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Correlation Between Yield and Yield Components and Their
Combining Abilities in Maize (Zea mays L.}

BY

SATISH KUMAR!

ABSTRACT

 The study of 2 diallel cross involving ten well adapted inaize inbreds indicated high
correlation of yield with ear weight, kernels per ear, 100-kernsl weight, and the cob

weight.

Additive a5 well as non-additive effects of the genes were found to
important for. all other characters except 100-kernel weight, The magnilude of
sombining sbility was high in case of yield, ear weight, kernels per ear and cob
while general combining estimates were higher in case of 100-kernel weight and
silking only. The specilic combining ability for correlated characters like ear

be quite
specific
weight,
ddys to
weight,

kernels per esr, 100-kernal weight and 1the cob weight may be an useful index for select
ing the cultures on the basis of the components,

INTRODUCTION

The use of combining ability for
different components of yield along
with the combining ability for yield
may.improve the precision of the top
cross test as suggested by Grafius
(1963). The presented study was un-
dertaken to find out the correlations
hetween different yield components
and the yield in single crosses of a set
of ten inbred lines and the relationship
between the general and specific com-
bining ability for the different compo-
nents and yield.

MATERIALS AND METHODS

A diallel set, excluding the recipro-
cals, was made by intercrassing  ten
well adapted maize inbreds viz., C.1. 2!

PR

Fla 5B-48, Fla 3H-94, MP 414, CM
104, CM 111, Eto 25A, (Venz 1 x Venz
400), MF 9. The 45 F;s were sown in

~ a randomized block design with four

replications, during kharif, 1966. Each
plot consisted of two rows of 10 meter
length, 75 cm apart with plant distance
of 25 cm. Ten competitive plants were
taken from each plot to record observa-
tions on plant height, ear height, ear
weight, ear length, kernel rows per ear,
kernels per row, kernels per ear, hun-
dred kernel weight, cob weight, yield

-per plant and days to 75 per cent silk-

ing.

Plot means were used for analysis
of wvariance. Correlations between
vield and all other characters were
worked out by using overall mean of
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four replications. Phenotypic and gen-
notypic correlation co-efficients were
worked out in all possible combinations
between some of these characters
showing highly significant correlations
with vield in the preliminary analysis
and some other characters considered
important for the study. The analysis
of varionce for combining ability and
estimation of various effects was done
following Griffing (1956). Rank corr-
elations of generaland specific combin-
ing ability effects between yield and
other characters were worked out to
find out the association between the
combining ability for the yield and the
yield components.

RESULTS AND DISCUSSION

The analysis of variance showed
significant diflerences_ between the
crosses for all the characters except
plant height and ear length,

The phenotypic and genotypic corr-
elation coefficients in all possible com-
binations between characters are
presented in Table 1. Significant
phenotypic as well as high geno-
typic correlations . were observed

between vield and ear weight, yield and

kernels per ear, yield and cob weight,
ear weight and kernels per ear, ear
weight and cob weight, kernels per ear
and cob weight, 100-kernel weight and
cob weight and between cob weight
and silking days. High genotypic co-
rrelations were found between per
plant yield and silking days. kernels
per ear and silking days and between
100-kernel weight -and silking days,
while high phenotypic = correlations
were observed for ear weight with 100-
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kernel weight. and davs. for silking
(Table 1}.

“The analysis of variance for - comb-
ining ability (Table 2) mmcmed hlgh!‘p‘
significanl general and spaclfm comb-
ining ability variances for all the chafa-
cters except for 100- kernﬂ!:* waight
which had non-significant specific. co-
mbining ability variance. _Estimates of
genéral combining ability " and : specific
combining ability # variances. showed
that vield, ear weight, kernels per ear

and cob weight had much. !arger speci-

fic combining ability variances in com-
parison to general combining Eblllt_",f
variances. Hundred kernel weight and
days to silking had higher general com-
bining ability variance in' comparison
to specific combining ability variances.

The general combining ability effe-
cts for yield (Table 3) showed the the
parents C. . 71, and M. P. 414 only
had significant and positive “values.
These parents had significant positive
general combining ability effect for ear
weight, 100-kernel weight and cob
weight also. Parent Fla-94 had a posi-
tive general combining ability effect for
yield as well as ear weight, kernels per
ear, cob Wweight and silking days. Simi-
larly CM 111 had significant and nega-
tive geQeral combining ability effect
for yield, ear weight and 100 kernel
weight. 'Parents Fla 58-48, CM,104
(Venz 1 x "u'enz 400) and W. F. 9 had
high negative general cn"nbmmg ability
values for yield, ear weight, 100-kernel
weight and cob weight. These. results
indicated that the general combining
ability effects for yield, ear weight, 100
kernel weight and cob weight tended
to be similar. The rank correlation co-
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CORRELATION BETWEEN YIELD AND YIELD COMPONENTS

TABLE 1., Phenotypic [P] and genotypic [G]cotrelations for vaiious viald components

I
!
|

c (3 m— — L]
5 2. & L EE 5 E
=y — | o - FE
§ 5 :  5g: i3 : 2
2 5 = 38 o % S =
Q [ i - o o
Per plant yield P 0.849%* 0.474%* 0.236 0.395** . 0274
G 0.524 0.448 0.038 0.339 0.465
Ear weight P 0.605%* 0.317% D.586% 0.328*
G i 0.626 0.017 0.564 0,060
Kernel number per ear P 0:088 0.594%* 0,215
] 0.041 0,634 0.323
100-kerne! 'weight P . , D.396** 0.242
G 'y - ﬂ;432 n! 453
Cob weight P I . 0.309%
G . 0,660
Silking days F
G

efficient betwesn general combining
ability effects ( Table 4 ) were highly
significant for yield with ear weight

and 100-kernel weight. Highly signi-
ficant correlations between general
combining “ability effects were also
observed for ear weight with 100-
kernel weight and cob weight and
kernels per ear with cob weight.
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The results for rank correlations
between specific combining ability eff-
ects for different crosses (Table 4)
revealed that there was a high inter-re-
lationship between vyield, ear weight,
kernels per ear, 100-kernel weight and
significant correlation was also
observed between cob weight and
silking days. A comparison of geno-
typic, phenotypic and general combin-
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TABLE 2, ANOVA for combiming aouny variances

. ) Kernel 100« . ' Cob el ._.E."”‘Ti'ﬂﬂ'-.'.
Sources D.F. Yieldfplant  Ear weight ' number - kernel . weight!  ~days:
pET Bar weight
G.e. 2 9 277.04* 385,89**  §502,54** . 21.31%* - 23,93%* -'115{@"
§.c.c. 35 232.01* 263.81%*  120554*% 0,27 6.06**  1.22%
Error 132 128.41 36.34 125 44 056 0.49 0,12+
2 _ R K .
Vg — 563 16.52 662.12 263 223 1.31.
s - 1.3,60 217.47 1080,10 —0.29 567 110"

ing ability effect correlations showed
that yield with ear weight, ear weight
with 100-kernel weight, ear weight
with cob weight, keunel numbers per
ear with cob weight had high values
for all these types of correlations but
the situation was not similar in other
cases. Significant phenotypic correla-
tion or high genotypic correlation bet-
ween the latter combination did not
produce high correlation in the general
combining ability effects of the chara-
cters and vice-versa. The rank corre-
lations between these types of correl-
ations were low for ‘phenotypic and
general combining ability (r=0.148)
‘and for genotypic and general combin-
ing ability (r=0.024) effects correla-
tions. In the case of specific combin-

ing ability effect correlations the
situation was similar for the association
between genotypic and specific combi-
ning ability effects correlation (r=1
0.236). It was significant in the case
of comparison between phenotypic and
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specific ccmbining ability correlation
coefficient: ir=0.7486)

High correlation coefficient for
yield with ear weight, kernels per &ar,
100-kernel weight and cob weight
were observed. These results are in
confirmity with Biggar (1919), Richey
(1925) and Murty and Roy (1957):
Lack of association between vyield and
days to silking found in the present
study isin accordance with the findings
of Biggar {1919).. All possible correla-
tions between ear weight, kernels per ear
100-kernel weight and cob weight ex-
cept 100-kernel weight x kernels per
ear were significant. Significant corr-
elations were also observed for silking
days with ear weight and cob weight.

All the characters except 100-ker-
nel weight had significant gereral co-
mbining ability and specific combining
variances. - This suggested that addi-
tive as well as non-additive effects of
the genes were ‘quite important “for
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TABLE 3, General combining ability effects for parents
Crosses Yield/plant Ear weight  Kernels/ear ;E:Jn-ﬁi Cab Silking
waight welght days
ci 1. 7.99%+ 11,22%* 16,82 1,86%* 2.45%* 0.80%*
Fla 5 B-48 =3.00 —4,15% 20.19%# —0.30%* —0.99%¢ ';.35""
Fla 3.1-:- 94 5.44 7.87 62.38%*  —1.26%* zm**. 0.024*
MP 413, 9.43%* 9,974* —23.44%* 0.70*%* 0.70%* 0.66**
th"II 105 -0.74 —-2.12 —-B5.43 0,39 —1.21%# 0,024
w104 —3.25 —-280 —4.45 -0,02 —0,22%* 0.31%*
cM 11 — 9. 67*# —B.68** 2,29 —2.18** —1.15% —0.0%
fro 25A -0.77 =370 —24.42%% | —1.26** =TT 081
tVenz 1% Venz 400) —245 ~ 3.58% =39 40*= 0.39%F —0.94%* 0.25"*
WF 3 -2.98 — 4 D4re - 3.54 0.84% - 0.90%* —2.04%*
C. D, at 5% 7.43 .92 7.33 0.04 0.04 0.02
C.D,at 1% 5.97 3;15 5.89 0.03 0,03 0.01

* Significant at P = 0.05

various ¢haracters in the cross combi-
nations under study. The general co-
mbining ability variances were- greater
than the “specific combining ability
variances ‘in the case of 100-kerael
weight and silking days, which indi-
cate that these characters are predomi-
nantly controlled by the additive effacts
of the genes. Yield, ear weight, kernels
per ear and cob weight had high spe-
cific combining abitity variances and
had therefore a predominance of domi-
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** Significant at P = 001

nant and non-allelic interaction eflects.
High magnitude of epistatic effects for
ear weight has been reported by Spra-
gue and Tatum (19489), Gardner el ul.
(1853}, Robinson cr al. (1956) and
Gorsline (1963) while low episiatic
effects for days to silking have been re-

ported by Robinson er al. (1949),

The correlations between aqeneral
combining ability effects weare signili-
can! for yield with ear weight, vield
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TABLE 4. Rank correlations from g.c. 8. and s. c, a. effects for varlous-vicld components
e ) - — - rh.
5 5 5 _e. B: 8. -8
g 25 E T cie 2% 2 ey
2 5= 2 2 - X 3 z e
= cE= il 25o &= & =
! S ] £e = a =
Q E w - (58 e
Per plant yield ‘g, ¢, @, effect  0.B55*" 0.091 0.485"* 0212 0.024
s.c.od 0.988%* 0.526**  0,486** 0381* . 0,138
Ear waight g9.¢ 8 i 0018 0.546%* 0408%% 0,073
S. 6.8 . 0.584** 0 508** 0.4B3** 0140
Fernal numbers perear g. . a. - 0170 L0 576** {l 182
5.¢.3. . 0.43g% 0.53a%* - 0,063
100- kernel welight g.c.a . - 0073 0.151
s.c.a . - 0.555** . 0,058
Cab weight B.C. 8. .. — 0.230
s. ¢85 . - 0 300*
Silking days 0.¢ 8 . -
- - -

with 100-kernel weight, ear weight
with 100-kernel weight, kernels per ear
with cob weight. This suggested that

there was a tendency among the par- -

ents to have similar combining effects
for more than one character,

In the case of specific combining
ability effects'a number of component
characters have shown significant asso-
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ciation with specific combining ability:
effects for yield. This could result
from the interaction of genes confroll-
ing different yield component -chara-.
cters, (Grafius, 1964). The significant
rank correlations between the specific
combining ability effects suggest that
the specific combining ability for corr-
elated characters like ear weight, ker-
nels per ear, 100-kernel weight and the
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cob weight may be an useful index for
'selentmg the cultures for yield. The
use c:f thesa correlated components will
reduce the bias which is caused by high
interaction present in the estimates for
yield alone (Grafius, 1963),
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