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Abstract: Correlation and path coefficient analysis were carried on 28 interspecific hybrids and 8 
parents of hirsutumbcotton. Genotypic correlation studies revealed that number of bolls per plant, boll 
weight,  number of monopodia per plant, number of sympodia per plant, seed index, lint index and 
plant height have significant association with seed cotton yield per plant. Path coefficient analysis 
showed that number of bolls per plant exhibited maximum direct effect on seed cotton yield per plant 
followed by boll weight, number of sympodia per plant and lint index. The maximum positive indirect 
effect on seed cotton yield per plant was observed through number of bolls per plant. Thus due 
emphasis should be given to number of bolls per plant, boll weight and lint  index for improvement in 
seed cotton yield. 
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INTRODUCTION 

 
Cotton is one of the most important cash crops in India and is the second largest producer of raw cotton in 

the world. Cotton being an often cross pollinated crop large amount of variation is observed for many important 
traits. Seed cotton yield is a complex and polygenically controlled and highly influenced by the environment. 
Similarly, the fibre quality also, hence selection based on yield alone is not effective. Where as yield component 
traits are less complex in inheritance and are less influenced by the environment. In order to enhance the yield 
potential of the cotton varieties an understanding of the relationshipamong different characters is more 
important (McCarty et al. 2008). Knowledge on the extent of association between yield components and fibre 
quality traits  conferring seed cotton yield would be very helpful to decide the traits to be given due importance 
in selection for high yield. The magnitude of relationship between various plant characters is measured by 
correlation coefficient analysis which  determines the component characters on which selection can be based for 
improvement  in seed cotton yield and fibre quality. Selection based on association analysis is ineffective, hence 
path coefficient analysis  helps in partitioning the observed correlation coefficient into components of direct and 
indirect influences and provide better insight of character relationship.  Very limited information is available 
under red soil grown  upland cotton hence this has been undertaken to estimate the association and path 
coefficient analysis for yield and fibre quality traits in cotton grown under red soil situation. 
 

MATERIALS AND METHODS 
 
The experimental material consisted of 28  hybrids of upland cotton  developed through diallel crossing of  

selected parents: MCU-5, JK-276-4, JK-260.2, CWROK-165, Sahana, NISD-2, VRS-16 and HYPS-152 during 
2008-09. The hybrids along with parents were grown in randomized complete block design with three 
replications during Kharif 2009-10 at Gorrekunta farm Regional Agricultural Research Station, Warangal. The 
soil is pure red type, the  inter and intra row spacing adapted was 90 cm x 60 cm. Each plot consisted of one row 
of 6 meters and observations  were  recorded on five randomly selected plants from each genotype per 
replication for characters: plant height (cm), Number of monopodia per plant, Number of Sympodia per plant, 
number of bolls per plant, Boll weight (g), Seed index (g), Lint index(g), and Seed cotton yield per plant(g). 
Ginning out Turn (%), 2.5% span length (mm), Micronaire (10-6 g/in), Bundle strength (g/tex), Uniformity ratio 
and  fibre elongation (%) were recorded on plot basis. The fibre quality characters were analyzed at CIRCOT, 
Regional unit Lam, Guntur.  

 
Statistical Analysis: 

The data were statistically analysed to estimate the genotypic  correlation coefficients  between seed cotton 
yield and other component traits as well as among the components traits as per the method suggested by  Singh 
and Chaudhary (1979). Path coefficient  analysis was done for yield components and fibre quality traits to find 
out  the direct and indirect effects of different characters on seed cotton yield. The genotypic correlation 
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coefficients were used to work out path coefficients (Dewey and Lu, 1959). The statistical analysis was carried 
out using indostat software. 

 
RESULTS AND DISCUSSION 

 
Correlation Studies: 

The analysis of variance indicated significant differences among the genotypes for all the character. 
Correlation provides information on the nature and extent of relationship among the characters. Selection for 
yield will be effective when it is based on  its contributing component traits rather than relying on yield alone. 
When the selection pressure is applied for a trait, the population being improved for   a trait also gets improved 
in respect to all traits associated with it. Thus correlation study facilitates simultaneous improvement of two or 
more characters. Knowledge of the relationship among yield components is essential for formulation of breeding 
programme aimed at achieving the desired combination of various components of yield. 

The estimates of correlation  coefficients was worked out among 14 yield and fibre quality related  
characters with seed cotton yield per plant ( Table-1). Of total traitsseven traits namely number of bolls per 
plant, boll weight, number of monopodia per plant,  number of sympodia per plant, seed index, lint index,  and 
plant height had a significant positive association with seed  cotton yield per plant. Hence selection for these 
traits will help in selecting genotypes with higher seed cotton yield per plant. Similar results of positive 
association between yield and fibre quality traits was reported by Aguado et al. (2008), Mahantesh (2009), 
Ashok kumar and Ravi Kesavan (2010). 

The inter correlation between the quantitative yield contributing traits viz, Plant height-with number of 
monopodia per plant, number of sympodia per plant, number of bolls per plant and seed index: Number of 
monopodia per plant with boll weight, seed index, lint index,  and fibre elongation: Number of sympodia per 
plant with number of bolls per plant: Boll weight with seed index and lint index were positive and significant 
indicating the possibility of simultaneous improvement of these traits. Similar results were reported by Sakthi et 
al. (2007), Do-Tha-Ha-An et al. (2008), Kalpande et al. (2008). 

Among the yield contributing traits it is interesting to note that ginning out turn has significant negative 
inter correlation with seed index. The fibre quality traits exhibited positive inter correlation among themselves , 
some of these showing significance. 2.5% span length with bundle strength and fibre elongation: Micronnaire 
with Uniformity ratio: bundle strength with fibre elongation. Where as 2.5% span length  had significant 
negative inter correlation with uniformity ratio, micronnaire and Ginning out turn. These findings are in 
accordance with the results of Preetha and Raveendran (2007), Do-Tha-Ha-An et al. (2008). 

Hence selection based on plant height, number of sympodia, number of bolls per plant, boll weight. lint 
index, and seed index along with quality traits span length, bundle strength and fibre elongation will bring about 
break through in cotton yields 
 
Path coefficient Analysis: 

The effect of  independent character on the dependent is known as direct effect ,where as effect of an 
independent character on  the dependent one on other independent traits is known as indirect  effect. The  study 
of path coefficients enable  breeder to concentrate on the variable which show  high direct effect on  seed  cotton  
yield. 

The genotypic correlation coefficient of seed cotton yield with other yield contributing and fibre quality 
traits were further partitioned into direct and indirect effects (Table-2).The component of residual effect of path 
analysis in yield and fibre quality traits was 0.321. The low residual effect  indicated that the characters chosen 
for path analysis were adequate and appropriate. 

Among the traits studied number of bolls per plant exerted maximum direct effect on seed cotton yield per 
plant followed boll weight, number of sympodia per plant and lint index. 2.5% span length and uniformity ratio 
also had positive direct effect. The results are in accordance with the findings of  Do-Tha-Ha-An et al. (2008) 
and Venkateshwarlu et al. (2010). Maximum indirect positive effect on seed cotton yield per plant was recorded 
for number of sympodia per plant and plant height through number of bolls per plant. Seed index and lint index 
through boll weight. 

The direct and indirect effects of yield characters number of bolls per plant, boll weight, lint index, number 
of sympodia per plant recorded major  yield contributing traits and should be considered for yield improvement 
under hybridisation programme. Based on correlation and path analysis it is suggested due emphasis should be 
given to number of bolls per plant, boll weight, lint index and number of sympodia per plant for increasing seed 
cotton yield per plant for the red soil situation. 
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Table 1: Genotypic correlation coefficient for different character pairs of Gossypium hirsutum L. parents and hybrids 

Character PH  
(cm) NMP NSyP NBPP  BW GOT% SI LI 2.5% SL MIC BS UR FE  SCYP(g) 

PH (cm) - 0.1723* 0.5112** 0.3500** 0.0441 -0.0382 0.2422** 0.1482 0.0092 0.0421 -0.2411** -0.0821 0.1223 0.4218** 

NMP  - -0.0122 -0.5826** 0.5925** 0.0020 0.2920** 0.1822* 0.1213 0.1122 0.1232 -0.1120 0.1825* 0.3211** 

NSP   - 0.5625** 0.0221 0.1311 0.0442 0.0925 -0.1156 -0.0412 -0.1135 0.0422 0.0434 0.7641** 

NB    - -0.2842** 0.5231** -0.1205 0.0391 -0.0987 -0.1741* -0.3841** 0.0516 -0.1682* 0.3725** 

BW     - -0.0411 0.4232** 0.2871** 0.1212 0.1121 0.2221** -0.0421 0.1329 0.6911** 

GOT%      - -0.1712* 0.3212** -0.2412** 0.1113 0.3136** 0.2211** -0.0921 0.0496 

SI       - 0.7215** 0.3122*8 0.3218** -0.0022 -0.1156 0.3728** 0.3942** 

LI        - 0.0216 0.3801** -0.1415 0.0721 0.2812** 0.3256** 

2.5% SL         - -0.1722* 0.6213** -0.4412** 0.2913** -0.1319 

MIC          - 0.0632 0.2956** 0.0930 0.1285 

BS           - -0.3622** 0.2881** -0.0185 

UR            - -0.0421 -0.0212 

FE             - -0.0015 

SCYP              - 

PH-Plant height(cm), NMP-No. of monopodia per plant, NSyP-No. of Sympodia per plant, NBPP-No. of bolls per plant,  BW-Boll weight (gm), GOT –Ginning out turn (%), SI-Seed 
index, LI-Lint index, SL- Span lengh, Mic- Micronnaire BS-Bundle strength, UR-Uniformity ratio, FE-Fibre elongation, SCYP-Seed cotton yield per plant (g) 
** = Significance at 1% level, * = Significance at 5% level. 
 
Table 2: Genotypic path coefficients of various traits  influencing seed cotton yield 

Character PH 
(cm) 

NMP NSP NB  BW GOT% SI LI 2.5% SL MIC BS UR FE  rg SCYP 

PH (cm) -0.0012 -0.0085 -0.0026 0.2210 0.0421 0.0051 -0.0041 -0.0062 0.0001 0.0002 0.0032 0.0004 -0.0033 0.4218** 
NMP -0.0112 0.0010 -0.0722 0.0641 -0.0644 -0.0010 -0.0112 -0.0115 -0.0212 -0.0081 -0.0112 0.0001 -0.0112 0.3211** 
NSP 0.0421 0.0015 0.2730 0.2130 0.0691 0.0171 0.0001 0.0032 -0.0251 -0.0100 -0.0182 -0.0092 -0.0020 0.7641** 
NB -0.0321 0.0172 -0.0511 0.0982 0.6451 -0.0121 -0.0331 0.0361 0.0290 0.0133 0.0211 0.0325 0.0149 0.3725** 
BW 0.0082 0.0356 0.0052 -0.1354 -0.0014 0.4892 -0.0251 0.0416 0.0092 0.0115 0.0300 -0.0033 0.0003 0.6911** 
GOT% 0.0125 -0.0112 -0.0925 0.0231 0.0922 0.1512 -0.3951 0.0712 0.0202 -0.0631 0.2210 -0.1225 0.0211 0.0496 
SI -0.0216 -0.0275 -0.0091 0.0522 0.3112 0.0137 0.1151 -0.3251 -0.0301 -0.0211 0.0031 0.01712 -0.0466 0.3942** 
LI 0.0112 0.0242 0.0221 0.0411 0.2342 0.0881 0.0922 0.0082 0.1942 0.0811 -0.0321 0.0014 0.0462 0.3256** 
2.5% SL 0.0071 0.0326 -0.0211 -0.0356 0.0231 -0.0112 0.0188 0.0045 -0.0112 0.0412 0.0481 -0.0311 0.0126 -0.1319 
MIC -0.0144 -0.0022 0.0020 0.0082 -0.0051 -0.0121 -0.0091 -0.0062 0.0045 0.0082 -0.069 -0.0053 -0.0080 0.1285 
BS 0.0180 -0.0081 0.0088 0.0195 -0.0122 0.0186 0.0001 0.0098 -0.0816 0.0156 0.0072 -0.0250 -0.0101 -0.0185 
UR 0.0112 0.0016 0.0001 -0.0810 0.0009 -0.0031 0.0033 -0.0072 0.0081 -0.0038 -0.0068 0.0003 0.0221 -0.0212 
FE -0.0025 -0.0031 0.0011 0.0046 -0.0033 0.0008 -0.0091 -0.0063 -0.0080 -0.0062 -0.0055 0.0031 -0.0015 -0.0301 

  ** = Significance at 1% level, * = Significance at 5% level.                        Residual effect= 0.321  
  Diagonal values are direct effects, other values are indirect effects: rg= Genotypic correlation 
PH-Plant height(cm), NMP-No. of monopodia per plant, NSyP-No. of Sympodia per plant, NBP-No. of bolls per plant,  BW-Boll weight (gm), GOT –Ginning out turn (%), SI-Seed index, 
LI-Lint index, SL- Span lengh, Mic- Micronnaire BS-Bundle strength, UR-Uniformity ratio, FE-Fibre elongation, SCYP-Seed cotton yield per plant (g) 
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