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Abstract

Field experiments were carried out in 8 crop seasons (from Winter-Spring 2011-2012 to Summer-Autumn 2015) at
the experimental site of the Agricultural Seed Center, Vi Thuy district, Hau Giang province. The objectives of this
study were (i) to determine the use efficiency (nitrogen, phosphate and potassium) of rice in acid sulphate soils with
double rice cropping system (ii) Inoculant was suitable for rice of the Mekong Delta. The experiment used OM5451
rice variety with randomized block design, 3 replications and 5 fertilizer treatments including -NPK, -N, -P, -K,
NPK. Winter-Spring crop applied 90 N - 50 P,O, - 30 K,O formula (kg/ha) and Summer-Autumn crop applied
80 N - 60 P,O, - 30 K,O formula (kg/ha). The fertilizers used in the eight crops were urea (46% N), Van Dien fused
phosphate (16% P,0,) and kalicloride (60% K,O). The results showed that the efficiency of three nutrient types
(N, P, K) was different for rice yield and varied by the seasons. The agronomic efficiency of N was highest with 23.8
kg of paddy/kg N in Winter-Spring crop and 20.1 kg of paddy/kg N in Summer-Autumn crop, followed by P with
16.9 kg paddy/kg P,O, in Winter-Spring crop and 12.3 kg paddy/kg P,O, in Summer-Autumn crop. The lowest was
K with 4.8 kg of paddy/kg of K,O in Winter-Spring crop and 1.9 kg of paddy/kg of K,O in Summer-Autumn crop.
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TOM TAT

Thanh loc ki€u hinh chéng chiu man trong diéu kién nhén tao ctia 128 giéng lia da xac dinh ngudn vétliéu bé me
dung trong nghién ctiu chon loc gidng lda chiu médn cao tuong duong FL478, Pokkali 1a 8 giong trong bo nhap noi
(IR15T1191,1R15T1112,IR15T1345,IR15T1387, IR15T1466, IR15T1335, IR15T 1434, AB42) va 5 giéng laa Mua dia
phuong (Trei May, Bac Viét, nang Quét Nhuyén, C4n Lun, Ba Bui Lun), cho tinh chéng chiu cao khi thanh loc  n6ng
d6 muoi 6 va 8 g/l. Két hop sti dung 19 chi thi phan ti SSR phan bé trong viing QTL/Saltol 5,3 Mb (10,3 - 15,2 Mb)
trén nhiém sic thé s6 1 clia 23 giéng chdng chiu cao, trung binh va hoi man cam da qua thanh loc kiéu hinh. Cac
gibng khong thé dugc xdc dinh la kiéu gen c6 chiia Saltol mic du cdc gidng nay dugc ddnh gid ki€u hinh mang tinh
chéng chiu cao (cdp chdng chiu 3 - 5) & giai doan ciy ma, cho thdy QTLs khdc véi Saltol c6 thé kiém soat tinh chéng
chiju mdn & giai doan ma. Nguon vat liéu khéi dau dugc sang loc trong nghién ctiu nay ¢ mang Saltol/QTL méi khai
thac lam cay bd cho gen d€ phit trién cac dong/giong méi cé miic do chiu min cao hon bing cach két hop Saltol va
cdc QTLs khéc vao cac giéng lua uu td phuc vu cho cong tac lai tao giéng chéng chiu méin.

T khoa: Chi thi phan tt SSR, chéng chiu mén, lda, QTL mdi, Saltol

1. DAT VAN PE

Cay lua (Oryza sativa L.) 1a mot trong nhiing cay
luong thuc dong vai tro quan trong nuoi séng hon
2/3 dan s6 thé gidi. Tuy nhién, do cac yéu t6 tac dong
nhu stress phi sinh hoc va sinh hoc, da va dang lam
gidm ndng suét cay lua va dang de doa nén an ninh
luong thuc cta thé gidi vi téc do dan s6 ngay cang
tang nhanh. Cay lua dugc xem la cuc ki nhay cam khi

c6 hién dién ctia mudi déc biét la trong giai doan céy
con, giai doan sinh trudng va thoi ky tré bong. Khi
Xam ngap mdn xay ra 6 cac giai doan nay lam giam
dang ké sy tang trudng va niang sudt cua cay lda.
Nghién ctiu vé tinh trang chong chiu mén trén cay
tréng noi chung va cay lua noi riéng khong dé dang
thuc hién vi no6 la tinh trang rédt phic tap bi kiém
soat boi nhiéu gen, kiéu hinh cta tinh chong chiu

'Vién Lua Dong bang song Cliu Long

61



Tap chi Khoa hoc Céng nghé Néng nghiép Viét Nam - 56 3(88)/2018

bi dnh hudng 16n ctia moi trudng va hé s6 di truyén
thap (Singh et al., 2004). Chon giong ltia chéng chiu
man bang phuong phép truyén théng gdp nhiéu khé
khén, do viy viéc 4p dung chi thi phéan tt trong chon
giong lua khang méan 1a mot giai phap t6i uu nham
ho trg cho phuong phép truyén théng dugc nhanh
va chuédn xdc hon.

Nam 2016, Pong bang song Ctiu Long (PBSCL)
la khu viic bi anh hudng nang nhat ctia han han, xdm
nhap man gay thiét hai ndng né & 9/13 tinh DBSCL.
Cong tac chon tao gidng chéng chiu mdn con nhiéu
han ché trong thoi gian qua do thiéu hut thong tin
va nguon vt liéu khoi dau phuc vu t6t cho cong tac
lai tao. D€ céi thién tinh chéng chiu man trudc tién
phéi c6 gidng lam vét liéu chuyén gen chdng chiu
man t6t, d€ tao ra cic cdp lai tiém ning chuyén gen
chiu mén tl cac giéng bd sang cac gidéng lam me co
dédc tinh ndng hoc phong pht, cho nang sudt chat
lugng cao, cai thién tinh chong chiu. Cong viéc
nghién ctiu sang loc cac gidng c6 gen/QTL chiu mén
mdi la vin dé€ co ban trong dinh huéng nghién ctiu
chon tao giong chiu médn cho ning suét, chat lugng
cao. Hién nay, hau hét cac giong cho gen chdng chiu
mén dugc cac nha chon giong st dung la Pokkali
(Lua Mua c6 nhiéu dong phéan ly cua giong Pokkali
khong mang tinh chiu mén cao) va FL478 (IR66946-
3R-178-1-1) dugc chon loc ti t6 hgp lai Pokkali/
IR29 c6 chtia <1 Mb doan DNA ctia Pokkali dugc
dinh vi tai vi tri 10,6-11,5 Mb trén nhiém sic thé
s6 1 (NST 1). Tuy nhién, khi ving DNA mang gen
chdng chiu ctia FL478 dugc chuyén vao cic dong uu
td, thi thé hé con cai ctia cdp lai nay cho tinh chong
chiu khong bang so v6i FL478 (Kim et al., 2009).
Mic khac, nhugc diém ctia hai giéng nay 1a ¢6 mang
cac ddc tinh nong hoc khong mong muén la thoi
gian sinh trudng dai, anh hudng quang ky, cao cay,
vo lua mau do, hat c6 rau, chét lugng gao thip nén
khong thé st dung truc tiép cic gidng nay dé nhan
giong. Vi vay, d€ ting kha nang chiu mén cta giong
lta thi xac dinh cédc nguon vat liéu méi c6 thé bé
sung cac gidng trén 1a viéc hét stic cin thiét. Nghién
cliu ctia nhom tac gia tip trung khai thac vat liéu la
cac giong nhap nodi ctia IRRI, cic gidng lua Mua dia

phuong va cac gidng cao san cta Viét Nam ma chua
tiing dugc cong bd cua cac nhom nghién ctu khac
nhdm muc dich xdc dinh rd rang cac dong/giong
lta chiu mén c6 chia vung Saltol hodc nguén gen/
QTL méi d€ lam phong pht co sé di truyén phuc vu
cho chuong trinh chon giéng chong chiu man mdi.
Céc thi nghiém tap trung danh gia tinh chiu mén bo
giong lua nhap ndi, cac giong lua muia va giong lua
dugc trong phé bién bang thanh loc nhén tao ¢ b
sung mudi NaCl (6, 8 g/l). Mdc khéc, xac dinh dugc
cac dong/giong mang gen chiu mén va thiét lap moi
lién hé di truyén ctia chung bang céc chi thi phéan tu
SSR, nham huéng dén tao céc cdp lai tiém ning cho
chuong trinh chon gidng lda chiu man.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

B giong lua thanh loc 125 gidng lta bao gom
cac giéng lta nhap noi ti vién lta quoc t€ IRRI, cac
gidng cao san ngan ngay cic giéng mua dia phuong, 3
giéng chudn man cam va chéng chiu (IR29, Pokkali,
FL478) dugc sti dung danh gia thanh loc mén trong
phong thi nghiém.

2.2. Phuong phap nghién ctiu

2.2.1. Phuong phdp thanh loc mdn trong diéu kién
nhdn tgo 6 giai doan ma

Thanh loc mén trong diéu kién nhan tao theo
phuong phdp ctia Gregorio va cdng tic vién
(Gregorio et al., 1997). Cac hat lua ndy mam (mobi
giéng lta lap lai 3 14n) d4t vao miéng x0p trong khay
chtia nudc cat tii 3 - 4 ngay. Sau 4 ngay thay thé nudc
cit bang dung dich dinh duéng Yoshida c6 chudn do
mudi v6i nong do tuong ting bang % ndng do can
quan sat. Sau ba ngay tiép tuc hiéu chinh muéi vé
ding néng do thanh loc mong muén (0, 6 va 8) g/l
NaCl tinh khiét dugc dung cho mdi nghiém thc.
biéu chinh pH cua dung dich méi ngay va thay méi
dung dich dinh dudng sau 7 ngay. Sau 14 ngay quan
sat khi giong chudn nhiém chét gan nhu hoan toan,
chudn chéng chiu Pokkali tuong duong cép 3 tién
hanh ghi nhén va danh gia ty 1é s6ng sot ctia cac
dong/giong thanh loc va cdp chéng chiu mén.

Bang 1. Tiéu chudn ddnh gid mic chéng chiu mén giai doan
ting trudng va phat trién (Gregorio et al., 1997)

(é;[i)ucz:;ig Biéu hién Miic chong chiu
1 Téng trudng binh thuong, khong c6 vét chayla Chiu man rét cao
3 Gan nhu binh thudng, nhung diu 14 hodc vaild c6 vét tring, 14 hoi cudén lai  Chiu min
5 Tang trudng cham lai, hau hét 14 bi kho, mot vai chdi bi chét Chiu mén trung binh
7 Tang trudng bi ngung lai hoan toan; hau hét 14 bi kho, mot vai chdi chét Nhiém
9 T4t ca cac ciy bi chét hodc kho R4t nhiém
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2.2.2. Phuong phdp ly trich DNA

DNA 14 non ctia cac dong/giong laa dugc ly
trich theo phuong phip CTAB (Cetyl Trimethyl
Ammonium Bromide) ctia Doyle va Doyle (1990)
(c6 cadi tién theo d€ phu hgp véi diéu kién phong
thi nghiém trung tdm cta Vién Lta). Mau 14 sau khi
lam lanh bang nito 1ong dugc nghién nho bang may
nghién (Nhét Ban) thém 700 ul dung dich ly trich va
140 pl SDS 10%. U mau & 65°C trong 60 - 90 phut,
15 phut lac déu mot 1an d€ dung dich ly trich c6 thé
thdm sau vao mang t€ bao. B6 sung 700 ul dung dich
(Chloroform: Isoamylalcohol) ty 1é 24 : 1, tron déu
va lac bang tay trong vong 2 - 5 phdt. Ly tdm v6i
11000 vong/pht trong 20 phit. Chuyén dich 400 pl
ndi sang tube 1,5 ml b6 sung 400 pl isopropanol réi
giti mau trong ti —20°C. Ly tdm & 4°C trong 20 phut,
toc do 11000 vong/phut, dé thu két taa. Tiép tuc bd
sung 500 ul ethanol 70%, ly tam 10000 vong/phut
trong 10 phat & 4°C d€ thu két tha. Lam kho DNA
va bdo quan mau trong 50 ul dung dich TE 1X. Chét
lugng ctia DNA dugc kiém tra gel agrarose 0,8%,
DNA con nguyén ven sang dong déu, khong dut
gay hay lan tap du tiéu chuln dé€ thuc hién cac phan
ting PCR va cho cac thi nghiém tiép theo. Ngoai ra,
noéng dé6 DNA cing dugc do bang may quang phd
(NanoDrop One 1000 ™, Thermo Fisher Scientific
Inc., Wilmington, My).

2.2.3. Phuong phdp nhian PCR

Duya vao cac cong bd ctia cac tac gid Gregorio
va cong tac vién (2002), Thomson va cong tac vién
(2010), Islam va cong tac vién (2012), 25 SSR marker
lién két chat v6i viing Saltol vi tri 10,3 dén 15,2 Mb
trén NST1 dugc chon loc d€ phéan tich. Cac cap
moi chudi ldp lai don gidn SSR (Simple Sequence
Repeat), dugc thuc hién trén mday eppendort ™ 96
giéng (Applied Biosystems, USA), v6i téng thé tich
la 10 pl/phan ting gobm nhiing thanh phan sau: DNA
(100 ng/pl) 0,5 wl; 0,25 pl moi xudi va mdi nguge
(10 pmol/pl), Tag (1U) 0,5 pl; 0,25 ANTP (10 mM),
ddH,O 7 pl. Tron déu cic thanh phan caa hon hop
roi chuyén vao mdy PCR sau do chay theo chuong
trinh da cai dat sdn véi 35 chu ky gobm cdc budce sau:
94°C trong 4 phut; 94°C trong 45 gidy, nhiét do bat
cap 53°C - 62°C (tuy vao nhiét do bat cip ctia mdi)
trong 45 gidy. San phdm dugc kéo dai 72°C trong 1
phat, 1dp lai 35 chu ky va 72°C trong 10 phut. San
phdm PCR dugc kiém tra trén gel agarose 2,5% &
150V, I =160 mA, thoi gian 90 phit trong dung dich
dém 1X TAE. Sau d6 gel dugc nhudém trong dung
dich TAE c6 chtia Safe View 0,5 g/ml va soi duéi den
UV va chup anh (UVIdoc, Anh). Cac chi tiét trinh tu

ctia mdi SSR, vi tri va NST va kich thudc san phdm
du kién da dugc tim kiém trong trang web Gramene
(www.gramene.org).

2.2.4. Phan tich s liéu

Céc s6 liéu tho dugc nhép va xu ly bang phéan
mém MS Excel. Danh gid s6 liéu kiéu gen céc san
phdm PCR dugc ghi nhan so sanh véi thang chuén
50 bp. Doan san phdm khuyéch dai dugc danh gia
dua kich thudc cta san phdm trén tling giong lda.
San phdm c6 kich thude 16n nhét duge ky hiéu A,
ké dén la B... Hé s6 PIC (Polymorphic Information
Content) dugc tinh theo cong thiic sau: PIC =1 - ¥Pi’
(Pi la tdn s xudt hién cia alen thii i). Pa dang alen
trén moi loci va haplotype dugc xt ly trong chuong
trinh Graphical Genotyper (Van Berloo; 2008) nhu
sau: Ghi nhan di liéu cta tiing chi thi SSR véi cac
alen c¢ kich thuéc khic nhau sau d6 ma hoa bang
cac chit cai.
2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc tién hanh ti thang 9 nam 2017
dén thang 2 nam 2018, tai cdc phong thi nghiém ctia
Vién Lua Pong bang song Ctiu Long.

M1 KET QUA VA THAO LUAN

3.1. Két qua thanh loc min trong mdi truong nhan
tao cuia 125 gidng vat liéu ban dau

Phan ting khac nhau ctia cac giéng laa trong diéu
kién thanh loc mén nhén tao cho thay su bién thién
kiéu hinh rdt 16n trong s6 125 gidng lua cong véi 3
gidng d6i chiing Pokkali, FL478 (chudn chéng chiu)
IR29 (chudn nhiém). Cac giong lua phat trién tét
trong diéu kién khong b6 sung mudi, trong khi dé
b8 sung mudi 6 va 8 g/l NaCl, hiu hét cac 14 ctia cac
giong lta gdp lai sau 1 - 3 ngay sau khi cho s6¢ mu6i
du nong do. Sau 10 ngay, giong chudn nhiém IR29
va nhiéu gidng khdc biéu hién dau 14 hodc vai 14 c6
vét trang, 14 hoi cudn lai. Sau 2 tudn xU ly man &
nong do NaCl 6 va 8 (g/1), giong IR29 sinh trudng bi
ngung lai hoan toan, hiu hét céc la bi kho (diém 9)
trong khi d6 giéng Pokkali va FL478 van sinh trudng
binh thudng, chi xuit hién mot vai 14 cé vét trang, 14
hai cudn lai (diém 3 - 4). Két qué thanh loc nhén tao
125 gidng lua khao sat (Hinh 2) cho thdy, 15 giéng
lta dugc xdc dinh c6 tinh chéng chiu man (diém
3,5-5,0)  nong do 8 g/l va 26 giong lta chdéng chiu
mdn & nong do 6 g/l. Cac gidng cd miic chéng chiu
tuong duong véi doi chiing Pokkali va FL478 bao
gom: 7 giong nhdp nodi IR15T1112, IR15T1354,
IR15T1387, IR15T1466, IR15T1335, IR15T1434,
AB42), 5 giéng lta Mua (Trei May, Bac Viét, Nang
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Quiét Nhuyén, Can Lun, Ba Bui Lun) va giéng lua
OM442. Trong khi d6 cac giéng trién vong cé nang
sudt cao nhu OM4900, OM5451, OM384 hau hét cac
cdy tang trudng cham lai, 14 bi kho va xuét hién mot

vai choi bi chét (Hinh 1 va 2). Trong 128 giong lua
quan sat dugc 13 giong lia cé kha ning chiu méin
tot chi€ém 10,4%, hau hét cac giong con lai kha nang
mam cam tuong duong véi giéng man cam IR29.

Hinh 1. Thanh loc mén ctia cac giong giai doan ma 14 ngay bén tréi trong dung dich Yoshida
khong c6 b sung muéi, bén phai c6 bd sung mudi NaCl (8 g/1)
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Hinh 2. So d6 biéu dién cip chong chiu man cta 128 giong lia (25 cay cho méi nghiém thic,
moi nghiém thtic 14p lai 3 14n) trong dung dich dinh dudng ¢ b6 sung mudi NaCl (6 va 8 g/1)

3.2. Phan tich sang loc ki€u gen chong chiu min
béng chi thi phéin ti quanh vung QTL Saltol

Sau khi sang loc vé kiéu hinh, t6ng s6 23 giéng
c6 cép do chong chiu khi thanh loc mén nhén tao &
noéng d6 muoi (8 g/1), thdp hon, bang va cao hon so
v6i 2 chudn chéng chiu phé bién (FL478 va Pokkali)
ti€n hanh ly trich DNA va chay phan ting PCR véi
25 cdp mdi SSR phén bé trong vung Saltol tii vi tri
10,3 dén 15,2 Mb trén NST 1 (Hinh 3, 4). Vi tri cia
cac chi thiphén ti dugc miéu t so bd trong (Hinh 3)
va thong tin vé cac cdp moi, sin phdm khuéch dai
xem thém trén trang web Gramene (www.gramene.
org). Sau khi phan tich s6 liéu chi ¢6 19 cdp moi cho
két qua da hinh (Bang 2). Sau chi thi phéan tu cho két
qua don hinh la RM10713, SCK2, Salt4a, RM 140,
RM10871, RM7643.
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Hinh 3. Vi tri xac dinh ctia cac ddu chuén phén ti cta
gen QTL/Saltol (10,3 dén 15,2) trén NST 1 cta céy laa.

Ghi chii: Bén trén la tén cdc chi thi phan ti, bén dudi
la vi tri trén NST 1; Viimg mau do: QTL/Saltol).

Nédm muoi chin (59) alen da dugc phét hién véi
19 cap moi da hinh (Béng 2). Kich thudc san phim
PCR dao dong tii 95 bp (RM 10748) dén 444 bp
(RM10649). S6 alen dao dong tii 2 dén 5, cac chi thi
¢ 2 alen (RM10649, RM10694, RM 10748, RM493,



Tap chi Khoa hoc Céng nghé Néng nghiép Viét Nam - 56 3(88)/2018

RM10843, RM10852, va RM562), 3 alen (RM1287,
AP3206, RM336, RM8094, RM8115, RM10793,
RM10890, RM7075), 4 alen bao gom (SCKI10,
RM10720), 5 alen (RM10871) véi trung binh alen
trén mot chi thi la 2,83. Theo Smith (1995) va
Weir (1996), hé s6 PIC (Polymorphic Information
Content) dugc coi la thudce do tinh da dang di truyén
cuia cac alen & tting locus SSR do d6 gié tri PIC dugc
hiéu nhu la sy da dang di truyén ctia locus gen
nghién ctu. Gia tri PIC thu dugc tai cac locus SSR
bién dong tu 0,69 (RM10843) dén 0,93 (RM10720,
SKC10 va RM10871). H¢ s6 da hinh di truyén PIC
trung binh thu dugc tai cic locus dat 0,82 cho thay
do da dang gen ton tai trong 23 giong lua khao sat
nay & mtuic rat cao c6 thé khai thac vat liéu nay lam
b me va tao dugc cac cdp lai tiém ndng. Két qua
nay phtt hgp véi nhiéu cong b6 qudc té (Islam et al.,
2012, Krishnamurthy et al., 2014).

Bang 2. Hé s6 PIC, s6 allele va téng s6 bing ADN
thé hién trén tiing cip modi SSR

s;r vV Siﬁfg&m 6 pic
chi thi tri dai (bp) alen
1 RM10649 @ 10,3 444 2 0,71
2 RM1287 10,8 162 3 0,76
3 RM10694 @ 11,0 194 2 0,77
4 AP3206 11,2 120 3 0,89
5 SCK10 11,4 204 4 0,93
6 RM10720 11,4 154 4 0,93
7 RM336 11,5 200 3 0,83
8 RM3412b 11,5 110 3 0,88
9 RM8094 11,6 209 3 0,89
10 RM10748 @ 11,7 95 2 0,74
11 RM493 12,2 211 2 0,76
12 RMS8115 12,5 112 3 0,89
13 RM10793 | 12,6 123 3 0,85
14 RM10871 13,7 234 5 0,93
15 RM10843 | 13,8 166 2 0,69
16 RM10852 | 13,9 188 2 0,71
17 RM562 14,6 243 2 0,77
18 RM10890 @ 14,7 240 3 0,88
19 RM7075 15,1 155 3 0,81
Tong alen = 54
TB alen 2,84
TB PIC 0,82

3.3. Phén tich cac haptotype trong viing QTL/Saltol

Nhiing nghién ctiu vé haplotype trong viing QTL/
Saltol lién quan tinh chéng chiu min bang cach su
dung FL478 va Pokkali lam giéng tham chiéu gan

day rat dugc cha y. Cac kiéu gen ctia cac giong dugc
phén tich v6i cac chi thi phan ti phin bd trong viing
gen cin quan tdm, sy phén bo cac alen ctia cac chi
thi phén ti nay dugc so sanh véi cac alen cua cac
giong tham chiéu FL478, Pokkali nham tim ra cac
gidng mdi cho céc kiéu hinh mong muén vugt troi
hon giong tham chiéu. Phan tich haplotype véi QTL/
Saltol chéng chiu mén da dugc cong b6 boi nhiéu
nhom tac gia st dung chi thi phéan tt SSR (Islam et
al., 2012; Niones, 2014, Krishnamurthy et al., 2014).
Sau khi chay dién di san phdm PCR v6i cic cip moi
so sanh kich thugc v6i thang chuin DNA ( 50 bp) va
xti ly s6 liéu tho trén phan mém Excell, nhiing c4 thé
c6 kich thudc khac nhau duge danh ddu bang cac ky
tu A (kich thude I6n nhét), B, C... Sau khi xu ly két
qua chay dién di s6 liéu cua tiing giéng bang phan
mém Excell, s6 liéu tho nay tiép tuc phan tich trén
chuong trinh Graphical Genotyper (GGT2) két qua
dat duoc nhu Hinh 4.

Nhin chung, cic kiéu gen cho thdy su da dangl6n
trong vung Saltol chi ra rang Saltol ving khong dugc
bao ton tot trén cac giong lia mang tinh chéng chiu
cao. Trong s6 cac chi thi phan t& quan sat, SCK10,
RM10871, RM336 cho thiy su thay d&i 16n nhat
trén toan bd vung Saltol so v6i nhiing giong khac.
Céc chi thi RM1287, RM7075, RM10852 it bién
d6i nhét trén céc kiéu gen bdi vi cic alen tuong tu
21/23 giéng va 19/23 giong. Pa dang cac alen cta
cac haplotype cuia 23 giong chong chiu mén so véi
giong tham chiéu FL478 da tao ra 9 nhém haplotype
khéc nhau, nhém haplotype tuong tu véi FL478 1a
IR15T1191, IR15T1335 va IR15T1434 trong khi do
nhom haploptype s6 9 (Hinh 4) cua cac giéng lua
TreiMey, Bic Viét, Ba Bui Lun, Nang Quéc Nhuyén,
AB42, AB51, AB46 khong c6 sy tuong dong véi
giéng FL478 la 68% (Tong s6 alen khac véi gidng
tham chiéu trén t6ng s6 chi thi phan td). Tiép tuc st
dung nhom nay dé khai thac céc ca thé c6 mang tinh
chiu mén mdéi, dap ting muc tiéu chon gidng la cé
kha nang chong chiu tét.

Hai muoi ba giéng lta chéng chiu tét, trung binh
(cdp 3 - 5) va hoi nhiém trong 128 giéng thanh loc
nhén tao, dd dugc phan tich véi cic chi thi phan ti
SSR d€ xdc nhén cac alen déc trung cua FL478 va
22 gi6ng con lai tai cac loci khac nhau trong viing
10,3 - 15,2 Mb Saltol QTL trén NST1. Tuy nhién, su
vang mat cla cdc alen dic trung cho FL478 trong
vung Saltol ctia 7 gidng lta chdng chiu t6t (Trei May,
Béc Viét, Ba Bui Lun, Nang Qudc Nhuyén, AB42,
IR15T1387, IR15T1099, OM464) cho thdy riang
vung Saltol da khong gép phéan vao kha nang chiu
mdn trong cac gidng nay, ti€p tuc khai thac cac giéong
nay cho cac chuong trinh lai Ida man.
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RM10849 10.3
RM1287 10.8
RM10694 11.0
AP3206 11.2
SCK10 11.4
RM10720 11.4
RM336 1.5
RM3412b 11.
RMB094 11.
RM10748 11.7
RM493 122
RM8115 125
RM10793 12.6
RM10871 137
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Hinh 4. Két qué phén tich sy da dang alen quanh vung Saltol trén NST1
clia céc giong lia chéng chiu man bing phan mém GGT2

Mau sdc cho thdy cdc alen khdc nhau thu dugc trong méi ki€u gen ciia cdc chi thi khdc nhau, RM tén cia chi thi

phan ti, con s6 biéu thi vi tri trén NST1.
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Hinh 5. Haplotypes dugc phan tich béi chi thi phan ti pha déu trong vung Saltol/QTL
trén NST 1 bang céch st dung FL 478 la giéng tham chiéu.

Mau trdng cho thdy cdc alen c6 cung kich thu6c v6i FL478, trong khi mau den cho thdy cdc alen khdc nhau vé kich

thuéc. (Ky hiéu A, B, C, D, E: kich thuidc khdc nhau cia cd

IV. KET LUAN VA DE NGHI

4.1. Két luan

Két qua thanh loc médn 128 gidng lua & giai doan
ma da sang loc dugc 15 va 26 giong lua cho tinh
chong chiu t6t va trung binh & nong do 8 va 6 g/l.
Dbénh gia su da dang cac alen két hgp véi haplotype
cuia 23 giong bang sti dung 19 chi thi phéan tt SSR da
phéan tach ra 9 nhom haplotype khac nhau. Trong
do, cac chi thi phan ti SCK10 va RM 10720, RM336
c6 hiéu qué tét nhdt phan biét gitia cdc loai kiéu
gen chéng chiu médn khac nhau théng qua chi so6
da dang di truyén céc alen. Trong s6 cac kiéu gen,
giéng IR15T1191, TR15T1434, IR15T1335 c6 kiéu
haplotype tuong déng cao nhit véi giong FL478 nén
c6 thé dung lam cay cho gen (donor) dé chuyén gen
Saltol vao cac giéng vu ti nham cai thién tinh chéng
chiu mén & giai doan ma. Nhiing giong khac thudc
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c alen trén cing locus).

nhom 9 ¢é su khéc biét nhiéu so véi FL478 c6 thé
dugc su dung dé€ tim cac viing gen/QTL mdi tao ra
kha ning chong chiu méan cao.

Nhu vay, ti viéc danh gid kiéu hinh két hgp véi
kiéu gen da xdc dinh dugc vat liéu st dung trong
nghién ctu chon tao gidng lta chiu mén la cac giong
chuidn quéc té FL478, Pokalli, 8 giéng trién vong
IR15T1191, IR15T1112, IR15T1345, IR15T1387,
IR15T1466, IR15T1335, IR15T1434, AB42, 6 gidng
lia muia Trei May, Bac Viét, nang Quét Nhuyén, Ba
Chum, Cén Lun, Ba Bui Liin lam nguén chuyén gen
Saltol va cdc QTL khic.

4.2. b€ nghi

Dé nghi danh gid cac dic diém nong hoc, tiém
ndng ndng sudt, ndng sult clia cdc gidng trén délam
tién dé cho cac cong tac chon gidng lia mén sau nay.
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Kiém tra tinh da hinh ctia b6 me bang chi thi
phén tu trén toan bo 12 NST va tién hanh lai hiu
tinh gifia giong cho gen va nhén gen, tién dén budc
lai hoi giao va chon gidng bang chi thi phan tu.

LOI CAM ON

Cong trinh nghién ctiu nay la két qua cua dé tai
cdp B “Nghién ctiu ting dung ky thuat cong nghé
sinh hoc trong chon tao gidng lda chiu man tng pho
v6i bién d6i khi hau tai Viét Nam” Tap thé nhém
tac gia xin gt 16i cdm on chan thanh dén Vién Lua
Qudc t€ IRRI, Ngan hang gen Vién Lua Dong biang
song Ctiu Long da cung cdp cac giong nhap noi, cac
giong ltia mua, cac gidng cao san giup cho cdng tac
khai thac nguon vat liéu ban dau dat két qua tot.
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Evaluation of rice salinity tolerance by combining
phenotype screening and molecular markers

Tran Anh Nguyet, Nguyen Khac Thang, Tran Anh Thai,
Tran Thu Thao, Tran Ngoc Thach, Nguyen Thuy Kieu Tien

Abstract

In this study, 128 rice varieties were screened based on performance for salinity tolerance at seedling stage using
Yoshida nutrient solution by adding NaCl (6 and 8 g/l). Thirteen new varieties were found to be salinity tolerant
and similar to FL478 and Pokkali. 8 introduced (IR15T1191, IR15T1112, IR15T1345, IR15T1387, IR15T1466,
IR15T1335, IR15T1434, AB42) and 5 local varieties (Bac Viet, Nang Quat Nhuyen, Can Lun, Ba Bui Lun) were
highly tolerant to salinity. Nineteen (19) polymorphism SSR molecular markers associated with Saltol region 5.3
Mb (10.3 - 15.6 Mb) on chromosome 1 were screened across the 23 rice genotypes. Based on haplotype analysis,
23 varieties were divided into 9 groups. Genotypes could not be identified as Saltol-containing genotypes; although
these were evaluated as high tolerance of 3 - 5 (scores) by phenotypes at the seedling stage so may be new QTLs could
control salt tolerance. These genetic materials with new novel QTL combinations could be used as a prerequisite
donor for further studies in a selection of parents and markers assisted salinity breeding program.

Keywords: Novel QTL, Rice, salinity tolerance, SSR markers
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DANH GIA TIEM NANG CHIU MAN CUA CAY DAU NANH (Glycine max L.)
VA CAY DPIEN PIEN (Sesbania rostrata)
Lé Ngoc Phuong', Duong Hoang Son', Nguyén Minh Dong?

TOM TAT

Nghién cttu nham danh gid tiém nang chiu mén ctia cay dau nanh (Glycine max L.) va giéng dién dién (Sesbania
rostrata) cho muc dich st dung d€ cai tao dit nhiém man. Nghién ctiu gom hai budc: (i) thi nghiém thty canh ¢6
4 nghiém thtic b6 sung mudi & 4 ndng d6 0; 25; 50; 100 mM NaCl véi 4 ldp lai; (ii) thi nghiém trong chiu dat c6 3
nghiém thiic ngdp man nhan tao & 3 ndng dd 0%o, 3%o, 6%o voi 3 lap lai. Két qua cho thdy & diéu kién thuy canh, cac
ddc tinh ndéng hoc ctia cay dién dién nhu chiéu cao céy, chiéu dai ré, trong lugng than, trong lugng ré, chi s6 SPAD
cao hon khi trong trong chau d4t. Mic d¢ sinh trudng ctia cdy ddu nanh tuong duong nhau 6 2 diéu kién thi nghiém.
Céy hép thu Na* ting va c¢é xu hudng gia tang tich lay proline khi dd man ting. Cay d4u nanh hap thu Na* dat cao
nhét 33,88 g/kg chit kho nhung do han ché tich liay proline & nghiém thic 100 mM NaCl nén cay cé biéu hién sém
héo vang. Véi thi nghiém trong trong chau dat, cdy dau nanh ciing giam sinh trudng nghiém trong & d6 man 6%o.
Mén c6 anh hudng dén sinh trudng cta ciy dién dién nhung ciy van duy tri tot. Vi vay, giong dién dién (Sesbania
rostrata) c6 tiém nang chiu man, c6 thé dugc lya chon nhu la gidi phép thuc vét (phytoremediation) cho cai tao dit
pht sa nhiém man.

T khéa: Proline, hdp thu Na', thuc vét chiu mén, cdy d4u nanh, ciy dién dién, phytoremediation, Sesbania rostrata

1. PAT VAN PE

Néng nghiép & Pong bing song Cliu Long ludn
chiém ty trong cao nhung dang c6 nhiing tac dong
xdu dén viéc san xudt boi tinh trang xdm nhiém
médn. Man anh huéng dén ham lugng va thanh phin
céc cation trao d6i trong dat, cing nhu qua trinh hdp
thu dinh dudng ctia cay. Trong tu nhién, c6 mot s6
loai thuc vat c6 kha ning sinh trudng tét du séng
trong moi truong man. Theo Koyrol va cong tdc vién
(2011) cay thich nghi v6i médn do cé thé dung nap
hoac loai trti mudi boi ting lugng Na* & mang té bao
plasma, hay tich tu Na* trong khong bao, hodc ting
su tich tu cac chat hoa tan... Proline la mot chit tan,
cé vai tro quan trong d€ gia ting khé ning chiu man.
Tich lay proline c6 thé bdo vé cay trong chdng lai
diéu kién bat 1gi (Singh et al., 2014). Vay, cai thién
dat nhiém man bang cay trong chiu mén 1a mot giai
phap cho san xudt bén viing, duy tri nang sudt ciing
nhu chit lugng nong san. Nghién ctiu nham danh
gid tiém ning chiu médn cua cay dau nanh (Glycine
max L.) va cdy dién dién (Sesbania rostrata) & diéu
kién thty canh va trén dit mén nhéan tao cho muc
dich st dung cai tao dit nhiém man.

IL. VAT LIEU VA PHUGNG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciu

- Hat giong cay dau nanh (Glycine max L.), cay
dién dién (Sesbania rostrata). Héa chit pha dung
dich dinh dudng va phan tich mau. Dat thu & ting
mdt (0 - 20 cm) vung lda 2 vy nhiém mén vao mutia
kho (tai huyén My Xuyén, tinh Soc Trang).

- Ch4u nhva (rong 25 cm, cao 30 cm), thung x6p
thé tich 5 lit ¢6 ndp day va cic dung cu khac. May
hép thu nguyén ti do Na, mdy so mau UV - 1601PC
dé xac dinh ham lugng proline. Phéan tich proline
theo phuong phap Bates va cong tac vién (1973).

2.2. Phuong phap nghién ciu

- Tiém néng chiu mdn dugc danh gid qua thi
nghiém thuy canh tinh va thi nghiém trong trong
chiu dat.

+ Thi nghiém thuy canh dugc b6 tri hoan toan
ngau nhién mot nhan t6 véi 4 nghiém thic 1a cac
néng do mudi (0; 25; 50; 100 mM NacCl), 4 1an ldp
lai. Bat ¢6 dinh 2 cay/thung/loai cay qua cac 16 duc
trén nap thung x6p, trong thung la dung dich dinh
dudng Hoagland. Lay chi tiéu: ham lugng proline,
Na* hdp thu trong than 14, chiéu cao céy, chiéu dai
ré, chi s6 SPAD, trong lugng than kho, ré kho & giai
doan thu hoach.

+ Thinghiém trong trong chau dat (d4t ngap méin
nhan tao) dugc bd tri hoan toan ngiu nhién mot
nhén t6, moéi loai cdy gébm 3 nghiém thiic la 3 mtc
ddé mén 0; 3; 6%o v6i 3 lan lap lai. Dat thi nghiém
thu vé, bam nho, phoi kho, cin khoang 10 kg/chéu,
duy tri muc nudc ngap 5 cm bang dung dich nudc
mudi theo tiing nghiém thic trong 4 tuin, dé dat
kho ty nhién 1 - 2 tuln. Trudc khi trong cdy, thém
vao moi chau khoang 2 lit nu6c dé dat khoang 50%
dm do6 thuy dung. Chi tiéu: ham lugng proline, Na*
héap thu trong than 14, chiéu cao céy, chi s6 SPAD,
trong lugng than kho & giai doan thu hoach.

'Bo mon Co ciu céy trong, Vién Liua Déng bang song Ctiu Long
2B6 mon Khoa hoc Dit, Khoa Nong nghiép va Sinh hoc ting dung, Truong Dai hoc Can Tho
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