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ABSTRACT 

 
A study was carried out at Maize Research Station, Ayub Agricultural Research 
Institute, Faisalabad, Pakistan during 2007-08 to determine the various 
parameters of genetic variability, and nature of interrelationships among traits 
affecting maize grain yield. Ten local maize inbred lines were crossed to three 
testers (F-107, F-131 and F-165) to develop 30 progenies. The parents, testers 
and crosses were evaluated in RCBD with three replications. Analysis of 
variability parameters revealed presence of substantial variability for all traits 
studied. Grain yield, ear length, ear height, 100-seed weight and ear diameter 
had high GCV estimates with high heritability. Genetic advance was higher for 
plant height, ear length, grains per row and grain yield. Genotypic correlation 
coefficient revealed that ear diameter, 100-grain weight, ear length, rows per 
ear and grains per row significantly correlated with grain yield. Path analysis 
revealed that highest direct effect on grain yield was exhibited by 100-grain 
weight followed by grains per row, kernel rows per ear, ear length and ear 
diameter. Most of the traits exerted their positive indirect effects through 100-
seed weight, kernel rows per ear and grains per row.  

 

KEYWORDS: Zea mays; cross breeding; heritability; agronomic characters; 
Pakistan. 

 

INTRODUCTION 
 

Grain yield is a complex trait conditioned by the interaction of various growth 
and physiological processes throughout the life cycle. The appropriate 
knowledge of such interrelationships between grain yield and its contributing 
components can significantly improve the efficiency of breeding programme 
through the use of appropriate selection indices (3). The nature of 
association between grain yield and its components determine the 
appropriate traits to be used in indirect selection for improvement in grain 
yield. The correlation studies simply measure the associations between yield 
and other traits. Path coefficient analysis permits the separation of correlation 
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coefficient into direct and indirect effects (effects exerted through other 
variables). It is basically a standardized partial regression analysis and deals 
with a closed system of variables that are linearly related. Such information 
provides realistic basis for allocation of appropriate weight-age to various 
yield components. Earlier workers (1, 2, 4, 7) identified different traits like ear 
length, ear diameter, kernels per row, ears per plant, 100-seed weight and 
rows per ear as potential selection criteria in breeding programmes aiming at 
higher yield. 
 
The present research was conducted to determine various parameters of 
genetic variability and nature of interrelationships among traits in maize 
affecting grain yields. 

 
MATERIALS AND METHODS 

 
This study was carried out at Maize Research Station, Ayub Agricultural 
Research Institute, Faisalabad, Pakistan during 2007-08. The material was 
generated by crossing ten diverse yellow maize inbred lines to three 
phenotypically diverse testers (F-107, F-131 and F-165) in a line x tester 
design. The parental lines and crosses were evaluated in RCBD with three 
replications. Each entry was grown in two rows of 5 m length keeping 75 cm 
row to row and 20 cm plant to plant spacing. The recommended package of 
production technology was followed to ensure a good crop. Data were 
recorded on ten randomly selected plants from each replication for eight 
quantitative traits i.e. plant height, ear height, ear length, ear diameter, 100 
grain weight, grain rows per ear, grains per row and grain yield per plant. The 
analysis was carried out by applying standard statistical techniques for 
analysis of variance to establish significance level among genotypes as 
described by Singh and Chaudhry (5) and Steel and Torrie (6). 

 
RESULTS AND DISCUSSION 

 
The results (Table 1) revealed that genotypic coefficient of variation (GCV) 
was less than its corresponding estimates of phenotypic coefficient of 
variation (PCV) for all traits which indicated significant role of environment in 
the expression of these traits. Relatively higher estimates of GCV for grain 
yield per plant, ear height, grains per row and 100-grain  weight suggest that 
the selection can be effective for these traits. Most of the traits had high 
heritability estimates indicating to preponderance of additive gene action. 
Higher genetic advance for plant height, ear height, grain yield per plant and 
grains per row depicts additive gene effects.  
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Genotypic relationships among traits affecting grain yield elucidate true 
association as they exclude the environmental influences. In this study, the 
traits studied were positively correlated with grain yield (Table 2). The highest 
significant positive correlation with grain yield was shown by ear diameter, 
followed by 100-seed weight. Similar results have been reported in maize by 
Devi et al. (1), Mohammadia et al. (3) and Mohan et al. (4). 
 

Table 1.    Range, TMS, GCV, PCV, h
2
 and GA as percent of mean. 

 
Parameters Range TMS GCV% PCV% h

2
 GA (% age of 

mean) 

Plant height (cm) 70 - 201 2261.27** 708.79 755.02 0.94 45.61 
Ear height (cm) 30 - 125 943.70** 296.11 320.94 0.92 28.97 
Ear length (cm) 10.0 -23.04 762.70** 3.45 4.01 0.86 03.06 
Ear diameter (cm) 03.10 - 04.94 0.36** 0.16 0.20 0.80 00.52 
Grain rows /ear  10.35 -20.00 8.45** 2.21 3.02 0.73 02.69 
Grains/row  10.31- 43.67 210.00** 67.82 74.70 0.91 14.21 
100 grain weight (g) 26.00 -37.50 36.09** 10.09 12.01 0.84 05.64 
Grain yield /plant 

 
(g) 60.00 - 184.64 3430.13** 1070.73 1168.51 091 56.13 

 
Table 2. Genotypic correlation coefficients of grain yield and component traits in maize. 
 

Traits Plant 
height 

Ear 
height 

Ear 
length 

Ear 
diameter 

100 grain 
weight 

Grain 
rows/ear 

Grains/ 
row 

Grain yield/ 
plant 

Plant height 1.00 0.684** 0.505** 0.679** 0.565** 0.644** 0.896** 0.527** 
Ear height  1.00 0.258 0.267 0.157 0.447* 0.626** 0.241 
Ear length   1.00 0.138 0.591** 0.811** 0.554** 0.806** 
Ear diameter    1.00 0.957** 0.883** 0.626** 0.872** 
100 grain weight     1.00 0.793** 0.335* 0.830** 
Grain rows/ear      1.00 0.641** 0.795** 
Grains/row       1.00 0.704** 
Grain yield/ plant        1.00 

 

The path coefficient analysis (Table 3) revealed that most of the traits had 
positive direct effect on grain yield. The highest direct effect on grain yield 
was exhibited by 100-seed weight followed by grains per row, grain rows per 
ear, ear length and ear diameter. Ear diameter had highest indirect effect on 
grain yield through grains rows (0.361) followed by ear height (0.317) through 
rows per ear. In fact bulk of indirect effect on grain yield was exerted by the 
traits studied through these two traits. Similar results in maize have earlier 
been reported (2, 3). 
 
Table 3. Direct (underlined letters) and indirect effects of different traits in maize.  
 

 Traits 

Plant 
height 

Ear 
height 

Ear 
length 

Ear 
diameter 

100 
grain 

weight 

Grain 
rows/ear 

Grains/ 
row 

Correlation 
with grain 

yield 

Plant height 0.182 0.073 0.072 0.027 0.060 0.234 0.176 0.527** 
Ear height 0.007 -0.060 0.134 0.064 -0.196 0.317 0.080 0.241 
Ear length -0.144 -0.086 0.280 0.024 0.127 0.138 0.282 0.806** 
Ear diameter -0.094 -0.107 0.046 0.188 0.209 0.262 0.361 0.872** 
100 grains weight -0.168 -0.123 0.079 0.190 0.703 0.047 0.086 0.830** 
Grain rows/ear -0.105 -0.184 0.046 0.030 0.166 0.567 0.176 0.795** 
Grains/row -0.0890 0.036 0.072 0.038 0.042 0.060 0.630 0.704** 
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In the light of results obtained in present study, it can be suggested that traits 
such as grains per row, 100-grain weight, grain rows per ear, ear  length and 
ear diameter should be used as target traits to improve maize grain yield. 
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