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PHOiVG CHOIVG IXIAIVI Fusarium praNferatum GAY 
BEIXIH THOI R £ C A Y CAIVI 
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T6MTAT 
Cay cam {Citrus sinensis la m^t trong nhimg loai cay an qua chii Iuc a Viet Nam voi tdng dien tich dat 
khoang 180.000 ha, chiem khoang 12% dien tich trdng cay an qua cua ca nuoc. Loai cay nay dang dugc quy 
ho^ch phat trifin thanh cay dac san t̂ i tinh Quang Nmh. Tuy nhien, cay cam thucmg bi benh thdi rfi do nam 
Fusarium proliferatum gay ra. Nghien ciru nay nhim danh gia kha nang lic che nlm F. proliferatum cua 
mot sd loai thudc hoa hoc, sinh hoc tren moi truong PDA va tren cay con 3 thang tudi. Kfit qua thi nghiem 
trfin moi truang PDA cho thay ba loai thudc hoa hpc (Metalaxyl 500 WP, Ridomil gold 68 WG va Mancozeb 
80 WP) va hai lo î thudc sinh hpc (Biobus 1.00 WP va BacUlus subtihs 1090) deu co kha nang itc chfi manh 
ddi voi nam gay benh. Thi nghifim trir nam F. proliferatum trfin c^y con da bi nhifim b§nh nhan tao cho thay 
ba I091 thudc hoa hoc neu tren vln co hieu Iuc cao voi khoang 51,4-63,8% sd cay da hoi phuc. Tuy nhien, hai 
loai thudc sinh hpc chi co hifiu Iuc trung binh, ty le cay phuc hoi chi dat 24,9 va 28,7%. Ket qua nghien cuu 
nay la co' so quan trpng phuc vu quan ly benh thdi rfi cay cam do nam F. proliferatum va can tifip tuc thir 
nghifim ngoai hifin truong. 
Tix^6a: Benh thdi rS, cSy Sn qua co miil Fusarium proliferatum, phdng chdng. 

l.flATVANDE 

Cay cam dugc trdng phd bidn trfin tiie gidi vdi 
tdng san lugng dat khoang 100 trifiu tin/nam 
(Campos-Herrera etal., 2014; FAO, 2016). Cay cam 
cung 11 mpt tiong nhiing loai ciy an qua chu lire d 
Viet Nam vdi tdng difin tich dat khoang 180.000 ha 
vio nam 2018 vl dat khoang 800.000 tin qua (Tdng 
cue Tiidng kfi, 2018). Loli cay nay dang txa thanh ddi 
tupng cay an qua chu Iuc, cay dac san tai Quang 
Ninh vdi khoang 372 ha vl dtr kien dat trfin 1.000 ha 
vao nam 2020 (Uy ban Nhan dan tinh Quang Ninh, 
2016). Tuy nhien, trong nhiing nam vira qua, bfinh 
thdi rfi da gay tdn tiilt r i t ldn ddn nganh san xult cay 
an qua cd miii d Vifit Nam (Pham Van PCim, 2004). 
Trfin nhieu dien tich cam trdng tap trung 0 tinh 
Quang Ninh dang hi bfinh thdi rfi, nguyen nhan gay 
benh da dupc xac dmh do nlm F. proliferatum 
(Nguyfin Minh Chi vl cs, 2019). 

Cac loai nam tiiupc chi Fusarium duoc xac dinh 
la mdt trong nhiing tac nhan gay benh ddi vdi ciy 
cam, tiong sd 23 mlu phan lap tai dao Jeju, Han 
Qudc cd 6 mlu thugc loai F. prohferatum v l 5 mlu 
tiiugc loli F. moniliforme va chung gay bfinh phd 
bien nhat (Hyun et al., 2000). Ba loai F. solani. F. 
oxysporum v l F. proliferatum cung la tac nhan gay 

' Trung lam Nghien ciiu Bao v? rimg, Vien Khoa hpc Lam 
nghiep Viet Nam 

benh thdi rfi cay cam d chau Au va Bic Phi (Yaseen 
va D'Onghia, 2010). Ket qua phan lap mlu bfinh tir 
nhting loai ciy cd mui bi benh vang la thdi rfi tai 
ddng bang song Ctm Long da thu duoc cic loai nam 
thupc chi Fusarium (Nguyfin Van Hda vl cs, 2013; 
Pham Minh Tuin va cs, 2016). 

F. proliferatum cd phd ky chu rong, 11 tac nhan 
gay ra benh thdi rfi tren ngo, liia mi, mang tay, sung, 
hinh, eg dira, thong va lua (Proctor et al. 2009). F. 
prohferatum da dugc ghi nhan 11 nguyfin nhan chinh 
gay benh fhdi rfi cam d HIn Qudc (Hyun etal., 2000). 
Loai nlm nly cimg da dugc xlc dinh 11 mdt trong 
nhiing nguyfin nhan chinh gay benh thdi rfi cam d Y, 
Tunisia, Hy Lap va Ai Cap (Yaseen vl D'Onghia, 
2010). Chiing cung da dtrpe ghi nhan la nguyfin nhan 
gay thdi rfi cay cam d Quang Ninh, cay bi nhifim 
bfinh se hi thdi rfi, vang la, heo vl rung la, lam anh 
hudng ldn den sinh tiirdng vl cd the gay chfit cay 
(Nguyfin Minh Chi va cs, 2019), cac chung nam F. 
prohferatum gay bfinh thdi rfi cam hifin dang dupc 
bao quan, Itm trii tai Trung tam Nghifin ciiu Bao ve 
ning. 

Den nay da cd mgt sd nghifin cuu phdng chdng 
cac loai nlm fliuoc chi Phytophthora gay thdi rfi cam 
va mgt nghien cuu phdng chdng nlm F. solani gay 
thdi rfi cay cam d mifin Nam Viet Nam da dugc trien 
khai (Nguyfin Van Hda va cs, 2013). Tuy nhien. dfin 
nay vln chua cd loai thudc cu the nao duoc khuydn 
clg de trir benh thdi rfi cay cam do nam F. 
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prohferatum. Bai bao nly trinh biy kfit qua phdng 
chdng nlm F. proliferatum trfin moi tnrdng nhan tao 
va trfin cay cam d giai doan 3 thing tudi. 

2 . VAT UEU VA PHUDNG PHAP NGHIOV CUU 

2.1. Vit l i ^ nghifin ciiu 

Nam Fusarium proliferatum (chung QN708) da 
duoc xac dinh cd tinh gay benh ri t manh ddi vdi cay 
cam (Nguyfin Minh Chi va cs, 2019). 

Cay cam (Citrus sinensis) d giai doan 3 thing 
tudi gieo tai vudn uom Trung tam Nghien ciiu Bao vfi 
rimg. 

Thdi gian thi nghiem tir thing 1 ddn thing 10 
nam 2019. 

Cac loai thudc hda hpc va sinh hpc (Bang 1). 

Blng 1. Tfin thuong pham v l hoat chlt/tiilnh phin 
cua 8 lo jii thudc hda hpc v l sinh hpc 

TT 

1 
2 
3 

4 
5 

6 

7 
8 
9 

T6n thuong pham 
Agri-fos 400 
DaConil75WP 
Metalaxyl 500 WP 
Mancozeb 80 WP 
Ridomil gold 68 WG 

Bacillus subtilis 1090 
Biobus 1.00 WP 
TKS Pseudomonas 
Sat 4 SL 

Hoat chit 
Phosphonate 400 g/1 
Chlorothalonil 75% 
Metalaxyl M 500 g/kg 
Mancozeb 800 g/kg 
Metalaxyl M 40 g/1 + 
mancozeb 640 g/1 
BaciUus subtilis 
Tnchoderma vinde 1% 
Pseudomonas Suorescens 
Cytosinpeptidemycyn 4% 

I 2.2. Phuong phip nghifin cutu 

2.2.1. Danh gia hieu Iuc uc che nam gay benh 

cua cac loai thudc tien moi trudng PDA 

Bang 2. Phin d p kha nang uc chd nlm trfin mdi 

taudngPDA 
Cip 

0 

1 

2 

3 

4 

Dudng kinh vdng \ic 
chd(D) 

D = 0mm 

D < 10 mm 

10 mm < D < 20 mm 

20 mm < D < 30 mm 

D > 30 mm 

Kha nang uc che 

nam gly bfinh 

Khong cd kha nang 
lie che 

Kha nang uc che yeu 

Kha nang uc che 
trung binh 

Kha nang ire che 
manh 
Kha nang uc chfi r i t 
manh 

nam gay b^nh d mat dp tii 1,6 x 10' dfin 1.8 x 10* 
CFU/ml, dong 30 pl dung dich bio tu nlm gay benh 
da pha loang vao mfii hop ldng cd chira moi tnrdng 
PDA, phan tan deu bio hi nlm tien bd mat m6i 
tiirdng. Due 3 gifing/hgp long, dudng kinh gieng due 
5 mm vl lay 50 pl dung dich thudc cho vio cic gidng 
da due, mdi cong thiic tiiudc thi nghifim tiiuc hifin 
trfin 4 hdp ldng, 3 gifing/hpp ldng vl lap lai 3 lan. 
C6ng thuc ddi chung sir dung nude cat Nudi nlm 
trong tu dinh on d 25"C, sau 10 ngly tidn hinh do 
dudng kinh vong lie che ciia thudc ddi vdi nam gay 
bfinh. Phan d p kha nang tic ch^ nlm gay benh dua 
vio dudng kinh vdng uc che theo 5 cap (Bang 2). 

2.2.2. Danh gia hieu Iuc cua thudc hoa hoc va 
sinh hoc ddi vdi nam giy benh trdn cdy con 

Gay bfinh nhin tao trfin ciy con: pha loang bao 
tir nam gay bfinh d mat dp tir 1,6 x 10^ den 1,8 x 10̂  
CFU/ml, dong 20 ml dung dich bio ttr nlm gay b^nh 
da pha loang de bom, nhifim vao gia the trong bau co 
chua rfi cua ciy. Mdi cdng thiic thi nghifim vdi 10 
cay/lap vl lap lai 3 lan. 

Sau 40 ngly gly benh nhan tao, danh gil, phan 

cap bfinh trudc khi phdng chdng. Dua vao k^t qua 

thu nghifim trong phdng thi nghiem lua chpn cac 

cong thiic cd hifiu Iuc uc che tdt nhat de tien hanh 

phun cic cdng thiic thudc trfin ciy con 3 thing tu6i 

da hi nhifim benh, cong thtrc ddi chiing sir dung nude 

sach. Sau 50 ngay phun thudc, tien hanh phan cap 

miic dp bi bfinh voi 5 d p theo phuong phip ciia 

Nguyfin Minh Chi v l cs (2019), cu thd nhu sau: 

Bang 3. Phan d p bgnh fa-fin c ^ con 
Chi 
sd 

bfinh 

0 

1 

2 

3 

4 

Bieu hifin bfinh trfin cSy 

Khdng cd vdt bfinh trfin rfi hoac 11 xanh tdt, cSy 
khde 
Sd rfi bi bfinh < 596, hoac la bat dau chuyin mau 

vang 

Sd rfi bi bfinh > 5 dfin < 10%, hoac 11 ving, bit 

dau heo 
So rfi bl bfinh > 10 dfin < 15%, hoac 11 ciy da 
heo, bat diu rung 

So rfi bi bfinh > 15% hoac la bi rung, cav chit 

Danh gia hi^u lire tic ch^ nam F. proliferatum 
ctia cac loai thuoc hoa hpc, sinh hoc theo phuong 
phap Ciia Sing va Tripathi (1999): pha loang bao tu 

Ty 1? cay bi hai (P%) duoc xac dinh theo c6ng 

thiic: P% = —x\00 
N 
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Trong dd: n. sd cay bi hai; N. tdng sd cay dieu tra 

Cap bfinh trung binh (R) dupc xac dinh theo 

\ nivi 
cdng thiic: R = 

N 
Trong dd: ni 11 sd cay hi hai d d p bi benh i; vi 11 

tn sd cua dp bi bfinh tini i; N11 tdng sd cay dieu tra. 
Cap bfinh trung binh (R) dupc duoc chia llm 5 

dp nhu sau: R = 0 (cay khde, khdng bi bfinh), 0 < R < 
1 (nhe), 1 < R < 2 (tiling binh), 2 < R < 3 (nang), 3 < R 
<4 (rat nang). 

Blng 4. Kha nang lie chl nlm F. pwliferatum cua thudc hda hpc trfin mdi tnidng PDA 

Sd lieu dtrpe xu ly blng phin mdm Genstat 12.1 
dd phan tich su sai khlc giua cic cdng thiic thi 
nghiem. 

3. KFT QUA niGHEV CUU VA THAO LUAN 

3.1. Khi nSng han chd nlm F. proliferatum ciia 
cic logi thudc fa-fin m6i trudng PDA 

Hieu Iuc lie che nam F. prohferatum ciia cic loai 
thudc dupc the hifin qua dudng kinh vdng lic chfi, kdt 
qua dinh gil sau 10 ngly nuoi nlm tiong tu dinh on 
d 25''C dupc thd hifin d bang 4. 

TT 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Cong thiic 

Metalaxyl 500 WP 
Ridomil gold 68 WG 
Mancozeb 80 WP 
Biobus 1.00 WP 
Bacillus subtilis \IM) 
Sat4SL 
TKS Pseudomonas 
DaConil75WP 
Agri-fos 400 
Doi chiing (nuoc cat) 
Lsd 
Fpr 

Duong kinh vong lie che trung 
binh (mm) 

29,2' 
28,6= 
26,8" 
25,9'' 
22,1"' 
18,6' 
8,80' 
4,11' 
1,50" 
0,00-
5,60 

<0,001 

Kha nang lie che 

Manh 
Manh 
Manh 
Manh 
Manh 

Trung binh 
Y^u 
Y^u 
Yeu 

Khong lie chef 

Kdt qui tdng hop ti-ong bang 4 cho thiy kha 
nang tic che nam F. proliferatum gay bfinh thdi rfi 
cay cam cOa cic loai thudc vl ddi chiing nude d t 
tifin moi tiirdng PDA cd su sai khlc ro vfi thdng kfi 
va dupc chia thinh 4 nhdm dua trfin dtrong kinh 
vdng lie che gdm: uc che manh (5 loai thudc), uc che 
tiimg binh (1 loai thudc), lic che yeu (3 loai thudc) vl 
khong ire che (ddi chiing nude dt). 

Kdt qua nghien ciiu da xlc dinh dupc ba loai 
thudc hda hpc vdi tfin thuong pham 11 Metalaxyl 500 
WP, Ridomil gold 68 WG, Mancozeb 80 WP vl hai 
loai thudc sinh hpc (Biobus 1.00 WP, Bacillus subtihs 
1090) cd kha nang lic che manh ddi vdi nam F. 
prohferatum (hinh 1), dudng kinh vdng uc che tiimg 
binh dat tir 22,1-29,2 mm. Thudc sinh hpc Sat 4 SL cd 
kha nang uc chd nam gay bfinh d miic tnmg binh vdi 
dudng kinh vdng uc chd trung binh dat 18,6 mm. 

Hinh 1. Kha ning tic chl nlm F. proliSsratum cua cic 
lo î thudc trfin mdi trudng PDA 

a. Metiilaxyl 500 WP; b. Bacillus subtihs 1090: c. 
TKS Pseudomonas; d. ddi chung 
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3.2. Hi$u qua ph6ng ch^ng b$nh th6i rS cua cic ddng nhat cho thi nghiem. Ty le cay bi benh • i cap 
losi thu^c trtn cSy cam 3 t h ^ tudi benh trung binh a cac cong thiic thi nghiem .̂lu khi 

Sau khi gay benh nhan tao bang nam F. 8*y ''^nh '•0 ngay va sau khi phun thu6c 50 ngay 

proUferatiim, cac cay diu bi nhiSm btah, dam bao do ' l " ^ ^"S hop trong bang 5. 

TT 

1 

2 

3 
4 

5 
6 

Cong thiic 

Metalaxyl 500 WP 

Kdomilgold68WG 
Mancozeb 80 WP 
Biobus 1.00 WP 

B. subtilis vm 

Doi chimg (nuoc) 
Lsd 

Fpr 

Sau 40 ngay gay b$nh 
(tnroc khi xu ly thuoc) 

Ty le bi 
benh (%) 

100,0 

100,0 

100,0 
100,0 

100,0 

100,0 

* 
1,000 

Cap b^nh 
tmng binh 

1,06" 

1,05" 

1,05" 

1,06" 
1,06' 

1,04-

0,08 

0,986 

Sau 50 ngay 

Ty 14 bi 
benh (%) 

36,2' 

43,4' 

48,6' 
71,3= 

75,1= 

100,0"' 

6,77 

<0,001 

phun thuoc 

Cap benh 
trungbinh 

0,45" 
0,61' 
0,98' 
1,12'' 

1,29'' 

4,00" 

0,24 

<0,001 

Ty le cay 
phuc hoi 

(%) 

63,8 

56,6 

51,4 

28,7 

24,9 

0,0 

Bang 5 cho th^y tnioc khi xu ly thuoc (sau khi 
gay benh nhan tao 40 ngay), 10096 so cay cr cac cong 

thiic deu bi benh voi cap benh trung binh tir 1,04 den 
1,06. 

Hinh 2. Kha nang lic ch^ n ^ F. proliferatum cua cdc 

xiily thudc (40 ngiy sau khi giy b$nb nhan tao):b, 
Metalaxyl 500 

Thi nghiem tren moi trumig nhan tao da xac 
dinh ba loai thuoc hoa hoc (Metalaxyl 500 WP, 
Ridomil gold 68 WG, Mancozeb 80 WP) va hai loai 
thudc sinh hpc (Biobus 1.00 WP, Bacillus subtilis 
1090) cd kha nang lic che manh ddi vdi nam F. 
proliferatum tren mdi tnrdng PDA. Tuy nhien, khi thi 
nghiem tren cay con da bi nhidm benh, chi ghi nhan 
ba loai thudc hoa hoc cd hieu Iuc cao vdi sd cay bi 
benh da hdi phijc sau khi phun thudc dat tir 51,4-
63,8% (Hinh 2b). Hai loai thudc smh hoc Biobus 1.00 
WP va Bacillus subtilis 1090 chi cd kha nang ilc che 

loai thudc t r ta c4y con: a. ciy con a thdi didm tradckbi 
c dy con drthdi di4m 50 ngay sau khi xiily thadc; h. 
WP; c. ddi chung 

trung binh vdi ty le cay phijc hdi tirong ling la 28,7 va 
24,9%. 

3.3. Thio luan 

Cay cam dugc trdng phd bien trta thd gidi 
(Campos-Herrera et al, 2014; FAO, 2016) va ciing la 
mdt trong nhting loai cay an qua chu lire d Vidt Nam 
ven tdng nang suat nam 2018 dat khoang 800.000 tan 
(Tdng cue Thdng ke, 2018). Loai cay nay dang dugc 
gay trdng va xay dung thuong hieu san pham trai cay 
dac san tai Quang Ninh. Tuy nhien, irong nhiing 
nam gan day, nhidu dita tich cam Irdng tap trung d 
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tinh Quang Nmh dang bi bdnh thdi rfi do nam F. 
prohferatum (Nguyfin Muih Chi va cs, 2019), chung 
gay hifin tupng vang la, hfio va rung la, gay anh 
hudng rat ldn den smh tnrdng va nang su^t qua. Do 
vay rat can nghien ciru xac dinh cac loai thudc phuc 
vu cong tac quan ly benh hai. 

Den nay da cd mpt sd nghien cuu phdng chdng 
cac loai nam thupc chi Phytophthora gay thdi rfi cam 
va mdt nghifin cuu phdng chdng nam F. solani gay 
thdi rfi cay cam d mien Nam Vifit Nam (Pham Van 
Kim, 2004; Nguyfin Van Hda va cs, 2013) da dat hieu 
qua cao. Viec su dung thudc sinh hpc dd trir bfinh hai 
cay trdng ludn dupc uu tifin, nam Trichoderma va vi 
khuan Pseudomonas da duoc su dung kha thanh 
cong dd trir nam F. solani gay thdi rfi cay cam 
(Nguyfin Van Hda va cs, 2013; Pham Minh Tuan va 
cs, 2016). Che pham MFI da dupc sir dung de phdng 
chdng nam F. solani gay bfinh thdi cd rfi cay Sua d 
giai doan vudn uom cho hifiu qua rat tdt, cd the giam 
dang kd ty le va muc dp bi bfinh ddng thdi giup tang 
sinh tnrdng cua cay (Nguyfin Minh Chi va cs, 2015). 
Trong thi nghifim trfin moi tnrdng nhan tao da xac 
dinh dupc hai loai thudc sinh hpc/che pham smh 
hpc Biobus 1.00 WP va Bacillus subtilis 1090 cd kha 
nSng lie chd manh ddi vdi nam F. proliferatum. Tuy 
nhifin, trong thi nghifim trir bfinh tren cay con, hai 
loai thudc nay chi cd kha nang uc che trung binh ddi 
vdi nam gay bfinh, ty lfi cay phuc hdi tuong ung chi 
dat 28,7 va 24,9%. 

Ba loai tiiudc hda hpc Metalaxyl 500 WP 
(metalaxyl M), Ridomil gold 68 WG (metalaxyl M + 
mancozeb) va Mancozeb 80 WP (mancozeb) cd kha 
nang ire che manh ddi vdi sinh trudng cua hfi spi 
nam F. prohferatum ti-fin moi trudng PDA. Chung 
cung cd hifiu Iuc cao khi thi nghifim tru nam gay 
bfinh trfin cay con vdi ty le cay hdi phuc sau khi phun 
tiiudc dat tij 51,4-63,8%. Cac loai thudc cd hoat chat 
metalaxyl va mancozeb da dupc xac dinh cd kha 
nang ire che manh ddi vdi nam F. euwallaceae trfin 
mdi tiirdng PDA (Bui Quang Tiep va Nguyfin Van 
Nam, 2019). Hoat chat metalaxyl M va mancozeb 
cung da dupc xac dinh cd kha nang uc che manh vdi 
nam F. decemcellulare va F. lateiitiuni gay benh loet 
than cay Sua (Nguyfin Minh Chi, 2020) va da duoc 
khuydn cao sir dung dfi ti-ir nam F. solani gay thdi rfi 
cSy cam (Nguyfin Van Hda va cs, 2013). 

Nghien ctiu nay mdi chi dimg lai d cac thi 
nghifim kha nang uc che nam F. prohferatum tren 
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moi trudng PDA va trfin cay cam d giai doan vudn 
uom. Cac nghifin cuu tifip theo can thu nghifim hieu 
Iuc cua cac loai thudc hda va sinh hpc ngoai hifin 
tnrdng. 

4 . KET LUAN 

Xac dinh dupc ba loai thudc hda hpc Metalaxyl 
500 WP, Ridonul gold 68 WG, Mancozeb 80 WP cd 
kha nang uc che manh ddi vol nam F. F^ollferatiun 
gay bfinh thdi rfi cay cam d giai doan vudn uom. Sau 
phun thudc 50 ngay, ty lfi cay phuc hdi d ba cong 
thuc phun thudc hda hpc nfiu trfin dat 51,4-63,8%. 
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CONTROL OF Fusarium proliferatiim CAUSING ROOT ROT DISEASE ON Citius smensis 

Nguyen Minh Chi' 

^Forest Protection Research Centre. VAFS 

Summary 

Oranges {Citrus sinensis) is one of the main fruit species m 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 rot disease caused 
by Fusanum proliferatum. This study aimed to test of chemical and biological agents for the control of F. 
proliferatum in vitro and as the cause of disease of 3-month-old seedlings. Experiments in vitio showed 
three chemical fungicides (Metalaxyl 500 WP, Ridomil gold 68 WG and Mancozeb 80 WP) and two 
biological agents (Biobus 1.00 WP and Badlius subblis 1090) have a strong inhibitory effect against the 
pathogen. These chemical fungicides could also inhibit F. proliferatum growth on 3-month-old seedlings 
with recovery rate from infected seedlings are 51.4-63.8%. However, the biological agents were only 
moderately effective, the recovery rate was only 24.9-28.7%. This result is an important basis for the 
management of root rot disease caused by F. proliferatum. Further work is required to determine their 
efficacy in field tnals. 
Keywords: Citrus sinensis, control Fusarium proliferatum, root rot disease. 
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