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Five clite inbred lines of maize were crossed in all possible combinations in or-
der to find the correlation and path cocllicient of grain yicld with ptant height, num-
ber of cars per plant, number of kerncel rows per car, numbcer of kernels per row,
100-grain weight, ear Iength and car girth. Number of cars per plant and ear girth
showed highly significant phenotypic and genotypic corrclations with grain yicld.
Path cocificicnl analysis showed thal car length had maximum dircet positive elfect
on grain yicld whereas the cffeets of plant height and number of cars per plant ap-

pearcd to be relatively small.
INTRODUCTION

Corrclation and path coclficient analy-
sis of plant data provides a thorough under-
standing about genelic association of various
planl trails with grain yield and their relative
contribution 10 increase plant productivity,
Number of rows per ear appcared (o be the
most importani component of grain weight
per ear, which was indirectly influcnced by
1000-grain weight and number of grains per
row (Dorncscn, 1973). Singh and Nigham
(1977) analyscd data for 42 strains of maizc
and lound that grain yield was positively and
significantly corrclated with five componcents
of yicld. Godawal (1982} rcported data on
grain yicld per plant and seven other char-
acters from 22 late, 20 medium and 18 carly
genolypes In maturily which indicated that
increasc in yicld was due to sclection for
100-grain weight in early group, while the
plant height and 100-grain weight in late
group, Under the local conditions, Na-
jeebullah (1987) found that number of cars
per plant had maximum direcl posilive elfeel
on grain yicld, whercas number of keraels
per row and ear diameler showed negative
effects on grain yield. In another study car
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length and number of kernel rows per ear
had maximum direct eflect on grain yicld
(Ahmed, 1989), The primary objective of
this study was to determine the degree Lo
which various characters of maize are asso-
ciated with cconomic productivily and also
1o work oul the precise contribution of cach
compongnlt,

MATERIALS AND METHODS

The experimental material comprised
ive clite inbred lings ol maize, i.e. OH 28, K
55, A 550, 82 P, and WM 13R. Thc parcnial
lines were sown in the experimental arca ol
(he Department of Plant Breeding and Ge-
nclics, University of Agriculture, Faisalabad
duyring spring 1988 and were crossed in all
possible combinations. During the ensuing
season the secds of the twenly hybrids along
with the five parents were plaated lollowing
a randomiscd complete block design with
three replications. The sceds of cach [amily
were dibbled in two rows of 4.5 m lenglh,
keeping row to row and plant to plant dis-
tances of 60 and 30 em, respectively. The
two rows of cach entry comtaincd thirty
plants,



At maturity, daia on ten random plants
were recorded for plant height, number of
ears per plant, number of kernel rows per
car, number of kerncls per row, 100-grain
weight, ear length, ear girth and grain yicld
per plant. Phenotypic (r,) and genotypic (1,)
correlation coefficients were computed by
applying formulac given by Kwon and Torrie
(1964). The path cocllicicnt analysis was
done as suggested by Dewey and Lu (1959).

RESULTS AND DISCUSSION

The results (Table 1) showed (hat ge-
netic correlation between plant height and
grain yicld per plant was positive (0.38) and
highly signilicant. At the same (ime path
analysis showed that plant height had dircct
effect on grain yield per plant, ic. 2.15
{Table 2). The indirect cllcet via number of
cars per plant was also positive (0.36) lol-
fowed by car length (0.33), These rtesulls
suppest that while using plant height as a
criterion for selcetion, number of cars per
plant and car length should also be given
duc consideration, The results gel support
rom the {indings of Kang et al. {1943).

The dala revealed that number of cars
per plant was significantly correlated with
grain yield both phenotypically and geno-
typically, and the respective coellicients
were 0.89 and 0.95 (Table 1). Although the
direct clfect of number of ears per plant was
positive (L57), vet the indircet eflect via ear
length was 0.91, while via plant height it was
0.49 (Table 2). Positive dircet ellcet of num-
ber of ears per plant suggesied that the
characier should be given due consideration
as a criterion for indireet selection for grain
yicld. The results are in line with those of
Singh and Nigham (1977} and Najecbullah
(1987).
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Table 1. Phenotypic and genofypic cor-

relution  coeflicients  between
grain yield per plant and its
components
Character Fhenntypic Genotypic
correlation correlslion
coellicient coelfient
Plant height vs
grain yicld per plant 0.325 0.381*
Ears per plant vs
grain yicld per plant 0.895**  0.946*
Kernel rows per car vs
grain yicld per plant 0.376 0.410*
Kernels per row vs
grain yicld per plant 0.136 0.071*
100-grain weight vs
grain yicld per plant 0.499*  0.477*
Ear length vs
grain yield per plant 0407 0.134*
Ear girth vs
grain yicld per plant 0.529**  0.640*
*  Signilicant
ek

Highly significant

Although analysis of the data revealed
that numbcer of kernel rows per ear was
posilively and significantly correlated with
grain yicld at the genotypic level (Table 1),
the dircet clfeet of the character on grain
yield remained negative, i.e. -2.14 (Table 2),
Howcver, the indircet ellect of kernel rows
via 100-grain weight, sumber of cars per
plant and plant height was positive. From
these results it is clear that while using num-
ber of kernel rows per car as a critcrion for



selection, grain weight should also be given
due importance. Similar results have been
reported by Dornescu {1973).
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via ear length (3.08), plant height (0.80) and
number of cars per plant (0.53) were posi-
tive (Table 2), Particular attention should be

Table 2. Direct and indirect effects of different characters on grain yield per plant

Character Direct effect Indirect cifect via
Plant height 2.15 Ears per plant 0.36
Ear length 0.33
Ears per plant 1.57 Ear length 0.91
Plant height 0.49
Kernel rows per car 2.14 100-grain weight .09
Eurs per plant 051
Plant height .50
Kerncls per row -3.85 Ear length 342
100-grain weight 0.53
Ear length 57 Eurs per plant 0.25
Plant height 0.12
Ear girth -1.90 Ear length 5.89
Plant height 0.46

The number of kernels per row had
positive and significanl genetic association
wilh grain yield per plant. However, direct
elfect of kernels per row on grain yicld was
negative (Table 2). Indirect elfects of num-
ber of kernels per row via car lenglh and
100-grain weight were positive. Indirect
elfect via ear fength was greater and must be
considercd during sclection based on num-
ber of kerncls per row. Similar findings have
been reported by Singh and Nigham (1977)
and Najecbullah (1987).

The grain weight was positively and
significantly correlatcd with grain yicld per
plant, both phenotypically and genotypically
wilh respective correlation coeflicicnts of
0.49 and 0.47 (Table 1). Godawal (1982)
also reported similar  results.  Although
direct elfect of 106-grain weight on final
yicld was negative (-0.301), indirect clfect
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given to ear fength while making sclection
bascd upon 100-grain weight. The results are
in linc with Ahmad (198%).

Ear length was positively and signifi-
cantly corrclated with grain yicld per plant
(Tabic 1) both at the phenotypic and geno-
typic levels. The direct effect of car length
on grain vicld per plant was posilive (5.77)
and high. Indircet effects via number of cars
per plant and plant height were positive with
respective values of 0.25 and (.12, suggesting
that by increasing car length, the yield per
plant may be increased. Similar findings
have been reporled by Najecbullah (1987)
and Alumad (1989).

Ear girth was positively and highly sig-
nificantly correlated with grain per plant
both phenotypically and genotypically (Table
1). The dircel elfeet of car girth on grain
yicld per plant appearcd 1o be negative, Le.



-1.90 (Table 2). Indirect cffect via car length
and plant height was observed to be positive.
It is, therclore, evident that indircct effcets
through ear length and plant height were
important and must be considered at the
time of selection based on ear girth. Nega-
tive direct cffect of ear girth have been re-
ported by Najecbullah (1987),

From the foregoing discussion, it is
conciuded that numbcer of ears per plant,
grain weight, number of grains per row and

ear length should be given due consideration

as a criterion for indirect selection lor grain
yicld, Their positive, dircct and indirect
cllects were found to be contributing signili-
cantly towards grain yicld.
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