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Analysis of Yield Components in Early Maize

Germplasm Complexes

P.B. JHAL T.P. SINGH? and S.A, AKHTAR?

Genetic variability, correlation and path coefficients were studiad in a set of 23
@arly maize germplasm. There was a wide range of variahility among al! the charazters

studied. The characters viz,, 1000-grain weight and grain yield had high heritability
estimate ‘and genetic advance, High positive essociations were observed between grain

vield on the one hand, and sear length, ear dismeter, numbar of rows per cob and

1000-grain weight on the othar.

Fath coefficient analysis revealed thst ear diameter,

ear length, 1000-grain weight and number of rows per cob were important vield con-

tributing components,

Crop improvement depends upon
the magnitude of genetic variahility
present in a base population. The heri-
table ‘component of variation can be
measured and expressed with the help
of suitable genetic parameters such as
coefficient of genetic variation, herita-
bility estimates and genetic advance.
Grain yield in maize as in other crop is a
complex character influenced by saveral
components. For an effective breeding
programme it is essential to have some
informations on the association between
the different vield components and their
relative contributions to the vield, The
interrelations among the yield compo-
nents can be analysed with the help of
path coefficient analysis which permits
the separations of the correlation co-
efficient into direct and indirect effect.

The objective of the present !nves-
tigation was to find out the genetic
variability present in a set of early

maize germplasm and to study re-
lationship batween yield and other quan-
titative traits. An attempt was also
made to estimate the direct and indirect
effects of the component characters on
grain yield.

MATERIAL AND METHODS

A set of 23 early maize varieties of
diverse origin was selected and were
grown in a randomised block design
with four replications. Each variety in
a replication had a two-row plot of 10m
length, with a spacing of 75 x 25 cm.
Observations were recorded on days 1o
sillk, ear length, ear diameter, number of
rows per cob, 1000-grain weight and
grain yield.

The mean value of 10 plants selec-
ted at random from each plot were usec,.
Heritability in broad sense and ganetic
advance expressed in percentage of
mean were computed (Allard, 1960).
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TABLE |. Phenotypic variability for six characters in Eﬂrl‘j; maize germplasm complexss

Character Range Mean Entry m-_sj e c;‘-.,}_mn
Days to silk {No.) 48 — 70 55.84 == 1.95 70.27%¢ . 7,00
Ear |ength {em) 9.1 —17.3 . 1330 = 0.56 7,157 . B.36
Ear diameter (cm) 252~ 4.28 3.48 = 0,90 p.azie " ‘547
Number of rows per cob {No.) 9 — 17 12.09 = 0.48 1-0:5'9;2 .7.49 7
1000-grain weight (gm) 108.4 —257.8 159.47 = 9,05 3297.31%# 1135
Grain yield (gm) 24,70— 82.44 48,89 = 3,80  268.77°%

* 15.55

¥ Entry mean sum of squares

Phenotypic and genotypic correlations
were calculated from the variance and
covariance component following the me-
thod of Miller et al. (1958). _Path co-
efficient analysis was computed to esti-
mate effects of one character on the
other characters (Dewey and Lu, 1959).

RESULTS AND DISCUSSION

Al the characters showed & wide

range of phenotypic variation Table .
Varietal differences were highly signifi-
cant for all the characters under study.

|
®% Significant at 19 level

e Coefficient of variation

Coefficient of genetic variation ranged
from 6.64 for days to silk to . 17.08 for
1000-grain weight Table Il.. ~ The heri-
table portion of the variation was de-
termined with the help of heritability
estimate. Heritability estimates wers
higher for all the characters under study.
Genetic advance expressed as. psrcen-
tage of mean was highest (33.40) for
1000-grain weight and lowest: (12.10)
for days to silk. Johnson &f &/. (1955)
while studing heritability -in soybean
pointed out that heritability estimate

TAELE 1l, Estimatss of phenotypic, genotypic and enviroanmental variance. coofficient of
genetic variation, hertibility estimates and genetic advance
Plienotypic Eanut’wi-c Environmental  Coefficient  Herita bility  Gen etic
Characters variance variance variance of ganetic i_n I:rﬂal:t_ _nduan::e
variation zanse B5 per cenl
of mean
Day to silk {No.) 17.56 13.75 3.81 6.64 7830 12.10
Ear length (cm) 1,79 1.48 0.31 a.14 4268 17.13
Ear diameter (cm) 0.08 0.072 0.008 7.7 80.00 15:08
= umber of rows SO
per cob (No.) 2.64 2.40 0.24 11.83 90.91 23.23
1000-grain weight(cm)B24.33 742,39 81.94 17.08 Sﬂ._DE 33.40
Grain vield {gm) 67.18 52.73 14.46 78.47 27.10

14.85

Fercentage of mean of six characters
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along with genetic advance is more re-
liable than the heritability value alone in
predicting the effect of selection. High
heritability associated with high genetic
advance may be attributed to the action
of additive genes (Panse, 1857). A high
genotypic variance and heritability esti-
mates combined with comparatively
greater genetic advance for 1000-grain
weight and arain yield indicate that sele-
ction for these traits would prove effec-
tive in these materials.

~ The phenotypic and genotypic cor-
relation coefficients among the charac-
ters indicated that highly significant
positive correlations were observed
between grain yield on the one hand and
ear length, ear diameter, number of rows
per cob and 1000-grain weight on the
other Table [ll.  Grain yield was also
found significantly associated with days
to silk, Significant correlations among
arain yield. ear length and ear diamater

YIELD COMPONENTS IN EARLY MAIZE GERMPLASM COMPLEXES

have been observed earlier (Jenkins,
1929), - Robinson, et &/. (1951) and
Singh (1970). Such correlations indi-
cate that in the present germplasm
complexes selection for late maturity,
larger ear length and ear diameter, higher
number of rows per cob and large sized
grain can be expected to result in higher
yielding strains. Other phenotypic cor-
relations of interest are among days 1o
silk, ear diameter and number of rows
per cob which were highly significant
and positive. Ear diameter was highly
associated with number of rows per cob
and 1000-grain weight. Number of rows
per cob had highly negative correlation

with 1000-grain weight. Other corre-
|ations were non-significant.

There was a close agreement bet-
ween genotypic and phenotypic correla-
tion coefficients and in most of the
cases genotypic correlation coefficients
were higher in magnitude (Table II1).

TAELE I, Correistion coefficients computed among six character of early maize germplasm complexes
{only phanotypic correlation coefficients have bean tested)

Ear lenath Ear diamater Numcer of 1000-grain wi. Grain yield .
rows/scob '
Days to silk (He.) — 4067 S52039% G — 0762 .2812%
— 0620 6257 L7985 — 0707 L3407
Ear length {em) — ,2Ba0%* — 0723 — FOBT A90388
— 3632 — 1686 - — 1740 2234
Ear diameter {cm) AT RO AETARE B2BT7="
) AT2E 4147 5116
Mumber of rows per cob (No.) — 3E57#* L2834
. — 3923 L7830
1000-grain weight (gm) SBE2T=
5714

# Significant a1 5% level,

% Significant at 19, loval

N.B. Upper value phonotypic and lowsr value genolypic corralation coelficients
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TABLE V. Path.ceeflicient analysis of genoty-
pic correlation coeflicients (r) 10 determine direct
effncts of four variablos on grain yield

RN R ol e e "

Variables correlated and mmhnd of effoct

Grain yvield vs car length

Direct effect 6524

Indiract via ear diameier — 4147

Indirect via number of rows per cob 0138

Indirect via 1000-grain weight — 0287
Graln vield vs ear diameter 2234

Diract effect 1.1415

Indirect via ear length —,2370

Indirect via number of rows per cob — 0600

Indirect via wl}ﬂ-grai'n wajght L0670

9115

Grain yisld vs number ol rows per cob

Direct affect = .1270

Indiraet via ear length - 0708

Indirect via ear diametar 5397

Indiracs viz 1000-grain weight — 0634

2785

Grain vield vs 1000-arain weight

Birect effect ViB7

Indirect via ear length - —=—11356

Incdirect via ear diameter AT34

Indi.ect via number of rows par cob 0498

S714

Resicdual effect —, 4922

Path coefficient analysis was com-
puted to determine the direct and Indi-
rect effect of ear length, ear diameter,
number of rows per cob and 1000-grain
weight on grain (Table Iv),  The main
effect of ear diameter on grain yield
was direct which is in agreement with
the finding of Singh (1970).  Similarly
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ear length had direct effect' on" grain
yield, lts indirect effect via ear J:Imrne-
ter was negative.  Its indirect eff_ects
on grain vield v/a other traits were very
low. Number of rows per cob and- 1000-
grain weight had little direct effect o
gram yield, while their indirect - effacts
via ear diameter on grain yield were
considerably high ‘and positive
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