cao
su ctia thy nhuiing duge can ctt vao 10 dac diém
thd nhuting. Mutn dic diém thé nhudng va ky
hiéu nhu sau :
. TAng dat hitu ich (De)
. Thanh phan co giéi (Te)
. Do s6i d4 d4t mat (Ro)
. Thoat nudc bé mét (Dr)
. Ngép Gng (Wa)
. Pa dée (S1)
. B chua (pH)
. Mun (Hu)
. B3 bao hoa Base (V)
10. Kali trao déi (K+)

W oo ~3 3 Ot ok L2 N

suitable (Cy), Moderately suitable {Cq},
Marginally suitable (Cs) and Not suitable (Cy).
2. Classification of soil

The classification of soil suitability for rubber
cultivation was based on 10 soil parameters.
Ten soil parameters and their symbols are as
follows:

1. Depth of effective soil layer (De)
. Soil texture (Te)

. Rockiness of top soil {Ro)

. Drainage at soil surface (Dr),

. Waterlogging (Wa),

. Slope (81},

. Acidity (pH),

. Humus (Hu),

. Base saturation (V), and

10. Exchangeable potassium (K*).

W oo -3 Gy Ok W Do
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Bing 3 : Cdc gia tri ngudng d€ danh gia cdc dic di€m thé nhudng
Table 3: Evaluation of soil characteristics for rubber cultivation
Muc gidi han (chi s nhin) va gid tri ngudng
23:;3 Chi tiéu Don vi.tinh Limitations (indices) and critical values
AP Pargmeter Unit Lo L, L. Ls L,
(1.000) (0,950) (0,815) (0,54¢C; | (0,157
1 De cm > 200 |121-200 76-120 50-75 < 50
Te* - C, 8iC [SaC, 8SiCL,|L, SiL, 8i |{SalL. Lsa Sa
: CL, SaCL
3 Ro % T.tich
i F {by vol)
- San (Grit} < 40 40 - 75 > 75 - -
- 861, d4 cuc (Pebble, < 15 15 - 40 41 - 75 > 75 -
lump stone)
- batang <bh 5-156 16 - 40 41-75 > 75
- (Block stone)
4 Dr very good good moderate poor | very good
5 Wa Thang 0 <05 0,5-20 |2,1-3,0 > 3.0
(Month)
6 Sl % 1-3 4-8 9-16 17 - 30 > 30
7 pH - 4,5-5,0 5155 & 56-65& | >6,5 & -
4,144 3,5-4,0 < 3,5
8 Hu % >25 1,0-25 < 1,0 - -
g9 Vv % > 4,0 20 — 40 < 20 - -
10 |K* 1d] (meq) % > 0,20 0,05 — 0,20 < 0,05 - -

*( : sét, SiC : sét pha thit, SaC : Sét pha c¢dt, SiCL : thit pha sét min, CL : thit pha sét,
SaCL : thit pha sét cé cat, L : thit, SiL : thit min, 5i : thit r4t min, SaL : thit pha cat,

LSa : cat pha thit, va Sa : ¢4t

*C: Clay, SiC : Silty clay, 8aC : Sandy clay, SiCL : Silty clay loam, CL : Clay loam,
SaCL : Sandy cluy loam, L : loam, SIL : Silt loam, Si : 8ilt, Sal., : Sandy loam, Lsa : Loamy sand,

and Sa : Sand.

Céc gidi han, chi s6 nhan va cdc gid tri ngudng
cta timg chi tiéu da duge trinh bay trong bang 3.
Gidi han cao nhit cia d9 chua va séi 1a L3, va
gidi han cao nhat e¢fia min , bao hoa base va
kali 1a Lo. P&i vdi cée chi tiéu 4 soi da dat mat,
cdce gidi han cao nhat cd thé lén tdi Ly, Lg hoac
Ly tuy thufc vio loai séi d4 cia ving dat khéo
sdt. Cdc s6 liéu thu thap duge i cde khdo sat
thue dia s& duge déi chidu véi bang 3 va sau dé
cac muc gidi han hodc chi sé thich ng sé duge
gan cho timg chi tidu. Pai v6i chi tiéu ds sdi d4
dat mat, chi mot gidi han cao nhat tir 1 trong 3
loai 881 da 1& duge chon d& danh gi4 dat dai.

Sau khi phan cdp cde chi tidu vao trong cac
gi&i han va chi s6 nhén, cin of vao cdc tidu chudn
danh gia dd dugc trinh bay trong bang 4, thé
nhuémg sé& duge phan hang. Cong nhu khi hau,
mét cach tuy chon, ¢é hai cach dé phan hang
thd nhuéng. Cach thit nhit can el vao so lugng

The limitations, their respective indices and
critical values for each parameter are presented in
table 3. The highest limitation of acidity pebble is
L3 and the highest limitation of parameters of
humus, pH and exchangeable K 1s L. For rockiness
parameter, the limitation is up to Ly, Lg or Lg
depending to the materials of stone. The observed
data for all soil parameters will be referred to the
critical values in table 3, and then appropnate levels
or indices of limitation for each of all parameters
will be given. For rockiness parameter, only one
highest limitation of three different materials of
stone, i.e. grit, pebble or block stone, will be selected
for soil evaluation.

After grading parameters into limitations and
indices, based on the criteria presented in table
4, soil will be classified. As for climate
classification, alternatively, there are two ways
to classify soil. For the first way, the number of
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Béng 4 : Cac tiéu chuiin phan hang thd nhudng
Table 4: Criteria for soil classification

Cach phan hang Hang dat Tiéu chuin E
(Way of classification) (Soil class) (Criteria) |
5 {0-3)L1 ;
82 (1-2)L2 + (0-3)L1 or > 3L[ f
Sa (1-2)La+(0-2)Lp+(0-3)L; or (3-8)Ly |
P A I
Cdch 1 (stf dung s8 lugng cic gidi han) S1 = 1L4. or> :‘2L3Aor > 8Ly, o0 thé car |
. oL tao nang cip 1&n S; (all are able to |
Way 1 (using number of limitations) . . |
be improved to become S;) !
Ss = 1L, or > 2Ly or > 8Ly, khong thé
cai tac nang cap lén S5 (ol are not
able to be improved to become S;)
S, > 0,856
5, 0,541 - 0,856
Sy 0,159 ~ 0,540
Céch 2 (sit dung téng tich cc chi s5 nhan) S4 < 0:159 va c6 the ci tao nang cép
) o 1&n Sa(and this class is able to be
Way 2 (using product of indices) :
improved to become 83
S5 < 0,159 va khong thé cai tao néing
cdp 18n Sy (and this class is not able
to be improved to become Sy}

Bdng 5 : Cde tiéu chufin phan hang ving tring cao su
Table 5: Classification of land calss for rubber cultivation

Hang thé nhudng Hang khi hiiu (Climate class)

(Soil class) C, Cy Cy C,
Hang vung tréng (Land class)

S, Z 2o Za Zg

Sy Zy Zy Zy Zg

Sy Z3 Zy Zg Zg

S4 Zs Zg Zs Zg

Ss Zg Zg Zg Ze

Bdng 6 : Qui dit tréng cao su ¢ Déng Nam Bo

Table 6: Land for rubber cultivation in South-East Region

F A . !

Hang d&t Dién tich (Area) Hang khi hfu (Climate class) ji

(Soil class) Hecta % C Cs Cs c,

(Hectare) {Percentage) !

S 127.100 54 103.350 21.250 0 2.500

Se 235.200 10,0 213.750 21.450 0 0!

Sy 1.019.800 435 936.900 74.500 0 8.400 l
Sa 363.150 15,5 283.050 66.950 0 13.150

Ss 600.500 25,6 322.200 202,250 0 75.800
Téng (Total) 2.345.500 100,0 1.859.250 386.400 0 99.850
% (Percentage) 100,0 79,2 16,5 0 4,3

Pat thich hap (S; + Sz + S3) = 1.382.100 ha (58,9%).
Ving tréng thich hop (Z, + Zs + Z3 + Z4) = 1.371.700 ha (58,5%)
Suitable soil (8; + 8y + 83 = 1,382,100 ha (58,9%).
Suitable land (Z; + 2o + Zy + Z) = 1,371,700 ha (58,5%)
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Bdng 7 : Qui dit trong cao su ¢ TAy Nguyén

Table 7: Land for rubber cultivation in Central Highlands

r Hang dat Dién tich (Area) Hang khi hiu (Climate class)

(Soil class) Hecta % Cy C, C; C
(Hectare) (Percentage) ¢

Sy 278.800 50 0 241.500 0 37.500

Sy 137.400 24 0 102.500 ¢ 34.900

S, 801.600 14,3 0 583.300 0 - 218.300

S, 1.863.700 33,2 0 1.448.800 0 414 .900

______ 5 2.528.000 451 0 1.664.000 0 864.000

Téng (Total) 5.609.500 100,0 0 4.039.350 0 1.569.650

% (Percentage) 100,0 0 72,0 0 28,0

Bat thich hop (S, + 85 + S3) = 1,217,800 ha (21,7%)

Viing tréng thich hgp (Z; + Zy + Z5 + Z4) = 927,050 ha (16,5%)
Suitable soil (S;+ 85 + 8y} = 1,217,800 ha (21,7%)

Suitable land (Z; + Z, + Z3 + Z) = 927,050 ha (16.5%)

cdc mife gidi han va cach tha hai can cif vao céc
tong tich cla cdc chi 88 nhin, Nam hang thé
nhudng la rat thich hop (8;), thich hgp trung
binh (8g), kém thich hgp (Ss), khong thich hgp
hién tai (S4) va khéng thich hgp vinh vién (Ss}.

3. Phan hang vung tréng

Ti cac s8 lidu khdo sat duge, khi hau va thd
nhudng sé duge danh gid va phan hang, sau dé tir
cac hang nay, hang viing trong duge phén cin ci
viio mit bang hai chiéu cdc t8 hop hang khi héu
va thé nhudng nhu da duge trinh bay trong bang
5. Sau hang viing trong 1a rat thich hop (Z;), thich
hop trung binh (Zg), thich hop hoi kém (Z3), thich
hop kém (Zy), khong thich hop hién tai (Zs) va
khong thich hop vinh vidn (Zg).

4. Mét s8 két qua so bs ban ddu vé qui
dat tréng cao su ¢ Pong Nam Bd va Tay
Nguyén

Cén o viio hé thong phan leal dat tréng cao
su nhu da trinh bay & trén, cin ¢ vio cac ban db
khi tugng va thé nhuting ti 1¢ 1/250.000, tng qui
dat 6 thé sit dung cho phat trién trong cao su &
Dong Nam B va Tay Nguyén cho téi nam 1990
duge téng hop va trinh bay trong cdc bang 6 va 7.

Céc s& liéu nay c6 thé phuc vu cho viée qui
hoach mét ving tréng cao su téng thé & Dang
Nam B¢ va Tay Nguyén. P& qui hoach cho cac
ving trong nhod hon chiing han qui md edng ty,
néng trudng, cic khao sdt thich ddng can duge bd
sung thue hién.

imitations will be used, and for the second way,
the product of indices will be used. The 5 soil
classes are Highly suitable (S;), Moderately
suitable (Sg), Marginally suitable (Sg), Currently
not suitable {84) and Permanently not suitable
(Ss).

3. Classification of land class

From observed data, climate and soil classes
are classsified, then from these classes, land
class will be given through a two-way table of
combinations of climate and soil classes as
presented in table 5. The 6 land (zone) classes
are Highly suitable (Z;), Moderately suitable
(Zsg), Poorly suitable (Z3), Marginally suitable
(Z4), Currently not suitable (Z5) and
Permanently not suitable {Zg).

4. Primary results about rubber
cultivation land in South-East Region and
Central Highlands

Based on this land suitability classification
system, on the 1/250,000 maps of climate and
soil, total area for land use for rubber cultivation
in the South-East Region and Central Highlands
were summed up in 1990 as presented in tables
6and 7.

These data are serviceable for setting up a
general plan of using rubber cultivation land in
the whole erea of South-East Region and Central
Highlands. To design smaller rubber areas, such
as areas for companies, estates, appropriate
surveys are needed to carry out.
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BIEN THIEN HAM LUGNG DINH DUGNG LA cao su
THEO TUOI LA VA Ca% TRONG LA
VARIATION OF THE HEVEA LEAF NUTRIENT CONTENT
WITH LEAF AGE AND LEAF Ca

Dr. Nguyén Thi Hué
Téng Céng ty cao su Viet Nam (Vietnam General Rubber Cooporation)

1. TOM TAT

Khdo sdt 10 déng vé tinh cao su dang duoge
tréng vot ty 1é cao & Vigt Nam trén ddt xdm phi
sa cd Lai Khé cho thdy ham lugng cde chdt dinh
dudng trong ld bién dong theo tudi ld. Ham lugng
N, P, K vg Mg c6 khuynh huéng gidm ddn theo
tudi Id trong khi dd, ham lugng Ca lgi tdng ddn
theo tudi ld : ld cang gid, ham lugng Ca trong ld
cang cao. Két qud cho thdy, giza ham lugng N,
P, K va Mg c6 titong quan chdt vdi ham lugng
Ca do vdy ¢6 thé ding Ca lam yéu t6 chudn dé
hiéu chinh ham luong cde chét dink dudng khdc.
Hé s6 diéu chinh duge xde dinh lad + 0,0528 djv
chdt N; + 0,015 d/v chdt K va = 0,0195 d/v chét
Mg so vdi su tdng gidm = 0,1% tri s6 chudn Ca.
II. DAN NHAP

I.1. Téng quan nghién ciiu

Chan dodn 14 dé bén phan cho cao su duge bit
dau nghién cdu tit nAm 1941 do dng Chapman
thue hién, tif d6 d&én nay nhiéu céng trinh nghién
clu tai cde nude trén thé gigi da duge trién khai
trong dé ¢ thé ké cac cong trinh nhu :

- Cong trinh clia Shorrock (1960 - 1961) : két
luan dugc vi tri ldy mau 14 trén ciy dé phan tich.

- Cong trinh cda Pushparajah va ctv (1968 -
1973) : ham lugng dinh dudng trong 14 cd tucng
quan vdi ham lugng dinh dugng trong dat.

- Cong trinh cha Mohinder Singh (1977) : ngoai
viéc phan tich cdc da lugng can phan tich thém
ham lugng Mn va B trong 14.

- Cang trinh Wong Chaw Bin (1988) : xé4c dinh
trén sin xuft qui md 18y mau 1414 30 14 (cay) cho
méi dién tich 15 - 20 ha.

Tai Viaét Nam, cé cong trinh nghién ciiu cla
Beaufils {1952 - 1958), Poliliere va Van Brandt
{1968 - 1972) tuy nhién mdc d6 (ng dung trén san
xuat chua ddng ké.

Hién nay, véi phuong phép trong va cham séc
tién bé déng thoi vdi vide trong cde dong vé tinh
cao san nén vigée nghién ciu 48 xac dinh lai ham
lugng dinh dudng 14 cao su la can thiét cho viée

L ABSTRACT

Results of studies on 10 clones planted in the
large scale in Vietnam on the grey podzolic soil Lai
Khe showed that the Hevea leaf nutrient content
varied continuously with the leaf age. The NNPK
and Mg content had the tendency to decrease while
the Ca content increased with the leaf age.

There was the significant correlation between
the N.P.K Mg with the Ca leaf content so that the
value of 0,80% of Ca leaf content can be used as a
standard factor for correcting the content of others
leaf nutrients. The coeffictent of correction was
determined: = 0,0528 for N content; + 0,0151
for K content and x 0,0159 for Mg content when
the standard Ca leaf content varied + 0,1%.

II. INTRODUCTION

Leaf diagnosis for fertiliser application in
Hevea was studied in the first time by Chapman
in 1941, Up to date, many trials on the discrimi-
natory fertilizer have been carried out in almost
all the rubber research institute in the world,
some major results can be noticed such as:

- Shorrock (1960 - 1961): the position of leaf
on the tree for leaf sampling procedure was fixed.

- Pushpargjah and all. (1968 - 1973): there
was the relationship between the leaf content and
the soil nutrient content.

- Mohinder Singh (1977); besides the macro-
nutrient analysis, it was necessary to analyse the
Mn and B leaf content.

- Wong Chaw Bin (1988): The number of leaf
was taken on 30 trees for each leaf sample of a
plot 15 - 20 ha.

In Vietnam, the diagnosis fertiliser studies
were carried out in 1952 - 1956 by Beaufils and
1968 - 1972 by Poliniere and Van Brandt, some
results were published but its application on the
production were limited.

Today, with the advanced planting and
maintenance method in corporation with
planting of the high yielding clones, it is
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ing dung bén phan theo chdn nghiém dinh
duding trén san xudt.

2. Muc tiéu nghién cdu

- Khdo sdt sy bién thién ham lugng cic chit
dinh dudng N, P, K, Ca va Mg trong 14 cao su
theo tudi 14 tir giai doan 14 duge 3 théng tudi dén
9 thang tudi.

- Khao s4t sy tuong quan gitta ham lugng céde

chét dinh dudng N, P, K, Mg trong 14 theo ham .

lugng Ca trong la.
- Nghién cttu hé s& diéu chinh ham lugng céc
chdt dinh dudng theo ham lugng Ca trong 14,

IIl. PHUONG PHAP VA CONG TRINH
NGHIEN CUOU

1. Phudng phap

+ Lay mau l4 -

- 86 mAu 14 : mbi 16 14y 4 mau 14, mbi mau 30
cdy, mdi cay 3 14 kép, 14 phai nguyén ven, khong
bi bénh hodc ¢6 triéu ching thidu dinh dudng.

- Cay KTCB : lay 14 tdng 2 khi tdng 1 d4 6n
dinh, 14 phoi ngoai néng.

- Cay kinh doanh : chon 14 trong béng rdm,
canh thip nhit.

“Thei gian ldy maula : 7 - 10 gis sang.

+ LAy mau d4t : trén 16 14y miu 14, tién hanh
14y mAu dit, méi mau 18y & 5 diém & tang sdu 0
- 30 cm.

+ Phan tich : tai phong thi nghiém dat phan,
Vién Nghién ciu Cao su VN theo cdc phuong
phép sau :

- Xac dinh N : phuong phap Kjeldahl.

- Xac dinh P : phuong phap so mau.

- Xdc dinh K, Ca, Mg : phuong phép hip thy
nguyin t.

2. B6 tri c6ng trinh

+ Pat xam Lai Khé (phu sa ¢d).

+ Gibng cay : 10 dong vé tinh (dvt) la GT 1,
PB 235, RRIM 600, VM 515, PB 310, VM 507,
VM 517, RRIC 110, RRIC 121 va PR 255.

+ Tudi cay : trong ndm 1985.

+ Tudila: 7 cdp tudi (3.4,5,6,7,8,9 théng tudi).

IV. KET QUA VA THAO LUAN

1. Bién déng ctia ham lugng cac chat
dinh dudng theo tudi la

Bién déng cia ham lugng cdc chat dinh dugng
trong 14 trong khoéng that gian tir 4 dén 8 thdng
tudi 14 én dinh va tuan theo quy luat chung nhit
cila timg chdt dinh dudng.

necessary to have the study for re-examine the
nutrient leaf content before implementing the
diagnosis fertiliser on the large scale.

This study was carried out with the aims at

- Studies on the variation of the leaf nutrient
content of N, P, K, Ca and Mg with the leaf age
from 3 to 9 month old,

- Studies on the correlation between the
N,P K Mg leaf content with the Ca leaf content,

- Studies on the correction coefficients of the
leaf nutrient content N, P, K and Mg based on

-the changes of Ca leaf content.

1. MATERIALS AND METHOD
1. Method

+ Leaf sampling:

- Number of leaf : 4 leaf samples for each
clone, 30 trees/sample, 3 leaves/tree. Selected
leaf in full size, no symptom of disease and
nutritional deficiencies.

- Mature plant: the shade and low branch
leaves are selected,

- Mature plant: the share and low branch
leaves are selected,

- Sampling time: 7 - 10 am,

+ Soil sampling: the soil sample was taken
in 5 positions at the deep soil of 0 - 30 ¢em in the
same plot of leaf sampling,

+ Analysis: the analysis was carried out at
the soil laboratory of the Rubber research
Institute applying the method:

-For determining N: Kjeldahl method

-P: photometric method,

-K:, Ca, Mg: absorption atomic method,

2. Materials

- Soil: grey podzolic at Lai Khe, :

- Clones: 10 clones like GT 1, PB 235, RRIM
600, VM 515, PB 310, VM 507. VM 517. RRIM
110, RRIC 121 and PR 255 planting in the same
plot (plot 4 CT Lai Khe),

- Age of tree: 8 years old (planting in 1985)

- Age of leaf: 7 levels (3, 4, 5, 6, 7, 8, 9 months
old).

IV. RESULTS AND DISCUSSIONS

1. Variation of the leaf nuirient content
with the leaf age

Variation of the leaf nutrient content in the
period from the 4 to 8 months old was stable
and changed in the same pattern of each
nutrient.

The N,PK and Mg content decreased with
the leaf age. The N content decreases markedly:

K ¥ nigm 100 nam cay Cao su di nhap vao Viét Nam
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Ham lugng N, P, K va Mg trong 14 bién thién
nghich vdi tudi 14 . Ham lugng N sut gidm nhidu
nhét theo tudi 14 : ti 4 - 8 thdng tudi, ham luong
N cda 10 ddng vo tinh khae sdt da sut gidm binh
quan 1a -0,34% trong dé mifc sut gidm cao nhat la
-0,45% (PB 235) va thip nhat 14 -0,09% (VM 517).
Mie 49 sut gidm ham lugng P, K va Mg tuong
ddi thap : chi tir -0,01 dén -0,05% trong d6 miic
sut gidam binh quan la -0,02% d/v ham lugng P;
-0,03% d/v ham lugng Mg va -0,04% d/v ham
lugng K.

Trong khi d6, ham lugng Ca trong 14 bién
thién thugn véi tudi 14 : 14 cang gia ham lugng
Ca trong 14 cang cao. Tir 4 d&n 8 thdng tudi,
ham lugng Ca trong 14 cta 10 dong vo tinh khao
sdt dd gia ting binh quin 13 +0,20% trong do
mifc gia tdng cao nhat 14 0,32% (PB 235} va thip
nhat Ja +0.07% (PR 255).

Bang 1 cho thiy mit dp tuong quan chat git
ham lugng N, P va Ca trong 14 véi tudi 14 trong khi
d6 ham lugng K va Mg it tuong quan véi tudi la.

Xét ve hé s tuong quan giita ham lugng N% trong
14 v6i tuéi 14 (xem hinh 1) cho thay : trong 10 dong vb
tinh {dvt} khao 84t ¢t 8/10 dvt cb tuong quan nghich
véi tudi 14 vél hé so tuong quan bién thign tir -0,471
x4 (PR 235) dén 0,787 **+ (VM 515),

Pai véi ham luong P% trong 14 : tat ca 10 dvt
khao sat déu cd tuong quan nghich véi tudi 14 vai
hé s& tuong quan bién thién tir -0,343 *** (GT 1)
den -0,604 *** (RRIM 600).

Péi véi ham luong K% trong 14 : ¢6 3/10 dvt c6
tuong quan nghich véi tudi 14 v6i hé sd tuong
quan bién thién tir -0,296 ** (RRIM 600) dén
-0.399 *+* (GT 1).

bé&i vai ham luong Ca% trong 14 (xem hinh 2)

the N content on 10 clones surveyed had an
average fall of -0,34% in which the maximum
value was -0,45% (PB 235) and the minimum
- 0,09% (VM 517). The fall in P,K and Mg content
was more gradually than N content: the average
fall for 10 clones was -0,02% for P, -0,03% for
Mg and -0,04% for K content.

The Ca leaf content had a positive correlation
with the leaf age: the Ca leaf content in the old
leaf was higher than in the young one. From 4
to 8 month old, the Ca leaf average content on
10 clones surveyed increased + 0,20% in which -
the high level was + 0,32% (PB 235) and the
low level was + 0,07% (PR 255).

Table 1 showed that the significant cerrelation
between the N,P,K, Ca and Mg content with the
leaf age was observed, but the level of correlation
varied with _flaach nutrient like:

For leaf N%: studying the correlation between
the N leaf content with the leaf age (figure 1) on
10 clones, 8/10 clones showed the negative
correlation with the correlation coefficient varied
from - 0,471 *** (PB 235) to - 0,787 *** (VM 515),

For leaf P%: all the 10 clones studies showed
the negative correlation with the correlation
coefficient varied from -0,343 *** (GT 1) to
-0,604 *** (RRIM 600).

For leaf K%: only 3/10 clones studies showed
the negative correlation with the correlation
coefficient varied from -0,296* (RRIM 600) to
-(,399 *** (GT 1),

For leaf Ca%: 9/10 clones studied showed
the positive correlation with the correlation
coefficient varied from + 0,379 ** {RRIC 110) to
+ 0,762 = (GT 1).

Bdng 1 : Hé s6 tudng quan gitta hAm lugng dinh dudng véi tudi 14
Table 1: Correlation coefficient between the leaf nutrient with the leaf age

Giong N% P% K% Ca% Mg%

Clone
GT1 -(,7177 Frk -0,343 ** 0,309 #** + 0,762 *#+* -0,063 NS
PB 2356 0,471 ¥+* -0,418 ** -0,102 NS +0,381 ** -0,350 **
RRIM 600 -0,648 *** -0,604 ** -0,296 * +0,598 #** -0,062 NS
PB 310 -0,579 *+* -0,422 #** -0,009 NS +0,379 ** -0,534 ¥+
VM 515 -0,787+# -0,445%%* -0,065 NS +0,425** -0,007 NS
RRIC 110 -0,631*** -0,430%** -0,350%* +0,350** -0,158 NS
RRIC 121 -0,602%** -0,591%** -0,242 NS +0,4 824 -0,153 NS
VM 507 -0,079 NS -0,526%** -0,168 NS +0,483%+* -0,268 NS
VM 517 -0,279 NS -0,564%+* -0,284 NS +0,245 NS -0,372%*
PR 255 -0,563 %+ -0, 572%** -0,176 NS +0,662%+* -0,341%*
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Bing 2 : H sd tudng quan ghta ham hiong N, P, K va Mg véi Ca% trong la
Table 2: Correlation coefficient between NP K and Mg with Ca leaf content

%;z:f N% | P% K% Mg% \

GT 1 20,500%** 0222 NS | -0079NS | +0261 NS
PB 235 -0,582 %+ -0,290* -0,693%x% | 40,781%%x

| RRIM 600 -0,274% 0,258 NS | -0265NS | +0,381%

| PB 310 0,.274% -0,279% 0,432+ +0,645++

| VM 515 -0,402%* -0 4115 0,408%+ +0,287*
RRIC 110 -0,386%* -0,514%%x 0599% | 4052w
RRIC 121° -0,423% -0,366%+ 0ABTH | 40,443%%
VM 507 0253NS | -0,132NS | -0,332% +0,714%%*
VM 517 -0,589+ %+ 0205 NS | -0.656%* | 4+0.861%%
PR 255 0074 NS | -043NS | -0344% +0,076 NS

2 ¢0 9/10 dvt c6 tuong quan thuin vé6i tudi 14 v6i hé
56 tuong quan bién thién tir +0,379 ** (RRIC 110)
den +0,762 *** (GT 1).

Bi v6 ham lugng Mg% trong 14 : ¢6 4/10 dvt od
tuong quan nghich vai tudi 14 véi he s6 tuomg quan
bién thién tir 0,341 ** (PR 255) dén -0,534 ***
(PB 310).

2. Bién dong cia ham lugng cdc chat
dinh duéng theo ham lugng Ca% trong l4

Xét cdc dudng hoi quy vé ham lugng dinh
duiing cta tiing chat N, P, K va Mg so vi ham
lugng dinh dudng Ca trong la, ta c6 :

2.a. Chdt N : Ham lugng N% trong l4 tuong
quan nghich véi ham lugng Ca trong 4.

Xét vé hé s§ tuong quan gitta ham luong N%
trong la v6i ham lugng Ca trong la cho thdy :
trong 10 dvt khéo sat 8/10 dvt cb6 tuong quan
nghich vdi hé s6 tuong quan bién thién tir -0,274 *
(RRIM 600 va PB 310) dén -0,688 *** (VM 517).

2.b. Chdt P : Ham lugng P% trong 14 tuong
quan nghich vt ham lugng Ca% trong 4.

Xeét vé he sb tuong quan gifta him hivng P% trong
1z véi him luong Ca% trong 1a cho thay : 6 5/10 dwt
¢6 tong quan nghich véi hé s6 tuong quan bién thign
tir-0.280 * (PB 235) d&n -0,604 *** (RRIC 110).

2.b. Chét K (xem hinh 3} : Ham lugng K%
trong la tuong quan nghich véi ham lugng Ca%
trong la.

Xét vé hé s6 tuong quan gitta ham luong K% trong
14 v6i ham lugng Ca% trong 1a cho théy : 6 810 dvt
¢6 tuong quan nghich véi hé s6 tuong quan bién thien
tir-0,332 * (VM 507} dén -0,693 *** (PB 235).

2.b. Chdt Mg (xem hinh 4) : Ham lugng Mg%
trong 14 tuong quan thuin véi ham lugng Ca%
trong la.

For leaf Mg %: only 4/10 cilones studied
showed the negative correlation with the
correlation coefficient varied from - (0,341 *=
(PR 255) to - 0,534 *** (PB 310.

2. Variation of the leaf nutrient content
with the leaf Ca content

Studying the regression line of each leafl
nutrient content N,P,K and Mg with the Ca leaf
content {table 2):

N content: the negative correlation between
the N leaf content with the Ca leaf content was
observed.

Studying the correlation between the N leaf
content with the Ca leaf content on 10 clones,
8/10 clones showed the negative correlation with
the correlation coefficient varied from - 0,274 *
(PB 310, RRIM 600) to - 0,589 *** (VM 517),

P content. 8/10 clones showed the negative
correlation with the correlation coefficient varied

K content (figure 3): 8/10 clones showed the e
negative correlation with the correlation
coefficient varied from - 0,332 * (VM 507) to
-0,693 *=* (PB 235).

Mg content (figure 4): 8/10 clones showed the
positive correlation which the correlation
coeffictent varied from + 0,287 * (VM 515) to

3. Correction coefficient based on the
leaf Ca content

At the maximum expanded leaf age (5 month
old), the value of leaf Ca content of each clones
was noticed such as:

The average Ca content of 10 clones surveyed
on the grey podzolic soil at Lai Khe was 0,81%,

Ky niém 100 ndm cdy Cao su dinhap vac Viét Nam
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Xét vé hé s6 tuong quan gitta ham luong Mg%
trong ld vdi ham lugng Ca% trong 14 : ¢6 8/10
dvt ¢6 tuong quan thuan vdi hé sd tuong quan
bién thién tir +0,287 * (VM 515) dén +0,781 #4*
(PB 235).

Nhu vay, can cit vao cdc mic dé tuong quan
gitta ham lugng cac chat dinh duding véi ham luong
Ca trong 14, ¢ thé diing ham lugng Ca trong l4
lam yéu t§ chudn dé diéu chinh ham luong cac
chdt N, P, K va Mg trong 14 khi cdn thiét.

3. Hé s6 diédu chinh theo ham Iugng Ca%
trong la

O dé tudi 14 cao su trudng thanh téi da (5 thang
tudi) ham lugng Ca% trong 14 cta tilng dong vo
tinh cao su cé trj s6 nhu sau :

Gidng Ca
GT1 0,79%
PB 235 1,21 ND
RRIM 600 0,85
PB 310 0,80
VM 515 0,76
RRIC 110 0,86
RRIC 121 0,75
VM 517 0,95
VM 507 0,78
PR 255 0,77
Trung binh 0,81

Nhu vay, tri s6 trung binh clia ham lugng
Ca% trén dat xdm 1a 0,81% 1a phu hop v6i mie
do Ca% trong 4 chudn di duge cong nhan cia
nhiéu nha nghién cu trén thé gidi nén tri s
Ca = 0,80% duge chen d€ 1am mdc Ca chudn
trén dat xam cla cong trinh nghién ciu nay.

DE tim hiéu s& diéu chinh, ta xét he s§ géc dutmg
hoi quy clm titng chit dinh dudng theo him liomg
Ca% trong la. Trubng hgp chat N, trong s6 10 dvt
khdo st c6 7 dvt tuong déng la GT 1, PB 235,
RRIM 600, VM 515, RRIC 110, RRIC 121 va VM 517
vdi hé s6 géc cla duong héi quy chung la :
x = -0,5287.

Tuong tu ta eé :

d/v P, hé s6 géc x = -0,0475

dv K, hé s6 goc x = -0,1509

d/v Mg, hé s8 géc x = +0,1950

Qua k&t qua trén, ta c6 hé s8 didu chinh cla
ham lugng N, P, K va Mg theo mdi don vi 0,1%
Ca nhu sau :

d/v N, hé sd diéu chinh la + 0,0528

d/v P, h¢ s diéu chinh qui nhé nén khong

this concentration was similar with the standard
value Ca leaf content in the grey soil of others
countries, so that the value 0,80% of Ca leaf
content can be used as a standard Ca content of
the soil in this study.

Clones Ca (%)
GT1 0,79
PB 235 1,21 ND
RRIM 600 0,85
PB 310 0.80
VM 515 0,76
RRIC 110 0,86
RRIC 121 0,75
VM 517 0,95
VM 507 0,78
PR 255 0,77
Mean 0,81

For finding the correction coefficient. the study
on the slope of the regression line of the similar
clones for N,P K and Mg with the Ca leaf content
was carried out. In the case of N content, in the
10 clones surveyed there were 7 similar clones
such as GT 1, PB 235, RRIM 600, VM 515,
RRIC 110, RRIC 121 and VM 517 with the slope
of the common regression line : x = - 0,5287.

For the P content, the slope of the common
regression line was - 0,0475,

For the K content, the slope of the common
regression line was - 00,1509

For the Mg content, the slope of the common
regression line was - 00,1950

With the above results, the correction
coefficient of the N,P,K and Mg leaf content based
on the changes of + 0,1% Ca leaf content was
determined:

For the N leaf content, the correction
coefficient was fixed: +0,0528,

For the P leaf content, the correction
coefficient was fixed: + 0,0047 (the value was too
low, so it was not necessary to have the correction)

For the K leaf content, the correction
coefficient was fixed: + 0,0151,

For the Mg leaf content, the correction
coefficient was fixed: + 0,0195
V. CONCLUSION

The leaf nutrient content varied with the leaf
age, in which the N,PK and Mg content had
the negative correlation while Ca leaf content
had the positive correlation with the leaf age.
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d/v K, hé s8 didu chinh 13 =0,0151
d/v Mg, hé s& didu chinh ia =(,0195

V.KET LUAN

Ham lugng cde chat dinh dudng trong 14 bién
thién theo tudi 14, trong d6 ham lugng N, P, K
va Mg bién thién nghich chi ¢6 ham lugng Ca
bién thién thuan theo tudi 14 : 14 cang gia ham
lugng Ca cang cao.

Ham lugng cae chat dinh dugng N, P, K va Mg
trong 14 cé tuong quan cé ¥ nghia véi ham lugng
Ca trong 14 nén c6 thé chon Ca lam y&u t& chudn
dé diéu chinh.

Dé nghi : Tiép tuc tridn khaj viée khio sst
ham lugng dinh dudng trén nhidy vung dit tréng
cao su khac.

LOICAM ON

Ching t6i xin chdn thanh cdm on Ban Gidm
Bac Vién Nghien citu Cao su dg tao diéu kién va
B mén Néng Héa Thé Nhudng da giip chiing
t6i hodn thanh céng trink nghién ciu,
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The leaf N,P,K and Mg content had the
significant correlation with the Ca leaf content
so that the Ca leaf content was used as a standard
nutrient for correcting others nutrients,

Suggestion: further studies on the leaf
nutrient content in others categories of soils are
proposed.
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HIEU QUA cUA PHAN PHAN GIAI CHAM TREN SINH TRUGNG
CUA CAO SU THUC SINH
EFFICACY OF SLOW-RELEASE FERTILISER ON PERFORMANCE
OF SEEDLING OF HEVEA BRASILIENSIS

IMSe. Téng Viét Thinh va Gido su Tién si Sharifuddin Hj.Abd.Hamid?
Wi¢én nghién ety Cao su Viét Nam, Pai hoe Putra Malaysia®
(\Rubber Research Institute of Vietnam, University Putra Malaysia?)

L. TOM TAT

Nghién cuu déng vi PN nay duoc tién hank
dé nghién ciiu dnh hudng ciia mét sé phan phan
gidi chdm trén sinh trudng phdt trién cia cao
su thuc sinh va higu qud cia ching trén hdp
thu dam cia cao su thuc sinh. Nam logi phén
bon da duge st dung bao gém bdn logi phén
phdn gidi chdm, dé Ia Agroblen, Best Tab, Kokei
Nugget va Nurseryace, va mot logi phdn héa
hoc théng dung la Nitrophoska Yellow.

Su ddnh gid két qud cda thi nghiém vao 180
ngay sau trong da ching té rdng, Best Tab la loai
phan phén gidi chdm t6t nhdt. Best Tab dé tao ru
sinh trudng dudng kinh, chiéu cao va trong lugng
khé, téng s6 hdp thu N, P, K, Mg, ndng sudt N
phén bon va higu qud stz dung phan bén cao. Trong
khi d6, Nitrophoska Yellow di tao ra ndng suét N
phén bén, hidu qud st dung phdn bén va téng s6
hdp thu cdc chdt dinh dudng thdp nhdlt.

IL GIGI THIEU

Phan b6n phéan gidi chdm (SRF, Slow-Release
Fertiliser} 14 mot hén hgp phan héa hoe dac biét
ma phén gidi cdc dudng chit cha ching tif tir va
an toan déi véi cay trong. Cho d&n nay, chi c6 vai
nude san xudt duge loai phan nay, dé 1&4 Nhit
Ban, Hoa K¥, Hoa Lan va Thuy Si. Déi v6i SRF,
néi chung, lusng dudng chat phin bén cdn cho
cay trong duge bén duy nhat mét l4n, va sau dé
SRF ¢6 thé duy tri cac duéing chat va cée chife
ning trong dat tir vai thdng dén cho vai nam thy
thude vio quy trinh sin xudt cla cac nhi sén xuat.
Céc béo cdo da néu ra ring, cdc SRF tao ra true
di t6i thiéu, khong gay hién tugng “chdy phan”,
cung cdp théa dang dudng chit va tao ra hidu
suit cao trén sinh trudng clia cao sul2.Do cdc
dic diém tién b nay ma ngudi ta mong dgi SRF
s& trd thanh mot thé hé phan mdi day trién
vong cho nhidu loai cay tréng34,

Trong vuin trdng cao su ngutsi ta da biét chie
rang chat lugng cla cao su thyc sinh trong vudn

L. ABSTRACT

This 15N isotope study was set up to study
the effect of slow-release fertilisers on the
performance of rubber seedling and their
effectiveness on the nutrient uptake of rubber
seedling. Five evaluated fertiliser s were four slow-
release fertilisers, viz. Agroblen, Best Tab, Kokei
Nurseryace, and one conventional chemtcal
fertiliser, viz. Nitrophoska Yellow.

The evaluation of experimental results at 180
days after planting showed that, Best Tab is the
best slow-release fertiliser. Best Tab gave the
highest values of diameter, height, dry weight, total
uptake of N,P,K and Mg, fertiliser nitrogen yield,
and fertiliser utilisation efficiency. Meanwhile,
Nitrophoska Yellow gave the lowest values of
fertiliser nitrogen yield, and fertiliser utilisation
efficiency as well as total nutrient uptake.

IEL. INTRODUCTION

Slow-release fertiliser (SRF) is a special
chemical compound fertiliser that releases its
nutrients slowly and safely for plant. So far, only
some countries have manufactured this kind of
fertiliser, such as, Japan, the United States,
Netherlands and Switzerland. In SRF
application, generally, the amount of fertiliser
nutrient required for plant is bulk-applied to
soil at only one application, and then SRFs can
maintain their nutrients and functions in soil
from a few months up to a few years depending
on the manufacturing process of manufacturers.
It was reported that, SRFs gave minimum
nutrient leaching, no fertiliser buur, satisfactery
nutrient supply and high performance on
growth of plant!:2, Because of these advantages,
SRFs have been hoped to become a promising
new generation of fertiliser for various crops®+.

In rubber cultivation it is well known that
the quality of seedlings or stocks in the nursery
will determine the crop performance in the field,
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uong d6ng gép vao chit lugng ciy con sé trong ra
16, va réing phan bén 1a mdt trong nhimg bién
phép hiéu qui nhat d€ ting cudng sinh trudng
cua cao su. Hién nay, phan héa hoe dang duoe
st dung trong vudn uong ma thudng dé ddn dén
chdy ré, truc di phan bén nhanh, ciing nhu dbi
héi nhiéu lao dong cho viéc bén rii ra nhiéu dot.

Cac loai phén bdén phan giai chdm dang duge
mong doi trén khuyét di€m trén cia phan bén
héa hoe théng thuimg. Trong nhimg nam gan day,
nhiéu loai phén SRF da xudt hién trén thi truong
vd mbi loai duge khuyén cdo cho mét so ciy
tréng nao d6. Tuy nhién, hidu qua thuc sy cla
SRF trén cao su chua duge ching minh théa
ddng. Ngiy nay, trén qui md todn cdu, chi ¢6
mét vai nghién ety SRF trén cao su, va chua hé
¢6 khéo sdt ndo sd dung chat ddng vi d€ nghién
citu sy hdp thu dinh dudng va hiéu qud st dung
phan bén5878, Do ciac dic diém niy va dya
vao mot s6 phidn SRYF c6 sdn trén thi truong
danh cho cay con vuin uwong, nghién citu déng
vi 15N nay d4 duge bd tri nhim :

* Panh gid hidu qua ciua SRF lén sinh trudng
cha cao su thuc sinh,

* Khao sat tdng hap thu cdc dudng chit cia
cao su thue sinh, va

* X4c dinh hiéu qua st dung SRF clia cao su
thue sinh.

1. VAT LIEU VA PHUGNG PHAP

Cac loai da duge s dung trong nghién cifu nay
bén loai phan SRF, cu thé 1a Agroblen, Best Tab,
Koket Nugget va Nurseryace va mét loai phan
héa hoc théng dung 1a Nitrophoska Yellow. Bac
diém cdc loai phan duge trinh bay trong bang 1.

Cin ¢ vao téng dam cda 1 vién Best Tab,
tire 13 2100 mg, 1iéu lugng cla cde phan khac da
duge cdn 461 va hion cho thi nghiém nhu da duge
trinh bay trong bang 2.

Nghién ciu ddng vi trén cao su thue sinh duge
bo tri qua 1 thi nghiém 6 nghiém thitc dé ing
dung k¥ thuat ddng vi pha lodng, 2g ammonium
sulphate 15N ddnh ddu ndng 4o 10% 1N da
duge bén cho timg nghiém thic®. Chi tiét cde
nghiém thie nhu sau :

. NT1 : Agroblen + (NH)3S0, 15N dénh déu -

. NT2 : Best Tab + (NH;)2804 15N ddnh ddu

. NT3 : Kokei Nugget + (NH4)2804 1N danh
ddu.

. NT4 : Nurseryace + (NH4)9804 15N d4nh
ddu

and that , fertiliser application is one of the
most effective methods to enhance growth of
rubber seedling. Currently, chemical fertiliser
are used in rubber nurseries which may resuit
in fertiliser burn of roots, rapid nutrient teaching
in soil, as well as higher labour demand for split
applications.

Slow-release fertilisers are greatly expected
to overcome the problems imposed by
conventional fertilisers. In recent years. many
different kinds of SRF have been made available
in the market, and each of them was recom-
mended for certain crops. Nevertheless, actual
efficiency of SRFs on growth of rubber trees has
not been shown satisfactorily. On a global scale,
to date, only a few. SRF studies were done on
rubber trees, and there was absolutely no SRF
investigation, which employed isotope technigue
to study nutrient uptake and fertiliser
efficiency®678, Due to these and on the basis of
some SRFs available for nursery plants, this 1®N
isotope study was conducted to :

- evaluate the influence of SRFs on the
growth of rubber seedlings,

- investigate the total nutrient uptake of rubber

- seedling, and

- determine the utilisation efficiency of SRFs
by rubber seedlings.

III. MATERIALS AND METHODS

Fertilisers used in this study comprised four
SRFs, viz. Agroblen, Best Tab, Kokei Nugget and
Nurseryace , and one conventional chemical ferti-
liser, viz. Nitrophoska Yellow. The specifications
of fertihiser are presented in table 1.

Based on the total nitrogen of one pellet of
Best Tab, i.e. 2,100 mg, the doses of other ferti-
lisers were balanced and applied in the exper-
iment as presented in table 2.

The isotope study on rubber seedling was
conducted with an experiment of 6 fertiliser
treatments. To apply 15N isotope dilution
technique, 2 g of 15N labelled ammonium
sulphate of 10% 15N abundance were added to
each of all treatments?. Details of thé%reatments
are as follows:

* T1: Agroblen + 15N labelled (NH4)980;.

* T2: Best Tab + 15N labelled (NH4)950,.

*T3: Kokei Nugget + 15N labelled (NHylg 504.

* T4: Nurseryace + 15N labelied (NH 4)580;.

* T5: Nitrophoska Yellow + 18N labelled
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. NT5 : Nitrophoka Yellow + (NHy)2S04 15N
dénh dau

. NTé6 :
danh d4u

Thi nghiém duge bd tri theo kiéu khéi dd ngiu
nhién véi 4 14n nhéc va 24 6 co sd. Mdi 6 co s
gébm 3 chau nhua ¢6 dudng kinh miéng 27 cm,
dudng kinh day 21 cm va cao 27 cm. Mbi chau
nhua chifa 9 kg dat va duge trong mot cdy cao su
thue sinh tir hat RRIM 623 ba ngay sau ndy mam.,
Cao su duge trong kéo dai dén 6 thang tudi theo
nhu thai gian théng thuimg trong vim wong. Péng
vi 15N duge tron ki vao chiu dit mét tudn trude
khi tréng cao su. Tat cd phan bén déu duge bén
hét mot 14n ngay sau khi tréng cao su. Nudec
khi ion duge ding dé tudi va lugng tudi duge
khéng ché chat ché dé khong gay thdm lau &
ddy.

Cao su duge thu hoach vio 60, 120 va 180 ngay
tudi dé 14y trong lugng kho, phéan tich 15N va cée
phan tich thanh phdn dugng chit. Cin o vao
phan tich 15N va cdc phén tich duemg chatll, cde
cdng thic dusi day da duge 4p dung dé tinh Dam
dan xu4t tif phan bon (Ndff), Nang suit dam phan
bén (FNY) va Higu qua s dung phan bén (FUE):

A —fer x Ndfl
426.22
A - fer la N “dé tiéu” trong phén

Khéng bén phan + (NH,)980, 15N

* Ndff (%) = x 100

Trong dé :
bon;

Ndfl 1a N din xudt tif dam d4nh ddu bang
déng vi

426.22 12 luong (mg) N tit ammonium sulphate
danh dau

* FNY (mg) = PNY x Ndff

Trong 46 : PNY nang sudt N cla cay trong
duge tinh bing cdch nhan trong lugng khé véi
ham lugng dam. -

FNY 100
N dabén tir phan

+ FUE(%) =

IV. KET QUA VA THAO LUAN

Dé danh gia tryc tiép hiéu qua cta SRF trén
sinh trudng cia cao su thue sinh, cdc chi tidu dutmg
kinh, chiéu cao va trong luong kho da duge quan
tréc (cdc bang 3, 4 va 5). Ngoai ra tdng hdp thu N,
P, K va Mg cing duge khdo sat (bang 6). Nhim
nghién ctu bai ban sy hip thu N tit SRF cla cao
su thyc sinh, cdc két qua tif nghién cdu déng
I5N da duge thu thap (bing 7). Cudi cing dé

(NH4)950y4.

* T6: No fertiliser + 13N labelled (NH4)2S04.

The experiment was arranged in randomised
complete block design with 4 replications and 24
experimental units. Each unit consisted of 3
plastic containers measuring 27 cm in top
diameter, 21 cm in bottcm diameter and 27 cm
in height. In each container, 9 kilograms of
Bungor series soil were filled and one rubber
seedling of RRIM 623 clone and 3 days after
germination, was planted. Rubber seedlings
were allowed to grow for six months in accordance
with the normal practice in rubber nurseries. The
15N isotope as labelled ammonium sulphate was
mixed well into the soil one week before planting.
The whole dose of each fertiliser was applied only
one time just after planting rubber seedlings.
Deionised water was used to water rubber
seedling and amount of water was carefully
controlled so that no leaching could come out at
the bottom of container.

Rubber seedlings were harvested at 60, 120
and 180 days after planting for analyses of dry
weight, 15N and other chemical determinations.
Based on the results of 15N and other analyses!?,
the following formulae were applied to calculate
Nitrogen derived from fertiliser (Ndff),
Fertiliser Nitrogen Yeild (FNY) and Fertiliser
Utilisation Efficiency (FUE):

A —fer x Ndfl
426.22

Where: A-fer is available N from fertiliser;

Ndfl is N derived from labelled nitrogen.

426,22 is weight {mg) of N as labelled
ammonium sulphate

* FNY (mg) = PNY x Ndff

Where: PNY is Plant Nitrogen Yeild that
was calculated in the normal way by multiplying
the dry weight of the biomass by nitrogen
content of biomass.

+ NAff(%) = x 100

» FUE(%) = - FNY_ - % 100
applied fertiliserN

" IV. RESULTS AND DISCUSSIONS

For directly evaluating the efficiency of SRfs
on the growth of rubber seedling, parameters of
diameter, height and dry weight were measured
(tables 3, 4 and 5). Beside these parameters, total
uptake of N, P, K and Mg was also investigated
{table 6). In an effort to thoroughly study the N
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dinh tinh mdi quan hé gifta hdp thu dinh dudng
va cde chi tidu sinh trudng, cdc hé sé tuong quan
glita ching da duvgce tinh todn (bdng 8). Trong
tdt cd cdc bang, ky hiéu ghi tit cia Agroblen,
Best Tab, Kokei Nugget, Nurseryace,
Nitrophoska Yellow va d6i ching khéng bén
phan 1a AB, BT, KN, NA, NY va CON.

1. Sinh trudng cua cao su thuc sinh

a. Duong kinh

K&t qua tif bdng 3 cho thdy riang, ngoai trir vao
30 va 90 ngay tudi, khong cé su khac biét ¢6 ¥
nghia théng ké gitta cdce nghidm thifc & tdt ca cdc
dot quan tric khéac. Tuy nhién, trong sudt thoi
gian thi nghiém, dudng kinh cla nghiém thic KN
1a thap nhat, va tir 90 ngay trd di BT ludn tao ra
dudng kinh ldén hon cac nghiém thic khac.

b. Chiéu cao

Nhy trinh bay trong bang 4, ngoai trir vao
120 va 180 ngay sau trong, 4nh huéng cia phan
bén 1én sinh trudng chiéu cao la ¢6 ¥ nghia thing
ké & tat ca cac dgt quan trdc. NHin chung, trudc
120 ngay sau trong NA di tao ra chiéu cao tat
hon KN va NY, va ddi lge chifu cao tir BT tét
hon KN, trong khi d6 sinh trudng chiéu cao kém
nhat van la tu KN. Cé 18 ding rhng, vao thai ky
khi ma nhu cau dinh duéing cla cao su thye sinh
la khong cao, thi lugng bén cao K cia Koket
Nugget (béng 2) da tao ra sy e ché& sinh trudng
cho cao su thuc sinh. Tl 120 ngay trd di, Bt da
b4t dau boc 16 &nh hudng tich cuc 1én sinh trudng
chiéu cac hon céc loai phan SRF khéc.

c. Trong lugng khé

Cac k&t qua tit bang 5 cho thay ring, vio 60 va
120 ngay sau trong, khéng cé khéc biét ¢6 ¥ nghia
thong ké gitta cdc nghiém thie. Tuy nhién, vao
180 ngay sau trong, cdc k&t qua dang khich 1& da
thu thap duge qua chi tiéu trong lugng kho. Ngoai
trir do1 véi NA, trong lugng khé tif BT 14 cao hon
¢6 ¥ nghia so vi cde nghiém thic khéc. P&t véi
NA, BT tao ra trong lugng khd cac hon nhung
khéng cd ¥ nghia so véi NA.

Qua cac két qua da thu duge & trén vé trong
lugng kho, va trong méi tuong quan véi sinh trudng
duttng kinh va chiéu cao, ¢6 thé phat biéu ring
trong sd cdc phan bén da thit nghiém thi higu qua
uu viét hon clia BT da thé hién théng qua dudng
kinh cay & giai doan tir 90 ngay tudi trd di, thong
qua chiéu cao cay & giai doan 150 ngdy tudi, va
cudi cung hiéu qua tét vé dudng kinh va chiéu cao
di din d&n mdt sinh trudng sinh khai tét nhat
vao 180 ngay tudi.

uptake by rubber seedlings from SRFs, results
from the 5N isotope study were collected (table
7). Finally, to characterise the relationship
between nutrient uptake and growth parameters,
correlation coefficients between then were done
(table 8). In all the tables, the abbreviations of
Agroblen, Best Tab, Kokei Nugget, Nurseryace,
Nitrophoska Yellow and non-fertilised control are
AN, BT, KN, NA, NY and CON, respectively.

1. Growth of Rubber Seedling

a. Diameter

Results from table 3 showed that, except at
30 and 90 days after planting, there were no
significant differences among the treatments at
other observation times. However, during
experiment, diameter values from KN were the
lowest, and from 90 days after planting onwards,
those from BT were higher than other treatments.

b. Height

As shown in table 4, except at 120 and 180
days after planting, the effect of fertiliser on
height of rubber seedling was significant at all
observation times. Generally, before 120 days
after planting NA gave better height than KN
and NY, and at some times, height from BT was
better than that from KN. While the worse growth
occurred for KN, Maybe, it was likely that, at
this period when the nutrient requirement of
rubber seedling was not high, the high K applied
in Kokei Nugget (table 2) made an inhibition
for the growth of rubber seediing. From 120 days
after planting, BT started to show its positive
effect on the growth through higher height
values than other SRFs.

c. Dry weight

Results from table 5 showed that, at 60 and
120 days after planting, there were no significant
differences among the treatments. Nevertheless,
at 180 days after planting, encouraging results
were obtained from dry-weight parameter.
Except for NA, dry weight from BT was
significantly higher than other treatments, For
NA BT gave a dry weight higher but insignificant
as compared to NA.

Through the results obtained above on the dry
weight, and in relation to growth in diameter and
height, it could be stated that, among the
fertilisers tested, the better effect of BT was
manifested through plant diameter at period from
90 days after planting onwards, and through plant
height at period of 150 days after planting, and

K ni¢m 100 ndm cay Cao su di nhap véo ViétNam
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Bdng 1 : Dide diém céc loai phan bén da sit dung trong nghién cdu
Table 1: Specification of fertilisers used in study

Phan bén Loai Dang Tr. lugng vién (g} | Phan tich (%)"‘_‘
Fertiliser Kind Form Weight ! pellet (g} Analysis {(%)*
Agroblen Phan gidi cham Granule - 16:8:9:3
Slow releqse
Best Tab Phan gidi cham Pellet 10.5 20:10:5: .- _i
Slow release
Kokei Nugget Phin gidi cham Pellet 05.0 BN D |
Slow release
Nurseryace Phan gidi cham Pellet 07.01 10:10:5:2
Slow release
Nitrophoska Phén gidi binh Granule - 15:15 ;6. 4
Yellow thutmg

Normal release
* Cdc phan tich theo thit tu %N, P;05, K,0 vathodc MgO.
* Analyses of each fertiliser are in order of %N, P;0; K,0 and/or MgO

Bdng 2 : Liéu lugng phan bén st dung trong thi nghiém
Table 2: Fertiliser doses applied in the experiment

Phin bén Lugng bén (g) 86 vién Tong ldd.ng nguyén t& mg) |
Fertiligser Applied weight (g) | Number of pellet Total weight of elements (mg)
N P K Mg
Agroblen 13.0 - 2100 453 971 253
Best Tab 105 1 2100 | 4158 | 436 :
Kokei Nugget 30.0 6 2100 916 1743 181
Nurseryace 21.0 3 2100 916 872 263
Nitrophoska Yellow 13.0 - 2100 916 697_L 338
Bdng 3 : Sinh trudéng dudng kinh cta cao su thye sinh
Table 3: Growth in diameter of rubber seedling
Ngay sau tréng Nghiém thic phiin bén (Fertiliser treatment)
Day after planting AB BT - EN NA NY CON
30 4.07a 4,03ab 3.82b 4.09a 3.86b 4.13a
60 5.62a 5.62a 5.17a 5.55a 5.30a 5.52a
90 6.52b 7.11a 6.05¢ 6.83ab 6.49b¢ 6.81ab
120 7.51a 8.40a 7.16a 7.87a 7.44a 7.97a
150 8.20a 10.05a 7.74a 8.55a 7852 | 8.43a
180 9.57a 11.23a 8.77a 9.76a 9.29a 9.52a

Céc trung binh cé ciing ky tu trong cling hang khong c¢6 khdc biét ¢6 ¥ nghia théng ké
Means with the same letters in the same line are not significantly different at P >0.05
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2. Téng hap thu dudng chat ciia cao su
thye sinh

Dua vao ham lugng dufing chit va trong lugng
khd, s6 lidu tdng hap thu N, P, K va Mg vao 60,
120 va 180 ngay sau trong di duge thu thap va
trinh bay trong bang 6.

Nhu trinh bay trong bang, vao 60 va 120 ngay
sau trong, khong c6 khéc biét 6 y nghia giita
cac nghigm thie d81 véi tat cd nguyén td. Tuy
nhién, vio 180 ngiay sau tréng, BT da tao ra
téng hdp thu N, K, P vd Mg ldn hon AB, KN,
NY va CON. Trong khi d6, mac du khéng e ¥
nghia thing ké. nhung NY ludn tao ra tdng hap
thu thdp nhat.

3. Hap thu dam t SRF ciaa cao su thue
sinh

T nghién ciny déng vj trén cao su thue sinh,
cdc phan tich !5N trong cao su da duge tién
hanh. Dua vao cédc phan tich niy va cde phéan tich
khéc, cu thé 1a trong lugng khd, ham lugng N trong
cay va tong luong N da bon, cac chi tieu N dan xust
tit phan bén (Ndff), ning suit dam phan bon (FNY)
va hitéu qua sir dung phan bon (FUE) da duge tinh
todn v trinh bay trong béng 7.

after all, that previous good growth in diameter
and height brought about the best growth in
dry weight of rubber seedling at 180 days after
planting. .

2. Total nutrient uptake by rubber
seedlings ,

Based on nutrient content and plant dry
weight, data of total uptake of N, P, K and Mg at
60, 120 and 180 days after planting were obtained
and are presented in table 6.

As shown in the table, at 60 and 120 days
after planting, there were no significant
differences among the treatments for all elements.
However, at 180 days after planting, BT gave the
best total uptake values of N, P. K and Mg and
these values were significantly higher than
those from AB, KN, NY and CON. Meanwhile,
althought it was not significant, NY consistehtly
produced the lowest values of total upiake.

3. Nitrogen uptake from SRFs by rubber
seedlings

From the isotope study on rubber seedlings,
analysis of 8N in rubber seedling was done.
Based on this analysis and/or other analyses, viz.
Dry weight, plant N content and applied

Béng 4 : Sinh truéng chiéu cao ciia cao su thyc sinh

Table 4: Growth in height of rubber seedling

Ngay sau tréng Nghié¢m thitc phian bén (Fertiliser treatment)

Day after planting AB BT EN NA NY CON
30 49a 48abc 43¢ 50a 44bc 48ab
60 73a 7la 61b 73a 61b 70a
90 99ab 103a 86c 107a 91be 96abc
120 115a 127a 107a 128a 109a 115a
150 136ahc 146a 114abc 142ab 106¢ 113be

L 180 162a 170a 148a 165a 145a 138a

Cac trung binh cé cing k¥ tu trong cung hang khdng cé khdc biét ¢é ¥ nghia théng ké
Means with the same letters in the same line are not significantly different at P >0.05

Béing 5 : Sinh truéng sinh khéi (trong lugng khé) cia cao su thye sinh

Table 5: Growth in dry weight of rubber seedling

Ngay sau tréng Nghiém thic phén bén (Fertiliser treatment)

Day after planting AB BT KN NA NY CON
60 11.745a 10.754a 9.880a 10.500a 8.422a 11.294a
120 34.590a 36.799a 28.891a 34.656a 31.903a 34.718a
180 J 74.402b | 111.395a 56.579b 82.057ab) 51.599b 62.409b

Csac trung binh ¢6 cing ky tu trong cing hang khong c6 khéc biét ¢6 ¥ nghia thong ké
Means with the same letters in the same line are not significantly different at P >0.05

Ky nigm 100 nam cay Cao su di nhap vao VigtNam
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Theo chi tiéu NdIf, viaeo 60 va 120 ngiy sau
trong, KN va NY d4 tao ra Ndff ¢6 ¥ nghia cao
han BT, AB va NA. Tuy nhién, vao 180 ngay sau
trong KN da tao ra gia tri NAff cao nhit.

Theo chi tiéu FNY, vao 60 ngay sau trong KN
va NY di tao ra gid tri FNY cao hon céc loai
phéan bén khae. Vao 120 ngay sau trong, BT da
khéng tao ra gid tri FNY khong 6 khac bigt thong
ké so vai KN va NY, va tat cd gia tri nay déu lén
hon NA. Tuy nhién, vao 180 ngay sau trong, BT
k& d6 1a KN da tao ra gia tri FNY 16n hon AB,
NA va NY. Trong méi tuong quan véi chi tiéu
Ndff va sinh trudng cia cao su thuc sinh vao 180
ngay sau tréng, cé thé thay rd ring su gia ting
hap thu N tit KN va NY di khong dan dén sinh
trudng tot hon so vdi BT. Tir d6 ¢6 thé suy dién
ring van dé ngd déc phan bén c6 thé xdy ra dsi
vil KN va NY. ’

Theo chi tiéu FUE, vao 60 va 120 ngay sau
trong, citng véi chi tidu FNY, néi chung gi4 tri N
phan bén tich luy trong cay cang cao (FNY) thi
gid tri FUE cang cao. Tuy nhién, vao 180 ngay
sau trong, mac di khong c6 khéc biét ¢6 § nhia

amount of fertiliser, parameters of nitrogen
derived from fertiliser {NAff), Fertiliser
Nitrogen Yeild (FNY) and Fertiliser Utilisation
Efficiency (FUE) were calculated and results are
tabulated in table 7.

In terms of Ndff, at 60 and 120 days after
planting, KN and NY gave significantly higher
NdAff vatue than BT, AB and NA. However at 180
days after planting, the highest Ndff value was
from KN.

In terms of FNY, at 60 days after planting,
KN and NY gave higher FNY than other
fertilisers. At 120 days after planting, value of
FNY from BT was not significantly different with
those from KN and NY , and all these values
were greater than NA. However, at 180 days after
planting, BT followed by KN gave the higher FNY
than AB, NA and NY. In relation to NAff and
growth of rubber seedling at 180 days after
planting, it was clear that, the increase of N
uptake from KN and NY did not bring about a
better growth as compared to BT. It could be
inferred that the toxic problem of fertiliser on

Bing 6 : Téng hap thu duéng chét ciia cao su thye sinh (mg)
Table 6: Total nitrient upiake by rubber seedlings (mg)

Ngay sau tréng Nghiém thuc Nguyén td (Element)
Day after planting Treatment N P K Mg
60 AB 346a 11a 117a 19a
BT 327a 14a 112a. 18a
KN 336a 12a 99a 17a
NA 295a 10a 90a 17a
NY 316a 10a B6a 13a
CON 320a 12a 110a 16a
120 AB 914a 51a 376a 65a
BT 1054a 65a 380a 66a
KN 1017a 59a 324a 54a
NA B83a 52a 389a 66a
NY 1071a 55a 319a 59a
CON 848a 47a 375a 66a .
180 AB 1738b 230be 632bc 120ab
BT 2526a 369 956a 158a
KN 1617b 187bc 557be 75b
NA 1871b 285ab 797ab 128ab
NY 1497b 167¢ 446¢ 69b
CON 1253b 196bc 529bc 91b

P&i véi timg dot thu hoach, cac trung binh ¢6 ciing kj tu trong cing ¢dt khong khac bigt ¢ ¥

nghia théng ké.

For each time of harvesting, means with the same letters in the same column are not

significantly different at P >0.05.
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Bédng 7 : Hiéu qua hap thu dam tif phin bdn ciia ciy cao su thyc sinh
Table 7: Efficiency of fertiliser-nitrogen uptake by rubber seedlings

Ngay sau trong | Chi tiéu Phian bén (Fertiliser)
Day after planting | Parameter AB BT KN NA NY
60 Ndff (%) 10.99b 16.11b 36.87a 891b 30.88a
FNY (mg) 36.90b 55.09h 122.97a 26.76b 98.50a
FUE (%) 1.89b 2.53b 4.97a 1.33b 4 .88a
120 NAff (%) 25.19¢ 34.89b 48.99a 18.91c¢ 46.79%a
! FNY (mg) 219.80be 390.53ab 505.01a 162.16¢ 501.08a
FUE (%) 11.28be 17.97ab 20.45ab 8.05¢ 24.84a
180 NAff (%) 359icd 40.65bc 50.75a 31.084 41.,54b
FNY (mg) 631.9b 1039.0a 824.9ab 586.5b 630.0b
FUE (%) 3243a 47.79a 33.42a 29.08a 31.23a

C4c trung binh c6 cing ky tu treng cing hang khdng cé khéc biat ¢é ¥ nghia thﬁﬁlg ke
Means with the same letters in the same line are not significantly different ot P > 0.05

Bing 8 : Tuong quan giita hip thu dinh dudng va sinh trudng cda cao su thye sinh
Table 8: Correlation betwveen growth and nutrient uptake of rubber seedling

Phan bén/sinh truting Téng hiap thu ldinh dtt&ng trong cay R
Fertiliser | Growth FNY - Total nutrient uptake in plant :
N P K Mg

r-I\g’rt:)blen :

Duong kinh Diameter -0.243M | -p.162N% -0.2978 -0.135N8 -0.190%8

Chiéu cao Height 0.823%+¢ | 0.824%¢* | (,867** 0.774%* 0.855%#
| Trong luong kho Dry Weight | 0.951%** | 0991*** | 0972*** | 0957 [ 0.981%%%

Best Tab :

Puéng kinh Diameter -0.570N8 -0.602N8 -0.753% -0.589* -0.545N3

Chiéu cao Height 0.860%%% | 0.866%** 0.811%* 0.838%+* 0.821%*

Trong lugng khd Dry Weight | 0.980%*+ | 0.994%* | 0.988** | 0.994*+ | 0.98]**
|—Kokei Nugget :

Puing kinh Diameter 0.225N8 0.258N% 0.140N8 0.128M8 0.254N8

Chiéu cao Height 0.924%% | 0.932+%* | 0925+ | 0926%F* | (.832FFF

Trong lugng khé Dry Weight | 0.987%%* J 0.987+%x | 0.975%* | (,989%** | (),942%%*

Nurseryace :

Puirng kinh Diameter 0.059N% 0.078M8 0.009%8 (.108N8 0.0797S

Chidu cao Height 0.892%%* | 0.925%%% | 0.846%+* | 0.940%*% | 0.942%*x

Trong lugng khd Dry Weight | 0979%%% | 0095k | 09770k | (993%+* | (.0987+**

Nitrophoska Yellow :

Puimg kinh Diameter 0.184NS 0.239N° 0.042N8 0.016"S 0.207N8

Chiéu cao Height 0.858+%+ | 0911%+* | 0.840*** 0.777%* 0.842%+*

Trong lugng khé Dry Weight | 0.973*%* | (.986*+* @ 0.955%** | 0.978%*+ | (.952+¢+*+

*, *¥, 4% dién td hé s tuong quan cd ¥ nghia & mic P < 0.05, P < 0.01, P < 0.001N5 dién t4 he

86 tuong quan khéng c6 ¥ nghia & mtc P > 0.05; s& cip tuong quan 1a 12.

¥, *% ¥** Denote significant correlation coefficients at P < 0.05, P < 0.01, P < 0.001, respectively,
N8 Denotes a non-significant correlation coefficients at P > 0.05.
Number of correlation pairs are 12
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théng ké, nhung BT da tao ra gia tri FUE cao
nhat.

4. Tuong quan gitfa sinh truéng va hdp
thu dinh dwéng ctia cao su thye sinh

Dé khao sdt tuong quan giita hdp thu dinh
dudng va sinh trudng cla cao su thuc sinh, tét ca
hé sd tuong quan gida chiing d4 duge tinh todn va
trinh bay trong bang 8. Cdc chi tidu hdp thu dinh
dudng bao gém hap thu N tif phan bén (FNY) va
téng hdp thu N, P, K va Mg tir cd phan bén va
dat.

Nhu d4 trinh bay trong bang 8, d8i vdi tat cd
phan boén, céc chi tiéu sinh trudng chiéu cao va
trong lugng khd ¢é mdi tuong quan chat vdi hap
thu N tif phan bén ciing nhu véi cdc téng hap
thu dinh dugng. Trong cdce tugng quan nay, trong

cimg chi tiéu hap thu dudng chit, cde hé s6 tuong

quan lién quan tdi trong lugng kho ludn cao hon
v he 88 tuong quan c6 lién quan dén sinh trudng
chiéu cao. Céc tuong quan chat nay néi 1én ring
sy gia tang tich liy N, P, K va Mg da dong thai
lam tang sinh trudng chiéu cao va trong lugng
khé clia cao su thue sinh. Trdi lai, ngoai trir 481
v41 BT trong tuong quan gitta dutng kinh va
hap thu P, K khéng c6 tuong guan ¢6 ¥ nghia
gitta hdp thu dinh dudng va sinh trudng dudng
kinh va cédc tugng quan nay 1a rat yéu. Noi edch
khac, dudng kinh da khéng biéu thi tét cho tinh
trang dinh du&ng clia cao su da hap thu tir phan
bén va dat dai trong diéu kién cla thi nghiém.

V. KET LUAN

Qua thi nhiém nha ludi trén cao su thue sinh,
ngoai cac quan tric chi tiét trén sinh trudng dudng
kinh, chiéu cao va trong lugng khd, viéc Ung dung
ky thuat déng vi N15 d4 mang lai cdc két qud
rat t6t cho céng trinh nghién citu nay. Dua vao
cac két qua nay, mdt s6 k&t luan duge rat ra tir
thi nghiém nay 1a nhy sau :

* Trong s6 cdc phan bdn d4 duge thit nghiém,
Best Tab la loai phan phéin gidi chdm tt nhat,
Best Tab da tao ra sinh trudng va hap thu dutng
chat tat hon.

* Kokei Nugget va Nitrophoska Yellow
conventional 14 cdc loai phan khong tét 14m cho
cao su thue sinh; ching did tao ra Ndff cao hon
nhung lai ¢é hidu qué st dung phan bén va sinh
trudng thap hon vao 180 ngay sau tréng.

* C6 mol twong quan chat giffa sinh trudng
chidu cao va trong lugng khé v6i hdp thu N ti
phan bén ctng nhu tong hdp thu N, P, K va Mg.

rubber seedlings might occur for KN and NY.

In terms of FUE, at 60 and 120 days after
planting, in accordance with FNY, generally,
the higher the fertiliser N accumulation in plant
(FNY) was produced, the better the FUE value
was obtained. However, at 180 days after
planting, although there were no significant
differences among the fertilisers, BT gave the
highest FUE value.

4. Correlation between growth and
nutrient uptake of rubber seedling

To investigate the relationship between
nutrient uptake and growth of rubber seedling,
all correlation coefficients between them were
calculated and are presented in table 8 .
Parameters of nutrient uptake included the
uptake of N only from the fertiliser sources
(FNY) and total uptake of N.P.K and Mg from
the fertiliser and soil sources.

As shown in table 8, for all fertilisers, growth
parameters of height and dry weight had a
significant good correlation with N uptake from
fertiliser as well as with all total nutrient uptake.
For these relationship, in the same nutrient
uptake parameter, the correlation coefficients
valued related to total dry weight parameter were
consistently higher than those related to height
parameter. These good correlation coefficients
mean that, in the growing process of rubber
seedling, the increasing nutrient accumulation of
N,PK and Mg simultaneously increased height
and dry weight. On the contrary, except for BT
with the combinations between diameter and P.K
uptake, these was no significant correlation
between nutrient uptake and diameter
parameter, and correlation coefficients between
them were very weak. In other words, diameter
parameter did not indicate well the situation
of plant tissue nutrients that were taken up from
fertiliser and other nutrient sources in this
experiment.

V. CONCLUSIONS

In the glass-house experiment on rubber
seedlings, apart from the elaborate measurements
of diameter, height and dry weights, the
application of N1 isotope dilution technique
resulted in the good results. Based on these
results, conclusions could be withdrawn under the
condition of this study as follows:

* Among the fertilisers tested, Best Tab is

Thang 101997
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Trong khi d6 cc msi tuong quan nay 14 rat yéu
ddi vdi sinh trudng dudng kinh.
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RESULTS OF STUDY ON PLANTING MATERIALS
AND SOME TECHNIQUES IN THEIR PRODUCTION IN VIETNAM

Pham Thi Dung'V, PTS. Nguyén Thi Hu#'?, Va Thi Phuong Dung'!
(DVién nghién citu cao su Viét Nam (Rubber Research Institute of Vietnam)
2)Téng Cong ty Cao su Viét Nam {General Rubber Corporation of Vietnam)

L TOM TAT

Trong k¥ thudt sdn xudt cdy con tréng mdi,
viéc dp dung cde ky thudt ghép non, ghép xanh
nhdm muc dich rdi vu, tdng khd ndng sit dung
canh ghép va nghién citu gidm kich thude bdu
thich hop trong tréng mdi cao su & Vigt Nam.

Bdo cdo trinh bay két ghép non, ghép xanh
rai vi ddam bdo ti lé séng va két qud vé kich
thude bdu thich hop cho sdn xudt cdy con trong
diéu kién Viet nam.

Ngoai ra, bdo cdo .con so sdnh dnh hudng
ciia cdc bign phdp tréng méi dén khd ndng rit
ngdn thoi gian kién thiét co bdn trén lai logi
dét tréng cao su chinh & Viét Nam : dét dé va
ddt xdm mién Déng Nam Bé.

Bdo cdo ciing néu duge két qud sinh trudng
bude ddu ciia cdc dang cdy con cé tdng ld tién bé
nhu tum bdu 6 ting ld, ‘core’ tum.

1. GIGI THIEU

Trong linh vue tréng mdi cao su, loai hinh cay
giéng cé tdc dong quan trong dén ty 1é stng, dd
dérg déu va kha nang tang trudng vuon cay. Cic
nué. tréng cao su trén thé gidi da tign hanh nhiéu
¢dng .+inh nghién ctu tao duge loai nhidu hinh
cay giong nhim han ché cdc bat lgi nhu thai tist,
phuong phép canh tdc,... d&€ dat mat vud cay cao
su ¢6 ty 18 séng, d6 dong déu ngay tif nim dau,
rut ngén thoi gian kién thiét co ban.

J Viét nam, truée nam 1975, da s vudn cay
tréng bing hat, do d6 vudn cay khéng dong déu,
ning sudt mu rat thap, vé day khé cao mi. Sau
d6 4p dung tréng tum trdn, thudng 13 tum 18
thang tudi.

Sau nam 1975, tiép tuc trong ghép 16. Tuy nhién
sau mdt thoi gian 4p dung (1975 - 1980), phuang
phép nay mang lai hiéu qua rat thap : vudn ciy
khéng déu, ti 18 hoan chinh thap (khodng dud:
60%), ti 1& cay thuc sinh trong 16 dat rat cao (c6
noi chiém 70%).

I. ABSTRACT

In production of planting materials, some
techniques in green and young budding-graft were
applied for spreading crop, increasing the
possibility of use grafting wood. Besides that the
study on decrease the size of polybag suitable
for rubber planting in Vietnam was also
implemented.

This paper presented the resuits of the
studies on green, young budding graft, crop
spread to guarantee the percentage of living
plants and size of polybag suitable for producing
planting materials in Vietnam condition.

Besides, the paper presented the results of
comparison the effect of some planting materials
on reducing the immature period in two main
rubber growing soils : latosol s0il and old alluvium
soil in Southeast region. '

The paper also mentioned about the result of
initial growth in advance planting materials
with whorls such as six - whorl budded stump
in polybag, mini ‘core’ stump.

II. INTRODUCTION

In the field of planting rubber, planting
materials had an important effect on percentage
of living plants, the equality and speed up the
growth of rubber field. Some rubber growing
countries in the world had conducted several
studies to develop some kinds of planting
materials to minimise the influence of weather,
cultivating methods®9... to obtain a rubber plot
with high percentage of living plants, equality in
the first year, reduce the immature period.

In Vietnam, before 1975, most of the rubber
growing erea was planted by seeds-at-stake
method, therefore, their growth was not adequate,
their yield was very low and bark thickness was
not easily for tapping. Afterward, they were planted
by bare root budded stump 18 months old.

Thng 1011997
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Bing 1 : Ky hiéu cde cdy con tréng méi dude sit dung trong nghién ciu
Table 1. Abbreviations of some planting materials

Ky hidu | Tudicay
Tha Tén goi trong bao (thdang) Pic-diém
tu Type cao Age of Characteristics -

N Abbreviations plant

in study (monti}

1 |Tréng hat ghép non tai 16 Gr/L 3-5 Ghép tai 16, cua cho chdi ghép
Seed-at-stake young (SG) phat trién
budding Seeding and grafied on the

field, cutback, the scion is
i ) allowed to develop

2 |Tum trén 10 thdng tudi T 10 18 M3t ngu - ré tran
Bare-root budded stump (ST 10) Dormant bud - Bare root
10 months old

3  (Tum trdn 18 thdng tudi T 18 10 Mit ngl - ré trin
Bare-root budded stump (ST 18) Dormant bud - Bare root
18 months old

4 |Tum l& TL 18 Than ghép - ré trin
Mini stump (MST} The bud to develop into a scion

to a siage where about 60 cm of
brown bark - Bare root

5 )Tum cao TC .30 Thén ghép - ré tran
High stump’ (HST) Grafted stem - Bare root

6 |Tum bdu ! téng 14 TB/1 13 |Than ghép - ré tran
1-whor! budded stump in (BS1) Bare root, scion with 1 whorl
polybag

7 |Tum bdu 2 - 3 tdng 14 TB/2 - 3 15 -17 |Cé ré, chéi ghép cé 2 - 3 tdng 14
2 3-whorl budded stump (BS 2 -3) Bare root. scion with 2, 3 whorls
in polybag :

8 |Tum b&u 6 tdng 14 TB/6 20 - 22 1Cb ré, chdi ghép cé 6 tdng 14
6 - whorl budded stump in (BS 6) Bare root, scion with 6 whorls
polybag

9 |Bédu gieo hat, ghép non Bn/0 8-10 |Céré- mit ngd
xanh {(PB 0) Rooted scion grafted
Polybag young budded .
plant

10 |B4u gieo hat, ghép nuéi Bn/1 10 - 12 [Cé6 ré, ¢6 chéi ghép 1 ting 14
mét tang 14 (PB 1) Rooted, scion with I whor!

1 - whorl polybag young ;
budded plant

11 {Bau gieo hat ghép xanh Bn/2 10 - 12 |R2 én dinh - chéi 2 tAng 14
non nudi 2 ting 14 (PB 2} Rooted, scion with 2 whorls
2 - whor! polybag young
budded plant

12 |Mini core’ tum CST 22 Cé6 ré. c6 than ghép héa nau
Mini ‘core” stump™ 1,5 m, vanh dat 5 cm

Rooted, scion of brown bark at
1.5 m, girth 5cm

Ky niém 100 nam ¢c&y Cao su di nhap vao Viét Nam Thang 101997
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Tur 1979 - 1985, phuong phép trong tum 18
thang. tréng biu va tum tran duge d4p dung.

Thang 3 nam 1987 tai Hoi nghi tréng méi
nhin dinh can van dung phéi hgp 3 phuong
phap tréng hat, tum, bdu mot cdch hgp ly dé
phét trién dién tich cao su. TU ndm 1985 trd di,
tai cdc H6i nghi trong mdi va cdc cong van chi
dao déu xem phudng phép tréng hat ghép tai
nuong khéng dat két qua.

Hién nay, dién tich tréng cao su § nuéc ta da
va dang trong chil yéu bang tum tran 10 thang
tudi, bau cit ngon va mét dién tich nhé trong cac
dang cdy con tién bd ¢6 ting 14 nhu tum bau, 2,
3 ting 14, bau 2, 3 tang 14 (chi yéu dé trong
dam).

B4o céo nay bao gém 2 ndi dung chinh :

1. Nghién cdu cdc bién phap k¥ thuat san xudt
CAy cao su con,

Muc tiéu : Chen théi vy, dp dung cde k¥ thuit
ghép non - xanh va kich thudc bau dé san xuit
cac dang cAy cao su con phu hgp véi diéu kién
thufc t& tai Vidt nam.

2. So sdnh khd n#ing rit ngdn thai gian kign
thiét co ban clia cdc loai hinh cay cao su con.

Muc tigu : Anh huéng ciia cde loai hinh cay
cao su con dén ty 12 séng, t¥ 18 hoan chinh vudn
cdy va kha nang rit ngén thoi gian kién thiét co
ban.

IIL. VAT LIEU VA PHUONG PHAP

Nghién cdu cac bién phédp k¥ thuat nhu ghép
non, xanh va gidm kich thuéc bau thich hgp trong
sdn xudt cay con duge thuc hién tai :

-Vun vong Trung tdm An Lgc, Vién Nghién
ciu Cao Su Viét Nam,

- Diéu tra trén dién sdn xuit tai Néng trubing
Ong Qué, Céng ty Cao su Pdng Nai (1982), Cong
Ty Cao Su Dau Tiéng, Céng Ty Cao Su Pdc Linh.

Céc chi tiéu theo dai ;

- Ty 1& séng %

- Ty 16 hoan chinh %

- Sinh trudng cao su : dung kinh géc (mm),
vanh than (em)

- 8an lugng cao su (g/c/e).

IV. KET QUA VA THAO LUAN

1. Khao sdt cdce thai va ghép va cie dic
tinh k¢ thuit cia cia cdc dang cAy trong
bau

Két qua thi nghiém (bdng 3) va thyc nghiém

After 1975, seeds-at-stake method was
continuously used. However, the application of
this method had a low efficiency : rubber field
not equal, low percentage of budded plants
success (about less than 60%) and high
percentage of seedling in the field (about 70%
in some rubber fields). _

From 1979-1985, some other materials such
as bare root budded stump 18 months old,
polybag buddings and budded stumps were used.

From 1985 onward, the Conference of new
planting proved that the planting method by
seedling was not efficientl.

Up to now, budded stumps 10 months old
and polybag buddings have been planted in
almost of area. Some advenced plating methods
with whorl as 2,3 - whorl budded stump in
polybag, 2,3 - whorl polybag budding also have
been applied in small area®.

In the aim of to determine the suitable planting
materials in actual condition of Vietnam. A study
was conducted to evaluate some techniques in
producing planting materials such as green, young
budding graft and the size of polybag suitable for
budded plant, This paper presents some results
of this study.

III. MATERIALS AND METHODS

Study some techniques in producing planting
materials.

Some planting materials such as green, young
budding graft techniques and suitable size of
polybag were carried out :

* In the nursery An Loc centre, Rubber
Research Institute of Vietnam.

* In the rubber field : Ong Que, An Loc
Plantation, Dong Nai Rubber Company: Dau Tieng
Rubber Company; Duc Linh Rubber Company.

Assessments :

- Percentage of budded plants success (%)

- Percentage of establishment success (%)

- Rubber growth : diameter (mm), girth (cm)

- Rubber yield (gram per tree per tapping : gt/t)

IV.RESULTS AND DISCUSSIONS

1. Survey on grafting crop and technical
characteristic of planting materials in
polybag

Percentage of budded plants success in
September and October were higher than in

Théng 101987
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Bing 2: Chi ti€t cac thi nghié¢m so sanh cic bién phéip tréng méi

Table 2: Details of planting method experiments

. Nam thi . . Dién
ThY | ren1s | nghiem Nghiém thc Kiéu thi nghiém | tich thi
ty . thi nghiém . . .
A Location Planted Treatment Experimental design nghiém
year Area (ha)
1 | Lo 145 1981 | TB/3, TL, Bn/0, Gn/L, | Kidu l phu, gitng 4
An Lbe T va 4 gidng chinh, 4 nhdc
BS 3, MST, PB 0, 8G, | Split plot design.
ST 18 and 4 clones Planting methods is
main factor, 4 repl.
2 TM 85 1985 T 10, B/0,B/2 Khsi di ngu nhién, 4 12
LK ST 10, PBO, PB 2 nhde, 6 cg sd 1 ha
Lai Khé Randomised complete
block design, 4
replications, with plot
1 ha
3 Lo 3/3 1994 T-10, TB/1, B/1, TB/6, Khéi dd ngiu nhién, 4 8
LK CT l4n lap lai
Lai Kha ST 10, BS 1, PB 1, BS | Randomised complete
6, CST block design, 4
replications

Notes : An Loc was in the latosol soil; Lai Khe was in the old alluvium soil

Béing 3: K&t qua ghép non - xanh trong biu (vutn wom An léc)
Table 3: Result of green budding - graft ing polybag (in nursery An Loci

Dlﬁfng " 2 . oA At .
Tudi géc ghép | Thaigian | kinh géec s m4e | S0 mat Ty 1e song khi
. . . . song md biang (%)
(thing) ghép ghép (mm)} ghép N
; . umber Percentage of
Age of seedling Month for Diameter of | Number of of live budded plant
fmaonth; grafting sevdling grafted bud bud success (%)
{rmum) |
3 3 (March) 5,2 107 92 86,0
3 (March) 4,9 448 453 928
4 4 (April} 6,4 115 113 98.3 88.4
5 (May) 6,5 334 248 74,2
5 4 (April) 6,5 395 284 71,9
5 (May) 8,2 368 304 826 77,3
6 6 (June) 78 1196 1153 96,4
6 (June) 10,0 285 262 91,9 94,2

ddng rudng (bdng 4) cho thay : c6 thé ghép non
trong vuin uong va ngodi dong rudng, khi tudi
gdc ghép dat tir 3, 4, 5, 6 thang tudi (dutrng kinh
goc ghép tir 4,9 - 10 mm). Ty 1& séng khi ghép
khéng phu thude vao dudng kinh géc va tudi
cdy, song phu thude vio dd 4m ddt va thai tiét
lic ti€n hanh ghép.

Qua biéu dd 1 cho thay : Trong cing ch& dé
dinh dudng 5 thdang sau trong ting trudng dudng

November and December and the highest was
in October (80.67%). ‘

Results of experiment (table 3) and trials
(table 4) showed that the operation of young
budded grafting can be carried out in the
nursery and in the field when the age of seedling
approached from 3 to 6 months (diameter of
seedling from 4.9-10 mm). This showed that
maybe percentage of living grafted plants did

Ky niém 100 adm cay Cao su di nhap vac Viégt Nam
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Bdng 4 : K&t qua ghép non ngoai déng ruéng
Table 4. Results of green budding graft on the field

Théi gian Tudi gc | T¥ 18 s6ng khi
ghép ghép (thding)| mé& bing (%) |Dién tich Bia didm
Month for Age of Percentage of (ha) l;oca tion
grafting seedling budded plants | Area (ha)
(month) success (%)
Théng 9 2,5 67,50 1 Lé 190 AL - NT Ong Qué
(September) Plot 180 AL - Ong Que Plantation
Thdng 10 3,0 80,67 52 L3 190 AL, Ls 145 AL, NT Ong Qué
{October) Plot 180 AL, Plot 145 AL, Ong Que
Plantation
Théng 11 45 60,00 1 L& 190 AL, Tram Buc Linh
(November} Plot 190 AL, Duc Linh Station
Théang 12 4,0 55,00 2 L& 145 AL NT BPoan Van Pién
(December) Plot 145 AL Doan Van Tien
Plantation

kinh géc ghép & cdc kich thudc bau khdc nhau
chifa ¢6 khac biét. T thang thd 6, ¢d bdu 25 x
50 cm va 20 x 40 em c6 sy vugt trdi vé dudng
kinh gic ghép, ci biu 15 x 33 em, gdc ghép sinh
truéng kém, bifu hién su thiéu dinh dudng cho
edy trong & loai biu nay.

Trong cing didu kién, sau 3 thang cdm tum
vao bdu, su phit sinh ting l4, duding kinh chéi
ghép ¢ cdc kich thude bdu khac biét chua cé y
nghia. Sau 5 thdng, su phét sinh tang 14, chiéu
cao va dudng kinh chdi troi nhat & loai bdu 25 x
50 cm va kém nhat d loai bau 15 x 33. Diéu nay
phi hgp vé6i két qud sinh trudng cia goe ghép
duge trinh bay trong bang 4.

Trong diéu kién nhiét 46 va 45 &m thuan lgi,
ty 1& ghép séng khéng phu thude vao kich thude
gilfa cac loai bAu thi nghiém.

2. So sdnh kha ning rit ngdn thoi gian
kién thiét cd ban ciia cdc bién phip troéng
moi

Trong cdc loai hinh ciy giéng khdo sat, ty 1&
dinh hinh vudn cay n#m 1 theo ty 1& gidm dén tit
nhém bau gieo hat ghép khéng ¢ tdng 14 khi
tréng (mit nga). Biu gieo hat ghép d€ c6 1 - 2
tang 14 (97,80 %), k& d&n nhém tum cim bau cé
tang 14 (89,54%), thap nhat 13 nhém tum trin
(87,50%). Trong nhém tum c6 tdng 14 loai tum
10 thang cdm trong bau nudi 1 tdng 14 ty 1& dinh
hinh vudn cay thdp (73%) do th&i gian sinh
trudng trong bau ngan, bé ré thiéu 6n dinh.

Bdu 16n 25 x 50 cm dé vd khi dem trong. D8I

not depend on diameter and age of seedling,
but depended on soil humidity and weather
when the grafting was carrying on.

Figure 1 showed that the difference was not
considerable in increase the diameter of seedling
plants that were grown in various sizes of
polybags at 2-5 months after planted in the same
nourished condition. From the six months onward,
the diameter of seedling plants in polybag size
25 x 50 cm and 20 x 40 em was superior and that
in polybag size 15 x 33 cm was unsuitable. It
proved the undernourishment in this kind of small
polybag size.

The difference was not significant in
increasing of seedling diameter in various size of
polybags after 90 days stump planted in polybag
in the same condition. The diameter of scion,
percentage of 3 - whorl plant in the polybag with
size of 25 x 50 cm were superior, those were the
worst in polybag 15 x 33 cm. This result was the
same as result of seedling growth presented in
Figure 4.

Percentage of grafted buds success did not
depend on the size of polybag.

2. Comparison of planting materials on
reducing the immature period

In the surveyed planting materials,
percentage of establishment success in the first
year the group of polybag budded plants with
whorl (group TV) was the highest; the group of
polybag budded plants (group III) was next and

Thang 10/1997
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6
Théng (Months)

I!L 25 x80cm W2,

20 x40¢e¢m O3,

18 x35cm B4, 15 xaacm}

Biéu db 1: Anh hutng ciia kich thude béu dén duong kinh gbc ghép cao su
Figure 1. Effect of various polybag size on diameter of rubber seedling

v6i loai tum trdn 10 thdng tudi dd tiéu chuin
dutng kinh gdc > 15 mm, cé ty 1& s6ng cao khi
diéu kién thoi ti#t thuan lgi,

Céc dang cay l6n tudi, tum 1@, tum cao ciing
¢6 uu thé, song k¥ thuit san xudt cay gidng phie
tap, khé dp dung vao sdn xufit. Cac loai kich
thude bau chua thay ¢6 dnh hudng d&n kha ning
dinh hinh vuon cay.

Ngay tif nim trong dau tién trén vudn sdn
xuat, phuong phdp trong cay c6 tang 14 luén ludn
¢6 uu thé vé ting trudng.

( thi nghiem 16 145 An Ldc, tum bdu 3 téng
14 (TB/3) sau 18 thdng tréng c6 vanh do duge
13,8 cm so vdi mifc vanh chi khodng 9 cm & cédc
phuong phdp tring khde. Pén cuéi nam tha 4
(42 thang tudi) TB/3 van té ra vu viét hon nhung
sau d6 vi phai dua vao cao sém hon so vdi cac
nghiém thie khéc (TB/3 cao khi duge 60 thang
tudi) nén mde ting vanh khong con chénh léch
nhiéu so véi cac nghiém thde khac (biéu do 2).

Céac k€t qua thi nghiém TM 85 LK, TN TM 88
LK ciing cho két qua tuong tu.

Két qua bang 9 cho thay trén diéu kidn chat
x4m Lai Khé, tum 10 thdang tudi va tum bau 1
tdng 14 c6 ty 1é séng sau 2 thdng trong thap
nhat. Céc loai cay con ¢6 tang l4 nhuv Bn/1, TB/
6 va ‘core’ tum c6 ty 1¢ séng cao nhat. TB/6 cd
vanh than cao nhat dat ¥ nghia théng ké ¢ 95%,
sif khéc bigt v& sinh trudng cao su giGa T 10,
TB/1 v& Bn/1 khong 6 su khéc bist vé mat thong
ké. °Core’ tum ¢6 vanh thén cao su sau 16 thang
tréng dat 16,38 cm, dat 183,22 % so v6i T 10
cling thoi gian.

the group bare root budded stumps (group I)
was the lowest.

In the group of budded stumps in polybag with
whorl, 1- whorl budded stump in polybag with
the size of polybag 25 x 50 ¢cm had low proportion
(74%) due to the growth in the short time and
root system had not developed sufficiently.
Especially, they were easily broken when
transplanting.

For bare root budded stumps 10 months old
with diameter of stem more than 15 mm (up to
standard) had high perfect percentage in the
suitable weather condition.

The planting materials with the older age such
as muni stump, high stump also had advantage
but the technique of their production is complex
so that hardly applied in the field.

Kinds of polybag size had no effect on
percentage of establishment success in the field.

In the first year planted in the field, the growth
of planting materials with whorl were always
superior. In plot 145 AL, BS 3 after 18 months
planted, girth was 13.8 cm compared to 9 cm
in the other planting materials. BS 3 was early
tapped after 60 months old therefore the girth
was not very different from the other planting
materials.

Results recorded from experiment TM 85 LK
was almost the same.

Table 9 showed that in the grey soil as Lai
Khe, percentage of living plants in bare root
budded stump 10 months old and budded stump
in polybag was lowest whereas planting materials

~ Ky niém 100 n&m céy Cao su dinhdp vao VigtNam
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Béng 5 : Anh hudng cta kich thude bau dén s6 ting 14 va dudng kinh chéi ghép cia

tum bau _
Table 5: Effect of various polybag size on whorl of leaves and diameter of scion of budded stump
tn polybag
) Trong 3 thang (3 months) 5 thang (5 months)
Kich thuéc - N - T
. Iugng bau % cdy 1 Duitng kinh % cay 2 Puting kinh
bau (cm) : . . o s . Ax
Size of (kg) tang la chdi (mm) tang 14 chdi (mm)
Iybag (em) Weight of % of 1 - Diameter of % of 2 - Diameter of
pocyoag polybag (kg) | whorl plants scion (mm)} whorl plants seion (mm)
1. 20 x 40 6 85.0 49 74.0 6.6
2.18 x 35 4 82.0 5.0 71.0 6.3
3.15 %33 2 83.0 4.7 65.0 6.1
Ghi cha . - Putmg kinh tum  : 13 - 14 mm
- Loai mit ghép : M4t néch 14
- DVT : PB 235
Notes : - Diameter of stump ;13 - 14 mm

- Type of grafted bud

- Clone : PB235

: dormant bud

Bing 6 : Anh hwéng cia kich thuée biu dé&n ¥ 18 ghép song
Table 6: Effect of various polybag size on percentage of grafted bud success

Kich thuge | DUong kinh gockhi e | Ty 18 séng (%)
. ghép (mm) Thoi gian ghép TB
bau . . Percentage of
. Diameter of stem at Month for grafting Mean
Size of polybags : grafted bud success
grafting (mm)
1. 20 x 40 (BC) 8.4 5 96.5
9.7 6 93.4 95.6
11.2 7 96.9
2. 18 x 35 8.5 5 97.4
9.8 6 92.1 95.3
10.4 7 96.5
3.15 x 33 8.1 5 96.6
9.0 6 94.0 94.3
- 9.8 7 92.4
Ghi chii: - Pudng kinh géc ghép do 100 ciy trudc ngay ghép
- Dong vé tinh : VM 515
Notes : - Diameter of stem recorded on 100 plants before grafting day

- Clone : VM 515

Véi thoi gian kién thigt co ban 60 thang (5
nam), TB/3 ¢ 76,05 % sb cdy dat tiéu chudn cao
mu so voi Bn/0 14 70,8% cay dat tiéu chudn cao 6
72 thang tudi va cdc phuong phap khéc phai dén
84 thiang tudi. Nhu vay trong cing diéu kién
chim séc nhy trén dit 46 Péng Nai, phuong
phép tréng TB/3 34 rat ngén duge thdi gian kién
thiét ¢s ban 14 2 nam so véi phuong phdp tréng
T 18 va Gr/L'va 1 ndm so vdi Bn/0.

Do diéu kién thi nghiém chi theo ddi sén lugng
3 nam cao dau tién, sd liu do vay chua ddy da

with whorl as PB 1, SB 6 and mini “core” stump
was highest.

The girth of SB 6 was 24.67 cm higher than
that the other planting materials. There was
significant difference at level 5%. The difference
of girth among ST 10, BS 1, PB 1 were not
significant. .

The girth of “core” stumpat 16 months after
planting was 16.38 cm, up to 183.22% compared to
that of bare root budded stump at the same time.

At 60 months after planting, BS 3 got 76.05%
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Bdng 7 : Kha ning dinh hinh cia cic dang cdy giéng khi tréng (nim 1)
Table 7: Percentage of establishment success of planting materials in the first year

STT Loai hinh cay Tubi cay Cay theo Quy cdch |T¥ 1 hoan chinh
No gidng (thiang) doi Model of nim 1 (%)
Planting materials | Age of plant Number of planting Percentage of
(month) observed materials establishment
plants success in the first
year (%)

I. Nhém tum tran : (Group I )

1 |[Tum 10 thang 10 16.095 > 15 mm 90.62
(T 10) Diameter of
ST 10 stem > 15 cm

2 Tum 1 (TL) 18 1.480 Vanh 6,5 cm 81.00
MST Girth 6,5 cm

3 |Tum cac (TC) (HST) 30 - Vanh 10 em 91.00

Girth 10 cm

Trung binh Mean 87.54
1. Nhém Tum edm béu ¢6 tang 14 (Group IT)

I |Tum 10 thang cim 13 555 25 x 50 em 73.0
bau 1 tang la (TB/1)
BS i

2 10 thang cdm bau 1 13 476 18 x 35 96.0
tdng 14 (TB/1)
BS 1

3 |Tum 10 thang cim 18 7.770 25 x 50 cm 96,1
bau 2 - 3 ting 14
(TB/ 2 -3)
BS 2.3

4 |Tum 10 thdng cim 15 1.808 18 x 35 95.6
bau 2 - 3 ting 14 i
BS 2,3
Trung binh Mean 90.8
[II. Nhém bau ghép mit ngt (Group 11I)

1 |Bau mit nga (Bn/0) 8 9.900 15 x 33 cm 97,45
PB O

2 |BAu mit ngt (Bn/0) 8 95.238 18 x 35 cm 96,82
PB O
Trung binh Mean 97,14
IV. Nhém bau c6 tang 14 : (Group IV)

1 Bau ghép 1 tang 14 10 3.996 18 x 35 cm 98.20
(Bn/1) (PB 1)

2 |Bau ghép mdt tdng 10 13.320 20 x 40 em 96,59
14 (Bn/1) (PB 1)

3 Bn/2 (PB 2) 12 2.220 20 x 40 98,50
Trung binh Mean 97,80

Notes : Group I : Group of bare roof budded stump.

Group IT

Group IIl : Group of polybag budded plants.
Group IV : Group of polybag budded plants whorl.

: Group of budded stump in polybag with whorl.

Ky niém 100 nam cay Cao su di nh&p vao Viét Nam
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nhung ciing néi 1én tinh wu viét vé mit san lugng
vdi phugng phédp trong TH/3. TB/3 do duge dua
vao cao sdm nén dén nam cao thit 3, sdn lugng
edng dén cia TB/3 da dat duge 1672 % so véi
sdn lugng cda Bn/0. Trong khi dé, TL. da mat
hét wu thé clia cée loai cay tién bg (sdn lugng chi
dat 78,5 % so v6i Bn/0) va thap nhit phai ké
dén phuong phép trong hat ghép tai 16 do thai
gian dua vao cao mi chadm nhat so véi cac phuong
phép khic, nén sdn lugng chi dat 44,3 % so vdi
Bn/A).

Ti két qud thi nghiém va tinh hinh san xuit
thuc t& tai Trung tdm An Loc, Vién Nghién Ciu
Cao Su Viét Nam, gia thanh cac loai cay con duge
trinh bay trong bang 12.

K&t qua chiing té réng gid thanh cdc loai cay
con khéng c6 tdng 14 thap hon céc loai ciy con
e6 tdng 14, trong do, Bn/0 (18 x 35 cm) cb gid
thanh thdp nhat, k& dén 14 T 10 va cao nhat 1a
TB/6 10,97 USD) va CT (1 USD).

TB/3 va Bn/2 c6 cing gid thanh (0,25 USD).

V. KET LUAN

- Trong diéu kign vudn vong cé chi ddng nude
twéi nén dp dung ky thuit ghép non, xanh khi
dudng kinh gac ghép dat 4,9 - 10 mm.

- Kich thudce biu 6 thé gidm ti loat bdu 25 x
50 em cdn 20 x 40 cm d8i véi dang cay con dudi
15 thang tudi, c6 mot tdng 14 hay 2 tang 14.

- Cédc dang cay con cé tang 14 nhu bau 2 tdng
14, tum bAu 3 ting 14, khi trong c6 uvu thé rd rét:

tappable trees in comparison with 1.05% of 8G and
26.05% of MST. Noticed that, BS 3 had reached the
standard of tapping at 60 months. At 72 months,
SG and ST 18 could not reach the standard of
tapping.

This showed that on the latosol soil as Nong Nai
province, the planting method by BS 3 reduced the
immature period 2 years compared tc ST 18, 8G
and 1 year compared to PB 0 iu the nursing
condition,

In this experiment, yield was collected in the
first 3 years of tapping. The yield of BS 3 was
superior. Due to early tapping, the cumulative yield
of BS 3 of 3 years of tapping was 3,147 kg/ha. It was
167.2% of PB 0 whereas mini stump only obtained
78.5% of PB 0. The yield of SG was lowest. |t was
only 44.3% of PB O due to the longer immature
period.

From the experiment and actual production
in RRIV, cost of popular planting materials
presented in table 12.

The result showed that cost of planting
materials without whorl was lower than the
planting materials with whorl. Among them.
PB 0 {18 x 35 cm) had the lowest cost, next to
ST 10 and the highest was BS 6 (US $ (0.97) and
CST (US % 1),

BS 3 and PB 2 had the same cost.

V. CONCLUSIONS
* In the nursery with sufficient water, young

cm 60

50

30

20

10 4

Théang (Months)

| ®TB/3(BS3) mTL (MST)OBn/ 0(PBO) @GN / L(SG) mT(ST )18

_ Ghi chii: TB/3 bdt ddu md cgo vdo thdng 6/1986 (60 thdng tudi)
Biéu d6 2: Anh hudng cia cdc phuong phdp trong méi dén khd ndng vanh cao su (TN 16 145 AL)
Figure 2: Effect of various planting materials on the increase of girth (Plot 145 An Loc)

Thang 10/1997
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Bing 8: Anh huéng cda céc phuong phdp tréng dén chit lugng vuin cay
Table-8: Effect of planting methods on rubber growth (Plot 85 Lai Khe)

Chi tidu Nam quan trdc Bn 10 Bn 12 T 10
Observations Observed year PB2 PB O ST 10
Vanh (em) 86 9.75 7.9 8.2
Girth {em) 87 159.0 16.86 17.25
88 27.3 25.6 25.84
89 36.51 34.9 34.94
7/90 41.54 38.1 38.15
Ti 1& hoan chinh ndm thtt 1 (Percentage of established success at 1 year after planting)
(%) 98.5 94.3 90.7

Béng 9: Anh hudng ctia céc phuong phap tréng moi dén sinh tradng cao su (TN 16 3/3 LK)
Table 9 : Effect of several planting maierials on rubber growth (Plot 3/3 LK)

Nghiém Nim TV 1é séng (%) | Vanh 10/95 | Vanh 10/86 | Test Duncan
thite trong Percentage of Girth in Girth in 0,05
Treatment Planted budded plants October October Duncan’s Test
year success (%) 1995 1996 _p <005

T 10 8T 10 8/1994 67.50 8.94 18.66 B

TB/1 BS 1 8/1994 47.46 9.05 19.37 B

Bn/1 PR I 8/1994 97.28 9.98 20.70 B

TB/6 SB 6 8/1994 96.32 12.39 24.67 A

CT CST 7/1995 97.43 16.38

Ghi chii ; Dong vd tinh PB 235
Notes : Clone PB 235

Bing 10: Anh huéng cia phuong phap tréng dén tj 18 cdy dat tiéu chudn cao (%)
(TN 16 145 AL)
Table 10: Effect of planting materials on percentage of tappable trees (%) (Plot 145 AL)

60 thang 72 thang 84 thang
60 months old 72 months old 84 months old
Phuong
phip tréng | Cay cao/ Cay cacd/ Cay cao/
Planting ha ha ha
materials Number of % Number of % Number of %
tappable tappable tappable
trees/ha trees/ha trees/ha
TB/3BS 3 362 76,06 421 88,45 471 98,95
L MST 124 26,05 292 61,34 302 63,45
Bn/0PBO 99 20,80 337 70,80 402 84,45
Gn/L SG 5 1,050 198 41 60 337 70,80
T18 8T18 99 20,80 213 44 74 248 52,10
Ghi chit : - 83 lidu tinh trén ddng vé tinh PB 235
- % 50 v&i mat dd cdy dimg nam thit nhat (476 cdy / ha)
Notes : - Data recorded on clone PB 235
- % compared to density of trees in the first year (476 trees)
Ky nigm 100 nim cay Cao su di nhap vao Vidt Nam Thang 10/1997
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Bing 11: Anh huéng ciia phuong phép iréng dén sin lugng qua 3 nam cao diu tién

(TN 16 145 AL)

Table 11: Effect of planting method on rubber yield after 3 years of tapping (Plot 145 AL)

Ném cao thd 1 | Nam cao thit 2 | Nim cao thit 3 Sén Igng cong dén E

Phuong phip (The ﬁrst' yeaar | (The secon‘d year | (The thzrc.i year (Cumulative yield) “
trong of tepping) of tapping) of tapping) | i
(Planting i % so vdi ‘
material) glcle kg/ha glcle kg/ha gic/c | kg/ha kgha | T10 ‘
gltit | kglhaly | gl/tit | kglhaly | g/t/t | kglhaly | kglhaly | % compared '

' to PBO |

TB 3 (BS3) 36,6 637 455 918 70,56 1592 3147 | 167.2 i
| TL {MST) - - 36,7 514 66,6 963 1477 ‘ 78,6 ‘
Bn /0 {(PB 0} - - 37,0 600 66,5 1282 1882 100 3
Go/L (SG) - - - 54,7 833 833 | 443
T 18 (ST 18) - - 40,6 415 73,8 878 1293 68,7 i

tang truéng nhanh, ty & séng cao khi trdng ngoai
dai tra, ty & hoan chinh vudn cdy cao, rat ngén
théri gian kién thiét co ban tir 6 - 12 thang.

- Cac dang ciy con tién b c6 tAng 14 nhu
tum bau 6 tang 14, “core” tum c6 ty 1& séng cao,
cdy sinh trudng manh.

VLDE NGHI

- Khong sit dung tum bdu 1 ting 14 ngoai san
xudt trén ving dat xdm.

- Tiép tuc theo déi thi nghigm so sinh cdc
dang cay con tién bé tai 16 3/3 Lai Khé dé danh
gid hidu qué kinh t& cia cdc dang cay con cé tang
14 ti&n b4 nhu tum biu 6 ting 14, ‘core’ tum, cé
thé dng dung trong diéu kién Viét Nam nham
rit ngén thoi gian kién thiét cg ban.

- Tiép tuc nghién citu ch&€ d dinh dudng cho
cay con d6i vdi cdc dang bau nhd va danh gid kha
ning sinh trudng, sin lugng trong diéu kién san
xuat. Khi st dung céc loai bdu nhé kich thudc
18 x 35 ¢cm, 15 x 33 cm, can chi ¥ dén ché &%
dinh dudng.

LOI CAM ON

Chung t6i xin chdn thanh cam on:

- Ong Mai Vin Son, Vién trudng Vién Nghién
ciu Cao su Viét Nam da cho phép ching téi
trinh bay bdo cdo nay.

- Vién Nghign Cuu Cao su Malaysia dd@ hé
trg kinh phi thuc hién thi nghiém “Cdc logi cdy
con tién bé, 16 3/3 Lai Khé” théng qua chuong
trinh T.A.P.

- Cde k¥ su, cde ky thudt vién Bé mén Ky
thudt Néng nghiép va Bé mén Néng héa thé
nhudng, Vién Nghién citu Cao su Vigt nam da

budding graft could be applied when diameter
of stock approaches from 4.9 - 10 mm.

* Size of polybag could be reduced from 25 x
50 em to 20 x 40 cm for producing planting
materials.

* The planting materials with whorl such as
2 - whorl budding, 3 - whorl budded stump in
polybag achieved high percentage of budded
plants success when transplanting to the field
and reduced the immature period of rubber from
6 - 12 months.

* The advanced planting materials such as
6 - whorl budded stump in polybag, mini "core’
stump attained high percentage of budded
plants success and vigorous growth.

VI SUGGESTIONS

* One-whorl budded stump in polybag should
not be used in the field on grey soil.

* Continue observing the experiment of
comparison on advanced planting method in
plot 3/3 Lai Khe for evaluating economic
efficiency of some various plantings materials
such as 6- whorl budded stump in polybag, mini
“core” stump.

* Continue studying fertiliser for small
polybag size to evaluate growth and yield in the
field. Pay attention to the nutrition of the rubber
tree for small polybag with size of 18 x 35 ¢m, 15
x 33 cm.
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Gia thanh cdc loai cay con:

Finisher cost of some planting materiais :

Bang 12 : Udc tinh gia thanh cac loai cay con

Table 12. Estimation of finished cost of some planting materials

{Bon vi tinh : 1.000 VNB)
{Unit : 1,000 VN§)

o T10 |[Bnd®PB0) | Bo/0(PBO) | Bn/0 (PB0) | TB/3(BS3 | Bu2(PB2 | TB6(BS6) | CT (CST)
Logi cay con (ST 10} | 25x50cm | 20x40cm | 18x35cm | 20x40cm | 20x40cm | 25x50cm | 2550 cm
S8 cay thiét ké/ ha
0 | 1000 120,0 1 120,000 0
Nimbor of desianed trezs) 80,00 00,000 0,000 40,000 00 120,000 12,400 12,400
TV 18 st dung (%)
60 5 70 8 11,160 11,16
(Percentage of used (%)) 65 6 6 0 160
S8 ciy sl dung
: 0 65,000 78,000 91,000 84,00 ,000 90

Number of used plants 48,00 ’ ’ ' 0 96,00 %0
Cong lao dong 34,140 70,815 65,415 65,900 47,175 68,730 33,229 35,461
(Labour cost)
Chi phi vét tu

: 0,152 3 7 46,974 188,0 213413 996. 79
Matorials cost) 30,15 63,135 63,44 69 88,097 13,413.7 86,996.4 88,795
Chi phi quin Iy 32146 | 66975 6,443.1 5,643.7 B 11,763.6 14,107.2 6,011.3 6,212.8
(Management cost)
Téng gia thanh

67,5066 | 1406475 | 135305.1 118,517.7 247,035.6 296,250.9 126,236.6 130,468.8

(General cost)
Gi4 thanh cay con
Finished cost/planting material)
VND (VN §) 1.406 2.163 1.734 1.302 2.940 3.085 11311 11.690
.USD (US §) 0.12 018 | 015 0.11 0.25 0.26 0.97 1.00
% so v6i T 10 (% compared to ST 10} | _ 100 153.86 |  123.34 92.61 209.11 21942 |  804.30 831.26, |

Ghi chii : - Tham khéo du théo qui trinh k¥ thudt nim 1997 va gia thuc t& tai Trung tAm An

- 1 USD = 11.670 VND ( Thang 8/ 1997).

Notes :

- 108 $= 11670 VN $ (August 1997).

- Refer to the draft technical procedure 1977 and actual cost of RRIV

Léc, Vién Nghién ctu Cao su Viét Nam.
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thie hién va thu thdp s6 lidu cae thi nghiém.

Mién Péng Nam Bé, mia mua tit thang 5 -
11, ¢6 lugng mua > 1.800 mm/ ndm vdi téng s6
ngay mua 140 - 160 ngay. Maa khé kéo dai ti
thing 12 - 4 ndm sau. _

Tay Nguyén mia mua tit thang 5 — 10 véi
lugng mua 2.300 mm/{ndm. Mia kho tit thdng
11 - 5 nam sau, han hdn thuong xdy ra vdo thdng
2, 3 do lugng béc hot nudce lon trong diéu kién it
mua, géy nén tinh trang khé han khdc nghist,
dnh hudng dén sinh trudng cao su’.

Thanks are due to Malaysian government for
financial support through TAP program to
implement the experiment at plot 3/3 LK (Lai
Khe Station).

We are grateful to the engineers, technicians
of Division of Agricultural Technique and
Division of Agro-chemistry & Soil for their
carrying out and collecting data of these
experiments.

In Southeast region, rainy season began from
May to November with rainfall more than 1,800
mm [year. Total of rainy day was 140 - 160 days.
Dry season prolonged from December to April
in following year.

In High land, rainy season began from May
to October with rainfall 2,300 mm/year. Dry
season prolonged from November to May in
folowing year. Drought frequently happened in
February, March by large amount of evaporating
water. It caused seriously dry situation that
greatly affected the rubber growth®.
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Phy bdng 1: Thoi vu tréng cao su & Viét Nam5
Appendix 1: Rubber planting season in Vietnam®

(Centre coastal area North region)

Phuong phap tréng Tum Biu
{Planting methods) (Bare—root budded stumps) | (Polybag budded plants)
Mién Dong Nam B (Southeast region) 1/6 — 31/7 15/5 — 31/8
Tay Nguyén (High land centre) 1/6 — 15/7 15/5 — 31/7
Duyén Hai mién Trung va Bdc bd Thang 9 va 10

(September and October} I

K¥ nigm 100 nam cay Cao su dinhap vao Viét Nam
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PHAN IV

SINH LY VA KHAI THAC MU CAO SU
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KHAO SAT DIEN BIEN CAC THONG SO SINH LY MU
CUA CAY CAO SU #EVEA QUA CAC NAM CAO
EVOLUTION OF LATEX PHYSIOLOGICAL PARAMETERS
OF HEVEA RUBBER TREE OVER CONSECUTIVE TAPPING YEARS

D6 Kim Thanh va Nguyén Anh Nghia
Vién Nghién cttu Cao su Viét Nam (Rubber Research Institute of Vietnam)

1. TOM TAT

Pa tién hanh nghién ciu trén 10 dong vé tinh
cao su la GT 1, RRIM 600, PB 235, VM 515,
PB 255, PB 310, PB 217, RRIC 100, RRIC 101 va
RRIC 121 qua 4 ndm cqo lign tép trén mdt coo
BO - 1 dé xem xét danh hudng cia thot gian khai
thac va/hode vi tri migng cao dén sdn luong va
ede thong 6 sinh ly mi.

Két qui cho thdy sdn luong (g/c/c)da gia ting
dén dén vio nhiing ndm cqo sau cho dén khi midng
cao xudng gan goc thi san luong tut gidm. Ham luong
duong trong mi gidm ddn qua cde ndm cgo sau.
Téng héim lugng chdl khé vé lan vé co tdng dan qua
cdc ndm cgo trong khi ham lupng thiols dubng nhu
on dinh trong sudt thoi gian thi nghigm.

Mec dit c6 gid tri tuyét déi cia cdc thong sd mang
tinh dic trung eia dong vd tinh, nhung cdy cao su
néi chung co ciing dap ting vé san lugng vi cdc théng
s6 sinh Iy mi voi vige cao mit va [hode vi tri migng
cao. Két qud dat duge da bo sung thém kién thic
nhdm lam co s& cho viée binh lugn cic két qud phan
tich théng s6 sinh ly miL

1. DAT VAN DE

Két qud nhiéu nghién ciu trude day da cing
¢& hifu bigt vé sinh 1 md cia cay cao sul. Tu
nhing kién thie dat duge da din dén su chudn
doan tinh trang sdc khde cia hé théng tao mu
nhiim xdc dinh ch& dd khai thac thich hgp trdnh
sy khai thac qud do hoac khai thdce dudi mue
tiém nang san lugng elia dong vé tinh.

Cé bon théng s6 sinh 1y da duge xde dinh c6
lien hé chat ché véi sdn lugng va dé do duge d6
14 dudng, lan vé co, Thiols va tdng ham lugng
chat rén (TSC).

Viéc binh luin két qua cdc théng sd thi tuong
dsi phiic tap vi cdc thong s6 nay du mang dic
diém sinh hoc elia timg dong vd tinh nhung cing
tuy trudng hop cy thé ma né ¢é ¥ nghia sinh ly
khac nhau trong méi quan hé dén san lugng.
Céc trudng hop cu thé da dugec xem xét 1a didu
kién khi hau, chu trinh dinh dudng cda cay
tréng, diéu kién khai thac?.

1. ABSTRACT

Study was conducted on ten rubber clones
i.e. GT 1, RRIM 600, PB 235, VM 515, PB 255,
PB 310, PB 217, RRIC 100, RRIC 101 and RRIC
121 over four consecutive lapping years on panel
BO-1 to examine the effect of tapping duration
and [ or position of tapping cut on yield and latex
physiological parameters.

The results showed that yield (g/t/t) was
increasing gradually in following tapping years
until the cut reached the stock [ scion union where
yield was lower. Sucrose content was decreasing
slightly. Inorganic phosphorus and Total solid
content was increasing whereas Thiols content
was likely stable over tapping years.

In general, rubber trees have responded in
similar ways with tapping and/or position of
tapping cut though the absolute values reflected
physiological features of each clone. The
acquired understandings could supplement for
interpretation of the result of latex physiological
analysis.

1. INTRODUCTION

The result of earlier works has strengthened
the knowledge of rubber tree physiclogy!. The
acquired knowledge leads to diagnose the health
status of laticifercus system to define suitable
tapping systems that avoid the over-
exploitation or under exploitation yield
potential of rubber clone,

There are four physiclogical parameters
relate closely to yield and can be measured
easily. These are content of sucrose, inorganic
phosphorus, thiols and total solid content (TSC).

The interpretation of these parameters is
relatively complicated because on the one hand
they reflect the clenal characteristics, on the
other hand they have distinct physiological
meanings relating to yield in specific
circumstances such as climate, vegetative cycle

and exploitation conditions2.

Thang 101997
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Viée khai thde cao su duge thue hién bing
céch cao déu dan timg 13p vé méng trén cdy cao
su. Nhi vy, qua mgt 86 nam khai théce miéng
cgo di chuyén dan dan trén than cdy da c6 thé
gay ra su khdc biét vé sdn lugng & cde vi tri
miéng cao cao thap khdc nhau trén than cdy
cao su. Eschbach? da nghién ctu mgi tuong
quan gida cdc thong s& sinh 1y ma véi sdn Iugng
cla mét s§ dong vo tinh theo cde d6 cao khac
nhau.

Xuat ph4t tif nhimg két qué da néu trén, mét
nghién ciu vé cdc théng s6 sinh 1y md da duge
tién hanh trén 10 dong vé tinh cao su qua bén
nam cao. Két qua vé cdc thong s sinh 1y md da
duge xem xét trong méi lien hé véi thui gian
khai thdc hay vi tr{ miéng cao nhim 1am cq s&
cho viée binh luan céc két qué phan tich trong
chuédn dodn mg.

IIL NOI DUNG PHUONG PHAP

Thi nghiém duge tién hanh tai 16 SL/87 -
Tram thuc nghiém Cao su Lai Khé trén 10 DvT
cao su (PB 235, GT 1, RRIM 600, PB 217,
PB 310, VM 515, PB 255, RRIC 121, RRIC 101,
RRIC 100). Mubi cay ¢6 ciing cd vanh thén ciia
mbi ddng v tinh d; duge chon d€ tién hanh
theo doi sdn lugng (g/e/c) cdc théng s6 sinh ly
nhu ham lugng dudng, Thiols (R-SH), 1an vé cg
(Pi), ham lugng mi khé (DRC) va téng ham
lugng chdt rdn (TSC). Phan tich cac thong sg
sinh 1y mi duge thuc hién vao thdng 11 hang
nam wr 1993 - 1996.

Céc cay trong thi nghiém duge cao theo ché
d$ 1/28 d/3. Sau khi cao, san ligng mu trong 5
phit ddu duge bd di, sau d6 mi duge chdy vao
trong chén nhua 6 uép nude d4. Ti lugng m( thu
duge tir phit tht 5 dén phit tha 35, ding pipette
ty dong hat 1 ml mi dé tinh ham lugng TSC; hat
1 ml nita cho vao trong dung dich 9 m! TCA 2,5%
dé xdc dinh ham higng dubmg, Pi va Thiols. Sau
dé mi duge giir trong nuée d4 va duge dua ngay
vé phong thi nghism dé tién hanh phén tich theo
phuong phép da trinh bay truge day®.

Khi cay ngung chdy md, dong téng thé tich
mit nude cla ting cdy sau dé san lugng (g/c/c)
duge tinh bing cdch nhén vdi him lugng DRC.

Céc tri s6 clia ce thong 3 trinh bay trong bdo
cdo nay 13 gia tri trung binh cta 4 - 5 ln phan
tich trong méi nam. Tuy nhién, dén nam cao tha
4, do cay quan trdc cha 2 dong vé tinh VM 515 va
RRIC 101 bi gay do gi6 nén chi con quan tréc trén
hai cdy ctia mdi dong v tinh trén.

Latex was harvested by frequent tapping
thin layers of bark, Hence, over consecutive
tapping years, tapping cut was moving down
the stock/scion union where can cause difference
in yield at different positions of tapping cuts.
Eschbach? studied the correlation of latex .
physiological parameters and yields on various
clones at different heights of tapping cut,

It is derived from the above understandings,
a study of latex physiological parameter was
implemented on ten rubber clones over four
consecutive tapping years. The obtained data
were examined about exploitation duration or
positions of tapping cut in order to establish
baseline for interpretation the latex analytical
results,

III. MATERIALS AND METHODS

Trial was conducted at plot SL/87, Rubber
Experimentation Station - Lai Khe, Ten rubber
clones were studied are PB 235, GT 1, PB 217,
PB 310, VM 515, PB 255, RRIC 110, RRIC 101
and RRIC 121. Ten trees of each clone have the
same girth were selected for recording of yield
(g/t/t) and four latex physiological parameters,
l.e. sucrose, inorganic phosphorus, thiols and
total solid content. Latex analysis was carried
out in November every year from 1993 to 1996.

Selected trees were tapped 1/2S d/3. One
millilitre of latex collected from the 5th to 35th
minute after tapping was pipetted into a glass
container for determination of TSC. Another 1
ml of latex was put into 9 ml of 2.5%
Trichloroacetic acid (TCA) for determination of
sucrose, Pi and Thiols, Then, the samples were
kept in ice and transferring immediately to the
laboratory for determinations following the
procedures mentioned earljerS.

When the latex flow has stopped, total
volume of latex was measured and yield (g/t/t)
was calculated by multiplication the quantity of
latex volume to dry rubber content.

The values of latex physiological parameters
presented in this paper are mean of 4.5
consecutive readings at each year. However, at
the 4th year of tapping, the trees of two clones
VM 515 and RRIC 101 were snapped by wind
damage there are only two trees left for
recording,

K§ niém 100 nam cay Cao su di nhap vao Viet Nam
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IV. KET QUA VA THAO LUAN

A. THAO LUAN

1. Trung binh san lugng va cde théng
s6 sinh 1y m1 ctia 10 dong vé tinh qua bén
nam cao

K&t qua bang 1 cho thdy nhém cic dong vé
tinh ¢6 san lugng cao 14 VM 515, PB 235,
PB 255 va RRIC 101. Dong vé tinh GT 1, RRIC
100 thudc nhém sdn lugng thap. Lién hé voi cac
théng sd sinh 1§ ma cho thdy dong vé tinh
VM 515 va PB 255 thé hién dac tinh sinh 1y mi
tot vé cdc thong s6 sinh 1y md. PB 255 ¢6 kha
nang tot vé& tai sinh mi trong khi VM 515 t6t vé
dong chay. Tuong tu PB 235 14 dong v6 tinh sdn
lugng cao, cac théng s6 sinh 1y mi & mife t6t chi
trit trudng hop dutmng thip vén 14 dac tinh cda
dong v6 tinh nay. Dong v6 tinh PB 217 va RRIM
600 trong trudng hop nay khong thé hién céc
dic tinh nhu da néu trong bdo cdo trude day2.

2. Dién bién sin lugng (g/c/c) qua cdc
nim cao cia 10 dong vé tinh

HAiu hét cac dong vo tinh déu cd su gia tang
sdn hugng md tif nadm thit nhat dén nam cao tha
ba (d thi 1) thé hién st hoat dong déu din va
tang dan theo tudi cdy, tuy nhién dén niam cao
tha 4 san lugng mi da cé sy gidm sat, didu nay
tring véi bdq cdo trude day®. Nguyén nhan cla
su sut gidm'san lugng nay cé thé 1a do sy han
ché cia ving huy déng mi®. Tuy nhién vdi cée
dong vb tinh PB 235 va VM 515 do tinh tich cue
hoat dong cla hé théng mach m( nén van gii
mic ting san lugng ¢ nam cao thi 4.

3. Dié&n bién ham lugng dudng qua cic
nim cao trén 10 dong véd tinh

Ham lugng dutng gidm dan tif nim dau ching
t6 sy sif dung dudng cho qué trinh téng hgp mi
cao su {dd thi 2). Cho nén cao mu di gép phén
lam thay ddi qud trinh sinh 1y cdy chuyén tu
giai doan déng héa sinh khdi sang viéc tdi tao
lugng ma. That vay, & mdt vai dong vo tinh nhu
RRIM 600, GT 1, PB 310 44 c6 su tang nhe ham
lugng dudng do hiéu Ung thu hit dudng. Nguge
lai, RRIC 121 ham lugng dudng cao cd thé phdn
anh sy tich tu dutng do hiéu dng thu hat véi sy
tidu thy dubng dé tdi sinh mu thép.
4. Dién bién téng ham lugng chat rin
(TSC) qua cdc nam cao trén 10 dong vd tinh

TSC cic dong vé tinh déu cé xu hudng gia
téing theo nhiing nam cao tiép theo ching té su
tich cuc cla qué trinh sit dung dudng dé tai tao
ma va két qud 13 sdn lugng mu tang dan vao
nhing ndm sau (dé thi 3). Dong vé tinh

IV.RESULTS AND DISCUSSIONS
A. RESULTS

1. Mean of yield and latex physiological
parameters over four consecutive tapping
years

Table 1 showed that group of high yielding
clones comprised of VM 515, PB 235, PB 255
and RRIC 101 whereas GT 1 and RRIC 100 were
low yielding ones. VM 515 and PB 255 likely
showed good latex physiological parameters. PB
255 indicated good latex regeneration
capabilities whereas VM 515 showed favourable
latex flow. Similarly, PB 235 was a good
producer with good latex physiological
parameters except low sucrose content as its
nature characteristic. PB 217 and RRIM 600,
however, In this case did not showed their
nature latex characteristics as reported earlier?.

2. Yield performance of ten clones over
consecutive tapping years

Yield was increased gradually from the first
year to the third year of tapping on all clones
(figure 1). However, yield of 4th year was
reduced obviously that coincide with earlier
reports®. The main reason for decreasing in
yield might be the limitation of drainage areas®.
In contrast, PB 235 and VM 515 showed
continuous high yield indicated their active
metabolism of laticiferous system.

3. Sucrose content of ten clones over
consecutive tapping years

Sucrose content in latex decreased over
tapping years (figure 2). The reduction of
sucrose content implied for the utility of sucrose
content for latex biosynthesis. Hence, tapping
induced transitionally the assimilates processes
from biomass assimilate to latex synthesis. In
fact, on some clones such as RRIM 600, GT 1,
PB 310 sucrose contents increased slightly due
to the sink effect.

In contrast, clone RRIC 121 maintained high
sucrose content might reflect the accumulation
of sucrose due to ‘sink effect’ with low
consumption of sucrose for latex regeneration.

4. Total solid content of ten clones over
consecutive tapping years

TSC increased in consecutive tapping years
showed the trend of utilisation sucrose for rubber
regeneration on all clones (figure 3). This explained
the higher yield harvested in consequence years.
As mentioned above, the low value of TSC of latex

Thang 10/1997
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RRIC 121 c¢6 TSC giam vao hai nam cudi biéu
hién sy gidm hoat déng cla qua trinh tai tao
mt. Két qud 13 giy ra sy tich tu dutmg trong hé
thong mach md va ham lugng dudng cao nhu da
trinh bay & trén. .

Su gia tang TSC vae nam cudi mdt mat ching
td qud trinh tich cue clia su téng hop cao su, tuy
nhién TSC cao d& dang giy can tré dong chay
do ting d¢ nhdy ctia md’. Tuy nhién, PB 235,
VM 515 va PB 310 TSC chi tang nhe vio nim
cudi do d6 khéng giy can trd cho dang chdy va
gitt duge mire sdn luong cao.

5. Dién bién ham lwgng lan vé co (Pi)
gua cdc nim cao trén 10 dong vé tinh

Ham lugng 14n v6 co trong mi phan dnh cice
qud trinh trao d6i nang lugng cla céic hoat dong
bién dudng trong hé théng tao ma. Su gia tang
dan dan ham lugng Pi ching té su hoat déng
manh mé clia hé théng, Hoat dong nay cé thé
14 qud trinh tdng hgp tdi tao md hoac cé thé 1a
qud trinh huy dong, van chuyén cdc chdt vao
trong hé théng cho cde hoat dgng bién dudng.
Piéu nay cé thé giai thich cho miic gia ting qud
trinh néng lugng trong hai ndm dau la do sy
téng hop tai tao mi cao su va da dat dén s cin
bdng vao ndm thi ba, sau d6 vao nim cao thd
tu, Pi gia tang nhe do su han ché ving huy déng
ma va cay cin ning lugng dé van chuyén chat
ddng héa vao hé thong 6ng mi (dé thi 4).

from clone RRIC 121 decreased in last two tapping
years showed the low activity of latex regeneration.
As a result, the accumulation of sucrose in the
laticiferous system and higher sucrose content were
observed.

Higher values of TSC in the 4th tapping year
showed the active metabolic process but higher
TSC values again affected on latex flow due to
higher viscosity”. However, slightly increased
of sucrose content on clone PB 235, VM 515 and
PB 310 did not have strong effect on latex flow.

§. Inorganic Phosphorus content of ten
clones over consecutive tapping years

Pi content reflects the energy processes of
various metabolic activities in laticiferous system.
The gradual increasing of Pi in consecutive
tapping years showed the active metabolic of
system. These metabolic activities included
rubber biosynthesis processes or the processes
of transportation of material to the laticiferous
system for its metabolic activities. Higher values
of Pi in the first two tapping vears explained for
active of laticiferous system where rubber was
biosynthesised for latex regeneration between

. two tappings. Pi reached the balance status in

the third years, but in the fourth year it slightly
increased due to the limitation of drainage areas
and tree needed energy transport the assimilates
to the laticiferous system.

Bing 1: Trung binh san lugng (g/c/c) va cac théng sé sinh 1y mi trong bén nam cao

(1993 - 1996) cua cic dong vé tinh

Table 1: Mean yield (g/t/t) and latex physiological parameters of ten rubber clones over four

consecutive tapping years

Théng s6 sinh ly mu (Latex physiological parameters) _]
DVT (Clone} San lugng (g/c/c) | Pudng (mM) . R-SH

Yield (g/t/1) Sucrose | iMooy | TSC®
GT 1 26,4° 13,2% 11,1¢ 0,70° 35,7¢d
PB 235 42.5° 3,9° 18,1° 0,65 36,9°
RRIM 600 31,7% 11,8 12,3 0,55 34,7¢%
VM 515 42,8° 17,9 20,6° 0,85° 33,6°
PB 255 47,2 13,8° - 20,7° 0,99° 40,4°
PB 217 30,4% 8,14 19,7° 0,66 40,9°
PR 310 39,2° 10,8° 25,5" 0.70° 394"
RRIC 121 32,65 12,5% 14,2 0,63% 45,4°
RRIC 101 42 6° 8,24 18,2" 0,53" 35,8%
RRIC 100 27,9° 8,84 11,5° 0,60° 35,1%
Trung binh (Mean) 36,3 10,9 17,2 0,69 37,8

Ghi chi : Cde k¥ tu giéng nhau trong ciing mét cjt khong 6 ¥ nghia théng ké theo trdc nghiém

da doan Duncan.
Note :
statistically.

Figures have the same letter in the same column indicate no significant diference
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6. Dién bién ham lugng Thiols (R-SH)
qua cdc nim cao trén 10 dong vd tinh

R-SH déng vai tro diéu hda trong cdc qud
trinh bign dudng. Thiols vira tham gia trong qua
trinh sinh téng hgp mu vita gép phén lam ting
tinh én dinh mi. B3 thi 5 cho thay cé su gia
ting ham lugng Thiols trong nam diu cao ma
sau d6 ¢ mic 6n dinh hodc gidm nhe.

B. THAQ LUAN

Céc gid tri tuyét do6i cla sdn lugng va céc
thong sd sinh 1y m{ cao hoac thap biéu dién dac
trung cta dong vd tinh. Tuy nhién do tdc déng
cua cao mu hoac vi tri miéng cao qua cdac nam
cao dan dén dién bién clia cdc thong s nay tuan
theo hudng nhu say :

* San lugng.tdng dan vao nhilng nam cao
ddu sau dé gidm khi miéng cao xuéng gan goc.

* Putmg gidm dan do su bién dugng dudng
sinh tong hop cao su.

* TSC ting dan vao cdc nam sau chiing té su
én dinh cla qua trinh phan chia cdc chat déng
héa theo hudng ting sinh khéi va tdi tao mu.

* Pi tang dan biéu 16 su hoat dong tich cuc
cua hé théng mach ma.

* R-SH tang trong nam dau sau dé 8n dinh
tang hoac giam nhe.

Nhiing thay ddi cac théng sd sinh 1y md trong
méi lién hé vdi san lugng cho thay tde déng cla
ngoai cdnh (cao md, vi tri miéng cao...) d&n tinh
trang sinh 1y cdy cao su. Sy phan Ung cda cdy
vél nhiing tdc dong trén tuong ty nhau. Tuy
nhién, can ¢6 nhiing nghién etu sau hon dé& phén
bigt tdc doéng cla ting yéu 8 riéng 1é. R4t khé
khian dé xem xét timg y&u t6 mot .vi ching cé
tuong quan lan nhau. Vi vay, 4p dung phuong
-phédp phén tich da bién thi cdn thidt d& binh
luan két qua.
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phép trinh bay bdo cdo néay. Chan thanh cdm on KS.
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6. Thiols content of ten clones over
consecutive tapping years

Thiols have regulatory roles in the metabolic
processes. It participates in the rubber
biosynthesis processes and being main factor
for latex stability. Figure 5 showed that Thiols
slightly increased in the first year and
maintained stable level in consecutive years.

B. DISCUSSIONS AND CONCLUSIONS

The absolute values of yield and latex
physiological parameters express specific
characteristics of Hevea clones. However, tapping
or position of cut has effected on these values
following trends :

* Yield increased gradually from the first
year of tapping to consecutive years until the
cut reached the stock/scion union.

* Sugar decreased due to sucrose metabolic
process for latex regeneration.

* Higher TSC in the following years
demonstrated the stability of processes of
assimilate partition in the laticiferous system
for latex regeneration, )

* Higher Pi showed the strong activities of
laticiferous system.

* Thiols showed the stability of the system.

The evolution of latex physiological
parameters in connection with yield shows the
external factors {(tapping, position of cut,...) on
the physiological status of rubber tree. The
responses of trees to those factors are similar.
However, it is needed further studies to
distinguish the effect of each individual factor.
It is difficult to consider each parameter since
they -apparently intra-correlated. Thus a
multivariate analysis is likely important to
interpret the results.
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Dé thi 1 : Sdn lugng (g/c/c) qua 4 nam cqo cia 10 dong vé tink cao sy
Fig 1: Yield (g/t/t) over four tapping years of ten rubber clones
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ANH HUGNG CUA CAC PHUONG PHAP KiCH THICH HOP LY DEN SU DAP UNG
SAN LUONG LAU DAI CUA CAO SU DONG VO TiNH RRIM 600
INFLUENCE OF JUDICIOUS METHODS OF STIMULATION ON LONG TERM YIELD
RESPONSES OF RUBBER CLONE RRIM 600

D6 Kim Thanh!, S.Sivakumaran? va Wong Kai Choo®
! Vién Nghién eitu Cao su Viét Nam (Rubber Research Institute of Vietnam)
2Vign Nghién citu Cao su Malaysia (Rubber Research Institute of Malaysia)
3 Pai hoe Néong nghiép Malaysia (Universiti Putra Malaysia)

I. TOM TAT

Bdo cdo nay xem xét nhizng anh hudng cia cic
nhip dé kich thich sit dung ethephon néng do 2,5%
dén sy dap ung sén luong lau dai ctta DVT RRIM
600 cao d/3 trong 14 ndam. Kich thich 8 ldn/ndm
cho sdn lugng cao nhdt (g/clc, kg/hal/ndm va
san lugng cong dbn) trong cdc nghiém thie, Sdn
lugng clia cae nghiém thitc kich thich 4 va 6 ln/
nédm thi cao hon déi ching Bhéng kich thich du
rang st dap ing nay khéng c6 ¥ nghia théng ké.
Su khde biet nhé gitta nghiém thic kich thich va
khéng kich thich c¢6 ¥ nghia nhu®sau: (1) Kich
thich hop Iy da duy tri s dap ttng thudn vdi
sdn lugng vé lau dai. (ii) Kich thich hgp ly cé
thé lam gia tang sin luong ma khéng gay nguy
hqi dén sy dép dng sdn lugng vé sau. Vi vdy
kich thich hop Iy thi rdt cdn thiét dé cé ddp ting
thudn va bén vigng véi sdn lugng. Hon nila, bdo
cdo nay ciing thdo ludn vé ndng sudt cida cde
mdi cgo.

I1. PAT VAN BE

Ché d6 cao nhip d6 thap d/3 ngay cang duge
quan tdm nhiéu hon do tiét kiém lac djng va gia
tang hé so st dung lao déng/dat dail. Do 86 14n
cao trong nam it hon cda ché d cao nay ma san
lugng trén hectare thap, Cho nén da sit dung mjt
s6 14n kich thich nhe nhim dat duge san lugng
tuong duong véi d/2 bang cach sir dung chét kich
thich ma dé b cho 86 ldn cao it hon cia d/32.
Do vay, nghign citu niy xem xét anh hudng cia
ch& dd cao nhip d6 thdp d/3 véi cde nhip dg
kich thich dén sy ddp Ung sdn lugng lau dai clia
dvt RRIM 600.

III. NOI DUNG VA PHUONG PHAP

Thi nghiém da duge thuc hién tai 16 6, don
dién Bukit Badak, tiéu bang Selangor. Cay cao
theo ch& d9 1/28S d/3 véi cdc nghiém thifc gdm 4
nhip d6 bdi thudc d61a 0, 4, 6 va 8 lan/nam. Mbi
nghiém thitc ¢6 3 14n nhéc v6i 12 cay/nhdc. Bén

I. ABSTRACT

The influences of various frequencies of 2.5%
ethephon stimulation on long term yield responses
of RRIM 600 tapped d/3 over fourteen - vear
duration were examined. Stimulation at eight
rounds per year resulted significantly highest
yields (g/t/t, kg/ha/year and cumulative yield)
among the treatments. Yields of stimulation 4 and
6 rounds per year were higher than the
unstimulated control though the difference was
not statistically significance. The slight difference
between unstimulated control and stimulated
treatments meant that (I) judicious stimulation
maintained positive yield responses over long-
term application; (it) judicious stimulation could
increase yield without harmful effect to the long-
term yield responses. Thus, judicious stimulation
was necessary for sustained and positive response.
In addition, yield performances of various tapping
panels are also discussed.

II. INTRODUCTION

Low frequency tapping of &/3 has drawn more
and more interest due to labour savings and
improvement of land : man ratiol. It is due to less
number of tapping per year of this tapping system
that leads to lower yield per hectare. A number of
mild stimulations was resorted to get comparable
yield to conventional frequency of d/2 by utilising
yield stimulation for compensating the less tappings
per year of d/32. Therefore, this study considers
the influences of low frequency tapping of &/3 with
various stimulation frequencies per year on long-
term yield responses of RRIM 600. ~

III. MATERIALS AND METHODS

The experiment was conducted at field 6, Bukit
Badak, Selangor. The trees were tapped on 1/28
d/3 tapping system with treatments consisting of
4 frequencies of stimulation, ie. 0, 4, 6 and 8
applications per year. Each treatment was
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nghiém thie duge bé tri theo kiéu khdi hoan
toan ngiu nhién.

Céay khong bi khé mét cao duge nhém thanh &
15 - 20 cay nhidu hon s§ cay cin dé lam thi
nghiém. Kiéu tring san lugng dugc ti€n hanh trén
tat ca cac 6 trong 10 nhat cao. Céc & 6 san ligng
tuong duong nhau duge chon va bd tri ngau nhién.

Kich thich duge thyc hién bing cdch ding
ethephon (ET) ndng d6 2,5% b6i ngay trén miéng
cao (Ga). Liéu lugng bdi 1a 1 gam chat dd pha
san/cay/1anvboi. Hoat chat thye su cho mbi 14n bai
duge tinh tif lugng chat kich thich da pha lodng (1
g = 1000 mg) nhan vdi néng dg (2,5/100). Do dé
lugng hoat chit (a.i) 1a 25 mg/cay/lan béi. Dua
trén s§ nay, liéu lugng hoat chat kich thich cia
timg nhip d béi thudc trong mét nam va téng
lugng cong don trong nhiéu nam duge tinh todn
trong phu luc A.

Ghi chép san lugng da duge thuc hién suét cd
mit cao nguyén sinh mgt va hai (BO - 1, BO - 2)
va mit cao tai sinh mét (BI - 1). Th#i gian quan
trdc 1a 14 nam. Trong nghién citu nay, cao mi da
duge tién hanh trong sudt nam {khéng nghi cao
qua déng). Ml nudc tit cde cay trong cing mét &
ctia titng nghigm thic vi titng 14n nhic d4 duge
trén chung va cén trong lugng mua tuoi. Tuong tu
mu chén ciing duge can. Ham lugng ma kha (DRC)
duge xac dinh hai lan/thang cho timg nghiém thic
va mu chén duge tinh todn dua trén su gia dinh la
50%.

Ty 1& khd miéng cao duge tién hanh vao thing
11 hang nam. Ti 1&é khé miéng cao 1a ti 86 gilta
chiéu dai miéng cao bi khd va tong chidu dai miéng
cao cia timg nghiém thifc. S8 liéu khé miéng cao
vio nam cudl duge trinh bay trong bdo ¢do nay.

IV. KET QUA VA THAO LUAN

A. KET QUA

1. Anh huéng ciia nhip d¢ béi thuéc dén
trung binh sian htgng mv khé mbi 14n cao

Trung binh san lugng mi khé trén cidy mbi
14n cao (g/c/c) duge trinh bay trong bang 1. T4t cd
nghiém thidc kich thich déu cho sdn lugng g/c/c
cao tif 20% dén 40% hon dai ching. Trong cdc
nghiém thic kich thich, béi 8 lan/nam cho san
lugng cao hon hin 4 va 6 lan/méam, Hai nhip d6
béi thude sau cho sdn lugng cao hon dai ching
nhung khong ¢6 ¥ nghia théng ke.

Trung binh sén lugng mi khd trén cdy mdi
l4n cao cla ting mét cao dude trinh bay trong
bang 2. Tat cd cdc nghiém thic kich thich déu

replicated three times with 12 trees per
replication. The four treatments were laid in a
Randomised Complete Block Design.

Trees free from tapping panel dryness were
blocked into 15 or 20 tree plots, in excess of the
required number for the experiment. Pre-
treatment vield recordings were carried out for
all plots for 10 tappings. Plots with similar mean
yields were selected and randomly distributed.

Stimulation was carried out using ethephon
(ET) at concentration of 2.5% applied by groove
method (Ga). The dosage for each application per
tree was 1 g of the ready-to-apply formulation.
The actual active ingredient for each application
per tree is calculated from the amount of diluted
stimulant {1 g = 1000 mg) multiplied by the
concentration (2.5/100}. Therefore, the active
ingredient (a.i.) of stimulant was 25 mg for each
application per tree. Based on this figure, the
dosage of a.i. for respective stimulation
frequencies per vear and cumulative amount of
a.1. applied over the years of experiment are given
in appendix A.

Yield recordings were carried out throughout
the first and second virgin panels (B0-1, B0-2) and
the first renewed panel (BI-1). The duration of
recording was over 14 years. In the present study,
tappings were carried out through out the year.

Latex from trees per plot per treatment in
each replication was bulked together and the bulk
wet weight (N°. 1 crop) was then recorded using
field-weighing balance. Late drips were similarly
recorded as bulked wet weight of cuplump. Dry
rubber content of latex was determined twice a
month for each treatment while that of cuplump
was calculated on the assumption of 50% water
content.

Recordings of dryness incidence were carried
out in November of each tapping year. The
percentage of dryness was derived by expressing
the total length of dry cut of each treatment as a
percentage of the total length of cut of that
treatment. Data of dryness that were recorded at
the end of experiment were presented.

IV. RESULTS AND DISCUSSIONS
A. RESULTS

1. Influence of stimulation frequency on
mean dry rubber yield per tree per taping
(g/t/it)

Mean dry rubber yield per tree tapping is
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cho sdn lugng cao hon d8i chimg trén mat cao
BO - 1. Tuy nhign, khdng cé su khic biét o6 ¥
nghia théng ké vé san lugng giita nghiém thie
kich thich 4 va 6 lan/nam so véi d6i chding &
mét cao BO - 2va BI - 1.

P4 tién hanh phén tich théng ké vé sdn lugng
g/e/e cha timg nghigm thie trong mdi 14n cao nhung
do khong cé sy déng nhit vé trung binh binh
phuong cia sai s6 qua cdc nam cao nén da khong
thue hién cdc phan tich sdu hon nhim tim hidu
dnh hubng cba nam cao dén san lugng cia ting
nghié¢m thifc qua cdc nam cac ddi vdi thi nghiém
lau ndm nhy thi nghiém nay. Dién bién san lugng
cia cic nghiém thide qua cdc nam cao duge trinh
bay trong dé thi 1. 8dn Iugng cla cdc nghiém
thic kich thich déu cac hon déi ching qua cac
nidm cao. Nhin chung, san lugng ctia mit cao
BO - 1 thi thdp nhung sau d6 ting cao khi chuyén
miéng cao qua mat cao BO - 2. Tuy nhién, nhan
thdy réng cé sy giam sft san lugng vao nam
cudi ¢ mat cao BO - 2 khi miéng cao xuting gin
chan voi. San lugng mat cao tai sinh BI - 1 tuong
d6i thap.

2. Anh huéng cia nhip dé kich thich
dén trung binh sian lugng md khé trén
hecta (kg/ha/mim)

Trung binh sdn luvgng kg/ha/nam qua 14 nidm
cao duge trinh bay trong bang 3. K&t qua thi
tusng ty nhu san lugng g/c/c. Kich thich 8 ldn/
nam c6 thé san xudt 2396 kg/ha/mam trong khi
kich thich 4 )dn/niam san xuat 2111 kg/ha/nam
so vOi d6i ching khéng kich thich 1a 1713 kg/
ha/ndm.

3. Anh hudng cltia nhip dd kich thich
dén sin lvgng ma kho cong don trén hecta
(kg/ha) qua 14 nim cao

Béng 4 trinh bay sdn lugng mi khé céng don
qua 14 nam cao. Phan tich théng ké cho thay ¢
su khac biét ¢6 nghia giita cdc nghiém thie. Kich
thich 8 lan/nam cho san lugng cao ¢é nghia so véi
d6i ching. Khéng c6 su khéc biét c¢6 nghia giia
déi ching va kich thich 4 - 6 lan/nam.

4. Anh hudng ciia nhip dé kich thich
dé&n ti 1é khé miéng cao

Tile kho miéng cao duge theo doi vao nam cao
cubi. Cac & lidu phan tram da duge chuyén déi st
dung phép 14y can bic hai d& phén tich théng keé.
K&t qua cho thay 14 khong c6 sy khac biét c6 nghia
giifa cdc nghiém thite. Két qud nay duge trinh
bay trong bang 5.

presented in table 1. All stimulated treatments
yielded 20%-40% higher dry rubber (g/t/t) than
the control. Among the stimulated treatments,
stimulation at eight rounds per year (8/y) produced
significantly higher yield than either stimulation
at six rounds per year {6/y) or four rounds per
year (4/y). The latter two treatments showed
no significant differences when compared to the
unstimulated control.

The performance of mean dry rubber yield per
tree per tapping (g/t/t) in response to treatments
under different tapping panels is shown in table
2. All stimulated treatments produced
significantly higher yield than unstimulated
control on tapping panel BO-1. However, there
were no significant differences among the
unstimulated control and 4-6 application
treatments on tapping panel BO-2 and BI-1.

Statistical analyses of mean dry rubber yield
per tree per tapping for each of the 14 years of
tapping were done. However, the test of
homogeneity of the error mean squares for each
tapping year showed that these variances were
not homogeneous. Therefore, attempt was not
carried out further to combine the year as an
additional factor in determining the long-term
effect of treatments. The trend of yield
performance in response to treatments during the
14 years of tapping is shown in figure 1. Yields
of all treatments stimulated with ethephon were
consistently higher than the unstimulated control,
In general, the yield level at BO-1 was low but
increased with changing over tapping panel to
BO-2. However, yield declined towards the final
year of panel BO-2 when tapping was approaching
the stock/scion union. Yield was comparatively
low on renewed panel BI-1.

2. Influence of stimulation frequency
on mean rubber yield per hectare per
annum {kg/ha/year)

The mean yield per hectare per annum (kg/
ha/year) taken as an average over the 14 years of
tapping is presented in table 3. The results were
similar to those of mean dry rubber yield per
tree per tapping. Stimulation 8/y could produce
2396 kg/ha/year while stimilation 4/y produced
2111 kg/ha/year and unstimulated tress produced
only 1713 kg/ha/year,
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Bdng 1 : Al:}.h huéng ctia nhip dd kich thich d&n trung binh sin ldgng mi khé trén cay
mdoi l1an cao (g/e/c) etia RRIM 600 qua 14 nim cao mg *

Table 1 : Effects of stimulation frequency on mean dry rubber yiel per tree per tapping (g/t/t) of
RRIM 600 over 14 years of tapping*

Nhip d4$ kich thich (Stimulation frequency) LSD 05
Oy (4§61 chimg)
0/y (Control) 4y &l 8ly
72,3 89,0 87,7 101.0 18,6
| 00 (123) (121) (140)

S6 trong ngode don 1a s8 phin tram.* S§ ligu duge tinh tit sdn lugng hang nam khéng ké mat cao.

Figures within brackets indicate percentage ¥ Values are computed from yearly yields irrespective of
tapping panels

Bidng 2 : f\n_h hudng cia nhip d¢ kich thich dén trung binh sin Iugng mui khé trén cay
méi l4n cao (g/c/c) ciia RRIM 600 & cdc mit cao khde nhau

Table 2: Effects of stimulation frequency on mean dry rubber yield per tree per tapping (g/t/t)
of RRIM 600 under different tapping panels

Nhip &% kich thich
Mit cao Stimulation frequency Trung binh
. - LSDgs
Tapping | O/y (d6i chiing) Mean
. 4/y 6/y 8/y
0/y (Control)
+ BO-1 63.8 780 79,9 86,0 76,9 8,6
BO-2 79,8 100,2 99,0 116,56 98,8 31,8
BI-1 66,1 79,7 73,0 94 4 78,3 19,2

Bédng 3 : Anh huéng cia nhip d$ kich thich dén trung binh san lugng mi khé trén
hecta m6i nam (kg/ha/mim) ciia RRIM 600 qua 14 nidm cao mi

Table 3 : Effects of stimulation frequency on mean dry rubber yield per hectare per annum (kg/
ha/year) of RRIM 600 over 14 years of tapping

Nhip dd kich thich (Stimulation frequency) T binh
O/y (d6i chimg) dfy 6ly ] 8ly Mean
0/y (Control)
1713 2111 2079 . 2396 2075

Bing 4 : Anh hudng cia nhip d¢ kich thich dén san lugng mu khé céng don trén
hecta (kg/ha) cda RRIM 600 qua 14 ndm cao mu

Table 4 : Effects of stimulation frequency on cumulative dry rubber yield per hectare (kg/ha) of
RRIM 600 for 14 years of tapping

Nhip 4§ kich thich (Stimulation frequency)
— Trung binh
0/y (d61 ching)
4fy 6/y 8y Mean
0/y (Control)
23982 29551 20111 33540 ' 29046
LSD0I05 = 6165
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gam/cay/dn cao
Grams per tree per tapping
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Db thi 1 : Dién bién sdn lugng cia RRIM 600 cao 1/28 d/3 vdi
cdc nhip dd kich thich khdc nhau qua 14 ndm cgo..
Figure 1 : Yield performance of RRIM 600 tapped 1/25 d/3
with different frequencies of stimulation over 14 years of tapping

Bédng 5 : Anh hudng ctia nhip d¢ kich thich dén ty 1¢ kho miéng cao (%) cta RRIM 600
Table 5 : Effects of stimulation frequency on dryness incidence (%) of RRIM 600

— Nhip dé kich thich (Stimulation frequency) Trung binh
0/y {461 ching) 4/ c/ 8/ Mean
0/y (Control) Y Y y

9,4 116 9.6 106 10,2

(3,2) 3,1) (2,9) (3,3) (3,1}

Sd trong ngo#c don 1a s§ sau khi di chuyén dfi; LSDgg; (88 da chuyén ddi) = 2,7
Figures in bracket denote the transformed data; LSDy o5 (transformed data) = 2.7

Phy luc A : Lugng chat kich thich ¢éng don di bbi (mg.a.i) véi cAc nhip d¢ kich thich

khace nhau
Appendix A : Cumulative applied stimulant (mg a.i.) with different stimulation frequencies

Nhip d¢ Nim kich thich (Years of stimulation}
kich thich - : _ T
(Stimulation| g} g\ gl 5 | g |7 | 8|09 |l
frequency)
4y 100 | 200 [ 300 | 400 | 500 | 600 | 700 | 800 | 900 |1000(1100|1200:1300| 1400
]
6/y 150 | 300 ;450 | 600 [ 750 | 900 |1050(1200|13501500(1650[1800(195G| 2100
8/y 200 | 400 | 600 | 800 ;100012001400 (1600|1800|2000 (2200 (2400, 2600 | 2800
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B.THAOLUAN .

1. Anh huéng ctia nhip d¢ kich thich
trong méi lién hé véi ning suit san lugng

R& rang 1a ¢6 su ddp img thuin vdi kich thich
qua sudt 14 nim cao mu trén tat ca cdc nghiém
thde kich thich. Tuy nhién mdc dé ddp dng véi
~ san lugng bi chi phéi bdi nhip d6 béi kich thich.
Thyc ra da c6 khuyé&n cdo la cin phdi cé 200 mg
hose hon nita hoat chat kich thich dé dat duge
tinh dap tng t6t3. Kich thich 8 lan/nam (200
mg a.i/cdy/nam) trén RRIM 600 da cho sén lugng
cao so vdi khong kich thich.

Céc s& liéu cho thaiy edn ¢ ngudng nhat dinh
cia hoat chat kich thich bdi trén ciy trong nim
dé dugc d4p dng sdn lugng cao hon ¢é ¥ nghia so
véi doi ching. Két qud dat duge dudng nhu cho
thay nguong nay trén RRIM 600 cao d/3 ném trong
khoang 100 - 200 mg.a.i/cdy/nim. Cho nén néu
tang liéu lugng cao hon ngudng nay sé khang dem
lai két qui gia ting sin lugng theo ti 1& tuong
iing. Vi vAy ma ciy bdi 200 mg.a.i chi gia ting
13% cao hon cAy xtr 1y 100 hay 150 mg.a.i.

Pép dng sdn lugng cha nhip d6 boi 4 - 6 lan/
ném thi ludn cao hon d8i chimg khong kich thich
qua 14 nam kich thich mac di su gia tang nay
khéng cé6 ¥ nghia thong ké. Diéu nay mang ¥ nghia
1a kich thich nhe ciing lam gia ting san lugng va
van duy tri ddp tng sén lugng thuin vé lau dai.

2. Anh hudng cda nhip dé kich thich
trong m&i lién hé véi mit cao

Anh hudng ctia vi tri miéng cao trén mat cao
va dnh hudng cla cdc mat cao khac nhau dén sy
dap (ng san lugng véi kich thich d3 duge xem
x6t. Gan nhu la sdn luong cao nhat va ddp img tot
nhit véi kich thich cia RRIM 600 da duge ghi
nhan trén mat cao BO - 2 (d6 thi 1). Diéu nay
ding voi tit cd cdc nghiém thide kich thich, xu
hudng nay ding vdi thue t€ 1a san lugng cta déi
chiing cling cao nhit & mit cao BO - 2. San lugng
cao ¢ mat cao BO - 2 ¢6 thé 14 do cAy d4 dat dén
sy trudng thanhs.

Ro rang 14 c6 syt gia tang sdn lugng trong nam
dau cao mi trén mit cao BO - 2 sau khi miéng
cao chuyé&n qua tif mit cae BO - 1. San lugng vao
ndm cac cudi ¢ mat cao BO - 2 ¢6 xu hudng giam
do miéng cao xuéng gin chan voi. Hién tugng
nay c6 thé do su han ché céa ving huy dong
miZ. Vi vAy, d4p ing sin lugng cao vao nim
ddu cao mu la do ving huy dong md 16n hon
trong khi ddp tng san lugng kém vao nam cao
cudi 1a do sy han ché cha ving huy déng mu.

3. Influence of stimulation frequency on
cumulative dry rubber yield per heetare (kg/
ha) for 14 years of tapping

Table 4 show cumulative dry rubber yield per
hectare for 14 years of tapping. Statistical analysis
revealed significant treatment effect. Stimulation
8/y produced significantly higher yield than the
control. No significant differences were obtained
between control and stimulation 4/y or 6/y.

4. Influence of stimulation frequency on
dryness incidence

The dryness incidence was recorded at the
final year of experiment. Data in percentage were
transformed using square root transformation and
analysis of variance carried out on this
transformed data indicated no significant
treatment effect. The result of dryness incidence
in response to stimulation frequency is shown
in table 5.

B. DISCUSSIONS

1. Influence of stimulation frequency in
relation to performance

It is evident that there was positive response
to stimulation throughout 14 years of tapping
irrespectively of frequeney of stimulant
application. However, the extent of yield
response was governed by the stimulation
frequency. In fact, it was recommended that 200
mg of active ingredient (a.i.} or more was
necessary to obtain good responses®. It is useful
to note that, stimulation with 8/y (200 mg a.i.
per tree per annum) on clone RRIM 600 produced
in high yields compared to unstimulated trees.

Data obtained showed that a certain threshold
level of a.i. of stimulant per tree per annum is re-
quired in order to obtain significantly higher yield
control trees. The result seemed to suggest that
this threshold for RRIM 600 tapped on d/3 fre-
quency was in the range of 100 mg - 200 mg a.i.
of stimulant per tree per annum. It is likely that
further marked increase in dosages above the
threshold level would not result in proportionate
increase in yield response. Thus in trees treated
with 200 mg a.. stimulant per iree per year the
response was only 113% higher than trees
treated with 100 or 150 mg a.i. of stimulant.

Yield responses to stimulation of 4 and 6
rounds per year were consistently higher than
unstimulated control over 14 year stimulation;
though this difference was not statistically
significant. This likely meant that mild
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Nhitng xu hudng tim thiy nay tring vdi nhiing
két qua trusc day da ndu viung huy déng md cé
thé 4nh hudng dén san lugng béi vi sy gia tang
thai gian chdy ma khi kich thich 14 do sy mé
rong ving huy déng mi trén mat cac?. Han nita,
ca0 mu lién tuc trén cing mot mat cao cling ¢
thé gay ra su dc ch€ mit cao 1am han ché sy vin
chuyén cde chat dong héa d&én miéng cao®.

3. Tilé cidy khé miéng cao trong sy dap
Wng véi nhip d6 kich thich

KEt qua ti 1&6 khé miéng cao quan tric sau 14
n&m kich thich cho thiy khéng cé su khac bigt co
nghia gitta cac nghiém thitc kich thich v d6i ching
khéng kich thich. P4 c6 dé nghi la sy phét trién
khd miéng cao c6 thé khong lién hé dén kich thich
néu kich thich khéng lam gia ting manh su chiét
rit san Iuong ma®. That vay, trong nghién ctu
nay vi cdc nghiém thice kich thich dit véi nhip
dd nao cing khéng lam tdng san lugng ddng ké
hon céy déi ching. Ciing can ghi nhan ¢ day la
RRIM 600 1a DVT man cam trung binh véi khd
miéng cao.

V. KET LUAN

S¢ lidu dat duge cho thdy trung binh sén lugng
qua 14 nim cao di cao hon d6i chiing khong kich
thich ro rét. Bdp dng san lugng cta nghigm thire
4 - 6 14n béi/mam thi ludn cao hon déi chiing qua
14 nam cao méc dii sy khdc biét nay khong c6 ¥
nghia théng ké. Trung binh sidn lugng cla céc
nghiém thic kich thich cao hon d8i ching tir 20%
dén 40%.

Trong nghién ctiu nay, gan nhu 14 mit cao
va vi tri miéng cao ciing 4nh hudng dén sy dap
tng vdi san lugng. Dic biét 14 ¢é su gia tAng san
lugng khi ddi miéng cao sang mét cao mdi,

DPé két luan, ché d6 cao nhip dg thap két
hop véi kich thich hagp 1y c6 thé duy tri mie dap
(ing sdn lugng thudn ma khong gy tac ding cb
hai vé lau dai.

LOTCAM ON

Nghién citu nay la mét phdn trong chuong trinh
hé trg kv thudt gida chinh phi Viégt Nam va chinh
phu Malaysia. Cdc tde gid xin cdm on sy giip
d nhiét tinh cio Dr.Abdul Aziz bin Sheikh Abdul
Kadir, Vién trudng Vién nghién ciu Cao su
Malaysia va O. Mai Vién Son, Vién trugng Vién
Nghién ciu Cao su Viét Nam. Xin gdi loi cdm
on O. Low Boon Hoi va ba A. Parameswari vi
da lam rdt tét trong viéc sdp xép va tinh todn
cdc 86 lidu ngodi l6.

stimilation could increase yield and it
maintained positive yield response over long-
term stimulation,

2. Influence of stlmulatmn frequency in
relation with panel

The influence of position of tapping cut on the
panel and effect of different panels as yield
respones to stimulation have been examined. It
was apparently that the highest yield and the
best responses to stimulation for RRIM 600 were
recorded on panel B0-2 (figure 1). This was true
irrespective of number of rounds of stimulation,
these trends noted on panel BO-2 could be related
to the fact that the highest yielding panel in
unstimulated trees was panel BO-2. The highest
yielding on panel BO-2 was likely due to the trees
attained its full maturationd.

It is evident that there was resurgence in yield
response during the first years of tapping on
panel B0-2 after the cut was changed over from
panel B0-1. The yield responses during the last
year of tapping on panel B0-2 recorded a decline
as the cut approached the stock/scion union. The
above phenomena can be attributed to availability
of drainage areas on the panel?. Thus, the high
yield response during the first year is due to the
availability of a larger drainage area on the panel,
while the poor response during the last year is
due to the limitation in drainage area. These
trends observed conform to findings elsewhere,
which shown that available drainage area can
influence yield responses because the increase
duration of latex flow time under stimulation is
due to largely to an extension of drainage area

‘on the panel4. In addition, tapping commenced

continuously on the same panel could result in
panel blockage that limited the transportatmn
of assimilates to the tapping cut5.

3. Incidence of trée dryness in
response to sitimulation frequency

The results of dryness incidence that were
recorded after 14 years of stimulation showed
that there were no significant differences between
stimulation treatment and unstimulated control.
It was suggested that dryness development
might not be related to yield stimulation provided
stimulation did not result in excessive rates of
crop extraction®. This is true, in the present
studies since stimulated treatments irrespective
of stimulation frequencies were not markedly
high yields than those controlled trees. It is also
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relevant to note that RRIM 600 under this study
has average susceptibility to dryness.

V. CONCLUSIONS

The obtained data showed that mean dry
rubber yield ver 14 years of tapping ottyielded
unstimulated control significantly. Yield
responses of 4 and 6 applications per year were
consistently higher than control over 14 years of
tapping though the difference was not
statistically significant. The mean yield of
stimulated treatments produced 20% - 40% higher
than unstimulated control.

In this study, it was apparent that tapping
panel and position of cut also influenced on yield
response. Particularly, there was resurgence in
yield responses when the cut was changed over
new tapping panel.

In conclusion, low frequency tapping system
combined with judicious stimulation could
maintain positive yield responses without harmfui
effect over long-term stimulation.
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ANH HUUNG CUA NONG 00 ETHEPHON DEN SAN LUONG VA MOT s cHi TIEu
SINH LY MU CAO SU KHAI THAC BANG CAO UP TREN DONG VO TINH RRIM 600
EFFECT OF ETHEPHON CONCENTRATION ON YIELD AND SOME PHYSIOLOGICAL
PARAMETERS OF HEVEA BRASILIENS/SLATEX FROM CONTROLLED UPWARD TAPPING
ON CLONE RRIM 600

Nguyén Anh Nghial, Mohd, Fauzi Ramlan ?, Ghandimathi H.3, Yeang H.Y.3 and
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I. TOM TAT

Nghién ciu da duge tién hanh nhdm danh gid
dnh huéng ciia mét sé néng dé thude kich thich
ethephon (5%, 10% va 20%) dén sdn luong va mot
30 chi tiew sinh ly mi ti cdy cao su ddng vé tinh
RRIM 600 khai thde bdng cqo Up.

Su dép ung t6t kich thich vé mat sén lugng
dd duge ghi nhan. Binh quén trong subt thoi
gian thi nghiém, sién lugng cia cdc nghiém thic
c6 kich thich dat tit 192,5% dén 267,7% so doi
chitng khéng kich thich. Anh hudng cia néng
d6 thube dén sdn lugng thay déi theo thoi gian
tht nghigm.

Bién thién cia cdc chi tiéu sinh Iy dudi anh
huong cia ethephon duoc ghi nhan ld tuong fu
nhu trong triong hop cao xudi. Tong ham lugng
chdt khé (TSC), pH phén bao tan (Cytosolic pH),
hoat tinh enzyme Invertase trong C serum, thanh
phan ddy (bottom fraction BF), hiam lugng Thiols
vd ham luong duing cé thay doi nhdt thai sau
méi lan kich thich mét thoi gian. Trong khi do,
sy thay dét ham luong lén vé co (Pi) va hoat
tinh enzym invertase trong Triton X-100 (Tx)
serum chi duge ghi nhdn sau khi cdy dd@ dugc
kich thich mdt thot gian. Tuy nhién, hogt tinh
enzyme Polyphenol Oxydase (PPO) khéong bi dnh
hudng bdi kich thich.

Sy gidgm ddn vé mat dip ing sdn lugng khi
kich thich ethephon & néng d¢ 20% so vdi kich
thich & néng dé thdp kon (5% va 10%) cung voi
mét s6 thay doi trong cde chi tidu sinh ly cho
thdy c6 dnh hudng bét loi trong viéc kich thich
& néng dé cao.

1. MG PAU
Cao su ty nhién (polyisoprene), thanh phan

chinh cha mi cidy cao su Hevea brasiliensis, 1a
mét trong nhilng nguyén lidu chd y&u clla nén

I. ABSTRACT

A study was carried out to evaluate the effect
of several ethephon concentrations (5%, 10% and
20%) on yield and some physiological
parameters of latex obiained from Controlled
Upward Tapping (CUT) of clone RRIM 600,

A good response to stimulation on yield was
observed. The yields in stimulated treatments
were from 192.8% to 267.7% of control over the
time of the study. The influence of the stimulant
concentra-tion on the yield varied with the
duration of study.

The variation of some physiological
parameters under the effect of ethephon was
similar to that observed in downward tapping.
Total soil content (TSC), cytosolic pH, C serum
invertase activity, bottom fraction (BF), thiol
content and sucrose content exhibited a
transitory change after each stimulation.
However, the modification of inor-ganic
phosphorus (Pi} content and Triton X - 100 (Tx)
serum invertase activity were observed after a
few applications of stimulant. Polyphenol
oxidase (PPO) activity was not affected by the
stimulation.

The progressive decrease of initial higher
yield in stimulating with 20% ethephon as
compared to stimulation using the lower
concentration 5% and 10% accompanies with
some changes in the physiological paramefers
implied a possible unfa-vourable effect of high
stimulant concentration.

II. INTRODUCTION

Natural rubber (polyisoprene), the predominant
non-aqueous constituent of latex from the rubber
tree Hevea brasiliensis is one of world’ s major crops.
The technique of excision tapping whereby a thin
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cong nghiép thé gidi. Ky thuat 14y di mdt 16p v
moéng ¢ mdi 1an cao dua dén mot phuong phap
thu hoach mu & cay cao sul. Qua nhidu nam, mot
s0 k¥ thuat phuc vu cho khai théc da dugc dua ra
nhim néng cao sdn lugng thu hoach nhu kich
thich 2345 cao chich®, cao tp ¢ kifm sodt”,
Micro-X8, RRIMFLOW? REACTORRIM!O,
AARMY, Khai thac md nghy nay da phat trién thanh
nhiing t8 hgp bao gém chidu dai miéng cao hoiic s8
miti chich, nhip dé cao, k¥ thuat kich thichl2 13,

3 cao su gia, ngoai phuong phap cao xubdi
nhu théng thudng, cao dp trén mdt cao cao cling
duge dp dung. Phuong phap nay da duge sif dung
tai nhidu nude Bong Nam Al% 15, 16, 17 Tyj
Malaysia, cao up c¢é kiém sodt {Controlled
Upward Tapping, CUT) da duge dua ra béi P’Ng
va cong su (1976)7 va da dem lai su gia tang san
lugng v&i higu qua kinh té cao. Muc dich cla
CUT 1a thu duge hiéu qua san lugng cao nhéat tir
phin vé hitu dung ¢ mat cao cao, vi vay mét
miéng cao ngin két hop véi kich thich da duge
khuyén cdo.

bé kich thich ¢6 hiéu qua cao ma khéng lam
hai dén diéu kién sinh 1y va chu k¥ kinh t& cla
ciy, cAn thiét phai eé sy hifu biét r rang vé dnh
hudng cia kich thich d6i v6i tinh trang sinh 1y
cia hé thdng 8ng md. Tuy nhién, cho dén nay cé
rét it béo céo vé van dé nay déi vai CUT. Vi nhing
1y do d6, mdt nghién etu da duge tién hanh trén
RRIM 600, dong v6 tinh duge tréng phé bién va
¢6 ddp dng tdt d6i v6i CUT, nhiim dédnh gia anh
hudng cla néng d6 thude kich thich ethephon dén
san lugng va mot s6 chi tiéu sinh 1y mi thu duce
tit CUT. Tuy nhién ciing cin néi rd ring, khong
c6 mot khuyén cdo nao duge dua ra tir két qua
nay do han ché& vé thyi gian d8i véi cay 1lau nam
nhu cao su.

IIL. NOI DUNG, PHUGNG PHAP

1, Bé tri thi nghiém

Thi nghiém duge tién hanh trén dong vo tinh
RRIM 600 tai 16 53, Tram Thuc Nghiém Nghién
Ciu Cao Su Malaysia (RRIM Experiment Station),
Sungai Buloh, Malaysia tir thang 1/1996 dén théng
9/1996. Cac cay thi nghiém khai thdc theo phuong
phép cao tp trén mit cao cao HO - 1 vdi chiéu dai
miéng cao 1/4S8, nhip d6 cao d/3 6d/7 va duoge
chia lam 4 nghiém thde; 1 nghiém thic ddi ching
khong kich thich; 3 nghiém thide con lai duge
béi thudc kich thich ethephon véi 3 néng dg
khac nhau (5%, 10% va 20%) theo phuong phap
bdi trén miéng cao khdng béc mu day (La), thude

shaving of bark is removed at each tapping! enable
a non-destructive method of harvesting the latex,
Over the years, many exploitation techniques have
been introduced to enhance yield output such as
yield stimulation 24 45, puncture taping® Controlled
Upward Tapping’, micro - X system®, RRIMFLOW
short cut system®, REACTORRIM stimulation
system!®, AAR jacket system!!, Modern latex
exploitation has evolved into various combinations
of cut, puncture, frequency and stimulation
techniques!? 13,

In old mature rubber trees, the downward
tapping of the base panel is predominant.
However, the upward tapping of the high panel
has also been applied. This method of tapping
has been practised in manySoutheast Asian
countries!4:15.16,17 In Malaysia, Controlled
Upward Tapping (CUT) of the high panel was
introduced by P’Ng et al. (1976)7 and has been
giving substantial yield increases with high
economic returns. The aim of CUT is to obtain a
maximum return from the available bark of the
high panel. Therefore, a shorter cut with
stimulation has been recommended-12.18,

In order to stimulate with high effectiveness
without endangering the physiclogical conditions
and economic life of trees, it is necessary to have
a good knowledge about the effect of stimulation
on the physiclogical status of laticiferous system.
However, there are few available published
papers on CUT. For these reasons, a study was
conducted on RRIM 600, a widely planted clone
that has been known to respond well to CUT!8,
The aim was to evaluate the effect of ethephon
concentration on yield and some physiological
parameters of latex from CUT. However, it should
be noted that no recommendation was made 1n
this study. This is due to time limit and
characteristics of perennial tree such as Hevea.

1I1. MATERIALS AND METHOD

1. Experimental Design

The experiment was carried out on clone
RRIM 600 in field 53 at Rubber Research
Institute Experiment Station (RRIES), Sungai
Buloh, and Selangor, Malaysia from January to
September 1996. The trees were tapped on high
panel! HO-1 with upward tapping on quarter
spiral cut, twice a week and subjected to four
treatments:

Control: 1/4STd/3 6d/7 non-stimulation.

ET 5%: 1/45Td3 6d/7. Ethephon 5%. La.m.
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duge béi hang thdng tir thang 3/199¢ dén thang
9/1996 (7 14n). C6 thé tém tdt 4 nghiém thie
nhu sau ;

Béi ching : 1/48Td/3 a7 khong kich thich

ET 5% 1/4STd/3 64/7 + ET 5% Lam

ET 10% 1/48T4/3 6d/7 + ET 10% Lam

ET 20% 1/48Td/3 6d/7 + ET 20% Lam

Thi nghiém duye bs tri theo kidu khdi ddy
di ngdu nhién véi 6 khaj va 6 co s¢ 1 cay.

2. Liy miu va phan tich mau

Trong thoi gian déu, thi nghiém khéng duge
18y mau thuong xuysn. Trong thdng 3, viae lay

mau duge tién hanh tir 27/2 dén 23/3 & t4t ca cde.

nhét cao (4 nhét, truge kich thich va 4 nhst sau
kich thich). Ngay 14y mAu va phan tich hoat tinh
cde enzyme duge thue hién xen ke véi cdc ngay
18y méu v phan tich cdc chi tiéu sinh Iy khdc, Ty

thing 4 dén thang 10/1996, viac 18y méu duge"

thue hién mét 1an truge kich thich va 2 14n say
kich thich vgi khodng cdch mot tudn 15, Tt ca
cde chi tidu déu duge phan tich & mdi 14n lay
méu,

Viée phan tich duge tién hanh dua theo qui
trinh ctia Yeangl? IRCAZ0, Ghandimathi2! pg
& Nguyén?2 y3 IRRDB23 tai phong thi nghiém b¢
mén Qudn Ly Cay Trong va phong thi nghiém bo
mén Céng Nghé Sinh Hoc va Nghién Cty Chign
Luge, Tram Thye Nghiem Vian Nghién citu Cao
Su Malaysia, Sungai Buloh, Selangor, Malaysia.

Céc chi tigu sinh 1¥ duge phan tich -

- Tdng ham lugng chat kho (TSC).

- D6 pH my.

- B6 pH cda phan bao tan.

- Hoat tinh enzyme invertase (trong C serum
va trong Tx serum),

- Thanh phan ddy (Bottom Fraction, BF)

- Ham lugng lan vé cg (Pi).

- Ham lugng thiols.

- Ham lugng dudng sucrose.

- Hoat tinh enzyme polyphenol oxidase.

Sén lugng duge quan trée & maj lan 14y miy,
két qua bidu dién bing gam my cao sy kho/cay/
18n cao (g/e/c) va didu tra bénh khé mighg duge
tién hanh tir théng 7 dén théng 9/1996 vai nhip
d0 1 lan/théng.

IV. KET QUA VA THAO LUAN
1. San Iugng

Béng 1 trinh bay két qud sdn lugng trung binh
hang thdng duge tinh bing gam/cay/lan ca0

ET 10%: 1/48743 64/7. Ethephon 10%. La.m.

ET 20%: 1/45Td3 64d/7. Ethephon 20%. La.m.

A randomized complete block design
(RCBD) with six blocks and one tree/basic plot
was used.

2. Collection and Analysis of Samples

Sampling was not regular at the initial stage
of the experiment. Collection of samples in
March was done from 27 February to 23 March
at every tapping (4 tapings before and 4 tapings
after stimulation). Sampling and analysis of
tnzyme activities were done op alternate days
with other physiological parameters. From
April to September, sample colleetion was done
once before and twice after stimulation
application at weekly intervals. Al] parameters
were analysed for each collection.,

Analysis of samples were carried out based
on methods described by Yeangl9, TRCAZ20
Ghandimathi?!, Do and Nguyen?? and IRRDR23
at Laboratory of Exploitation Unit, Crop
Management Division and Laboratory of
Biotechnology and Strategic Research Division,
RRIES, Sungai Buloh, Selangor, Malaysia,

The following parameters were analysed in
the samples; '

- Total solid content of latex (TSC).

- Latex pH.

- Cytosolic pH.

- Activity of enzyme mvertase (C serum and
Tx serum),

- Bottom fraction (BF).

- Inorganic phosphorus content (Pj),

- Thiol content.

- Sucrose content.

- Activity of enzyme polyphenol oxidage.

In addition, the vield was recorded on each
sampling day. The results were expressed ag
gram of dry rubber per tree per tapping (g/t/t)
and Tapping Panel Dryness surveys were done
from July to September at monthly interval.

IV.RESULTS AND DISCUSSION

1. Dry rubber yield

The yield results expressed as grams of dry
rubber per tree per tapping (g/t/t) are shown in
table 1 and figure 1. In January and February
(Pre-treatment period), the differences between
treatments were not significant, after which the
vield increased after treatment (approximately
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(g/c/c) va db thi 1 trinh bay dién bién san lugng
qua tiing l4n quan trdc. Trong giai doan tién xif
ly kich thich {thang 1,2) sy khdc biét giita s4n
lugng gilta cdc nghiém thic 1a thap va khéng ¢
¥ nghia thong k&. Bude sang giai doan kich thich
(t thang 3 d&n thang 9/1996), sin lugng thu
duge tif c4c nghiém thdc ¢6 kich thich la rat cao
so déi chiing (2 d&n 6 1dn) (dd thi 1) va rat ¢6 y
nghia théng ké (P < 0,01). Su khac biat sén lugng
giiia ede nghigém thde bai thube vdi nhiing néng
dd khdc nhau (6%, 10%, va 20%) cing da duge
ghi nhan, tuy nhién mde dé khéc biét thay ddi
theo thii gian thi nghiém (Bang 1). U 2 l1an boi
thuSc dau tién (thang 3,4) san lugng thu duge ti
cdc nghidém thie bdi ET 20% khac biét ¢é ¥ nghia
so véi 2 nghiém thde bai thude con lai (5% va
10%), tuy nhién khong cd su khdc biét thing ké
gifta hai cong thilc nay. Pén thang 5 sy khde
biét san lugng cba nghiém thdac bai ET 10% va
ET 20% lai khong ¢4 ¥ nghia thong ké. Sau d6
tif thang 8 sdn lugng clia 3 nghiém thite bai thudc
déu khong cé khdc biét théng ké. Tuy nhién
néu so vdi d6i ching thi san lugng cba 3 nghiém
thie trén vdn con rdt cao mac di sau 6 thing
kich thich lién tuc. K&t qua trung binh g/c/e cia
ciac nghiém thitc ¢6 kich thich trong sudt thoi
gian thi nghiém 14 ET 5% = 82,2g, ET 10% =
102,4g va ET 20% = 114,3g trong khi nghiém
thic cao d6i ching khong kich thich 1a 42,7g,
ching tuong duong véi 192,5%, 239,8% va 267,7%
san lugng so ddi ching.

Sy ddp Ung tét vé& mat sdn lugng khi phéi
hgp kich thich véi cao Gp trén dong vd tinh
RRIM 600 bidu thi béi sdn lugng cao cla céc
nghiém thie eé kich thich so véi d6i ching khéng
kich thich 14 phti hop véi céc két qua nghién
clu trude day?.24.25, Mat s6 yéu td duge xem
nhu la “didu kién thuin lgi” din dén dap (mg
tot. Ho et al.26 cho bi&t ring RRIM 600 c6 dap
dng tét véi kich thich. PNg2% chimg minh ring
su ddp (mg kich thich gia ting theo tudi cay.
Commére & Eschbach?’ ph4t hién cao su gia
vél ham lugng carbohydrate du trit cao sé cho
san lugng rat t8t khi kich thich & cudng a9 cao.
Higu qud cda thude kich thich ciing t6t hon &
miéng cao ngén so véi miéng cao dai?829, Hon
nita vd nguyén sinh véi s§ vong éng ma nhiéu
hon & mat cao cao ¢dng vdi su tiép xdc true tiép
giifa tAn v miéng cao Gp lam cho viéc vAn chuyén
duéing (ch4t ban du trong qua trinh chuyén héa
cao su) d&n ving huy ddng mi hay nha may sdn
xuét md duge dé dang hon. Piéu nay din dén

from 2 to 6 folds compared to the control) (figure 1).
The differences between stimulated treatments
and control were highly significant (P< 0.01).
This was sustained in several tappings after
treatment. The difference in yield between
stimulated treatments was also recorded but
varied in different months (table 1). In the first
and second stimulant application (March and
April), a significant difference in yield between
treatment ET 20% and the two other stimulated
treatments was observed. However, there were
no significant differences between treatment ET
5% and ET 10%. From May, there were no
significant differences between treatments
ET10% and ET 20%. In addition, from August,
there were no significant differences between
stimulated treatments. Nevertheless, all the
stimulated treatments continued to give a
positive response with respect to the control
treatment after six months. Overall, the means
of yield (g/t/t) of three stimulated treatments
over the period of the experiment were 82.1g,
102.4g, and 114.3g as compared to 42.7g of the
control. These values corresponded to 192.5%,
239.9% and 267.7% of the control. There was a
highly significant difference between stimulated
treatments and control, but not significance
between treatments ET 10% and ET 20%.

The good response of the trees in this
experiment to ethephon stimulation has been
shown by the high yield of stimulated trees in
comparison with control non-stimulated trees.
This corresponded with several previous
results?24.25 It could be due to some factors
that are favourable in response to stimulation.
Ho et al.26 found RRIM 600 to show good
response to stimulation. According to P’Ng25,
the response to stimulation improves with the
age of tree. Commére and Eschbach?’ showed
that old trees in which carbohydrate reserves
have become satisfactorily established gave
extremely high yields under high stimulation
intensity, which they accept well. Short cut (a
quarter spiral) also contributes to the good
response to stimulation. The effectiveness of
stimulant is better with short cuts than with
long cuts were the plugging is feeble28.29,
Moreover, older virgin bark with more latex
vessel rings and the direct contact between the
crown and upward cut in CUT could permit a
regular supply of sucrose to the potentially
unlimited drainage area of the high panel. This
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Bédng 1: Trung binh sin Iugng gam cao su khé/ciy/lan cao (g/c/e) hang thang cia cac

nghi¢m thitc bdi thude véi nhitng néng d khaec nhau
Table 1: Performance of dry rubber yield (gram/tree/tapping) under several ethephon
concentrations from January to September 1996

I Théng . : Nghiém thuc (Treatment)
(Month) D(‘(’j‘ozg‘;g ET5% | ET 10% | ET 20% F LSDyp < o0
1 (Jan.) 81,8 80,5 79,7 82,0 0,048 |
2 (Feb.) 50,0 335 54,0 45,5 01,8
3 (Mr) 48.1° 75,6" 91,7 119.1° 14,24+ 24,0
4 (Apr.) 36,2¢ 85,3b 952" 154,3° 19,7+ 32,9
5 (May.) 36,0° 71,4° 1045 122.2% 18,2%% 26,9
6 (Jun.) 29 8° 71,7° 118,0° 127,0° 15 6%** 339
T {Jul.) 30,5° 96,3" 118,4%® 137,3* 16,3** 34.8
8 (Aug.) 32,6° 100,9* 116,6° 99,8 07,6%* 41,0
| 9 (Sep.) 39,6° 124,1* 1459 141,6° 19, 4% 34,0
| Trung binh 42,7° 82,2P 102,4° 114,3° | 23,1%* 19,7
| (Mean) (100,0) (192,5) (139,8) | (267,7)

Gia tri trung binh trén cing mét hang cé cing chil cdi khéng cé khdc biét thong ké & mic do

P < 0,05. S trong ngodc don bifu thi phdn tram s¢ ddi chimg

NS =~ Khong ¢6 ¥ nghia théng ké *=P < 0,05

**=P<(,01

Means at the same row witth the same letter are not significantly different at P < 0.05.
Numbers in parentheses denote percentage of control.

Control = Non stimulation.

ET 5% = Stimulated with ethephon 5%.
ET 10% = Stimulate with ethephon 10%
ET 20% = Stimulates with ethephon 20%
N5 = Non Significantt ¥ = P < 0.05

két qua la sy tai sinh mi t6t hon, khd nang cho
san lugng cao hon va ddp dng véi kich thich tét
hon.

Su khde biét sdn ludng gifa cde nghiém thic
¢6 kich thich trong giai doan ddu cia thi nghiém
di chiing minh ring néng dj thude kich thich la
mdt trong nhimg yéu t& dnh huéng dén sy ddp
tng kich thich. Tuy nhién thec mot sd tdc gia,
su st dung lién tuc thude kich thich néng db cao
¢6 thé din dén sy sut gidm ddp dng dén mot
mite d6 tham chi thdp hon ca ddp ing vdi kich
thich & ndng d6 thap30:31. J thi nghiém nay, ro
rang mit két qua tuong tu da duge ghi nhan
mae du né chi duge thue hién trong mot thoi
gian ngén. Su vugt trot ban dau cla cong thdc
Ethephon 20% da tir tir mat di theo thdi gian
khi so vdi hai cong thie kich thich nong do thap
hon (5% va 10%). Trong mot vai lan kich thich
d4u khi hé théng éng mi trong ciy van con trong
diéu kién i6t, sédn Iugng thu duge 1a ty 1é vdi
ndéng dé thude kich thich. Sau dé dutmg nhu
nhifng anh hudng c¢é hai cha viéc kich thich véi

*#* = P< 001

may result in better latex regeneration, higher
production capacity and good response to
stimulation.

The significant difference in yield between
stimulated treatments in the first stage of
experiment proved that the concentration of
‘stimulant is one factor that affects response to
stimulation. However, the continous use of high
stimulant concentration could lead to decrease
in response to stimulation to a level even lower
than that found in trees applied with lower
stimulant concentration39.31, In this
experiment, the similar trend also was noted
although it has been carried over a short period.
The initial advantage in stimulating with 20%
ethephon was lost over time, when compared
to stimulation using the lower concentration of
5% and 10%. In the first few application when
the laticiferous system of all trees in good
physiological conditions the yield was
proportionate to the concentration of the
stimulant. Thereafter, it seems that some
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Figure 1: Variation of dry rubber yields (g/t/t) under the effect of several ethephon concentra-
tions over the period of experiment
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Figure 2: Variation of TSC (5) under the effect of several ethephon concentrations over the
period of experiment
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Figure 3: Variation of latex pH under the effect of several ethephon concentrations
over the period of experiment
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Figure 4: Variation of cytosolic pH under the effect of several ethephon concentrations

over the period of experiment
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concentrations over the period of experiment
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Figure 7: Variation of bottom fraction (%) under the effect of several ethephon concentrations
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Figure 8: Variation of inorganic phosphorus (mM) under the effect of several ethephon concen-
trations over the period of experiment
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Figure 9. Variation of thiod content (mM) under the effect of several ethephon concentrations over
the period of experiment
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Figure 10: Variation of sucrose content (mM) under the effect of several ethephon concentrations
over the period of experiment .
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néng dé qua cao (20%) dd gay ra sut gidm ddp
tmg san lugng va dan dén khéng c6 khéc biét vé
mat théng ké giita céng thitc nay va hal cdng
thite kich thich véi néng do thip hon,

2. Téng ham lugng chit khé (TSC)

Ham lugng TSC cac nghiém thic kich thich
ludn thap hon so véi d6i chimg sau 1an kich thich
dAu tign. Su sut gidm cé ¥ nghia TSC ludn duge
ghi nhan & cdc nghidm thic kich thich sau mbi
lan x ly (khodng tir 3 - 6% TSC) sau d6 nd gia
téng nhung vén thap hon so d8i chimg (d6 thi 2).

Sy sut giam ¢6 ¥ nghia ham lugng TSC sau
khi kich thich ciing da duge ghi nhéan bdi mot sg
tac gia khac3233. N duge giai thich 1a do su gia
tang thu hat nude vao trong 6ng ma. Mic d§ sut
gidm TSC c¢6 1& chiu anh hudng bdi kha nang
thu hiit nuéc hon 1a néng d6 thude. Sy phuc hdi
TSC sau mat vai nhat cao ¢é thé 1a do hiéu dng
thudc kich thich gidm di.

3. P$ pH mua va pH phéin bao tan

bo pH do trong ma tuoi thuing tuong dng
vai pH trong phan bao tan (Cytosol)3 do d6 pH
clia ma tuoi thuing duge xde dinh, méc di trong
mét s6 trudng hop pH phan bao tan va pH lutoid
cing duge xdc dinh. Trong nghién ciu nay pH
phén bao tan va pH mu tuoi déu duge khéo sat.

harmful effects of strong stimulant
concentration (20% ethephon) resulted in
reduced response to stimulation and hence no
yields difference from the two other stimulated
treatments (ET 5% and ET 10%).

2, Total Solid Content (TSC)

The TSC of stimulated treatments was
always lower than that of the control treatment
after the first stimulant application. A
significant decrease in TSC was observed in
stimulated trees after stimulation (appro-
ximately 3 to 6% of TSC) after which the TSC
increased but was still lower than that of the
control (figure 2),

The significant decrease of TSC in stimulated
trees after stimulation was also noted by some
other authors32:33, This was due to the
increased influx of water into the laticifer34. The
level of decrease in TSC was probably influenced
by the capacity of water influx rather than the
concentration of stimulant. The recovery of TSC
after a few tapings could be due to the decline
in effectiveness of the stimulant.

3. Latex pH and Cytosolic pH

The pH measured in fresh Ilatex
corresponded to the pH of the cytosolic
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D6 thi 11: Dién bién hoqt tinh PPO cia cdc nghiém thic qua ting lén quan trdc
Figure 11: Variation of PPO activity under the effect of several ethephon concentrations over the
period of experiment
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Su khae bigt pH mi gilta cde nghiém thic 1a
khéng cé ¥ nghia théng k& trong sudt thdi gian
thi nghiém. Viao thdng 9, pH nghiém thic ET
20% c6 khuynh huéng thap hon edc nghiém thitc
khdc (d6 thi 3).

Nguoc lai, pH phan bao tan § cdc nghiém
thidc kich thich luén ludn cao hon so d6i ching
(d6 thi 4). Bién thién pH phan bao tan trén timg
nhét cao eliing duge xem xét. M{t su gia tang

manh sau dé 14 sy sut gidm pH sau méi 1an kich .

thich duge ghi nhéin & nghiém thie ET 5% va
ET 10%. Tuy nhién, hién tugng nay lai khong
rd & nghiém thic ET 20% (dé thi 4).

Nhiing hat lutoid trong mu ¢6 chira dich acid,
cdc cation héa tr] 2 va cde protein dién tich duong
thudng bi v& dén sau khi cao mi3® da gay nhiéu
do pH nguyén thiy. Do d6, vigc do pH m0 tré vai
gi¥ sau khi cao trong thi*nghiém nay c6 thé 1a
nguyén nhdn gay ra su b4t tuong dng gida hai
gia tri pH cing nhu pH m0 khdc bigt khéng cé
v nghia thong ké giita cdc nghiém thi.

Gid tri cao cia pH C serum & cdc nghiém
thic kich thich so v6i ddi chimg cho thay kich
thich da piy.ra mdt sy kiém héa trong phéin
bao tan. Né c¢6 thé duge gidi thich bdi sy hoat
héa ctia mang t& bao 37 va bom proton mang
khéng bao clia cdc hat lutoid38. Hién tugng nay
duge xem la rat quan trong vi né gay ra su hoat
héa nhiéu enzyme quan trong trong qud trinh
trao d6i ch4t cia cdy cao su. Mat khde,
Ribaillier?® goi ra réing su gia tang pH trong
phan bao tan & ciy duge kich thich ¢é kKhuynh
hudng bdo vé cdc hat cao su khong bi két tu béi
B serum cda hat lutoid. Vi vdy, d$ ciing c6 thé
1a mét co ché gidi thich tde dung lam gidm sy
bit nGt éng mh cha ethephon.

Su gia tAng pH trong phén bao tan (khodng
0,10 dén 0,20) sau khi kich thich duémg nhu 1a
tde dong tde thoi cua thude, sau dé su sut gidm
pH x4y ra c¢6 thé do sy gidm téc dung thudc. O
nghiém thite ET 20%, sy, duy tri pH luén & mot
gié tri cao (>6,90) goi ra ring hiéu qud cla thudc
kich thich & néng d6 cao c6 thé kéo dai d&n lan
kich thich sau. Mit khie, dudng nhu 13 ¢6 mot
ngudng trong sy bién thién pH phan bao tan,
do vay khéng c6 su khac bigt 6 vé pH & nghiém
thide nay. Khuynh huéng bién thién pH & nghigm
thie ET 20% trong giai doan sau cGa thi nghiém
goi ra réing nhing triéu ching kiét sdc bit ddu
xuit hién, cdc hoat déng trao ddi chat bat diu
gidm sut.

compartment 35 Therefore, the pH of the total
latex was generally determined, although in
certain cases the cytosolic pH and the
intralutoid pH were also measured. In this
experiment, both the cytosolic pH and fresh
latex pH were measured.

There was no significant difference in latex
pH between treatments. In September, the pH
of treatment ET 20% tended to be lower than
the other treatments {figure 3).

Conversely, the cytosolic pH of stimulated
trees was always higher than that of the control
(figure 4). Variation in ¢ytosolic pH in different
tapping was investigated. There was a sharp
increase followed by a decrease in pH after
stimulation, in treatment Et 5% and ET 10%.
However, this phenomenon was not clear in
treatment ET 20% (figure 4).

The lutoids in fresh latex, which contains an acid
serum, divalent cations, and positively charged
proteing could be ruptured, progressively after
tapping®® and hence interfere with the original
pH of the cytosol. Therefore, the delay of a few
hours after tapping in measuring latex pH in this
experiment was possibly the cause of the non
correspondence between two pH values as well
as the non significant difference of latex pH
between treatments.

The high value of cytosolic pH in stimulated
treatment trees in comparison with the pH in
control treatment trees implied that stimulation
induced an alkalinisation in the cytosol. Thig
could be explained by the activation of the
plasmalemma3’ and lutoidic tonoplast3® proton
pumps. This phenomenon is.very important
since it induces the activation of several
important enzymes in the metabolic processes
of rubber trees. On the other hand, Ribaillier3®
suggested that the increase in cytosolic pH of
stimulated trees tended to protect rubber
particles from flocculation by B serum from the
lutoid. Therefore would be addition mechanism
whereby ethephon reduces plugging.

The increase of cytosolic pH (approximately
0.10 to 0.20) after stimulation appears to be the
immediate effect of stimulant on pH, after
which a decrease occurred was probably due to
a decline in effectiveness of the stimulant. In
treatment ET 20%, the sustained high pH value
(>6.90) suggested that the effectiveness of high
stimulant concentration could be sustained until
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4. Hoat tinh enzyme invertase

Hoat tinh enzyme invertase duge do trong
C (Cytosolic) serum va Tx (Triton X-100) serum.
K&t qua duge biéu dién bing “don vi invertase”.
Mbi don vi tuong duong véi 1 pmol sucrose duge
thuy phéan bdi 10 ml serum nguyén chéit trong
30 phat!d,

Sau lan x{ ly ddu tién, hoat tinh invertase
cla cdc nghiém thdc kich thich ludn ludn cao
hon déi ching (dé thi 5). Sy khdc biat giita cac
nghiém thic kich thich thay d6i theo tiing thang.
Nhin chung, hoat tinh enzyme trong C serum
cua cdc nghiém thie ET 20% c¢6 khuynh hudng
thadp hon 2 nghiém thie kia, trong khi nghiém
thitc ET 10% c6 hoat tinh cao nhét.

Hoat tinh invertase trong Tx serum duge do
trong dung dich dém pH 7.4 day la pH t8i thich
cho hoat tinh ctia invertase?C. Do vdy, heat tinh
trong Tx serum cao hon trong C serum. Sy khac
biét ¢6 ¥ nghia giita cdc nghiém thie kich thich so
vii déi ching chi duge ghi nhin vao giai doan
cudi thi nghiém mac dit hoat tinh cda cdc nghiém
thite nay luén cao hon déi ching ( dé thi 6).

b3 cé nhiéu bdo cdo xdc nhdn sy gia tang
hoat tinh invertase trong mu cla cay duge xr 1y
ethephon 6404142 Theo Tupy 5404, sy gia tang
nay 1a do su thay d6i pH trong phan béo tan cia
mi. Nguge lai, Low va Yeang?? lai cho ring sy
gita tang s lugng enyme méi 14 nguyén nhén chinh.
K&t qua tir thi nghiém ndy, tudng quan chit giita
hoat tinh invertase trong C serum va pH trong
phén bao tan ciing nhu trong mi phu hop véi ¥
ki€n ctta Tupy. Tuy nhién, hoat tinh invertase
trong Tx serum, noi ma y&u t8 pH bi loai trl, di
cH sut khac biét gila cdc nghiém thiie kich thich
va déi chitng vao giai doan cuéi thi nghiém chiing
td cing da cb su khéc biét vé s8 lugng enzyme. Do
dé co thé cho réing su gia tAng hoat tinh invertase
trong mi cde ciy duge kich thich khong nhiing la
do sy tang pH ma con do tang s6 lugng enzyme
nay trong mi, dac biét 1 trong giai doan cuéi thi
nghiém.

Mat khac, theo Low va Yeang42, c6 suf sut gidm
hoat tinh invertase néu xit Iy kich thich lién tuc
hang thang, sy sut gidm nay khong di doi vdi dap
ing san lugng do kich thich. Trong thi nghiém
nay, mac dii chi tién hanh trong thei gian ngin
nhung viéc kich thich & néng do cao (20%
ethephon) ciing d&n dé&n k&t qud tuong tu. Hoat
tinh invertase cia nghiém thic ET 20% c6 khuynh
huéng thap hon 2 nghiém thiic kich thich v6i ndng

the next application. It appears that there was
a threshold in the variation of cytosolic pH.
Therefore, there was no cbvious variation of pH
on this treatment. The trend of pH variation in
treatment ET 20% in the later stage of the
experiment suggests that fatigue symptoms
started appearing during which the metabaolic
activity began reducing.

4. Activity of Enzyme Invertase

The activity of enzyme invertase was
measured in C (cytosclic) serum and Tx (Triton
X - 100} serum. The results were expressed in
“Invertase units”. One unit = 1 umol sucrose
hydrolysed by 10 ml undiluted serum in 30
minutes!?.

After the first treatment, the invertase
activity in stimulated treatments was always
higher than that of the control treatment (figure
5). The difference between stimulated
treatment varied in different months. In
general, the activity of this enzyme in C serum
in treatment ET 20% was tended to be lower
than the two other stimulated treatments. The
activity in treatment ET 10% was observed to
be highest.

Invertase activity in the Tx serum was
analysed in buffer solution with a pH of 7.4,
which is the optimal pH of invertase activity?C,
Therefore, the activity in Tx serum was higher
than in C serum. Significant differences between
stimulated treatments and control were
observed only in the later stage of the
experiment although the activity in stimulated
treatment was always higher than the control
(figure 6).

A number of papers have confirmed the
increase of invertase activity.in the latex of the
trees treated by ethephon®104142  According
to Tupy 94941 this increase may be due to a
change in the cytosolic pH of latex. On the
contrary, Low and Yeang?? suggested that this
could be caused by the actual increase in the
amount of the enzyme present rather than a
pH effect. The result from this experiment, a
high correlation between cytosolic invertase
activity and the latex pH as well as cytosolic
pH was found, which confirmed the idea of Tupy.
However, in Tx serum invertase activity where
the pH factor was eliminated, there was a
significant difference between stimulated
treatments and control treatment in the later
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do thdp hon sau mdt vai lan xit 1y mac du ddp
ling san lugng vén 1a cao nhat.

5. Thanh phin day (Bottom Fraction, BF)

Lubn ¢6 su gia tdng tam thdi BF sau médi lan
kich thich (d6 thi 7), tuy nhién sy gia ting ¢ y
nghia chi duge ghi nhan mét vai lin. Mot mic d6
cao cta BF théng thudng biéu thi su toan ven cla
cdc hat lutoid va vi vy phan 4nh sy 6n dinh cta
mo. Sy gia tang BF trong cay ¢6 kich thich cho
thdy di cd téc dong cia kich thich d6i véi su 8n
dinh cla hat lutoid trong md. Ribaillier®® goi ra
ring ethylen dugc gidi phéng tif ethephon lam
on dinh hat lutoid vi lam tang tinh th&m mang
t& bao cha ching. Tuy nhién, viée nhay cam thdm
thdu cia hat luteid lam cho ching rat dé bi va
trong diédu kién gidu nude dan dén bit én dinh
va giam lugng BF do duge sau khi mua. Pé ¢o
thé 1a nguyén nhén tai sao sy gia ting c6 ¥ nghia
BF sau kich thich hi€m khi duge ghi nhan va
doi khi rat khé gidi thich khuynh huéng cia chi
tiéu nay.

6. Haim luwong ldn vé cd (Inorganic
Phosphorus, Pi)

- Ham lugng Pi tang dan sau lan kich thich dau
tién, dua dén su khéc biét ¢6 ¥ nghia giffa nghiém
thdc ET 20% va cac nghiém thic khac ké tir thang
5 cho dén khi chdm ddt thi nghiém. Trong khi
d6, ham lugng Pi cda 2 nghiém thie ET 5% va
ET 10% la tuong tu nhau, cd hai gid tri ludn cao
hon déi ching nhung ¢6 su khde bidt ¢d ¥ nghia
chi duge ghi nhan vao thdéng 9. P4 thi 8 cho
thiy 3 nhém gig tri cGa chi tidu nay. Mic do cao
nhat thudc vé nghiém thie ET 20%; & giita 1a
nghiém thdc ET 5%, Bt 10% va thdp nhat la
nghiém thdc d6i ching. Ciing cdn ghi nhén ring
¢ suf sut gidm cd ¥ nghia ham lugng Pi ngay sau
khi kich thich (dé thi 8).

Ham lugng Pi cao cla cédy c6 kich thich da
duge xdc nhdn bdi nhidu téc gid*34445 Sy hoat
héa qud trinh téi sinh cis-polyisopren cé thé la
nguyén nhan ctda hién tugng nay. Phin ti
pyrophosphate dugc giai phéng trong méi 14n téng
hgp isopentenyl pyrophosphate ctia chudi
polymer46 s& nhanh chéng bi thiy phan béi t&
bao chét hodc lutoid pyrophosphate va cho ra Pi47.
Su ting téc qud trinh nay vi vay giy ra mét su gia
tang ham lugng Pi. Tuy nhién, ham lugng Pi qua
eao lai bidu thi su tai sir dung kém anion nay trong
qué trinh trao déi chat35. Trong trudng hop nay,
két qué tuong tu da duge ghi nhan, ham lugng Pi
& nghidm thie ET 20% 14 cao hon rd rét so véi 2

stage of the experiment, which implied that
there was difference in the amount of enzyme
also. Therefore, it is reasonable to suggest that
the increase of invertase activity in latex of
stimulated trees was not only caused by the
increase of pH but also by the increase of the
quantity of this enzyme in latex, especially in
the later stage of the experiment.

On the other hand, according to Low and
Yeang#?, there was a fall in invertase activity
with repeated monthly applications of
stimulant, which was not accompanied by the
yield response to stimulation. In the present
experiment, although it was carried out for only
a short time, the application of high
concentration stimulant (20% ethephon) led to
a similar result. The invertase activity of
treatment ET 20% tended to be lower than that
of the two other stimulated treatments (with
the lower concentration of stimulant) after a few
applications although the yield response to
stimulation continued to be highest in this
treatment.

5. Bottom Fraction (BF)

Always, a transitory increase in BF was
observed after stimulation (figure 7), however
significant increases were noted on a few
occasions only. A high level of bottom fraction
generally indicates the presence of undamaged
lutoids and thus reflects the stability of latex.
The increase in bottom fraction in stimulated
trees implied that there were some effects of
the stimulant on the stability of lutoids.
Ribaillier?? suggested that the ethylene released
from ethephon stabilised lutoids by increasing
the permeability of their membranes. However,
the osmotic sensitivity of the lutoid, which may
disrupt under hypotonic conditions could lead
to instability and a lower amount of measurable
bottom fraction after rainfall. This could be the
reason why the significant increase after
stimulation was only noted infrequently and
sometimes it is very hard to interpret the trend
of this parameter.

6. Inorganic Phosphorus (Pi) Content

The concentration of Pi increased
progressively after the first stimulation, showing
a significant difference between treatment ET
20% and others from May until the end of the
experiment. The Pi values in the two other
stimulated treatment (ET 5%, ET 10%) were
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nghiém thic kich thich con lai vio cudi thai gian
thi nghiém trong khi khdng c6 sy khéc bigt vé
san lugng giita ching. Su tuong duong vé ham
lugng Pi ctia hai nghiém thae ET 5% va ET 10%
cho thdy dudng nhu cé mdt ngudng téi thidu doi
hdi trong su gia tang ndng do thudc kich thich dé
c6 thé gay ra mot su khac biét vé dnh huéng déi
v6i Pi thong qua kich thich qud trinh trao déi
chét. Su sut gidm tam thoi ham lugng Pi ngay sau
khi kich thich c6 thé 14 do su hoat héa viée téi si
dung Pi v&/hoac do sy ga tang thu hit nude vao
trong mach éng md giy ra pha lodng phin bao
tan trong ma.

7. Ham Iugng Thiols

Céd su gidm stt nhe sau d6 la sy gia téng
ham lugng chat nay sau khi kich thich. Tuy
nhién hién tugng nay lai khong duge ghi nhén
trong thdng 3 va 5 khi miu phén tich khéng
duge 14y vao nhdt cao thit nhit va tht 3 nhu
thong thuyng (45 thi 9). Hién tugng nay ciing
di duge ghi nhan bdi Prévét va cong sudt, Co
ché& nay dugce giai thich 1a do su hoat héa NADH
quinone reductase sau khi kich thich48.
Enzyme nay sinh ra oxygen dgc (Og¥) sdn xuét
nhing dang chit (H305 holc OH) c6 hai. Diéu
nay lam gidm ham lugng thiol ¢é sdn vi ching
duge sit dung dé khu cdc géc oxygen dgc nay.
Sau dé he théng tdi sinh thiol duge ting tdc
trong qua trinh trao d&i chit & mdi trugng da
duge hoat héa bdi kich thich ddn dén viéc gla
tang trd lai ham lugng Thiol?7.

8. Ham lugng dudng sucrose

Cé su gidm st thdp hon ddi chiing tiép theo
sau sy gia tang tam th¥l ham lugng dutmg sau
khi x& 1y kich thich (dé thi 10). Piéu nay ciing
da duge ghi nhan bdi nhiéu tdc gigd249.50.51
Chung duge gidi thich 14 do “hiéu ing thu hit”
{(sink effect), sucrose duge véan chuyén tif nhiing
c¢ quan khac trong cay dén hé thing dng ma,
va ciing do sy thdy phan tinh bt dy trd trong
vo cay92,

9. Hoat tinh enzyme Polyphenol Oxydase
(PPO)

Khuynh huéng bién thién cta chi tiéu nay
khéng duge rd rang. Hoat tinh enzyme truéc va
sau kich thich khdc biét khéng c¢é ¥ nghia.
RRIMS52, Hanower va Brzozowska®¢ bdo cdo riing
kich thich ethephon lam giam rd rét PPO trong
mu. Trong thi nghiém nay, su khéc biét khong
¢6 ¥ nghia hoat tinh PPO gita edc nghiém thic
ciing nhur giita trude va sau kich thich cho thdy

quite similar, both being consistently higher
than the control but the differences were
insignificant until September. Figure 8 shows
three groups of values of this parameter. The
highest level was in the treatment ET 20%; the
middle level was on treatment ET 5%, ET 10%
and the lowest level was in the control
treatment. It was also noticed that there was a
significant decrease in Pi content in stimulated
trees after treatment (figure 80).

The high Pi content in stimulated trees has been
confirmed by many authors?3#4:45, It is possible that
the activation of cis-polyisoprene regeneration may
account for this phenomenon. A pyrophosphate
molecule released in each fixing of the isopentenyl
pyrophosphate link synthesis of the polymer chain%6
would be rapidly hydrolysed by a cytoplasm or lutoid
pyrophosphate and produce Pi%7. The acceleration
of this synthesis thus effectively induces an
increases in Pi content. However, when the Pi levels
are too high, it could indicate a poor reutilization of
this anion in metabolism36. In this case, a similar
result was noted, the higher Pi content of treatment
ET 20% as compared with the two other stimulated
treatments was observed in the latter stage of
experiment when there was no difference on yield
between this treatment and two others. The
similarity in Pi content of two treatments ET 5%
and ET 10% appeared that there was no difference
between two treatments in this aspect. In appears
that there is requirement for minimum threshold
increase in concentration of stimulant to induce a
difference in the effect of stimulant on Pi through
the metabolic stimulation. The temporary decline
in Pi content observed after stimulation was possibly
due to the activation in reutilisation of Pi and/br
the increased influx of water into the laticifers
resulting in the dilution of the cytosol.

7. Thiol Content

There was a slight decrease followed by an
increase in the content of this substance after
stimulation, However, this phenomenon was not
observed in March and May when the analysis
was not done on the first and the third tapping
after stimulation as usual (figure 9). This
phenomenon has also been noted by Prévit et
al3%, These dynamics are explained by the
activation of NADH quinone reductase after
treatment*8. This enzyme generates toxic oxygen
{O9*) producing other chemical forms (HsOg or
OH) which are also very aggressive. This could
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trong sudt thoi gian thi nghiém kich thich chua
6 anh hudng dén chi tiéu nay. Dudng nhy 1a
trong trudng hgp nay hoat tinh PPO khong déng
val trd quan trong trong y&u t§ dong chay.

10. Khé miéng cao

Bén lan quan tric vao cdc ngay 12/7, 9/8, 6/9
va 20/9 da khéng phét hién duge bat ki dau hisu
nao cia kho miéng cao.

Khai thac qua 6 cay cao su théng qua cutng do
cao néang cing nhu la kich thich qua dp ¢6 thé dan
dén vige ngung chdy mil gay ra béi bt én dinh sinh
ly duge goi 1a “khd miéng cao”. Mot s8 béo cdo trude
déy da chi ra rang cao dp & mit cao cao thutmg it bi
kho miéng hon cao xudi & mat cao thap55.56, Sy
thuan lgi trong qud trinh tai sinh ma trén mit
cao cao ¢6 thé giai thich cho két qua nay.

V.TOM TAT VA KET LUAN

Trong thi nghig¢m nay, sy ddp dng tét vé mat
sén lugng d4 duge ghi nhan. Khidc biét ¢6 ¢ nghia
gitta cdc nghiém thic kich thich da ching minh
anh hudng clia ndng 44 thuse dén san lugng. Nhin
chung, néng dg thuc cang cao san lugng thu duge
cang cao. Tuy nhién, su khéc biét nay gigm dan
theo thoi gian.

Anh huéng ciia ethephon dén cde chi tiéu sinh
ly cing da dugc ghi nhén va c6 chidu huéng tuong
ty nhu trong truding hgp cao xudi. Mot sd chi tiéu
bi anh hudng tite thoi bigu thi qua sy bién déi tam
thoi ngay sau méi lan x¢ 1§. Ching bao gém
tong ham lugng chat khé (TSC), pH phén bao
tan (cytosolic pH), hoat tinh invertase trong C
serum, thanh phan ddy (BF), ham lugng thiol
va ham lugng dutng sucrose. Mot s5 khae nhu
ham lugng lan v co (Pi), hoat tinh invertase trong
Tx serum chiu &nh huéng lau dai bidu thi qua sy
bién ddi chi xusit hién sau mét thdi gian dude kich
thich. Mot chi tiéu duong nhu khéng bj &nh huéng
cda kich thich 1a hoat tinh enzyme polyphenol
oxidase (PPO).

Khi sit dung ethephon & néng d4 cao (20% a.i.),
san lugng thu duge 1 cao hon so vdi kich thich &
néng d¢ thap hon (5% va 10%) & giai doan diu thi
nghiém. Tuy nhién sy vugt tréi ban ddu nay da
mat di theo thdi gian. Sy gidm sdt nay di doi véi
viéc bién d6i mot 56 chi tidu sinh Iy nhy pH phén
bao tan, hoat tinh invertase trong C serum va
ham lugng duong trong mi. Chiing ¢6 khuynh
huéng thdp hon so véi két qud ghi nhan duge
trong cay kich thich & ndng do thap. Pidu nay cho
thdy anh huéng bat lyi cda viée kich thich néng

lead to the decrease of thiod concentration
capable of detoxifying the toxic oxygen radical
by reducing it chemically. Thereafter, the thiol
regeneration systems are probably accelerated
in the metabolically more active cytosol
context47,

8. SBucrose Content

There was a transitory increase in sucrose
content that subsequently decreased below that
of the control after ethephon treatment (figure
10). With stimulation, a transitory increase in
the latex sucrose content was reported by many
authors#249.50.51 This phenomenon was largely
due to the “sink effect” where sucrose was
transported from the other parts of the rubber
tree to the laticifers and also from hydrolysis
of starch reserves present in the bark52.

9. Activity of enzyme Polyphenol
Oxidase (PPO)

The trend in variation of this parameter was
not well defined (figure 11). Enzyme activities
taken from trees before and after ethephon
treatment were not significantly different .
RRIM?3, Hanower and Brzozowska® reported
that stimulation with ethephon greatly reduced
the level of PPO in latex. In this experiment,
the non-significant difference in PPO activity
between treatments as well as between before
and after stimulation implied that, over the
duration of the experiment, stimulation had not
yet affected this parameter. It appears that, in
this case, PPO activity did not play an important
role in the flow factor.

10. Tapping Panel Dryness

Four surveys done on 12 July, 9 August, 6
September and 20 September 1996 did not
reveal any sign of tapping panel dryness.

Over-exploitation of Hevea by excessive
tapping as well as by over-stimulation could lead
to stoppage of flow caused by the physiologycal
disorder known as “tapping panel dryness”. No
sign of tapping panel dryness has been noted
in this experiment. Some previous reports have
pointed out that upward tapping with a high cut
leads to less dryness than downward tapping with
a low cut556, Some of the advantages in latex
regeneration which were mentioned earlier may
account for the less tapping dryness on upward

tapping.
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dd cao d6i v6i tinh trang sinh 1y cda hé théng
0ng mt méc di chua ¢6 bidu hién cta bénh kho
migng cao.. Do vay trong thue t& viéc st dung
kich thich ethephon & nong dd cao (20%) trong
khai thdc cao su vé 14u dai 14 khéng c6 hiéu qud
vé mat kinh t&, né c6 thé dan dén mot sy sut
gidm sdn lugng va c6 18 cudi cing 1a khd miéng
cao mét cdch nhanh chéng. Vi thé nhin toan
cuc né khéong cho sdn lugng cao hodc tham chi
cé thé cho san lugng thap hon so véi khi st dung
ndng do kich thich thdp. Tuy nhién né cé thd
duge xem xét trong mét vai trudng hop cao tin
thu vai thang trude khi cdy thanh 1y. Ngoai ra,
vé mat hoc thuat, viéc sit dung kich thich néng
d6 cao 1a rat ¢6 ich cho viée nghién clu anh
huéng cta ethephon.

Tit nhitng két qua nghién cdu nay cé thé di
dén két luan kich thich ethephon da gdy ra bién
déi san lugng va méot s8 chi tidu sinh ly ma tir
cay cao su khai thde biing phuong phédp cao dp
c6 kiém sodt (CUT). Mde d9 anh hudng nay tuy
thuge vao néng do xd 1y va c6 18 ciing vao tinh
trang sinh 1y hé théng éng mu trong cay. Mit
khdce, khi so sanh v6i d61 ching khong kich thich,
san lugng eao hon thu duge tir edy cé kich thich
da gép phan xdc nhan rdng kich thich 1a mot
phuong cdch cdn thiét va hgp 1y nhim khai thdc
¢6 higu qua ch& dd cao Op 6 kidm soat vdi chiéu
dai miéng cao ngan (1/4 8). Nhiing két qua bude
ddu nay gidp ching ta hiu biét rd hon vé anh
huéng clia thudc kich thich ethephon dic biét
1a & néng do cao ddi vdi san lugng va cdc chi
tidu sinh 1y md trén mat cao cao khai théac bang
cao tip. N6 ciing duge xem nhu 14 nhiing thong
tin tham khao cho nhitng nghién ctu sdu hon
vé van dé nay ma né c6 thé bao gém trén nhing
dong vo tinh khéc nhau trong nhitng diéu kién
sinh thai khdc nhau & nhiing qudc gia khédc nhau.

LOICAM ON

Cdc tdc gid thdnh thdt cdm on dng
Mai Véin Son, Vién trudng Vien Nghién Citu Cao
Su Viét Nam, da cho phép trinh bay bdo cdo
nay. L cdm on cing xin duge géi dén World
Bank, Téng céng Ty Cao Su Viét Nam
{GERUCO), Dai hoc Putra Malaysia (UPM) va
Vién Nghién cuu Cao Su Malaysia (RRIM) da
cho phép va gitp da trong viéc tién hanh nghién
ciu. Céng sitc déng gop rdt ldn cia KTV.

Lé Thi Anh Hong vao két qud nghién ctiu nay -

cing xin duge ghi nhdn.

V. SUMMARY AND CONCLUSIONS

“ Yield was found to show a good response to.
stimulation in this experiment. The significant
difference between stimulated treatments
proved the effect of the concentration of
stimulant on yield. In general, the higher the
concentration applied, the higher the yield
obtained. However, these differences decreased
progressively.

The effect of ethephon stimulant on
physiological parameters was observed and the
trends were similar to the cases of downward
tapping. Some parameters were affected
immediately indicated by a transitory change
after stimulation. These parameters included
total solid content (TSC), eytosolic pH, C serum
invertase activity, bottom fraction, thiol content
and sucrose content. Some others such as
inorganic phosphorus (Pi) content and Tx serum
invertase activity were affected only after a few
applications. One parameter that appeared not
to be affected by stimulation was polyphenol
oxidase (PPO) activity.

Using a high concentration of ethephon (20%
al.), a higher yield was obtained at the beginning of
the experiment compared to trees stimulated at
lower concentration (5% and 10%). However, this
initial high yield in trees stimulated with 20%
ethephon declined subsequently during the
experiment. This progressive decrease was
accompanied with some alterations in the
physioclogycal parameters where the cytosolic pH,
the C serum invertase activity and sucrose level
tended to be lower than those recorded in trees
stimulated with lower concentration of ethephon.
These results might indicate unfavourable effects of
high stimulant concentration on the physiclogycal
status of the laticiferous system although no sign of
dryness was observed. Therefore, in practice the
use of ethephon concentration as much as 20% in
rubber tree exploitation would not be economically
beneficial. It could lead to the rapid yield decline
and perhaps dryness. Overall, it might not give
higher yield than or could even give lower yield
than using the lower concentration. Nevertheless,
it might be considered to use in cases for trees before
replanting or felling. In addition, from the point of
view of this study, this high concentration proved
useful in studying aspects of the effect of ethephon.

In conclusion, the results from this
experiment revealed that the action of stimulant
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induced a wvariation in yield and some
physiological parameter of latex in trees tapped
using the CUT method. The effect of ethephon
was influenced by the concentration applied and
probably also by the physiological status of
laticiferous system of the trees. On the other
hand, in comparison with control non-stimulated
trees, the higher yield of stimulated trees
confirms that stimulation is a necessary and
reasonable approach for effective exploitation in
a quarter cut Controlled Upward Tapping system.
These preliminary results gave better
understanding on the effect of ethephon
stimulation especially with high concentration on
yield and physiclogical parameters of latex from
the high panel with CUT. It can also serve as
reference information for further study in this
topic, which may include over different clones in
different ecological conditions of other countries.
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BIEN THIEN SAN LUGNG THEO MUA VU CUA CAY CAO SU HEVEA BRASILIENSIS
TAI NHONG VUNG TRONG CAO SU CHINH G VIET NAM
SEASONAL YIELD VARIATION OF RUBBER TREE AEVEA BRASILIENSIS IN
CLIMATIC CONDITIONS OF MAJOR RUBBER GROWING AREAS IN VIETNAM

Dé Kim Thanh, Nguyén Nding, Dinh Xuin Truong,
Nguyén Anh Nghia, Trdn Minh va Phan Dinh Théo
Vién Nghién cdu Cao su Viét Nam (Rubber Research Institute of Vietnam)

I. TOM TAT

Sé ligu san luong mi khé véi ché dé cao 1/2
S d/3 ecida cde dong vé tinh GT 1, PB 235, PB
255 va VM 515 trong hé théng thi nghiém khai
thac duoc b6 tri & nhiéu vitng da duge stt dung
dé xem xét sy bién thién sdn lugng theo mua vy
trong méi lién hé véi didu kién khi hdu thoi tiét
ciiq ting vitng (lugng mua va s6 ngay miua trong
thdang, trung binh nhiét dé khing khi hang
thdng). Két qud cho thdy trong diéu kién khi
hdu Viet Nam, cde ving tréng cao su c6 mua
khé han kéo dai da dnh hudng dén sdn lugng va
thoi gian cqo mi trong 6 thing déu ndm. Sdn
lugng mu tdng cao trong mua mia, nhung do
mua nhiéu va tdp trung nén da dnh hudng dén
viéc khai thde mi. S8dn luwng cao nhdt dat duge
trong 3 thdng cu6i ndm. Ti lé phdn trdm sdn
lugng qua cdc thang cia cde dong vé tinh tuong
ti nhau, ngoai triv PB 235 co tI lé sdn lugng
thdp vio thdng khé han va dat t 1é cao vao 3
thang cudi ndm.

IL PAT VAN DE

Khai thac mi cao su duge ti€n hanh lién tuc
va déu dan trong sudt nam. Do dic diém céc ving
tréng cao su tai Viét Nam c6 miua kho kéo dai nén
théri gian khai thac tir cudi thang 3 dén khi cay
rung l4 hoidn toan vao ddu thdng 2 ndm saul.

San lugng ma cao su bi 4nh hudng béi cdce yéu
td sinh thai khi hdu ma trong d6 lugng mua va sy
phéan bé mua 14 y&u t§ quan trong 4nh hudng dén
san lugng thu hoach,

Nhitng hiéu bi&t vé bién thién sén lugng theo
mla vu ctia ciy cao su c6 thé gilp cdc nha quan 1y
sdn xuat tai cdc Néong trudng, Cong ty Cao Su
lén k& hoach quan 1y san phdm, ciing nhu ¢6 cac
quyét dinh dp dung céc bién phdp ky thuit phi
hgp nham néang cao hidu qua sdn xuit. P56 Kim
Thanh va cong su? da bubc dau nghién ctu bign
thién sdn lugng theo mia vu cGa cao su dong vd
tinh PB 235. Téng Céng Ty Cao Su Viét Nam
da phé bién kinh nghigm vé ti 1&¢ phan tram

1. ABSTRACT

Dry rubber yield data in tapping system 1/
28 d/3 on clones GT 1, PB 235, PB 255 and VM
515 in tapping experiment network, which was
laid out from the major rubber growing areas
in Vietnam, were used to investigate the seasonal
vield variation in relation to the climatic
condition of each area (rainfall, number of rainy
day/month, average temperature in every
month). The results showed that long dry season
[from those areas affected to yield and period of
tapping in the first half-year. Yield increased in
rainy season, however high and concentrates
rainfall influenced to tapping. The highest yield
was obtained from the last quarter year. Yield
percentages in almost of clones were similar in
every month, except PB 235, which had low
yield radio in dry season and high vield ratio in
the last quarter year.

II. INFRODUCTION

Rubber tree latex tapping was done
continuously and permanently all over the year.
The major rubber growing areas in Vietnam has
long dry season therefore the tapping period
was from the end of March to the beginning of
February next year when the trees completely
defoliated (Geruco, 1997). :

Rubber tree latex yield was influenced by
ecological-climatic factors in which rainfall and
rainy distribution were among important factors
that affected to yield harvesting.

Knowledge of seasonal yield variation of
rubber tree would be useful for the estate
managers in rubber company and/or plantation
could plan to manage the production as well as
decide to apply the suitable approach to
improve the productive effectiveness. Seasonal
yield variation on clone PB 235 was initially
studied by Do Kim Thanh et al. (1990).
According to the recommendation of General
Rubber Corporation (Geruco), yearly percentage
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sén lugng theo mia vy 1a 10% cho quy I, 20%
cho quy II, 30% cho quy III va 40% cho quy IV1.

Bao cdo nay téng hgp cdce s6 lidu san lugng
trong giai doan tit 1993 - 1996 cda 11 thi nghiém
khai thac trén mét s6 dong vd tinh phé bign duge
bd tri tai nhiéu noi nhdm rat ra dién bién va ti 1¢
phén trdm san lugng hang thang cia cde dong v
tinh tai cdc vimg tréng cao su ¢ Vigt Nam.

I NOI DUNG VA PHUONG PHAP

1. San luong

Sdn Iugng ma cla cde dong vo tinh PB 255,
GT 1, PB 235 va VM 515 vdi cing ch& d6 cao 1/28
d/3 da duge theo ddi trong giai doan tir 1993 -
1996. Chi tiét vé cac thi nghiém va dia diém b
tri duge trinh bay trong bang 1.

MU nudc mdi 14n cao duge dong gip cdc cay
trén cung 6 co sd. Md tap duge thu va cin vio
ngay hém sau, gid dinh mu tap ¢é ham lugng mu
kho 1a 40 - 50%. Ham lugng mt khé (DRC) duge
phén tich 2 lan/thang.

of yield was 10% for the first; 20% for the second,;
30% for the third and 40% for the last quarter.

This paper reviewed yield data of 11 tapping
experiments on some popular clones, which
were laid out in the major rubber growing areas
in Vietnam, in arder to evaluate the variation
and the yield percentage in every month of
those clones under those conditions.

I MATERIALS AND METHODS

1. Yield '

Rubber tree latex yield on clones PB 255,
GT 1, PB 235 and VM 515 with the same taping
system (1/28 d/3) was observed from 1993 to
1996. The details of experiments are shown on
table 1.

The latex from each tapping was measured
by volume (litre) of all trees in the same basic
plot. The cup lump was collected and weighed
(kilogram) on the next day, which was assumed
that it contained 50% of dry rubber. Dry Rubber
Content (DRC) was analysed twice a month.

Sén lugng m qui khé gam trén cay lan cao (g/c/c) duge tinh bang cong thiic :
Dry rubber yield per tree per tapping (g/t/t) was calculated by formula :
(Tdng thé tich md nude x DRC%) + (Téng lugng ma tap x 50%)

glclc

(Total volume of latex x DRC%) + (Total of cup lump x 50%)

gltit ~

x 1000

Téng s8 cay cao/d co sd

Total of tapping trees/basic plot

San lugng mi kho mdi cdy trong thang (g/c/
th} duge tinh bing cdch nhin g/c/c vdi s§ ldn
cao thuc té€ trong thang.

Dry rubber yield per tree per month {g/t/m)
was calculated by multiply g/t/t to number of
actual tappings per month.

Ti 1& % san lugng hang thang duge tinh bing cach :
Yearly percentage of yield in every month was calculated by formula :

%

Yearly percentage (%)

2. 86 liéu khi tugng
Cac 56 lidu khi tugng duge thu thap tai mét

s6 tram khi tugng lan cén ving tréng cao sud.

IV. KET QUA VA THAO LUAN

A KET QUA

1. Pic diém khi hiu thoi tiét & cdc ving
cao su

Bidu 46 vé lugng mua, 56 ngay mua trong thdng
va nhiét d6 khéng khi cla cac ving Pleiku, Ddng
- Nai, Pdng Pha va Lai Khé duge trinh bay trong
dd thi 1.

glc/th
_&ltim
gle/mam
g/tlyear
2. Meteorological data
The meteorological data were collected from
the meteorological stations, which were in

vicinity of the sites of experiments (Nguyen Viet
Pho et al., 1989)-

II1. RESULTS AND DISCUSSION

A. RESULTS

1. Climatic conditions in major rubber
growing areas

Rainfall, number of rainy days in month and
average air temperature at Pleiku, Dong Nai,

x 100

Thang 1011967
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a. Khi tugng tai Pleiku

Nhin chung, Pleiku mila mua thudmg bit dau
sém hon cdc viing khdc (tir thang 4 dén cudi thang
10). Piém déng cha ¥ 12 lugng mua tap trung trong
cdc thdng 7, 8, 9 ¢4 lugng mua trong thang xdp xi
500 mm va s ngay mua cao diém trong thdng 8
dén ~25 ngay. Trong thing 6 va 9 luong mua ¢6
thap hon nhung sd ngay mua cao. Sau tif thang
10 lugng mua it dan va sd ngay mua trong théng
giam xudng. Ti thang 1, 2 lugng mua va s6 ngay
mtura thap cho dén thiang 4.

Nhiét dé khong khi ¢ viing cao nguyén nay
néi chung th4p hon & vimg Péng Nam B, binh
quin nhiét do ndm 1a 21,8°C trong dé cde thdng
¢6 nhiét do cao 1a thing 3, 4, 5. Sau 46 nhigt da
gidm thip ¢ mic 19 - 20°C vao cdce thang 11, 12

b, Khi tugng & Péng Nai

DPdng Nai mang dac trung khi hdu clia viung
Pong Nam B, mua mua bit dau tir thdng 5 dén
thang 10 vdi lugng mua cac nhat vao thdng 9
khoang 300 mm va 58 ngay mua 14 15 - 16 ngay.
Céc thang 7,8 lugng mua ¢6 thap hon thdng 9
nhung s6 ngiy mua trong thang cao. Mua khé bat
ddu tif thdng 11 dén thédng 4 sang nam, trong
thii gian nay thang 1 va 2, 3 14 thdng khé han
nhat.

Nhiét d6 binh quin trong nidm 14 27°C, trong
dé6 thdng 3, 4. 5 c¢6 nhiégt dp khong khi cao dén
284 - 29.0°C. Qua thang 6 nhiét do gidm déng
ké. -

c. Khi tugng & Pong Phi

‘Tai Dédng Pht, dién bign lugng mua va s& ngay
mua trong nim cé khéc hon so vdi Pleiku va Dong
Nai, miia mua bt diu tir thang 4 va kéo dai dén
thang 11. Tuy nhién sy phan phéi gilta lugng mua
va s0 ngay mua trong thang cé su khdc biét. N6i
chung thang eb lugng mua cao nhdt 14 thang 5,
8, 9 trong khi s6 ngay mua trong thdng 6, 7, 8,
9 va 10 cao nhat trong khodng 20 - 24 ngay/
thang. Mia khé tuy ngén hon so véi 2 ving trén
nhung luung mua gidm thidu rd rét so vdi cdce
thang mua.

Dién bién vé& nhiét d§ khong khi trong nam
tuong tu nhy ving Pdng Nai, tuy nhiét d6 trung
binh cé thap hon.

2. Trung binh sidn lugng mu (g/¢/e) chaa
cic dong vo tinh cao su

K&t qua bang 2 cho thay trung binh san lugng
cha GT 114 thdp nhét, trong khi PB 255 va VM
515 ¢6 san lugng tuong dueng va cao han PB 235,

Dong Phu and Lai Khe are shown in figure 1.
a. Pleiku

In general, rainy season in Pleiku was
started sooner than other areas (from April to
the end of October). It should be noticed that
the rain was concentrated in July, August and
September. The monthly rainfall was nearly 50
mm and number of rainy days was highest to
approximately 25 days in August. Conversely,
the rainfall was lower whereas number of rainy
days was higher in June and September. After
which, it progressively decreased from October
and was little in the beginning of year (from
January to April).

Air temperature was lower than that in
Southeast region. Yearly average temperature
was 21.8°C. The temperature was highest in
March, April and May. After that, it progressively
decreases to 19 - 20°C in November and
December.

b. Dong Nai

Dong Nai has specific climate of Southeast
region. Rainy season was from May to October.
The highest rainfall was approximately 300 mm
and the number of rainy days was 15 to 16 days
in September. On the contrary, the rainfall was
lower whereas number of rainy days was higher
in July and September. Dry season was from
November to April next year. In this periad,
the drought period was from -January to March.

The yearly average temperature was 279C.
It could achieve to 28.4 - 29.0°C in March, April,
May and progressively decline from June.

¢. Dong Phu

It was different from Pleiku and Dong Nai,
the rainy season at Dong Phu was from April
to November. The distribution of rainfall and
number of rainy days was different from every
month. The highest rainfall recorded in May,
August and September whereas the number of
rainy days was highest (20 to 24 days/month)
from June to October. The dry season was
shorter than that of other areas but the rainfall
clearly declined in compare to rainy months.

The vartation in air temperature was similar
to Dong Nai area, however the yearly average
temperature was lower. _

2. Average of dry rubber yield (g/t/t) of
some popular clones

The results on table 2 showed that average

Ky nigm 100 nam cay Cao su di nhap vac Viét Nam
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Bdng I : N§i dung céae thi nghiém
Table 1: Detail of experiments
Thi Nam Nim md | Thei gian e na I Mat
nghié¢m Dia diém DvVT tréng cao theo doi S6 ca):‘/lan 88 lf"l cao
Experi- Site Clone | Year of Year of Observed nhae nhac Tapping
nent Planting | tapping duration Trees/Repl.| Rep Panel
1 L& mono 86 Lai Khé PB 255 1986 4/1993 1993/1996 120 3 BO-1
Plot Mono 86, Lai Khe
2 Ld monc 2 Lai Khé VM 515 1986 4/1994 1994-1996 60 3 BO-1
Plot Mono 2, Lat Khe
3 L& 85 Lai Khé PB 235 1985 1991 1993-1996 99 3 BO-1
Plot 85, Lai Khe
4 L6 57 AD Cam My - PB 255 1983 1990 1993-1996 80 3 BO-1,
Péng Nai BO-2
Plot 87 AD Cam My —
Dong Nai
5 La 57 AD Cim My — VM 515 1983 1990 1993-1996 80 3 BO-1.
Déng Nai BO-2
Plot 57 AD Cam My -
Dong Nai
6 L6 118 Tan Hung PB 235 1986 471993 1993-1996 90 4 BO-1
FPhude Hoa
Plot 118, Tan Hung,
Phuoe Hoa™®
7 Ld 116 Tan Hung GT1 1986 10/1992 1993/1996 90 4 BO-1
Phudc Hoea
Plot 116, Tan Hung,
Phuoc Hoa.
8 L3 9 Tan Lap Dong GT1 1982 1989 1995-1936 400 3 BO-2
Pha
Plot 9 Tan Lap, Dong
Phu
9 Lo 130 Tan Lgi Déng | PB 235 1989 4/1995 1995-1996 350 3 BO-1
Pha
Plof 130 Tan Loi Dong
Phu
10 La 15 Laglai Chu Sa& GT1 1985 1992 1993-1996 100 3 BO-1
Plot 15 Laglai Chu Se
11 L& 7 NT 706 Dic Co GT1 1986 10/1992 1993-1996 Phén cao 3 BO-1
Plot 7, NT 706 Duc Co Tapping
1 task

3. Bién thién san lugng trong nim cia
méjt s& dong vé tinh phé bién & cdc viing
tréng cao su

D6 thi 2, 3, 4 trinh bay ti 16 phan tram san
lugng mud khd trén cdy trong tiing thing cla cdc
dong vo tinh GT 1, PB 235, PB 255 va VM 515 da
duge tring & Chu Sé, Bice Co, Bong Phd, Phude.
Hoa, Pong Nai va Lai Kha.

§ Viét Nam, mia cao md ludn bdt ddu tir
thang 4 khi cay thay 14 hoan toan va két thae
vao cubi thang 1 ndm sau khi ciy butc vao giai

~ yield of GT 1 was lowest, whereas PB 255 and
VM 515 were similar in yield and higher than
PB 235.

3. Yield variations in every month on
some popular clones in major rubber
growing areas

The yearly percentage of monthly dry rubber
yield on clone GT 1, PB 235, PB 255 and VM
515 which was observed from Chu Se, Duc Co,
Dong Phu, Phuoc Hoa, Dong Nai and Lai Khe
are shown in figures 2,3,4,6 and 6.

Thang 10/1997
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Bdng 2 : Trung binh (g/c/c) qua cac ndm (1993 - 1996) ctiia cdc dong vé tinh véi ché dé

cao 1/28 4/3
Table 2: Yearly dry rubber average (g/t/t) of clones from 1993 to 1996 (tepping system 1/28 d/3)
L ) . ies Ném . ]
Dong v6 tinh Dja diém Year . Trung binh
Clone Site - Mean
1993 1994 1995 1996
PB 255 Lai Khe 255 (1) 32,4 (2) 48,7 (3) 45.5 (4) 38,0
LDt‘Bng Nai 39,2 (4) 64,1 (5) 66,8 (6) 59,6 (7) 574
VM 515 Lai Khé 30,9 (2) 45,6 (3) 46,8 (4) 41,1
Béng Nai 36,6 (4} 60,1 (5} 60,8 (6) 50,3 (7) 52,0
PB 235 Lai Khe 24,9 (3} 35,9 (4) 32,2 (5) 35,7 (6} 322
Phuéc Hoa 24,0 (2) 26,8 (3) 33,7 (4) 282
Béng Phu 242 (1) 29,7 (2) 27,0
GT1 Phuéc Hoa 18,4 (2) 20,3 (3) 20,56 (4) 19,7
Péng Phq 29,5 (7) 29,7 (8) 29,6
Chu Sé 23,7 (3) 22,1 (4) 30,3 (5) 25,4
bdac Co 234 (3) 26,0 (4) 33,6 (5) 27,7

Ghi chi : 88 trong ngoac don 1& tudi nam cao
Note : The number between parenthesis is the year of tapping

Bdng 3: Ti 1&é phén trim san ldgng hang quy (trung binh tix 1993 - 1996) (%)
Table 3: Mean of yearly yield percentage in every quarter of clones (from 1993 to 1996) (%)

Dong v8 tinh Dia diém I Qg;‘fer) I( Q(I?a‘ger) I{ antfer) I anl:'fer) { Ql?a‘ger) I Q?a‘::er)
Clones Site 1 n 11 v I+1I I+ IV
PB 255 Lai Khé 92 | 21,3 31,1 38,5 30,4 696 |

PB 255 Déng Nai 92 | 198 31,0 40,0 29,0 71,0
VM 515 Lai Khé 68 | 222 29,9 411" | 290 71,0
VM 515 Péng Nai 75 | 19,0 32,2 41,3 26,5 73.5
PB 235 Lai Khé 11,9 | 146 30,3 432 26,5 73,5
PB 235 Phuéc Hoa 97 | 12.8 32,6 4.9 22,5 775
PB 235 Déng Phu 55 | 185 35,5 40,5 24,0 76,0
GT 1 Phude Hoa 136 | 145 30,6 41,3 28,1 71,9
GT1 Péng Pha 55 | 22,1 36,0 36,4 27,6 72,4
GT 1 Chu S8 66 | 229 26,2 44,3 29,5 70,5
| anm Bic Co 81 | 248 222 44,9 32,9 67,1
Trung binh (Mean) 85 | 193 30,7 41,5 27.8 72,2

Ky nigém 100 nam cay Cao su dinhap vao ViétNam ’ Thang 10/1897
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doan nghi qua déng. Vi thé sdn lugng cla céc
thi nghiém qua céc nim duge theo dai trong 10
thang tif thang 4 dén thiang 1 nam sau. Cdc 8§
liéu trinh bay vé ti 1& phan tram san lugng g/c/
thang so véi téng sdn lugng g/c/ndm nham tranh
anh hudng clia mat 46 cay/ha. Hon nita cée s8
liéu glc/thang duge tinh bing sdn lugng giclc
nhan vdi s6 1an cao thuc t& trong thang dé bao
gbm ludn ca tdc dong clia mua va anh hudng ctia
cdc nhan t8 khde.

a. Ti 1¢ phdn tram sén luong cao su kho
cua dong vé tinh GT 1 ¢ viing Pleiku

Do mua sém nén san lugng thdng 4 cia dong
vd tinh nay da dat ti 1é kh4 sau d6 tang dan trong
cdc thdng sau (6% - 9,2%). Tuy nhién mic 43
ting nay khing déu din véi mde ti 1é sdn lugng
tir 6,2% - 10,3%. Pac biét hai thang 7 va 9 san
lugng tut gidm hon so vdi thang truge dé. Pidm
ndi bat 1a vao cde thdng 10, 11, 12 1a giai doan
sdn lugng cao nhéit trong nam, hing nim chiém
tif 14 - 16% san lugng nam.

b. Ti lé phdn tram san lugng cao su khé
ciia cdc dong vé tinh GT 1 va PB 235 & Déng
Phi

Vao mia khai thdc trd lai vao thiang 4 sdn
lugng con thédp (2,4 - 3,1%) sau dé ting manh ti
thang 5 tré di dén cudi nam. Tuy nhién ¢é sy
chung lai hodc sdn lugng gidm hon vao thang 8,
9, 10, 11 (5 thi 3).

¢. Ti l¢ phan trim cia dong vé tinh GT
1 va PB 235 tai Phude Hoa

San lugng dau mia cao (thdng 4) rat thap,
sau d6 tang dan dén thdang 8. Vao thdng 9 ¢6 sy
tut gidm sdn lugng manh, hai thdng 11 va 12
san lugng phue héi dan va dat & mic cao (d6 thi
4).

d. Ti I¢ phan tram san luong cua dong
vé tinh VM 515 va PB 255 & Poéng Nai

San lugng lie méi cao trd lai thap chiém khodng
2.9 - 3,3% sau d6 tang manh dan vio thang 5, 6,
Tuy cédc thdng 7, 8, 9 san lugng dudng nhu chung
lai. Thdi k¥ san lugng cao nhat hang niam 1a tir
thang 10 d&n thdang 12 véi sdn lugng hang thing
dat 12,2 - 14,9%. Mac du thang 1, sdn lugng cé
giam di nhung van dat mdc kha tir 7,5 - 9,2% sdn
lugng nam (dd thi 5).

e. Tt l¢ phén trdam san lugng cta dong
vd tinh VM 515, PB 255 va PB 235 tgi Lai

Khé

Nhin chung, dién bié€n sin lugng cla cdc dong
v6 tinh ¢ Lai Khé (d4 thi 6) tuong ty nhu & Phude

The tapping season in Vietnam usually was
started from April when tree completely
refoliated and finished at the end of January
next year when tree came into wintering period.
Therefore, the yield in every year in all of the
experiments was observed in 10 months from
April to January next year. The data indicated
the percentage of dry rubber yield per tree per
month (g/it/m) to the total dry rubber yield per
tree per year (g/t/y) to avoid the effect of number
of trees per hectare. Moreover g/t/m data were
calculated by multiply g/t/t to number of actual
tappings in specific month in order to include
the effect of rain and other factors,

a. Yearly percentage of monthly dry
rubber yield on elone GT 1 at Pleiku

The yield of this clone in April was attained
to high ratio because of early rainy season. After
that, the yield progressively increased in the
following months (6% - 9.2%). Nevertheless, the
level of increases was not regular with yield from
6.2% to 10.3%. Especially, the yields in July and
September were lower than that of the prior
month. Outstandingly, the monthly yield in
October, November and December, which was
the highest yield period of year, occupied from
14% to 16% of yearly yield (figure 2).

b. Yearly percentage of monthly dry
rubber yield on clone GT 1 and PB 235 at
Dong Phu

The yield in April, when trees were
restarted tapping, was low (2.4% to 3.1%) after
which increased from May to the end of year.
However, there was a stability or decrease of
yield from August to December {(figure 3).

¢. Yearly percentage of monthly dry
rubber yield on clone GT 1 and PB 235
Phuoc Hoa

The yield was very low in April gradually
increased to August. There was a clearly
decrease of yield on both clones in September
after that the yield recovered and attained to
the highest yield in November and December
(figure 4).

d. Yearly percentage of monthly dry
rubber yield on clone VM 515 and PB 255
at Dong Nai '

The yield was very low (2.9% - 3.3%) when
trees were restarted tapping and it
progressively increased in May and June.
However, it seems that the yield was stable
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Hoa. San lugng thutrng thap vao ddu mia cao
sau d6 ting manh vao cde thdng 5, 6, 7 va 8,
tiép theo 14 sy gidm syt sin lugng manh vao
thing 9. Cic thang ¢ sin lugng cao 1a thing
10, 11 va 12 c6 thé lén dén 17,5% tong san lugng
nim.

B. THAO LUAN

Khi hau thutimg 14 mdt trong cie yéu té sinh
thdi anh hudng d&n sinh trudng va sdn lugng cia
cdy tréng néi chung. Tinh chu k¥ trong nam cée
yéu t6 khi tugng da quyét dinh d&n yéu t& vu mia
cua cdy trong. Cay cao su la cay c¢ong nghiép dai
ngdy, vdi dac thii vide khai thic md duge tién
hanh suét nim nén xem xét dnh hudng clia khi
hau thai tiét dén san lugng mi sé clng cd thém
cac kign thic hién c¢6 nhim phuc vu viée khai
thac ma dat hiéu qua cao. Pa c6 nhiédu nghién citu
vé su bién thién theo mba vy trén cdc théng s&
sinh ly md*®, cde nghién cdu nay da thye hién
trén co 8§ xem xét cdc yéu td khi tugng dén cdc
théng s& sinh 1y nhim gép phan xac dinh thoi
diém thich hgp cho viée 14y miu phéan tich. Yeang
va Paranjothy® da nghién ctu sy bién thién theo
mita vu cia mot s théng s6 sinh 1y nhu chi 58 nit
mach mi va téc 4o chay mi ban dau. Theo cdc tdc
gia nay mia vu d4 dnh hudng d&n cac théng s&
sinh 1y md va su bién dong cdc théng s6 nay da
anh hudng dén san lugng ma eda ciy cao su. Tuy
nhién qua cédc két qua dat duge cho thay mét s6
yéu t6 khi hau da anh huéng truc tiép dén san
lugng ma thu hoach

1. San ligng mi eda ciy cao su vao mua
rung la qua déng dén hét mua khé han

BPac diém khi hau chung cla cdc ving trong
& Vigt Nam la c6 hai giai doan mua va kho phén
biét tuong dai ré rét. Cac sd ligu san lugng cho
thay e khodng hai thang (2 va 3) khéng cé mua
hosc ¢6 ma rat it vao lic cdy ra 14 mdi va lic nay
thuong trimg hgp vao gilta mba khd vdi luong mua
rat thap, nhiét dj khong khi cao nhét trong nam.
Hon nita, sau khi ra 14 mdi, cdy cao su van cdn
tiép tuc trdi qua cudi moa khd vdi sdn lugng rat
thap (thang 4) nhat 13 § ving Péng Nam Bg.
Tuy nhién & ving Tay Nguyén do mua dén sém
hon nén da c6 sy phuc hdi san lugng vao gida
dén cudi thang 4 1am cho sdn lugng mt & ving
Tay Nguyén vio thdng nay & mic khd hon &
bang Nam Bé. .

Mat mat khéc cAn xem xét 14 do vao miara l4
méi thudng trimg hgp vdi sy xudt hign cha bénh
phén tréng nhat 1a trén dong vo tinh PB 235 da

from dJduly to September. The highest yield
period was from October to December in which
monthly yield was from 12.2% to 14.9% yearly
yield. Although the yield declined in January
but it was still in high level (7.5% to 9.2% yearly
yield) (figure 5).

e. Yearly percentage of monthly dry
rubber yield on clone VM 515, PB 255 and
PB 235 at Lai Khe

In general, the seasonal yield variation on
these clones at Lai Khe was similar to that in
Phuoc Hoa. The yield was usually low at the
beginning of tapping season. After that, there
was a progressive increase in yield from May
to August followed by the decrease in
September. The yields were highest in October,
November and December. It could be 17.5% of
yearly yield.

B. DISCUSSIONS

Climate is one of ecological factors that affect
to the growth and yield of crops. Yearly eycle of
meteorological factors led to determine of
seasonal factors of crops. Rubber tree is one of
perennial crops. Latex harvesting is
implementing all over the year therefore study
on the effect of climatic condition to yield would
strengthen the knowledge in order to serve the
latex exploitation with high effectiveness. There
were a number of studies on the variation of
physiological parameters (Van de Sype, 1985;
Nguyen Thuy Hai and Do Kim Thanh, 1992).
Those studies were done to take consideration
to the effects of meteorological factors to the
physiological parameters in order to determine
a suitable period for sampling in diagnosis. Yeang
and Paranjothy {1982) studied the seasonal
variation of some physiological parameters such
as plugging index (PI) and initial flow rate (IFR).
According to those authors,- the physiclogical
parameters were affected by the season and their
variations influenced to the rubber tree latex
yield. However, results of this study implied that
some of climatic factors directly affected to the
harvesting yield.

1. Rubber yield from wintering period
to the end of dry season

The climatic characteristic of the major
rubber growing areas in Vietnam was divided
into two distinguished periods i.e. dry season
and rainy season, The yield data showed that
there was not latex or very little latex in

Ky nigm 100 nam cayCao sudinhip vao VietNam
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Figure 3: Yearly percentage of monthly yield on clone GT 1 and PB 235 at Dong Phu
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Figure 4: Yearly percentage of monthly yield on clone PB 235 and GT 1 at Phuoc Hoa
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Figure 5: Yearly percentage of monthly vield on clone PB 255 VM 5§15 at Dong Nai
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Figure 6: Yearly percentage of monthly yield on clone VM 5§15, PB 255 and PB 235 at Lai Khe
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gép phéan lam cham tré trong viéc thu hoach ma
va sdn lugng mi thu duge rat it trong thang 3 va
4,

2. San higng mu cda cAy cao su vio mnua
mua

Mua mua bit ddu tif thang 5 dén thang 10, &
Tay Nguyén mia mua dén sém han vao thang 4
vdi lugng mua va s6 ngay mua bdt ddu ting 1én rd
rét va hdu qud la gia tang dm d6 dat lam kéo dai
thoi gian chay md va dat sén lugng ma cao rd
rét”. Sin lugng tiép tuc tang déu vao céc théng
ti€p theo trong mua mua. Tuy nhién mdc tang
san lugng nay khong lién tuc va déu dan, do
lugng mua va s§ ngay mua nhiéu di lam tré
ngai dén viéc cao mi. 0 Tay Nguyén thudng
vao thang 7, 9 ¢6 s6 ngay mua nhiéu va lugng
mua cao nén san lugng da tut gidm vi lam gidm
36 lan cao mu trong thdng. U mién Péng Nam
Bd vao thang 9 hoac thang 10, lugng mua tap
trung vdi s6 ngdy mua trong thdng cao nén sé
lan cao mu gidm lAm gidm sdn lugng trong thang
nay. Vay mua da co tac dong doi dén san lugng
mil cao su, mdt 1a gia tdng 46 §m dit, cdi thién
ch& d nudc trong cay lam gia ting san lugng;
mit khdc lugng mua nhiéu }am can trd viée khai
thae trong cédc thdng ndy. Chinh vi 4nh hudng
clia mua tap trung va doi dao vao cac thang nay
ma ¢ Malaysia d4 dé nghi phuong phdp cao theo
chu k¥ (periodic tapping). Sau dé mét s bién
phép khde phuc anh hudng mua dén khai thde
mé di duge dé nghi bing cich dung mang chén
nude muad?,

3. San lugng mi cac su vao cudi mila
mua va diu mua khé

Thai k¥ nay thudng xdy ra vio thang 10 & Tay
Nguyén va thang 11 & Pong Nam Bg kéo dai dén
khi rung 14 qua déng. Lic nay lugng mua thap
dan, s0 ngiy mua trong thédng gidm rd rét nén
dnh hutng cla mua da it di, k&t hgp v6i nhigt do
khong khi thdp di lam gia ting san lugng mo.
Nguyén Thiy Hai va P8 Kim Thanh® da trinh
bay tuong quan chat ch& gitta nhiét 46 khong khi
dén sdn lugng ma cao su. Tuy nhién vao thang 1
do ¢ giita mia kho va vao thoi ky rung 14 qua
dong san lugng di giam ro rét, & vimg Tay Nguyén
lugng mi gidgm rd hon so v6i Mién Dong Nam Bo
do mila mua chdm ditt s6m hon.

4. San Iugng eGa cac dong vo tinh cao su

Sén lugng hang thang cla cde dong vé tinh
bi &nh hudng bdi dac tinh sinh thai khi hiu cda
ving dé. P4 la truang hop GT 1 § Tay Nguyén,

February and March when tree was refoliating.
This period usually coincided to the middle of
dry season with very little rainfall and the
highest air temperature of year. Moreover, after
completing the refoliation the trees still stand
to the end of dry season with very low vield,
especially in Southeast region. However,
because of the earlier rainy season in Highland,
the recover of yield was observed in April. It
led to the rubber yield in Highland was better
than that in Southeast region at that time.

On the other hand, it should be consider to
the coincidence of refoliation period to the
Oidium leaf fall, especially on clone PB 235. It
contributed to the delay of harvesting and the
very low yield in March and April.

2. Rubber yield in rainy season

In Vietnam, rainy season is from May to
October, however it starts sooner (April) on
Highland. Rainfall and number of rainy days
gradually increases. It led to increase soil
humidity, prolong latex flow therefore the yield
was higher. Yield continuously increased in the
following months of rainy season. Nevertheless,
the level of increase was not stable because
rainfall and number of rainy day prevented to
tapping implementing. Usually, the high
rainfall and high numbers of rainy days led to
reduce the monthly tapping days and therefore
decline the yield. It was in July, September on
Highland and in September, October in
Southeast region. Consequently, there was a
dual effect of rain to latex yield. One hand, it
increased soil humidity, improved water status
in tree and led to enhance yield, on the other
hand, it prevented tapping, reduced the number
of tapping days and reduced yield harvested.
Because of this problem, periodic tapping was
recommended in Malaysia. Since then, some
of techniques such as rainguard, “Ebor Eaves”
was also recommended (Gan Lan Tiong, 1986;
Nguyen Nang et al., 1997).

3. Rubber yield from the end of rainy
season to the wintering period

This period usually was started from October
on Highland and November in Southeast
region. It lasted to the wintering period of
rubber tree. The rainfall was lower and the
number of rainy days was decrease so the effect
of rain to tapping was reduced. It combined with
low air temperature to enhance yield. Nguyen
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do mua dén sdm nén sdn lugng théng 4 cao hon,
Mua t4p trung & Tay Nguyén da anh hudng dén
viée khai thac mi vao thang 7, 8 va 9. Trong khi
tai Mién Péng Nam Bd mua dnh hudng dén viéc
khai thic ma vao thiang 9, 10.

Mat khac, mac di nang sudt san lugng ela
cdc dong vé tinh cao thdp khic nhau, nhung sy
phén bd sdn lugng trong nim cla cae dong v
tinh 1a tugng tu nhau, ngeai trir PB 235.

Bang 3 trinh bay ti 1& phin tram sdn lugng
ting quy cua cdc dong vo tinh & cdc ving trong
khac nhau. Nhin chung cdc dong vd tinh c6 ti 1é
phin tram san lugng quy 1, 2, 3, 4 tuong Ung vdi
8,5, 19,3, 30.7 va 41,5%. Trong d6 ndi bit dong
vd tinh PB 235 do mi thi gian dau it nén ty lé
phédn trim san lugng sau sdu thdng cufi nam
cao hon han so véi cudi thang ddu nam, bidu
hién cha sy d4nh hudng cla khd han dén san
lugng coa dong v tinh nay.

V.KETLUAN

Khi hiu cda viing tréng cao su Viét Nam da
¢6 dnh hudng dén san lugng cia cdy cao su. Do
mia khd kéo dai nén san lugng trong 6 thdng
ddu nam thép, tiép theo sdn lugng 6 thang cudi
nim dat cao nhat. Tuy nhién do lugng mua tap
trung va s6 ngdy mua nhiéu nén dnhhudng dén
vige khai thae mii vho thang 7, 8, 9 & Tay Nguyén
va thdng 9, 10 ¢ Déng Nam Bsj.

Ba thdng cudi nim cdy cao su cho san lugng
cao nhat do cac didu kién khi hau thich hgp
nhu nhiét do khédng khi thip; Anh hudng do mua
dén khai thac 1 it nhat.

Cac dong vd tinh nghign ctu c6 ti 12 phan
tram san lugng tuong tu nhau qua cac thdng,
nhing PB 235 dutng nhu ti 1&¢ phdn trdm sdn
lugng séu théng dAu nam thép cd thé do y&u t&
khé han di anh hudng 1én dén sdn lugng cta
dong vé tinh nay.

LOI1CAM ON

Chiing t6i xin cdm on 6ng Mai van Son, Vién
trizgng Vien NCCSVN da cho phép trinh bay
bdo ecdo nay. Xin cdm on cdc ky thudf vién
Nguyén Manh Hung, Ping Vin Toan, Nguyén -
Thanh Tung... da thuc hién viéc theo déi sdn
lugng va tinh todn két qud. Ching téi xin cdm
on Ban Gidm Déc, Can b6 Phong Ky thudt cdc
Nbéng truong noti trién khai cdc thi nghigém thupc
cic Cong Ty Béng Phi, Phuse Hoa, Lai Khe,
Déng Nai, Chu Sé va Bic Co da tgo diéu kién
thudn loi dé trién khai thyc hién thi nghiém.

~

Thuy Hai and Do Kim Thanh (1993) showed a
highly negative correlation between air
temperature and yield. However, the middle
of dry season and the wintering period of rubber
tree in January led to clearly decrease in yield.
especially on Highland where the rainy season
was stopped sooner than that in Southeast
region.

4. Yield on some popular rubber clones

It appeared that monthly yield of the clones
was influenced by the ecological climatic
characteristic of the area. For example, the yield
of GT 1 on Highland was higher in April because
of sooner rainy season. The concentration of rain
affected to tapping in July, August and
September, whereas in Southeast region, it was
in September and November.

On the other hand, although there was a
difference from each other on yield of the clones,
the distribution of yield in a year of the clones
was similar, except PB 235,

Table 3 shows yearly yield percentage in
every quarter of the clones in different areas. In
general the yield percentage of the 15t, the 2nd,
the 3™ and the 4th quarter were 8.5, 19.3, 30.7
and 41.5, respectively in almost of clones.
Especially, on PB 235, because of low yield in the
beginning of tapping season, the yield percentage
of the last half-year was clearly higher than that
of the first half year. It implied the effect of dry
season on yield of this clone.

V.CONCLUSIONS

Yield of rubber tree was affected by climatic
condition of major rubber growing areas in
Vietnam, Because of long dry season, yield in
the first half-year was low, follow by the highest
yield in the last half-year. Nevertheless,
concentrated rainfall and high number of rainy
days affected to tapping in July, August and
September on Highland and in September and
October in Southeast region.

In the last quarterly-year, the highest yield
was obtained because of the favourable climatic
condition to yield (low air temperature) and the
effect of rain to tapping was minimised.

There was a4 similarity in yearly yield
percentage in every month of clones in this study.
However, on PB 235, it seems that the dry factor
greatly affected to yield of this clone. It led to
the very low yield in the first six months of year.
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SAU VA BENH TREN CAY CAO SU G VIET NAM
DISEASES AND PESTS OF WEVEA BRASILIENS/S N VIETNAM

Nguyén Hai Puong, H6 Ngoc Thanh, Tran Poan, Nguyén Thi Ngoc Yén,
Thén Thi Minh Tédm, Phan Thanh Diing, Lé Thi Thanh Phuong
Vién Nghién Cau Caoc Su Viét Nam (Rubber Research Institute of Vietnam)

L TOM TAT

Xde dinh 19 loqi bgnh phé bién va 13 logi sdu
hai trén cay cao su, trong dé 5 bénh quan trong
da duge nghién citu nhiéu hon : bénh Ld phdn
trdng, Héo den dau ld, Rung ld miia mua, Ndm
héng, Loét soc mdt cao va 5 logi séu hai : Mo,
Sung, Cdu cdu, Sdu Rém va Nhén. Ddc bigt Ndm
héng tré thanh bénh ndng trén cdy cao su KTCB
& Viet Nam. Ung dung Validacin A (VM - A) 3L
2% thuong phdm cé thé phong triz bénh ndm
hang triét dé. Ridomil MZ - 72 (Metalaxyl -
mancozeb) 2% thiuong phdm thay thé Antimucin
va Difolatan da bi cdm dung & Viét Nam.

IL MG PAU

Hién nay IRRIB da diéu tra dugc 36 bénh trén
cay cao sull, trén 13 nude, trong dé 12 bénh
chinh, phé bién thiét hai dén kinh t& la 3 bénh
ré : ré trang, ré d6 va ré nau. J Trung Qudc ghi
nhan 56 bénh. Nhung nhiig bénh phé bién trén
nhiing nudc tréng cy cao su : Bénh phén tring,
Rung 14 mba mua, Loét soc mat cao va Bénh ré
trdng. Ty thudc vao didu kién khi hiu khéc
nhau va trinh do quén 1y ky thudt ma mic d
thiat hai elia ting bénh giy ra khdc nhau : Ré
tring ning & Cote D’Ivoire, Nigeria va
Srilankal3.., nhung chua thay § Viét Nam.

Nhimng nghién ciiu va didu tra sdu bénh trude
1975 bi han ch&. B4o cdo ndy tém tdt két qua
diéu tra sau bénh & Viét Nam. Tir 1961 - 1964
nhing danh gi4 va diéu tra do chuyén gia Trung
Quéc thue hién tif Quang Tri d&n Phi Tho (17°N
- 219N)L2, Tir 1965 - 1977, do téc gid va cdc cong
su thuc hién tai tram Pht Quy - Nghé An. Tit
1977 - 1995 thue hién do Vién Nghién ctu Cao
Su Viét Nam.

III. VAT LIEU VA PHUONG PHAP

Phuong phdp chinh dé d4nh gid va diéu tra
dua trén cée tai lidu lién quan (3,4,5,6,7,9,10,11,12)

1. Diéu tra (1961 - 1995)

* Xac dinh va ghi nhan nhing Sau va Bénh
xudt hién trén ciy cao su.

* Panh gid bénh dua trén cdc bdng phan cdp

L ABSTRACT

Identification of 19 common diseases and 13
insects on rubber trees, in which 5 important
diseases were well studied, i.e. Oidium leaf full
{LF), Colletotrichum LF, Phytophthora LF, Pink
disease, Stripe canker, and 5 important insect
were the termites, cockchafers, weeuvils, leaf-eating
insects and mites (yellow tea mite, red spider
mite). Particularly, Pink disease has become the
severe disease on the immature rubber trees in
Vietnam. The application of Validamycin A (VM-
A) 3L at 2% as product can control of Pink disease
totally. Ridomil MZ-72 (metalaxyl-mancozeb) 2%
as product replaces Antimucin and Difolatan what
were banned in Vietnam.

Key words

Surveying, identification, diseases, insects,
Oidium, Colletotrichum, Phytophthora,
Corticium, termite cockchafers, weevils, leaf
eating insects, the control, Validamycin A,
Ridomil MZ-72.

IL INTRODUCTION

Hevea was first introduced into Vietnam in
1897 and since then it has been grown
extensively in the country, but at present, rubber
trees covered only about 288,000 hectares
{GERUCO, 1996) mainly in the south provinces
and in Highlands. The government had the
program to expand the rubber area to coastal
are of the central region and to certain areas in
the north in order to attain the total area of
700,000 hectares by the year 2005. Rubber has
been grown in various soils and under different
climates. Therefore, differences in severity
epidemic pattern and kinds of pests and
diseases of Hevea have been recorded.

Nowadays, IRRDB surveys!l that there were
36 diseases on rubber trees, in the 13 producing
rubber countries which were separated as 12
diseases were major, popular and economically
damaged; three root diseases, out of which is
white rot disease [Rigidoporus lignosus {Imazeki)
Klotzsch]. The paper presented by China
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{phu bing ab,cd)

* Nhitng giéng phé bién va cao san duge tréng
trén dién réng ¢ nhiing ving khéc nhau

* Tuyén non tinh chéng bénh cta cac gidng
trén vuim cay con (Vudn kiém dinh bénh) va lay
bénh nhan tao nhing bénh quan trong

* Thoi ky diéu tra bénh trén dién tich sén
xuat : tir thang 12 dén thang 3 nam sau khi cao su
ra 14 méi ciing 12 mua bénh Phén tring 14. Gisng
chi thi cia bénh nay 14 PB 5/51. Thang 04 la
thdng bat ddu mua ¢ mién Nam v ciin 14 bit ddu
clia mia bénh ndm hong (Corticium salmonicolor),
gitng chi thi ctia bénh nay 14 RRIM 600. Tir thang
6 trd di bdt ddu d6i véi nhimg bénh khac. Digu
tra sy phét trién va cao diém cla cac bénh trong
nim. Didu tra 2 hoac 3 lan hing niam, trong
méi 16 14y 05 diém (50 - 100 cay cd dinh).

2. Thi nghiém bién phdp phong tr
(1977 - 1995)

* B& tri thi niém theo khoi ngiu nhién, 8 vudng
latin trén dién rong

* Panh gid hiéu qua kinh t& cla cdc bién phdp

* Phuong phap théng ké théng dung : Anova
va Ducan test. ’

* Phat hoa ban d0 viing bénh hai chinh cta
cay cao su.

Iv. KET QUA VA THAO LUAN

A. KET QUA

1. Bénh hai

19 bénh d4 duge ghi nhan, 07 bénh 14, 05 bénh
than va cianh, 03 bénh mat cac va 04 bénh ré,
nhing bénh ré hiém xdy ra va chi ghi nhan &
mién Trung (Quang Tri trd ra). Mic 46 bénh khac
nhau ¢ nhing ving khéc nhau? (Bang 1).

2. Sau hai

Co 13 loai sdu hai géy thiét hai trén ciy cao
su phd bién nhat la : Mai, Sung, Cau Cdu, Sau
Rém {Bang 2).

3. Nguyén nhéin khiac

* Ngoai sau v& bénh hai ciy cao su ciing bi
thiét hai bdi nhimg nguyén nhan khéc nhu bénh
vé ndu (Brown bast - Dryness incidence), chay
ning, sét, tdm gdi, ddng vat hoang dai (huou, nai,
vol, heo rimg,...) va ¢d. Ghi nhan duge 71 loai ¢d
hai phé bi&n trong 16 cao su dic biét 14 ¢d tranh
va c¢6 My (cd dudi chon).

* C6 tuong quan nguge lai giita bénh Phén tring
va bénh Rung 14 mia mua (R : -0,5912), nhung
bénh Rung 14 mia mua ¢6 dnh hudng thuan dén

reported that there were 56 known diseases of
Hevea recorded in that country. However, just
as in most other NR-growing countries, Oidium
leaf fall Phytophthora LF, Black stripe and white
root disease were the most important.
Depending on the different weathering condition
and technical management degree, white root
disease is described as “severe” in Cote d’Ivoire,
Nigeria and Srilankal3, but it rarely found in
Vietnam and the infection of Pink disease has
been more “severe” in Vietnam than anywhere
in the world (Peries, 1987).

Previous studies on surveys of diseases and
pests of Hevea in the country were very limited.

- This paper summarise the results of diseases and

pests surveys of Hevea in Vietnam. From 1961
to 1964 the assessments were carried out by
Chinese scientists from Quang Tri (17°N) to Phu
Tho (21°N) provinces2. From 1965 to 1977, by
the author and his colleagues at the tropical crop
research station in Phu Quy, Nghe An in the north.
From 1977 to 1995 by the Rubber Research
Institute of Vietnam {RRIV) in the south.

III. MATERIALS AND METHODS

Main methods for assessing based on
relevant references (3.4.5,6,7.8,9,10.11,12).

1. Surveying (1961-1995)

* Identification and recording the appearance
of diseases and pests of Hevea in Vietnam.

* Assessment based on scores and keys for
infected diseases of leaf, pink disease, stripe
canker disease of rubber (Appendix a,b,c.d).
From which we could be drew valuable surveved
data, e.g. percentage of diseased infection.

* Clones : the popular and economical dones
which have been planted on large areas in
different regions.

* Early observation for diseased resistance
clones on young rubber in the nurseries and the
artificial infection for the major diseases.

* Assessing period on the large areas : from
December to March of each year that was winte-
ring, refoliation season of rubber tree and also
diseased season of Qidium leaf fall. Indicator
rubber clone was PB 5/51. April is the start of
Pink disease season and alsc rainy season in
the South. The marker clone for Corticium
salmonicolor is RRIM 600. From June afterward
the observations of the various diseases begin,
indicator rubber lone PB 86 for Colletoirichurn,

Ky nigém 100 nam cay Cao su di nhap vao VistNam
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bénh Loét soc mat cao (Hinh 5, bang 4)

* Mife d6 nhidm bénh @ cédc gidng cao su khac
nhau.

4. Két qua thi nghiém

a. Phong tric bénh Phdn trdng

. Bénh Phan tréng la bénh 14 quan trong xay
ra hang nam trong mot giai doan ngén ti thang
giéng dén thdng 3 gay ra rung tir 01 dén 03 lin
trong nam, né 1am cho hang chue ngan ha cao su
bi cao cham do rung 14 phdn trdng, tuy nhién
phong trit bing héa chat trén qui mé dai tra khéng
thiic hién duge trong thoi gian ngin va khong
mang lai higu qua kinh t&€ , nhung phong trir trén
vudn cao su con la can thiét.

* Phong trif bénh Phén tréng ¢6 hiéu qua cao
nhat khi 1la non con § gial doan chan chim (glai
doan B). Khi 14 non 3 - 5 ngay tudi (hoaclda 5 -7
ngay tubi cia nhitng gidng khde) s& bi rung 2 ngay
sau dé, khi nhidm bénh. L4 non du6i 14 ngay tudi
t¥ 1& nhiém bénh cao va rung nhidu dudi mat dat
(bang 5).

* GAn ddy trong phdng thi nghiém va vudn
wong két qud thuc nghiém thude Sumieight
12,5WP ¢ néng dé 0,2% thuong phdm va
Kumulus 80 WP ¢ 0,3% hiéu qud hon luu huynh
bot, Calixin va Daconil (bdng 6).

* Cdc dong nhiém bénh nidng : PB 5/51,
PB 235, VM 515, RRIC 110 (bang 4).

b. Phong trit bénh loét soc mdt cgo’

* Loét soc 14 mét bénh néng trén mit cac cia
cdy cao su, bénh xay ra trong mia mua va thoi
tiét lanh tif thang 6 dén thang 12 hiing nam trén
cde vimg cao su. Vi bénh xdy ra niing trén cic
viing khdc nhau nén tén thutng goi la loét soc
miét cao {phu bang C). '

* Tac nhin giy bénh : ndm Phytopthora
palmivora chi€ém khodng 72% c4c mau phén 1ap,
con lai do ndm Phytopthora botryosa.

* Ky thuat nuoi nam don gidn 1a dung cde trai
cay tugl nha ca tim, bi dao, dua leo, muép huong
va du da xanh.

* Dbng dé& nhiém bénh : PR 107, PB 86, RRIM
600, PB 310, PR 255 va PB 244 (bang 4).

* Kiém tra trén PR 107 bénh nhe mat 6.3%
san lugng v mat 68% san lugng trong trutng
hgp bénh néing, diéu tra 1986 - 19907

* Khi diéu kién thuan lgi che ndm va khong
xt 1y bénh t6t bénh s& pha hiy vé khong thé cao
lai.

* Ridomil MZ 72 & ndng d6 2% x( 1y sau mdi

PR 107, PB 86 for Phytophthora diseases. The
development and peaks of disease spreaded in
the year. Observing the plantations twice or
three times each year, and marking 5 sites
{AB,C,D,E) 50 - 100 fixed stands per plot for
mainly influenced factors to the outbreak of
diseases in rubber regions.

2. Trials of disease control (1977-1995)

* Common lay-out was the randomized
block, Fisher block and randomised complete
block design on large scale.

* Estimation of finished cost and economic
efficiency.

* Statistical methods
DUNCAN test.

* The outlined maps for major infected
diseases on rubber growing areas.

IV.RESULTS AND DISCUSSIONS

1. Diseases of Hevea

* Nineteen diseases recorded on the rubber tree
including : seven leaf diseases, five stem and branch
diseases, three panel and four root diseases, but
the root diseases occwrred very rare and recorded
in the North only. The disease degree of the various
regions is different? (table 1).

2. Pests of Hevea

* There are thirteen species of insects causing
damages to Hevea were recorded. The most
common species were termites, cockchafers,
weevils and leaf-eating insects (table 2).

The summary

Table 3 showed the most common and
economically damaged diseases and pests which
usually occurred in rubber trees.

Up-to-now, the most important leaf diseases.
those are Oidium LF, Phytophthora LF, and
Colletotrichum LF. Three stem and branch
diseases which are the die-back, bark necrosis,
and the particular Pink disease cause heavy
damage to Hevea brasiliensis in Vietnam. One
panel disease is stripe canker. There are two
major root diseases but rarely occurred, i.e. red
and brown root diseases’:2.

3. Other causes

* Besides pathogenic diseases and pests, the
rubber trees in Vietnam were also damaged by
other causes such as brown bast (dryness
incidence), sunscorch, lightning strike, mistletoes
and wild mammals and weed, 71 species of weed
in the rubber plantations were recorded. Lalang

ANOVA and
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dudng cao (d1) hosc sau 2 dudng cao (d2) hiéu
qud trif ndm cao (1984 - 1995) va thay thé
Difolatan, )

* D€ loai khd niing ndm 19n thudc nén ding
xen ké Ridomil va Fruvit 66WP néng do 2%
(bang 7).

¢. Phong trix bénh ném héng’®

* Bénh nay la nguyén nhén giy ra thiét hai
ning trén cdy cao su KTCB & Vidt Nam. Co hai
cao diém bénh 14 thdng 6 va thang 10.

* Bénh ndm héng tan céng trén than va canh
cla cdy cao su td & chd phan cinh chiém 71,45%
{thdn + canh cdp I + cép II - két qua diéu tra
1984 - 1989), vai 68,7% ddi véi PB 235 va 63,8%
trén RRIM 600. Do dé, phong trir bénh thye hign
rit thuan lgi biing ciach phun thude bing binh
c6 voli ndl dai tir dudi mat dat.

* J ving bénh nang, giéng nhiém bénh nang,
xtf 1y khéng tat thi ty 18 ciy cut ngon do bénh
rat cao : diéu tra nam 1987 c¢6 47% cay nhiém
bénh thi 22 6% cut ngen, nam 1988 cé 684% cay
bénh thi 16,9% cut ngon va nam 1990 c6 64,5%
cdy bénh thi 46,6% cut ngon. Pac biét PB 235 ¢§
dang tan cay thong ty 1é cut ngon cao trong thdi
gian KTCB.

* Bénh lam cho cdy sinh trudng cham va kéo
dai thai gian KTCB trén hai nam.

* Bang 8 chi higu qua cla bién phdp quét la
67% cay khdi bénh va bién phép phun thudc la
81,2%. Sy mat tdn va kéo dai théi gian KTCB
trén hai nam thi sy thiét hai kinh t& con nhiéu
lan hon sy lang phi thudc trong bién phap phun.

* Trong 3 nam 1990 - 1992 chiing minh phun
2% Validacin A - 3L hiéu qud 86 - 100% cay khai
bénh nam héng. Cang higu qua hon 1a phéi xi
Iy khi bénh mdi xuit hién (bénh cdp 1 - 2, phu
ban 4). Validacin A cé thé dung trén ciy cao su
KTCB va céy khai thac. Bordeaux 1:4:20 chi duge
ding trén cdy KTCB. Sumieight 12,5 WP ciing
14 mét thude cé nhidu hda hen.

* Cdc ddong nhiém bénh cao RRIM 600,
PB 255, RRIC 110 va RRIM 703,

B. THAO LUAN.

1. Diéu tra bénh

* Bénh l4 : bénh Phén trdng nén danh gia
timg cdy nhiém bénh, nhanh va tin cy hon 1a
cac 14 cdt roi khi so mie dé nhiém bénh cla cac
giéng, két hgp vdi su dém s6 14 bénh rung trén
mat dat.

* M4i tuong quan giia cdc bénh rung ré rang

and American grass were popular weeds (1987).

* The major infected diseases on the growing
areas were outlined in the maps (Figures 1,2,3.4).

There are the contrary relationship between
Gidium LF disease and Phytophthora LF
together (r : - 0.5912) and Phytophthora LF
affected favou-rably for outbreak of stripe canker
disease (figure 5, table 4). Oidium fungus may
attack young leaflet and flower of rubber tree,
then fruiting was decreased. As a resuit
Phytophthora LF and stripe canker disease
were also decreased.

* Data given in table 4 also showed the different
infected diseases of various rubber clones,

4. Control of Hevea diseases

a. Controlling of Oidium leaf disease

The moest important leaf disease is Oidium
which usually outbreaks every year in the all
growing rubber areas during the short term from
January to March and which is the cause of the
defoliation of young leaves after annual wintering,
one or two (sometimes three) rounds of abnormal
leaf fall and delay in reopening for tapping in
ten thousand of hectares of mature rubber due to
bare foliage. However, the control of Oidium by
chemicals on mature plantation was impractical
and uneconomical and hardly eradicated the
diseases on large areas for rubber estate.
Therefore, fungicides were applied to control
Oidium on immature rubber. The most effective
control of Oidium could be achieved when the
leaflets were not hardened in the B stage (“bird’
s toe” like leaflets) and C stage (expanding
leaflets). When leaflets were 3 to 5 days old could
be fallen in 2 days later, or 5-7 days old of some
clones could be fallen in the same times as above,
The leaflet which has less than 14 days old is
high susceptible Oidizm disease and, a lots fallen
leaves on the ground (table 5).

Recently, in vivo and nursery trials have
shown that among the fungicides. Sumieight
12.56 WP at (.2% as product and Kumulus 80
WP 0.3% were more efficient than sulfur
powder, Calixin and Daconil (table 6).

* Highly susceptible clones were PB 5/51,
PB 235, VM 515 and RRIC 110 (Tabie 4).

b. Control of stripe canker?

* Stripe canker is the worst disease of
tapping panel of Hevea in Vietnam which
occurred in the rainy season and cold weather
from June to December and in all of rubber
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g bang 4.

0 phia Nam vio mia kho dau nam, khi bénh
phén tring ning thudng thi sau d6 bénh Rung
ld4 mua mua va Loét soc mit cao nhe trong mia
mua. Trai cao su 14 ngudén nhidm bénh ban diu
do nam Phytophthora giy ra va nudc mua gidp
cho sy lay lan bao t&, ndm xidm nhiém vio cudng
14 va vét thuong méi trén mat cao.

3 An Do khong thay rd rang su tuong quan
trén vi khéng cao mu trong nhimg thing mua
(Perﬂies, 1987).

O Sri Lanka, bién phap dam bao d& phong
trit bénh 1a trén nhimg cay ¢ nhiéu trai da
nhiém bénh thi khéng cao mi trong nhiing ngay
mua.

2. Phong tri bénh

* Nguén cung cdp thude : Hién nay cé khodng
30 Cong ty tu nhan, 20 nha may va 10.000 co sd
gia cing thufe BVTV, trong dé ¢6 8.000 ¢o sd &
phia Nam ngoai ra hon 100 céng ty nudc ngoai
¢6 san phdm clia ho trén thi truyng Viét Nam
(Trugng Quang Hing - Bao Lao dong, S 139 -
thang 8/1997). Vi du Validacin A ¢6 hon 10 tén
thuong mai va Glyphosate 1a thuée trit ¢é cd
hon 40 tén thuong mai khdc nhaul®, néng 4o
clia cac hoat tinh thude s& khé gidng nhau, din
dén higu qua phong trif trong BVTV sé khéng
giéng nhau.

* Vi 12 d6, két qua cla phong trit trong BVTV
cla cdy c4o su trong bdo cdo nay thuc hién ti
nam 1981 - 1995 chi 6 gid tr1 va gidi han béi
nhiing héa chat da duge cung cép trudc day, bai
cac Cong ty nhu Takeda, Nichimen, Sumitomo,
Monsanto, RRIM va TAP cia Chinh Phi Malaysia.

v. KETLUAN

* 19 bénh da duge ghi nhén trén cay cao su g
Viét Nam, hién nay nhing bénh quan trong,
phd bién 12 Bénh 14 Phdn tring, Rung 14 mua
mua, Khé ngon khé canh, Nam héng va bénh
Loét soc méit cao, 13 sdu hai trén ciy cao suy,
nhung it thiét hai vé kinh té.

* Héa chat khic nhau dng dung trong phong
trit bénh : kumulus S va sumieight ¢é hiéu qua
cao trong phong tri bénh Phéan trang 14. Thude
Validacin 3L thoac 5L) do Takeda cung cip cé
hiéu quia phong trd bénh ndm hong. Ridomil
MZ - 72 phong trir bénh loét soc mat cao ed higu
qua cao va thay th€& Difolatan.

growing areas and particularly on susceptible
clones. Due to severe disease in the highlands
and northern region, so that the common name
is stripe canker (Appendix C).

* Among the pathogens, the species of
Phytophthora pelmivora accounted for 72
percent of specimens observed, and P. botryosa
accounted for the rest of which.

* A simple technique of preservation of
specimens from the field by inserting specimens
into fresh fruit such as Solanum melongena,
Benincasa hispida, Carica papaya and Luffa sp.
was developed and identified for Phytophthora
sp. of rubber leaf, petiole, bark.

* Susceptible clones were PR 107, PB 86,
AV 2037, RRIM 600, PB 310, PR 255 and
PB 255 (table 4).

* Observation on PR 107 showed losses of
productivity caused by the stripe canker were
from 6.3% in light cases to 68% in the most
severe cases’ from surveys in 1986 - 1990.

* When conditions are favourable to fungus
and no treatment carried out, the renewing
panel and virgin bark can be destroyed and they
are difficult or impossible for tapping.

* Two percent as product of Ridomil MZ-72
(metaloxyl-mancozeb) in water, applied on the
cut after each tapping cut (d 1), and after every
two tappings (d 2} which have been tested on
the large scale from 1985 to 1994. Collected data
showed that high efficacy for treatment of stripe
canker and was recommended to the industry
in replacement of Difolatan.

* However, Ridomil should not be used alone
due to the build-up of resistance by Phytophthora
on other crops as earlier reports. Therefore
applying 2% Ridomil alternately with 2% as
product Fruvit 66 WP is recommended (table 7).

¢. Control of Pink disease’8

* The disease caused very severe damage to
rubber tree in Vietnam especially in the South-
east region. There are two peaks of infection by
Corticium salmonicolor in the rainy season, ie.
July and QOctober.

* Pink disease affects the bark of upper stem
and branch of young rubber tree and usually
attacked primary fork with 71.45 percent of
infected T (Trunk) + T/B1 (leader branch) + Bl/
B2 (secondary branch) were gathered (from
1984-1989 surveys), and with 68.7 percent on
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Bing I: Bénh ciia iy cao su & Vigt Nam (Table 1. Diseases of Hevea in Vietnam)
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(Severity of infection)
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(Vietnamese name) (English name) (Pathogen) & E E g afs kS
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BENH LA LEAF DISESES
1. Bénh phén tring Powdery mildew Oidium heveae ++ +++ | Toan bj tail)
2. Rung 1d mia mua Abnormal leaf fail Phytophthora botryosa, and P. palmivora +++ | Todn bg (ail)
3. Héo den dau 14 Colletotrichum leaf fall C.glocosporivides (glomerella cingulata) ++ + Toan b6 (ail)
4. P6m mat chim Bird’s eye spot Helminthosporium heveae, Drechslera heveae, Biopolaris + - Toan b5 (all)
5. Dém vong Anthracnose Colletotrichum gloeosporioides and C.ficus, Fusicoccum + - Toan b (ath)
6. Chay bia l4a Rimblight Mycosphaaerella heveicola (), aschyta, botryodiplodia - - 8+ H
7. Bém tdo Algal spot Cephaleuros mycoidea - S+ H
BENH THAN CANH | STEM & BRANCH DISEASES
8. Tam gdi Mistletoes Loranthaceae (L.globosus), Platycerium grande + 5+H

9a. Khd ngon, kho canh | Dieback Various fungi (Colleto, Oidium Phytophthora) ++ | Toan bg (alD)
9b. Kho ngon, khd canh | Dieback Weather condition (cold, wind,..) + ++ | Toan bg (ail}
16. Chét chéi non Shoot canker Phytophthora. sp + + | Toan bo (aiD)
11. Ndm héng Pink dissease Corticium salmoni color - +++ C+5S
12. Théi vé xi mi Bark rot Phytophothora. sp - ++ N
BENH MAT CAO PANEL DISEASES

13. Loét soc mit cao Stripe canker Phytophthora palmivora, P. botryosa +++ | Toan bj tail)
14. Théai mée Mouldy rot Ceratocystis fimbriata ++ | Toan bd (ald)
15. Théi dutmg cao mdi | Necrosis of new tapping cut Fusarivm solani associated with various fungi ++ | Toan bg {al)
BENH RE ROOT DISEASES

16. Ré do Red root disease Ganoderma pseudoferreum + [ N+C
17. R& nau Brown root disease Phellinus noxius - N+C
18. Ré van den Ustuiina root rot Ustulina jonata - C

19. Ré théi Stinking root rot Sphaerostible repens - C

Ghi chii: - : Hiém; + : Nhe; ++ : Trung binh; +++ Nang; ++++ : Rat  Notes : -
nang; Toan bé : Toan bg ving trong cao su; N ; Mién Béc Viét Nam:

C : Mién Trung; S : Mién Nam

C : Central of Vietnam; S : South of Vietnam.

: Rare; + : Slight; ++ : Moderate; +++ * Severe; ++++ : 'Very
severe; all: All of rubber growing regions; N : North of Vietnam;

BN J3IA S 00 o WgTGEN FIA
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Bdng 2 : Sau hai trén ciy cao su & Viét Nam
Table 2: Pests of Hevea in Vietnam

Ving bi hai 1

Tén Viét Nam Tén Tiéng Anh Sau hai Mic d6
(Vietnamese name) (English name) (Insect) (Severity) (Location)
1. Mbi dn ré cay con cac su | Rubber tree termite Coptotermes curvignathus (Rhinotermitidae) (attack the ++1 all
living tree)
2. Sung duc gc Cockchafers Leucophalis rorida and Lachonosterma ++ all
Holotrichia bidentata (Melolonthidae, Scoliidae)
3. Chiu chiu va dé& Grasshoppers and Crickets Acrididae, Tettigoniidae and gryllidae + all
4, Cau ciu Weevils Hypomeces squamosus (Curculionidae) + S
5, S&uanla Leaf-eating insects Orgyia turbata (Lymantriidae) + S
Tiracola plagiata (Noctuidae) + s
Thosea sinensis (Limacoolidae) + S
Prodenia litura
6. Rép sdp (rép bot) Mealy bugs (leaf and Pseudocoeidae : + all
branch} - Pseudococus martimus
- Pseudococus citri
- Ferrigsiana virgata
7. Rép vay Scalebugs Saissetia nigra and pulvinaria maxima (Coccidae and + 3
Lecaniidae)
8. Nhén vang Yellow tea mite Hemitarsonemus latus (Tarsonemidae) 5
9. Nhén 46 Red-spider mite (Scarlet FParatetranychus citri (Tetranychidael} 5
mite)
10. Bo ria d4 (nhd) Ladybird beetles Chilocorus politus (?) C
11. Sén va &c sén Slugs and snail Mariaella dussumieri and Achatina fulica + all
12. M#&i gm vo cao su Bark-feeding-termites Termitidae (Macrotermes, Hospitalitermites) +4 all
(Trén mat dat)
13. S4u gim vo Bark-panel-feeding, Lymantriidae (Euproctis subnotata) + all
caterpilars Homodes braachteigutta (Noctuidae) + 5
Xyloryctidae S

Ghi chii: - : Hiém; + : Nhe; ++ : Trung binh; +++ : Nang; all : Tat ca
ving trong cao su; N : Mién Bdc Viét Nam; C : Mién Trung;

S : Pong Nam Bj

8 : South of Vietnam.

Notes : - : Rare; + : Slight; ++ : Moderate; +++
rubber growing regions; N : North of Vietnam; C : Central of Vietnam;

s Severe; all: All of

20y DOy npIo uatyFN pnb jayy
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Bdng 3 : Saun va bénh cao su & Viét Nam
(Tém tiat £ bang 1 va 2)

Didu tra va xdc dinh sau va bénh trén cay
cao su ¢ Viét Nam. Hién nay nhing siu va bénh
hai chinh. Tém tat nhu sau :

I. 19 bénh hai (1961 - 1995)

-7 bénh 14, trong d6 c6 3 bénh chinh gay
thiét hai dén kinh t& :

+ Rung 14 phan tring (Oidium Leaf Fall :
LFj.

+ Rung 14 mba mua (Phytophthore LF).

+ Héo den dau 14 (Colletotrichum LF).

-5 bénh than canh; trong 46 cé 3 bénh chinh
gay thiét hai d&n kinh t& :

+ Bénh ndam hong (Pink disease).

+ Th#i vé {Bark necrosis).

+ Kho ngon, khé canh (Die - back).

-3 bénh mat cao, trong d6 ¢ 2 bénh chinh
gay thiét hai dén kinh t& :

+ Loét sge mat cao (Black stripe and
canker).

+ Kho mu (Drynes bark) (khang phai nguyén
nhén bénh ly).

-4 bénh r&, trong dé ¢6 2 bénh chinh gay
thiét hai dén kinh t€, nhung hiém, hién nay
chi ¢6 ¢ mién Trung va mién Bic Viét Nam,
theo thi tu :

+ R& dd (Red root).

+ Ré nau (Brown root).

I1. 13 sau hai, trong dé c6 4 loai siu phé bién

+ Méi 4n ré va vd cao su tugi (Termites),

+ Sung (Cockchafers).

+ (Cau Cau (Weevils).

+ Sau an 14 (Leaf - eating insects).

IIL. Cé hai phé bién trén vitén cao su (1987
- 1997), xde dinh :

+ 71 loal ed.

+ C6 tranh va c6 My (Pudi chdn), 14 hai loai
¢ rat phé bién.

Table 3: Pests and diseases of Hevea in Vietnam
In general, surveying and identifying pests and

diseages of Hevea have summarized. and data

given in the table 1 and table 2 showed that,

nowadays, the major rubber pests and diseases

in Vietnam as following.

I. 19 Diseases (1961 - 1995)

- 7 leaf diseases, 3 of them were the major
and economically damage diseases :

+ Oidium Leaf Fall (LF) -

+ Phytophthora LF

+ Colletotrichum LF

- 5 stem and branch diseases; 3 of them were
the major diseases :

+ Pink disease

+ Bark necrosis

+ Die-back

- 3 panel diseases, 2 of them were the major
diseases ;

+ Black stripe and canker

+ Dryness back (not caused by pathogen)

- 4 root diseases. 2 of them were the major,
but rarely, it is only in Central and North of
Vietnam :

+ Red root

+ Brown root
IL. 13 Insects, 4 of them were major insects:

+ Termites

+ Cockchafers

+ Weevils

+ Leaf - eating insects
II1. Weed in the rubber plantation (1987 -
1997) identified :

+ 71 species of weed

+ Lalang and American grass were popular
weed.

LO1CAM ON

Ching 161 xin chdn thdénh cdm on éng
Mai Vian Son - Vién trudng Vien Nghién ciu
Cao Su Viet Nam vé sy quan tém va cho phép
trinh bay bdo cdo nay. Vi cdm on tdt cé cde cdan
b6 nghién cttu cia Vién vé su gép v bé ich. Cudi
cung cam on bs mén BVTV da gop siic xdy dung
bdo cdo ndy.

PB 235 and 63.8 percent on RRIM 600 clone? .
Therefore, the control of the disease could be
carried out conviniently by spraying chemical
from the ground. '

* In severely infected areas, and the suscep-
tible clones if there is improper treatment. in
that case the loss of canopy due to the disease
was very high. In general, surveyed in 1987,
percentage of infected trees was 47.6% and loss

Ky nigm 100 nadm cay Cao su dinhap vao ViégtNam

Thang 10/1997



Két qud Nghién citu Khoa hoc

175

of canopy 22.6%. In 1988, percentage of infected
trees was 68.4%, loss of canopy 16.9%; and in
1990, percentage of infected trees was 64.5%,
loss of canopy 46.6%. Particularly, PB 235 clone
has the pine-tree canopy shape. In immature
rubber, the disease could decline the growth of
trees and prolong the immature period for up
to two years.

* Table 8 showed the effectiveness of
brushing was 67.0% of recovered trees, but
spraying was more effective than brushing
(81.2%). The loss of canopy, and prolonged
immature period for up to two years damaged
ecenomically much more than the wastage in
spraying of fungicides. It is hard facts. During
three years from 1990-1992, field trials have
demonstrated that spraying with 2% as product
Validamycin A-3L was very effective in the
control of pink disease with the recovery rates
of 86.0% to 100%. It was more effective when
the chemical was applied at early stage of
development of lesions (scores 1, 2, Appendix
d). At present, Validamycin A has been used
on the large areas in Vietnam, application on
tree under tapping as well as on immature tree.
Applied spraying Bordeaux mixture 1:4:20 on
immature tree was also high effective. In
addition, Sumieight 12.5 WP was the promising
fungicide for control of pink disease.

* Susceptible clones were RRIM 600, PB 255,
PR 255, RRIC 110 and RRIM 703.

DISCUSSIONS

1. Surveying diseases

* Leaf diseases :

Observation of infection of Qidium disease
on large areas is faster and more reliable than
the observation of infected disease degree on
the detached leaves for the comparison with
the infection of leaf diseases of various clones.
This can be carried out by counting the number
of fallen leaflets on the ground during the
refoliation period.

* The relationship between the diseases was
clearly (table 4).

In Vietnam, in the dry season of the South,
when Oidium leaf fall occurred heavy, then
Phytophthora LF and stripe canker was slight
degree in wet season. There are the essential
conditions for infection are : Phytophthora
infected pods, water for sporulation of fungus

and rainsplashing of zoospores and inmjury on
the bark for fungus attack, tapping during the
wet or cold weather were the favourable chance
of the diseased infection.

In India, it is plagued with Phytophthora LF,
but no problem with black stripe, perhaps, due
to no tapping is done, during the highly rainfall
months (Peries, 1987).

In Sri Lanka, the most important method
of controlling disease was to ensure that trees
bearing infected pods were not tapped as long
as when tapping panel was moisture,

2. Control of diseases

* Supplying sources of chemical : At present,
there are about 30 private companies, 20 factories
and 10,000 small factories, and 8,000 of those in
the South. Besides that, there are more than 100
foreign companies which their products have been
presence in Vietnam market (Truong Quang
Hung, Labour newspaper August, 1997 N° 139,
For example, Validamycin has more than ten
trade names, and Glyphosate is herbicide which
has about 40 different trade names’5, which has
not the same concentration of active ingredient
lead to different efficiency.

* The application of chemicals must be used
in time, good quality and correct formulation
following the recommendations of RRIV and
GERUCO to obtain the best success.

* Therefore, the results for control of
diseases of Heveq in this report were carried
out from 1981 to 1995 which were only valuable
on the chemicals, that have been supplied by
the companies such as Takeda, Nichimen,
Sumitomo, Monsanto, and RRIM, TAP/
Malaysian Government.

V. CONCLUSION

* Nineteen diseases were recorded on rubber
in Vietnam, up-to-now out of which the most
important diseases were OQidium, Phytophthora
leaf fall, die-back, pink disease and stripe canker.
Thirteen insects were found causing damages
to rubber, but they were not important.

* Various chemicals were applied to control
of diseases, among them Kumulus S and
Sumieight were effective in the control of
Oidium, Validacin 3L (or 5L) in the control of
Pink disease and Ridomil MZ.72 in the control
of Stripe canker.

* Following studies would be necessary to

Thang 10/1997
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Bdng 4 : Mitc d¢ khang bénh cia cac dong vé tinh cao su va méi quan hé gitta cac
bénh hai
Table 4: The disease resistance of various clones and the relations between rubber diseases

Nam didu tra (Surveyed Diseases) (1980 - 1990y | Lpam khao (From) RRIM/ |
1980 (*)
DVT Nim | Bénh phin Rung la | Loét soc Bénh | Rung la mua
(Clones) héng trang miia mua miit cao phan mua

Pink Oidium leaf | Phytophthora Stripe trang Phytophthora |

disease fall leaf fall canker Oidium leaf fall ;

leaf fall C

PB 235 3-4 1-2 4 4 1-2 3

AV 2037 - ! 4 2 2 4-5 1 !
GT 1 34 3 4 4 3-4 2
' RRIM 600 t 3-4 2 2 ! 4 1
’ PB 5/51 3 1 3 4 1 3
PR 255 2 3 2 9 1-2 3
PB 86 3 4-5 2 1-2 - -

| RRIC 110 9 2-3 3 4 - ;

VM 515 3-4 12 2 3 5

. PB 255 P 3 2 2 -

| RRIM 701 . ; ; 1-2 |

_PR107 | - : 2 2 1 3 i 1

Ghi chu - %) HO.CY, LIM, T-M. Planters’ Bulletin 1980 /P. 162

- Tuong guan nghich gida Owdiwn va Phytophthora (r = -0,5912)

- Tuong quan thuén gita Rung 14 mia mua va Loét soc mat cao.

Note . (%) [IO. C. Y, LIM, T.M. Planters’ Bulletin 1980/ P. 162.

- Contrary relationship between Qidrum leaf fall and Phytophthoru leof fall fr = — 0.5912)
- Propitious relationship between Phytophthora leaf fall and Stripe canker.

strengthen the effectiveness of the crop
protection on rubber in Vietnam :

- Systematic surveys on diseases in various
environment to help in effective planting
recom-mendations.

- Breeding for leaf disease resistant clones.

- Spraying machines for the control of leaf
diseases on mature rubber.
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Bdng 5 :

Anh hudng bénh rung 14 Oidium trén tudi la cao su khde nhau (RRIV 1980 - 1981)
Table 5: The infection of Oidium leaf fall to different ages of rubber leaf

B (Nhi chin chim)

C (14 xoe)

D (14 xanh cﬁ.’ng

- én dinh)

Chi tiéu (Jtem) gh(olih;: Bird’s toe like leaflet Open (unfold) Hard leaf
Bi l B2 C1 C2
LA (Leaf) Nhu chbi 3 14 dinh (chan 3 l4 r&i (chan L4 xte ngang L4 x0e ri Xanh vang —
Showed bub up chim dp) chim md) Horizontal leaves Leaves dropped Xanh sidm
3 leaves Stuck 3 leaves Yellow green —
together Separated dark green
Chiéu dai cda 14 non (cm)
Length of Leaf
GT1 0.0 1 2.9 7.5 9.8 19 - 20.3
PB 235 0.0 1.1 2.9 4.5 15.1 -
34 ngay tudi cha cdc giai 0-2 2-4 3-86 6-14 14 - 20 - 45
22?_‘;(?0 f- leaves (day) L4 bénh rung nhiéu trén mat 44t
Y (Lost of falling leaves on the ground)
% nhiém bénh N.A 10 10 - 54 82.5 - 100

% infected trees

Giai dogn phdng trj bénh hiéu qui cao
Treatment with high efficacy

Trén 14 gia
on oldest leaves

WEN 1814 oBA deUL 1D NS 0BD AB3 WU 00 | Wil £

20 DOYY NP uItyFN Tnb 125
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Béng 6 : Tac dung cia cac thude khic nhau trit nAm QOidium dén iy 1&é nhiém bénh cia tan la

Table 6: Effect of various fungicides on rate of infected canopies of Oidium disease

Thudc trit nim % thuong phim Trung binh | Phan hang*
(Fungicides) (% as product) 1981 1985 1986 1990 1995 (Mean) (Class™)
Sumieight 12.5 WP 0.2 - - - 30.5 6.9 18.7 L
Kumulus 80 WP 0.3 - - 12 52.7 34.7 295 2
Sulfur dust 3 - 12 kg/ha 272 - 14.3 64.1 - 35.2 3
Calixin 75 EC 0.2 - 73.6 58.4 45.5 - 59.1 4
Daconil 0.3 - - - 68.5 - -
Maneb - - - 42.6 - - - -
Bia diém - Lé 125 Vudn nhéan Lo 145 Lai Khé Vudm nhéan
An Lac An Loc An Loc Lai Khé
(Location) (Plot 125 (Bud wood (Plot 145 (Latkhe) (Bud wood
Anloc) Anloe) Anloc) Laikhe)
Ghi chi : Hang* 1 : Rat tot 2 : Tst 3 : Trung binh 4 : Dudi trung binh
Notes :  * 1 : Very good 2 : Good 3 : Average 4 : Below average
Béng 7 : Tac dung ciia thude khic nhau dén phong trit loét soc mit cao (% nhiém bénh)
Table 7: Effect of the various fungicides in control of stripe canker (infected rate %)
1985 1986 1994
Thuéec % S dung Déng Nai Daklak Chuprong
Fungicides % as product dl* d2 = di d2 cong ty cong ty cong ty
Dongnai Co. Daklak Co. | Chuprong Co.
Antimuein 0.6 17 32 16 51 - - -
Difolatan 50 WP 2 7 15 9.4 22 33.9 13.7%* 4.75%*
Ridomil MZ 72 2 10 14 8.5 33 17.21 89 1.14
Ridomil MZ 72 1 13 23 6.7 39 - - -
Fruvit 66 WP 2 - - - - - 10.6 1.71
Control 0 68 69.7 - - -
Ghichi: * Xirly thudc sau mét 1an cao (d1); Xi 1y thudc sau hai 14n cao (d2)
**  Difolatan lam d&i ching; Ridomil cho higu qud phong tri rat cac
Notes : *  Fungicide applied after every tapping (d 1); Fungicide applied after every two tappings (d 2}

*¥

Difolatan was used as the control; Ridomil gave good control stripe canker

8LT
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Bing 8 : Tac dung cda tac thude khac nhau dén phong trit bénh nim héng
Table 8: Effect of various fungicides to control of pink diseases

(% cay khoi bénh)
(% recovery trees)

20y DOV N ugnysN pnb 12y

1990 - 1992
- " Mue d§ nhe Miic d$ trung binh Ning
Pl(‘;;d"g phip dp dung Thube Nong dd | 1900 1990 | (4p dung 2 lugt (4p dung 3 lugt) (4p dung 4 lugt)
ethod application) (Fungicide) Concentration .
Light level Average level Severe
(applied 2 rounds) (applied 3 rouds) {applied 4 rouds)
Bordeaux 1:4:20 76.1
. Calixin RM Thude ma 51.3
Quét {Brushing) DDVCS ~ cobox Thude mg 74.1
' Trung binh (Mean) 67
Bordeaux 1:4:20 85 80 - 65
T/D 90 * 2% 86 100 100 100
. Bordeaux 1-2% 81.8
Phun {Spraying) Kauritil 20, 86
Calixin 1-2% 82.3
Trung binh (Mean) 81.2
Ghi chii : *  T/Dgy = Validamycin A - 3L cha TAKEDA.co. cung cip
**  Thdng 12, 1994 = Sumieight 12.5WP, 3% thuong phdm ciing phdng trit bénh 5t
Note : ¥  T/Dgy= Validamycin A - 3 L from TAKEDA.Co.

*%

September, 1994 = Sumieight 12.5 WP, 3% as product is also good in control

6L1
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Phy bdng a : Cdc c4p dé bénh la cao su do ndm Oidium
Appendix a: The scores of leaf infected * by oidium disease on the rubber tree-

Vudon vong va vuén nhin
In the nursery and bud wood

Trén vuon KTCB va khai thac - dién rong
The immature and mature rubber tree in the

garden large areas
Cap Mé 4 bénh Axﬂaﬂhlr(’j‘hg Mo ta
b¢nh T trénld | ponglivamauls | Pehla
Score Trén l4 non .. The tnffected . ‘ Descrition
On the leaflets Desc.nptmn surface of Defoliation and colour of
of diseased . of leaflets ;
leaf foliage dtse-ased
oliage
Nhiéu v&t bénh Mat vai 14 L4 xanh ¢img
trén 14 non khé non bénh Hard-green leaves
quan sat trén tin )
1 Several diseased Several the I
spots on the leaflet diseased
and wich were leaflets on
difficult to observe J the foliage
Nhimng vé&t bénh Anh hudng L4 mau xanh non va
tap hop chigm khodng 1/8 rung nhidu
khodng 1/8 mat 14 tan 14 (F1) Green leaves and a lot
2 The diseased spots About 1/8 of leaflets falled
were gathered foliage
about 1/8 surface infected (F1)
of leaflets il '
Cdc v&t bénh Khoang 1/4 L4 xanh dam d2 thay
chidm 1/4 - 1/2 Fl trén mat dat
mit 14 About ¥ F1 Greendish leaves which
3. The diseased spots were easily found on

were gathered
about 1/8-1/4
surface of leaflets.

the ground

Céc vét bénh

Khoang 1/2

La vang nhu 14 chudi

of leaflets

chiém 1/4 - 1/2 F1 va rung lép mong trén
mat 14 About e F; dat

4, The diseased spots Yellow like Banana
were gathered shoot of rubber foliage
about Y - 2 and falled leflets

|_surface of leaflets covered thing layer

Cac vét bénh > 3/4 F1 L4 vang va xodn lai, roi
chiém > 3/4 mit la pha l6p day trén dat
The diseased spots Yellow and twisted of

5. were gathered diseased leaflets and.
about > % surface falled leaflets covered a

thick laver on the
round

Ghi chd ; * Bang nay ciing ding dé quan sdt d&i vdi banh Colletotrichum cla 14 cao su
Note : * It is also used to obseve for the colletotricum disease of rubber leaf

Ky nigm 100 nam cay Cao su di nhap vao Viégt Nam
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Phu bing b : CAp d§ bénh 14 do ndm Phytophthora
Appendix b: The scores of foliage infected by Phytophthora leaf fall

distances

Cap Quan tric (Nhin Tinh trang anh Trdi xanh trén L4 rung trén mit
dé bing mit) hudng la ciy dat
Score In sight Situation of foliage The fresh fruit on Defoliation on the
infected the foliage ground
Chi c6 thé quan sat | Mt s6 it 14 vang c¢6 | Mbt vai trai xanh bi | It 14 bénh rung
duge khi dén gin thé thiy dugc thdi va méc tring xubng dat
Y cay A small number of Several fresh fruit The leaves infected
Could be observed yellow leaves were were rotten and falled rarely
in a shot distance found grew white moudly
only
Chi c6 th& quan sat | La vang dé nhin Nhiéu trai thoi va Mit s8 14 bénh rung
duge khi dén gin thiy va da c6 1a treo trén cay xubng dat
2 " | cay rung dudi dat Some of fresh fruit A little of the
Could be observed Easily to be seen the | were rotten and infected leaves
in a shot distance yellow leaves and hanging on the tree | falled
have leaves falled
L4 bénh vang cé thé | Nhidu 14 vang va 1/4 s6 trai théi va Nhiéu 14 bénh rung
nhin tif xa ciy rung 1/4 tdn treo trén cay xudng dat
The yellow of A lot of the yellow Ya the fresh fruit A lot of the infected
3 infected leaves could | leaves and Y of were rotten and leaves falled but
be seen from a far foliage falled, hanging on the tree | have not covered the
distances several leafless ground
branches
L4 bénh vang c6 thé | 1/2 tan 14 rung 1/2 s trdi théi va R4t niéu 14 bénh
nhin tif xa ciy 2 of foliage falled treo trén cay rung xubng dat phu
4 The yellow of and leafless iz the fresh fruit mit 16p méng
infected leaves could were rotten and The falled leaves
be seen from a far hanging on the tree covered a thin layer
distances
L4 bénh vang c6 thé | 3/4 14 nhiém bénh Tat ca trdi thi va R4t nhiéu 14 bénh
nhin thdy tif xa cAy | rung va trui tan treo trén cay rung xubng dat pha
5 The yellow of % infected falled Untill now the mét 16p day
infected leaves could | and the bare foliage | uninfected fruit The falled leaves
be seen from a far were rarely found covered a thick layer

Thang 1011997
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Phy bdng c : CAp bgnh loét soc mit cao
Appendix ¢ The scores of taping panel infected by stripe canker (Phytophthora) disease(*)

Cap Triéu ching bénh biéu hién vi Mb ta cAp bénh trén mit cao
bénh dnh huéng trén mit cao Description of infected tapping cut
Score The panel infected by stripe canker (T'C) and tapping panel (TP)
Mt hoic vai soc den khi gdp lai chidm 1 - 2 em gathering 1 - 2
1 trén duding cao t{ cm/on the (TC)
One or several the black threads on the TC which
were gathered about I — 2 em (no more)
Nhiing soc den khi gip'lai chiém 2 - 4 cm trén ‘ gathering 2 - 4
9 dusng cao }2‘ em/fof (TC)
The black threads were gathered wide about 2 - 4
| cm of the TC
Nhimg soc den khi gip lai chiém 1/8 - 1/4 dudng gathering 1/8 -
3 | cao l:l 1/4 of (TC)
The black stripe were gathered wide 1/8 - % TC
Nhimg soc den khi gop lai chiém 1/4 - 1/2 dudng gathering Y - 2
4 cao @ of (TC)
The black stripe were gathered wide Y - % TC
Nhimng soc den khi gbp lai chi®m 1/2 - 3/4 dudng gathering 2 - %
5 cao ‘:E of (TC)
The black stripe were gathered wide Y - % TC
Nhitng soc loét khi gop lai chiém 1/4 dién tich gathering s of
- mit cao l:] {(TP)
The surface of infected lesions widened about %
{above and below) tapping panel (TP} in the year
Nhimg soc loét khi ghp lai chiém 1/2 dién tich gathering 'z of
mit cao l:i (TP)
7#% | The surface of infected lesions widened more than
% fabove and below) tapping panle (TP) in the
ear |
Ghi chi : Bang nay duge stf dung tir 1968 ¢ mién Bdc Viét Nam dé&n nay (1998),

Note : ** The scores have used from 1968 in North Vietnam up to now.

**. It is normally attacked by fungus for susceptible rubber clones such as :

PR 107, PB 310, PR 255, AV 2037.
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Phu bdng d : CAp bénh ndm héng trén ciy cao su KTCB
Appendix d: The score of infected lesion of rubber tree caused by Corticium salmonicolar
52
. S1 s3 S4
Cap bénh Dudi trun,
o e (Nhe+) ¢ in} g (Trung binh+++) (Ndng ++++)
(Seore) (Slight+) binh++) (Moderate+++) {Seri
il (Below moderate++) ¢ erious++++)
Nhitng giot {m ma
ng Bt To nfm mau trdng | p. 3o os s
mi xi ra tir sifa hodc hoi héng I
o 1oa N a ning : mau hong
v&t bénh la o , &n 18n phia trén va L ,
S Sg¢i nfm mau tring R dam, vd cay bt
d4u hiéu ban ; dudi v8t bénh ¢ . -
5 sita va nhu mang . , dau chét
o . dau N nhidu mn chiy .
Triéu ching Drop of latex nhén Milk white Red colour pink
Symptom » The white silky incrustation, it is

exuding from

mycelium or

lesion, the giving a “bird’s toe reddish and lap thelNacator stage
effect which first
first upper and below .
. . . signifies the death
indication of lesion, there is f bark
an attack more latex dropped oF ar
Mic d9 nhidm | V&t bénh nhe I . VEt bénh rat ré Kho canh, khd 14
. : Vét bénh rat ro .
Susceptibly Slightly } Open wounds are Wilt stem or all
. Very clear lesion .
level lesion formed foliage
Xit Iy R4t hipu qud | Tét Kém m‘;”g con higu
Treatment Very good Good Poor u
Unable

Phy bdng e: Huéng din thue tap tét nghiép cho 53 sinh vién Trudng Pai Hoc
Néng LAm - Thanh Phé Hé Chi Minh va DPH Tay Nguyén (1972 - 1996)

NAm 806 sinh vién | Bénhla Loét soc | Nam héng Trit co Huéng dén chinh
1972* 2 2% - - - Ng. Hai Pudng

1977 2 2 - - - Ng. Hai Dudng

1981 2 ok - - - Ng. Hai Duing

1982 4 - 1 - 3 Ng. Hai Puéng

1983 1 - 1 - - Ng. Hai Pudng

1984 5 - 1 1 3 Ng. Hai Puimg

1985 7 1 3 1 2 Ng. Hai Butrng

1986 4 - 1 1 2 Ng. Hai Dudng

1987 2 - - 1 TH** N.H. Bung, HN. Thanh
1988 5 - 1 2 2 Ng. Hii PBuing

1989 8 1c 3 3 1 Ng. Hai Dudng

1990 4 - 2 2 - Ng. Hai Puiing

1991 1 - - - 1 Ng. Hai Buimg

1992 lc - - - 1 Ng. Hai Budng

1994 le - 1 - - Ng. Hai Dudng

1995 1 - - - 1 Ng. Hai Dudng
1996** 3 1 1 1 - Ng. Hai Pudmg
Cong 53 9 15 12 17

Ghi cha: * 1972 . Hemileia vastatrix bénh 14 trén cdy coffe, 2 KTV Cuba tai

Aok

eskok

C

tram ciy an qua PhG Quy, Nghé An.

Cao Su Viét Nam
: Ngd Van Hoang va Hd Ngoce Thanh
: Sinh vién Campuchia

1996: Tai (CSD) Trung tam Nghién ciu PTCS Tiéu Dién / Vien Nghign Ciu

Théng 10/1997

Ky nim 100 nam cay Gao su di nhap vao Vist Nam



184

Vién Nghién citu Cao su Vist Nam

VIL TAI LIEU THAM KHAO (REFERENCES)

1. Trinh Quan Tieu. Results of studing on
the diseases of Hevea in North Vietnam. 1964.
(In Vietnamese).

2. Dam Tong Sinh. Diseases of Hevea,
training short course on crop protection for
pathologists of Ministry of State Farm. 2/1965
{In Vietnamese).

3. Roger, L. Etude descriptive des maladies
parasitaires de plantes des pays chauds, Vol 111,
II1 1952.

4. Sripathi Rao, B. Maladies of Hevea in
Malaysia, RRIM. Kuala Lumpur 1975,

5. Sripathi Rao, B. Pests of Hevea plantations
in Malaysia, RRIM. Kuala Lumpur 1965,

6. Steinmann, A. Diseases and pests of Hevea
brasiliensis in the Netherlands indies, 1927.

7. Nguyen Hai Duong, Summing - up report
of diseases and weeds of Hevea plantations in
Vietnam, RRIV 1990.

8. Nguyen Hai Duong, Reports of trials on
diseases and weeds in Hevea. RRIV 1994, 1995.

9. Nguyen Hai Duong, Reports of training at
Crop protection - Microbiology DIV-RRIM 1978,
1993.

10. IRRDB, Agenda item Hevea Breeding and
exchange of planting materials. Symposium,
Bogor, Indonesia, July 1973.

11. IRRDB, Diseases survey with reference to
planting recommendations. Symposium Kuala
Lumpur 1978.

12. Undergraduate thesis of 51 students of
Agriculture and Forestry Universities 1977-1995.

13. IRRDB, HMentification and treatment of
diseases of Hevea Brasiliensis 1994.

14, Chee, K.H. Internation collaboration in
research on Hevea, Chiang Mai, Thailand Nov
1987.

15. Ministry of Agriculture-and Rural develop-
ment. List of pesticides permiited, restricted and
banned to use in Vietnam 1997, (Update to
December 31, 1996).

16. Q.S. Peries. Rubber diseases in Burma and
Vietnam. A recent assessement. The paper
presented at IRRDB’s symposium held 1n
Chiangmai, Thailand. Nov. 1987.

Ky nigm 100 ndm cay Cao sudinhdp vao VigtNam

Thang 1011947



Két qué Nghién ciu Khoa hoc

185

BENH NAM HONG TREN CAY CAO SU
VA UNG DUNG VALIDACIN A TRONG PHONG TR
PINK DISEASE OF RUBBER TREE
AND VALIDAMYCIN A IN CONTROLLING CORTICIUM SALMONICOLOR

Nguyén Hai Duong, Ly Ngoe Hing va Phan Thanh Ding
Vién Nghién citu Cao su Viét Nam (Rubber Research Institute of Vietnam)

L. TOM TAT

O mién Nam Viét Nam, bénh ndm héng gay
thiét hai ndng frén cao su KTCB.

T thing 671990, cde thude triv ndm da duoc
thit! nhu Bordeaux (1:4:20), Thiuram, Daconil,
Calixin 75 EC, Calizxin md, Sumieight va Validaxin
A 2% thuyong phdm. Validacin A higu qud phong
tri cao va kinh & hon cde thuée khdc. Ung dung
thitc hign sém khi bgnh mdi xudt hién muc do nhe
(C1/Phu bdng d) thi chi 2 lan phun két qua cao.

IL. MG PAU

Bénh nam héng (Corticium salmonicolor -
Berk & Br) trén ciy cao su.

Hién nay, IRRDB diéu tra cho thdy bénh ndm
héng da xudt hién hiu hét ¢ céc nude trong cao
su, nhung chua thdy hodc khong quan trong &
Trung Qude, Chau Phi va Nam My. Ndm hong la
bénh phé bién trén cdy cao su tir 2-8 tudi nhung
khéng quan trong & cao su cao giaZ.

Tu nam 1922 bénh ndm hdng da xdy ra nang
trén cao su KTCB & Lée Ninh (IRCI, Nov.12,
1946)3. Hién nay bénh ciing gy ning né trén cao
su ¢ Viét Nam hon tat ca cdc nude khéc (Peries,
1987).

Hang ngan ha cao su to dd bi dnh hudng
nghiém trong. Tir 1du hén hgp Bordeaux 14 mt
héa chdt phd bién dé tri bénh ndm hong (NH).
Nhung ¢ng dung trén dién rong thi khong thé
déap tét dugc bénh, tuy nhién van hiéu qua hon
cae thude khde nhu Calixin, Daconil, Dithane M-
45 (RRIM annual report 1992, p.43). Bordeaux
khong iing dung duge khi cay cao su cao mu, vi 1&
dé cin xac dinh loai thudc ¢6 thé phong trif trén
cdy cao su KTCB va dang cao mu,

Validacin A (Validamycin A), 14 thude chuyén
tri bénh d6m vin 14 1da (rice sheath blight
disease)’. Tit thang 6/1990, Vién Nghién citu Cao
su Viét Nam mdi bat ddu thif Validacin A-3L dé
phong tri bénh ndm héng (chua ¢6 nudc trong cao
su nao dung Validacin A-3L truée 6/1990).

L ABSTRACT

In south of Vietnam pink disease (PD) has
seriously damaged immature rubber trees. The
Crop Protection Division of Rubber Research
Institute of Vietnam (RRIV) has surveyed the
disease that infects on the various rubber clones.

Since June 1990, the fungicides have been
screened for the disease control! such as Bordeaux
mixture (1: 4: 20), Thiuram, Daconil, Calixin 75
EC, Calixin paste, Sumieight and Validemycin A
-3 L at 2% as product. Validamycin was better
and more economical practice than the other
fungicides. The application should be done during
the first of slight emerged lesion (S 1/Appendix
d} with two rounds for getting highest efficiency.

Key words

Pink disease, Corticium salmonicolor,
young rubber, canopy lost tree, antibiotic
fungicides, validamycin A, Vietnam.

II. INTRODUCTION

Pink disease of rubber {Hevea brasiliensis
Muell - Arg) is caused by Corticium
salmonicolor (Berk. & Br).

Old name = C. javanicum Zimmermann =
Pellicularia salmonicolor.

New name = Phanerochaete salmonicolor
(Berk & Br}.

Up-to-now, IRRDB surveys indicated that the
pink disease is presented in most rubber growing
countries, but it is unimportant or unknown in
China, producing countries of Africa and South
America. Pink disease is an essential disease of
young rubber two to eight years old which are
most susceptible. It is not a problem on mature
rubber?.

The climate and soil condition in Vietpam is
suitable for rubber growing {figure 1). Rubber
areas have expanded up to 20°N latitude. It is
due the different weather and rainfall patterns
of various rubbers growing areas, the disease have

Thang 101857
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Nam 1991, An D6 da thir mét ndm xa khudn
trong dat (Actinomycete antaginistic) dé xir ly
ndm Corticium salmonicolor® trong phong thi
nghiém két qua cé nhidu hia hen nhung tdce gid
khing néi rd thude.

Trong Hoi thdo nam 1992, Vién Cao su Viét
Nam da bdo cdo két qud 3 nam (1990 - 1992)
Ung dung Validacin A-3L d€ phong trif bénh nim
héng trén cay cao su.

Muyc tiéu chinh cla bédo cdo nay gdm :

* Piéu tra banh

Xac dinh sy phdt trién va thiét hai cda ndm
hdng trén cdc dong va tinh (DVT) cao su phd bién.

Xéc dinh cdc cao diém cla bénh trong nam.

Anh hu’cmg cia ndm héng dén sinh trudng va
san lugng clia cay cao su.

* XU 1y bénh

So sdnh cdc thudc trif ndm va tim bién phép
XU 1y thich hop.

IIl. VAT LIEU VA PHUONG PHAP
(1,4,5,8,9,10,11)

* Diéu tra nim héng ngoai déng theo cdc bénh
d Phu bédng d, chu ky diéu tra theo ting thang
trén cdc cong ty cao su dat dé va dat xdm.

Tuyén non kha nang chdng bénh cda cic DVT
béing bi¢n phap lay bénh nhan tao trén cde giong
: PB 235, RRIM 600, GT 1, PB 86, PR 261, PB 5/
51, PR 107 va cdc dong v tinh RRIC.

* Thda thude :

+ Trong phong thi nghiém thuc hién trén méi
truong nhén tao.

+ Thi ngoai déng :

* So sdnh qui mé nhd tir 20, 25, 30 cay/s co 6
3 - 414n nhic.

* Trén qui mé sdn xudt : chi thir nhitng thude
da ¢6 hua hen trong phong thi nghiém.

Mai khu vyc thi thuse tir 25, 50, 100 ha cao su
KTCB. Ung dung bi¢n phdp quét vi phun bling
binh bom deo vai e6 voi ndi dai.

Quét : hdn hgp Bordeaux 1: 4: 20, va Calixin
mg, quét 1 - 2 1an trong mia bénh.

Phun : hén hdp Bordeaux 2%, 5% va nhiing
thude khéc ¢6 gdc dong (Cobox, Kauritil) 2%,
Calixin 75 EC : 1 - 2%, Daconil 50, 75, WP : 2%,
Thiram 80 WP 2 - 3%, Validacin A-3L : 2 - 3%
(thudc cGa Takeda Co.).

* B6 tri thi nghiém theo khéi ngiu nhién, &
vudng Latin.

* Thoi ky thit nghiém 1981 - 1995.

visible tendency and one of them is pink disease
(P.D.). Since 1922, the disease was a serious
disease on young rubber trees in the Locninh
plantation (IRCI, Nov. 12/1948)3, Nowadays, it
becomes the severe disease which has never seen
in the world (Peries, 1987).

Thousand hectares of young rubber have been
infected seriously. That is hard fact. So far.
Bordeaux mixture has been a main chemical used
as a standard fungicide in controlling P.D..
However, its application on the large areas
could not eradicate the disease. But it was more
effective than Calixin, Daconil, Dithane M-45
(RRIM annual report 1992, p. 43). It has side
effect on latex quality when using in tapped tree.
Therefore, it is necessary to select the most
effective measure to minimise the damage of
pink disease.

Validamycin has been used to control rice
shesth blight disease”. Sine June 1990, RRIV
had started to test Validamyein A - 3L. The trials
were laid out in the rubber fields.

In 1991, India had tested a soil actinomycete
antagonistic to control Corticium salmonicolorf
in the laboratory. The result indicated that it
had a promising control method, but the authors
did not mention Validamycin A or B.

Validamycin A was not applied in any rubber
plantations of rubber growing countries. It was
first reported its application on to rubber tree in
the seminar in 19928911, Takeda Co., RRIV and
Plant Protection Department held it.

The aims this paper as follows:

* Disease survey.

Identification of the development and damage
of PD on the recommended rubber clones.

Determining the high peak of disease during
the year.,

Influence of PD on growth, yield of rubber
trees.

* Disease control

Screening fungicides for controlling PD and
selection the most suitable treatment in local
condition.

III. MATERIAL AND METHOD (1,4,5.8.2,10.11)

* Surveying PD in the rubber field: using
disease score index (Appendix d), assessing was
replicated monthly intervals in the rubber
plantations of companies on the red and grey soil
with different climate.

Ky nigm 100 ndm cay Cao su di nhap vio Vigt Nam
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* Chi tidu theo d6i : sinh trudng, sdn lugng,
phén tram cdy nhiém bénh va cyt ngon. Chi phi
cho 100 cay khdi bénh.

* X& 1y théng k& : Anova, Duncan test.

Iv. KET QUA VA THAO LUAN

A KET QUA

1. Diéu tra bénh

* DVT RRIM 600 nhiém bénh ndm héng nhiéu
nhat (goi 1a dong chi thi cho bénh NH). Bang 1
cho thdy RRIM 600 nhiém bénh 24.6% - 100%
(1987) va 83,5% - 98,8% (nam 1990).

* Loai dat : Bang 1 ciing cho thay trén dat 4o
ty 1& nhiém bénh NH cac hon trén dat xdm .
Nhung hién nay bénh di xdy ra trén dién tich
rong (dat db hoac xdm) khac nhau, khong rd nhu

4 Déng phit ty 12 nhiém bénh NH 47,8% - 64%

trén dat x4m (bang 2)17 va tir 18,6% - 50,55% trén

dit 48 Phi Riéng (bang 3). Mc do bénh néng, .

nhe khac nhau tuy theo lugng mua, DVT cao su,
trinh d6 quan ly k¥ thuat, phuong phép ing dung
va chét lugng thude.

Tudi cay cao su khic nhau :

* Phin tram cdy nhiém bénh cao tir 19.8% -
25.8% trén dién rong cla cay 4 - 10 tudi (bang 3)
RRIM 600 thi 2 - 12 tudi 14 3,7% - 24,7%. Bac biét
nhim bénh cao & cay 8 tudi (hinh 2a).

* Hinh 2b cho thiy phan trim cay nhiém
bénh & cdc gidng khdc nhau, til 6 - 9 nim sau
khi tréng.

* Xé&p hang cdc DVT cao su chdng bénh khang
nidm héng (bdng 4).

* Bénh tang 1én do tich liiy ndm 1990 so vdi
nam 1987. Né duge ghi nhén tang tir 10 - 11 14n
cay nhiém bénh dé1 véi giong PB 235 va PB 255.
Nhung RRIM 600 chi 4 14n, vi gidng nay d& nhiém
bénh cao tif nam thd 3. Dya vao s8 lidu trén cho
thdy RRIM 600 1a giéng nhiém bénh nim hdng
cao nhat.

2. Sy lay lan bénh

* Thang tu bat ddu mia mua ¢ phia Nam ciing
1a thai ky bdt d4u cla bénh ndm héng. C6 2 cao
diém bénh trong nadm (hinh 3) ty & bénh 24 5%
{thdng 6) va 33,75% (thang 10). :

* N&m tdn cong vao than va canh chinh. Phd
bign nhat 1a & chd phan canh.

* Vi tri bénh tdp trung trong phén giita tdn
(hinh 4) ty 1é v&t bénh 71,45% giiia than va caAnh
cd ban, t¥ 1& vét bénh trén than 21,3% (PB 235)
21,7% (VM 515) va 14,7% (RRIM 600). Ving t4p
trung bénh dd néu trén rat dé cho viéc phun

Early selecting resistant clones to pink
disease 1in nursery, young rubber trees were
inoculated artificial pathogen on the common
clones: PB 235, RRIM 600, GT 1, PB 86, PR 261,
PB 5/51, PR 107, series RRIC clones.

* Trials on fungicides against pink disease

In the laboratory it was carried out on the
media, assessing the growth of Corticium
salmonicolor.

In the field trials;

- Small-scale trials comprised of 20, 25, 30
standards per plot with 3 to 4 replications.

- Large-scale trials were laid out to test the
promising fungicides. Area of each trial ranged
from 25, 50, 100 hectares of young rubber the
application method was brushing and spraying.

For brushing: Bordeaux paste, ratio 1: 4: 20
and Calixin ready - mixed used as standard
fungicides, and DDVC paste, treated one or two
rounds during the disease season.

For spaying: mixture 2%, 5% and other copper
fungicides (Cobox, Kauritill) 2% as product,
Calixin 75 EC: 1 - 2%, Daconil 50, 75. WP: 2%
Thiram 80 WP 2 - 3% Validamycin A3 L, 2-3 %,
From Takeda Co.

- The design of various trials was Fisher block,
Latin Square, randomised complete block design.

- Period of time: 1981 - 1995.

- Evaluation methods: Growth, yield (latex
production), percentage of infected trees, lost of
canopy trees, recovery trees. The estimation of
controlled cost was based on 5 - 10 trees/group
and extrapolating for 100 recovery trees.

- Statistics methods: Anova, Duncan test.

IV.RESULTS AND DISCUSSIONS

A. RESULTS

1. Disease surveyed

+ In general, RRIM 600 was susceptible clone
to pink disease. Table 1 showed that RRIM 600
had highest percentage of infected trees recorded
from 24.6% to 100% in 1987 and 'from 83,5%to
98.8% in 1990.

+ The types of soil

Table 1 also showed the rate of infected trees
in the red soil was higher than grey soil. A survey
of the occurrence of the disease showed that
rubber was remarkably free from the disease on
coastal alluvial so0ill0. In fact, the disease has
occurred severely on the large rubber area in
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thude tir dugi mat dit lén (khong cdn leo lén
cay).

Béang 5 cho thiy sy phat trién cla hé sgi nam
trén méi phén cia vét thuong. Sy lay lan ciia PB
235 1a 0,83 cm mdi ngay, RRIM 600 1a 0,55 cm.
Téng s6 thyi gian clia thdi kv nhiém bénh tir edp
1 dén cap 3 khoang 34 (PB 235), 31 ngay (GT 1)
va 65 ngay (RRIM 600). N6i chung, thai gian phdt
trién cta mot vét bénh trén PB 235 rdt nhanh va
ty 1& ~Ay cut ngon cha gidng nay cing rat cao.

* Mat khac DVT PB 235 cd dang tan cdy
thong (hinh 5) chi ¢6 mat than chinh trong thin
gian KTCB déng th&i ty 186 nhidm bénh NH rat
cao, thém vao dé tac nhan giy bénh ¢é xu hudng
phat trién lén chd nhidu anh sang mat trin. Vi
18 dé. PB 235 ty 1é cay cut ngon rat nhiéu so vd
DVT khdc. Bay la méit trai cea DVT PB 235.

3. Xi¥ Iy bénh

* Bang 6 so sanh cdc thude trit ndm xi 1y bénh
nam hoéng.

+ Phuong phap quét tv 1é cAy khéi bénh 60,2%
Bordeaux 1: 4: 20 hiéu qué cac nhat (76,1%).
4+ Phuong phap phun ty 1& cay khéi bénh
85,6%, cao hon so vdi quét. Cdc thudc cé goc
déng hiéu qué tir 81,8% - 86,5% ciy khoi bénh.
Pac biét phun Validacin A-3L & néng d6 2% (T/
D 90) phun 4 lugt bénh khoi 100%45,

* Tuy nhién trén dién rong phun Validacin A-
3L trong 3 nam 1990 - 1992 x4c nhan hidu qua
trir nam cao. Hai lugt phun khi bénh mdi xuat
hién va 3 - 4 lugt ¢ giai doan bénh trung binh (C
2,3) bénh khoi 100%!1.

4. Chi phi

= Bang 8 chi phi dé chita 100 cay khoi bénh.
Gia thanh d&i vai viée phun Validacin A - 3L 2%
ton 37.1% (Pdng Pha - 1992, va Phi Riéng - 1997).

Phun Bordeaux 1 : 4 : 20 ton 60% gia thanh
0 vdi quét Bordeaux lam d4i chitng : 100% trong
trudng hop bénh P.D nang.

* Bang 9.10 so sdanh hiéu qua ding Validacin
trén dién rong & cic cong ty.

B. THAO LUAN

1. DVT cao su va cac loai dat

Pidu tra 1987 - 1990 trén cic DVT cao sdn
nhu PB 235 va VM 515 duge trong pho bién trén
dién rdng va dién tich cao su tdi canh cling duge
m¢ rong nhiéu. Khi cay chua giao tan, su khac
nhau do DVT ho#c loai dit vé ty 18 bénh khic
nhau ro (bang 1). Hién nay khéng khac nhau
nira (bang 2,3).

Vietnam. The rate of infected trees is from
47.8% to 64% in the grey soil of Dongphu (table
2117 and from 18.65 to 50.55% in the red soil of
Phurieng (table 3). The susceptibility to the
disease is very difference depend on the rainfali
pattern, rubber clones, technical management,
application method and quality of fungicide.
- Age of rubber trees

- The percentage-infected trees were high from
19.8% to 25.8% on the large areas of four two
ten years old trees (table 3). RRIM 600 of two
to twelve years old were from 3.7% to 24.7%.
Particularly, the highest infected trees were
recorded at eighth year (figure 2a).

- Figure 2b showed the percentage of infected
trees on various clones at 6 - 9 years after
planting. In general, the older trees have higher
infected percentage.

- The classification of resistant clones to pink
disease. :

- Table 4 showed that differences in the inci-
dence of pink disease of various clones. The
disease has increased dramatically in 1990
compare to 1987, It was recorded ten to eleven
time increase of infected trees on clone PB 235
and PB 255 respectively. But RRIM 600 was only
four times because this clone has high infected
trees from the third year. The treatment in
several past years was not efficient, The disease
accumulated more on the other clones!?13,

- Based on those data, an attempt was made
to classify rubber clones in accordance to disease
resistance. RRIM 600 was considered as a
marker clone,

2. Spreading of disease

April is starting month of rainy season. 1t is
also being time of occurence incidence of pink
disease. There are two high peaks in the year
on the large rubber areas (figure 3). The
occurrence of pink disease is 24.5% in July and
33.75% in October.

- The fungus attacks the main stems and
branches. The most common site of infection is
the main fork of tree,

- Position of disease focuses in the middle zone
of canopy.

- Figure 4 showed that the percentage of
infected lesion are 71.45% of trunk. leader and
secondary branches.

- The infected lesions on the trunk were

Ky niém 100 nam cay Cae su dinhap vao Viét Nam
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Bdng 1: Ty 1& nhiém bénh nam hdéng cta cic dong vé tinh cao su trén loai dat
(1987 - 1990)
Table 1: Percentage of pink disease infection on various clornes in different soil types
(1987 - 1990 surveys)

Ném DVT . . A 2 M 2 .
Vear Clone Phu Riéng DPong Nai Binh Long Doéng Phi
1987 RRIM 600 24,61 100 75,7 -
GT 1 16,5 45 - 18.8
PB 235 5,85 16,5 - 13.8
1988 RRIM 600 50,53 - - - i
1990 RRIM 600 98.8 - 83 176 |
Dat dé Pat a6 D4t do D4t xdm
Red Soil Red Soil Red Soil Grey Soil

Bdng 2: Su phat trién ndm hdéng & Céng ty cao su Dong Phu (1991 - 1995)
Table 2: The spreading of pink disease on rubber field at Dong Phu Rubber Co. (1991 - 19950

Nam Dién tich (ha) Dign tich (Infected area)

Year Surveyed area (ha) Ha T 18 (%) Rate (%)
1991 4.685,3 22379 47.8

1992 4758,6 3.046.,6 64

1993 5.106.6 2.628,6 51,6

1994 4.766 2.884 60,56

1995 4.500 2.7172,7 61.7 1

Bdng 3: Ty 1é cAy nhiém bénh nam héng & Céng ty Phu Riéng (1997)
Table 3: Percentage of infected trees caused by pink disease in Phu Rieng Rubber Co, (1997)

Nam tréng Tudi Dién tich | S& cAy nhidm Phin trim / tdng s8 cAy didn
Planted Year old | Area (ha) bénh tra
year Infected trees Percentage of infected trees | total
1987 10 1.046 77.800 18.6
1988 9 1.419 131.000 23.07
1989 8 1.357 117.790 21.72
1990 7 1.008 104.110 25.8
1991 6 790 67.730 21.4
1992 5 547 43.300 19.78
1993 4 191 15.200 19.89
Trung binh : 21.46
Mean : 21.46

Ghi chii : Nong trudng 10 - Phi Rigng Co. 1997; Notes : Plantation N9 10 — Phu Rieng Co. 1997

Thang 10/1997 Ky nigm 100 nam cay Cao su dinhap vao Viét Nam



190 Vién Nghién citu Cao su Vidt Nam

Bdng 4: Phan hang kha niing chéng bénh cda cic DVT
Table 4: The classification of resistant clone to pink disease

Ty 1& cAy nhiém bénh 1990 so véi Xé&p hang DVT nhidm bénh
Percentage of infected trees 1987 Class of resistant clones
1990 ) BM Gidng'?
10/87 | 12/88 | 8/89 | 11/90 | Compared to Cf;;t)“ Breeding ngv. 12 Rﬂgg]a
1987 1997
Ages 6 7 8 9
GT 1 16,5 250 455 68,0 4 3-4 3 4
RRIM 600 246/ 505 767 988 4 1 2 1
PB 235 58 82 387 5823 10 3-4 5 3
VM 515 126 14,5 456 64,6 5,1 3-4 4 -
PR 255 232 283 554 768 3.3 2 3 -
PB 255 62| 318 574 715 11,4 2 2 -
PR 261 9,00 26,2 5256 704 7.8 3 2 2
RRIM 703 17,20 29,5 63,3 74,8 43 2 - .
PB 310 11,00 1811 71,5 732 8,7 2 - -

Ghi chi : Ld 51 trong 1981. Phii Riéng Co. ddt d8. Hang 1 : Nang; Hang 4 : Nhe
Note : Plot 51 planted 1981. Phu Rieng Co. in the Red soil

Bdng 5: Su phat trién cda nim trén vét bénh va sé ngay ¢ mdi cdp
Table 5: The spreading of mycelium on the lesions and the day of infected stages

Tdong s6 ngay ctia mdi giai doan phit bénh fﬂa";lphff
DVT Total days per infected stage en ,MOI
Clones ngay
Cipi+ | Cap2++ Cap 3 +++ | Téng s6 ngay | Extended per
Score 1 + | Score 2 ++ Score 3 +++ Total days day* (cm)
RRIM 600 21 25 19 65 0,55
PB 235 12 10 12 J4** 0,83
GT 1 | 9 11 11 31 0,88
Théi ky didu tra Tu 14/7 bén 30/8 1988 — 1989 23/8 -
Surveyed period July 14 To Aug 30. 29/9/1989
Aug 23 - Sept
28/1989

Ghi chi:  * Mai ddu phia trén hodc phia dudi cia vét bénh.
** Thoi ky nhiém bénh cta PB 235 rit ngén khodng 1 thdng dan dé&n cut ngon
Note : * For once below or above of lesion
** The infected stage of clone PB 235 was shortly it showed that about one month for
cut — off canopy

Ky niém 100 ndm cAy Cao su dinhap vao Vigt Nam Thang 10/1997



K&t qud Nghién cuu Khoa hoc

191

DVT PB 235 vi VM 515 hién nay nhiém bénh
cao dén trung binh (bang 4,5).

2. Sinh trudng va san lugng

+ Sinh trudng : Bénh NH lam anh hudng dén
canh va cut ngon, lam cho cay sinh trudng cham
va kéo dai thoi gian KTCB tir 1,1 - 2,9 ndm trén
RRIM 600 (phu bang a).

+ Cay cut ngon : Khi xt Iy bénh khong tét, cAy
bi cut ngon (phu bang b). RRIM 600 47,13% cay
cut ngon.

+ 8an lugng : trung binh san lugng mét tir
14,5% déi véi cay nhidm bénh va 67,5% d6i véi
¢dy cut ngon {phu bang c).

3. X 1y thude

+ Phun thudc nhanh hon quét va thich hgp
dai vai céc cong ty cao su cé dién tich 16n, vi ¢
khu vuc nay thutmg thiéu lao déng dé xi 1y bénh
kip thdi trén dién réng. Phun bing binh deo vai
cd vdl ndi dai.

+ Quét thude ton nhiéu lao dong va nguy hiém
vi phdi leo lén cay (kién, tron).

+ Validamycin A-3L 2% thuong phdm hiéu
qua phong trif bénh cao nhat, hién nay chua eé
thuéc nao thay thé€. Thudc Sumieight 2 - 3% ciing
¢ higu qua cao nhung gid dit (phu bang e).

4, Vai dic diém chinh ctia Validamycin A

+ Validamyein (Validacin) 14 mét pseudo -
oligo - saccharide va 1A mdt san phdm cla
Streptomyces hygrospicus var. limoncus. B doc
thdp LD 50 (oral) : trén 20.000 mg/kg thé trong.
Thuée déc bang IV.

+ C6 tdt ca 6 déng phén (isomer) Validamyein
(VM)1a:A,B,C,D,EvaF, trongs0 do VM - Ava
VM - B géy déc hai d6i v68i ndm bénh ciy, VM - A
déc hon 50 lan so véi VM - B,

+ VM - A han ché sy sinh trudng ctia nam tai
vét thuong theo kigu canh tranh (khong ¢6 nghia
12 tiéu diét 1an nhau). Sy nghién citu vé dé khang
chéo gitta VM - A, VM - B v&i mét vii Aminocytiol
antibiotise, k&t qua cho thdy VM - A rdt nhay cam
d&i véi nadm Rhizoetonia solani, khéng bi 1ém thudc
(was not altered) qua 20 doi nubi cdy lap lai.

+ Su phan hily VM - A trong dat : khoang 50%
mét & trén dat ddi va 44t laa chi trong vong 2 giy.

+ Validacin 14 mdt néng dugec cuc ky
(“extreme”) an todn cho nhidu cay tréng, ngudi,
gia slc, vi dong vit hoang dai (T Misato va
I.Ymaguchi, 198814.15),

+ Va rat hi€m 6 thudc trif ndm sinh hoc nao
¢6 tudi tho dai nhu Validacinl®,

recorded 23.0%, 21.7% and 14.7% on PB 235,
VM 515 and RRIM 600 respectively. It is noted
here that position is also easy for spraying
fungicides.

- Table 5 showed the expansion of mycelium
for cne part of lesion. The expansion rate of
PB 235 was 0.88 cm per days, RRIM 600 was
0.55 cm per day. Total time of infected period
from S1 to 83 was about 34.31 and 65 days for
PB 235, VM 515 and RRIM 600 respectively. In
general, time of spreading of PB 235 was very
fast and percentage of lost canopy on this clone
was high as a result.

- On the other hand, the canopy of PB 235
has the pine- tree canopy shape (figure 5) which
has only a main trunk during the immature
period and percentage of infected trees were
very high (figure 4). In addition, the spread of
the pathogenesis tends to lap upward where
has more sunlight. Therefore, the loss of
canopies were severe compare to other clones.
That is the contrary side of clone PB 235.

3. Disease control

Table 6 showed the screening of various
fungicides to control pink disease.

Brushing method has 60.2% of recovery
trees. Bordeaux mixture (1:4:20) has most
efficiency (76.1%).

Generally, spraying has 85.6% recovery rate
compare to brushing method. Copper fungicides are
81.8% to 86.5% recovery rates. Especially, spraying
the Validamycin A-3L is 2% as product {T/D90)at
four rounds has 100% of recovery rate®5.

Moreover, table 7 confirmed the high
efficiency of Validamycin A on large scale over
three years. Two applications for the early-
infected stage and three rounds four average stage
gave 100% recovery ratell.

4. Cost of treatment

Table 8 showed the estimated cost for the
recovery of 100 infected trees. The cost of material
for spraying Validamycin 2% was about 37.1%
at Dongphu Co. (1992}, and Phurieng Co.(1997),
and when spraying Bordeaux 1:4:20 was 60%
cost compared to brushing Bordeaux mixture
was 100% as control® in severe infected cases.

Table 9, 10 showed that using Validamycin
to treat pink disease on the large rubber areas
of rubber companies resulted high efficiency.
Many thousand hectares of rubber are using
Validamycin.

Thang 10141997
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Bding 6: Hiéu qua cida thude trif b¢nh nam héng (1984 - 1990)1°
Table 6: Efficacy of fungicides to control pink disease on rubber tree (1984 - 199019

Thudc (Quét) % Khoéi bénh Thuéc (Phun) % Khéi bénh :

Fungicides {brushing) % Recovery Fungicides (spraying) "% Recovery |
Bordeaux 1 - 2% 66,1 Bordeaux 1 — 2% 81,8 i
Bordeaux 1:4: 20 76,1 Bordeaux 1 : 4 : 20 85 i
Calixin 1 - 2% 59,2 Calixin 1 - 2% 82,3 g
Calixin — M (Powder) 58,7 - i
Calixin RM (Paste) 51,3 :
Cobox {DDVCy) 74,1 Cobox 2% 81,8 5
Kauritil (DDVC) 56,3 Kauritil 2% 865 °
Copper oxychlonde 3% 53,6 Copper oxychloride 2% 82,2
Captafol (DDVC(C) 57,3 TD /90 : 2% * 100
Bordeaux 1,0% 75
Ridomil (DDVC) 35
T/Binh (7 nam) quét 60,2 Phun . 85,6
Mean (7 years) Brushing Spraying

Ghi chid : * T / Dy : Takeda / Duong, N.H {Validamycin A 3 L).
DDVC : Diesel - Dau cao su - Vaseline - Thuéc
Sau.3 ldn dng dung : Khéi bénh 85%
Sau 4 lan ung dung : Khoi bénh 100% (> 40 ngay)
Notes :  *T /Dy, : Takeda /| Duong, N. H (Validamycin A 3 L)
DDVC : Diesel — Rubber seed oil — Vaseline — Fungicide
After three rounds of application : Recovery 85%
After four rounds of application : Revovery 100% (> 40 days)

Bing 7: Anh hudng ciia thude khdc nhau dén ty 18 cay khéi bénh
Table 7: Effect of various fungicides on rate of recovery of infected trees

S5 14n xi 1y | 1990 1992 1991 |
apliention | V2 Bs . | v D: | V. | B |

1 10 0 73 * 75 20 | 40 50 |
2 30 20 85,7 100 67 | 100 | 80 |
3 85 40 100 - - - 920
4 100 65 . . . . -
5 - 90 - - - - -

Rat nang (1) Nang Trung binh ~ Nhe

Severily (1) severe avergge Light

Dién tich (ha) 5 76 3

Area (ha)

Néng trutmg Tan Lap Tan Lap Tan Lap

FEstate

Ghi chi ; (1) Bénh ning trude khi ing dung thudc; Vg, Vi : Validacin 2% & 3%; Bs : Bordeaux 5%;
D5 : Daconil 2%.

Notes : (1) Severity of the disease before application of fungicide; Vi, Vi : Validacin 2% & 3%; Bs -
Bordeaux 5%; D, : Daconil 2%.
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V.KETLUAN

1. Piéu tra bénh

* Bénh ndm héng da tré thanh mét loai bénh
thiét hai vé kinh té& trén edy cao su KTCB, va phd
bién nghiém trong ¢ mién Nam Viét Nam.

* Bénh han ché sinh trudng va kéo dai thot
gian KTCB 1,1 - 2,9 nam.

* C6 2 cao diém bénh trong mia mua : thdng
6 va thang 10 hang nam. Phai x{ 1y bénh bit dau
tir thang 4.

* Bién phdp phong trit bénh co ban 14 trong
nhiing DVT cao su ¢6 kha ning chong bénh cao,

2, Xit Iy bénh

* Bién phap x(r1y": phun thugc e6 hidu qua cao
va tiét kidm thdi gian hon quét,

* Ving nhiém bénh t4p trung & gitta tdn cay
d& dang cho viéc phun thude tir dudi dat bing
binh deo vai ¢é vdi ndi dai.

* Thude Validacin A-3L 2% thuong phdm (phai
bao ddm chit lugng) xi Iy bénh ndm héng, ty 1&
cdy khdi bénh cao nhait tir 85% - 100% sau 2 hoac
3 lugt phun khi bénh cdn nhe.

* Hién nay Validacin A-3L hoac 5L d4 ding
rong rai trén cdc vudn cao su § Viét Nam.

B.DISCUSSICNS

1. Resistant clones and types of soil

Survey from 1987 to 1990 indicated that high
yielding clones such as PB 235 and VM 515 were
expanded on thousand hectares of new planting
and replanted areas that favour for the spreading.
The percentage of infected trees of unclosed-
canopy rubber field were different clearly with
different =zoil types (table 1), The infected rate on
red soil was more than on grey soil. On the
contrary, the infected rate of cloned-canopy rubber
field was not different between red and grey
soil (table 2, 3). Clones PB 235 and VM 515 were
now the susceptible clones at moderate degree
(table 4 and figure 5).

2. Effect of disease to growth and yield

- Growth: Pink disease causes extensive
destruction of the main stem and leader
branches lead to the loss of canopy as
consequences. Pink disease retards growth and
prolongs immature period 1.1 up to 2.9 years on
RRIM 600 {(Appendix a).

- The canopy lost trees: When the control
method is improper and ineffective, the canopy
will be cut off and infected tree becomes canopy

Bdng 8: Chi phi xi 1y cho 100 ciAy khéi bénh ndm héng 1992
Table 8: Cost of control of pink disease in 1992 (Estimated for full recovery of 100 infected trees)

X ly Nhém nhiédm bénh Gid (Déng) % So d6i ching
 Treatment Group of severity Cost (VND) % of control
Bénh nhe 55,320 37,1
Validacin 3L - 2%P (Phun) Slightly infected
Validacin 3L - 2%P (Spraying} Bénh ning 100,320 67,3
Severely infected
Bénh nhe 89,640 60
Bordeaux mixture 5% (Phun) Slightly infected
Bordeaux mixture 5% (Spraying) Bénh ning 178,530 1197
Severely infected
Bordeaux mixture 5% (Quét) 149,050 100
Bordeaux mixture 5% (Brushing)
Sumieight 3% 3 lugt Gié cao
(3 rounds) (Hight Cost)
Ghi chd : P : Thuong phdm. 27/2/1997 & Néng trudng 4, PhuRieng Co. Pai tra sx.
Phun Validacin 5L : 1,2%, tdng cong 470 déng/cay = 37%.
Phun Bordeaux : 5%, Téng céng 1,250 déng/cay (Duong, NH, 1997) = 100%.
Notes - P : as product. Feb., 27. 1997 at Estate N° 4, Phurieng Co. on the large areas.

Spraying Validacin & L ; 1.2%, total 470 VND /tree = 37%.
Spraying Bordeaux : 5%, total 1,250 VND/tree (Duong, N H, 1997) = 100%.
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Bdng 9: - Anh huwéng céa Validacin dén phong triv bgnh nam hong trén ciy cao su cia
nhing coéng ty cao su mién Déng Nam B)
Table 9: Effect of using Validacin to control pink disease on rubber tree of rubber companzes in

the South - East region

Céng ty cao su Nguén tin
Rubber Co. 1993 1994 1995 Sources
Pha Riéng 43 ha Tat cd 3.200 ha Trinh Céng San

All Phé Gidm Poc
Deputy Director
Péng Phua 120 ha 1.500 ha 2.000 ha/nim Nguydn Thanh Hai
Khéi bénh 80 - 30% | 2.000 ha/year Phé Gidam Péc
Recovery-80 — 90% ‘ Deputy Director
DA&u Tiéng 931.409 cay 10,652.08 ha L& Van Khoa
931.409 trees Phé Gidm BPdc
Deputy Director
Péng Nai Test, good | - 2.116 ha . - 1.200 ha Phong K§ thuit
- 1.007.241 ha - 564.000 cay Agri - Technology
- Nhigém bé&nh 10 - | - Nhigm 5 - 10% | Division
20% - 1.200 ha
- 2116 ha - 564,000 trees
- 1.007,241 trees - Infected 5 -
- Infected 10 - 20% 10%
Téan Bién T4t ca Huynh Van Cay
All Phé Gidm Déc
Deputy Director
Lac Ninh 137 ha Luu BDic Bat
Phé gidm déc
Deputy Director

Bdng 10: Nhitng héa chit da ding x Iy bénh nim héng (Phu Rieng Co.)
Table 10: The application of chemicals for controlling pink disease (Phu Rieng Rubber Co.)

Téng chi phi cia céng ty
Niam Thudc S& lugng (triéu déng)
Year Fungicide Quantity Spent /total of company
{Millions VND)
1992 Copper sulphate 28.000 kgs 343,20
1993 Copper sulphate 33.000 kgs 398,40
1994 Copper sulphate 4.350 kgs 43,35
Validacin 5.585 litters 195,40
1995 Copper sulphate 13.700 kgs 116,45
Validacin 6.873 litters 240,50
1998 Validacin 19.806 litters 513,46

K¥ nigm 100 n&m cay Cao su dinhap vao Viégt Nam
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LGOI CAM ON

Ching téi xin chdn thanh c¢dm on éng
Mai Van Son - Vién trudng Vién Nghién ciiu
Cao su Viét Nam vé sy cho phép trinh bay bdo
cdo nay tai Hbi thdo Quée té€ vé cdy cao su tai
TP. H6 Chi Minh. .

Chung t6i cing cdm dn cdc éng Gidm déc
Céng ty va Néng truong cao su tgo diéu kign
cho ching téi thuc hién céng trink nay.
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lost tree. Data recorded in Appendix b showed
the rate of canopy lost tree of RRIM 600 is 47.13%
of total infected trees.

- Yield: In average, the yield lost was 14.5%
for infected trees and 67.5% for canopy lost trees
(Appendix ¢).

3. Disease control

- Spraying method is faster than that of
brushing and it is more suitable for estate and
rubber areas where there is shortage of labour.
Sprayer is done by knapsack with long nozzle.

- It spends more labours and dangerous for
brushing method.

- Validamycin A 3 L with 2% as product has
highest efficiency to control pink disease . There
is no any other fungicides could replace of
Validamycin. Sumieight is also high effective but
costly and high concentration is used: 3% as
product (Appendix e).

4, Characteristic of Validamycin A

* Validamycin is a pseudo-oligo-saccharide
and is produced by Streptomyces hygrospicus
var. Limoncus. It has low toxicity to human
LDsg (oral): more than 20,000 mg/kg and
inhalation: (rates were exposed) 12.46 mg/l air
of aerosol and is classified in IV group.

* There are 6 isomers of Validamyecin ( VM)
include A, B, C, D, E and F. Among them, VM - A
and VM - B have toxicity to fungus, and VM - A is
more effective than VM - B 59 times.

* VM -A had inhibition mycelium growth on
lesion in a competitive manner, (no eradication
mean in literal sense). The study of cross
resistance between VM - A, VM - B and some
other Aminocytiol antibiotics, results indicated
that the VM —A sensitivity of Rhizoctonia solani
Was not altered by 20 generations cultivation
on the media containing the antibiotics.

* Degradation of VM -A in soil: The half - life
of VM -A in upland and paddy field soil was less
than two hours. It is caused by micro - organism
in the soil.

* Validamycin is farm chemical “extreme
safety for the crops, human, cattle, wild animals”
(T. Misato and I. Yamaguchi, 198814.15)

* And it has rarely a biotic fungicide, which
has a high longevity as Validamycinl6.
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V. CONCLUSION

1. Disease survey

- Pink disease which has become the
economically damaged disease on young rubber
trees. It is a very prevalent and seriously disease
in Southeast region of Vietnam.

- The disease retards growth and prolongs the
period of immaturity 1.1 to 2.9 years.

- There are two high peaks of spreaded
pathogen in rainy season, i.e., July and October
every year. The disease should be treated from
the beginning of wet season In April.

- Planting resistant clones is a strategic
measure.

2. Disease control

- The most suitable treatment method to pink
disease is spaying that is better than brushing.

- The infection focus in the middle of canopy,
which has easily treated from, ground by knapsack
sprayer with long nozzle.

- Using the Validamycin A 3 L at 2% as product
to control pink disease to give the highest recovery
rate from 85% to 100% after two or three rounds
of application.

- Up - to -now, Validamycin A 3 L or 5 L has
been widely applied of the rubber plantation in
Vietnam18
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Phu béng a: Anh huéng ctia bénh ndm hong dén cay cao su
Appendix a: Effect of pink disease to rubber tree.

Céic nh Ay (1 Binh Long (2) Phi Riéng (3)
ac nhom cay $% nam cham S5 nam cham
Vanh (¢m
Rubber tree type (1) Girth ?:m)) sinh truding ‘gzﬁ ?::3 sinh truéng
Growth delayed (year) Growth delayed (year)

Cay khée (Healthy tree) 59 0 52,5 0
Cay bénh (Diseased tree) 50,6 1,2 44.9 1,1
Cay cut ngon (Canopy lost tree) 38,3 2,9 34,7 2,5

Ghi chd : (1) Trung binh 50 cdy/nhém
(2) DVT RRIM 600 trong 1981 & 16 81, NT Lgi Hung - Binh Long/1990.
(3) DVT RRIM 600 trdng 1981 & 16 5, NT 6 Phia Riéng / 1987,
Tinh trung binh tang truéng vanh 7 cmynam, TCT Cao Su Vigt Nam
Notes : (1) Average of 50 rubber trees/tree type

{2} Surveying on RRIM 600 clone planted 1981 at plot 81, Loi Hung Estate of Binh Long
Rubber Co. 1990

(3} Surverying on RRIM 600 clone planted in 1981 at plot 5, Estate N°. 6 of Phu Rieng Rubber
Co. 1987.
Growth delayed were calculated based on the healthy trees, annual girth acounted about 7
em/[year.
Phu bdng b: Ty 1é cAy cao su cut ngon do nidm héng (1987 - 1990)
Appendix b: Canopy lost trees caused by pink disease (1987 - 1990)

Nim didu tea T¥ 1& caAy nhiém bénh (a) | Ty 1& ciy cut ngon (b) | (b)) so véi (a) (b/a)
g d Percentage of infected tree Canopy lost tree (%) of (b/) Compared to
wrueye of total (a) total (b) {a) (b/a)
1987 47,64 22,58 47,39
1988 68,39 16,88 24,68
1989 62,2 27,66 44,30
1990 64,5 46,56 72,18
TB (Mean) 60,68 28,39 47,13

Ghi chi : Pidu tra 150 cay/1d6 RRIM 600, NT 7 - Cty Pha Riéng

Note : Surveying 150 trees/ plot RRIM 600, Plantation N° 7, Phu Rieng Rubber Company
Phy bdng c: T 1& (%) hut sin lvgng do bénh nim héng giy ra
Appendix c: percentage of yield loss caused by pink disease

. Trung binh

Nhém cao su RRIM 600 GT 1 PB 235 VM 515 &
Rubber tree group _ Average

Nhém cay khde 0 0 0 0 o°

Healthy tree group

Nhém cay bénh 231 26 9,2 8,5 14,5°

Diseased tree group

Nhém cay cut ngon 53.2 89 54,1 78,5 67,5°

Canopy lost tree group

Ghi cha : - 1990 diéu tra NT7 Pha Riéng Co. L& 51, tréng 1981

- 5 céy ¢& djnh / nhém, trung binh cGa 12 14n quan trdc tit 9 - 11/1990
Tinh théng k& theo Duncan
Note : + 1990 Surveying on the plantation N 7 Phurieng Co. at plot 51, planted 1981.
+ Assessment on 5 fixed trees | tree type, average 12 recordings in Sept. and Nov. 1950
+ Data follwed by the same letters are not significantly difference at 95% by Duncan’ test.
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Phy bdng d: Cac c&p bi bénh nim héng
Appendix d: Score of infected lesion of tree caused by pink disease

Cap C1(51) C2 (82) C3 (S3) C4 (8¢
Score - Nhe (+) Dudi TB (++) TB (+++) Ning (+4++)
Slight {(+) Below moderate (+4) Moderate (+++) Serious (++++)
Triéu chimg | - M chdy ra | Ndm trdng sifa hinh | Tridng si@a hosc hoi | Nom mau dé
Symptom tir vét thuong | mang nhén héng, ndm phat sAm va chdy mn,
- Drop of The white silky trién 12n trén hoic | 14 héo, c6 canh
latex exuding | giving a “cobweb” xudng dudi, chay chét, chéi dai
from lesion, effect mi nhidu moe
the first Milk white Red colour, pink
indication of mycelium or red- incrustation, it
an attack dish and to lap is the mature,
upper and below bleeding stage
lesion, there is which first
more bleeding signifies the
death of bark
Mirc dd Nhe R4t da thay vet Vét baénh thai ré Canh héo hoac
nhidm Slightly bénh Open wounds are khé ca tdn
Susceptible lesion Very clear lesion formed Wilt stem or all
degree canopy
Xu ly RAt 5t T8t Kém Khéng khai
Treatment Very good Good Poor Unable

Phy bing e: Ty 1¢ cay khéi bénh P.D bdi cde thude khic nhau 1994
Appendix e: Percentage of recovery trees for pink disease by various fungicides

S5 cay nhidm 26/9/1994 4/10/94 14/10/94
Xu 1y Thude banh O (II) (IID)
Treatment Fungicide N infected trees Khéi bénh (%) | Khéi (%) | Khéi (%)
Cured (%) Cured (%) | Cured (%)
Phun 3 lugt | Sumieight 2% * 42 52,4 71,4 81
Spraying 3 | Sumieight 3 42 61,9 76,2 92,5
rounds Daconil 2 48 37,5 50 62,5
Thiuram 2 50 44 60 68
Quét 3 lugt | Calixin R,.M 40 65 80 90
Brushing 3 | Sumieight 3 32 50 56,3 75
rounds Sumieight 4 34 58,8 58,9 24,1
Control 32 0 0 0

Ghi chii : * Thuong phdm
Note : * Commercial product

K§ nidm 100 n&m cay Cao su dinhjp vao Viét Nam
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Hinh 3: Sy xudt hign bénh mdi va bénh cii trong ndm 1984 - 1986
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T&Bl Bl&B2 T

Ghi chu: Jo vét bénh

/RRIM 600 : 14,7
T : Thin=PB 235 123

VM 516 :221,7

Bi : canh chinh
B2 : canh phu cdp 2
B3 : canh phy clp 3

4.06

9

B2 Bl&RB} B3 Vi tri

Téng 88 = 71,45% vét bénh

Hinh 4 : Vi tri bénh ndm héng trén cdy cao su (1984 - 1989)
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PHAN VI

CAO SU TIEU BIEN
(RUBBER SMALLHOLDINGS)

K% nigm 100 nam cay Cao su di nhép vaoe Vigt Nam



Két qud Nghién ciu Khoa hoc

205

CAO SU T!fU DIEN G VIET NAM
HIEN TRANG PHAT TRIEN VA CAC HOAT DONG KHUYEN NONG
RUBBER SMALLHOLDING IN VIETNAM
STATUS OF DEVELOPMENT AND EXTENSION ACTIVITIES

Pinh Xuén Truong, Nguyén Ngoe Truyén
Vién nghién ciu Cao Su Viét Nam (Rubber Research Institute of Vietnam )

I TOM TAT

Tinh dén ndm 1996, cao su tiéu dién chi chiém
mét ty lé nhd trong téng dién tich cao su & Vigt
Nam va tdp trung chi yéu & vang Déng Nam
Bé. 86 néng hé sd hitu dudi 4 ha la phé bién. Do
phdt trién tu phdt, kj thudt canh tdc vén con &
irinh dé chua cao. Tuy nhién cing cdn ghi nhin
rdng, moét s6 ky thudt tién bé da ddn ddn duoe
dap dung.

%  Chuong trinh khuyén néng cho cao su tiéu
dién dd duge thiét lgp vao ndm 1996, Vién
Nghién citu Cao Su Viét Nam duge chi dinh la
ca quan té chitc va tién hanh chuong trinh nay.
Chuong trinh bao gém thiét lép cde diém trinh
dién, dp dung cde ky thudt tién bé trong vt lisu
trong (dong vé tinh méi, phuong phdp trong),
bén phdn, bdo vé thuc vdt, khai thde mu, cing
nhu hudng din va t6 chie cde lop tdp hudn cho
néng ddn. Két qud budc ddu rdt dang khich lé.

Ké hoach phdt trién 700.000 ha cao su dén
ndm 2005 trong dé cao su tifu dién chiém
khodng tir 300.000 ha dén 350.000 ha do Nha
nudce dé ra cho thdy mét tuong lai xdn lan cho
cao su tidu dién. x

IL MG DAU

T& nhing nam 50-70, chinh phi cdc nude
Indonesia, Malaysia, Thailand da r&t cha trong
dén viéc phat trién cao su tiéu dién. Mgt s6 t6
chite dd duge hinh thinh nhu : PMU, NES,
FELCRA, FELDA, RISDA va ORRAF1,

Cac t6 chie niy ¢6 vai trd hét sie quan trong
nham tao didu kién va thde ddy sy phat trién
cao su tiéu dién tai cdc nudc d6, chi yéu 1 : gitr
vai trd quin ¥ nha nude, cung cip tai chinh xay
dung ha tang co sd. cho vay, hé tr¢ von tréng va
tai canh cao su, gidp 43 ki thuat, t8 chifc sdn
xudt va tidu thu san phdm... do 46 d4 dat nhimg
k&t qua hét sic tét dep.

J Viét Nam trudc nam 1975, cao su tu nhén
chi chiém mot ty 1& thidp khodng 4% téng dién

L ABSTRACT

Until 1996, rubber smaltholding only occupied
a small proportion to total rubber area in Vietnam
and concentrated mainly in Southeast region. The
number of smallholders owned less than four ha
was popular. Because of the spontaneous
development, the cultivation techniques had been
in high quality. However, it should be noted that
some advance techniques has been progressively
applied in this sector.

The Rubber Smallholding Extension Program
was set out in 1996, Rubber Research Institute of
Vietnam (RRIV) was appointed to organise and
carry out this program. The program consists of
setting up demonstration plots, applying
advanced techniques in planting material (clone,
planting method...), fertiliser, crop protection,
latex exploitation, as well as guiding and
organising the training courses for farmers, Initial
results were prospective and highly appreciated.

The plan to develop rubber tree to 700,000 ha
until 2005 in which smallkolding sector will
occupy approximately 300,000 - 350,000 ha that
was approved by Viethamese government shots
the bright future of this sector.

IL INTRODUCTION

From 1950Q - 1970, the governments of some
country such as Indonesia, Malaysia, Thailand
had paid much attention to the rubber
smallholding development. Many organisations
were gradually established as PMU, NES,
FELCRA, FELDA, RISDA and ORRAF!. These
organisations have played an important part in
making good conditions and boosting the rubber
smallholding development in those countries.
The main roles of theose organisations in the
government system were to finance for
infrastructure, to support the capital for new
planting and replanting rubber, to assist
techniques, to arrange production and to consume
products. Consequently, those organisations have

Thang 10/1997
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tich (4.000 ha/102.000 ha). Nam 1970, éng H.
Van Brand thujc Vién Nghién Cdu Cao su Viét
Nam (IRCV) dd dé xudt chuong trinh khuyén
néng cao su cho cdc don dién, thim vigng dé
tim hiéu tinh trang vutm cay canh téc, khai thac,
ché& bién mq, chdn dodn va khuyé&n céo céc bién
phdp k¥ thuit dé khic phuc cdc khuyét diém.

Sau ndm 1975, tir khi ¢6 chinh sach d&i mdi
clia Nha nudc vé chd truong giao dét, giao rimg,
cdp quyén st dung dat, 14p cdc dy 4n cip von
trdng cdy giy rimg, trong cAy cong nghiép phi
xanh dat trong d6i troc... ngudi dan da manh
dan vay von, tu huy déng vén dé trong cao su
khodng > 48.000 ha (1996)°.

Nam 1995, Chinh pha d3 ¢6 chi truong phét
trién cao su tif nay dén nam 2005 - 2010 dat
700.000 ha, trong d6 cao su tu nhan khoang 300
- 350.000 ha. D& d4p ng yéu cdu phét trién 46,
cing tu 1996 Chinh phd da ¢é chuong trinh
khuyén néng cao su véi kinh phi 1,5 tj dong
giao cho Vién Nghién ciu Cao su Viét Nam chi
tri thuc hién buéc du dat két qud 626,

ITI. KET QUA VA THAO LUAN

1. Hién trang cao su tidu dién tai Viét
Nam tinh dén nim 1996

Tinh dén 1996, tong dién tich cao su tai Vigt
Nam la 288.236 ha, dugc phan bd trén ba vang
vOl ba hinh thife quén ly khéc nhau ( hinh 1,
phu lye 1). Thanh phédn cao su ti€u dién chiém
tdng s 48,800 ha va phan bé nhu sau :

-Viung Pdng Nam B§ : 40,232 ha (14% tdng
dién tich, 82,5% dién tich tidu dién).

-Vung Tay Nguyén : 4,578 ha (1,6% tng dién
tich, 9,4% dién tich tidu dién).

-Vung Duyén Hai Trung B6 : 3,965 ha (1,4%
téng dién tich, 8,1% dién tich tidu dién.

Két qua diéu tra tai Binh Dugng va Déng
Nai (hinh 2) cho thdy s6 nong hé sd hitu it hon 2

ha chi&m 35,5% nong ho va 19,2% dién tich cao

su, s6 ndong hd sd hitu tir 3 d&n 4 ha chiém 35,7%
s nong hd va 35,8% dién tich, trong khi s& néng
hé s& hitu 16n hon 4 ha chi chiém 10% s8 néng
hé nhung lai chiém dén 27,5% dién tich. Ra rang
cho s8 ndong hd s& hitu tir 4 ha tré xudng 1a phé
bién,

Mic du cao su tiéu dién & Viét Nam ph4t
trién mot cdch tu phat, mét s8 ky thugt tién b
trong phuong phip trdng, gisng mdi di duge
4p dung manh mé. Tai Binh Duong, tir 100% la
tréng hat ghép tai 1d vao nim 1986, d&€n nim

attained valuable results.

Before 1975, smallholding sector in Vietnam
only occupied 4% of total rubber area (4,000 ha /
102,000 ha). In 1970, Mr. H. Van.Brandt of
I.R.C.V put forward the Rubber Extension
Program to the plantations, visited rubber
planters to find out the condition of rubber plots,
exploitation, latex processing, diagnosed and
recommended some technical measures to
overcome defects.

After 1975, since the government set out the
reform policy with the strategy of granting
farmland, forestland, land use right, setting up
the funding projects for reforestation, industrial
crop to cover bare and hill... the people were
beld to borrow self-mobilise capital to plant more
than 48,000 ha of rubber (1996)5.

In 1995, the government set up a plan to
develop 700,000 ha of rubber that will be planted
completely by year 2005 in which private rubber
will occupy 300,000 - 350,000 ha. In 1996, the
government built up the rubber extension
program with the budget of 1.5 billion VND and
the Rubber Research Institute of Vietnam (RRIV)
to carry out. This program has achieved the good
results at initial stage®$.

IO, RESULTS AND DISCUSSIONS

1.Status of rubber smallholding in
Vietnam to 1996

Until 1996, total rubber area Vietnam was
288,236 ha. It was distributed in three different
regions with three different types of management
(figure 1, appendix 1). The smallholding sector
occupied 48,800 ha as followed:

- In Southeast region was 40,232 ha (14% of
total area, 82.5% of smallholding sector).

- In Central Highland was 4,578 ha (1,6% of
total area, 9,4% of smallholding sector).

- In Central Coastal area was 3,965 ha (1.4%
of total area, 8.1% of smallhoiding sector).

The result from a field survey in Binh Duong
and Dong Nai province (figure 2) showed that
the number of smallholders owned less than 2
ha occupied 35.5% of holder and 19.2% of area.
Those owned from 3 to 4 ha occupied 35.7% of
holder and 35.8 of area and those owned more
than 4 ha occupied only 10% of holder but
occupied 27.5% of area. From above results, it is
clear that the number of smallholders owned less
than four ha was popular.

Ky niém 100 ndm ¢4y Caoc su di nhap vae Viét Nam
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Hinh 1: Hign trang phén b6 dién tich cao su tai Viét Nam
Figure 1: Status of rubber area in Vietnam
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Hinh 2: Phdn bé néng hé trén dién tich (ha) sé hitu tai Binh Duong va Déng Nai (5/1997)

Figure 2: Average area (ha) per smallholder in Binh Duong and Dong Nai (5/1997)
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1996 céch trong nay chi chi€m 10%. S6 cay tréng
stump tang tir 33% (1987) lén d&n 90% (1996)
(hinh 3). V& giéng cao su, nam 1986 toan bd dién
tich tai Binh Duong déu la dong v tinh PB 235.
Sau 10 nam, nhiéu dong vé tinh khéc da duge
tréng nhy VM 515 (19,12%), GT 1 (3,2%), RRIM
600 (1,52%). Tuy nhién, ti 1& PB 235 vin cdn cao
{68,5%) gay ra mit méi lo du khong nhd (hinh 4).
Trong khi d4. tai Péng Nai v Binh Thuan céc
dong vé tinh méi ciing da duge trong rong réi
nhu PB 235, VM 515, BK 15... trong d6 PB 235
chiém tir 22,9% dén 46,4% dién tich (hinh 5).

Trong linh vyc khai thde, nhin chung tudi
md cao thuing sém hon quy dinh chung, dic
biét d&i vdi cay thue sinh. T4t cd céc ey déu bi
cao sém mic di chua di tiéu chudn mé cao. Co
48.6% noéng hd mé cao khi cay mdéi duge 4 - 5
tudi va 51,7% noéng ho md cao § d6 cao tir 40 - 60
cm, do viy sau 4 ndm cao, vanh (chu vi) than
chi dat 45 cm. T4t ca cac yéu t6 trén din dén
nang suit vudn cay thap (500 - 650 kg mi khs/
ha nam cac thi 4).

2. Chuong trinh khuyén néng cao su
tidu dién 1996-1997

Chuong trinh khuyén néng cao su duge Vién
Nghién ciu Cao su Viet Nam tién hanh tdp trung
vao vide xay dung cac diém trinh dign voi 3 md
hinh chinh :

- Mb hinh I : Ap dung tién bo k¥ thuat vé
giéng mdi va phuong phdp tréng tién b.

- Mb hinh II : Ap dung ti€n bg ky thuat tham
canh cham séc vidn cdy rGt ngén thai gian kién
thiét co ban sém dua vao khai théde.

- M6 hinh IIT : Ap dung tién bj k§ thuat thim
canh cham séc va khai thde vudn cdy kinh doanh
dat higu qua cao.

a. Ngi dung cdec mé hinh trinh dién

Mé hink I : H3 trg mét phan cho cdc néng
ho sif dung va dp dung cdc gidng méi trong bang
1 - 2 thuje co cdu gidng 94 - 96 nhu : PB 235, VM
515, PB 255, PB 255, PB 260... v& 4p dung
phuong phap tréng tién bd nhu bau cit ngon,
stump bau 2 - 3 ting 14. T1 & hoan chinh c6 thé
dat 100% ngay tif nam tréng dau tién.

M6 hinh IT : H trg mot phan vé vat tu, phan
bén, thude bdo vé thyc vat cho cde vudn cdy kién
thiét co bdn dé dén c6 thé dp dung k¥ thuat bén
phan, cham séc, 1am cd, tia chéi diing quy trinh,
phong tri cde loai bénh 14, thin cinh, digt ¢6
tranh dat két qua tot. Tir d6 cé thé rit ngin
thoi gian kién thiét co ban tir 1-2 nam.

Although smallholding sector in Vietnam has
developed spontaneously, advanced techniques
in planting method and new clone has been
dynamically applied. At Binh Ducng province,
from 100%seed at stake trees planted 1986, it
was still only 10% in 1996, Stump planting area
increased from 33% in 1987 to 90% in 1996 (figure
3) In 1986, total area planted with PB 235, after
10 years, various clones have planted as VM 515
(19.12%), GT 1 (3.2%)RRIM 600 (1.52%). However,
the high proportion of PB 235 (68.5%) caused a
great anxiety (figure 4). Whereas, at Dong Nai
and Binh Thuan some new clones have been
largely applied such as PB 235, VM 515, BK 15...
in which PB 235 occupied from 22.9% to 46.4%
area (figure 5).

In exploitation, generally, opened age for
tapping was early as compared to the regulation,
especially on seedling trees. All trees were early
tapped without technical guarantee of the girth.
It was usually below the standard. There was
48.6% of holders to open for tapping when the
trees were from 4 - 5 years old. The height of
tapping from 40 - 60 cm was 51.7% of holders.
After 4 years, the girth of tapped plants was only
up to 45 cm. All of these factors led to the low
yield (500 - 650 kg in the fourth tapping year).

2., Rubber smallholding extension
program from 1996 - 1997

The implementation of RRIV has concentrated
on setting up demonstration plots with 3 main
models:

- Model I: Applying advanced techniques in
planting material {clones and planting methods).

- Model I1: Applying advanced techniques in
immature rubber field to reduce the immature
period.

- Model III: Applying advanced techniques in
mature rubber field to exploit latex efficiently.

a. Content of the implementing models

Model I: partial support for the farmers using
new clones in class 1 - 2 of planting materials
recommendation 94 - 96 i.e. PB 235, VM 515, PB
255, PB 260 etec. and applying the advanced
techniques to the planting method as polybag
budded stump, 2 - 3 whorl budded stump in
polybag. The perfect percentage can be obtained
100% in the first plating year.

Model II: partial support for the farmers in
providing materials, fertiliser and plant
protective chemicals. The farmers could properly

Ky niém 100 nAm cay Cao s di nhap vao Viét Nam
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Hinh 3: Phuong phdp tréng cia tiéu dién tix 1986 dén 1996 (Bén Cdt, Binh Duong, 5/1997)
Figure 3: Planting method in rubber smallholding from 1986 - 1996
{Ben Cat district, Binh Duong province 5/1997)
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Hinh 4: Co cdu giéng khu vuc ti€u dién tix 1986 - 1996 (Bén Cdt, Binh Duong, 5/1997)
Figure 4: Planting clones in rubber smallholding from 1986 - 1996
{Ben Cat district, Binh Duong province 5/1997)
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M6 hinh 3 : HS trg mét phin vat tu, phan
bén, thuic bao vé thue vat cho cdc vudn cay kinh
doanh dé din 4p dung tién bo k¥ thuat bén phén,
cham sdc, phong trit bénh thén, canh, mat cao
dat k&t qua tét. Péng thoi d4p dung tién bo ky
thuit vé& khai thde mi nhu : ch&€ d9 cao, 46 cao
md miéng cao, k¥ thudt cao va kich thich ma
cao su... nhiim lam tang nang suit, sin lugng
vudn cay.

Ngoai ra, chuong trinh cdn gitp d& cdc ndng

Binh Thudn

Hinh 5: Co cdu giéng khu vyc tiéu dién tqi Péng Nai va Binh Thudn (12/1996)
- Figure 5: Distribution of clones in smallholding at Dong Nai and Binh Thuan 12/1996)

o PB 86
& Hén hop (Mixed)

apply the advanced techniques in fertilising,
nursing, weeding, pruning; controlling along grass
(Imperata cylindrica) and diseases of leaf, stem
effectively consequently, the immature period ¢can
be reduced from 1 - 2 years.

Model 11I: Partial support for the farmers in
providing materials, fertiliser and plant
protective chemicals. The farmers could apply
the advanced techniques in fertilising, nursing,
controlling the diseases of stem, branch and panel

Thang 10/1997
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hé théng qua céc 16p tdp hudn ky thuit trdng,
cham séc, khai théde cao su, dong thoi cung cép
tai lidu cho ba con ndng ddn d€ xem va thyuc
hién ding quy trinh k§ thuat.

b. Két qud dat duge cia chuong trinh trong
ndm 1996

Nam 1996, chuong trinh di duge tién hanh
trén dia ban 9 tinh tir Mién Pong Nam bd dén
Tay Nguyén va Duyén Hai mién Trung. Ba mé
hinh trinh dién dat két qua kha tét.

Két qud mé hinh 1

Hon 100.000 bau cay gidng véi cac dong vb
tinh tién bg da dugc chuyén giao cho cde néng
ha.

- Vung Dong Nam B9 ti 1 cay séng binh quin
dat 96,4%.

- Vung Tay Nguyén ti 12 cay sdng binh quin
dat 80,0%.

- Vung Duyén Hai Trung B¢ ti 1&¢ cay séng
binh quén dat 91,5%.

Két qud mé hinh 2

Viée sit dung héa chét diét ¢é tranh hiéu qua
cao.

Bénh nam héng bi han ché lay lan do xit ly
bdo vé vudn ciy tot.

Véi viée bén N, P, K ding lac va ding liéu
lugng, cao su sinh trudng t&t hon so véi khu vue
khéng thuge chuong trinh khuyén noéng.

Két qud mé hinh 3

Tuy trién khai trén vudn cao su khai théc
mu sdn ¢, gidng tap, thue sinh nhiéu, k¥ thuat
cao chua tot. Nhd 6 dp dung tién bé k§ thudt
gidm cudng 46 cao tir d/1, d/2 xudng d/3, 4p
dung chat kich thich ma (EthreD), su tiéu hao
vé cao giam tif trén 30 cm/nam xudngcdn 18 -
20 cm/nam cao ma van duy tri duge sdn lugng
va khd nang nidng sudt ti 20 - 30% so binh
thutmg (bdng 5).

e. Chuong trinh khuyén néng 1997

Chuong trinh d4 duge trién khai thuc hién
trén 12 tinh vai dién tich qui mé va dia diém
cu thé (bang 6).

. .. 3. Phuong hudng phat trién cao su tidu
dién tai Viét Nam '

Du kién phan b dién tich cao su tai Vit
Nam dén nam 2005 dugc biéu dién trén hinh 9.
K& hoach nay da dugc chinh phi théng qua vao
thdng 2 ndm 1996, trong d6 cao su tiéu dién s&
chiém 350.000 ha?. Ving méi danh cho cao su
tiéu dién chd yéu tdp trung tai Tay Nguyén va

~

effectively. The advanced techniques were also
applied in latex exploitation such as suitable
tapping system, height of tapping, tapping
technique and latex stimulation. In order to
increase the yield on the mature rubber area.

Furthermore, the program also helps the
farmers with the practical training courses, latex
exploitation, maintenance and technical
documents for reading and practicing.

b. Achieved result of extension program in
19968

The program was carried out in 9 provinces,
including Southeast Region, Central highlands
and central coastal area. Three models were
deployed and the good results were achieved.

Result of model I

More than 100,006 poly bag budded plant that
were from advanced clones were delivered.

- In Southeast region: average percentage of
living plants was 96.4%.

- In Central highlands: average percentage of
living plant was 80.0%.

- In Central Coastal area: average percentage
of living plant was 91.5%.

Result of model I1

The application of chemicals to kill along grass
obtained the high efficiency.

Pink disease hasn’t spread infection. due to
good plant protective treatment.

With the timely and sufficient N, P, K
application, rubber have grown better than those
in area without Extension Program.

Result from model 111

Although the model was deployed on the plots
with mixed clone, lot of seeding plants, imperfect
tapping method, yet due to advanced techniques
applied such as decrease tapping intensity,
reduced tapping frequency from d/1, d/2 to d/3. Bark
consumption was reduced from 30 em to 18 - 20 e/
vear. Consequently, the rubber yield has been
maintained and the output increased from 20 - 30%
in comparison with the normal (table 5).

c. Rubber Extension Program 1997:

The program has been deployed and
implemented in 12 provinces with area, scale and
locations as follows (table 6).

3. Direction for rubber smallholding
development in Vietnam

Figure 9 shows the proposal on rubber
development that was approved by the

K¢ nigm 100 nam cay Cao su dinhap vao Vidgt Nam
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Bing 1 : Tinh hinh khai thdc mi eiia cao su tidu dién Binh Duong
Table 1: Exploitation status of rubber smallholding in Binh Dyong

Tudi md cao Chiéu cao mé cao
% nong hd % néng ho Vanh cay cao (cm)
Phuong phap Age open for tapping Height of tapping Girth of tapped tree (cm)
tréng (% Holder) (% Holder}
. 4-5 6-7 "
Planting method | o | s z Z ;:f; 40-60|70-90{ 100- {Nam1|Nam 2 | Nam 3 | Nam 4
4-5 | 6-7 cm cm | 120 cm | 1* year | 2 year |3 Year| 4* year
year old |year old old
Hat (Seeding) 48,6 31,7 19,7 51,7 279 204 | 382 | 371 45,0 59,6
Stump 45,2 254 29,4 40,0 | 44,0 425 434
Biu (Budded plant) 19,0 - 81,0 40,6 - - 44,3

Bdng 2: Chuong trinh khuyén néng cao su nam 1996

Table 2: Rubber extension program 1996

M6 hinh 1 | M6 hinh 2 | M5 hinh 3

M6 hinh| Model I | Model 2 Model 3 Téng dién
Model Thuc Thuc Thuc tich (ha)

hién/Ké& hién/Ké& hién/Ké& Total area

. ho %
Tinh heach hoach hoach implemented Ho l;ers ;;{
Province Imnplemented |Implemented |Implemented (ha) P

86 % Ké
ndng | hoach

/plan /plan /plan
1. Quang Binh 10/10 20/10 30 26 150
2. Quang Tri 6/6 10/10 16 12 100
3.T. T Hug 15/15 10/10 25 16 100
4. Binh Thuin 28/30 30/30 0/30 58 25 64,4
5. Gia Lai 15/15 10/10 25 " 15 100
6. Kon Tum 15/15 10/10 25 25 100
7. Béng Nai 34.6/24 30/30 0/50 64,6 43 631
8. Ba Ria - V. Tau 12/20 20/30 0/50 32 16 32
9. Sang Bé 20/20 31.5/30 190/60 241 157 295
Téng chng 155,6/155 171,5/170 190/190 517,1 335 100,4

Bing 3: Két qua sinh trudng clia cay cao su (mé hinh I) (12/1996)
Table 3: Result of growth of rubber in model I (12/1996)

. 4 inh
T6ng 88 | 15 ng dign |13 1 hoan 3:3“5: mmiﬁ

. néng hy | 8 chinh (%) gacp S ting

Dia phuong tich (Ha) {mm) p

. Total Perfect : 14
Locality holders Total area ercentage Diameter 10 em Whorl

(ha) P “@ from bud-graft
(%)
(mm)

Xa An Vién - DPéng Nai 16 24 99 8,1 2,1

Héa Hiép - Ba Ria V. Tau 4 12 97 89 - 24

Tén Minh - Binh Thugn 7 14 93,1 7,7 2,6
27 50 TB 96,4 TB 8,2 TB 2,4

Ghi chi : Trong : PB 235 bing bau cit ngon.
Note : Data were measured on PB 235

Thang 101997 Ky niém 100 nam cay Cac su di nhap vao VigtNam
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Bing 4: Két qua sinh trudng ciy cao su (mé hinh II)
Table 4: Result of growth of rubber in model 11

] - Vanh ]
Dién | Nam hobn "“h( da: 1 Chenh
Dia phuong S6ho | tich | wéng | Gifng |chinh(w| =€ | lech (cm)
Location Holders (Ha) Planting Clone Perfet ﬁf p km Difference
Area (ha) Yyear percentage om the fem)
(%) ground
fcm)
Hoa Higp - BA Ria V. Tau 10 20 1993 - PB 235 98,8 18,2
1994
Chu Sé - Gia Lai 10 (CT) 10 1992 GT1 > 90 12,7 22
10 (ngoai 10 1992 GT 1 > 90 10,56
- CT)

Bing 5: Mt s6 két qua thyc hién & 07 xa thuéc huyén Bén Cat, huyén Tan Uyén,
huyén Pong Phii - tinh Séng Bé
Table 5: Some resulis in 07 holders of Ben Cat district, Tan Uyen district and Dong Phu
distriet - Song Be province

T | Chahd

Bién phap k¥ thuit ti€n by | Ké&t qua thu hoach Ghi chi
N° Holders duge dip dung TB Iin cao Note
Advanced technology applied Yields increased
1 |L& Van Sinh  |Ap dung thudt kich thich chay |Tang sin lugng X4 Hoa Lgi — Bén
ma ethrel, bén &0 phan v co |19L — 26L/410 cay Cat
Applied latex stimulant I8, — 26L /410 Hoa Loi — Ben Cat
Ethrel, sufficiently fertilizer  |tree/day)
technically tapped
2 |Van @ Ding | nt Tang 15 — 50L/300 cAy |X& Lai Uyén
15 — 50L/ 300 tree/day |Lai Uyen
3 |Trdn Thi Nhen nt Ting 15 — 30L/300 cdy |Xa Binh My
15 - 30L /300 tree/day |Binh My
4 |Ngd Thi Héng nt Tidng 30 — 40L/420 cay |Xa Binh My
30 — 40L /420 tree/daey |Binh My
5 |Nguyin NhuY nt Tang 30 — 50L/500 cdy [Chdnh P.Hoa
30 - 50L/500 tree/day |Chanh, P. Hoa
6 |Lé& Vin Hing |Chadm séc ding k¥ thuit, bén  [Tang 30 — 50L/400 cay [T. Binh, T. Uyén
phan da lidu lugng theo quy |30 — 50L/400 tree/day |T. Binh, T. Uyen
dinh
7 iChung K. Hén Gidm chi phi d4u tu, Lai Uyén — BC
dam bdo sdn lugng khai
thac : .
8 |Bui Vin Thing Lai Uyén - BC
9 |Hé Van Nién Lai Uyagn — BC
10 |Ng. Van Tuan T. Binh — BC
11 |Trdn Vin K&t Téan Uyén — BC

Ky niém 100 n3m cay Cao su di nhap vao Viét Nam
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Hinh 6: Mang ludi khuyén néng Viét Nam ndm 1997
Figure 6: Network of rubber extension in Vietnam in 1997
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Hinh 8: Dy kién phdn b6 dién tich cao su tgi Viét Nam dén ndm 2005
Figure 8: Proposal of rubber distribution in Vietnam (by year 2005)

Duyén Hai Trung Bé. 0 ving Pong Nam Bg,
dién tich cao su tiéu dién hién nay da gin dat
k& hoach dé-ra.

IV. KET LUAN

- Cao su tiéu didn chi chi#ém mdt phdn nhd
trong téng s dién tich cao su tai Viét Nam va
tap trung chi yéu & ving Pong Nam B{. S8 néng
hé s& hiu ti¥ 4 ha tréd xudng la phd bién. Ky
thuat canh tac van chua dat chat lugng cao, tuy
nhién mdt 6 k§ thuat tién bd did dan dan duge
dp dung trong khu wie nay.

- Chuong trinh Khuyén néng cao su trong
nam 1996 - 1997 da gop phén tich cuc thic ddy
viéc phat trién cao su tidu dién cd vé sb lugng
ldn chat lugng.

- Hé thong k¥ thuat va td chiic cla chuong
trinh khuyén néng cao su 1996 - 1997 danh dau
giai doan méi trong qud trinh phat trién cao su
t nhén § Viét Nam.

government in February 19962 in which rubber
smallholding will occupy 350,000 ha. New rubber
smallholding area would be chiefly in Central
Highlands and Central Coastal area. In Southeast
region, the current rubber area of smallholders
is nearly approaching the given plan.

IV. CONCLUSIONS

- Rubber smallholding only occupied a small
proportion to total rubber area in Vietnam and
concentrated mainly in Southeast region. The
number of smallholders owned less than four ha
was popular. The cultivation techniques had not
been in high quality. However, some advance
techniques has been progressively applied in this
sector.

- The Rubber Extension Program in 1996 and
1997 has taken an active part in speeding up the
rubber smallholding development in both
quantity and quality.

- The technical system and management of
the rubber Extension program from 1996 - 1997
marked a new stage in the background of private
rubber development in Vietnam.

Thang 101997
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‘LI CAM ON

Chiing t6i xin chdn thanh cdm on BS Néng
Nghiép va Phdt trién Néng thon, B Ké hoach
ve Pdu tu, Cuc Khuyén Néng - Khuyén Lam;
Vién trugng Vién Nghién ciu cao su Viét Nam
dd tao didu kién thudn lgi vé moi mdt dé ching
toi thuc hién chuong trinh khuyén néng 1996 -
1997. Cdm on cdc 8¢ Nong Nghiép va Phdt trién
Nong thon cde Tinh, cde Trung tdm Khuyén
néng, cde huyén, xa da tgo didu kién thudn lgi
cho chiing téi trién khai chuong trinh khuyén
néng 1996 - 1997 trén dia phuong minh. Cdam
on cdc b mén, don vi trong Vién Nghién Ciu
Cao su da dng ho, giip dd v cang tham gia
thie hign chuong trinh khuyén nong cao su 1996
- 1997 dat két qud tét.
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Phy bdng 1: Hién trang dién tich cao su & Viét Nam
Appendix I1: Actual rubber area in Vietnam in 1996

Khu vyc TCTCSVN Cdlfmhh‘;“yé“ Tiéu dién | 100€
Sector GERUCO ta phuong Smallkolding cong
Local government Total
Bong Nam B$ (Southeast Region) | 160.569 11.481 40.232 212.282
1. Song Bé 97.940 2.000 28.357 128.297
(Binh Duong & Binh Phuéc
2. Pdéng Nai 37.072 1.927 320 39.318
3. Tay Ninh 11.985 2.800 6.527 21.312
4. Ba Ria 13.572 2.700 5.028 21.300
5. TP. H5 Chi Minh 0 2.054 0 2.054
Tay Nguyén (Highlands) 23.621 25.550 4.578 53.749
1. bdk Lic 4.469 14.400 905 19.774
2. Gia Lai 16.427 9.550 1.908 27.885
3. Kontum 2.725 1.600 17.565
Duyén hii Trung B$ 0 1.956 2.366 4.322
{Central Coastal Region)
1. Quang Nam — Ba Ning 0 0 0 0
2. Quang Ngai ] 0 822 822
3. Binh Binh 0 0 0 0
4, Phu Yén 0 0 0 0
5. Khanh Hoa 0 0 0 0
6. Binh Thuin 0 1.956 1.544 3.500
Bic Trung B (Central) 2.730 13.524 1.629 177.883
1. Thanh Héa 0 2221 0 2.221
2. Nghé An 0 4,023 0 4.023
3. Ha Tinh 0 75 0 75
4. Quing Binh 0 4.430 0 4.430
5. Qudng Tri 2.730 2.775 ¢ 5.506
6. Thita Thign — Hu& 0 G 1.629 1.629
Téng sd 186.920 52.511 48.805 288.236

Nguédn : Téng Céng ty Cao su Vigt Nam, 1996

Ky niém 100 n&m cay Cao su di nhap véo Vigt Nam
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Phu bdng 2: Dién tich cao su tw nhin & mét s& nudc Bon. vi tinh : ha
Appendix 2; Unit : ha
. Dién tich/tu
Cf;";fy nhan 1990(d) | % | 1994() | % | 1995 (b | %
Privated Area
Indonesia |Téng dién tich 3.155.300 3.488.0600 3.517.000
Total area
Tu nhén 2.620.400 83 2.879.000 73 2.919.700 83
Private
Malaysia |Téng dién tich 1.836.700 1.860.000 1.836.000
Total area ’ .
Tu nhan 1.487.900 81 1.395.000 75 1.487.000 81
Private
Thai Lan |Tdng dién tich 1.844.000 1.960.600 1.949.000
Total area
Tu nhén 1.752.000 95 1.862.000 a5 1.867.000 95.7
Private
Nguén : (a) : Doan Téng Cty Cao su tham quan cdc nuée {11/95); (b) : Bdo cdo khoa hoc Indonesia (5/96)
tai TP HCM; (c) : Bdo cdo tong ket chueng trinh khuyén néng 1996/C8D: (d) : IRSG 4/1996,: Vol. 50 N°. 7
Phu bdng 3: San Iugng cao su & mét s6 nude san xuit cao su
Appendix 3:
Nude Phin ra 1990 Dy kién 2000
Indonesia Nha nuéc 368.000 tin 420.000
Ty nhan 889.000 tan 1.213.000
Malaysia Nha nuéc 398.000 tan 241.000
Td nhin 1.003.000 tan 787.000
Th4i Lan Nha nuée 362.000 tin
Tu nhén 913.000 tin
{ANRPC News 12/94)
Phy bdng 4: Tinh hinh phat trién cao su tu nhéan tai Viét Nam
Appendix 4:
Nim 1959 1960 1971 1975 1995 1996
Dién tich 598 ha 8.648 ha 4,100 5.200 (*) 30.000 (*)- | 48.000
~Théng k& Tong Nha dién dia Sai Gon - 1971
* Uédc lugng theo bdo cédo
* Tdng cbng ty cao su Vidt Nam
Phy bdng 5: Hién trang dién tich cao su tu nhin tai Binh Duong
Appendix 5:
Chia ra (ha)
STT Danh muc Dién tich Bén Cat | Tén Uyén Thii Diu Thusn An
(ha) Mot
1 [Dién tich theo théng ké 21.362 15.096 5.736 363 167
2 iDién tich thuec diéu tra 29.802 16.459 13.014 162 167
3 |Chéanh léch théng ké v6i + 39,5 + 9,02 + 126,8 -44 .62 0
thue t& (%) (139,5) (109,2) (226,8) (55,38)

Thang 10/1997 Ky niém 100 nam cay Cao su dinhap vac VietNam
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Phy bdng 6: Qui md dién tich cao su tu nhén tai Binh Duong

Appendix 6:
Qui mob (ha) 86 ho didu tra | Dién tich (ha) . Tyie %
So hd Dign tich
Téng s8 6183 14.051,19
>0->2 2192 292887 3545 20,83
>2-23 1163 2.663,96 18,80 18,95
>34 2239 5.524,36 36,12 3931
>4 589 2.934,00 9,52 20,90

Phu bdng 7: Mot s6 két qua thuc hién & 7 xi tai huyén Bén Cat, huyén Tan Uyén,
huyén Déng Phu - tinh Séng Bé
Appendix 7: Some results in 7 holders of Ben Cat district, Tan Uyen district
and Dong Phu district - Song Be province

TT| Chiho |Bidn phap ky thudt tién bd| K&t qua thu hoach Ghi chu
Ne. Holders dugc ap dung TB ldn cao Note
Advanced technology applied Yiels increased _[
1 |Lé Van Sinh  |Ap dung thudc kich thich chdy|Tang sin lugng X4 Hboa Lgi — Bén
mt ethrel, bén dd phan vd co |19L — 2617410 cay Cdt
Applied latex stimulant 18L — 26L/410 Hoa Loi - Ben Cat
Ethrel, sufficiently fertilizer |tree/day '
technically tapped
2 |Vin Q. Diing nt Tang 15 — 50L/300 cay (Xa Lai Uyen
15 — 50L /300 tree!/day |Lai Uyen
3 ITran Thi Nhen nt Tang 15 — 30L/300 cay |Xa Binh My
15 - 30L/ 300 tree/day |Binh My
4 |Ngt Thi Hng nt Tang 30 — 401/420 cay |Xa Binh My
30 - 40L /420 tree/day [Binh My
5 |Nguyén Nhu'Y nt Tang 30 — 50L/500 cay |Chdnh P Hba
30 — 50L 7500 tree/day |Chanh, P. Hoa
6 L& Vin Hang |Chédm s6c ding k¥ thuat, bén |Tang 30 — 50L/400 cay |T. Binh, T. Uyén
phan di liéu lugng theo quy |30 — 50L/400 tree/day |T. Binh, T. Uyen
dinh
7 |Chung K. Hén Giam chi phi ddu tu Lai Uyén — BC
ddm bdo sin lugng khai :
théc
§ |Bii Vian Thing Lai Uyén — BC
9 |HA Vin Nién Lai Uyan — BC
10 [Ng. Van Tuan T. Binh - BC
11 |Trdn Vian Két Tan Uyén — BC
Phy bdng 8: Phan bé cao su theo viing
Appendix 8:
. « +. . . | Tdng dién tich Phin bé trén cdc ving B
Thanh phan kinh t& 44 '5010 (ha) | B, Nam Bo | Tay Nguyén | Mién Trun
1. Quéc Doanh 300.000 185.000 100.000 15.000
2. Tu nhén, tidu dién 350.000 73.000 215.000 62.000
3. Lién Doanh 50.000 15.000 35.000
Cong 700.000 273.000 350.000 77.000 !

Nguédn : Téng Céng ty cao su Viét Nam

Ky niém 100 nam c&y Cao su dinhap vao Viet Nam
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V. TAILIEU THAM KHAO

1. Bdo cdo Nghién citu Phat trién Cao su Tiéu
dién cia Poan cdn bé Téng Céng ty Cao su Viét
Nam tham cde nude Péng Nam A 11/1997.

2. Pé dn téng quan cao su Vigt Nam 1996 -
2005 : Quy&t dinh s8 86/Ttg ngay 5/2/1996 Thu
tuéng Chinh phui.

3. Phuong hudng, nhiém vu k€ hoach va bién
phdp phat trién cao su & cde tinh Duyén Hdi Mién
Trung v Khu 4 ci. Bd Néng nghiép - Phét trién
ndng thon 4/3/1997. _

4. Té chite dich vu phdt trién cao su ving Duyén
héi Mién Trung va Khu 4 ca . Téng Cong ty Cao
su Viét Nam (2157 BC-KT).

5. Bdo cdo két qud thuc hién chuong trinh
khuyén néng cao su néng hé ném 1996 tei Hoi
nghi dinh hudng phdt trién cao su cde tinh Duyén
hdi Mién Trung Khu 4 i : Vién Nghién ciu Cao
su Viét Nam.

6. Dy dn chuong trinh khuyén néng cao su
1996, 1997. Vién Nghién ciu Cao su Viét Nam.

7. Bdo cdo tong két chuong trinh khuyén néng
cao su 1996 CSD.

8. Quyét dinh giao nhigm vy thuc hién chiuong
trinh KN Cao su cho cdc don vi ndm 1996; 1997,
Vién NCCS Viét Nam.

9. Reports of technical aid programme mis-

sion on rubber extension and development in
Viét Nam. By IBRAHIM BIN SAID 5/96.
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Note : -

+ PMU : (Project Management Unit) since 1973 in Indonesia

+ NES : {(Nucleus Estate and Smallhoder Projects) since 1973 in Indonesia.

+ FELCRA : (Federal Land Consolidation And Rehabilitation Authority) since 1996 in Malaysia.
+ RISDA : (The Rubber Industry Smallhoders Development Authority) since 1973 in Malaysia.
+ FELDA : (The Federal Land Development Authrity) since 1956 in Malaysia

+ ORRAF : (Office of the Rubber Replanting Aid Fund) since 1960 in Thailand.
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HIEN TRANG SO CHE CAO SU THIEN NHIEN VIET NAM
THE PRESENT SITUATION OF NATURAL RUBBER PROCESSING IN VIETNAM

Pham Héng Phuong va Nguyén Hiai Hung
Vién Nghién ciu Cao su Viét Nam (Rubber Research Institute of Vietnam)

1. TOM TAT
Bdo cdo nay trinh bay hign trang so ché cao su
thién nhién cda cdc nha mdy truce thuéc Téng cong
ty cao su Vigt Nam bao gém céng nghé so ché.
sdn luong, ti 1é tung hang loai, dgc diém chat luong
cao su 80 ché va he théng qudn ly chdt luong.
Viét Nam sdn xudt chil yéu I cao su dinh chudn
ky thudt (TSR), 128.000 tén/nam, chiem 95% tong
san lugng, cé tén thuong mai la SVR, duoc phén
hang, ddnh gic chét lugng va cdp ching chi kidm
phdm theo titu chudn quic gia TCVN 3769 - 95.
Do vuon cdy tai Viet Nam duge trong ve quédn
Ly tdp trung trong cdc néng truong quéc doanh cé
qui mé t 5.000 - 40.000 ha/céng ty. Hon 90%
cao su SVR dugc thu thép va sdn xudt hét ngay
trong ngay tir nguyén lidu mu nuoe (SVRL, SVR3L,
SVRCV50, SVRCV60) véi khodng cdch tir vuon
cdy dén nhg mdy t6i da khong qud 40 km. Cdc
nha mdy ché bién cé qui mé lon tie 5.000 dén 15.000
tdn/ndm, cé thiét bi hién dai, hé théng qudn ly ky
thudt va chdt lugng duoc titu chudn héa. Do dé
chdt luong cao su so ché Vigt Nam 6n dink va
dugc xudt khdu kém theo gidy ching chi kiém
phdm do cdc phong kiém phdm cia cde cong ty
cao su dd duge Vien nghién ciu cao su dy quyén.
Dé da dang héa cde chiing logi, ddp iing yéu
cdu ngay cang cao ciia thi truong, Téng céng ty
co chd truong md réng sdn xudt cdac logi cao su
nhu SVRCV 50, SVRCVE0, cao su ly tam. Ngoadi
ra do dién tich cao su tiéu dién sé dugc mé
rong trong tuong lai, do dé sdn lugng SVR 10
va SVR 20 ¢6 thé tang lén. Chinh phii Viet Nam
cd chi truong khuyén khich s dung cao su
thién nhién dé ché bién cdc sdn phdm céng nghé
trong nudc lam tdng gid tri sdn phdm cao su va
gidm xudt khdu cao su thé.

II. GIGI THIEU

Viét Nam la thanh vién cda hiép hai cde nude
san xuat cao su (ANRPC) va 14 thanh vién clia
hiép hdi cdc nude phat trién cao su (IRRDB). San
lugng nam 1996 1a 134.000 tan, du kién sén lugng
tang trong nhing nidm tdi 1a 10% - 15%.

Vigt Nam xuat khdu d&n 90% san lugng cao su
thién nhign do 46 chinh sdch cia nganh cao su la

L ABSTRACT

The paper is to review the status of rubber
processing of factories belonging to General
Rubber Corporation of Vietnam (GRC)
concerning technologies, production, proportion
of rubber grades, quality and quality
management system,

Vietnam produced mainly Technically
Specified Rubber (TSR), 128,000 tonnes per
annum or 95% of the total rubber production.
The TSR was branded Standard Vietnamese
Rubber (VSR), grades of which was qualified and
certified in accordance with the national
standard TCVN 3769-95 approved by the
government.

Majority of rubber plantations in Vietnam
were state estates having areas of 5,000 to 40,000
hectare. More than 90% of SVR (SVRL, SVR
3L, SVR CV50, SVR CV60) were produced from
latex which was collected within the day of
tapping and processed by factories loecated
within the distance of not more than 40 km from
rubber fields. Almost rubber processing factories
had capacities ranging from 5,000 fo 15,000
tonnes per annum, modern equipment and
standardised gquality management systems;
therefore SVR produced from these factories had
stable quality. SVR were certified by quality
control laboratories of factories which were
authorised by the Rubber Research Institute of
Vietnam (RRIV). o

General Rubber Corporation also had policy
to enhance the production of various types of
rubber such as SVR CV50, SVR CV60 and latex
concentrate to diversify rubber types And to fit
the increasing market demands. On other hand,
production of SVR 10 and SVR 20 would be
rapidly increased with the coming development
of the smallholding sector. The government also
had the policy to encourage the utilisation of
natural rubber in manufacturing of value-added
products instead of exporting raw materials.

IL INTRODUCTION
Vietnam is a member of the Association of
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dau tu phat trién cong nghé so ché, hoan thién
hé théng kiém tra chat lugng dé bac dam tinh
canh tranh cla cao su Vigt Nam trén thi trutmg
quée t&.

Nganh cao su phan 16n thuje quéc doanh véi
cc vudn cao su trong tip trung theo kidu dai
dién vdi dién tich va qui mé l6n. Mbi cdng ty
quén ly 1 5.000 dén 40.000 ha. Do d6 nganh so
ché cao su tai Viét Nam cé cdc dac diém nhu sau:

- MU khai thdc duge chi y&u 13 md nude thu
gom tdp trung va dua vé nhi mdy ngay trong
ngay.

- Céc nha may so ché cé qui md tir 6.000 tan/
nam dén 12.000 tdn/nidm cé khi 1én dén 15.000
‘tdn/nam va duge xay dung gan vudn cay véi khoang
cdch t6i da khing qud 40 km.

- bén 90% lugng cac su Viét Nam la cao su
dinh chudn k¥ thuat, duge phén loai va cdp gidy
chimg nhén chat lugng theo tiéu chudn quéc gia.

1. Dic diém vé chiing loai va chit lugng
cao su Viét Nam

Bang 1 trinh bay co cdu ching loai cao su Viét
Nam va ty 12 hang cta cao su dinh chuén ki thuat
Viét Nam. Qua bang 1 ta thiy t¥ 18 cao su dinh
chugn ky thuit Viét Nam chiém dén 95,4% téng
san lugng cao su. Cdc loai cao su khie chidm ty
1& thap. Déc biét 14 cao su t& x6ng khéi (RSS) va
cao su to dénh déng § nong 46 nguyén thay (ICR)
chi chiém 1,4% tdng san lugng do gia thanh so
ch& cao. Cao su crép chi yéu 13 crép 2, 3 va 4
chidém 0,2% téng san lugng. Ml 6 dac duge san
xudt v4i s6 luong nhé chiém khodng 3% téng
san lugng do cdng nghiép 1am sidn phdm nhing
clia Viét Nam khong phat trién va viéc xudt khau
mi ly tdm gap khé khin vé luu trit, bao bi van
chuyén. Tuy nhién, viéc sdn xuat mad ¢6 dic bing
phuong phap ly tam van dang phat trién tai cdc
nha may trie thude Tdng cdng ty cao su. Mu co
dac duge sdn xudt va xuit khiu theo tidu chuin
ndi bd va thdéa thuin véi khdch hang (bdng 2).

Cao su dinh chudn k¥ thuit Viét Nam (TSR)
duge sdn xudt bdi cac edng ty cao su quic doanh true
thufie Téng cong ty cac su Viét Nam, Céc cao su
dang khoi duge san xudt & nhimg noi khac khong
phai 13 cao su dinh chufn ki thuat (TSR). TSR dugc
xust khau kem theo gidly chiing chi kiém pham theo
tidu chuén Viét Nam 3769 - 95 (bdng 3).

SVR 3L chiém 81% téng san lugng TSR (hinh
1). SVR 10 va SVR 20 san xudt véi 86 lugng nhd
khodng 8% tdng san lugng. Day 1a mot dac diém
rat khac biét so véi nhiéu nudc trdng cao su thién

Natural Rubber Producing Countries (ANRPC)
and a member of the International Rubber -
Research and Development Board (IRRDB). In
1996, Vietnam has produced. 134,000 tonnes of
natural rubber. It is estimated that rubber
production in Vietnam will increase by 10% -
15% yearly in the coming years.

Ninety percent (%0%) of Vietnam natural rubber
production is exported. A general policy of
Government is to invest and to develop the natural
rubber processing industry, implement quality
control system to allow natural rubber from Vietnam
to compete on the international market.

General Rubber Corporation of Vietnam
(GRC) is a state run enterprise. The rubber
plantations of GRC are estates. Each company
manages 5,000 to 40,000 ha. Natural rubber in
Vietnam has following special characteristics :

- Fresh latex is collected and transported to
the factory in the same day.

- Processing factories have capacity 6,000 to
12,000 tonnes per year up to 15,000 tonnes per year.

- The factories are built near rubber
plantations at a maximum distance of 40 km.

- Ninety percent of natural rubber produced
in Vietnam is TSR, that is controlled and
certified according to national standard.

1. Type and quality characteristics of
natural rubber in Vietnam

Table 1 shows types of natural rubber
produced and the distribution of each SVR grade
in Vietnam!. The SVR grades are 95.4% of the
total production. Other types of rubber are low
such as Ribbed Smoked Sheet (R5S) and Initial
Concentration Rubber (ICR) is 1.4% of total
production. Production of RSS/ICR is low because
costs of processing are high. The main types of
crepe produced are crepe 2,3 and 4 and represent
0.2% of total production. Latex concentrate is
produced in small quantity (3% of total
production), because in Vietnam there is no
development of latex goods by dipping and
exportation of latex concentrate meets difficulties
in packaging and transporting. However,
production of latex concentrate by centrifugation
is developing in the State Rubber Companies’
(SRC’s). Latex concentrate produced and
exported is conformed to the internal standard
limit and requirement of customers (see table 2)2,

Certified TSR is only issued by the state rubber

_ companies of GRC. Other crumb rubber grades
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nhién trén thé gidi bdi vi hdu hét cdc cong ty qudc
doanh truc thudée Téng cong ty cao su déu la dai
dién véi dién tich t&i thiéu Ia 5.000 ha (bang 4).
Mu tuoi duge duz vé nha mdy va ché bién hét
ngay trong ngay. Nguyén lieu mu phu duge thu
thap vdi s6 lugng rat nhd.

Hinh 2 cho thdy cao su hang SVR 3L cb chit
lugng cao, mau shc sang, ham lugng tap chét thap va
cac chi tieu khac dat chat luong on dinh theo tigu
chuin TCVN 3789 .95. Ham lugng tap chét trung
binh cta hang nay nhd hon 0,03%. Chi s6 duy tri do
déo ban diu Po & trong khoéng 38 - 43 (hinh 8). Chi
s0 trung binh ctia dd déo sau khi lao hoa (PRI) cla t4t
ci cac cing ty cao su déu tudn theo tidu chuan Vigt
Nam TCVIN 3769 - 95 va &n dinh trong khoang 85 -
95 (hinh 4). Chi 50 maw Lovibond ciing tuan theo
TCVN 3769 - 95 (hinh 5).

SVR 10 va SVR 20 vé chat lugng cing dap
tmg theo tidu chudn Viét Nam nhung chdt lugng
khong 6n dinh. Viéc san xudt SVRCV 50 va
SVRCV 60 tiry theo véu clu cla khdch hang.

2. Cong nghé san xuit cao su dinh chuin
k¥ thuat

T4t ed cde cong ty quic doanh trie thude Tdng
cbng ty cao su déu trong va quan 1y theo kidu dai
dién vdi khodng cdch tdi da tit vudn ciy dén nha
mdy 1a 40 km. Hé thdng dudng x4 rdt tét, mu
nudc duge tap trung va dua vé nha may rat thuan
tién. Bang 5 cho thdy cong suat thiét ké& cla cae
nha may so ché tir 6.000 d&n 15.000 tdn TSR/
nam. Mgt s6 nha may san xuit mi o6 dac véi
cong sudt tir 1.000 dén 3.000 tan/ndm. Chi cdn cd
hai nha mdy san xudt mu té.

Bang 6 va 7 md ta qui trinh céng nghé so ché
cao su TSR tir m nude va mi phu ciia cdc nha
mdy truc thudc Téng céng ty cao su hién nay.

3. Hé théng quan 1y chat lugng

a. Hé théng hoat dong cia cdc phong kiém
phdm cia cdc eéng ty cao su true thude Téng
eéng ty cao su Viet Nam

Phong kiém nghiém chudn cia Vién nghién
clu cao su Viét Nam duge thanh 14p nam 1979,
hién dang lam nhiém vu kiém tra cip gidy ching
nhén chit lugng cho cao su xudt khiu theo tigu
chuan TCVN 3769 - 95. Hién nay mdi cong ty
cao su déu c¢6 mot phang ki€m nghiém d€ kiém
tra chit lugng san phdm. Phong kiém nghiém
chudn cla Vién nghién citu cao su Viét nam da
Uy quyén cho cdc phong kiém nghiém cla cdc
cdng ty cao su dude quyén cdp gidy ching chi
kiém phdm theo tiéu chudn TCVN 3769 - 95.

that are produced by other factories are not
certified as TSR. TSR is exported with test
certificate3 conformed to the Standard
Vietnamese Rubber TCVN 3769-95 (see tubie 3:4.

SVR3L represents 81% of the total production
of TSR grades (see figure 1). SVR10 and SVR20
are produced in small quantity and represents
8% of the total production!, The ahove figures
are different from other natural rubber producing
countries because most of the state rubber
companies of GRC are estates with minimum
rubber area of 5,000 ha (see table 4)1. Fresh iatex
material is transported and processed at the
factory in the same day. Field grade materal 1s
produced only in small quantity.

Figure 2 show that SVR3L with high quality,

light colour, low dirt content and other

characteristics has a good quality according to
TCVN 3769-955. Average of dirt content is
generally lower than 0.03%. Average Initial
Plasticity (Po) is in the range of 38-43 isee figure
3)5. Average of Plasticity retention index (PRI)
in the state rubber companies is conformed to
TCVN with high stability and in the range of
85-95 (see figure 4)3. The colour Lovibond-scale
is conformed to TCVN 3769-95 (see figure 5)°.

SVR10 and SVR20 grades are conformed to
TCVN 3769-95 but their qualities are not stable.
Production of SVRCV5(0 and SVRCV6E0 depend
on consumers’ requirement?,

2. Processing of technical specified
rubber in Vietnam

The state rubber companies of GRC are estates
that maximum distance from the plantation to
the factory is about 40 km. The road system is
good, so that fresh latex collected and transported
to the factory conveniently. Table 5 shows that
all state rubber companies of GRC have processing
capacity from 6,000 to 15,000 tonnes of TSR per
year®. Some of factories produce latex
concentrate with a capacity from 1,000 to 3,000
tonnes per yearS, Only two factories produced
sheet rubber.

Table 6 and 7 show processing procedures
for field latex and cuplump respectively that
were implemented at all GRC rubber processing
factories’.

3. Qualily management system

o. Active system of laboratories in the state
ribber companies of GRC

A Standard Laboratory of the Rubber
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Phong kiém nghiém chufn cla Vién nghién ettu
cao su hang nam cé tham gia cic dgt kiém tra
chéo 3 lan/nam véi cdc phong kiém nghiém qudc
té d€ duy tri d6 chinh xic clia minh va duge
eéng nhan 14 mét trong nhiing phong kiém
nghiém chuén dat yéu cau vé d6 chinh xdc (bang
8). P& duy tri do chinh xdc ctia cdc phong kiém
nghiém cla tdt cd cdc nha mady trong toan
nganh, méi nam, phong kiém nghiém chuan cia
Vién nghién ciiu cao su td chic cdc dot kiém tra
chéo giita c4c phong kiém nghiém cda cde cong
ty cao su 4 lan/nam. Két qua gan day nhat cho
thay tat cd cdc phong ki€m nghiém déu dat yéu
cdu vé do chinh xdc (bang 9).

b. Hé théng kiém tra chdt luong

Mai cong ty cao su déu c6 mot hé théng KCS
theo dai va kiém tra chit lugng riéng tif vudn cay
téi nha may cho dén khi ra san pham cudi cling
(hinh 6). Mdi thdng, cdc phong kiém nghiém déu
ghi nhén va thong ké cdc két qua kiém nghiém
clia timg 16 hang va gdi vé phong kifm nghiém
chudn cia Vién nghién cfu cao su Viét Nam.

4, Trién vong clia cao su sd ché Viét Nam

Do nhitng tién by khoa hoc ki thuat va dau tu
tap trung c6 dinh huéng vao cong nghé so ché va
kiém tra chat lugng, cao su so ché& Viét Nam trong
giai doan hién nayv hau hét 14 cao su dinh chudn
ky thuat ¢ chat lugng cao.

DPén nam 2010, chinh phi Viét Nam dy kién
sé tang khoang 400.000 ha cao su tidu dién, do dé
cao su s¢ ché Viét Nam s& ¢6 nhimng thay ddi
trong tuong lai. Cao su Viét Nam s& tiang sén
lugng méi nam 10 - 15%, du kién s& tang cdc sdn
pham khde nhu cao su ¢d dic, SVRCV 50, SVRCV
60. Cao su tiéu dién s& thu thap mu phu vdi s6
lugng nhiéu hon dé sén xuit ra cdc hang SVR 10
va SVR 20. Chinh phd Viét nam dang khuyén
khich cdc nha san xuit trong nudc tiéu thu nguyén
liéu cao su so ch& dé san xuit ra cdc mat hang
tiéu thu trong nude hodc xuit khau.

LOTICAM ON

Chiing t6i chan thanh cém on Ong Mai Vin
Son, Vién truéng Vién Nghién ciu Cao su Viét
Nam da cho phép trinh bay bdo cdo nay. Ching
toi bay to long biét on sdu sdc dén Phong Ké
hoach cia Téng Cong ty Cao su; Ong Nguyén
Thanh Nguyen, Gidm déc Trung tém Qudn ly
chdt lugng va 6ng Pham Quang Trung, nhén
vién cia Trung tdm da cung cdp cdc s6 liéu lién
quan dén bdo cdo nday.

Research Institute of Vietnam was established
in 1979 and was accredited to deliver the
shipment certificates and quality certificate for
exporting rubber according to TCVN 3769-954%.
At present, every company has its own good
laboratory to control quality. The Standard
Laboratory of RRIV authorises laboratories of
the SRC to issue permits for quality certification
and shipment according to TCVN 3769-95.
The Standard Laboratory of RRIV has
program for Round Robin cross-check with other
international laboratories 3 times a year to control
the accuracy of the tests and equipment. Standard
Laboratory of RRIV is accredited (see table 8§)5.
The Standard Laboratory of RRIV has a program
for Round Robin cross-check with all the SRC’s
laboratories 4 times a year to control aceuracy of
SRC’ laboratories. The SRC’s labaratories are all
accredited by Standard Laboratory (see Table 9)%.
b. Quality control system
Every rubber company has a quality control
system to monitor and control the quality from
the plantation to the factory, from the raw
material to the production line (see figure 61V
Every month, the laboratory records statistical
results of controlled lots and these results were
sent to the Standard Laboratories of RRIV1!,
4. Prospect of processing rubber in
Vietnam
It is due to the adequate investment into
rubber processing and quality control, that TSR
produced in Vietnam will obtain good quality.
Until the year 2,010, the Government of Vietnam
plans to extend more 400,000 ha of rubber mostly
smallholding area. Therefore, rubber processing
situation in Vietnam will change in the future.
Natural rubber production in Vietnam will
increase by 10-15% every year and will produce
more latex concentrate, SVRCV50, SVRCVaG0,
Smallholders will collect cup-lumps and
produce more SVR10,-SVR20. Furthermore, the
Government of Vietnam will also encourage
local manufacturers to use SVR3IL to produce
more rubber goods.
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Bdng 1: Phin b8 hang cao su thién nhién nim 1996
Table 1: Distribution of types natural rubber in 1996

Hang (T'ype) San lugng (tAn} Production {tones) % l
SVR 128287 95,4 i
M 1y tam {(Latex concentrate) 4018 3 i
ICR/RSS 1861 1.4
Crepe 265 0,2
Téng cong (Total) 134431
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Hinh I : Phin bé
SVR nam 1996
Fig. 1 Distribution
of grades SVR in
1996

3L

81
Bdng 2 : Yéu céiu k¥ thuit ctia mi ly tam (tiéu chuin ndi bé)
Table 2: Technical requirement of latex concentrate (internal standard)

[ T
! Gidi han (Limits) . Phuong |
) Pac tinh k§ thuat i i *‘ | phap thit |
; e IT {T
(Characteristic) Type HA| Type LA |Type Xa| 7%° HAType LA, G hod of
test)

|

Ham lugng chét ran'" Total 61.5 615 | 615 66,0 |
solids rontent’ " :

%e, (m/m), min .
Ham iugng cao su kha' 60.0 605 | 605
Dry rubber'” % (tn/m), min 1 i : !
Ham luong chat khd khong cao 2.0 2,0 20 ¢ 20 | 20 : i
su'? {Non-rubber solids® f |
%. (m/m), max) !
Ham Jugng amoniac 0.6 min | 0.29 max | 0,3 min }O.

Alkalinity (as NHy), on Latex

| } creamed : creamed ’
| 660 | 180 124
| |

640 | 640 . IS0 126

i
L

& min {0‘35 max 150 125

o

concentrate, (% (m/m}) } !
B% on dinh ca hoc MST'™ giay, 650 650 650 i 650 650 | 18035 |
min. (Mechanieal stability(3) | : |
seconds, minj : |
Ham lugng cao su déng két, 0,056 0,05 0.05 I 0.05 0.05 S10 706

’

Coagulum content, ! i !
%, (m/m), max i
Ham luong déng. mg/kg. max 8 8 8 8 8 180 8053
| Copper cantent, mgikg of total : I ! :

i solids, max ;

I Ham légng Mangan, mg/kg. 8 8 | 8 8 i 8 IS0 7780

max | ;

Manganese content, mg/kg of !

| total solids, max {

Ham lugng chat lang, 0,10 0,10 0.10 I 0.10 | 0.10 : I30 2005
|

Sludge content,
% (m/m}), max

Chi 50 actd béo bay hot Theo théa thudn nhung khéng vuot qua 0,20 ¢ 1SO 506
Volatile fatty acid number As agreed by the interested paarties but nott to ‘

(VFA) exceed 0,20 ;

Chi s¢ KOH '* Theo thoa thuian nhung khong vuot qua 0.10 l 180 127
KOH number'*' As agreed by the interested paarties buf not toi

exceed 0,20 ' , ‘

Mau nhin bing m4t thudng Khéng ¢6 mau xanh hay xam i -
Colour on visual inspection No pronounced blue or gray Il

Mui sau khi trung hoa vdi acid |Khéng ¢6 mui. }
boric (Odour after No pronounced odur of putrefaction
neutralization with boric acid)

|
i
j

Ky niém 100 nam cay Cao su di nhap vao Viét Nam Thang 1041997
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Bdng 3 : Yéu cdu k¥ thuit cda cao su dinh chuin ki thuat Viét Nam
(Tiéu chuin quée gia s6 3769 - 95 TCVN)

Table 3: Technical requirements of Standard Vietnamese Rubber
(National standard N° 3769-95 TCVN)

Hang (Grade mark)

: : I 1
SVR 3L CS“‘;;:) l SVI;OCV SVR5 | SVR 10 | SVR 20 ‘ Ph L
Dic tinh ky thuat - - — Phuong phip |
Characteristics Mu Mi phy . thi |
nuéc Latex. it Test method
Latex sheet ; . j
1. Ham lugng tap chat % 0.03 0,03 0.03 0,05 0.08 0.18 i TCVN !
(loc qua ray 45 mm sieve, i 6809:1995
max) ‘ i ;
Dirt content % (m/m I i :
retaitied mm steve. max) ‘ .
IS0 2000 0,05 0,05 0,05 0,05 0,10 0,20 ISO 249
2. Ham lugng chit bay hoi (.80 0.80 0.80 0,80 0,80 0,80 TCVN
|(%. m/n. max) i ! 6088:1995
Volatile matter content (%, ; ! :
im/m, max i
IS0 2000 0,80 0,80 0,80 0,80 0,80 0,80 ISO 248
3. Ham lugng tro {%, m/m, 0.50 0,50 0.50 0.50 075 | 100 TCVN
max! | !  6087.1995
Ash 1%, m /. moax) 1 !
I1SO 2000 0,60 0.60 0.60 (3,60 0,75 ‘ 1,00 180 247 i
4. Ham lugng nito. %. max 0.60 0,60 0.60 0.60 060 | 060 TCVN |
Nitrogen content, %, max 6091:1995
I1SQ 2000 0,60 0,60 . 0,60 0,60 0,60 0,60 1S0 1656
5. Chi 58 duy tr1 d6 déo ban 35 - - 30 30 30 TCVN
dau (Po. min) 6092:1995
Initial Plasticity index (Po, i
min)
1SO 2000 30 - - 30 30 30 150 2007
6. Chi s6 duy tri d§ déo sau 60 60 60 60 50 40 TCVN
lao hoa. (PRI. min) ' 6092:1995
Plasticity retention tndex, J‘
1 PRI nany
(180 2000 60 60 60 60 50 V40 1S0 2930
7. Chi s6 mau. max ) 6 ! TCVN
|Gidi han giira cac wmau 6093:1995
Colour index, max.Range of
samples
IS0 2000 2 IS0 4660
8. D6 nhay Mooney ML {1 +| 60+5 | 50 +5 TCVN
4" 100°C ' 6090:1995
Moocney viscosity ML
11" + 4" 100°C
{1SO 2000 60 1SO 289
9. Pac tinh luu héa R R R - - - TCVN
Rheograph 6094:1995

Thang 10/1887 Ky niém 100 nam ¢ay Cao su di nhap vao Viét Nam
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Bidng 4 : San lugng va loai hang ciia cdc cong ty cao su nim 1996
Table 4: Production of rubber grades by Rubber companies in 1996

Céng ty Sén lugng Mu ly tAm | Ngoai . Dién
Rubber (t&n) SVRL | SVRSL | SVR5 | SVR10 | SVR20 | 'R SVR Latex hang | DA€ | ew
. CV 50 CV 60 Other

company Production concentrate | Upgrade Area
Binh Long 11.328,20 10.157,00 75,00 109,00 309,00 575,00 103,20 10.502
Diu Tiéng 27.868,00 | 2.559,00 15.245,00 280,00 419,00 | 1.241,00 | 1.633,00 | 5.196,00 658,00 631,10 637,00 | 24.092
Ba Ria 13.428,00 331,00 11.161,00 137,00 566,00 761,00 20,00 428,00 452,00 | 10.670
Déng Nai 34.408,00 528,00 28.029,00 760,00 713,00 | 1.344,00 15,00 707,00 1.554,00 644,00 112,00 | 28.749
Déng Phu 5.411,00 4.720,00 54,00 30,00 547,00 20,00 40,00 4418
Léc Ninh 4.672,00 4.555.00 28,00 7,00 10,00 45,00 72,00 4.939
Phi: Riéng 11.377,00 9.592,00 317,00 540,00 843,00 62,00 17,93 23,00 | 12.988
Phuéc Hoa 10.837,00 9.628,00 320,00 142,00 742,00 60,00 13.832
T4y Ninh 6.970,00 3.682,00 415,00 | 1.199,00 542,00 1.005,00 91,00 122,00 4.647
Téan Bién 2.636,00 2.417,00 52,00 13,00 154,00 1.781
RRIV 240,00 32,00 208,00
Kronghuk 574,00 528,00 19,00 27,00
Eahleo 25,00 25,00
Mangyang 601,00 29,00 164,00 408,00
Chu sé 1.206,00 1.206,00
Chu pah 583,00 471,00 49,00 63,00
Kontum 250,00 250,00
Chuprong 1,550,00 1.266,00 39,00 9,00 236,00
Quéng Tri 572,00 468,00 42,00 62,00

134.536,20 | 3.418,00 | 100.920,00 | 3.518,00 | 3,877,00 | 6.848,00 | 1.648,00 | 5.943,00 4.018,00 | 2.092,23 | 3.515,00
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Hinh 2 : Ham lugng tap chdt (%) cia SVR 3L
Figure 2 : Dirt Average (%) of SVR3L
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Chi s8 duy tri d8 déo ban diu (Po)
Initial Plasticity Index (Po)
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Hink 3 : Trung binh chi s8 duy tri dé déo ban ddu
Figure 3 : Average Initial Plasticity Index SVR3L in 1996
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Chi 86 duy tri 46 déo PPI
Plasticity Retention Index (PPI)

- Thdng (Month)

Hinh 4 : Trung bink chi s6 PRI hang SVR 3L nam [996
Figure 4 : Average of Plasticity Retention Index (PRI} of SVR3L in 1996
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Chi 88 mau
Colour index
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Thang (Month)

Hinh 5: Trung binh chi s6 mau hang SVR3L ndm 1996
Figure 5 : Average of colour index of SVR3L in 1996
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Bdng 5 : Cong suit thiét ké va hang loai efla cac nha mdy truc thude
Tdng cong ty Cao Su
Table 5: Processing capacity and type of grades of GRC factories
: San .
Cong suat Mni . Mau ly
Coéng ty l"‘i’“g Nha maiy tinmim nudc Mu_ phu tim
Company nam Factory Capacity Latex Field Latex RSS
Production T/year grade grade concentrate
1996
Hang Gon 8.000/8.500 X
Cédm My 10.000 X
Béng Nai An Lic 10.000 X
34.408,00 Long Thanh 10.000 X
5.000 X
Dau Giay 6.000 X
Dau Tiéng | 27.868.,00 Déau Tiéng - 6.000 X
3.000 X
3.000 X
1.500/3.000 X
Long Hoa 6.000 X
6.000 X
Bén Suc 12.000 X
Bi Ria 13.428,00 Hoa Binh 5.000 X
Xa Bang 10.000 X
Phu Riéng | 11.377.00 Phudc Binh 6.000
3.000/4.000
1.000/1.500
Suéi Rat 12.000
Péng Phi 5.411,00 Déng Phu 3.000 X
1.500 X
Binh Long | 11.328,20 Quéan Lgi 4.500 X
1.500 X
2.000 X 2.000
Quan Lgi 9.000 X
Lac Ninh 4.672,00 Loc Ninh® 6.000 X
1.500 X
Phudc Hoa | 10.837,00 Bs La 6.000 X
2.000/3.000 X ‘
Tay Ninh 6.970,00 | Cua Paris 9.000 X |
Dén Dén 1.600/2.000 X 5
1.000/1.500 X ]
1.500 X |

Thang 10/1987

K¥ nigm 100 nam ciy Cao su & shap vao Viet Nam



236 Vién Nghién cuu Cao su Vigt Nam

Bing 6 : Cong nghé ché bién cao su SVR ti mi nude
(SVR 3L, SVR 5, SVRCV 50 va SVRCV 60) _
Table 6: Processing of latex grades in Vietnam (SVR3L, SVR5, SVRCV50, and SVRCVE))

[TTié’p nhan mu [ - Mg nuge tir vt edy duge thy thap va vdn chuyén vé nha may trong vong 1 dén 3 |
nugc gio (12 - 15 gién. .
Fresh field latex is collected and fransported within 1 to 3 hours (12 - 15 pm.} |

Reception the latex - Chét chéng dong : Sir dung NH. véi ham lugng khéng qua 0.1% (dé sdn xudt cac |

i hang SVR), ‘

! S dung NH, véi ham lugng tir0,01 — 0.03% (dé san xuit CV).
Anti-coagulant : NH: used not to exceed 0.1% (with SVR)
NH; is 0.01 - 0.03% (with CV)
- DRC khéng nhé hon 28%.
DRC is not less than 28%.
- Loc qua ray rdi dé vao cée tang chia mu. i
Sieving through, latex into bulking tank. :
Mu nuge duse khudy trén bing mot may khudy co hoe va pha leang trong bén co
dung tich tir 50 - 100 m*. !
Latex is blended with mechanical stirrers in bulking tank capacity 50 to 100 n.
- DRC sau khi pha loang la 25%. i
Dilution of latex with water to DRC 25%. |
Xdc dinh ham lugng NH, dé tinh lugng dung dich acid acetic hay acid formic 2% |
i
|
|

ding d& danh déng.
Determination of percentage NH, to calculate amount cetic acid or formic acid (2%
solution) for the coagultion.
- Thém dung dich Hydroxyl-amine Suifate 10%. khodng 0,15 - 0.18% DRC (d6i vai 1
CVi
Add Hydroxyi-amuine Sulfate 10% solution, about 0.15 - 0.18% DRC twith CVI.
St dung muong dé danh dong mel.
Using the long pits for coagidation of latex.
2. Panh dong - Banh déng mu trong cac muong dai.
Coagulation Long pits for the coagulation of the laiex,
- Dung dung dich acid Acetic hay acid formic 2% d& d4nh déng.
Acetic acid or fornuc acid (2% solution) for the coagulation.
- Piéu khién lugng acid bing cdch kiém sodt dbng chay cia acid va mii cho phi hop
trong sudt qud trinh danh déng, pH danh déng duy tri & khodng 4.8 - 5.2.
For controlling the amount of acid. the flows of lates and acid should be caonstans
and sutiable rate during the coagulation, pH for coagulation 1s 4,8 - 5,2, f
3. Gia c¢ong co hoc - Mu dang duge gia cdng trén ddy chuyén crusher/crepers/sherdder. _!
i
|
i
|
|
|
¥

Milling Latex processing line with crushericrepers/{shredder.

- Mit déng qua may can kéo crusher. rbi qua day chuyén may can td va cudi cung la
tao hat. T4t cd cdc qua trinh can luyén nay déu tu déng héa tren bang tai vao
thung chita va bing may bom ty déng.
Coagutum is processed directly into the crusher, then creping line with shredder
granulation or extruder line, All the miulling lines are automatic with by belt
conveyors, bucket elevators, vortex pump.
Lugng nude rifa sd dung 14 30 m*/tan.
The armout of water used is 30 m* [tonnes.
- pH cua nude rita bdo dam trong khodng = 6.,5.
| pH of the washing water is > 6.5.
4. Gia céng nhiét hoe | - Nhiét dd say 110°C, that gian siy - khodng 4 gid.

Drving To of drying 110°C, drying time : about 4 hours.
Sau khi sdy. cao su duge 1am ngudi dén nhiét d khodng 60°C.
After drying, the rubber is cooled to about 60°C.

5. Hoan chinh s4n - Can banh 33.333 kg réi ép banh & ap suat 60 dén 100
pham Weighed and pressed into bale 33.333 kg using either 60 or 100 ton hydraulic press.

nghiém theo tidu chuin TCVN 3769 - 95 va cdp gidy ching chi kiém pham.
Take 3 to 4 sample (10%) per pallet for laaboratory contrels according to the
TCVN 3769-95 and supply quality certificate.

- Banh dugc bao géi trong bac polyetylen cé bé ddy 0,05 mm rdi déng trong pallet
1.2 t4n va dua vao kho baoc quén.
The bales are wrapped in 0.05 mm thick polyethylens then packed inte 1.2 tonnes |
unit pallet before storuge. i

i
i
|

Packing - L&y khoang 3 dén 4 mau (10%) s8 banh d& kifm tra chét lugng tai phong thi i

Ky niém 100 nam cay Cao su dinhap vae Vidgt Nam Thang 10/1997
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Béing 7 : Qui trinh céng nghé ché& bién cao su tit ma phu (SVR 10, SVR 20)
Table 7: Process of field grade rubber in Vietnam (SRV10, SVR20)

|- Mu phu duge thu thap. van chuyén va dua vé nha may, réi duge
kiém tra va loai bé h&t cdc vat ngoai lai {cac s¢i polypropylen, bao

1. Tiép nhian mu phu |
|
l lumps i plastic va cac vat ngoai lai khac), sau 46 dugc phan loai va ngam
|
|
|
i
|

Reception the cup

1 téi thidu khoang 5 ngay.

Field grades re collected and transported, then controlled to reject *‘
contamination {(polypropylene threads, plastic bug and) the rubber |
is classified and soaked 5 days minumum. i
- Luu ¥ viéc luu trit khong vuot qua 3 thang. :
Storage is not over 3 month.

|
|
|
2. Gia ¢ong co hoc | - M phu duge ché bign theo day chuyén v6i cdc mdy |
Milling | prebreaker/creper/shredder/granulator. !
i Field grade processing line with prebreaker/creper/shreder/ l
| granulator. !
| - MU phu duge gia cong truc ti€p trén may pre-breaker. rdi tidp tuc |
can qua day chuyén crep vdi cac may creper-hammermill hay 1
i i sherdder line va tao hat. T4t ca cdc day chuyén cdn nghién déu ‘
| duge wy dong héa trén bang tai va di chuyén dén cac may can.
The cup lumps are processed directly tnto the pre-breaker, then
| continue process creping line creper-hammermiil or shreder line
| and granulator. All the milling lines automatic and the machines !
|
|

are fed by bell conveyor. \
i - Nugc rita vae khoang 40 m*/tin. '
| The washing water is about 40 m* i tones. i
! - pH cta nude nia qui dinh 2 6,5 _
| pH of the washing water > 6.5, i
| - Nhiat d6 say khodng 100 - 150°C, thoi gian sdy - khodng 4 gig.
} T of drying 100 — 105°C. drying time : 4 hours.
| - Sau khi sdy. cao su dugc lam ngudi dén 60°C.
i After drying, the rubber is cooled to 60°C.
|

- .
| 3. say
i Drving

4. Hoan chinh san phdm | - Phan loai va cén 33.333 kg va ép banh. i
| Classified and weighed into 33.333 kg and pressed intio bale !
using either 60 or 100 ton hydraulic press. ‘
i - L&v khoang 3 dén 4 miu (10%} s§ banh d& kiém tra chit lugng :
trong phong thi nghiém theo tiéu chuan TCVN 3769 - 95 vacap |
gy chimng chi kiém pham. Banh duge bao trong bao polyetylen co |
do ddy 0,05 mm rdi déng goi vdo pallet 1,2 tan va luu trlf trong :
kho.
Take 3 to 4 samples {10%) per pallet for labortory controls
according to the TCVN 3769-95 and supply quality certifficate,
The bales re wrapped in 0,05 mm thick polythene and packed into
1.2 tonnes unit pallet before storage. |

Pocking

Thang 101997 Ky nigm 100 nam cav Cao sy dinhap vao Vigt Nam
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Bang 8 : Bang so sanh sy khac biét két qua ciia cdc phong thi nghiém
Table 8: Summary of performance of laboratories {use of permissible limit)

Miu X T Gidi han cho Malaysian Japan 1. India l USA Thailand
Chi tiéu Typer of Base phép, +¥
Property . Permisible AV oD AV oD AV oD AV oD AV oD
Material Value . .
L Limit, +y |
Tap chit | Miu (Mat) A | 0,039 0,010 | , 10,082 | 0,043
Dirt Mau (Ma?) B 0,153 0,019 0,131 l - 0,02 0,114 -,039 0,127 -,026 0,227 0,074
PO Mau (Mat) A | 338 2,3 ’ 30,9 | -27 36,0 | 24
Mau (Mat) B 26,8 2,0 B 24,4 - 24 28,0 2,2
P30 Mau (Mat) A | 27,9 2,5 I 306 | 27
Miu (Mat) B 19,8 2,2 22,6 2,8 . |
PRI Mau (Mat) A | 83,0 6,7 i
Mau (Mat) B 73,7 6,7 81,6 7,9
Bay hoi | Mau (Mat) A 0,36 0,08 - (
Volatile Mau (Meat) B 0,58 0,08
Malter
Nitrogen | Miu (Mat) A 0,42 0,05
Miu (Mat) B 0,72 0,07 0,47 -,25 0,80 0,08
Tro Mau (Mat) A 0,30 0,08 0,18 -,12 0,37 0,07
Ash MAau (Mat) B 0,79 0,06 0,69 -,10
Mau Mau (Mat) A 49 0,5 40, -0,9 4,0 - 0,9 6,0 1,1
Colour | Mau (Mat) B 35 0,5 20 -15 | 44 0,9 50 | 15
D6 nhdy | Mau (Mat) A 61,6 2,2 58,8 -2,8
Mooney
Mooney | MAu (Mat) B 50,9 1,6 49,2 - 1,7 K 48,4 -25
viscosily i a . L____ e B
AV : {3iad tri trung binh ctia phong thi nghiém
Gid tri trung binh : Gid tri trung binh cita tat cd cac phong thi nghiém
0.D. : Sy khac biét cuia gia tri trung binh méi phong thi nghiém v gia tri trung binh cua cac phong thi nghiem
AV : Average of Laboratory test results

Base Value

0.D.

. Grand average of all laboratory test results

s Observed difference betiveen Base value and Averoge vulue.
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Béng 8 (tiép theo): Bang so sanh sy khac biét két qua ciia cac phong thi nghi¢m

Table 8 (continous): Summary of performance of laboratories (use vf permissible limit)

Mau X Gidi han cho Indonesia Vietnam Singapore China Srilanca |
Chi tiéu Typer of Buse phép, +¥
Property . Permisible AV oD AV oD AV oD AV oD AV oD
Material Value .
Limit, +y |
Tap chat | Mau (Mat) A 0,039 0,010 0,028 -,011 0,059 0,620 0,024 -,015
Dirt Miu (Mat) B 0,153 0,019
PO MAau (Mat) A 33,6 2.3
Mau (Mat) B 26,8 2,0
P30 Mau (Mat) A 279 2,5 30,5 2,6
MAau (Mat) B 19,8 2,2
PRI Mau (Mat) A 83,0 6,7
Mau (Mat) B 73,7 6,7 |
Bay hoi | MAu (Mat) A 0,36 0,08 0,23 -,13
Volatile | Mau (Mat) B 0,58 0,08 0,79 0,21 0,36 -,22 0,41 -,17
Matter
Nitrogen | Mau (Mat} A 0,42 0,06 0,33 -,09
Mau (Mat) B 0,72 0,07 0,81 0,09 0,63 -,09 0,80 0,80 0,80 0,08
Tro Mau (Mat) A 0,30 0,06
Ash Mau (Mat) B 0,79 0,06 ]
Mau MAau (Mat) A 4.9 0,5 6,0 1,1
Colour MAiu (Ma!) B 3.5 0,5 2,5 - 1,0
Do nhay | Mau (Mat) A 61,6 2,2
Mooney
Mooney Mau (Mat) B 50,9 1,6 53,7 2,8
ViSCOSILY
AV : Gid tri trung binh cua phong thi nghiém

Gi4 tri trung binh

0.D.
AV

Base Value

0.D.

: Gi4 tri trung binh clia tat cd cac phiong thi nghiém
: Sur khac biét cia gia tri trung binh méi phong thi nghiém vdi gia tri trung binh ciia cde phang thi nghigm.

: Average of Luaboratory test results

: Grand average of all laboratory test results

: Observed difference between Base value and average value.
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Bdng 9 : So sanh sy khac biét két qua cia cac phong thi nghiém (1 /1997).
Table 9: Summary of performance of luboratories by GRC rubber company (use of permissible limit) Januarv1997

o Miu X Gigi i‘lan cho Dau Tiéng Phu Riéng Dong Phu Léc Ninh Binh Long
Chi tiéu phép, Sd .
. Typer of Base ..
Property . Permisible AV. AX. AV, AX. AV, AX.. AV, AX. AV, AX.
Material Value L
Limit, Sd
Tap chat | Mau (Maf) A 0,020 0,004 0,027 0,003 0,009 [ - 0,007
Dirt Mau(Mat) B | 0,020 0,006 0,027 | 0,001 0,030 | 0,004 | 0,012 | - 0,002
PO Mau (Mat) A 38,9 2,7
Mau (Mat) B 38,6 2,1
PRI MAu (Mat) A 83,1 4,2 90,0 2,7
Miu (Mat) B 83,7 5,1 94,0 5,2
Bay hoi MAu (Mat) A 0,36 0,04 0,31 - 0,01 3,31 - 0,01 0,42 0,02 0,31 - 0,01
Volatile | \au My B | 0,38 0,04 033 | -001 | 033 | -001 | 045 | 003 | 033 | -0,01
Matter
Nitrogen | Mau (Mat) A 0,38 0,03 0,34 -0,01 0,44 0,03
MAu (Mat) B 0,38 | 0,02 0,41 0,01 0,34 - (3,02 0,41 0,01
Tro Mau (Mat) A 0,22 0,02 0,19 - 0,01
Ash Mau (Mat) B 0,23 0,03 0,19 - 0,01
Mau Mau (Man) A 3,5 0,5 4,3 0,3
Colour
D6 nhay
Mooney -
Mau (Mat) B 56,1
Mooney
Viscosity ____ N I I
AV : Gia tri trung binh cia mdi phong thi nghiém
X : Gia trl trung binh cus tat cd cdc phong thi nghiém .
AX : Si khac biét gita gia tri trung binh cua X va gia tri trung binh ctia mdi phong thi nghiém
AV ;Average of Laboratory test results

Base value

Ax

s Grandd average of «fl lubormtary 2est results

: Observed difference betuween Buse Value and Average value
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Bdng 9 (tiép theo): SW khac biét két qua cia cic phong thi nghiém(1/1997)
Table 9 (continous): Summary of performance of laboratories by GRC rubber company (use of permissible limit) JanuaryI1997

= Gidéi han cho T4y Ninh Déng Nai Lai Khé RRIV Phudec Hoa
. gen Mau X i
Chi tiéu Typer of Base phép, Sd
Property . Permisible AV. AX., AV, AX. AV. AX. AV, AX. AV, Ax.
Material Value .
Limit, Sd
Tap chat | Mau (Maz) A 0,020 0,004 0,015 - 0,001 0,012 - 0,004
Dirt Mau (Mat) B 0,020 0,006 0,012 | -0,002 | 0,013 | - 0,001
PO Mau (Mat) A 38,9 27 343 | -1,9
Mau (Mat) B 38,6 2,1 34,7 -1,8
PRI Mau (Mat) A 83,1 - 4,2 77,3 - 1,6 77,3 -1,6
Mau (Maf) B 83,7 5,1 75,7 | -29
Bay hoi Miu (Maf) A 0,36 0,04 041 0,01
Volatile | Mau (Mat) B 0,38 0,04
Mutter
Nitrogen | Mau (Mat) A 0,38 0,03 .
Méu (Mat) B 0,38 0,02 3,35 - (0,01
Tro Méu (Mat) A 0,22 0,02 0,25 0,01
Ash Mau (Mai) B 0,23 0,03 (3,28 0,02
Mau Miu (Mat) A 35 0,5
Colour
P56 nhiy
Mooney | MauMattB | 56,1
Mooney
Viscosity
AV : Gi4 tri trung binh ctia mbi phong thi nghiém
X : Gia tri trung binh cia tit cd céc phong thi nghiém
AX : Su khdc biét gitta gia tr1 X va gid tri trung binh cia mbi phong thi nghism
AV : Average f Laboratory test results

Base value

Ax

. Grandd average of all labortory test results

. Observed difference between Base Value and Average value.
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Cidc phong thi nghiém
tidu chuidn qudc té
International laboratories

{Kidm tra chéo 3 lin/nam)
{Round Robin Crosscheck 3 times/year)

. . - . PKP Dau Tiéng (Dau Tiéng Lab.,
Pl.long th], nghigm chuan cua PKP Phu Riéng iPhu Rieng Lab.)
Vién Nghién ciu Cao su Vigt Nam PKP Déng Phu (Dong Phu Lab.)
(Kigm tra chéo 4 lan/nam) PKP Léc Ninh (Loc Ninh Lab.)
Standard Laboratory of Rubber Reseurch PKP Binh Long (Binh Long Lab.)

Institute of Vietnam PKP Tay Ninh (Tay Ninh Lab.]
(Round Robin Crosscheck 4 times/year) PKP Déng Nai (Dong Nai Lab.)

PKP Phudc Hoa (Phuoc Hoa Lab.}

Bo ph4n kiém tra chit lugng (KCS)
{Department of quality control)

- Qudn ly va kiém tra chat lugng trong toan cdng ty
(Manage the quality control in all the company)
- Lén k& hoach vé ch4t lugng va kiém tra chat lugng
(Plan the quality to the leader)
- Bdo cdo chat lugng vdi 1anh dac
(Report quality to the leader)
Phong kiém tra chat luong
(Quality control division}
- Kiém tra miu theo tidu chuan TCVN 3769-95
(Test the samples according to TCVN 3769-95)
Phong thanh tra
{Supervisor division)
- Theo dai va kidm tra cdc hoat déng ciia hé thong kiém tra chat lugng tif
vudn cay dén nha may
(Monitor and control the action of quality control system in the plantation
and in the factory)
Phong bao tri
(Maintaining division)
- Duy tri dd chinh xdc cia cdc thigt bi
(Maintain equipment measurement)

Kiém tra chat lugng tai vudn cay Ki#m tra chit luong tai nha mdy
{Quality control in the plantation) (Quality control in the factory)

Hinh 6 : Hé théng kiém tra va qudn ly chdt lugng cia cdc Cong ty cao su
trige thude Téng cong ty cao su
Figure 6: Quality management and control system of GRC Rubber companies

Kir niem 100 n&m cay Cao su dinhjp vao Viét Nam Thang 1011957
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HE THONG KIEM TRA CHAT LUGNG CAO SU
DINH CHUAN K¥ THUAT VIET NAM (SVR)

QUALITY CONTROL SYSTEM OF STANDARD VIETNAMESE RUBBER {SVR)
Nguyén Thanh Nguyén, Huynk Vin Son, Luu Thudn Hanh
Vién Nghién citu Cao su Viét Nam (Rubber Research Institute of Vietnam)

L. TOM TAT

Cao su thién nhién la sdn phdm xudt khdu
dem lai loi ich ddng k& cho Viét Nam trong hai
muot ndm qua. Nam 1996, 95% cao su Viét Nam
duoc ban dudi dang cao su dinh chudn k§ thudt

(SVR) va dd xudt khdu dén 25 nuée trén thé

gidi, déng gép xung dang vao cdéng cudc phdt
irién nganh va ddat nudc. Md ly tdm chiém 3%
tong sdn lugng , 2% con lgi la mi to xéng khoi
{RSS) va cde logi khde.

Bdn bdo cdo ndy nhdm trinh bay thuc frang
cdc hogt déng kiém tra chdt lugng cao su SVR
trude khi dén tay ngudi tidu ding. Do do, ching
161 ciing néu ra nhing két qud dat duge va nhing
kién nghi bd sung cho phi hgp vdi nhing qui
dinh ciia nha nude.

Chiing t6i hy vong rdng, bdo cdo niy sé cung
cdp nhiing thong tin can thiét vé cao su dinh chudn
Viét Nam vd hé thong kifm tra cia no.

1L GIOI THIEU HE THONG KEM TRA CAOSU

PINH CHUANKY THUATV[ET NAM (SVR)

1. TCVN 3769 - 95

Tiéu chudn cao su dinh chuin ky thuit Vist
Nam ldn déu tién duge ban hanh vao nam 1983
(TCVN 3769 - 83). Tit 46 d&n nay tiéu chudn nay
da duge stta d8i bd sung cho phi hgp vai hién
trang san Xudt cda nganh cao su va nhimg yéu
cdu ctia ngudi tidu thy, dong thai dudi kip sy tién
b6 vé chdt lugng cda cdc nudc sdn xudt cao su
trong khu vye Asian.

Hién nay, nganh cao su 4p dung TCVN 3769 ©
1995 duge B Trudng KH - CN va MT ban hanh
vao ngay 23/9/1995 va c¢b higu lue tif ngay 1/1/
1996 trong nganh cao su. Nhitng thay ddi chinh
trong tizu chuidn nay la :

- D6i tén goi CSV thanh SVR (Standard Viet-
namese Rubber) va hién ¢4 céc loai nhu sau : SVR
3L, SVR CV 50, SVR CV 60, SVR 5, SVR 10,
SVR 20.

- Mic tap chat cla cdc loai SVR 3L, SVR CV-
50, SVR CV 60 giam tir 0,05% dén 0,03%, SVR
10 gidm tu 0,10% dén 0,08%, SVR 20 gidm tir
0,2% dén 0,16%.

L ABSTRACT

Natural rubber is an export product which
gained an important revenue for Vietnam in the
past twenty years. In 1996, 95% of natural
rubber from Vietnam had been sold as technically
specified rubber (SVR) and exported to 25
countries around the world, it was greatly
contributed to the development of Geruco
(Vietnam General Rubber Corporation) and
country. Latex concentrate accounted 3%, and
2% was rubber smoked sheet and others.

This paper presents the cctual activities of
quality control of SVR before coming to the
consumer. Therefore, the result of testing was
presented and the proposal supported in
accordance with government regulations.

It is hoped that the paper would provide the
necessary information about SVR and its control
system...

. INTRODUCTION THE STANDARD
VIETNAMESE RUBBER (SVR) AND ITS
QUALITY CONTROL SYSTEM

1. TCVN 3769 - 1995

Standard Vietnamese Rubber (SVR) was first
launched in 1983 (TCVN 3769-83). Since then,
it was muodified, revised in order to meet the
capabilities of producer and demand of
consumer, the quality progress of the natural
rubber producer in Asian region.

Today, Geruco applies TCVN 37691995, which
was Issued by the Ministry of Science - Technology
and Environment in 23" September 1995 and was
efficient from 15 January 1996 in Geruco. The main
changes in this SVR scheme are :

- Change the name CSV (Cao su Vietnam) to
SVR (Standard Vietnamese Rubber} and all
grade : SVR 3L, SVRCV50, SVRCV60, SVR 5,
SVR10, SVR20.

- The dirt limitation of grades SVR3L,
SVRCV50, SVRCV6E0 is reduced from 0.05% to
0.03%, SVR 10 from 0.10% to 0.08% and SVR 20
from 0.2% to 0.16%.

Thang 10/1997
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- B8 sung thém hai loai SVR CV 50 va SVR
CV 60 va loai bd ¢dp hang SVR 50 vi nhu cdu rat
thap. ~

- Ting mde d6 dong déu vé mau Lovibond
trong cao su SVR 3L (cach biét khéng qué 2 don
vi trong 16 va chi s6 mau khing qua 6).

- VR 3L ¢6 Po tang i 30 lén dén 35.

- Ap dung cac phuong phép thif nghiém tuong
duong vdi cdce tiéu chudn cta ISO.

- C6 cdi tién vé bao bi, c6 mai hiéu hdp dan
hon.

2. San xuit SVR

Hién nay, sdn lugng cao su quéic doanh chiém
90%, cao sutiéu dién 10% nhung trong tuong lai
cao su tiéu dién sé déng vai trd quan trong trong
Nganh cao su Viét Nam.

Cao su Viét Nam hién nay la cao su dai dién,
duge cao md va thu hoach trong ngiy. Vi thé,
80% nguyén liéu dua vé nha may dudi dang latex
va dugc ché bién ngay. Phan 16n cdc nha mdy ché
bi&n cao su trong nganh (Geruceo) duge trang thiét
bi mdi dé san xuit SVR theo qui trinh sau :

- Qui trinh cong nghé ch& bién SVR tit mi
nude.

- Qui trinh cong nghé ch& bién SVR tir mi
tap.

Trong mét s cong ty nhd, day chuyén mu
nuée va ma tap duge bd tri trong ching mét nha
may. Tuy nhién, trong mét 6 cong ty 16n thi

mu nude va ma tap duge ché bién trong nhimg

nha may riéng ré.

3. Cd ciu té chitc va hoat djng ciia hé
théng kiém tra chit lugng

3.1. H¢ thong kiém tra chdt luong sdan
phdm edp nha nuée '

a. So d6 chinh (phu bang 5)

b. Cde hoat dong chinh -

- Kiém tra, giam dinh hang héa xudt nhip
khéu trong danh muc do nha nude qui dinh eing
nhu céc co quan khéc dé nghi.

- Thit nghiém sdn phdm tai cdc phong thi
nghiém di duge cong nhan,

- Hiéu chinh, kiém dinh dung cu do va céc
dich vu do Iudng.

- Cap chding nhan san pham, dich vu phi hgp
tiéu chudn Viét Nam TCVN).

- Ching nhan hé thing ddm bdo chat lugng.

- Tu van, dénh gi4 phdng thit nghiém xin céng
nhén.

- Completed two grades SVR CV 50 and SVR
CV 60 and removed SVR 50 from scheme
because it had low demand.

- Increase the consistency in colour Lovibond
of SVR 3L (the range is not exceed 2 and max
6.

- SVR 3L, the limitation of Po is increased
from 30 to 35.

- Apply the test methodology which
equivalent to ISO test method.

- Ameliorate about the wrapping and colour
coding system.

2. SVR production

Currently, government sectors have produced
90% and 10% by smallholders, but in future,
smalltholding sectors will have an important role.

Rubber areas in Vietnam are almost planted
by large plantation sectors. Rubber tree is tapped
and latex is collected in the same day. So that,
80% of raw material sent to the factory is the
latex and processed immediately. Almost the
factories belonging to Geruco was equipped with
new machines to produce SVR following the
procedure;

- Production of SVR from latex.

- Production of SVR from coagulum in the field.

In the small company, the processing line of
latex and coagulum was installed in the same
factory. However, in the big company, the latex
and field coagulum processing lines were in
separate factory.

3. Organisation and activities of quality
control system

3.1. Quality control system of government

a. Organisation ehart (annex 5)

b. Main activities:

- Independent inspection on exports and
imports designated by government and other
authorities; )

- Testing services performed by accredited
laboratories;

- Metrology calibration, verification and
measuring services;

- Certification of Vietnam standard mark
conformity; '

- Quality assurance system certification;

- Assessing for laboratory accreditation;

- Consultant and training in standard in
standardisation, metrology, quality and testing.

Ky nigm 100 nam cAy Cao su di nhap vao Viét Nam
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Bdng 1 : Ty 1& phan trim ching loai SVR san xuét nim 1996

TT Chiing loai SVR (Grade) Ty 1& (%) (Percentage (%))
1 SVR 3L 81
2 SVR CV 50, CV 60 6
3 SVR 5 3
4 SVR 10, SVR 20 8
5 Tut hang (Upgrade) 2
Bdng 2 : Mde chit lugng ciia cao su SVR 3L
TT Cac tinh chit =
Order Properties X Xmin Xmax
1 Ham luong tap chét (%) 0.016 0.012 0.022
Dirt content (%)
2 Ham luong tro (%) 0.236 0.209 0.246
Ash content (%)
3 Po 41 39 45
4 PRI 89 88 i 93
5 Mau Lovibond 3.6 3.0 4
Louvitbond colour

Phy bang 1. Hang va md mau cao su SVR
Annex 1. Grade and colour coding of SVR

8%
3%

Ky higéu cia hang (Grade) Ma mau (Colour}
SVR 3L Xanh 14 cay nhat (Light green)
SVR CV 60 Vang da cam (Black)

SVR CV 50 Vang da cam (Black)
SVR 5 Xanh 14 cay nhat (Light green)
SVR 10 Nau (Brown)
SVR 20 b5 (Red)
E1SVR 3L

B SVR CV60 CVEO

OSVR 5
OSVR 10, SVR 20
M Tyt hang

Ty 12 % ching logi cao su
Percentage of rubber grade

Théng 10/1997 K¥ ni&m 100 nam ¢y Cao su di nhap vao Viét Nam
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- Tu vén, dao tao trong linh vue tiéu chuan
do ludng chit lugng va thd nghiém.

3.2. Trung tam quan ly chit lwong cao
su thién nhién thudc Vién Nghién Ciu Cao
Su Viét Nam _

Nam 1983, toan Nganh cao su Viét Nam chi
c6 mot phong kiém nghiém cao su tiéu chuin
thuje Vién nghién ctu cao su ding dé nghién
clu va phuc vu cdng tac kiém nghidm san xuit.
Pén nam 1985, mdt s& edng ty cao su trong
nganh da thanh lap phong kiém nghiém va hinh
thanh hé théng kiém tra chit lugng cao su cla
cong ty d& phuc vu san xudt cao su SVR.

Trung Tdm Quéan Ly Chat Lugng Cao Su Thién
Nhién (QLCLCSTN) thuéc Vién Nghién citu Cao
Su duge thanh lap tit nam 1987, da hd trg cho cac
cong ty mét cdch tich cue vé dao tao, lap dat hiéu
chinh thi&t bi va td chidc hoat déng di vao né nép.

Cdec hoat déng chinh cda Trung tdm
QLCLCSTN :

- T% chic kiém tra chéo trong ngianh thuc
hién 4 lan/nam dé duy tri d6 chinh x4c cdc phong
kiém nghiém.

- Tham gia kiém tra chéo (Round Robin) quéc
té& do Vién Nghién Citu Cao Su Malaysia té chiic
{RRIM) 3 lan/mam.

- Pao tao can bo k¥ thuat va nhan vién phong
thit nghiém.

- Hé trg, ldp dat, van hanh, bdo tri thiét bi
kiém nghiém.

- T4 chic cac cude tap huan dé thao luan céc
van dé lién quan d&n chat lugng.

- Thye hién cac dé tai nghién citu tiéu chudn
cao su. xay dung cdc qui trinh céng nghé ctia Tdng
cing ty cao su giao.

- Dich vu kiém tra chdng nhén chét lugng cao
su xuat khau va kiém nghiém cao su.

- Kiém mau phtc tra tai cdc nha may.

- Bdo cdo chat lugng cao su.

3.3. Tai cae coéng ty cao su

Méi cong ty san xudt SVR déu duge trang bi
mot b phéan kiém tra chat lugng va mot phong
kiém nghiém dé kiém tra va cdp giay ching chi
kiém nghiém (CCKN) cho san phim clia minh.

Hoat déng ctia b phan kiém tra chat luong
coa cong ty nhu sau :

a. Phong kiém tra chdt lugng coéng ty:

- Tham muu cho Ban Giam Béc cong ty vé
chit lugng cao su.

- Kiém tra chat lugng nguyén liéu va thanh

3.2. Natural rubber quality control
cenire of RRIV

From 1983, there was only one SVR
laboratory of RRIV used for researching and
testing. Until 1985, some companies had
established their own laboratories and had
created a natural rubber quality control system
for service the production of SVR.

Natural Rubber Quality Contral Centre
{(NRQCC) of RRIV was established in 1987 and
it has been contributed to the company
vigorously on training laboratory personnei,
install and calibration equipment and
organisation the activities correctly.

The main activities of NRQCC are :

- Conduct internal laboratory cross-check in
Geruco 4 times in one year for maintain the
accuracy of the laboratories.

- Participate in the international round robin
test conducted by Rubber Research Institute of
Malaysia (RRIM) ; three times per vear.

- Organise training courses to enhance the
technical skill of quality control laboratory
personnel.

- Check, service, install. operate and
maintenance testing equipment.

- Organise technical meeting to discuss all
problems encountered by each laboratory.

- Participate to the natural
specification and processing research.

- Control the quality of natural rubber
exported and sample testing,

- Quality report.

3.3. Quality system of the rubber company

Fach company produced SVR had it own
laboratory and quality control system for
inspection and issue the testing certificate.

The activities of company in quality control
system as follows :

rubber

a. Quality control unit

- Advised about natural rubber quality for
directorate.

- Quality control of raw rubber, material and
final product.

- Testing and issue the testing certificate.
- Report its laboratory activity with

regarding to the use of raw materials, quality
and grade of production.

- Participate in the rubber research,

Ky niém 100 n&m cay Cao su dinhap vao VietNam
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phdm ché bién.

- Kigm nghiém va cap chiing nhan chat lugng
cho 16 hang san xuét.

- Lam bdo cdo chat lugng sdn phdm dinh ky
cho cdp trén.

- Tham gia e¢éng tac nghién cdu.

b. B6 phdn kiém tra chdt lugng néng trusng :

- Tham muu cho Giam ddc Néng trudng quén
1y chat lugng mu khai thée.

- Kigm tra ché& 44 khai thic vi thu nhin mq,

- Thong ké, bdo cdo hang ngay sd lugng va
chat lugng ma khai thac.

c. Bé phan kiém tra chdt lugng nha mdy :

- Nghiém thu v& phan leai ma.

- Kiém tra qui trinh san xuit.

- Phan 16 va 14y méu kiém nghiém theo TCVN
3769 : 1995.

- Bdo cdo chat lugng.

Il KET QUA HOAT DONG CUA HE
THONG KIEM TRA CHAT LUGNG SVR

1. San lvwgng nam 1996

Trong nam 1996, nganh cao su (GERUCO) sin
xuAt 134.000 tén, trong d6é cao su SVR chiém
90% va phan bé xem trong bédng 1. '

2, Chat lugng cao su san xuit nim 1996
(xem bang 2)

3. Cac phong kiém nghiém duge trang
bi ddy dd va cép ching chi kifm phidm
phit hgp cho cdc 16 hang san xuat

4. Kiém tra chéo trong nganh va kiém
tra chéo véi RRIM dat két qua tot

Nhin chung cac hoat dong cla hé théng dap
tng duge cdc muc tidu dé ra. Tuy nhién, trong
qué trinh thyc hién, hé théng kiém tra chat lugng
cao su cling gap modt s6 kho khan nhu hé théng
hoat dong chua dong bd, viée thanh tra kiém
tra con han ché.

IV. CAC BIEN PHAP BAO DAM CHAT
LUQNG CAO SU SVR

D& thyc hién cdc muc tiéu dé ra trong thai
gian 1997 - 2000 nh&m :

- Khéng nging ndng cao chit lugng cao su va
bao dam kXhd nang canh tranh cla cao su Viét
Nam trén thi trudmg thé gigi.

- Quéan 1y tot chat lugng cao su trong hoat dong
san xudt, kinh doanh, xuidt khdu, kip thdi uén
nin nhiing sai sét va ngin chan hau qui gay
thiét hai tai sdn nha nudc, quyén 1gi v uy tin

b. Plantation quality control group

- Advised on the natural rubber quality of
the latex exploited for the directorate.

- Control the exploitation system and latex
collection.

- Daily report on quantity and quality of latex

-exploitation.

¢. Factory quality control group

- Reception and classify of latex sent to the
factory.

- Quality control of processing line.

- Sampling and testing according to TCVN
3769:1995,

- Quality report.

1. RESULTS OF ACTIVITIES OF

QUALITY CONTROL SYSTEM

1. Production in 1996

In the year 1996, Geruco production attained
of 134.000 tones, 95% of them were SVR and
distributed as follows :

2. Quality level of natural rubber 1996

After one year of application TCVN
3769:1995, the quality level of SVR 3L of Geruco
as follows : (table 2).

3. The 10 laboratories were new
equipped and issued the test certificate

4, Round Robin cross-check with RRIM
and 10 laboratories in Geruco had a good
success

Generally, the activities of quality control
system reached the proposed target. Quality
level of product in the year 1996 was better than
1995. There were extremely few complaints
regarding to be the quality of SVR. However,
the implementation of the quality control system
met the difficulty as follows : the activities of
the system were not adequate, the inspection
of the factory was low intention.

1IV. ASSURANCE MEASURES OF RUBBER
QUALITY OF SVR

For implementation the objectives proposed
in 1997-2000 aimed to :

- Increase the quality and the capacity
competition of SVR in the world market.

- Good management the quality of SVR in
the production, business, export and prevent
of the damages.

- Implementation the policy of government

Thang 101997
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qudc gia, quyén lgi ngudi tidu dimg do hang héa
khéng bdo ddm chat lugng gay ra.

© - Thue hién cde ch& 40 chinh sdch eda nha
nuge vé chdt lugng sdn phdm cao su.

Ching toi thdy cdn phai tién hanh cédc bién
phdp sau ddy vao nhiing nam tdi :

- Ddo tao can bd chit lugng va ché bign cao
su thién nhién.

- Cing c6 hé théng kiém tra chat ltr(mg
Nganh cao su phii hgp véi nhitng qui dinh clia
nha nudc.

Nghién cfu dp dung cdc tidu chuin quéc t&
vao san xuit, thi nghlem va kiém tra chat lugng
tai mdt s6 cde don vi (ISO 9000 - 9002).

- Hién dai héa thiét bi va day chuyén san xuét
trong nganh va quan tdm dén cdc nha may ché
bién cao su tiéu dién.

- Tiép tuc chuong trinh cung cdp nude sach
cho ché bién va xif 1y nude thai.

- Tham gia cac hoat dong lién quan dén chat
lugng va edng nghé cao su thién nhién.

V. KET LUAN

Cao su SVR dugc sdn xuit ngay cang nhiéu.
He thong kiém tra chit lugng cao su cla nganh
cén duge sy hé trg manh mé, sy quan tdm chi dao
cha Téng cong ty cao su va Nha nuge dé hoat
dong ngay cang tot hon ddp tng duge cde mue
tiéu dé ra trong thoi gian téi.

LOI CAM ON

Tdc gid xin chdn thanh cdm on Ong
Mai Vdn Son, Vién truéng Vien Nghién Citu Cao
Su Viét Nam cho phép trink bay bdo cdo nay.
Déng thoi tdc gid ciing cdm on cdc cdn bé Trung
Tam QLCLCS TN da giup dé hoan thign bdo
cdo.

V1. TAI LIEU THAM KHAO

1. Tiéu chudn TCVN 3769 : 1995,

2. Béo cdo chat lugng nam 1996 ciia céc cong
ty cao su.

3. Soat xét hé théng cao su tiéu chuin Malay-
sia s0 11.

4. Dinh huéng tiéu thu cao su ciia Nganh Cao
Su.

5. Bdo cdo vé cong tde ché bién kiém nghiem
cao su nam 1995 - 1996 va phuong hudng bién
phép ché& bién kiém nghiém cao su 1997 - 2000.

about quality of the product..

It is urgently needed to implement the
measures in the next years as follows :

- Training the staffs about quality and
processing of NR.

- Maintenance the quality control system of
Geruco according to the article of government
about the structure organisation, quality
inspection, quality report. At the same time,
attention to the quality of SVR of smaltholder.

- Apply the advanced science and technology
into the production (ISO 9000, ISO 9002), testing
and quality control.

- Participate the activities related to quallty
and technology of natural rubber.

V. CONCLUSION

SVR production is increasing steadily.
Quality control system of Geruco ought to have
supported strongly by Geruco leader and
government for effectiveness of his activities and
success in the implementation the tasks and
the direction of processing and quality of NR in
the year 1997-2000.
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Phy bdn 2: Cac chi tiéu héa ly cia cao su SRV theo TCVN 3769:1995
Annex 2: SRV specification scheme

Wen 121A 0BA dBYU (P NS CBD ABD LIRU 00 | WaiU AX

SVR 3L SVR CV SVR SVR 5 SVR SVR 20
60 CV 50 10 .
Tén chi tidu ' Ma dong ty | | PHOnE phip
. M nudc hoic ma td ) ; thiy
Parameter Mu nudc * nhién ***
Latex * e Field grade Test method
Sheet material or latex™* ;
materigl ***
1. Ham lugng chat bin, tinh biing %, khong lén hon. 0,03 0,03 0,03 0,05 0,08 0,16 TCVN 6089 :
1. Dirt conteni, max %ewt . 1995
2. Ham lugng chét bay hoi, tinh bing %, khéng lén hon. 0,80 0,80 0,80 0,80 0,80 0,80 TCVN 6088 :
2. Volatile matter max, %wt 1995
3. Ham lugng tro, tinh bing %, khéng 16 hon. 0,50 0,50 0,50 0,50 0,75 1,00 TCVN 6087 :
3. Ash content max, %uwt 1995
4. Ham lugng Nito, tinh bing %, khéng lén hon. 0,60 0,60 0,60 0,60 0,60 0,60 TCVN 6091 :
4. Nitrogen content max, % wt 1995
5. D6 déo ban déu (Po), khéng nhd hon 35 - 30 30 30 TCVN 6092 :
5. Initial plasticity (Po), min 1995
6. Chi s& duy tri d§ déo (PRI) khéng nhé hon. 60 60 60 60 50 40 TCVN 6092 :
6. Plasticity retention index (PRI}, min 1995
7. Chi s6 mau, miu don khdng lén hon 6 - TCVN 6093 ;
P§ rong gitia cdc méu, khéng 16n hon 1995
7. Lovibond colour 2 - -
- Individual vaiue (max)
- Range, max
8. Dy nhét Mooney ML (1' + 4100°C 80 t5 5O+ 5 - TCVN 6090 :
8. Mooney viscosity ML (I' + 4) 100°C o 1995
9. DPic tinh o hoa *##* R R R - - . TCVN 60094
G. Cure **+¥ } 11995 _J
Cht thich : . Nate : ' ;
11:/2:1 ;:cct;cd‘léy true tidp tir vuen cdy duge lam déng déu va dénh déng " Produced from field latex:

#% My ti (chua xéng hoac hén hgp) duge tao thanh cém.

M4 déng tu nhién, mi chén hoac hén hgp co thé pha lin 1 it mi day

#%%% D4 thi hodc ddc tinh ltu héa duge kem theo khi 6 yéu cdu cda khach
hang.

*+  Sheet materials {unsmoked sheet or_} are prepared to crumb,
¥4 Coagrlum : cup lump and tree laces;
#tx Rheograph and cure test data are provided upon the consumer

demand

o0y poyy npo ugtySN onb jay
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Mt nudec

(Latex)

Nhén va xd 1y mi
(Reception and chemieal)

Danh déng

e Coaguation)

Cén kéo

(Crusher)

|

Cédn (3 14n)
(Creper)

}

Bam tinh
{Shredder)

|

San rung
(Vibrating screen)

}

Béng ki

(Palleting)

én

-

Ep banh |, Can

(Baling) N {Weighing) )

Say

(Dryer)

X&p hoc
(Troleys)

Phu bdng 3: So dé qui trinh céng ngheé ché bién cao su ti latex
Annex 3: Flow-chart production of SVR from latex

M tap
(Cup lump, tr

eelace)

Thu nhén va phén loai
(Heception)

Ngam Bam thb
{Soaking) | (Granulating)

!

Cén (8 - 12 14dn)

(Creper}
Biam tinh
(Shredder)

|

Péng kién
(Palleting)

Ep banh |,

(Baling) o |w eighing)

Céan

Say Xép hac
(Dryer) (Troleys)

F Y

Phu bdng 4: So dd qui trinh cong nghé ché bién cao su tit mi tap
Annex 4: Flow-chart production of SRV from cup lump, treelace
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BO KHOA HOC CONG NGHE VA MOI TRUGNG
(MINISTRY OF SCIENCE, TECHNOLOGY & ENVIRONMENT)

TONG CUC TIEU CHUAN PO LUGNG CHAT LUONG
(DIRECTORATE FOR STANDARD & QUALITY)

TRUNG TAM KY THUAT TIEU CHUAN PO LUONG CHAT LUGNG KHU VUC 1. 2. 3.
(QUALITY ASSURANCE AND TESTING CENTRE 1. 2, 3)

BAN GIAM POC
(ROARD OF DIRECTORS)

Cdc chuyén gia ddnh gia
(Auditors)
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Phuy bing 5: Hé thong kiém tra chdt lugng sdn phdm cdp nhd nide
Annex 5: Quality control system of government
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(VIETNAM GENERAL RUBBER COORPORATION)
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TT. Quan 1§ chat lugng cao su thién nhién

(Quality control)

{NR. Quality control)

{NR. Quality control)
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Thanh tra Bo lugmg
{Inspection Unit) (Testing lab.) (Metrology Unit)

Kiém nghiém

%
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Phy bdng 6: So db t6 chic hé théng kiém tra chdt lugn

(Comsumer)

Annex 6: SVR quality control system of Geruco.
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Phy bdng 7: Danh sich cdc phong kiém nghiém céng ty cao su
Annex 7: The laboratories of General Rubber Corporation at 1 January 1997

Céong
TT Tén phong kiém nghiém Noi dit suat Ghi chu
AN Laboratory Location (mau/ca) Note
i Sample/ shif
¢
1 Phong KN Cty CS Béng Nai Xuén Lip 200 ISO/IEC guide 25
2 Phong KN Cty CS Binh Long Quén Lgi 100
3 | Phong KN Cty CS Dau Tiéng DAu Tigng 100
4 Phong KN Cty CS Tdy Ninh Dén Dén 50
5 | Phong KN Cty CS Pha Ridng Phd Riéng 50
6 Phéng KN Cty CS Bdng Phu Thuin Phi 50
7 Phong KN Cty CS Loc Ninh Loc Ninh 50
8 | Phong KN Cty CS Phuéc Hoa Phuéc Hba 50
9 Phong KN XNLD Visorutex Lai Kha 50
10 | Phong KN Trung Tam QLCLCSTN | 177 Hai Ba Trung 50
TP.HCM :
11 | Phong KN CTy CS Dak Lak Butin Ma Thuat 50 Thuge tinh quan 17
(Managed by
provincial)
Téng cong (Total) ‘ 800 miwea (800 samples/ shift)

Thang 10/1997 K§¥ niém 100 nam ¢ay Cao su di nhap vao Viet Nam



254

Vién Nghién citu Cao su Vier Nam

HON HOP CAO SU THIEN NHIEN - POLYSTYRENE TU POLYME HOA NHOM CHUC
CUA STYRENE TRONG MOI TRUGNG MU CAG SU THIEN NHIEN KHU' PROTEIN

POLYSTYRENE-NATURAL RUBBER MIXTURES FROM IN SITU POLYMERIZA-
TION OF STYRENE IN DEPROTEINIZED NATURAL RUBBER LATEX

Azanam 8. Hashim, Nguyén Van Tho* va M. Omar A. Kadir
Bp mén Cong nghé va Khoa hoc Polyme, *Division of Polymer Science & Technology;
School of Indusirial Technology; University Sains Malaysia 11800 Penang, Malaysia;
Dai hoe Khoa hoc Malaysia, 11800 Penang, Malaysia

I. TOM TAT

Hén hop cao su thién nhién Polystyrene thu
duoe tir Polyme héa nhém chiic ciia Styrene (Ty 1@
Monomer : Rubber khéng vugt qud 30 : 70) trong
méi truong mii cao su thién nhién (CSTN) khi
protein. Hén hgp CSTN - Polystyrene thu duoe
gol la SNR (Styrene natural rubber) chita
polystyrene ghép trén mach phdn fit CSTN véi
ham lugng cao duye xde dinh bing phuong phap
phén tich Sol - gel. Hén hopSNR khéng dén cd
ddc tinh luu héa nhanh hon SBR (Styrene - Buta-
diene Rubber) (T10, T95). D&i véi hén hop SNR
tdng cuong bang than den, ddc tinh luu héa ciia
hén hop SNR (T10, T95) tuong duong véi cao
su thién nhién don than den. San phdm luu héa
ciia SNR ¢ dé citng cao hon sdn phdm [uu hia
ctia SBR va NR nhung luc khdng diit thi tuong
duong. Sdn phdm mdi thu duogce tit phuong phdp
nay 6 dé cing va luc khdng xé cao hon SBR.

1. GIGI THIEU

Hon hgp cao su thién nhién, nhya da duge
tién hanh bing phéi tron CSTN vdi nhua nhiét
déo st dung phuong phap tron vat ly. CSTN -
Polypropylen va propylen - ENRTE (Epoxidized
Natural Rubber Thermoplastic Elastomers) da
duge trinh bay trong cdc nghién citu trude day
(1). Md CSTN va mu polystyrene ciing di duge
phdi tron cho hén hgp cao su - nhua véi tinh
chdt kéo dan duge cai thién. Mot phuong phédp
khac chudn bi hén hgp cao su nhua la Polyme
héa nhém chdc vinyl monomers nhu Styrene,
methyl methacrylate trong md CSTN da duge
trinh bay trong cdc bdo cdo trude (3 - 5). Sdn
phdm thu duge cé lue khdng dit tot hon so véi
CSTN do sy hién dién cia Polystyrene hay Poly
Methyl Methaerylate). Tuy nhién, chi véi ty 18
monomer : Cao su = 30 :70 di duge bdo cdo do
mu CSTN bi dong tu nhanh hon mui CSTN khi
protein trong qud trinh Polyme héa & ham lugng
monomer ¢ao va thai gian phin dng dai hon.

I. ABSTRACT

The preparation of polystyrene-modified
natural rubber from in situ polymerization of
styrene (of monomer to rubber ratio not more
than 30:70) in deproteinized natural rubber latex
is reported. The modified rubber, referred to as
SNR, seems to contain a high content of grafted
polystyrene as revealed by initial sol-gel analvsis.
The SNR gum mixes have faster curing
characteristics than styrene-butadiene rubber
{(SBR) in terms of scorch and cure time. For SNR-
carbon black mixes, the curing characieristics
become comparable to those of natural rubber
(NR). The SNR vulcanizate was observed to be
harder and stiffer than NR and SBR vulcanizates
but with comparable tensile strength. The
modification has resulted in a new material that

displays better hardness and tear strength than
SBR.

II. INTRODUCTION

Natural rubber-plastic mixtures could be
prepared by blending natural rubber with certain
thermoplastics using the melt-mixing method.
Polypropylene-natural rubber and propylene-
epoxidized natural rubber thermoplastic elastomers
have been reportedl. Natural rubber latex and
polystyrene latex could also be blended to give
rubber-plastic mixtures of improved tensile
properties?. The other method of preparing natural
rubber-plastic mixtures is by in situ polymerization
of vinyl monomers in natural rubber latex. The
polymerization of vinyl monomers, e.g., styrene and
methyl methacrylate in natural rubber latex has
been described®?. This modification resulted in
casted sheets with better tensile properties due to
the presence of polystyrene or poly (methyl
methacrylate) compared to the unmodified rubber.
However, only monomer concentration of up to 30%
on the rubber has been reported. This is due to the
tendency of the natural rubber latex to coagulate
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M CSTN duge sif dung rong rai do cdc san
pham nhing nhu gang tay, bao cao su, ném vi tré
em... chita ham lugng ddng ké protein c6 thé giy
di (ng cho ngudi sd dung. Ngudi tiéu ding ngay
cang quan tam dén sy di dng bdi protein.

Mot vai nghién ctu da duge tp trung vio viée
sdan xudt md CSTN khid protein (DPNR :
deproteinized natural rubber latex). DPNR duge
san xudt bing cich x& Iy enzym va ly tam (8),
lgi ich cia mi DPNR d6i véi sdn phdm nhing
dang & giai doan d4u tién, trong pham vi nginh
cong nghiép mu cao su Malaysia. Qud trinh khy
protein loai bd hiu hét cic chit protein, déng
vai trd quan trong trong viéc 6n dinh hat cao su
trong mu va trong viéc hinh thanh mang méng
clia ma. Vi vay, chdt hoat dong bé mat thich
hyp duge dua vac trong qud trinh khir protein
dé dédm bao sy dn dinh cia mi. Sy khac biét
trong s6 cdc tinh chdt co ban gilta mi cao su
noéng d4 ammoniac cao (HANR : High ammo-
nia natural rubber) vd ma cao su khir protein
duge cho trong bang 1.

Ham lugng Nitrogen thap trong DPNR mii cho
bi&t ham lugng protein thdp trong mé. Thai gian
on dinh ed hoc (MST) cho biét su n dinh md. Dé&i
véi mi CSTN, MST gidm déng ké khi nhiét do
cao han 65°C (9.

Mue dich nghign cfu nay nham sdn xuit hén
hgp CSTN - Polystyrene tir Polyme héa nhém
chic Styrene trong moi truting md DPNR. Ham
lugng cta Styrene thém vao duge gidi han dén
25% va 30% vdi mue dich so sdnh véi cao su SBR
v CSTN. Hén hap thu duge sau khi Polyme héa
duge x4c dinh vé do déo ban ddu (Po), d6 nhdt
Mooney, ham lugng sol-gel. K& d6 hén hgp (SNR)
duge phoi hop trén trén mdy can 2 truc rdi s
dung hé luu héa va xdc dinh dac tinh luw héa va
tinh chat ca 1y.

1. THUC NGHIEM

MG DPNR duge cung cdp tif Sumirubber In-
dustries (M) Sdn.Bhd. Cac héa chat khdc sir dung
trong nhién citu nay 12 céc loai héa chat thi nghiém.
Qua trinh polyme héa duge thuc hién trong binh
phan tng véi hé thong diéu khién nhiét do
déng dudi moi trudng nito.

Trén hinh thi nghiém va cac qua trinh lién
quan duge minh hoa trong su dd 1. T4t cd cdc qué
trinh va phuong phap thit nghiém duge tién hanh
theo tiéu chudn phong thi nghiém (ASTM) va tif
cdc bdo cdo da dugc xudt ban trén cdc tap chi
khoa hge.

faster than deproteinized natural rubber latex
{DPNR) during polymerization at higher monomer
concentration and longer reaction time®.

Natural rubber latex: used commercially for
latex-dipped products such as gloves, condoms,
and catheters, contains a significat amount of
proteins which may cause allerginicity? . With
the rising conciousness of, consumers with
respect to the protein allergy issue, some efforts
have been focussed on DPNR latex. DPNR could
be prepared by subjecting natural rubber latex
to enzymatic treatment and centrifugation8. The
utilization of DPNR latex for latex-dipped goods
is at the initial stage, at least in the context of
the Malaysian latex industries. The
deproteinization process removes most of the
proteinaceous substances which play an important
role in stabilizing the rubber particles in the latex
and in its film-forming properties. Therefore, a
suitable surfactant is usually added during the
deprotei-nization process to ensure the latex
stability. The differences in the basic properties
between a typical high ammonia natural rubber
(HANR) latex and a DPNR latex obtained for the
purpose of the work reported here is shown in
table 1. The low nitrogen content of the DPNR
indicates the low amount of protein in the latex.
The mechanical stability time (MST) of the latex
indicates its stability with respect to coagulation.
For natural rubber latex, it was observed that
the MST decreased significantly at temperatures
higher than 65°C%. This observation was
attributed to the dehydration of rubber phase and
denaturation of proteinaceous substances.

This report focuses on the preparation of
polystyrene-natural rubber mixes from in situ
polymerization of styrene in DPNR latex. The
amount of styrene added is limited to 25% and
20% for the purpose of comparing the resultant
mixtures with the conventional styrene-butadiene
rubber (SBR} and natural rubber (NR). The
mixtures obtained after polymerization were
characterized in terms of conversion, plasticity,
Mooney viscosity, and sol-gel content. The
mixtures were then compounded using a typical
sulfur recipe and analyzed for their curing
behavior and some mechanical properties.

IIL EXPERIMENTAL .

The DPNR latex was supplied by Sumirubber
Industries (M) Sdn. Bhd. Other chemicals used
in this experiment were of standard laboratory

Thang 10/1997
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Bdng 1 : Tinh chit cvia md DPNR va HANR
Table 1: Properties of DPNR and HAND latices

DPNR HANR
Him lugng md khé (D.R.C %) (d.r.c. (wt%)) 58,5 60,0
pH 9.7 9 - 10
MST (gidy) (sec) 730 650
Ham lugng Nitrogen(% khéi lugng) .
Nitrogen content (wt%) . 0,047 6.5

* Chudn bing phuong phdp Kjeldhal
* Kjeldhal method

Mi DPNR, styrene monomer chit hoat
dong bé mit, khdi mau, nude
DPNR latex, styrene monomer surfactant,
initiator, water

Polyme héa & 60° C, 10 gi¥
Polymerization at 60°C, 10 hrs

r

M PS - cao su thién nhién
PS - modifier NR latex

D4nh déng + say kho
Extracted & dried

L 4

Cao su SNR

Gum rubber

AN

P6 chuyén héa + Phéi hop

Bg déo (Po) + Dac tinh luu héa
P& nhét Mooney + Tinh chit co 1y
Ham lugng sol - gel Compounding
Characterization Cure behavior
Conuversion Mechanical properties
Plasticity

Mooney viscosity
Sol - gel content

So dé 1: So dé tién trinh thi nghiém va cdc qud trink lién quan.
Fig 1: An outline of the experimental procedure and processes involved

Bing 2: Dé déo (Po) va 49 nhét Mooney caa SNR so sdanh vdi cdc loai cao su khace
Table 2: Plasticity and Mooney Viscosity of SNR in comparison with rubbers

Cao su (Rubber) P, Mi.4 (100°C)
SNR (30 : 70) 60,4 74,9
SNR (25 :75) 35,5 45,1
SBR 1502 58,6 70,3
SMRL 64,4 71,0
DPNR 73,1 896
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IV, KET QUA VA THAO LUAN

D& don gidn héa, hén hgp Polystyrene - cao
su thién nhién (PS - NR) duge goi 1a SNR.SNR
{25 : 75) va SNR (30 : 70) duge chuidn bi nhy sau :
ty lé trong ddu ngoac chi ra ham lugng styrene
thém vao trén ham lugng cao su cia mu trong
khi polyme héa. B% déo (Po) va dp nhdt Mooney

cta 2 hén hop nay duge chi ra trong bing 2 nhim

so sdnh vdi SBR va CSTN. SNR (30 : 70)cé dddéo
(Po} va dd nhét Mooney tuong duong véi SBR va
cao su dinh chudn mau séng cla Ma Lai (SMRL :
Standard Malaysia Rubber of Light).

SNR duge danh gid mitc d6 chuyén héa va
ham lugng sol-gel theo cdc tién trinh da duge
bédo cdo cho cde nghién ciu tuong tu si dung mi
HANR, d3 chuyén héa 1a phdn tram Monomer
Styrene chuyén thanh Polystyrene khoang 97
cho cd 2 nhém SNR (25 : 75) v& SNR (30 : 70}.

K&t qua tir phén tich sol-gel duge chi ra trong
béng 3.

Petroleum ether dung méi cho CSTN va vat
lizdu giau CSTN cbn Tetrahyrofuran 1 dung méi
cho ed CSTN va Polystyrene. Gel thu duge sau
khi trich trong dang sét cho thay lién k&t vat ly
gitta Polystyrene vA CSTN . Su mét xich cia PS
va CSTN cha yéu do PS ghép trén mach phan td
CSTN. Tithang 3 cho thidy SNR cé6 ham lugng gel
cao hon DPNR (khéng bién tinh). 86 lugng mit
xfch ddang ké ctia PS va NR duge cho thiy sau khi
bién tinh.

Tuy nhién, két qud thu duge tir 2 dung mai
hoan toan phi hgp, didu d6 cho thay SNRs chita
phan triam PS ghép trén mach phéan td NR rat
cao.

Cao su (SNRs) duge phdi trén sit dung cong thik
luu héa Semi EU, dac tinh luu héa va vai tinh chét
co 1§ duge do dat. Két qua thu duge clia san phém lu
héa duge chi ra trong bang 4. Nhu mong muén, T10
va T95 clia SNR ném trong khodng SBR va SMRL.
SNR o6 lye khéng dit tuong duong, SMRL v c6 lue
khang kéo cao hon SBR.

Than den HAF (Hight Abrasion Furnace)
duge sit dung d€ danh gia kha nang ting cudng
cua SNR (25 : 75) so v4i SBR 1502 va SMRIL.
Két qua duge ghi trong bang 5. Pac tinh luu héa
va tinh chat co 1§ cha bat ky cao su nguyén lidu
nao duge t6i uu héa bang cach st dung chat don,
hé luu héa dau héa déo... mdt céch thich hgp.
Trong nghién cifu cta ching tdi, don pha ché
duge ¢d dinh nhim muc dich so sanh. Thi két
qud thu duge nhén thdy véi than den HAF, dac

grades. Polymerization was carried out in a
reaction vessel with an automatic temperature-
control system under nitrogen atmosphere. An
outline of the experimental procedure.
processes and testing involved is shown in fig.1.
All the processes and testing involved were
done according to standard laboratory
procedure and/or procedure obtained from the
literature.

IV.RESULTS AND DISCUSSION

For simplicity, the resultant PS-NR mixtures or
PS-modified NR is referred to as SNE. SNR (25:75)
and SNR (30:70) were prepared accordingly : the
ratio in bracket indicates the amount of styrene
added to the dry rubber content of the latex during
polymerization. The plasticity and Mooney viscosity
for these two mixtures are shown in table 2 in
comparison with other rubbers. Relative to each
rubber, both properties show the same trend as
expected since they are viscosity related. In terms
of these two properties, SNR (30:70} is considered
comparable to SBR and SMRL.

The SNRs were evaluated for their coversion
and sol-gel content according to the procedure
described in the literature for similar studies
using HANR latex. The conversion, i.e., the
percentage of styrene monomer converted to PS
was approximately 97% for both mixtures. The
results from sol-gel analysis are shown in table 3.

Petroleum ether is a solvent for NR and NR-
rich materials while tetrahyrofuran is a solvent
for both NR and PS. The gel observed is in the
loose form indicating physical crosslinks due to
chain entanglement. Since the SNRs have higher
gel content than the untreated DPNR, a
significant amount of chain entaglement has been
introduced after the modification. The chain
entlanglement is most probably due to the
grafting of PS on to the rubber chains. However,
since the results form both solvent treatment are
very comparable, it is apparent that the SNEs
contain a very high percentage of grafted PS.

The SNRs were compounded using a typical
sulfur curing recipe and the cure characteristics
and some mechanical properties were
evaluated. The results for the gum vulcanizates
are shown in table 4. As expected, the scorch
time and the cure time (t95) are in between
those of SBR and SMRL. The SNRs have
comparable tensile strength to SMRL and
ingnificantly better tear strength than SBR.

Théng 10/1997
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Bdng 3: Ty 1é hoa tan (% khéi lugng) ctia SNR va DPNR tit phéan tich sol - gel
Table 3: Soluble portion (wt%) of SNR and DPNR from sol-gel analysis

Cao su (Rubber) Petrcleum ether Tetrahyrofuran |

SNR (30 : 70) 35,9 35,3 ,
SNR (25 : 75) 37.2 36.2 !

| DPNR 68,5 71,2 i

Bing 4: Tinh chit ctia hdn hgp va san phdm luu héa ctia SNR, SBR, SMRL khong dén

Table 4: Properties of gum mixes and vulcanizates* of SNRs, SBR, and SMRL

SNR SNR | SBR | |

(30:70) | (25:75) | 1502 I SMRL !

Pac tinh lun héa (Curing characteristics) | !
T10 (min) (Scorch time (min)) 11.0 113 \ 18.0 7.3
Tos (min) 20,0 21,0 45,0 143
Tmax = Timin (dN.m} 19.0 20,3 20,5 22,0

Tensile properties

M100 (Mpa) 1.2 1,0 0.8 0.6
TS (Mpa} 17,7 18,5 1,7 17,8
EB (%) 715 7256 425 995
L Khdng xé (Kgficm) (Tear strength (kgf/cm)) 12,3 16,8 8,3 26,2

Bdng 5: Tinh chit hén hgp cao su va sian phdm luu héa ctia SNRs, SBR va SMRL
Table 5: Properties of filled mixes and vuicanizates * of SNRs, SBR, and SMRL

SNR (25 : 76) SBR 1502 SMRL
Dic tinh luu hoa (Curing characteristics)
T10 (min)} (Scorch time (min}) 6,0 10.0 6.5
T95 (min) 16,5 50.0 14,5
Toax - T (AN.m)Y 31,5 46,0 34,0
Tensile properties
M100 (MPa) 2,9 2,2 2,2
TS (MPa) . 17.5 16,9 18,5
EB (%) 605 785 830
Khang xé (Kgflfem) (Tear strength (kgficm)) 40,1 22,5 67,6
b6 cing (IRHD) (Hardness (IRHD}) 72 54 43.0

* Recipe : 100 phr rubber, 2 phr IPPD, 5 phr Zinc Oxide, 2 phr 8,. acid, 1.5 phr MBTS,

1.5 phr 8. and 30 phr carbon black.

tinh luu héa ciia SNR hoan toan tuong duong
vdi SMRL. Tir s8 lidgu M100 EB, 49 cing, SNR 12
vit liéu ciing hom SMRL hay SBR nhung khéng
dit tuong duong, luc khang xé cia SNR thi cao
hon nhiéu so vdi SBR.

V. KET LUAN VA PHUONG HUONG

Cac Su thign nhién - PS da duge sdn xuét
trong phong thi nghiém véi mot s tinh chat mong
mudn nhung khéng 1am mat di tinh chit khang
dit eda CSTN. Ngoai tinh chat khang ditt, dac
tinh luu héa cda SNR thi tuong duong CSTN, do
cliing va luc khdng xé t6t hon cia SBR. Dya vio

Carbon-black filled vulcanizates were also
evaluated for SNR (25:75), SBR and SMRL. The
results are shown in table 5. It is noteworthy
that the curing behavior and mechanical
properties of every rubber could be optimized
or reasonably balanced by fiddling with
curatives, fillers, processing oil, etc. In our case,
the recipe was fixed for the purpose of
comparison. With the introduction of carbon
black, the curing characteristics of the SNR
become quite comparable to those of the SMRL.
As indicated by the M100, EB, and hardness
data, the SNR is a stiffer material than either
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mot s8 tinh chat duge dénh gid, SNR c6 mét
tiém nang hita hen 14 vat lidu thay thé SBR trong
nhiing ing dung riéng 18 holic phéi trén vdi cao
su thién nhién.

Cong viée sdp téi bao gdm :

1. St dung thiét bi DSC va cing hudng tir hat
nhén NMR dé x4c dinh nhiét 49 chuyén thiy tinh
(Tg} va s6 lugng polystyrene ghép trén mach cao
su TN.

2. Khdo sdt dac tinh lao héa, dic tinh mdi,
dac tinh cg dong hoc cla san phdm luu héa SNR.

3. Gia tang ham lugng PS trong CSTN nhim
cai thién dg ciing, chéng lao héa, chéng mai mon,
khdng dién cia SNR nhim muc dich san xuit
cao su nhiét déo biing phuong phdp héa hoc.

SBR or SMRL but with comparable tensile
strength. The tear strength of the SNR is also
significantly better than that of SBR.

V. CONCLUDING REMARKS AND FUTURE
WORKS

The preparation of SNR as described has
produced a PS-modified NR which displays the
desirable properties without loosing the high
tensile strength of the unmodified NR. Besides
the tensile strength, the cure characteristics are
quite comparable to those of NR with better
hardness and tear strength than SBR. Based
on the properties evaluated. this material has
a good potential in providing an alternative for
SBR whether as a single rubber or as blends
with NR.

Future works will include :

1. Details characterization of the SNR using
DSC and NMR spectroscopy to determine the
Tg and amount of polystyrene grafted.

2. Aging resistance, fatigue resistance, and
the dynamic mechanical properties of the SNR
vulcanizates.

3. Higher polystyrene content SNR for
improving the hardness, ageing resistance,
abrasion resistance, and electrical resistance of

" other rubbers similar to the use of high styrene

resin, and also as a thermoplastic elastomer.
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KHU NITROGEN KHO! NUGC THAI CAO SU BANG BEO NHAT BAN
(EICHHORNIA CRASSIPES) TRONG PHUONG PHAP HO TAO MAT D) CAO
NITROGEN REMOVAL FROM RUBBER WASTEWATER BY WATERHYACINTH IN
THE HIGH RATE ALGAL POND

Nguyén Ngoc Bich, Mohammad Ismail bin Yaziz, Nordin Abdul Kadir Bahkti

I. TOM TAT

Hai muoi dot khdo nghiém theo 16 va 3 dot
khdo nghieém theo phuong thic lién tuc cia thi
nghiém trong phong da dugc thuc hitn dé nghién
ctiy vige khit nitrogen khdéi nude thdi cao su ditng
phuong phdp hé nuéi tdo mét dé cao (High Rate
Algal Pond, HRAP) cé su hién dién cia beo Nha:
Bdn trong hé. Su cin bing khéi lugng cia nitro-
gen chung trong hé théng téng hop cho thdy viéc
khit nitrogen phu thujc vio qud trinh phéng thich
amonia, qud trinh nitrat héa - khi nitrat héa sinh
hoc, qud trinh ddng héa nitrogen bdi tdo va qud
trink hdp thu nitrogen ctia beo Nhat Bdn. Sy canh
tranh giita cdc loai tdo (trong dé Chlorella vul-
garis chiém chi véu) vé beo Nhat Bin dén dén
hiéu qud khit nitrogen va giam thidu chét rdn lo
ling t6t hon so vdi phuong phap HRAP truyén
" théng. Phuong thiic xit ly theo 16 logi bd duge dén
99,19% TKN va 99,22% COD sau 20 ngay. Phuong
thie xit Iy lign tuc vét thoi glan luu triz 6 ngdy log bo
dupe 88,42% TKN, 83,67% COD va 94,56% BOD.
Heim lugng TSS cuéi cing thap hon 50 mg/l.

1L GIGI THIEU

Viéc xit 1§ chat thai bing phuong phap nubi
ciy tao di dugc nghién ciu vA phét trién tit thap
nién 1950 (Oswald et al.,1957). Phuong phdp hé
nubi tdo mat dé cao (High Rate Algal Pond.
HRAP) di chimg minh 1a ky thuat xi I nuéc thai
hiéu qua nhit thube nhém phuong phap nay, dac
biét trong viée loai béd nitrogen. Trong viée xir Iy
nude thai cao su, két qud kha quan da dat dugc
vGi phuong phap ho nudi tdo mat do cas, HRAP
{Nordin va Zin, 1989). Tuy nhién, do chic nang
chinh cha hd xi 1y 1a déng héa cac chét dinh duGng
trong nuéc thai bing tdo thong qua qué trinh trao
d8i chat cia ching nén di dan dén hién tugng
phat trién c4c chét ran hiu co 1o ling trong hd.
Do @6, cong doan tiép theo can phéi thyc hién la
loai tdo ra khéi nudc thai da duge xif ly.

Ngudi ta da phat trién nhiéu k¥ thuit thu
hoach v ly tdch d¢ loai tdo ra khoi nudc thai da
x(f 1y, trong dé trién vong nhit 1a cdc phuong

L ABSTRACT

Twenty runs in the batch mode and 3 runs
in the continuous mode of o laboratory-scale
experiment were accomplished to study nitrogen
removal from rubber wastewater using the High
Rate Algal Pond (HRAP) with the presence of
waterhyacinth within the pond. Mass balance
of nitrogen in the integrated system revealed that
the removal was due to ammonia desorption,
biological nitrification-denitrification, nitrogen
assimilation by the algae, and nitrogen uptake
by waterhyacinth. Competition between algae (in
which Chlorella vulgaris was dominant) and
waterhyacinth led to better nitrogen removal
and the reduction of suspended solids. by
comparison with the conventional HRAP. The
batch mode removed 99.19% TKN and 97.22%
COD after 20 days. The continuous mode, using
a 6-day retention time, removed 88.42% TKN,
83.67% COD, and 94.56% BOD. Final TSS levels
were lower than 50 mg/L.

II. INTRODUCTION

The treatment of wastes using algal cultures
has been researched and developed since 1950
(Oswald et al., 1957). The High Rate Algal Pond
{HRAP) has proven the most efficient of this type

of treatment. particularly in nitrogen removal.
Regarding the treatment of rubber effluent.

remarkable outcome was obtained using the
HRAP (Nordin and Zin, 1989). However, since
the main function of the pond is the assimilation
of nutrients in wastewater by algae through their
metabolism, this leads to the development of
organic suspended solids in the pond. Therefore,
a further practice is needed to remove algae from
the treated effluent.

Many separation and harvesting techniques
have been developed to remove algae from the
treated effluent, amongst them the most
promising are centrifugation, chemical
coagulation, and autoflocculation (Oswald and
Golueke, 1960). However, unless the algae
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phép ly tdm, dong tu héa hoc va tu két béng
{autofloc-culation) (Oswald va Golueke, 1960).
Tuy nhién, trit phi tdo thu hoach duge c6 mot
gia kinh t& nao d6. cdn thi hau hét cdc phuong
phép thu hoach tdo déu tén kém va / hodc phiec
tap do cdc yéu cau vé nang lugng, héa chdt va
cdc vat tu khéc, cdng nghé phie tap va thiét bi
tinh vi (Fallowfield va Garret, 1985).

Trong s6 cac thiy thuc vat da duge st dung
trong viée x{f Iy nudce thai nhAm muc dich loai bé
cac dudng chat va nang cao cap nudc thai, cdy beo
Nhat Bdn (Eichhoornin crassipes) la mit trong
nhiing dai thye vat ¢6 hidu qua nhit (Hauser, 1984;
Redly va De Busk, 1985). Tuy nhién, chua c6
mot cong trinh nghién cfu ndo lyu tdm téi cing
sinh séng cla tdo va béo Nhat Ban trong chng
mjt hé théng xi 1y.

Cong trinh nay nham nghién ciu kha ning
cla mot hé théng x 1y tdng hgp duge tao ra bang
cdch dua b2o Nhat Ban vao hé nudi tdo mat do
cao, HRAP d& xid 1y nude thai cao su ths. Co ché
loai bd nitrogen cia hé théng nay ciing duge
khéo sat.

I VAT LIEU VA PHUONG PHAP

1. Mb ta ciac md hinh

Mé hinh ding trong phuong thic xt 1y theo
16 duge lam tif nhom tdm 6 d6 day 3 mm. Khay
¢6 kich thue 1070 x 670 x 200 mm, vé6i thé tich
t6i da 143 1 va dién tich bé mat 0,72 m2. Mét
tdm ngin chia khay ra lam 2 kénh. Cdc mang
PVC c6 kich thude 18 ludi 12 mm duge ¢& dinh &

produced have economic value, most of the
harvesting methods are costly and/or complicated
due to their requirements of energy, chemicals
and other materials, complex technologies, and
sophisticated equipment (Fallowfield and Garrett,
1985).

Amonpgst aquatic plants that have been used
in wastewater treatment for the purposes of
nutrients removal and effluent upgrading,
waterhyacinth (Eichhornia crassipes} is one of
the most effective macrophytes (Hauser, 1984;
Reddy and De Busk, 1985). However, no past
study has mentioned the living together of
waterhyacinth and algae in a treatment system.

This study investigated the possibility of an
integrated treatment system created by the
introduction of waterhyacinth into the HRAP
to treat raw rubber wastewater. The structure
of nitrogen removal in such a system was also
studied.

. MATERIALS AND METHODS

1. Description of models

The mode uged in the batch mode was from
aluminium sheet of 3-mm thickness. The hasin,
measured 1070 x 670 x 200 mm, provided a
maximum volume of 143 L and a surface area of
0.72 m2. A partition divided the basin into 2
channels. PVC screens, of 12-mm mesh, were fitted
at the halfway of the channels separating the basin’s
area into 4 equal compartments, for the purpose of
growing waterhyacinth. A 0.37 kW centrifugal

3 vdch ngan Mang ngan
(3 baffles) (Screen)
y
B (
Bom € o
Pump ’
P Biém aliy méu ) |
(Point to take samples) —7 So db mat bing
{Layout}
f | E
So dé cdt doc
(Elevation)

Hinh 1: So dé mé hinh diing trong phuong thic xi Iy theo 16
Figure 1: Schematic diagram of model used in batch mode
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B¢ phan cap nlwc thdi

3 vach ngan

Medang ngdn

(3 baffles) {Screeni

B,

\

\

1
fﬁg thoat

So dé mat bang
(Outler) Lyt
B¢ phin cdp nuoe thai
(Feeder)
Ong thodt
Ouﬂ ef, Sa di edr-doe
{Elevation)

So dé 2: M6 hinh ding trong phuong thic xi ly lién tuc
Figure 2: Schematic diagram of model used in continuous mode

gilta cdc kénh va chia khay ra thanh 4 phén c6
dién tich bing nhau nham muc dich nuéi béo
Nhat Ban. Khay cing duge trang bi 1 bom ly
tam c6 cong sudt 0,37 kW cling vdi cdc éng dan
dé tao dong luu chuyén. Tée 46 dong chdy duge
an dinh & mic 60 Iphut nhd vio mdt van va
mét duemg éng phu. Nham loai bé ddng xody va
tdng cudng hiéu qui trén ldn, 3 vdch ngin
(baffles) duge gén vao 6 thif nhat cia khay.

Khay dung trong phuong thic xd 1y lién tue
¢6 hinh chir nhat vdi cdc canh tron. N6 cd kich
thusec 1840 x 620 x 250 mm, ¢6 thé tich tdng
cng 265 1 va dién tich bé mat 1,05 m2 Tuong
tur nhu két cu khay & trén, né c6 mdt vach ngén,
2 mang ngan, 3 baffles, bom va dng dan, tat ca
nhim tao dong luu chuyén va nudi beéo Nhit
Ban (hinh 2). Nudc thai chdy theo trong luc tif
mdt thiung cdp nu6e thai cé thé tich 50 1 qua
mét van didu chinh tuy theo thoi gian lwu git
thiy hoc duge 4n dinh trude. Nude thai duge xa
thodt ra nha mot dng xi.

2. Hoat ddng cua cac md hinh

Trong md hinh xii 1y theo 16, nuge thai va tao
duge dd vao trong khay cho dén khi dat duge
téng thé tich 120 1. Hén hgp chit léng c6 chi s
COD hda tan khodng 500 mg/1. Nude thai sif dung
1a serum ma skim tif nguén ché bién cao su ly
tam. Nudc mua duge dimg dé pha loing serum
mu skim va d& bu lugng nudc béc thoat hoi hang
ngdy. Lugng tdo dua vao nudi cdy la

pump was equipped, with piping, so that circulation
could be made. With a valve and a bypass. the
flowrate was set at 60 L/min. To disperse turbulence
and enhance mixing effect, 3 baffles were attached
to the first compartment.

The basin used in continuous mode was
rectangular with round-shaped edges. Its
dimensions were 1840 x 620 x 250 mm, providing
a surface area of 1.05 m? and a total volume of
265 L. As in the previous basin, it had a partition,
2 screens, 3 baffles, pump and piping, all were to
make circulation and to grow waterhyacinth
(figure 2). Wastewater flowed by gravity from a
50-litre feeder through a valve, adjusted
accordingly to a given hydraulic retention time.
An outlet pipe allowed the effluent to overflow.

3. Operation of models

‘In the batch mode, wastewater and algae
poured into the basin to make a total volume of
120 L. The mixed liquor possessed an
approximate soluble COD of 500 mg/l.. The
wastewater in use was skim serum latex
concentrate processing. Rain water was used to
dilute the skim serum, and to compensate daily
evaporation. The inoculum of algae was 15 mg/L
dryweight, from a stock culture of Chlorella
vulgaris. Waterhyacinth, accordingly to every
run, was introduced at the beginning or midway
of the run, into the basin, to make a cover of
25%, 50%, 75%, or 100% of the surface area. The
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15 mg tong lugng kho/lit, 18y tif ngudn nudi du
trit tao Chlorella vulgaris. Tuy vio timg dot khao
nghiém, beo Nhat Ban duge cung cip vae khay
viao lae bat dau hoac giita dot khao nghiém theo
muc do che pha 25%, 50%, 75% hoac 100% dién
tich bé mat. Mat dé che phd ban diu cla beo
Nhat Ban 1& 7 kg trong lugng tugi/m? trong lac
mat do che phd gilia k¥ khao nghigm 1a 21,6 kg
trong lugng tusi/m2. Viée trén lan ting dot duge
thue hién bing céch khufly ddo 15 phit va tiép dé
¢ho nghi 165 phit. Khong thuc hién viée tron 1n
trong trudng hgp beo Nhit Ban che phu 100% bé
mat vi md thue vét co thé lam nghet cic ong dan.

Trong thi nghiém x 1y theo phuong thic lién
tue, tao trute het duge trong vao khay, khay dioe
dat trong nha kinh. Hén hop chat léng duge d6 day
khay dén thé tich 210 1. Khi quin thé téo da dat
duge trang thai can bing, beo Nhét Ban sé duge dua
vao khay trong mit dién tich duge gigi han bdi cac
mang ngan. Mot dgt khao nghigm duge bt dau bing
cach khéi déng vige cung cip nudc thal, va thoi gian
lwu trt duige x4c dinh bang cach didu chinh tic do
dobng chay céip nude thai nhe vio mot van. Nuie thal
da duoc hoa loang nhu trong truimg hap xaf 1y theo 16
duge ding ¢ thi nghiém nay, ngoar trif vige dimg
nudc may dé hba loang. Khong thuc hign viec cdp b
lugng nude boe thoat hoi. Chu ky bom bao gbm 15
phat tron 1an va tigp d6 1a 105 phit nghi.

3. LAy miu va phén tich

Boi véi phuong thdc xi 1y theo 16, néng do
oxygen yéu cau (DO), pH, nhiét dé nudc va khong
khi duge do tai chd mdi ngay. Hai ngay mét 1an,
lay mau dé phan tich cde chi tiéu TSS va VSS,
Béon ngay mdt lan, 1dy mau d& phan tich céc chi
tiéu TKN, AN, NO3-N. NOy-N va Chlorophyll
A. Trong lugng tuo cda béo Nhit Ban duge quan
trac dién hinh 4 ngay mét ldn bing cdch cin
trong lugng beéo trong mét cai gid cé dién tich
biét trude va chia sé lugng cdy béo da biét, gid
nay duge dat thudng xuyén trong khay. Chi s8
COD va mife do kiém héa duge phan tich tai cdc

mitial density of the waterhyacinth cover was
7 kg wetweight/m?, whilst the mid-run density
was 21.6 kg wetweight/m2. Intermittent mixing
was conducted in which every 15-minute agitation
followed by a 15-minute quiescence. No mixing
was performed in runs with 100% area covered.
since the plant tissue would clog the pipes. The
systems were placed in a glasshouse.

In the continuous mode. algae were grown
first in the basin, which was placed in a
glasshouse. The mixed liquor was amounted 210
L. When the algal population had reached their
equilibrium, waterhyacinth was introduced into
the basin. in the area limited by screens. A run
was then started by starting feeding. and a
retention time was set by adjusting the feeding
flowrate by means of a valve. The same diluted
wastewater as that in the batch mode was used,
except that tap water was used in dilution. No
evaporation compensation was performed. The
pumping cycle consisted of 15 minutes of mixing
followed by 105 minutes of stillness.

3. Sampling and analysis

For the batch mode, DO concentration, pH.
water and air temperatures were measured in
situ everyday. Every 2 days, samples were
taken and analysed for TSS and VSS. Every 4
days, samples were taken and analysed for
TKN, AN, NO3-N, NOg-NM, and chlorophyll a.
Waterhyacinth wetweight was measured every
4 days, representatively, by means of a basket
with a known area and contained a known
amount of the plant, permanently included in
the basin. COD alkalinity were analysed at
important points of time during the runs, and
so was the counting of algal cells.

Mass balance of nitrogen was carried out
according to the Law of Conservation of Mass,
which in this study can be expressed as (1):

To carry out mass balance of nitrogen.
nitrogen contents of the microbial biomass,

CN = CN solit) + ON atgitt + ON whity + ON amt) + ON niy = const  {1]

Trong dé : Cy : tong ham lugng nitrogen trong
bé phan ing cia dot khdo nghiém,; Cy goup * ham
lugng nitrogen hoa tan d thoi diém t; Cy g oy
ham lugng nitrogen trong sinh khol tdo & thoi
diém t; Cn wh 1y - ham lugng nitrogen trong mé

beo Nhdt Ban ¢ thoi diém 1 Cy amity V& CN niey’

khéi lugng notrogen mdt di, tuong ung do qud
trinh bay hoi amoniac va qud trinh nitrat héa -
khit nitrat héa sinh hoc & thei diém ¢t

In which Cy : total nitrogen content within
the batch reactor; Cy 41 - soluble nitrogen con-
tent at time t; Cy qlg) © nitrogen content in
microbial biomass at time t; Cn iy @ nitrogen
content in waterhyacinth tissue at time t;
CN amiy and Cy nip) ¢ nitrogen losses, respec-
tively, due to ammonia volatilisation and bio-
logical nitrification-denitrification, at time t.
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Bdng 1: Mb ta cae dgt khao nghiém theo phuong thie xi@ 1y theo 16
Table 1: Description of runs in batch mode

Dot khio nghiém | Thoi lugng (ngay) D$ che phi cia beo Nhit Ban
Run Length (day) Waterhyacinth coverage
0% | 25% | 50% 75% | 100%

HRAP théng thudng (Normal HRAP)

1 20 v i

2 20 v I !

3 20 v i :

4 20 v i |
Pht: beo gitta ki (Mid-run cover) ?

5 20 v é %

6 20 v ;

7 20 v ;

8 20 v '

9 20 v

10 20 v

11 20 v

12 20 v
Phii b2o ngay tir ddu (Initial cover)

13 20 v |

14 20 v

15 20 v

16 20 v

17 20 v

18 20 v

19 20 v

20 20 o

I

Bing 2: Mb ta cic dgt khao nghiém trong phuong thic xd 1y lién tuc
Table 2: Description of runs in continuous mode

Dgt khio Thai gian Iva trd Toc 4o dong chay Thai lugng Mitc che phu cua béo
nghiém (ngay) (mL/phiit) (Ngay) Nhit Ban
Run Retention time (day) Flowrate (mL/min) Length (day) Waterhyacinth Coverage
1 9 16,2 27 50%
2 6 243 18 50%
3 3 48,6 9 50%
K¥ ni&ém 100 ndm cay Cao su di nhap vao Viét Nam Thang 10/1997
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450
400 Khéng phi béo
350 1 tNo couver}
- Beo che phti 25%
= 300 0T (25% covered)
E 250 1 Béo che phi 50%
g 200 | = (50% covered,
> 150 B0 che phii 75%
100 * (75% covered)
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Figure 3: V8S in batch mode, waterhyacinth at mid-run
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thé#i diém quan trong trong qud trinh khio
nghiém, tuong tu dai vdi viéc dém s3 té bao tédo.

Can bing khéi lugng nitrogen thuce hién theo
dinh luat bdo toan khéi lugng duge biéu thi trong
nghién ctiu nay nhu [1] trang 263.

PYé thue hién viée can biing khai lugng nitro-
gen. ham lugng nitrogen trong sinh khéi vi sinh
vat, trong md beéo Nhat Bdn va trong dung dich
duoe loc da duge phan tich vao lac bat dau, gitia
k¥ va cudi ky cdce dot khdo nghiém.

Trong phuong thife xi 1§ lién tuc, viée 1ay mau
nude thai di vao va nude thai thoat ra duge thuc
hién hang ngay sau khi ba théi doan cua thai
gian [un gitt da chdng 1én nhau tinh tir khi bat
déu cia méi dot khdo nghiém. Cac chi tiéu sau da
duge phan tich : COD, BOD. TKN, NH3-N, NOs-
N. NO-N, TS8S, VS8, do kiédm héa va pH.

Cdc phéan tich duge thue hién theo qui trinh
dp dung tai Vién nghién cdu Cao su Malaysia
{RRIM, 1970:RRIM, 1980) va theo cdc phuong
phap tiéu chudn (APHA, 1975).

IV. KET QUA VA THAO LUAN

1. Anh huéng ctia béo Nhat Ban, chit
rdn lo ling

Beo Nhat Ban Gc ché quan thé tdo rat rd
rang. Lugng chét rin lo ling bay hot (VSS) gidm
rat nhanh sau khi bdo Nhil Ban duge dua vao
hé thong (hinh 3), va céc té bao tdo duge thay
bam dinh vao ré beo. Khi beo Nhit Ban duoc
dua vao ngay lic bit ddu dot khdo nghiém, sinh
trudng cia tao bi de ch& mot phan (hinh 4). Khi
beo che phu 100% dién tich. khong cdn ghi nhan
duge su tang sinh cla tdo trong hé thong nia.

Tinh trung binh, cdc két qua quan trac Chlo-
rophyll a cho thay 88,36% chat ran lo ling bay
hai (VSS) 1a khéi luong tao kha, véi gid dinh sic
td cdu thanh 1% khéi luong tdo kha. Dén lugt
minh, ham lugng VSS chigdm 91,12% tong s6 chat
rén 1o limg (TSS). Ham lugng Chlorophyll a co
quan hé rdt chat ché véi VSS (r? = 0,96) va TSS
(re = 0.89).

Cung da quan sat thay cé sy thay doi trong
quan thé tao. Tif quan thé thuan ching Chlorella
vulgaris ban dau, qua qué trinh khdo nghi¢m.
cdc loai tdo khdc nhy Scenedesmus acumiatus,
S. quadricauda va Ankistrodesmus falcatus da
duge phat hién thdy xuat hién trong dung dich.
Tuy nhién. két qua dém t€ bao téo cho thay loai
Chlorella vulgaris chi€m (u thé (trung binh ¢6
1,96 x 106 t& bao trong 1 ml, chiém 89,48% tdng

waterhyacinth tissue, and filtered liguor were
analysed at the beginning. the middle, and the
end of the runs.

For the continuous meode, sampling was
conducted on influent and effluent daily after 3
times of retention time have elapsed since the
start of every run. Analyses were carried out
for COD, BOD, TKN, NH3-N, NO3-N, N(s-N,
TSS. VSS, Alkalinity, and pH.

All analyses were carried out in accordance
with procedures adopted by the Rubber
Research. Institute of Malaysia (RRIM, 1970;
RRIM 1980) and the Standard Methods iAPHA.
1975}

IV.RESULTS AND DISCUSSION

1. Impact of Waterhyacinth on
Suspended Solids

Suppression of warwehyacinth over algal
population was apparent. V88 dechined rapidly
after waterhyacinth was introduced into the
systems (figure 3), and algal cells were found to
stick to waterhvacinth’s roots. When
waterhyacinth was introduced at the beginning
of the runs., growth of algae was partiv
depressed (figure 4). With 100% area covered.
no bloom of algae in the system was recorded.

On average, chlorophyll a measurements
showed that 88.36% of the Volatile Suspended
Solids (V8S5) was algal dryweight. by assuming
that the pigment constituted 1% of the algal
dryweight. In its turn. the V88 concentration
was 91.12% of the Total Suspended Solids (TSS).
Chlorophyll a concentration correlated very
closely to VSS (2 = 0.96) and to TSS (r4 = 0.891.

Change in the algal population was ohserved.
From the initial pure culture of Chiorelia
vulgaris, over the study period. Scenedesmus
geuminatus, 5. quadricauda. and
Ankistrodesmus falcatus were found in the
liquor. However, counting of cells indicated
Chiorella vulgaris to be dominant (average 1.96
x 106 cells per mL, 89.48% of the population. at,
the peaks of algal growth).

Although it is known that Chlorella sp.
Cannot grow in raw rubber wastewater (John
and Zin. 1977), in this study their growing in
raw rubber wastewater was possible thanks to
the use of acelimation technique. However, the
algae still could not survive a raw wastewater
as strong as 750 mg COD/L.
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Figure 6: TKN Removal with Waterhyacinth at mid-run
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Figure 7: TKN Removal with Waterhyacinth at start
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Figure 8 : AN Removal with Waterhyacinth at mid-run
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quin thé vio giai doan cao diém sinh trudng
cla tao).

Mac di ngubii ta da bigt Chlorella sp. khong thé
sinh trudng trong nudc thai thd cia cao su (John
va Zin, 1977), tuy nhién trong c¢éng trinh nghién
citu ndy, tao c6 thé sinh trudng duge trong nude
thai thd cao su nhis vao viée 4p dung k¥ thuat thuin
héa. Tuy véy, tdo vln khong thé ton tai duge khi
e thai cao su cd COD cao dén 750 mgl.

2. Anh huéng ciia sinh truéng caa tio
dén sinh trudng clia béo Nhat Ban

Két qua cho thdy khong ¢6 tdo khéng dnh
hudng dén sinh trudng cia beo Nhit Bdn, vi t6c
dé sinh trudng cia béo khong thay déi ¢6 y nghia
trong cdc dgt khdo nghiém véi cdc mac dd che
phi ban d4u khdc nhau (trung binh 197 g trong
lugng tuoi/m2/ngay).

Trong 9 thang thi nghiém, nhiét d9 nude 181
da, toi thiéu v trung binh la 33°C, 20,8°C va
30,6°C.

3. Khit nitrogen Kjeldahl téng s&

Véi sy hién dién cia béo Nhat Ban ¢ gida
dot khdo nghiém, viéc khit loai nhiéu hon nifa
nitrogen Kjeldahl tdng s6 (TKN) da duge thue
hién (hinh 6). Tinh trung binh, hé thdng c6 bio
Nhat Ban gidam duge 23% TKN so v6i hé thong
ho tdo mat dd eao théng thudng.

Trong céc dgt khao nghiém ¢ bd sung beo
Nhat Ban ngay tif lae dau, viec khit loai TKN cfing
t6t hon so vdi cde dot khéo nghigm khdng ¢d
béo (hinh 7). Tuy nhién, trong truong hgp béo
che phll 100% dién tich, midc di khéng cé khac
biét nhiéu vé ham lugng TKN cudi cling so vdi
phuong phdp hé tdo mat d§ cao thong thudng,
tée d6 khd loai TKN cham hon dang ké trong
vong 10 ngay dau. Hién tugng ndy mot mit cé
thé do toc do ddng héa chia beo Nhat Ban chim
hon so véi tdo, mit khadc su che phd cia béo da
gdy trd ngai cho viée bay hoi amoniac.

4. Loai nitrogen dang Amoniac

Do dai da sé nitrogen Kjeldahl tdng sé la
nitrogen dang amoniac (AN) (trung binh chiém
75,15%) nén chiéu hudng gidm thiéu tuong tu cling
duge ghi nhén thiy.

Khoang sai biét gitta ham tugng TKN va AN
(tic N hitu co) trong nudc thdi ban diu duge thu
hep nhanh chéng hon trong cdc khao nghiém
khéng cé6 béo che phi hodc chi che phi vao lic
gitta k¥ so védi trong cdc khde nghiém cé béo che
pht ngay tif ddu, Diéu nay c6 thé ngu ¥ la vige
khit loai N hitu co bang beo Nhat Bdn kém hon

2, Effect of Growth of Algae on Growth
of Waterhyacinth

No effect of algae on growth of waterhyacinth
was observed, as the growth rate of
waterhyacinth (average 197 g wetweight/m?/day)
did not vary significantly in runs with different
initial covers, :

During 9 months of the experiments, the
maximum, minimum, and average water
temperatures were 33°C, 28°C, and 30.6°C.
respectively.

3. Removal of total Kjeldahl nitrogen

With the presence of waterhyacinth at mid-
run, further removal of TKN was obtained
{figure 6). On average, TKN reduction in
systems with waterhyacinth was 23% higher in
comparison with that of the normal HRAP.

In runs with waterhyacinth at start, removal
of TKN was also better than that of runs without
waterhyacinth (figure 7). However; in runs with
100% area covered, although there was not
much difference in final TKN compared to the
normal HRAP, the removal rate was
remarkably slower during the first 10 days. This
could be due to, for one reason, assimilation
rate of waterhyacinth was slower than that of
algae, for another, waterhyacinth coverage
obstructed ammonia volatilisation.

4. Removal of ammoniacal nitrogen

As most {average 75.15%) of the total
Kjeldahl Nitrogen (TKN) was ammoniacal
nitrogen (AN), similar reduction trends were
observed.

The gaps between TKN and AN
concentrations (i.e. organic N) 1n the initial
wastewater narrowed faster in runs without
cover and with midway cover, than they did in
runs with initial cover. This possibly implied
that removal of organic N by waterhyacinth was
lower than by algae and heterotrophic bacteria,
which were mainly responsible in the
assimilation of organic N.

5. Configuration of nitrogen removal

a. Nitrification-denitrification

The presence of nitrate nitrogen during runs
with waterhyacinth at start, except that with
25% coverage, was evidence for nitrification.
This suggests that when growth of algae, and
perhaps growth of heterotrophic bacteria, was
suppressed by waterhyacinth, nitrifiers could
develop, as long as the environment was aerobic
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bing tdo va vi khuan di dudng, 1a nhimg loai
chiu trach nhiém chit yéu trong qud trinh déng
héa N hitu co.

5. Co ché loai Nitrogen

a. Qud trinh nitrat héa - Khit Nitrat hoa

Su hién dién cua nitrogen dang nitrat trong
qud trinh khao nghiém vdi su ¢ mat cia béo Nhat
Bin ngay tit dau, ngoai trif trudng hop cd do che
phii 25%. 1a bing chimng ciia qua trinh nitrat héa.
Biéu nay cho thay khi sinh trudng cda tdo va cé
thé ca sinh trudng cla vi khuan di dufng bi dc
ché& hdi beo Nhat Ban. cac chét nitrat s& duoc séan
sinh ra mién la méi trudng c6 tinh thodng khi
{Barnes va Bliss, 1983}). Trong cdc dot khéo
nghiém khéc, cho do NOg-N ¢6 hién dién ngay
tif ddu hay khong di nia thi tif ngay thit 4 trd di
khéng con c6 thé phat hién ra NO3-N nia, hién
tugng nay ¢6 thé duoc giai thich 14 do su sinh
trugng cia tao da e ché sinh trudng cla cdce vi
khuin nitrat héa.

Ngoai ra. trong cac dgt khdo nghiém trén. cing
da phdt hién thayv cé sy hién dién cua nitrogen
dang nitrit, Nhu viy, o6 1& qud trinh khi nitrat
héa eling da xdy ra trong hé thong, nhu 1a hé qué
clia cdc viing yém khi mot phéan, gay ra bdi sy
khuay tron gidn doan. Sif en bing nitrogen cling
cd gia thuyét nay (hinh 11).

b. Qud trink déng héa

Qu4 trinh déng héa da loai bé phéan Idn
nitrogen trong médi dot khdo nghiém. Néi chung,
toe d6 ddng héa do tdo cao hon tée dd dong héa
do beo Nhat Ban mét cach ¢6 ¥ nghia, va mét
mat khac nitrogen cing duge loal bé 6t hon
trong cdc dgt khiao nghiém véi béo duge dua
vao hé thong vaoe e giita k¥ khi tdo da hoan tat
gial doan tang sinh manh cua né. Tuy nhién,
qué trinh déng héa gép phan Idn hon trong viée
loai bo toan bd nitrogen trong cic dgt khao
nghiém ¢6 béo duge dua vao ngay tir dau.

¢. Su phong thich Amonia

Tuy khong phai 14 mot chiic nang chinh cila
phuong phap hé nudi tao mit do cao, qud trinh
bay hai cia amonia vao trong khong khi dong gop
16n vao tong qua trinh loai bd nitrogen. Mat do
tao cang cao, qua trinh phéng thich amonia cang
1én, vi tdo cé kha ning tao pH cao {pH > 9 vao lie
cao diém sinh trudng cia téo) thuan lgi cho qué
trinh bay hoi clla amonia. Nguge lai, sy hién
dién cita beo Nhat Ban lam gidm qua trinh bay
hoi amonia vi beo lam gidm pH va che phi mat
nudc.

(Barnes and Bliss. 1983). In other runs. no
matter NO3-N existed at start or not. it turned
out to be undetectable from dav 4 on., which
could be explained as growth of algae restrained
growth of nitrifying bacteria.

Furthermore, during the above runs, nitrite
nitrogen was also detected. It was assumed that
denitrification also occurred in the systems. as
a result of partly anoxic zones caused by
intermittent mixing. Nitrogen balance has
supported this assumption (figure 11).

b. Assimilation

Assimilation removed the largest part of
nitrogen in every run. Generally. assimilation
rate by algae was significantly higher than that
by waterhyacinth, and better N removal was
obtained in runs with waterhyacinth introduced
at mid-run, when algae had accomlised their
exponential growth phase. However,
assimilation shared larger parts in the total N
removal in runs with waterhyacinth at start.

c. Ammoma desorption

Though not a main function of the HRAP,
the wvolatilisation of ammonia into the
atmosphere contributed largelv to the total N
removal. Ammonia desorption was higher with
higher concentration of algae. since the algae
were capable of providing high pH (pH > 4 at
the peak of algal growth), which is favourable
for the volatilisation of ammonia. The presence
of waterhyacinth, to the contrary, reduced
ammonia volatilisation, as 1t decreased pH and
covered the water surface.

High N assimilation in runs with cover at star
suggesls that when growth of algae was
suppressed, N assimilation would be carried out
by waterhyacinth, as the latter was in its
increase-area growing. The fact that
denitrification 1n runs with 50% coverage was
higher than that in runs'with 75% and 100% area
covered may confirm the idea of the suppression
of waterhyacinth on growth of heterotrophs.

The midway coverage did not significantly
change the N removal structure. This was
because most of N contents had been removed
at the peak of algal growth (day 10). The
presence of waterhyacinth only helped remaove
the remaining amounts of N. :

The initial cover by waterhyacinth heiped
increase N removal efficiency by 23.24% on
average, except that with 100% coverage. There
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Sy dong héa N cao & cédce dot khao nghigm c6
béo che pha ngay tif ddu ching té khi sinh trudng
eia tdo bi de ché, sy déng héa N sé do beo Nhat-
Ban thuc hién, vi béo dang & trong qud trinh
phét trién dién tich. Su kién trong dé, qué trinh
khir nitrat héa cao hon § cde dgt khdc nghigm
vdi mic che pha 50% so vdi muic che phu 75%
va 100% c6 thé gitp khang dinh ¥ kién vé sy Gc
ché ctia béo Nhat Ban dén sinh trudng cua céc
sinh vat di dudng.

~ Su che phii beo vao lic gitta ky khéong 1am
thay d&i mét cdch c6 ¥ nghia cau tric loai bo N,
Diéu nay la do hau h&t ham lugng N da duge loai
hét vao lic cao difm cla su sinh trudng clia tdo
{ngay 10). Sy hién dién cua béo Nhat Béan chi ¢6
tdc dung giup loai bo lugng N con lai.

Su che phi béo ngay tir ddu gidp gia tang hiéu
qud loai bé N dén 23,24% tinh trung binh, ngoai
trir trurng hgp che phi 100%. Khong ¢6 su khac
biét eé ¥ nghia gita cac midc d6 che phd 25, 50
va 75%. Tuy nhién, téc dé kit loai N cao nhdt
vl mdc che phd khodang 50% (hinh 7).

Tinh trung binh, hiéu qua khit loai N ¢ cdc dgt
khdo nghiém cé béo Nhat Ban che pha vao giiia
ky dat 22,87% cao hon. Tuy nhién, khac biét
gitta cac ty 1é che phi khdc nhau vé hiéu qua
khi loai N khéng cé nghia. Nhu da luu ¥ ¢ phan
trén, hdu hét ham lugng N da duge loal bd ngay
tir lae bat ddu dua beéo Nhat Ban vao.

6. Anh huéng ctia béo Nhit Ban dén su
bién déi nitrogen ,

S hién dién cta béo Nhat Ban lam gia tang su
déng héa N, dac bigt trong qua trinh sinh truing gia
tang dién tich cia chimg (hinh 11). Do béo lam giam
pH bing su tich liy acid carbonic va ngin cin sy
thong khi bang cach che phii bé mat hd. nén beo lam
giam su bay hoi amonia. Qué trinh nitrat héa cimg
duge ting cuting vi beo han c¢hé sinh trufng cla tho
bing cch canh tranh dnh sing va dubng chit clng
nhu biing cach bdy céc t& bio tdo bang ré cla minh.
Su ving méat sinh khdi phong pha cla téo gitp cae
chét nitrat phat trién.

7. Hiéu qua ciia phuong thie xit Iy theo 16

R6 rang la hé théng téng hop cho phép loai
bo nitrogen tit hon hé thong hd tdo mat dé cao
- thong thudng (table 3). Bai vdi viée loai bo COD,
sy khac biét khéng cé y nghia. Hon nita, mic
chat rdn lo ling cudi cling trong cde dgt khao
nghigm c6 sy che phil cha beo Nhit ban 1a kha
thap. Phuong phap hd tdo mat cao théng thudng
cho mic dd DO cuc bédo hoda, va pH rat cao. Cac

was 1o significant difference amongst covers of
25, 50, and 75%. However. removal rate was
highest with 50% coverage (figure 7).

On average. removal efficiency was 22.87%
higher in runs with midway waterhyacinth
coverage. Difference in removal efficiency
amongst difference percentages of cover was
insignificant. As mentioned above. most of N
contents had been removed at the introduction
of waterhyacinth.

6. Effeet of waterhyacinth on nitrogen
transformations

The presence of waterhyacinth increased N
assimilation. especially in their increase-area
growth (figure 11). Since it reduced pH by the
accumulation of carbenic acid, and blocked
aeration by covering the pond’s surface,
waterhyacinth reduced ammonia volatilisation.
Nitrification was enhanced by waterhyacinth,
as the latter limited growth of algae by
depriving them sunlight and nutrients. as well
as by trapping algal cells with roots. The
absence of abundant algal biomass allowed
nitrifiers to grow.

7. Performance of the batch mode

It was clear that the integrated system
provided better nitrogen removal than the
normal HRAP (table 3). For COD removal. the
difference was not significant. Furthermore, final
levels of suspended solids in runs with
waterhyacinth coverage were remarkably low.
The conventional HRAP produced super-
saturated levels of DO, and very high pH. Runs
with 50% waterhyacinth coverage also brought
about high DO levels together with pH near
neutral. Alkalinity was reduced significantly due
to the assimilation of carbon dioxide by algae and
carbonates by waterhyacinth.

V. CONCLUSIONS

Upon results from this study, the possibility
of the combination of Chlorella vulgaris and
waterhyacinth within a treatment system to
treat raw rubber wastewater was confirmed.
Nitrogen removal mechanism in such a system
could include assimilation, ammonia
volatilisation, and nitrification-denitrification.
In addition, the integrated system may bring
about & better treatment, by comparison with
the conventional HRAP, in terms of nitrogen
and solids removal. Further investigation into
the feasibility of this integrated system, in
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Table 3: Characteristics of the treated wastewater in batch mode

Khéng che phi béo

Che phu 50% vao giita ky

Che phii 50% ngay ban diu

we 1914 08A YU Ip NS 0BY) AR WIgU 00 | Wk £

No cover 50% cover at mid-run 50% covered at start
Chi tiéu Nude ) Tilé loai | Nude ) Tilé loai | Nudc . Ti 18 loai
Parameter thﬁi\ dua Sj:':::ﬁr;} (?%a) ‘ thz'ii~ dua sI::c::firZ'r (?70) l théi\ dua Sljrj’:,:; (‘;o)oal
vao Final Removal vao Final Removal vao Final Removal
Initial (%) Initial (%) Initial (%)
COoD 499,5 33 93,39 502 18 96,41 508,5 10 98,03
TEN 46,15 9,54 79,33 52,52 0,56 98,93 54,6 0,28 99,49
NHxN 38,5 8,18 78,75 39,19 0,28 99,28 48,7 0,28 100
NQO;-N 1,95 t] 100 1,3 0 100 0,96 0 100
NO,-N 0,93 0 100 0,6 0] 100 0,31 ¢ 52,63
TSS 34,5 455 - 41 40 2,47 38 18 56,25
VSS 27 420 - 33,56 40 - 32 14 -
B3 kiém héa (mg CaCO;) 93,75 12,6 - 110 7,5 - 112 7.5 -
Alkalinity as mg CaCO;
pH 58 8,55 - 5,83 6,97 6,7 -
DO 0,8 9.6 - 0,8 8,4 - 0,8 7.1 -
Chu thich : . - T4t ¢ cdc chi tidu, ngoai trir pH duge tinh bing mg/. : .
- Cédc tri 56 14 két qua trung binh ciia 2 dgt khdo nghiém ; CV% : max = 30,74; min = 0; trung binh = 2,15
Note : . - All parameters, except pH, are expressed in mg/L.

- Bvery value is based on 2 runs; CV% : max = 30.74, min = 0, average = 2.15

ooy voyy npe uysN vnb 1y
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Bing 4: Dac diém chia nuge thai da duge xi 1y trong phueng thie x& Iy lién tue
Table 4: Characteristics of the treated wastewater in continuous mode

- |7 Thoigian ltu git 9 ngay |  Thoi gian luu gié 6 ngay Théi gian luu gidt 3 ngay
(9-day retention time) (6-day retention time) (3-day retention time)
Chi tiéu Parameter l\juc'r'c Nuéc ra Ti 16 loai 1\711‘.1’6‘0 Nudc ra ’— Ti ¢ loai F Nuge Nude ra TE 1¢ loat
thai\ dua sau xit Iy (%0) thal‘ dua sau xi Iy (%) théi‘ dua sau xif 1y (%)
. vgg (EffT.) {Remouval V?? (B (Remouval v?? ) (Removal
Unitial) (% (Initial) %)) fInitial) (%}
CoD 5046 | 188 | 9333 | 504,33 82,33 83,67 | 499 | 19066 61,79
BOD 253,66 12,66 95 331,33 18 94,56 279 42 66 84,7
TKN 49,6 4,14 91,65 48,38 5,6 88,42 47,1 14,83 68,51
NHs-N 30,61 3,56 88,37 31,88 4,66 85,38 32,58 11,58 -
| NO3-N 0 1,3 0 1,75 - 0 1,23
NO,-N 0 0,3 0 0,6 0 0,28 -
TSS 25,3 18,6 26,48 37 46 30 48,33 -
i VS5 20,6 14,3 30,6 25,33 37,33 - 23 32 -
D6 kiém héa (mg CaCOy) 115 7,5 121,66 7,5 - | 111,66 27.5 -
(Alkalinity as mg CaCQO;) i
pH 5,06 6,78 5,06 7,04 5,16 7,21 -
o oo |oes | | osp mes| o | em o2 |-
Ghi cht : - Tat cd cdc chr tidu, ngoai trir pH, duge tink bang ing/]
- Cac tri s0 14 k&t qua trung binh eda 3 [4n nhéc, OV%  max = (H.64; min = 0; trung binh = 2,98
Note : - All parameters, except pH, are expressed in mgll.,

Euvery value is based on 3 replicates, CV% : max = /1564, e = 0, verage = 298
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WIDN J3IA TS OD) 110 Ugiysp Udif




Két qud Nghién cuu Khoa hoc

275

dgt khdo nghiém vdi mide beo che phd 50% cing
¢6 muc DO cao hon cling vdi pH gin mdc trung
hoa. Mitc do kiem héa b gidm ed ¥ nghia do qua
trinh déng héa Dioxid Carbon bdi tdo va cdc
carbonat bdi béo Nhat Ban.

V.KET LUAN

Duya trén két qua cua cong trinh nghién cifu
nay. hoan toan cé thé két hop tdo Chlorella
vulgaris va béo Nhat Ban trong mot hé théng
xu 1y d& x 1y nude thai thé cia cao su. Co ché
loai bo nitrogen trong mdt hé théng nhu trén
bao gbm qua trinh déng héa, bay hoi amonia va
nitrat hoa - khu nitrat héa. So véi phuong phap
ho tdo mat dé cao truyén théng, hé théng tong
hgp ¢6 thé dem lai hiéu quéd xir 1y 6t hon trong
viée loal bé nitrogen va chdt ran. Cédn khdo
nghiém sau hon tinh kha thi cia hé thdng téng
hop vé lau dai va trén qui mé lén hon.

LOI CAM ON

Cong trinh nghién citu nay duge tai tro bai
Chuong trinh hé tro ky thudt (TAP). Cdc tdc gid
chdn thanh cdm on Ban Giam Bée Vien Nghién
ciiu Cao su Viét Nam (RRIV) va Vién Nghién
ciu Cao su Malaysia (RRIM) vé su tien ci va
rhing giip dd quy bdu.

longer term and larger scale. would be
desirable.
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