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Trong nghién ciru nay, chi thi phan tir SSR bao gdbm RM3586, RM160 trén nhiém sic thé (NST) s6 3 va
RM3735, RM3471, RM3687, RM3536 trén NST s6 4 dwoc sir dung dé chon loc cac dong lia trién vong tir
cac quén thé con lai‘h(‘“)i giao. CZ'IC' ca thé thu@g quén thé hoi giao BC,F,, BC/F, va 50 ca thé chon loc ciia
BQ F, Qﬁng véi nguon vat liéu bo me duoc trong trong vu xuan hé cia nﬁlp 2013 va 2014 ‘tai Vién Lua
Pong bang song Ciru Long, dudi di€éu kién nhi¢t do nong tw nhién & ngoai dong rudng va dieu kién nhan
tao trong phytotron dé danh gia tinh chdng chiu néng trong giai doan lia tré dén thu hoach. Két qua, 4
dong hia bao gdbm HTLI1 ciia to hop lai OM5930/N22, HTL2 ciia OM5930/Dular, HTL3 ciia AS996/N22 va
HTL4 ciia AS996/Dular, di dwogc chon thanh cong bing phwong phap hoi giao cai tién nhd chi thi phan tir
(MAB) théng qua chi thi RM3586 va RM3735. Cac dong lia nay dang dwge dwa vao khao nghiém quéc

gia.

Tir khéa: chong chiu néng, liia, phwong phdp héi giao cdi tién nho chi thi phin tiv (MAB).

Chi sé phin logi 4.6

Rice breeding for heat tolerance using marker-assisted
backcrosing 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 backcrossing populations.
The selected lines from BC,F, and BC,F, 50 plants of BCF,,
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 OMS5930/N22, OMS5930/Dular, AS996/N22
and AS996/Dular, respectively, vie RM3586 and RM3735 were

successfully selected to be in national yield trials.
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Pat van de

Nhiét d6 1a yéu td ngoai canh c6
anh hudng dén sinh truong va phat
trién cua cdy trong. Pic biét, trong
thoi ky phat duc, cay lua bi anh hudng
nghiém trong nhét boi tic dong cia
stress nhiét [1, 2]. Nhiét d0 & ngudng
35°C tré 1én vao giai doan lta trd
duge xem 1a yéu td gy anh huong
tiéu cuc dén phan tmg khac nhau cta
cac giéng l0a thé hién quaty 1€ hat co
thé thu tinh duoc, hat co thé tich liy
chat kho va ning suét laa [3, 4]. Vi
vay, cac stress do nong gay ra trong
giai doan laa tro dén thu hoach lam
giam manh ning suit [5, 6].

Bién dbi khi hau dang va s& dan
dén nhitng tic dong cuc doan cua
kho han, nhiét d§ nong va sau bénh
hai gia tang & Vi¢t Nam. Trong do,
vung canh tac lta thuoc Duyén hai
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Nam Trung B0 ctia nudc ta c6 nhi¢t do nong xay ra vao
lac 1aa trd bong ¢ vy hé thu. Piéu nay d lam gia ting
ty 1€ hat 1ép cua Iua nghiém trong trong nhirng nam
gan day. Ngoai ra, tbc do hat vao chic (GFR - grain
filling rate) ciing bi anh huong [7], 1am tang ty 1€ hat
limg, 1ép, giam khdi lugng 1.000 hat. GFR 1a toc do
van chuyén chat kho tir 14 vao bong, tinh bang mg chit
kho/bong/ngay. Vi vay, nghién ciru vé co ché di truyén
hoc va sinh Iy hoc cua tinh chdng chiu nong ngay cang
tr thanh nhu cau quan trong phuc vu cho viée cai tién
gidng lua chong chiu nong.

Chon gidng nho chi thi phan tir (MAS) dugc phat
trién voi MAB 1a mot quy trinh sir dung vai chi thi
phan tu chu lyc. Chiing da dugc nghién ctru trude, cd
lién quan dén tinh trang chdng chiu stress nao d6 nhu
tinh chiu nhiét d0 néng. Noi dung dugc thuc hién theo
trinh ty nhu sau: (1) Diéu tra da hinh ADN trén gidng
d6i chimg chéng chiu va nhiém; (2) Xay dyng ban dd
di truyén; (3) Thuc hién “fine-map”; (4) So sanh kiéu
gen va kiéu hinh [8-10]. Pay 1a mot cong cu hitu ich
trong cai tién gidng lta, dd va dang dugc phat trién
thanh cong trong nhitng nam dau cua thé ky XXI [11].
Mic d§ thanh cong cua phuong phap nay tuy thudc
vao sy phat trién céac chi thi phan tu lién két chat ché
v6i cac loci quyét dinh tinh trang s6 lwong (QTL:
quantitative trait loci). N6 con tuy thuc vao muc do
phan gidi trén vung gia dinh cua gen dich hoac loci c6
gen ung cu vién; dac biét 1a nhitng cong cu thudc vé
may tinh, phan mém chuyén dung [11].

Avise (2007) da tap hop nhiéu cong trinh nghién
ctru vé mirc d6 thanh cong cua tmg dung di truyén phan
tir, dac biét 1a MAS trong chon tao gidng [12]. Thanh
cong cia gen dich lay tir lta hoang dai chuyén vao
gidng laa trong, véi phuong phap lam giam thiéu duge
bat lgi cua lién két gen khong mong mudn (linkage
drags) cling dugc ghi nhan voi sy gitp do cua chi thi
phan tir [13]. Cubi cung, ngudi ta phai xac dinh duoc
kiéu gen mong mudn theo ké hoach chon tao gidng
[14].

Trong nghién ctru nay, 310 ca thé con lai thudc
quan th7é BCJF, cﬁq t6 hop lgi OMS5930/N22 duogc su
dung d¢ 1ap ban do di truyén thong qua 264 chi thi
SSR da hinh [15]. Nhitng chi thi RM3586, RM160 trén
NST 3 va RM3735 trén NST 4 da dugc khuyén céo sir
dung cho MAS. Pay 14 két qua nghién ctru cua dé tai
cap bo (thuc hién tir nam 2011 dén 2014) do B6 Nong
nghiép va Phat trién nong thon quan ly. Dé tai tiép tuc
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duoc thyc hién thong qua du an hop tac voi Téng cuc
Phat trién nong thon Han Qubc (dimg dau 1a tién sy
Cho Young Chan) v6i muc ti€u chon cac dong lua cao
san trién vong chdng chiu néng & phia Nam thong qua
phuong phap MBA phuc vu cho san xuét lua & Duyén
hai Nam Trung B9 - Vi¢t Nam [15, 16].
Vat lieu va phuong phap nghién ciu

Vit li¢u

Giéng Iua indica OM5939 (loai hinh cao san, nhay
cam véi nhiét do nong), gidng lua loai hinh aus 1a N22
(ngudn cho gen chéng chiu néng) duge st dung dé xay
dung ban d6 QTL [15]. Phuong phap MAB duoc thyuc
hién trén quan thé hoi giao cua td hop lai OM5939/
N22, AS996/N22, AS996/Dular va Gayabeyo/N22.
Chon it nhat 50 c4 thé trong timg thé hé hoi giao co
bang alen trung vdi bang N22 hodc Dular.

36 chi thi SSR dugc sir dung cho MAS, dac biét
l1a chi thi RM3586, RM160 trén NST 3 va RM3735,
RM3471, RM3687 trén NST 4.

Cé thé dwoc chon nho chi thi phan tir c6 ngudn gbc
tu quan thé BC,F,, BC/F, 50 BCF, cung v6i bd me
da duoc trong trong vu xuan hé¢ nam 2013-2014 tai
ddng ruong cua Vién Lia Pong bang song Ciru Long.
S6 lidu khi tuong duoc thu thap nho cong cu cua Pai
khi tuong dat ngay trén rudng va duoc xir Iy bang phan
mém chuyén dung.

Piém chdng chiu néng (HT) cin ctr trén phin
tram 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 thwe hién kj thuit PCR

Str dung phuong phap CTAB dé tach chiét ADN
[17]. L4 non duoc nghién va tach chiét trong dung dich
c6 400 pl dung méi (50 mM tris-HCI pH = 8,0; 25 mM
EDTA, 300 mM NaCl va 1% SDS).

Thyc hién PCR voéi chi thi phan tod SSR duogc
khuéch dai va ghi nhan két qua trong dung méi 10 mM
Tris-HCI (pH = 8,3), 50 mM KCI, 1,5 mM MgCL, 1
TAKARA Tag, 4 nmole dNTP, 10 pmole cua primer.
Chu trinh PCR dugc thyc hién 35 chu ky, bién tinh &
94°C (1 phit), bt cap 55°C (1 phut) va kéo dai moi ¢
72°C (2 phut, lan cudi 5 phut). Pi¢n di dugc thuc hién
trén 3% agarose gel co chira thuéc nhuém ethidium
bromide va quan sat trén tia cuc tim.
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Két qua va thao luan

Ket qua chon giong lua nho chi thi phan tir trén
NST 4 (bang 1)
Bang 1: két qud dién di trén NST 4 thuéc quan thé BC F, ciia 3 t6 hop lai

STT Locus AS996/N22 | OMS930/N22 | Gayabeyo/N22
1 RM537 Da hinh Da hinh Pa hinh
2 RM335 DBon hinh Da hinh Da hinh
3 RM2416 ba hinh ba hinh DPon hinh
4 RM2811 DBon hinh DPon hinh Da hinh
5 RMS213 DPon hinh ba hinh Pa hinh
6 RM6475 DPon hinh DPon hinh DPon hinh
7 RM3471 Da hinh Da hinh Da hinh
8 RM4835 Khong 16 Khong 16 Khong 16
9 RM401 ba hinh ba hinh Da hinh
10 RM5900 ba hinh ba hinh Da hinh
11 RM5687 Khong 16 Khong 16 Khong 16
12 RM16745 Pa hinh Pon hinh Pon hinh
13 RM6314 DPon hinh Pa hinh Pa hinh
14 RM471 Da hinh Da hinh Da hinh
15 RM417 DPon hinh DPon hinh DPon hinh
16 RM3735 DPon hinh Da hinh Da hinh
17 RM241 DPon hinh Pa hinh Da hinh
18 RM6457 DPon hinh DPon hinh DPon hinh
19 RM2441 Khéng 16 Khéng 16 Khong 16

20 RM317 Da hinh DPon hinh Don hinh
21 RM6148 Da hinh Da hinh Da hinh
22 RM3217 Da hinh Da hinh Da hinh
23 RM255 Da hinh DPon hinh Dbon hinh
24 RM3687 Da hinh Da hinh Da hinh

cme ==as SRS
——— -

-— —————

Hinh 1: san phdm PCR tai locus RM3735 trén NST 4 duoc quan sat
trong qudn thé BC | ca 16 hop lai OM5930/N22. Puong P1: OM5930 (200 bp);
P1: N22 (220 bp) voi 12 dong duoc chon (duwong 1, 23, 24, 25, 41, 42, 43, 44,
45, 48, 49 va 50)
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San pham PCR tai locus RM3735 trén NST 4 cua
quan thé BC,F, tir to hop lai OM5930/N22 cho thdy co
15 dong dugc chon biéu hi¢n alen dong hop tir voi N22;
quan thé BC ,F, cua Gayabeyo/N22 c6 24 dong duoc
chon. Trong khi d6, san pham PCR tai locus RM3687
trén NST 4 cta quan thé BC,F, tir to hop lai OM5930/
N22 ¢6 6 dong duoc chon biéu hién alen dong hop tir
v6i N22 (hinh 1).

Cac dong hoi giao tai thé hé BC,F, biéu hién kha
nang chiu ndéng cao hon han so vdi giong me tai tuc
OM5930 trong cung diéu kién dong rudng. Quan sat
quan thé BC,F, (quan thé tu thy tir thé hé BC,F,) bién
dong kiéu hinh tinh trang hat 1ép van con rat cao cho
phép tiép tuc chon loc cé thé.

Trong quan thé BC,F, ctia OM5930/N22 ¢6 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 qud chon giong liia nho chi thi phin tiv trén
NST 3

San pham PCR tai locus RM3586 trén NST 3 cua
quan thé BC,F, thugc OMS5930/N22 ¢6 15 dong duge
chon biéu hién alen dong hop tur vaoi N22; AS996/N22
khong chon dugc vi cac bang & trang thai di hop tu
biéu hién kiéu hinh chéng chiu noéng 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
quan thé BC,F, thugc AS996/N22 biéu thi da s6 cac
bang ¢ trang thai di hop tur, doi voi ki€u hinh chong
chiu néng (hinh 2). Trong quan thé BC,F, cia AS996/
Dular c6 5 dong dugc chon, biéu hién alen dong hop
tr v6i Dular.
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Hinh 2: san phtfm PCR tai locus RM3586 trén NST 3 dwoc quan sat
trong quan thé BC, cua 6 hop lai AS996/N22. Duong P1: AS996 (220 bp);
P1: N22 (200 bp) voi 2 dong duoc chon o dwong 1, 47

Cic dong trién vong nho chi thi phin tiv két hop
v6i kiéu hinh chép nhgn dwoc
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Bang 2: tong hop két qua chay PCR tai loci RM3687, RM3471, RM3735
va RM3586 trén quan thé BC F, ciia OM5930/N22

T D"g“ig;‘ﬁ‘ RM3687 | RM3471 | RM3735 | RM3586 Ps'::;‘s;‘:'ﬁ:g'
Me | PL:OMS930 | 230 215 200 220 s
BS | p2:N22 200 200 210 210 R
|| BCA1-10-1 200 215 210 220 R
2 | BC4246 230 215 200 | 210220 s
3 | BC458 230 215 210 220 R
4 | BC4-594 230 215 210 220 R
s | BCA-9-10 230 215 200 220 s
6 | BC4-5-10 230 215 200 220 s
7 | BC434-15 230 215 200 220 s
§ | BCAI6 230 215 200 220 s
9 [BC&19 230 | 200215 | 200 220 s
10 | BC#2l 230 | 200215 | 200 220 s
1| BC43I-15 20 | 200215 | 200 220 s
12 | BC425-10 230 | 200215 | 200 220 s
13 | BCA-16-15 230 | 200215 | 200 220 s
14 | BCAT-17 230 | 200215 | 200 220 s
15 | BCA-9-19 230 215 200 220 s
16 | BC4-86 230 215 200 220 s
17 | BC47-29 230 215 200 220 s
18 | BC4-28-10 230 215 200 220 s
19 | BC4TS 230 215 200 220 s
20 | BC46-1 230 215 200 220 s
2 | BC463 230 215 210 220 R
22| BC4-5-6 230 215 210 220 R

R: khéng; S: nhiém

OM5930
N22
OM3536
OM 10252
OM 10417
OM 10418
OM 5981
oMB108
CAN THO 2
OM 10040
OM 10041
OMCS 2012
OM 10000
HTL1
HTL 2
HTL
HTL4
HILE
HTL7
TLR391
TLR395
OMCS 2000
OME707

Hinh 3: san pham PCR tai locus RM3735 trén NST 4 cho thdy 9 mdu
giong lia biéu hién alen dong hop tir véi N22 (OM5930: 200 bp, N22: 220 bp)

Bdng 3: ndng sudt va tinh trang nong hoc cdc dong duoc chon (vu xudn hé
2014; nhiét A ban ngay lic tré dén thu hoach 37-40°C) - b giéng so sanh
so khoi (PYT)

| LS| Closr g | M| Kaiime | e
HTL2 97 97 cd 350 a-d 80 ¢ 290a 7,63 a
HTL3 100 99 be 370 ab 93 ab 26,5 ab 6,93 b
HTL4 105 105a 380a 98 a 26,5 ab 6,90 b
HTL14 90 e 370 ab 92 ab 27,0 ab 6,53 be
HTL1 98 96 cd 340 b-e 91 ab 28,0 ab 6,21 ¢
HTLI5 103 103 ab 340 b-e 89 ab 28,0 ab 5,72d
0OM4900 (C) 100 94 de 360 abc 90 ab 26,0 ab 5,64 de
HTLS 98 97 cd 350 a-d 85 be 248b 5,62 de
HTL7 96 97 cd 320 de 89 ab 26,0 ab 5,61 de
HTLI3 100 99 be 360 abe 93 ab 26,0 ab 5,61 de
HTL10 100 101 be 310e 86 be 26,0 ab 5,44 de
HTL6 95 94 de 330 cde 92 ab 285a 520¢
HTLI12 100 99 be 350 a-d 87 be 27,0 ab 451 f

Ghi chii: DMRT ¢ mitc d3 0,05 véi 3 ldn nhdc lai;
HTL: heat tolerance lines (dong chiu nong);
TGST: thoi gian sinh truong
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Két qua hinh 3 cho thay, giéng OM8108, OM 10040
va 4 dong lua dugc chon tao nho chi thi phan tu
(HTL1, HTL2, HTL3 va HTL4) c6 alen dong hop tir
gidng nhu N22. Pay 1a minh ching kha rd rang vé
hi¢u qua chon loc nho chi thi phan tu ddi v6i tinh trang
chdng chiu néng. Bién thién kiéu hinh duoc giai thich
boi QTL tai quang gitra 2 marker RM3586-RM160.
Riéng dbi v6i chi thi RM3735 trén NST 4 giai thich
duogc 32,28%, 20,73% va 9,95% bién thién kiéu hinh
trén cac quan thé hoi giao OM5930/N22, AS996/N22
va AS996/Dular theo thur tu (OM4900 va IR64 dugc
str dung 1am ddi ching) [15]. Trong quén thé BC,F,
cua OM5930/N22 ¢6 5 dong dugc chon la 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.

Bdng 4 nguon goc cac dong cho‘ng‘chju néng cé dang hinh chép nhdn dwgc
thong qua chon loc bang chi thi phan tir (hinh 3)

Dong T6 hop Dong hbi giao
HTLI 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
HTLS Gayabyeo/N22 BC4-5-6
HTL6 HT114/IR66 BC3-4
HTL7 HI111/IKO547 BC3-21

Dong HTL1, HTL2, HTL3 va HTL4 biéu hién alen
ddng hop véi alen cua gidng cho gen chdng chiu nong
N22; dong HTL6 va HTL7 biéu hién alen di hop tir
can phai tiép tuc chon cé thé wu viét. Bang 3 cho thay,
nang suét cao nhat thudc vé dong lta BC4-5-8 (HTL2)
ctia quan thé hoi giao OM5930/N22; ké dén 1a BC4-5-
9 (HTL3), BC4-6-3 (HTL4). Trong quan thé hoi giao
OM5930/Dular c¢6 dong BC3F2-1-9 cho ning suit
trién vong. Dong HTL1 (BC4-4-10-1) cho ning sut
thap nhit trong bo gidng quan sat (2013) va ning suat
trung binh kha (6,21 tdn/ha) trong bd gidng so sanh so
khoi. Dong HTL2 (BC4-5-8) van cho ning suit cao
nhat (7,63 tin/ha) trong bod gidng so sanh so khai, ké
dén 1a dong HTL3, HTL4 va HTLI.

Két luan

Co6 4 dong lua cao san (HTL1, HTL2, HTL3 va
HTL4) chéng chiu néng dugc chon nho chi thi phan tu
trong quan thé h01 glao 4 dong nay dang dugc dua vao
khao nghiém giéng quc gia.

31
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Chi thi phan tir SSR cho két qua so sanh giira kiéu
gen va kiéu hinh dat hiéu qua cao nhét 1a RM3735 trén
NST 4 va RM3586 trén NST 3.
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