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GENETIC CORRELATION, PATH COEFFICIENT AND HERITABILITY
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Muhammad Akbar, Javed Ahmad and Faqir Muhammad Azhar
Department of Plant Breeding and Genetics,

University ofAgriculture, Faisalabad
The genetic correlation showed that seed cotton yield was positively and significantly conflated with number ofbolls per plant, number of seeds per boll and plant height. Path coefficient analysis revealed that number of bolls per plant had maximum positive direct effect on yield of seed cotton and number of seeds per boll, plant height and boll weight also contributed to the seed cotton yield potential of a plant via number of bolls per plant. The results suggested that selection for a promising cotton genotype may be accomplished with an optimistic compromise between number of bolls per plant, boll weight, number of seeds per boll and plant height. The h2B were high for plant height, number of bolls per plant, yield of seed cotton and moderate for boll weight and number of seeds per boll.

INTRODUCTION
Seed cotton yield of a plant is affected by both genetic and environmental factors and thus genotype-enviromnental interaction makes difficult to quantify the genetic potential of a plant. However, the potential of a plant may be predicted easily if information about the nature of association of yield with its components and the extent to which they influence the productivity of a plant is available, Studies on the existence of correlation among yield and its components, and path coefficient analysis is essential before making selection of plants showing increased yield of seed cotton. The exercise ofselecting the promising genotypes from the breeding population becomes easier and more effective if some information about the transmissibility of variaLion in the characters in following generation is also available,
 (
47
)The present studies were conducted in order to determine the correlation among yield and its components to identify the characters which directly influence the yield potential of cotton plant, and to estimate heritability of variation in different characters using both local and exotic plant material,
MATERIALS AND METHODS
The present study was carried out in the

Department of Plant Breeding and Genetics,

University of Agriculture, Faisalabad during

1989-90, The plant material used in these inves-

tigations was developed by crossing four strains

of upland cotton namely, AUH-50, A-8100.

BW-76-31DH and PD-695 in all possible com-

binations (excluding their reciprocals) during

Feb.-March 1989. The F, seed obtained from six

single crosses and four selfed parents was sown

in the field in four replications following

randomized complete block design. The seed of

each entry was dibbled in single rows spaced 75

cm apart with plants 30 cm apart within the row.

At maturity, the data on yield of seed-

cotton per plant, number of bolls per plant, boIl

weight, number of seeds per boll and plant

height were recorded on individual plant basis.
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The means of each of the characters were subjected to analysis of variance technique (Steel and Tonic, 1980). The coefficient of genotypic correlation among the five traits were computed according to the formula given by Kwon and Torrie (1964). Path coefficient was done as described by Dewey and Lu (1959),
RESULTS AND DISCUSSION
The analysis ofvariance of data (Table 1) showed that genotypic differences for all the 

the "r$" being 0.840 and 1,004, respectively. Similar results were found by Azhar et al. (1984) and Mithaiwala eta!, (1984). Boll weight with "rg" --- 0.647 appeared to be positively and significantly related with number of seeds per boll, relationship with yield per plant was revealed to be non-significant (r, = 565). Khan et al. (1991) concluded similar results. The high
" value i.e., 0.822 exhibited that association between number of seeds per boll and yield of seed cotton was very strong.

Table 1	Mean squares for analysis of variance for different traits in cotton
(G. hirsutum L.)

 (
soy
o	
TO.0
df seed—cotton boils 
per plant	
plant
-
'
Weight
1
0.0
seeds	
height
boll
)

 (
Genotype 
Replication 
Error
)
	9
	2969.017**
	279.803**
	0.162* *
	25.125**
	962.247**

	3
	1282.646*
	80.292*
	0.054ns
	4.425ns
	21.156ns

	27
	279.049
	21.551
	0.034
	4.221
	59.603




41= P<0.05 , *•=1'<0.01 & ns=non significant

characters studied were statistically significant (P < 0.01). The results of genetic correlations and path coefficient analysis along with estimates of broad-sense heritability (h2R) of plant characters arc given in Tables 2 and 3, respectively.
The coefficient of genetic co rre lat ion (Table 2) showed that association of plant height with number of bolls per plant = 1.036), number of seeds per boll (rg = 0.843) and yield of seed cotton (rg = 1.039) was significantly positive, whilst with boll weight the relationship was non-significant (r = 0.353). The correlation between number °Nails per plant and boll weight was positive (r, = 530) but it was non-significant, however number of bolls were positively and significantly correlated with number of seeds perboll andyield of seed cotton,
 (
48
)Table 2.	Coefficient of genetic correlation
among yield and its components
No.of boll:. Boll No. of seeds Yield Trait	plant -1 Weight boll -1	plant -I
	Plant height 0,901=*
	0353'
	0.843
	· •
	0.931**

	No. of bolls plant-1
	· 0.530'
	0.840
	**
	0.91 To*

	Boll weight
	
	0.647
	*
	0565 "

	No. of seeds boll
	
	
	
	0.822**



;Shows level o significance at 5 and respect ively.
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The results of path coefficient analysis (Table 3) revealed that plant height had negative direct effect on plant yield (-0.872). It greatly affected the yield of seed-cotton via number of bolls per plant (1,208) and to lesser degree via boll weight (0,020). Similarly the effect of number of bolls on seed cotton yield of a plant was greater (1.166). Boll weight also influenced the plant yield through number of bolls per plant (0.618); the effect of boll weight seeds per boll had direct effect on seed cotton yield.
The analysis of the data (Table 3) further revealed that the estimates of broad sense heritabilities (hz.) were high for plant height (0.791), number of balls per plant (0.750) and yield of seed cotton (0.707) while these estimates were moderate for boll weight and number of seeds per boll, the values being 0.484 and 0,553, respectively.


	Table 3
	Path coefficient analysis depicting direct(parenthesis) and indirect effects of yield components on yield of seed—cotton
	

	Trait
	Plant height
	No. of boll plant-1
	Boll Weight
	No. of seeds boll -1	r g
	h2 B

	Plant height
	(-0.872)
	1.208
	0.020
	—0.102
	1.039**
	0.791

	No. of bolls plant"
	—0.090
	(1.166)
	0.030
	—0.102
	1.004s*
	0.750

	Boll weight
	—0.031
	0.618
	(0.056)
	—0.078
	0.565
	0.484

	No. of seeds boll
	—0.80
	0.980
	0.037
	(0.121)
	0.822
	0.553

	Yield of seed—cotton
	4.•
	
	
	
	
	0.707


significant at 5% level of probability.

itself was negligible (0.056) as previously concluded by Tyagi et al, (1989), Although genetic relationship of number of seeds per boll with plant yield, (rs — 0.822) was strong, its direct effect on the yield was very small (0.121); it influenced the yield via number of bolls per plant (0.980). Direct and indirect effects of components of yield on the final productivity of plant had been studied by Waldia et al. (1979) in Arboritan sp. and Khan et al. (1991). All these workers reported that boll weight, number of bolls per plant, seed index and number of
 (
49
)The path coefficient analysis of the (am suggested that it was the number of bolls developed on a plant which directly affected the yield of seed-cotton. The direct effects of other plant characters on seed cotton yield were negligible. However the indirect effects of the characters through number ofbol is per plant appeared to be substantial, and again suggested the importance of number of bolls per plant. This nature of genetic constitution of the plant material may advantageously be exploited by a plant breeder by imposing strong selection pressure only on
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number of bolls per plant and the chances of success of identification of a potential genotype are greater as compared with the breeding material in which seed-cotton yield may be the result of multidirectional interactions of different yield components as has been observed by Khan et al. (1991).
Although the estimates of broad sense heritabilifies may be of a value to a cotton breeder while making selection for number of bolls per plant and other plant characters which affected the yield of seed cotton through number of bolls per plant, according to Falconer (1981) the estimates are subjected to considerable environmental variation, and therefore must be interpreted with great care and caution. Nonetheless, the estimates reported here may provide a guideline to a cotton breeder using the present plant material.
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