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TOM TAT

Bénh héo xanh do vi khudn Ralstonia solanacearum gay thiét hai nghiém trong
0 cdc ving trong cd chua trén toan thé gidi. Trong nghién ciru nay, hai muoi
dong thure khudn thé (TKT) da dioc danh gid kha ning nhdn mdt sé trén hon
hop vi khudn R. solanacearum. Sau dong TKT (gom OM, DRO, DRI, BCTH,
DRLV va ®BT67) duwoc chon dé danh gia kha nang phdn gidi vi khutfn R
solanacearum qua sw hinh thanh dom tan trén dia petri. Két qua ghi nhén, sdu
dong TKT c6 log mdt s6 tir 6,61 dén 6,73 cao hon va khdc biét c6 y nghia thong
ké sovoi cac dong TKT con lgi, duong kinh dém tan cita cic dong TKT ndy dao
dgng tir 5,88 mm dén 7,18 mm tai thoi diém 48 gic-sau khi cay, trong d6 ba dong
TKT ®BT67, PRO va RLV thé hién duong kinh dom tan cao hon. Trong diéu
kién nha luoi, khi danh gia hiéu qua phong trie bénh héo xanh trén cdy ca chua
bang cdch xit Iy don 1é dong PBT67 hay két hop ba dong (BBT67, PRO vi
®RLY) 6:mét s6 10' PEU/mL hodc 10° PFU/mL, xik Iy tudi vao géc cdy mot gic
trudc khi ldy bénh nhdn tgo. Két qud nghién ciru cho thdy, nghiém thitc PBT67
va hén hop TKT 6'mdt s6 10° PEU/mL ¢6 1y 16 bénh va trung binh cap bénh thap
how so Vi nghiém thike doi chimg tai cde thoi diém khdo sdt.

Tir khoa: Bénh héo anh, ;a chua, phong trur sinh hoc, Ralstonia
solanacearum, thuc khuan thé

ABSTRACT

Bacterial wilt disease caused by Ralstonia solanacearum causes significant
damage in tomato-growing regions worldwide. In this study, twenty
bacteriophages were assessed for their multiplication on a mixture of R.
solanacearum. Six phages (POM, RO, PRI, PCT4, PRLV, and PBT67) were
selected to evaluate their Iytic activity against R. solanacearum through plaque
formation assays in vitro. The results indicated that these six phages exhibited
logarithmic titers ranging from 6.61 to 6.73, which were significantly higher
compared to the other phages tested. Plaque diameters of six bacteriophages
ranged from 5.88 mm to 7.18 mm at 48 hours-post-inoculation, in which three
bacteriophages i.e. ®BT67 @RO and PRLV expressed higher plaque diameters.
In greenhouse conditions, evaluation of the effectiveness of single bacteriophage
DBT67 or mixture of three bacteriophages (PBT67 ®RO and ®PRLYV)
application at concentrations of 10/ PFU/mL and 10° PFU/mL for preventing
bacterial wilt disease in tomato plants. Bacteriophages were applied through soil
drenching one hour before pathogen inoculation. Results found that the ®BT67
treatment and the phage mixture at a concentration of 10° PFU/mL significantly
reduced both disease incidence and disease scale compared to the control
treatment throughout the study period.

Keywords: Bacterial wilt disease, bacteriophages, biocontrol, Ralstonia
solanacearum, tomatoes
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1. GIOI THIEU

Cay ca chua (Lycopersicon esculentum Mill.) 1a
ciy rau in qua quan trong, mang lai nhiéu gia tri
dinh dudng cho strc khoe con ngudi va dugc trong
pho bién ¢ khip noi trén thé gi6i chi sau cay khoai
tay (Tran & Vo, 2019). Hién nay, theo thong ké cta
to chirc Lwong Nong Thé gi6i nam 2022 thi dién tich
trong ca chua trén toan thé gidi 1a hon 4,91 tri¢u ha
v6i san lugng hang nam vao khoang 186 trigu tan,
cho thiy nhu ciu tiéu thy ca chua rat 1én va c6 y
nghia quan trong vé mit kinh té (Food and
agriculture organization of the United Nations,
2022). O Viét Nam, ca chua dugc canh tac nhiéu
nhét & céc tinh phia Bac, Lim Dong va cac tinh tai
ddng bang song Ctru Long, dién tich canh tac ludn
duoc mo rong véi k¥ thuat tham canh tdng vu da
mang lai thu nhap déng ké cho ngudi néng dan (Tran
& Vo, 2019). Tuy nhién, canh tac lién tyc trong thoi
gian dai da lam cho céac mém bénh trong dat tich lity
va giy hai nghiém trong, ndi bat 1a bénh héo xanh
da lam giam dang ké nang sudt va 1a mdi quan tam
hang dau cua ndéng dan trong ca chua (Rivard &
Louws, 2008). Ciy bi bénh c6 biéu hién triéu chimg
dién hinh véi cac 1a bi héo trong thoi tiét ning nong,
sau do tuoi trd lai vao budi chidu téi va sang som.
Sau vai ngay, 14 bi héo hoan toan va sau d6 ciy chét
(Poussier et al., 2000; Mohammed et al., 2020).
Bénh heo xanh gay hai nghiém trong, lam that thu
nang suét tir 10% dén 80% & cac vung trong ca chua
va rat kho quan 1y do chung c6 thé luu ton trong dat
thoi gian dai (Zheng et al., 2014).

Bénh héo xanh trén ca chua gy ra béi vi khuan
Ralstonia solanacearum, day 1a vi khuan gram am,
hiéu khi, xAm nhiém va giy bénh thyuc vat qua dat
(Hayward, 1991; Brown & Allen, 2004; Khokhani
et al., 2018). Vi khuan phan bd & hau hét cac ving
trong ca chua trén toan thé gidi, nhung gay hai ning
0 vung c6 khi hau nhi¢t déi va cén nhiét doi
(Mansfield et al., 2012; He et al.,, 2021). R
solanacearum dugc danh gia la mot trong nhiing
lodi vi khuan gay bénh thyc vat nghiém trong nhat
trén toan thé gidi do chiing 1a mot phtrc hop loai bao
gom mot nhém 16n céc ching khac nhau vé ngudn
gbc dia 1y, pham vi ky cha trén hon 200 loai cay
trong thudc 50 ho thyc vat (Hayward, 1991; Agrios,
2005). Vi khuan lay nhiém vao thyc vat thong qua
chc vét thu’ong 0 1€, tai cac vi tri moc ré thir cap va
& dau ré, roi di chuyén giita cac té bao qua cac
khoang khong bao dén cac mach xylem, noi ching
nhén 1&n va lam nghén mach (Genin, 2010; Peeters
etal., 2013).
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Phong tri bénh héo xanh b?mg thudc hoa hoc
dugc ap dung phd bién, tuy nhién d& tao cac noi
khang thudc (Islam et al., 2024). Viéc xir 1y tudi gbc
bang thudc hoa hoc trong thoi gian dai con 1am anh
hudng dén méi truong va cong dong vi sinh vat dat
(Maji & Chakrabartty, 2014; Doan et al., 2022).
Hién nay, nghién ctru cdc bién phap phong tru’ sinh
hoc dé quan 1y bénh héo xanh do vi khun dugc xem
1a c6 hiéu qua va than thién véi moi truong (Nion &
Toyota 2015) TKT la virus ky sinh vi khuan rat dic
hi€u va vi€c s dung TKT nham kiém soat cac bénh
do vi khuan c6 tiém ning rat 16n dé giam viéc sir
dung thudc hoa hoc (Jones et al., 2007; Balogh et
al., 2010; Loc-Carrillo & Abedon 2011). Li¢u phap
s dung TKT da duoc chung minh la c¢6 hi¢u qua
trong kiém soat R. solanacearum diéu kién phong
thi nghiém (Addy et al., 2012; Yamada, 2012) va ty
1¢ bénh héo ciing giém dang ké khi sir dung TKT
don 1¢ hodc hdn hop TKT trong diéu kién nha kinh
(Alvarez et al., 2019). Sir dung hdn hop TKT lam
han ché sy hinh thanh tinh khing cua R
solanacearum va xu ly TKT sém giup mang lai hi¢u
qua tot trong viéc ngan nglra R. solanacearum giy
bénh trén cy trong (Fujiwara etal., 2011; Wei et al.,
2017; Doan et al., 2022).

Trén co so d6, nghién ciru vé hidu qua cia TKT
trong phong tri bénh héo xanh do vi khuin R.
solanacearum trén ciy ca chua dugc thyc hién nham
tim ra dong TKT va mat s6 xir Iy TKT c¢6 hiéu qua
phong tri bénh trong diéu kién phong thi nghiém va
nha ludi.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vat liéu nghién ciru

Ngudn TKT gom 20 dong: @11, 40, PAG20,
DAG21 (phan lap tur cay ca chua); ®VL54, ©CT60
(phén lap tur cay 6t); PBT67 (phan lap tur cay cuc);
®1D, 2D (phén lap tur cdy khoai lang); ®OM
(phéan 1ap tir ciy kho qua rimg); ®RO, ®R1, O1G,
®2G (phan lap tir cay gung); PBT (phén lap tur cay
ca phoi); ®DT3, ®CT4, ®TG4 (phan lap tir cdy van
tho); ®RCT, ®RLV (phén lap tir cdy dua leo). Ba
chung vi khuan R. solanacearum da phan 1ap dugc
tir mau bénh thu tai tinh Kon Tum (Rs08), bik Lik
(Rs09) va Lam Dong (Rs11) (dugc cung cap boi
Khoa Bdo v¢ thuyc vat, Truong Nong Nghiép,
Truong Dai hoc Can Tho).

Gidng ca chua hiru han F1 Nicola TN797 dugc
mua tr Cong ty TNHH TM Trang Nong.

Ngudn dat: Str dung dat tron ty 1€ xo dua va dat
1a 1:2 dugc thanh trung 2 lan véi nhiét 6 121°C,
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thoi gian 30 phat véi ap sudt 1 atm nhdm loai bo
toan bo ngudn sinh vét c6 trong dat. Sau do, can 3
kg dét cho vao chau, sir dung chdu nhya size C10 c6
duong kinh 25 cm.

Hoa chit: Cac hoa chét can thiét cho méi truong
King’s B 0,8% agar dung dé nuéi thuc khuan thé,
moi truong King’s B 2% agar dung dé nuoi vi khuan
gom 20 g Peptone, 1,5 g K,HPO4.3H,0, 1,5 g
MgSO, 7H,0, 15 mL glycerol, nuée cat cho 1000
mL moi truong va pH 7,2 - 7,4 (King et al., 1954);
Chloroform (Chemsol, Viét Nam); thudce trir bénh vi
khuan Stamer 20 WP (hoat chit Oxolinic acid)
(Sumitomo Chemical, Nhat Ban).

2.2. Phuwong phap nghién ciru

2.2.1. Tuyén chon TKT trién vong théng qua

khd néing nhdn mdt sé cia cac dong TKT
trén cdc ching vi khudn Ralstonia
solanacearum

Phuong phap: Thi nghiém duoc b tri hoan toan
ngiu nhién 1 nhan t6 v6i 3 1an lap lai, gdm 20
nghiém thic tuong ung véi 20 dong TKT, 3 ching
vi khuan R. solanacearum phan 1ap tir cay ca chua
(Rs08, Rs09, Rs11).

Chuan bi huyén phu vi khuan: Cac dong vi
khuén nay dugc nudi riéng 1é trén moi truong King’s
B 2% agar trong 48 gi0, chon don khuan lac ctia mdi
dong vi khuén vao ong falcon 15 mL ¢6 chira nuge
cit vo trung va lac déu, xac dinh do duc cua huyén
phtt ODgoonm = 0,3 twong duong mat s6 108 CFU/mL
bang may do quang pho. Sau dé, huyen phu hdn hop
vi khuén R. solanacearum dugc chuan bi bang cach
lay huyén phi cia mdi dong vi khuan véi ty 1é thé
tich 1: 1: 1.

Chuan bi nguén thuc khuén thé: 20 dong TKT
dugc nhén nudi va ghi nhin mat sO dua trén hé s6
pha lodng dé x4c dinh mat s6 TKT (PFU/mL), dua
20 dong TKT sau khi dém mat s6 vé cing mat sb
107 PFU/mL va thuc hién thi nghiém.

Tién hanh: Dia Petri dugc ky hiéu theo timg
nghiém thirc twong tmg voi 20 dong TKT da dwa vé
cing mat sd, 3 lan ldp lai. Cac dng chira TKT sau
khi duoc pha loéng vé cling mat so. Tiép dén, huat
100 pL huyén phu hon hop vi khudn (ODegoonm = 0,3
tuong dwong mat s 108 CFU/mL) va 100 pul huyén
phu tung dong TKT da pha loang vao ting dia Petri
da ky hi¢u. Sau d6 thém vao 10 mL mdi truong
King’s B 0,8% d4 niu tan va dé ngudi giit & 50°C,
hoa déu dia be“mg cach lac tron 20 vong, dia dugc
che t6i va giit & nhiét ¢ phong 28°C+2. Mbi dia
Petri 1a 1 1an 13p lai. Dia dugc u ¢ diéu kién phong
trong 24 gid va tién hanh quan sat cic dom tan.

Tdp 61, S6 1B (2025): x-x

Chi tiéu ghi nhan: Quan sat va dém sé luong
ddm tan ctia TKT hinh thanh trén dia, dwa vao hé s6
pha lodng dé tinh mat sb.

2.2.2. Tuyén chon TKT trién vong théng qua
khdo sat khd ning phdn gidi hon hop vi
khudn R. solanacearum ciia cdc dong
TKT trong diéu kién phong thi nghiém

Phuong phép: Thi nghiém duoc b tri hoan toan
ngiu nhién mot nhan t6, sau nghiém thirc trong tmg
voi sau dong TKT (®POM, ®RO, PRI, OCT4,
®RLV va ®BT67) dugc chon tir thi nghiém 2.2.1, 3
1an 1ap lai, mbi 1an 1ap lai 1a mot dia petri.

Chuan bi huyén phi hdn hop vi khuan dugce thuc
hién twong tu nhu ¢ thi nghiém 2.2.1.

Chuan bi nguén TKT: Nhan mat sb ting dong
TKT ®OM, ®RO, ®RI, PCT4, PRLV va OBT67
trong 24 gio. Thuc hién dem mat s6 va pha lodng de
tao huyén phu cac dong TKT khac nhau ¢ mat s0
102 PFU/mL dé c6 thé quan sat dugc 10 dém tan
riéng 1, moé td theo phuong phap cua Nga
et al, (2021).

Tién hanh d6 dia bing méi truong King’s B
0,8% agar da duoc néu tan dé ngudi ¢ 50°C va hoa
déu dia bang cach lic tron 20 vong, dia dugc che toi
va gitt ¢ nhiét do phong 28°C+2.

Chi ti€u ghi nhan: Quan sat va ghi nhan duong
kinh d6m tan ciia timg dong TKT trén dia petri vao
chc thoi diém 12, 24, 36 va 48 gio sau khi cay
(GSKC) bang cach do duwdng kinh 10 dom tan co
dinh va lay trung binh ctia mdi dia petri tuong (mg
v6i 1 1an lap lai.

2.2.3. Danh gia hi¢u qua cua TKT trong phong

tri bénh héo xanh trén cdy ca chua do vi
khudn R. solanacearum trong diéu kién
nha ludi

Phu’orng phap: Thi nghiém duoc bb tri hoan toan
ngiu nhién mot nhan t6 gom 6 nghiém thirc (nghiém
thic TKT don 1é va nghiém thic hdn hop 3 dong
TKT (v6i ty 1¢ phdi tron 1a 1: 1: 1 vé mat sb) co
duong kinh phan giai 16n nhat dugc chon tir thi
nghiém 2.2.2 xir Iy & mat s 10’ PFU/mL va 10
PFU/mL, xtr Iy thudc Starner 20 WP theo lidu luong
khuyén cao va ddi ching xir Iy nude cat vo trung),
4 1an 13p lai va mdi lan 13p lai 14 10 cay ca chua/chau,
chau nhya C10 (d=25 cm) c6 chira 3 kg dat da thanh
trung.

Chuan bj TKT: Tang sinh mat s6 dong cac TKT
dugc chon, thuc hién dém mat s6 va pha loang dé
tao huyén pht TKT don 1¢ va hdn hop c6 mat s6 107
PFU/mL va 10% PFU/mL.
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Chuan bi vi khuan: Cac ching vi khuan duoc
nudi cdy riéng biét trén dia petri chira méi truong
King’s B trong 48 gio. Sau do, cho nudc cit vo tring
vao dé thu hoach huyén phu vi khuan, két hop huyén
phu ctia ba ching vi khuan R. solanacearum thanh
hon hop vi khuan, thyc hién pha lodng dé dat huyén
phtt ¢6 gia tri ODgsoonm = 0,3, twong Uing v4i mat )
vi khuan la 10® CFU/mL.

Phwong phap xir Iy TKT: Cay con sau khi trong
duoc 20 ngay, khi cay co6 2 la that hoan chinh, cay
cao khoang 15 cm, tudi huyén phu timg dong TKT
twong g véi ting nghiém thic xung quanh gbe
cdy (5 mL/ciy) vao budi chiéu mat. Nghiém thirc xir
ly thude Starner 20 WP (Oxolinic acid) va nghiém
thirc d6i chimg khong xir Iy TKT thi tuéi nude cat
(5 mL/cdy). Sau khi xir Iy TKT 1 gio, tién hanh lay
bénh béing cach twéi huyén phu hén hop vi khuan
(ODgoonm = 0,3) da duge chuan bi vao dat xung
quanh gbc cdy (5 mL vi khuan/cay). Chau sau khi
lay bénh dugc dat trong nha ludi, tudi nudc 2 lan/
ngay bang binh phun.

Chi tiéu ghi nhén: Theo ddi va ghi nhan tri¢u
ching thé hién bénh hang ngay. Khi triéu chimg
bénh xuit hién thi ghi nhan ty 1¢ bénh (TLB)
3 ngay/ lan.

TLB (%) dugc tinh nhu sau:

S6 cay bi bénh
— X

TLB (%)= 100

S6 ciy quan sat

Dién tich bén dudi duong cong tién trién bénh
theo Shaner and Finney (1977):
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n=1
+ .
auppe = ) N, — )
i=1

Trongdé:n= s 1an lay chi tiéu; yi = TLB hodc
phan tram dién tich 14 bénh tai lan do thu i; t; = thoi
gian cua lan do thir i.

Cép bénh dugc ghi nhan theo thang danh gia cua
(Fujiwara et al., 2011) gdm c6 cip d6 bénh tir 0 dén
5 (cap 0: khong bénh; cap 1: ¢6 114 héo; cap 2: ¢6 2
hoidc 3 14 héo; cap 3: tat ca 14 déu héo trir 2 - 3 1a trén
ngon; cap 4: tat ca 14 déu héo; cap 5: cay chét).

2.3. Phén tich théng ké

Xu ly sO liu b?mg Microsoft Excel 2016, phan
tich thong ké bang phan meém SPSS 26 qua phép thir
Duncan ¢ muc y nghia 5%.

3. KET QUA VA THAO LUAN

3.1. Két qua danh gia kha ning nhin mit s6

caa cic dong TKT trén cac ching vi
khuan Ralstonia solanacearum trong
phong thi nghiém

Tai Bang 1, két qua nay cho thdy mic du 20 dong
TKT déu c6 kha ning ky sinh trén ba chung vi khuan
phén 1dp tr cdy ca chua (Rs08, Rs09, Rsl1), trong
d6 ¢6 6 dong TKT ®OM, ORO, ®R1, ®CT4, ORLV
va ®BT67 dugc ghi nhan kha nang nhan mét $6. Véi
log mat sé6 TKT (PFU/mL) dao dong tir 6,61 dén
6,76 cao hon va khac biét rt c6 ¥ nghia so véi cac
dong TKT con lai & mirc ¥ nghia 1%, ké dén 1a TKT
®VL54 v6i log mat s (PFU/mL) 12 6,51.

Bing 1. Kha ning nhan mit s ciia mdt sé6 dong TKT trén ca chua

STT _ Nghiém thic  Log mit s60 (PFU/mL) STT Nghiém thire Log mit s6 (PFU/mL)
1 OOM 6,71 11 ORCT 6,44
2 ®RO 6,73%® 12 ®1D 5,95%
3 ®R1 6,61 13 o2D 5,88%
4 o1G 6,46 14 11 4,99
5 D2G 6,09t 15 DAG20 6,10t
6 ODT3 5,94% 16 DAG21 5,772
7 OCT4 6,76" 17 D40 6,45
8 DTG4 6,274 18 OVL54 6,51%
9 OBT 6,04 19 OCT60 5,73¢
10 ORLV 6,72 20 DBT67 6,66

Mikrc y nghia P <0,01

CV (%) 1,43

Ghi chu: Sé',li,éu dwoc chuyén sang log x treée khi phan tich thong ké. Trong ciing mot cét nhitng s6 c6 cing chit cdi
theo sau giong nhau thi khong khac biét thi khong khac biét o murc y nghia 5% trong phép thir Duncan. P <0,01: khac

biét ¢ murc y nghia 1%.

Su khac biét nay 1'%1 do dac tinh ky sinh cua mbi
dong TKT trén vi khuén ky chu la khac nhau va qua
trinh lam pha v& t€ bao vi khuan dan dén giai phong

TKT méi c6 lién quan dén nhém protein cla TKT,
bao gom: lysin, holins hodc chat uc che tong hop
murein chiu trach nhi€m cho sy phan giai t€ bao vi
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khuan ky chi va sy phong thich virion vao moi
truong (Drulis-Kawa et al., 2012). Nhu vay, cac
dong TKT khac nhau s& c6 kha ning nhan mat s6
khéac nhau khi ky sinh trén vi khuén ky chu trong
thoi gian nhét dinh va dong TKT tiém nang phai c6
kha ning nhan mat sd cao trén vi khuan gy hai
(Dennehy & Abedon, 2021).

Tém lai, dua trén két qua vé kha nang nhan mat
s6 théng qua hinh thanh dém tan ctia cac dong TKT
trén hon hop vi khuan phan lap tir cdy ca chua, c6
thé thdy 6 dong TKT duoc chon ra gdm ®OM, ORO,
ORI, ®CT4, ®RLV va ®BT67. Nhing dong nay
thé h1en kha nang nhan mat sO tot va co tiém ning
cao trong viéc kiém soat vi khuan trén cay ca chua.

3.2. Kha nang phin gidi cia cic dong thuc

khuén thé theo thoi gian trong diéu kién
phong thi nghiém

O thoi diém khao sat 12 GSKC, cac dong TKT
®RO va TKT ®RLV cho dudng kinh phan giai lan
luot 1a 4,47 mm va 4,72 mm cao hon va khac biét co
¥ nghia thong ké so vdi cac dong TKT con lai. Tai
thoi diém ghi 24, 36, 48 ghi nhan TKT ®BT67 phat

OO0OM OOQRO OOR] EOCT4 mMORLV EHOBT67
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trién duong kinh dém tan nhanh chéng, cao hon va
khac biét c6 y nghia thong ké so voi cac nghiém thirc
con lai, tuy nhién khong c6 sy khac biét vé mat
thdng ké véi nghiém thire TKT ORO.

Qua Hinh 1, kha nang phén giai khac nhau cua
cac dong TKT va da chon dugc dong TKT ®BT67
lam nghiém thuc xir ly don. Dong thoi, dong TKT
®BT67 két hop voi TKT ®RO, ®RLV thanh hdn
hop TKT dé lam ngu(‘”)n vat liéu cho thi nghiém danh
gia kha nang phong tri cua cac nghiém thuc trén cay
ca chua ¢ diéu kién nha ludi. Két qua so sanh vé kha
ning phan giai cua cac dong TKT trén hdn hop vi
khuan R. solanacearum trén cdy ca chua (Hinh 1)
cho thdy rang, 6 dong TKT dugc chon dé thyc hién
thi nghiém nay déu thé hién duoc kha nang nhan mat
sO tot trén hén hop vi khuan ky chii. Tuy nhién, khi
danh gia kha ning phan giai vi khuan thong qua
duong kinh dom tan tai cac thoi diém khao sat 12,
24, 36 va 48 gio lai thé hién su khac biét. Diéu dé
cling phu hop véi nghién ctru cua Gallet et al. (2011)
cho rang kha niang phan giai vi khuan cta cac dong
TKT khac nhau thong qua viéc hinh thanh cac
d6m tan.
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CV (%) = 3,44 CV (%) = 3,16

Hinh 1. Kha niing phén giii ciia 6 dong TKT trén cac chiing vi khuin R. solanacearum phan lap tir ciy
ca chua

Ghi chii: Cdc s6 trung binh trong ciing mét cét theo sau béi mét hodc nhiéu chir cdi giong nhau thi khéng khéc biét y
nghia qua phép thir Duncan ¢ miic y nghia 5%. P<0,01: khac biét ¢ mirc y nghia 1%, P<0,05: khac biét o mirc y nghia

5%, GSKC: Gior sau khi cdy.

Puong kinh dém tan khac nhau giita cac dong
TKT, vi khuan ky ch va thoi gian phan giai. Kich
thudc ddm tan cang 16n ching to dong TKT c6 kha
nang phan giai vi khuan ky chii cang manh (Abedon

& Culler, 2007). Tuy nhién, hi€u qua phong tri bénh
trén cdy trong ngoai kha nang tiéu diét vi khuan
nhanh con phy thudc vao cac yeu td khac nhu kha
nang ton tai va thich nghi ciia TKT déi vai diéu kién
moi truong (Jones et al., 2007). Vi vdy, can danh gia
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kha nang phong tri bénh heo xanh trén cdy ca chua
o diéu kién nha ludi.

Trong nghién ctru & diéu kién nha ludi, dong
TKT ®BT67 da dugc chon lam d()j tuong xu ly don
1¢ do TKT nay ghi nhén sy phat trién dom tan nhanh

chong va ddng thoi két hop TKT ®BT67 voi hai

Tdp 61, S6 1B (2025): x-x

dong TKT khéc 1a ®RO va ®RLV dé tao thanh hdn
hop TKT va céc nghiém thirc duoc xtr 1y & mat s6
107 PFU/mL va 10 PFU/mL. Hon hop nay sau do
duoc st dung lam vat lidu cho thi nghiém nhdm
danh gia kha nang phong tri bénh cho cay ca chua
trong diéu kién nha ludi.

Hinh 2. Sy phan gidi ctia 6 dong TKT trén 7h5n hop vi khuén R. solanacearum phan lap tir ciy ca chua
tai thoi diem 36 GSKC trén dia petri

3.3. Kha ning phong tri ciia TKT trong diéu
kién nha lwéi

Vé TLB (Hinh 3):

Tai thoi diém 6 NSKLB, hai nghiém thirc xtr 1y
TKT ®BT67 va HH TKT ®BT67, ®RO va DRLV &
mat s& 108 PFU/mL c6 TLB 14 2,5% thap hon khac
biét ¥ nghia théng ké so voi cac nghiém thac xur ly
con lai va ddi chimg voi TLB trong khoang 12,5-
17,5%. O thoi diém 9 NSKLB, cac cac nghiém thirc
xir Iy TKT ghi nhan TLB trong khoang tir 30% dén
62,5%, thap hon va khac biét c6 y nghia théng ké so
v6i nghiém thirc xir Iy Starner 20 WP (85%) va dbi
chung (100%), trong d6 nghiém thuc xt ly TKT
®BT67 ¢ 10° PFU/mL c6 TLB thap nhit.

Thoi diém 12 NSLKB, cic nghiém thirc déu gia
tang TLB 1én cao tir 62,5% dén 100%. Nghiém thire
d6i chimg va thude Starner ghi nhan TLB 100% cao
nhit va khac biét c6 ¥ nghia théng ké so vdi cac
nghiém thirc ¢ xir Iy TKT ®BT67 mat sb 108
PFU/mL (62,5%), TKT ®BT67 mat s6 107 PFU/mL
(87,5%), HH TKT ®BT67, ®RO, ®RLV & mat sb
108 PFU/mL (82,5%), nhung khong khéc biét ¢ y
nghia thong ké so véi HH TKT mét s§ 107 PFU/mL

(90%). Qua do, cac nghiém thuc xtr Iy TKT & mat
s6 10° PFU/mL ghi nhén kha ning gitp cdy ca chua
han ché sy xdm nhiém cta R. solanacearum trong
diéu kién nha ludi, nghi¢m thic TKT don ®BT67
mét sb 108 PFU/mL cho thiy kha nang vuot trdi hon
s0 voi cac nghiém thirc con lai. Trong nghién ctu
ctia Fujiwara et al. (2011) ghi nhan rang khi ap dung
cac TKT don 1é hodc két hop véi cac TKT khac &
mat sé 1,3.10'° PFU/chdu di lam giam muc do
nghiém trong cuia bénh héo xanh trén cay ca chua.

Dién tich bén dudi dudng cong tién trién bénh
hay chi s6 tich liiy bénh AUDPC (Hinh 4) ciia céc
nghiém thic c6 sy khac biét, nghiém thiac TKT
®BT67 mat s6 108 PEU/mL c6 sy tich lity bénh qua
cac thoi diém khao sat 1a (187,50) thap hon va khac
biét c6 ¥ nghia thong k& 1% so véi cac nghiém thirc
con lai, ké dén 1a nghiém thic HH TKT mat s6 108
PFU/mL (285,00), TKT ®BT67 mét s6 107 PFU/mL
(337,50) va HH TKT mat s6 107 PFU/mL (296, 25)
thép hon va khac biét c6 y nghia théng ké so véi thude
Starner (431,25) va ddi chimg (476,25). St dung TKT
da lam giam mirc d6 nhiém bénh héo xanh theo thoi
gian va diéu nay ciing dugc ching minh trong nghién
ctru cua Alvarez et al. (2019).
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Ghi chii: S6 liéu dwge chuyén sang \'x (6 NSKLB) va arcsin | x + ﬁ (9 NSKLB, 12 NSKLB) truéc khi phdn tich thong ké.

Céc s6 trung binh trong ciing mét cot theo sau boi mét hodc nhiéu chir cdi giong nhau thi khéng khac biét y nghia qua
phép thir Duncan o murc y nghia 5%. P<0,01: khac biét o murc y nghia 1%, NSKLB: Ngay sau khi lay bénh.
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Hinh 4. Chi s6 tich liiy bénh AUDPC ciia bénh héo xanh do vi khuén R. solanacearum trén ca chua
cua cac nghiém thirc trong di€u kién nha luéi

Ghi chit: Cdc s6 trung binh trong cing mot cét theo sau boi mot hodc nhiéu chir cdi giong nhau thi khéng khdc biét y
nghia qua phép thir Duncan ¢ mirc y nghia 5%. P<0,01: khac biét 6 mirc y nghia 1%, NSKLB: Ngay sau khi ldy bénh.

Vé trung binh cép bénh (Hinh 5):

Trung binh cip bénh ¢ thoi diém 6 NSKLB, ghi
nhan cic nghiém thirc ¢ trung binh cip bénh dao
dong tir 0,03 dén 0,33. Trong do, trung binh cap
bénh cao nhit 1a nghiém thirc d6i ching va thip nhat
1a nghiém thirc TKT ®BT67 va HH TKT ¢ mat s6
10% PFU/mL, diéu nay pht hop véi ghi nhan cua

Balogh et al. (2009) cho rang khi xir Iy v6i mat sb
TKT cang cao thi mang lai hiéu qua kiém soat bénh
t6t hon. Ké dén 14 cic nghiém thic xur 1y thude
Staner, HH TKT méat s6 107 PFU/mL va TKT
®BT67 mat s6 107 PFU/mL ciing cho thdy trung
binh cp bénh thip hon va khac biét co ¥ nghia so
v6i @i chimg. Tai thoi diém 9 NSKLB, & thoi diém
nay cac nghiém thirc d6i chimg va thudc Starner c6
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trung binh cap bénh 1dn luot 13 3,63 va 3,15 cao hon
va khac biét c6 y nghia so véi cac nghiém thic co
xtr 1y thue khuédn thé. Vao thoi diém 12 NSKLB, véi
4p luc mam bénh phat trién nhanh chéng, céc
nghiém thirc déu co su gia ting vé trung binh cap
bénh, trung binh cap bénh thap nhat 1a nghiém thirc
TKT don 1¢ ®BT67 mét sé 108 PFU/mL thap hon va
khac bi¢t y nghia 5 % so véi cac nghiém thuc
con lai.

Tuy & thoi diém 6 NSKLB va 9 NSKLB cac
nghiém thirc xir 1y cho thay hiéu qua giam bénh so
v6i d6i chimg nhung ¢ thoi diém 12 NSKLB vi
khuan phét trién nhanh va tdn cong vao mach cua
ciy nén giita cac nghiém thirc xir 1y déu khong cho
th?iy su khac biét ngoai trir nghiém thitc TKT don 1¢
®BT67 mat s6 10° PFU/mL. Nhin chung, cac

OPBT67.10"8

O®BT67.1077

Tdp 61, S6 1B (2025): x-x

nghiém thirc xir Iy TKT déu c6 hiéu qua giam bénh
thong qua céc chi s6 danh gia nhu ty 1 bénh, trung
binh cap bénh va AUDPC so vé6i d6i chimg (Hinh
6), nghi¢m thuc Starner 20 WP chua mang lai hiéu
qué khi sir dung 1 do vi khuan da xam nhap vao mo
ciy va nhan mat s6 nén viéc phong tri kém hidu qua.
Céc nghiém thtc xtr Iy TKT don 1¢ va HH TKT ¢
mat s6 108 PFU/mL cho hiéu qua phong tri bénh 6n
dinh qua ting thoi diém ghi nhan. Két qua nay cho
thdy rang TKT c6 kha ning lam giam sy phét trién
clia mam bénh héo xanh trén cay ca chua. Hidu qua
ctia dong TKT ®RSLI1 xir Iy don 1é cao hon hén hop
ba TKT ®RSA1, DRSB1 va PRSL1 khi xur ly ngdm
ciy ca chua vao huyén phu TKT trudc khi lay bénh
nhéan tao da dugc ghi nhan trong nghién ciu cua
Fujiwara et al. (2011).
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chua trong di€u kién nha lwéi & thoi diem 6, 9, 12 ngay sau khi liy bénh (NSKLB)

Ghi chii: Cdc s6 trung binh trong cing mot cét theo sau boi mot hodc nhiéu chir cdi giong nhau thi khéng khdc biét y
nghia qua phép thir Duncan o mirc y nghia 5%. P<0,01:khac biét ¢ mirc y nghia 1%, P<0,05:khac biét o mirc y nghia 5%,

ns: khong khac biét, NSKLB: Ngay sau khi lay bénh.
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Hinh 6. Biéu hi¢n bénh héo xanh trén cay ca chua

T "i.‘ T l‘ i il &
¢ cac nghiém thirc tai thoi diém 9 NSKLB

A

Ghi chi: A: TKT ®BT67 (10° PFU/mL); B: TKT ®BT67 (10’ PFU/mL); C: Hon hop TKT ®BT67, ®ROPRLY (10°
PFU/mL); D: Hon hop TKT ®BT67, ®RO, (DRLV(107 PFU/mL); E:Starner 20 WP ; F: Doi chung
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Tuy nhién, trong diéu kién canh tic ty nhién noi
ma cdy trong c6 thé bi tin cong boi nhiéu dong vi
khuén cuing ltic hay cac dong vi khuan c6 tinh khéng.
Dbi voi cac dong TKT don 1¢é thi viéc stir dung hon
hop TKT mang lai hi¢u qua kiém soat vi khuan bén
viing hon (Balogh et al., 2009).

4. KET LUAN

Dua trén két qua sang loc hai muoi dong TKT,
ba dong TKT tiém ning ®BT67, ®RO va ®RLV da
duoc chon, thé hién kha niang nhan mat s6 va duong
kinh phéan giai vuot trdi trén hdn hop vi khuan R.
solanacearum & didu kién phong thi nghiém.
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