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ABSTRACT 

 
Twenty single crosses among different maize inbred lines were made at Maize 
Research Station, Ayub Agricultural Research Institute, Faisalabad, Pakistan 
during kharif 2007. These lines were sown during spring 2008 alongwith their 
respective parents. The objective was to evaluate these inbred lines for use in 
the constitution of high yielding local single cross hybrids. Heterosis and 
heterobeltiosis were studied for plant height, ear height, ear length, ear 
diameter and grain yield per plant in F1 generation. It was concluded that cross 
of F-147 x F-103 showed maximum heterosis and heterobeltiosis for plant 
height, F-147 x TZI-4009 for ear height, F-131 x F-107 for ear length, F-113 x F-
103 for ear diameter and cross of F-147 x F-103 for grain yield per plant. These 
crosses offer the best possibilities of further exploration for developing high 
yielding maize hybrids. 
 
KEYWORDS: Zea mays; crossbreeding; hybrid vigour; agronomic characters; 

Pakistan. 
 

INTRODUCTION 
 
Hybrid corn has proved to be superior to open pollinated varieties. Hybrid 
vigour can be exploited more effectively in maize because it is a C4 plant, 
possessing maximum physiological and biological potentials. Therefore, 
maize can prove to be the best candidate for heterotic use. 
 
Among other means of productivity the exploitation of heterosis promises well 
and has increased the production of maize crop through hybrid maize 
enormously. The literature acknowledges that hybrid vigour manifests itself 
both for developmental and economic characters in maize. Significant 
heterosis was found for number of kernels per row, kernel rows per ear and 
grain yield (1, 11). Heterosis was significant and positive for ear length, rows 
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per ear, kernels per row and grain yield as observed by different workers (1, 
3, 5, 6, 7, 9, 14). A varying degree of heterosis was estimated for plant height, 
ear height, ear length, ear diameter, rows per ear, 1000-grain weight and 
grain yield over mid parent values and some of the crosses exhibited 
heterobeltiosis also (5, 8). 
  
In present study, effects of heterosis for different characters of maize were 
assessed in various crosses for selection of parents in future breeding 
programme. 
 

MATERIALS AND METHODS 
                                                                                                                                                   
This study was conducted at Maize Research Station, AARI, Faisalabad 
during kharif, 2007. Twenty crosses were made using four inbred lines as 
female (F-113, F-131, F-143 and F-147) and five inbred lines as male (F-103, 
F-105, F-107, CML-299 and TZI-4009). Salient features of these inbreds are 
given below:- 
 

Inbred code Origin Last Name Features 
Female    
F-113 Local - Early in maturity, medium in height. Used as 

male in most crosses. 
F-131 Local - Medium in maturity, low bearing. Good 

combiner. 
F-143 Local - Very early in maturity. Low bearing 
F-147 Local - Medium in maturity. Medium plant height 

with good cob size. 
Male    
F-103 CIMMYT CML-20 Good combiner, medium maturity medium 

height. Used as male in some crosses. 
F-105 Nigeria TZI 4001 Early in maturity. High bearing. Used as 

male and female. 
F-107 Nigeria TZI-7103 Good combiner, late in maturity. Suitable for 

use as male as well as female. 
CML 299 CIMMYT  Anthocyanin abundant, medium in maturity. 
TZI-4009 Nigeria - High in plant height, late in maturity having 

medium bearing. 
 
The seed obtained from these crosses was sown as F1 during spring, 2008. 
F1 crosses alongwith their parents were sown in RCBD with three 
replications. Standard plant protection measures were adopted to minimize 
the effect of insect pests and diseases. The data on plant height (cm), ear 
height (cm), ear length (cm), ear diameter (cm) and grain yield per plant (g) 
were recorded from ten plants in each row.  
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Heterosis in F1  for above mentioned characters was calculated in percentage 
over the mid parent and better parent values using following formulae to 
determine whether F1 hybrid means were significantly different from mid 
parent and better parent values (15):  
 

Heterosis  "t" = (F1ij  - MPij ) / 3/8EMS  
Heterobeltiosis "t" = (FIij – Better parent) / 1/2EMS  

FIij = The means of the ijth F1 crosses 
Mpij = The mid-parent value for the ijth  
i = The female parent  
j = The male parent 

 

RESULTS AND DISCUSSION 
 
Highly significant differences among genotypes were observed for all the 
characters studied (Table 1). It indicated the existence of genetic variability 
for effective future breeding progrmme. 
 
Table 1. Mean squares of some metric traits.  
 

SOV Df 
n-1 

Plant 
height 

Ear height 
 

Ear length 
 

Ear diameter 
 

Grain yield/ 
plant  

Replication 2  577.6 260.1 0.000 0.030 240.1 
Genotype 19 366.737** 236.205** 5.386** 0.384** 1747.737** 
Error 38 28.758 15.574 0.095 0.068 128.363 
Total 59      

 
Plant height 
 

The data (Table 2) revealed that all hybrids showed highly significant 
increase in plant height over their mid parents. Heterosis was observed in 
crosses over mid parents varying from 31.53 percent (F-113 x F-107) to 
101.15 percent (F-147 X F-103). The magnitude of heterobeltiosis varied from 
30.36 percent (F-113 x F-107) to 87.29 percent (F-147 x F-103). In this case 
heterosis was observed in all crosses over their mid and better parent values 
which depicts the presence of over dominance gene action in these crosses. 
The results confirmed the findings of some earlier workers (2, 5, 7, 8, 10). 
 
Ear height 
 
The data (Table 2) showed significant differences for ear height between F1,s 
and  their  parents  except  the  cross  F-131 x  F-107. The  highest  value  of  
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heterosis (126.53%) over mid parent was observed for cross F-147 x TZI-
4009. The hybrid vigour over better parent ranged from 5.8 (F-131 x F-107) to 
117.95 percent (F-143 x F-103). These observations are in accordance with 
Velichko et al. (12). 
 

Ear length 
 
With regards to ear length, all crosses showed highly significant difference 
over mid as well as better parents except F-147 x F-105. Hybrid vigour over 
mid parent ranged from 17.12 (F-147 x F-105) to 38.80 percent (F-131 x F-
107) (Table 2).The corresponding values for heterobeltiosis ranged from 7.55 
(F-147 x F-105) to 32.03 percent (F-131 x F-107). Vidal et al. (14) also 
reported hybrid vigour for this character. 
 
Ear diameter 
 
The perusal of results (Table 2) showed that heterosis over mid parent values 
ranged from 0.73 (F-131 x TZI-4009) to 43.19 percent (F-113 x F-103), while 
over better parent it ranged from -3.32 (F-113 x TZI-4009) to 36.34 percent 
(F-113 X F-103). These findings agreed to those of Velichko et al. (12) and 
Ogunboded et al. (8). 
 
Grain yield per plant 
 
Highly significant differences between F1,s and their parental values were 
observed (Table 2). All the crosses showed an appreciable amount of 
heterosis of F1s over mid parents ranging from 78.69 (F-131 x F-105) to 
406.89 (F-147 x F-103) and over better parents it ranged from 51.25 percent 
(F-143 x F -107) to 359.37 percent (F-147 x F-103). Similar results have also 
been reported by earlier scientists (1, 9, 10, 11, 13). 
 
The study concludes that effective selection for superior genotypes is 
possible considering plant height, ear height, ear length, ear diameter and 
grain yield per plant.      
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