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TOM TAT

Bénh bac I4 Ita do vi khudn Xanthomonas oryzae pv. oryzae 1a mét bénh nguy hiém lam giam nang suét & Viét
Nam. Cé&c viing dia phwong nwédc ta s hivu ngudn vat liéu di truyén da dang phong pht déng vai trd quan trong
trong viéc tao ra cac gidng Iua chéng chiu t6t. Nghién ctru khdo sat danh gia mét sé tinh trang néng sinh hoc co ban
va danh gia kha ning khang/nhi&m béng Iay nhi&m nhan tao, tng dung chi thi phan t&r DNA diéu tra 120 mau giéng
lta nép dia phwong vé kha nang chira cac gen khang Xa4, xa5 va Xa7. Két qua thu dwoc 95 méu cé chira gen
khang bénh bac 14, trong dé c6 82 mau giébng chira gen Khang Xa7, 19 mau giéng chira gen khang Xa4, 4 mau
giéng chira gen khang xa5, 10 mau giéng chira ca gen Xa7 va Xa4. Cac gen khang khac nhau khang dwoc s chiing
khac nhau, trong d6 cé 3 gen khang dwoc hau hét cac chiing vi khuan gay bénh mién Béc Viét Nam 1a Xa4, xa5 va
Xa7. Hai chling vi khuan 4 va 5 c6 ddc tinh cao, gay nhiém cho ca nhitng gibng cé chira gen khang hiru hiéu (Xa4,
xa5 hay Xa7). Bdng thdi da tuyén chon dwoc 18 mau giéng Itia nép trién vong, cho ndng suét cao va khang bénh
bac |3 tot.

T khoa: Bénh bac Ia lua, gen Xa7, Xa4 va xab5.

Evaluation of Sticky Rice Genetic Resources for Resistance
to Bacterial Leaf Light Disease

ABSTRACT

Bacterial leaf blight disease caused by Xanthomonas oryzae pv. oryzae is one of the most severe diseases that
causes Yyield loss in Vietnam. Possession of genetic resources with resistance plays an important role in developing
durable resistant varieties. In this study, we used DNA markers Npb181, P3 and RG556 to identify Xa4, Xa7 and xa5
genes, respectively, in 120 local sticky rice accessions. We found that 95/120 accessions have the resistant genes,
of these 4 varieties were identified to carry xa5 gene, 19 varieties were identified to carry xa4, gene 82 varieties with
Xa7 gene, and 10 varieties with both Xa4 and Xa7 genes. Different genes resist to different number of bacterial
strains. Two strains 4 and 5 are highly virulent, even causing disease on accessions containing the efective resistant
genes (Xa4, xa5 or Xa7). 18 accessions that showed good esistance and high yield potential were selected. These
materials can be used for rice breeding program with high yield and bacterial leaf blight resistance.

Keywords: Bacterial leaf blight, DNA, PCR , Xa4, xa5, Xa7, Xanthomonas oryzae pv. oryzae, sticky rice.

ca vé mit kinh t& v méi truong. Tuy nhién, cac
nha chon gidng lda trong nudc hdu hét méi chi

1. DAT VAN DE

Bénh bac 14 lda do vi khuédn Xanthomonas
oryzae pv. oryzae gy ra, la mot bénh dac biét
nguy hiém d6i véi cAy lda. Bénh lam giam ning
sudt tit 10% - 80%, tham chi mat triang. Cho dén
nay, bién phap st dung giéng khang bénh dugc
coi 12 huéng phong chéng bénh c6 hiéu qua nhat,
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tap trung vao cong tac chon tao giong lia té
khang bénh. Con gidng lia nép tuy cé gia tri
kinh k& cao nhung van chua dugec quan tam.
Hién nay, da phat hién c6 30 gen khang bénh,
trong d6 c6 21 gen troi va 9 gen lan (Xu, 2007).
Tt cac két qua nghién ctu trong nude, bude dau
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c6 thé kh:zang dinh cac gen Xa3, Xa4, xab, Xa7,
Xal0, Xal3, Xal4 1a cac gen khang thudng c6
mat trén cac giong lda dia phuong 6 Viét Nam.
Trong d6, cac gen khang Xa4, xa5 va Xa7, la cac
gen khang hitu hiéu véi cac ching 6 Viét Nam,
cac gen nay c6 nghia quan trong trong viéc chon
tao gidng lia khang bénh (Phan Hiiu Tén va Bui
Trong Thiy, 2004a). Trong nghién c@tu nay,
nhém tac gia nghién ctiu xac dinh kha néng chiia
gen khang bénh bac 14 hiiu hiéu cia cac mau
gidng lia nép dia phuong Viét Nam dudc thu
thap va bao quan tai Trung tam Bao ton va Phat
trién Nguon gen Cay trong, Truong Dai hoc Nong
nghiép Ha Néi. Dé tai da chon ra duge nhiing
mAu giéhg lda nép mang gen khang bénh bac 14
hiiu hiéu (Xa4, xa5, Xa7) va c6 nhiéu dic diém
néng sinh hoc t6t, nham phuc vu chuong trinh
chon tao gidng lia nép ning suit cao, chat luong
tot, khang bénh bac 14 bén viing.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu

120 mau giéng lda nép dia phuong mién
Bic Viét Nam va 10 khuén
Xanthomonas oryzae pv. oryzae giy bénh bac 1a.

chang vi

2.2. Phuong phap

2.2.1. Khao sat tap doan giéng

Cac mau giéng dude cay theo phuong phap
khao sat tap doan tuin tu khong nhic lai, mdi
miu giong lda cdy 5m? cdy x cdy 1llcm, hang x
hang 20cm, 6 x 6 30cm

Theo d&i cac dic diém néng sinh hoc theo
tiéu chudn nganh 558 10TCN-2002 cta Bo
Néng nghiép va Phat trién néng thén gém: S
bong htiu hiéu trén khém, nhanh hiiu hiéw/
khém, s6 hat chic/bong chinh, khéi lugng 1000
hat, chiéu cao ciy va tong thdi gian sinh trudng.

2.2.2. Tach chiét DNA téng sé

DNA t6ng s6 dugc tién hanh theo quy trinh
cta Zheng et al. (2003). C4t nhé 2 cm mAu la
non, nghién véi 800ul dung dich chiét (200mM
Tris HCI pH 8.0; 26mM EDTA; 250mM NacCl;
0,5 SDS). Chuyén 400ul dich chiét DNA vao éng

nghiém dung tich 1,5 ml. B6 sung 400ul hén hop
phenol : chloroform (24:1), 14c nhe, 1i tAm 5 phut
v6i toc d6 13.000 vong & 4°C. Chuyén phan dung
dich phia trén vao ong nghiém méi, b6 sung
800ul ethanol 100%, i tdm 5 pht, 13.000 vong,
4°C. L4y phéan két ta DNA phia duéi. Ria két
tta bang ethanol 70%, dé kho tu nhién. Hoa tan
két ttia DNA trong 50ul TE, bdo quan 6 -20°C.

2.2.3. St dung chi thi phan tit DNA phat
hién gen khang

Gen khang Xa4 dugc phat hién bing st
dung chi thi Npb181 theo Yoshida et al. (1992)
véi cap moi R 5’GTG CTA TAA AAG GCA TTC
GGG 3’; F 5ATC GAT CGA TCT TCA CGA GG
3’; Gen Xa7 dugc phat hién bing st dung chi thi
P3 theo Taura et al. (2004) véi cip moéi F 5 CAG
CAA TTC ACT GGA GTA GTGGTT 3’; R 5 CAT
CAC GGT CAC CGC CAT ATC GGA 3. Phan
ting PCR bao gébm: 12,24l nuée cat; 0,1ul Hot
star Taqg DNA Polymerase; 1ul DNA miu (25 -
50ng), 2,0ul 10X buffer; 1,5ul cia 50mM MgCl,;
0,16ul ciia dNTPs 25mM, 1pl mdi primer. Chu
trinh nhiét PCR ctia gen Xa4 va Xa7: 94°C trong
4 phit, 30 chu ky: 94°C trong 1 phit, 56°C trong
1 phut, 72°C trong 2 phut, va 72°C trong 8 phiit.

Gen xa5 dugc phat hién bing st dung chi
thii RG556 theo Mc Couch et al. (1991) v6i cap
mbi R 5TAG CTG CTG CCG TGC TGT GC 3; F
5 AAT ATT TCA GTG TGC ATC TC 3’, thanh
phan phan tng tuong tu trén. Chu ky nhiét
PCR cho gen Xa5: 94°C trong 4 phiit, 34 chu ky:
94°C trong 1 phit, 55°C trong 1 phut, 72°C
trong 1 phut 50 gidy va 72°C trong 7 phit. San
phdm PCR dugc cit bang enzyme Dral: 15pul
phan tng gom c6 10ul san pham PCR, 0,3ul
enzyme Dral 10 unit/pl, 1,5ul buffer B, 3,2ul
nuéc dezion va duge u 6 37°C trong it nhat 6
tiéng. San phdm PCR dién di trong gel agarose
1,5.

2.2.4. LAy nhiém nhan tao

Lay nhiém nhan tao dugc tién hanh vao
thoi diém lua lam dong bang phuong phap cit
3-5cm dau 14. Vi khuén duge nudi cdy trén méi
trudng Wakimoto 48h. Dung dich vi khuén lay
nhim c6 noéng do tit 10° - 10° t& bao/ml. Cit
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toan bo 14 xanh trén 1 cAy. Danh gia kha ning
khang bénh cta ting giéng bang cach do chiéu
dai vét bénh sau 20 ngay lay nhiém theo tiéu
chuén caa IRRI (1996) nhu sau: Chiéu dai vét
bénh < 8cm: khang bénh (R); ti 8 - 12cm: nhiém
vita (M); va > 12cm: nhidm (S)

3. KET QUA VA THAO LUAN

3.1. K& qua phat hién gen khang bénh
bang chi thi phan tit DNA

Dé phat hién kha ning chita gen khang
Xa4, xab, Xa7 cua cac miu gidng lda nép dia
phuong, chiing téi tién hanh phan @ng PCR s
dung cic cip moi da néu & phin trén. Két qua
da xac dinh dugc 4 miu giong mang gen khang
xab, 82 mau mang gen Xa7 va 19 miu mang
gen Xa4. Dic biét c6 10 mau giong chtia ca 2 gen
Xa4 va Xa7 Khong c6 miu gidng nao chtia ca 3
gen khang (Bang 1). K&t qua PCR, cho thay c6
rat nhiéu mau giéng lia nép chiia gen khang
bénh bac 14 (95/120) chiém t6i (77,5%).

1 2 3 4 5 6 7 8 9

1011 12 13

Hinh 1. Pién di sAin pham PCR gen xa5

1- Iadder, 2- IRBB5 (do1 chiing c6 gen), 3-IR24 (déi
chiing khéng gen), miu chiia gen xa 5, 7, 10897; 8,
10914, 9: 10792, 13: 10765

1234567 891011121314151617181920
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Hinh 2. Pién di sin pham PCR gen Xa7

1- Ladder , 2-IRBB24 (dé1 chiing khong gen), 3 -
IRBBY7 (d6i chiing ¢6 gen), cdc mau cé chia gen 2:
10299, 3: 10971, 4: 10973, 7: 10812, 8: 10888, 9: 10894,
10: 10915, 14: 10913, 16: 10901
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Hinh 3. Pién di sAin pham PCR gen Xa4

1-ladder, 2-IRBB24 (déi chitng 4m), 3-IRBB4 (Dé1
chiing duong), mau cé chia gen. 11: 10981; 13: 10997;
14:10916; 17: 10880-1; 18: 10203-1

Trong d6, dang chu y 1la gen khang Xa7
chiém phéan 16n 82/95 méu tucng ducng 86,2%.
Két qua nay giai thich dugdc trong thuc té€ cac
giéng lia nép thuong it bi nhiém bénh bac 14.

3.2. K&t qua lay nhiém nhan tao

Dé danh gia kha ning khang nhiém cua cac
miu giong lda nép dia phuong, ching toi tién
hanh 1ay nhiém cic miu giong va dong ding
gen tuong Gng v6i 10 chung vi khuén
Xanthomonas oryzae pv. oryzae. Cac ching vi
khuén nay da duge Phan Hiiu Tén va Bui Trong
Thuy (2004b) phan lap. Két qua cho thay cac
dong ding gen va tiing mAu giéng c6 phan Gng
khang nhiém véi cac chiing vi khudn khac nhau.
Qua bang 2 cho thiy: dong IR24 khong mang
gen khang nao, bi nhiém ning véi ca 10 ching
vi khuén; dong IRBB4 mang gen khang Xa4 bi
nhiém 4 ching va chi khang dugc 6 chung; dong
IRBB5 mang gen xa5 khang dugc 9/10 chung;
dong IRBB7 mang gen Xa7 khang dudc 8 chtung,
nhiém chtng 4 va 5.

Tt két qua ldy nhiém nhéan tao chiing toi
thay c6 rat nhiéu giéng lda nép khang dudgc
nhiéu chung vi khudn. Phd khang nhiém ctaa
ting giong véi tiing ching gay bénh ciing khac
nhau (Bang 1). Nhin chung c6 rit nhiéu giéng,
tham chi ca nhiing gidng chiia gen khang (Xa4
va Xa7), ciing bi nhiém chiing 4 va 5, chiing té 2
chiing nay cé tinh ddc cao. Pong thdi tat ca cac
gidng chtta gen khang xa5 déu khang duge
chiing 4, nhung khoéng c6 gen nao khang dudgc
ching 5. Bon miu giéng chiia gen xa5 khang .
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Bang 1. So sanh két qua PCR va lay nhiém nhan tao clia mét s6 mau giong

Phan (ng clia cac chlng vi khuan

KH gibng Gen Khang
1 2 3 4 5 6 7 8 9 10 Ty 16 RIM/IS
10971 R R R S S R R R R R 8/0/1 Xa7
10973 R R R S S R R R R R 8/0/1 Xa7
10981 S R S S R R R S R R 6/0/4 Xad
10996 S S S R S M S S S S 1118 -
10997 R R R R S R R R R R 9/0/1 Xa7, Xad
11004 R R R S S R R R R R 8/0/1 Xa7
11025 R R R S S R R R R R 8/0/1 Xa7
11026 R R R S S R R R R R 8/0/1 Xa7
10888 S R R S S S R M R S 4/1/5 -
10180-6-1 S M S S S M S S S M 0/3/7 -
10924 R R R S S R R R R R 8/0/1 Xa7
10180-6-2 S M M S S M S M S S 0/4/6 -
10165 R R R S S R R R R R 8/0/1 Xa7
10921 R R R S S R R R R R 8/0/1 Xa7
10923 S S R S S M R S S S 2117 -
10896 S S M S S M S M S S 0/3/7 -
10124-2-1 R R R S S R R R R R 8/0/1 Xa7
10916 R R R S R R R R R R 9/0/1 Xa7, Xad
10894 R R R S S R R R R R 8/0/1 Xa7
10299 R R R S S R R R R R 8/0/1 Xa7
10897 R R R R S R R R R R 9/0/1 xa5
10881 R S S S R S M S M S 2/2/6 -
10812 R R R S S R R R R R 8/0/1 Xa7
10811 M S S S M S S S S S 0/2/8 -
10880-1 S R S S R R R S R R 6/0/4 Xad
10739-1-1 R R R S S R R R R R 8/0/1 Xa7
10891-2 S R S R S M R S S S 3/1/6 -
10919 R R R S S R R R R R 8/0/1 Xa7
10915 R R R S S R R R R R 8/0/1 Xa7
10882 S R S S S M S S S S 1/1/8 -
10147 R R R S S R R R R R 8/0/1 Xa7
10989 R S S R S M M S R S 3/2/5 -
10912 R R R S S R R R R R 8/0/1 Xa7
10903 R R R S S R R R R R 8/0/1 Xa7
10895 R R R S S R R R R R 8/0/1 Xa7
10884 R R R S S R R R R R 8/0/1 Xa7
10203-1 R R R S R R R R R R 9/0/1 Xa7, Xad
10140-3-1 R R R S S R R R R R 8/0/1 Xa7
10739-1-2 R S S S S S S S R S 2/0/8 -
10914 R R R R S R R R R R 9/0/1 xab
10861 S M M S S S S M S S 0/3/7 -
10900 R R R S S R R R R R 8/0/1 Xa7
10124-1 R S S R S M S S S S 2/0/8 -
10180-7-1 R R R S S R R R R R 8/0/1 Xa7
10913 R R R S S R R R R R 8/0/1 Xa7
10739 S R S R S M R R S S 4/1/5 -
10901 R R R S S R R R R R 8/2/0 Xa7
10132-6 R S S S S M R S S R 3/1/6 -
10222 R R R S R R R R R R 9/0/1 Xa7, Xad
10566-12 R S S S R M S S S R 3/1/6 -
IRBB4 S R S S R R R S R R 6/0/4 Xad
IRBB5 R R R R R S R R R R 9/0/11 xab
IRBB7 R R R S S R R R R R 8/0/1 Xa7
IRBB24 S S S S S S S S S S 0/0/10 0
R/M/S 39/1/14  40/3/11  35/3/16  9/0/45 9/1/44  35/2/7 41/2/11  34/4/16  39/1/14  3581/15

Ghi chii: R: resistance (khang); M: medium resistance (khang vira); S: susceptible (nhiém).
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Bang 2. Dic diém cta 18 mau giong dién hinh, trién vong dugc tuyén chon

S6 bén S6  Sohat Tr?;té Khdi  Nang a0
STT Ky higu hiru 9 hat/ Cfléc chéc lwong s'uét: :iln?:an Chiég Gen
giong higu/khom cbh?rqﬁ gﬁ;ﬁ Jbong hg?g) c(z/t:)e trwc’y‘ng cao cay khang
chinh ' (ngay)

1 10971 8,5 141.0 118.7 84.2 29.6 13,4 135,0 132,6+1,7 Xa7

2 10997 6,3 2247 152,0 67,7 27,6 12,0 131,0 123,6+2,3 Xad, Xa7
3 11004 8,4 117,3 101,0 86,1 26,9 10,3 129,0 112,8+1,9 Xa7

4 11025 6,7 154,7 130,0 84,1 26,8 10,5, 128,0 124,8+1,8 Xa7

5 11026 7,6 201,0 166,0 82,6 22,9 13,0 136,0 121,0£2,5 Xa7

6 10124-2-1 5,6 229,3 185,0 80,7 26,6 12,4 130,0 115,8+1,9 Xa7

7 10812 8,3 124,3 99,3 79,9 27,9 10,4 130,0 126,8+2,4 Xa7

8 10739-1-1 7.9 184,3 121,7 66,0 25,8 11,2 131,0 129,4+4,2 Xa7

9 10895 7,6 186,0 153,3 82,4 30,4 16,0 136,0 146,8+2,1 Xa7
10 10884 6,3 217,7 166,3 76,4 25,2 12,0 137,0 138,8+0,8 Xa7
1M1 10274-4-2 114 1994 1418 711 254 183 154,0 1333*13' Xa7
12 10810-4 7,2 211,0 149,9 71,0 27,8 13,5 141,0 143,6+6,2 Xa7
13 10180-2-2 7,7 203,6 143,4 70,5 30,4 15,0 143,0 133,4+5,2 Xa7
14 10274-2-1 11,2 1244 89,6 72,0 28,4 12,8 138,0 144,0+6,2 Xa7
15 10939 54 195,0 141,9 72,8 32,6 11,3 140,0 165,4+5,7 Xad, Xa7
16 10947 5,0 244 .4 178,0 72,8 35,0 14,0 141,0 162,2+6,9 Xad, Xa7
17 10767-2-2 9,0 179,9 115,4 64,2 36,4 17,0 150,0 140,6+7,6 Xa7
18 10739-2-2 8,8 137,0 120,7 88,1 30,0 14,4 156,0 119,0+7,4 Xa7
Bc TK90 53 103,0 94,0 91,2 28,2 9,5 150 104,0+4,6

duge 9/10 ching vi khudn tucng tu nhu dong
ddng gen IRBB5, 19 miu gidng chia gen Xa4
khang dude 6 ching tuong tu nhu dong ding
gen IRBB4, 82 miu giong chiia gen Xa7 déu
khang hoidc khang vira véi 8 chiing tuong tu nhu
IRBBY7. Dé6i véi nhitng mau cé chiia 2 gen khang
Xa4 va Xa7 déu khang va khang via véi 9
chtng vi khudn. Tuy nhién, c6 mét s6 mau
giong khéng chiia bat ci gen nao trong 3 gen
trén, nhung lai khang dugc mot sé chung vi
khudn giy bénh. Vi du nhu miu gidng 10881,
10891-2 xéc dinh bing PCR cho két qua khong
chtia Xa4, Xa7 hay xa5, két qua ldy nhiém nhan
tao lai khang dude 3 ching vi khuén. Nhiing miu
gidng nay c6 thé chita gen khang khac ngoai cac
gen trén,can tiép tuc nghién citu lam sang t6 thém

3.3. Két qua khao sat tap doan giong

Trong nghién ciu nay, ching téi tién hanh
danh gia cac dic diém nong sinh hoc, ning sut,
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chét lugng ctia 120 mau giong theo tiéu chudn
558-10TCN2002, tit d6 chon ra cac miu giéng cé
nhiéu dac diém t6t nhu: ty 1&é nhanh hiu hiéu,
s6 hat trén bong, s6 hat chic trén béng 16n va
ning suét cao, thdi gian sinh trudng ngin <150
ngay trong vu xuan, chiéu cao cay tu 100 -
120cm, géc dé nhanh gon. Cac mau gidng nay la
ngudn vat liéu vo cling quan trong trong cong
tac chon tao giong lia nép méi cdm én, cho niang
suat, chat lugng cao va khang bénh bac 1a. Tu
120 mAu gidng, ching t6i tuyén chon dugc 18
mAu giong dién hinh, trién vong (Bang 2).

4. KET LUAN

Bing lay nhiém nhén tao va ky thuat PCR,
chiing t6i da xac dinh duge 95/120 mAau giong lia
nép cé chiia gen khang, trong d6 82 mau giéng
chiia gen khang Xa7, 4 mau giong chiia gen xa5
va 19 miu giong chia gen Xa4, c6 10 mau gidng
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chtia ca 2 gen khang Xa4 va Xa7. Ba gen khang
Xa4, xa5 va Xa7 khang hitu hiéu véi nhiéu chung
gay bénh bac 14 & mién Bic Viét Nam. Ching 4
va 5 1a hai ching c6 tinh giy doc cao véi ty 1é
R/MJS 14n lugt véi cac giong 1a 9/0/45 va 9/1/44.
Hai chtung nay gay nhiém cho ca nhiing giong c6
chtia cac gen khang hiiu hiéu trén. 18 mau giong
tot duge chon 1a ngudn vat liéu quy can dudc khai
thac dé lai tao giéng lda nép cho ning suit cao,
chat lugng tot va khang bénh bac 14 bén viing.
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