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ABSTRACT : Combining ability in mungbean was stud-
ied in 15 quantitative traits through a 6 x 6 diallel cross.
Both additive and non-additive gene effects were found
conditioning the inheritane of nodes of the first peduncle,
clusters per plant, clusters on main stem and branches,
pods per plant, 1000 seed weight, grain yield per plant,
biomass, and harvest index. The additive gene action was
found significant for nodes on main stem, average inter-
nodal length, branches per plant, pods per cluster, pod
length, and seeds per pod. The predominace of additive
genetic variance was observed in all traits. For grain
yield and yield components, the best combiner were
VC3902A, VC1560D and ML-5, while the best combina-
tions were the crosses VC3902A x ML-5, VC1560D x
ML-5, and NM 92 x VC1560D.

Keywords : vigna radiata, mungbean, combining ability, agro-
nomic traits.

he superiority of F;-hybrids over their parents may

not indicate their potential to produce desirable
transgressive segregants, as the components of heterosis
include many types of unfixable gene effects. It is there-
fore, important for a plant breeder to obtain information
on the inheritance of characters under improvement. The
knowledge about genetic architecture of the character's
components would help understanding nature of the char-
acter itself. Diallel analysis is a popular method
employed to assess inheritance of quantitative characters
and provide valuable clues for selection of parents for a
hybridization programme (Pooni et al., 1984; Wright,
1985).

Grain yield and its components were studied through 6
parent diallel crosses with the objectives to identify the
nature of gene action and isolation of superior genotypes
which combine well and throw transgressive segregants for
grain yield and its components.
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MATERIALS AND METHODS

Six mungbean genotypes, i.e. NM 92, Var. 6601, and NM
89 from Pakistan, VC1560D and VC3902A from the Asian
Vegetable Research and Development Center (AVRDC),
Taiwan, and ML-5 from India exhibited wide spectrum of
variation, were crossed in a diallel fashion excluding recip-
rocals. The parents and their 15 F;'s were grown in a ran-
domized complete block design with three replications
during spring 1998 at the research farm of the Nuclear Insti-
tute for Agriculture and Biology, Faisalabad (latitude
31.5°N), Pakistan. Each plot consisted of a single row of ten
plants, with row to row spacing of 30 cm and plant to plant
spacing of 10 cm. Data on average internodal length [(plant
height from 1% node to last node)/(total no. of nodes)], num-
ber of nodes of the first peduncle, number of nodes on main
stem, clusters per plant, clusters on main stem, branches per
plant, clusters on branches, pods per plant, pods per cluster,
pod length, seeds per pod, 1000-seed weight, grain yield per
plant, biomass, and harvest index were recorded on five ran-
domly selected competitive plants from each plot in a repli-
cation. Mean of five plants was subjected to diallel analysis
using MSTAT-C (Michigan State University Statistical
Package Version C) micro computer statistical program.

RESULTS AND DISSCUSSION

The analysis of variance showing mean square values for
blocks, genotypes, general combining ability (gca), and spe-
cific combining ability (sca) is presented in Table 1. The
mean squares of genotypes were significant in respect of all
traits. This indicated an adequate amount of variability
present in the parental materials.

The significant mean squares due to gca and sca effects
for number of nodes of the first peduncle, clusters per plant,
clusters on main stem, clusters on branches, pods per plant,
1000-seed weight, grain yield per plant, biomass, and har-
vest index revealed the presence of additive as well as non-
additive gene action for the expression of these traits. The
significance of gca and non-significance of sca for number



421

COMBINING ABILITY OF AGRONOMIC TRAITS IN MUNGBEAN

£9°0 ¥6°0 6£0 10 81°0 600 00 €80 6C0 ¥1°0 S1°0 970 1o 81°0 o (1B-18)d'S
Iv'0 19°0 §Co LT0 1o 900 c00 750 81°0 10°0 01o LT°O LO0 cro L00 13-TS
S0 LS &en (€79 €1 o) Lo rse) ©9) (4] 61 (6¢h) ©5) (S°6) 6) ¢TI
€e0 LT 960 06'8- 9¢'0 850" 80°0 91’9 691 geo Se0 0T L1'o LLo 8C0
(860 (€89  (OLD (e (o (16 (5] (rve)  (@o) 90 (59) (e6) (%9 (re) (§9) VZ065 DA
99°0- €9°L 8C'1 8¢°6 11°0- LSO cro- L90- 170 geo 00" 610 I71°0 a4 Lvo
vy (€€9)  aen 609 QoD  ($9) @ 900 (19 @n (7] (€'6) ) (6'8) (Y9 a09St DA
I Q9T 600 6¢°9 oro 0 60°0- [xe 0 €00~ (4N 99°0- 0’0" 60°0- 920
@®c0) (069 Qs aew) () (S &0 €L ©®9) wn &9 @ G (€8) 6¢) 68 AN
Lri- e €00~ 86°C- ¥1'0 100 SO0~ LLo 80~ 81°0- 170 Loo- w0 910 veo-
Cen)  (Ls9) oD (699 (1D (89 (82 €90 (@9 n Iy (€6) ) rs (61) 1099 A
Lot €0 ¥S0- Lo'L- 61°0 evo- 10 $0'C (S ] S00 vio- 170 10 600 800
('62) (1°LE) 600 (5°6S) (L'9) (D) (60 Tz €0 on (6v) WL (6¢) (o (€¢©) 26 AN
o'l STOI-  LL1- 8LC 89°0- 1000- 900 AN s ¥9'1- PS0- 80°0- L1 4 98°0- SLO-
) (w3 wed  (ws) pod (o) )snpd werd  soyouesq  juepd wa)s uerd (wo) ways  oppunpad
Xapur (w5) 1od pratd m 1ad p3uag xod Iod uo Jad urews uo xd i wew uo  ISIy A sadAousn
Hmw\:«w ssewiorg Ul  PAIs(00T  SPadS pod spod Spod  sIoisn)) seyouelg sIAIsn[)  SIdASN[D MMMMMMM SOPON|  JO SSpON
"uBaqIuUNL JO $ISSOID [I[[RIP Juated 9 ul s1ren oL SWOS Jo (sisaypuared ur) soweunofiod uesw pur 193))9 B3 Jo saewmsy "7 IqeL
"A[oANDdSAI T = d PUB GO = d I8 WROYIUSIG 44
|53 % 6901 08’1 LoT oo 1o 900 0’8 860 £€Co 600 €80 (ARV] oro S0 OF louyg
##1L°6E 00 8EL  wxLll'V] #x11°8C (SN SIo 600 xx90°6¢ =¥ CT0  xx680 *+00% 010 90  «LE0  SI 8Os
P L0C wx1C9L8 #x0L'8C #xCF0CT  #x€TE  +x86'F #4970 #xCCTTE #48T8T  #x0LT 40V 1  #48V9€  #%4SL°0 249V L +90S G ©og
wklV Ve wx€LTCE %08 L] #xST8VPE  #xTC T  #29€°1 *€['0 *+88'601  #x06'8  #xL80 %xTO'T #xCITI 900  #x£€C #1¥ST 0T sad£1ouan
€0 8¢'8 €80 060 9’1 L0 800  Ov0 w0 £8°0 190 181 €0 ¢C0o €0 ¢ s¥oolg
(%) (w) (w3) pod (wo) 1SN werd  soyouelq  yuerd wals Juerd (i) ug)s  spounpad
xdpur AAE@ uerd m xd yi13ua] 1d 12d uo »d  urpwuo  Jad pEua urew uo s 9y} P
ssewolg 1od proth TepouIuy uoneLeA
1S9ATRY : EEO. Pa3s 0001 SPoaS pod spod spod SN[ soysuelg sidsny)  slasn) sBmiony SPON  JO SIPON 10 $90IN0S
arenbs ueoq

"ugaqSunuy JO 355010 [If[EIp Juared g Ul SIEN JLOSW A0S JO AY{Iqe SUrIquOod pue S0usIaxIp o1dK10uaS J0J UBLIEA Jo SISAfeuy T AqEL,



422

of nodes on main stem, average internodal length, branches
per plant, pods per cluster, pod length, and seeds per pod
indicated significant additive gene action in their inherit-
ance. For all the traits, except harvest index, the magnitude
of gca was higher than that of the sca, which suggested the
predominance of additive gene action.

Grain yield and yield components, viz. pods per plant,
seeds per pod, and 1000-seed weight in mungbean were pre-
dominantly controlled by loci with additive gene effects
(Malhotra et al. 1980; Basaeeruddin & Nagur, 1981; Rao et
al., 1984; and Wilson, et al., 1985). Non-additive gene actions
were found most important in the inheritance of grain yield
and seed weight (Lal ef al., 1982). The significance of addi-
tive gene action was reported earlier by Luthra et al. (1979),
Reddy & Sreeramulu (1982), Malik & Singh (1983), and
Wilson et al. (1985) for clusters per plant and pod length.
The additive gene action for branches per plant and non-
additive gene effects for pods and seed yield per plant were
predominant in mungbean (Tiwari et al., 1993). The differ-
ence in mode of inheritance of a trait is due to difference in
genetic background of the genotypes used for inheritance
estimation. There would be the need for specific breeding
procedures appropriate for mode of inheritance of the trait to
be improved.

The estimate of gca effect and mean value of the parents
for all characters are given in Table 2. The genotype ML-5
showed higher gca effect for number of nodes on main stem,
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average internodal length, clusters per plant, clusters on
main stem, branches per plant, clusters on branches, pods
per plant, and seeds per pod. Thus the genotype ML-5 could
be used as a good combiner for increasing grain yield per
plant through increasing branches per plant, clusters per
plant, pods per plant, and seeds per plant. In mungbean, the
top fruiting and uniform maturity is a prerequisite for mech-
nanical harvesting. Top fruiting is usually observed in culti-
vars that set pods at upper nodes on long peduncles. The
genotype ML-5 and accession VC3902A -were the best
combiners for average internodal length and number of
nodes of the first peduncle, respectively. The combination of
such genotypes could be very useful for breeding mungbean
with top fruiting behavior suitable for mechanical harvest-
ing. The genotype VC3902A was also good combiner for
branches per plant, pod length, 1000-seed weight, biomass,
and grain yield per plant. The variety NM 92 was among the
poorest combiners of most traits but was good combiner
only for harvest index. Mean performance of the parents in
many traits positively coincided with their gca effects. This
relationship leads to the suggestion that mean performance
can be improved by selecting parents with higher gca. A
similar positive association between mean performance and
gca of the parents was reported earlier in mungbean by
Tiwari et al. (1993).

The sca and mean performance of the crosses showing
significant sca effects are presented in Table 3. The parame-

Table 3. Estimates of sca effects and mean performance (in parenthesis) of some metric traits in 6 parent diallel crosses of mungbean.

Cross Nodes of Clusters Cluste.rs Clusters Pods 1000-seed Grain yield Biomass Harvest
combinations the first per plant On MAN 1 branches per plant  weight (gm) per plant (gm) index
peduncle stem (gm) (%)

NM 92 x Var. 6601 -0.08(3.7) -0.23(8.8) 0.33(5.3) -0.56(3.5) -3.18(22.2) -1.50(43.3) -0.83(114) -0.28(49.0) -1.95(23.2)
NM 92 x NM 89 0.33(3.7) 0.46(9.2) -035(5.0) 0.18(4.2) 2.04(24.6) -0.96(48.3) 0.46(13.1) 1.81(53.0) -0.27(24.8)
NM92 x VC 1560D -0.27(3.7) -023(7.9) -0.23(4.6) 0.001(3.3) -0.32(20.4) 1.90(60.2) -0.46(12.4) 2.64(49.0) -2.15(25.2)
NM 92 x VC3902A  -0.54(3.6) 0.26(9.3) 047(5.6) -2.22(3.7) 0.01(22.7) -0.09(60.1) 1.75(15.8) -0.28(56.3) 2.41(28.0)
NM 92 x ML-5 -0.15(3.8) -0.79(10.1) 0.17(5.7) -0.96(4.4) -2.63(26.9) -0.97(42.0) -0.79(12.9) -0.70(51.0) -1.44(25.1)
Var. 6601 x NM 89 -0.23(3.9) -0.14(10.5) 045(5.7) -0594.8) 1.72(30.5) 2.26(41.7) 0.49(144) 4.92(66.7) -0.98(21.6)
Var. 6601 x VC 1560D  -0.49(4.3) 0.65(10.7) 0.37(5.1) 0.27(5.6) 4.96(31.9) -1.94(46.5) 2.71(16.8) -6.25(54.0) 8.61(33.4)
Var. 6601 x VC 3902A 0.22(5.2) 1.13(12.1) -0.06(5.0) 1.19(7.1) 1.69(30.5) -2.40(49.0) 2.05(17.3) 10.51(77.7) -0.76(22.3)
Var. 6601 x ML-5 -0.12(4.7) 1.82(14.6) 0.51(5.9) 1.32(8.7) 4.99(40.7) 045(33.6) 0.84(15.8) -0.58(61.7) 1.45(25.5)
NM 89 x VC1560D -0.01(4.3) -147(8.3) -0.31(4.8) -1.16(3.5) -3.29(20.8) -1.21(51.7) -1.57(12.9) -1.16(57.7) -2.25(22.5)
NM 89 x VC3902A  -0.16(4.4) -0.65(10.0) 0.39(5.8) -1.04(4.2) -2.03(24.0) -049(554) -2.42(13.3) -1441(54.7) 1.38(24.3)
NM 89 x ML-5 -0.17(4.2) 0.11(12.6) 0.29(6.1) -0.19(6.5) -1.53(3L.3) 2.13(39.7) 0.34(15.8) -1.83(62.3) 1.33(25.3)
VC 1560D x VC 3902A -0.35(4.8) -0.14(9.9) -0.094.8) -0.05(5.1) -1.05(23.1) -0.67(64.2) -2.31(13.6) -1.25(63.0) -3.73(21.5)
VC 1560D x ML-5 0.04(5.0) 056(12.5) 048(5.7) 0076.7) 298(34.0) 3.92(50.5) 4.72(203) 7.34(70.0) 4.51(30.7)
VC3902 x ML.- 5 049(5.7)y L77(14.5) 0.65(6.2) 1.12(8.3) 5.51(38.5) -7.65(41.9) -0.21(16.5) 11.09(80.7) -3.96(20.5)
S.E. Sij 0.20 0.47 0.27 0.51 147 0.74 0.69 1.67 1.12

S.E.(Sij-Sik) 0.30 0.69 0.41 0.76 2.20 1.10 1.03 2.50 1.68

S.E.(Sij-Ski) 0.28 0.64 0.38 0.70 2.04 1.02 0.95 2.31 1.55
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ters for number of nodes on main stem, average internodal
length, branches per plant, pods per cluster, pod length, and
seeds per pod were not given as these traits did not show sig-
nificant sca effects (Table 1). The best crosses on the basis of
sca effects were VC3902A x ML-5 for number of nodes of
the first peduncle, clusters on main stem, pods per plant, and
biomass; Var. 6601 x ML-5 for number of clusters per plant
and branches per plant; VC1560D x ML-5 for 1000-seed
weight and grain yield per plant; and Var. 6601 x VC 1560D
for harvest index. The crosses with high sca effects were
resulted from the combination in which both or one parent
exhibited high gca and mean. The high grain yield per plant
of the cross VC3902A x ML-5 may be explained on the
basis that a parent superior for one component should be
crossed with a parent superior for another, to obtain hetero-
sis for a complex trait like yield (Williams, 1959). A com-
plementary combination of higher 1000-seed weight was
detected from the best combiner VC3902A while more pods
per plant from another good combiner ML-5 (Table 2). This
cross combination can give some desirable segregants use-
ful in mungbean breeding programs.

The present studies indicated predominance of additive
gene action controlling the expression of all traits. However,
the non-additive gene action was also important in many
traits. Therefore, a breeding program involving infusion of
desirable genes in the population such as diallel selective
mating or multiple crossing as suggested by Redden &
Jensen (1974) may prove useful in breaking the yield barri-
ers in mungbean.
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