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UNG DUNG CHI THI PHAN TU TRONG CHON TAO GIONG LUA CHIU NGAP
AS996-Subl
Doan Thi Huong Giang", Luu Minh Cuc', Lé Huy Ham'
TOM TAT

Chi thi phan ti da dugc ing dung rat nhiéu trong linh vuic chon tao gidng cay trong, ddc biét 1a cay ltia. Quan
thé chon giéng dugc tao ra tu viéc lai tao gitia gidng lia AS996 va giong lia mang gen chiu ngip IR64-Subl.
QTL chiu ngap Subl, giti vai tro t6i 70% tinh chiu ngap. St dung 400 chi thi d€ sang loc hai giéng b6 me da tim
dugc 71 chi thi SSR cho da hinh. Tién hanh chon loc cac cd thé ctia quan thé lai tré lai trong thé h¢ BC F , BC F,
va BC,F, bang chi thi phén t{ SSR da hinh d€ sang loc su c6 mit ciia QTL chiu ngdp Subl va nén gen giéng nhan
gen. Trong s6 120 ca thé BC F,, da chon dugc ca thé s6 16 mang nén gen ctia giéng AS996 la 80% (alen A), va
mang ki€u gen di hop tii (alen H) dat ti1¢ 20% dé€ phat trién ti€p quan thé lai trd lai. Trong s6 128 ca thé BC F,
da chon dugc cé thé s6 5 mang nén gen clia gidng AS996 12 93,8% (alen A), va mang kiéu gen di hgp t (alen H)
dat ti1é 6,2% dé€ phat trién ti€p quan thé lai trd lai trong viéc tao thé hé BC,F, cho chon giong. Trong s6 132 ca
thé BC,F, da chon dugc cd thé s6 56 v6i 98,9% nén di truyén clia giong nhan gen AS996 va mang QTL Subl.
Ca thé s6 56 clia thé hé¢ BC,F, dugc tu thu tao ra thé h¢ BC,F,, BC,F, dé phat tri€n thanh quan thé chon giéng
trong céc giai doan ti€p theo. Cac dong BC,F, c6 dac diém nong sinh hoc t6t va c6 tinh chiu ngap cao tiép tuc
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dugc chon loc dé tao gidng lta chiu ngdp méi ASS996-Subl thich ting vdi bién déi khi hau.
Tu khoa: Cay laa, chon gidng, chi thi phan tt, chiu ngap, QTL Subl

I. PAT VAN PE

Theo d4nh gi4 ctia Uy ban Lién Chinh pht vé
bién d6i khi hau (BDKH), Viét Nam la m¢t trong 5
nudce bi anh hudng nhiéu nhat béi BDKH. Chiu anh
hudng ning né do muc nudc bién dang sé kéo theo
phan 16n dat mau md& nhat ctia Viét Nam sé bi ngap.
Theo d9, san lugng lta c6 thé gidm dang ké do muc
nudc bién dang cao va sy thay d6i lugng mua lam
thay déi thiy hoc 6 cdc viing dong bang (Wassmann
et al., 2004). Khi cac vung trong lda bi ngap lut,
khoang 10% dan s6 Viét Nam sé bi anh hudng truc
tiép, nhung dédc biét nghiém trong & Poéng biang
song Ctiu Long (1én t6i 38,9%) (Hens et al., 2018).
Hién tugng ngap ung la mot vin dé phd bién ctia san
xudt nong nghiép nudc ta, riéng khu vic Péng bing
song Ctiu Long hién c6 khoang 600.000 ha dat nong
nghiép bi anh hudng cta ngdp ung thuong xuyén
(Bo Nong nghiép va PTNT, 2015). Pit nong nghiép
bi gidm va ndng suét cdy trong giam sé ddt ra nhiing
thach thtc to 16n cho nganh néng nghiép trong viéc
dam bao an ninh luong thuc cho khoang 98 triéu
nguoi Viét Nam (Dat et al., 2019). Vi vay, cai thién
kha nang chiu ngap ctia cac giong laa la yéu cau cap
thiét trong diéu kién canh tdc méi dudi tac dong ctia
hién tugng bién d6i khi hau toan cau. Muc tiéu ctia

nghién ctu la ting dung phuong phap chon giéng
nhd chi thi phan tt lién két qua cac thé hé lai tré lai
(MABC) nhiam dua QTL Subl vao giéng lua AS996
ma van gitt dugc phan I6n nén gen ctia giong AS996
dé tao gidng chiu ngap thich hgp sinh thdi ving
dong bing ven bién ctia Dong bing séng Ctiu Long.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctiu

Gidng lua nhén gen 1a gidng AS996, ngin ngay,
chét lugng gao trung binh, ning sudt kha cao dugc
trong pho bién & viing Pong bing soéng Ciiu Long.
Giong cho gen 1a giong IR64-Sub1 dugc nhap noi tit
Vién Nghién ctiu Lua Quoc t€, mang locus gen Subl,
la QTL chinh chiu trach nhiém t&i 70% tinh chiu
ngép trong giong laa. Toéng s6 400 chi thi SSR dugc
st dung d€ tim chi thi cho da hinh gitia hai giong
AS996 va IR64-Subl 1am b6 me trong quén thé lai
tao. Cac vat tu, hda chat sinh hoc phan tl chuyén
dung ctia cac hang Sigma, Thermo va IDT (My).

2.2. Phuong phap nghién ctu
Phuong phap chon giong MABC: AS996 dugc

lai v6i IR64-Subl d€ thu hat lai F . Thé hé¢ F| dugc
lai tr6 lai v6i AS996 dé€ thu hat BC F,, BCF, va
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BC,F,. ADN ctia hai giong b6 me va céc thé hé con
lai dugc tach chiét bang phuong phip CTAB. Su
dung 400 chi thi SSR d€ sang loc chi thi da hinh
gitia hai giong b6 me, céc chi thi cho da hinh dugc
dung dé sang loc locut gen chiu ngép Subl va chon
loc nén di truyén & cdc thé hé chon giéng BC F,,
BC,F, va BC,F . Di¢n di trén gel polyacrylamide
6%, ghi nhan s6 liéu trén Excel. Phan tich s6 liéu
kiu gen bang phin mém Graphical Genotyper
(GGT 2.0) (Van Berloo, 2008).
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I1IL. KET QUA VA THAO LUAN

3.1. Panh gia da hinh cac giong b6 me giiia giong
cho va nhén gen khing

Trong nghién ctiu nay da st dung téng s6 400
chi thi SSR rdi rac trén 12 nhiém sic thé lda dé xac
dinh cac chi thi da hinh ADN gitia giéng lia AS996
va IR64-Subl. Két qua cho thdy, 71 chi thi SSR
(chiém 17,75%) cho da hinh gitia hai giong b6 me.
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Hinh 1. Két qua kiém tra chi thi phan tt SSR dé tim chi thi da hinh gitia giéng lta AS996 va IR64-Subl
Ghi chui: Hang chii phia trén la tén cdc chi thi SSR dugc sit dung, hang chit phia dudi P1: AS996, P2: IR64-Sub]l.

3.2. Két qua chon loc ca thé mang locut gen Subl
chiu ngap va nén di truyén giong AS996 trong
quéan thé BC F,

Thé hé F da dugc tao ra khi tién hanh lai tao
gitia hai giong AS996 va IR64-Subl. Céc ca thé F1
dugc danh gid bing hai chi thi ART5 va SC3 va xac
dinh chinh xdc cay lai. Ki€m tra 22 cay lai F, cho
thdy, cd 22 cay F, déu la cay lai khi mang bang di
hop tt d6i vé6i 2 chi thi dugc dung dé kiém tra. Tién
hanh lai héi giao cic ca thé F, v6i AS996 dé tao

quin thé BC F

F,, thu dugc 120 hat lai BC F,.

bé xac dinh nhiing ca thé€ mang locus gen muc
tiéu Subl trong quan thélai tré lai BC F, chung toi
da tiép tuc st dung 2 chi thi phan tti 1a SC3 va ARTS5,
c6 lién két chat véilocut gen muc tiéu Subl. Két qua
trong téng s6 120 ca thé ctia quan thé BC F , da xac
dinh dugc 56 ca thé mang gen Subl, co kiéu gen di
hop tt (H) v6i hai chi thi dung dé sang loc 1a ART5
va SC3 (Hinh 2 va 3).
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Hinh 2. Sang loc céc cé thé ctia quan thé BCIF1 (AS996/IR64-Subl) bang chi thi ART5
Ghi chii: Lan gel 1, 26: thang chudn 25bp (M), Lan gel 2: IR64Subl, Lan gel .3: AS996; Lan gel 4-25 va 27-48: cdc

cd thé BCIFI (A hodc H).
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Hinh 3. Sang loc cac ca thé ctia quin thé BC F, (AS996/IR64-Subl) bing chi thi SC3
Ghi chii: Lan gel 1-24 va 26-47: cdc cd thé BCIF1 (A hodc H), Lan gel 48: AS996 (A), Lan gel 49: IR64-Sub1 (B),

Lan gel 50: thang chudn 25bp (M).
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Cac ca thé mang locut gen Subl trong quén thé
BC,F, tiép tuc dugc phan tich ki€u gen v6i 71 chi
thi phén tt da hinh trén 12 nhiém sic thé d€ danh
gid nén di truyén cta tling ca thé ¢ thé h¢ BCF .
Két qua phan tich ki€u gen ctia 56 ca thé BCF,
mang locut gen Subl véi chi thi da hinh trén 12
nhiém sic thé dugc doc va nhip vao phin mém
Excel va dugc phan tich qua phin mém Graphical
Genotypes 2.0 (GGT v. 2.0) nham tim kiém c4 thé
mang nén di truyén gan véi giong AS996 nhit.

Trén quan thé BC F , khi dua s6 liéu vao phan tich
trong phdn mém GGT v. 2.0 cho thdy, phan mém da
tinh toan gia tri nén gen ctia giong AS996 trén ca quan
théla 75,5 % (mang alen A), va s6 ca thé mang gen di
hop tti (mang alen H) dat ti 1é 24,5%, tuong ting nhu
ly thuyét da néu. Trong s6 cac ca thé BC F, da chon

dugc ca thé s6 16 mang nén gen cuia giong AS996 la
80% (alen A), va mang kiéu gen di hgp tti (alen H) dat
ti 1é 20% d€ phat trién tiép quan thé lai trd lai trong
viéc tao thé hé BC F, cho chon giéng.

3.3. Két qua chon loc ca thé mang locut gen Subl
chiu ngdp va nén di truyén giong AS996 trong
quén thé BCF,

Tl ca thé BCF, s6 16, thé h¢ BCF, dugc tao
ra gom c6 128 ca thé. Tach chiét ADN ctia cac ca
thé BCF, va tién hanh xdc dinh kiu gen ctia cac
cay ngay tu giai doan sém ctia cay. Phén tich kiéu
gen v6i hai chi thi phan ti lién két locut gen Subl
la ARTS5 va SC3. Két qua thu dugc 62 ca thé€ mang
locut gen Subl, thé hién bing ki€u gen di hgp tu
v6i ca hai chi thi nay.
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Hinh 4. Sang loc céc ca thé ctia quan thé BC F (AS996/IR64-Subl) bang chi thi ART5
Ghi chii: Lan gel 1, 51: thang chudn 25bp (M), Lan gel 2-25 va 27-48: cdc cd thé BC F, (A hodc H), Lan gel 49: AS996

(A); Lan gel 50: IR64-Sub1 (B).
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Hinh 5. Sang loc cac ca thé ctia quan thé BC,F, (AS996/IR64-Subl) bang chi thi SC3
Ghi chii: Lan gel 1.AS996 (A); Lan gel 2. IR64-Sub1 (B); Lan gel 3, 28: thang chudn 25bp (M); Lan gel 4-27 va 29-50:

cdc cd the BCF, (A hodc H).

Tiép tuc chon loc cic ca thé vita mang locut gen
muc tiéu Subl, viia mang nén di truyén gan nhat
v6i giong lia AS996. Tt ca 62 cd thé BC F mang
locut gen Subl dugc tiép tuc phan tich ki€u gen
bang 71 chi thi phan ti da hinh trén 12 nhiém sac
thé. Két qua danh gid nén di truyén dugc xt Iy trén
phan mém GGT v. 2.0 d€ chon loc c4 thé mang nén
di truyén gan nhat véi giong AS996.

Trén quan thé BCF, khi dua s6 liéu vao phan
tich trong phan mém GGT v. 2.0 cho thdy, gia tri
nén gen ctia giong AS996 trén ca quin thé la 88,1%
(mang alen A), va s6 ca thé mang gen di hop tu
(mang alen H) dat ti 1¢ 11,9%.

Trong s6 cac cd thé BCF , da chon dugc ca thé sé
5 mang nén gen ctia giong AS996 1a 93,8% (alen A),
va mang ki€u gen di hop tt (alen H) dat ti1é 6,2% dé

phat trién tiép quan thé€ lai trd lai trong viéc tao thé
hé BC,F, cho chon giong. Hinh 6 va hinh 7 1a nhiing
két qua dugc phan tich trén phan mém GGT phéan
tich nén di truyén cd thé¢ BCF 56 5.

3.2.3. Két qud chon loc cd thé mang locut gen Subl
chiu ngdp va nén di truyén giong AS996 trong
qudn thé BCF,

T ca th€ BC,F, 56 5, lai trd lai v6i AS996 dé tao
ra dugc 132 ca thé BCF . Tach chiét ADN cua cic
ca thé¢ BCF, va tién hanh xac dinh ki€u gen ctia
cac cay ¢ giai doan sém ctia cay. Phén tich kiéu gen
BC,F véihai chi thi phan tu lién két locut gen Subl
la ART5 va SC3. Két qua thu dugc 58 ca thé mang
locut gen Subl, thé hién bing kiéu gen di hgp tu
v6i ca hai chi thi nay.
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Hinh 6. Sang loc cac cé thé ctia quan thé BCF, (AS996/IR64-Subl)bang chi thi ART5
Ghi chii: Lan gel 1-24 va 25-46: cdc cd thé BC,F, (A hodc H); Lan gel 47: AS996 (A); Lan gel 48: IR64-Sub1 (B).
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Hinh 7. Sang loc cic ca thé ctia quan thé BC,F  (AS996/IR64-Subl) bang chi thi SC3
Ghi chii: Lan gel 1-25 va 26-47: cdc cd thé BC,F, (A hodc H); Lan gel 48.A8996 (A),Lan gel 49. IR64-Subl (B).
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Hinh 8. Két qua phan tich nén di truyén 58 ca thé BC,F bing phan mém GGT v. 2.0
Ghi chii: Phia trén la s6 thii tu nhiém sdc thé; s phia bén trdi la so thii ty cd thé BC F, ki€m tra nén di truyén, phdn
biéu thi mdu dé la nén di truyén AS996, phdn xanh la di hgp tit. Don vi ban dé: cM.

Tuong ty nhu v6i quan thé BC F, va BCF , tiép
tuc chon loc céc ca thé viia mang locut gen muc
tiéu Subl, viia cé nén di truyén gan nhét véi giong
lda AS996. Tat cd 58 ca thé BC,F mang locut gen
Subl dugc tiép tuc phan tich kiéu gen vé6i 71 chi
thi phan t da hinh trén 12 nhiém sic thé. Két qua
danh gia nén di truyén dugc xt ly trén phan mém
GGT v. 2.0 dé chon loc ¢4 thé mang nén di truyén
gan nhat véi giong AS996.

Trén quan thé BC,F,, khi dua s6 liéu vao phan
tich trong phan mém GGT v. 2.0 cho thdy, gia
tri nén gen cua gidng AS996 trén ca quan thé la
93,9% (mang alen A), va s6 ca thé mang gen di hop
tt (mang alen H) dat ti 1¢ 6,1%.

Trong s6 cac ca thé BC,F,, da chon dugc ca thé
s6 56 mang nén gen cua gidng AS996 la 98,9%
(alen A), va mang kiéu gen di hop tu (alen H) dat
ti1é 1,1% dé€ phat trién tiép quan thé chon gidng.
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Hinh 9. Két qua phan tich di truyén c4 thé BC,F s6 56 bang phan mém GGT 2.0

Ghi chii: Ban do vi tri va ki€u gen ctia 71 chi thi SSR trén 12 nhiém sac thé cia cd thé BC,F, 56 56. Phdn biéu thi mdu
dé (A) la nén di truyén AS996, phdn xanh la di hgp tit (H). Don vi bdn dé: cM.

IV.KET LUAN

St dung 400 chi thi dé€ sang loc hai giéng lua
AS996 va IR64-Subl st dung lam b6 me da tim
dugc 71 chi thi SSR cho da hinh. Da st dung 71 chi
thi da hinh dé€ sang loc cdc thé hé quan thé hoi giao
BC F, dén BC,F nham chon dugc cic cd thé mang
gen khang va c6 t6i da nén di truyén cua giong
nhan gen. Sau ba thé hé lai tré lai, viéc ing dung
chi thi phan ti va lai trd lai da tao ra ca thé BCF,
tot nhat véi 98,9% nén di truyén ctia giong nhin
gen AS996 va mang locut gen Subl khi danh gia
bang 2 chi thi phan ta ART5 va SC3.

Cay BCF, s6 56 dugc ty thu tao thé h¢ BCF,,
BC,F, dé phat trién thanh quén thé chon giéng trong
cac giai doan tiép theo. Cac dong BC F, c6 dic diém
nong sinh hoc tot va cé tinh chiu ngap cao ti€p

tuc dugc chon loc d€ tao gidng lua chiu ngdp mdi
ASS996-Subl thich ting v6i bién d6i khi hau.
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Application of molecular markers in breeding of submergence-tolerant rice variety
AS996-Subl
Doan Thi Huong Giang, Luu Minh Cuc, Le Huy Ham
Abstract

Molecular markers have been widely applied in the field of plant breeding, especially in rice breeding. The breeding
population was created by crossing two rice varieties, including AS996 and IR64-Subl carrying submergence-
tolerant gene. QTL Subl, which plays a role of up to 70% of the submergence tolerance. 71 SSR markers were found
to be polymorphic among 400 studied markers for screening two parent breeds. The polymorphic SSR makers were
used to select individuals of the backcross population in the BC F, BC,F, and BCF, generations for screening the
presence of QTL Subl and genetic background. The individual number 16 with 80% of AS996 genetic background
(A allele), and 20% heterozygous genotype (H allele) was selected among 120 BCIF1 individuals for further
development of backcross population. The individual number 5 with 93.8% of AS996 genetic background (A allele),
and 6.2% heterozygous genotype (H allele) was selected among 128 BC F1 individuals for developing the BC,F1
generation. The individual number 56 with 98.9% genetic background of the variety AS996 and carrying the QTL
Subl was selected among 132 individuals in the BC,F1 generation. The line number 56 of BC,F, was self-pollinated
to create the BC,F,, BC,F, generations which are used for population selection in the next stages. The BC,F, lines
with good agro-biological characteristics and high submergence tolerance continue to be selected for creating a new
submegence-tolerant rice variety ASS996-Sub1 adapted to climate change.

Keywords: Rice, breeding, molecular marker, submergence tolerance, QTL Subl
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DANH GIA DAC PIEM SINH TRUOGNG, PHAT TRIEN
CUA MOT SO DONG TU PHOI Y DI (Coix lacryma-jobi)
Trinh Van Vugng', Nguyén Van Tam', Nguyén Thi Huong',
T6 Thi Ngan', Tran Thi Lan', Nguyén Vin Khiém"
TOM TAT

Trong nghién ctiu nay, dic diém sinh trudng, phat trién va ning sut ctia 10 dong y di tao ra bing tu phdi
qua ba thé hé S1, S2 va S3 da dugc danh gia tai huyén Tam Pado, tinh Vinh Phuc trong cac vu Xuan He tu thdng
01 ndm 2019 dén thang 10 nam 2021. Thi nghiém dugc bé tri tudn tg khong nhic lai, dién tich 6 thi nghiém la
30 m*/dong. Két qua nghién ctu da cho théy cac giai doan sinh trudng, phét trién, cic yéu t6 cdu thanh nang
sudt va ndng sudt ctia cac dong tu phdi tao ra cé su thay ddi trong cac thé hé. Céc dong c6 tiém ning ning sudt
ly thuyét, thuc thu cao va 6n dinh qua 3 thé hé 1a Cx2.1.1, Cx8.1.1, Cx9.1.1. Két qua nghién ctiu thu dugc la tién

dé cho phat trién cac dong y di thuan phuc vu chon tao gidng y di nang sudt cao trong tuong lai.

Tu khéa: Y dj, sinh trudng, phat trién, ty phdi

' Vién Duoc Liéu
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