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Abstract: Correlation coefficients and estimates of broadsense heritability of eleven (11) characters associated
with grain yield were obtained for six inbred-lines of maize sown in the teaching and research farm of the
University of Agriculture, Abeolauta, Nigeria in June 2002. Correlation coefficients of the 11 characters were also
partitioned mto direct and indirect effects using path coefficient analysis. All characters evaluated, with the
exception of tassel number per plant and 100-kermnel weight, were positively associated with grain yield per
plant. Of all characters, only total number of grans per ear was positively and sigmificantly correlated with
gram yield (r = 0.940) whereas other characters were not sigrificant correlated with grain yield. Ear-weight with
sheath and ear-weight without sheath had the largest heritability estimate (99.99% each) while days from
planting to harvesting had the lowest heritability estimate of 32.29%. Total number of gramn per ear had very
low direct effect (1.3) on grain yield and largest indirect effects of 87.27 through reduction of days from planting
to silking. The study showed that total number of grain per ear can be used as the most reliable selection index

for yield improvement in maize inbred lines.
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INTRODUCTION

The presence of morpho-genetic variations
agronomic characters of a crop would be of considerable
importance in determining the best method needed to
immprove the yield of that crop. It is necessary to have a
good knowledge of those characters that have significant
association with yield because the characters can be
used as indirect selection criteria or indices to enhance
the mean performance of varieties mn a new plant
population [1]. Genotypic and phenotypic correlation
coefficients tell us the association between and
among two or more characters. A sigmificant association
suggests that such characters could be improved
simultaneously. However, such an improvement depends
on phenotypic correlation, additive genetic variance and
heritability [1].

A number of techniques are available for determining
the extent of variability in a plant population or
accessions. Principal analysis  (PCQO)

proposed by Gower [2] is an ordinational numeric

Co-ordinate

technique which enables multi-dimensional relationship

to be represented on two or three principal axes.
Metroglyph  analysis  has been used to study the
patterns  of morphological variation in okra [3]. Simple
and multiple regression analysis have been used to
study character association in maize [4, 5]. The single
linkage analysis has also been observed to produce a
clearer and more informative display of the relative
position of breeding lines in accessions of vam [6, 7].

As the number of independent variables influencing
a particular dependent variables mcreases, the amount of
mterdependence of variables also increase such that
mdirect  association becomes more complex and
mnportant. Under such a situation, correlation i1s not
sufficient to explain the true association for effective
manipulation of characters. It does not also indicate
the cause and effect relationship and consequently,
one may not be able to know which of the independent
characters has the most direct effect on yield
Consequently, path coefficient analysis that analysis
inter-character association in an array of crops has
been suggested [3]. A path coefficient is a standardized
partial regression coefficient that measures the direct
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influence of one variable upon another [8]. Tt also
provides a means of partitioning both direct and mdirect
effects and effectively measuring the relative importance
of causal factors.

Fakorede [9], reported that leaf virus infection exerted
the greatest direct effect on yield in maize. Anyo [3],
showed that edible pod weight had the largest positive
direct effect on pod yield with its largest indirect effect in
the early seasons cultivation. Ataga [10], also reported
that number of bunches per plant exhibited the largest
direct effect on mesocarp oil yield m Oil palm (Elaeis
guineensis). More recently, Banganwa and Kairon [11],
reported that 100 - seed weight and number of grains per
cob exhibited positive direct effect while number of cobs
per plant showed negative effects on grain yield of winter
maize. Grain yield in maize 18 a complex trait that is
influenced by many factors including physiclogical and
morphological  yield-related that play
mterdependent roles [12]. Selection for desirable maize
genotypes should be carefully made, based on the type of

characters

mfluence each character makes on yield.

The objectives of the study therefore were, to
determine the inter-relation of gram yield and some yield
related traits in six inbred lines of maize, estimate
heritability of characters that have significant association
with grain yield and to identify those characters that have
direct and consistent association with grain yield.

MATERIALS AND METHODS

Six inbred-lines of maize (Zea mays L.) obtained
from the International Institute of Tropical Agriculture
(IITA) Ibadan, Nigeria, were shown at the teaching and
research farm University of Agriculture, Abeckuta
(UNAAB) on latitude 7°N and longitude 3° 23'E 1n the rain
forest vegetational zone of south- western, Nigeria, in
June, 2002. The cultural practices of clearing, stumping
and ridging were carried out manually. The six inbred-lines
were planted in randomized complete block design
(RCBD) with 3 replicates. Planting i1 each replicate was
done in 10-row plots of 10 m with a spacing of 0.75 m
between and 0.25 m within the hills and with 2 seeds per
hill. Seedlings were later thinned to one plant per stand
four weeks after planting (WAP).

Weeding was carried out twice manually; the first
weeding was done fourth weeks after planting while the
second weeding was effected eight weeks after planting.
Fertilizer (NPK 20-10-10) was applied four and eight weeks
after planting at a rate of 200 kg ha™ in two split
applications. Insecticides (vertox 85 and carbonfuran)

353

were applied against stem-borer at six and nine weeks
after planting. The maize mbreds were manually and
individually harvested at harvest maturity. Individual
mbred-lines were harvested separately so that agronomic
characteristics can be measured and analyzed separately.

Measured variables: The measured variables mcluded
plant height (cm), tassel number for three plants, days
from planting to silking (day), days from planting to
harvesting (day), 100-kernel weight (g), number of kernel
rows per ear, total number of grains per ear, ear weight
with sheath, ear weight without sheath, shelling
percentage, grain yield per plant (g).

Followmg data collections, the data obtained were
subjected to analysis of variance (ANOVA). Pearson’s
correlation analysis was used to obtamn correlation
coefficients between pairs of characters and estimates of
broad-sense heritability were obtained on entry mean
basis using the mean squares from the analysis of
variance table. Path-coefficient analysis was also done
according to Dewey and Lu [8]. The nature of the causal
scheme including eleven characters and grain yield is
llustrated in Fig. 1. Hence, the following formulae were
used to obtain path co-efficient analysis table according
to Ahmed [13].

r, =P 4+, P+, P+ Py Py
Ry=1, P +P,+r: P+ ... 0Pyt By
Ry =nuPutnP=n P+ Pyt P
Ry,=rnPy+rn, Pt Pi+ 4, P+ By

The residual effect, which determines how best the
causal factor accounts for the variability of the dependent
factor (yield) was obtained using the formula [14].

Py=1-Py 1y

Where:

P, 1s the residual effect of variable X

P, = the product of direct effect of variable X and its
correlation coefficient ( r ) with yield (y)

RESULTS

Mean squares from analysis of variance (ANOVA) of
grain yield and related characters are shown mn Table 1.
Significant effects of replication were observed in days
from planting to silking, 100-kernel weight and number of
graim per row. Also all characters had significant treatment
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