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Abstract

Fiber quality is the main consideration for ginners and most complex trait for breeder point of view as it depends
on interaction of genetic makeup of plant and environment. To meet this objective, two parents B557, FH153 and
their F» population were evaluated for the existence of genetic variability for the characters under study during
2014-2015, at University of Agriculture, Faisalabad. The experiment was carried out in a randomized complete
block (RCB) design with three replications. Data were recorded for Plant height (cm), Internodal distance (cm),
Number of monopodia, Number of sympodial, Leaf hairiness, Pedicel length (cm), Boll size, Number of bolls per
plant, Boll weight (g), Ginning out turn (%), Fiber fineness (ug/inch), Fiber strength (g/tex), Staple length
(mm), Seed cotton yield per plant (g). The obtained data were analyzed through correlation analysis at 0.01 and
0.05 significance level. The traits under study showed considerable range of genetic variability. The parent
FH153 had maximum mean value for plant height (96.4cm), sympodial branches (10.33), boll weight (3.02g),
fiber finess (5.13 ug/ inch), fiber strength (21.49g/tex) and staple length (27.53mm). Parent B557 showed
maximum (1.68cm) pedicel length whereas, F2 population had maximum (3.45c¢cm) internodal distance,
monopodial branches per plant (3.01), leaf hairiness was of profuse, medium and sparse, boll size was of small,
medium and large, number of bolls per plant (24.91) and lint percentage (38.62%). The results also show that

linkage of these traits did not affect yield so can be used as selection criteria for future cotton breeding programs.
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Introduction

Cotton (Gossypium hirsutum L.) is becoming an
increangly important crop in modern textile industry
(Feiyu et al., 2012). It is native to tropical and sub-
tropical regions of the world. The species G. hirsutum
is called upland cotton which is grown on 90% of the
cotton area in the world (Poehlman and Sleper,
1995).The primary product of cotton plant is lint that
covers the seed (Freeland et al., 2006). Cotton fiber is
a single cell elongation from the epidermis of the seed
coat. Its growth is completed in 15-25 days after
anthesis (Chaudhry and Guitchounts, 2003).

It is cultivated in irrigated areas of Sindh, Punjab and
some parts of Khyber Pakhtunkhwa (KPK). It covers
more than 99% of cotton cultivated area which is
2.879 million hectares (mha) with production of 13
million bales (Pakistan Economic Survey, 2014-15) in
Pakistan.It provides livelihood to 1.5 million farming
families (Hussain et al., 2010). Its share in gross
domestic product (GDP) is 1.5% and 7.0% in value
added(Pakistan Economic Survey, 2014-15). Pakistan
is third consumer and fourth largest cotton producer

in the world (Pakistan Economic Survey, 2014-15).

The demand of cotton fiber is high due to its unique
qualities. In addition to fiber, cotton seed is big
source of cooking oil which is 70 % of the total
vegetable oil production in Pakistan (Batool et al.,
2010). The demand of the textile industry is to
improve fiber quality especially staple length, fiber
fineness and fiber strength along with lint yield.

Spinning advances in technology have led to greater
emphasis on the cultivation of cotton for better fiber
properties. The ginned cotton fiber quality decides the
economic value and final usage of cotton. Fiber length
is one of the important quality parameters in the
textile sector. For spinners the most important quality
parameter is fiber strength and for ginners the most

important parameter is lint percentage.

Due to its importance, cotton crop has attracted the
attention of plant breeders and they have made
remarkable and sustained efforts to improve the

genetic architecture of cotton plant.

2016

These efforts have led to the evolution of high yielding
cultivars by improving production potential and

quality traits through breeding.

It is an indeterminate plant in which development of

morphological traits is easily influenced by
environment and cultivation conditions. Since genetic
improvement process never ends; therefore, cotton
breeders continue their efforts to evolve varieties with
higher yield and better fiber quality. Seed cotton yield
is a polygenic trait and depends on its components.
These components traits may be linked or segregate
independently, so to conduct a breeding program,
study of linkage relationship of plant traits related to

yield and fiber quality is important.

The correlation analysis is important to determine the
linkage among the traits related to yield and fiber
quality. The objective of this study was to investigate
the linkage relationship of important traits (plant
height, intermodal distance, number of monopodial
and sympodial branches, leaf hairiness, pedicel
length, boll size, number of bolls per plant, boll
weight, ginning out turn (GOT), fiber fineness, fiber
strength, staple length and seed cotton yield per
plant).

Materialsand methods

Plant material and site description

Two parents B557, FH153 and their F. population
received from the department were used in study. The
parents and their F. population were sown in
randomized complete block design (RCBD) with three
replications in the experimental area of the
Department of Plant Breeding and Genetics,
University of Agriculture Faisalabad during the

normal growing season of cotton in the year 2014-15.

Each replication contained a single row for each
parent and fifteen rows for F» population. In each row
there were 10 plants with a row to row and plant to
plant distance of 75¢cm and 30cm respectively. All the
recommended agronomic practices were followed

from sowing till harvest.
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Agronomic measurements further analyzed for correlation coefficients,
At maturity, the data was collected from five guarded calculated by the formula as outlined by Dewey and
plants of each parent and 25 F. plants from one Lu (1959) using Minitab programme of computer.
replication for the following traits; Plant height (cm),

Internodal distance (cm), Number of monopodia, Result and discussion

Number of sympodial, Leaf hairiness, Pedicel length The analysis of variance revealed that the parents and
(cm), Boll size, Number of bolls per plant, Boll weight the F. population showed significant difference for
(g), Ginning out turn (%), Fiber fineness (ug/inch), various traits under study, indicating a considerable

Fiber strength (g/tex), Staple length (mm), Seed range of genetic variability.

cotton yield per plant (g). The data collected was

subjected to analysis of variance to test the level of The Parents FH153, B557 and F- population had a
significance among the genotypes by following the mean plant height of 96.4cm, 90.65cm and 94.97cm

method of Steel et al. (1997) in order to determine the respectively. Plant height had positive influence on
significant differences in plant characters among the the characters under study (Table 1). Naveed et al,,
parents/F- population. (2004), Tutega et al., (2006), Zeng et al., (2007),

Khan et al., (2009), Thiyagu et al., (2010), Kazerani,

Statistical analysis (2012), Magadum, (2012), Fiaz et al., (2016) and

The characters showing significant ~genotypic Farooq et al., (2013) had reported similar results.
differences among the parents/F- population were

Table 1. Mean of the two parents B557 and FH 153 and their F- Population.

Genotype PH ID MB SB Hairiness PL BS B/P BW GOT% FF FS SL SCY/P
B 557 90.65 3.16 1.33 8.2 Profuse 1.68 Medium 17.87 2.61 36.42 4.48 20.62 26.33 46.54
FH 153 96.4 3.37 2.2 10.33 Medium 1.65 Medium 20.6 3.02 37.40 5.13 21.49 27.53 62.15
F. 94.97  3.45 3.01 9.15 Sparse Medium 1.47 Small Medium 24.91 2.96 38.62 4.77 20.31 24.31 71.42

Profuse Large

Plant height (PH), Internodal Distance (ID), Monopodial Branches (MB), Sympodial Branches (SB), Leaf
hairiness (Hairines), Pedicel length (PL), No of Bolls per Plant (B/P), Boll Weight (BW), Boll size(BS), Ginning
Out Turn (GOT), Staple Length (SL), Fiber Strength (FS), Fiber Fineness (FF) and seed cotton
yield/plant(SCY/P).

Plant Height (PH, cm), Internodal Distance (ID, cm), Satpute et al.,, (2007), Preetha and Raveendran,
Number of Monopodia (MB), Number of Sympodia (2008) and Feiyu et al., (2012) had observed positive
(SB), Leaf Hairiness (HairineSS), Pedicel Length (PL, association WhereaS, Rauf et al" (2004)’ Ahmad et

cm), Boll size (BS), Number of Bolls per Plant (B/P), 47 (2008) and Alkuddsi et al., (2013) had observed
Boll Weight (BW, g), Ginning out turn (GOT %), Fiber

Fineness (FF, pg/inch), Fiber Strength (FS, g/tex),
Staple Length (SL, mm) and Seed cotton Yield per
plant (SCY/P, g).

negative association seed cotton yield and number of

bolls per plant.

The parents FH153, B557 and F. population have
The parents FH-153, B-557 and F. population had mean value 1.33, 2.20 and 3.01 respectively for

mean value 3.16em, 3.37cm and 3.45em  for number of monopodial branches per plant (Table

. . . . 1).Monopodial branches have a positive correlation
internodal distance. Internodal distance had positive ) P b P

correlation with number of monopodial branches per with number of sympodial branches per plant,

plant, number of sympodial branches per plant number of bolls per plant, boll weight, staple length,

fiber fineness and seed cotton yield per plant (Table
2).

number of bolls per plant, staple length, fiber fineness
and seed cotton yield per plant (Table 2).
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Table 2. Correlation matrix of fiber quality traits in upland cotton.
PH ID MB SB Hairines PL B/P BW BS GOT SL FS FF
ID 0.511%*
MB 0.355%*%  0.190%
SB 0.504**  0.312%*  0.534**
Hairnes 0.101 -0.070 0.055 0.096
PL 0.129 0.033 0.002 0.037 0.071
B/P 0.425%%  0.449** 0.566** 0.792**  0.109 -0.057
BW 0.132 0.104 0.224* 0.029 -0.046 -0.086 -0.201*
BS 0.115 -0.035 0.166 0.055 0.074 0.000 -0.129 0.593%**
GOT -0.081 -0.146 -0.211*  -0.193*  -0.185 -0.062  -0.248** 0.382** 0.277%*
SL 0.358**  0.290** 0.410**  0.545** 0.319**  0.235% 0.512** 0.013 -0.067  -0.403**
FS -0.143 -0.090 -0.049 -0.130 -0.078 0.004 -0.183 0.058 -0.210*  -0.111 0.095
FF 0.243%*%  0.272**  0.264** 0.248** -0.069 0.020  0.187 0.131 0.084 -0.111 0.343**  -0.040
SCY/P 0.467**  0.456** 0.651%* 0.838** 0.144 -0.063 0.936** 0.093 0.067 -0.178 0.520**  -0.158 0.212%

Plant height (PH), Internodal Distance (ID), Monopodial Branches (MB), Sympodial Branches (SB),
Leaf hairiness (Hairines), Pedicel length (PL), No of Bolls per Plant (B/P), Boll Weight (BW), Boll
size(BS), Ginning Out Turn (GOT), Staple Length (SL), Fiber Strength (FS), Fiber Fineness (FF) and

seed cotton yield/plant(SCY/P).

It is also observed by Murthy (1999), Hussain et al.,
(2000), Ahuja et al., (2006), Karademir et al., (2009)
and Ekinci et al., (2010). Meanwhile, the results
showed the negative association among number of

monopodial branches and GOT %.

The results for sympodial branches per plant showed
that parent FH153, B557 and F. population have
10.33, 8.2 and 9.15 respectively (Table 1). The results
confirmed the findings of Rauf et al, (2004),
Muthuswamy and Vivekanandan (2004), Mustafa et
al., (2007), Ashokkumar and Ravikesavan (2010),
Bibi et al., (2011), Shabbir et al., (2016) and Natera et
al., (2012) having a positive correlation with number
of bolls per plant, fiber fineness, staple length and
seed cotton yield per plant, but it was negatively
correlated with GOT %. The parents differs in leaf
hairiness as the FH-153 had leaves with medium
hairiness, B-557 had profuse hairy leaves and
Fopopulation had leaves with profuse, medium and
sparse hairiness. Leaf hairiness had positive
association with staple length, micronaire value, lint
percentage, fiber fineness and hairiness index (Table
2).

The results confirmed the finding of Feiyu et al.,
(2009) and Nawab et al., (2011). The parents FH153,
B557 and F. population pedicel length showed the
mean value of 1.65cm, 1.68cm and 1.47 cm

respectively (Table 1).

The correlation between pedicel length and staple
length was positive. The parents FH153, B557 had
medium boll size whereas, F2 population had plants
with small, medium and large boll size. Boll size had
positive correlation with GOT % while negatively
correlated with fiber strength also confirmed by
Imran et al., (2012). In case of number of bolls per
plant the parents FH153, 557 and F- population had
mean value of 20.6, 17.87 and 24.91 respectively
(Table 1).

Number of bolls per plant showed positive correlation
with staple length and seed cotton yield while it
showed negative correlation with boll weight and
GOT% (Table 2).

Chao-zhu et al., (2007), Khan et al., (2009), Ahmad
et al., (2011) and Farooq et al., (2013) also observed
that number of bolls per plant had positive
association with yield of seed cotton. Whereas, Wu et
al., (2004) and Mc Carty et al., (2008) reported
number of bolls per plant have negative association

with boll weight.

The boll weight of parents FH153, B557 and F-
population showed positive association with boll size
and GOT% with mean value of 3.02g, 2.61g and 2.96g
respectively (Table 2, 1).
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Fig. 1. Frequency distribution of F» population for plant height, internodal distance, number of monopodia,

number of sympodia, pedicel length and number of bolls per plant.

These were in accordance with Tang and Xiao (2014)
whereas, Xu et al., (2003), Wu et al., (2004) and
McCarty et al., (2008) observed negative association
with number of bolls per plant, lint percentage and
seed cotton yield per plant. The F. population had
highest mean value for lint percentage 38.62 % while
parents B557 and FH153 had 36.42 % and 37.40%

mean values for lint percentage respectively (Table 1).

The correlation between GOT and staple length was
negative. It was also Dinakaran et al. (2012) found
that ginning out-turn had negative correlation with
yield of seed cotton. The parent FH153 had highest
mean value (5.13 ug/ inch) whereas, B 557 had lowest
(4.48 pg/ inch) and the F» population had 4.77 ug/
inch mean value for fiber fineness. Fiber fineness had
positive correlation with seed cotton yield per plant
(Table 2).
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Asif et al. (2008) reported that fiber fineness
negatively associated with fiber length and fiber
strength. Ashokkumar and Ravikesavan (2010) found
that seed cotton yield positively correlated with
micronaire value The F- population had mean value
for fiber strength 20.31g/tex and the parents Bs57
and FH153 had mean values for fiber strength
20.62g/tex and 21.49g/tex respectively. Fiber

strength had no association with other characters in

The parents FH153 and B557 had mean staple length
27.53 mm and 26.33 mm respectively whereas, the F»
population had lowest mean staple length 24.31 mm
(Table 1). Staple length showed positive correlation
with fiber fineness and seed cotton yield per plant
(Table 2). It was also observed by Chen and Zhao
(1991) that staple length had negative correlation with
number of bolls per plant and GOT%. Frequency

distributions for different traits were depicted in the

the present study. figure 1 & 2for F> population of cotton crop.
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Fig. 2. Frequency distribution of F» population for bolls weight, ginning out turn, fiber fineness, fiber strength,

staple length and cotton yield per plant.
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Conclusion

The study revealed that plant height had positive
correlation with internodal distance, number of
monopodial branches and number of sympodial
branches per plant, number of bolls, staple length,
fiber fineness and seed cotton yield. Internodal
distance had positive correlation with number of
monopodial branches per plant, number of sympodial
branches per plant, number of bolls, staple length,
fiber fineness and seed cotton yield. It showed that by
increasing internodal distance seed cotton yield

would be increased.

Number of monopodial branches per plant had
positive correlation with number of sympodial
branches, number of bolls, staple length, fiber
fineness and seed cotton yield whereas ginning out
number of

turn negatively correlated with

monopodial branches per plant. Number of
sympodial branches had strong positive correlation
with number of bolls per plant, staple length, fiber
fineness and seed cotton yield while negatively
correlated with ginning out turn. Leaf hairiness and
pedicel length showed positive correlation with staple
length. Number of bolls per plant showed positive
correlation with staple length and seed cotton yield
while negatively correlated with boll weight and
ginning out turn. Boll weight had positive correlation
with ginning out turn. Staple length had strong
positive correlation with fiber fineness and seed
cotton yield while negatively correlated with ginning
out turn. Association between fiber fineness and seed
cotton yield was positive. Seed cotton yield was not
associated with leaf hairiness, pedicel length, boll
weight, boll size, ginning out turn and fiber strength.
So selection of plants for these traits would not affect
yield and can be used as a selection criteria for future

breeding programs.

References

Ahmad M, Khan NU,Mohammad F, Khan SA,
Munir I, Bibi Z, Shaheen S. 2011. Genetic
potential and heritability studies for some polygenic
traits in cotton (Gossypium hirsutum L.). Pakistan

Journal of Botany 43(3), 1713-1718.

2016

Ahmad W, Khan NU, Khalil MR, Parveen A,
Aiman UE, Saeed M, Samiullah, Shah SA.
2008. Genetic variability and correlation analysis in
upland cotton. Sarhad Journal of Agriculture 24(4),
573-580.

Ahuja SL, Dhayal LS, Prakash R. 2006. A

correlation and path coefficient analysis of
components in (G. hirsutum L.). hybrids byusual and
fiber quality grouping. Turkish Journal of Agriculture

Forestry 30(5), 317-324.

Alkuddsi Y, Patil SS, Manjula SM, Patil BC,
Nadaf HL, Nandihali BS. 2013. Association
analysis of seed cotton yield components and
physiological parameters inderived F: interspecific
crosses of cotton. Bioscience Methods 4, 23-33.

http://dx.doi.org/10.5376/bm.2013.04.0005

Ashokkumar K, Ravikesavan R. 2010. Genetic
studies of correlation and path coefficient analysis for
seed oil, yield and fiber quality traits in cotton (G.
Hirsutum L.). Australian Journal of Basic and
Applied Sciences 4(11), 5496-5499.

Asif M, Mirza JI, Zafar Y. 2008. Genetic analysis
for fiber quality traits of some cotton genotypes.
Pakistan Journal of Botany 40(3), 1209-1215.

Bibi M, Khan NU, Mohammad F, Gul R,
Khakwani AA , Sayal OU, Khan IA, Idrees M.
2011. Genetic disparity and relationship among
quantitatively inherited yield related traits in diallel

crosses of upland cotton. Pakistan Journal of Botany

43, 2543-2550.

Chao-zhu X, Shu-xun Y, Li-ping G, Cheng-duo
M, Wen-juan F, Hai-lin W, Yun-lei Z. 2007.
Heterosis performance and correlation analysis on
economic traits of upland cotton in different
ecological environments Cotton Science 20, 3-7.

Chen BJ, Zhao ZY. 1991. Multiple correlation
analysis among yield, fiber quality and plant type
characteristics in upland cotton. Acta. Agricultura-
Shanghai 7, 29-35.

206 | Ahmad et al.


http://dx.doi.org/10.5376/bm.2013.04.0005

Int. J. Biosci.

Dewey RD, Lu KH. 1959. A correlation and
phenotypic correlation analysis of some quality
characters and yield of seed cotton in upland cotton
(Gossypium hirsutum L.). Journal of Biological
Sciences. 60(1), 235-236.

Dinakaran E, Thirumeni S, Paramasivam K.
2012. Yield components analysis in upland cotton
yield and fiber quality components analysis in upland
hirsutum L) under

cotton  (Gossypium

salinity.Annals of Biological Research 3(8), 3910-
3915.

Ekinci R, Basbag S, Gencer O. 2010. Path
coefficient analysis between seed cotton yield and
some characters in cotton (Gossypium hirsutum L.).

Journal of Environmental Biology 31(5), 861-864.

Farooq J, Anwar M, Riaz M, Mahmood A,
Farooq A, Igbal MS, Igbal MS. 2013.Association
and path analysis of earliness, yield and fiber related
traits under cotton leaf curl virus (CLCuV) intensive
conditions in (Gossypium hirsutum L.). Plant
Knowledge Journal 2(1), 43-50.

Feiyu T, Xueqin F, Wangcheng M, Xiaofang W,
Wenjun X. 2012. Performance of yield components
and morphological traits and their relationships of
the lint yield in Btcotton (Gossypium hirsutum L.)
hybrids. International Journal of Agriculture and
Biology 14(1), 360-364.

Feiyu T, Xiaofang W, Wangchen M. 2009.
Relation analysis of several agronomic traits and
single plant lint yield in Upland Cotton with high
quality. Agricultural Science & Technology-Hunan
10(2), 90-92.

Fiaz S, Aslam M, Masood Wattoo F, Riaz A,
Bashir I. 2016. Interrelationships among yield and
yield contributing traits in chickpea (Cicer arietinum

L.). International Journal of Biosciencesg(2), 49-57.

Hussain A, Azhar FM, Ali MA, Ahmad S,
Mahmood K. 2010. Genetic studies of fiber quality
characters in upland cotton. Journal of Animal and
Plant Sciences 20(4), 234-238.

2016

Hussain SS, Azhar FM, Mahmood 1. 2000. Path
coefficient and correlation analysis of some important
plant traits of (Gossypium hirsutum L.). Pakistan
Journal of Biological Sciences 3(9), 1399-1400.

Imran M,Shakeel A, Azhar FM, Farooq J,
Saleem MF, Saeed A, Nazeer W, Riaz M,
Naeem M,Javaid A. 2012. Combining ability
analysis for within-boll yield components in upland
cotton (Gossypium hirsutum L.). Genetics Molecular
Research 11(3), 2790-2800.

Imran M, Shakeel A, Farooq j, Saeed A,
Farooq A, Riaz M. 2011. Genetic studies of fiber
quality parameter and earliness related traits in
upland Cotton (Gossypium hirsutum L.). Advances in
Agriculture and Botanics 3(3), 151-159.

Karademir C, Karademir E, Ekinci R, Gencer
0. 2009. Correlation and path coefficient analysis
between leaf chlorophyll content, yield and yield
components in cotton (Gossypium hirsutum L.).
under drought stress conditions.Notulae Botanicae
Horti Agrobotanici Cluj-Napoca 37(2), 241-244.

Kazerni B. 2012. Determination of the best cotton
cultivars and selection criteria to improve yield in
climate African Journal of

Gorgan region.

Agricultural Research 7(13), 13-18.

Khan NU, Marwat KB, Hassan G, Khumbhar
MB, Farhatullah, Soomro ZA, Khan N,
Parveen A, Aiman UE. 2009. Study of fiber traits
in upland cotton using additive-dominance model.
Pakistan Journal Botany 41(3), 1271-1283.

Magadum S, Banerjee U, Ravikesavan R,
Thiyagu K, Boopathi NM, Rajarathinam S.
2012. Association analysis of yield and fiber quality
characters in interspecific population of cotton
(Gossypium spp.).Journal of Crop Science and
Biotechnology 15(3), 239-243.

McCarty JC, Wu J, Jenkins JN. 2008. Genetic
association of cotton yield with its component traits
in derived primitive accessions crossed by elite
upland cultivars using the conditional ADAA genetic
model. Euphytica 161(3), 337-352.

207 | Ahmad et al.



Int. J. Biosci.

Murthy JSVS. 1999. Character association and
component analysis in upland cotton. Madras
Agricultural Journal 86(1/3), 39-42.

Mustafa AM, Elsheikh YMA, Babikar EZ. 2007.
Genetic variability and character association and
selection criteria in Cotton (Gossypium hirsutum L.).
Sudan Journal of Agricultural Research (Sudan) 8,

43-50.

Muthuswamy A, Vivekandan P. 2004.
Correlation studies on seed cotton yield and its
components in hirsutum cotton. (G. hirsutum L.).
Journal of Indian Society for Cotton Improvement

29(1), 7-9.

Naveed M, Azhar FM, Ali A. 2004. Estimates of
heritabilities and correlations among seed cotton
yield and its components in Gossypium hirsutum L.
International Journal of Agriculture and Biology
6(4), 712-714.

Nawab NN, Shakil Q, Niaz S, Igbal MM, Asif
MA, Khan IA. 2011. Genetics of trichomes and its
association with fiber and agronomic traits in cotton.
African Journal of Biotechnology 10(20), 3964-3972.

Pakistan Economic Survey. 2012-13. Govt. of
Pakistan, Ministry of Finance, Economic Advisor’s

Wing, Islamabad.

Ping LJ, Jun MY, Li ZL, Lin HS, Feng GW, Ci
XR. 2005. Analyses of heredity and correlation
between boll traits and fiber quality traits in “0” plant
type island cotton. Acta Agronomica Sinica 31(8),

1069-1073.

Poehlman, JM, Sleper DA. 1995. Breeding field

crops. Lowa State University Press.

Rauf S, Khan TM, Sadaqat HA, Khan Al. 2004.
Correlation and path coefficient analysis of yield
components in cotton Gossypium hirsutum L.

International Journal of Agriculture and Biology
6(4), 686-688.

Satpute US, Bhalerao PD, Thakare HS, Supare
NR, Sarnaik DN. 1994. Evaluation of some cotton
genotypes for their reaction to Heliothus armigera
Humber. Research Journal 18, 136-137.

2016

Shabbier RH, Bashir QA, Shakeel A, Khan M,
Farooq J, Fiaz S, Ijaz B, Noor MA. 2016. Genetic
Divergence Assessment in Upland Cotton (Gossypium
hirsutum L.) Using Various Statistical Tools. The
Journal of Global Innovations in Agricultural and
Social Sciences 4(2), 62-69.

Steel, RDG, Torrie JH, Dickey DA. 1997.
Principles and procedures of statistics: A biometrical
approach, (34 ed.) McGraw-Hill, New York.

Tang F, Xiao W. 2014. Genetic association of
within-boll yield components and boll morphological
traits with fiber properties in upland cotton
(Gossypium hirsutum L.). Plant Breeding 133(4),
521-529.

Thiyagu K, Nadarajan N, Rajarathinam S, Sudhakar
D, Rajendran K. 2010. Association and path analysis
for seed cotton yield improvement in interspecific
crosses of cotton (Gossypium spp). Electronic Journal
of Plant Breeding 1(4), 1001-1005.

Wu J, Jenkins JN, McCarty JC, Zhu J. 2004.
Genetic association of yield with its component traits
in a recombinant inbred line population of cotton.
Euphytica 140(3), 171-179.

Xu C, Lie Q, Xinchuan C, Xu C, Cao XC. 2003.
The heterosis of the specific hybrid between coloured
and Sea Island and genetic analysis of its principle
characteristics. China Cottons 30, 17-19.

Zeng L, Meredith WR, Deborah L, Boykin,
Taliercio E. 2007. Evaluation of an exotic
germplasm population derived from multiple crosses
among Gossypium tetraploid species. The Journal of

Cotton Science 11, 118-127.

Zhao JX, Wang ZY.
bottleneck in the evolution under domestication of

1992. A genetic

upland cotton Gossypium hirsutum L. examined
using DNA fingerprinting. Theoretical and Applied

Genetics. 103 (4), 547-554-
http://dx.doi.org/10.1007/PL00002908

Zhu QH. 1994. Genetic analysis of components of
yield and fiber quality characters in glandless cotton
(Gossypium hirsutum L.). Acta Agronomica Scinica
20, 621-628.

208 | Ahmad et al.


http://dx.doi.org/10.1007/PL00002908

