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ABSTRACT 
 

The study was conducted at the experimental research farm of Central Cotton 
Research Institute, (CCRI) Multan and Punjab Seed Corporation (PSC) Farm, 
Khanewal, Pakistan on 48 cotton (Gossypium hirsutum) genotypes i.e. 12 
parents and their 36 F1 hybrids at two locations to find out direct and indirect 
effects of fiber traits on seed cotton yield using path coefficient analysis. 
Results showed that GOT percentage had positive direct effect (0.734) on seed 
cotton yield at Khanewal location while negative direct effect (-0.03) at Multan. 
The indirect positive effects of GOT percentage were found for fiber strength 
(1.785) and fiber uniformity index (0.187) while negative indirect effects were 
observed for upper half mean length at both Multan and Khanewal locations. 
Fiber length exhibited positive direct contribution (3.272) towards seed cotton 
yield for Khanewal while fiber length had negative direct effect (-0.218) for seed 
cotton yield at Multan. Fiber strength indicated positive direct effects (0.798) 
towards seed cotton yield at Multan while negative at Khanewal location. The 
negative direct effects (-0.421) were shown by micronaire value towards seed 
cotton yield at Khanewal while positive (0.265) at Multan. Micronaire value 
depicted positive indirect effects for fiber strength and fiber uniformity index at 
Khanewal, while at Multan it is positive for fiber strength and negative for FU 
index. The upper half means length showed positive direct effects (1.207) on 
seed cotton yield at Khanewal while negative direct effects (-0.529) at Multan 
location.  
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INTRODUCTION 
 

Cotton fiber is used for cloth and cotton seed is the second largest source of 
vegetable oil production in the world (16). In Pakistan cotton contributes 
about 50-62 percent of total domestic edible oil production (6). Cotton crop 
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contributed 24.61 percent share in total value addition of major agricultural 
crops of Pakistan (6). 
 
For the improvement of cotton lint quality, evolvement of varieties which 
could fulfill our present day needs is required. For this purpose we have 
applied line x tester technique of Kempthorne (13) for the development of 
desirable cotton varieties. This technique is basically a collection of 
information about different components of a genotype to reach an agreement 
for the development of a profitable variety i.e. proportional contribution, 
combining ability, heterosis and heterobeltiosis, correlation and path analysis. 
 
In most studies involving path analysis, researchers considered the predictor 
for characters as first-order variables for analyzing their effects over a 
dependent variable such as yield. The path coefficient analysis is a statistical 
technique of partitioning the correlation coefficients into its direct and indirect 
effects (10, 19). 
 
In order to plan a breeding program for developing high fiber quality 
genotypes, we need the association of characteristics affecting the yield. 
Several experimental studies were conducted by various scientists using path 
coefficient analysis to measure direct and indirect effects in cotton (1, 5, 9, 
14). The present research work was conducted to find out direct and indirect 
effects of fiber traits on seed cotton yield using path coefficient analysis. 
 

MATERIALS AND METHODS 
 

The experiment was conducted during 2009-10 crop season using 12 
parents, six promising lines (CIM-555, CIM-557, CIM-541, CIM-573, CRSM-
2007 and CRSM-6070) and six commercial varieties as tester parents (CIM-
707, CIM-506, CIM-496, LRA-5166, DPL-45 and GH-2-1-75)]. Line x tester 
design coined by Kempthorne (13) was applied. In first year these parents 
were crossed according to the design of Kempthorne along with selfing of 
some flowers to get the selfed seed. The next year F1 seed along with the 
selfed seed was sown on May 23, 2009 at the experimental research farm of 
Central Cotton Research Institute (CCRI), Multan and on May 24, 2009 at 
Punjab Seed Corporation (PSC) farm Khanewal, Pakistan. The experiment 
was laid out in RCBD with three replications at both locations. Plant to plant 
and row to row distance was kept at 30cm and 75cm, respectively. Each 
experimental unit comprised four 2 meter rows comprising 15 plants. All the 
recommended agronomic and plant protection measures were applied for 
ensuring good crop stand. The seed cotton was picked carefully on full 
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maturity of the crop and air dried. After which two samples (A & B) were 
taken from each repeat of each genotype. These samples were ginned by 
eight saw ginning machine. The ginning machines were standardized in such 
a way that the ginning loss may not exceed 2 percent. The ginning out turn 
percentage was calculated by following formula: 
 

           Lint weight 
Ginning out turn (GOT)% = ————————————x 100 

                   Weight of seed cotton 
 
Fourty grams of lint from each sample was taken in a paper envelope 
signifying the name of genotype and ginning number on envelope and sent to 
fiber testing laboratory of CCRI, Multan for the fiber quality analysis i.e. GOT 
(%) staple length (mm), micronaire value (µginch-1), staple strength (G Tex-1), 
fiber means length, upper half means length and fiber uniformity index (%). 
The data thus generated were analyzed (18) and estimated the direct and 
indirect effects of fiber traits on yield of seed cotton for path coefficient 
analysis. 
 

RESULTS AND DISCUSSION 
 

Ginning out turn (GOT) 
 
Direct effect of GOT percentage was found negative (-0.03) at Multan 
location but at Khanewal location the direct effect of GOT percentage was 
positive (0.734) towards seed cotton yield. The indirect positive effects of 
GOT percentage were found for fiber strength and fiber uniformity index 
while negative indirect effects were observed for upper half mean length at 
both Multan and Khanewal locations. At Multan GOT percentage showed 
indirect positive contribution in case of fiber length, fiber strength, micronaire 
value, mean length and fiber uniformity index. The indirect negative 
contribution for fiber length, micronaire value and mean length at Khanewal 
was observed. Some scientists have also observed similar results that 
ginning out turn percentage had positive direct effects on seed cotton yield 
(19). Some earlier scientists reported that ginning out turn had positive and 
direct effect on seed cotton yield (15). Some prominent scientists reported 
results that GOT percentage had direct effect on seed cotton yield (2). Some 
scholars also observed that GOT percentage indicated negative and low 
effect on seed cotton yield which are in contrast to present research findings 
due to the use of different genotypes (12). 
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Table 1. Path coefficient analysis of fibre traits studied at Multan. Direct and indirect 
effects matrix. 

 
Variables GOT% FL FS MN ML UHML FU SCY 
GOT% -0.03 0.609 0.199 0.231 0.024 -3.189 2.737 0.581 
FL -0.078 -0.218 -0.381 -0.568 -0.009 0.933 0.209 -0.112 
FS 1.785 -0.043 0.798 0.84 0.006 -5.514 2.892 0.764 
MN -0.309 0.364 0.201 0.265 0.308 0.1428 -0.849 0.1228 
ML -0.204 0.31 0.196 -0.248 0.006 -2.763 2.773 0.07 
UHML 0.227 0.523 -0.087 -0.942 -0.102 -0.529 0.683 -0.227 
FU 0.187 0.224 0.041 0.218 -0.012 -0.694 0.06 0.024 

 
Table 2. Path coefficient analysis of fiber traits studied at PSC Farm, Khanewal, Direct 

and indirect effects matrix. 
 

Variables  GOT% FL FS MN ML UHML FU SCY 
GOT% 0.734 -0.894 1.09 -0.172 -0.19 -0.206 0.121 0.483 
FL 0.203 3.242 -4.974 0.288 0.407 0.901 -0.311 -0.244 
FS 0.128 3.094 -4.174 0.263 0.437 0.976 -0.362 0.362 
MN -0.299 -1.218 3.914 -0.421 -0.593 -0.584 0.167 0.966 
ML 0.12 1.133 -2.349 0.214 1.165 0.361 -0.287 0.357 
UHML 0.125 2.421 -4.062 0.204 0.349 1.207 -0.31 -0.066 
FU 0.136 1.549 -1.488 0.108 0.515 0.574 -0.65 0.744 

GOT% = Ginning out turn %age, FL = Fiber length, FS = Fiber strength, MN = Micronaire 
value, ML = Mean length, UHML = Upper half mean length, FU = Fiber uniformity, index, SCY 
= Seed cotton yield. 
Note: Seed cotton yield is dependent variable. The last column shows genotypic correlations 
of independent variables with SCY. 
 
Fiber length (FL) 
 
Fiber length exhibited negative direct contribution (-0.218) towards seed 
cotton yield at Multan while positive direct effects (3.242) at Khanewal. 
Indirect positive effects of fiber length were found for upper half means length 
while negative indirect effects for fiber strength at both Multan and Khanewal 
locations. The indirect positive effects were observed for fiber uniformity 
index while negative indirect effects for GOT percentage, fiber length, 
micronaire value and mean length only at Multan location. The positive 
indirect effects of fiber length on seed cotton yield were observed for GOT 
percentage, fiber length, micronaire value, mean length and upper half 
means length while negative indirect effects for fiber uniformity index at 
Khanewal location only. Similar results were also reported by Thiyagu et al. 
(18) reported similar results as observed at Multan location that staple length 
had positive direct effect on seed cotton yield. In similarity to Khanewal 
location Ahuja et al. (2) in their study also concluded that fiber length had 
negative direct effects on seed cotton yield. 
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Fiber strength (FS) 
 
Fiber strength indicated positive direct effects (0.798) at Multan, while 
negative (-4.174) towards seed cotton yield at Khanewal location. Indirect 
positive effects were observed for GOT percentage, micronaire value and 
mean length at both Multan and Khanewal locations. At Multan positive 
indirect effects were found for fiber uniformity index. The negative indirect 
effects were observed for upper half mean length and fiber length at Multan 
while these traits showed positive indirect effects at Khanewal location Ahuja 
et al. (2) also found similar results Some other scientists (15) reported that 
fiber strength had positive and direct effect on seed cotton yield. Wright (19) 
suggested that staple strength had positive direct effect on seed cotton yield. 
 
Micronaire value (MN) 
 
The negative direct effects (-0.421) were shown by micronaire value towards 
seed cotton yield at Khanewal while effects were positive and direct (0.265) 
at Multan location. Micronaire value depicted positive indirect effects with 
fiber strength while negative indirect effects were shown by GOT percentage 
at both Multan and Khanewal locations. The indirect positive effects were 
observed for fiber length, fiber strength and mean length at Multan location 
only. At Khanewal negative indirect effects were observed for fiber length, 
mean length and upper half mean length. Earlier scientists (15) reported that 
fiber fineness directly affect seed cotton yield. With reference to Khanewal 
some scientists (19) reported similar results. Farooq (11) reported that fiber 
fineness had positive and indirect effect on seed cotton yield. 
 
Mean length (ML) 
 

Mean length showed positive direct effects (0.006 and 1.165) towards seed 
cotton yield at Multan and Khanewal. The positive indirect effects of mean 
length on seed cotton yield were observed for fiber length at both Multan and 
Khanewal locations. The positive indirect effect was observed for fiber 
strength and fiber uniformity index while negative indirect effects were 
observed for GOT percentage, micronaire value and upper half mean length 
at Multan location only and these traits showed positive indirect effects at 
Khanewal location.  
 
Upper half means length (UHML) 
 
The upper half means length showed positive direct effects (1.207) on seed 
cotton yield at Khanewal while negative (-0.529) at Multan. The indirect 
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positive effects were shown for GOT percentage and fiber length while 
negative indirect effects were found for fiber strength at both Multan and 
Khanewal locations. At Khanewal location positive indirect effects were 
shown by micronaire value and mean length while these traits showed 
negative indirect effects at Multan location. 
 
Fiber uniformity index (FU) 
 
Positive direct contribution was observed by fiber uniformity index (0.06) 
towards seed cotton yield at Multan while negative direct effects (-0.65) were 
noted at Khanewal location. Fiber uniformity index showed positive indirect 
effects for GOT percentage, fiber length and micronaire value at both Multan 
and Khanewal locations. The positive indirect effects of fiber uniformity were 
observed on seed cotton yield for fiber strength while negative indirect effects 
were observed for mean length and upper half mean length at Multan 
location only. At Khanewal location mean length and upper half mean length 
showed indirect positive effect while negative effect was observed for fiber 
strength. With reference to results of Multan location Wrigth (19) reported 
similar results. 
 

CONCLUSION 
 

All results from the above experiment indicate that correlation and its direct 
and indirect effects have significant difference for different traits with variation 
in both parents and their F1 hybrids. Moreover it was concluded that GOT 
percentage, fiber length, strength, micronaire value, fiber means length, 
upper half mean length and fiber uniformity index characters should be 
considered important while scheduling breeding programme to increase seed 
cotton yield. 
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