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SUMMARY

Evaluation of genetic diversity of local rice varieties collected
from Lao Cai province by using DNA markers

The genetic diversity and DNA fingerprinting of 124 local rice varieties collected from three districts
of Lao Cai Provinces were elucidated by using 36 simple sequence repeat (SSR) markers
distributed through 12 rice chromosomes. The result of SSR fingerprinting showed that total of 235
polymorphic bands were detected at 36 SSR loci. The numbers of polymorphic alleles varied from
3 to 14 depending on each locus, yielding average of 6 alleles per locus. The DNA profiles analysis
indicated three out of 36 SSR markers revealed 3 unique alleles (rare alleles) in 3 surveyed rice
genotypes. The information of these markers may come in handy to distinctly identify and
characterize those 3 local varieties. Cluster analysis based on UPGMA resolved the local rice
varieties into two major O. sativa groups, indica and japonica, agreed with classification based on
choroplast DNA analysis. This application of DNA polymorphism analysis revealed genomic
relationship in Vietnamese rice germplasm, generating a database useful for cultivar identification,
local germplasm conservation, and breeding programs.
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hién su khéc biét nhé nhét gilta cac giéng,

I. BAT VAN DE

Theo mot sb két qua nghién clu, tai
nguyén di truyén lta & mién nui phia Béc
Viét Nam c6 su da dang bac nhét thé gidi
(Okuno et al. 1996). Viéc nghién ciu da
dang di truyén, phan loai nhitng ngudn gen
1a cong tac dau tién can tién hanh, khong
chi ¢6 ¥ nghia trong viéc bao ton cac giong
lta dia phuong ma con cé y nghia quan
trong trong cong tac khai thac phat trién va
chon tao cac nguén gen déc san.

Ngay nay, chi thi phan tor d2 dugc su
dung rong rai nhu mot cong cu hitu hi¢u
trong nghién ctru di truyén va cho phép
danh gia mot sé luong 16n locut trai khip
b gen cua lta. Nhirng théng tin vé da
dang di truyén ¢ mirc 3o ADN c6 thé phat

20

vi thé giap nhan dang nhiing giéng quy,
hiém trong cac tip doan gidng lta trong
dia phuong mot cach nhanh chong va
chinh xéc.

Trong sb cac chi thi ADN thi chi thi
SSR dugc st dung rong rdi va hiéu qua
trong nghién ctru cdu trac di truyén lia
trong O. sativa, nghién ciru qué trinh tién
héa, 1am rd do thuin cta vat liéu lai tao
gidng... do ddy 1a céc chi thi ddng trdi cho
da hinh cao va 6n dinh. Hién nay, hon
15.000 chi thi SSR da duoc thiét lap
(www.gramene.org, 2006), phu kin trén
ban do lién két di truyén cua lua
(Giarroccoa va ctv., 2007). Nhiéu nghién
ctru ung dung SSR va DNA fingerprinting
trong nghién ctru da dang di truyén dé
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nhan dang gidng ¢ laa d3 dugc cong bd
trong nhitng nam gan day (Kalyan, 2006;
Jalaluddin, 2007; Muhammad SR, 2009;
Navraj KS, 2009.

Trong nghién cGu nay, chi thi SSR
dugc st dung dé nghién ctu da dang di
truyén va lap tiéu ban ADN cua 124 ngudn
gen lua thu thap tai 3 huyén cda tinh Lao
Cai, nam trong ving 1ong hd thuy dién Son
La, giup nhan dang gidng, phat hién kha
ning trung lip, phuc vu cong tic bao ton
ngudn gen lta ban dia.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Vat liéu nghién cru

- 124 gidng laa thu thap tir ving long
hé thuy dién Son La va cac ving phu
can, gom 3 huyén Muong Khuong, Bic
Ha, Si Ma Cai cua tinh Lao Cai dang
dugc luu gitr tai Trung tam Tai nguyén
thue vat va 2 gidng ddi ching Kasalath,
Nipponbare.

- Chi thi ADN: Cap mdi ORF 100 va
50 chi thi SSR dinh vi trén 12 nhiém sic thé
cua bd gen lua.

2. Phwong phap nghién ctru

- ADN 14 non ciia cac giéng lta nghién
ciru duoc tach chiét va tinh sach theo
phuong phap CTAB cua Doyle, JJ. va ctv
(1987).

- Phan ung PCR véi mdi SSR duoc
thyuc hién & diéu kién chuan. San pham PCR
dugc dién di trén gel polyacrylamide 8%.

- S6 lidu phan tich SSR duoc xur Iy
bing phin mém NTSYS pc2.l1 va
popgene3.1.

IIL. KET QUA VA THAO LUAN

1. Pa dang cac giéng lta nghién clru
dwa trén chi thi ADN luc lap

Trong nghién cu nay, 124 giéng lta
ban dia da dugc phan loai dua trén su khac
biét ADN luc lap cuia hai loai phu /ndica va
Japonica bang cip mdi ORF100 véi hai
gidng ddi chimg Nipponbare (lta Japonica)
va Kasalath (Iua Indica).

Két qua phan tich da hinh cho thiy c6
su khéac biét rd rét giita 2 gidng ddi chimg
Nipponbare (lta Japonica) va Kasalath
(laa Indica). Gidng Kasalath (laa Indica)
cho san phdm khuyéch dai 1a bang ADN
c6 kich thudc nhé hon so voi gidng
Nipponbare (lta Japonica). Trong s 124
giéng lua nghién ctu, 34 giéng co kiéu
ADN lyc lap khuyét thiéu tai doan Pstl
ciia ORF100 giong Kasalath (Indica), 88
giéng con lai déu co kiéu ADN lyc lap
khong khuyét thiéu gibng Nipponbare
(Japonica) (Hinh 1). Nhu vay, ty 1€ lua
Japonica trong tap doan lta nghién clru
tai Lao Cai chiém da so, dat 72,13%. Két
qua nay ciing phu hop voi cac nghién ctru
trudc day cia Tran Danh Stru va cong tac
vién (2001) khi s dung ky thuat RAPD
dé nghién ciru cac gidng lta ¢ vang Tay
Bic va Tay Nam nudc ta cho thay hau hét
cac gidng lua & vung Tay Bic thudc loai
phu Japonica va nghién ctru phan loai lua
dua trén phan tich ADN nhan va ADN luc
lap ctia Fukuoka (2001) vé da dang di
truyén cua 129 gidng lta ban dia cua mién
Bic Viét Nam bang chi thi phan tir RFLP
va ADN luc lap ciing cho thdy da phan
cic giébng lta thuéc phan loai phu
Japonica.
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ORF 100
(1948 - 1977)

500 bp-
400 bp -

Hinh 1: San phdm PCR ciia cdc mau giong liia nghién civu véi cap moi ORF100

Tir trai sang phai: 1: 50bp ladder; 2: Kasalath; 3: Nipponbare; 4-30: cac mau giéng lia nghién ctru

2. Panh gia da dang di truyén cac nguén
gen lta c6 nguodn géc thu thap thuoc
khu vwc thay dién Son La va cac tinh
lan can bang chi thi SSR

Trong nghién ctu nay, 50 chi thi SSR
cta lta dinh vi trén 12 nhiém sic thé duoc
st dung dé nghién ciru da dang di truyén cua
124 giéng lta. Trong sd 50 chi thi SSR thi
45 chi thi cho san pham PCR, tuy nhién chi
¢6 36 chi thi cho san pham 1a céc bang 1o nét

trén 36 locut SSR, san phdm PCR 1a cac
bang c6 kich thudc ndm trong khoang tir 80
- 420 bp (Hinh 2). Tuy nhién, kich thudc
phé bién cua cac alen thu dugc trong tip
doan bién thién trong khoang 100 - 250bp.
Céc nghién ciru vé DNA fingerprinting ctia
lia Bangladesh, India va Argentina dya trén
chi thi SSR truéc d6 cua Muhammad
(2009), Navraj (2009), Rinehart (2007),
Kalyan (2006) ciing cho két qua tuong tu vé
bién thién kich thudc bing ADN.

O cac mau giong lta nghién ctru. Thong ké
a
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Hinh 2: Bién dong kich thudc cua cac alen tgi cdc locut SSR khao sat

Tai mdi locut SSR, kich thudc cia alen
thu duoc trong tdp doan nghién ctru bién
thién trong pham vi 2 bp (RM16, RM172,
RM244, RM284, RM346...) cho dén hang
chuc, hang tram bp (RM164, RMI171,
RM180, RM335, RM340...).
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Tong s6 alen dwoc phat hién tai 36
locut 1a 235. S6 alen da hinh tai mdi locut
bién dong tir 3 dén 14, dat trung binh 6,53
alen/locut. S6 lwong alen nhiéu nhit 1a 14
(locut RM335), dat 11 alen (locut RM164)
va 10 (locut RM21). Locut cho it da hinh
nhit (3 alen) tai RM172, RM245, RM559.
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Heé s da hinh di truyén (PIC) thu duoc
tai cac locut SSR bién dong tr 0,33 (locut
RM21) dén 0,88 (RM335). Hé sb da hinh di
truyén (PIC) trung binh thu dugc tai cac
locut SSR dat 0,68, cho théy muc do da
dang gen ton tai trong 126 mau lta nghién
ctru & murc rat da dang. Chi sé PIC thap hon
cling thu dugc trong nghién ctru da dang lua
Bangladesh  (Jalaluddin, 2007)) 0,44;
nghién ciru dbi véi la Japonica cua My
0,46 (Lu, 2005)) va dat cao hon so voi hé
s6 PIC cua nghién ciu da dang lua tam
(0,35), lta nép ddéng bang Bic Bo (0,43)
(Tran Danh Stru va cs., 2008, 2010) va

nghién curu da dang lua temperate Japonica
(0,37) (Garris va ctv, 2005).

Trong s6 36 locut khao sat, 18 locut
khong phat hién di hgp tir, 18 locut con lai
phat hién it nhat 1 mau giéng di hop. Trong
do, ty 1¢ alen di hgp t& quan sat dugc (H)
16n nhit & 2 locut RM335 va RM251
(6,35%), tinh trung binh dat 1,3 % (Bang
1). Ty 18 dat thap hon so véi ty 1é di hop tir
cua tap doan lua nép dong bang dat 2,4%
khi khao sat bang 45 chi thi SSR trong d6
c6 36 chi thi tuwong ty trong nghién ctru nay
(Tran Danh Stru va cs. 2010).

Bang 1. Pa hinh cdc locut SSR ¢ cdc giong hia nghién ciru

P ?6 Giéng <6 He P ?6 cGéiZTegn He

T | Locut |NST a?:n Z:: a't‘l’r[‘wfgc PIC® | . |TT | Locut [NST a?:n Z:: tdejzc PIC® | 0
trwng | (SPK)? trwng (Sr;::‘;’a

1[RM5 | 1 | 7 0.78 | 1,59 | 20 [RM559 | 6 | 3 0,50 | 2,38
2 [RM128 | 1 | 4 058 0 |21 |RMI72 | 7 | 3 059 | 0
3 |[RM174| 2 | 5 048] 0 |22|RM180 | 7 | 8 0,69 0
4 |RM263| 2 | 8 078 | 0 |23|RM346 | 7 | 4 0,66| 0
5 |[RM266 | 2 | 8 0.76 | 476 |24 [RM152 | 8 | 4 0,37 | 159
6 |[RM279 | 2 | 7 077 0 |25|RM264 | 8 | 9 082 0
7 [Rms09 | 2 | 7 075| 0 |26|RM284 | 8 | 4 073| 0
8 |[RM16 | 3 | 6 | 1 | T7499 |076|1.98|27 |RM242 | 9 | 8 084 0
9 |RM22 | 3 | 7 077 0 |28|RM245 | 9 | 3 054 0
10 |[RM251| 3 | 8 0,69 | 6,35 |29 [RM171 | 10 | 4 052| 0
11 |RM142] 4 | 5 0,74 |595 |31 [RM216 | 10 | 9 0,75 | 0,4
12[RM273] 4 | 6 068 0 |32|RM244 | 10 | 6 0,77 [ 1,19
13|RM335| 4 | 14 | 1 1984 | 088 |6,35|33 [RM21 | 11 | 10 0,33 [ 1,19
14|RM349| 4 | 8 | 1 | T7022 |064 |437 |34 |RM332 | 11 | 5 070 0
15|RM153| 5 | 5 0,66 0 |35|RM17 | 12 | 12 0,84 |0.79
16 |RM164| 5 | 11 08104 [36|RM19 | 12 | 4 0,54 | 0,4
17 [RM267| 5 | 7 079|079 |RM309 | 12 | 5 0,64 |5.16
18 [RM133| 6 | 4 065| 0 |3 |Tongsé 235| 3 3
19 |RM340| 6 | 7 0,65 1,19| |T.binh 6.53 0,68 | 13

Ghi chi:a: S6 dang ky

b: PIC: Hé s6 da dang gen (PIC = Polymorphism Information Content)

c: H: Ty 1€ di hop tir quan sat duoc tai 1 locut
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Trong s6 36 chi thi SSR, chi ¢6 3 chi
thi cho nhan dang dic biét (unique allele)
v6i 3 alen duy nhét cia 3 mau giéng SPK
T7499, SDK 1984, SDK T7022 (Bang 2,
Hinh 3) Céc bang ¢6 kich thudc nam trong
khoang 100-250bp. Céac nghién ctu vé

DNA fingerprinting ctia lia Bangladesh,
India va Argentina dua trén chi thi SSR
trudc d6 cia Muhammad (2009), Navraj
(2009), Rinehart (2007), Kalyan (2006)
ciing cho két qua twong tu vé bién thién
kich thu6c bang ADN hiém.

Bdng 2. Céc chi thi SSR cho alen ddc trung véi cdc giong

TT | S6 ding ky Tén gidng Kich thwéc Tén chi thi
1 1984 Ne Nuwong ~120 bp RM335
T7022 Séng Cu ~112 bp RM349
T7499 PI& Mua 1a ~ 145 bp RM16
Téng sb 3 3
e A
RM 349 - gel3
(4018-T754g039) B
RM 16_gel3 C

(4018 - T7509)

Hinh 3: DNA fingerprinting ciia giong lia dwoc nhdn biét tai cac locut SSR:
A: RM335, B: RM349, C: RM16

Quan hé di truyén giita cac gidng lta va
2 gidng d6i chimg dugc phan tich UPGMA
bang phan mém popgene 1.31 va NTSYS
2.1. So d6 hinh cay giita cc giéng nghién
ctru (st dung phan mém NTSYS 2.1) cho
thiy hé sd twong dong di truyén cia ca
nhom giéng bién dong tir 0,76 dén 0,98
(theo phuong phap SM, NTSYS) (s6 liéu
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khéng dugc trinh bay). Tai mic twong dong
khoang 77%, 124 gidéng lta nghién ciru
phan thanh 2 nhém rd rét: Nhém 1 goém
Nipponbare va 77 mau giong ¢ kiéu ADN
khong thiéu cua Japonica. Trong nhoém 1,
cic mau giéng lGa lai chia lam hai phan
nhém nho: Phan nhoml: 51 mau gidng lta
trong d6 da phan 1a laa ruéng va phan nhém
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2 gom 24 gidng lua trong do da phan 1 cac
giong lta nwong. Nhom 2 gom Kasalath va
47 mau gioéng, trong d6 gém tat ca 34 mau
gidng co kiéu ADN lyc lap khuyet thiéu cua
laa Indica. Két qua cho thdy c6 su twong
ddng 16n gitra cach phan loai dudi loai gitra
ADN luc lap va genome.

Hé s6 tuwong dong di truyén giira cac
gidng lta nghién ctru dao dong tur 0,08 dén
0,95; thap nhét (0,08) gilia cap glong SbK
T7533 va SPK T7021; tiép theo hé sb twong
ddng thip ciing dat duoc (0,11 va 0,13) Ia
giita miu giéng SPK 4024 va giéng SPK
4020 v6i mau giéng SPK T7022 va cao nhat
(0,95) 1a giita hai giéng SPK 4020 va SBK
4024. Cac gidng ddi chung déu c¢6 tuong
dong rat thip so vdi cac giéng trong nhoém
laa nghién ctru: dat tir 0,05 dén 0,45 doi voi
g1ong Nipponbare va 0,09 dén 0,3 ddi voi
giong Kasalath. G10ng Kasalath c6 ngudn
goc tur An Do va gibng Nipponbare co6
ngudén goc tir Nhat Ban. Cic giéng doi
chimg nay tuy déu nim trong 2 nhom 16n
nhung dung tach biét khoi cic gidng dia
phuong dugc thu thép tai Lao Cai. Cac cap
gidng da phan c6 twong dong di truyén nam
trong khoang tir 0,4-0,6.

Trong céc cap glong, ¢6 2 cip gidng cb
hé sb tuong dong di truyén tir 0,9 trd 1én: do
la SBK 4020 va SBK 4024 (0,91), cap SDK
4020 va SBK 4021 (0,95). Hai cap giong
nay co hé sé tuong dong 16n nhét va nén
duoc xem xét dé tranh loai trung 1ap dua trén
céc chi tiéu theo doi thém vé kiéu hinh.

IV. KET LUAN

Trong sb 36 chi thi SSR duoc sir dung
trong nghién ctru da dang di truyén cia 124
méu giéng thu thap, 36 chi thi cho da hinh.
Trong d6, nghién ciu da phat hién 3 locut
SSR cho céc bang dic trung cta 3 giéng lua
ban dia thu thap tai Lao Cai, co thé duogc
ung dung trong cong tac tao 1dp bd chi thi
nhan dang gidng lba.

Céc gibng lua tai Lao Cai rat da dang,
trong s6 124 giéng, c6 88 gidng lua thudc
loai phu Japonica dua trén da hinh ADN
luc lap, s6 con lai thudc loai phu Indica.

Trong 124 gidng nghién ctru, co 2 cip
gidng co hé s6 tuong dong di truyén tir 0,9
tro 1én: d6 la SPK 4020 va SBK 4024
(0,91), cap SBK 4020 va SBK 4021 (0,95).
Hai cép glong nay c6 hé sb tuong ddng 16n
nhét va can tiép tuc nghién ciru dé danh gia
trung 1ap.
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KET QUA PANH GIA DA DANG NGUON GEN
CAY KHOAI MO (Dioscorea alata L.) DANG BAO QUAN
TAI NGAN HANG GEN CAY TRONG QUOC GIA NAM 2009

Lé Van Tu, Vi Linh Chi, Nguyén Phuing Ha,
Nguyén Thi Ngoc Hué, La Tuén Nghia

SUMMARY

Results on diversity of Yam (Dioscorea alata) germplasms
maintaining in National Genebank

Dioscorea alata collection, including 102 accessions collected from 07 ecologies of Vietham was
characterized and evaluated based on 48 different agro-morphological characteristics at National

Plant Genebank.

The high level of ranges on geographic distribution, morphologies, usage was found among
accessions of the Dioscorea alata collection. Five morphological traits such as leaf shape, wing
colour, petiole colour, tuber shape and flesh colour were identified as key criteria for under species
classification. Based on characterized and evaluated results of Dioscorea alata collection in 2009,
08 cultivars were identified to be promising ones. These cultivars will be introduced to farmers and

breeding programs.

Keywords: Yam (Dioscorea alata), Results, diversity

I. BAT VAN DE

Khoai m& (Dioscorea alata) thudc chi
Dioscorea, ho ci nau Dioscoreacea 1a mot
cdy trong truyén thdng, & Viét Nam no cd
rat nhiéu tén goi khac nhau nhu: Khoai vac,
¢ m&, cu cai, ci dau... Nudc ta c6 ngudn
gen khoai m& rat da dang va phong phu,
nhiéu loai d3 dwugc nguoi dan dua vao khai
thac va st dung tir rit som. San phdm cia
n6 dugc st dung vao rat nhiéu muc dich
khac nhau: Lam luong thuc thuc phém, lam
thudc, 1am thac an chan nudi, va duoc st
dung trong cong nghiép nhudm vai... Thuc
té san xuat cho thiy tai mot sd ving c6 didu
kién trong khoai m& tham canh thi trong
khoai m& cho hiéu qué kinh té cao, chi phi
lao dong thap.

Hién nay viéc mo rong san xuat trong
khoai m& gip vin dé vé gidng. Ba con
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noéng dan can nhimg gidng dap tmg duoc
nhu cdu thi truong s& d& dang cho viéc tiéu
thu san phém. Vi véy, ngoai muc tiéu danh
gid su da dang ngudn gen tap doan cdy
khoai m& dang luu giir tai Ngan hang gen
cay trong Qudc gia, chung toi ciing luu y
dén viéc tuyén chon nhirng ngudn gen
khoai m& trién vong, c6 nhitng dac tinh tdt
nhu ning suét cao, chéng chiu siu bénh,
vo cli nhan, mau thit cu h?ip dan, kich
thudc va hinh dang ci phu hop véi yéu cau
cua thi truong.

IL. VAT LIEU VA PH- ONG PHAP NGHIEN CUU

1. Vat liéu nghién clru

GOom 102 méu giéng khoai m& dang
bdao quéan tai Trung tdm Tai nguyén thuc
vat, An Khanh, Hoai Ptrc, Ha Noi.



