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ANH HUONG CUA NONG DO BRASSINOLIDE DEN BENH
VANG LA GAN XANH, NANG SUAT VA PHAM CHAT
TRAI BUG1 DA XANH (fitrus maxima [Burm.] Merr.)
TAI HUYEN KE SACH, TiNH SOC TRANG

Lang Hoai Phong!, Huynh L& Anh Nhi?,
Trén Van Hau?, Trdn Sy Hiéu?

TOM TAT

Pé tr duge thre hign nham xac dinh héu qua cia cac néng do Brassmolide phun qua la 1én ty 1¢ va chi s6
benh vang la gan xanh, nang suat va pham chat budi Da xanh. Thi nghiém duec thue hién trén cdy budi Da
xanh 15 nam tué tar huyen Ké Sach, tinh Soc Trang. Thar gian thye hign tr thang 6/2017 dén thang
6/2018. Thi nghiem diror bé tri theo thé thue khéi ngéu nhién hoan foan, sau 1dn 1ap lai, méi 14p lai tuong
img véi mot cay. Nghiém thire 1a ndng do Brassinolide (BR): (i) 0.05 pM: (i} 0.10 pM: (iii) 0,15 pM va hai
nghiém thire dé1 chung ta doy chumg duong phun dung dich ZnSO, 0,5% + MnSO, 0,5% va ddi chimg am
phun mrév. Cac nghi¢m thue phun BR duge phun dsnh ky 2 tuan/Idn tir khi cay bué chudn bi ra 18 dén khi
thu hoach tra1 (12 thang). Su hién dién cda vi khuan Candidatus Liberibacter asiaticus trong 14 tnrde va sau
thi nghi¢m duov xac dinh bang phiong phap PCR voi cip méi dac hiéu va dinh lueng ham luomg tinh bt
rong ki @ giai doan truve khi thu hoacl. Kél qua cho thay phun Brassinolide (BR) & cac ndng 6 0,10 va
0,15 pM dinh k¥ 2 tudn mat lan c6 higu qud lén cac chi tiew danh @a bénh vang 1a Greening, sur hién dign
cua vi khuin, cai tnen die tinh ra hoa, nang suit va pham chat tra buén Da xanh. Phun BR & ndng ¢ 0,15
1M o ieu qua 1am giam (¥ 1& 12 b benh, chi s6 benh vaty 1¢ dot non nhiém bénh sau 3 thing x ly va giam
dén murc thdp nhat =au 12 thang xir ly, Xir v BR 0,15 pM con tam gidm sir hien dién cia vi khuin dén mixc
khong phat hién duge bang ky thuat PCR ¢ thai diem 12 thiing san khe xir Iy, gidm ham luong tinh bot trong

Ia, tang tv le- ra hoa dau trar, nang sudt va pham chat uzu buéi Da xanh.

T\t khoa: Brassinohde, dicn di DN, tinh bot trong la. buor Da xanly, ving Ji Greening.

1. BAT VAN BE

Su da dang kI hau & cac viing tréng ot 1a diéu
kién thich hgp cho nlnéu loai sau bénh phat sinh gay
hai trén cay budi. 1a nguyén nhan anh huong ruc
uép dén nang suat va chat luong o (Lé Mar Nhat,
2014). Mot s6 benh dién hinh & cay buai nhu: Bénh
Tristeza, bénh vang 14 (hoi ré, ghe nham... Trong do
bénh vang la Greening (VL Greening) gav hai
nghiém trong (rén hau hét vuon cay buai. Bénh do 3
déng vi khuan Liberibacter gay ra la Candidatus
Libertbacter asiaticus (Las). Candidans Liberibacter
africanus va  Candidatus Liberibacter americanus
(Canales va ¢ns, 2016). Cac dong vi khudn nay séng
trong mach libe ctia cay va lay truyén r cay ndy sang
cay khac thong qua cac mét ghép va moi gioi truyén
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bénh la riy chéng canh (Diaphorna citr) & chau A
va ray cam (7rioza ervireae) & chau Phi (Hung va
ctv., 2004). Bac diém cia hénh VL Greening la c6
1hot man 4 bénh day, nén khé phat hien bénh ¢ giai
doan dau va thuong hay nham lin vér bénh khac nha
khi cay bi thiéu kem (Zn) (Lé Mai Nhat, 2014).
Brassinosteroids (BRs) 1a nhém cac hormone
thue vat ¢6 tic dong thic ddy su sinh truong va
khang hénh & cay trong (Nguyén Minb Chon, 2010).
BRs c6 lien quan dén nhiéu qua trinh phat trién cua
thue vat: sir vuon dai, su mér rong 1a, sy ndy mam cia
hat, su ra hoa va 120 héa (Rao va crv, 2002). Két qua
nghién ciu vé diéu tr benh VI, Greenmng vai BRs cia
Canales va v, (2016) cho (hay ap  dung
Epibrassinolide (EBR) lam giam dang ké e nf)an
gay bénh YL Greening trén cay co mui, cay bi bénh
phuc roi rat 16t va phat trién binh thuongr b(mg théi
EBR con kich thich mét s6 gen phong Ve v v;
khuan Las cia cay buin (Canales va v, 2016). Do
vay. nghien cuu nay duoc thue hien nh: 3
hiéu qua cha nang do Brassinolide phun o
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[¢ va chi s3 bénh vang 14 gan xanh, nang suat va
pham chét buoi Da xanh.

2. VAT LU VA PHUONG PHAP THI NGHEM

Thi nghiém duoc thuc hién tai vuon busi Da
xanh 15 nam tudi tir thang 6/2017 dén 6/2018 tai
huyén Ké Sach, tinh Soc Trang. Cac nghiem thice
phun Brassinolide (BR) duoc phun dinh ky 2 twin
mét Jan bdt dau tir thang 6/2017. BR duorc sir dung la
dang ché phim thuong mai Nyro 0.01SL
(Brassinolide: 0,01% w/w) ctia Cong ty TNHH TM &
SX Ngoc Yén. Cay budi Da xanh 15 nam tuéi duoc
nhan giéng bang phuong phap chiét, cay bum duoc
trong trén nén ddt phit sa 6 1én liép, c6 muong tusi
titu, thoat nuéc tét, khoang cach trong (cay X cay x
hang): 3 x 3 x 4 m. Cay dugc chon ¢4 thai gian sinh
truomg, ty 1¢ bénh va cap bénh tuong duong nhau.
Tinh trang bénh cua cdy trude khi thi nghiem duge
xac nhan bing phan timg PCR vén cap méi dic hiéu
(Forward primer OI1: 5 CAC CGA AGA TAT GGA
CAA CA 3’ va Reverse primer Ol2c: 5° GAG GTT
CTG GTG GTT TTT CTG 3) cua Jagouex va ctv.
(1996).

Thi nghiém duge b6 tri theo thé thire khéi ngau
nhién hoan toan, c¢6 5 nghiém thuc trong do 3
nghiém thue 14 ndng dé BR phun qua la: (0,05 yM.
0,10 uM, 0,15 uM) va hai nghiém thic déi chimg 1a
ddi chimg duong phun hén hop ZnSO, 0,5% + MnSO,
0,5% o dang EDTA dura trén nghién ciu cua Nguyén
Thi Minh Chau va Nguyén Bao Ve (2005) va déi
chimg am phun nude. Méi nginém thiee ¢6 6 1an lap
lai, méi lan 13p lai twong img vén mot cdy. Tat ca cac
nghiém thire duge phun dinh ky 2 tuan/lan, trong 12
thang.

Cac chi tiéu sinh tmuong cta ciy duoc theo doi
trong 12 thang. dinh ky 1 thang/lan bét dau tir khi bo
tri thi nghiém cho dén khi thu hoach trai, tong cong
12 lan. Cac chi tieu quan sat bao gém: chu vi géc
(cm) do & vi tri géc lom nhdt trén mat dat; chu vi than
cdy (cm): do & vi tri than 16n nhat; chiéu cao cay
(cm): do tir mat ddt dén dinh chéi cao nhdt cua cay:
chiéu rong (an cay (cm): do tir hai chop la rong nhat
cua cay.

T 1& bénh va cdp bénh duoe danh gia theo
QCVN 01 - 119:2012/BNN-PTNT, Quy chuan ky
thuit Quéc gia vé phuong phap diéu tra phat hién
sinh vat gay hai trén cay an trai c6 mii. Trén méi cay
5§ canh chinh ¢6 ty 1¢ bénh va cap bénh VL Greening
trong duomg nhau duge danh dau va danh gia ty I¢
(%) 1a trén canh bi nhiém benh va “phan cap bénh

nhu sau: Mdi cay chon va danh dau 5 canh chinh co
tv 1é bénh va cap bénh VL Greening tyong duong
nhau, dieu tra ty lé (%) la trén canh danh dau bi
nhiém bénh va phan cip béenh (Cip 1: 1-10%: cap 3:
>10-20%; cap 5: >20-40%; cap 7: >40-80%; cap 9: >80% (y
1¢ dién tich 1a by has trén canh cay), tr d6 tinh chi s
bénh (CSB) - Disease index (%) bang cong (huc:
CSB (%) = {[(Nyx 1) +...+ (N, x )]/ (Nx K)} x 100,
trong do: N;: 1a §6 1a diéu tra bj hai & cap 1: Ny 1a s6
la diéu tra bj hai & cap n: N: 14 tong la diéu tra: K: 1a
cap hai cao nhat ctia thang phan cap (cip 9", tr do
tinh chi s6 bénh,

Cac chi tién nang suat va thanh phan nang suat
duoc thu thap bing cach can va dém tong so
trai/cay; pham chat trai bao gém acid tong s6. do
Brix, ham luwong vitamin C, ham lugng nuée trong
thit trdi duge ght nhan bang cach phan tich 5
trai/cay. Ham luong acid 1dng so trong trar dugu
phan tich dyra theo qui trinh ctia TCVN 5483-1991.
Ham luomg vitamuin C duge phan tich theo phuong
phap  chuan  d¢ vén  dung  dich 26
dichlorophenolindophenol (TCVN 6427-2:1998). Tinh
trang bénh cua cay truoce va sau thi nghiém duge xac
dinh dya trén phan img PCR thyce hién trén 10 14 thu
xung quanh tan trén mdi cay. Qui trinh phan (mg
PCR duge thuc hign theo mo ta cia Hung va crv.
(1999). Ngoai ra, ham luong tinh bot trong 1a cing
duge xac dinh dé danh gia tinh trang bénh VL
Greening do cay ¢6 mui nhiém bénh VL Greening c6
su tich lay tinh bot trong la cao. Dinh luong tinh bot
trong 14 duoc thue hién dua trén phan tmg iod - tinh
bot theo quy trinh cia Whitaker va cfv. (2014).

Phin mém Genstat dugc dong dé phan tich
phuong sai c6 hieu chinh cho liy mau lap lai
(repeated measure ANOVA) va so sinh su khac biét
giira cac nghiém thie bing phép kiém dinh LSD &
nire y nghia 5%.

Hinh 1. Cay budi Da xanh 15 nam tudi dung lim vat
ligu thi nghiém. Cay bj béph vang l4 Greening (coi
coc, vang 13), 14 nhé hon bioh thudmg (tai thé)

3. KET QUA VA THAO LUAN
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3.1. Tinh hinh sinh tnrmg cia cdy budi Da xanh
trong thi nghiém

Qua két qua phan tich thong ké (Bang 1) cho
thdy chu vi géc, chu vi than, chiéu cao cay, chiéu
rong tan cay bugi Da xanh duge do trwov khi thi
nghiém khac biét khong co y nghia thong ke. Dieu
nay cho thay cay buc Da xanh duoc duag trong thi
nghiém c6 do dong déu nhau.

Bing 1. P4c tinh néng hoc cay budi Da xanh truéc

khi thi nghiém tai huyeén K& Sach,
tinh Séc Trang, 2018
Chu | o [ oo
Nghiém thuc ;z;c‘) than | cay tdn
(cm) | (em) | (cm)
BR 0.05 pM 40,7 375 251.0’ 3225
BRO,10 yM 40.7 37.7 2503 3213 l
BR0.15 yM 40.3 37,5 1250.8 | 321.8
PC duong 40.3 375 (2502 322.8
PCam 40.2 37.7 12505 | 3235
F ns ns ns | ns
LSD 102 [ 080 [ 084 | 319 |
CV (%) 23 | 18 | 03 | 08

Ghi chii: ns: khdc biét khong co v nghia thong
ké muc v nghia 5% BR: Brassinohde, DC drong:
phun ZnSO,+ MnSO, 0.5%: DC anr: Phun nuov.

3.2. Ty 16 bénh, chi s6 bénh vang i4 Greening

3.2.1. Dién bién 1y I¢ I3 bénh trén canl oy

Qua két qua & bang 2 cho thay & tho diém trov
khi phun BR chi 56 benh gitra cic nghi¢m thire khac
biét khong v nghia qua phan tich thong ke. diéu nay
cho thay cac cay budi Da xanh duov chon lam vit
liéu thi nghi¢m ¢6 chi s6 benh déng déu nhau. DG
voi dién bién trung binh ty ¢ 1d bénh trén canh qua
cac thang, nhin chung giam déu va co y nghia ba'_l
dau tir thang thir 4 sau khi xir ly (SKXL) (42,5%). O
thoi diém thang thir 6 sau khi xu ly trung binh ty lé la
bénh giam c6 y nghia so véi 2 thang trudc (40%). Tir
thang thir 7 dén thang thir 12 SKXL trung binh ty l¢
la bénh giam chi con 25,9%. Sau khi xir Iy BR trung
binh ty 1é 1a bénh trén canh giam 56% sau 12 thang
xtr ly. Theo Khripach va ctv (2003). Brassinolide la
mot lactone steroid tir nhien thuéc nhom chat BRs,
¢6 kha nang gitip cay trong tang tinh chéng chiu cic
tac nhan sinh hoc nhir sau bénh va phi sinh hoc nhu
diéu kign moi trudng bat lo. Bén canh do, day la
hoat chal c6 nguén géc ty nhién dugc chiét tir thuc
val va duge st dung vai liéu luong thap, an toan véi
moi truong va khong luu ton du lugng doc t6 trén
nong san (Nguyén Minh Chon, 2005).

Bing 2. Ty 1& (%) 14 bénh vang 14 Greening trén cinh & c4c thoi diém quan sit dudi sy inh hudmg cda cic

néng 49 Brassinolide khac nhau tai huyén Ké Sach, tinh Séc Trang, 2018
v Thai diém quan sét (thang sau khi xir Iy

Nghiém thiae TRXL] 1 3 3 i 15 5 7 s ;') T m
BR 0,05 pM 46,8 | 54.1 | 51,0 | 47.5|40.2 ] 39.0 | 33,8369 32,4 | 38,8 [385]39,6| 366
BR0.10 yM 462 | 452 [43.9[41.7 (349 346 (356 291 | 268 21,6 | 17.7 | 117 | 112
BRO0.15 1M 469 | 47.2 [39.6 [ 37.6 | 28.9 | 225 (156 | 11,8 7037 (2415 14
DC duong 453 | 48,5 | 45.7 | 47.7 l 38.9 | 40.1 1431|377 33,0 322 [ 283254 | 201
PC am 46,6 | 48.9 [48.1 (742698 747720 (720722 71,0 | 714 | 714 | 70.2
Trung binh 46.3° [48.8*[45.7" 49.72.542.2 (40,0 37,57 34,97 33,4 31,76 | 27,0 | 25,91
F (Nghiém thirc - NT)=**, LSD, s = 2.04
F (Thoi diém quan sat - TDQS)=**, LSDy 5=2.21 e
[F (NT*TDQS)=**. LD, :=5.22
IV @) = 10,0 T

Ghi chii: Trong cung mot cgt hodc hang, cac so co chir theo sau giong nhau thi khic bict khong cé y

nehia thong ké theo phep thu LSD 5%: **: khac biet ¢

DC dwong: phun ZnSO,+ MnS0, 0.5%; OC am: Phun

Nu Iv BR voi nong do 0,15 pM ty lé bénh gram
din tr 46.9% (TKXL) xuong nure 1.4% o thor diém 12
thang SKXL. thip nhat trong cac nghi¢m thuc khio
<at. Prén nay cho thay v 1é 1a bénh VL Greening trén
canh cay budi Da xanh duge xa ly voi BR hat nong

36

oY nghia thong ké 1%, BR: Brassinolide: PC: Doi chimg;
muor: TB: Trung bink: TKXL: truse kbi it Iy, '
d6 0,10 va 0,15 pM giam dan theo lh('n.gl:xn X ly va
Niéu qua tang len cing vér su gia tang ;wim;z do BR
Canales va ctv. (2016) khing dinh rANg mat s vi
khuin gay henh VL Greening cay ¢o mj .

. sl am dg
ké kb1 xtr Iy Epibrassinolide (EBR) iy ¢ hdang

> thing. Say
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khi xir ly EBR, cac gen phong tht déu ¢6 muc biéu
hién cao ré rét va dugc duy tri o tat ca cac thoi diém
khdo sat tr do Jam giam bénh theo thoi gian, duy tri
én dinh va gitip cay phuc héi sau khi nhiém bénh VL
Greening (Canales va ctv., 2016).

3.2.2. Dién bién chi s6'bénh (%) trén canh cay

Chi s6 bénh trung binh khac biét c6 y nghia
théng ké gitra cac nghiém thic phun BR & cic nong
d¢, nghiem thie dér chimg duong va nghiem thic
d6i ching am ¢ muc y nghia 1% (Bang 3). Chi s¢
bénh trung binh ¢6 xu thé gidm dan cé y nghia bit
d4u tir thang thir 3 SKXL (57,3%). O thoi diém thang
tha 4 SKXL trung binh chi s6 bénh giam ro ret

Bang 3. Chi s6 benh - Disease index (%) ghi nhan trén

(39.3%) va dén thang thir 12 SKXL chi con (27.6%).
Chi s6 bénh VL Greening & nghiém thirc xir Iy BR
0,15 pM da gidm 70% sau 4 thang xtr lv va dén thang
thir 12 thi chi s6 bénh chi con 1,9%, Dieu nay cho
thay phun BR nong do 0.15 pM ¢ lugu qua lam giam
chi so bénh rit ro sau 12 thang xir ly. Két qua nay
phit hop voi nghién ciru cia Canales va crv. (2016)
khang dinh ring mat s6 vi khuin gay bénh VL
Greening cay co mui giam ro rét khi xu Iy véi EBR
sau 3 thang xtr lv. Chinh vi véy, khi phun BR trén cay
buoi da xanh nhiém \'L Greening lam giam chi s6
bénh ro rét.

cdy budi Da xanh & cAc thoi diém quan sét tai huyen

Ké Séch, tinh Séc Trang, 2018

. . Thai diém quan sit (thang sau khi xir ly)
‘Ng'“‘"‘u‘"c TIXL] 1 | 2 | 3 | 4] 5 [ 6 78] 9 [1w0]u] 12
BROOSpM | 630 | 652 | 704 | 48.2 | 293 | 17.8 | 185 [ 28.2 | 282 | 23,7 [ 259 | 25.2 | 259
BRO.10pM | 682 | 60,7 | 71.1 | 57.8 | 40.0 | 27.4 | 207 [ 185 | 156 | 14.1 [ 93 [ 89 | 85
BRO1SyM | 659 | 63.0 | 59,3 | 556 | 152 | 122 | 7.8 | 59 | 59 | 33 [ 26 [ 44 | 19
PCduong | 659 | 63.0 | 659 | 533 | 393 | 222 | 222 | 211 [ 200 | 178 | 163 | 126 | 107
DC am 659 | 659 | 71,9 | 71,9 | 72,6 | 733 | 80.0 | 83,0 | 830 | 83,0 | 83,7 | 911 | 91,1
‘Trung binh | 65,8" | 63,6 | 6774 | 57.3° | 39.3" | 306" | 20,9 | 31,3" | 30,5 [ 284" [ 27,6' [ 284" | 27,6'
F (Nghi¢m thire - NT)=**, LSD, .= 2,17
I’ (Ihéi diém quan st - TDQS)=**, LSD,=3.44
I (NT*TDQS)=**, LSD, =7.77
CV (%) =14,3

Ghi chii: Trong cing mgt cot hogc hang, cic so cd chir theo sau giong nhau thi khiic bi¢t khong co y

nghia thong ké theo phép thir LSD 5%: **: khac bi¢t cé y nghia thong ké 1%, BR: Brassinolde; PC dwong:

phun ZuSO, + MnS0, 0.5%: DC an: Phun mroc: TB: Trung binh; TKXL. truoc khi xur ly.

33. Ty l¢ dot non bj nhifm bénh vang la
Greening (%)
Bang 4. Ty 1& (%) bénh vang 14 Greening trén dot non

bum Da xanh & cAc théi diém quan sét dudi sy aoh
Ké Sach, tinh S6c T

2018

. : Thoi diém quan sat (thang sau khi xir Iy)

Nehiemthie T T3 14 | 5 [ 6 718 9] i
BRO,05pM | 93 | 167 | 26,2 | 156 | 183 9.9 11,3 179 | 174 16,0
BRO.10OyM | 76 | 108 | 157 | 74 | 82 9.9 9.8 9.8 | 106 84
BROSpM | 28 | 34 | 39 | 19 | 08 0,6 0.5 05 | 04 0,0
DC duong 85 | 150 | 154 | 10,0 | 104 10,4 9.2 10,1 10,4 11,4
bC am 39,5 | 860 | 765 | 746 | 449 | 611 | 760 | 67,0 | 71,5 | 647
Trung binh | 13,55 | 26,4* | 27,5* | 21,9° 16,57 | 18,4P | 21,47 | 21,1%¢ | 22,08 | 20,1

F (Nghiém thirc - NT)=**, LSD, 5 = 1,54

F (Thai diém quan sat - TDQS)=**, LSD, :=2.99

F (NT*TPQS)=**, LSD, +=6.56

1

CV (% =62

Ghi chii: Trong cung mot cot hogc hing, cic s6 co chu theo sau grong nhau thi khic bict Allung oy

nghia thong ké theo pheép thu LSD 5%: **: khdc biér ¢

o v nghia thong ké 1%. BR: Brassinolide; PC duong:

phun ZnSO, + MnSO, 0.5% DC am: Phun mroc: TB: Trung binh.

fufsns srrufin wd bUAT TDI

{ NONG THON -

KY 1 - THANG 9/2019 37



KHOA HOC CONG NGHE

e

Két qua & bang 4 cho thay 1ai cac thoi dién quan
sat v lé dot non bi nhiém benh VL Greening trung
binh cda cac nghiém thuc phun BR va doi chung
duong khac biet co y nghia thong ke so voi nghiem
thirc doi chimg am vao cac thoi diém quan sat.
Nghiem thire phun BR nong do 0.15 uM co ty 1¢ dot
non nhiém benh giam ro rét va ¢6 v nghia ¢ tho
diém 4 thang SKXL (1.9%). O thoi diém thang thu 5
SKXL ty Jé dot non giam xuaong (0.8%). giam 42% so
voi thang trudre, sau 12 thang ty 1€ bénh trén dot non
gan nbu khong co (0,0%). Ket qua cha thay phun BR
lam cay bua Da xanh bj nhiém bénh VL Greening
phuc hoi, nhimg dot non trén canh cay by nhiém
bénh V1. Greening sinh truomg. phat nén 10t va ty lé
nhiém hénh rit thap.

3.4. Chan do4n benh vang 14 Greening

3.4.1. Chin doan bang phuong phap PCR

Phan umg PCR st dung cap moi chnyen bi¢t, vén
san pham khuéch dai ¢6 kich thuge 226 bp, duoc
ding dé chan doan sy hi¢n dign cua vi Khuan gay
benh VI Greemng. Qua két qua pho dién di DNA &
hinh 2A (0,05 pM). 2B (0,10 pN) va 2D (dén ching
dirong) cho thay (at ca 12 wieng déu diong tinh vor vi
kbuin gay benh VL Greening, diéu do cho thay mau

M+123456789101112

la b Da xanh truoe va sau thi nghi¢m deu ninem
benh. Nhu vay, cac nghigm thie phun BR nong do
0.05 pM v 0,10 pM va nghiem thire dér clumg duong
trén budi Da xanh déu khong tam han che bénh VL
Greenng. Riéng nghiém thic déi chimg am thé hien
bénh VL Greening trugc va sau thi nghiém ro nhat
(Hinh 2E). Tuy nhién d6i voi nghieém thie phun BR
nong do 0,15 yM tudc thi nghigm cho két qua
duong tinh voi bénh, nhung sau thi nghiém cho két
qua am tinh voi bénh (Hinh 2C). Kot qua nay cho
thay khi phun qua 14 véi BR néng do 0,15 yM sau 12
thang giup cay buoi Da xanh nhiém bénh VL
Greening phuc hoi va giam bénh ro rét. Diéu niy
phu hop vén nhin dinh cva Canales v ctv. (2016) cho
rang mat d¢ vi khuin gay bénh VL Greening trén cay
c6 mui giam dang ké hau nhu bing khéng sau 12
thang diéu ui voi EBR. Khi xir Iy EBR ¢6 tac dung
kich thich cic gen phong thi véi vi khudn gay bénh
VL Greenmyg ngan can sy xam nhap va biéu hi¢n cia
vi khuan nay, chinh vi thé cay budi Da xanh bj nhiém
bénh VL Greening duge xir ly vor BR sau 12 thang
cho ket qua am tinh khi chan doan bing kg thuat
PCR vén cap moi dic hieu.

M+1234567829101112

2206 hp>

D)

M+1234567 89101112
= = DS W N D B W -

®)

Hinh 2. Phé dién di DNA trong 1a budi Da xanh trude va sau khi xtr ly & cic néng do Brassinolide (BR) khic

nhau. A) nghiém thirc phun BR 0,05 uM; B) nghi¢m thirc phun BR 0,10 pM; C) nghiém thuc
1M D) déi ching duong; E) déi chimg am

Ghi chi: Trong Gt ca hinh 4. B. C. D. E: Giéng M. thang DNA chuan | kb; Giéng “+"

ding unh: Giéng nr 1-6: mau la buot Da xanl o th nghiém: Giéng tr 7-12- miu i buor

nghicn.

phun BR 0,15

"ot chimg gy
Dt xanly sy 1y
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3.4.2. Dinh hrong tinh bot trong I

Ham luong tinh bot trong 1a budi Da xanh gira
cac nghiém thire phun BR va déi chimg khac biét co
y nghia théng ké (Hinh 3). Ham luong tinh bot thap
nhdl & nghiém thic phun BR 0,15 uM (0,74 mg/g
mau 1a). thdp nhat & nghiém thuc déi chimg am va
phun BR 0,05 M diéu nay cho thay phun BR & néng
d¢ Lthap khong lam giam ham luong tinh bot trong 1a.
Schneider (1968) cho ring tinh bét trong Ja cay co
mui tich lay bét thuomg trong khi cay bi nhiém benh
VL Greening. K€t qua phan tich dinh luong tinh bt
trung binh cua ba gidng cam quyt (Citrus depressa,
Cirus reticulata, Citrus oto) cho thdy ham luong tinh
bt trong 1a bi nhiém VL greening cao hon so véi
trong 1a khoe manh (Takushi vd ctv., 2007). Do do.
dinh lwgng ham lueng tinh bot trong 1a 12 mot chi
titu quan trong dé chan doan mutrc do nhiém bénh
VL Greening trén cay ¢6 mui, sau khi xir ly BR &
nong d¢ 0,15 yM ham luoug tinh bot giam xudng ro
r¢t cho thiy ciy buéi Da xanh bj nhiém benh VL
Greening da phuc hoi 151,

s

BC duomg BCam

BROOSpM BROIDUM BR OIS M
Nghigm thc

Hioh 3. Ham lugng tinh bt trong 14 budi Da
xanh dudi sy anh huéng ciia cac néng dé
Brassinolide khéc nhau tai huyén Xé Sach,
tinh Séc Trang, 2018

3.5. Sy ra hoa, dau trai

Qua két qua ¢ bang 5 cho thdy ty 1é ra hoa & cac
nghiém thirc phun BR va déi chimg dwong khac biét
co ¥ nghia qua phan tich théng ké & muc y nghia 1%
so vot nghiém thie dét ching am. Trong (o, ty 1¢ ra
hoa cao nhit & nghiém thirc phun BR néng d¢é 0.15
1M 12 60,5%. (hip nhat & nghiém thire déi chimg am
1229.2%. Ty lé ra hoa trén cay buoi Da xanh duov xir
Iy véi BR c6 xu huéng ting dan véi su gia tang nong
do BR.

Ty 1é dau trai giia cac nghiem thic ¢6 phun BR
va doi chimg duong khac biét c6 v nghia thong ke o

muc ¥ nghia 1% so voi déi chimg am (Bang 5). Nhin

chung. tat ¢a cac nghiém thie ¢6 phun BR déu lam

tang ty lé dau tra trén cay bugi Da xanh.

Bang 5. TV 1¢ ra hoa va ty 1& dau tréi trén cay busi Da
xanh dudi sy anh huéng clia cac n6ng 49
Brassinolide khac nhau tai huy&n Ké Sach,

tinh Séc Trang, 2018
Néng do Tylerahoa | Ty ledau j
Brassinolide (%) trai (%)
BRO.OSpM | 304% 475
BROIOPM |  427° 64,2¢
BR 0,15 pM 60,5 61,6°
PC duong 35.8° 58.5°
PC am 29,29 483
| Trung binh 39.7 560
F - -
CV (%) 1346 9.71

Ghi chi: Trong ciing mét col, cic s6 ¢o
chir theo sau giong nhau thi khéng khac
bigt co y nghia thong ké theo phép thir
LSD 5% *: khiic hi¢t c6 y nghia théng ké
1% BR: Brassinolide; PC dirong: phun
ZnSO, + MnS0, 0.5%; PC im: Phun mror.

3.6. Nang sudt va y&u t8 c4u thanh nang sudt

Téng s6 trai/cay & cac nghiém thirc ¢6 phun BR
& cac nbng d¢ khac nhau so véi d6i chimg khac bigt
c6 ¥ nghia qua phan tich thong ké & mirc y nghia 1%,
trong do nghiém thire phun BR néong d6 0,15 pM cé
s6 trai/cay cao nhat (27,3 wrai/cay) thidp nhat &
nghiém thirc d6i chimg am (12,5 trai/cay) (Bang 6).

Qua két qua ¢ bang 6 cho thay khoi luong trai
gitra cac nghiém thirc phun BR & céc néng dé khéac
nhau so véi déi chimg khac hét c6 ¥ nghia qua phan
tich théng ké & mitc y nghia 1%. Trong do6, khd
luong trai ¢ nghiem thuc phun BR 0,15 uM 1a cao
nhat (1.046,2 g), thap nhat la nghiém thirc déi chimg
am (4314 g).

Nang sudt trai dugc quyét dinh bdi sd trai va
khoi leong trai. Két qua thong ké (Bang 6) cho thay
nang suat trai gita cac nghiém thie phun BR so véi
dé1 chimg khac biet cé ¥ nghia théng ké (muc y
nghia 1%). Nghiém thic ¢6 nang suat cao nhat la
nghi¢m thic phun BR 0,15 pM (28,6 kg/cay), khac
biét cd y nghia théng ké so vor cac nghiém thirc con
lai, thap nhat 1a nghiém thuc déi chimg am (5.4
kg/cay). Diéu nay phu hop véi nhan dinh ctia Wang
va ctv. (2004) cho rang khoi luong tras cam tang khi
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I

xtr ly vor BR. K¢t qua nay cho thay viéc phun BR xir
ly bénh VL Greening dong thét cing lam 1ang nang
sudt trén cdy buon Da xanh. Diéu nay phi hop vén ghi
nhan wr nghién ciu cda Vardhini & Rao (1998).
Krishna (2003) vé vai tro giup gia tang nang suat cay
tréng cia Brassinosteroids.

Béng 6. S6 trai/cdy, khéi lugng tréi va nang suét trai
trén cay budi Da Xanh dudi aoh huimg clia cac néng

40 Brassinolide khac nhau tai huyén K& Sach,

__ tinhS6cTrang, 2018
A . Na i

S6 Khan luemg ' “.lg

Nghiem thue wrai/cav ! (@) vosuat
o S L (kg/cay)

BROOSM | 1
BROIOPM | 1
BROSM |
DC duomg

Ghi chiiz ** khac biét co v nghia thong ké
1%. Trong cung mot col. cac <6 co che theo sau
giong nhau 1l khong khac biét co v nghia
thong ké theo phep thu LSD 5% BR:
Brassinolide: PC dwong: phun ZnSO, + MnSQO,
0.5%: OC gm: Phun mrov.

3.7. Phdm chét tréi

Qua két qua théng ké & bang 7 cho thay do Bnx
cua trai buoi Da xanh & cac nghiem thire phun BR va
dot cinmg duong khac bi¢t ¢6 ¥ nghia thong ke vei
doi chimg am mire y nghia 1%, Nghiém thire phun
BR 0,15 pM ¢6 do Brix cao nhat (10,9%) khac biét co
y nghia thong ké so voi nghiem thuc dor chung
duong va 2 nghiém thire phun BR con lgi, thap nhat &
aghiém thae doi chimg am (7.3%). Do do, phun BR
nong 4o 0.15 pM ¢o v nghia lam ting dé Brix cua cay
boi Da xanh, BR khong nhimg giup giam triéu chung
bénh VL Greening & ciy buai Da xanh ma con giup
tang dg Brix 14 mot chi tiéu quan wong trong viéc
quyét dinh pham chat (rai buoi. Theo Nguyén Bao
Ve va Le Thanh Phong, (2011) budi Da xanh ¢6 do
Brix 9.5 12%.

Ham lwong axit 10ng so trong (rai buéi Da xanh
git cac nghiém tiee co phun BR & cac nong do
khae nhaw va doi chumg duong Khae biet co v nghia
thony ke mire v nghia 5% so vor nghiem thue doi

40

chung am. Nghiém thie co ham lung axit 10ng 6
cao nhat 1a phun BR 0,15 ) (0,22 g/L) va thap nhat
o nghiem thire d6i chumg am (0,04 g/L) Bing -

Ham lvong nuée vi him luong vitannn € trong
dich trai buoi Da xanh gitr cac nghiém thane ¢6 phun
BR & va déi chimg duong khac biét ¢6 y nghia thong
ké mirc y nghia 1% so voi nghi¢m thue déi chimg am
(Bang 7). Nghiém thue doi chimg duong va cac
nghiém thic co xur ly BR déu ¢6 ham hrong nude va
ham lugng vitamin C trong thit trai cao hon so vin
déi chimg khéng xu ly.

Tom lai, cac nghiémt thire xtr Iy BR gitip khiic
phuc hién tuong trai bi xo va tang ham luong acid
tong s0. ham lugng nude trong thit trai va ham hegng
vitamin C clng gia tang so voi ddi chimg am, diéu
nay cho thay cay bugi Da xanh bi bénh VL Greening
di duev phuc héi sau khi phun qua la véi BR & nong
do 0,15 pM.

Bang 7. Ham lugng nuéc, 6 Brix, axit tdng s6,
vitamin C trong trai budi Da xanh duéi sy anh hudng

clia cic nbng dd BR khac nhau tai huyen K& Sach,

tinh Séc Tring, 2018
Vitamin
Nghiém D‘.‘) TA Ham ¢
icia Brix @/ luong | (mg/100
(%) nuoe (%) | g méu
L udt)
10,05 pM 849 | 0,09° 67,3 27,9°
10,10 pM 93 | 0,10° | 71,42 311"
015uM [ 109 [ 022" [ 739 | 403
DCdwong | 103" [ 010" | 702° | 395
bCam [ 7.3 [00s° | 488 | 189
[Trung binh | 93 | 663 | 315
¥ “ . T o
lcv 391 (909 | 774 | 132

Ghi chii: ***: khdc bigt c6 Y nghia thong ke 5%
va/%’. Trong ciing ot oL, cdc 506 chir theo sau
Liong nhau thi khong khic biet co ¥ nghia thong ké
theo phép thir 1.SD 5%, BR: Bmssi/mh‘(;r: PC duong:
phun ZnSO, + MnSO 1 0,5%: BC am: Phun o, .

4. KEY LUAN VA BE KUAT

4.1. Két luan

. Phun BR qua la 2 tuan mél 1an & cac néng do
kl.mc nhau lién tue trong 12 thang ¢6 hcy qui dgi véi
bénh VL Greening, ty 1& bénh va chi g 1y n

o YL bre hwa
dan ké to thai diem 1 thang sau khi xir |y il

vadat ey
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qua cao nhat lén sy sinh truong, nang suat va pham
chil tra1 buén Da xanh ¢ thoi diém 12 thang sau khi
xuly.

Phun BR qua la & nong d¢ 0,15 pM trén buéi Da
xanh dinh ki 2 tuan/lan lién tyc nr khi cay chuan by
ra la cho dén khi thu hoach c6 hiéu qua lam giam ty
1é bénh, chi s6 bénh va ty 1¢ benh cua 1a non mé
xual hién gin nhu khong dang ké, tang ty 1é ra hoa
va dau brai cao (60,5 va G1,6%), s6 trai/cay, khoi
lwong tai va nang suat (27,3 trai, 1046,2 g va 28,6
kg/cay). Phun BR néng do 0,15 uM ciing lam ting
ham lugng nuée trong thit trai, d¢ Brix va ham lugng
vitamin C, nang cao pham chat trai buoi Da xanh.
Ngoai ra, két qua dién di DNA déi véi cay buan Da
xanh bi nhiém bénh VL Greening théi diém 12 thang
sau phun BR néng do 0,15 pM cho két qua am tinh,
ham legng tinh bt tich loy trong 1a thap nhat (0,74
mg/g 14) so v&i cac nghi¢ém thie con lai.

4.2. D8 xudt

Co6 thé 4p dung phun BR nong dé 0,15 pM dinh
kv 2 tuédn mot Jan dé lam giam céc triéu chimg bénh
vang 14 Greening, tang nang suat va pham chat trai
budi Da xanh.

Can tiép tyc nghién ctu hiéu qua cta BR lén
benh vang 14 Greening trén cay bugi Da xanh va cac
gidng budi khac dé c6 két luan chic chan hon.
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Summary

The study was conducted to determine the cffect of Brassinohde concentration spraying on leaves on the
rate and index of greening y ellowing disease, productivity and quality of 'Da xanlt” pomelo. The experiment
was conducted on a 15yearold ‘Da xanh' pomelo wree n Ke Sach distnel, Soc Trang province.
Implementauon period from june 2017 1o june 2018, The experiment was arranged in a completely
randonized block form, with 5 treaiments which were BR concentrations: (1) 0.05 pM: (1) 0.10 uM; and (i)
0.15 pM. Positive conurol treatment with ZnSO, + MnSO, solution 0.5%. Negalive control water spray, 6
repetitions, cach repetition corresponds to one tree. Treatment of BR spraying is done perodically every 2
weeks when pomelo trees are perpare 10 leaves unul the fruits are harvested (12 months), The presence of
Candidatus ibenibacter asiticus, before and after the completion of the expenment was determined by
PCR using specific pnmers and lodinesstarch reacuon quantifying starch content in leaves. The results
showed that spraying BR at 0.10 and 0.15 pM penodically twice a week for 12 months was effectve on
observe red parameters relating 0 disease assessment, the presence of causal bactena, improving
flowenng, yield and frut quality of "Da xanh’ grapefruit. Particularly, spraying BR at 0.15 uM resulted in a
significant reduction on both rate of discasc leaf on branches and disease index only after three months of
treatiment, and the lowest levels of the two parameters at the 12" month after treatment (MAT). In addntion,
BR 0,15 pM treatment also reduced the presence of the causal agent to an undetectable leve) by PCR a the
129 MAT. reduced starch content in the leaves. increased the rate of fruiting. yield and quality of ‘Da xanh'
pomelo.

Keywords. Brassmolide, DNA electrophoresss. feaf starch content, ‘Da xanh’ pomelo,
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