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Abstract: The main purpose of present research work was to analyze the genetic diversity in 24 Bt and non-Bt 

cotton genotypes for yield and fiber traits including plant height (cm), first sympodial node number, first 

effective boll node number, sympodial branches plant
-1

, bolls plant
-1

, boll weight (g), seed index (g), micronaire 

value (µg/inch), staple length (mm), ginning outturn % and seed cotton yield plant
-1

 (g). Results exhibited that 

genotypes differed significantly at P ≤0.01 for all the studied traits. In cluster analysis, all 24 genotypes were 

divided into five small clusters, indicating the existence of wider genetic diversity among the tested genotypes. 

Cluster number four consisted of four genotypes, this cluster can be characterized as having more number of 

bolls plant
-1

 and seed cotton yield plant
-1

, hence the genotypes of this group may be proved promising result in 

producing higher seed cotton yield plant
-1

. With regards to genetic distance, out of the 276 pairs of 

comparisons, some pairs exposed greater genetic distance while couple of pairs revealed very narrow genetic 

distance; consequently, these pairs can further be utilized in heterosis and backcross breeding programs in 

cotton crop respectively. From PCA analysis, eleven components were isolated from the eleven studied 

characters. The first, second and third components explained 25.4, 19.7, 15.1% of total variation, respectively. 

The cumulative percent of variance accounted of 60.03% in the first three components, demonstrating a 

significantly high variability that can be exploited for further breeding programs in cotton crop. 

Keywords:  Cotton, Genetic Diversity, Seed Cotton Yield, Fiber Traits Cluster analysis, PCA analysis. 

 

I. Introduction 
             Cotton is termed as white gold due to its importance significantly contribution to the national economy 

by providing raw materials to the local textile industries and as an export item. Pakistan is the fourth largest 

cotton producer and exporter in the world, it accounts about 6.9% in Agriculture and about 1.4% in GDP. For 

increasing the production potential of cotton varieties it is important to understand the relationship among 

different characters (McCarty et al., 2008). The analysis of correlation coefficient deals with the extent of 

association between several plant traits and finds out the component traits which help in selection for the 

enhancement in yield and improvement of fiber quality. Genetic variability is the key to the success and serves 

as blood to any breeding program for crop improvement. Genetic diversity of cultivated cottons is declining due 

to repeated use of the same elite germplasm as parental material. The genetic diversity depends on the number 

and the diversity of the original ancestors involved in the development of a germplasm pool. There are many 

sources of cotton germplasm representing a range of genetic diversity, but the germplasm is not well utilized for 

increasing the genetic variability which can be available for cotton improvement (Bowman et al., 1996). 

Broader sense variability increase the chances of selection for a specific genotype, due to this reason heritability 

is a good indicator to transfer the required traits from parents to their off spring.  

            Keeping in view to above mentioned facts, that current study was aimed to assess the genetic 

variability for yield and fiber traits in Bt and non-Bt cotton genotypes using various statistical approaches so that 

the promising genotypes could be identified for development of improved cotton varieties. 

 

II. Material And Methods 
            An experiment was conducted in an Experimental area Department of Plant Breeding and Genetics, 

Sindh Agriculture University, Tandojam. The genetic materials consisted of 24 Bt and Non-Bt cotton, 

Gossypium hirsutum L., genotypes, viz. BT-555, SGA-1, Lalazar, S-1-815, MNH-886, CIM-496, FH-113, CIM-

534, BT-886, FH-901, BT-905, CRIS-494, IR-3701, IR-1524, CRIS-134, CRIS-342, BT-142, BT-703, Tarzan-

1, Neelam-121, AA-804, MG-6, NIAB-78, and CRIS-121 sown in Randomized Complete Block Design with 

four replications, Seedlings are thinned before first irrigation to maintain plant to plant distance 30 cm, while 

row to row distance was kept 75 cm. All the recommended cultural and agronomic practices were adopted 

uniformly throughout the growing period. Data were collected for plant height (cm), bolls plant
-1

, sympodial 
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branch plant
-1

, 1
st
 effective boll node number, 1

st
 sympodial node number, boll weight (g), ginning outturn 

percentage (GOT%), seed index (100-seed weight, g), staple length (mm), micronaire value (µg/inch) and seed 

cotton yield plant
-1 

(g). 

            Data were evaluated for their mean performance, analysis of variance, heritability analysis, principal 

analysis component, cluster analysis, genetic distance and traits diversity analysis. The recorded data was 

analyzed through different computer program such as Statistix 8.1 software, Popgene computer software and 

NTSys-pc software. The results of each analysis are given in their respective headings. 

 

III. Experimental Results 
        The present study was carried out to assess the genetic diversity among 24 Bt and non Bt cotton 

genotypes. The analysis of variance, mean comparisons, correlation and principal component analysis were 

derived through Statistix v. 8.1 computer software. Genetic distance and cluster analysis were obtained with the 

help of SPSS v. 17 computer software. Heritability analysis was carried out as suggested by Allard (1960). The 

analysis of variance for all the characters is given in Table-1. The obtained results revealed that genotypes 

differed significantly at P ≤0.01 probability level for plant height, first sympodial node number, first effective 

boll node number,
 
sympodial branches plant

-1
,  bolls plant

-1
, boll weight, seed index, staple length, micronaire 

value, gining outturn % and seed cotton yield plant
-1

, indicating the existence of considerable genetic diversity 

among the genotypes for studied traits. 

 

Table1. Mean performance of Bt and non-Bt cotton genotypes for various traits 
Genotypes Plant 

height 

(cm) 

First 

sympodial 

node 

number 

First 

effective 

boll 

node 

number 

Sympo-

dial 

branches 

plant -1 

Bolls 

plant 
-1 

Boll 

weight 

   (g) 

Seed 

index 

   

(100 

seed 

wt, 

g) 

Micronire 

value 

(µg/inch) 

Staple 

length 

(mm) 

Gining 

outturn 

percentage 

 

Seed 

cotton 

yield 

plant1 

(g) 

CRIS-134 87.65 5.60 10.40 15.30 35.00 2.61 6.95 3.36 27.68 36.40 91.08 

AA-802 75.15 5.15 11.25 16.50 29.65 3.27 7.4 3.46 28.13 38.55 98.35 

NIAB-78 96.50 4.75 11.05 16.15 35.75 2.98 7.42 3.44 28.31 34.45 105.63 

CIM-496 106.75 5.30 9.75 26.90 43.55 3.11 7.45 3.33 27.48 31.80 134.22 

IR-3701 88.80 5.60 9.40 17.75 29.30 3.14 7.85 4.25 28.66 43.70 88.11 

IR-1524 82.75 5.40 10.60 26.00 38.40 3.37 7.80 3.38 28.42 34.00 129.64 

CIM-534 90.55 5.70 9.95 15.15 33.80 2.75 7.40 3.33 29.40 33.30 93.25 

FH-113 101.75 4.90 9.40 31.65 43.55 3.15 7.15 3.42 29.10 44.15 137.5 

MG-6 91.65 5.10 9.90 23.55 35.95 3.06 6.90 3.40 27.19 32.75 110.69 

BT-555 96.15 4.65 9.95 19.55 29.85 3.51 6.90 3.42 28.02 35.75 98.72 

BT-886 86.55       4.75 9.85 26.25 25.30 2.71 6.93 4.19 29.12 44.90 68.37 

SGA-1 77.55       5.00 9.45 15.70 30.50 3.14 6.40 3.36 29.82 34.06 95.56 

FH-901 85.70 5.20 9.20 17.95 29.15 3.04 6.15 4.27 26.81 43.40 89.38 

BT-703 111.45 5.55 9.40 21.20 28.70 2.87 5.80 4.26 27.72 41.85 82.46 

LALAZAR 89.95 5.50 8.85 28.00 30.60 3.15 6.30 4.36 26.75 32.35 96.38 

BT-905 83.80 4.80 10.05 17.30 26.85 3.11 6.25 3.39 28.16 39.30 83.99 

TARZAN1 73.85 4.60 10.05 25.20 29.25 3.22 6.15 3.46 26.72 36.00 94.06 

S#1-815 95.50 4.90 10.35 31.95 49.90 3.08 6.15 3.39 27.47 31.30 153.65 

CRIS-342 113.65 5.10 9.55 27.30 31.40 3.08 6.45 3.44 28.15 33.10 96.98 

CRIS-494 89.95 6.95 9.65 18.80 25.65 3.55 7.10 3.51 26.83 38.85 90.86 

Neelam121 84.40 6.25 10.40 24.55 38.10 3.52 5.50 3.57 26.88 35.60 133.86 

CIM-598 102.55 7.70 9.45 31.35 28.65 3.54 7.55 3.55 27.26 34.55 101.56 

MNH-886 91.85 7.95 10.90 23.80 40.10 3.58 7.20 3.46 29.06 44.25 143.2 

BT-142 80.40 5.70 8.95 24.30 32.05 3.45 6.60 4.33 25.46 39.00 110.51 

LSD 

(0.5%) 

2.357 0.504 0.951 1.899 2.111 0.246 0.556 0.166 1.135 1.443 11.00 

 

33..11  MMeeaann  ppeerrffoorrmmaannccee  ooff  ggeennoottyyppeess  

                        TThhee  ddaattaa  rreeggaarrddiinngg  mmeeaann  ppeerrffoorrmmaannccee  ooff  ggeennoottyyppeess  iiss  ggiivveenn  iinn  TTaabbllee--11..  TThhee  ddaattaa  rreevveeaalleedd  tthhaatt  

ggeennoottyyppee  CCRRIISS--334422  pprroodduucceedd  ttaalllleesstt  ppllaannttss  ooff  111133..6655  ccmm  wwhhiillee  TTaarrzzaann--11  rreeccoorrddeedd  tthhee  sshhoorrtteesstt  ppllaannttss  mmeeaassuurriinngg  

ooff  7733..8855  ccmm  aass  ccoommppaarreedd  ttoo  tthhee  rreesstt  ooff  tthhee  ggeennoottyyppeess..  IInn  ccaassee  ooff  ffiirrsstt  ssyymmppooddiiaall  nnooddee  nnuummbbeerr,,  tthhee
  
ggeennoottyyppee  

MMNNHH--888866  sshhoowweedd  mmaaxxiimmuumm  vvaalluuee  ((77..9955)),,
  
hhoowweevveerr,,  tthhee  mmiinniimmuumm  vvaalluuee  ((44..66))  wwaass  rreeccoorrddeedd  iinn  TTaarrzzaann--11  

ggeennoottyyppeess..  WWiitthh  rreeggaarrdd  ttoo  ffiirrsstt  eeffffeeccttiivvee  bboollll  nnooddee  nnuummbbeerr  tthhee  mmaaxxiimmuumm  vvaalluuee  wwaass  rreeccoorrddeedd  iinn  ggeennoottyyppee  AAAA--

880022  ((1111..2255))  wwhhiillee  ggeennoottyyppeess  LLaallaazzaarr  sshhoowweedd  mmiinniimmuumm  vvaalluuee  ooff  88..8855  aammoonngg  rreesstt  ooff  tthhee  ggeennoottyyppeess..  FFoorr  
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ssyymmppooddiiaall  bbrraanncchheess  ppllaanntt
--11

,,  SS##--11--881155  pprroodduucceedd  tthhee  hhiigghheesstt  nnuummbbeerr  ooff  ssyymmppooddiiaall  bbrraanncchheess  ppllaanntt
--11  

((3311..9955)),,  

wwhheerreeaass  CCIIMM--553344  pprroodduucceedd  tthhee  lloowweesstt  nnuummbbeerr  ooff  ssyymmppooddiiaall  bbrraanncchheess  ppllaanntt
--11  

((1155..1155))..  WWiitthh  rreessppeecctt  ttoo  bboollllss  

ppllaanntt
--11

,,  tthhee
  
vvaarriieettyy  SS##--11--881155    sseett  mmaaxxiimmuumm  nnuummbbeerr  ooff  bboollllss  ppllaanntt

--11
  ((4499..99))  aaggaaiinnsstt  ootthheerr  ggeennoottyyppeess,,  wwhhiillee  

mmiinniimmuumm  ((2255..33))  nnuummbbeerr  ooff  bboollllss  ppllaanntt
--11

  wweerree
  
oobbttaaiinneedd  ffrroomm  BBTT--888866..  MMNNHH--888866  wweeiigghheedd  bbiiggggeerr  bboollllss  ooff  33..5588  gg,,  

wwhhiillee  tthhee  ssmmaalllleerr  bboollllss  wweerree  oobbsseerrvveedd  iinn  vvaarriieettyy  CCRRIISS--113344  ((22..6611  gg))..TThhee  vvaarriieettyy  IIRR--33770011  ggaavvee  hhiigghheerr  sseeeedd  iinnddeexx  

((77..8855  gg));;  hhoowweevveerr,,  tthhee  vvaarriieettyy  NNeeeellaamm--112211  ggaavvee  tthhee  lloowweerr  sseeeedd  iinnddeexx
  
((55..5500  gg))..  TThhee  mmaaxxiimmuumm  mmiiccrroonnaaiirree  vvaalluuee  

wwaass  oobbsseerrvveedd  iinn  LLaallaazzaarr  ooff  ((44..3366))  wwhhiillee  mmiinniimmuumm  vvaalluuee  wwaass  oobbsseerrvveedd  iinn  ggeennoottyyppee  CCIIMM--449966  &&  CCIIMM--553344  ((33..3333))..  

IInn  ccaassee  ooff  ssttaappllee  lleennggtthh  SSGGAA--11  mmeeaassuurreedd  tthhee  lloonnggeerr  ssttaappllee  lleennggtthh  ooff  2299..8822mmmm,,  wwhhiillee  tthhee  sshhoorrtteerr  ssttaappllee  lleennggtthh  

((2255..4466,,  mmmm))  wwaass  rreeccoorrddeedd  iinn  BBTT--114422..  WWiitthh  rreeggaarrddss  ttoo  ggiinnnniinngg  oouuttttuurrnn  %%,,  tthhee  mmaaxxiimmuumm  ((GGOOTT  %%))  wwaass  oobbsseerrvveedd  

iinn  BBTT--888866  ooff  4444..99,,  wwhhiillee  tthhee  lloowweesstt  vvaalluuee  wwaass  oobbsseerrvveedd  iinn  SS##11--881155  tthhaatt  wwaass  3311..33..  TThhee  vvaarriieettyy  SS##--11--881155  

pprroodduucceedd  mmaaxxiimmuumm  sseeeedd  ccoottttoonn  yyiieelldd
  
ppllaanntt

--11
  ((115533..6655  gg)),,  wwhheerreeaass  tthhee  vvaarriieettyy  BBTT--770033  ggaavvee  tthhee  lloowweesstt  sseeeedd  ccoottttoonn  

yyiieelldd
  
ppllaanntt

--11  
((8822..4466  gg))..  IInn  ggeenneerraall,,  vvaarriieettiieess  SS##--11--881155  ddiissppllaayyeedd  bbeetttteerr  ppeerrffoorrmmaannccee  iinn  tteerrmmss  ooff  ssyymmppooddiiaall  

bbrraanncchheess  ppllaanntt
11
,,  bboollllss  ppllaanntt

--11
  aanndd  sseeeedd  ccoottttoonn  yyiieelldd  ppllaanntt

--11
..  

 

3.2 Heritability Analysis 

           The heritability of a trait within a population is the proportion of observable differences in a trait 

between individuals within a population that is due to genetic differences. Factors 

including genetics, environment and random chances can all contribute to the variation between individuals in 

their observable characteristics. Heritability measures the fraction of phenotype variability that can be attributed 

to genetic variation (Raj et al., 2008 Heritability estimates are helpful in deciding the characters to be considered 

while making selection. High heritability estimates (h
2
 b.s.) were observed for plant height  (h

2
=97.55%), 1

st
 

sympodial node number
 
(h

2
=85.70%), sympodial branches plant

-1
 (h

2
=94.32), bolls plant

-1 
(h

2 
=94.50%), seed 

index
 
(h

2 
=71.18%), boll weight (h

2
=69.07), micronaire value (h

2
=92.07), staple length (h

2
=60.66), ginning 

outturn % (h
2
=94.85) and seed cotton yield plant

-1
 (h

2 
=88.45%), whereas moderate heritability was also found 

for 1
st
 effective boll node number (h

2
=45.35). 

 

Table 2. Heritability estimates for various traits in Bt and non-Bt cotton 

                

3.3 Cluster Analysis 

          Cluster analysis is the most widely used technique for classifying environments or genotypes into 

homogeneous groups. It operates on a matrix of dissimilarity (or similarity) indexes for all possible pairs of 

genotypes or pairs of environments, depending on which is being clustered (Ghaderi et al., 1980). Cluster 

analysis was carried out to know the patterns of groupings of genotypes. The dendrogram was produced from 

the UPGMA clustering method of genotypes based on Euclidean distances. A dendrogram tree was achieved 

from cluster analysis of 24 Bt and non-Bt cotton genotypes on the basis of 11 fiber and yield traits as illustrated 

in Fig. 1. According to grouping, cotton genotypes divided into 5 different clusters. In first cluster there were 

total nine genotypes including IR-3701, FH-901, CRIS-494, BT-905, CRIS-134, CIM-534, AA-802, SGA-1 and 

Tarzan-1, while second cluster was composed of five Bt cotton genotypes such as NIAB-78, BT-555, MG-6, 

 

Characters 

 

Genotypic variance (δ2g) 

 

Phenotypic variance  (δ2p) 

 

Heritability % 

(Broad sense) 

          

         Plant height 

 

111.218 

 

114.01 

 

97.55 

 

1stsympodial node # 

 

0.764 

 

0.891 

 

85.70 

 

1st effective boll node # 

 

0.288 

 

0.635 

 

45.35 

 

Sympodial branches plant-1 

 

30.107 

 

31.92 

 

94.32 

 

         Bolls plant-1 

 

38.529 

 

40.769 

 

94.50 

 

         Boll weight 

 

0.067 

 

0.097 

 

69.07 

 

         Seed index 

 

0.383 

 

0.538 

 

71.18 

 

Micronaire value 

 

0.151 

 

0.164 

 

92.07 

 

        Staple length 

 
0.998 

 
1.645 

 
60.66 

 

         GOT% 

 

19.277 

 

20.323 

 

94.85 

 

Seed cotton yield plant-1 

 
466.28 

 
527.13 

 
88.4 

http://en.wikipedia.org/wiki/Genetics
http://en.wikipedia.org/wiki/Environmental_factor
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Lalazar and BT-142. Third cluster possessed only one genotype, namely, BT-886 where as fourth cluster 

consisted of four genotypes out of twenty four Bt and non-Bt cotton genotypes such as IR-1524, NEELAM-121, 

MNH-886 and S-1-815. Fifth cluster comprised of five genotypes, namely, CIM-496, FH-113, CRIS-342, CIM-

598 and BT-703. The cluster analysis divided the 24 Bt and non-Bt cotton genotypes into 5 small clusters, 

demonstrating the presence of greater genetic diversity among the tested genotypes. On the basis of obtained 

results, it is recommended that the genotypes clumped together into group four, showing desirable gene 

combinations for seed cotton yield plant
-1

, offering that these Bt and non Bt- cotton genotypes could be 

exploited in future breeding programs in order to improve seed cotton yield.  

 

Figure1. Tree diagram of 24 upland cotton genotypes for 11 characters using hierarchical cluster analysis       

(Ward’s method) 

 
           

Xian et al. (2012) also reported similar results of genetic diversity analysis; he divided 38 cotton 

genotypes into two groups with similar genetic background, the same breeding unit and the same type varieties. 

Another research conducted by Esmail et al. (2008) indicated that cluster analysis based on Euclidean distance 

using yield characters grouped the 21 cotton genotypes into two main groups. Cluster “A” and “B” composed of 

eleven and ten genotypes, respectively. Moreover, Mugheri (2015) also reported the higher number of clusters 

while studying genetic diversity on Bt-cotton genotypes, indicating the greater genetic diversity for variety of 

agronomic and yield traits based on cluster analysis in a group of Bt cotton genotypes.  

 

3.4 Genetic Distance Analysis 

         The data matrix of tested characters formed the basis of Euclidean genetic distance calculations. 

Genetics distance values for all 276 pair wise comparisons of the 24 Bt and non-Bt cotton genotypes is 

presented in Table 3. The estimated genetic distance values ranged from 3.89 to 112.881. The greater genetic 

distance of 112.88 was observed between S-1-815 and BT-703 genotypes, followed by BT-886 and FH-113 

(104.35), CRIS-342 and S-1-815(103.20), BT-886 and CIM-496 (103.11). However, the narrow genetic distance 

of 3.89 was found between FH-901 and IR-3701, followed by CIM-534 and CRIS-134 (5.57), Neelam-121 and 

IR-1524 (5.81), CIM-598 and CRIS-342 (7.79), CRIS-494 and FH-901 (8.01). The positive and negative 

loading shows the presence of positive and negative correlation trends between the components and the 

variables. Therefore, the mentioned characters (Table 6) which load high positively and negatively contributed 

more to the diversity and they were the ones that most differentiated the clusters Ahmad et al. (2005). 

With regards to genetic distance, it ranged from 3.899 to 112.881. Among the 276 pairs of comparisons 

from genetic distance, some pairs of comparisons (S#1-815/BT-703, BT-886/FH-113, CRIS-342/S-1-815 and 

BT-886/CIM-496) exposed greater genetic distance. Of the particular note, these pairs can further be utilized in 

heterosis breeding programs in cotton crop because these pairs contain a range of genes for various traits. On the 

other hand, some pairs of comparisons (FH-901/IR-3701, CIM-534/CRIS-134, Neelam-121/IR-1524, CIM-

598/CRIS-342 and CRIS-494/FH-901) established narrow genetic distance. Consequently, these pairs of 

genotypes could be proved trustworthy breeding materials for backcross breeding.  
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3.5 PCA Analysis 
              Principal component analysis (PCA) was carried out on the basis of correlation between fiber and yield traits. 

Eleven components were extracted from the eleven studied traits (Table-3) by PCA analysis. The first three components 

revealed more than one Eigen value while rest of the six components showed lower Eigen values than one. The first, 

second and third principal component accounted for 25.4, 19.7, and 15.1% of total variation, respectively. The cumulative 

percent of variance accounted 60.03% of total variation in the first three components .In the current study, PCA was carried 

out on the basis of correlation for fiber and yield traits. Eleven components were isolated from the eleven studied characters 

by PCA analysis. The first five components showed more than one Eigen value whereas rest of the six components 

exhibited lower Eigen values than one. The first, second, third, fourth, and fifth components explained 25.4, 19.7, 15.1, 

12.6 and 9.1% of total variation, respectively. The cumulative percent of variance accounted of 81.90% in the first five 

components, demonstrating a significantly high variability that can be exploited for further breeding programs in cotton. 

The preservation and utilization of genetic resources could be made by partitioning the total variance into its components. It 

also provides a chance for exploitation of suitable germplasm in crop improvement for particular plant traits (Pecetti et al., 

1996). PCA is an influential tool to obtain parental lines for successful breeding programs (Nazir et al., 2013). 

 

 

 

 

 

TTaabbllee  44..  VVeeccttoorr  llooaaddiinngg  aanndd  eexxppllaaiinneedd  ppeerrcceennttaaggee  vvaarriiaanncceess  bbyy  tthhee  1111  PPCCss 
                                                                                                                     EEiiggeennvveeccttoorrss  

  

CChhaarraacctteerrss  
  

PPCC11  
  

PPCC22  
  

PPCC33  
  

PPCC44  
  

PPCC55  
  

PPCC66  
  

PPCC77  
  

PPCC88  
  

PPCC99  
  

PPCC1100  
  

PPCC1111  

PPllaanntt  hheeiigghhtt  --00..118888  00..110077  --00..1177  --00..6600    --00..3366  --00..442299  --00..111100  --00..334422  00..22881111  00..11884400  00..00226699  

11sstt  ssyymmppooddiiaall  nnooddee  ##  --00..110088  00..335555  00..447799  00..000066    --00..2299  --00..445566  00..008822  00..33224499  00..33000000  --00..336644  --00..002266  

11sstt  eeffffeeccttiivvee  bboollll  nnooddee    ##  --00..119966  --00..338888  00..334477  00..223322    00..223333  --00..337766  00..004411  --00..553399  00..33118844  00..22113322  --00..002244  

SSyymmppooddiiaall  bbrraanncchheess  

ppllaanntt
--11
  

--00..335599  00..333399  --00..1199  --00..2211    00..003333  00..339955  --00..117711  --00..225588  00..66339988  --00..008800  --00..003388  

BBoollllss  ppllaanntt
--11
  --00..552244  --00..008833  --00..0044  --00..1144    00..333399  --00..003333  00..225511  00..22005577  --00..221133  --00..111155  --00..664422  

BBoollll  wweeiigghhtt  --00..220099  00..335566  00..332244  00..338877    --00..1177  00..118811  --00..447788  --00..009944  --00..332200  00..33221122  --00..225577  

SSeeeedd  iinnddeexx  --00..008844  --00..221144  00..447766  --00..2222    --00..4400  00..551100  00..446611  --00..114411  --00..008888  00..00336666  00..00228822  

MMiiccrroonnaaiirree  vvaalluuee  00..225500  00..445533  00..116600  --00..2200    00..334444  --00..004477  00..335566  00..11115555  00..11006699  00..66224466  --00..001144  

GGOOTT  %%  00..22995599  00..119900  00..336611  --00..2299  00..445511  00..008866  --00..118833  --00..335533  --00..225555  --00..447755  --00..000077  

SSttaappllee  lleennggtthh  00..00226655  --00..441166  00..228855  --00..4433  00..008899  00..006666  --00..553322  00..44229999  00..11882222  00..22118844  --00..117799  

SSeeeedd  ccoottttoonn  yyiieelldd  ppllaanntt
--

11
  

--00..555555  00..007777  00..009966  00..001188  00..228833  00..002255  00..002266  00..11553377  --00..223322  00..00006622  00..77118833  

EEiiggeennvvaalluueess  22..77999922  22..116655  11..666622  11..331188  11..000011  00..558877  00..448866  00..33776633  00..33112211  00..22222288  00..00002222  

PPeerrcceenntt  ooff  vvaarriiaannccee  2255..44  1199..77  1155..11  1122..66    99..11  55..44  44..44  33..44  22..88  22..00  00..00  

CCuummuullaattiivvee%%  ooff  

vvaarriiaannccee  

  

2255..44  4455..11  6600..33  7722..88    8811..99  8877..33  9911..77  9955..11  9988..00  110000..00  110000..00  

 

IV. Conclusions 
        Highly significant differences were observed among Bt and Non-Bt cotton genotypes evaluated for all the 11 

studied traits. The results of current study show that genetic diversity among the tested Bt and Non-Bt cotton genotypes 

was present. Parents from divergent clusters can be used for hybridization in order to isolate useful recombinants in the 

segregating generations. This information might be used in the genetics and breeding programs for improvement of upland 

cotton genotypes.   
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