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Determination of the optimal dosage of Bacillus biological product
for controlling peanut wilt disease in Quang Tri and Hue City
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Abstract

A study was conducted to determine the optimal dosage of Bacillus products for controlling wilt diseases in peanuts. The
research took place in two fields: one in Huong Tra, Hue City, and the other in Hai Lang, Quang Tri province. Peanuts in
these fields were treated with Bacillus products at dosages of 10 liters/ha, 20 liters/ha, and 30 liters/ha. Researchers then
evaluated the growth, development, yield, and effectiveness of the treatments in controlling wilt diseases. The experimental
results showed that applying Bacillus products at dosages of 20 liters/ha and 30 liters/ha led to an increase in plant height
of 1.94 to 2.79 cm. Additionally, the number of nodules per plant reached 72.05 to 72.94 during the fruiting and harvesting
stages. The incidence of collar rot, caused by Aspergillus niger Van Tiegh, was reduced by approximately 80.42% to 86.41%.
For damping-off caused by Rhizoctonia solani Kuhn, the reduction in disease incidence ranged from 91.01% to 93.77%.
Meanwhile, the incidence of white mold caused by Sclerotium rolfsii Sacc. decreased by 93.75% to 95.72% compared to
the control group. The peanut yield increased by between 5.25 and 5.28 quintals per hectare when Bacillus products were
applied at dosages of 20 liters/ha and 30 liters/ha. The 20 liters/ha dosage was determined to be optimal based on economic
efficiency and disease control effectiveness. These findings provide a solid foundation for establishing protocols for the
application of Bacillus-based biological products in managing peanut wilt disease in peanut cultivation areas.
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PHAN LAP VA TUYEN CHON THUC KHUAN THE TRIEN VONG TRONG KIEM SOAT VIKHUAN
Xanthomonas citri GAY BENH LOET TREN CAY CAM SANH (Citrus nobilis)

Nguyén Huy Thao'?, Kha Thi Tudng Vy', Trin Phan Quéc Khanh', Poan Thi Kiéu Tién', Nguyén Thi Thu Nga"’
TOM TAT
Nghién ctiu dugc thuc hién nhdm phan 13p va tuyén chon cac thuic khuin thé ban dia c6 kha ning ky sinh trén vi khuin
Xanthomonas citri gay bénh loét trén cay cam Sanh (Citrus nobilis), gop phan quan ly bénh theo hudng sinh hoc. Két qua da
phén lap dugc 104 dong thuc khudn thé va 34 chung vi khuén X. citri tit mau I4, trdi, canh va dét tai cic vuon cay c6 mui &
dong bing sdng Ctiu Long. Trong d6, 28 dong thuic khudn thé ¢ phé ky sinh rdng va 22 chung vi khudn thé hién tinh man
cam cao v6i nhiéu dong thuc khuén thé. Bon ching vi khudn (Xcc18, Xec65, Xcc72, Xcc76) duge xac dinh ¢ doc luc cao
trong diéu kién nha luéi va dugc sti dung dé tuyén chon thuc khuén thé trong diéu kién phong thi nghiém. Két qua tuyén
chon dugc 8 dong thuc khuén thé c6 tiém nang kiém sodt vi khuén X. citri; trong d6, cac dong @3, @11, @12, ®13, d15va
D16 tao dom tan rd rét, con @9 va 24 c6 kha ning nhan mat s6 cao. Danh gia hiéu qua phong trti bénh loét trén cay cam
Sanh ¢ diéu kién nha luéi cho thy cac dong @11, ®16 va ©24 cho chi s6 bénh tuong ting 28,24%; 35,71% va 34,76% vao
thoi diém 19 ngay sau khi xtt Iy, tuong duong véi nghiém thiic xti ly thudce Starner 20WP (22,45%) va thap hon cd y nghia
thong ké so v6i déi chiing khong xti Iy (57,15%). Két qua nghién ctiu cung cap co sé khoa hoc cho cac nghién ctiu ti€p theo
vé ting dung thuic khuén thé trong quan ly bénh loét trén ciy c6 mui ngoai dong rudng.
Tu khoa: Bénh loét, cam Sanh, thuc khuan thé, Xanthomonas citri

I. PAT VAN DE citri (X. citri), gay thiét hai I6n vé nang suat va chat lugng

Cay c6 mui la nhém cay &n qua quan trong, dugc (Ali et al., 2023). Hién nay, cac bién phap kiém soat bénh
trong rong rai trén thé gisi va tai Viét Nam, dic biét & néy chu yéu _‘iua Vé(z héa chét bao V,é th‘{C vat va khang
dongbang song Ctiu Long, trong d6 cam Sanh giti vai tro Sm.}i’ tuy nhlfn’ nhuAngA phl?(xjng p%l.ap ndy dfmg b(?f 10
chtt Iic (Tran Thuy Ai Pong & Quan Minh Nhuit, 2019; nl}leu han ché nhu g3y 0 nhiém mot trudng, dnh hudng
Zhong & Nicolosi, 2020). Tuy nhién, san xudt cdy c6 mui der,l suc kh?e con nguoi va thiic ddy su h1nE th’anh tm,h
dang bi de doa bdi bénh loét do vi khuln Xanthomonas khdng thudc (Greer ef al., 2025). Trong béi canh phdt
! Khoa Bao vé Thuc vat, Truong Nong nghiép, Dai hoc Can Tho
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trién nong nghiép bén viing va ddm bao an toan thuc
pham ngay cang gia tang, thuc khuén thé (TKT) dugc
xem la giai phdp tiém nang nh¢ tinh déc hiéu déi véi vi
khuén ky cha (Hyman & Abedon, 2010; Zhang & Sun,
2025), an toan (Nobrega et al., 2015; Vu & Oh, 2020) va
khé nédng tiéu diét vi khuén nhanh, gép phin ning cao
hiéu qua kiém soat vi khudn giy bénh (Duckworth &
Gulig, 2002; Choudhary et al., 2025). Trén thé giéi, TKT
da dugc ting dung va thuong mai hoa trong bao vé thuc
vét, d4u tién la san phdm Agriphage™, dugc st dung dé
kiém sodt bénh do vi khudn Pseudomonas syringae pv.
tomato va X. campestris pv. vesicatoria gay dom la trén
céy ca va Gt. Diéu nay cho thdy tiém nang thuc tién cta
TKT trong néng nghiép hién dai trong viéc kiém sodt
cac bénh do vi khuén (Choudhary et al., 2025; Kumar
et al., 2025). Tai Viét Nam, nghién ctiu vé TKT do6i véi
vi khudn X. citri gay bénh loét trén ciy c6 mui con han
ché. Vi véy, nghién ctiu nay dugc thyc hién nhdam phan
1ap va tuyén chon cac dong TKT ban dia c¢6 kha nang ky
sinh manh trén vi khudn X. citri gy bénh loét trén cy
cam Sanh. Dong thoi, nghién ctiu danh gid pho ky cha,
kha nang nhan mat s6 va hiéu qua kiém soat bénh trong
diéu kién nha lusi nham xac dinh cac dong TKT trién
vong phuc vu cho cac nghién ctiu va ting dung tiép theo.
II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctiu

Cac dong TKT va cac ching vi khuén X. citri gay
bénh loét dugc thu thap tli cac vidn ciy ¢ mui tai viing
trong cay c6 mui trong diém thudc khu vuc dong bang
song Ctiu Long (PBSCL), bao gébm Vinh Long, Dong
Thap, An Giang, Can Tho va Long An (nay thudc tinh
Tay Ninh).
2.2. Phuong phap nghién ciiu
2.2.1. Phéin ldp thuc khudn thé va vi khudn
Xanthomonas citri gdy bénh loét trén cdy cé mili 6 cdc
tinh dong bing song Ciiu Long

Phuong phap phéan 1ap vi khuin gay bénh: Mau la c6
triéu chiing bénh loét trén cay c6 mui dugc thu thap tai
cac tinh DBSCL va dua vé phong thi nghiém dé phéan
1ap vi khudn. Mau dugc kht triing, cat 1at mong, quan
sat su hién dién cta vi khuén da ra ti chd vét cit dudi
kinh hién vi, sau d6 cdy 1én moi truong King's B d€ hinh
thanh khuén lac dic trung. Cac khuén lac don dugc tach
rong, nhan nuoi va bao quan trong méi truong long cd
glycerol & - 80°C dé€ lam ngudn vi khuén thuén. Thuc
hién phun dich vi khuén 1én 4 non cay cam Sanh dé gay
bénh nhén tao, gitt &m bang tui nylon dé tao diéu kién
thuén 1gi cho qua trinh x4m nhiém (Burgess et al., 2009).

Phuong phap phén lap thuc khudn thé: nghién mau
dat hodc 1a bénh (5 g) dugc thu tai viuon cay c6 mui bi

nhiém bénh loét va hoa trong 10 mL nudc cat, trén déu
trong 30 gidy, sau d6 ly tim 6.000 vong/phut trong 5 phut
dé thu dich néi. Dich n6i (4 mL) dugc xt ly v6i 200 pL
chloroform, trén déu trong 30 gidy, d€ yén 5 phut roi ly
tam lai cing diéu kién nhim loai bo vi khuén. Phan dich
trong chtia TKT (3 mL) phia trén dugc thu, chia vao 02
ong Eppendorf va bao quan & 4°C trong diéu kién t6i
(Balogh, 2006).

Tach rong va nhan mat s6 TKT: TKT dugc tach rong

bang cach vit thu dom tan vao nudc cét vo trung, thuc
hién pha loang dan day néng do 10" dén 10°, sau d6
thuc hién hoa v6i huyén phu vi khudn X. citri trong moi
truong King’s B 0,8% agar. Sau khi @1 24 gid, quan sat va
chon céc d6m tan don 1é d€ cly truyén nham thu TKT
thuan. Tiép theo, TKT dugc thu hoach bang cach bé
sung nudc cit vo trung va chloroform, ly tam dé loai bo
vi khuén. Phén dich trong chiia TKT dugc thu va bao
quan & 4°C trong diéu kién t6i d€ st dung cho céc thi
nghiém tiép theo.
2.2.2. Dadnh gid kha ndng ky sinh cua cdc dong thic
khudn thé trén cdc ching Xanthomonas citri gdy bénh
loét trén cdy cam phan ldp 6 cdc tinh DBSCL trong diéu
kién phong thi nghiém

Thi nghiém kiém tra kha ning ky sinh dua theo
phuong phap ctia Kutter (2009) c6 hiéu chinh. Chuin
bi dia Petri thanh tring da dugc ké va danh s6 nghiém
thtic tuong ting, cho vao dia 10 mL mdi trudng King's B
0,8% agar hoa chung 100 uL huyén phti vi khuén X. citri,
dé kho bé mit méi trudng trong khoang 15 - 20 phut.
Rut 5 uL huyén phu tting dong TKT nho vao 6 nghiém
thiic tuong ting. Thi nghiém dugc bé tri hoan toan ngau
nhién v6i 01 1an 1ap lai, gdbm cac dong TKT va cac chiing
vi khudn X. citri dugc phan lap tai cic tinh DPBSCL.

Chi tiéu ghi nhan: x4c dinh sy phan giai ctia cac dong
TKT trén cac chung vi khuén X. citri khac nhau hinh
thanh trén dia Petri sau 24 gi¢.

2.2.3. Ddnh gid khd ndng gdy hai cua cdc ching vi
khudn Xanthomonas citri mdn cdm vdi cdc dong thuc
khudn thé phan lap trong diéu kién nha ludi

Thi nghiém dugc bé tri theo thé thiic hoan toan
ngau nhién vé6i 03 lan ldp lai, gdbm cic chang vi khuin
X. citri man cam v6i TKT & phan 2.2.2 va ddi chiing
khong xt ly lay bénh. Cay cam Sanh sau khi dugc cham
sécra co dot non digc phun huyén pht X. citri (OD,,,  =04;
20 mL/céy) vao chiéu mat, u bénh trong diéu kién t6i va
am trong 48 git trong phong G bénh. Sau d9, cay dugc
dat trong nha ludi c6 mai che. Quan sat va ghi nhan
dién tién bénh dinh ky 5 ngay/lan, chi tiéu theo doi theo
TCVN 12561:2022 (B Nong nghiép va Phat trién nong
thon, 2022).
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2.24. Ddnh gid khd nding tiéu diét vi khudn
Xanthomonas citri cila nhiing dong thuc khudn thé
trién vong trong diéu kién phong thi nghiém

Tuyén chon TKT dua vao duong kinh d6m tan: Thi
nghiém dugc b6 tri hoan toan ngau nhién véi 04 lan lap
lai. Tron 30 pL huyén phut TKT (10° PFU/mL) & phan
2.2.1v6i 100 pL huyén pht 04 chiing X. citri (ODeoo = 0,4)
dugc chon ¢ phan 2.2.3, d6 dia bang méi trudng King's B
0,8% (= 50°C), hoa déu dia bang cach lac nhe va u dia &
diéu kién phong, sau dé quan sat va do duong kinh dom
tan. Do dudng kinh trung binh ctia 10 d6m tan ngau
nhién trén moéi dia Petri cta tiing dong TKT vao 12, 24
va 36 gid sau khi bo tri.

Tuyén chon TKT dua vao kha nang nhan mét s6 theo
cong bo ctia Tien va cong sui (2022): tron 100 pL huyén phu
vi khun véi 100 uL huyén phtt TKT & cac d6 phalodng 10,
10%, 10, d6 dia v6i moi trudng Kings B 0,8% (= 50°C),
hoa déu dia bang cach lic nhe, va dia dugc 0 & diéu kién
phong. M6i dia la mét 1an 13p lai, 0 & diéu kién phong trong
24 gid, sau d6 quan sat dom tan (plaque). Dém s6 lugng
dom tan ctia TKT hinh thanh trén dia, dya vao hé s6 pha
loang d€ tinh mét s6. Mt s6 TKT hinh thanh dugc trinh
bay chuyén sang mat s6 dudi don vi Log PFU/mL.

2.2.5. DPdnh gid hiéu qua kiém sodt bénh loét trén cay
cam do Xanthomonas citri bdng cdc dong thuc khudn
thé trién vong trong diéu kién nha luGi

Thi nghiém dugc b6 tri hoan toan ngau nhién mot
nhan t6 v6i cac dong TKT trién vong trén hén hop vi
khuén gy hai cao (mdi dong TKT dat mét s6 10° PFU/mL)
dugc chon ra tli ndi dung phan 2.2.4 véi 4 lan lap lai,
doi chiing am khong xt ly va d6i chiing duong xu ly
thuéc Starner 20WP (hoat chat oxolinic acid 20% WP,
Sumitomo Chemical, Nhat Ban). Phun huyén phu TKT
lén 14 (20 mL/cdy) vao chiéu mat, sau 1 gio tién hanh lay
bénh bang huyén phtt hon hgp 4 chiing X. citri (ODsoo
= 0,4; 20 mL/cdy). Cay dugc bao tui nylon giti 4m 48 gi¢
trong t6i trong phong 0 bénh, sau d6 ciy dugc chuyén
vao nha ludi c6 mai che. Bénh dugc theo doi dinh ky
5 ngay/lan. Chi tiéu ghi nhan: Ty 1é bénh (%).

2.2.6. Phuiong phdp xii ly sé liéu

Cac s0 liéu vé chi s6 bénh, duong kinh dom tan va
mat s6 TKT dugc xti ly bang Microsoft Excel. Di liéu
phéan tram trudc khi phén tich dugc chuyén ddi bing
cong thic arcsinVx. Céc di liéu sau d6 dugc phan tich
phuong sai mét nhan t6 (One-way ANOVA) bang
phan mém IBM SPSS Statistics phién ban 26. Khi két
qua ANOVA cho thdy su khéac biét c6 y nghia thong ké,
trung binh cdc nghiém thiic dugc so sanh bang phép thu
Duncan’s Multiple Range Test (DMRT) & mtic y nghia
5% (p < 0,05) hay 1% (p < 0,01).
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2.3. Thoi gian va dia diém nghién cliu
Nghién ctiu dugc thuc hién tii thang 9 ndm 2024 dén
thang 10 ndm 2025 tai Khoa Bao vé Thuc vat, Truong
Nong nghiép, Dai hoc Can Tho.
III. KET QUA VA THAO LUAN
3.1. Phan lap vi khuin Xanthomonas citri gdy bénh loét
trén ciy c6 mii va thuc khuin thé tai cac tinh 6 PBSCL
Tl cic mau cay c6 mui (14, canh, trai) bi bénh loét
thu thap tai cac tinh DBSCL, da ghi nhén bénh xuét
hién trén nhiéu giéng nhu cam Sanh, chanh khong hat,
chanh bong tim va quyt hong (Hinh 1). Qua phén lap
trén moi truong Kings B agar 2%, thu dugc 34 ching vi
khuén (Bang 1). Cac khudn lac c6 dac diém nho, tron,
16i, tron bong, mau vang kem dac trung, phtt hgp véi cac
mo ta clia cac cong bo trén thé gidi (Hinh 2) (Ference et
al., 2018; Kumar et al., 2019).

Hinh 1. Triéu chiing bénh loét trén cac bo phan 14, canh
va trdi ctia cdy c6 mui

Bang 1. S6 chung vi khuén gay bénh loét trén ciy c6 mui

dugc phan 13p tai mot s6 tinh & DPBSCL

Tinh
STT Tén tinh T(;)’ng s0 Cay ky chu
mau/tinh

1 | Vinh Long 15 Cam Sanh, chanh bong tim

2 |Tay Ninh 13 Chanh khong hat, chanh bong tim
3 | Dobng Thap 2 Quyt hong

4 | An Giang 2 Cam Sanh

5 | Can'Tho 2 Cam Sanh

Tong 34

Hinh 2. Hinh thai khuén lac X. citri trén moi trudng
King’s B 2% agar sau 24 gi¢ phat trién
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3.2. Phan lap thuc khuin thé ky sinh vi khuin
Xanthomonas citri gay bénh loét trén cay c6 mui phan
bo tai cac tinh 6 DPBSCL

T cac mau ciy c6 mui bi bénh loét dugc thu thip &
DBSCL, da phan lap dugc 104 dong TKT, cao hon gép
khoang 3 lan so v6i 34 chung X. citri. Mot mau bénh c6
thé chita nhiéu dong TKT khac nhau duya trén ddc diém
dém tan. Mot s6 mau chi phéan 1ap duge TKT ma khong
c6 vi khudn ky cht, cho thdy TKT van ton tai khi mét
s0 vi khudn thdp hodc vang mét, dan dén s6 lugng TKT
phan lap cao hon vi khuén.

Bang 2. Danh sach cac dong TKT dugc phan lap

6 mot s6 tinh DPBSCL
Tinh Vi tri phan lap TKT (méu)
STT fon tinh Tongsgmau | 14 Pit
mau)
1 | Vinh Long 65 56 9
2 | Tay Ninh 21 21
3 | Bong Thip 10 10
4 | An Giang 3 3
5 | Cin'Tho 5 5
Tong 104 95 9

Trong 104 dong TKT phén lap dugc, c6 09 dong
dugc phén l4p ti mau dat thu dudi tan cay va 95 dong
dugc phan lap tii cac b phén cay c6 mui (14, trai, canh)
bi bénh loét. Su khac biét 16n gitia s6 dong TKT phan
1ap tti m6 bénh so véi dit cd thé lién quan dén mat do
vi khuén ky chti cao hon tai vi tri biéu hién triéu chiing
bénh. Két qua cho thdy TKT hién dién & nhiéu vi tri
khdc nhau trong ty nhién, dic biét tai cic mo bénh co
mét d6 vi khuén ky chu cao. Két qua nay phu hgp véi
nhén dinh ctia Chibani-Chennoufi va cong su (2004), su
phan b6 va phat trién ctia TKT phu thudc mét thiét vao
sy hién dién va mat do cta vi khuén ky cha.

3.3. Kha nangky sinh ctia cac dong thuc khuan thé d6i
v6i cac chung vi khuin Xanthomonas citri gy bénh
loét trén cay c6 mii phan lap tai cac tinh 6 PBSCL

Kha nang ky sinh ctia 104 dong TKT d6i véi 34 chiing
X. citri bién dong tli 24 dén 34 chiing. Trong do, 28 dong
TKT c6 ph6 ky chtirong (33 - 34 chiing vi khuén) (Bang 3).

Bang 3. Kha nang ky sinh ctia 104 dong TKT d6i véi 34
chting vi khuén gy bénh loét trén ciy c6 mui da phan lap
dugc tai mot s6 tinh & DPBSCL

e et 1 S$6 dong TKT c6 kha nang
$6 ph ky cht cia TKT ky sinh vi khuin X. citri
Phé ky chtt < 25 32
25 < Phé ky chti < 29 23
29 < Ph6 ky cha < 32 21
32 < Phé ky chu < 34 28
Téng 104

Két qua cho théy phd ky cha ctia TKT rét da dang,
tlt hep dén rong. Theo Chung va cong su (2023), phé ky
chti 1a yéu t6 quan trong quyét dinh hiéu qua ting dung

TKT, dong thai viéc phdi tréon nhiéu dong TKT gitp
m6 rong phé ky chur va han ché sy hinh thanh vi khudn
khang TKT. Ross va cdng su (2016) ciing ghi nhan viéc
chon TKT trén nhiéu chung vi khuan ky cht lam tang
kha nang thu dugc cac dong TKT ¢6 ph6 ky cht rong.
Trong nghién ctiu nay, nhiéu dong TKT c6 kha nang ly
giai hau hét cac chung X. citri khao sat, cho thdy tiém
nang ting dung trong quan ly bénh loét trén cay c6 mui.
3.4. Panh gia kha nang giy hai ctia cac ching vi khuin
Xanthomonas citri gay bénh loét trén cay cam Sanh
trong diéu kién nha luéi

banh gid kha ning gy hai ctia 22 chiing vi khudn
X. citri man cam cao v6i cac dong TKT phén lap trén
cay cam Sanh & di€u kién nha luéi (Bang 4), két qua
cho théy ¢ cac thoi diém 13, 18 va 23 ngay SKXL, chi
s0 bénh giiia cac chung chua khac biét cé y nghia thong
ké do triéu chiing bénh con phat trién cham & giai doan
dau. Dén 28 ngay SKXL, chung vi khuén Xcc18 ¢6 chi s6
bénh cao nhat (56,97%) va khac biét c6 y nghia thong ké
(p < 0,05) so véi cac nghiém thtic khac. Cac chung vi
khudn Xcc65 (46,36%), Xcc72 (40,71%), Xcc76 (45,07%)
6 chi s6 bénh tuong ting kha cao, nhung khong khac
biét cd y nghia so v6i cac nghiém thiic con lai (Bang 4).

Bang 4. Chi s6 bénh loét trén cay cam Sanh khi xti ly
v6i 22 chting vi khuén X. citri

Chiing Chi s6 bénh (%)
STT| . % |13 ngay| 18 ngay |23 ngay| 28 ngay
vikhuan | e ST | SKXL | SKXL | SKXIL
1 Xcc8 8,73 23,27 20,42 28 4abede
2 Xccl7 9,88 21,46 29,02 | 29,032bcde
3 Xccl8 12,63 22,29 28,84 56,97°
4 Xccl9 2,72 8,79 11,29 12,444
5 Xcc20 6,75 13,34 22,90 32, 72bcdef
6 Xcc21 6,34 13,88 17,10 41,97b<
7 Xcc27 1,78 6,18 8,37 9,04
8 Xcc31 7,41 16,40 23,52 | 38,86%cde
9 Xcc42 2,90 11,05 16,31 | 27,732bcdef
10 Xcc51 3,71 10,57 10,38 13,69<4f
11 Xcc54 4,29 10,11 11,70 | 21,71bcdef
12 Xcc58 9,63 22,48 25,69 | 36,4]1%cde
13 Xccb5 13,61 29,42 34,22 46,36
14 Xcc67 4,16 16,16 19,71 12,779
15 Xcc72 8,46 22,41 27,92 40,7 ]2bcde
16 Xcc74 6,51 12,79 21,48 | 29,66%0df
17 Xcc76 2,55 10,89 12,18 45,07
18 Xcc78 7,62 14,03 23,52 22 4abedef
19 Xcc82 6,22 13,82 15,91 27,79bcdef
20 Xcc89 4,02 12,83 15,41 10,119f
21 Xcc95 5,30 12,28 15,47 15,93bcdef
22 Xcc99 2,29 7,49 11,76 24,1 bedef
Muic y nghia ns ns ns *
CV (%) 44,22 32,83 30,00 24,07

Ghi chii: S6 liéu duige chuyén sang, gid tri 0% truidc khi xii
ly thong ké. Trong cung mot cft, cdc gid tri theo sau béi ciing
chit cdi khong khdc biét 6 y nghia thong ké theo phép thii
Duncan & muic 5%; ns: khdc biét khong c6 y nghia thong ké
*va **: khdc biét c6 y nghia thong ké tuong ting 6 miic 5% va 1%.
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Cac chiing nay dugc phan lap ti nhiéu dia phuong véi cac
vi tri dia Iy khéc nhau trén cay ky cht khac nhau (cam Sanh,
chanh khong hat, chanh bong tim, quyt hong), cho théy su
da dang vé ngudn goc va miic do gay hai, lam co sa cho viéc
tuyén chon TKT hiéu qua trong phong trit bénh loét.
3.5. Kha ning tiéu diét vi khuin Xanthomonas citri
cta cac dong thuc khuan thé trién vong trong diéu
kién phong thi nghiém

Kha nang ky sinh ctia cdc dong thuc khuén thé trién
vong dugc xac dinh dua trén duong kinh dom tan va
nhan mét s trén hon hop vi khuén Xanthomonas citri
c6 kha nang gay hai cao trén cay cam Sanh trong diéu
kién phong thi nghiém dugc trinh bay & bang 5.

Bang 5. Duong kinh dom tan va kha nang nhan mat s6
ctia 28 dong TKT trén hon hgp vi khudn X. citri
c6 kha nang gy hai cao vao 36 gio SKXL

in , Puong kinh Miat s6 TKT
Nghié¢m thic dom targl (mm) (Log PFU/mL)
D1 5,13b 7,96h
D2 3,63hi 8,004
D3 5,48 8,15¢dele
D4 4,950 7,95feh
D5 4,75 8,1 7bcdef
D6 4,53cde 8,01 df
b7 3,50k 8,004¢f
D38 3,88¢fehi 8,250
D9 3,670 8,90
D10 3,35Mik 7,66
D11 5,54 8,034
D12 6,13* 8,11¢defs
D13 5,63% 8,014
D14 4,38dfs 8,2(bedef
D 15 5,942 7,75Mh
D16 5,522 7,74
D17 4,429f 8,1 7bcdefs
D18 3,35Mik 8,19bcdef
D19 2,80% 8,32
D 20 3,53hi 8,230cde
D21 2,94 7,72hi
D22 3,33hik 8,068
D 23 4,00¢<feh 7,918h
D24 3,28hik 8,41°
D 25 3,43hik 7,02
D 26 3,78fh 8,064
D 27 3,708hi 8,08¢dele
D 28 3,251k 8,044t
Miic y nghia ** ot
CV (%) 6,89 1,24

Ghi chii: Trong cung mot cdt, cdc gid tri theo sau bdi ciing
chit cdi khong khdc biét 6 y nghia thong ké theo phép thit
Duncan & miic 5%; ns: khdc biét khong co y nghia thong ké;
*va ** khdc biét ¢6 y nghia thong ké tuong ting 6 miic 5% va 1%.
3.5.1. Vé duong kinh dom tan

Kha néngky sinh ctia cac dong TKT trién vong thong qua
duong kinh dém tan trén hon hop vi khuan X citri (Xecl8,
Xcc65, Xec72 va Xec76) duige trinh bay & bang 5. Két qua ghi
nhén kha ningly gidi ctia 28 dong TKT trén hon hgp vikhuan
X. citri & thoi diém 36 gio SKXL cho thdy 02 dong TKT ©12
va @15 c6 duong kinh dom tan 16n nhét (6,13 va 594 mm),

178

thé hién kha nang ky sinh vuigt trdi va tuong duong véi cac
dong TKT @3, ®11, P13, P16 nhuing cao hon va khac biét co
y nghia thong ké so véi cac dong TKT con lai (Hinh 3).

36 gid SKXL
Hinh 3. Dudng kinh dém tan cia TKT ®12
tai cac thoi diém 12, 24 va 36 gio SKXL
Kich thuéc dom tan phan anh kha ning ly gidi va
nhén mat s6 cia TKT trén vi khuén ky cht do méi dom
tan dugc hinh thanh tit mot hat TKT va phat trién thong
qua nhiéu chu ky lay nhiém lién tiép. Theo Gallet va
cong su (2011), kich thudc dom tan chiu anh hudng boi
nhiéu dic tinh sinh hoc ctia TKT nhu t6¢ d6 hép phu,
thoi gian ly gidi, kha nang khuéch tan va s6 lugng TKT
dugc gidi phong sau méi chu ky nhan 1én. Vivay, su khac
biét vé kich thudc dém tan gitia cac dong TKT c6 thé
phan anh su khac nhau vé dic tinh sinh hoc va kha nang
phat trién ctia chiing trén vi khuén ky cha.
3.5.2. V€ khd ndng nhan mdt s6 Thuc khudn thé
Cac dong TKT déu c6 kha nang nhan mét s6 trén
hoén hgp cac chung vi khuén X. citri c6 kha ning gay hai
ndng trén cdy cam Sanh. Trong do, 02 dong TKT ®9
(mét s6 TKT cao nhatla 8,90 Log PFU/mL) va ©24 (mat
s6 TKT la 8,41 Log PFU/mL) c6 kha nidng nhan mét s6
cao nhét, dugc uu tién chon lam vat liéu cho TN danh
gid tiép theo (Bang 5). Két qua trén cho thay kha ning
nhan mét s6 ctia TKT phu thudc vao sy tuong tac gitia
TKT va vi khuén ky chti. Theo Abedon (2023), qua trinh
hap phu ctia TKT 1én té bao vi khuén la budc quan trong
quyét dinh kha néng lay nhiém va nhan lén ctia TKT,
phu thu¢c vao mét d¢ vi khuén ky chii va su tuong thich
gitia TKT v6i bé mét t€ bao vi khuén. Do d6, su khéc biét
vé kha ndng nhan mat s6 gitia cac dong TKT c6 thélién
quan dén hiéu qua hip phu trén vi khudn ky cht.
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3.6. Hiéu qua kiém soat bénh loét trén cay cam do
Xanthomonas citri bang cac dong thuc khuin thé
trién vong trong diéu kién nha luéi

Hiéu qua kiém soat bénh loét trén ciy cam do
Xanthomonas citri biang cac dong thuc khuén thé trién
vong dugc trinh bay & bang 6 va hinh 4 cho thdy cac dong
TKT déu thé hién hiéu qua kiém soat bénh loét thong
qua chi s6 bénh thap hon so véi khong xtt ly vao cac thoi
diém quan sat. Trong dd, vao 19 ngay SKXL, NT x ly
@11 6 chi s6 bénh la 28,24% thap hon c6 y nghia thong
ké sové6i déi chiing khong xtilyla 57,15% va tuong duong
v6i Starner 20WP (22,45%). Dong thoi, cac dong 16 va
D24 ciling c6 chi s6 bénh tuong ting 35,71% va 34,76%,
tuong duong nghiém thic xt Iy thudc hoa hoc va thap
hon so véi doi chiing khong xti ly. Két qua cho thay cac
dong TKT @11, ®16 va ®24 thé hién tiém nang kiém
soat hiéu qua bénh loét trong diéu kién nha luéi. Theo
Balogh va cong su (2010), hiéu qua ting dung TKT trong
phong trii bénh hai thuc vat chiu anh hudng bdi nhiéu
yéu t6 moi trudng nhu nhiét do, im do va dac biét 1a buc
xa UV. Tia UV ¢6 kha nang pha huy vét chét di truyén
ctia TKT, lam giam kha nang ton tai ctia TKT trén bé mat
cy trong, ttt d6 anh hudng dén hiéu qua phong trii bénh.
Ngoai ra, thoi diém ap dung TKT trén tan 14 cay ciing la
yéu t6 quan trong can dugc quan tam. Trong nghién ctiu

D11

IV. KET LUAN
Nghién ctiu da phén lap dugc 104 dong TKT va 34
chting X. citri tii cac vung trong cay c6 mui tai DPBSCL.
Trong do, ba dong TKT @11, ®16 va ©24 thé hién hiéu
qua kiém soat bénh loét cao trong diéu kién nha ludi,
tuong duong véi thudc hda hoc. Két qua nay cung cap
cd s6 khoa hoc d€ tiép tuc nghién ctiu hiéu qua caa TKT
trong quan ly bénh loét trén cay cam Sanh néi riéng va
cdy c6 mui néi chung trén dong rudng.
TAI LIEU THAM KHAO
Tran Thuy Ai Pong & Quan Minh Nhut, 2019. Phan tich
hiéu qua lgi nhuén ctia néng ho trong cam Sanh & tinh

nay, ba dong TKT @11, 16 va ®24 cho hiéu qua kiém
soat bénh t6t hon so véi doi chiing khong xti ly trong
diéu kién nha luéi c6 mai che. Diéu kién nay gép phan
han ché tac dong truc tiép ctia anh sang UV, qua d6 ho
trg duy tri mat s6 TKT trén bé mat [4. Vi véy, khi ap dung
ngoai dong rudng, can ti€p tuc nghién ctiu cac chat bao
vé hodc chit mang thich hgp nhdam han ché anh hudéng
bat loi ctia tia UV dén hiéu qua phong trii ciia TKT.
Bang 6. Chi s6 bénh loét trén cay cam Sanh
6 cac nghiém thiic xtt ly TKT khac nhau

n ) Chi s6 bénh (%)
Nghiém thiic 14 ngay 19 ngay 24 ngay
SKXL SKXL SKXL
D3 27,04 38,520 49,63
D9 24,44° 47,41 55,56"
D11 18,48° 28,24 < 40,314
D12 18,15° 40,74 49,26
D13 21,59° 37,59 49,15%
d15 23,10° 40,28" 43,94b¢
D16 20,02° 35,715 40,35
D24 20,31° 34,765 40,99
Oxolinic acid 15,42° 22,45¢ 32,73¢
Déi chiing 38,04* 57,15* 82,42°
Muic y nghia ot o ot
CV (%) 21,87 15,58 13,83

Ghi chii: Trong ciimg mot cdt, cdc gid tri theo sau béi cimg chii cdi
khong khdc biét c6 y nghia thong ké theo phép thii Duncan & muic
5%; ns: khdc bigt khong co y nghia thong ké; * va **: khdc biét ¢6 y
nghia thong ké tuiong ting & miic 5% va 1%; SKXL: sau khixii ly:

% e, 4 o »
boi chiang
Hinh 4. Mtic d6 bénh loét trén cay cam & cac nghiém thtic xt ly thuc khuén thé @11, ©16 va ©24 so véi ddi chiing
trong diéu kién nha luéi vao 19 ngay SKXL
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Isolation and selection of indigenous bacteriophages for biocontrol of Xanthomonas citri causing
citrus canker in cam Sanh (Citrus nobilis)

Nguyen Huy Thao, Kha Thi Tuong Vy, Tran Phan Quoc Khanh, Doan Thi Kieu Tien, Nguyen Thi Thu Nga
Abstract

This study aimed to isolate and screen indigenous bacteriophages capable of infecting Xanthomonas citri, the causal agent
of citrus canker disease on cam Sanh orange (Citrus nobilis), contributing to biological disease management. A total of
104 bacteriophage isolates and 34 X. citri strains were isolated from leaves, fruits, twigs, and soil samples collected from
citrus orchards in the Mekong Delta of Vietnam. Among them, 28 bacteriophage isolates exhibited a broad host range,
while 22 bacterial strains showed high susceptibility to multiple bacteriophages. Four bacterial strains (Xcc18, Xcc65, Xcc72,
and Xcc76) were identified as highly virulent under greenhouse conditions and were subsequently used for bacteriophage
screening under laboratory conditions. Eight bacteriophage isolates were selected as potential candidates for controlling
X. citri. Among these, 3, @11, ®12, @13, 15, and P16 produced clear lytic plaques, whereas ®9 and ®24 showed high
propagation ability. Greenhouse evaluation demonstrated that ®11, ®16, and ®24 reduced disease severity to 28.24%,
35.71%, and 34.76%, respectively, at 19 days after treatment. These values were comparable to the chemical treatment
Starner 20WP (22.45%) and significantly lower than the untreated control (57.15%). The findings provide a scientific basis
for further studies on the application of bacteriophages for managing citrus canker disease under field conditions.
Keywords: citrus canker, cam Sanh, bacteriophage, Xanthomonas citri
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