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XAC PINH Vi TRi CAC TINH TRANG SO LUQNG KIEM SOAT
KHA NANG CHIU MAN O LUA (Oryza sativa L.)
TS. Ho Viét Thé
Dai hoc Cong Nghiép Thuc Phéam TP HCM.
TOM TAT:

Nghién ctru dé tim ra nhitng gene hay ving nhiém sic thé quy dinh tinh trang chiu man 1a thét su can thiét dé
phuc vu cong téc lai tao gidng lia co kha nang sinh truong tot trong nhitng ving dat thp ven bién. Trong nghién ctru
nay ban db lién két gene duoc thiét 1ap bao gdm 100 chi thi phan tir v6i tong khoang céch di truyén l1a 1,405 ¢M. Qua
sang loc ¢ kha nidng khang man cuia cay lua sau 2 tuan ¢ d6é man 6 %o, 12 QTL duoc phat hién c6 kha nang dicu
khién céc tinh trang s6 lugng kiém soat kha nang sinh truong cua cdy lua ¢ diéu kién méan, bao gom kha nang song
sot, kha niang phat trién sinh khoi than, sinh khoi r¢ va kha nang duy tri ham Iwong diép luc cao ¢ 1a. Nhitng QTL nay

c6 thé s dung truc tiép trong cong tac lai tao gidng hodc duoce dung dé tiép tuc xac dinh chi tiét cac gene va co ché
lién quan dén kha ning khang man cta lua.

Tw khoa: Chiu maén; chi thi phan t; Quantitative Trait Loci-QTL (QTL); tinh trang sb luong; lua.
ABSTRACT

Saline contamination is hindering rice production worldwide, thus identify genes or Quantitative Trai Loci
(QTL) responsible for salinity tolerance would be necessary for rice breeding to overcome this abiotic stress. A
genetic linkage map was constructed using 100 microsatellite markers, with a total length of 1,405 ¢cM. Important
QTLs associated with salinity tolerance at rice seedling stage were detected such as survival rate, shoot biomass, root
biomass and ability to maintain high chlorophyll b in leaves. The QTLs detected in this study will be useful for
molecular breeding and for identifying useful genes or mechanism relating to salinity tolerance of rice.

Keywords: Salinity tolerance; molecular markers; Quantitative Trai Loci; rice seedling.
1. PAT VAN PE

Lua la ciy trong duoc canh tac nhiéu ¢ nhitng ving dong bang ven bién, tuy nhién la chiu
man kém dac biét 1a & giai doan ma (Ismail ez al., 2007). Viéc xac dinh vi tri cac tinh trang b
luong (QTL) diéu khién kha nang khang man cia cdy lua ciing nhu xac dinh duoc cac chi thi
phan t chuyén biét cho tirng QTL s€ tao diéu kién cho viéc chon tao giéng lua khang man thuan
loi hon thong qua k¥ thuat chon loc dua trén chi thi phan t& (Ammar ez al., 2009). Trong nghién
ciu nay chung t6i xac dinh duoc vi tri cia cac QTL lién quan dén kha nang chiu man cua cay lua
& giai doan ma. Cac QTL nay c6 thé st dung lam nguyén liéu dé lai tao cac gidng lua chiu man
hoac lam déi twong dé nghién ctru siu hon vé co ché phan tir ctia kha ning chiu min & cy laa.

2. VAT LIEU VA PHUONG PHAP

Téng cong 400 ciy lta tir t6 hop lai Kalarata/Azucena duoc st dung danh gia do khang
min theo theo quy trinh cua vién nghién ctru lua quoc té (IRRI, 1996). Sau khi hat lua ndy mam
duoc 14 ngay, cay lua duoc chuyén sang dung dich dinh dudng c6 bé sung NaCl voi d6 min 3 %o
trong 7 ngdy, sau d6 ting d6 min 1én 6%o va duy tri dén khi 1ay mau phan tich. Dung dich dinh
dudng duoc duy tri pH ¢ 5,5. Thi nghiém duoc tién hanh trong nha kinh voéi nhiét d6 duoc duy tri
629 °C/21 °C ngay/dém, d6 am 70%.

Sau hai tuan & dd min 6%o, mau lua duoc thu hoach dé phan tich céac chi tiéu veé n6ng do
diép luc A (DLA), diép luc B (DLB), chiéu dai ré (CDR), chiéu cao than (CCT), trong luong ré
tuoi (TLRT), trong luong than tuoi (TLTT), trong luong ré khé (TLRK), trong luong than kho
(TLTK) theo quy trinh cua IRRI. Quy trinh ly trich DNA, thuc hién phan ing PCR va phan tich
QTL duogc thuc hién theo Thomson et al. (2010)
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3. KET QUA VA THAO LUAN
3.1. Su bién dong ciia cac tinh trang nghién ctru trong diéu kién min

Su sinh truong va hinh thai cua lua bi anh huong manh trong diéu kién bi man, ddi v6i hau
hét cac tinh trang nghién cuu, gia tri trung binh cua cac cay F3 nam ¢ gitra gia tri cua cay b6 me
(Hinh 1). Tuy nhién, da s tinh trang c6 xu hudng léch vé phia gia tri thip hon, va ngoai trir tinh
trang trong luong ré khd thi tan sd cla cac tinh trang trong luong than tuot, trong luong than kho,
trong luong ré tuoi khong theo phan phdi chudn mot cach chit ché va hau hét cac tinh trang nay
¢6 xu hudng léch vé phia lua me nhiém la Azucena. Diéu nay phu hop két qua nghién ciu cua
Hagq et al. (2008) khi tir két qua nghién ctru kha ning chiu man trén t6 hop lai Co39/Moroberekan
nhom nghién ciru cho rang nhiing allen tir cAy me man cam s& lam giam trong luong tuoi cua
than cling nhu 1am giam ti 1& than/ré kho.

Hinh 1. Tan s6 phén phéi ciia cdc tinh trang ¢ ciy liia trong diéu kién nhiém mdn sau 2 tuin
0 dp mdn 6 %o (A=Azucena, K= Kalarata).

3.2. Lap ban do lién két gene

Thong qua viéc khao sat 200 chi thi phén tu, chung t6i phat hién 100 chi thi phan tir c6 su
da hinh gitra 2 giong lua b6 me. San pham PCR khuéch dai tu nhiing chi thi da hinh nay sau khi
dién di co kich thudc tir 80 den 350 bp (Hinh 2).

H"Il'ﬂ'r-lliﬂmnrq-d ol W gl W
wiew  guwwwll  sedaey e el el | Hewees o

Hinh 2: Sdn pham PCR sw dung chi thl SSR R12M33. (Hal band DNA déu tién tir bén phal ldn lugt thé hién

kiéu gene ciia hia Kalarata (K) va Azucena (A), cdac band tiép theo la kiéu gene ciia cd thé F).

Kiéu gene tir cac ca thé F5 va lua bd me duoc phan tich bang phan mém QGENE dé xay
dung ban dd lién két dua trén dix liéu cua cac chi thi phan ti da hinh SSR. Chang t61 thu duoc
ban d6 lién két gene voi su phan bd cua cac chi thi phan tir trén bd gene cdy lua nhu hinh 3. Tur
két qua cta 100 chi thi phan tir da hinh, ban do thiét 1ap duoc c6 dd bao phu 1.405 cM va khoang
cach trung binh gitta cac chi thi phan tr la 14,05 cM.
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Hinh 3. Bin dé lién két va vi tri ciia cdc QTL tir thé hé F; ciia té hop lai Kalarata/Azucena. (Thong 5o bén
phdi nhiém sdc thé la tén ciia chi thi SSR va théng s6 bén trdi la vi tri ciia chi thi trén nhiém sdc thé. Théng s6 in nghiéng c6 gach
chdn la QTL dwoc phat hién. NST: nhiém sdc thé).

3.3. Phan tich QTL

Téng cong 12 QTL lién quan dén cac tinh trang khao sat da duoc phat hién. Trong do
QTL quy dinh kha ning ting trudng cta than va ré nim ¢ cac nhiém sic thé khac nhau, diéu nay
chung to nhiing tinh trang vé kha nang sinh trudng cua cay duoi diéu kién min duoc diéu khién
boi nhiéu gene khac nhau. Mot trong nhiing co ché quan trong lién quan dén kha ning khang man
cua lua da duoc biét dén la kha ning phat trién manh sinh khoi, diéu nay s& lam giam néng do
mu01 trong than cay (Yeo ef al., 1990). Nhu vay viéc phat hién ra cac QTL dam nhan viéc phat
trién nhanh sinh khéi cua cay lua & giai doan sém sé& co tiém nang 1on cho cac nha chon tao giéng
dé tang cuong kha ning khang min cua cdy, va ddy ciing la mot tiéu chi dé co thé chon lua
nhiing giéng lta c6 kha nang khang man manh & giai doan sém, bdi vi giai doan nay cay lua rat
nhay cam voi méan (Ismail ef al., 2007). Kha nang sinh trudng manh cua cdy lta ¢ giai doan som
la tinh trang quan trong dé cho cay lua c6 kha nang vuot qua nhiing dot min thuong xay ra vao
dau mua mua gitp ciy co thé phuc hoi nhanh hoi sau khi bi man.

Chung t6i phat hién 2 QTL lién quan dén sinh khéi ré tuoi va hai QTL lién quan dén sinh
khoi ré kho, diéu tha vi la tat ca cac QTL déu nam trén cac nhiém sac thé khac nhau (nhiém sac
thé 1; 4; 5; va 11). Nhiing QTL lién quan dén stc song cuia cay lua duoc phat hién ra trong
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nghién ctiu nay c6 thé duoc sir dung hiéu qua dé phat trién nhiing gidng lta chiu min, ngoai ra
nhiing QTL nay con co6 thé la nguyén liéu dé tao nhiing giong lta c6 kha nang phat trién manh dé
giup cay lua co the phat trién tot voi su canh tranh cua co dai.

4. KET LUAN

Qua phan tich phép lai giita giong lua Kalara va Azucen, chiing t6i xay dung duoc ban db
lién két gene vai 100 chi thi SSR véi tong chiéu dai 1a 1,405 ¢cM. Chung t6i phat hién ra 12 QTL
lién quan dén kha ning sinh truong manh cua ciy lta ¢ giai doan sém trong diéu kién nhiém
man. Nhiing QTL phat hién duoc trong nghién clru nay c6 thé duoc st dung dé lai tao nhiing
glong lua khang min & giai doan ma bang cac chi thi phan tir. Ngoai ra nhiing QTL nay cling c6
thé duoc st dung dé 1ap ban d6 gene chi tiét hon nham xac dinh vi tri chinh xac va tim ra co ché
hoat dong cua nhitng gene lién quan dén co ché khang mian cua lta.

TAI LIEU THAM KHAO

[1]. Akbar et al. 1985. Genetics of salt tolerance in rice. /n: Rice Genetics. Proceeding of
International Rice Genetic Symposium, Manila, Philippines: IRRI: 399-409.

[2]. Ammar et al. 2009. Journal of Plant Biochemistry & Biotechnology 18: 139-150.

[3]. Haq et al. 2008. Genetic mapping of QTLs, controlling shoot fresh and dry weight under salt
stress in rice (Oryza sativa L.) cross between Co39 x Moroberekan. Pakistan Journal of Botany,
40(6):2369-2381.

[4]. IRRI. 1996. Standard Evaluation System Manual. International Rice Research Institute, Los
Banos, Philippines.

[5]. Ismail et al. 2007. Genetic and genomic approaches to develop rice germplasm for problem
soils. Plant Molecular Biology 65:547-570.

[6]. Lee et al. 2007. Mapping QTLs related to salinity tolerance of rice at seedling stage. Plant
breeding 126: 43-46.

[7]. Long-zhi et al. 2006. Genetic and QTL analysis of Low-temperature vigor of germination
rice. Acta Genetica Sinica 33(11):998-1006.

[8]. Masood et al. 2004. Maping quantitative trait loci (QTLs) for salt tolerance in rice (Oryza
sativa) using RFLPs. Pakistan Journal of Botany 36(4):825-834.

[9]. Nelson J. C. 1997. QGENE. Software for mapping based genomic analysis and breeding.
Molecular Breeding 3:239-245.

[10]. Thomson et al. 2010. Characterizing the Salto/ Quantitative Trait Locus. Rice: 3:148—-160

[11]. Yeo et al. 1990. Screening of rice (Oryza sativa L.) genotypes for physiological characters
contributing to salinity resistance, and their relationship to overall performance. 7heoretical and
Applied Genetics 79: 377-384.

166 TAP CHI KHOA HOC CONG NGHE VA THUC PHAM SO 06/2015





