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TOM TAT

Nhirng kién thirc va hiéu biét vé da dang di truyén ngudn gen dau cé ve (Phaseolus vulgaris L.) cé y nghia quan
trong trong s dung va bao tdn ngudn gen. Muc dich nghién cu nay 1a phan tich da dang di truyén ctia 60 mau
giébng dau cd ve thu thap trong nwéc va nhap ndi dwa trén chi thi hinh thai (dac diém thuwe vat hoc, néng sinh hoc) va
chi thi phan t& SSR. K&t qua phan tich da dang di truyén dwa trén 16 chi thi hinh thai da phan chia cac mau giéng
dau cb ve thanh 7 nhém véi hé s twong ddng la 0,17. S& dung 20 chi thi SSR, két qua phan tich PCR trén cac mau
giéng clia nghién ctru, chi cé 15 chi thi xuét hién bang DNA da hinh va 5 chi thj khéng xuét hién bang DNA a:
BM188, BMd - 1, GATS91, C33 va C106. Két qua thu dwoc tdng sbé 69 allen da hinh, trong dé chi thi BM152 c6 hé sb
da dang cao nhét 1a 0,73. Dwa trén két qua phan tich ma tran ddng hinh, cac mau giébng dau cé ve cé hé sb twong
ddng di truyén dao déng tir 0,57 dén 1, chirng t& cac mau gibng dau co ve thu thap cé sy da dang cao vé& mat di
truyén (Hinh 3). Néu mirc twong dodng di truyén 0,69 c6 thé chia 60 mau gibng thanh 4 nhém di truyén. Két qua clia
nghién ctu thé hién kha nang (rng dung cao cla chi thi SSR trong phan tich da dang di truyén déi véi ngudn gen
dau c6 ve. Phan tich da dang 60 méau gibng lam co sé lwa chon mau giéng cho chwong trinh chon giéng dau co6 ve
cho cac muc dich khac nhau.

Tt khéa: Dau co ve (Phaseolus vulgaris L.), da dang di truyén, chi thi SSR, chi thj hinh thai.

Genetic Diversity in Common Bean Accessions Evaluated
by Means of Morpho-Agronomical and SSR Data

ABSTRACT

The knowledge and understanding of genetic variability of common bean (Phaseolus vulgaris L.) germplasm is
important for utilization and conservation. The objective of this study was to analyze genetic diversity of 60
accessions collected in Vietnam and from other countries. Morphological markers showed that 60 accessions were
very diverse and they were divided into 7 groups with genetic similarity index of 0.17. Fifteen SSR markers among
20 used showed polymorphism with total of 69 alleles and an average of 4.6 alleles per locus. BM152 marker had
highest PIC value (0.73). Four major clusters were grouped for 60 accessions with genetic similarity at 0.69. The
dendrogram showing the genetic relationships was constructed by the unweighted pairedgroup method with
arithmetic average (UPGMA) using the software NTSYS-pc 2.01. The results indicated that SSR analysis could be
used for the estimation of genetic diversity among common bean accessions. That are useful for breeding purposes.

Keywords: Common bean (Phaseolus vulgaris L.), genetic diversity, SSR marker, morphological marker.
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dung hat lam luong thuc, thuc phdm cho con
ngudi. N6 c6 vai tro quan trong trong phét trién
noéng nghiép bén viing va la cay tréng c6 kha
néng c6 dinh dam (Schmutz et al., 2014). Dau c6
ve 1a cAy trong quan trong & nhiéu qudc gia, 1a
cay luong thuc ctia gan 300 triéu ngudi, dic biét
& cac nuéc dang phat trién, bdi vi n6é dude coi
nhu 1a thit cia ngusi nghéo. Trong 5 loai dau da
duge thuan héa (P. vulgaris, P. dumosus
Macfad., P. coccineus L., P. acutifolius A. Gray
and P. lunatus L.), dau c6 ve P. vulgaris chiém
hon 90% dién tich trong trén thé gidi va ciing 1a
cay ho dau dugc tiéu thu réng rai nhat (Singh et
al., 2001). 0 Viét Nam, cdy dau cé ve ciing dudgc
trong kha rong rai tai hau khép cac viing, 1a loai
cdy rau c6 thé trong luan canh véi laa, dem lai
gia tri kinh t& cao cho ngudi trong.

Cong tac thu thap, bao tén, danh gia mtc
do dang di truyén ngudn gen cay trong la buéc
nghién ctu quan trong quyét dinh t6i thanh
cong trong chon tao giéng. Nhiing hiéu biét day
du vé su da dang di truyén va ciu trdic quan thé
cua ngudn gen dau cd ve thuc su can thiét trong
cong tac bao ton va quan ly. Su nghéo nan trong
mé ta danh gia nguodn gen la can trd chinh trong
cong tac chon tao gidng. Phuong phap truyén
théng st dung trong danh gia da dang nguon
gen dau c6 ve dya trén nhiing dac diém hinh
thai, néng sinh hoc d& dugc nhiéu nghién ciiu
trén thé giéi cong bo (Freitas et al, 2011, Raggi
et al., 2012, Boros et al., 2014).

Nhiing tién bo ctia di truyén phan ti da hd
trg dic luc cho cong tac danh gia da dang di
truyén ngudén gen dau c6 ve va da duge tién
hanh § rat nhiéu nuéc dua trén cac dang chi thi
phan ti RAPD, SSR,.. Blair et al. (2012) da
danh gia ngudén gen 104 mau gidng dau cd ve
hoang dai thu thap tai Nam My bang 36 chi thi
SSR, két qua da xac dinh dugdc ngudn géc phat
sinh va qua trinh thuan héa loai nay trong lich
st trong trot. Asfaw et al. (2013) da phan tich
c&u tric quin thé dau cb ve tai cac nudc Pong
Phi bing chi thi DNA va phat hién dugc tiém
nang cua ngudn gen nay doi véi cac diéu kién
bat thuin ctia moéi trudng.

Tuy nhién, 6 Viét Nam nhiing nghién ciiu
vé loai cdy trong nay con rat han ché, dac biét 1a
chua ¢6 mét chuong trinh nghién ctu chon tao
gidng nao ddi véi loai cay trong nay. Chinh vi
vay, muc tiéu cua nghién cttu nay 1a thu thap va
danh gia mtic d6 da dang ctia cAc mau giong dau
cd ve dé qua d6 nang cao cong viéc bao tén va
khai thac hiéu qua ngudn gen phuc vu cho cong
tac chon tao giéng.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu

Vat liéu gom 60 mAu ngudn gen trong nudc
va nhap noi trong dé6 41 mau ngudn gen nhap
ndi tit My, 4 mau tit Trung Quoc va 15 mau
ngudn gen cua Viét Nam (Bang 1).

2.2. Phuong phap nghién citu

2.2.1. Panh gi4 da dang di truyén dua trén
ciac dic diém hinh thai

Thi nghiém déng ruéng danh gia dic diém
hinh thai, néng sinh hoc bd tri khéi hoan toan
ngau nhién 2 1an lip lai tai Hoc vién Noéng
nghiép Viét Nam trong nam 2013, 2014. Dién
tich 6 thi nghiém 5 m? khoang cach cay cach
ciy 25 cm, hang cach hang 50 cm, theo doi 10
cayld, cac giong leo dugec bic gian cao 2 m.
Lugng phan bén: 500 kg v6i bot, 2.000 kg phan
vi sinh, 46 kg N, 80 kg P,0;, 50 kg K,O trén 1
ha. Theo déi 16 tinh trang noéng sinh hoc: dang
hinh sinh trudng, mau sic than, mau sic hoa,
mau sic qua, thoi gian ti gieo dén ra hoa, s6
nhanh/cay, dudng kinh than, s6 qua/ciy, s6 6
hat/qua, chiéu dai qua, rong qua, day qua, dai
hat, rong hat, day hat, khoi lugng 100 hat (Phu
luc). Nhiing tinh trang hinh thai dugc lya chon
dua trén cic nghién ctiu cua Gémez, 2004; Okii
et al., 2014; Kumar et al., 2014. S6 liéu dugc
phan tich théng ké bang chuong trinh Excel. Hé
s0 tuong dong di truyén Jaccard va phuong
phap UPGMA trong NTSYSpc 2.1 dugc st dung
dé phan tich, danh gia su da dang di truyén va
phan nhém (cay di truyén) cac mau gidng dau co
ve nghién ctu dya trén 16 tinh trang trén.
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2.2.2. Panh gia da dang di truyén dua trén
chi thi SSR

Tach chiét DNA: Tach chiét DNA: miu la
duge 1ay 30 ngay sau khi cdy va dudc lam dong
kho bang chan khong truée khi tién hanh tach
chiét theo phuong phap CTAB caa Doyle, 1987.

Phan ting PCR tién hanh véi buéc bién tinh
95°C - 5 phiit, 30 chu ky gom 94°C trong 30 giay,
55 - 60°C trong 1 phut (Bang 2), 72°C trong 2
phit va buée kéo dai cudi 72°C - 7 phit. San
phdm PCR dugc dién di trén gel agarose 4% tron
truc ti€p v6i Ethidium bromide & néng do6 100
ng/pl & hidu dién thé& 250V, cuong do dong dién
400mA trong thoi gian 50 - 70 phut. Két qua
dién di dudc quan sat dudi dén UV va chup anh.

Chon loc chi thi SSR danh gia da dang di
truyén: trong nghién ctitu nay, ching t6i chon loc
cac loai chi thi DNA thudc loai SSR, phan bd
trén 10/11 nhém lién két cua loai dau co6 ve

Pham Thi Ngoc, Nguy&n Quéc Trung, Vi Van Liét

Phaseolus vulgaris L., chi thi phai c6 nhiét do
gdn mbi tuong tu nhau 6 55 - 60°C va c6 hé so
da dang PIC cao trong cac cdng bé tuong ty trén
thé gi6i (Bang 2).

Xay dung ciy da dang di truyén: cac bing
DNA trén ban dién di san phdm PCR c6 kich
thuée nhat dinh duge coi 1a 1 allen. Téng s
allen ctia mdi chi thi dudc tinh 14 téng sb cac
bang DNA kich thuéc khac nhau ma phan ting
PCR khuyéch dai dugc. Déi v6i mébi allen, cac
mau dudc cho diém 0 (khéng c6 bang DNA)
hoéc 1 (c6 bang DNA). Mtc d6 tuong dong di
truyén gitia cac mau nguén gen ude lugng theo
cong thic cia Nei va Li (1979). Trén co s6 ma
tran dong hinh di truyén, phan tich UPGMA
duoc st dung dé danh gia mic d6 da dang di
truyén gitia cac mau. So d6 cay da dang dugc
xay dung dua trén phadn mém NTSYS - pc 2.1
(Rohlf, 2000).

Bang 1. Danh sach 60 mAu giéng dau ¢ ve nghién citu

TT Ky hiéu TT

Ngudn géc tir My

1 CV 43 22
2 CV 44 23
3 CV 45 24
4 Cv 47 25
5 CV 48 26
6 CV 51 27
7 Cv 52 28
8 CV 53 29
9 CV 54 30
10 CV 56 31
11 Cv 57 32
12 CV 58 33
13 CV 59 34
14 CV 60 35
15 CV 61 36
16 CV 64 37
17 CV 65 38
18 CV 67 39
19 CV 68 40
20 CV 69 41
21 CvT1

Ky hiéu T Ky higu
Ngudn gbc tr Trung Québc
CV 72 42 CV 33
CV 73 43 CV 41
CV 74 44 CV 42
CV 75 45 CV105
CV 76 Ngudn géc Viet Nam
Cv 77 46 CV 22
CV 79 47 CV 104
CV 80 48 DLO22
CV 81 49 CVv38
CV 83 50 CH559
CV 84 51 PTL168
CV 85 Trung tdm Tai nguyén thyc vat
CV 86 52 CV 02
CV 89 53 CV 04
CV 90 54 CV 05
CV 91 55 CV 06
CV 93 56 CV 07
CV 96 57 CV 09
CV 98 58 CVv 10
CV 99 59 CV 11
60 CV 13
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Bang 2. Danh sach cac chi thi SSR st dung dé danh gia da dang di truyén

TT  ChithiSSR  Nhoém lién két (NST) Trinh tw (5" - 3') Ngudn, ndm  Nhiét dd gn mdi

1 BM141 3 F: TGAGGAGGAACAATGGTGGC Blair et al., 55°C
R: CTCACAAACCACAACGCACC 2003; 2006

2 BM143 4 F: GGGAAATGAACAGAGGAAA 55°C
R: ATGTTGGGAACTTTTAGTGTG

3 BM152 2 F: AAGAGGAGGTCGAAACCTTAAATCG 55°C
R: CCGGGACTTGCCAGAAGAAC

4 BM156 2 F: CTTGTTCCACCTCCCATCATAGC 55°C
R: TGCTTGCATCTCAGCCAGAATC

5 BM160 7 F: CGTGCTTGGCGAATAGCTTTG 55°C
R: CGCGGTTCTGATCGTGACTTC

6 BMd18 2 F: AAAGTTGGACGCACTGTGATT 55°C
R: TCGTGAGGTAGGAGTTTGGTG

7 GATS91 2 F: GAGTGCGGAAGCGAGTAGAG 55°C
R: TGTCACCTCTCTCCTCCAAT

8 BM175 2 F: CAACAGTTAAAGGTCGTCAAATT 55°C
R: CCACTCTTAGCATCAACTGGA

9 BM183 7 F: CTCAAATCTATTCACTGGTCAGC Gaitan - Solis 55°C
R: TCTTACAGCCTTGCAGACATC et al., 2002

10 BM187 6 F: TTTCTCCAACTCACTCCTTTCC 55°C
R: TGTGTTTGTGTTCCGAATTATGA

11 BM188 9 F: TCGCCTTGAAACTTCTTGTATC 55°C
R: CCCTTCCAGTTAAATCAGTCG

12 BM200 5 F: TGGTGGTTGTTATGGGAGAAG 55°C
R: ATTTGTCTCTGTCTATTCCTTCCAC

13 BM210 8 F: ACCACTGCAATCCTCATCTTTG 55°C
R: CCCTCATCCTCCATTCTTATCG

14 BMd-1 3 F: CAAATCGCAACACCTCACAA Yu et al, 55°C
R: GTCGGAGCCATCATCTGTTT 1999; 2000

15 PV CTT001 4 F: GAGGGTGTTTCACTATTGTCACTGC 55°C
R: TTCATGGATGGTGGAGGAACAG

16 PV -AT001 11 F: GGGAGGGTAGGGAAGCAGTG 55°C
R: GCGAACCACGTTCATGAATGA

17 €33 1 F: CTCTTTCTGCTTCCTTTCTACGC Wang et al., 59°C
R: TTCTTCACAGTCAAGGGAGTAGAAG 2012

18 C106 1 F: TTGCAGGTAGCAGGTTGT 57°C
R: CAGACAGATAGATAGAGACGG

19 €130 1 F: CCATTTCAAAGCAAACCCCTT 60°C
R: TGACCCGCGATTATTTACCAC

20 C132 1 F: CAGTGGTTATTCTGGGGATT 58°C
R: GGTTGTTTATGGCAGTAGCA
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Phéan tich lugng théng tin da hinh PIC
(Polymorphic Information content) theo cong
thtic PIC (i) = 1 - ¥, Pij” (Botstein, 1980). Trong
d6, Pijla tan suét allen thi j véi locus thi i.

3. KET QUA VA THAO LUAN

3.1. Két qua danh gia da dang di truyén
bang chi thi hinh thai

Duya trén 16 tinh trang hinh thai, néng
sinh hoc (Phu luc) dé danh gia mic d6 da dang
di truyén cia 60 mau gidng dau co ve, két qua
cho thay hé s6 tuong déng di truyén dao dong
tud 0,1 dén 0,5, diéu nay ching té cac mau
giong dau cd ve c6 mic do da dang cao vé mét
di truyén (Hinh 1).

Néu xét ¢ miic dd tuong déng 0,17; 60 mau
giobng dau c6 ve nghién ctu dude chia lam 7
nhém chinh nhu sau: Nhém 1 gbm 2 mau giong
14 CV02 va CV79; Nhém 2 chi c6 duy nhit giong
CV104; Nhém 3 gom 8 giéng: CV04, CV10,

Pham Thi Ngoc, Nguy&n Quéc Trung, Vi Van Liét

CV105, CV38, CV05, CV07, CV68 va CH559 véi
hé s6 tuong déng dao dong tu 0,18 dén 0,25;
Nhém 4 gom 2 miu giong CV59 va PTL168;
Nhém 5 gom 3 gidng CV67, CV69 va CV93;
Nhém 6 14 nhém 16n nhat gom 23 mau giong véi
hé s6 tuong dong dao dong tir 0,18 dén 0,31:
CVo06, DLO22, CV09, CV41, CV33, CV11, CV13,
CV74, CV22, CV86, CV84, CVT71, CV42, CV75,
Ccvsa3, CV80, CV85, CV81, CV72, CVe65, CVT76,
CV77 va CV73; Nhém 7 gbm 21 mau giong
CV43, CV98, CV45, CV47, CV99, CV48, CV57,
CVe60, CV64, CVI1, CV44, CV89, CV51, CVI0,
CV52, CV53, CV58, CVe6l, CV96, CVhH4 va
CV56. Day 12 nhém cé bién dong di truyén 16n
nhat véi hé s tuong dong dao dong ti 0,19 dén
0,45. Trong nhém nay 2 mau giéng CV47 va
CV99 c6 quan hé chiat vé mét di truyén (hé s6
tuong déng dat 0,5), day la 2 mau giéng dau co
ve than bui nhap néi tit My, c6 dic diém hinh
thai (mau sic hoa, mau séc than, mau sic qua)
giéng nhau.
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Hinh 1. So d6 quan hé di truyén 60 mau giéng nghién citu dua trén chi thi hinh thai
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3.2. K&t qua phan tich da dang di truyén
bang chi thi SSR

St dung 20 chi thi SSR st dung dua trén
cic cong bd tuong tu trén dau coé ve, két qua
phan tich PCR trén cac mau gidong ctua nghién
ctiu, chi c6 15 chi thi xudt hién bang DNA da
hinh va 5 chi thi khong xu4t hién bang DNA da
hinh 1a: BM188, BMd - 1, GATS91, C33 va
C106. Téng s6 69 allen da hinh va 0 allen don
hinh dugc nhan 1én khi dién di két qua PCR 15
chi thi, nhu vay trung binh 3,5 allen dugc nhan
1én d61 v6i mbi chi thi. Bon chi thi BM188, Bmd
- 1, GATS91, C33 va C106 khong nhéan 1én duge
allen nao va chi thi BM152 c6 hé s6 da dang cao
nhat 14 0,73 (Bang 3).

Két qua thu dugc trén so d6 cdy phan nhém
cho thay hé s6 tuong dong di truyén gitia cac
mau giong dau co6 ve dao dong tu 0,57 dén 1,

diéu nay mot lan nita chiing té cac mau gidng
dau c6 ve thu thap cé su da dang cao vé mat di
truyén (Hinh 3). Véi do tuong déng di truyén &
mtc 0,69 c6 thé chia cac miu gidng thanh 4
nhém: Nhém 1 chi duy nhat c6 miu gidng CV02,
day 12 miu gidng dau cé ve dia phuong dudc
Trung tam Tai nguyén di truyén thuc vat thu
thap va bao tén, diéu nay cho thiy ngudén gen
dau c6 ve dia phuong ctia nudc ta c6 su khac biét
vé mit di truyén véi cac ngudén gen nhap noi;
Nhém 2 gbm 30 mau giong CV06, CV57, CV67,
CV72, CV84, CV07, CV41, CV11, CV74, CV13,
CV33, CV10, CV42, CV86, CV09, CV75, CV89,
CVves8, CV81, CV48, CV91l, CV104, CV105,
CH559, PTL168, CV38, DLO22, CV69, CV73 va
CV85. Day 1a nhém c6 s6 lugng mau giong nhiéu
nhat va cling c6 bién dong di truyén lén
nhat véi hé s6 tuong dong dao dong tit 0,7 dén 1.

Bang 3. Hé s6 da dang di truyén (PIC) cua cac chi thi SSR

Hé sb da dang

TT Chi thi SSR - - - -
S0 allen S0 allen da hinh Tong so6 allen dwoc nhan Ién PIC*
1 BM141 4 4 54 0,70
2 BM143 4 4 58 0,66
3 BM152 5 5 57 0,73
4 BM156 4 4 55 0,71
5 BM160 3 3 56 0,58
6 BM175 4 4 54 0,70
7 BM183 3 3 55 0,57
8 BM187 4 4 52 0,74
9 BM188 0 0 0 -
10 BM200 4 4 56 0,56
11 BM210 2 2 55 0,50
12 BMd - 1 0 0 0 -
13 BMd18 2 2 55 0,50
14 GATS91 0 0 0 -
15 PV CTTO001 3 3 52 0,63
16 PV - ATOO1 3 3 49 0,55
17 C33 0 0 0 -
18 C106 0 0 0 -
19 C130 2 2 52 0,50
20 C132 2 2 52 0,37

Ghi chu: *: polymorphic information content
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Ké&t qua chay dién di sin pham PCR ctia 60 mAu giong dau cb ve
nghién cttu véi chi thi BM200
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Hinh 3. So d6 quan hé di truyén 60 mau giéng nghién citu xac dinh bang chi thi SSR

Trong nhém nay 3 mau giong CH559, CV38 va
PTL168 c6 quan hé chiat vé mat di truyén;
Nhém 3 gbm 20 mau giong CV90, CV99, CV61,
CVe4, CV60, CV59, CVs6, CV71, CV58, CV53,
CV9e6, CV93, CV98, CV83, CVe5, CV05, CV54,
CV43, CV22, CV04 véi hé s6 tuong doéng dao
dong tit 0,7 dén 0,9; Nhém 4 gbm 9 mau giéng
CV44, CV51, CV52, CV79, CV45, CV47, CV76,
CV77 va CV80, trong d6 CV51 va CV52 c6 quan
hé di truyén chét véi nhau (hé s6 tuong déng
bang 1).

3.3. Thao luan

Danh gia da dang di truyén dau c6 ve dua
trén chi thi hinh thai da dugc nhiéu nghién ctiu
st dung. Okii et al. (2014) da danh gia da dang
nguodn gen dau cd ve nhiét déi véi 284 mau ngudn
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gen (268 giong ban dia va 15 ngudén gen nhap
nodi) dua trén phan tich 22 chi thi hinh thai, két
qua da phan cdc mau giéng thanh 3 nhém di
truyén chinh. Freitas et al. (2011) ciing d& phan
tich da dang 50 quan thé dau c6 ve dua trén 58
tinh trang hinh thai, k&t qua cho thay 50 quan
thé nay dugc phan thanh 15 nhém di truyén.
Nhu vay phéan tich da dang di truyén ctia 60 mau
nguén gen dau cd ve dua trén chi thi hinh thai
ciing cho thay c6 thé st dung trong nghién ctu
da dang di truyén dau cb ve. Nghién citu da dang
60 mau giong dau co ve ciing tuong dong véi cac
nghién ctiu da cong bo gan day trén thé giéi va la
cong b dau tién vé danh gia da dang ngudn gen
dau cb ve 6 nudc ta.

Ky thuat SSR - PCR c6 do6 tin cay va kha
ning lap lai cao, clc vi tri cia chi thi SSR trong
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genome dudc biét rd nén da dugdc rat nhiéu tac
gid st dung dé phan tich da dang di truyén
ngudn gen dau co ve (Benchimol et al, 2006,
Khaidizar et al., 2012...) nhdm phuc vu cac cong
tac bao ton va phat trién ngudn gen ciy trong.
Thong qua cac diac diém hinh théi, néng sinh
hoc va chi thi phan ti SSR, nghién citu da danh
gia dugc su da dang di truyén cia cac mau gidong
d4u co ve thu thap.

So sanh gifia két qua danh gia da dang di
truyén dua trén cac tinh trang hinh thai va
noéng sinh hoc véi két qua dua trén chi thi phan
tit SSR da cho thdy c6 mot s6 tuong dong, vi du
nhu mau giéng CV02 thudc 1 nhém hay 3 mau
giong CH559, PTL168 va CV38 thudc cung 1
nhém, c¢6 quan hé chit 6 ca 2 so d6 cay di
truyén. Tuy nhién, hé s6 tuong déng di truyén
thu dugc dua trén két qua phan tich cac dic
diém hinh thai, néng sinh hoc th&p hon so véi
phuong phap danh gia bang chi thi SSR. Piéu
nay hoan toan hgp 1y va tuong déng véi cac
nghién ctiu trén thé giéi. C6 su chénh léch nay
12 do su biéu hién cta cac tinh trang hinh thai,
néng sinh hoc, dic biét 1a cac tinh trang sé
lugng phu thudc rat nhiéu vao diéu kién méi
truong va bién dong rat 16n.

Nhu vay, 15 chi thi SSR da hinh trong
nghién ctiu c6 dd tin ciy cao va kha ning ting
dung cao trong cac nghién ctu da dang di
truyén tuong tu & dau co6 ve. K&t qua danh gia
da dang di truyén bing hinh thai va chi thi
DNA cta dé tai 1a théng tin dang tin ciy phuc
vu cho phéan loai, bao ton va lai tao dau cd ve.

4. KET LUAN

Phan tich da dang di truyén ctia 60 mau
ngudn gen trong nudc va nhap nodi dua trén 16
dac diém hinh thai va 15 chi thi phan tG da
khing dinh mitc d6 da dang di truyén caa 60
mau gidng dau co ve. Dua trén chi thi hinh thai
c6 thé 60 mAu ngudn gen dugc phan thanh 7
nhém di truyén khac biét. Phan tich da dang
bing st dung chi thi phan t& SSR nhéan biét 15
chi thi cho mtc da hinh cao va 60 mau nguén
gen phan thanh 4 nhém di truyén khac biét. Két

qua nghién ctu c6 thé st dung lam co sé cho
chuong trinh chon tao gidng dau c6 ve méi theo
cac muc dich khac nhau.

LOI CAM ON

Nhém tac giad xin cam on su hd trg vé thiét
bi cia phong thi nghiém Chon gidéng phan ti,
Du an JICA - DCG nay la Trung tdm Nghién
cu cay trong Viét Nam - Nhat Ban (CIPR), Hoc
vién Nong nghiép Viét Nam.

TAI LIEU THAM KHAO
Asfaw A., M.W. Blair, S.E. Beebe, .M. Rao, M.J Devi,
and J. Polania (2013). Common beans,

biodiversity, and multiple stresses: challenges of
drought resistance in tropical soils, Crop and
Pasture Science, 65(7): 667 - 675.

Benchimol L.L, T. Campos, S.A.M. Carbonell, C.A.
Colombo, A.F. Chioratto, E.F. Formighieri, A.P.
Souza (2007). Structure of genetic diversity among
common bean (Phaseolus vulgaris L.) varieties of
Mesoamerican and Andean origins using new
developed microsatellite markers. Genet Resour
Crop Evol., 54: 1747 - 1762.

Blair M.W., F. Pedraza, H.F. Buendia, E. Gaitan - Solis
(2003). Development of a genome - wide anchored
microsatellite map for common bean (Phaseolus
vulgaris L.). Theor. Appl. Genet., 107: 1362 -
1374.

Blair, M.W., M.C. Giraldo, H.F. Buendia, E. Tovar,
M.C. Duque, S.E. Beebe (2006). Microsatellite
marker diversity in common bean (Phaseolus
vulgaris L.). Theor. Appl. Genet., 113: 100 - 109.

Boros L., A. Wawer, K. Borucka (2014).
Morphological, Phenological and agronomical
characterization of variability among common
bean (Phaseolus vulgaris L.) local populations
from the national centre for plant genetic resources
Polish  Genebank, Journal of Horticultural
Research, 22(2): 123 - 130.

Ceylan A., Ocal N, Akbulut M (2014). Genetic
diversity among the Turkish common bean
cultivars (Phaseolus vulgaris L.) as assessed by
SRAP, POGP and cpSSR markers, Biochemical
Systematics and Ecology, 54: 219 - 229.

Doyle, J.J. and Doyle J.L. (1987). A rapid DNA
isolationprocedure for small quantities of fresh leaf
tissue. Phytochem Bull., 19: 11 - 15.

Freitas G.,J.0s¢ F. T. Gananga, H. Nobrega, E.
Nunes, G. Costa, J.J. Slaski, M.A.A. Pinheiro de
Carvalho (2011). Morphological evaluation of

1881



common bean diversity on the Island of Madeira,
Genetic Resources and Crop Evolution, 58(6):
861 - 874.

Gaitan - Solis E., M.C. Duque, K.J. Edwards, J. Tohme
(2002). Microsatellite repeats in common bean
(Phaseolus vulgaris): Isolation, characterization,
and cross - species amplification in Phaseolus ssp.
Crop Sci., 42: 2128 - 2136.

Goémez 0O.J, MW Blair, B.E Frankow - Lindberg, U
Gullberg (2004). Molecular and Phenotypic Diversity
of Common Bean Landraces from Nicaragua. Crop
sci. Society of America, 44: 1412 - 1418.

Khaidiza M.1., K. Haliloglu, E. Elkoca, M. Aydin, F.
Kantar (2012). Genetic Diversity of Common Bean
(Phaseolus vulgaris L.) Landraces Grown in
Northeast Anatolia of Turkey Assesessed with
Simple Sequence Repeat Markers. Turkish Journal
of Field Crop, 17(2): 145 - 150.

Kumar A., P.K Singh, N. Rai, G.P Bhaskar, D. Datta
(2014). Genetic diversity of French bean
(Phaseolus vulgaris L.) genotypes on the basis of
morphological traits and molecular markers. Indian
Journal of Biotechnology, 13: 207 - 213.

Nei M. and W.H. Li (1979). Mathematical model for
studying genetic variation in terms of restriction
endonucleases. Proc. Natl. Acad. Sct. USA,
76(10): 5269 - 5273.

Okii D, P. Tukamuhabwa, T. Odong, A. Namayanja, J.
Mukabaranga, P. Paparu, P. Gepts (2014).
Morphological diversity of tropcal common bean
germplasm. African Crop Science Journal, 22(1):
59 - 67.

Raggi L, Barbara. Tiranti, Valeria. Negri (2012). Italian
common bean landraces: diversity and population
structure, Genetic Resources and Crop Evolution,

1882

Pham Thi Ngoc, Nguy&n Quéc Trung, Vi Van Liét

60(4): 1515 - 1530.

Rohlf F.J (2000). NTSYSpc Numerical Taxonomy and
Multivariate Analysis System Version 2.1.

Schmutz J., P. E Mc Clean, S. Mamidi, G. A. Wul, S. B.
Cannon, J. Grimwood, J. Jenkins, S. Shu, Q. Song,
C. Chavarro, M. Torres - Torres, V. Geffroy, S. M.
Moghaddam, D. Gao, B. Abernathy, K. Barry, M.
Blair, M. A. Brick, M. Chovatia, P. Gepts, D. M.
Goodstein, M. Gonzales, U. Hellsten, D. L. Hyten,
G. Jia, J. D. Kelly, D. Kudrna, R. Lee, M. M. S.
Richard, P. N. Miklas, J. M. Osorno, J. Rodrigues,
V. Thareau, C. A. Urrea, M. Wang, Y. Yu, M.
Zhang, R. A. Wing, P. B. Cregan, D. S. Rokhsar and
S. A. Jackson (2014). A reference genome for
common bean and genome - wide analysis of dual
domestications, Nature Genetics, 46(7).

Wang A., Y. Ding, Z. Hu, C. Lin, S. Wang, B. Wang,
H. Zhang and G. Zhou (2012). Isolation and
Characterization of 13 New Polymorphic
Microsatellite Markers in the Phaseolus vulgaris L.
(Common Bean) Genome. Int. J. Mol. Sci., 13,
11188 - 11193.

Yu K., S.J. Park, V. Poysa (1999). Abundance and
variation of microsatellite DNA sequences in beans
(Phaseolus and Vigna). Genome, 42: 27 - 34,

Yu K., S.J. Park, V.Poysa and P.Gepts (2000).
Intergration of Simple Sequence Repeat (SSR)
Markers Into a Molecular Linkage Map of
Common Bean (Phaseolus vulgaris L.). American
Genetic Association, 91: 429 - 434,

Zhang X., M.W. Blair, S. Wang (2008). Genetic
diversity of Chinese common bean (Phaseolus
vulgaris L.) landraces assessed with simple
sequence repeat markers. Theoretical and Applied
Genetics, 117(4): 629 - 40.



Phan tich da dang di truyén clia cac mau gibng dau cd ve bang chi thi hinh thai va chi thi phan t&r SSR

PHU LUC

Mot s6 tinh trang hinh thai, nong sinh hoc ctia cac mau giéng dau c6 ve nghién citu

ST S g Mot Y wawqus M SE i SRS Rens Oa o) SO0 paas TP 056
1 Cv02 than leo xanh  tim nhat xandttvét 41,5 9,45 9,65 11,98 6,59 4,88 28,27 5 91,5 11,55 8,63 7,74
6
2 CV04 thanleo xanh tim xanhtim 43,5 8,2 5 10,7 6,42 4,62 23,07 6,1 92,8 8,47 6,25 9,82
3 CV05 thanleo tim tim xanh 42,5 9 4,83 13,11 6,35 4,82 25,36 7 118,84 6,44 6,3 14,5
4 CV06 thanleo xanh trang xanh 46 7,2 4,08 13,79 7,8 6,43 32,84 7,1 124,12 10,34 7,52 12,67
5 CV07 thanleo xanhtim  tim xanh 36,5 9 5,18 12,83 6,69 4,87 22,84 7,9 109,17 6,21 6,28 19,03
6 CV09 thanleo xanh tréng xanh 49 9,55 5 11,81 6,55 4,88 24,21 6,9 12592 10,51 847 19,5
7 CV10 thanleo xanh tim xanh 43 10,55 5 9,94 6,46 4,9 21,62 7,1 103,95 8,48 6,85 16,39
8 CV11 than leo xanh tréng xanh 50 7,75 4,48 11,91 6,74 4,85 22,78 7,3 64,94 8,68 7,2 13,63
9 CV13 thanleo xanh tréng xanh 52 7,3 6,03 13,86 7,37 5,65 32,23 8,6 113,44 13,74 11,16 10,93
10 CV22  thanleo xanh trang xanh 39,5 8,35 9,78 12,96 6,75 4,94 25,01 7,5 142,91 9,36 6,14 19,8
11 CV33  thanleo xanh tréng xanh 55 6,9 2,63 12,14 6,99 4,46 26,55 7,4 111,49 12 10,27 13,23
12 CV41 than leo xanh tréng xanh 34 9,95 5,08 13,64 9,3 5,28 32,77 6,9 127,64 11,42 10,27 19,95
13 CV42  thanleo xanh trang xanh 32,5 9,15 2,65 13,5 7,6 5,23 29,23 7,2 145,33 7,13 7,21 21,33
14 CV43  thanbui xanh tréng xanh 30 71 5,25 11,14 7,35 5,82 31,36 - 88,1 - - 3.4
15 CV44  thanbui xanh tréng xanh 33 5,4 4,57 15,73 8,02 5,12 40,74 3,8 112,4 12,65 11,08 8,6
16 CV45  than bui xanh trang xanh 31 10,2 6 15,6 7,61 5,8 35,61 - 119 - - 5,6
17 CV47  thanbui xanh tréng xanh 31 6,7 6,1 17,04 10,39 8,79 43,12 4,6 78,9 - - 6,8
18 CV48  thanbui xanh tréng xanh 31 7,7 3,8 12,74 7,86 5,5 22,82 3 80,8 11,02 8,36 10,8

1883



Pham Thi Ngoc, Nguyén Quéc Trung, Vi Van Liét

BPudng

19 CV51 than bui xanh tim xanh 33 7 55 12,93 7,06 5,19 52,75 4.2 99,6 12,28 6,8 5,6
20 CV52  than bui xanh tim xanh 31 7,7 6,4 13,1 6,92 5,09 50,86 2,8 94,42 13,15 8,46 6,2
21 CV53  than bui xanh tim xanh 31 6,9 53 12,67 6,94 5,88 25,32 - 128,7 - - 6,6
22 CV54  than bui xanh tim xanh 32 9 5,1 15,36 7,7 5,49 69,2 54 120,6 8,96 6,02 5,2
23 CV56  than bui xanh  tim dam vang tia 31 6,7 5,8 13,14 7,44 4,64 49,85 5,8 1355 16,16 8,52 11,2
24  CV57  than bui xanh trang xanh 31 10,1 4,5 13,54 7,36 4,62 24,62 5,8 1413 8,94 5,94 11,8
25 CV58 thanbui xanhtim  tim xanh 31 7.4 4,25 13,45 6,95 5,57 28,28 - 1147 10 7,88 -
26 CV59  than bui tim tim xanh 37 7,5 5,15 12,06 7,34 5,32 37,31 54 1152 7,76 7,41 9,2
27 CV60  than bui xanh trang xanh 32 6,4 5,35 11,55 5,57 5,25 21,08 - 111,2 8,28 7,98 6,8
28 CV61 than bui xanh  timnhat  xanh 31 57 53 13,09 6,75 5,22 21,04 - 117,3 12 11,5 3,5
29 CV64  than bui xanh trang xanh 32 4,9 4,9 12,25 6,01 4,26 26,54 6,8 1384 8,74 7,02 -
30 CV65 thanleo xanh  timnhat xanh 34,5 8,92 3,5 12,44 7,42 5,85 43,66 6,8 62,92 7,08 5,43 7,95
31 CV67  thanleo tim tim tim 42,5 8,75 4,95 15,25 8,44 5,08 36 7,5 157,14 14,86 10,57 12,09
32 CV68 thanleo xanhtim  tim xanh 43,5 8,95 9,58 11,94 6,77 5,75 29,83 6,1 122,85 6,86 6,22 16,88
33 CV69 thanleo tim tim tim 40,5 10,3 6,09 12,31 6,93 4,87 30,59 4,4 120,81 10,2 8,86 15,79
34 Cvr than leo xanh trang xanh 40,5 9,75 8,92 17,04 8,38 5,69 48,78 3,8 96,89 10,52 8,16 14,23
35 CV72 thanleo xanh trang xanh 43 6,2 4,95 15,77 7,07 5,92 36,05 6,2 84,6 7,88 6,41 12,98
36 CV73  thanleo xanh trdng  xanh tia 42 9,2 4,4 13,67 7,3 5,83 32,67 4,4 96,06 10,28 8,48 12
37 CV74 than leo xanh tréng xanh 51,5 8,4 6,03 14,26 7.9 6,04 29,46 5,6 79 11,55 8,27 14,08
38 CV75 thanleo xanh tréng xanh 35 8 6,96 8,92 7,69 6,8 28,56 7,2 76,8 9,25 4,31 53
39 CV76 thanleo xanh  timnhat  xanh 34,5 8,08 4 15,03 9,91 7,82 53,84 3,2 88,3 12,4 5,12 19,96
40 CV77  thanleo xanh  timnhat xanh 35 11,5 3,49 17,07 10,2 7,13 80,44 4,8 116,48 17,86 12,94 4,2
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41 CV79 than leo xanh tim nhat xanh dé 38,5 9,3 5,8 16,19 7,98 6,3 70,96 6,6 95,73 10,61 6,9 6
42 CV80 than leo xanh tréng xanh 34,5 10,08 3,63 12,59 8,9 7,6 10,16 4,8 68,26 12,25 5,73 7,22
43 CV81 than leo xanh tréng xanh 36 9,8 5,1 13,68 8,92 6,52 35,04 54 90,87 9,98 7,13 17,81
44  CV83 than leo xanh tréng xanh 50,5 9,7 5,75 14,76 7,6 6,53 40,01 7,8 120,21 17,96 11,26 11,91
45 CV84 than leo xanh tréng xanh 49,5 11,4 8,53 15,35 8,74 6,6 43,54 6,6 142,65 12,35 8,85 17,15
46 CV85 than leo xanh tréng xanh 34,5 5,9 5,1 12,54 6,91 4,86 21,43 7,8 111,82 5,36 6,93 12,74
47 CV86 than leo xanh tréng xanh 35,5 8,3 5,65 11,77 6,52 4,98 21,89 6,5 100,53 8,45 5,77 12,62
48 CV89 than bui xanh tréng xanh 33 8 5,45 12,9 8,17 6,42 34,06 54 17,1 11,52 8,67 11,71
49 CV90 than bui xanh tim xanh 41 5,9 3,95 14,02 7,13 57 31,04 5,2 119,8 8,98 6,68 5,9
50 CV91 than bui xanh tréng xanh 37 5,6 3,65 10,2 5,79 5,2 20,85 5,8 113,6 8,18 6,5 13
51 CVvo3 than bui tim tim tim 35 7,5 3,8 12,65 6,73 54 31,21 6,4 133,6 9,01 8,78 6,05
52 CV96 than bui xanh tim nhat - - - 13,65 7 5,9 26,73 54 145 11,61 9,31 1
53 CV98 than bui xanh tréng xanh - - - 18,05 7,06 6,25 - 54 142,2 8,66 7,71 4
54 CV99 than bui xanh tréng xanh - - - 13,7 6,83 5,9 - 4,6 123,2 10,29 10,02 2
55 CV104 than leo tim tim nhat xanh 36,5 9,45 5,34 10,04 6,37 4,66 25,46 7,02 134,76 8,07 8,65 20,99
56 CV105 than leo xanh tim xanh 35 8 5,75 12,78 6,04 4,76 24,23 7,08 131,3 9,36 9,2 20,3
57 PTL168 thanleo tim tim xanh 37 8,15 5,59 11,78 6,4 4,38 16,22 717 105,8 9,19 8,27 17,71
58 CH559 thanleo xanhtim tim xanh 39 7,5 5,57 12,26 6,16 4.6 24,23 7,12 102 9,5 8,21 19,42
59 CV38 thanleo  xanhtim tim xanh 35 7,9 4,88 12,82 5,94 4,12 21,77 6,15 101,6 9,03 8,99 16,64
60 DL022 than leo xanh tréng xanh 38 7,2 5,54 13,26 6,42 4,42 24,37 6,98 141,7 8,69 7,92 18,86
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