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Identification of DN A markers associated with bruchid resistance in
mungbean
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ABSTRACT: Bruchids, Callosobruchus chinensis and Callosobruchus maculatus, are the most serious insect pests
of mungbean seeds during storage. The objective of this study was to identify DNA markers that are associated with
resistance to C. chinensis and C. maculatus for use in molecular-assisted selection programs. The research was
carried out by crossing the susceptible line (KPS1) with two resistant lines (V2709 and V2802). The hybrids were
backcrossed to resistant parents. Two BC,F, populations were evaluated for C. chinensis and C. maculatus resistance
and microsatellite marker analysis. The results showed that the resistance to C. chinensis and C. maculatus in V2709
and V2802 is controlled by a single dominant gene. Single marker analysis revealed two markers (VR256 and GB87)
and one marker (DMB158) associated with resistance in V2709 and V2802, respectively.
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Table 1 Segregation in infestation by Callosobruchus chinensis and C. maculatus in the BC4F2 populations

derived from the cross between resistant and susceptible mungbeans

No. of tested No. of resistant:

Bruchid species BC4F2 mungbean population

X value

plants susceptible plants  (Probability)”
C. chinensis (KPS1 x V2709) x KPS1 139 100:39 0.693 (0.4051)
(KPS1 x V2802) x KPS1 112 85:27 0.048 (0.8273)
Pooled 251 185:66 0.224 (0.6357)
Total - - 0.965
C. maculatus (KPS1 x V2709) x KPS1 135 97:38 0.714 (0.3983)
(KPS1 x V2802) x KPS1 112 86:26 0.190 (0.6625)
Pooled 247 183:64 0.109 (0.741)
Total - - 1.013

" The X * was tested for goodness-of-fit against a 3 : 1 ratio

Table 2 DNA markers showing association with resistance to bruchids in BC4F2 populations derived from the

crosses between resistant and susceptible mungbeans

Population Bruchid species Marker R** (%) Probability
BC,F, (KPSTxV2709)  Callosobruchus chinensis GB87 62.83 <2.2¢°
VR256 26.60 1.341e™”
C. maculates GB87 62.22 <2.2e7®
VR256 2717 3.627¢™"
BC,F, (KPS1xV2809)  C. chinensis DMB158 89.57 <2.2e7°
C. maculatus DMB158 90.57 <2.2e7®

*coefficient of determination



KHON KAEN AGR. J. 39 SUPPLMENT 3 : 221-226 (2011).

g)Reactionto C.chinensis

(KPS1xV2708) x KP51
50
40
30

20

Mo.of planis

10

0 10 20 30 40 50 o0 70 &0 90 100

% damaged sesds

b)Reactionto C.maculstus

(KPS1xV2708) x KPS1

50

No. ol plants

0 10 20 30 40 50 60 V0 &0 90 100

% damaged sesds

Figure 1

225

(KPS1xV2802) x KPS1

40

30

n
=
=
2 20
=
=
< 10

o

0 10 20 30 40 50 60 70 B8O 90 100
Ssdamaged seeds
(KPS1xV2802) x KPS1

30
£ 20
=
=1
=
Z 10

0 10 20 30 40 50 60 70 80 90 100

% damaged sseds

Frequency distribution of reaction to Callosobruchus chinensis (a) and C. maculatus

(b) in the BC4F2 populations derived from the crosses between resistant and susceptible

mungbeans
G

% 1 3 nl/ = 3 nl/ A

ATHENUNIUFIRATT LI LAZANTINARY
Tuiug V2709 war V2802 LuANHMAMAIN
QNANLANAIEEWAY 1 ATLNUY LATRINNNY
lalasuaninalas GB87 uay DMB158 219sa0g
Tndfugudiuniu Aldsylaaddmiunisdae
o A o Y ¥ o LNl
Aneniugsiunule inldduscazinanlung
o A 12 = A
AnLaanle 109 2 thau

ANUBUA

21979 UAMEUNNUNNUITINE A ARTILAY
walulagiuvkan (@ane.) Nlinnsaiuayuniids

(%

= - Na

% wazreupuAutinalulagdaniwinums
UUNINLNFENHATANGAT ANLAR VLI LA UN
IinnsatiuanuAzesialimn 934

LANAITA9DY

Banto, S.M., and F.F. Sanchez. 1972. The biology and
chemical control of Callosobruchus chinensis (Linn.)
(Coleoptera: Bruchidae). Philipp. Ent. 2:167-182.

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



226

Blair, M.W., F. Pedraza, H.F. Buendia, E. Gaita'n-Soli’s,
S.E. Beebe, P. Gepts, and J. Thome. 2003. Development
of a genome-wide anchored microsatellite map of
common bean (Phaseolusvulgaris L.). Theor. Appl.
Genet. 107:1362-1374.

Buso, G.S.C., Z.P.S. Amaral, R.P.V. Brondani, and M.E.
Ferreira. 2006. Microsatellite markers for the common
Phaseolusvulgaris. Mol. Ecol. Notes. 6:252-254.

Fujii, K., and S. Miyazaki. 1987. Infestation resistance of
wild legumes (Vigna sublobata) to azuki bean weevil,
Callosobruchus chinensis (L.) (Coleoptera:
Bruchidae) and its relationship with cytogenetic
classification. Appl. Ent. Zool. 22:229-230.

Gaita’'n-Soli’s, E., M.C. Duque, K.J. Edwards, and J.
Thome. 2002. Microsatellite repeats in common bean
(Phaseolus vulgaris): isolation, characterization, and
cross-species amplification in Phaseolus ssp. Crop
Sci. 42:2128-2136.

Guerra-Sanz, J.M. 2004. New SSR markers of Phaseolus
vulgaris from sequence databases. Plant Breed.
123:87-89.

Gwag, J.G., W.K. Chung, H.K. Chung, J.H. Lee, K.H.
Ma, A. Dixit, Y.J. Park, E.G. Cho, T.S. Kim, and S.H.
Lee. 2006. Characterization of new microsatellite
markers in mung bean, Vigna radiata (L.). Mol. Ecol.
Notes. 6:1132-1134.

Kearsey, M.J., and H.S. Pooni. 1996. The Genetical
Analysis of Quantitative Traits. Chapman and Hall,
London.

Kitamura, K., M. Ishimoto, and M. Sawa. 1988. Inheritance
of resistance to infestation with azuki bean weevil in
Vigna sublobata and successful incorporation to
V. radiata. Jpn. J. Breed. 38:459-464.

Lambrides, C.J., and B.C. Imrie. 2000. Susceptibility of
mungbean varieties to the bruchid species
Callosobruchus maculatus (F.), C. phaseoli (Gyll.),
C. chinensis (L.), and Acanthoscelides obtectus
(Say.) (Coleoptera: Chrysomelidae). Aust. J. Agric.
Res. 51:85-90.

Li, C.-D., C.A. Fatokun, B. Ubi, B.B. Singh, and G.J.
Scoles. 2001. Determining genetic similarities and
relationships among cowpea breeding lines and
cultivars by microsatellite markers. Crop Sci. 41:189-197.

WAWNEAT 39 AUTUNLAY 3 1 221-226 (2554).

Miyagi, M., M. Humphry, Z.Y. Ma, C.J. Lambrides, M.
Bateson, and C.J. Liu. 2004. Construction of
bacterial artificial chromosome libraries and their
application in developing PCR-based markers
closely linked to a major locus conditioning bruchid
resistance in mungbean (Vigna radiata L. Wilczek).
Theor. Appl. Genet. 110:151-156.

Seehalak, W., P. Somta, W. Musch, and P. Srinives. 2009.
Microsatellite markers for mungbean developed from
sequence database. Mol. Ecol. Res. 9:862-864.

Somta, P., C. Ammaranan, P.A.C. Ooi, and P. Srinives.
2007. Inheritance of seed resistance to bruchids in
cultivated mungbean (Vigna radiata (L.) Wilzcek).
Euphytica 155:49-55.

Somta, P., W. Musch, B. Kongsamai, S. Chanprame, S.
Nakasathien, T. Toojinda, W. Sorajjapinun, W.
Seehaluk, S. Tragoonrung, and P. Srinives. 2008.
New microsatellite markers isolated from mungbean
(Vigna radiate(L.)Wilczek). Mol. Ecol. Resour.
8:1155-1157.

Somta, P., W. Seehalak, and P. Srinives. 2009. Development,
characterization and cross-species amplification of
mungbean (Vigna radiata) genic microsatellite
markers. Conserv. Genet. 10:1939-1943.

Talekar, N.S., and C.L. Lin. 1992. Characterization of
Callosobruchus chinensis (Coleoptera: Bruchidae)
resistance in mungbean. J. Econ. Entomol. 85:
1150-1153.

Tangphatsornruang, S., P. Somta, P. Uthaipaisanwong,
J. Chanprasert, D. Sangsrakru, W. Seehalak, W.
Sommanas, S. Tragoonrung, and P. Srinives. 2009.
Characterization of microsatellites and gene
contents from genome shotgun sequences of
mungbean(Vigna radiata (L.) Wilczek). BM.C. Plant
Biol. 9:137.

Wang, X.W., A. Kaga, N. Tomooka, and D.A. Vaughan.
2004. The development of SSR markers by a new
method in plants and their application to gene flow
studies in azuki bean [Vigna angularis (Willd.)
Ohwi & Ohashi]. Theor. Appl.Genet. 109:352-360.



