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scale “7” and the group of scale “9” in the Winter-Spring crop season. In general, planthoppers’ density was relatively
low except for the group of scale “9” of BPH in the Winter-Spring crop season. The BPH population appeared at the
flowering stage, and the density reached a peak at the doughy stage. Meanwhile, the peak of WBPH’s density could
be at the panicle formation stage or ripening stage, or both (not only one peak) with the density of WBPH lower
than that of BPH.
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CAU TRUC QUAN THE VI KHUAN Xanthomonas oryzae pv. oryzae
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Nguyén Tién Hung', Lé Thi Phuong Lan', LAm Thi Nhung',
Lé Thi Trang', Binh Xuan Hoan'
TOM TAT

Bénh bac 14 1Ga do vi khuén Xanthomonas oryzae pv. oryzae gay ra va gay hai ning trén hdu khip cdc viing
trong lua. Kha nang gay bénh trén bd gidng chi thi ctia cdc mau vi khudn Xoo thu thép tai ving d6ng bang song
Hong bién dong rat 16n, va rat khac so v6i bd noi tiéu chudn ctia IRRL. Dua vao kha ning giy bénh trén 28 giéng
chi thi, 47 isolate vi khudn Xoo thu thép ti cac tinh thudc ving dong bang song Hong dugc chia lam 4 nhom.
Céc gen don xa5, xal3, Xa21 va hiu hét cdc dong mang da gen, trii t6 hgp Xa4 + xal3 ¢ kha nang khang cao

v6i phan 16n cac isolate Xoo da thu thap.
T khoa: Bénh bac 14 lua, Xanthomonas oryzae pv. oryzae, cdu tric quan thé, kha nang gay bénh, dong bang

song Hong

1. PAT VAN BE

Cay lta (Oryza sativa L.) la mot trong nhiing cay
luong thuc chinh ctia thé gidi, v6i dién tich nam
2019 dat 162 triéu hecta, cho san lugng uéc dat hon
755 triéu tan (FAO, 2020). Mot trong nhiing thach
thiic chinh ctia san xudt nong nghiép 1a tao ra gidng
cay trong khang cac loai bénh hai chinh gay thiét
hai ndng vé nang suat (Dinh et al., 2020). Trong s6
cdc loai bénh hai lda, bénh bac 14 lta do vi khudn
Xanthomonas oryzae pv. oryzae (Xoo) gay ra la loai
bénh hai phd bién & hau khip cic vung trong lta
trén thé gidi, lay lan manh va gay thiét hai nghiem
trong vé ning sudt lua (Pradhan et al, 2020). Bénh
bac 14 dugc bdo cdo 1an dau tién nam 1884 tai Nhat
Béan (Bhapkar et al., 1960), c6 thé gay thiét hai ndng
sudt lén dén 50% tuy thudc vao giong lua, giai doan

sinh trudng, ving sinh thai va moi truong (Liu et
al., 2014). Tai Viét Nam, bénh ciing giy hai ning
tai tat ca cac vung trong lta. Véi cac tinh mién
Béc trudc day bénh bac 14 1da thudng gay hai vu
Muia nhung gin day bénh c6 xu hudng giy hai ca
vu Xuén. Nhiing thay d6i vé diéu kién thai tiét, co
cdu giéng, diéu kién canh téc... c6 thé 1a nguyén
nhén dan dén nhiing thay déi vé thanh phan noi va
cdu truc quan thé vi khuén gay bénh. Cai thién nén
tang di truyén két hgp nang sudt cao, chat lugng tot
v6i kha nang khang bénh la bién phap kinh té nhat,
hiéu qua nhét va bén viing nhét vé mat sinh thai dé
kiém soat nhiéu loai bénh hai cay tréong (Dinh et
al., 2020). Tuy nhién, cac gen khang thuong bi vugt
qua boi su xudt hién ctia cac noi, chiing vi sinh vat
gay bénh méi. Miic d¢ da dang di truyén cua quin
thé vi khudn Xoo c¢6 vai tro quyét dinh dén kha
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ndng va toc do hinh thanh cac chung/noi méi, do
d6 anh hudng 16n dén tinh bén viing cua cac gen
khang bénh dugc st dung trong cac chuong trinh
chon tao giong lda. Trong nghién ctiu nay, cau tric
quén thé vi khudn Xoo tai dong bang song Hong
dugc phén tich d€ tao co s& dit liéu cho viéc hoach
dinh cac chién lugc chon tao giong lta khang bénh
bac la.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctiu

47 isolate vi khudn Xoo giy bénh bac 14 lua thu
thép tai 10 tinh thudc vung Dong biang song Hong
gom: Bac Ninh, Ha Nam, Ha Noi, Hai Duong, Hai
Phong, Hung Yén, Nam Dinh, Thai Binh, Vinh
Phuc, Ninh Binh.

28 gidng chi thi mang gen khang bac l4 laa tit IRRI
bao gom cac dong don va da gen.

2.2. Phuong phap nghién ctu

- Thu thdp mau bénh: Mau 14 bénh dién hinh
dugc thu thap tai cac vung trong la tai dong bang
song Hong, luu giti trong tGi dung mau, ghi ro thoi
gian, dia diém thu thép, giéng bi nhiém.

- Phan 14ap vi khuén: Mau 14 bénh dién hinh c6
triéu chiing bénh con tuoi dugc rtia sach. Chon
phén tiép gidp gitia mo6 khoe va mo bénh, cat vét
bénh thanh miéng nho c6 chiéu dai 1 - 2 cm sau do
kht trung trong con 70% trong 10 giy, rtia sach 3
lan bang nudc cit khi tring. Mau bénh sau khi ra
sach dugc ngam 2 gi¢ trong 10 mL nudc cat khu
trung d€ vi khuén tii trong 1a bénh khéch tan ra
nudc cét. Dich khuén thu dugc sé duge pha loang
vGi nuGe cat vo trung theo ty 1é thé tich 1/10. Dung
que cdy cdy dich khuén lén moi trudng Wakimoto.
Sau 48 - 72 gid, chon don khuén lac ¢6 hinh dang va
mau sac dién hinh cdy truyén ra dia moi trudng méi.

- Phuong phap danh gid tinh khang bénh va xac
dinh thanh phan noi vi khudn bac 14 lda: St dung
céc isolate vi khudn bac 14 lta da dugc phan lap
tién hanh lay bénh nhan tao riéng ré tling isolate
trén cac giong chi thi mang gen khang. Lay bénh
nhan tao dugc tién hanh theo phuong phép cit kéo
6 vi tri cach daula tii 1 cm dén 2 cm, giai doan lua
diing cdi, lam dong. Nong d¢ té bao vi khuén trong
lay bénh 108 CFU/mL. danh gia sau 21 ngay. Thang
diém danh gia phin noi theo Mishra va cong tac
vién (2013) c6 chinh stia (Bang 1).

Bang 1. Thang diém dénh gid phan noi vi khudn bac 14

Chié€u dai vét bénh Phan tng
(cm)
<8 Khang
8-12 Khang trung binh
>12 Nhiém

Su tuong dong vé kha ning gy bénh cua cac
isolate vi khuén trén by chi thi mang don gen
khang dugc stt dung lam s6 liéu dau vao cho viéc
phan nhém céac noi vi khuidn da thu thép. Trudce
khi phéan tich, phan tng khang (R) dugc thay
bang s6 “17, phan tng khéng trung binh (MR)
dugc thay bing s6 “5” va phan ung nhiém (S)
dugc thay bang s6 “9”. Viéc phan nhom dugc tién
hanh theo phuong phép phan tich cac cum phéan
cap Ward (Ward hierarchical analysis) bang phin
mém R 4.1.0. Khoang cach gitia cac noi dugc tinh
theo phuong phap “euclidean” trong khi viéc phan
nhom thuc hién theo phuong phap “ward.D2”. So
d6 phan nhém dugc tao bang goi dendextend tich
hop trong phan mém R 4.1.0.

2.3. Thoi gian va dia diém nghién ctu
Nghién ctiu dugc thuc hién tii thang 01 ndm 2019
dén thang 10 ndm 2020 tai Vién Bao vé thuc vét.

I1I. KET QUA VA THAO LUAN

3.1. X4c dinh doc tinh clia cac isolate vi khuin da
thu thap

Trong s6 47 isolate vi khuén Xoo, c6 56,2% céc
isolate c6 kha nidng vuogt qua ciac dong don gen
khang, 17% cac isolate c6 kha nidng vugt qua cic
dong mang t6 hgp 3 - 5 gen khang. Cac isolate vi
khuén Xoo thu thép tai ving dong bing song Hong
c6 kha ning gay nhiém tuong déi cao trén hau hét
cac dong mang don gen khang, trii cac gen xa5,
xal3, va Xa21 con duy tri kha nidng khang tuong
doi tot (dudi 20% cac isolate vigt qua cac gen nay).

Cb 26,8% cac isolate vugt qua cac dong mang
2 gen khang. Su két hgp 2 gen khang gitp ting
cuong kha nang khang lai cac isolate ctia vi khuin
Xoo & vung dong bang song Hong. Trong s6 cac
t6 hop 2 gen khang, t6 hop ctia gen xa5 véi mot
gen khang khac (Xa4, xal3, hoac Xa21) cho kha
nang khang cao nhat (chi 4 - 9% cac isolate c6 kha
ndng vugt qua cac té hgp gen nay). Trong khi do,
su két hop gen Xa4 vé6i gen xal3 hodc Xa21 khong
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nhiing khong gitip ting cuong tinh khang, ma con
lam giadm hiéu luc khang ctia ca 2 gen khang nay.
Két qua nay phu hgp véi nghién ctiu trude day
dugc tién hanh déi véi quin thé vi khuin Xoo &
céc tinh mién Bac Viét Nam (Luu Van Quyet ef al.,
2016). Nghién ctiu trudc day cho théy cac t6 hop
Xa4 + xal3 va Xa4 + Xa2l gitp tang cuong kha
nang khang véi cac isolate Xoo & Malaysia (Devi
et al., 2010) va Han Qudc (Jeung et al., 2006). Gia
thiét rang, allele 1dn xal3 c6 thé bi 4t ché do allele
troi Xal3 c6 trong dong mang gen Xa4 khi lai tao.
Cac gen Xa4 va Xa21 lan lugt ma hoa protein WAK
(phan bé trén mang t€ bao) (Hu et al., 2017) va
protein LRR (phan b6 trong té€ bao chat) (Pruitt
et al., 2015) v6i cac co ché hinh thanh tinh khang
khac nhau. Céc loai protein nay kich hoat cac ting
bao vé khac nhau cta té bao, do d6, vé ly thuyét, su
két hop Xa4 va Xa21 c6 thé mang lai hiéu qua cao.

Can c6 cac nghién ctiu sau hon véi s6 lugng isolate
nhiéu hon dé€ danh gia chinh xdc hon hiéu qué ctia
t6 hop gen Xa4 + Xa21.

Trong khi do, su két hop tii 3 gen khang tré lén
giup cai thién dang ké kha ning khang bénh bac
la ctia tat ca cac dong, trung binh khoang 17% s6
isotate 6 thé gay nhiém trén cic dong da gen nay
(Hinh 1). Su két hgp ctia 3 hodc nhiéu gen khang da
dugc nghién ctiu va chiing minh la ¢6 hiéu qua cao
trong viéc tao nén tinh khang phé rong véi nhiéu
noi vi khuén Xoo. Su két hgp cua cac gen véi co ché
hinh thanh tinh khang khac nhau nhu xal3 + xa5
+ Xa21 da dugc ing dung rong rai trong chon tao
giéng cho nhiéu viing & An P9 (Chen et al., 2006;
Laha et al, 2014; Pradhan et al.,, 2015; Sundaram
et al., 2008), t6 hop Xa4 + xa5 + Xa21 cho hiéu qua
khang cao & Han Qudc (Suh et al., 2013).

A

T Ié céc isolate Xoo virot qua gen khang (%)

3

XadlXa1

cac dong trong bé chi thj

B 4752

:
>=3gen

1 cjen 2 fjen
$6 lwgng gen khang trong méi déng chi thj

Hinh 1. Ty 1¢ cic isolate c6 kha nang vugt qua cac dong mang gen hodc t8 hgp gen khéng (A)
va tng hgp cdc nhém dong mang s6 lugng gen khing khéc nhau (B)

3.2. Cdu truc quan thé vi khudn Xoo ving
dong bang song Hong

Dua vao kha nang gy bénh trén bo giéng chi thi,
cac isolate vi khudn Xoo da thu thap dugc chia thanh
04 nhom c6 doc tinh giam dan (Hinh 2). Nhom 1
gom 04 isolate c6 kha ning vugt qua dugc hau
hét cac gen khang, ngoai trti don gen Xa8. Nhom
2 gbm 08 isolate. So v6i nhom 1, céc isolate trong
nhém nay vugt qua it gen khang hon, toan b cac
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dong don gen va phéan 16n cac dong da gen c6 kha
nang khang cac isolate thuéc nhém nay. Nhom 3
gom 15 isolate c6 kha nang vugt qua toan bo cac
dong don gen. Nhom 4 goém 20 isolate c6 doc tinh
thap. Mot so isolate thuéc nhom nay it c6 kha nang
gdy nhiém trén cdc don gen khang va mét s6 cac
isolate khong c6 kha ning gay nhiém trén bat cu
gen khang nao.
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Hinh 2. Phan nhém noi vi khuén Xoo viing déng bang song Hong

Khi so sanh kha nang giy bénh cta cac isolate
Xoo da thu thép trén bo giong chi thi véi 11 noi tiéu
chuén tai Philippin theo phén loai ctia Vién Nghién
ctu Lua qudc t€ (IRRI, 2002) cho thay, chi mot s6

it cac isolate c6 kha nang gay bénh tuong dong véi
ching 4, 9a. Kha nang giy bénh trén b giong chi
thi clia cac isolate con lai khong cé su tuong dong
v6i cac chung 1, 2, 3B, 3G, 5, 6, 7, 8, va 10.

Bang 2. Su phan b6 noi vi khudn Xoo tai mét s6 tinh viing dong bang song Hong

STT Tinh Nhom noi 1 Nhomnoi2 | Nhémnoi3 | Nhom noi4 Tong
1 Ha Nam - 1 3 2 6
2 Ha Noi 1 1 1 3
3 Hai Duong 1 1 1 2 5
4 Hai Phbng - 2 1 2 5
5 Hung Yén - - 4 1 5
6 Nam Dinh 1 1 3 6 11
7 Thai Binh 1 2 1 5 9
8 Vinh Phuc - - - 1 1
9 Bic Ninh - - 1 - 1

10 Ninh Binh - - 1 - 1
Tong cong 4 8 15 20 47

Trong 10 tinh viing d6ng bing song Hong, c6 2
tinh ghi nhén su xudt hién ctia cd 4 nhém noi la Nam
Dinh va Thai Binh, 3 tinh ghi nhan sy xudt hién cta
3 nhom noi la Ha Nam, Ha No¢i, va Hai Phong. Tai
cac tinh Hung Yén, Vinh Phuc, Bic Ninh, va Ninh
Binh, chi ghi nhan cic isolate thu¢c nhém noi 1 va 2.

IV. KET LUAN VA PE NGHI

4.1. Két luan
Cd 56,2% cac isolate c6 kha ning vugt qua cac
dong don gen khang, c6 26,8% céc isolate vugt qua
cac dong mang 2 gen khang, 17% cac isolate c6 kha
nang vugt qua cic dong mang t6 hgp 3 - 5 gen khang.
Mot s6 cac isolate c6 kha nang gay bénh tuong

dong véi chung 4 va 9a, khong phat hién su tuong
dong vé kha nang gay bénh ctia cac isolate con lai
v6i cac chung 1, 2, 3B, 3C, 5, 6, 7, 8, 10 theo phan
loai ctia IRRI. Cac don gen khang xa5, xal3 va
Xa21 c6 kha nang khang cao cac isolate vi khuédn
Xoo tai viing dong bang song Hong.

ba ghi nhan sy xuit hién cua 4 nhom noi tai
Dbong bang song Hong.
4.2. Bé nghi

Nghién ctiu da dang di truyén cta quin thé vi
khuén Xoo tai ving Dong bang song Hong véi s6
lugng isolate 16n hon. Dong thoi, tiép tuc danh gia
kha nang khang bénh bac la ctia dong chi thi mang
t6 hop gen Xa4 + Xa21.
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Population structure of Xanthomonas oryzae pv. oryzae causing rice leaf blight disease
in the Red River Delta

Abstract

Thi Tho Nguyen, Huy Chung Nguyen, Tien Hung Nguyen,

Thi Phuong Lan Le, Thi Nhung Lam,
Thi Trang Le, Xuan Hoan Dinh

Rice leaf blight caused by Xanthomonas oryzae pv. oryzae has been reported to cause severe damage in most rice-
growing regions. The pathogenicity on the different indicator rice collection of Xoo isolates collected from the Red
River Delta region was highly varied, and was very different from the standard Xoo races classified by IRRI. Based on
the pathogenicity of 28 indicator rice varieties, 47 Xoo isolates collected from the various provinces of the Red River
Delta were divided into 4 groups. The single genes xa5, xal3, Xa21, and the majority of the polygenic lines except for
the Xa4 + xal3 combination were highly resistant to most collected isolates.

Keywords: Rice bacterial blight, Xanthomonas oryzae pv. oryzae, population structure, pathogenicity, Red River Delta
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NGHIEN CUU SUDUNG BA BUN MiA LAM GIA THE TRONG CAI XANH
Tran Vin Son'*, Nguyén Chuyén Thuéan',
Nguyén Thi Lé Hang', Hoang Thi Hanh'

TOM TAT

Muc tiéu nghién ctiu la xédc dinh ty 1é phéi tron gitia ba bun mia v6i cac vét liéu khac d€ tao gid thé c6 mot
s6 chi tiéu chat lugng thich hgp cho rau cai be xanh sinh trudng va phat trién t6t. Thi nghiém dugc bo tri kiéu
khdi ddy da ngau nhién (RCBD), 3 14n 1dp lai v6i 6 cong thiic (CT): 5 CT phoi tron ba bun, dit, xo diia va tro
trdu véi cac ty 1é khac nhau va doi chiing la gia thé TN.1. Két qua ghi nhan dugc, CT5 (ba bun : dét: xo dua: tro
trdu theo ti 1é tuong ting 8 : 2: 1: 1) & ca 2 thi nghiém cho két qué tuong duong véi d6i ching TN.1 va ndi bat
hon céc cong thiic con lai vé ndng sudt va cac chi tiéu chéit lugng. Chiéu cao cay ghi nhén dugc & 2 thi nghiém
lan lugtla 27,1 cm va 28,1 cm; s6 1a dat 9,1 1a/cay va 9,3 1a/cdy; ndng sudt kinh t€ dat 2,1 kg/m? va 2,4 kg/m?; chi

phi sdn xudt gia thé thdp nhét1a 2.102 dong/kg.

Tu khoa: Cai be xanh (Brassica juncea L.), gia thé, ba bun

I. PAT VAN BE

Hién nay, dién tich dat trong trot dan bi thu hep
do qua trinh do thihoa va cing v6i nén kinh t€ phat
trién thi miic s6ng clia con ngudi ngay dugc nang
cao. Nhu cau trong cac loai rau an toan trong chau
viia c6 thé an tuoi véi dién tich nho & nhiing khu
dan cu hay d6 thi dang dugc rat nhiéu ngudi quan
tam. Rau trong tai nha khong nhiing mang dén su
yén tam trong biia dn ma con mang dén sy thu gian
sau nhiing gid 1am viéc cang thang. Céy céi be xanh
(Brassica juncea L.) 13 mdt ngudn rau xanh phé
bién dugc ua chudng trong biia an hang ngay. Rau
cdi 1a loai céy dé trong, khong kén dit, c6 thé sinh
trudng va phat trién, cho nang sudt cao & cac loai
gia thé khac nhau. Do d4, chit lugng cta gid thé rat
quan trong do phai cung cdp day du cac nguyén to
dinh duéng dam bao cho céy sinh truéng va phat
trién t6t. Tan dung nhiing phu phdm ndng nghiép
dé€ nghién ctiu va tao ra céc loai gia thé ngay mot
tot hon la rat can thiét, ddc biét la ty 1¢ phdi tron gia
thé cho ty 1é ndy mam va nang suét cay rau dat hiéu
qua (Vo Hoang Anh Thy va Pham Thi My Tram,
2017; Ly Huong Thanh va ctv., 2016). Trong cac
loai nguyén liéu, ba bun 1a mot trong nhiing phu
phdm ctia nganh cong nghiép mia dudng. Trén thé
gi6i da cd rat nhiéu nghién ctiu vé viéc phoi tron ba
bun mia v6i cac vat liéu khac, tao ra cac gid thé phu
hop vé6i nhiéu loai cay rau mau & giai doan vuon
uom trong véi gia thé xo dita va ba bun mia c6 chit
lugng ré va ty 1é song ctia cay cao (Maldonado et

al., 2005); ba bun mia két hgp véi dit va rom ra &
ty 1é khac nhau d€ xac dinh tdc ddng cua vi khuin
Micorrhizae dén sy phét trién ctia ciy hoa Thu Hai
Dbudng (Begonia spp.) (Moreno-Alvero et al., 2011).
Gid thé gobm c6 tro trdu, dat cat, phan bo dugc tron
theo ti 1é thé tich 1 : 1 : 1 cho cdc thong s6 t&t nhat
vé€ sinh trudng va uom cay (Dhatt and Kaler, 2009).

D¢ tan dung nhiing phu ph4m néng nghiép san
c6, viéc nghién ctiu mot loai gid thé c6 chua day du
dinh dudng dam bao cho cay rau cai be xanh dat
nang sudt cao la rat can thiét va cd y nghia thuc té.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu

- Giong: Cai be xanh vang do Cong ty TNHH -
TM Trang Nong phéan phoi.

- Khay uom 49 16 (5 x 5 cm) va khay nhua
65 x42 x 17 cm.

- Gia thé: Ba bun mia c¢é ngudn gdc tii nha may
duong cua Cong ty TNHH MK Sugar Viét Nam;
x0 diia va tro trdu mua trén thi trudng; dat xam bac
mau tai Vién Nghién ctiu Mia dudng.

2.2. Phuong phap nghién ctu

2.2.1. BO tri thi nghiém

B tri theo kiéu khéi ddy dt ngau nhién (RCBD),
3 14n lap lai véi 6 cong thiic, trong d6 cé cong thiic
déi chiing. Moi 14n 1dp gom 4 khay PE kich thuéc
65 x 42 x 17 cm. Téng cdng 72 khay.

'Vién Nghién ctru Mia duong
* Tac gia chinh: E-mail: ranson270293@gmail.com
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