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ABSTRACT

A population of 400 F3 plants from the cross of Kalarata and Azucena were
used to construct a genetic linkage map using 100 microsatellite markers.
The map covered 1,405 cM with an average distance of 14.05 cM between
loci. The F3 families were phenotyped for salt tolerance in Yoshida nutrient
solution with salt stress of 12 dS m-1 using NaCl. A total of 8§ QTLs were
identified using Composite Interval Mapping with 5 traits studied. The
short arm of chromosome 1 had the highest density of QTLs detected for
salinity tolerance. The QTLs identified in this study would be useful for
further studies through fine mapping, QTL-based gene cloning, and
marker-assisted selection for breeding of salt tolerant rice varieties.

TOM TAT

Quan thé hia & thé hé F; gom 400 cd thé con tir 16 hop lai Kalarata va
Azucena dwoc sur dung dé lap ban doé lién két gene voi téng cong 100 chi thi
phén tir SSR diege sir dung. Ban do lién két thu dwoc bao phii 1.405 ¢cM véi
khodang cach trung binh gitva cac locus la 14,05 cM. Sau khi danh gia trong
méi truong dinh dwéng Yoshida voi dp man 12 dSm’' bang cach bé sung
NaCl, tong céng 8 tinh trang s6 lwgng (Quantitative Trait Loci -QTL) lién
két chat véi kha néing chiu man ciia lia & giai doan ma da dugc xac dinh
thong qua 5 tinh trang khdo sat va cac QTL nay tdp trung chu Yéu ¢ phan
ddu ciia nhlem sdc thé sé6 mot. Nhitng OTL dwoc phat hién trong nghién
ciru nay la tzen dé cho nhitng nghién civu tiép theo nham phuc vu cho cong
tac lai tao glong khang man co sy tro giup cua cdac chi thi phan tu.

1 GIOI THIEU

vao phuong phép lai tao truyen thong trong viéc
tao gidng lua khang mdn c6 thé han ché cac anh

Lua (Oryza sativa L.) 1a cay luong thuc quan
trong trén thé giéi va dugc canh tac ¢ nhiéu ving
dia 1y khac nhau. Mot trong nhitng tré' ngai 16n
nhat d6i voi kha ning sinh trudng phat trién cia
ciy luong thuc quan trong nay 1a su nhiém min.
Nhiéu nghién ctru truée ddy da chi ra kha ning
khang mdn ¢ lta 1a tinh trang s6 lugng do nhiéu
gene khac nhau tac ddng tao nén va chiu anh
huéng 16n boi diéu kién moi truong (Koyama et
al., 2001; Haq et al., 2008). Nhu vay, viéc két hop
chi thi phan tt MAS (Marker assisted selection)
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hudng ciia mdi truong va ting d¢ chinh xac cua
phép lai. Nhitng nim gin day, v6i sy phat trién
nhanh choéng cua linh vyec tin sinh hoc va viéc hoan
thanh giai ma bg gene cay lta thi phuong phap lap
ban dd QTL (quantitative trait loci (QTL)
mapping) duge s dung nhidu dé xic dinh nhiing
gene lién quan dén cac tinh trang s luong (Yano
and Sasaki, 1997) va ddc biét la xac dinh cac ving
nhiém séc thé lién quan dén kha ning chiu man cua
cay lta. Trong do, chi thi SSR (microsatellite
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marker) da dugc st dung hiéu qua dé xac dinh céac
QTL lién quan dén kha nang chiu man cua lta &
nhiing t6 hop lai khac nhau (Lang ef al., 2000; Ren
et al. 2005; Haq et al., 2008).

Mic du d3 c¢6 nhiéu cong trinh duge thuc hién
dé xac dinh cac QTL lién quan dén kha ning khang
man tir nhiing giong lba khac nhau, vi dy tir giong
Pokkali (Bonilla et al., 2002) va giéng Nona Bokra
(Lin et al., 2004), nhung ung dung cua nhitng QTL
nay trong thuc té tao gidng van con han ché vi khi
chuyén sang cay con kha ning chiu han cua nhiing
QTL nay thap hon thuc té & cay bd me (Gregorio et
al., 2002). Cho téi hién nay, chi duy nhat QTL
khang man Saltol dugc Gng dung rong rai trong
cong tac lai tao dé bd sung tinh trang chiu mén cho
nhing giéng lta dang dugc canh tic rOng rai
nhung khang man yéu. QTL Saltol duoc xac dinh
nam trén tay ngin clia nhiém sac thé s6 1 cua giéng
lta Pokkali, QTL nay c6 kha nang giup cay lua
chéng chiu véi di¢u kién man & giai doan cdy con
va no chiém khoang 40% tong khi ning khing
man cua cay lta (Bonilla et al., 2002). Tim ra
nhitng QTL mdi c6 kha nang chiu han ¢ céc giai
doan khac nhau cho cdy lia ¢ nhimng t6 hop lai
khéac nhau 13 viéc 1am can thiét vi hién nay nhiéu
gidng lua c6 kha niang chiu méan t6t chi & mot vai
giai doan phat trién nhung nhay cam & nhiing giai
doan khac (Moradi et al., 2003). Nhitng QTL méi
s& gitp cho nhimng nha chon gidng c6 thém nhiéu
lwa chon trong viéc tao ra nhimg giéng lta co kha
nang chiu man cao hon & tat ca cac giai doan sinh
trudng (Ismail et al., 2007; Thomson et al., 2010).

Nghién ciru nay nhiam xac dinh nhimg QTL lién
két chat voi kha nang chiu man ¢ giai doan ma cua
lta str dung t6 hop lai méi 1a Kalarata va Azucena.
Céc QTL tuong quan chit dén ham lugng diép luc
trong 1a, ndng d6 K*, Na* va ti 18 Na'/K* ¢ than va
1 lta duogc tap trung khao sat. V6i nhimg két qua
dat duoc, nghién ciru nay dat nén tang cho nhitng
nghién ciru tiép theo nham xéac dinh nhiing gene cu
thé lién quan dén kha ning khang min cua lta &
giai doan ma. Ngoai ra, két qua ciing xac dinh dugc
nhimg chi thi phén tir c6 lién két chat t6i tinh trang
chiu min tao tién dé cho cong tac chon tao giong
laa bang chi thi phan tir v6i thoi gian chon tao ngén
hon va hiéu qua cao hon so véi phuong phap chon
tao giéng truyén thong.

2 VAT LIEU VA PHUONG PHAP
2.1 Gibng lia

Téng cong 400 cay con thé hé Fs tir t0 hop lai
Kalarata/Azucena dugc sir dung dé lap ban d6 lién
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két va xac dinh cac QTL. Kalarata 1a gidng laa c6
ngudn gdc tir An Do v6i kha nang khang mén cao,
trong khi di d6 gidng Azucena c6 ngudn gdc tir
Philippines véi dic tinh chét lugng gao thom ngon
nhung man cam véi min. Ngoai ra, thoi gian sinh
truong cua hai giéng nay kéo dai khoang 114-120
ngay nén thudn lgi cho cong tic lai tao
(Www.genesys-pgr.org).
2.2 B0 tri thi nghiém va céc chi tiéu theo dai

Gidng lua bd Kalarata, gidng lia me Azucena
va quan thé lai dugc danh gia do khang man theo
theo quy trinh ciia Vién nghién ctru lia qubc té
(IRRI, 1996). Hat lta nay mam s& duoc gieo trén
dung dich dinh dudng Yoshida (Yoshida et al.,
1976) trong 14 ngay, sau d6 dung dich dinh dudng
duge bd sung NaCl véi d6 man 6 dS m! (d6 man
0,3%) trong 7 ngay, tiép theo d6 man duogc ting 1én
12 dS m! (d6 man 0,6%) va duy tri trong 2 tuan.
Dung dich dinh dudng dugc duy tri pH ¢ 5,5. Thi
nghiém dugc tién hanh trong nha kinh voi nhiét do
duoc duy tri 6 29°C/21°C ngay/dém, d6 4m 70%.

Sau khi ting d6 man 1én 12 dS m™! hai tuan,
mau dugc thu dé phan tich cac chi tiéu sinh 1y lién
quan dén kha ning khang man. Ba 14 phat trién day
d0 nhét va con tuoi & ngon cua cay lua dugc thu va
lam kho bang may sdy chan khong (Lyophilizer LL
-Esquire Biotech, India) & nhiét do —35 °C va duoc
nghién min. Dung cu dung mau 14 dugc bao biang
gidy nhom dé dam bao lwong diép luc khong bi
phan huy béi anh sang. Diép luc dugc ly trich bang
dung dich acetone 80% lanh véi ti 1& 1,0 mg mau
14/1 ml acetone 80% sau d6 dugc phéan tich bang
méy quang phd (DU 530, Beckman Counter, USA)
& cac budc song 663, 652, va 645 nm. Nong do
diép luc dugc tinh nhu sau:

12,7 as63 — 2,7 a64s
Diép 1UC b= 22,9 acas— 4,7 as63

Diép luca=

Téng sb diép lucavab=27,8 a¢s2

Pé xac dinh cac chi tiéu ndong d6 Na* va K*,
than va ré sau khi thu dugc lam kho, can va ngdm
trong axit acetic 100 mM trong 90°C trong 2 gio.
Sau do nong d6 Na® va K™ dugc do bang may
quang phd hip thu nguyén tir (Perkins Elmer,
Norwalk, CT, USA), va xac dinh cac ti 1&¢ Na*/K*
theo quy trinh ctia Thomson et al. (2010).

2.3 Ly trich DNA va phan ing PCR

DNA duoc ly trich tir 1a Ita hai tuan tudi theo
quy trinh ctia McCouch et al. (1988), s6 lugng va
chat luong DNA dugc xac dinh bang may quang
phé (Nanodrop, ND-1000, USA), sau d6 DNA
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duoc pha lodng véi nuéce cit khir ion t6i ndng do
35 ng/ul va giir lanh & -80°C t6i khi sir dung. Tong
cong 200 chi thi phan tir SSR phéan b déu trén 12
cip nhiém sdc thé lta duoc sang loc dé tim ra
nhitng chi thi da hinh gitra lta b6 me.

M3bi phan tmg PCR dugc thyuc hién véi thé tich
15 pl ¢6 chua 1,5 pl 10X buffer; 1 pl cia 1mM
dNTPs; 0,5 pl cua primer xu6i; 0,5 pl cua primer
ngugc SpuM; 0,7 pl cia Taq polymerase 5 U/ul; 8,8
pl nuée cat khir ion va 2,0 pl DNA & ndng do 35
ng/ul. Sau d6 phan ung duoc thyc hién trong may
PCR GStorm GS1 (Green Technology Limited,
UK) véi chu ky nhiét nhu sau: bién tinh ban dau &
94°C trong 5 phit, tiép theo 1a 35 chu ky véi nhiét
d6 bién tinh & 94°C trong 1 phut, bit cip ¢ 55°C
trong 1 phuat va kéo dai & 72°C trong 2 phut, giai
doan kéo dai cudi cung dai 7 phut ¢ nhiét d§ 72°C.
San pham PCR sau d6 duoc phéan tich trén gel
polyacrylamide 10% va quan sat bémg may Geldoc
(Bio-Rad, USA). Cac vach san phan duoc cho
diém nhu sau: “A” néu glong v6i kiéu gene cua
Azucena, “B” neu glong v6i kiéu gene cua
Kalarata, va “H” néu 12 kiéu gene di hop.

2.4 Lap ban db lién két gene va phan tich QTL

S6 liéu thu nhan sau dién di duge sir dung dé
lap ban db lién két gene voi phan mém QGENE
4.3.2 (Nelson, 1997). Vi tri cua cac chi thi phan ti
dugc st dung tr co s& dit lifu GRAMENE
(www.gramene.org) va Cornell map. Cac nhom
lién két gene dugc xac dinh voi chi s6 LOD
(logarithm of odds) >3,0. Tam anh huéng ciia timg
QTL trong mdi tinh trang dugc tinh toan dya trén
chi s R2.

Phan mém QGENE ciing duoc st dung dé xac
dinh cac chi thi phan tir lién két véi cac QTL lién
quan dén kha nang khiang man cua lua ¢ trén 12
cap nhi®m sic thé cua lga. Thuét toan Composite
Interval Mapping (CIM; Zeng, 1994) duoc st dung
dé kiém tra sy lién két gitra dir liéu kiéu gene va dir
liéu kiéu hinh. Phan mém nay ciing cho phép xac
dinh cac QTL va muc d6 anh hudng cua kiéu gene
bd hodc me 1én su biéu hién tinh trang.
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3 KET QUA VA THAO LUAN

3.1 Anh huéng ciia miin 1én cic tinh trang
sinh ly cda cay lua

Qua phan tich cac tinh trang lién quan chat toi
kha nang khang man ¢ lta nhu ham lugng diép luc
trong 14, kha nang hép thu Na*, K™ va ti 1¢ Na*/K*
thap. Két qua cho thay o hau hét cac tinh trang
nghién clru nay ¢ quan thé cay con c0 su bién dong
rong hon sy phan bd cua gidng lua bd me, didu nay
¢6 thé do sy phan bd khong dong déu cua cac allen
tir co thé bd me (Hinh 1). Tan suét phan b ctia cac
ca thé trong mot tinh trang theo gan phén pho1
chudn ciing chi ra day la nhiing tinh trang s0
lwong do nhiéu gene tir cdy bd me quyét dinh. Két
qua twong ty ciling dugc Nguyen (2001) phat
hién khi nghién ctu khd nang khang ngd doc
nhém trén lua va Haq et al. (2008) khi nghién ctu
khi ning khang min ctia lia ¢ t0 hop lai
Co39xMoroberekan.

Gia tri trung binh cua s6 luong diép luc ¢ cay
con gan v6i gid tri trung binh tir hai bd me ching
t6 rang nhitng allen tir 2 bd me gop phan ngang
nhau ¢ nhitng tinh trang nay. Cac tinh trang lién
quan dén kha ning chiu man cao cia cdy lia nhu
noéng d6 K* trong ré va trong than c6 xu hudng
nghiéng vé phia cdy bd Kalarata, trong khi d6 cac
tinh trang lién quan dén kha ning nhiém dbi voi
diéu kién man nhu ti 16 Na*/K* cao cia ré va cua
than ¢6 xu hudng léch vé phia cidy me Azucena.
Két qua nay phi hop véi nhitng nghién ciru trude
day khi cho ring mot trong nhing co ché khang
mén & lha 1a kha nang hap thu nhiéu K* va han ché
hép thu Na* dé han ché bi ngd doc dbi véi kim loai
nay (Munns et al., 1983). Viéc hap thu nhidu K* va
han ché Na* s& gitip cho ciy lia phat trién tot hon
trong diéu kién man boi vi K* dong vai trd quan
trong trong su hoat dong ciia nhiéu enzyme va cac
chirc ning sinh 1y khic nhu déng mé khi khong
(Ponnamperuma, 1984). Mot trong nhitng nguyen
nhan chinh c6 thé lam cho giéng me Azucena man
cam voi diéu kién min 1a do kha nang hap thu mot
lugng 16n Na* cia nd, va kim loai nay la nguyén
nhan gy ra nhing tén hai & bo 14 din dén cdy sinh
truong kém (Lin ef al., 2004).
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Hinh 1: Tén s6 phan phéi cia cac tinh trang sinh 1y & than va ré lia sau khi ngap mén 2 tuén c6 bd
sung NaCl & d§ min 12 dS m™' (d¢ min 0,6%) (A=Azucena, K= Kalarata)

3.2 Lap ban db lién két gene NST 3 (11 chi thi); NST 4 (8 chi thi); NST 5 (8 chi

R n . S A thi); NST 6 (5 chi thi); NST 7 (8 chi thi); NST 8 (7

. Thong qua vige khdo sat 200 chi thi phan tir, €6 1%y o NGT 9 (5 chi thi); NST 10 (4 chi thi); NST

tdi 100 chi thi phan tr da hinh gira hai giong lua e TN z

£ LA st s 1A A 11 (8 chi thi); NST 12 (9 chi thi). San pham PCR

bd me dugce phat hién, cac chi thi nay lan lugt phan X L) Y . . -

PR - o A \ A khuéch dai tir nhiing chi thi da hinh nay sau khi
bo tir NST 1 61 NST 12 v6i 50 lugng cdc chi thi g 47 06’y ich thuge tir 80 dén 350 bp (Hinh 2)
nhu sau: NST 1 (20 chi thi); NST 2 (7 chi thi); j P ’

4 5 6 7 8 9 1011 1213 14 15716 17 (-

e . -
| XN 5@ 7 8 9 1011121314.\.15 16 17 (-)

Hinh 2: San phim PCR sir dung chi thi SSR RM10772A (A), S04060 (B), va S12011B (C)

Cdc band DNA dau tién ttr bén trai lan lwot thé hién kiéu gene ciia con lai Fi1 (F1), lia b6 Kalarata (K) va lia me
Azucena (4), cac band tiép theo tir 1 dén 17 la kiéu gene ciia mét so ca thé con tur to hop lai gitta hai ca bo me, (-) doi
chirng am khong s dung DNA trong phan ung PCR
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Kiéu gene ctia quan thé F3 va 2 bd me duoc ghi
nhan va dua vao phan mém QGENE 4.3.2 dé xay
dung ban dd lién két dua trén dit liéu cta cac chi
thi phan tir da hinh. Sy phan bd cua cac chi thi
phan tir trén toan bd gene cdy lia duoc biéu dién
trén Hinh 3, voi tong cong 100 chi thi phan tir do
bao phu cua ching lén téi 1.405 cM va khoéang
cach trung binh gitta cac chi thi phan tr 1a 14,05
¢M. Céc chi thi phan tir tap trung nhiéu ¢ nhidm
sic thé s6 1 v6i khoang cach trung binh 14 7,94 cM,
trong khi d6 nhidm sic thé sb 2 c6 khoang cach
gilta cac chi thi xa nhét, trung binh 1a 56 cM. Ban
db lién két trong nghién ctru nay c6 mét d6 cao hon
va bao phu tot hon so v&i mét sé nghién ctru trude

NST1 NST 2 NST 3
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i R 66.0——RM13197 32.4—|{—RM5639

frn }:: A=
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N e el R
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day. Vi du nam 2004, Masood et al. st dung 74 chi
thi RFLP dé lap ban dd QTL khang man trén lua;
va nam 2006, Long-zhi et al. st dung 97 chi thi
SSR d¢ 1ap ban dd kha ning chiu lanh & lta trong
giai doan nay mam. Tuy nhién, ¢ nghién ctru cua
chung t6i van con mot s6 vung chua dugc bao phu
t6t nhu nhidm sac thé sb 2, s6 9 va sd 10. RS rang
nhitng khoang cach 16n giita cac chi thi phén tir c6
thé dan dén viéc bo qua mot s6 QTL tiém ning ddi
vo6i tinh trang nghién ctu, tuy nhién do sy gidi han
ctia cac chi thi phan tir da hinh gitra cip lua bd me,
nhitng khao sat tiép theo dang tiép tuc duoc tién
hanh dé bé sung thém cac chi thi phan tir vao
nhitng vi tri ¢c6 khoang cach xa nay.
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i
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Hinh 3: Ban db lién két va vi tri ciia cic QTL tir thé hé Fs ciia td hop lai Kalarata/Azucena

Théng s6 bén phai nhiém sdc thé la tén ciia chi thi SSR va théng s6 bén trdi la vi tri ciia chi thi trén nhiém sdc thé.
Thong so in nghiéng co gach chan la QTL duoc phat hién. NST: nhiém sdc thé
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3.3 Phéan tich QTL

Logarithm of the odds ratio (LOD) la mét chi
tiéu quan trong trong viéc xac dinh df tin cdy cua
mot QTL duoc phat hién, gia tri LOD biéu thi xac
sudt cua QTL xdy ra trong vung chi thi dwoc khao
sat, nhu vy LOD cang cao thi xac suit ciia QTL
hién dién & vung co6 chi thi phan tir cang 16n. Dya
trén thudt toan composite interval mapping,
ngudng phat hién cic QTL duogc thiét lap véi
LOD> 3.0, diéu nay c6 nghia chi nhimg QTL lién
két voi tinh trang khao sat c6 d¢ tin cay cao hon sy
xuét hién ctia cac lién két ngau nhién 1000 lan tro
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1én méi duoc chép nhan. Véi yéu cAu nay, tam
QTL lién két voi nam tinh trang dugc nghién ciru
¢6 LOD> 3.0 dugc phat hién (Bang 1) bao gom
QTL lién quan dén ham luong diép luc B (dib5.1),
néng do K* ¢ than (ndktl.1), ndng do K* & ré
(ndkrll.1, ndkrll.2), ndng d6 Na® & than
(ndkt1.1), va ti 1€ Na™/K" & than (¢inktl. 1, tlnkt4.1,
tinkt12.1). Cac QTL lién quan dén cac tinh trang
khac diép luc a, ham luong Na® trong ré chua
dugc phat thién didu nay c6 thé do nhimg tinh
trang nay dugc didu khién béi rat nhidu locus véi
tac dong nho dudi ngudng phat hién cta thudt toan
duoc st dung.

Bing 1: Cac QTL dwgc phat hién trong diéu kién ngap min giira to6 hop lai Kalarata/Azucena.

v Y 2

Tinh trang NST TénQTL  Vitri QTL GL':'):)” ﬁn‘liell’l:(;’ng (};})
Diép luc b 5 dibs.] R5M20 34 K 82
Néng d6 K* ¢ than U ndkel.] RM10772A 4.4 K 11.0
Néng do K* ¢ ré 11 ndkell.l  RM26464 3.7 A 9.0
11 ndkrll2  RM209 32 A 8.0

Néng d6 Na* ¢ than | ndntl.I RM10696B 9.5 A 22,0
Ti 1é Na*/K* ¢ than | tnkel.l RM10696B 12.0 A 27.0
4 tinked.] S04060 33 A 8.2

12 dnke12.1  S12011B 3.3 A 8.2

K: Kalarata; A: Azucena; R?: Ti Ié biéu hién timg QTL dén tong biéu hién ciia tinh trang twong vmg; LOD: Logarithm of

Odd; NST: nhiém sdc thé

QTL ndkt1.1 lién két véi néng do K" cao ¢ than
dugc phat hién trén nhiém sic thé sb mot, QTL nay
ch1em 11% cua tinh trang nay va c6 ngudn goc tur
gidng khang Kalarata. Trong khi d6 QTL ndntl.1
lién két v6i tinh trang ndng do Na* ‘cao 0 trong than
cung dugc phat hién trén nhiém sic the s0 mdt va
¢6 ngudn g tir cady me Azucena man cam véi
man, QTL nay chiém téi 22% do6 biéu hién cua tinh
trang ddy c6 thé 1a nguyén nhan lam cho ciy me
Azucena man cam v&i man vi néng dd Na* cao la
nguyén nhan chinh dan t&i sy phat trién kém cua
laa, do ndng d6 Na* cao quéa s& dan toi cay lua bi
ngd doc do cac stress vé ap sudt tham thau va ndng
d6 ion trong té bao (Walia et al., 2005).

Xac dinh dugc cac QTL lién quan dén ham
lugng K* va Na' la ket qua quan trong trong viéc
{mg dung vao thyc té chon tao giong lua. Két qua
cua Gregorio et al., (2002) chi ra rang c6 sy anh
huong cong gop cua yéu t6 nong do Na thap va
ndéng d6 K* trong than lua, diéu nay rat co tiém
ning trong lai tao ltia chiu man bang cach chuyén
cac QTL chiu trach nhiém duy tri ti 16 Na*/K* thap
de tang cuong kha nang khang man cua nhing
gidng lta nhiém.
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Ngoai ra, két qua ciing cho thdy ring nhimg
QTL phat hién ¢ than hoan toan khac so véi cac
QTL phat hién & ré. Co6 téi 2 QTL dam nhan viéc
duy tri nong d6 K* cao ¢ r& ¢ nhidm sic thé 11,
trong khi d6 khong phat hién QTL déi voi ndng do
Na* trong re va chi c6 mét QTL cho ndng do6 K* va
mdt cho nong d6 Na ¢ than nam trén nhidm sic
thé s6 1. biéu nay co thé do su hap thu va van
chuyén hai loai ion nay dugc diéu khién boi nhiing
co ché khac nhau khi cay lua chiu ngd doc man.
Ngay tir 1993, Gregorio va Senadhira da phat hién
hai nhom gene lién quan dén kha ning hip thu Na*
va K, trong d6 mot nhom lién quan dén kha ning
loai bo Na* ra khoi té bao va nhom con lai kiém
soat viéc hap thu ion K*. Gan day hon, Koyama et
al. (2001), cho rang QTL chiu trach nhiém cho ti 1&
Na*/K* thap c6 thé hoat dong khac véi QTL chiu
trach nhiém cho viéc hap thu Na*. Didu nay c6 thé
giai thich tai sao c6 sy khac biét gitta cac QTL cho
nong do Na* va K* ¢ than va ré.

QTL kiém soat nong do Na* va ti 1 Naﬁ/K+ g
than duoc phat hién cung vi tri ¢ tay ngin cua
nhiém séc thé 1 chimg t6 vi tri nay kiém soat ca hai
tinh trang. Hai QTL nay & vi tri 44 cM trung hop
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voi vi tri cua QTL chiu man Saltol da dugc phat
hién trudc day nam & vi tri tir 43,2 va 65,6 cM
(Thomson et al., 2007) va ¢6 chi s& R? lan luot
chiém 39,2, 43,9 va 43,2% biéu hién cla céc tinh
trang néng d6 Na', ndng d6 K* va ti 16 Na'/K*
(Bonilla er al. 2002). Viéc nhiéu QTL lién quan
dén cac tinh trang khac nhau nam cung mot vi tri
trén nhidm sic thé s6 1 ching to ring nhimng tinh
trang nay c6 chirc nang lién quan t6i nhau. Céc tinh
trang c6 thé do mdt gene hodc do nhiéu gene lién
két chat voi nhau kiém soat. Két qua tuong tu dugc
phat hién bdéi Koyama et al (2001) khi nhoém
nghién ctru x4c dinh nhidu QTL kiém soat nong do
K*, kha nang hap thu Na* va ti 16 Na*/K* & khu vue
nhiém sic thé nay.

4 KET LUAN

Lap ban dd QTL chiu min coa cay lua la viéc
phan tich thong ké dé tim ra su lién két giira cac
tinh trang lién quan dén kha nang chiu min va sy
tin s6 xudt hién cua cac chi thi phan tir trong kiéu
gene cua cac ca thé lta trong mot t& hop lai. Trong
nghién ctru nay, tdam QTL duogc phat hién lién két
chdt t61 nam tinh trang khang mén cua cay lua &
giai doan ma bao gém dibs.1, ndktl.1, ndkrll. 1,
ndkrll.2, ndntl.1, tinktl.1, tinkt4.1, va tinkti2.1.
Nhitng QTL phat hién trong nghién ctru nay c6 thé
g dung trong cong tac lai tao giéng lta chiu man,
hodc ¢6 thé ding dé xac dinh nhitng gene cu thé
lién quan dén co ché khing min cia lia & giai
doan ma. Tuy nhién, nhitng nghién ciru tiép theo
can tiép tuc duoc thuc hién dé bd sung thém nhiéu
chi thi phan tir vao nhiing vi tri con trong trén ban
6 lién két dé nang cao muc do chinh xéac cua viée
phat hién QTL ciing nhu co thé phat hién dugc
nhiing locus co tac dong nhd tdi cac tinh trang chiu
man. Can phét trién quan thé NIL (Near-isogenic
line) 16n hon dé thuc hién thyc hién fine mapping
cho nhiing QTL da dugc phat hién trong nghién
ctru nay, tir 6 c¢6 thé sir dung hiéu qua hon trong
cong tac lai tao giéng lta khang man.
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