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Abstract: Cotton refers to those species of genus Gossypium that bears the spinnable seed coat fibres. The proteins and enzymes
are the primary product of the genes and hence are most suitable for determination of genetic purity and polymorphism. The
biochemical and molecular markers may complement the efforts to reduce the burden to a greater extent, as these are estimates
devoid of environmental factor which a cause of error. Especially in the selection of parents based on biochemical and
molecular polymorphism, there is marked improvement in the screens for the quantitative traits and understanding their
architecture. The banding pattern of biochemical markers revealed that the maximum number of bands were recorded in
esterase analysis (fifteen) followed by protein analysis (twelve) whereas, only five bands each were detected in peroxidase and
polyphenol oxidase analysis indicating limited polymorphism. The Relative Mobility (Rm) values were ranged from 0.083 to
0.883 (protein), 0.100 to 0.971 (esterase), 0.033 to 0.283 (peroxidase) and 0.048 to 0.206 (polyphenol oxidase).
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L. INTRODUCTION

Cotton, the white gold is one of the leading fibre crops of the country and good number of high yielding varieties and hybrids has
been bred by the breeders in India. However, the requirement of better yielding lines is yet to satisfy, and therefore it is a
continuous process. The conventional breeding techniques has upto last couple of decades was only a tool for improvement
[14].During the recent years it has become imperative to use the modern techniques and genetic methods to fasten the process of
improvement. Mahalanobis D? Statistics is one of the powerful statistical tools for estimating the genetic distances between the
germplasm [5&6]. These may be utilized for selecting parents in crossing program. Beside D? statistics the RAPD markers can also
be used to predict the genetic distance. Isozymes are form of enzymes exhibiting the same catalytic activity but differing in charge
and electrophoretic mobility. The variation in banding pattern obtained between individual samples can be used to sort out
genetically diverse or unrelated species which can be utilized for further improvement program.

II. MATERIAL AND METHODS

1) Plant Material:The experimental material comprising of thirty-four genetically diverse and elite upland cotton lines were used
for present investigation. Single seed is used for protein and DNA analysis, while the one week old seedlings are used for
isozyme analysis.

2) Gel Analysis:Sodium Dodecyl Sulphate Polyacrylamide Gel Electrophoresis (SDS-PAGE) method was followed for the
separation of total seed proteins for the identification of cultivars [1].Alkaline Polyacrylamide Gel Electrophoresis (PAGE)
followed by staining was adopted for identifying isozyme bands in different cotton cultivars [7]. Whereas, the Random
Amplified Polymorphic DNA (RAPD) analysis of thirty four cotton cultivar [4].

3) Data Analysis:The protein and isozyme banding pattern were analyzed by calculation of relative mobility (Rm) of band [11]

Distance traveled by protein / isozyme

Relative Mobility (Rm) =
Distance traveled by tracking dye
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Similarity was calculated with SIMQUAL function of NTSYS that computes a variety of similarity and dissimilarity coefficients for
qualitative data. The pair-wise similarity (Sij) between the accessions (i,j) were estimated using Jaccard similarity coefficients [10].

2Nj
S =
(Ni +Nj)
Where,
Sij = the proportion of bands common between accessions i and j
Nj =number of bands common in accession i and j
Ni = total number of bands in accession i
N; = total number of bands in accession j

Based on genetic distance estimates, the dendrogram was constructed based on the S; values using the clustering technique of
uniweighted pair group method of arithmetic means (UPGMA) given by Nei and Li, 1979 [10].

1. RESULTS AND DISCUSSION
The proteins and enzymes are the primary products of genes and hence are most suited for genetic determination [12]. The change
in coding base sequence results in corresponding replacement in amino acid and thus in primary structure of protein and enzymes.
They possess ionazable groups and can therefore be made to exist in solution as electrically charged particles either as cations (+) or
anions (—). The primary structure of protein and enzymes [2] in presence of a iso — electric field and while passing through a semi —
porous gel medium cause dissimilar forms of protein and isoenzymes|[8].

A. Banding Pattern
The total twelve bands were observed having relative mobility ranging from 0.083 to 0.883. The banding pattern revealed that the

genotypes AKH — 62, GA — B, AKH — 023, IC — 1547 and AKH — 3436 exhibited twelve bands in the present study. Whereas, the
genotypes AKH — 8835, JK — 119 and AKH — 8660 showed the least number of bands i.e. only six. The seed protein expression is
usually controlled by homologous multigene families exhibiting monogenic segregation with co — dominance for molecular weight
variants and presence of polypeptide bands being completely dominant over case of absence. This kind of variation, revealed that
in the electrophoretic banding pattern could lead to the detection of genotype specific bands. Therefore, the polypeptides varying
from their presence could be used as reliable biochemical marker for distinguishing the population. This fact confirms the
congruence between the protein and genetic constitution of the individual. Beside this the number of bands can be utilized as the
measure of classification but not the exact, while scoring on the basis of the presence or absence of band with specific Rm value,
bears more precision than earlier one[13]. The intensity may not be the criterion for the categorization as there are many factors
that may interact with the banding intensity. The migration velocity ostensibly provides the rational estimate of the degree of
homology based on protein bands within and between related one amendable to statistical distance [3]. The similarity indices
among the intra—cluster ranged from 0.73 to 1.00. (Table 1, Plate 1)

Esterases are present ubiquitously as isozymes the molecularly distinct patterns of the same enzymes. Understanding polymorphism
at the enzyme level is basic to its use in population and genetic studies. The isozyme-banding pattern can be used as markers to the
desirable agronomic and quality traits of different germplasm lines. Total fifteen bands were observed with range of 0.100 to 0.971
for relative mobility. The genotypes AKH — 24 and PH — 93 exhibited maximum bands (eight), followed by NH — 545, AKH — 62,
AKH — 023 and AKH — 1234 of seven each. The banding pattern confirms substantial polymorphism among the genotypes tested in
present conditions (Table 2, Plate 2). During the period of investigation it has been found that esterases possess very sensitive
nature of enzymatic reactions, hence the results were not reproducible. Also there is limited scope for screening as they are more
prone to fluctuations.

The results revealed that total five bands of peroxidase were observed in thirty four cotton lines. Very narrow range of relative
mobility values, from 0.033 to 0.283 was observed, indicating that the differentiation of POX activity was not clear in cotton lines
under investigation (Table 3, Plate 3).The POX possibly contributes to resistance by catalyzing oxidative polymerization of simple
phenols to lignin and synthesis of antimicrobial oxidized phenols [9]. An increased peroxidases activity in various plant host
parasite interactions has been correlated with the disease resistance.
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Hence on the basis findings of the present study it can be revealed that the genotypes LRA — 5166, JLH — 1594, AKH — 24 and
LCMS -2 may have resistance power against pathogenic reactions on the basis of Peroxidase activity, as a factor of antibiosis kind
of mechanism for plant disease resistance.

The maximum three bands were observed in AH-107 and Vikas, whereas in most of the genotypes exhibited single band of
different relative mobility. Limited polymorphism was observed for banding pattern of POX for cotton lines analyzed. Total five
PPO bands overlapping each other were detected having the relative mobility in the range of 0.04 to 0.21. It reveals that there is
limited polymorphism within the material under study for polyphenol oxidase activity. Among the thirty four genotype, the
genotype GA-B, LCMS-5, LCMS-2, Vikas, AKH-8660 and PH-348 has shown all the five bands where as the genotypes viz.,
AKH-8835, KH-118, NH-545, LRA-5166, JK-119 and AKH-081 exhibited single band each of varying relative mobility (Table
4, Plate 4).

The cumulative data of similar and dissimilar bands obtained in five sets of primers were used for estimation of similarity matrix
comprising indices for all possible combinations and presented inTable 5 (Plate 5). The similarity indices based on RAPD
polymorphism among the genotypes of clusters ranged from 0.67 to 0.91. Also it can be concluded that the biochemical and
molecular markers are adequate to judge the dissimilarity among the genotypes for quicker selection of parents with assumption that
the banding profile is a measure of discrimination. The results for selection of parents based on biochemical and molecular marker
techniques score high similarity with that of conventional D? statistics technique.

The Protein, Peroxidase and Esterase studies showed more than fifty per cent similarity regarding selection of parents as proposed
on the basis of morphological traits by employing Mahalanobis D? Statistics. Whereas, RAPD and Polyphenol oxidase exhibited
low similarity. Regarding the RAPD the results can be justified as the complete genome cannot be analyzed for polymorphism as
the limited and random base segments were used. Hence for getting more precision in the predictions researchers have to use more
number of random primers along with other advanced techniques to identify the genetic dissimilarity among the genotypes at
molecular level.

Biochemical study further revealed that electrophoretic proteins and isozyme profiles could be efficiently used for distinguishing the
genotypes. But the qualitative differences could not be reproduced as it is very difficult to identify and count the faint bands and
needs expertise in discrimination based on presence or absence of bands. To overcome these limiting factors, the molecular marker
analysis was undertaken. The Randomly Amplified Polymorphic DNA Markers (RAPDs) were used, which has also shown
resemblance with the conventional method for categorization of genotypes.

Iv. CONCLUSION
The genetic diversity plays and important role in crop improvement program. The estimation of genetic distance gives an idea
about the relationship of genotypes and their similarities and differences. Recently the biochemical and molecular marker
techniques are found to be quicker for screening of large gene pool. Also it is helpful for selecting the genotypes for breeding
program. These advanced biochemical and molecular techniques can now supplement to speed up the conventional breeding
programs along with improvement in precision.
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Plate 1: Protein analysis of thirty four cotton genotypes (SDS-PAGE)

Plate 2: Esterase analysis of thirty four cotton genotypes (PAGE)
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Plate 3: Peroxidase analysis of thirty four cotton genotypes (PAGE)

Plate 4: Polyphenol oxidase analysis of thirty four cotton genotypes (PAGE)
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Plate 5: RAPD analysis of thirty four cotton genotypes |
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Table 1: Similarity coefficients among thirty four cotton genotypes based on protein banding profile study
AKH-84635 | 1.00
AKH-8835 | 0.80 1.00
KH-118 | 0.74 0.75 1.00
NH-545 | 0.84 0.75 0.90 1.00
JLH-1594 | 090 0.71 0.86 0.95 1.00
LRA-5166 | 0.84 0.75 0.80 0.90 0.95 1.00
AKH-91 | 0.80 0.59 0.86 0.86 091 0.86 1.00
NS-95 | 0.80 0.71 095 086 091 095 091 1.00
AKH-44 | 0.88 0.92 0.71 0.82 0.78 0.82 0.67 0.67 1.00
AKH-9312 | 095 0.75 080 090 095 1.00 0.86 0.86 0.82 1.00
AKH-24 | 090 0.71 0.76 095 1.00 095 091 091 0.78 0.95 1.00
AKH-62 | 0.86 0.67 091 091 096 091 096 096 0.63 091 0.96 1.00
G Cot-10 | 0.71 0.86 0.89 0.89 0.84 0.89 0.74 0.84 093 0.78 0.84 0.80 1.00
AKH-8801 | 0.74 0.75 090 090 0.86 090 0.86 0.86 082 050 086 091 0.89 1.00
AH-107 | 0.90 0.71 0.86 095 1.00 095 091 091 056 095 1.00 096 095 095 1.00
JK-119 | 0.67 0.83 0.75 0.75 071 0.75 0.59 0.71 1.08 0.75 0.71 067 086 0.75 0.71 1.00
GA-B | 0.86 0.67 091 091 096 091 096 09 0.74 091 096 1.00 080 091 096 0.67 1.00
LCMS-5 1090 0.71 086 0.86 091 086 091 091 0.78 086 091 096 0.74 086 091 0.59 0.96
LCMS-2 | 095 0.75 080 090 0.86 090 086 086 082 090 095 091 0.89 080 095 0.63 091
AKH-87 | 0.90 0.71 0.86 095 1.00 095 091 091 0.67 095 1.00 096 095 095 1.00 0.71 0.96
AKH-32 | 0.78 0.80 0.84 0.84 090 095 1.00 090 0.88 0.84 090 086 094 0.84 090 0.80 0.86
AKH-081 | 0.80 0.71 0.86 0.86 091 095 091 091 0.78 0.86 091 096 0.84 095 091 0.71 0.96
PH-93 [ 090 0.71 086 095 1.00 095 0.82 091 078 095 1.00 09 0.84 0.86 1.00 0.71 0.96
AKH-053 | 090 0.71 0.86 095 1.00 095 082 091 0.78 095 1.00 096 0.84 086 1.00 0.71 0.96
AKH-023 | 0.86 0.67 091 091 096 091 096 096 074 091 096 1.00 0.80 091 096 0.67 1.00
IC-1547 | 0.86 0.67 091 091 096 091 096 09 0.74 091 096 1.00 080 091 096 0.67 1.00
AKH-1234 | 090 0.71 086 0.86 091 0.86 091 091 078 086 091 09 0.74 0.86 091 0.59 0.96
AKH-3436 | 0.86 0.67 091 091 096 091 096 096 074 091 096 1.00 0.80 091 096 0.67 1.00
SUMANGLA | 0.90 0.71 0.86 095 1.00 095 082 091 0.78 095 1.00 096 0.84 086 1.00 0.71 0.96
NARSIMHA | 090 0.71 0.86 095 1.00 095 082 091 0.78 095 1.00 096 0.84 086 1.00 0.71 0.96
VIKAS | 0.80 0.71 0.86 0.86 091 095 091 091 0.78 086 091 096 0.84 095 091 0.71 0.96
SAHANA | 0.78 0.67 084 0.84 090 095 1.00 090 075 084 090 0.86 094 0.84 090 0.80 0.86
AKH-8660 | 0.80 0.83 0.63 0.63 0.71 0.75 0.71 0.71 077 075 071 0.67 0.71 0.63 0.71 0.83 0.67
PS-348 | 0.94 0.86 0.78 0.78 0.84 0.78 0.74 0.84 0.80 0.89 0.84 080 075 0.67 0.84 0.71 0.80

Genotypes 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
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Table I Continue
AKH-84635
AKH-8835
KH-118
NH-545
JLH-1594
LRA-5166
AKH-91
NS-95
AKH-44
AKH-9312
AKH-24
AKH-62
G Cot-10
AKH-8801
AH-107
JK-119
GA-B
LCMS-5 | 1.00
LCMS-2 | 0.95 1.00
AKH-87 | 0.91 0.95 1.00
AKH-32 | 0.80 0.84 0.90 1.00
AKH-081 | 091 0.86 091 0.90 1.00
PH-93 | 091 095 1.00 090 091 1.00
AKH-053 | 091 095 1.00 090 091 1.00 1.00
AKH-023 | 096 091 096 0.86 096 096 096 1.00
IC-1547 1 0.96 091 096 0.86 096 096 096 1.00 1.00
AKH-1234 | 1.00 095 091 0.80 091 091 091 096 096 1.00
AKH-3436 | 0.96 091 096 0.86 096 096 096 1.00 1.00 096 1.00
SUMANGLA | 0.91 095 1.00 090 091 1.00 1.00 096 096 091 0.96 1.00
NARSIMHA | 091 095 1.00 090 091 1.00 1.00 096 09 091 096 1.00 1.00
VIKAS | 091 0.86 091 090 1.00 091 091 096 09 091 09 091 091 1.00
SAHANA | 0.80 0.84 090 1.00 090 090 090 086 086 080 086 090 090 0.90 1.00
AKH-8660 | 0.71 0.75 0.71 0.80 0.71 0.71 0.71 0.67 0.67 0.71 067 0.71 0.71 0.71 0.80 1.00
PS-348 | 0.84 0.89 0.84 082 074 0.74 0.74 080 0.80 0.84 0.80 074 074 0.74 0.82 0.86 1.00

Genotypes 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
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Table 2: Similarity coefficients among thirty four cotton genotypes based on Esterase (EST) banding profile study

AKH-84635 | 1.00
AKH-8835 | 0.55 1.00
KH-118 | 0.60 0.36 1.00
NH-545 | 0.50 0.77 0.50 1.00
JLH-1594 | 0.36  0.67 0.55 092 1.00
LRA-5166 | 0.44 0.60 0.22 0.73 0.60 1.00
AKH-91 | 0.60 036 0.20 033 0.18 036 1.00
NS-95 | 0.67 040 0.22 036 020 040 0.89 1.00
AKH-44 | 0.55 0.67 036 0.77 0.67 0.67 0.55 0.60 1.00
AKH-9312 | 0.36 0.50 036 0.77 0.67 0.67 036 040 0.83 1.00
AKH-24 | 0.62 057 0.62 0.67 071 043 031 033 0.71 057 1.00
AKH-62 | 0.67 0.62 0.67 057 0.62 031 0.17 0.18 0.62 046 093 1.00
G Cot-10 | 0.40 055 040 033 036 0.18 020 022 036 0.18 0.62 067 1.00
AKH-8801 | 0.25 044 025 040 022 022 025 029 044 022 055 060 0.75 1.00
AH-107 | 033 0.00 033 025 029 0.00 033 040 029 029 022 0.00 0.00 0.00 1.00
JK-119 | 0.57 025 029 022 025 025 057 0.67 050 025 040 022 029 040 0.67 1.00
GA-B | 0.50 022 0.50 020 022 0.00 025 029 044 022 055 060 050 033 000 040 1.00
LCMS-5 | 0.50 0.22 050 020 022 0.00 025 029 044 022 055 060 050 033 000 040 1.00
LCMS-2 | 0.67 0.40 0.67 055 0.60 020 0.00 000 040 040 067 073 022 0.00 0.00 0.00 0.57
AKH-87 | 0.57 025 0.57 022 025 0.00 0.00 0.00 0.00 0.00 060 044 029 000 0.00 0.00 040
AKH-32 | 0.50 022 0.50 040 044 022 025 029 022 044 036 020 0.00 000 050 040 0.00
AKH-081 | 044 040 044 055 1.60 040 022 025 040 060 050 036 000 000 040 033 0.00
PH-93 | 0.62 057 0.15 067 057 057 046 050 086 071 088 0.80 0.62 0.55 022 040 0.55
AKH-053 | 0.36 0.50 0.55 046 050 033 0.18 020 0.67 050 08 092 073 0.67 0.00 025 0.67
AKH-023 | 0.50 0.31 0.17 0.29 0.15 031 083 073 046 031 053 0.14 0.17 020 025 044 0.20
IC-1547 | 0.73 0.67 0.36 0.62 0.50 0.50 0.73 080 0.67 050 071 046 0.18 022 029 050 0.22
AKH-1234 | 0.67 0.62 050 0.71 062 046 067 073 077 062 067 057 0.17 020 025 044 040
AKH-3436 | 0.71 080 043 0.75 053 053 057 062 067 053 071 063 043 033 020 036 033
SUMANGLA | 0.29 0.50 0.00 044 025 050 029 033 050 050 020 022 000 000 0.00 050 0.00
NARSIMHA | 0.67 040 044 055 040 0.60 044 050 020 0.60 050 036 022 0.00 040 033 0.29
VIKAS | 0.50 044 025 060 044 067 050 057 067 067 055 040 025 0.00 050 040 0.00
SAHANA | 0.60 0.55 040 0.67 0.55 055 040 044 055 055 046 033 0.00 000 033 029 0.00
KH-8660 | 0.67 0.62 050 0.71 0.62 0.62 050 055 062 062 053 057 033 020 025 022 020
PS-348 | 0.73 0.67 0.55 0.77 0.67 0.67 036 040 0.67 0.67 0.57 062 036 022 029 025 022
Genotypes 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
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Table 2: Continue

AKH-84635
AKH-8835
KH-118
NH-545
JLH-15%94
LRA-5166
AKH-91
NS-95
AKH-44
AKH-9312
AKH-24
AKH-62
G Cot-10
AKH-8801
AH-107
JK-119
GA-B
LCMS-5 | 1.00
LCMS-2 | 0.57 1.00
AKH-87 | 0.40 0.67 1.00
AKH-32 | 0.00 029 0.40 1.00
AKH-081 | 0.00 050 0.33 0.86 1.00
PH-93 | 0.55 0.50 0.20 0.36 0.33 1.00
AKH-053 | 0.67 0.60 0.25 0.22 0.20 0.86 1.00
AKH-023 | 020 0.00 0.00 0.20 0.18 0.40 0.15 1.00
IC-1547 | 0.22 040 0.25 0.44 0.60 0.57 0.33 0.62 1.00
AKH-1234 | 040 0.55 0.22 0.40 0.55 0.67 0.46 0.57 0.92 1.00
AKH-3436 | 0.33 046 0.36 0.33 0.46 0.71 0.53 0.50 0.80 0.75 1.00
SUMANGLA | 0.00 033 000 000 033 040 025 022 050 044 036  1.00
NARSIMHA | 029 050 033 029 050 067 040 036 060 055 062 067 1.00
VIKAS | 0.00 0.29 0.00 0.33 0.57 0.55 0.22 0.40 0.67 0.60 0.50 0.80 0.86 1.00
SAHANA | 0.00 044 0.29 0.50 0.67 0.46 0.18 0.67 0.73 0.67 0.57 0.57 0.67 0.75 1.00
AKH-8660 | 0.20 0.55 0.44 0.40 0.55 0.67 0.46 0.43 0.62 0.57 0.50 0.44 0.55 0.80 0.83 1.00
PS-348 | 0.22  0.60 0.50 0.44 0.60 0.71 0.50 0.31 0.67 0.62 0.53 0.50 0.60 0.89 0.73 0.92 1.00

Genotypes 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

Table 3: Similarity coefficients among thirty four cotton genotypes based on Peroxidase (POX) banding profile study
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AKH-84635 1.00
AKH-8835 0.67 1.00
KH-118 0.67 1.00 1.00
NH-545 0.67 1.00 1.00 1.00
JLH-15%4 0.67 1.00 1.00 1.00 1.00
LRA-5166 0.67 1.00 1.00 1.00 1.00 1.00
AKH-91 0.67 1.00 1.00 1.00 1.00 1.00 1.00
NS-95 0.67 1.00 1.00 1.00 1.00 1.00 1.00 1.00
AKH-44 0.67 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
AKH-9312 0.67 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
AKH-24 0.50 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 1.00
AKH-62 0.50 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.50 1.00
G Cot-10 0.50 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.50 0.50 1.00
AKH-8801 0.50 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.50 0.50 0.50 1.00
AH-107 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
JK-119 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 1.00
GA-B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.80 0.67 1.00
LCMS-5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.80 0.67 1.00
LCMS-2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.80 0.67 1.00
AKH-87 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.80 0.67 1.00
AKH-32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.80 0.67 1.00
AKH-081 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.80 0.67 1.00
PH-93 0.67 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.67 0.67 0.67 0.67 0.00 0.00 0.00
AKH-053 0.67 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.67 0.67 0.67 0.67 0.00 0.00 0.00
AKH-023 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 1.00 0.67
1C-1547 0.67 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.67 0.67 0.67 0.67 0.00 0.00 0.00
AKH-1234 0.67 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.67 0.67 0.67 0.67 0.00 0.00 0.00
AKH-3436 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 1.00 0.67
SUMANGLA 0.67 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.67 0.67 0.67 0.67 0.00 0.00 0.00
NARSIMHA 0.67 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.67 0.67 0.67 0.67 0.00 0.00 0.00
VIKAS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.50 0.80
SAHANA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.67
AKH-8660 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.80 0.67 1.00
PS-348 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.80 0.67 1.00

Genotypes 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Table 3: Continue

AKH-84635
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AKH-8835
KH-118
NH-545
JLH-15%94
LRA-5166
AKH-91
NS-95
AKH-44
AKH-9312
AKH-24
AKH-62
G Cot-10
AKH-8801
AH-107
JK-119
GA-B
LCMS-5 | 1.00
LCMS-2 | 1.00 1.00
AKH-87 | 1.00 1.00 1.00
AKH-32 | 1.00 1.00 1.00 1.00
AKH-081 | 1.00 1.00 1.00 1.00 1.00
PH-93 | 0.00 0.00 0.00 0.00 0.00 1.00
AKH-053 | 0.00 0.00 0.00 0.00 0.00 1.00 1.00
AKH-023 | 0.67 0.67 0.67 0.67 0.67 0.00 0.00 1.00
IC-1547 | 0.00 0.00 0.00 0.00 0.00 1.00 1.00 0.00 1.00
AKH-1234 | 0.00 0.00 0.00 0.00 0.00 1.00 1.00 0.00 1.00 1.00
AKH-3436 | 0.67 0.67 0.67 0.67 0.67 0.00 0.00 1.00 0.00 0.00 1.00
SUMANGLA | 0.00 0.00 0.00 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
NARSIMHA | 0.00 0.00 0.00 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00
VIKAS | 0.80 0.80 0.80 0.80 0.80 0.00 0.00 0.50 0.00 0.00 0.50 0.00 0.00 1.00
SAHANA | 0.67 0.67 0.67 0.67 0.67 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00
AKH-8660 | 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.67 0.00 0.00 0.67 0.00 0.00 0.80 0.67 1.00

PS-348 | 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.67 0.00 0.00 0.67 0.00 0.00 0.80 0.67 1.00 1.00

Genotypes 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

Table 4: Similarity coefficients among thirty four cotton genotypes based on Polyphenol oxidase (PPO) banding profile study
AKH-84635 | 1.00
AKH-8835 | 0.67 1.00
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0.67 1.00 1.00

0.57 033 033 1.00
JLH-1594 | 0.00 0.00 0.00 0.57 1.00
LRA-5166 | 0.00 0.00 0.00 0.33 0.67 1.00
AKH-91 | 0.40 0.00 0.00 0.75 0.80 0.50 1.00
NS-95 | 0.00 0.00 0.00 0.57 1.00 0.67 0.80 1.00
AKH-44 | 040 0.00 0.00 0.75 0.80 0.50 1.00 0.80 1.00
AKH-9312 | 0.00 0.00 0.00 0.57 1.00 0.67 080 1.00 0.80 1.00
AKH-24 | 040 0.00 0.00 0.75 0.80 0.50 1.00 0.80 1.00 0.80 1.00
AKH-62 | 0.00 0.00 0.00 0.57 1.00 0.67 0.80 1.00 0.80 1.00 0.80 1.00
G Cot-10 | 0.40 0.00 0.00 0.75 080 050 1.00 080 1.00 080 1.00 0.80 1.00
AKH-8801 | 0.00 0.00 0.00 0.57 1.00 0.67 080 100 080 1.00 080 1.00 0.80 1.00
AH-107 | 0.40 0.00 0.00 0.75 0.80 050 1.00 0.80 1.00 0.80 1.00 0.80 1.00 0.80 1.00
JK-119 | 0.00 0.00 0.00 033 0.67 0.00 050 0.67 0.50 0.67 0.50 0.67 050 0.67 0.67 1.00
GA-B | 033 0.00 0.00 0.89 0.67 040 0.86 0.67 086 067 08 067 08 067 067 040 1.00
LCMS-5| 033 0.00 0.00 0.89 0.67 040 086 0.67 08 067 08 067 08 067 067 040 1.00
LCMS-2 | 0.33 0.00 0.00 0.89 0.67 040 086 0.67 08 067 08 067 08 067 067 040 1.00
AKH-87 | 0.00 0.00 0.00 0.57 1.00 0.67 0.80 1.00 0.80 1.00 0.80 1.00 080 1.00 1.00 0.67 0.67
AKH-32 | 0.00 0.00 0.00 0.57 1.00 0.67 080 100 0.80 1.00 0.80 1.00 080 1.00 1.00 0.67 0.67
AKH-081 | 0.00 0.00 0.00 033 0.67 1.00 0.50 0.67 050 0.67 050 067 050 067 067 000 040
PH-93 | 0.40 0.00 0.00 075 080 050 1.00 080 1.00 0.80 1.00 0.80 1.00 0.80 0.80 0.50 0.86
AKH-053 | 0.00 0.00 0.00 0.57 1.00 0.67 0.80 1.00 0.80 100 080 1.00 080 1.00 100 0.67 0.67
AKH-023 | 0.40 0.00 0.00 0.75 0.80 0.50 1.00 080 1.00 080 1.00 080 1.00 080 080 050 0.86
IC-1547 | 0.00 0.00 0.00 0.57 1.00 0.67 0.80 1.00 0.80 1.00 080 1.00 080 1.00 1.00 0.67 0.67
AKH-1234 | 0.00 0.00 0.00 0.57 1.00 067 080 100 08 100 08 100 080 1.00 1.00 0.67 0.67
AKH-3436 | 0.00 0.00 0.00 0.57 1.00 067 080 100 08 100 08 100 080 1.00 1.00 0.67 0.67
SUMANGLA | 040 0.00 0.00 0.75 0.80 050 100 080 100 08 100 080 100 0.80 080 050 0.86
NARSIMHA | 0.00 0.00 0.00 0.57 1.00 0.67 0.80 1.00 0.80 1.00 0.80 1.00 0.80 1.00 1.00 0.67 0.67
VIKAS | 0.33 0.00 0.00 089 0.67 040 086 067 08 067 086 067 086 0.67 0.67 040 1.00
SAHANA | 040 0.00 0.00 0.75 040 0.00 0.67 040 0.67 040 067 040 067 040 040 050 0.86
AKH-8660 | 0.33 0.00 0.00 089 0.67 040 086 067 08 067 08 067 086 0.67 0.67 040 1.00
PS-348 | 0.33 0.00 0.00 0.89 0.67 040 086 0.67 0.86 067 08 067 086 067 067 040 1.00

Genotypes 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Table 4: Continue

AKH-84635
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AKH-8835
KH-118
NH-545
JLH-15%94
LRA-5166
AKH-91
NS-95
AKH-44
AKH-9312
AKH-24
AKH-62
G Cot-10
AKH-8801
AH-107
JK-119
GA-B
LCMS-5 | 1.00
LCMS-2 | 1.00 1.00
AKH-87 | 0.67 0.67 1.00
AKH-32 | 0.67 0.67 1.00 1.00
AKH-081 | 0.40 040 0.67 0.67 1.00
PH-93 | 0.86 0.86 0.80 0.80 0.50 1.00
AKH-053 | 0.67 0.67 1.00 1.00 0.67 0.80 1.00
AKH-023 | 0.86 0.86 0.80 0.80 0.50 1.00 0.80 1.00
IC-1547 | 0.67 0.67 1.00 1.00 0.67 0.80 1.00 0.67 1.00
AKH-1234 | 0.67 0.67 1.00 1.00 0.67 0.80 1.00 0.67 1.00 1.00
AKH-3436 | 0.67 0.67 1.00 1.00 0.67 0.80 1.00 0.67 1.00 1.00 1.00
SUMANGLA | 0.86 0.86 0.80 0.80 0.50 1.00 0.80 0.50 0.80 0.80 0.80 1.00
NARSIMHA | 0.67 0.67 1.00 1.00 0.67 0.80 1.00 0.67 1.00 1.00 1.00 0.80 1.00
VIKAS | 1.00 1.00 0.67 0.67 0.40 0.86 0.67 0.40 0.67 0.67 0.67 0.86 0.67 1.00
SAHANA | 0.86 0.86 0.40 0.40 0.00 0.67 0.40 0.00 0.40 0.40 0.40 0.67 0.40 0.86 1.00
AKH-8660 | 1.00 1.00 0.67 0.67 0.40 0.86 0.67 0.40 0.67 0.67 0.67 0.86 0.67 1.00 0.86 1.00

PS-348 | 1.00 1.00 0.67 0.67 0.40 0.86 0.67 0.40 0.67 0.67 0.67 0.86 0.67 1.00 0.86 1.00 1.00

Genotypes 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

Table 5: Similarity coeffecients among thirty four cotton genotypes based on RAPD banding profile study
AKH-84635 | 1.00
AKH-8835 | 0.58 1.00
KH-118 | 0.50 0.57 1.00
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NH-545 | 0.75 096 096 1.00
JLH-1594 | 0.57 096 093 057 1.00
LRA-5166 | 0.52 093 093 0.72 0.89 1.00
AKH-91 | 0.58 0.79 091 0.76 0.82 0.87 1.00
NS-95 | 071 0.82 082 0.79 074 090 091 1.00
AKH-44 | 0.84 0.70 0.57 0.89 0.64 063 065 0.61 1.00
AKH-9312 | 0.57 096 093 057 1.00 0.8 082 0.74 0.64 1.00
AKH-24 | 0.60 0.89 0.89 0.68 081 095 079 089 059 081 1.00
AKH-62 | 0.65 0.75 0.63 0.70 0.69 0.68 050 047 078 0.69 0.61 1.00
G Cot-10 | 0.78 0.77 0.73 0.78 0.81 0.70 0.59 050 082 081 0.65 0.67 1.00
AKH-8801 | 0.71 0.82 0.68 063 074 076 0.75 086 0.70 074 0.79 0.71 0.68 1.00
AH-107 | 0.58 0.79 0.82 0.79 0.74 086 091 086 065 074 079 067 068 0.86 1.00
JK-119 | 0.69 098 0.84 0.61 091 092 074 084 068 091 09 073 053 0.84 091 1.00
GA-B | 058 1.00 0.89 063 09 093 079 075 070 096 082 0.78 0.59 0.79 096 091 1.00
LCMS-5 | 0.77 0.55 0.68 097 058 065 0.77 0.68 0.81 058 058 062 080 051 064 054 0.60
LCMS-2 | 052 093 09 0.72 089 097 087 0.83 0.63 089 0.89 068 052 069 100 085 0.93
AKH-87 | 0.58 098 094 0.58 098 091 084 075 065 1.02 083 0.75 0.63 0.79 094 093 0.98
AKH-32 | 1.00 0.67 0.50 090 0.57 060 058 071 095 057 060 0.74 0.78 071 0.58 0.73 0.71
AKH-081 | 0.60 0.84 0.87 081 079 091 096 091 071 0.79 080 0.56 0.60 0.76 091 0.75 0.84
PH-93 | 0.72 080 0.80 0.81 0.72 088 088 098 067 072 090 068 060 098 098 0.86 0.84
AKH-053 | 0.82 0.73 0.58 0.73 064 067 045 058 0.76 064 0.74 094 070 0.69 077 079 0.77
AKH-023 | 0.50 0.87 090 0.69 083 094 081 077 056 0.83 086 0.76 0.58 0.77 097 082 0.90
IC-1547 | 0.57 095 0.81 0.61 087 088 070 070 0.64 087 081 0.81 0.62 0.81 098 09 0.98
AKH-1234 | 044 0.83 093 060 086 090 0.84 0.76 0.50 086 086 072 061 076 058 078 0.83
AKH-3436 | 0.71 0.82 082 079 074 090 091 1.00 0.70 0.74 089 055 055 08 089 084 0.82
SUMANGLA | 0.84 0.70 0.57 089 064 063 0.65 0.61 100 064 051 078 088 061 061 060 0.70
NARSIMHA | 0.72 077 0.72 072 0.80 0.69 059 051 081 080 062 086 080 051 068 071 0.77
VIKAS | 048 0.83 093 064 086 090 0.84 076 050 086 089 068 057 072 1.00 081 0.86
SAHANA | 0.57 0.77 081 0.78 073 085 089 0.84 0.64 0.73 0.77 0.65 0.67 084 098 0.72 0.1
AKH-8660 | 0.58 0.87 087 0.65 079 094 0.77 087 056 079 098 0.69 050 080 1.00 089 0.87
PS-348 | 0.57 095 0.84 0.61 091 088 074 070 064 091 081 081 0.62 0.81 098 09 0.98

Genotypes 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Table 5 Continue
AKH-
84635

AKH-8835
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NH-545

JLH-15%94
LRA-5166
AKH-91
NS-95
AKH-44
AKH-9312
AKH-24
AKH-62
G Cot-10
AKH-8801
AH-107
JK-119
GA-B
LCMS-5 | 1.00

LCMS-2 | 0.65 1.00

AKH-87 | 0.59 0091 1.00

AKH-32 | 0.77 052  0.76 1.00

AKH-081 | 0.74 0.84 0.88 0.60 1.00

PH-93 | 0.70 0.81 0.88 0.72 0.96 1.00

AKH-053 | 0.60 0.59 0.82 0.82 0.59 0.51 1.00

AKH-023 | 0.63 090 095 0.50 0.88 0.88 0.64 1.00

IC-1547 | 0.50 0.81 0.96 0.57 0.82 0.75 0.68 0.92 1.00
AKH-1234 | 0.61 090 0.87 0.44 0.81 0.91 0.63 0.97 0.88 1.00
AKH-3436 | 0.68 0.79  0.87 0.71 0.98 0.84 0.58 0.83 0.77 0.76 1.00

SUMANGLA | 081 054 074 084 071 058 067 056 064 050 061  1.00

NARSIMHA | 074 069 082 072 057 052 079 063 071 065 051 081  1.00

VIKAS | 0.65 0.93 0.91 0.48 0.84 0.88 0.67 0.94 0.85 0.97 0.79 0.54 0.69 1.00

SAHANA | 0.71 0.81 0.85 0.57 0.96 0.96 0.53 0.92 0.83 0.88 0.88 0.68 0.54 0.85 1.00
AKH-8660 | 0.55 0.84 091 0.58 0.85 0.78 0.75 0.94 0.89 0.87 0.87 0.56 0.59 0.90 0.85 1.00
PS-348 | 0.54 0.85 1.04 0.57 0.82 0.79 0.72 0.92 0.97 0.88 0.74 0.68 0.75 0.88 0.83 0.82 1.00

Genotypes 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

O©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |




d lIsRA

ef n\m
cross’ COPERNICUS

10.22214/1JRASET 45,98 IMPACT FACTOR: IMPACT FACTOR:
7.129 7.429

INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGY

Call : 08813907089 (V) (24*7 Support on Whatsapp)




