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Heterosisfor Some Morphological Traitsin Mungbean
(Vignaradiata (L.) Wilczek)

G. S, S Khattak1, M. A. Hagl, M. Ashraf2and G. R. Tahirl

ABSTRACT

Heterosis over mid, better and top parent values for some important morphological traits (node of
the first pod peduncle, nodes on the main stem, no. of pod clusters on the main stem, average internodal
length) were estimated in 15 cross combinationsderived from ahalf diallel involving 6 diverse mungbean
genotypes. The low extents of heterosis effects were observed for node of the first pod peduncle and
averageinternodal length in the existing mungbean germplasm. The cross combinations having ML-5 as
oneof theparent may produce segregateswithyield potential through more number of pod clustersonmain
stem. The hybrid VC 3902A x ML-5, which produced high heterotic effects for nodes on main stem and
pod clusters on main stem is suggested for exploitation for devel oping high yielding mungbean varieties.
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INTRODUCTION

Heterosis has important implications for
bothinF; andfor obtainingtransgressivesegregates
in F, generation. Genetic information regarding
heterosis provides a clue for selecting the most
suitable parentsfor hybridization. The presence of
heterosis in food legumes has been demonstrated
by Singh et al. (1975), and Shinde and Deshmukh
(1989). The presence of heterosis can only be
utilized in pulse cropsfor the devel opment of high
yielding pure line varieties (Singh, 1971). Little
information about heterosis is available in
mungbean. The present study was carried out to
estimatethe extent of heterosisin a6-parent diallel
for utilization of existing genetic variability to
develop mungbean cultivar with improved
morphological traits.

MATERIALSAND METHODS

Threelocal (NM 92, 6601 and NM 89) and
three exotic (VC 1560D, VC 3902A and ML-5)
mungbean genotypes exhibiting wide range of
genetic variation were crossed in all possible
combinations, excluding reciprocal s, during kharif
1997. The parents and F;’s were sown in spring/
summer 1998 in afield in arandomized complete
block design with three replications. The plot size
of 0.6 m2 (1 row of 2-m length) was assigned for
eachentry per replication. Therow torow and plant
to plant space was 30 cm and 10 cm, respectively.
At pod maturity, ten competitive plants were
randomly chosen to record data for the following
characters:

1. Node of the first pod peduncle (The
lowest node with a pod bearing peduncle)
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2. Nodes on the main stem (Total number
of nodes on main stem)

3. Pod clusters on the main stem (The
number of pod clusters on main stem)

4. Average internodal length (cm) [plant
height from first node to last node/total number of
nodes)

The data were subjected to analysis of
variance following Steel and Torrie (1980).
Heterosis and heterobeltiosis were calculated as
percent increase or decrease over mid and better
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parent values, respectively. Further increase or
decrease over top parent included in hybridization
program was also calculated.

RESULTSAND DISCUSSION

The estimates of mean squareswere highly
significant for all the traits studied (Table 1). The
heterosis over mid, better and top parents are
presented in Table 2.

Inmungbean pod peduncl esstart devel oping

Tablel Meansand analysisof variance for someimportant morphological traitsin 6 parent half diallel

cross of mungbean.

Genotypes Node of the first Nodes on Pod clusters on Average
pod peduncle main stem main stem internodal
length (cm)

NM 92 3.3™P 7.1 49 3.9
6601 49 81 4.1 5.0
NM 89 39 83 5.4tP 45
VC 1560D 55 89 45 44
VC 3902A 54 9.1 45 4.6
ML-5 49 9.5TP 49 5.0
NM 92 x 6601 3.7 8.0 53 4.1
NM 92 x NM 89 37 7.7 5.0 4.2
NM 92 x VC 1560D 37 7.3 4.6 43
NM 92 x VC 3902A 3.6 82 5.6 44
NM 92 x ML-5 3.8 85 57 45
6601 x NM 89 39 8.7 5.7 4.6
6601 x VC 1560D 4.3 8.4 51 4.6
6601 x VC 3902A 52 9.2 5.0 4.8
6601 x ML-5 4.7 9.6 59 4.7
NM 89 x VC 1560D 4.3 81 4.8 4.8
NM 89 x VC 3902A 44 9.2 5.8 4.6
NM 89 x ML-5 4.2 9.3 6.1 4.6
VC 1560D x VC 3902A 4.8 8.6 4.8 4.7
VC 1560D x ML-5 5.0 9.7 5.7 44
VC 3902A x ML-5 5.7 10.9 6.2 51
MS (Genotypes) 1.54** 2.33** 0.26* 1.02**

TP = Top parent

* ** = Gignificant at 0.5 and 0.1 levels
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Table2 Heterosisover mid, better and top parental valuesfor someimportant morphological traitsin 6
parent half diallel cross of mungbean.

Node of the first pod peduncle Nods on main stem

F, cross combination Heterosis (%) over Average Heterosis (%) over Average
heterosis heterosis

MP BP TP (%) MP BP TP (%)
NM 92 x 6601 -9.76  102.12 12.12 4.83 5.26 -1.23  -15.79 -3.92
NM 92 x NM 89 277 12.12 12.12 9.00 0.00 -7.23  -18.95 -8.73
NM 92 x VC 1560D -15.90 12.12 12.12 2.78 -875 -1798 -2316 -12.68
NM 92 x VC 3902A -18.18 9.09 9.09 0.0 1.23 -9.89  -13.68 -7.45
NM 92 x ML-5 -7.31 15.15 15.15 7.66 240 -1053 -10.53 -6.22
6601 x NM 89 -11.36 0.0 18.18 2.27 6.09 4.82 -8.42 0.83
6601 x VC 1560D -17.30 -12.24 30.30 0.25 -1.17 482  -11.58 -2.64
6601 x VC 3902A 0.00 6.12 57.58 21.23 6.97 1.10 -3.16 1.64
6601 x ML-5 -4.08 -4.08 42.42 11.42 9.09 1.10 1.05 3.75
NM 89 x VC 1560D -8.51 10.26 30.30 10.68 -5.81 1.05 -14.74 -6.5
NM 89 x VC 3902A -6.38 12.82 33.33 13.26 5.74 1.10 -3.16 1.23
NM 89 x ML-5 -4.54 7.69 27.27 10.14 4.49 -211 211 0.09
VC1560D x VC 3902A  -12.72  -11.11 45.45 7.21 -4.44 -5.49 -9.47 -6.47
VC 1560D x ML-5 -3.84 2.04 51.52 16.57 5.43 211 211 3.22
VC 3902A x ML-5 9.61 16.33 72.73 32.89 17.20 14.74 7.37 13.10
Average -7.17 5.90 31.31 292 -1.57 -8.28

Pod clusters on main stem Average internodal length (cm)

F, cross combination Heterosis (%) over Average Heterosis (%) over Average
heterosis heterosis

MP BP TP (%) MP BP TP (%)
NM 92 x 6601 17.77 8.16 -1.85 8.03 -7.86 5.13 513 0.8
NM 92 x NM 89 -291 -7.01 -8.0 -5.97 0.00 7.69 7.69 5.13
NM 92 x VC 1560D -2.12 -6.12  -1481 -7.68 3.61 10.26 10.26 8.04
NM 92 x VC 3902A 19.14 14.29 3.57 12.33 3.52 12.82 12.82 9.72
NM 92 x ML-5 16.32 16.32 5.56 12.73 112 15.38 15.38 10.63
6601 x NM 89 20.00 5.56 5.56 10.37 -3.15 222 17.95 5.67
6601 x VC 1560D 18.60 13.33 -5.56 8.79 -2.12 4.55 17.95 6.79
6601 x VC 3902A 16.27 1111 -741 6.66 0.00 4.35 23.08 9.14
6601 x ML-5 31.11 20.41 9.26 20.26 -6.00 -6.0 20.51 284
NM 89 x VC 1560D -3.03 -1111  -1111 -8.42 7.86 -.09 23.08 13.34
NM 89 x VC 3902A 17.17 741 7.41 10.66 1.09 222 17.95 7.09
NM 89 x ML-5 18.44 12.96 12.96 14.79 -3.15 222 17.95 5.67
VC 1560D x VC 3902A 6.66 6.67 -11.11 0.74 4.44 6.82 20.52 10.59
VC 1560D x ML-5 21.27 16.33 5.56 14.39 -6.38 0.0 12.82 215
VC 3902A x ML-5 31.91 26.53 14.81 24.42 6.25 10.87 30.77 15.96
Average 15.11 8.99 0.32 -0.05 5.23 16.92

MP = Mid parent,

BP = Better parent,

TP = Top parent
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from4thto 7th node of themain stem (K hattak et al .,
1999). The pod peduncle devel oped at these lower
nodes of the main stem may produce more seed
yield per plant in mungbean. Similar results have
also been reported in chickpea by Saxena et al.
(1980) that thel ower nodesshoul d al so bear fruiting
pedunclestoproducemoreseedyield. Thenegative
heterosis, therefore, is desired for the node of the
first pod peduncleto devel op mungbean genotypes
with pods bearing peduncleson lower nodes of the
main stem. The results regarding the node of the
first pod peduncle showed that 12 cross
combinations produced negative heterosis over
midand 3 over better parent. Theextent of heterosis
for thistrait wasvery low inthe existing mungbean
germplasm.

Four cross produced a positive heterosis
over mid parent, 7 over better parent and 12 over
top parent for nodes on main stem. The cross
combination VC 3902A x ML-5 produced
maximum average heterosis effect. Theresultsfor
pod clusters on main stem revealed that 3 hybrids
produced positive heterosis over the mid parent, 3
over the better parent and 7 over the top parent.
Twelvehybridsgave positiveaverage heterosisfor
thistrait. The crosscombination VC 3902A x ML-
5 produced the highest average heterosis. The
heterotic effectsfor pod clustersonmain stemwere
higher than nodes on main stem which indicated
that seedyield per plant canbeimprovedinexisting
mungbean germplasm through selection of more
clusters on main stem.

In mungbean the erect plants with thick
small internodesshow resi stancetolodging resi stant
(Tickoo et al., 1996 ; Khattak et al., 1999). Thus,
short internodal length is desirable in mungbean
and negativeheterosisfor averageinternodal length
isuseful. Theresultsfor averageinternodal length
showedthat 6 crosscombinationsproduced negative
heterosis over mid parent and 2 over better parent
included in hybridization. The extent of heterotic
effects for this character was very low which

imposed restriction on the development of small
internodal mungbean genotype using existing
mungbean germplasm. Therefore, exotic lines of
mungbean bearing erect plant with thick small
internodes should be imported to breed lodging
resistant mungbean genotypes particularly for the
kharif season.

The present study revealed that the hybrid
V C 3902A x ML-5which produced high heterotic
effectsfor nodes on main stem and pod clusterson
main stem migth beexploited for the abovetraitsto
develop high yielding mungbean cultivars.
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