KHOA HOC CONG NGHE
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TOM TAT

Giong lua chat luong Bac Thom s6 7 (BT7) 1a mot trong nhimg giong lda chi luc trong san xuat lda gao &
céac tinh phia Bac. Tuy nhién, canh tac giong BT7 dang chiu anh hudéng nghiém trong do su phat trién cta
sau benh hai, dac biét 1a bénh bac 14, bénh dao 6n va ray nau. Nghién ctru nay duoc thue hién véi muc dich
xay dung Quy trinh tich hop da gen khang da yéu t6 vao giong lta chat luong bang chi thi phan tit (MABC).
Két qua nghién ctru da 4p dung thanh cong phuong phéap chon giong dua vao chi thi phan ti va lai tré lai
(MABC) dé tich hop duoc 56 gen khang (bénh bac 14, ray nau va dao 6n) vao giéng lia chat luong BT7.
Dong lua trién vong AGI-6 (tir dong goc BT7.10.20) tich hop 6 gen khang xab, Xa7, Bph20, Bph21, Pil va
Pi9(t) da biéu hién kha ning chong chiu tot voi cac tinh trang muc tiéu: khang bac 14 diém 2,9, khang vira
ray nau diém 3,7 va khang dao on diém 3,0. Dong AGI-6 mang cac dic diém nong sinh hoc chinh cta giéng
goc BT7, c6 chat luong com gao gan tuong tu giong géc BT7 va c6 nang suat vuot ddi ching 14,7% trong vu
mua sé duoc tiép tuc chon loc 1am thuan va gt khao nghiém VCU, khao nghiém DUS va khao nghiém san
xudt tai cac vung sinh thai dé danh gia kha ning thich tng va trién vong ciia giong lda tich hop da gen
khang. "Quy trinh tich hop da gen khdng da yéu t6 vao giong lia chat rong bang chi thi phan tir MABC" c6
kha ning ap dung dé cai tién giéng cay trong mang nhitng tinh trang mong muén phuc vu san xuat noéng

nghiép bén virng tai Viet Nam.

Tt khoéa: Quy trinh tich hop da gen khang, MABC, dao 6n, bac I3, riy nau.

1. AT VAN BE

Laa gao 1a ngudn luong thuc can thiét cho mot
phan khong nho dan s trén thé giéi va 1a ngudn
luong thuc chinh & phan 16n chau A, chau Pai
Duong, Bac va Nam My, chau Phi. Hang nim co
hang triéu hecta tréng lda trén khap thé giéi, noi san
xuat hang triéu tan lda gao da bi nhiém sau bénh hai,
lam anh hudng nghiém trong dén ning sut va chat
luong ltia gao. Trong so céac loai bénh hai trén cay
lta, bénh bac 14 (BB) do vi khuin Xanthomonas
Oryzae pv. Oryzae (Xoo) va bénh dao 6n do nim
Magnaporthe oryzae (tén goi khac la Pyricularia
grisae) gay ra la hai loai bénh hai nghiém trong nhat
& hau hét cac vung trong lda trén thé giéi. Bén canh
d6, ray nau (BPH) Nilaparvata lugens ciing 1a mot
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trong nhitng tdc nhan gay hai nghiém trong nhat &
cac nuoc chau A noi lda duoc trong rong rai.

Voi su tién bo vuot bac ctia cac ky thuat sinh hoc
phan tir va sy hiéu biét vé co ché gay bénh cta cac
tac nhan gay hai (dao on, bac 14, ray nau...), nhitng
chién luoc tao ra tinh khang phé rong véi nhitng tac
nhan ndy da mang lai nhitng két qua kha quan, nhiéu
giong khang bénh méi da dugc dua vao san xudt
(Sharma & cs., 2012; Vera cruz & cs., 2014; Jena &
cs., 2014...). Hién nay, cac nha khoa hoc trong nudc
da thuc hién cac nghién citu quy tu nhiéu gen khang
voi mot tinh trang mong muén vao mot giong lua
bang phuong phap chon giong dua vao chi thi phan
tr (MAS, MABC) va mang lai nhiéu két qua dang ghi
nhan. Nhiéu giong lua khang bac 14, giong khang
dao 6n va giong khang ray nau duoc lai tao va thi
nghiém trong sin xudt da quy tu 2, tham chi 3 gen
khéang chinh. Tuy nhién, hau hét cac giong lua da
gen khang duoc chon tao trong thoi gian vira qua

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 1/2021 3



KHOA HOC CONG NGHE

méi chi khang véi don tinh trang. Chinh vi vay, viéc
tng dung cong nghé chon giéng nho chi thi phan ti
va lai tré lai dé cai tién giong lua chat luong c6 kha
nang khang da yéu t6 la mot van dé cap thiét hién
nay khong chi déi véi nudc ta ma con véi cac quic
gia trén toan thé gioi. Nghién ctu xay dung "Quy
trinh tich hop da gen khing da yéu to vdo giong lia
chat lrong bang chi thi phan tir (MABC)" duoc dit ra
nhidm muc tiéu tmg dung cong nghé chon giong nho
chi thi phan t va lai tré lai dé cai tién giong lua chat
luong khang da yéu t6 phuc vu san xudt lda gao bén
vitng tai Viét Nam.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciru

- Giong lta can cai tién: Bac Thom sé 7 (BT7) 1a
giong lua thuan nhap ndi tir Trung Qudc, dugc cong
nhan giéng theo Quyét dinh s6 1224 QD/BNN-
KHCN, ngay 21/4/1998. BT7 1a giong lta thom, chat
lwong, duoc gieo trong phd bién & mién Bac Viét
Nam, tuy nhién giong nhiém ning bénh bac 14,
nhiém ray nau va nhiém nhe bénh dao on.

- Cac dong/giong cho gen khang do IRRI cung
cap, gbm c6: Dong mang da gen khang bénh bac la:
IRBB64 (Xa4 + xab + Xa7 + XaZl); dong mang da gen
khang ray nau: IR71033-121-15 (Bph20, Bph21); dong
mang da gen khang dao on: IRBLO-W (FPi9®);
IRBL1-CL (Pil); AH3 [Pi9(®) + Pil + Pi33 + Pita) ...

- Ba giong nhiém chuén, bao gom IR24 (chuén
nhiém bac 14), TN1 (chuin nhiém ray nau) va LTH
(chuén nhiém dao 6n).

- Bo vat liéu lai tao 1a cac dong lua thé he BC,F,
tich hop da gen khang don tinh trang duoc tuyén
chon tir phép lai gitta BT7 (?) véi cac dong lua cho
gen khang ().

- Cac chi thi liéen két véi gen khang muc tiéu
(xab, Xa7, Bph20, Bph21, Pi1, Pi9(t)...) duoc st dung
trong chon loc cac ca thé mang gen khang muc tiéu
trong cac quan thé lai tré lai (Bang 1) va 472 chi thi
SSR phan bé trén 12 NST cua hé gen lua sé duoc
sang loc @€ xac dinh bo chi thi da hinh gitta giong
cho gen va giong nhan gen dé kiém tra nén di truyén
cuia cac dong vat liéu.

Bang 1. C4c chi thi phan titlién két v6i cac gen khang muc tiéu st dung trong chon loc ¢4 thé

Gen |NST | Chithi | Khoang Trinh ty maéi xuéi/nguoc TLTK
khang lien két | cach (cM)
F: GCCTCGAGCATCATCATCAG .
xabh 5 RM153 5,6 R : ATCAACCTGCACTIGCCTGG Blair et al., 2003
F: CAGGAATTGACTGGAGTAGTGGTT
Aa7 | 6 P3 34 R CATCACGGTCACCGCCATAT Porter & cs., 2003
4 | s b9 |F:TIGTGGGTCCTCATCTCCTC
Boh20 ’ R: TGACAACTTGTGCAAGATCAAA
F: CAATACGAGAAGCCCCTCAC
4 MS10 0,7 R: CTGAAGGAACACGCGGTAGT Rahman & cs.,2009
F: TGGGGTTAAATGTTGCCTCT
Bph2l | 12| SI2091A | 38 & CATATGTGGGAGCAGACTAGCA
. F: ATCGATCGATCTTCACGAGG Fjellstrom
AL 11| RM224 O |R. TGCTATAAAAGGCATTCGGG va cs., 2004
. F: CCGGACTAAGTACTGGCTTCGATA ‘
9@ | 6 pB8 O IR CCCAATCTCCAATGACCCATAAC Wen va Gao, 2011

2.2. Phuong phap nghién citu

2.2.1. Phuong phap lai tao

Phuong phap MABC duoc ap dung nham cai
tién giong lta chat luong bing cach tich hop da gen
chong chiu voi cac tac nhan gay bénh (bénh bac 14,

dao on, ray nau). Dé thuc hién duoc muc dich nay,
d4u tién cac dong da gen khang don tinh trang duoc
phat trién bing phuong phap MABC, sau d6 sit dung
phuong phap lai don, lai kép va sang loc ki€u hinh,
kiéu gen dé tao ra cac dong da gen khang véi da tinh
trang (Hinh 1).
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Hinh 1. So @6 tich hop da gen khang bénh bac 14, riy nau va dao on vao giong lia chat lwong BT7 bing
phuong phap MABC

2.2.2. Phuong phap phan tich kiéu gen bang chi

thi phan tir

- ADN duoc tach chiét tir mau 14 non stt dung
phuong phap tach nhanh phuc vu cho PCR ctia Wang
& cs. (1993). Tién hanh ky thuat PCR véi téng dung
dich phéan tng la 15 ul bao gom 50 ng ADN téng s,
0,15 pM méi, 0,2 mM dNTPs, 1 X dich déem PCR, 2,5
mM MgCl, va 0,5 don vi Taq TaKaRa. Diéu kién
phan tmg PCR: 95°C - 7 phut; 40 chu ky ctia: 94°C - 15
gidy, 55°C - 30 giay, 72°C - 2 phut; gitt mau ¢ 4°C. San
phdm PCR duoc dién di trén gel agarose gel TBE
0,5X 2,5% c6 bd sung edithium bromide dé xac dinh
sir c6 mat cia gen khang muc tiéu va danh gia nén di
truyén ctia cac ca thé.

2.2.3. Phuong phap ddnh gid tinh khing/nhiém
bénh bac 14, dao on va rdy nau bang iy nhiém nhan
tao

Phuong phdp dinh gid tinh khdng/nhiém bénh
bac 14 Cac chung vi khuin bac 14 st dung trong
nghién ctu duoc thu thap tir cac vung sinh thai, da
duoc danh gia doc tinh véi bo giong lda chi thi mang
don gen khang va duoc bdo quan tai Vien Di truyén
Nong nghiép. Lay nhiém nhan tao bang phuong phap
stt dung kéo nhing vao dung dich vi khuin (nong do

10%10° CFU) cat dau 14 lua dé tao vét thuong. Thi
nghiém lay nhiém duoc thuc hién sau khi cdy lua 45
ngdy, méi cay nhiém 5 14 v6i giong nhiém chuén 1a
IR24. D6i chung am duoc lam voi nuwoc cat khir
trung. Chiéu dai vét bénh duoc do sau 18 ngay lay
nhiém. Két qua danh giad dua trén thang danh gia
bénh tiéu chuin (IRRI, 2013).

Phuong phdp 4y nhiém bénh dao on trén I4: Cac
noi nam bénh dao 6n stt dung trong nghién ctru dugc
thu thap tir cac vung sinh thai, da duoc danh gia doc
tinh v6i bo giong lda chi thi mang don gen khang va
duoc bao quan tai Vien Di truyén Nong nghiép.
Dung dich chtta bao tt ndm (nong do ~5x10* bao
tit/ml) duoc phun déu len cay ma 14 - 21 ngay tudi (4
- 514) bang binh tich ap. U cac khay ma trong budng
toi (do 4m 100%, 25°C) va giir trong 24 gid dé bao ti
nady mam. Pua khay ma ra nha luéi (anh sang
thuong, do 4m > 70%, 25°C) va giit trong 7 ngay dé
nam phat trién va gay bénh. Két qua danh gia sau 7
ngay phun nhiém nhan tao dua trén thang danh gia
tiéu chuén cta IRRI (2013).

Phuwong phdp ldy nhiém nhan tao rdy néu:
Nguén ray nau thu thap Ha Noi va mot so tinh phia
Bac (Ha Nam, Nam Dinh...) duoc nhan nuéi trong
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nha luéi Vién Di truyén Nong nghiép. Ma 10-15 ngay
tudi (2-3 14) cta giong nhiém chuin TN1 duoc dung
dé nuoi ray. Ray tudi 1-2 duoc tha vao long thi
nghiém v6i mat do 4-5 con/cay ma. Thoi diém danh
gi4 duoc tién hanh khi 100% giong nhiém chuin TN1
chét (khoang 10-15 ngay sau khi tha ray). Két qua
danh gia dua trén triéu ching gay t6n thuong, thang
diém dua trén thang danh gia bénh tiéu chuan (IRRI,
2013).

2.2.4. Phuong phap thi nghiém dong ruong

Khao nghiém tac gia: Cac dong lua trién vong
duoc trién khai khao nghiém tac gia tai 5 diém thi
nghiém tai Ha Noi (2 diém), Thai Binh, Quang Ninh
va Ha Tinh, quy mo thi nghiém: 2.000 m?/diém x 5
diém x 2 vu = 20.000 m? Quan sat va danh gia dua
theo “Quy chuin ky thuat Quéc gia vé khao nghiém
gi4 tri canh tac va st dung ctia giong lua” (QCVN 01-
55:2011/BNNPTNT)” va “Quy chudn ky thuat Quéc
gia vé khao nghiém tinh khac biét, tinh déng nhat va
tinh 6n dinh caa giong lia QCVN 01
65:2011/BNNPTNT”. So sanh dong trién vong voi
giong BT7.

2.2.5. Phuong phap xit Iy s6 liéu

Dit lieu, s6 liéu déng rudong duwoc phan tich, xt Iy
bang cac phan mém IRRISTAT v. 5.0 va Microsoft
excel 2010. Phan tich s6 liéu kiéu gen bang phan
mém Graphical Genotypes 2.0 (GGT v. 2.0).

3. KET QUA VA THAO LUAN

3.1. Nghién ctru tich hop da gen khang bénh bac
14, riy nau va dao 6n vao giong lia Bac Thom 7 bing
phuong phap chon giéng nhé chi thi phan tir va lai
tré lai

3.1 1. Pinh gid, sang loc nguén vt liéu

RM224

ikh+1 2 3 4 5 6 7 & 9 10 1112 13 14 13 16 17 I8 19 20 BT7 AH3

500

40

200bp)

Trong vu xuan nam 2018, thi nghiém gieo trong,
danh gi4, sang loc ngudn vat liéu ké thira thé hé
BC,F, da duoc tién hanh tai ruong thi nghiém tai xa
Lai Yen, Hoai Dic, Ha Noi. Téng s6 3 quan thé
BC,F, da duoc st dung 1am nguén vat lieu (Bang 2).
Cac chi thi phan tr lién két chat véi cac gen dich:
RM153 (gen xab), P3 (Xa7?), MS5, MS10 (BphZ20),
S12091A (Bph21), RM224 (Pil) va pB8 (Pi9(t)) duoc
stt dung dé xac dinh cac ca thé mang gen khang muc
tiéu trong cac quan thé lai trd lai. Bo chi thi phan t
cho da hinh giita gidng cho va nhan gen duoc st
dung dé phan tich nén di truyén (52 chi thi cho quan
thé N1.1; 56 chi thi cho quan thé N1.2 va 63 chi thj
cho quan thé N1.3).

Bang 2. Danh sach c4c quén thé tich hop da gen

khang véi mét tinh trang

< , S6
M? Quéan thé BC,F, Gen khz}ng luong
sO muc tiéu 1R
ca thé

N1.1 |BT7/IRBB64////BT7 xab, Xa7 153

Bph20,
N1.2 |BT7/1IR71033-121-15////BT7 Bph2l 125
N1.3 |BT7/AH3////BT7 Pil, Pi9(®t) 100

L LTH BI7 AH3 12 3 4 5 6

Két qua phan tich kiéu gen khang va nén di
truyén cta cac quan thé N1.1 da xac dinh duoc 7 ca
thé mang hai gen khang xa5 + Xa7, c6 nén di truyén
giong voi giong goc BT7 (> 98%). Tuong tu, & quan
thé N1.2 da xac dinh duoc 4 ca thé mang hai gen
khang Bph20 + Bph21 c6 nén di truyén giong voi
giong goc BT7 va quan thé N1.3 thu duoc 7 ca thé
mang 2 gen khang Pil + Pi9(d, c6 nén di truyén cia
giong goc BT7 (Nguyén Thi Minh Nguyét va ctv.,
2020, Hinh 2).

pBS8

73 9 10 10 B 14 15161112

Hinh 2. Két qua phan tich kiéu gen quin thé N1.3 v6i cac chi thi RM124, pB8 lién két gen khang Pi1, Pi9(®)
Chuii thich: 1kb+: Thang ADN chuan; 1-20: cdc cd thé cia quan thé N1.3; BT7, AH3
Chi thi pB8 I4 chi thi troi, bang sdn pham PCR dic hiéu chi xuat hién & cd thé mang gen khang Pi9(®).

Cac cé thé duoc xac dinh mang hai gen khang
voi mot tinh trang (chong chiu bac 14/ray nau/dao
6n) va mang nén di truyén > 98% ctia giong goéc BT7
ctia cac quan thé N1.1, N1.2, N1.3 duoc st dung lam
vat lieu cho thi nghiém tich hop da gen khang hai
tinh trang trong vu xuan nam 2018. Két qua da tao ra
duoc 4 t6 hop lai N2.1 (N1.2 x N1.3), N2.2 (N1.3 x

N1.2), N2.3 (N1.1 x N1.2) va N24 (N1.2 x N1.1).
Nhimg quan thé lai nay tiép tuc duoc sang loc bang
chi thi phan tx @€ chon loc ra nhitng c4 thé mang da
gen khang hai tinh trang.

3.1.2. Lai tao va chon loc cdc dong Bic Thom 7
tich hop da gen khang hai tinh trang
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Trong vu mua nam 2018, 4 quan thé N2.1, N2.2,
N2.3 va N2.4 tich hop da gen khang hai tinh trang
dao 6n va ray nau, bac 14 va ray nau duoc gieo trong
dé phan tich kiéu gen va theo doi kiéu hinh. Két qua
phan tich kiéu gen da xac dinh duoc 17 ca thé mang
4 gen khang FPil, Pi9(t), Bph20, Bvh21 & trang thai di
hop tir; 24 c4 thé mang 4 gen khang xab, Xa7, Bph20
va Bph21 & trang thai di hop t& (Nguyén Thi Minh
Nguyeét va ctv, 2020).

Téng hop két qua theo doi dic tinh nong sinh
hoc, danh gia kiéu hinh tinh khang bénh bac 14, dao
on va ray nau trong vu mua 2018, da xac dinh duoc 7
dong lua thé he BCF, mang da gen khang voi hai
tinh trang, trong d@6 3 dong N2.3.38, N2.3.55 va
N2.3.64 mang 4 gen xa5, Xa7, Bph20, Bph21 biéu
hién tinh khang véi bac 14 va ray nau va 4 dong

N2.2.32, N2.2.41, N2.2.47 va N2.2.55 mang 4 gen Fil,
Pi9®), Bph20, Bph21, biéu hién tinh khang voi dao
on va ray nau. Cac dong nay duoc tiép tuc st dung
lam vat liéu lai tao va phat trién thanh dong tich hop
da gen khang ba tinh trang.

3.1.3. Lai tao va phat trién cdc dong Bac Thom 7
tich hop da gen khdng ba tinh trang khang bac /4,
dao on va rdy nau

Cac c4 thé mang 4 gen khang voi hai tinh trang
duoc st dung lam vat liéu lai tao cac t6 hop lai da gen
khéang voi ba tinh trang khang bac 14, dao 6n va ray
nau. Téng s6 4 quan thé tich hop da gen khang véi 3
tinh trang N3.1, N3.2, N3.5 va N3.6, v6i so luong tir
50- 67 ca thé/quan thé da duoc lai tao trong vu mua
2018 (Bang 3).

Bang 3. Danh sach cac quin thé tich hop da gen khang ba tinh trang duoc lai tao trong vu mila 2018

TT Ma s Théhé |Giong goc| So6 luong Gen khang Tinh trang
dong muc tiéu (chong chiju)
1 N3.1 BC,F, BT7 58
2 N3.2 BC,F, BT7 50 xab, Xa7, Bph20, |Bacla +ray nau +
3 N3.5 BC,F, BT7 67 Bph21, Pi1, Pi9@®) dao on
4 N3.6 BC,F, BT7 60

Két qua sang loc bang chi thi phan tit lién két voi
gen khang da xac dinh duoc 3 ca thé N3.2.3, N3.2.17,
N3.2.42 mang 5 gen khang xab, Bph20, BphZ21, Pil,
Pi9@®); 01 ca thé N3.6.54 mang 5 gen xas, Xa7,
Bph20, Pil va Pi9(®).

Thi nghiém lai tao tiép tuc duoc thuc hién trong
vu xuan 2019 nham phat trién thém cac t6 hop lai

tich hop 5-6 gen khang voi 3 tinh trang. Vat liéu sur
dung dé lai tao 1a cac ca thé BC,F, mang 4 gen khang
déng hop tix chon loc dugc tir quan thé N2.3 va N2.2
trong cac thi nghiém danh gia kiéu gen. Két qua lai
tao & vu xuan 2019 da nhan duoc 03 t6 hop lai méi
(Bang 4).

Bang 4. Danh sach céc t6 hop lai (BC,F, x BC,F,) tich hop da gen kh4ng ba tinh trang, vu xuan 2019

TT | Ma so T6 hop lai S6 luwong Gen khang muc tiéu
ca thé
1 N3.9 | N2.3.38.39 x N2.2.32.23 63 xab, Xa7, Bvh20, Boh21, Pil, Pi9®)
2 | N3.10 | N2.3.55.76 x N2.2.41.5 59
3 | N3.11 | N2.3.64.18 x N2.2.55.135 70

Két qua sang loc bang chi thi phan tit lien két véi
gen khang bac 14, ray nau va dao on da xac dinh duoc
ba cay dau dong N3.9.15, N3.10.20 va N3.11.25 mang

Hinh 3. Két qua phan tich kiéu gen c4c dong ltia tich hop

6 gen khang xas, Xa7, Bph20, Bph21, Pil va Pi9®t)
(Hinh 3).

S12091A

da gen khang véi chi thi P3 va S12091A lién két gen

khang Xa7va Bph21
Chui thich: Thang ADN chuan 100bp, 50bp; 1-20: céc cd thé ciia cdc dong Iia tich hop da gen khing; BT7,

dong cho gen (IRBB64/ IR71033-121-15)
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Téng hop két qua danh gia dac tinh nong sinh
hoc, danh gi4 kiéu hinh tinh khang bénh bac 14, dao
on va ray nau ctia cac dong lua mang da gen khang ba
tinh trang trong vu mua 2019, 7 dong trong do6 c6 4
dong N3.2.3, N3.2.17, N3.2.42 va N3.6.54 tich hop 5
gen khang xa5/Xa7, Pil, Pi9(t), Bph20,/Bph2I; 3 dong
N3.9.15, N3.10.20 va N3.11.25 tich hop 6 gen khing
xab, Xa7, Bph20, Bph21, Pil, Pi9(t) da duoc chon loc

va tiép tuc phat trién thanh dong thuan. Nhitng dong
nay déu biéu hién tinh khang tot voi bac 14 va dao on
(diém < 3), chong chiu via ray nau (diém < 5). Bén
dong N3.2.17, N3.9.15, N3.10.20 va N3.11.25 duoc lua
chon (dat tén lan luot 1a BT7.2.17; BT7.9.15, BT7.10.20
va BT7.11.25) dé khao nghiém tac gia tai cac vung
sinh thai (Bang 5, 6).

Bang 5. Tdng hop két qua danh gia dac diém noéng sinh hoc va ning suit ciia cac ca thé dau dong tich hop da

en khing ba tinh trang (vu mua, 2019)
TT | Maso dong | TGST | Chiéucao | S6bong | Dai S6 hat KL NSLT
(ngay) | cay (cm) /khom | bong | chic/bong | 1000 | (g/khém)
(cm) hat
1 N3.2.3 103 103 7 26 1444 22,0 22,2
2 N3.2.17 103 107 7 25,5 157,6 20,6 22,7
3 N3.2.42 103 118 8 28 132,8 20,0 21,2
4 N3.6.54 104 112 7 27,5 128 20,6 18,5
5 N3.9.15 105 113 8 28,5 131,8 22,0 23,2
6 N3.10.20 104 114 8 29 151,2 21,0 25,4
7 N3.11.25 105 115 8 27 138,8 20,6 22,9
BT7 (d6i chiing) 103 117,5 7 24,8 179 18,0 22,6

Bang 6. Tong hop két qua danh gia kiéu gen va kiéu hinh tinh khang ciia cac ca thé dau dong tich hop da gen
khang ba tinh trang (vu mua, 2019)

DPanh gia kiéu gen khang DPanh gia kiéu hinh tinh khang ©
Ma s6 Bacla Ray nau Dao 6n Bacla Ray nau DPao on
n dong . ) . | Tinh |..., | Tinh |..., | Tinh
xab|Xa7| Bph20| Bph21| Pil | Pi9®) | CDVB | Diém khing biém khing biém khing
1 N3.2.3 X X X X X 3,5 1 R 4,0 | MR | 3,0 R
2 | N3.217 | x X X X X 2,5 1 R 4,0 | MR | 3,0 R
3 | N3242 | x X X X X 4,0 1 R 3,8 | MR | 2,5 R
4 | N3654 | x | x X X X 2,5 1 R 38 | MR | 2,5 R
5] N3915 | x | x X X X X 2,0 1 R 3,9 | MR | 3,0 R
6 | N3.10.20 | x | x X b'd X X 2,5 1 R 39 | MR | 2,5 R
7 |N311.25| x | x X X X X 2,5 1 R 3,8 | MR | 3,0 R
BT7 (BC) 21,9 9 HS 9 HS | 55 | MS

Chii thich: (*): Mic diém trung binh thang diém IRRI (2013); CDVB: Chiéu dai vét bénh; R- Khing, MR:

Khing vira; MS: Nhiém wvira; HS: Nhiém ndng

3.2. Két qua khao nghiém tac gia va danh gia
tinh khang cta cac dong trién vong tich hop da gen
khéang & cac viing sinh thai

Bon dong lua BT7.2.17; BT7.9.15, BT7.10.20 va
BT7.11.25 duoc trién khai khao nghiém tac gia tai 5
diém thi nghiém tai Ha Noi (2 diém), Thai Binh,
Quang Ninh va Ha Tinh. Két qua theo d6i mot s6 dac
diém nong sinh hoc chinh, niang suit va chat luong
ctia cac dong trién vong duoc thé hién & bang 6. Bon

dong trién vong nhin chung c6 TGST ngin, cac dac
diém nong sinh hoc twong tu giong BT7. Hai dong
BT7.10.20 va BT7.11.25 tich hop 6 gen khang (xa5,
Xa7, Bph20, Bph21, Pil, Pi9(t)) déu c6 kha nang
khang t6t véi bénh bac 14 va dao 6n trong diéu kién
khong st dung thuoc BVTV. Dong lua BT7.11.25 co
nang suit thuc thu (NSTT) cao hon déi ching BT7
16,5% trong vu xuan. Trong vu mua, dong BT7.10.20
c6 NSTT cao hon déi ching BT7 17,1% va c6 chat
lugng com gao ndi troi hon 3 dong con lai. Dong
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BT7.10.20 tich hop 6 gen khang (xa5, Xa7, BphZ0,
Bph21, Pil, Pi9@®) nén di truyén cta giéng Bic
Thom 7 duoc dat tén 1la AGI-6 va gt Vién Bao vé
Thuc vat danh gia tinh khang véi bénh bac 13, dao 6n

va ray nau trong diéu kién lay nhiém nhan tao. Két
qua danh gia cho thiy dong trién vong AGI-6 c6 kha
niang khang bac 14 diém 2,9, khang vira ray nau diém
3,7 va khang dao on diém 3,0 (Bang 8).

Bang 7. Két qua so sanh cac dong trién vong

T | .. Tendong| prv 917 | Br7.9.15 | BT7.1020 | BT7.1125 | BT7 ®/0)
Chi tiéu
1 TGST Vu xuin 127 128 128 126 126
(ngay) Vumua 102 102 100 101 101
2 | Chiéu cao cay (cm) 106-116 107-115,5 104-112,6 108,9-115,9 106,2-112,3
3 |Do cung cay (diém) 1 1 1 1 1
4 |Dang than 1 1 1 1 1
5 |Dang la dong 1 1 1 1 1
6 |Mausicla 5 5 5 5 5
7 |S6 bong hiru hiéu/khém 5,7 5,7-6 58-6,4 58-6,5 5,3-59
8 |Sé6 hat chac/bong 158,5-161 155,7-161 153,7-165,1 159,0-162,4 142,6-145,5
9 |KL1000 hat (g) 20-20,5 19,3-19,5 18,6-19,9 18,4-19,1 18,3-17,5
10 |Ty lé hat 1ép 11,0 12,5 11,9 13,1 12,6
NSTT Vu xuan 57,2 55,8 56,4 57,3 49,3
11 (ta/ha) Vumua 56,1 53,9 54,2 53,3 46,3
% NSTT vuot| Vuxuan 16,3 13,5 14,7 16,5
12 doi chimg Vu mua 21,1 16,5 17,1 15,1
Bénh dao 6n Haila 0-1 0-1 0-1 0-1 13
13 e n
(diém) C6 bong 0-1 0-1 0-1 0-1 1-3
14 Bénh bac 14 (diém) 0-1 0-1 0-1 0-1 1-5
15 Bénh kho vin (diém) 1-3 1-3 1-3 1-3 1-3
16 Sau cuén 14 (diém) 0-1 0-1 0-1 0-1 0-1
17 Sau duc than (diém) 0-1 0-1 0-1 0-1 0-1
18 Ray nau (diém) 0-1 0-1 0-1 0-1 0-1
19 | Chatluong com (diém) 15,8 15,8 16,0 15,6 16,8
Béng 8. Két qua danh gia kha ning chdng chiu ray nau, bac 14, dao on ctia dong lua AGI-6 trong diéu kién lay
nhiém nhan tao
STT | Ten giong Ray nau Dao onla Bacla
Caphai | Muc danh gia | Cdphai | Mtic danh gia | C4phai | Mtc danh
gia
3 AGI-6 3,7 Khang vira 3,0 Khang 2,9 Khang

Nguon: Vién Bao vé Thuc vat

Tém lai, 4p dung phuong phéap chon giong nho
chi thi phan t& va lai tré lai (MABC) da tich hop duoc
5- 6 gen khang xab, Xa7, Bph20, Bph21, Pil, Pi9®t)
vao giong lda chat luong Bac Thom sé 7. Cac dong
trién vong van gitt duoc cac dic diém nong sinh hoc,
chat luong twong tu giong goc. Cac dong trién vong
c6 kha nang khang tot véi bénh dao 6n, bénh bac 14
(diém < 3) va chong chiu vira voi ray nau (diém < 4).
Két qua theo doi trong hai vu xuan 2020 va vu mua
2020 da cho thay, dudi ap luc ctia sau bénh hai, ning

suat ctia cac dong trién vong co thé vuot doi ching
tir 13% tré lén. Dong lua trién vong AGI-6 (tir dong
goc BT7.10.20) tich hop 6 gen khang xa5, Xa7,
Bph20, Bph21, Pi1, Pi9(t), c6 kha nang khang bac 1a
diém 2,9, khang vira ray nau diém 3,7 va khang dao
on diém 3,0 da mang cac dac diém nong sinh hoc
chinh cta giéng goc BT7, c6 chat luong com gao gan
tuong tu giong goc BT7 sé duoc tiép tuc chon loc lam
thuan va gti khao nghiém VCU, khao nghiém DUS
va khao nghiém san xuit tai cadc vung sinh thai dé
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danh gia kha nang thich tng va trién vong cta giong
Iua tich hop da gen khang.

3.3. Két qua xay dung Quy trinh tich hop da gen
khang da yéu t6 vao giong lia chat luong bing chi
thi phan t& MABC

Ap dung phuong phéap chon giong nho chi thi
phan tt va lai tro lai (MABC) da tich hop thanh cong
6 gen khang xab, Xa7, Bph20, Bph21, Pil va Pi9(@t)
vao giong laa chat luong Bac Thom s6 7. Quy trinh
tich hop da gen khang da yéu t6 vao giong laa chat
luong béang chi thi phan t&t (MABC) duoc thuc hién
trong 3 giai doan va dugc dién giai cu thé dusi day
(Hinh 4).

3.3.1. Giai doan 1: Lai tao dong da gen khang
don tinh trang (khang bac I4/ray nau/dao 6n)

Brrée 1: Chon nguodn vat liéu cho gen 1a cac dong
NILs nhap noi tr IRRI mang gen khang muc tiéu
(xab, Xa7, Bph20, Bph21, Pi1, Pi9()...) va giong nhan
gen la giong lda chat luong Bac Thom sé 7 (BT7).
Lai tao cac quan thé F,. Xac dinh bo chi thi lién két
chat voi cac gen khang muc tiéu cho da hinh gita hai
giong bo me dé phan tich chon loc c4 thé mang gen
khéang va bo chi thi SSR da hinh giita hai giong bo
me trén toan hé gen dé phan tich va chon loc ca thé
mang nén di truyén ctia giong BT7.

Buoc 2, Buoc 3, Buoc 4, Buoc 5, Buoc 6: Lai tao
va chon loc céc ca thé mang gen muc tiéu va mang
nén di truyén cao nhat cta giéng BT7 trong cic quan
thé BC,F,, BC,F,, BC,F;, BC,F, bang phuong phap
chon loc dua vao chi thi phan tr va lai tré lai (MABC)
(chon loc ~ 10-20 ca thé mang 2 gen khang/quan
thé).

3.3.2. Giai doan 2: Lai tao va phat trién dong tich
hop da gen khang da tinh trang

Buoc 7:Lai tao quan thé tich hop da gen khang
v6i da tinh trang. Phan tich kiéu gen va chon loc ca
thé mang cac gen khang muc tiéu va mang nén di
truyén giong voi giong goc.

- Lua chon 7-10 c4 thé BC,F,/quan thé c6 kiéu
gen di hop tir doi véi 2 gen khang muc tiéu/tinh
trang (khang bac 14/dao 6n/ray nau) va mang nén di
truyén giéng goc lon nhat (nén di truyén cta giong
BT7).

- Lai tao cac t6 hop lai BC,F; mang da gen khang
voi hai tinh trang (bac 14 va ray nau, dao on va ray
nau). Phan tich kiéu gen dé chon cac ca thé BC,F,
mang da gen khang hai tinh trang (khang bac 14 va
ray nau, dao 6n va ray nau). Theo doi dic diém nong
sinh hoc trén dong ruong, chon loc cac c4 thé co dic
diém nong sinh hoc véi giong goc, lay nhiém nhan
tao dé chon loc tinh khang, chon ~ 3- 5 ca thé dau
dong/quan thé tiép tuc lam vat lieu lai tao.

Buoc 8: Lai tao cac cay BC,F, mang da gen
khang hai tinh trang véi nhau dé tao quan thé tich
hop da gen khang véi ba tinh trang (khang bac 14,
ray nau va dao 6n).

Buoc 9, Buoc 10, Budc 11:Tiép tuc tu thu tao thé
hé BC,F,, BC,F; va danh gia cac dong tich hop gen
khang ba tinh trang (khang bac 14, ray nau va dao
on).

- banh gia kiéu hinh tinh khang, phan tich kiéu
gen, cac diac diém nong sinh hoc, nang suit, chat
luong, kha nang khang sau bénh trén déng rudng.
Chon 57 dong lda c6 dac diém nong sinh hoc, nang
suat, chat luong twong duong giong lua goc BT7, tich
hop 4-6 gen khang (xas, Xa7, Bph20, Bph21, Fil,
Pi9(®)..) va biéu hién tinh khang bac 14, ray nau, dao
on (diém < 5).

Buée 12: Phat trién cac dong thuan tich hop da
gen khang ba tinh trang, khao nghiém tac gia, so
sanh xac dinh cac dong tich hop gen c6 trién vong
(mang cac dic diém nong sinh hoc, chat luong gao
ctia giong goc BT7, tich hop 5- 6 gen khang va biéu
hién tinh khang v6i bac 14, dao on (diém < 3) va
chong chiu ray nau (diém < 5) trong diéu kién lay
nhiém nhan tao.

3.3.3. Giai doan 3: Giri khdo nghiém quoc gia
giong lia trién vong tich hop da gen khang da yéu to

Buoc 13, Buoc 14, Buoc 15:

- Gti khao nghiém VCU, khao nghiém DUS va
khao nghiém san xudt cac dong uu tu tich hop da
gen khang véi ba tinh trang (khang bac 14, ray nau,
dao 6n).

- Danh gi4 nhan tao va dong ruong vé kha nang
khéng da tinh trang cta giong lua trién vong tich hop
da gen khang véi bac 14, ray nau, dao on.
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Hinh 4. Quy trinh tich hop da gen khiang da yéu td vao gidng lua chit luong bing chi thi phan tit MABC

4. KET LUAN

Nghién ctu da tich hop thanh coéng 56 gen
khéang bénh bac 14, ray nau va dao 6n vao gioéng lua
chat luong Bac Thom s6 7 bang phuong phap chon
giong dua vao chi thi phan t va lai tré lai (MABC).
Dong lua trién vong AGI-6 duoc tich hop 6 gen
khang xa5, Xa7, Bph20, Bph21, Pil va Pi9(®), c6 kha
ning khang bac 14 diém 2,9, khang vira ray nau diém
3,7, khang dao 6n diém 3,0, 34 mang cac diac diém
nong sinh hoc chinh cta giong goc BT7, c6 chat
lwrong com gao gan tuong tu giong goc BT7. Dong
trién vong AGI-6 sé duoc tiép tuc chon loc 1am thuan
va gt khao nghiém VCU, khao nghiém DUS va khao
nghiém san xuit tai cac vung sinh thai dé danh gia
kha nang thich tng va trién vong cta giong lua tich
hop da gen khang.

Nghién ctu da xay dung thanh cong Quy trinh
tich hop da gen khang da yéu t6 vao giong laa chat
luong bang chi thi phan tt MABC. Quy trinh c6 kha
ning ap dung dé cai tién giong cay tréong mang

nhitng tinh trang mong mudn phuc vu san xuit nong
nghiép bén vimg tai Viéet Nam.
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RESEARCH ON PROCEDURE OF INTROGRESSING MULTIPLE RESISTANCE GENES FOR
MULTI-TRAITS INTO HIGH QUALITY RICE CULTIVAR BY USING MARKER-ASSISTED
BACKCROSSING (MABC)
Nguyen Thi Minh Nguyet, Nguyen Thi Nhai, Nguyen Ba Ngoc,

Dao Van Khoi, Chu Duc Ha,
Le Hung Linh, Nguyen Thi Thanh Thuy

Summary

A high quality rice cultivar Bac Thom No. 7 (BT7) is one of the most popular rice varieties in the Northern
provinces. However, cultivation of BT7 is seriously affected by the development of pests and diseases,
especially bacterial leaf blight, blast and brown plant hopper. This study is carried out with the purpose of
building the procedure of introgressing multiple resistance genes for multi-traits into high quality rice
cultivar by using marker-assisted backrossing (MABC). The research results have successfully applied the
MABC method to introgress 5-6 resistance genes (xa5, Xa7, Bph20, Bph21, Pil and Pi9 (¢)) into the high
quality rice cultivar, Bac Thom No7 (BT7). A potential rice line, AGI-6 (from the original line BT7.10.20)
harboring 6 resistance genes xa5, Xa7, Bph20, Bph21, Pil and Pi9 (1), demonstrated good tolerance to
target traits: resistant to bacterial leaf blight (score 2.9), middle resistant to brown plant hopper (score 3.7),
and resistant to blast (score 3.0). AGI-6 line showed the main agronomic characteristics of original variety
BT7, grain quality was almost similar to BT7 and yield 14.7% higher than BT7 in the summer crop. This line
will be further selected for purification and sent for VCU, DUS testing and production trials in ecological
regions to evaluate the adaptability and prospect of new variety in production. "Procedure of introgressing
multiple resistance genes for multi-traits into high quality rice cultivar by using marker-assisted
backrossing (MABC)" can be applied to improve plant varieties with desirable traits for sustainable
agricultural production in Vietnam.

Keywords: Bacterial blight, blast, brown planthopper, MABC, procedure of introgressing multiple
resistance genes.
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