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CHON TAO GIONG LUA CHONG CHIU NONG BANG CHi THI PHAN TU

Bui Chi Biru', Nguyén Thj Lang’ va ctv.
"' Vién Khoa hoc Ky thud{Néng Nghiép mién Nam
? Vién Liia Pong bang Séng Cieu Long

TOM TAT

Phan tich QTL quan thé héi giao BC,F, gitta OM5930 / N22 véi 310 ca thé con lai. S dung
264 SSR da hinh (trong tdng sb 501chi thi). Ban do lién két trén co s& quan thé BC,F, nay, pha trén
2.741,63 cM v&i khodng cach trung binh gitra hai chi thi la 10,55 cM. Tat cd QTLs dwoc xac dinh trén
co s& xac suét tin cay P < 0,01 (twong (ng v&i phan tich SMA & gia tri LOD > 3,6 va dbi voi IMA &
gia tri LOD > 3,9). Bién thién kiéu hinh dwoc gidi thich b&i QTL muc tiéu tai chi thi RM3586 (36,2%),
RM160 (17,1%) trén nhiém séac thé 3 va RM3735 (32,6%) trén nhiém sac thé 4. Két qua tham dinh lai
phan tich ban do cach quang cho thay ving muc tiéu tai RM3586 - RM160 trén NST sé 3 Ia 8,1 cM
(LOD = 3,4, R? = 11,52%, additive effect = 5 ,64). C6 6 tinh trang (tinh trang gi?) dwoc danh gia kiéu
hinh thanh céng phuc vu cho phan tich QTL tinh chéng chiu néng, ty |& hat Iép c6 gia tri déng goép 1én
nhat. Chon dong con lai BC1 dén BC4 véi 32 chi thi SSR tap trung trén nhiém sac thé 3 va 4 cho thay:
dong HTL1, HTL2, HTL3 va HTL4 trién vong nhat vé % lép, va nang suét, tuy nhién hiéu qua chon loc
tinh trang GFR 1a GA% = 4,10 chwa dat. Gibéng trién vong OM8108 c6 gia tri GFR cao >100 mg / béng

/ngay, da dwoc cong nhan san xuét thir.

Ttr khéa: Chon gidéng nho chi thi phén tir (MAS), GFR (téc do vao chéc cua hat), lia chju néng,

QTL, ty Ié hat lép

1. MO PAU

Trong thoi gian gan ddy, hién tuong 4m
lén cua trai dat da va dang anh huong bat loi
dén san xuit lua nhét 1a ving Duyén hai Nam
Trung BO. Anh huong cua stress do nhi¢t do
cao duoc thdy rd nhit ¢ giai doan lga ra hoa
khi nhiét d6 méi truong trén 35°C. Su ra hoa,
thu phén, va sy phat trién 6ng phén s€ bi kim
ham dan dén viéc gay anh hudng dén kha ning
phat trién cta hat (Morita va ctv., 2005; Peng
va ctv., 2004; Zhu va ctv., 2005). Néu nhiét do
moi truong lién tuc cao hon 35°C trong 5 ngay
s& dan dén bat thu & hoa va khong co hat.
Nguoc lai, stress do nhiét d6 cao xay ra ¢ giai
doan day hat (grain filling) s& dan dén thiét hai
vé mit kinh té qua giam sat san lugng va chat
Iuong hat (Zhu va ctv., 2005). Vién Lua Quéc
té (IRRI) ghi nhan: nhiét d6 da tang tir 0,35°C
dén 1,13°C trén toan cau. Khi nhiét do méi
truong tang lén 1°C, san lugng théc giam di
10% (Peng va ctv., 2004).

Giai doan nhay cam va dé& bi ton thuong
boi nhiét d6 néng 1a luc lha trd bong (Mackill
va ctv., 1982; Kuang va ctv., 2002). Zhu va
ctv. (2005) d3 tién hanh nghién ctru & giai doan
lam day hat trén cdy la v6i quan thé BIL
(backcross inbred lines) tir t6 hop lai
Nipponbare / Kasalath. Két qua cho thiy c6 3

QTL nam trén nhiém sic thé sb 1, 4, 7 kiém
soat tinh trang chéng chiu stress do nhiét do
cao. Zhang va ctv. (2009) cho thay cac chi thi
phan tir SSR 1a RM3735 trén nhiém séc thé s6
4 va RM3586 trén nhiém sic thé sb 3 twong tac
chat ch€ voéi tinh trang chéng chiu stress do
nhiét d6 cao. Wu va ctv. (2009) thanh cong
trong thuc hién chuyén gen OsWRKYII vao
cay laa, no thé hién trén giai doan ma, trong
diéu kién promoter 1a HSP101, diéu khién
duoc ca hai loai hinh stress do kho han va do
néng. Hai QTL chi lyc anh hudng dén chong
chiu nong trong dugc phat hi¢n trong quang
gura marker RM5687-RM471 trén nhiém sac
thé 4, gitra RM6132-RM6100 trén nhidm sic
thé 10 (Xiao va ctv., 2011). QTL dinh vi trén
nhidm sic thé 4 giai thich dwgc 21,3% bién
thién kiéu hinh SSP trén déng rudng va 25,8%
trong phytotron. Mot locus chu lyc OsHTAS
trén nhiém sac thé 9 duogc tim thdy c6 lién quan
dén tinh chong chiu néng 48°C & giai doan ma
(Wei va ctv., 2013). Bén QTL: qHAC4,
qHAC8a, qHACSb vi qHAC10, c6 thé lam
giam anh hudng bat lgi vé ham luong amylose
o diéu kién nhiét d6 nong [s6 dimg sau cing 1a
nhiém sic thé] (Zhang va ctv., 2014). Lee va
ctv., (2007), Gammulla va ctv. (2010) xac dinh
c6 tat ca 48 protein giup cay lua chéng chiu
noéng; bao gom 3 HSP100, 7 HSP70, 7 sHSP va
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1 tién HSP60. C6 17 trong sd 25 gen mi hoa
nhimg protein chtc nang noi trén, da dugc 1ap
ban do di truyén (Liao va ctv., 2013).

Mouc tiéu nghién cuu

1. Xac dinh dwoc ban d6 QTL gen quy
dinh tinh trang chong chiu noéng & didu kién
nhiét d6 37 — 40°C vao thoi ky trd bong.

2. Xéc dinh chi thi phan tir lién két véi
gen chdng chiu nong dé tng dung dugc ky
thuat MAS trong cai thién gidng laa chdng
chiu nong.

3. Chon tao duoc gidng chdng chiu nong
phu hop voi diéu kién canh tac cua céac tinh
phia Nam.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit li¢u nghién ctiru
2.2. Phwong phap nghién ctru

Thuc hién cac quén thé lai hdi giao BC,,
BC,, BC; va BC, cua hai to hop lai OM5930 /
N22 va AS996 / Dular. N22 va Dular (loai
hinh aus) 1a ngudn cung cip gen diéu khién
tinh chéng chiu nong (ngan hiang gen cua
IRRI). Giéng me (loai hinh indica) 1a gidng
cao san véi OM5930 la dot bién soma cua
OM3536 (TD8 / OM1738); dong dan xuit
AS996 (IR64 / Oryza rufipogon). Co 22 t6 hop
lai don dugc thuc hién tai Trung Tam NN
Pong Thap Muoi va 10 t6 hop lai don tai Vién
Lua PBSCL, d thyuc hién xét nghiém “fine
mapping” va chon dong nho chi thi phan tu.
310 ca thé cua qu?ln thé hoi giao BC,F; thudc
OM5930 / N22, va 1080 dong thudc AS996 /
Dular, dugc do dém 8 tinh trang. 264 SSR da
hinh (trong tong s6 501chi thi) dugc sir dung
lam ban dd QTL.

Tach chiét DNA va phan tich PCR dugc
thuc hién tai Viéen KHKTNN Mién Nam va
Vién Liia DBSCL.

Chon c4 thé c6 bing dién di dong hop tir
v6i gidng cho gen chéng chiu nong, dé 1am ngudn
héi giao voi dong tai tuc (voi hai chi thi RM3735
va RM3586). Tiép tuc thuc hién hoi giao theo
cach nay dé c6 BC,, BC3 va BCy. Tir BC,, cho tur
thu dé c6 BCyF». Tuong ty, thu hoach cho dén thé
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hé BC,F,, ddi véi cac cap lai OM5930 / N22 va
AS996 / N22 , Gatabyeo / N22.

Phén tich QTL theo phan mém QGene
va MapMarker (Lander va Green 1987,
Lander va ctv. 1987; Nelson 1997). Phuong
phap GGT do Young va Tanksley dé xuit
(1989) va sau do, van Berllo (2008), Milne va
ctv., (2010) da xay dung phan mém hiru dung
nay. GGT 2.0: “graphical genotyping” la
phuong phép méi do nhom tac gia ciia Pai Hoc
Wageningen phat trién, cho phép thé hién alen
ddng hop troi, dong hop lan, di hop. Phuong
phap phén tich marker don (SMA) dé xac dinh
ving gia dinh trén cac doan ciia nhiém sic thé
¢6 lién quan dén tinh trang da dwoc danh gia
kiéu hinh. Phuong phép phén tich ban d6 cach
quing (interval mapping: IM) dé gan loc céc
chi thi va lam rd hon vung dugc gia dinh, noi
c6 nhimg gen dich diéu khién tinh trang dang
nghién ciru. Ap dung thang diém LOD > 3,0 dé
x4c dinh nhitng marker that sy c¢6 ¥ nghia vé
mit thong ké, lién két voi gen muc tiéu.

Phéan tich Western Blot ddi voi protein
chéng sdc nhiét (HSP): Mau protein cta céac
dong, giéng lua trién vong duoc tach chiét tir
hai nghi¢m thuc xtr 1y néng va khong xir 1y
néng trong phytotron. Chay dién di SDS-
PAGE (mét chiéu dé xét nghiém so khoi).
Thyc hién viéc tao khang thé dé phan tich
Western blot, xem xét biéu hién protein dich
trong ho protein HSP. L4y 50 pg dung dich
protein. Khang thé so khéi duoc chuan bi trong
dung dich c6 3l chitinase trong 45 ml PSB —
BSA, 0 4m 45°C (1-2 gid). Cho khang thé két
tu (immunoprecipitation) ¢ qui mo 1-2ug trén
100-500 pg protein tong sd.

Cac mau lia & giai doan lam dong duoc
thu vé dé ngoai troi trong 24-48 gid trude khi
cho vao budng sinh truong thuc vat (growth
chamber) v6i quy trinh nhiét d0 nhu sau (do
am duy tri 75%).

. 7- 8 gio sang : 29°C trong phytotron
. 8-10 gio sang: 34°C

. 10-12 gio sang: 37°C
. 12-14 gio trua: 39°C
. 14-15 gio trua: 37°C
. 15-16 gio chiéu: 34°C
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. 16-18 gio toi: 30°C
. 20-7 gio hom sau: 24°C
(khong chi€u sang)

Phan tich tuong tac GxE vé nang suét, su
vao chic cua hat (grain filling) khi bi stress
nong (HT 2013 va HT 2014): S nghiém thic
20-22 mau giéng, duoc thuc hién tai 7 dia diém
thudc cac tinh: Binh DPinh, Ninh Thuan, Déng
Nai, Tay Ninh, Long An, Can Tho (trong d6
Ninh Thuén ¢6 2 dja diém va 1a noi nong nhat,

dat tiéu chuan xét nghiém ca nhiét do ngay va
dém). Yéu cau luc lua trdé dén thu hoach nhiét
d6 cuc trong ban ngay >35°C va nhiét do cuc
trong ban dém >27°C. Phan tich AMMI duogc
téng hop trén co s& cac mo hinh ciia Finley va
Wilkinson (1963), Eberhart va Russel (1966),
Perkins va Jinks (1968), Freeman va Perkin
(1971). Phén tich hiéu qua chon (GA%) dua
trén thong sd ma tran (tap hop phuong sai va
hop sai) cua kiéu gen va kiéu hinh, hé sé di
truyén nghia rong.
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Hinh 2: Dién bién nhiét do trong thoi ky lua tré d@én thu hoach, trén hai quén thé BC,F, va BC,F,
tai ruong thi nghiém cua Vién Lua BDBSCL (2011-2012)

III. KET QUA VA THAO LUAN
3.1. Panh gia kiéu hinh cac con lai

Quan thé hdi giao cua t6 hop lai
OMS5930/N22 ¢6 310 ca thé con lai dugc danh

gia kiéu hinh. Tinh trang % hat 1ép biéu thi
phan bd chuén, c6 mic do nghiéng léch sang
N22 (gidng cho) nhiéu hon OM5930 (gidng tai
tuc), trong khi d6 & quan thé hoi giao cua
AS996 / Dular, do I¢ch c6 xu hudng nghiéng
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sang gidng tai tuc AS996 nhiéu hon. Phén tich
ANOVA: ty 1€ Iép (%) dong gop c6 y nghia
trong giai thich su bién thién cua tinh trang tai
locus RM3586, trén NST sb 4. Bén canh do
tinh trang HT (chéng chiu néng theo thang
diém IRRI), nghiéng léch (skewed) theo “gidng
cho” N22 1a 86,6% va “giong tai tuc” OM5930
la 15,3%, trong BC,F, cia OM5930/N22.

3.2. Panh gi4 kiéu gen

Quan thé AS996 / Dular gap nhiéu kho
khan trong phan tich QTL, c6 thé do nhimng
lién két bat loi (linkage drag) da lam sai léch,
biéu thi qua gia tri LOD thép trén nhiéu ving
gia dinh, khong cho phép chung t6i xac dinh
QTL cu thé, véi nhiing chi thi phan t& mong
mudn, trén 12 nhidm sic thé.
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Hinh 3: Bdan do QTL phii trén 12 NST, to”ﬁg ch{éu dai 2741,6 cM, trung binh quang giita 2 marker
la 10,55 cM, quan thé BC,F> cua OM5930/N22

Phén tich 310 dong BC,F, cua t6 hop lai
OMS5930/N22, véi s6 liéu danh gia kiéu hinh
trong giai doan trd bong bi stress nong. Ban do
lién két trén co so quﬁn thé BC,F, phu trén
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2.741,63 cM voi khoang cach trung binh gitta
hai chi thi 14 10,55 ¢cM.

Bién thién kiéu hinh dugc giai thich boi
QTL muc tiéu tai chi thi RM3586 (36,2%),
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RM160 (17,1%) trén nhiém sic thé 3 va
RM3735 (32,6%) trén nhiém sic thé 4. Bén
QTLs dugc tim thiy c6 lién quan dén sb hat
chic trén bong dinh vi tai vung gia dinh cua
nhiém sic thé 4 & quéng giita RM468-RM7076
va RM241-RM26212, giai thich 13,1% va
31,0% bién thién kiéu hinh, theo thir tu.

Két qua that sy dugc ghi nhéan tai quang
giita RM3586-RM160 trén nhidm séc thé 3 véi
d6 16m 8,1 cM ddi vdi tinh trang tinh theo diém
chéng chiu nong, va chi thi RM3586 dugc dac
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Hai QTLs kiém soat tinh trang ty 1€ hat
1ép duoc tim thiy & loci RM554, RM3686 trén
nhiém sic thé 3 voi 25,0% va 11,2% bién thién
kiéu hinh theo thu ty.

Mot QTL kiém soat tinh trang khoi
lugng 1.000 hat dinh vi tai locus RM103 trén
nhiém sic thé 6, giai thich duoc 30,6% bién
thién kiéu hinh.
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Hinh 4: Ban do lién két gen trén 12 nhiém scc thé, theo phan mém GGT, quan thé BC,F; cua
OM5930 / N22; mau do la alen dong hop twr cua OM5930, mau xanh dam la alen dong hop tur cua
N22, mau xanh nhat la alen di hop tir, vung mau nau la tap hop cac alen chwa xac dinh
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Mot QTL tai locus RM5749 trén nhiém
sac thé 4 giai thich dugc 10,8% bién thién kiéu
hinh cua tinh trang nang suat hat.

QTL duogc xac dinh trén 5 tinh trang
nghién cou (HT, khéi lugng 1.000 hat, sb hat
chic/bong, % hat 1ép, va ning suat). Tat ca
QTL dugc tim thiy duoc khang dinh bang gia
tri tuong duong téi “ngudng muc do cod y
nghia” (threshold equivalent) véi xac sudt P <
0,01 (twong tng véi gia tri LOD cho “IM” >
3 ,6 hodc “composite IM” > 3,9). Xéc suat cua

“ngudng ¢ y nghia” 1a P < 0,05 dugc su dung
dé két lugn mot QTL c6 thuc sy y nghia hay
khong, néu QTL ay duoc tao nén trong cing vi
tri, hay it nhét tai cung mot moi truong tai P <
0,01. Bdi véi 5 tinh trang nay duoc xir 1y trén
nhidu méi truong, 47% trong sd nhing QTL
nhu vay (28 ctia 60 QTL tong sd) dugc tim
thdy it nhat tai 2 dia diém. Nhimng alen c6 ich
d6i v6i chdng chiu néng qua thuat toan biéu thi
bang mau theo phuong phap GGT ¢ giai doan
phat duc cua cay lua (hinh 4).

* Mau xanh blue: alen ddng hop tir gidng
nhu N22 (chong chiu néng).

 Mau do: alen dong hop tir giébng nhu
OM5930 (nhiém).

* Mau xanh “pale green”: biéu thi di hop
tr.

* Mau nau: doan nhiém sic thé chua xac
dinh duoc.

Khoang cach di truyén gitra RM3586 véi
QTL qui dinh tinh trang HT 1a 1,2 cM, gitta
RM160 va QTL cua HT la 4,5 cM, voi LOD la
3,4 va 3,9 trong phan tich marker don (SMA).

Két qua phan tich ban dd cich quing
(interval mapping) chi minh ching dugc két
qua marker don (SMA) trong trudong hop cua
RM3586 - RM160 trén nhiém sic thé 3 trong
khoang giita 8,1 cM (LOD = 3.4, R*=11,52%,
anh hudng cong tinh = 5,64).

Trén nhiém sic thé 4, khéng c6 mét
quing (interval) nao duoc tim thidy dé minh
ching hai marker don RM3735 va RM5749 tu
phan tich SMA, vi gia tri LOD rat thap. Phai
tiép tuc phan tich sau hon nhitng QTL gia dinh
nay, vi né cho két qua da hinh rat t6t khi chon
loc c4 thé bang chi thi phan t.

Theo phan tich marker don, chi thi
RM3735 va RM310 lién két chit v4i nhiing
QTL gia dinh trén nhiém sdc thé 4 va 8, theo
thr tu, giai thich duoc 32,6% bién thién kiéu
hinh trén nhiém séc thé 4 va 28% trén nhiém
sdc thé 8.

Bang 1: Phan tich QTL theo SMA, 5 tinh trang co lién quan dén chong chiu stress néng khi hia
tré, v6i 310 cd thé trong quan thé héi giao ciia OM5930/N22; LOD > 3,0

Chi thi NST | Tinh trang| S6 alen trung binh F P R*(%) | DPE
RM3586 3 [HT 4,150 + 0,44 10,60 | 0,000 36,2 B
RM3735 4 |Piem chéng 5,40 = 0,44 916 | 0000 | 326 | B
RM160 3 chiu nong 0,42 + 0,44 4,25 0,004 17,1 A
RM310 8 5,40 + 0,44 3,73 0,011 28,0 A
RM25181 10 |S hat chic / 4,40 + 0,44 3,80 0,014 15,3 A
RM167 11 |bong 5,40 + 0,44 3,19 0,010 13,1 A
RM554 3 |Ty1& hat lép 4,40 + 0,44 7,80 0,001 25,0 A
RM3586 3 6,40 + 0,40 4,59 0,001 11,2 B
RM103 6 |KL1.000 hat 4,40 + 0,44 7,80 0,001 30,6 A
RM5749 4 [Ning suit 4,80+0,44 7,80 0,005 10,8 A
RM337 8 5,8+0,47 2,95 0,005 21,7 A

DPE: (Direction of phenotypic effect: anh huwong kiéu hinh tir me hodc bé) A: OM5930, va B: N22
R’: gid tri biéu thi % bién thién kiéu hinh dwoc gidi thich béi QTL
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Bang 2: Phan tich QTL theo ban do cdch quang (IM), 3 tinh trang co lién quan dén chong chiu
stress néng khi lia tré, véi 310 ca thé trong quan thé hoi giao ciia OM5930/N22; (Nén gidi thich
& dudi chir khong dé tiéu dé nhu thé nay thi sé hop Iy hon)

Tinh trang Quiing giira hai chi thi phén tir [Nhiém sic thé P Vi tri (cM)
Sb hat chic/  |[RM468 - RM7076 3 0,000 3,7
bong RM241 - RM26212 4 0,000 16,5
RM16686 - RM564 4 0,000 9,7
Ning suat RM241 - RM26212 4 0,000 16,5
HT RM26212 - RM127 4 0,002 14,5
RM3586-RM 160 3 0.040 8,1

Trong nghién ctru nay, kha ning chdng
chiu néng cua cdy laa duoc tim hiéu trén co so
chi thi phan ti. Cac anh hudng bén ngoai dugc
t6i thiéu hoa bang cach trong cdy lua trong diéu
kién lta trd c6 nhiét do ngay 35-36 do C va
nhiét d6 dém xap xi 27 d6 C. Trong cac diém
thi nghiém, nhiét d6 ngdy théa man yéu cau
nhu vdy, nhung nhiét 46 dém thuong rat thap
(dudi 25 @6 C), trir dia diém thi nghiém tai
Ninh Thuan. Két qua nghién ctru cta nhiing
niam gan day cho thiy, co so di truyén cua tinh
chéng chiu néng van chua duoc giai thich day
du (Xiao va ctv., 2011). Bién thién di truyén
clia cac tinh trang sé luong thuong do mot vai
hodc nhiéu loci diéu khién, bi anh huong manh
me khi c6 thém mot vai anh hudng khac tuy
nhd hon (Paterson va ctv., 1988). Phan tich
quan thé BC,F, cia OM5930/N22 cho thdy tinh
chbng chiu nong dugc di truyén tir nhiéu gen
(QTL) dinh vi trén hai nhidm sic thé chinh (sd
3 va 4). Ty 1¢ hat 1ép trén bong va ning suat hat
¢6 phan bd kha can ddi, nhung diém chéng
chiu néong HT phan bd quéa nghiéng léch. H¢ so
tuong quan gitta diém HT va ty 1& hat 1ép rat c6

OmM38108 TLR 392

¥y nghia vé mit thong ke, gia tri r = 0.929 ** va
df =166 (Bui Chi Buu va ctv., 2012).

PHAN TiCH PROTEIN CHONG SOC NHIET

Phan tng véi stress do nhiét do cao la mét
tinh trang di truyén ) luong, bao gém su kién
diéu hoa gen va protein theo kiéu “up va down”
xay ra dong thoi (Zou va ctv., 2011). Tuy theo
khéi lugng phan tir, ngudi ta chia HSPs thanh 5
ho khac nhau: HSP100s, HSP90s, HSP70s,
HSP60s and sHSPs (Trent 1996).

Phéan tich dién di SDS cho khai niém cé
sy biéu hién ctia nhitng HSP, nhung chua khang
dinh do6 1a protein nao. Két qua kha 16 boi vi
khong phai miu gidng nao ciing thé hién duoc
HSP khi xur 1y nhi¢t 4o cao (cho du xét nghiém
PCR c¢6 két qua tuwong ddng alen voi N22).
Nghiém thtrc khéng xir 1y nhiét lac trd, cho két
quéa am tinh, khong c6 bang dién di mot chiéu.

Budc hai, phai do tim khang thé dé thyc
hién xét nghi¢m Western blot. Day la budc kho
khin va mat thoi gian nhidu nhat. Cubi cung co
chi hai mau gidng OM8108 va TLR392 trong
cac gidng khao nghiém biéu hién HSP90 (hinh
5).

TLR 393 TLR395 TLR 397

H5PS0

Hinh 5: Két qua phan tich Western Blot, HSP90 biéu hién trong mau giong OM81 08 va TLR392
Ket qua bang 5 (bang 5 hay hinh 5?) chi co tinh chat tham khao, khong co tinh chat két luan.

3.3. Chgn dong nho chi thi phan tir

Bang 3 cho thdy chi thi RM3735 trong
quy trinh MAS dé phat trién dong lta chong
chiu néng. Hinh 6 cho thay gidng OMS8108,
OM10040 va 4 dong lua dugc chon tao nho chi

thi phan tir 1a TLR1, TLR2, TLR3 va TLR4 c6
alen dong hop tir gibng nhu N22. Pay 13 minh
chimg kha rd rang vé hiéu qua chon loc nho chi
thi phan tir di v6i tinh trang chéng chiu nong.
Bién thién kiéu hinh duoc giai thich bai QTL tai
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quang gilta hai marker RM3586-RM160. Riéng
d6i v6i chi thi RM3735 trén nhiém sic thé 4 giai
thich duoc 32,28%, 20,73% va 9,95% bién thién
kiéu hinh, trén cac quan thé hoi  giao
OMS5930/N22, AS996/N22, va AS996/ Dular
/AS996, theo thur tu. OM4900 va IR64 dugc stir
dung 1am dbi chimg. Trong quan thé BC,F, cua
OM5930 / N22, c6 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 (HTLS)
theo két qua dién di tai loci RM3687, RM3471,
RM3735, RM35. Dong HTL1, HTL2, HTL3 va
HTL4 biéu hién alen dong hop voi alen cia
glong cho gen chong chiu nong N22; dong
HTL6 va HTL7 biéu hién alen di hop tir, can
phai tiép tuc chon c4 thé uu viét.

Bang 3. So sénh kiéu gen va kiéu hinh tai 4 loci RM3687, RM3471, RM3735, RM3586 trén 50 cdy
cua quan thé BC4F, thuoc cap lai OM5930 / N22

Chi thi phén tir | Pong hop tir khang | Dong hop tir nhiém | Di hop tir | Gia tri du doin (%)
RM3735 5 45 0 100,0
RM3687 7 41 2 71,4
RM5900 4 39 7 87,5
RM3471 0 43 7 56,3
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Hinh 6: Két qua 1 phan tich Western Blot, HSP90 biéu hién trong mau glong OMS8108 va TLR392
(C6 chéng ddy la Két qua PCR ciia cdc con lai chit khong phdi la két qua cia phan tich Wester
Blot??)

3.4. Twong tic kiéu gen véi hay gen x? mdi
treong va hiéu qua chon lgc

Két qua phan tich theo mé hinh Eberhart
& Russel va AMMI (nim nao?) cho thiy:
OM10040, TLR391 va HTL3 cho ning suit 6n
dinh trong diéu kién nhiét d6 néng khi laa trd
trong vu heé thu. Dong OMS8108, OM6707,
TLH3 cho ning sudt cao nhét va ty 18 hat 1ép
chap nhan dugc.

Ty 18 1ép 1a két qua hoat dong van chuyén
chat kho tir 14 dén hoa lua tir khi Ida trd dén chin
stra, chin sap va thu hoach. Thuat nglr khoa hoc
goi d6 1a “grain filling” bao gdm hai ndi dung
chinh: GFR (grain filling rate) — tbc do van
chuyén chét kho vao bong lua (mg/ngay); va
GFD (grain filling duration) — thoi gian véan
chuyén chat khé vao bong lua (ngay).
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Tinh trang GFR trong diéu kién néng ctia
tinh Ninh Thuén c6 h¢ sb di truyén nghia rong
thip H%, = 0,2079; hiéu qua chon loc GA(%)
thip = 4,10%. Trong diéu kién nhiét do ngay
va dém déu bat thuan, TLR397, OM10040, va
TLR378 c6 tdc do hat vao chic tot nhét, so véi
dbi ching TH6. Gidng trién vong OMS8108,
OM6L ding trong top 10 ¢o gia tri GFR cao
>100 mr/bong/ngay. Thoi gian vao chic (GFD:
grain filling duration) cta nhitng dong thudc
loai hinh indica bién thién trong vong 18-22
ngay, trung binh 20 ngay, tai Ninh Phudc —
Ninh Thuén.

Téc d6 vao chic cua hat (GFR) tuong
quan rat chit ché voi ning suit (ry=0,7188 **)
va hé s path 1a 1,0557, dong thuan [=ve] véi
g, dat gia tri cao nhat, chimg to GFR da dong
gop truc tiép vao két qua niang suat hat, trong
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diéu lgiéq nhi¢t d§ nong cua Ninh Thuan, khi
lua trdo dén thu hoach. Hé s6 can R, = 20,51%
(<gia tri chuan 40%).

IV. KET LUAN

1. C6 6 tinh trang duoc danh gia kiéu
hinh thanh céng phuc vu cho phan tich QTL
tinh chong chiu néng, ty 18 hat 1ép co gia tri
dong gop 16n nhat.

2. Bién thién kiéu hinh dugc giai thich
boi QTL muc ti€u tai chi thi RM3586 (36,2%),
RM160 (17,1%) trén nhiém sic the 3 va
RM3735 (32,6%) trén nhiém sac thé sb 4. Két
qua that sy duoc ghi nhan tai quéng gitra
RM3586-RM160 trén nhiém sic thé sd 3 véi
d6 16m 8,1 cM ddi véi tinh trang tinh theo diém
chéng chiu nong.

3. 32 chi thi SSR tip trung trén nhiém
sdc thé 3 va 4 dugc st dung dé chon dong co
cing biang véi alen ciia ngudn cho gen khang
cua N22, Dular, Gayabeyo, tuy nhién chi c6 3
chi thi cho hiéu qua cao nhat la RM3586
(NST3), RM3735 va RM3687 (NST4). Cac
dong dugc chon duogc ky hiéu HTL1, HTL2,
HTL3 va HTL4 da dugc khao nghiém trong bd
gidng quan sat va so sanh so khoi.

4. Qua phan tich (Pay la gi vay ?)tai 7
dia diém, dong co ty 1& hat 1ép thap va ning
sut cao dugc ghi nhan 1a OM8108 (cong nhan
san xuat th), HTL1, TLR391, TLR392,
OM6707.

5. Tinh trang tdc d0 vao chic cua hat
(GFR) tai Ninh Thuan c6 hé sb di truyén nghia
rong thép H% = 0,2079; hiéu qua chon loc
GA(%) thap = 4,10%. Gidng trién vong
OMS8108 co gia tri GFR cao >100 mg/bong
/ngdy, da dugc cong nhan san xuét thu.
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Rice breeding for heat tolerance via marker-assisted selection in Southern Vietnam

The indica genotypes, OM5939 (high yielding, susceptible to heat) and N22 (heat tolerance
under phytotron treatments) were used as parents. The 310 BC,F, plants and their parents were
planted during 2012 dry season at the experimental field in Cuu Long Delta Rice Research Institute
(CLRRI) for evaluation of heat tolerance during the reproductive period. The low percentage of filled
grains may be attributed, at least partially, to a heat activity during grain filling. Of the 501 SSRs
tested, 264 markers produced polymorphism, which showed clear and scorable bands between the
two parents. These were subsequently used to genotype the BC,F, population. A linkage map based
on BC,F, populations were then constructed. It covered a total of 2741.63 cM with an average two
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loci interval of 10.55 cM. All QTLs were detected above an empirically determined experiment-wise
significance threshold equivalent to P < 0.01 (corresponding to an interval mapping LOD > 3.6 or a
composite interval mapping LOD > 3.9). The linkage relationship between the SSR markers RM3586
and RM160 as indicators for heat tolerance genes were estimated. Results in interval mapping verified
the findings of SMA only in the case of RM3586 - RM160 on chromosome 3 at the 8.1 cM interval
(LOD = 3.4, R? = 11.52%, additive effect = 5.64). On chromosome 4, none of the interval confirmed
with QTLs found between RM3735 and RM5749 from the single marker analysis, as the value of LOD
obtained was low. Yield trials were conducted at 7 sites with 16 genotypes in 2012 dry season. They
were subsequently continued in 2013. Some promising varieties, which were selected via SSRs
assisting as RM3586, could be mentioned as: TLR397, OM8108, OM6707, TLR392, TLR391 due to
low unfilled grains and high yield under heat stress (Khong thdy c6 & phan tém tat Tiéng Viét).
Attentions would be paid more HTL1, HTL2, HTL3 and HTL4 according to MAS and phenotypical
acceptability — based selection. However, the genetic gain (4.10%) of grain filling rate (GFR) was too
low to accept.

Keywords: grain filling rate (GFR), heat tolerance, marker-assisted selection (MAS), QTL,
unfilled grain percentage
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