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UNG DUNG CHIi THI PHAN TU ADN CHON TAO
GIONG LUA BC15-02 KHANG BENH DAO ON
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TOM TAT

Bénh dao 6n hai laa do ndm Pyricularia oryzae gay ra la mot trong nhiig bénh hai rat nghiém trong &
Viet Nam hién nay. Cé nhiéu bién phap quéan ly bénh hai, trong d6 viec sit dung giong lia mang gen
khang bénh dugc xem nhu 1a bién phéap hitu hiéu, it ton kém va bao vé moi truong. Ngay nay, vdi tién
bo ctia cong nghé sinh hoc, chi thi phan tir ADN duoc sit dung hd tro qua trinh lai tao va chon loc rat
hiéu qua. Gen Pita duoc xac dinh 1a gen khang hiru hiéu véi cac chiing ndm dao 6n & cac tinh phia
Bic. Trén co s& giong lia BC15 ¢ nhiéu wru diém nhu nang suat cao, chat luong tot, kha nang thich
ung rong, da sit dung lam vat liéu nhan gen Pitanham tao giong lda moi. Chi thi phan t& RM7102 duoc
stt dung hd tro qua trinh lai tré lai (MABC) va chon loc c4 thé phan ly. Qua 5 thé hé héi giao, chon loc
cac dong ty thu mang dac diém wu ta cta giong BC15 gdc. Giong lda trién vong BC15-02 & thé hé
BC,F; qua 3 vu khao nghiém quéc gia dugc danh gia c6 cac dac diém nong sinh hoc tét. Thoi gian
sinh truéng 113 ngay trong vu mua. Ning suit trung binh 65-75 ta/ha, tham canh t6t c6 thé dat 80
ta/ha. Kha nang thich tng rong, pht hop cho san xuit vu xuan va vu mua tai cac tinh phia Bic. Chat
luong gao trang trong, it bac bung, ty 1é gao xat cao (69%), ham lwong amylose 17,5%, com mém déo,
dam, ngon c6 mui thom nhe. Day 1a giong laa trién vong mang lai hiéu qua kinh té cao, gidm thiéu 6
nhiém méi truong tir viec han ché sit dung thudc bao vé thuc vat. Giong lia BC15-02 duoc cong nhan

san xuat thir theo Quyét dinh s6 330/QD-TT-BNN, ngay 10 thang 10 nam 2019.
Titkhoéa: Lia (Oryza sativa L.), gen khang dao on, MABC.

1. DAT VAN BE

Bénh dao on hai lta do ndm Pyricularia oryzae
da duoc ghi nhan trén nhiéu qudoc gia, trong dé cé
Viét Nam. Nam c6 kha niang gay hai trén cay laa
ca & giai doan sinh truéng sinh dudng va sinh
truéng sinh thuc, mic d6 gay hai dugc danh gia la
nghiém trong, thiét hai vé nang suat t6i 65% [1].
Dé han ché thiét hai do ndm dao 6n gay ra, nghién
ctu chon tao giong lua khang bénh dao 6n ludén
duoc xem nhw 12 bién phap hitu hiéu, it ton kém va
it anh hudéng dén moi trudng.

Cho dén nay, cac nha khoa hoc da xac dinh va
lap ban d6 khoang 100 gen khang bénh dao 6n
trén cac vung nhiém sic thé khac nhau cta cay
lua, thong qua phan tich lién két va di truyén rong,
trong d6, phan lon 1a don gen troi [2-7]. Bén canh
do, ciing c6 mot so it gen troi khong hoan toan
ho4c gen lan [8]. Mot s6 gen khang duoc cac nha
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khoa hoc thuoc Vien Nghién ctu Lua Quéc té
(IRRI) st dung tao dong ding gen trén nén di
truyén cta 2 giong Iua ban dia 1a CO39 (20 dong)
va Lijiangxintuanheigu (31 dong). Cac dong dang
gen nay la nguoén vat lieu quy, co thé st dung
trong lai tao gi6ng lta khang bénh dao 6n. Véi
thanh tuu ctia khoa hoc cong nghé hién nay thi ky
thuat phan tr cho phép nhan dién gen khang muc
tiéu trong cac giong lda va duoc st dung nhu la
cong cu hoé tro trong qua trinh lai chuyén gen
khang va chon giong theo muc tiéu.

Giong laa thuan BC15 1a mot trong cac giong
lua thuan chi luc & cac tinh phia Bac, sinh truéng
manh, dé nhanh khoe, tai sinh manh, c6 dang hinh
bong to, nhiéu bong, ning suat cao, trung binh tir
65 dén 75 ta/ha, néu tham canh tot cé thé dat 80 -
85 ta/ha. Giong lua BC15 c6 kha nang thich tng
rong va 6n dinh trén nhiéu chan dat, chong chiu
chua, ung triing va rét kha, c6 kha ning phuc hoéi
manh sau thién tai (rét hoic lut), cdy duoc ca hai
vu xuin va mua (¢ mién Bac) va dong xuan - he
thu (& mién Trung), c6 chat luong hat gao trong,
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com déo va ngon, dugc nguoi tieu dung uwa
chuong. BC15 da tré thanh giéng lua c6 gia tri
hang hoa, tang thu nhap cho ba con nong dan. Tuy
nhién, giong lta BC15 c6 nhuoc diém 1a nhiém
nang dao 6n trong vu xuan (cdp 7 - 9) dan dén
nhiéu rti ro trong qua trinh canh tac giong lua
nay. Dé tiép tuc phat huy cac dic tinh tot, dong
thoi han ché nhuoc diém cua giong, da st dung
giong lda BC15 lam vat liéu lai tao, tng dung chi
thi phan t trong qua trinh chon loc, tao ra giong
lia méi c6 nang suat cao, chat luong tot, khang
bénh dao 6n dé phuc vu san xuit & cac tinh phia
Bac.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit lieu nghién ctru

Giong laa BC15 duoc canh tic phé bién trong
san xuat. Dong dang gen IRBL12 (IRBLta-K1
mang gen Fita khang bénh dao 6n) nhap noi ti
Vién Nghién cttu Lia Quéc té (IRRI). Chi thi phan
tt RM7102 nhan dién gen Pita [9].

2.2. Phuong phap nghién ctu
2.2.1. Phuong phap lai tao

Lai tao theo phuong phap hoi giao c6 tng
dung chi thi phan t& (MABC) chon c4 thé mang
gen muc tiéu két hop chon loc kiéu hinh. C4 thé
mang gen PFita duwoc st dung lai backcross voi
giong lua BC15 dén thé he BC.F, thi cho ty thu.
Ung dung chi thi phan t chon loc phan ly pha he.

2.2.2. Phuong phap tich chiét ADN

Tach chiét ADN 14 lda theo phuong phap cta
Zheng va cs (1995) [10] c6 cai tién. Khoang 1 mg
14 twoi & giai doan 4 tuan tudi duoc nghién trong
800 pl dung dich tach chiét (50 mM NacCl; 1% SDS;
50 mM EDTA-2Na, pH 8,0; 10 mM Tris HCI, pH
8,0). Thém 400 pul hén hop Phenol : Chloroform :
Isolamylalchohol theo ty 1& 25 : 24 : 1 (V/V), tiép
d6 ly tam 12.000 vong/phut trong 30 gidy & 4°C,
sau d6 thu phan dich néi (loai bo két tta). Thém
800 pl hon hop Chloroform : Isolamylalchohol
theo ty le 24 : 1 (V/V), ly tam 12.000 vong/phut
trong 3 phut & 4°C, thu phan dich ndi. Cho 800 ul
ethanol (96%) vao tron déu roi ly tam 12.000
vong/phat trong 3 phat & 4°C. Thu két tha, ria
sach bang ethanol 70% va 1am kho tu nhién & nhiét

do phong. Hoa tan két tiia bang 50 pl dung dich
TE (10 mM Tris HC], pH 8,0 va 1 mM EDTA, pH
8,0), bao quan &-20°C.

2.2.3. Ky thuat PCR

Gen khang Pita duoc phat hién bang chi thi
RM7102 [11]. Phan tmg PCR duoc ti€én hanh voi
téng thé tich 25 ul gdm nhimg thanh phéan sau: 2,5
ul ADN genome; 15,4 ul H,O; 2,5 pl 10X
DreamTaq Buffer; 1 pl moi xudi; 1 pul moi nguoc;
2,5 ul dNTPs; 0,1 ul Taq polymerase. Chu trinh
nhiét bao gom cac budc sau: Budce 1: 94°C - 5 pht;
budc 2: 94°C - 30 gidy; budc 3: 55°C - 30 gidy; budc
4: 72°C - 1 phut; lap lai 35 chu ky tir budéc 2 dén
budc 4; budc 5: 72°C - 7 phut, gitt nhiét do & 4°C.
San phdm PCR duoc dién di trén gel
polyacrylamide 4% véi may Sequence Gen (BioRad
Laboratories Inc., Hercules, California, USA) trong
dem 0,5 x TBE va hién san phdm dién di bang
phuong phap nhuom bac [12].

2.2.4. Lay nhiém nhan tao

Lay nhiém bénh nhan tao duoc thuc hién theo
phuong phap nuong ma [13]. Cay ma & giai doan
21 ngay tudi duoc phun dich bao ti ndm dao 6n voi
nong do tir 1 x 10° dén 5 x 10° bao tit/ml. Khay ma
duoc gitr trong diéu kién 20 gio toi voi nhiét do
25°C, 4m do trén 90%. Sau d6 dua cay ma ra diéu
kién nhiet do 25 - 30°C, do 4m trén 90%. Sau lay
nhiém duwgc 7 ngay, danh gia phan Gng
khang/nhiém ctia giong. Cap bénh duwoc ghi nhan
trén timg cay, 12 cay/lan nhic, 14p lai 3 1an. Phan
ung tir cap 0 dén cap 3 duoc xem 1a khang cao, tir
cap 4 - 5 1a khang vira va cip 6 - 9 duoc xem la
nhiém [13].

22.5. Phuong phap dinh gii dic diém noéng
sinh hoc

- Phuong phap khao nghiém thuc hién theo
“Quy chuén ky thuat Quoc gia vé khao nghiém gia
tri canh tac va st dung cta giong lua” [14].

- Phan tich ty 1é gao 1at, gao xat va gao nguyén
theo TCVN 7983-2015 [15]; x4c dinh ty 1é tring
trong theo TCVN 8372: 2010 [16]; phan tich nhiét
do hoa ho theo TCVN 5715-1993 [17]; xac dinh
ham lugng amylose theo TCVN 5716-2: 2017 [18];

danh gia chat luong cdm quan com theo TCVN
8373: 2010 [19].
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- S6 liéu duoc xtt ly thong ke bang phan mém
IRRISTAT 5.0.

dién gen muc tiéu & trang thai di hop tt nén kha
nang tng dung cao.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Panh gia da hinh cia chi thi phan tit ADN

Gen Pita duoc xac dinh 1a gen khang httu hiéu
voi cac chiing ndm dao on tai cac tinh phia Bac
[20]. Dé ung dung chi thi phan ti hd tro qua trinh
chon tao giéng lta khang bénh dao 6n, da danh
gia muc do da hinh cta chi thi RM7102 lién két voi
gen khang Pita trén nhiém sic thé so6 12. Chi thi
RM7102 cho kich thuéc doan nhan gen muc tiéu
Pita tréen dong mang gen IRBL12 1a 178 bp, con
tréen giong BC15 khong mang gen Pita la 182 bp
(Hinh 1). Chi thi RM7102 1a dong tréi c6 thé nhan

182bp — W W
178 bp —>

Hinh 1. Danh gi4 da hinh chi thi RM7102 lién két
v6i gen Pitatrén gidng mang gen IRBL12 va
giong BC15 khong mang gen
(L: Lader; 1-5: BC15; 6-7: IRBL12)

3.2. Ung dung chi thi phan ti ADN lai tao
giong lia khang bénh dao 6n

X IRBL12 (Pita)
F, X BC15
<. _MABC, Chon kiéu hinh BC15
(96 H) BC,F, X BC15 )
__MABC, Chon kiéu hinh BC15
(65 H) BC,F;, X BC15
l _ MABC, Chon kiéu hinh BC15
(38H) BC3;F; X BC15 )
l MAQQ, Chon kiéu hinh BC15
(25H)  BC4F, X BC15
MAS, Chon kiéu hinh BC15
o on Xe
(36 H) BC;F,
o MAS, Chon kiéu hinh BC15
: - Lié;/iniﬁlém nhéan tao
BC15-02 Khao nghiém VCU
(BCsFs)
So dd 1. Lai tao giéng BC15-02 khang bénh dao 6n; So trong ngoac la sb
ca thé mang gen Pita; H la di hop tir gen Pita.

A) B)
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Hinh 2. Diing chi thi RM7102 kiém tra ki€u gen Pita trong quan thé BC,F; (A) va BC,F; (B) ciia t6 hop
lai BC15/IRBL12 (L: lader; IRBL12; BC15; A: 1-15 céc c4 thé BC,F;; B: 1-10 c4 thé BC.Fy)
Giong lua BC15 duoc lai voi dong ddng gen F, duoc lai trd lai véi giong lua BC15. Quan thé
IRBL12 mang gen Pita khang bénh dao 6n. Conlai BC,F, dugc danh gia kiéu gen Pita bang ing dung
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chi thi phan t¢ RM7102 (Hinh 2A: ca thé s6 3, 4, 5,
6, 8, 10, 12, 13, 14 va 15 mang kiéu gen di hop ti).
Thé hé BC,F, da chon dugc 96 ca thé mang gen
Pita & trang thai di hop t&t. S6 ca thé mang gen
muc tiéu nay duoc trong trong nha ludi va danh
gia kiéu hinh. Ca thé c6 kiéu hinh gan tuong dong
voi giong BC15 duoc chon 1am vat lieu cho lai tré
lai & thé hé tiép theo. Chu trinh nay duwoc thuc hién
lien tuc. Thé hé BC,F, chon duoc 65 ca thé mang
gen, thé hé BC,F,; chon duoc 38 ca thé mang gen,
thé hé BC,F, chon duoc 25 ca thé mang gen va thé
hé BC.F, chon duoc 36 c4 thé mang gen Pita. T
thé he BC,F, da cho tu thu chon loc phan ly
(Pedigree) c6 tng dung chi thi phan t chon ca
thé mang gen muc tiéu. Quan thé BC;F, duoc lay
nhiém bénh dao on két hop xac dinh kiéu gen muc
tieu (Pita). Dén thé hé BC.F; chon duoc dong 70-1-
1-1-1-11-3 déng hop t gen Pita, dat tén 1a BC15-02
(So @6 1, Hinh 2B). Giong BC15-02 duoc gtti khao
nghiém VCU va khao nghiém dién rong tai cac
tinh phia Bac ttr va xuan 2018.

3.3. Két qua khao nghiém gidng lia BC15-02

Giong lua BC15-02 dugc gti khao nghiém
quoc gia tir vu xuan 2018. Két qua danh gia cac dic
diém nong sinh hoc va cac yéu t6 ciu thanh nang
suat cho thay day 1a giong cam 6n, c6 thé gieo cay

duoc ca 2 vu/nam. Thoi gian sinh truong (TGST)
thu¢c nhom trung ngay (vu xuin 137 ngay, vu mua
113 ngay). Chiéu cao cay trung binh tir 115-120
cm. Kha nang dé nhanh kha, s6 bong/khéom dat
5,3 - 5,7 bong. So hat/bong dat 180 - 200 hat. Ty lé
1ép trung binh tir 12 - 17%. Khai luong 1.000 hat dat
24 g. Nang suat giong lia BC15-02 tai cac diém
khao nghiém dién hep vu xuin nam 2018 dao déng
ttr 66 — 79 ta/ha, cao hon ning sudt cta giong lua
BC15 (68,9 ta/ha) va dat nang suat binh quan
trong vu mua la 59,5 ta/ha, trong khi giong BC15
chi dat 57 ta/ha. Trong vu xuan nam 2019, nang
suat binh quan cda giong BC15-02 dat 66,68 ta/ha,
giong BC15 dat 64,4 ta/ha (Bang 1). Giong BC15-
02 c6 ty le gao lat 81%, gao xat 69%, ty 1é trang
trong 75-88%, nhiét do héa ho trung binh va ham
luong amylose 1a 17%. Giong BC15-02 duoc ké
thtra cac dic diém chat luong ciia giong BC15 nén
c6 com tring, mém, dam va c¢6 mui thom nhe
(Bang 2 va 3). Bén canh d6, khi duoc tich hop gen
Pita thi giong lua BC15-02 thé hién tinh khang
bénh dao 6n t6t hon hén giéng goc BC15. Giong
BC15-02 c6 kha nang khang bénh dao 6n diém 3
trong lay nhiém nhan tao, diém 0-1 trong diéu kién
déng ruong (Bang 4, hinh 3).

Bang 1. Ning sudt khao nghiém dién hep giong laia BC15-02

» biém khao nghiém
Tén giong
Hung Yén Thai Binh | Yeén Bai ‘ Hoa Binh ‘ Thanh Héa ‘ Binh quan
Vu xuin nam 2018
BC15-02 68,4 66,0 79,8 70,3 70,3 71,0
BC15 71,6 60,3 70,3 71,0 74,1 68,9
CV (%) 4,5 6,0 3,7 4,6 4,1
LSD5 5,15 7,17 4,09 5,03 4,5
Vu mua nam 2018
BC15-02 58,08 53,84 68,0 70,0 47,6 59,50
BC15 62,52 41,68 67,33 64,93 48,97 57,09
CV (%) 5,6 6,5 6,2 6,2 6,5
LSDy 5 5,86 4,76 6,96 7,00 5,29
Vu xuin nam 2019
Giong Hung Yén Thai Binh | YenBai | Nghé An | Thanh Hoa | Binh quan
BC1502 66,52 69,03 72,60 67,77 57,47 66,68
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BC15 65,3 70,51 74,23 60,53 51,9 64,40
CV %) 5,6 5,2 55 6,4 5.2
LSDys 7,0 6,33 7,52 8,13 49

Nguon: Trung tam Khao kiém nghiém giong, san pham cdy trong Quoc gia.
Bang 2. Chat luong gao BC15-02

Ten gidng Tylegao | Tylégao | Tylétrang | Nhiét d‘(f) H:;nylllé?elg
lat (%) xat (%) trong (%) héa ho @)

Vu xuan nam 2018

BC15-02 81,26 69,56 77,09 TB 17,87

BC15 80,99 67,75 78,56 TB 17,52
Vu mua nam 2018

BC15-02 81,26 69,07 88,12 TB 17,47

BC15 81,63 67,71 80,52 TB 17,70
Vu xuin nam 2019

BC15-02 81,04 61,33 75,84 TB 16,68

BC15 81,31 72,35 70,1 TB 16,32

Nguon: Trung tam Khao kiém nghiém giong, san pham cdy trong Quoc gia.

Bang 3. Chat luong an ném ciia giong lia BC15-02

Ten gidng Muithom | Pomém | Do tring | Vingon biém Xép hang
(diém) (diém) (diém) (diém) | tonghop :
BC15-02 2,0 4,1 5,0 3,1 14,2 Trung binh
BC15 2,0 4,1 5,0 3,1 14,1 Trung binh

Nguon: Trung tim Khdo kiém nghiém giong, san pham cay trong Qudc gia, vu xuin 2019.
Bang 4. Mitc d6 nhiém sau, bénh ctia giong lua BC15-02

Giong Dao on Bacla Ray nau
BC15-02 3 7 7
BC15-02" 1 1

Nguon: * Lay nhiém nhan tao, Vién Bdo vé Thurc vat ** Panh gid dong ruong, Trung tam Khao
kiém nghiém giong, san pham cdy trong Quoc gia.

Hinh 3. Mitc do khang bénh dao 6n trén ddng rudng ctia giong BC15-02 & giai doan dé nhanh va trd bong
Ghi chi: Giong BC15 nhiém ndng dao on I4 va co bong, giong BC15-02 khing cao voi dao én 14 va co
bong.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 9/2023 7



KHOA HOC CONG NGHE

Trong diéu kién khido nghiém dién rong,
giong lua BC15-02 thé hién wu thé hon giéng doi
chimg BC15. Ning suat vu mta nam 2018 dat 64 -
68,8 ta/ha, cao hon ddi chung 8,1 - 9,7%. Vu xuan

nam 2019 giong BC15-02 cho ning suat 71,3 ta/ha,
cao hon gi6ng do6i chung BC15 (64,6 ta/ha) 1a
10,4% (Bang 5, hinh 4).

Bang 5. Két qua khao nghiém dién rong

. ae BC15-02 BC15 % nang suat
bia diem TGST Nang suat TGST Nang suat | yyot déi ching
(ngay) (ta/ha) (ngay) (ta/ha)

Vu mua nam 2018
bién Bién 115 68,8 115 62,7 9,7
Hai Duong 113 64,0 113 59,2 8,1
Nghé An 110 65,8 110 60,2 9,3
Trung binh 66,2 60,7 9,1

Vu xuin nam 2019
bién Bién 138 72,8 138 66,7 9,1
Hai Duong 140 71,0 140 62,2 14,1
Nghé An 130 70,2 130 65,0 8,0
Trung binh 71,3 64,6 10,4

Nguon: Trung tim Khdo kiém nghiém giong, san pham cay trong Quoc gia.

Hinh 4. Khio nghiém dién rong, hinh thai hat théc va hat gao giong lua BC15-02

4. KET LUAN

ba lai tao duoc giong lia BC15-02 mang gen
Pita khang bénh dao 6n biang phuong phap lai
backcross c6 tng dung chi thi phan tdt RM7102.
Giong lua BC15-02 co thoi gian sinh truong 129-
137 ngay trong vu xuin va 113 ngay trong vu mua,
nang suat trung binh tir 65 - 75 ta/ha, gao trang
trong, it bac bung, ty 1é gao xat cao (69,5%), ham
luong amylose 17,5%, com mém déo, dam, ngon co
mui thom nhe.

Giong laa BC15-02 c6 kha ning thich tng
rong, khang bénh dao on, pht hop cho san xuat vu
xuan va vu mua tai cac tinh phia Bac. Giong lua
BC15-02 duoc cong nhan san xuat tht theo quyét
dinh s6 330/QD-TT-BNN, ngay 10 thang 10 nam
2019.
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APPLICATION OF DNA MOLECULAR MARKERS IN RICE BREEDING BC15-02
RESISTANT TO BLAST DISEASE

Pham Thien Thanh!, Tang Thi Diep’, Nguyen Tri Hoan’,
Duong Xuan Tu!, Tong Thi Huyen?, Le Thi Thanh!
!Field Crops Research Institute

Summary

Rice blast, caused by Pyricularia oryzae, is one of the most serious diseases in Vietnam. However, this
disease can be managed by using resistant rice varieties. Research on breeding sustainable rice
varieties with resistance genes has always been considered as effective, inexpensive and
environmentally-friendly. Based on the famous commercial variety BC15 which has good agronomic
characteristics such as high productivity, good quality and wide adaptability, but susceptible to blast,
we targeted to introgress Pita gene from donor, IRBL12, into BC15 by several backcrossing in order to
improve blast resistance ability in BC15. The SSR marker RM7102 was applied in MABC process. The
selected BC;F; plants were self-pollinated to obtain BC;F, plants. Segregation selection was applied to
select plants having good agronomic characteristics similar to BC15. In BC,F; generation, an elite line
BC15-02 has been selected. The BC15-02 had the same agronomic characteristics as the original BC15
and expressesed high resistance to blast through artificial infection. The BC15-02 was sent to national
testing from spring season in 2018. Through preliminary assessment, this variety had good agronomic
characteristics: short growth duration (113 days in summer season), high yielding (6.5-7.5 metric
tons/ha), good quality (17.5% amylose content), suitable for many agroecosystems and resistance to
rice blast. This is a promising rice variety that brings high economic efficiency, clean agricultural
products and minimizes environmental pollution from limiting the use of pesticides. Rice variety BC15-
02 was recognized for trial production under Decision No. 330/QD-TT- BNN, dated October 10, 2019.

Keywords: Rice (Oryza sativa L.), blast resistance gene, MABC.
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