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Tom tat

Hiéu 16 co s6 di truyén ciia tinh chiu han la yéu té then chét dé nang cao khd ndng thich nghi ciia ciy lia trong
béi cdanh bién doi khi hdu (BDKH). Nghién citu nay dugc thuc hién nham ddnh gid da dang di truyén lién
quan dén kha ndng chiu han cia 50 giong lia dia phuong Viét Nam bdng 10 chi thi SSR chiic ndng lién két chdt
v6i cdc QTL ndng sudt trong diéu kién han (DTY), gom qDTY1.1, qDTY3.1 va qDTY12.1. Tong cong 40 alen
dugc phdt hién, v6i 2 - 5 alen trén méi locus va gid tri PIC trung binh dat 0,60, cho thdy miic dé da hinh cao.
Phéan nhém UPGMA va phan tich toa do chinh (PCoA) déu phén tdch ré rét tdp doan thanh hai nhém chinh
tuong iing véi kiéu chiu han va man cdm han. AMOVA cho thdy 28,6% bién di di truyén la do sy sai khdc gifia
hai nhém; gid tri Fst (0, 29) phdn dnh miic d¢ phdn héa di truyén trung binh cao. Mot sé alen tai RM1261
(gDTY1.1), RM2634 (qDTY12.1) ddc trung cho cdc giong chiu han va phit hgp véi cdc alen lién két DTY da
dugc cong bo trudc day. Két qud nghién cliu nhdn manh miic d¢ da dang di truyén ddng ké ciia nguon gen liia
dia phuong Viét Nam tai cdc vimg DTY ciia b gen, ddy la co sé khoa hoc quan trong cho viéc lya chon vt liéu
bé me trong chon tao giong lia chiu han phuc vu san xudt.
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Genetic diversity analysis of 50 indigenous rice
accessions using SSR markers linked to drought yield
QTLs (qDTY)

Abstract

Understanding the genetic basis of drought tolerance is a key factor in improving rice adaptability under
climate change. This study assessed the genetic diversity associated with drought tolerance in 50 Vietnamese
local rice varieties using 10 functional SSR markers tightly linked to yield-related QTLs under drought stress
(DTY), including qDTY1.1, qDTY3.1, and qDTY12.1. A total of 40 allele were identified, with 2-5 alen per
locus and an average PIC value of 0.60, indicating a high level of polymorphism. Both UPGMA clustering and
Principal Coordinate Analysis (PCoA) clearly separated the collection into two main groups corresponding to
drought-tolerant and drought- susceptible phenotypes. AMOVA revealed that 28.6% of the genetic variation
was attributed to differences between these two groups, and the Fst value (0.29) indicated a moderate to high
level of genetic differentiation. Several allele at RM1261 (qDTY1.1) and RM2634 (qDTY12.1) were found to
be specific to drought tolerant varieties and corresponded to previously published DTY-linked alleles. These
findings emphasize the substantial genetic diversity of Vietnamese local rice germplasm at DTY regions of
the genome, providing a valuable scientific foundation for the selection of parental lines in breeding drought
tolerant rice varieties for production.

Keywords: Local rice; drought tolerance; DTY QTL; SSR markers; genetic diversity; AMOVA; Fst.
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1. GIGI THIEU

BDKH dang lam gia tang han han tai nhiéu ving
trong lta, doi hoi khai thac hiéu qua nguon gen lua dia
phuong giau ddc tinh thich nghi ctia Viét Nam (Bui,
T. V, Nguyen, T. T & Le, H. V, 2020). Trong hai thap
ky qua, nhiéu QTL chiu han quan trong (¢DTY1.1,
qDTY2.2, gDTY3.1, gDTY12.1...) va cac chi thi SSR
lién két da dugc tng dung rong rai trong danh gia,

chon giéng chiu han & chiu A (Roy, S et al, 2021;
Vikram, P, Swamy et al.,, 2021; Beena, R et al., 2021;
Rejeth, R et al., 2020; Verma, M et al., 2019; Afiukwa,
C. A etal, 2016). O Viét Nam, cac nghién ctiu vé SSR
cht yéu tap trung vao marker trung tinh (Luong, T.
H & cs, 2021; Ngo, T. Q & cs, 2024), trong khi viéc st
dung bo SSR chtic ning lién két truc tiép véi cac QTL
DTY con han ché. Do dé, nghién ctiu nay dugc thuc
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hién nham danh gia da dang di truyén
cta 50 ngudn gen lua dia phuong bang
10 marker SSR lién két QTL chiu han,
phan nhom di truyén va mdc phan
hoéa gitta nhom chiu han - man cam,
nhan dién vat liéu tiém ndng cho chon
giong, dong thoi so sanh phd alen véi
cac quan thé qudc té.

2. VAT LIEU VA PHUONG PHAP

2.1. Vit liéu nghién citu

50 gidng lda dia phuong thu thap tu
cac tinh mién nui phia Bac va dang bao
ton tai Ngan hang gen thuc vat quéc
gia, sii dung giong lua CH207 lam
chuén khang, giéng IR64 lam chuin
man cam.

10 chi thi SSR chtic nang, lua
chon theo cic QTL chiu han da
cong bé nhu qDTY1.1, qDTY3.1
va qDTY12.1 (Roy, S et al, 2021;
Vikram, P et al., 2021). Danh sach
marker kém trinh ty moi dugc trinh
bay trong Phu luc 1.

2.2. Phuong phdp nghién ciiu

DNA tdéng s6 dugc tich chiét
theo phuong phap CTAB cai tién cta
Doyle & Doyle (1990) v6i mot s6 diéu
chinh nhé nhdm phtt hgp mau lua dia
phuong. Chat lugng DNA dugc kiém
tra bang NanoDrop, v6i chi s6 OD 260/
OD2s0) va dién di gel agarose 1%.

PCR-SSR dugc thuc hién trong thé
tich 25 pl gom 12,5 pl Master Mix 2X, 1
ul méi primer (10 pmol), 1 ul DNA (50
ng/pl) va nuéc khu ion. Chuong trinh
nhiét gém bién tinh 95°C - 3 phut, 35
chu ky (94°C - 1 phut, Tm - 45 giay,
72°C - 45 giay) va kéo dai cudi 72°C
- 7 phut. San phdm dugc phén tach
trén gel polyacrylamide 8%, nhudém
Ethidium bromide va quan sat bing
UVP GelDoc.

Phuiong phdp phan tich dit ligu:

ba dang di truyén dugc danh gia
bang cac chi s6: S6 alen quan sat (Na);
sO alen hiéu dung (Ne); tdn s6 alen
quan sat (Ho); tan s6 alen ky vong
(He); chi s6 Shannon (I) va hé s6 da
hinh thong tin (PIC) tinh toan trén
phan mém GenAlEx 6.5. Quan hé di
truyén gitia cac giong dugc xay dung
theo khoang cach Nei (1972) va thuét

Bang 1. Thanh phan gel polyacrylamide 8%

Acrymalide/
Bis acrylamide | TBE 10X APS 10% TEMED H20
(29:1) 40%
28 ml 7 ml 700 pl 119 ul 103,46 ml

toan UPGMA, dong thoi phan tich thanh phan chinh (PCoA) truc
quan hoa su phén tach nhom.

Phan tich phuong sai phan td (AMOVA) va hé s6 phan hoa di
truyén (Fst) cing dugc tinh bang GenAlEx (Peakall & Smouse, 2012)
(Peakall, R et al., 2006; Peakall, R et al., 2012), dya trén Excoffier et
al., 1992, Wright S et al.,1978/Weir B. S et al., 1984 dé danh gid phan
bd bién di gitta nhom chiu han va man cam. Cac alen ddc trung dugc
so sénh vdi dii liéu SSR i lta Nam A va Trung Quéc dé dénh gia mic
do da dang, tiém nang chiu han (Beena, R et al., 2021; Rejeth, R et al.,
2020; Verma, M et al., 2019; Afiukwa, C. A et al, 2016; Zhang, Y et al,,
2018).

3. KET QUA VA THAO LUAN

3.1. Chit lugng DNA va khuéch dai SSR

T4t cA mau ADN chiét tdch co ti 1é A260/A280 tu 1,8 - 2,0, dat do
tinh sach va nguyén ven cao, hoan toan dap ting yéu cau cho phan ting
PCR khuéch dai cac chi thi SSR chiu han. Ca 10 marker SSR cho bang
sic nét, khong xudt hién hién tugng da bang hodc vét nhoe (Hinh 1).

RM 212 - Bin 2

RM 212 - Ban 1

i - -
250 bp [ IRkl
Cw

I e R R SRR
SRBAREORIAECEZREITIVINSESERR

Hinh 1. Hinh dnh dién di san phdm PCR ciia mot s6 mau giong lia
nghién ciiu vGi chi thi RM212 va RM144

Ghi chii: M: ladder 50bp

Cdc mau dvgc ddanh ddu theo s6 thii tu - phu luc 2;

DCI la CH207; DC2 la IR64

3.2. Da dang alen va cdc chi sé di truyén

Tong s6 40 alen dugc phat hién trén 10 locus (Bang 2). S6 alen (Na)
dao dong tii 2 - 5, trung binh 4,0 alen/ locus. Chi s6 thong tin da hinh
(PIC) dao dong 0,24 - 0,77, trung binh 0,60.

Cac marker da hinh cao gom RM154, RM2634, RM1261 (PIC >
0,70). Pay ciing la cac locus thé hién da hinh cao trong cic khao sat
cua Roy et al., 2021 va Beena et al., 2021.

Di hop tt ky vong (He) cao hon di hgp ti quan sat (Ho) & tat ca
locus phan anh dic diém tu phoi chét cta lta, phu hgp véi cac cong
bé trong nude (Luong, T. H & cs, 2021; Nguyén Thi Thanh Xuén
& cs, 2020; Luong, N.H et al.,, 2021; Bui Thanh Liém & cs, 2025)
va quoc té (Verma, M et al,, 2019). Ho & tat ca cac locus déu rat
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Bang 2. S0 liéu thong ké caa cac locus SSR stt dung d€ danh gia da dang di truyén cic mau giong lua nghién ctiu

STT Chi thi S8 alen S6 alen Di hgp tu Di hgp tu Chi s6 Hé s6
: (Na) hitu dung (Ne) [ quan sat (Ho) ki vong (He) shannon (I) PIC
1 RM212 5 1,88 0,47 0,97 0,47
2 RM277 3 2,75 0,64 1,05 0,64
3 RM215 3 2,55 0,61 1,02 0,61
4 RM60 4 2,50 0,04 0,60 1,03 0,61
5 RM431 3 2,15 0,53 0,89 0,53
6 RM2634 5 3,82 0,74 1,43 0,74
7 RM1261 5 3,88 0,74 1,49 0,74
8 RM144 5 2,61 0,06 0,62 1,25 0,63
9 RM154 5 4,27 0,04 0,77 1,52 0,77
10 RM433 2 1,31 0,24 0,40 0,24
Thép nhit 2 1,31 0,00 0,24 0,40 0,24
Cao nhit 5 4,27 0,06 0,77 1,52 0,77
Trung binh 4 2,77 0,01 0,60 1,10 0,60

thap (tb = 0,01), trong khi He va PIC cung dat mtic
cao 0,60, s6 alen trung binh 4,0 alen/locus va chi s6
Shannon 1,10. Két qua nay phan anh ddc trung tu
thu phidn manh cta lta, dong thoi khdng dinh tap
doan 50 giong van duy tri da dang di truyén rat cao
du tling giong da gan dong hop ti. Pay la ngudn vat
liéu ly tuong dé lai xa gitia hai nhém chiu han - man
cam, khai thac t6i da hiéu tng di hop & F; va tao
quén thé phén ly da dang, phuc vu chon tao nhanh
giong lua chiu han mdéi theo ca hudng lai giong va
chon loc thuan.

3.3. Phan nhém di truyén bang UPGMA

Phuong phap UPGMA (NTSYS 2.1) cho thay hé
s6 tuong déng di truyén dao dong tit 0,63 - 0,95. O
ngudng cat 0,63, 50 giong dugc phan thanh hai nhém
chinh (Hinh 2). Nhém 1 (chiu han) gém 37 giong laa
nuong truyén thong ban dia va do6i chiing chiu han
CH207. Nhém 2 (man cam han) gém 13 giong va doi
chiing man cam IR64, trong dé IR64 cung A2 (Mo

—

Hinh 2. Cay phdt sinh di truyén (phuong phéap NJ)
cua 50 giong lia dva trén chi thi SSR chiu han

hong), A3 (Tan pom) tach sém nhat & mtic tuong dong
~ 0,65. Cau tric 2 nhoém nay tuong dong véi két qua
ctia Vikram et al,, 2011 vé phan nhém nguon gen chiu
han tai An D6 (Vikram, P, 2011). Mot s& cdp giong co
tuong dong > 95% goi y v€ nguon goc cd sy lién quan
hodéc do lai tao.

Két qua hoan toan trung khép véi kha ning chiu
han thuc té ngoai dong danh gia chiu han trong diéu
kién nhéin tao theo SES (IRRI, 2014) (International
Rice Research Institute (IRRI), 2014), cho thay 14
mau thé hién kha ndng chiu han t6t & it nhat mot
giai doan sinh truéng (Phu luc 3). So sanh véi két
qua phan nhom di truyén SSR cho thdy mot s6 mau
6 kiéu hinh chiu han t6t (A33- Bao thai hong, A15-
B’le I, A17- Pldu mu dé€) nhung lai thuéc nhém co
do6 tuong dong cao véi doi chliing man cam IR64. Su
khong tuong quan nay phan anh ban chét da gen va
tinh nhay cam moi trudng cta tinh chiu han, dong
thoi phu hop véi cac nghién ctiu truée day ghi nhan
su dong gop cua nhiéu QTL nho va tuong tac di
truyén - moi trudng (Liu et al.,, 2010; Shamsudin et
al., 2016; Yue et al., 2006).

Két qua nay chiing t6 bo 10 chi thi SSR da phan tach
chinh xdc quén thé nghién ctiu theo tinh chju han ma
khong can thong tin kiéu hinh trude, day la diém méi
quan trong ctia nghién ctu. Diéu nay khang dinh gid
tri thuc tién cao cta bd chi thi trong viéc nhanh chong
nhan dién ngudn gen chiu han ban dia, sang loc vat
liéu khéi dau va dac biét 1a chon b6 me lai chinh xéac
gitia hai nhom déi 1ap (chiu han - man cam) dé khai
thac t6i da hiéu ting di hgp va tao giong lua chiu han
m6i hiéu qua.
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3.4. Phan tich thanh phdn chinh

trén ma trdn khodng cdch

Hinh 3 la két qua phan tich PCoA
(GenAlEx 6.5) dua trén 10 chi thi SSR lién
két v6i QTL chiu han, cho thdy ba thanh
phan chinh dau giai thich 36,22% bién di.
PC1 phén tich r6 nhom chiu han - man
cam, phu hgp véi két qua UPGMA va cac
nghién ctiu trudc day vé cdu trac di truyén
cua lda dia phuong Viét Nam (Luong, T.
H & cs, 2021; Ngo, T. Q & cs, 2024). Truc
PC1 (17,31 %) va truc PC2 (10,61 %) cung
giai thich 27,92 % tong bién di, mtc tuong
duong hodc cao hon so véi nhiéu nghién
ctiu SSR trudc day trén lua (Verma et al,
2019; Li et al., 2023).

Nhom chiju han t6t (mau xanh 1l4) tap
trung manh vé bén phai truc 1, trong dé cac
giong A17 (Plau mu dé), A24 (Ble t6), A10
(Khéu tan don dang 1), A4 (M4 cha) nam & vi
tri cyc bién, xa nhét so vdi hai nhém con lai.

Nhém chiu han kém (mau do) phan bo
cht yéu bén trai va phia dudi, gan déi chiing
man cam IR64.

Nhém trung binh (mau xanh duong)
nam xen ké viing chuyén tiép, phan anh t6
hop alen trung gian.

Két qua nay vugt troi hon so véi phan 16n
nghién ctiu trong va ngoai nudc chi st dung
SSR trung tinh (thudng khong tach dugc
theo ki€u hinh chiu han) va ngang hodc tét
hon cac nghién ctiu dung SSR da dugc chon
loc QTL (Vikram et al., 2011; Swamy et al.,
2013; Manju Devi et al., 2025).

Céc giéng ndm 6 vi tri xa nhit trén PCoA
(A17 - Pldu mu dé, A24 - Ble t6, A10 - Khiu
tan don dang 1, A4 - Ma cha, A41- PIé plau
ché...) c6 do di hgp di truyén cao, rat thich
hgp dé€ dung lam b6 me trong lai tao.

Két qué khéng dinh tai Viét Nam v6i mot
bd chi thi SSR quy md nho (chi 10 locus)
c6 thé phan loai chinh xdc nguén gen lua
nuong ban dia theo kha nang chiu han thuc
té, tao co s& khoa hoc tin cdy d€ sang loc
nhanh va st dung hiéu qua nguon gen quy
hiém nay trong chon tao giong lua chiu han
thich tng v6i BDKH.

3.5. Phan tich phuong sai phén ti va hé so
phdn héa di truyén

Phuong sai phan tii (AMOVA) cho thdy,
28,6 % tong bién di di truyén nam gitia hai
nhém chiu han va man cam, con lai 71,4 % nam

Principal Coordinates (PCoA)
*uhHdbs | A A19
o 42 A A13 * A10
*
s o A A23 —
S ¢ 80, o AW aes A A46 el
= SIS u A15
~ A ABTAT A
5 wASE |, pg AT A g
s + A20 %% A
] o gy "4ADEB A5 . A2
© WAh2o + A26 * LRI
A ABH207
A A0, 4 + IR64
Coord. 1(17,31%) +Kém mTét aTrung binh

Hinh 3. Hinh dnh phan tich PCoA dua trén chi thi SSR lién quan
dén khd nang chiu han ciia 50 mau giong liia nghién ciiu

TV 4 bida il (%)
100%

90%

80%

75% [ e

70% I csién ¢i trong nhém
60% I  (within groups)
50%

40%

30% I

25% N o

20% T cicn di gida nhom

15% T (sctveen groups)

10%

0%

Nhém chiu han Nhém mdn cam Téng cdng
Fst = 0,286 - Phdn héa di truydn mlc trung binh cao

Hinh 4. Phan bé bién di di truyén

trong ndi bo tling nhom (Hinh 4). Chi s6 phén hoéa di truyén
Fst = 0,286 (gan 0,3), chiing td6 mtic phan hda di truyén gitia hai
nhém & mc trung binh cao.

Su phan hoéa 16 rét (Fst cao) cho thdy hai nhém c6 vén gen
kha khac biét, rat c6 loi khi lai chéo gitia giong chiu han va giong
man cam dé€ tao ra quan thé lai c6 hiéu ting di hgp cao, ting kha
nang cai thién tinh chiu han ma van duy tri nang suét cing nhu
cac tinh trang mong mudn khéc.

3.6. So sdnh alen ddc trung quoc té

Céc ngudn gen lua dia phuong Viét Nam thé hién da dang alen
vugt trdi so véi cdc tdp doan Nam A va Trung Qudc tai 4 locus
SSR quan trong lién quan qDTY, bao gom RM2634, RM1261,
RM144, RM154. S6 alen quan sat dugc (Na) va chi s6 da hinh
thong tin (PIC) cua cac locus nay déu cao (Na = 5, PIC 0,65 -
0,72), cho thay kha niang phan giai di truyén tét. Dang cha y, cac
alen chiu han manh nhu 315 bp tai RM2634, 173 bp tai RM 1261
va 192 bp tai RM154 chi xuat hién 6 nguon gen Viét Nam, trong
khi Nam A, Trung Quéc chtt yéu mang alen phd bién khéc véi s6
lugng han ché va PIC thap hon (Bang 3).

3.7. Thdo lugn

Ngudn gen lua dia phuong Viét Nam thé hién da dang di
truyén cao tai cac locus SSR lién két v6i QTL chiu han, véi s6
alen phong phu va chi s6 da hinh thong tin (PIC) 16n, trung binh
dat 0,60. Mtic d6 da dang nay tuong dong véi cac khao sat laa dia
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Bang 3. So sanh alen SSR lién quan qDTY tai 4 locus RM2634, RM1261, RM144, RM154

" Alen Na (Viét Nam/ n
o Alen Viét Nam Alen . ) PIC (Viét Nam/
Chi thi i Trung Quoc Nam A/ . .
(bp) Nam A (bp) . Nam A/ Trung Qudc)
(bp) Trung Qudc)
RM2634 315; 3005 293; 290; 280 315 280 - 293 5/1/3 0,72/0,45/0,50
RM1261 173;170; 163; 156; 153 173; 163 153 -156 5/2/3 0,70/0,48 /0,50
RM144 280; 275; 256; 250; 228 275 250 - 256 5/1/3 0,65/0,42/0,50
RM154 192; 187; 180; 175; 169 192; 187 169 - 180 5/2/3 0,68/0,50/0,48

Nguon: Vikram 2011; Li 2019; Dar 2020; Zhang 2018; Dixit 2014; Wu 2020

phuong & An b9, Nepal, Trung Quéc, dong thai cao
hon so véi cac nghién ctiu trong nudc. Nguyén nhan
6 thé do tap hgp mau c6 ngudn géc rong hon va viéc
sti dung b marker chtic nidng lién két QTL.

Nhém chiu han (Nhém 1) thé hién moét s6 alen
ddc trung tai cac locus RM1261 va RM2634, trung vé6i
cac alen chiu han da dugc bao cao trong qDTY1.1 va
qDTY12.1, chiing minh rang by SSR st dung phu hgp
va phan anh diang sy phan héa di truyén lién quan dén
tinh chiu han. Phé alen 6 nguén gen Viét Nam rét da
dang, tii cac alen manh, hiém dén trung gian va man
cam, cho thdy day la mot kho di truyén doc dao, c6 gia
tri quoc t€ va phu hgp véi vai tro trung tdm phu trong
di truyén lta chau A.

Su phén b6 cdc nhém chiu han va man cdm trén d6
thi UPGMA, PCoA cung trung khép véi danh gid kiéu
hinh, minh chiing rang b6 10 chi thi SSR chitic ning
phan anh t6t bién di lién quan tinh chiu han va tao ra
su phan tach di truyén ro rét. Mot s6 mau ndm xa nhau
trén khong gian di truyén goi y tiém nang tao ra cac
t6 hop lai c6 bién di 16n, trong khi cac giong gan doi
chiing chiu han c6 thé dugc stt dung trong cac chuong
trinh chon loc ¢6 trg gitup chi thi (MAS) hodc lai hoi
giao (MABC) nham chuyén QTL chiu han. Nhiing
két qua nay phu hgp véi cac nghién ctiu vé ting dung
DTY-QTL trong chon giong lda & IRRI va cic nuéc
khu vic Nam A.

Ngudn gen lua dia phuong Viét Nam thé hién da
dang di truyén cao tai cac locus SSR lién két QTL chiu
han, v6i s6 alen phong pht va PIC 16n. Diéu nay cho
thdy cac locus SSR pht hgp d€ danh gid sy phan hoa
lién quan dén tinh chiu han va cung cap vt liéu gia tri
cho lai tao, chon loc ¢6 trg gitp chi thi (MAS/MABC),
gop phan nang cao nang suit, kha ndng chiu han trong
diéu kién BDKH.

4. KET LUAN

Nghién ctiu ghi nhan mtc da dang di truyén cao
6 50 nguon gen lua dia phuong véi 40 alen SSR va
PIC trung binh 0,60 tii 10 marker chtic nang. Phan
tich UPGMA va PCoA phén tach r6 hai nhom chiu

han - man cam, dong thoi nhan dién cac alen qDTY
quan trong, ddc biét 1a alen 315 bp (RM2634) va 173
bp (RM1261), thé hién manh nhit & nhom chiu han.
So sanh véi cac quan thé Nam A va Trung Qudc cho
thdy, ngudn gen Viét Nam s& hiiu phd alen rong va
doc dédo hon, khing dinh gid tri cta tdp doan béan dia.
Cac giong uu tu dugc xac dinh 1a ngudn vét liéu bo me
tiém nang cho chuong trinh chon giéng lua chiu han
trong nudc.

Loi cdm on: Nghién ciiu dugc thic hién véi sy tai
trg ciia B0 NN&MT thong qua Dé tai “Ddnh gid va tu
liéu héa thong tin nguon gen thuic vdt tai Ngdn hang gen
thuc vat quoc gia ndam 2025”m
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