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ABSTRACT 

 
A study was conducted in the Department of Plant Breeding and Genetics, 
University of Agriculture, Faisalabad, Pakistan during 2008-09 to find out the 
genetic inheritance of some economic plant traits in upland cotton (G. 
hirsutum L.). The characters studied were: plant height, number of 
monopodial branches, number of sympodial branches, number of bolls per 
plant and boll weight. Five varieties viz. AC-134, MS-39, CIM-473, 124-F and 
LA85-52-2 were crossed in complete diallel fashion to make 20 F1 hybrids 
including reciprocals. The results manifested that additive type of gene action 
with partial dominance was involved in the inheritance of all above traits. Non-
allelic interaction was found to be absent. These characters may be improved 
through simple selection procedures from F2 generation to onward till the 
desired objective is achieved. 
 
KEYWORDS: Gossypium hirsutum; cultivars; crossbreeding; F1 hybrids; 

agronomic characters; Pakistan.  
 

INTRODUCTION 
 

Cotton (Gossypium hirsutum L.) being an important cash crop of Pakistan is 
called backbone of agriculture. Fibre industry of the country depends upon 
cotton. According to WTO, Pakistan appears to have potential of becoming 
a leading force in the worldwide cotton and textile market (3). This crop 
accounts for 7.3 percent of value added in agriculture and about 1.6 percent 
to GDP (4). The cotton industry and its related services play a pivotal role in 
Pakistan’s economy and contribute 63.9 percent to the total exports. It 
provides raw material to 503 textile mills, 1263 ginning factories, 8.1 million 
spindles and 2622 oil expelling units. It also yields 3.5 to 3.6 million tons of 
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cotton seed which contributes over 64 percent to domestic edible oil 
production (7).  
The selection of promising parental lines has prime importance in the 
success of any breeding programme. The choice of parents is determined by 
their favorable genes and the inheritance pattern of these genes. The 
information regarding genetic variability and factors controlling this variability 
offers a reliable tool for crop improvement. Diallel cross analysis helps locate 
the basis of genetic variation. Thus it facilitates the selection of appropriate 
parents by narrating the type of gene action controlling economic important 
characters. Azhar and Akbar (5) explained that non-additive type of gene 
action was more important for characters like number of bolls and seed 
cotton yield. Additive type of gene action was important for plant height. 
Cravalho et al. (6) reported that additive component was more important for 
number of bolls per plant and plant height. Mohamed et al. (14) explained 
that additive type of gene action was more important for boll weight. Rauf et 
al. (15) explained that addititive and non-additive gene effects were 
important in the inheritance of most of the traits. Kiani et al. (13) explained 
that additive and non-additive gene effects were important in the inheritance 
of boll weight, number of monopodial branches, plant height and number of 
bolls per plant. Similar findings were reported by some other scientists (1, 2, 
5, 17). 
 
The present study was designed to identify the genetic pattern of important 
plant traits in upland cotton varieties that may be utilized in further breeding 
programme for improving the cotton productivity. 
 

MATERIALS AND METHODS 
 
This study was conduced in the Department of Plant Breeding and Genetics, 
University of Agriculture, Faisalabad, Pakistan during 2008-09. Five varieties 
viz. AC-134, MS-39, CIM-473, 124-F and LA85-52-2 were crossed in 
complete diallel fashion. The temperature and light were possibly controlled 
in a way to provide conducive growth of cotton plant during crossing in glass 
house to produce seed for F1 generation. The F1 and their reciprocals 
alongwith parents were grown in the field in triplicated RCBD during May, 
2009. Each entry was planted in each replication in single row with plant to 
plant distance of 30 cm and row to row distance of 75 cm. All agronomic and 
crop protection measures were adopted from sowing to harvest of the crop. 
At maturity, the data on plant height, number of monopodial branches, 
number of sympodial branches, number of bolls per plant and boll weight 
were recorded from six guarded plants in each row. The analysis of variance 
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according to Steel et al. (16) was applied to find out the significance of 
genotypic differences. Genetic analysis was carried out following additive-
dominance model (9, 11). 

RESULTS AND DISCUSSION 
 
The data (Table 1) exhibited significant genotypic differences for boll weight 
and highly significant genotypic differences for plant height, number of 
monopodial/sympodial branches and number of bolls per plant. 
 
Table 1. Mean square values of some quantitative traits of upland cotton. 
 

SOV df Plant height  Number of 
monopodial 

branches 

Number of 
sympodial 
branches 

Number of 
bolls/plant 

Boll weight  

Genotypes 24 227.892** 8.331** 47.590** 36.544** 1.654* 
Replications   2 6.24761 0.1641NS 0.40281NS 0.3547NS 1.5208NS 
Error 48 4.6711 0.1138 0.8321 0.635 2.631759 

*Significant (P ≤ 0.05), **Highly significant (P ≤0.01) 
 
Table 2. Array means for some quantitative traits of upland cotton. 
 

Characters AC-134 MS-39 124-F CIM-473 LA85-52-2 
Plant height 121.06 124.23 122.11 122.42 123.11 
No. of monopodial branches 4.01 4.21 4.09 4.26 4.58 
No. of sympodial branches 7.64 2.20 6.39 6.29 6.05 
No. of bolls/plant 15.46 16.03 16.24 16.71 16.30 
Boll weight 2.33 2.27 2.30 2.45 2.17 

 
The Vr/Wr graphs (Fig. 1-5) display that regression coefficients (b) for plant 
height (1.038 ± 0.13), number of monopodial branches (0.996 ± 0.152), 
number of sympodial branches (0.981 ± 0.260), number of bolls per plant 
(0.870 ± 0.178) and boll weight (0.940 ± 0.211) deviates significantly from 
zero but not from unity which make the data fit for further analysis. It also 
suggested the absence of epistasis in expression of these characters. 
 
Regression line intercepted Wr axis (Fig. 1) above the point of origin which 
indicates that plant height was controlled by the additive type of gene action 
with partial dominance. The distribution of array points on regression line 
suggests that both varieties AC-134 and LA85-52-2, being nearest to the 
point of origin, carried maximum dominant genes while variety MS-39 
possessed maximum recessive genes for plant height as it is located away 
from the point of origin. These results agree to those of earlier researchers 
(2, 6, 8). 
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The results (Fig. 2) depicated additive gene action with partial dominance for 
number of monopodial branches per plant because the regression line 
touched the positive side of Wr axis. The results confirmed the findings of 
some  earlier  scientists  (10, 13, 15). The   position   of  array  points  on  
the  

 

 
 

 

 
regression line witnessed that variety 124-F possessed maximum dominant 
genes as it is nearest to the point of origin while variety LA85-52-2 
possessed maximum recessive genes for number of monopodial branches 
per plant because it is positioned away from the point of origin. 
 
The results (Fig. 3) also advocates the additive type of gene action with 
partial dominance in the phenotypic manifestation of number of sympodial 
branches. Earlier workers (2, 15) have reported similar results. Variety AC-
134 had maximum dominant genes as being closest and LA85-52-2 being 
farthest from the point of origin had maximum recessive genes (Fig. 3). 
 
In Fig. 4, the regression line cuts the Vr/Wr graph above the point of origin 
establishing that additive type of gene action with partial dominance 
managed the expression of number of bolls per plant. Many workers (5, 6, 
12) had observed similar results. From the distribution of array points on 
regression line (Fig. 4) it is evident that variety CIM-473 contained maximum 
dominant genes because it is located nearest to the point of origin. 



Variation in economic plant traits of cotton   

J. Agric. Res., 2011, 49(3) 

309 

Conversely, variety 124-F being farthest from the point of origin carried 
maximum number of recessive genes for total number of bolls per plant. 
 
Additive type of gene action with partial dominance was also observed (Fig. 
5) for boll weight as the regression line cuts Wr axis above the point of 
origin.  
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The results are in accordance with the findings of some previous scientists 
(1, 14, 15, 17). Variety CIM-473 possessed maximum dominant genes as it 
lays nearest to the point of origin whereas varieties 124-F and LA85-52-2 
carried maximum recessive genes for boll weight because these are located 
far away from the point of origin in Vr/Wr graph. 
 

CONCLUSION 
 

The inheritance pattern of all the characters discussed demonstrated the 
involvement of additive genes. This situation is suitable for a breeder where 
he can upgrade these characters through simple selection and hybridization 
procedures. The studies showed that less plant height contributed directly to 
yield. So, breeder can improve plant height through simple selection 
procedures using the variety MS-39 from F2 generation to F6 until the 
objective is achieved.  
 
The results also reveal that breeder can improve number of sympodial 
branches through simple selection procedures from first segregating 
generation to F6. As number of bolls per plant is desirable character 
contributing to yield, so this character may also be considered in breeding 
programme for developing hybrid cotton having more number of bolls per 
plant. Moreover, breeder can improve boll weight  through simple selection 
procedures from F2 generation to F6 until the character is improved. 
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