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Trong nghién ciru nay, chi thi phan tir SSR bao gdm RM3586, RM160 trén nhiém sic thé (NST) s6 3 va
RM3735, RM3471, RM3687, RM3536 trén NST so 4 dugc sit dung dé chon loc cac dong laa trién vong tir

cdc quan thé con lai hdi giao. Cic c4 thé thude quén thé hdi giao BC

3 BCF, va 50 ¢4 thé chon lge ciia

BC,F, cing véi nguén vit liéu bé me duoc trdng trong vu xuin hé ciia nim 2013 va 2014 tai Vién Lua
Pong bing song Ciru Long, duéi diéu kién nhiét dd néng tu nhién & ngoai dong rudng va diéu kién nhan
tao trong phytotron dé danh gia tinh chéng chiu néng trong giai doan lda trd dén thu hoach. Két qua, 4
dong lia bao gom HTL1 caa td hop lai OM5930/N22, HTL2 ctia OM5930/Dular, HTL3 ciia AS996/N22 va
HTL4 ciia AS996/Dular, da dwge chon thanh cong b‘fmg phuong phap hoi giao cdi tién nho chi thi phan tir
(MAB) thong qua chi thi RM3586 va RM3735. Cac dong lda nay dang duge dua vao khio nghi'cf:m quoc

gia.

Tir khda: chéng chiu néng, lia, phuwong phdp héi giao cdi tién nhe chi thi phin tir (MAB).

Chi sé phéan loai 4.6

Rice breeding for heat tolerance using marker-assisted
backerosing in Vietnam

Summary

The microsatellite markers RM3586, RM160 on chromosome 3
and RM3735, RM3471, RM3687, RM3536 on chromosome 4 were
used to select promising rice lines from backerossing populations.
The selected lines from BC,F, and BC,F,, 50 plants of BC4F2,
and their parents were planted in 2013 and 2014 dry seasons at
the Cuu Long Delta Rice Research Institute (CLRRI) field under
natural heat stress and green house to evaluate heat tolerance
during the reproductive stage. Four genotypes as HTL1, HTL2,
HTL3, HTL4 from OMS930/N22, OM5930/Dular, AS996/N22
and AS996/Dular, respectively, vie RM3586 and RM3735 were
successfully selected to be in national yield trials.
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Nhiét d6 1a yéu té ngoai canh co
anh huong dén sinh trudng va phat
tricn cua ciy tréng. Dic biét, trong
thoi ky phat duc, cay lta bj anh huéng
nghiém trong nhit bai tic dong cua
stress nhiét [1, 2]. Nhiét d6 ¢ nguong
35°C tro 1én vao giai doan laa trd
qugc xem [a yéu 6 gdy anh huong
ti€u cue dén phan (g khac nhau ciia
cdc giong la thé hign qua ty I¢ hat co
thc?{ thu tinh duge, hat c6 thé tich Iy
chat khé va nang suit lua [3, 4]. Vi
vay, cdc stress do nong gay ra trong
giai doan lta tré dén thy hoach lam
giam manh nang suit [5, 6]

~Bién d6i khi hau dang va sé& dan
dén nhiing tac dong cuc doan cua
khé han, nhigt dd nong va sau bénh
hai gia ting ¢ Viét Nam. Trong do,
vung canh tac lga thuéc Duyén hai
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Nam Trung B cia nurdc ta c6 nhi€t d§ nong xay ra vao
lic lta trd bong & vu hé thu. Piéu nay di 1am gia ting
ty 1& hat 1ép cua lia nghiém trong trong nhirng nam
gin day. Ngoai ra, téc @6 hat vao chic (GFR - grain
filling rate) ciing bi anh hudng [7], 1am ting ty 1¢ hat
ling, 1ép, giam khéi luong 1.000 hat. GFR 1a téc 4
van chuyén chit khé tir 14 vio bong, tinh bing mg chét
kh6/bong/ngay. Vi vy, nghién ciru vé co ché di truyén
hoc va sinh ly th ctia tinh chéng chiu néng ngay cang
tror thanh nhu ciu quan trong phuc vu cho viéc cai tién
giéng lta chéng chiu néng.

Chon giéng nhd chi thi phan tir (MAS) dugc phat
trién véi MAB 13 mét quy trinh sir dung vai chi thi
phén tir chu luc. Ching d3 dugc nghién ciru trudc, 6
lién quan dén tinh trang chdng chiu stress nao d6 nhu
tinh chju nhiét d néng. N6i dung dugc thuc hién theo
trinh ty nhu sau: (1) Diéu tra da hinh ADN trén giéng
dbi chimg chdng chiu va nhiém; (2) Xy dung ban b
di truyén; (3) Thuc hién “fine-map”; (4) So sanh kiéu
gen va kiéu hinh [8-10]. P4y 12 mdt cdng cu hitu ich
trong cai tién gidng laa, di va dang dugc phat trién
thanh cong trong nhimg nim dAu cta thé ky XXI [11].
Mirc @ thanh cong cua phuong phap nay tay thude
vao sy phat trién céc chi thj phan tir llen két chit ché
v6i cac loci quyét dinh tinh trang s6 luong (QTL:
quantitative trait loci). N6 con tiy thudc vao mirc 4o
phén giai trén viing gia dinh cua gen dich hodc loci ¢6
gen Umg cir vién; dic biét 1a nhimg cong cu thuge vé
may tinh, phdn mém chuyén dung [11].

Av1se (2007) da tap hop nhiéu cong trinh nghlen
ciru vé mirc d6 thanh cong cia tmg dung di truyén phén
tir, ddc biét la MAS trong chon tao gibng [12]. Thanh
cong cua gen dich iy tir laa hoang dai chuyen vao
glong lha trdng, voi phuong phép lam glam thiéu dugc
bat loi cua lién két gen khong mong mudn (linkage
drags) cling dugc ghi nhén véi sy giap d& cua chi thi
phén tir [13]. Cubi cung, ngu'm ta phéi x4c dinh dugc
kidu gen mong mudn theo ké hoach chon tao gidng
[14].

Trong nghién ctru nay, 310 ca thé con lai thudc
quan thé BC,F, cia t hop lai OM5930/N22 dugc sir
dung dé lap ban dd di truyén thong qua 264 chi thi
SSR da hinh [15]. Nhirng chi thi RM3586, RM 160 trén
NST 3 va RM3735 trén NST 4 d4 duoc khuyén cdo sit
dung cho MAS. Day la két qua nghién ciru clia dé tai
cép bd (thuc hién tir nim 2011 dén 2014) do Bo Nong
nghiép va Phat trién nong thon quan ly. D& tai tiép tuc
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duogc thyc hién thong qua du an hop tac véi Tf)ng cuc
Phat trién néng thén Han Qudc (dimg déu 12 tién s§
Cho Young Chan) véi muc ti€u chon cac dong lia cao
san trién vong chéng chiu ndng & phia Nam théng qua
phuong phiap MBA phuc vu cho sén xuét lia & Duyén
hai Nam Trung B6 - Viét Nam [15, 16].
Vat liéu va phwong phap nghién ciu

Vit ligu

Gidng lna indica OM5939 (loai hinh cao san, nhay
cam véi nhiét 46 nong), gidng laa loai hinh aus 13 N22
(ngudn cho gen chéng chiu néng) duoc sir dung dé xay
dung ban d QTL [15] Phuong phap MAB dugc thuc
hién trén quin thé héi giao cua té hop lai OM5939/
N22, AS996/N22, AS996/Dular va Gayabeyo/N22.
Chon it nhit 50 c4 thé trong timg thé hé hdi giao co
béang alen trung v&i biang N22 hodc Dular.

36 chi thi SSR dugc sir dung cho MAS, dic biét
1a chi thi RM3586, RM160 trén NST 3 va RM3735,
RM3471, RM3687 trén NST 4.

Ca thé dugc chon nhd chi thi phén tir ¢ ngudn gdc
tir quén thé BC,F,, BCF,, 50 BC/F, cung véi bd me
di dugc trong trong vu xudn hé nim 2013-2014 tai
d6ng rudng cua Vién Lia Pdng bing séng Ciru Long.
Sb liéu khi trgng dugc thu thap nhd cong cu ciua Dai
khi tirgng dit ngay trén ruéng va dugc xir Iy bing phén
mém chuyén dung.

Diém chéng chiu néng (HT) cin cir trén phén
trim hat 1ép theo thang diém nhu sau: 0 (0-10%), 1
(10-15%), 3 (15-20%), 5 (20-25%), 7 (25-30%) va 9
(>30%).

Tdch chiét ADN va thiec hién ky thudt PCR

St dung phuong phap CTAB @ tach chiét ADN
[17]. La non duogc nthen va tach chiét trong dung dich
¢6 400 pl dung moéi (50 mM tris-HC1 pH = 8,0; 25 mM
EDTA, 300 mM NaCl va 1% SDS).

Thuc hién PCR véi chi thi phdn tr SSR duoc
khuéch dai va ghi nhan két qua trong dung m6i 10 mM
Tris-HCI (pH = 8,3), 50 mM KCl, 1,5 mM MgCl, 1
TAKARA Tagq, 4 nmole dNTP, 10 pmole cua primer.
Chu trinh PCR dugc thuc hién 35 chu ky, bién tinh &
94°C (1 phut), bat cap 55°C (1 phut) va kéo dai mdi &
72°C (2 phiit, lan cubi 5 phut). Pién di dugc thyc hién
trén 3% agarose gel ¢6 chira thudc nhudém ethidium
bromide va quan sat trén tia cuc tim.
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Két qua va thao luan

Két qua chon giéng liia nho chi thi phin ti trén
NST 4 (bang 1)
Bdng 1: két qud dién di trén NST 4 thuge qudn thé BC F, ciia 3 16 hop lai

STT Locus AS996/N22 | OMS5930/N22 | Gayabeyo/N22
1 RM537 Da hinh Da hinh Da hinh
2 RM335 Don hinh Da hinh Da hinh
3 RM2416 Da hinh Da hinh Don hinh
4 RM2811 Bon hinh Bon hinh Da hinh
5 RMS8213 Don hinh Da hinh Da hinh
6 RM6475 Don hinh Bon hinh Bon hinh
7 RM3471 Da hinh Pa hinh Da hinh
8 RM4835 Khéng ro Khéng ro Khéng ro
9 RM401 Da hinh Pa hinh Da hinh
10 RM35900 Da hinh Pa hinh Da hinh
11 RM5687 Khong o Khéng 1o Khéng 16
12 RM16745 Da hinh Don hinh Don hinh
13 RM6314 DBon hinh Da hinh Da hinh
14 RM471 Ba hinh Da hinh Da hinh
15 RM417 Bon hinh Bon hinh Don hinh
16 RM3735 Don hinh Da hinh Da hinh
17 RM241 Bon hinh Da hinh Da hinh
18 RM6457 Don hinh Don hinh Bon hinh
19 RM2441 Khong ro Khéng 15 Khong rd
20 RM317 Da hinh Don hinh Bon hinh
21 RM6148 Da hinh Da hinh Da hinh
22 RM3217 Da hinh Da hinh Da hinh
23 RM255 Da hinh Don hinh DBon hinh
24 RM3687 Da hinh Da hinh Da hinh
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! Iu:n’z I.‘_.wi'n pham PCR tai locus RM3735 trén NST 4 degre quan sat
trong quan thé BC, cua 16 hop lai OMS 930/N22. Puing Pi: OM5930 ‘(7()() hp);
P1-N22 (220 bp) véi 12 dong duge chon (cheomg 1, 23, 24, 25, 41, 42 ’;13 44 '
45, 48, 49 va 50) I

TAP

owo wone i \an 192201

San pham PCR tai locus RM3735 trén NST 4 ciia
quan thé BC,F, tir t6 hop lai OM5930/N22 cho thay ¢6
15 dong dugc chon biéu hién alen dong hop tir vai N22;
quz‘?m thé BC LF, cua Gayabsayo/NZZ c6 24 dong duogc
chon. Trong khi d6, san pham PCR tai locus RM3687
trén NST 4 ciia quan thé BC,F, tir t6 hop lai OM5930/
N22 c6 6 dong dugc chon bicu hién alen dong hop tir
v6i N22 (hinh 1).

Cac dong hdi giao tai the hé BC,F, biéu hién kha
nang chiu néng cao hon han so véi giong me tai tuc
OM5930 trong ciing diéu kién dong rudng. Quan sat
quén thé BC,F, (quan thé tu thu tir thé hé BC,F) bién
doéng kiéu hinh tinh trang hat 1ép van con rat cao cho
phép tiép tuc chon loc ca thé.

Trong quan thé BC,F, ciia OM5930/N22 c6 5 dong
dugc chon la BC4-1-10-1, BC4-5-8, BC4-5-9-4, BC4-
6-3 va BC4-5-6 theo két qua dién di tai loci RM3687,
RM3471, RM3735 va RM3586.

Két qua chon giong lita nhé chi thi phan tiv trén
NST 3

San pham PCR tai locus RM3586 trén NST 3 cua
quan thé BC,F, thuge OMS5930/N22 ¢6 15 dong duoc
chon biéu hién alen dong hop tir vai N22; AS996/N22
khong chon dugc vi cac bang ¢ trang thai di hop tu
biéu hién kiéu hinh chéng chiu néng can duoc tiép tuc
danh gia ¢ thé hé con lai. Trong quin thé cua AS996/
Dular ¢6 2 dong dugc chon.

San pham PCR tai locus RM3586 trén NST 3 cua
quédn thé BC,F, thuge AS996/N22 biéu thi da sb cac
bang & trang thai di hop tir, d6i véi kiéu hinh chéng
chiu nong (hinh 2). Trong quin thé BC,F, cia AS996/
Dular ¢6 5 dong duoc chon, biéu hién alen dong hop
tr voi Dular,
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Hinh 2: san phim PCR tai locus RM3586 trén NST 3 duege quan sdt
trong quan the BC, cia to hop lai AS996/N22. Puong P1: AS996 (220 bp);
P1: N22 (200 bp) vai 2 dong duge chon ¢ diecong 1, 47

Cic dong trién vong nho chi thi phén tiv két hop
voi kiéu hinh chap nhan dwoe

36
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Bdng 2: tong hop két qud chay PCR tai loci RM3687, RM3471, RM3735
va RM3586 trén quan thé BC F, ctia OM5930/N22

tr | Donghdi | paiacer | RM3471 | RM3735 | RMasge | Phan imavéi
gino stress nong

Me | PLLOMS930 | 230 215 200 220 S

Bo | P2:N22 200 200 210 210 R

|| BC4-1-10-1 200 215 210 220 R

2 | BC4-2-46- 230 215 200 | 210220 S

3 | BC458 230 215 210 220 R

4 | BC4-5-94 230 215 210 220 R

5 | BC4-9-10 230 215 200 220 3

6 | BC4-5-10 230 215 200 220 S

7 | BC4-34-15 230 215 200 220 S

8 | BC4-16 230 215 200 220 S

9 | BC4-19 230 200215 200 220 S

10 | BC4-21 230 2001215 200 220 S

11| BC4-31-15 230 2001215 200 220 S

12 | BC4-25-10 230 2001215 200 220 S

13 | BCA-16-15 230 200215 200 220 s

14 | BC4-7-17 230 200215 200 220 S

15 | BCA-9-19 230 215 200 220 s

16 | BCa-8-6 230 215 200 220 s

17 | BC4-7-29 230 215 200 220 S

18§ | BC4-28-10 230 215 200 220 S

19 | BC4-7-5 230 205 200 20 S

20 | BC4-6-1 230 215 200 220 S

21 | BC4-63 230 215 210 220 R

22 | BC4-5-6 230 215 210 . 220 R

R: khang: S: nhiém
FEREER: o, 3808 .
o f8siiassgapescsdseszs

 HMinh 3: san pham PCR rai locus RM3735 trén NST 4 cho thdy 9 mdu
giong liia biéu hién alen dong hop ni véi N22 (OM5930: 200 bp, N22: 220 bp)

Bang 3: nang sudt va tinh trang néng hoc cdc dong dhege chon (vu xuan he
2014; nhiét dg ban ngdy lic tré dén thu hoach 37-40°C) - bg giong so sanh

so khai (PYT)
o | pGn | Cotr | w0 ST |
| HTL2 97 97 ¢d 350 a-d 80¢ 290a 7.63a
| HTL3 100 99 be 370 ab 93 ab 26,5 ab 6,93b
HTL4 105 105a 380a 98a 26,5 ab 690 b
HTL14 90 e 370 ab 92 ab 27,0 ab 6.53 be
HTLI 98 96 cd 340 b-e 91 ab 28,0 ab 62l ¢
HTL15 103 103 ab 340 b-e 89 ab 28,0 ab 572d
OM4900 (C) 100 94 de 360 abe 90 ab 26,0 ab 5,64 de
| HTLS 98 97 cd 350 a-d 85 be 248b 5,62 de
| HTL? 9% 97ed | 320de | 89ab 260 2b 5,60 de
I HTLI3 100 99 be 360 abe 93 ab 26,0 ab 5,61 de
HTLI0O 100 101 be 0e 86 be 26,0 ab 544 de
| HTL6 | 95 94 de 30cde | 92ab 285a 320¢
‘EEI;J 100 i 99 be ii[] a-d 1 87 be 27.0ab 451 f
Ghi chii: DMRT & nure dg 0,05 voi 3 lin nhdc lai;
HTL: heat tolerance lines (dong chin nong):
TGST: thoi gian sinh treong
AP CHi
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Két qua hinh 3 cho thdy, gibng OM8108, OM10040
va 4 dong lta duge chon tao nhd chi thi phin tr
(HTL1, HTL2, HTL3 va HTL4) c6 alen déng hop tir
gidng nhu N22. Pay 1a minh chimg kha rd rang vé
hiéu qua chon loc nhé chi thi phan tir déi véi tinh trang
chéng chiu néng. Bién thién kiéu hinh duoc giai thich
boi QTL tai quing gilra 2 marker RM3586-RM160.
Riéng dbi voi chi thi RM3735 trén NST 4 giai thich
duge 32,28%, 20,73% va 9,95% bién thién kiéu hinh
trén cac quan thé hdi giao OM5930/N22, AS996/N22
va AS996/Dular theo thir tw (OM4900 va IR64 dugc
sir dung lam déi chimg) [15]. Trong quén thé BC 5
clia OM5930/N22 ¢6 5 dong dugc chon 1a BC4-1-10-1
(HTL1), BC4-5-8 (HTL2), BC4-5-9-4 (HTL3), BC4-
6-3 (HTL4) va BC4-5-6 (HTLS5) theo két qua dién di
tai loci RM3687, RM3471, RM3735, RM3586.

Bing 4: nguon goc cae dong c'hcfffg_driu néng ¢6 dang hinh chap nhin digc
théng qua chon lpc bang chi thi phan nr (hinh 3)

Dong T hop Dong hdi giao
HTL1 OM 5930/N22 BC4-1-10-1
HTL2 OM5930/Dular BC4-5-8
HTL3 AS996/N22 BC4-5-9-4
HTL4 AS996/Dular BC4-6-3
HTL5 Gayabyeo/N22 BC4-5-6
HTL6 HT114/IR66 BC3-4
HTL7 HI11/IKO547 BC3-21

Dong HTL1, HTL2, HTL3 va HTL4 biéu hién alen
ddng hop vdi alen cia giéng cho gen chdng chiu néng
N22; dong HTL6 va HTL7 biéu hién alen di hop tir
can phai tiép tuc chon ca thé wu viét. Bang 3 cho théy,
néng suit cao nhét thudc vé dong lia BC4-5-8 (HTL2)
cta quin thé hdi giao OM5930/N22; ké dén 1a BC4-5-
9 (HTL3), BC4-6-3 (HTL4). Trong quan thé hdi giao
OM5930/Dular c6 dong BC3F2-1-9 cho ning suit
trién vong. Dong HTL1 (BC4-4-10-1) cho ning sut
thAp nhat trong bo gidng quan sat (2013) v ning suat
trung binh kha (6,21 tin/ha) trong bd gidng so sanh so
khoi. Dong HTL2 (BC4-5-8) van cho ning sudt cao
nhét (7,63 tin/ha) trong bd gidéng so sanh so khoi, ké
dén 1a dong HTL3, HTL4 va HTLI.

Két luan

Co6 4 dong lua cao san (HTL1, HTL2, HTL3 va
HTL4) chéng chiu nong duoc chon nho chi thi phan tr
trong quan thé hoi giao. 4 dong nay dang duoc dua vao
khao nghiém gidng qudc gia.

a7
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Chi thi phén tir SSR cho két qua so sanh giira kiéu
gen va kiéu hinh dat hiéu qua cao nht 14 RM3735 trén
NST 4 va RM3586 trén NST 3.
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