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NGHIEN CUU UNG DUNG PHUONG PHAP MABC
TRONG CHON TAO GIONG LUA CHIU NGAP AS996
Doan Thi Huong Giang', Luu Minh Ctc', Lé Huy Ham'

TOM TAT

Phuong phép ting dung chi thi phén t va lai trd lai (MABC) da dugc st dung dé cai tién giong lia AS996 phd
bién thanh gidng lua c6 thé chiu ngdp ma van duy tri cdc dic tinh ban dau dang dugc néng dan va ngudi tiéu diung
don nhan. QTL chiu ngap Subl giti vai tro téi 70% tinh chiu ngap. Gen nay dugc quy tu vao giong AS996 bang lai
trd lai va ho trg clia chi thi phén ttt. Nghién cttu da sti dung 460 chi thi phén tii d€ danh gid da hinh ctia b6 me; trong
d6, 53 chi thi da hinh dugc st dung d€ danh gid cac thé hé BC1F1, BC2F1 va BC3F1. Sau ba thé hé lai tré lai, viéc ting
dung MABC d3 tao ra ca thé BC3F1 t6t nhat v6i 100% nén di truyén ctia gidng nhén gen va kich thudc gen chuyén
Subl1420.3 Mb, nam gitia 2 chi thi phan td ARTS5 va SC3. Chon loc kiéu hinh dugc thyc hién trén thé hé BC3F2 ctia
cac dong da dugc lya chon. Ty 1é s6ng sot ctia nhiing dong da chon nay va IR64 Subl gan nhu giéng nhau. Cac dong
BC3F3 ¢6 dic diém nong sinh hoc t6t tiép tuc dugc chon loc dé€ tao gidng lua chiu ngdp méi ASS996-Subl thich ting

vé6i bién d6i khi hau.

T khéa: Chon giong, ciy lua, MABC, chiu ngép, QTL Subl

L. DAT VAN DBE

Bién d6i khi hiu la mét trong nhiing thach thiic
16n nhat ctia nhan loai thé ky 21. Hién tugng bién d6i
khi hau kéo theo sy gia ting ctia nhiét d¢ trai dat, sy
dang cao ciia muc nudc bién gay nén ngip lut va gay
nhiém man nguén nudc anh hudng 16n t6i san xuét
ndng nghiép (Pham Khoi Nguyén, 2009). Hién tugng
ngdp ung la mot vin dé phd bién clia san xuit nong
nghiép nudc ta, riéng khu vic Dong bing song Ciliu
Long hién c6 khoéng 600.000 ha dit nong nghiép bi
anh hudng cua ngap Ung thuong xuyén (Bo Nong
nghiép va PTNT, 2011). Vi vdy cai thién kha ning
chiu ngép ctia cac giong lda la yéu ciu cap thiét trong
diéu kién canh tac méi dudi tac dong ctia hién tugng
bién d6i khi hau toan cau. Viéc phat trién va st dung
chi thi phan ti dé ddy nhanh qua trinh quy tu gen
d6 vao nhiing gidng mdi ning sudt cao thong qua
phuong phép chon giong lai trd lai két hgp véi chi
thi phan tt (marker assisted backcrossing - MABC)
(Thomson et al., 2009; Septiningsih et al., 2009;
Singh et al., 2009) da dat dugc cac két qua budc dau.
Muc tiéu ctia nghién ctu la iing dung phuong phéap
MABC nham dua QTL Subl vao gidng lua AS996
ma van gili nguyén nén gen ctia giong AS996 dé tao
giong chiu ngép thich hgp sinh thai viing Pong bing
ven bién ctia Dong bang song Ctiu Long.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

- Giéng lua nhén gen: La gidng AS996, ngin ngay,
chit lugng gao trung binh, nidng suat kha cao dugc
trong phé bién & viing Dong bang song Ctiu Long.

- Gibng cho gen: La giong IR64-Subl dugc nhip

noi ti Vién Nghién ctiu Lia Quéc t€, mang locus
gen Subl, 1a QTL chinh chiu trach nhiém téi 70%
tinh chiu ngép chim trong giong laa.

- Giong lta man cam véi ngép trong thi nghiém
danh gia tinh chiu ngap la giong IR42 nhap noi tu
Vién Nghién ctiu Lua Qudc té.

- Hon 460 chi thi SSR da dugc st dung trong
nghién ctu.

- Cac vat tu, hoa chiat sinh hoc phan t
chuyén dung.

2.2. Phuong phap nghién ctiu

- Phuong phap chon giong MABC: AS996 dugc
lai v6i IR64 Subl dé thu hat lai F . Thé h¢ F dugc lai
trd lai véi AS996 dé thu mot lugng 16n BC F, BCF,
vaBCF,.

- 460 chi thi SSR rai rac trén 12 nhiém sic thé ctia
lta st dung cho viéc sang loc chi thi da hinh dung
trong sang loc gen dich, ti t6 hgp va nén gen & cic
thé hé chon giéng BC F, BC,F va BC/F..

- Phan tich ADN c4 thé cua c4c thé hé lai tré lai
v6i cac chi thi SSR, dién di trén gel polyacrylamide
6%, ghi nhan s6 liéu lai trén Excel.

- Phén tich s6 liéu bang phidn mém Graphical
Genotyper (GGT 2.0) (Van Berloo, 2008).

- banh gia mic do chiu ngip theo phuong phéap
tiéu chudn cta IRRI v6i di€ém danh gia tiu 1 dén 9
(IRRI, 2014).

- Thi nghiém dugc b6 tri theo khdi ngau nhién
hoan chinh RCB.

- Panh gia dic tinh n6ng sinh hoc cta cac
dong chon giong theo phuong phap chon giéng
truyén thong.

! Vién Di truyén Nong nghiép
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I1I. KET QUA VA THAO LUAN

3.1. Panh gia da hinh cic giong bd me giiia giong
cho va nhin gen khang

Trong nghién ctiu nay da st dung téng s6 460 chi
thi SSR rai rc trén 12 nhiém sic thé lua d€ xac dinh
cac chi thi da hinh ADN giiia giong lda AS996 va
IR64Subl.

Trén hinh 1 1a nhiing chi thi da dung d€ danh gia
da hinh cac giong bé me. Két qua cho thay 53 chi thi
SSR (chiém 11,3%) cho da hinh gitia hai giong bo
me bao gdm 12 chi thi ndm trén nhiém sic thé s6 9,
chi thi ART5 va SC3 ndm trong ving gen khang, 7
chi thi ndm ngoai viing gen khang, cc chi thj con lai
rai rac tai cac vi tri khac nhau trén 12 nhiém sic thé.
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Hinh 1. Céc chi thi phén t d3 st dung trong sang loc da hinh céc giéng b6 me

3.2. Danh gia ki€u gen thé h¢ BC F,

Budc sang loc gen dich véi tong s6 497 cay BC F,
dugc danh gia trén hai chi thi lién két chit véi QTL
Subl la chi thi ART5 (6,3 Mb) va SC3 (6,6 Mb). ba
tim dugc 165 cay BC F| mang dong thoi ca hai bing
déi vé6i hai chi thi trén. Bude sang loc ca thé tai t6
hop dugc tién hanh d6i véi cac chi thi ndm cung
trén nhiém sac thé mang gen khang va vé hai phia
ctia gen khang. Sau budc sang loc thi hai nay, muoi
bon ca thé ¢b tai té hgp tai vi tri gen khang da dugc
chon lya. Trong s6 cic ca thé nay, c6 5 ca thé mang

vi tri tai t6 hgp hai lan, trong khi 9 ca thé con lai chi
tai t6 hgp mot lan. Ca 14 cé thé nay dugc sang loc
nén gen vai 26 chi thi trén cdc nhiém sac thé con lai.
Két qua la nén gen clia giéng nhéan gen thu dugc tu
62,5% dén 87,5%. Cac ca thé BC F mang hai bang
di hop tt cia cd b6 me sé dugc chon lya nhu trong
hinh 2. Cudi cung, cay t6t nhét (ca thé mang 87,5%
nén gen ctia giéng nhan gen va c6 chia QTL Subl)
dugc chon ra trong thé hé BC F, dugc dung dé tiép
tuc lai tao phét trién quan thé BCF,.

R T T

Hinh 2. Sang loc céc cac thé thé h¢ BC F, (t6 hop AS996/TR64 SUBI) sti dung chi thi SC3.
Giéng 1: thang chudn 25bp, giéng 2 - 25 va 27 - 48: cic cd thé BC1F1, giéng 49: AS996, giéng 50: IR64 Subl.
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3.3. Déanh gid ki€u gen thé h¢ BC F,

Trong s6 506 ca thé ctia thé hé BCF, c6 245 cay
chtta QTL Subl khi sang loc vdi chi thi ARTS5 va SC3
trong vung gen dich Subl. Céc ca thé nay dugc chon
ra dé€ sang loc nén gen ctia gidbng nhén gen véi cac
chi thi nam vé hai phia clia gen khang trén nhiém
sac thé s6 s6 9.

Sau budc sang loc d6, téng cong da chon ra dugc
17 céy tai t6 hgp. Tién hanh sang loc nén di truyén
trén cdc nhiém sic thé con lai véi cac chi thi da cho
da hinh. Két qua danh gid dugc phén tich trén Excel
cho thdy, ty 1é t6i da ctia céc alen giong nhan gen
13 94,7 %; t6i thiéu 1a 89,7%. Céc céy c6 alen gidng
nhan gen tlt 94,7% dén 90,6% da dugc st dung délai
tao phat trién thé h¢ BCF,.
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Hinh 3. Sang loc cc ca thé BC,F, clia t6 hgp AS996/IR64Subl st dung chi thi SC3.
Giéng 1: AS996, giéng 2: IR64Subl, C67-C215: cic ca thé BC,F|

3.4. Danh gid ki€u gen thé h¢ BC F,

Téng 445 cay cua thé h¢ BC,F, dugcsangloc QTL
Subl st dung chi thi ART5 va SC3. Tu do, lya chon
dugc 124 ciy di hop tl tai ving gen khang. Budc
sang loc nén di truyén st dung 52 chi thi da chon
ra 22 ciy c6 nén di truyén cao, trong dé c6 mot cay
(cay P422) c6 mang gen khang va c6 nén di truyén
cua giong nhan gen t&i 100% do6i véi cac chi thi da
sti dung.

Cac cay BC,F, nay da dugc gieo trong dé thu hat
BC,F, nham sang loc kha nang chiu ngép cting nhu
déanh gia cac déc tinh nong sinh hoc t6t cho muc tiéu
chon giéng.

3.5. Két qua thanh loc ngap

Tién hanh thanh loc ngap cho 22 dong BC.F,
thu dugc va hai giong b6 me AS996 va IR64Subl.
Sau 10 ngay lam ngdp hoan toan & d¢ sdu muc
nudc 1,2 mét két qua dat dugc nhu sau: Ty 1€ song
clia giéng man cadm ngép bién dong tu 0 dén 20%,
trong khi d6 giéng chudn chiu ngap IR64Subl cé ty
1¢ song bién dong tit 53% dén 67%. Ty 1é song cla
cac dong thi nghiém bién dong tit 0% dén 97%. D€
danh gia kha ning chiu ngép ung cta cac dong thi
nghiém, da tién hanh so sanh ty 1é s6ng cia chung
so véi giong ddi chiing chiu ngép tng (IR64Subl)
6 cung khoi.

Két qua ghi nhan dugc:

+ G khéi thit nhét c6 04 dong c6 ty 1é séng bing
hodc cao hon so vé6i giéng chuén chéng chiu ngap
la C1, C8, C2, va C13 vdi ty 1é sdng khi so voi gidng

chuén chdng chiju theo thi ty la 100%, 113%, 156%
va 163%.

Bang 1. Ty Ié nén di truyén giong nhan gen AS996
qua cic thé hé

STT  Dong BCF, BCF, BCF,
1 C1 87,5 94,7 98,7
2 C2(P422) 875 94,7 100,0
3 C3 87,5 94,7 98,7
4 C4 87,5 94,7 96,1
5 C5 87,5 94,7 98,7
6 Ccé 87,5 94,7 98,7
7 c7 87,5 94,7 98,7
8 cs 87,5 94,7 98,7
9 Co 87,5 94,7 98,7
10 C10 81,2 90,6 94,7
11 C11 81,2 90,6 94,7
12 C12 81,2 90,6 94,7
13 C13 87,5 90,6 94,7
14 Cl4 87,5 90,6 94,7
15 Cl15 87,5 90,6 92,1
16 Cl16 87,5 90,6 94,7
17 c17 87,5 94,7 98,7
18 C18 87,5 90,6 92,1
19 C19 87,5 90,6 98,7
20 C20 87,5 90,6 94,7
21 C21 81,2 90,6 94,7
22 C22 81,2 90,6 94,7
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+ O khéi thit hai c6 06 dong c6 ty 1é séng bing
hodc cao hon so véi giong chudn chong chiu IR64-
Sublla Cl11,C6, C12, C22, C15 va C10 véi ty 1é séng
so v6i gidng doi chiing chiu ngdp theo thid tu la
100%, 105%, 110%, 110%, 125% va 145%.

Nhu vay, tii két qué thanh loc trén chon dugc
10 dong (C1, C8, C2, C13, Cl11, C6, C12, C22, C15,
C10) c6 kha ning chiu ngap tuong duong véi giong
déi chiing chiu ngap IR64Sub1 délam cac dong chon
giéng trong cac thi nghiém tiép theo.

Bang 2. Két qua thanh loc ngap cdc dong BC F,

Xt ly 6 21 ngay tudi + 10 ngay lam ngép hoan toan
Tén gidng , i Danh gid
STT S6 cayséng Ty lé song % so voi
IR64Subl >=100% <100%
Khéi 1

1 IR64Subl(CK) 36 53 100 Chiu ngap

2 C1 30 37 100 Chiu ngap

3 Cé6 16 20 38 Man cam
4 2 35 83 156 Chiu ngap

5 C19 25 50 75 Man cam
6 C8 28 60 113 Chiu ngap Man cam
7 C4 19 30 56 Man cam
8 C7 19 30 56 Man cdm
9 C17 37 57 85 Man cdm
10 C21 19 30 56 Man cdm
11 IR42 (CN) 5 10 19 Min cam
12 C13 30 67 163 Chiu ngap Man cadm
13 C18 35 50 75 Man cdm

Khéi 2

14 R64SubI(CK) 30 67 100 Chiu ngap

15 C5 16 22 39 Man cdm
16 C20 32 73 110 Man cdm
17 Cl5 35 83 125 Chiu ngap

18 C3 20 33 63 Man cdm
19 C9 18 27 50 Man cdm
20 Cl1 39 67 100 Chiu ngap
21 C12 32 40 110 Chiu ngap
22 C10 32 73 145 Chiu ngap
23 Cé6 31 70 105 Chiu ngap
24 Cl6 24 47 70 Man cdm
25 C22 31 70 110 Chiu ngap
26 IR42 (CN) 5 10 15 Min cim

3.6. Danh gia dic tinh nong sinh hoc cta cac dong
BC,F,AS996 - Subl

10 dong c6 kha nang chiu ngap & thi nghiém trén
dugc gieo trong d€ danh gia cdc dic tinh ndng sinh
hoc va cac yéu t6 cdu thanh nang suit d€ chon ra
cac dong trién vong. Két qua danh gia cho thdy, cac
dong c6 niang suit dao dong tu 43,2 - 59,6 ta/ha.

Dong c6 ning sudt cao nhit la dong C13 (59,6 ta/
ha); c6 3 dong C2, C8 va C13 c6 nang sudt cao hon
giong doi chiing bé me tu 11,2% dén 11, 6%. Cac
dong nay dugc lua chon dé phat trién quan thé &
thé hé tiép theo.

Nhu vay, vu Thu Dong da danh gia 10 dong co
kha nang chiu ngap dugc phét trién tu cac dong da
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chon qua thanh loc ngap va chon dong & vu truéec.
Két qua da chon dugc 3 dong trién vong phat trién
tot trén vung nhiém ngip cua tinh Bac Liéu. D6 1a

dong C2, C8 va C13 c6 46 thuan tuong doi tot, ning
sudt cao, dang hinh dep, khang sau bénh kha.

Bang 3. Cac yéu t6 cdu thanh ning sudt va nang sudt cua cac dong AS996-Subl

TT = Tén dong S‘lilll’(‘,)’;g/ S6hatbong U (l;l)ep P10(0g(; hat I;SILIZ (Ijas/::)
1 C1 4,6+0,7 126,3+25,9 6,1 26,3 64,5 48,2
2 c2 5,2+0,6 153+56,6 12,7 286 89,3 574
3 C6 4,9+0,8 134,7+30,2 8,9 25,9 62,5 46,3
4 cs 5,0+0,6 154,2+23,1 84 27,9 88,5 582
5 C10 4,6+0,9 134,2+26,5 9,3 26,5 66,8 48,8
6 Il 5,040,6 130,6430,4 45 27,7 69,2 51,2
7 Cl12 4,8+1,1 137,7+34,9 6,5 28,1 78,2 52,3
8 C13 5,9+0,7 146,5+19,2 9.4 26,5 93,5 596
9 Cl5 4,4+0,5 167,1431,8 8.4 25,8 78,1 52,1
10 c22 4,3+0,6 134+40,9 8,2 26,5 63,1 472
11 AS996 4,7+0,6 145,2421,9 23,6 26,6 62,3 51,3
12 IR64Subl 5,3+1,2 85,4+19,8 10,0 253 55,6 432

cv 8,98
1SD,, 0,73
IV. KET LUAN

- B3 stt dung 53 da hinh chi thi d€ sang loc cac
thé hé quan théhoi giao BC F, dén BC,F nham chon
dugc cac ca thé mang gen khéng va c6 t6i da nén di
truyén cuia giéng nhén gen.

- Pa thu dugc cac ca thé BC,F, c6 gen chiu ngap
Subl va mang t6i 94,7 - 100% nén gen ctia AS996 doi
v6i 53 chi thi dugc st dung.

- Nghién ctiu danh gia tinh chiu ngdp két hop
v6i kha nang sinh trudng, phat trién, cic yéu t6 cidu
thanh néng suit va nang sudt ctia cac dong chiu ngap
AS996-Subl da chon dugc 3 dong C2, C8, C13 ¢6 do
thuén tuong doi t6t, nang sudt cao, dang hinh dep dé
phat trién quin thé & thé hé sau.
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Application of MABC method in breeding
of submergence-tolerant rice variety AS996

Abstract

Doan Thi Huong Giang, Luu Minh Cuc, Le Huy Ham

Marker-assisted backcrossing (MABC) was used to improve popular rice variety AS996 into the one can tolerate
submergence while maintaining its original characteristics preferred by farmers and consumers. The submergence
tolerance QTL Subl counts for up to 70% of the submergence. This gene was introgressed into AS996 by using
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marker-assisted backcrossing. Parental diversity was analyzed by 460 markers. Of which, 53 polymorphic markers
were used for assessment on BC F,, BC,F, and BCF, generations. After three generations of backcrossing, the best
BC,F, individuals with 100% of recipient alleles were selected by application of MABC and the introgression size of
Sub1 was 0.3 Mb between the two markers ART5 and SC3. Phenotyping was carried out on BC,F, of the selected lines.
The survival ratio of these selected lines and IR64SubI were almost the same. The promising breeding lines BC,F,

were selected for the development of new submergence tolerant rice variety ASS996-Sub1 adapting to climate change.

Key words: Breeding, MABC, rice, submergence tolerance, QTL Subl

Ngay nhan bai: 16/3/2017
Ngu6i phan bién: TS. Tran Danh Stiu

Ngay phan bién: 19/3/2017
Ngay duyét dang: 24/3/2017

NGHIEN CUU TINH TRANG SUC SONG CAY CON VA BIEU HIEN GEN \
LIEN QUAN PEN KHA NANG CHIU NGAP CUA CAY LUA G GIAI POAN NAY MAM
Chu btic Ha', V6 Thi Minh Tuyén', Vi Thi Thu Hién'

TOM TAT

Tinh trang chiu ngdp & giai doan ndy mam 1a mot trong nhiing dic tinh néng hoc quan trong ctia hé théng canh
tac lta gieo sa thing. Trong nghién ctiu ndy, d€ xdc dinh sy hoat dong ctia 4 gen OsHREFI, OsB12D1, SRLRI va
SUBIA c6 lién quan dén kha nang chiu ngap ctia lta ¢ giai ndy mam hay khong, sang loc ki€u hinh chiu ngép ctia 48
giéng lua dia phuong vung triing ctia Viét Nam dugc tién hanh. Tiép theo, 4 gidng dai dién chiu ngép t6t va 4 giong
man cdm ngdp dugc chon ra dé stt dung phén tich sy biéu hién gen thong qua phéan ting RT-PCR. Két qua thi nghiém
cho théy, 3 gen OsB12D1, OsHREFI va SRLR1 bi€u hién rit manh & tit ca cac giong da xu ly ngap so véi d6i chiing;
trong khi d6, gen SUB1A khong biéu hién trong diéu kién ngap. Diéu nay chiing té hoat dong cha cdc gen OsHREFI,
OsB12D1 va SRLRI ¢6 lién quan dén kha nang chiu ngap ctia cay lda & giai doan ndy mam. Két qua ctia nghién ctu
hy vong sé cung cp thong tin hitu ich cho viéc nghién cGu di truyén, d€ céi thién stic séng ciy con trong diéu kién
ngap nhim ho trg cho hé théng gieo la sa thing & Viét Nam.
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Cay laa (Oryza sativa), khong giong nhu mét s6
loai ngti c6c khdc, 1a ciy trong c6 kha ning thich ting
va sinh trudng dugc trong diéu kién ngip nudc. D€
dap ting vdi diéu kién ngép, cay lua moc vion dai ra
dé thoat khai tinh trang ngép, hodc 1a khong vion
dai débao ton ngudn ning lugng. Diéc tinh chju ngép
cuia cdy lua & giai doan ndy mam thé€ hién bang co ché
stic sOng ctia cay con ndy mam nhanh va sinh truéng
sém dé cay lua vuon lén khoi mat nudc tiép cin véi
oxi (Huang et al., 2003). Khi thiéu oxi, néng d6 Ca**
trong t€ bao chét ctia la ting nhanh (Yemelyanove et
al., 2011). Vi vay, Ca** dugc coi 1a tin hiéu quan trong
thit 2 ctia tinh trang thiéu oxi & thuc vat. Nhiing
nghién ctiu gn day cho thdy, nhém gen EF-hand
(Oshref) ma hoéa cac protein HREFs dong vai tro cam
nhan tryc tiép sy thay ddi ndng d6 Ca?* trong té bao
dudi tac dong cta cac kich thich khac nhau (Otsuka
et al., 2010). Mot gen khdc ma héa cho protein ndm
trén ty thé dugc phat hién c6 lién quan dén kha ning
chiu ngép ctia cay lua la OsB12D1. Két qua phan
tich RT-PCR cho thidy muc d¢ biéu hién cta gen

OsB12D1 rat thap & 24 h dau tién cua la lut, nhung
lai ting ddng ké néu nhu tinh trang ngép lut kéo dai.
biéu nay chiing té6 gen OsB12D1 ¢6 lién quan véi
tinh trang thiéu oxi & giai doan d4u ctia sy nay mam,
va c6 thé ting cudng kha ning chiu ung cta cay laa
& giai doan ma (He et al., 2014). Mit khac, Ethylene
kich thich sy dan dai 16ng than va thanh 14p mo6 dan
khi & ré laa. Khi thiéu oxi, ethylene dugc sin sinh ra
rat nhiéu va tac dong t6i gen SUBIA tc ché ngugc
trd lai qud trinh sén sinh ra ethylene nhd d6 ngén can
su vuon dai ctia 16ng thén, tich Iy ning lugng cho
khi nudc rut d€ moc ra cac 1a mdi. Ethylene tac dong
dén gen SUBI1A tic ché qua trinh san sinh ra ethylene
va tac dong dén gen SRLR1 lam mat chiic ning cua
GA & cac mo bi ngdp trong nudc (Bailey-Serres et al.,
2008). Chiu ngap & giai doan ndy mam la mot trong
nhiing ddc tinh nong hoc rit quan trong, bai vi day
la thoi ky co ban quyét dinh dén mét d6 va thoi vu
gieo trong, dic biét trong hé théng canh tac laa gieo
sa thiang & nhiing viing bi 1 lut trong mo hinh canh
tac canh dong mau 16n. Vi vay, viéc nghién citu khao
sat da dang kiéu hinh va bi€u hién ctia cac gen lién
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