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PHONG CHONG NAM Fusarium proliferatum GAY
BENH THOI RE CAY CAM

Nguyén Mioh Chi

TOM TAT

Cay cam (Citrus sinensis) 14 mét trong nhimg loai cay an qua chi lyc & Viet Nam vai tong dién tich dat
khoang 180.000 ha, chiém khoang 12% dién tich tréng cay 4n qua ciia cd nude. Lodi cay nay dang duge quy
hoach phat trién thanh cay dac sén ta1 tinh Quang Ninh. Tuy nhién, cdy cam thuong bj bénh théi ré do nim
Fusarium proliferatum gay ra. Nghién ciru nay nhim danh gia kha nang tre ché nam F. proliferatum cia
moét s6 loas thudc héa hoc, sinh hoc trén méi truémg PDA va trén cay con 3 thang tugi. K&t qua thi nghiem
trén mo1 truémg PDA cho thay ba loai thuéc héa hoc (Metalaxy! 500 WP, Ridomil gold 68 WG va Mancozeb
80 WP) va hai loai thudc sinh hoc (Biobus 1.00 WP va Bactlfus subtilis 1090) déu cé kha nang ic ché manh
déi voi ndm gay bénh. Thi nghiém trir ndm £, proliferatum trén cay con da bi nhiém bénh nhén tao cho thiy
ba loa thuée héa hoc néu trén van cé hiéu luc cao véi khoang 51,4-63,8% s6 cay da héi phuc. Tuy nhién, hai
loai thudc sinh hoc chi ¢é hiéu luc trung binh, ty lé cay phuc héi chi dat 24,9 va 28,7%. Két qua nghién ciru
nay 14 co s& quan trong phuc vu quan 1y bénh théi ré cay cam do ndm F. proliferatum va can Gép tuc thir

nghiém ngoai hién trudng.

Tit khéa: Bénh théi ré, cdy an qua cd mui, Fusarium profiferatum, phong chong.

1. DAT VAN DE

Cay cam duoc tréng phd bién trén thé gigi voi
tong san lugng dat khoang 100 triéu tdn/nam
(Campos-Herrera ef al, 2014; FAO, 2016). Cay cam
cing 14 mot trong nhimg loai cay an qua chu lyc &
Viet Nam véi téng dién tich dat khoang 180.000 ha
vao nim 2018 va dat khoang 800.000 tdn qua (Téng
cuc Théng ke, 2018). Loai cay ndy dang trd thanh déi
tupng cay an qua chi lyc, cay dac san tai Quang
Ninh véi khodng 372 ha va dy kién dat trén 1.000 ha
vio nam 2020 (Uy ban Nhan dan tinh Quang Ninh,
2016). Tuy nhién, trong nhimg nam wira qua, bénh
théi ré da gay t8n thal rat 1om dén nganh san xuét cay
an qua c6 mui ¢ Viet Nam (Pham Van Kim, 2004).
Trén nhiéu dién tich cam tréng tap trung & tinh
Quang Ninh dang bi bénh théi ré, nguyén nhan gay
bénh di duge xac dnh do ndm £ prolferatum
(Nguyén Minh Chi va cs, 2019).

Céc loai nam thuoc chi Fusarium duoc xac dinh
la m¢t trong nhimg tac nhan giy bénh d6i voi cay
cam, trong sé 23 mau phan lap tai ddo Jeju. Han
Quéc co6 6 mau thuoc loai F. profiferatum va 5 mau
thudc loai £, moniliforme va ching gay bénh pho
bién nhat (Hyun er al, 2000). Ba loai F. solani, F.
oxysporum va F. proliferatum cing la tac nhan gay

' Trung 1dm Nghién ciru Bao v rimg. Vién Khoa hoc Lam
nghi¢p Viét Nam

bénh théi ré cay cam & chau Au va Bic Phi (Yaseen
va D’Onghia, 2010). Két qua phan 1ap mau bénh tur
nhimg loai ciy c6 mui bi bénh ving la théi ré tai
ddng bing song Ciru Long da thu duoc céc loai nim
thugc chi Fusarium (Nguyén Vin Hoa va cs, 2013;
Pham Minh Tuén va cs, 2016).

F. proliferatum c6 phé ky chu rong, 1a tac nhan
gay ra bénh théi ré trén ngo, lia mi, mang tay, sung,
hanh, co dira, thong va lua (Proctor et af, 2009). F.
proliferatum da duoc ghi nhan la nguyén nhan chinh
gay bénh théi ré cam & Han Quéc (Hyun et af, 2000).
Loai nam nay ciing da dugc xac dinh 12 mot trong
nhimg nguyén nhan chinh gay bénh théi ré cam &Y,
Tunisia, Hy Lap va Ai Cap (Yaseen va D’Onghia,
2010). Chung cang da dugc ghi nhan la nguyén nhan
gay théi ré cay cam & Quang Ninh, cay bi nhiém
bénh sé bi thoi ré, vang la, héo va rung 14, lam anh
huong 1on dén sinh truéng va coé thé gay chét cay
(Nguyén Minh Chi va cs, 2019), cac ching nam F
proliferatum gay bénh théi ré cam hién dang duoc
bao quan, luu trir tai Trung tam Nghién ciru Bao vé
amg.

Dén nay da c6 mot s6 nghién ciu phong chéng
cac loai nam thudc chi Phytophthora ghy théi ré cam
va mot nghién ciu phong chéng ndm F. solani gay
thdi ré cdy cam & mién Nam Viét Nam da duoc trién
khai (Nguyén Vin Hoa va cs, 2013). Tuy nhién. dén
nay van chua co loai thuée cu thé nio duoc khuyén
cao dé mwur bénh théi ré cay cam do nam F
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proliferatum. Ba bao nay trinh bay két qua phong
chéng nam F. proliferatun trén moi tmurdmg nhan tao
va trén cay cam & giai doan 3 thang tudi.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ciru

Nam Fusarium proliferatum (ching QN708) da
duoc xac dinh c6 tinh gay bénh rat manh déi véi cay
cam (Nguyén Minh Chi va cs, 2019).

Cay cam (Citrus sinensis) & giai doan 3 thang
tudi gieo tai vuon uom Trung tam Nghién ciu Bio vé
rimg.

Thn gian thi nghiém tir thang 1 dén thang 10
nam 2019.

Cac loai thuéc héa hoc va sinh hoc (Bang 1).

Bang 1. Tén thuong ph4m va hoat ch4t/thanh phin

ctia 8 loai thuéic héa hoc va sinh hoc

TT| Tén thuong phdm Hoat chit

1_[Agrifos 400 Phosphonate 400 ¢/1
I[2_{DaConil 75 wp Chlorothalonil 75%
13" [Metalaxyl 500 WP Metalaxyl M 500 g/kg
14 [Mancozeb 80 WP Mancozeb 800 g/kg
5 |Ridomil gold 68 WG |Metalaxyl M 40 g/l +
i mancozeb 640 g/1

6 | Bacillus subtilis 1090 | Bacillus subtilis
,|7_|Biobus 1.00 WP Trichoderma vinde 1%

8 |TKS Pseud. Pseud fuorescens
‘o [satasL Cytosinpeptidemycyn 4%

i 2.2. Phuong phap nghién ciru

2.2.1. Pinh gid higu luc tc ché nim gay bénh
ctia cdc loai thuéc trén moi truong PDA

nim gay bénh & mat do tir 1.6 x 10° dén 18 X 10°
CFU/ml, dong 30 ! dung dich bao i nim gay bénh
da pha loang vao mé&i h¢p léng co chira mot truong
PDA, phan tin déu bao tir nim trén be mat méi
truemg. Duc 3 giéng/hop 1éng, duomg kinh giéng duc
5 mm va ldy 50 ul dung dich thuéc cho vao cac giéng
da duc, mé1 cong thire thude thi nghiém thue hién
trén 4 hop 1dng. 3 giéng/hop long va lap lai 3 lan,
Cong thitc d6i chimg sir dung nuéc cat. Nuéi ndm
trong ti dinh én & 25°C, sau 10 ngay tién hanh do
dudng kinh vong wrc ché cua thude doi véi ndm gay
bénh. Phan cdp kha nang irc ché nam gay bénh dim
vao duong kinh vong e ché theo 5 cap (Bang 2).

222 Pdnh gid hiéu lrc cia thuoc héa hoc vi
sinh hoc doi véi ndm gay bénh trén céy con

Gay bénh nhan tao trén cay con: pha loang bao
tir nam gay bénh & mat d¢ tir 1,6 x 10* dén 1,8 x 101
CFU/ml, dong 20 ml dung dich bao tir nim gay bénh
da pha loang dé bom, nhiém vao gia thé trong bau co
chira ré cia cay. Méi cong thic thi nghiém véi 10
cay/}ap va lap lai 3 lan.

Sau 40 ngay gay bénh nhan tao, danh gia, phan
cap bénh truéc khi phong chdng. Dua vao két qua
thir nghiém trong phong thi nghiém lya chon cic
cong thie ¢6 hiéu luc 1ic ché tét nhat dé tién hanh
phun cac cong thiic thudc trén cay con 3 thang tui
da bi nhiém bénh, cong thie déi chimg sir dung nuée
sach. Sau 50 ngay phun thudc, tén hanh phan cip
mic do bi bénh véi 5 cip theo phuong phap cia
Nguyén Minh Chi va cs (2019), cu thé nhur sau:

Bing 3. Phan c4p bénh trén cly con

Bang 2. Phén cdp kha ning irc ch€ nim trén moi Chi Biéu hién bénh trén cay
trwomg PDA 6
Cap | Buomg kinh vong rc|  Kha nang (¢ ché bénh
ché (D) ndm gay bénh 0 |Khéng cé vét bénh trén ré hoac 14 xanh t8t, cay
0 |[D=0mm Khéng c6 kha nang khée
\rc ché 1 |S6 ré bi bénh < 5%, hodc la b4t dau chuyén mau
1 |D<10mm Kha nang tic ché yéu vang
2 [10mm<D<20mm |[Kha nang uc ché 2 |Sé ré bi benh 2 5 dén < 10%, hoac 1a vang, bit
trung binh dau héo
3 [20mm<D<30mm |Khi nang uc ché 3 |SG ré by benh = 10 dén < 15%, hoac la cay d3|
manh héo, bil ddu rung
4 |D>30mm Kha nang irc ché rat 4 Md bi mnu cay chét
manh

Panh gia hiéu hre e ché nim 7 proliferatum
ctia cac loai thude hoa hoc, sinh hoc theo phuong
phap cia Sing va Tripathi (1999): pha loang bao tir

Ty lé cay bi hai (P¥) dwoc e dinfy theqg cong

n
re: P% =—x100
thuc o N
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Trong do: n. sé cay bj hai; N. tong sé cay diéu tra
Cap bénh trung binh (R) dugc xic dinh theo
4

Znivi

0

cong thue: R =

Trong do: ni {a s6 cay bi hai & cap bj bénh i; vi la
tri s6 clia cap bj bénh thiri; N 1a tong s6 ciy diéu tra.

Cdp bénh trung binh (R) dugc duoc chia lam 5
cap nhur sau: R = 0 (cay khoe, khéng bi bénh), 0 < R<
1 (nhe), 1 < R<2 (trung binh), 2 <R <3 (nang), 3 <R
<4 (rdt nang).

S6 lieu duoc xit ly bang phan mém Genstat 12.1
dé phan tich su sai khac gira cac cong thirc thi
nghiém.

3. KET QUA NGHEN CUU VA THAD LUAN

3.1. Kha ning han ché ndm F. proliferatum clia
céc loai thudc trén méi trivmg PDA

Hieu luc uc ché nam F. proliferatum caa cac logi
thudc duge thé hien qua dudng kinh vong tre ché, két
qua danh gi4 sau 10 ngay nudi ndm trong tu dinh on
&25°C Qugc thé hién & bang 4.

Béng 4. Khi ning (rc ché ndm F. proliferatum clia thudc héa hgc trén moi trudmg PDA

TT Cong thire Buong km}} vong e ché trung Kha nang tc ché
binh (mm)
1 Metalaxyl 500 WP 29,2¢ Manh
2 Ridomul gold 68 WG 28,6¢ Manh
3 Mancozeb 80 WP 26,8° Manh
4 Biobus 1.00 WP 259 Manh
5 Bacillus subtilis 1090 22,1 Manh
6 Sat4 SL 18,6° Trung binh
7 TKS Pseud. 8,80° Yéu
8 DaConil 75 WP 4,117 Yéu
9 | Agrifos 400 1,50° Yéu
10 | Péi chimg (nuéc cat) 0,00 Khéng trc ché
Lsd 5,60
Fpr <0,001

Két qua téng hop trong bing 4 cho thdy kha
nang tc ché nam F proliferatum gay bénh théi ré
cay cam ciia cac loai thuéc va déi chimg nubc cat
trén moi truong PDA c6 su sai khac ro vé théng ké
va dugc chia thanh 4 nhém duya trén duéng kinh
vong irc ché gém: irc ché manh (5 loai thudc). tre ché
trung binh (1 loai thudc), trc ché yéu (3 loai thude) va
khong trc ché (dé1 chung nudc cat).

Kél qua nghien ciru da xac dinh duoc ba loai
thude hoa hoc voi tén thuong pham la Metalaxyl 500
WP, Ridomil gold 68 WG, Mancozeb 80 WP va hai
loai thudc sinh hoc (Biobus 1.00 WP, Bacillus subtilis
1090) c6 kha nang ic ché manh déi voi nam £
proliferatum (hinh 1), duong kinh vong tc ché trung
binh dat tir 22,1-29,2 mm. Thudc sinh hoc Sat 4 SL ¢6
kha ning (rc ché ndm gay bénh & mic trung binh voi
dudng kinh vong tic ché tung binh dat 18,6 mm.

Hinh 1. Kha ning tc ché ndm F. proliferatum cia cic
loai thudc trén méi trudng PDA
a. Metalaxyl 500 WP b. Bacillus subtilis 1090 c-.
TKS Pseudomonas; d. doi chung
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3.2. Hiéu qua phong chdng bénh théi ré clia cac
loai thudc trén cay cam 3 thang tudi

Sau khi gay benh nhan tao bing nam £
proliferatum, cac cay déu bi nhiém bénh, dam bao do

Bang 5. Hi¢u qua phong chéng ndm £, proliferatuum clia cac loai thuc trén cay cam

déng nhit cho thi nghiém. Ty 1¢ cay bi benh * €4p
bénh trung binh & cac cong thic thi nghiém =v khi
gay bénh 40 ngay va sau khi phun thuoc 50 ngay
duore tdng hop trong bang 5.

Sau 40 ngay gay bénh R .| Tylecay
- Cong thic (trute khi xir Iy thuse) | 52450 ngay phun thude |1 o pg;
Tylébi | Capbénh Ty 1¢ bi Cap benh %)
bénh (%) | trungbinh | bérh (¥) | trung binh
1| Metalaxyl 500 WP 100,0 1,06" 36.2° 0.45° 63.8
2 | Ridomil gold 68 WG 1000 1,05 43.4° 0,61° 56,6
3| Mancozeb 80 WP 100,0 1,05° 486" 098¢ 514
4| Biobus 1.00 WP 100,0 1,06" 713 1,12¢ 287
5 | B. subtilis 1090 1000 1,06° 75,1 1.29¢ 249
6 | o1 ching (nusc) 1000 1,04 100,0° 1.00° 0.0
\ Lsd * 0,08 6,77 0.24
l Fpr 1,000 0,986 <0,001 <0,001

Bang 5 cho thay truée khi xir ly thuée (sau khi

Hinh 2. KbA ning tc ché ndm F. proliferatum ctia

thire déu bi bénh véi cap bénh trung binh tir 1,04 dén
1,06.

c4c loai thuSe trén ciy con: a. c4y con & thor diém tnrde khi
xu [y thube (40 ngay sau khi gdy béoh nhén tao); b,

¢. ¢4y con & thor di€m 50 ngay sau khi xit ly thudc; b.

Metalaxyl 500 WP: c. d6i chimg

Thi nghiém trén mér trudmg nhan tao da xac
dinh ba loai thuéc héa hgc (Metalaxyl 500 WP,
Ridomil gold 68 WG, Mancozeb 80 WP) va hai loai
thuéc sinh hoc (Biobus 1.00 WP, Bacillus subtilis
1090) c6 kha ning tc ché manh déi voi nam F
proliferatum trén moi trurong PDA. Tuy nhién, khi thi
nghiém trén cay con da bi nhiém bénh, chi ghi nhan
ba loai thudc héa hoc co6 hiéu lyc cao vai s6 cay bi
bénh da héi phuc sau khi phun thude dat tir 51,4-
63,8% (Hinh 2b). Hai loai thusc sinh hoc Biobus 1.00
WP va Bacillus subtiis 1090 chi ¢o kha ndng tc ché

40

trung binh véi ty 1& cay phuc héi tuong img 13 28,7 va
24,9%.

3.3. Thao luan

Cay cam dugc trdng phd bién tren thé giol
(Campos-Herrera et al, 2014: FAO, 2016) va cing la
moét trong nhimg loai cdy an qua chii lyc & Viet Nam
vén 1ong nang sudt nam 2018 dat khoang 800000 tén
(Tong cuc Théng ke, 2018). Loa cay | v dang dupe
gay trong va xdy dung thwong hiéu sin pham g4 cay
dac san tai Qué\ng Ninh. Tuy nhiey, rong nhimg
nam gin day, nhiéu dién tich cam (rong 1;, trung &
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tinh Quang Ninh dang bj bénh théi ré do nam £
profiteraturmn (Nguyén Minh Chi va cs, 2019), ching
gdy hién tuong vang l4, héo va rung 13, gay anh
huémg rat 16n dén sinh truomg va nang suat qua. Do
vay rat can nghién ciu xac dinh c4c loai thuée phuc
vu cong tac quan ly bénh hai.

Dén nay da c6 mot sé nghién ciu phong chdng
cac loai ndm thuéc chi Phyfophthora gay théi ré cam
va mét nghién ctu phong chéng nam F. solani gay
théi ré cay cam & mién Nam Viét Nam (Pham Vin
Kim, 2004; Nguyén Van Hoa va cs, 2013) da dat hiéu
qua cao. Viéc sir dung thudc sinh hoc dé trir bénh hai
cay tréng luon dugc wu tién, ndm Trichoderma va vi
khuin Pseudomonas da duoc st dung kha thanh
cong dé trr ndm F. solani gay théi ré cay cam
(Nguyén Vin Hoa va cs, 2013; Pham Minh Tuin va
¢s. 2016). Ché pham MF1 da duoc sir dung dé phong
chéng ndm F solani gdy bénh théj cé ré cay Sua &
gai doan vuom rom cho hiéu qua rat tét, c6 thé giam
dang ké ty lé va mirc do bj bénh déng thén gidp ting
sinh trudmg cia cay (Nguyén Minh Chi va cs, 2015).
Trong thi nghiém trén méi trudng nhan tao da xac
dinh dugc hai loai thudc sinh hec/ché phdm sinh
hoc Biobus 1.00 WP va Bacillus subtilis 1090 c6 kha
nang tc ché manh déi véi ndm F. proliferatum. Tuy
nhién, trong thi nghiém trr bénh trén cay con, hai
loai thudc nay chi ¢6 kha nang dc ché trung binh déi
vé1 ndm gay bénh, ty 1& cay phuc hdi twong vmg chi
dat 28,7 va 24,9%.

Ba loai thuéc hoéa hoc Metalaxyl 500 WP
(metalaxyl M), Ridomul gold 68 WG (metalaxyl M +
mancozeb) va Mancozeb 80 WP (mancozeb) c6 kha
ning (c ché manh déi véi sinh trudmg clia hé so
ném F. proliferatum trén moi truomg PDA. Ching
cing ¢6 hiéu lyc cao khi thi nghiém trir nim gay
bénh trén cay con van ty lé cay héi phuc sau khi phun
thuge dat tir 51,4-63,8%. Cac loai thudc cé hoat chat
metalaxyl va mancozeb da dugc xac dinh c¢o kha
nang trc ché manh doi voi nam F. euwallaceae trén
moi truong PDA (Bii Quang Tiép va Nguyén Van
Nam, 2019). Hoat chat metalaxyl M va mancozeb
cang da dugc xac dinh cé kha nang (e ché manh véi
nam F. decemcelfulare va F. lateritium giy bénh loét
than cay Sira (Nguyén Minh Chi, 2020) va da duoc
khuyén cao str dung dé trir ndm £, solani gay théi ré
cay cam (Nguyén Van Hoa va cs, 2013).

Nghién cuu nay mor chi dimg lat & cac thi
nghiém kha nang uc ché nim £ probferatum trén

moi truong PDA va trén cay cam ¢ giai doan vuom
wom. Cac nghién ciru tiép theo cin thir nghiém hiéu
luc cua céc loar thuée héa va sinh hoc ngoai hién
truong.

4. KET LUAN

Xac dinh dugc ba loai thuée héa hoc Metalaxyt
500 WP, Ridomil gold 68 WG, Mancozeb 80 WP ¢6
kha nang 1rc ché manh d6i véi nam F. Proliferatum
gay bénh thoi ré ciy cam & giai doan vuén uom. Sau
phun thudc 50 ngay, ty lé cay phuc héi & ba cong
thire phun thuéc héa hoc néu trén dat 51,4-63,8%.
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CONTROL OF Fusariwm proliferatum CAUSING ROOT ROT DISEASE ON Citrus sinensis

Nguyen Minh Chi!
! Forest Protection Research Centre, VAFS

Summary

Oranges (Cifrus sinensis) is one of the maw frutt spectes in Vietnam, the total area reaching over 180,000
ha, accounting for more than 12% of the fruit area estate. This species is planned to develop into a specialty
fruit tree in Quang Ninh province, Vietnam. However, C. sinensis trees often have root rol disease caused
by Fusarum proliferatum. This study aimed to test of chemical and biological agents (or the control of £
prolfecatum in vitro and as the cause of disease of 3-month-old seedlings. Experiments /n vitro showed
three chemical fungicides (Metalaxyl 500 WP, Ridomil gold 68 WG and Mancozeb 80 WP) and two
biological agents (Biobus 1.00 WP and Bacillus subtilis 1090) have a strong inhibitory effect against the
pathogen. These chermcal fungicides could also inhibit F. profiferatunt growth on 3-month-old seedlings
with recovery rate from infected seedlings are 51.463.8%. However, the biological agenls were only
moderately effective, the recovery rate was only 24.9-28.7%. This resull is an important basis for Lhe
management of root rot disease caused by /. proliferatum. Further work is required to determine ther
efficacy in field tnals.

Keywords: Citrus sinensis, control, Fusarium proliferatum, root rot disease.
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