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Result of selection of soybean varieties in Yen Dinh, Thanh Hoa

Tran Thi Truong, Trinh Quoc Viet
Abstract
Fourteen soybean varieties were tested and evaluated in winter season 2015 and spring season 2016 in Yen Dinh
district, Thanh Hoa province. The results showed that average growth duration of almost soybean varieties was from
86 to 94 days in winter crop and from 89 to 96 days in spring crop. Variety DT2008 had the longest growth duration
(118 - 122 days). Five soybean varieties such as T30, PT31, PT26, 12.01, 2.31.3 were suitable for both winter and
spring seasons. Two varieties 12.130.2 and 12.21.7 were well developed in winter season while variety 12.7.7 was well
in spring season. These varieties were well developed and slightly infected by rust, powdery mildew and stem borer
flies. Their grain yield reached at 2.419 to 2.683 tones/ha, higher than that of the control (1.899 to 1.979 tons/ ha).
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TOM TAT

Bénh dao 6n lta do ndm Pyricularia grisea giy ra, dugc danh gid la nghiém trong & mot s6 nudc trong lua, trong
do6 c6 Viét Nam. Nghién ctiu chon tao cac giong lia khang bénh dao 6n, dac biét 1a cac giong lua khang bén viing
ludn dugc xem nhu la bién phap hiiu hiéu. Bén canh nhiing nghién ctiu di truyén vé kha nang khang bénh dao on,
tién b gan day vé hé gen cay lda da cho phép ching ta st dung chi thi phan ti ADN hé trg chon tao giong lia khang
bénh mot cach hiéu qua. Trong nghién ctiu nay, 16 chi thi phan ti ADN lién két v6i 8 gen khéng bénh dao 6n (Piz-5,
Pil, Pik, Pik-h, Pik-m, Pik-p, Pita, Pita-2) dugc stt dung d€ nghién ctiu gen khéng dao 6n clia mot s6 giong lua. Tong
$0 5 chi thi phén t& (RM527, RM224, RM206, RM7102, RM1337) cho da hinh gitia giéng canh tic va dong ding gen
da dugc lua chon. Thong tin vé trinh tu va vi tri tuong d6i cua chi thi véi gen khang sé rat hitu ich véi cac nha chon
tao giéng nhdm phat trién gidng lda khdng bénh dao 6n.

Tu khoa: Bénh dao on, chi thi ADN, gen khang, lta (Oryza sativar L.)

1. DAT VAN PE

Bénh dao 6n lta do ndm Pyricularia grisea gay ra,
la mot trong nhiing loai bénh c6 stic tan pha manh
nhét trong cdc bénh hai lGa trén toan thé giéi, n6 dan
dén thiét hai vé nang suit t6i 65% & giong lua man
cam (Li et al., 2007). Su thiét hai phu thudc vao giai
doan sinh trudng ctia cay lua, mic do khang bénh
cua giong va diéu kién moi truong. C6 hon 85 quoc
gia trong lua trén thé gidi phat hién dich bénh trong
dé co6 Viét Nam. Nghién ctiu chon tao céc giong lta
khang bénh dao on, dic biét la cac giong laa khang
bén viing luén dugc xem nhu 1a bién phap hiiu hiéu,
it téon kém va it anh hudng dén moi trudng trudce
nguy co dich bénh ludn cé kha nang bling phat, cac
noi ndm bénh mdi ludn c6 kha ning hinh thanh.

Hién nay c6 khoang 100 gen khéang dao 6n da dugc
nhén dién va coéng bd; trong dé6 nhom lua japonica
(45%), indica (51%), va nhom khac (4%) (Ballini et
al., 2008; Huang et al., 2010; Xiao et al., 2011). Gen
khang dao on phan 16n 1a don gen tréi (Mackill and
Bonman, 1992). Ngoai ra ciing c6 nhiing gen troi
khong hoan toan hoédc gen 1dn nhung rét it (Oka and
Lin, 1957). Mdi gen khang dao 6n chi c6 thé khang
v6i mot hodc vai loai ndm gay bénh. Thong thusng
moi giéng lua khang chi mang mot gen khang va
c6 thé€ duy tri kha nang khang bénh trong thoi gian
ngan sau do tinh khéng cta giong bi mét di do doc
tinh cia ndm dao 6n thay ddi (Zhou et al., 2007). Vi
vay, muon giong khang t6t, bén thi gidng phai dugc
quy tu nhiéu gen khang. Ky thuat chong gen la mot

'Vién Cay luong thuc va Cay thuc phdm
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phuong phéap phdi hgp hai hodc nhiéu gen khang
vao trong cung mot giong va gitp kéo dai hiéu luc
cua tinh khang, ph6 khang rong hon chong lai nhiéu
noi phé bién & khu vuc. Theo truyén thong, phuong
phép lay nhiém bénh nhan tao c6 thé€ danh gia dugc
gen muc tiéu c6 dugc chuyén vao giong dich hay
khong thong qua mic do biéu hién khang nhiém.
Tuy nhién véi phuong phéap quy tu nhiéu gen khang
vao mot giong thi viéc danh gid 14y nhiém nhén tao
dé xac dinh su c¢é mdt clia cdc gen muc tiéu tré nén
kho khan hon. Trong trudng hop nay da co sy trung
ldp vé tinh khang nén gen khang chinh che khuat
biéu hién ctia gen khang phu. Vi vy, chi thi phan td
lién két véi gen khang dugc xac dinh 1a cong cu hitu
hiéu, gitp cac nha chon giéng xac dinh sy hién dién
ctia cac gen khang trong mot dong/giéng (Conaway-
Bormans et al., 2003).

Ngay nay, nhan dién gen khang va phén ldp noi
nédm dao 6n yéu cau hiéu biét sdu hon & miic do phan
tu lién quan dén tuong tac gitia mam bénh véi ky
cht va c6 chién thuét st dung cac gen khang trong
cac giong lua thuong mai. Trén co s& thong tin 8
gen khang (Piz-5, Pil, Pik, Pik-h, Pik-m, Pik-p, Pita,
Pita-2) con hiéu luc v6i cdc noi ndm dao 6n phd bién
trong san xudt, do by moén Bao vé thuc vat (Vién Cay
luong thuc va Cay thuc phdm) xac dinh dé tién hanh
nghién ctdu trén cic dong/giéng lia dang phé bién
tai Viét Nam. D€ ting dung MAS (Marker Assisted
Selection) trong chon tao giong lta khang bénh dao
0n, da thu thap thong tin vé cic chi thi phan tu lién
két chdt v6i cac gen nay da dugc cong b trén cac
codng trinh nghién ctiu trong va ngoai nudc. Tu do
tim ra chi thi cho da hinh gitia giéng mang gen va
gidng canh tac.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciu

Mudi ba dong ding gen khang bénh dao 6n trén
nén di truyén CO39 va LTH do Vién Nghién ctiu
lta Quéc té (IRRI) cung cip, ndam dong giong lda
dang dugc st dung tai Viét Nam (BC15, NBO1, BT7,
BT7KBL, T3) va 16 chi thi phéan tu lién két véi gen
khang (Bang 1, 2).

2.2. Phuong phap nghién ctiu

2.2.1. Phuang phdp tdch chiét ADN

Tach chiét ADN Ia lua theo phuong phap cua
Zheng va cOng su (Zheng et al., 1995) c6 céi tién.
Khoang 1 mgla tuoi giai doan 4 tudn tudi dugc nghién
trong 800 ul dung dich tach chiét (50 mM NaCl;1%
SDS;50 mM EDTA-2Na, pH 8.0; 10 mM Tris HCI,
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pH 8.0). Thém 400 pl hon hgp Phenol : Chloroform
: Isolamylalchohol theo ty 1€ 25 : 24 : 1 (V/V), tiép
dé ly tam 12.000 vong/phut trong 30 gidy & 4 °C, sau
d6 thu phan dich néi (loai bo két taa). Thém 800 ul
hén hgp Chloroform : Isolamylalchohol theo ty 1¢ 24
: 1 (V/V), ly tam 12.000 vong/phut trong 3 phut & 4
°C, thu phan dich n6i. Cho 800 pl ethanol (96%) vao
tron déu réi ly tdm 12.000 vong/phit trong 3 phut &
4 °C. Thu két taa, rlia tia bang ethanol 70% va lam
kho ty nhién 6 nhiét d6 phong. Hoa tan két ttia biang
50 ul dung dich TE (10 mM Tris HCI, pH 8.0 va 1
mM EDTA, pH 8.0), bao quan & -20 °C.

Bang 1. Cac dong gidng laa vat liéu

1 g;f:‘g Tén dong/gidng k(l;lzlrlleg
1 IRBLY IRBLz-Fu Piz
2 IRS5427  IRBLs5-CA[CO]  Piz-5
3 IRBL10  IRBLz5-CA Pizs
4 IR85411 IRBL1-CL[CO] Pil
5 IR85418  IRBLKh-K3[CO] | Pik-h
6 1IR85420  IRBLk-Ku[CO] Pik
7 IRS5421  IRBLkm-TS[CO] Pik-m
§ IR85422  IRBLkp-K60[CO] = Pik-p
9 IRBL7 IRBLkp-K60 Pik-p
10 IR93324  IRBLta-Me[CO] Pita
11 IRBL12Z  IRBLta-Kl Pita
12 IRBL13  IRBLta-CT2 Pita
13 IRBL27  IRBLta2-Pi Pita2
14 | BC15 BC15 *

15 NBOI NBO1 .
16 | BT7 BT7 *
17 BT7KBL  BT7KBL .
18 T3 T3 .

Ghi chu: *: Khong xdc dinh

2.2.2. Ky thudt PCR

Phan ting PCR dugc tién hanh véi tong thé tich
25 pl gom nhiing thanh phén sau: 2 pl ADN genome
(25-50 ng), 0.2 M moi xudi, 0.2 uM moi nguge,
100 uM dNTP, 10 mM Tris-Cl (pH 8.3), 50 mM
KCl, 1.5 mM MgCl2, 0.1% Triton X-100, 1 don vi
enzyme Taq polymerase. Chu trinh nhiét bao gom
cac budc sau; Budc 1: 94 °C - 5 phut; Bude 2: 94 °C
- 30 giay; Budc 3: 55 °C (phu thudc vao ting cap
moi) - 30 gidy; Budc 4: 72 °C - 1 phut; 1dp lai 35 chu
ky tli budc 2 dén budc 4; Bude 5: 72 °C - 7 phat, git
nhiét d6 ¢4 °C. San phdm PCR dugc dién di trén gel
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polyacrylamide 4% v&i may Sequence Gen (BioRad
Laboratories Inc., Hercules, California, USA) trong

dém 0,5 x TBE. Hién hinh san phidm theo phuong
phédp nhudém Bac (Panaud et al., 1996).

Bang 2. Danh séch cac chi thi phén tu lién két véi gen khang bénh dao 6n

Gen khéng NST Chithilienket ~ <PO3n8 Iﬁg"(lz 1‘\’4‘;‘ gen Nguon
Piz5 RM527 0,3 Fjellstrom et al., 2006
2565962 0 Hayashi et al., 2006
7t56591 0 Hayashi et al., 2006
Pil 11 RM224 0 Fuentes et al., 2008
Pik-h 11 RM224 0 Fuentes et al., 2007
11 RM206 0,7 Sharma et al., 2005
Pik 11 k39512 0 Hayashi et al., 2006
11 RM224 0,2 Fjellstrom et al., 2004
11 k6415 0 Hayashi et al., 2006
Pik-m 11 k6441 0 Hayashi et al., 2006
11 k4731 0 Hayashi et al., 2006
Pik-p 11 RM206 - Sharma et al., 2010
11 RM224 - Sharma et al., 2010
11 k39575 Hayashi et al., 2006
11 k3957 Hayashi et al., 2006
Pita 12 RM1337 - Lietal., 2008
12 ta3 0 Hayashi et al., 2006
12 ta5 0 Hayashi et al., 2006
Pita2 12 RM7102 1,1-1,3 Fjellstrom et al., 2004
12 ta3 0 Hayashi et al., 2006
12 ta5 0 Hayashi et al., 2006
12 RM155 1,8 Fjellstrom et al., 2004
12 RM1337 4,9 Hayashi et al., 2006

I11. KET QUA VA THAO LUAN

Theo két qua xac dinh gen khang dao 6n cta
Bd mon Bao vé thuc vat (Vién Cay luong thuc va
Cay thuc phdm) cho thdy cic gen Piz-5, Pil, Pik,
Pik-h, Pik-m, Pik-p, Pita va Pita-2 khang hiiu hiéu
v6i cac noi ndim dao 6n phd bién tai cac tinh phia
Bac. Nham tng dung chi thi phén ti trong chon tao
giong lua khang bénh dao 6n, da tim kiém thong
tin chi thi phan tt lién két véi cac gen khang nay da
dugc céng bé trén cdc tap chi trong va ngoai nude
(Bang 2). Tong s6 16 chi thi dugc danh gia mic do
da hinh gitia giéng mang gen khang va giéng canh
tac. Trong d6 10 chi thi SNP (single nucleotide

polymorphism) va 06 chi thi SSR. Cac chi thi SNP
cho két qua khuéch dai ADN khong sai khac gitia
giong mang gen va giong khong mang gen (2565962
nhin doan 270 bp; zt56591 nhan doan 260 bp;
k39512 nhan doan 100 bp; k6415 nhan doan 146
bp; k6441 nhan doan 400 bp; k4731 nhan doan 170
bp; k39575 nhan doan 160 bp; k3957 nhan doan 150
bp; ta3 nhan doan 172 bp; ta5 nhin doan 550 bp).
C6 mot chi thi SSR khong cho két qua da hinh gitia
giong mang gen va gidéng khong mang gen (RM155
nhén doan 90 bp). Nam chi thi SSR cho da hinh
phan biét gitia giéng mang gen va giéng canh tac
(Hinh 1, 2 va 3, bang 3, bang 4).
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Hinh 1. Két qua khéo sat da hinh marker RM527 lién két v6i gen Piz5
(L: lader; 1: Piz; 2: Piz-5; 3: Piz5; 4: Pil; 5: Pik-h; 6: Pik; 7: Pik-m: 8: Pik-p: 9: Pik-p: 10: Pita; 11: Pita: 12: Pita: 13:

Pita2: 14: BC15; 15: NBO1: 16: BT7; 17: BT7KBL; 18: T3)

RM224

190bp

147bp

124bp

110bp

RM206

Hinh 2. Két qua khdo sat da hinh marker RM224, RM206 va RM7102
(L: lader; 1: Piz; 2: Piz-5; 3: Piz5; 4: Pil; 5: Pik-h; 6: Pik; 7: Pik-m: 8: Pik-p: 9: Pik-p: 10: Pita; 11: Pita: 12: Pita: 13:
Pita2: 14: BC15; 15: NBO1: 16: BT7; 17: BT7KBL; 18: T3)

242bp

190bp

147bp
124bp
110bp

Hinh 3. Két qua khdo sat da hinh marker RM1337

(L: lader;1: Piz; 2: Piz-5; 3: Piz5; 4: Pil; 5: Pik-h; 6: Pik; 7: Pik-m: 8: Pik-p: 9: Pik-p: 10: Pita; 11: Pita: 12: Pita: 13:

Pita2: 14: BC15; 15: NBO1: 16: BT7; 17: BT7KBL; 18: T3)

Céc chi thi SNP st dung trong nghién ctiu nay
déu cho kich thu6c san phdm PCR tuong dong véi
két qua nghién ctu trudc (Hayashi et al., 2006).
Diéu nay cho thdy ky thuat nhdn dang ADN dam
bao do tin ciy cao. Tuy nhién, cac chi thi SNP dugc
thiét ké dua trén sy sai khac trinh tu nucleotide gitia
giéng mang gen va giéng Koshihikari (Hayashi et
al., 2006) nén khi st dung danh gia nguon vat liéu
trong nghién ctiu nay khong cho két qua da hinh. Vi
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vay céc chi thi SNP trén khong stt dung dugc trong
viéc ho trg chon tao giong khang bénh dao 6n bing
chi thi (MAS) véi vat liéu la cac giong lua trong thi
nghiém nay.

Chi thi RM527 lién két chit véi gen Piz5 (bang 2)
ndm trén nhiém sac thé s6 6 cho da hinh gita
gidng mang gen (226 bp) va giéng khong mang
gen (220 bp).
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Bang 3. Két qua sang loc chi thi phan tt lién két véi gen khang dao 6n

‘ Chi thi (bp)
TT Dong*
RM527 RM224 RM206 RM7102 RM1337
1 IRBL9 (Piz) 220 124, 147 168 190, 182 190; 180
2 IR85427 (Piz-5) 226 147 168, 170 182 170
3 IRBL10 (Piz5) 226 124 178 176 200; 184
4 IR85411 (Pil) 220 136 170 182 170
5 IR85418 (Pik-h) 220 136 172,170, 168 182 170
6 IR85420 (Pik) 220 146 170, 168 182 170
7 IR85421 (Pik-m) 220 168 170, 168 182 170
8 IR85422 (Pik-p) 220 140 168 182 170
9 IRBL7 (Pik-p) 226 140 190 176 190
10 IR93324 (Pita) 220 146 170, 168 182 190; 180
11 IRBL 12 (Pita) 226 158 150 178 1905 180
12 IRBL 13 (Pita) 226 154 180 178 190; 180
13 IRBL27 (Pita-2) 226 124 180 190 190; 180
14 BC15 220 146 166 182 186
15 NBO1 220 154 170 178 186; 150
16  BT7 220 158 130 178 1865 176
17 BT7KBL 220 158 130 178 186; 176
18 T3 220 154 156 178 186; 176
Ghi chii: * Trong ngodc kép la cdc gen tuong ting véi dong ding gen
Bang 4. Thong tin chi thi SSR lién két v6i gen khang dao 6n phuc vu cho MAS
Trinh ty chi thi Vi tri (bp)®
Gene CNTOMO \iii(bp)  Chithi £t Hri(bp)®
some F (5>-3’) R (5-3) Khéi diém | Két thuc
) GGCTCGATCTA = TTGCACAGGT
Piz5 6 - RM527 GAAAATCCG TGCGATAGAG 9863290 9863522
. 24761902- CCCATGCGTTT = CGTTCCATCGA
Pik-h 11 24762922 RM206 AACTATTCT TCCGTATGG 22480808 | 22480980
. 26498854
bil H 28374448
. 27314916-
Pik H 27532928
. 27314916-
Pem | 11 27532928
) 27314916- ATCGATCGATC | GTGCTATAAAA
Pikp 1L rsiag0s RM224 “pcacGaGG | GGeATTCGGG | 2673281 27673372
AC-
Pita 12 1100660039737320_ RM1337 i%g%{;??é?g CATAGGAAGAT 11935984 11936165
CATCACA
10078620— CGGCTTGA- TACTTGGT
Pita2 | 12 13211331 RM7102 GAGC TACTCGGGTC- 13213999 | 13214166
GTTTTTAG GG

Ghi chii: a: Tanweer et al., 2015; b: The Rice Annotation Project (http://rapdb.dna.affrc.go.jp/)
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Chi thi RM206 va RM224 lién két v6i nhom gen
Pil, Pik, Pik-h, Pik-m, Pik-p ndm trén nhiém sac thé
$6 11 (Sharma et al., 2010) cho da hinh phén biét véi
giong khong mang gen & muc d6 khac nhau (Hinh
2, Bang 3).

Chi thi RM1337 lién két v6i nhém gen Pita va
Pita2 cho da hinh phan bi¢t dong nhat gitia cac dong
dang gen va giéng canh téc.

Chi thi RM7102 lién két v6i nhém gen Pita va
Pita2 trén nhiém sic thé s6 12 cho da hinh phan biét
khong dong nhit gitia cac dong ding gen va giéng
canh téc.

Chi thi SSR (RM527, RM206, RM224,
RM1337,RM7102) thé hién la cic chi thi dong trdi.
Co thé sti dung chi thi nay nhin dién kiéu alen cta
dong mang gen 6 trang thai dong hgp tt hay di hgp
ti. Nhu vay c6 thé st dung cac chi thi nay trong
chuong trinh chon tao giong lua khang bénh dao 6n
(Bang 4).

Hién tugng céc dong ding gen cho kich thudc
band khac nhau véi cing mot chi thi (RM206 véi
gen Pik-p; RM7102 véi gen Pita (Bang 3) c6 thé dugc
ly gidi boi nén di truyén ctia cdc dong déng gen khéc
nhau (CO39; LTH), hoic gidng cho gen dé tao dong
ding gen 1a khic nhau dan dén sai khac cdu truc di
truyén tai alen kiém dinh.

Tinh da hinh cta chi thi lién két gen khang
thuong chi dugc danh gia trén vat liéu b6 me hoac
v6i s6 lugng it cac dong giong mang kiéu gen khéng
va nhiém. Khi phan tich trén tdp doan vat liéu 16n
hon nhu trong thi nghiém nay thi biéu hién kiéu
alen khang trén kiéu gen gidéng man cam thudng
x4y ra. Két qua tuong tu cting da dugc Tacconi et al.
(2010) ghi nhén.

IV. KET LUAN

Pa lya chon dugc 5 chi thi phén ti SSR (RM527;
RM224; RM206; RM1337; RM7102) lién két cho da
hinh gitia cdc dong NIL mang gen khang bénh dao
on (Piz5, Pil, Pik, Pik-h, Pik-m, Pik-p, Pita, Pita-2)
v6i cac dong gidng canh tac. Nhiing chi thi nay c6
thé ting dung trong cac chuong trinh lai tao giong
lta khang bénh dao 6n (MAS).
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Screening of markers linked to blast resistance genes for rice breeding
Pham Thien Thanh, Nguyen Thi Thu, Le Thi Thanh,
Nguyen Thi Huong, Do Thi Thanh Thanh, Duong Xuan Tu,
Nguyen Tri Hoan, Nguyen The Duong, Do The Hieu
Abstract
Rice blastis a serious disease caused by a fungal pathogen Pyricularia grisea. The use of resistant varieties is considered
one of the most efficient ways of crop protection from the disease. In addition to a large amount of information
accumulated during the long history of genetic studies on resistance to rice blast, recent progress in rice genomics
has enabled us to use DNA markers for breeding resistant varieties. In this research, 16 DNA markers linked to rice
blast resistance genes (Piz-5, Pil, Pik, Pik-h, Pik-m, Pik-p, Pita, Pita-2) were screened. Total five markers (RM527,
RM224, RM206, RM7102, RM1337) giving polymorphism between NIL and cultivation varieties were selected. The
study provided information on DNA markers for blast resistance genes, including the sequences of the primer pairs
and genetic distances from the resistance genes which will be useful for breeding of blast resistant rice varieties.

Key words: Blast (Pyricularia grisea), marker assisted selection (MAS), resistance gene, rice
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TOM TAT
Gen khang Rpp2, Rpp4 va Rpp5 trén ciy dau tuong da dugc xac dinh la khang t6t véi cac nguén ndm gay bénh ri
sat dau tuong & Viét Nam. Céc chi thi lién két chit véi cac gen khang nay la Satt620 - Rpp2 = 3,33 cM, Satt288 -Rpp4
va Sat_275 - Rpp5 = 4,1 cM da dugc cong b6 va st dung trong lai tao va chon loc giéng dau tuong khang ri st tai Vién
Cay luong thuic va Cay thuic phim tit ndm 2013. Tt 1.816 ca thé thudc 15 t6 hop lai gitia me la céc gidng c6 ning suét
cao, ngdn ngay voi bo 1a cic gidng mang gen khang ri sat, dén thé hé F7 da chon dugc 2 gidng du tuong dit tén 1a B9
va P10 mang gen khang ri sat Rpp2 cho khao nghiém san xuét. Két qua khdo nghiém tai cac ving sinh thai phia Bac
da khang dinh gi6ng dau tuong D9 va D10 1a giéng ngdn ngay (< 100 ngay), ndng sudt dat tlt 28-30 ta/ha, chéng chiu
sau bénh hai, ch6ng d6 tét, dap ting dugc muc tiéu chon tao da dé ra, sé dugc phat trién ra san xudt trong thoi gian téi.
Tu khoéa: Diu tuong, bénh ri sit, chi thi phén tt, gen khang
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