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TOM TAT

Muc dich cta thi nghiém nham phan tich da dang di truyén ctia 64 dong/ giéng lua dang canh tac
trong diéu kién nh& nwéc troi théng qua sw cé mat va mire dd da hinh ctia cac chi thi phan tir SSR.
Béng viéc str dung 34 chi thi phan tir SSR, c6 8 chi thi khong cho xuét hién vach & tat ca cac dong/
gidng va 2 chi thi xuat hién vach don hinh. Hai mwoi tw chi thi con lai xuéat hién da hinh véi tdng sé 90
allen chiém ty 1é trung binh 3,75 allen trén mét locus. Két qua phan tich da dang di truyén véi hé sé
twong doéng la 0,65 da phan chia nguén vat liéu thanh 7 nhém chinh. Sé lwgng Ién cac dong/ gidng
thudc hai nhém c¢6 hai giébng dbi chieng chiu han 1a CH5 va LC93-1. Két qua nay bwéc dau cho thay
cac dong/ gidng c6 kha nang chiu han twong tw nhw hai giéng déi chirng théng qua biéu hién & cap
dd phan tie DNA. Théng tin cac chi thi SSR da hinh giira cac dong/ gidng rat cé gia tri trong chon
giéng lta chiu han nhe chi thi phan ti.

Tir khoa: Chi thi phan tir SSR, da dang di truyén, lua.

SUMMARY

The objective of this study was to analyze genetic diversity of 64 rainfed rice accessions by
detecting the presence and degree of polymorphisms of simple sequence repeat (SSR) markers.
Thirty-four SSR markers were used. There were eight SSR markers that do not show polymorphism
and two markers are monomorphic. A total of 90 alleles were detected at twenty-four SSR marker loci
with average 3.75 alleles per locus. With the genetic similarity coefficient of 0.65 the rice accessions
were grouped into 7 main clusters. Most of rice accessions were found in two groups toghether with
two controls CH5 and LC93-1. Information of SSR marker polymorphisms are useful for drought
tolerance breeding in rice.

Keywords: Genetic diversity, Rice, SSR markers.

1. DAT VAN DE

Laa (Oryza sativa L.) 1a ciy luong thuc
dtng thi 2 ctua thé giéi vé dién tich gieo
tréng va téng san luong nhung 1a cay luong
thuc hang ddu & cac nudc chau A, nhat 1a
vung Pong Nam A. Theo s6 liéu cia FAO
(1993), dién tich canh tac lia cta thé gidi
chi€m 148 triéu hecta (ha), trong d6 chau A
chi€ém 133,3 triéu ha (90,07%). Trong s&

nay, c6 19,16 triéu ha la dat can (lda ray -
upland rice); 36,37 triéu ha dat hoan toan
nhd nude tréi (rainfed rice) va 12,5 triéu ha
d4t ngap nude (lowland rice). Ning sudt lua
trung binh & nhiing vung dat khé khén dat
khoang 0,8 - 1,7 tdn/ha, chi bang 20 - 40%
ning suit lda cta vung chu dong tudi. Viét
Nam c6 khoang 4,36 triéu ha canh tac lda,
trong d6 c6 2,2 triéu ha 1a dat tham canh,
cht dong tudi tiéu con lai hon 2,1 triéu ha
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1a dat canh tac lda gdp nhiing khé khén vé
han, min, dng, phén... (Nguyén Tan Hinh
va cs., 2005). Chi tinh riéng canh tac laa
chu dong tudi tiéu cua 2,2 triéu ha, viéc
cung cdp du nudc ngap dé cay lda sinh
trudng phat trién trong thoi gian tit 3 - 4
thang ciing tiéu tén sd tién khoéng nhod vé
thuy loi phi, ngudén dién nang, nhan
lyc...Cac nha khoa hoc trén thé giéi déu c6
quan niém giéng chiu han khéng c6 nghia
12 c6 thé sinh trudng phat trién trong diéu
kién hoan toan khong c6 nudec ma chi la
giong chiu dung dugc han & mic do6 nhat
dinh va c6 kha nang phuc héi nhanh
(rainfed rice). Trong co cdu vu lda & Viét
Nam, thoi gian khan hiém nuéc thuong
xudt hién 6 mién Bic ti thang 2 - thang 4 6
vu xudn (giai doan lia dé nhanh) va thang
9 § vu mua (giai doan lda sau tr6). Nhu vay,
chién luge chon tao giéng lia ning suat cao
can lugng nudc tudi toi thiéu sé gép phan
nang cao hiéu qua kinh t& ctia san xuit lda.

Pa dang di truyén la su thé hién phong
pht kiéu hinh va kiéu gen cta cay trong.
Cac gen da hinh la nguyén nhan dan dén su
ton tai cac kiéu gen di hop trong quin thé.
Su khéc biét vé kiéu gen cta cac ca thé
trong quin thé cho phép cac quan thé nay
thich nghi hon quan thé khac khi chiu
nhiing thay d6i cia méi trudng. Pa dang di
truyén con 1a co s dé tao nén uu thé lai.
Trong mét chiing muc nhat dinh, néu tinh
da dang di truyén gitia caAc bé me cang 1én
thi vu thé lai cang cao. Nghién ciu da dang
di truyén c6 y nghia rat 16n trong chon
giong. D6 14 nhan td gitdp cho sinh vat di
truyén dugc noi giong, khang véi cac loai
dich bénh va thich nghi v6i nhiing thay d6i
ctua diéu kién ngoai canh. Viéc danh gia da
dang di truyén c6 thé dua vao cac dic diém
hinh thai, néng hoc va c4dp do6 gen (ADN)
cua cdy trong. Phuong phap danh gia dua
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vao cac dic diém hinh thai va néng hoc
dugc tién hanh don gidn nhung c6 thé méc
sai 14m do su biéu hién kiéu hinh 1a tuong
tac gitia kiéu gen va mdi trusng hay do tinh
chii quan cha ngudi tién hanh danh gia.
Ngay nay, phuong phap danh gia duwa vao
phan tich chi thi ADN dugdc nhiéu nha khoa
hoc quan tAm do chi thi nay khong bi chi
phdi béi cac y&u t6 moi trudng va cé thé tién
hanh nhanh va chinh xéac.

Trong s6 cac chi thi ADN thi chi thi
SSR (simple sequence repeat markers)
duge st dung rong rai va hiéu qui trong
nghién ctiu cau tric di truyén lda trong O.
sativa, nghién cttu qua trinh tién hoéa, lam
rd d6 thuan ctia vat liéu lai tao giong...Day
14 loai chi thi dong troi cho da hinh cao va
6n dinh. Hién nay, hon 25.000 chi thi phan
ti SSR da dudc tao ra va ting dung trong
phan tich kiéu gen cua cac giéng lda
(Temnykh va cs., 2000; McCouch va cs.,
2002; IRGSP, 2005). Trong nghién cdu
nay, muc dich ctia thi nghiém nham phan
tich da dang di truyén cua 64 dong/ giong
lda dang canh tac trong diéu kién nhd nuée
troi (rainfed rice) théng qua sy c6 mit va
miic d0 da hinh ctia cic chi thi phan tu
SSR @& phuc vu céng tac chon tao gidng
Ida chiu han.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu nghién ctiu

Mau ADN ctua 64 dong/ giong lda co
ngudn goc khac nhau (Bang 1) gbm : 39 dong
nhap néi td Nhat Ban; 6 gidng lia dia
phuong; 5 giéng lda chiu han (trong dé c6 2
gidng dugc cong nhan quéc gia lam d6i chiing
1a CH5 va LC93-1); 12 dong lda lai tao § the
hé F,;; 2 dong bat duc duc TGMS 103S va
103BBS, dugc st dung dé danh gia da dang
di truyén dua vao chi thi phan ti SSR.
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Bang 1. Cac mau giong laa s& dung trong danh gia da dang di truyén

TT Ténmau Ngudngbc TT Tén mau Ngudn gbc

1 TN3 Nhat Ban 33  TN93-2 Nhat Ban

2 TN6 Nhéat Ban 34  TN9%4-2 Nhéat Ban

3 TN14 Nhat Ban 35 BD Dia phwong (Béo Dién)

4 TN16 Nhat Ban 36 SS Nhat Ban (Sensho)

5 TN21-1 Nhat Ban 37 18-15 Lai tao F7 (Plé pau vé/Q5)

6 TN21-2 Nhat Ban 38 2943 Lai tao F; (Té Dién Bién/Q5)

7 TN21-3 Nhat Ban 39 3312 Lai tao F7 (Khau Chiéu Cang /Q5)

8 TN24 Nhat Ban 40 35-14 Lai tao F; (Khau Chiéu Cang /Q5)

9 TN30 Nhat Ban 41 56-12 Lai tao F; (Plé tay lau/Q5)

10 TN31-1 Nhat Ban 42 56-13 Lai tao F7 (Plé tay lau/Q5)

11 TN31-2 Nhat Ban 43 36-13 Lai tao F; (Khau Chiéu Cang /Q5)

12 TN48 Nhéat Ban 44 37-11 Lai tao F7 (Khau Chiéu Cang /Q5)

13 TN51 Nhat Ban 45 53-1 Lai tao F7 (Plé 6n lanh/Q5)

14 TN52-2 Nhat Ban 46 53-2 Lai tao F7 (Plé 6n lanh /Q5)

15  TN52-1 Nhat Ban 47  54-11 Lai tao F; (Plé tay lau/Q5)

16 TN53-1 Nhat Ban 48 55-11 Lai tao F7 (Ngo Chim/Q5)

17 TN53-2 Nhat Ban 49 CH5 (BC) Vién Cay lvong thyc & Thyc phdm

18 TN56 Nhat Ban 50 CH208 Vién Cay lvong thyc & Thuc phdm

19 TN64 Nhat Ban 51 CH207 Vién Cay lvong thyc & Thuc phdm

20 TN75 Nhat Ban 52 CH16 Vién Cay lvong thyc & Thuc phdm

21 TN73 Nhat Ban 53 4748 bia phwong (TTTNDTTV, Vién KHNNVN)
22 TN76 Nhat Ban 54 4840 bia phwong (TTTNDTTV, Vién KHNNVN)
23 TN78-1 Nhat Ban 55 4793 Dia phwong (TTTNDTTV, Vién KHNNVN)
24  TN79 Nhat Ban 56 4726 Dia phwong (TTTNDTTV, Vién KHNNVN)
25 TN83 Nhat Ban 57 5011 bia phwong (TTTNDTTV, Vién KHNNVN)
26 TN84-1 Nhat Ban 58 TN13 Nhat Ban

27 TNB84-2 Nhat Ban 59 TN17 Nhat Ban

28 TN85-1 Nhat Ban 60 TN15 Nhat Ban

29 TN85-2 Nhat Ban 61 TN12 Nhat Ban

30 TN86 Nhat Ban 62 LC93-1(bC) Vién Bao vé thuc vat

31 TN93-1 Nhéat Ban 63 103S dong bat duc TGMS

32 TN94-1 Nhat Ban 64 103BBS dong bat duc TGMS

TTTNDTTV, Vién KHNNVN: Trung tAm Tai nguyén di truyén thyc vat, Vién Khoa hoc nong nghiép

Viét Nam.

2.2. Tach chiét ADN
ADN 14 non cta cac dong/ giong lda
nghién cttu dude tach chiét va tinh sach theo

phuong phap CTAB ctua Doyle va cs. c6 cai
tién (1987).

2.3. Phan ting PCR

34 chi thi SSR dudc lua chon nam trén cac
vi tri nhiém sdc thé (NST) khac nhau, trong d6
c6 22 chi thi duge xac dinh lién két véi mot s6
tinh trang dudc trinh bay 6 bang 2.
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Bang 2. Cac chi thi SSR s dung trong thi nghiém

TT Chi thj SSR NST Tinh trang lién két Tai liéu tham khao
1 RM3825 1 Né&ng suét hat Beena (2005)

2 RM315 1 - Jearakongman (2005)
3 RM5964 1 Téng sb ré bang Quy Nhan (2009)
4 RM5461 1 Ty lé ré dam xuyén bang Quy Nhan (2009)
5 RM212 1 Ap suét thdm thau Zhang (1999)

6 RM302 1 N&ng suét hat Beena (2005)

7 RM34 1 D6 day cla ré Shen (1999)

8 RM263 2 - www.gramene.org

9 RM221 2 - www.gramene.org

10 RM7286 2 Puwéng kinh ré Bang Quy Nhan (2009)
11 RM250 2 - www.gramene.org

12 RM48 2 - www.gramene.org

13 RM218 3 Chiéu dai ré bang Quy Nhan (2009)
14 RM451 4 N&ng suét hat Liu (2008); Zou (2005)
15 RM317 4 Né&ng suét hat Liu (2008); Zou (2005)
16 RM6303 4 - www.gramene.org

17 RM2431 4 - www.gramene.org

18 RM1386 5 - www.gramene.org

19 RM3160 5 - www.gramene.org

20 RM249 5 Khéi lwgng kho cla ré bang Quy Nhan (2009)
21 RM6811 6 Sé ré dam xuyén bang Quy Nhan (2009)
22 RM5463 6 S6 ré dam xuyén bang Quy Nhan (2009)
23 RM217 6 % s6 hoa bat duc Lanceras (2004)

24  RM256 8 % sb hoa bat duc Lanceras (2004)

25 RM210 8 Sé nhanh Lanceras (2004)

26 RM223 8 N&ng suét hat Xu (2005)

27 RM152 8 Né&ng suét hat Beena (2005)

28 RM1235 9 N&ng suét hat Beena (2005)

29 RM107 9 - Jearakongman (2005)
30 RM215 9 Thoi gian tir gieo dén trd Babu (2003)

31 RM201 9 Chiéu dai ré téi da Shen (1999)

32 RM278 9 - Xu (2005)

33 RM242 9 - Jearakongman (2005)
34 RM102 NA  Chiéu cao cay Lanceras (2004)

NST: Nhiém sdc thé; NA: chua xac dinh
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Phan ting PCR dugc thuc hién trén may
GeneAmp PCR System 9700 (Applied
Biosystems, Foster City, CA, USA), véi thé
tich phan tng 15pl chita 50 mM KC1, 10 mM
Tris-HC1 (pH 9,0); 1,56 mM MgCl,, 200 uM
dNTP; 0,2 pM primer, 1 don vi
polymerase va 5 pl madu ADN ham lugng
100ng. Chu ky nhiét cho phan ting PCR dugc
lap trinh nhu sau (1) 95°C trong 5 phut; (2)
95°C trong 30 gidy, (3) 55°C trong 30 gidy va
(4) 72°C trong 30 gidy, 35 chu ky lap lai tu
(2) dén (4); (5) 72°C trong 5 phit va sau dé
giti lanh & 4°C.

Taq

2.4. Pién di va xac dinh vach (bang)

Dién di 8 - 10 pl san phdm PCR trén gel
agarose 4% 6 250V, thoi gian 50 phit trong
dung dich dém 0,5 x Tris-Bore-EDTA (TBE).
Sau dé6 gel duge nhudm trong ethidium
bromide 0,5 g/ml 15 phuat va soi duéi dén UV
va chup anh. Cic biang trén gel dudc xac
dinh va quy uée: 1a 0 - khong ¢6 bang; 1a 1 -

c6 bang.

2.5. Xt 1y s6 liéu

Phan tich, danh gia da dang di truyén
cac dong/ giéng dugc st dung “Hé s tuong
dong Jaccard” va phuong phap UPGMA
trong NTSYS 2.1. Ham lugng thong tin tinh
da hinh (PIC - Polymorphic Information
Content) cho méi locus SSR (i) dugc tinh
theo cong thic (Weir, 1996)

PIC () =1 -5 P/

Trong d6: Pij 14 tan suat allen thi j véi
locus SSR thii 1

3. KET QUA VA THAO LUAN

Trong 34 chi thi SSR st dung dé xac
dinh da dang di truyén cua 64 dong/ gidng

lda thi nghiém, c6 tam chi thi RM315,
RM7286, RMZ250, RM2431, RM3160,
RM217, RM1235 va RM34 khéng xult
hién bang ADN. 26 chi thi xu4t hién bang
ADN (allen), trong d6 c6 2 chi thi, RM221
va RM215, c6 xuét hién bing ADN nhung
thé thai don  hinh
(monomorphism) va 24 chi thi khac thé

hién trang
hién trang thai da hinh (polymorphism)
(Bang 3).

MB3i chi thi da hinh biéu hién s& lugng
allen khac nhau. K&t qua 6 24 chi thi da
hinh thu duge tong s6 90 allen trén 24
locus véi gia tri trung binh 1a 3,75 allen
trén mot locus va s6 biang da hinh 1a 78
(chi€m 86,67%). S6 luong allen trung binh
trén mot locus trong nghién ctiu thap hon
so véi cac két qua nghién ctu trude day la
6,53; 6,8; 7,8; 11,9; 6,6; 14,6; 7,7:13,0 va
6,6 tuong tng cua cac tac gia Tran Danh
Stu va cs., 2011; Ni va cs., 2002; Jian va
cs., 2004; Xu va cs., 2004; Lu va cs., 2005;
Brondani va cs., 2006; Jayamani va cs.,
2007; Thomson va cs., 2007; Alba va cs.,
2007. S6 lugng allen trong mét locus dao
dong tu 2 dén 6. Cac locus RMZ210 va
RM278 (Hinh 1) biéu hién sé allen 16n
nhat.

Mtic d6 da dang di truyén kiéu gen
cia 64 dong/ giéng lia dugc danh gia
théong qua gia tri PIC méi chi thi SSR. Gia
tri PIC bién dong gitia cac vi tri locus, dao
dong tu 0,03 (RM451) dén 0,75 (RM242)
v4i gia tri trung binh 12 0,50 (Bang 3). Gia
tri PIC = 0 1a tai vi tri locus chi ¢6 1 allen
don hinh. Céc chi thi SSR c¢6 gia tri PIC
16n hon hodc béng 0,5 sé cho su phan biét
cao vé ty lé da hinh cta chi thi dé
(DeWoody va cs., 1995).
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Bang 3. S6 bang va gia tri PIC ctia cac chi thi SSR phan tich véi 64 dong/ giong lua

TT  Chithi SSR Téng sb bing S6 béing da hinh Ty 'ifn%kze}:‘)g da PIC
1 RM3825 4 4 100 0,61
2 RM315 0 0 . -
3 RM5964 4 3 75,0 0,57
4 RM5461 5 4 80,0 0,69
5  RM212 3 2 66,7 0,40
6  RM302 3 2 66,7 0,51
7 RM263 5 5 100 0,57
8  RM221 1 1 100 0
9  RM7286 0 0 - -
10 RM250 0 0 . -
1M RM48 2 2 100 0,19
12 RM218 3 2 66,7 0,52
13 RM451 3 2 66,7 0,03
14 RM317 2 2 100 0,46
15 RM6303 3 2 66,7 0,29
16 RM2431 0 0 - -
17 RM1386 5 4 80,0 0,72
18 RM3160 0 0 - ;
19 RM249 3 3 100 0,17

20 RM6811 3 3 100 0,47

21 RM5463 5 4 80,0 0,67

22 RM217 0 0 - -

23 RM256 4 4 100 0,25

24 RM210 6 6 100 0,65

25 RM223 3 3 100 0,58

26  RM152 3 3 100 0,60

27 RM1235 0 0 . -

28 RM107 3 3 100 0,55

20 RM215 1 1 100 0

30 RM2071 3 2 66,7 0,60

31 RM278 6 6 100 0,66

32 RM242 3 2 66,7 0,75

33 RM102 4 3 75,0 0,58

34 RM34 0 0 . .

Téng 90 78 T8B: 86,7 TB: 0,50
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9 o101 245551 3 [sd A HAS L6 4L 7+ 18- 19520 (21, ;- 22

Hinh 1. Két qua dién di san phdm PCR ciia chi thi SSR RM278 dai dién cho 22 dong/ giéng lia theo
thir tw 1 dén 22 1a: LC93-1, CH5, 103S, 103BBS, TN3, TN6, TN14, TN16, TN21-1, TN21-2, TN21-3,
TN24, TN30, TN31-1, TN31-2, TN48, TN51, TN52-2, TN52-1, TN53-1, TN53-2 va TN56 (Bang 1);
M = DNA thang chuén 100 bp

BERP IR RRRR

041 036 071 085 100
Coefficient

Hinh 2. So d6 hinh ciy ciia 64 miu giéng lia canh tic nhé nwéce troi dwge xic dinh bing
chi thi phan tir SSR
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Bang 4. S6 lugng chi thi da hinh ctia cac dong/ giong so v6i hai déi chiing

CH5 LC93-1
it nhat Nhiéu nhat it nhat Nhiéu nhat
Nhém | 17 18 14 14
Nhém I 13 13 14 14
Nhém I 10 16 12 17
Nhém IV 11 11 15 15
Nhém V 3 12 9 14
Nhém VI 12 14 11 14
Nhém VI 6 14 5 13

Két qua phan tich da dang di truyén
bing chucng trinh UPGMA dua vao hé s6
Jaccard da xay dung dudc so d6 hinh cay ctua
64 dong/giéng lda nghién ctu (Hinh 2). Véi
hé so tuong dong (coefficient) 1a 0,65 da phan
chia ngudén vat liéu thanh 7 nhém chinh.
Nhom I géom hai dong 1a TN94-1, TN93-2;
nhém II gom 1 dong 1a TN79; nhém III gébm
5 dong la TN48, TN31-2, TN31-1, TN51,
TN30; nhém IV gém 1 dong la TN21-3;
nhém V goém 28 dong/ giong la CH207,
CH208, 53-2, 53-1, 55-11, 54-11, 37-11, 36-
13, 56-13, 56-12, 35-14, 33-12, 29-43, 18-15,
TN15, TN13, CH16, TN85-2, TN76, TN73,
TN75, TN21-2, TN16, TN14, TN6, 103BBS,
103S, CH5 (d6i chiing); nhém VI gébm 3 dong
1a 4804, TN53-2, TN53-1; va nhém VII gom
24 dong/ giong 1la TN52-2, TN52-1, TN24,
TN56, TN84-2, TN78, TN21-1, 4793, TN17,
4726, 5011, TN12, TN84-1, TN64, SS,
TN93-1, TN85-1, 4748, BD, TN86, TN94-2,
TNS83, TN3, LC93-1 (déi chiing).

Hai gidéng d6i chitng CH5 va LC93-1 1a
hai giéng dugc cong nhan gidng quoc gia vé
giong chiu han thuéc hai nhém cé sé lugng
dong/ giong nhiéu nhat (28 va 24 dong/
giong). Nhu vay buéc dau nhan xét, nhiing
dong/ gidng trong tap doan nghién ctu da cé
nhiéu tinh trang lién quan dén kha ning
chiu han tuong tu nhu hai gidéng déi chiing.
Cac gidng lda dia phuong thudc nhém véi
gidng doi chiing LCY93-1 con dong lda lai tao
thé hé F, thudc nhom giéng do6i chiing CH5.
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S& lugng chi thi da hinh ctia cac dong/ gidng
trong cdc nhém so véi déi chiing CH5 bién
dong ti 3 dén 18 (Bang 4). Dong c6 s6 lugng
chi thi da hinh it nhat (3) 12 103BB thudc
nhém V va nhiéu nh4t (18) 1a TN93-2 thudc
nhém I. Tuong tu so sanh vé s6 lugng chi thi
da hinh cta cac dong/ gidng trong cac nhém
so v6i doi chiing LC93-1, dong TN84-1 thudc
nhém VII ¢6 s6 lugng chi thi da hinh it nhat
(5) va dong TN51 thudc nhém III c6 sb lugng
chi thi da hinh nhiéu nhat. Thong tin nay
rat c6 gia tri trong chon gidng lda chiu han
nho chi thi phan ti.

4. KET LUAN

St dung 24/34 chi thi SSR da hinh da
phan tich dugc su da dang di truyén cta céc
dong/ gibng nghién ciu. S6 lugng 16n cac dong/
giong thudc hai nhém cé hai giong déi ching
chiu han 1a CH5 va LC93-1. Két qua nay budc
dau cho thay cac dong/ giong c6 kha ning chiu
han tuong tu nhu hai d6i chiing théng qua
biéu hién & c4p d6 phan tit DNA.

Thong tin cac chi thi SSR da hinh gitia
cac dong/ gidng rat cé gia tri trong chon
giong lia chiu han nhd chi thi phan ti. Tuy
nhién, ty 1é cac chi thi khong biéu hién va
biéu hién don hinh con cao (10/34) cho nén
cAn tiép tuc st dung thém chi thi SSR khac
dé xac dinh chinh xac hon su da dang di
truyén ctua cac dong/ gidng phuc vu cong tac
chon tao giéng lda ning sudt va chiu han.



Vi Thi Thu Hién, Pham V&n Cuong

TAI LIEU THAM KHAO

Alba A., L. F. Jorge, P. Violeta, J. G. Pedro, M.
Leonor, C. D. Miriam, G. Gerardo and M.T. Joe
(2007). Genetic diversity analysis of Cuban
traditional rice (Oryza sativa L.) varieties based
on microsatellite markers. Genetics and
Molecular Biology, Vol. 30, No. 4, 1109 - 1117.

Babu R.C., B. D. Nguyen, V. Chamarerk, P.
Shanmugasundaram, P. Chezhian, P.
Jeyaprakash, S. K. Ganesh, A. Palchamy, S.
Sadasivam, S. Sarkarung, L. J. Wade, H. T.
Nguyen (2003). Genetic analysis of drought
resistance in rice by molecular markers:
association between secondary traits and field
performance. Crop Science 43, 1457 - 1469.

Beena (2005). Studies on physio-morphological
traits and genetic markers associated with
drought response in rice (0. sativa). PhD thesis.
Tamil  Nadu  Agricultural  University,
Coimbatore, India.

Brondani C., T.C.O. Borba, P.H.N. Rangel, R.P.V.
Brondani (2006). Determination of genetic
variability of traditional varieties of Brazilian
rice using microsatellite markers. Genetics and
Molecular Biology, Vol. 29, No. 4, 676 - 684.

DeWoody J. A., R. L. Honeycutt, L. C. Skow
(1995). Microsatellite markers in white-tailed
deer. J. Hered 86, 317 - 319.

Doyle, JJ. and JL. Doyle. 1987. A rapid DNA
isolation procedure for small quantities of
fresh leaf tissue. Phytochem Bull 19: 11-15.

Ping Quy Nhan (2009). Lap ban d6 QTLs
(Quantitative trait loci) cho mot s tinh trang ré
laa (Oryza sativa L.) lién quan dén kha ning
chiu han. Bado céo khoa hoc Hoi nghi Cong
nghé sinh hoc toan qudc 2009. Nha xuit ban
Dai hoc Thai Nguyén, trang 279 - 283.

FAO (1993). The State of Food and Agriculture
1993. Rome, FAO Agriculture Series, No. 26

Ghneim H. T., D. D. Possso, A. 1. Perez, N. G.
Torrealba, (2008). Assessment of genetic
diversity in Venezuelan rice cultivars using
simple sequence repeats markers. Electronic
Journal of Biotechnology, Vol. 11, No 5.

IRGSP  (2005). International Rice Genome
Sequencing Projects. The map based sequence
of the rice genome. Nature, vol 436, No. 7282.

Jayamani P., S. Negrao, M. Martins, B. Macas,
M.M. Oliveira (2007). Genetic relatedness of
Portuguese rice accessions from diverse origins
as assessed by microsatellite marker. Crop
Science, Vol. 47, No. 2, 879 - 886.

Jearakongman S. (2005). Validation and discovery
of quantitative trait loci for drought tolerance
in backcross introgression line in Rice (Oryza
sativa L.) Cultivar IR64. PhD thesis, Kasetsart
University. p. 95.

Jian S., Jian, K. Rajinder, S. R. McCouch (2004).
Genetic analysis of Indian aromatic and
quanlity rice (Oryza sativa L.) germplasm
using  panels of  fluorescently-labeled
microsatellite  markers.  Theoretical and
Applied Genetics, Vol. 109, No. 5, 965 - 977.

Lanceras J. C., G. Pantuwan, B. Jongdee, T.
Toojinda (2004). Quantitative trait loci
associated with  drought tolerance at
reproductive stage in rice. Plant Physiology
135.384 - 399.

Liu G., H. W. Mei, X. Q. Yu, G. H. Zou, H. Y. Liu,
S. P. Hu, M. S. Li, J. H. Wu, L. Chen, L. J. Luo
(2008) QTL analysis of panicle neck diameter, a
trait highly correlated with panicle size, ubder
well-watered and drought conditions in rice
(Oryza sativa L.). Plant Science 174, 71 - 77.

Lu H., M. A. Redus, J. R. Coburn, J. N. Rutger, S.
R. McCouch, T. H. Tai (2005). Population
structure and breeding patterns of 145 US rice
cultivars based on SSR marker analysis. Crop
science, Vol. 45, 66 - 67.

McCouch S. R., L. Teytelman, Y. Xu, K. B. Lobos,
K. Clare, et. al. (2002). Development of 2240
new SSR markers for rice (Oryza sativa L.).
DNA research, Vol. 9, No. 6, 199 - 207.

Ni J., Colowit, M. Peter and Mackill, J. David
(2002). Evaluation of genetic in rice sub
species using microsatellite markers. Crop
Science, Vol. 42, No. 2, 601 - 607.

Nguyén Tén Hinh, Truong Van Kinh, Vii Thi
Hing, Tran Nguyén Thap (2005). Gidng lua
chiu han CH208. Tap chi Nong nghié¢p va Phat
trién nong thon, sb 21, trang 23 - 25.

Ravi M., S. Geethanjali, F. Sameeyafarheen and M.
Maheswaran (2003). Molecular marker based
genetic diversity analysis in rice (Oryza sativa
L.) using RAPD and SSR markers. Euphytica,
Vol. 113, No. 2, 243 - 252.

23



Phan tich da dang di truyén mau giéng lua canh tac nhd nwéc trdi bang chi thi SSR

Saini N., N. Jain, S. Jain and R. Jain (2004).
Assessment of genetic diversity within and
among Basmati and non-Basmati rice varieties
using AFLP, ISSR and SSR markers.
Euphytica, Vol. 140, No. 3, 133 - 146.

Shen L. B., K. Courtois, S. McNally, McCouch and
Z. Li (1999) Developing near-isogenic lines of
IR64 introgressed with QTL for deeper and
thicker roots through marker-aided selection.
Pp. 275-292. In OToole C. J., Ito and B. Hardi
(eds.) Genetic Improvement of Rice for Water-
Limited Environments. International Rice
Research Institute. Los Banos, Philippine.

Siwach P., S. Jain, N. Saini, V. K. Chowdhury and
R. K. Jain (2004). Allelic diversity among
Basmati and non-Basmati long-grain indica
rice varieties using microsatellite markers.
Journal of Plant Biochemistry  and
Biotechnology, Vol. 13, No. 1, 25 - 32.

Temnykh S., W. D. Park, N. Ayres, S. Cartinhour,
N. Hauck, L. Lopovich, Y. G. Cho (2000).
Mapping and genome organization of

microsatellite sequence in rice (Oryza sativa
L.). TAG., Vol. 100, No. 5, 697 - 712.

Thomson M. J., E. M. Septiningihn, F. Suwardjo,
T. J. Santoso, T. S. Silitonga and S.R.
McCouch (2007). Genetic diversity analysis of
traditional and improved Indonesia rice (Oryza
sativa L.) germplasm using microsatellite
markers. TAG., Vol. 114, 559 - 568.

Tran Danh Stru, Nguyén Thi Lan Hoa, Ha Minh
Loan, Ng6 Kim Hoai, Bui Thi Thu Giang,
Hoang Thi Hué, Ha Thi Xuan Mai, Nguyén
Thi Tuyét (2011). Nghién ctru da dang di
truyén cac gidng lua dia phuong tinh Lao Cai

24

bang chi thi ADN. Bao cio khoa hoc, Trung
tam Tai nguyén Di truyén thuc vat.
(http://www.pgrvietnam.org.vn/index.asp?m=0
8&ClassID=2&bydate=&page=1&layID=318)

Weir BS. (1996). Genetic data analysis II, 2™ ed.
Sunderland, Massachusetts, Sinauer
Associates: 377.

Xu Y., H. Beachell and S.R. McCouch (2004). A
marker-based approach to broadening the
genetic base of rice in the USA. Crop Sci. 44,
1947 - 1959.

Xu J. L., H. R. Lafitte, Y. M. Gao, B. Y. Fu, R.
Torres, Z. K. Li (2005) QTLs for drought
escape and tolerance identified in a set of
random introgression lines of rice. Theoretical
Applied Genetics 111, 1642 - 1650.
WWW.gramene.org

Zhang J., R. C. Babu, G. Pantuwan, A.
Kamoshita, A. Blum, L. J. Wade, S.
Sarkarung, J. C. O Toole, H. T. Nguyen
(1999) Molecular dissection of drought
tolerance in rice: from physio-morphological
traits to field performance. In: Ito O., O
Toole, J. Hardy B (Eds). Genetic
Improvement of Rice for Water-limited
Environments. Proceedings of the Workshop
on Genetic Improvement of Rice for Water-
limeted Environments. International Rice
Research Institute. Los Banos, Philippines,
December 1 -3, 1998, pp. 331 - 343.

Zou G. H., H. W. Mei, H. Y. Liu, G. L. Liu, S. P.
Hu, X. Q. Yu, M. S. Li, J. H. Wu, L. J. Luo
(2005) Grain yield responses to moisture
regimes in a rice population: association
among traits and genetic markers. Theotetical
Applied Genetics 112, 106 - 113.



