Pak. J. dgri 5ot
25(2), 17, 1988

COMBINING ABILITY FOR YIELD AND 1TS COMPONENTS
IN MAIZE SINGLE CROSSES

M. Saleem and M. Ashraf Javed®
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Uaiversity of Agriculture, Faisalabad,

Combining ability apalysis was done for prain yield and its
components in 8 diallel set ipvolvisg six inbred lines of maize,
Mean squares due to general combining ability and specific combin-
ing ahility were bighly sigoificant for kernels per row, 100-grain
weight and grain yield per plant. Both GCA and SCA effect
contributed significantly to yiteld and its componénts. Specific
ability effects wers relatively of greater impariance than general
combininp ability cffects,

INTRODUCTION

Sprague and Tatum (1942) provided exparimzntal evidence on the relative
role of genera! and epecific combinig ability in maizs single crosses and sugpested
the use of diallel technigue to evaluate a set of inbrad lines far the two types of
combining abilities, Griffing (1556) Forther claborated this techoique and pre-
sented a theoretical discussion on its use for estimating goneral and specific
combining ability, The present study is an attemp!t to obtain information on the
relativa importance of geaeral snd specific combining ability for grain yield as
well as for wvarigus components for utilization in the selection of inbred lines
during generations of inbreeding.

MATERIAL AND METHODS

The experimental material comprised six inbred line of maize viz, WF
9.5, Minn Syn, N B4, Q 66, Opepque 2 and W 187 R. The inbrad lines were
grawn in the field during the year 1985 and crossed inter se Lo obtain seed of
fificen possible einglé crasics and their réciprocals, In the next prowing season
the fifteen single crosses and their reciprocal crosscs aloagwith the six parental
lines were planted in a randomized complete block design with thres replications.



The planting plan consisted of two 450 cm rows per experimental unit planted 60
cm apart and plant to plaat distapces 30 cma.

At maturity ten randomly competitive plants were selected for recording
data for various characters including number of ears Ber plant, keroel rows per
ekr, number of kernels per row, 100-grain weight (gm) and geain yield per plant
fem). Anelysis of variance was carried out to tase (ha significance of differences
The design of anatysis used correspoaded 1o Model 1 Grifling, 1958),

RESULTS AND DISCUSSION

Apalysis of variance (Table 1) 1evealed significant differnces for all the
characters under study. Mean squares for general combiniag ability, specific
combining ability and reciprocal effects are presented i Table 2 Mean squares
for geacral combining ability and teciprocal effects were sipnificant for kernels
per Tow, 100-grain weight and yield per plant, Except for ears per plant, mean
squares for sprcific combining ahility were signilicant for a|l othisr chargcters,
These resclts show that total varinbility for most of the traits was Besaciated wilh
both general and specific combining abilily effects,

General combining wbility effects of individya) parents for each character
ar¢ given in Table 3. Inbred line Minp-Syn had highest prailive genersi combip.
ing ability effect for ¥ield, ears per plant and 100-grain weight, The sams trend
was apparsnt for Opapue 2. Inbred line Q 66 bad the highest negative general
combining ability effect for most of the characters, This would indicate that
certain inbreds might contribute to hipher yvield thro ugh their influence on indi-
vidual yield components.

Specific combining ability effects were ysed to study the perfurmance of
lines in specific combinations and are presented in Table 4, The oversil assmes.
nmeat for all the characters indicated that 1lie bighest gpecific affeet for grajn
yield in the cross combination N 48 x W 137 R was accompanied by Intermedias
speciflic effect for kernel rows per ear, kernels per row, 100-grain weight
and negative effect for ears per plant. Single cross WF 0.5 x N 84 with
the second highest epecific effect for prain yield was high for kernels per row,
kecael rows per eur and intermediate for ears per plant ead grain weight, Single
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crosses N 84 1 Opapue 2 and WF 5-5x W 187 R with the lowast specific effects
for yicld were also low for cars per plant and grain weight.

Estimates of reciprocal eifiecis were made for all the characters under study
and ar¢ presented in Table 5, The greatest positive effect for yield was noticed
for the crosses Opaque 2 x Q 66 and W 187 R » Q 60, whereas the hizhest nega.
tive effect wos obtained for the cross W 187 R x WF 9-5, Far ears per plant
reciprocal crosses N84 x WF 9-3 and N 84 x Minn syn gave the maximum ¢ffects,
Regarding kernels per row, eross W 137 R x Q 56 revealed the highest reciprocal

effects. Reciprocal cross W 187 R x N 84 generated highest effect for 100-grain

weight.

Fstimates of variane components are presected in Table 6, The prope-
ctions of these components were calculated in terms of percentage in order 1o
obtain an estimate of the relative impottance of additive and non-additive gene
effects. With the exception of ears per plant, the variance components of specific
combining atility were Jarger than variances of general combining ability for all
the characters, an observation which corroborates the findings of Neihous and
Ricket (1966), Beil and Atkins {1967) and Shahidullah (1968). The valee of
variance components for ears per plant is, in general, in negative form and is in
accord with the results of Debnath et al, (1983) and Inove (1983}, Assuming
that differences in GCA resulted primarily from diflerences in the additive gene
efferts and that differences in specific combining ability and recipracal sffects
were dus to differences in non-sddirive effects, it was appareni that in the mate-
rial wpder study, non-additive pene effects were nore impertant,
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