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ABSTRACT

Eleven parental cotton genotypes (Gossypium barbadense L.) and their 28F1lhybrids were
canvassed by Principal Components and Linkage Cluster analyses to identify the major characters which
account for the variation in yield contributing traits. Analysis of variance revealed highly significant
differences for genotypes, crosses, parents for all the studied traits. Parents vs. crosses were significant for
most traits indicating the heterotic response. The first principal component contributed 41.9 %to the total
variability and was mainly attributed to plant height, boll weight, seed cotton yield/plant, number of fruiting
branches/plant, lint yield /plant, boll number and seed index. The second PCs contributed 16.7 % to the total
variability and were mainly due to fiber fineness, length and uniformity ratio and showed positive loadings
with most characters. The PC3 and PC4 contributed 9.1 % and 7.9 % of the total variability and were mainly
attributed to pressely index, earliness index, vegetative branches and days to flowering. The 11cotton parental
genotypes were grouped into four major clusters based on dissimilarity among them and sixteen contributed
characters. The female parents (testers) Suvin, (Giza 88xOkre leaf), (Giza 85xOkre leaf) and 24202 were
grouped into two wide clusters. The parental genotypes Giza 93 and (Giza 81xAustraly12) formed two wide
clusters from the other parents and having wide dissimilarity coefficients compared with other parents. The 39
genotypes, 11 original parents and 28 F1 crosses, were grouped into 13 major clusters relative to dissimilarity
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among them.
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INTRODUCTION

Cotton, also known as "White Gold," is the world's
most important renewable natural fiber crop. It is Egypt's
mainstay and has played an important role in the world's
economic, political and social development. To launch new
varieties of Egyptian cotton (Gossypium barbadense L.),
the breeding programme relies on the production of pure
lines. The breeding program's main goal is to create new
varieties with high yield capacity and high fiber quality
characteristics EI-Mansy (2014). Cotton breeders must
look at genetic control and behaviour for factors that affect
yield, its components, and fiber quality because cotton
yield components may be connected or segregate
independently.

Any crop improvement programme is built on
genetic divergence. Because hybrids between lines of
diverse origin generally show greater heterogeneity than
those between closely related parents, understanding the
variation in germplasm is an important and necessary
aspect of starting any crop breeding programme. Genetic
diversity is required for successful breeding in order to
maximise improvement while minimising the inherent
field genetic vulnerability. As a result, it is critical to create
hybrids between genotypes of different origins rather than
those involving closely related parents in order to
maximise heterosis.

There are several ways to evaluate the amount of
genetic variation that is accessible for crop improvement
Mohammadi and Prasanna (2003). Pedigree analysis is one
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option, although parental coefficient alone hasn't been
shown to be a reliable predictor of a cultivar's success in
terms of growth VanEsbroeck and Bowman (1998).The
use of molecular markers for genomic prediction in a
variety of hybrid maize was only marginally successful,
highlighting the importance of high-quality phenotypic
data as a useful predictor of offspring performance
Windhausen, et al., (2012), reinforcing the previous
finding about the importance of quality over quantity of
diverse germplasm in plant improvement.

Cross breeding between different groups is widely
accepted to increase genetic variance in the resulting
progeny and allow selection to advance. Cluster analysis is
one method for measuring genetic divergence in a
population, and it has been used in cotton to select
promising plants Abd El-Baky, (2006) and El Mansy
(2015). This technique can predict genotypes with high
index scores that fall into different groups to be crossed in
order to produce the most variance for good combinations
of characteristics. Khan et al., (2007), and to distinguish
cotton genotypes based on their interactions with biotic or
abiotic stress. Aslam et al., (2013).

Plant breeders typically use multivariate
biometrical methods like principal component analysis
(PCA), correlation analysis, and multidimensional scaling
to investigate genetic variability among genotypes and the
direct and indirect effects of characteristics Brown et al.,
(1999). Keeping in view the above discussion regarding
genetic diversity in cotton breeding, the present study was
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executed to explore genetically divergent genotype with
desirable correlated agronomic attributes.

Because environment has a large influence on these
traits and the selection process, genetic diversity has been
exploited through many morphological and agronomic
characters for a successful hybridization programme
Ahmad et al. (2012). Therefore, developing cotton types
with high productivity should receive a lot of attention.
Plant height, direct and indirect fruit bearing branches, boll
weight, number of bolls per plant, seed index, and ginning
out tern are all factors that affect cotton production,
whether it be in terms of seed yield or lint. For the plant
researcher to address the limitation of cotton yield, a
thorough study of the crop's nature, degree of performance,
and relationship of numerous agronomic variables with
yield is important.

Thus, the objective of this investigation were 1) to
study the genetic diversity among eleven parental cotton
genotypes and their 28 F; cross combinations using
multivariate analysis based on agronomic trails data to give
graphical presentation of genotypes and 2) to select the
most suitable combinations as well as to investigate the
relative importance of the evaluated traits.

MATERIALS AND METHODS

The genetic materials used in the present study
included eleven genotypes i.e., Giza 94, Giza 93, Giza 92,
Giza96, (Giza 89 x Giza86), (Giza75 X P.H.P), (Australy
12 x G81), Suvin, (Giza88 X Okra leaf), (Giza85 x Okra
leaf) and 24202. In 2013 season the single crosses between
eleven parental genotypes were made by using the seven
following genotypes i.e., Giza94, Giza93, Giza92, Giza96,
Giza89 x Giza86, (Giza75 x P.H.P), (Australy 12 x G81)
as lines (Females) and four remaining genotypes i.e.,
Suvin, (G88 x Okra leaf), (G85 x Okra leaf) and 24202
were used as testers (Males) to produce 28 Fy hybrids. In
2014 season, the 11 parents and their 28 F; hybrids were
planted in a randomized complete blocks design with three
replications. Each plot was represented by one row 4 m.
long and 0.7 m. wide. Hills within rows were 0.35 m. apart
allowing of 10 plants per plot. Hills were later thinned to
two plants per hill. The recommended agricultural
practices were applied at proper time.

Data were recorded on 10 guarded plants chosen at
random from each plot in middle ridge for F1 and their
parents at flowering (flower.), First fruiting node (F.F.N.),
Earliness index (E.l.), number of vegetative branches
(monpodia)/plant (NoV.B./P.), number of fruiting branches
(sympodia)/plant (No.F.B./P.) ,Plant height (PH), Seed
cotton yield g /plant (S.C.Y./P. g), Lint cotton yield g /plant
(L.C.Y./P. g) , Lint percentage (L. %), Boll weight g
(B.W), Seed index g (S.I.), Number of bolls/plant
(No.b./P.), Fiber fineness in Micronaire (F.F.), Fiber
strength in Pressely (F.S.), Fiber length in millimeter (F.L)
and Uniformity ratio (U.R. %) were estimated at Cotton
Technology Laboratory, Cotton Research Institute,
Agricultural Research Center, Giza, Egypt.

Biometrical analysis:

Data were analyzed using the analysis of variance
in accordance with Gomez and Gomez, (1984) to
determine significant differences among genotypes.
Multivariate technique was used to assess the similarities

among varied groups and to evaluate morphological
parameters contributing to the variation in each genotype.
For this purpose, principal components analysis was
performed, on the correlation matrix of contributed
characters for all genotypes. The principal components
were expressed as Eigen value, latent root, and manifested
in eigen vector for all studied traits in each principal
components axis Hair et al. (1987).

The genetic diversity and distance as described
were determined using a hierarchical clustering approach
employing Ward's minimal variance method, which
minimizes within-group sums of squares across all
partitions Anderberg (1973) and developed by Johnson and
Johnson and Wichern (1988). The Euclidean distance was
computed and the results from clustering analysis are
presented as dendrogram. All computations were
performed using Minitab (version 15) and SPSS (version
19) computer procedures.

RESULTS AND DISCUSSION

The amount of information available to plant
breeders about the target crop and traits influences the
improvement of any breeding programme. Cotton breeders
use various mating models to pass preferred alleles to the
next offspring because hybridization is an important
technique for inducing genetic variation. The plant
materials used in this study include eleven Gossypium
barbadense L. cotton genotypes. and their twenty eight
cotton crosses. To identify genotype variation for both
agronomic and fiber quality variables, analysis of variance
was applied (Table 1). Significant differences for
genotypes, crosses, parents, lines, and testers for all
examined traits were found, demonstrating that these
genotypes are highly variable. Such variations could be
attributed to the varied genetic background. The variances
due to lines and testers were also significant for all traits
studied and higher than the variance due to interaction (L x
T), indicating that the experimental materials possessed
considerable variability and general and specific
combining ability were involved in the genetic expression
of such traits. While parents vs. crosses were significant for
most traits indicating the heterotic response for such traits.
Similar results were obtained by AL-Hibbiny, (2015) ;
Sultan et al., (2018) ; Mahrous, (2018) ; and Yehia and El-
Hashash, (2019).

Mean performance

Data presented in (Table 2) showed wide range of
performance among the parental genotypes for most traits.
The mean performance was considered as the first
important selection index in the choice of parents and the
parents with high mean performance will result in superior
hybrids. The parental tester 24202 showed desirable
performance for most earliness traits followed by parental
line (Giza75xP.H.P) and tester (Suvin) showing the lowest
values of flowering dates and decreasing the first fruiting
node with acceptable values of earliness index. While the
tester (G88 x Okra leaf) and (Giza85 x Okra leaf) gave the
highest earliness index values and surpassed all parents for
this traits, for yield and yield components traits, the
parental line (Australyl2xG81) gave the highest mean
values for most yield traits but it showed some sort of
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lateness. However, the parental tester 24202 showed high
desirable values of most yield traits with earlier in
maturity. On the other side the parental tester (G88xOkra
leaf) and (Giza85xOkra leaf) gave the inferior performance
of all yield traits followed by Giza 93. The Egyptian
Variety Giza 93 surpassed all parental genotypes lint
percentage and seed index with some sort of earliness and

acceptable fiber traits. The extra long variety Giza 93
surpassed all parents for all fiber quality traits followed by
Giza 96 and (Australyl2xG81). Generally, No parental
lines or testers surpassed for all studied traits, but in most
or some traits, for this purpose the parental line Giza 96
gave desirable performance for most traits followed by the
tester 24202.

Table 1. Mean squares of the studied growth, earliness, yield and fiber traits
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*and ** significant at 5% and 1% levels of probability, respectively.

Table 2. The Mean performances of eleven parents and the Ficrosses for earliness, growth, yield and fiber traits in

line X testers' hybrids of cotton.

Genotypes Flower F.FN E.I NoV.BPNo.F.BP PH No.BP BW SCY LY L% Sl
Giza %4 66.33 567 6060 3.07 1767 15433 4468 347 15496 63.67 41.07 11.96
Giza 93 6733 6.13 50.04 242 18.00 15100 29.07 3.45 100.44 34.13 33.85 10.75
Giza 92 66.33 6.20 5758 3.60 1953 160.33 4542 391 176.42 64.28 36.41 10.75
Giza 96 67.00 7.07 6016 3.47 18.13 158.00 46.47 3.63 166.83 67.06 40.20 10.75
Giza 89xGiza 86 64.67 620 6148 340 1853 15400 4933 3.71 180.13 65.92 36.57 10.61
Giza75 x P.H.P 65.67 567 5379  3.07 17.87 15167 4559 357 162.08 61.08 37.68 11.57
Austerelyl12 x Giza81 67.00 7.00 5154  3.07 18.87 177.00 57.45 3.77 21583 85.93 39.79 11.69
Suvin 65.00 567 6583 3.07 1860 156.33 47.60 3.72 177.21 7127 4020 9.20
Giza88 x okra leaf 70.67 8.73 7513 453 1177 96.67 2235 235 5255 19.27 36.67 8.83
Giza85x okra leaf 68.67 6.83 71.80 3.25 1367 10700 2335 273 63.82 2349 36.80 9.94
24202 67.00 553 6592 3.33 18.60 151.00 50.00 3.77 188.76 75.91 40.19 10.38
Suvin x G.94 62.67 647 6086 2.67 1847 15800 57.65 3.69 212.03 86.23 40.64 11.04
Suven x G.93 64.67 7.07 6025 3.20 18.27 167.33 4694 3.65 170.87 59.67 34.87 11.04
Suvin x G.92 66.33 6.60 6231 303 19.13* 16233 4791 3.83 182.07 6497 3560 10.88
Suvin x G.96 64.00 640 5733 253 1813 156.33 44.69 3.63 162.11 6514 40.14 10.24
Suvin x (G.89 x G.86) 6433 580 7029 342 18.17 15933 53.33 3.63 193.67 73.27 37.74 10.99
Suvin x (G.75x P.H.P) 63.33 567 60.00 3.27 17.67 15433 51.74 3.53 18295 71.22 38.86 10.50
Suvin x (AUS 12 x G.81) 64.00 620 6794 242 1800 157.00 5253 3.60 188.65 65.97 34.93 10.50
(G.88 x OKTraleaf) X G.94 60.00 647 6891 340 16.73 14233 4850 3.35 16246 6539 40.24 11.10
(G.88 x Okra leaf ) X G.93 60.67 6.60 6694  3.80 1700 136.67 3865 3.40 131.23 49.20 37.45 10.39
(G.88 x Okra leaf) X G.92 67.33 647 70.72 3.82 16.67 139.00 4880 3.33 162.58 63.02 38.71 10.20
(G.88 x Okra leaf) X G.96 65.00 6.93 6504 3.15 1740 14400 37.77 3.48 13199 5219 39.47 9.52
(G.88 x Okra leaf) X (G.89 x G.86) 66.00 7.13 67.34 4.80 1587 13200 52.05 3.17 164.75 65.63 39.82 10.49
(G.88xOkraleaf) X (G.75xP.HP) 6467 693 7443 487 16.93 13367 46.71 3.39 158.16 60.45 38.13 10.08
(G88xOkraleaf) X (AUS12xG81) 66.00 6.80 8251  3.33 1640 131.00 4340 3.28 14266 57.37 40.16 9.82
(G.85 x Okra leaf) X G.94 62.00 6.00 7368 2.93 16.67 137.67 4744 333 158.38 63.86 40.14 10.88
(G.85 x Okra leaf) X G.93 62.00 6.13 7686 3.03 16.60 132.00 36.57 3.32 121.57 4749 39.06 9.98
(G.85 x Okra leaf) X G.92 64.67 6.60 80.16 3.40 16.13 13367 4729 3.23 151.82 5847 38.48 10.64
(G.85 x Okra leaf) X G.96 64.67 7.00 7251 375 16.20 138.00 44.75 3.21 14379 57.78 40.08 10.01
(G.85 x Okra leaf) X (G.89 x CG.86) 65.00 6.33 7238 3.60 16.33 137.67 5495 3.27 179.55 70.89 39.45 10.74
(G.85x Okraleaf) X (G.75xP.HP) 6533 560 69.22 293 1747 14167 46.22 349 16199 65.69 40.44 10.49
(G85xOkraleaf) X (AUS12xG8L) 6367 6.67 7322 293 1647 14133 5958 3.29 196.28 69.01 35.07 10.66
24202 X G.94 64.00 560 66.47 2.80 1713 14400 46.88 3.43 160.33 65.35 40.70 10.77
24202 X G.93 62.67 580 6932 287 1953 165.00 4840 3.91 189.29 70.00 36.90 10.89
24202 X G.92 65.33 6.07 68.19 347 19.27 160.00 54.08 3.85 206.56 71.86 34.73 10.85
24202 X G.96 66.33 6.33 6761 3.70 1793 15733 51.41 359 18457 7458 40.30 10.37
24202 X (G.89 x G.86) 62.00 593 66.63 3.53 16.73 14767 6296 3.35 210.53 84.55 40.04 10.75
24202 X (G.75 X P.H.P) 63.00 6.00 6433 280 1870 15533 7206 3.74 269.45 102.33 37.93 11.30
24202 X AUS 12 x G.81 63.67 5.80 6849 3.20 18.67 153.67 46.09 3.73 172.02 69.68 40.46 10.97
L.S.D.0.05 0.84 056 3.42 0.62 142 1071 491 028 1180 535 0.97 0.63
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Table.2 cont

Genotypes F.F F.S F.L UR

Giza94 4.30 9.60 33.13 84.67
Giza 93 3.20 9.33 36.50 85.90
Giza 92 3.83 9.70 33.20 84.47
Giza 96 4.10 9.63 34.60 85.20
Giza 89xGiza 86 4.10 9.70 33.20 84.90
Giza75 x P.H.P 4.40 9.66 34.33 84.83
Austerelyl12 x Giza81 4,70 9.87 32.23 83.63
Suvin 4.20 9.90 30.53 83.37
Giza88 x okra leaf 3.87 9.57 32.43 83.90
Giza85x okra leaf 3.90 9.60 31.33 81.70
24202 417 9.63 33.50 84.53
Suvin x G.94 4.23 9.43 32.87 84.77
Suven x G.93 3.80 9.50 34.93 85.80
Suvin x G.92 3.77 10.00 32.90 85.40
Suvin x G.96 4.10 9.57 33.67 85.27
Suvin x (G.89 x G.86) 4.10 9.90 32.00 84.03
Suvin x (G.75 x P.H.P) 4.10 9.90 33.00 84.03
Suvin x (AUS 12 x G.81) 4.43 9.60 32.47 83.83
(G.88 x OKraleaf) X G.94 417 10.07 33.07 84.93
(G.88 x Okra leaf ) X G.93 3.70 9.80 34.33 84.73
(G.88 x Okra leaf) X G.92 3.87 9.83 33.20 82.43
(G.88 x Okra leaf) X G.96 3.83 9.73 33.87 85.03
(G.88 x Okra leaf) X (G.89 x G.86) 413 9.97 33.50 84.47
(G.88 x Okra leaf) X (G.75 x P.H.P) 3.93 10.13 3357 84.37
(G.88 x Okra leaf) X (AUS 12 x G.81) 4.23 9.80 34.00 83.90
(G.85 x Okra leaf) X G.94 4.00 9.33 32.70 82.87
(G.85 x Okra leaf) X G.93 3.60 10.07 33.17 83.97
(G.85 x Okra leaf) X G.92 3.60 9.53 34.17 83.63
(G.85 x Okra leaf) X G.96 3.93 10.03 33.63 84.63
(G.85 x Okra leaf) X (G.89 x G.86) 4.03 9.90 32.73 84.20
(G.85 x Okra leaf) X (G.75 x P.H.P) 4,07 9.70 33.63 84.03
(G.85 x Okra leaf) X (AUS 12 x G.81) 4.10 9.53 33.20 84.70
24202 X G.94 417 9.73 34.07 84.93
24202 X G.93 3.83 9.57 34.10 86.17
24202 X G.92 4.10 9.83 34.23 84.93
24202 X G.96 4.30 9.43 32.17 85.03
24202 X (G.89 x G.86) 4.20 9.47 32.57 85.10
24202 X (G.75 x P.H.P) 4.20 10.27 33.70 85.87
24202 X AUS 12 x G.81 4.20 9.67 33.37 85.23
L.S.D.0.05 0.19 0.38 0.95 1.07

It is worth noting that the ultimate choice of parents
in breeding program is usually based on the performance
of the parents and their offspring. GCA and SCA, on the
other hand, are more informative than performance
because they reveal the type of gene effects that help
breeders devise breeding and selection strategies.

The results revealed significant differences among
Fi crosses for all studied traits which reflected the
differences among the original parents (table 2). Some F
crosses showed superiority than the original parents for all
studied traits. Generally, the back crosses to the Indian
genotype Suvin showed decreasing days to flowering and
first fruiting node followed by back crosses to 24202
which surpassed all genotypes in node number of first
branch. However, the combinations containing the testers
(G88xOkra leaf) and (Giza85xOkra leaf) surpassed all
genotypes for earliness index. For yield and vyield
component traits the cross combinations (Suvin x G94)
followed by 24202 x (G89 x G86) and 24202 x (Giza75 x
P.H.P) exhibited best means for all yield traits. In the same
time the cross combinations contained the Indian tester's
Suvin and/or 24202 as common parent gave the best means
for most yield and earliness's traits. While the cross
combinations possessed the Egyptian varieties Giza 93 and
Giza 92 gave the best mean values for most fiber traits.
Generally, the previous results indicated superiority of
some Fy combinations with respect to their corresponding
parents. The results showed that heterotic effects could

emerge highly in point for studied traits in such crosses.
These results may reflect apparent genetic architecture of
the Indian genotypes Suvin and 24202 as well as the
Egyptian varieties Giza 94, Giza 93 and Giza 92 which
might posses much potential to improve yield and quality,
respectively.

Genetic divergence among cotton genotypes

A graphical assessment of genetic variety and
intriguing features of differentiation and adaptability were
discovered by studies of genetic divergence in cotton. This
analysis could be beneficial supplementary information to
examine the interconnections of genotype EI- Mansy et al
., (2015) . Morphological traits have been successfully used
for estimation of genetic diversity and cultivar
development because they provide a simple method for
measuring genetic variation.

Developing Cotton varieties with desirable traits
require a thorough knowledge about the existing genetic
variability, the more of genetic diversity parents, the
greater the chances of obtaining higher heterotic expression
in F and broad spectrum of variability in segregating
population Abdel-Monaem et al., (2020).

Multivariate analysis:

The multivariate approach utilizing (PCA). This
PCA technique uses Eigen values to determine the initial
factor solution and seems to reveal patterns of economic
importance. The explained variation associated with each
factor, variable, according to Hair et al. (1987) and Brown
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(1991). This method is highly useful for identifying the
agronomic qualities of a crop that contribute most to
production; as a result, breeding programs should place
emphasis on these traits.

Results from the principal component analysis for
morphological and fiber quality traits are presented in
Table (3). In an analysis with sixteen variables 16 axes
were exited however only those which exhibited high
multivariate variation were considered. Eigen values and
variances associated with each principal axis were
extracted by principal component analysis. Four out of the
sixteen principal components (PC) extracted had Eigen
values greater than one and altogether explained 75.6% of
the total variation among the 39 cotton genotypes
Suggesting that these principal components analysis
analysis scores may be used to summarize the original
variables in any further analysis of the data. In this respect
Nazir et al., (2013) and EL-Mansy et al., (2014) reported
that the significant contribution of the first PC in the total
variance while studying different traits. Eigen vectors of
Principal Components for 16 Characters in 39 cotton
genotypes are presented in Table 3.

Table 3. Principal components analysis of sixteen

variables of cotton genotypes.
Principal components

Variables Factor 1 Factor2 Factor3 Factor 4
Flower 0.44 0.16 -0.39 0.651
P.H -0.912 0.209 -0.107 0.17
F.F.N 0.641 0.014 0.226 0.519
NO.V.B 0.447 -0.334 0.478 0.453
No.F.B -0.897 0.143 -0.009 0.04
B.W -0.901 0.188 0.001 0.042
S.CY -898 -0.302 0.151 0.11
LY -876 -0.412 0.97 0.066
L% -0.92 -0.592 -0.155 -0.207
E.l 0.329 -0.482 0.507 -0.389
NO.B/P -0.788 -0.435 0.212 0.077
S| -0.705 0.138 -0.076 0.45
FF -0.445 -0.61 -0.365 0.279
F.S -0.07 -0.432 0.574 0.164
F.L -0.1 0.729 0.412 -0.053
UR -0.508 0.501 0.434 0.98
Eigenvalue  6.7087 2.6755 1.4502 1.2668
% Variance 0.419 0.167 0.091 0.079
Cumulative 41.9 58.6 67.6 75.6

The PCA grouped the estimated cotton variable into
four principal components. The relative magnitude of each
character's Eigen coefficients in relation to the first eight PC
axes from the components analysis could provide an
explanation for each component axis. Though there were no
clear guidelines for determining the significance of the trait
coefficient, one rule of thumb is to consider trait coefficients
greater than 0.5 to have a large enough effect to be
considered significant Hair et al., (1987) and Brown (1991).

The Eigen coefficient's sign is actually and arbitrarily
chosen. As a result, each PC axis received the same weight
in the multivariate analysis. When determining plant
phenotypic features, some traits could be more significant
than others Hair et al., (1987).

According to Chahal and Gosal (2002), Identified
main components' features with the biggest absolute values
closer to unity had an impact on clustering more than those
with smaller absolute values closer to zero. Therefore, rather
than a small contribution from a small number of features,
the differentiation of the genotypes into separate groups in

the current study was caused by a relatively significant
contribution from a small number of characters. EL-Mansy
et al., (2014) and Dawwam et al., (2016). Principal
component (PC1) contributed 41.9%, to the total variability.
The variation in principal component 1 was mainly
attributed to plant height, boll weight, seed cotton
yield/plant, number of fruiting branches/plant, lint yield
/plant, boll number and seed index and were negative
loadings. Thus, this axis deals with most yield contributed
characters. On the other side, PC1 was correlated with poor
fiber quality characters. On these axes increasing in yield
characters were correlated with decreasing in earliness
characters. The second PCs contributed 16.7% to the total
variability and was depicted mainly in, Fiber fineness, fiber
length and uniformity ratio and showed positive loadings
with most characters. The PC3 contributed 9.1% to the total
variability and was mainly attributed to Pressely index,
earliness index and vegetative branches. Principal
component 4 contributed 7.9% to the total variability and
was mainly attributed to days to flowering. Saleh (2013)
stated that PC1 had higher coefficient for lint yield/p, seed
cotton yield/p, micronaire reading, lint index, lint percentage,
boll weight and seed index and Negative loading with
earliness index and leakage %. . Likewise, Shakeel et al.,
(2015) stated revealed approximately 64.8% of the overall
multivariate variation was contributed by the first four PCs
with Eigen values greater than unity., PC1 and PC3 were
associated with good productivity traits , however PC2
Isolated the genotypes with desired yield components.

Generally, the results reflect the importance of yield,
yield attributed and fiber quality characters in the total
variability among the genotype. Increased of yield potential
is an important goal for plant breeders. At the same time
fiber quality maintenance is considered the main goal of
cotton breeder, which has a major impact on yield potential
and its value. Progress in yield potential results from the
progressive accumulation of genes conferring higher yield or
elimination of the unfavorable genes through the breeding
progress EL- Mansy et al., (2015).

The present study revealed that boll weight, seed
index, lint index and lint percentage as well as micronaire
reading had strong association with yield suggesting the
need of more emphasis on these components for increasing
the yield in cotton Dawwam et al., (2016). From the present
study, the principal component analysis may allow the plant
breeder more flexibility in finding the number of plants to be
evaluated and could use the multivariate method by first
identifying the combinations of traits that make up an ideal
plant type Dawwam et al., (2016), Shaker et al. (2016) and
Nizamani et al. (2017).

Its noteworthy to note that detecting genetic
variation and the factors that have the greatest influence on
genetic variation in populations may both be done using the
principle components analysis. The amount of this variation
is indicated by the populations' agronomic traits' principal
component loading. By concentrating emphasis on those
specific features that are important for adaptation, breeders
would benefit from knowing about genetic variance of traits
between genotypes. By first identifying the set of traits that
make up an ideal plant, by plotting the PCAs that important,
and by planting plants close to the PCAs that are considered
to be important, EL- Mansy et al. (2014) and EL- Mansy
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(2015) observed that using the multivariate technique and
PCA may give the plant breeder more choice in determining
the number of plants to be analysed.
Cluster Analysis

In cluster analysis, related descriptions are
mathematically grouped into the same cluster according to
patterns of correlations between genotypes and hierarchical
mutual exclusion grouping Aremu, (2005). Cluster analysis
has four methods namely unweighted paired group method
using cancroids (UPGMA). UPAMC provide more accurate
grouping information on breeding materials used in
accordance with pedigrees and calculated results found
most consistent with known heterotic groups than the other
clusters.
Among parents genotypes

The cluster analysis sequestrates parental cotton

homogeneity within a cluster and high heterogeneity
between clusters.

The data matrix of the dissimilarity coefficients on
the basic of Euclidean distance are presented in Table
(4).The  dissimilarity  coefficients among eleven
corresponding  cotton  genotypes to 55 possible
comparisons showed that about 90% of the values were
significant as Chi squares values. These coefficients were
ranged from 9.55 between the parents Giza 92 and (Giza
89xGiza 86) and (Giza 89xGiza86) X Suvin to 198.6
between the parental line (Giza 81xAustraly) and (Giza
88x0kra leaf). The wide range of genetic distance between
the genotypes may reflect the presence of wide range of
genetic variation among them. Similar results were
obtained by Nizamani et al. (2017) and Abdel-Monaem et
al., (2020).

genotypes into varied clusters which exhibit high

Table 4. Dissimilarity coefficients among parental cotton genotype

Genotypes 1 2 3 4 5 6 7 8 9 10 11
G.94 0 65.4 231 133 26.2 11.2 70.5 24.7 128.8 1131 36.9
G.93 0.0 844 774 89.1 69.6 1325 89.4 79.0 63.0 1014
G.92 0.0 115 9.5 17.7 50.0 12.9 149.5 133.9 219
G.96 0.0 15.0 12.3 57.6 138 1414 125.9 25.7
G.89xG.86 0.0 20.8 489 9.5 150.8 135.6 149
G.75xP.H.P 0.0 65.6 231 133.6 118.0 33.3
Austerely x G.81 0.0 495 198.6 183.1 422
Suvin 0.0 150.5 135.1 14.3
G 88 x Okra 0.0 16.9 160.2
G 85 x Okra 0.0 145.2
24202 0.0

Cluster analysis sequestrated eleven parental
genotypes of cotton into four major groups based on
dissimilarity among them and sixteen contributed
characters as shown in Figure (1).

Dendrogram using Average Linkage (Within Groups)
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fig. 1. Dendrogram presentation of the studied parental
cotton genotypes.

It’s clear that male parents (testers) i.e., Suvin,
(Giza 88 x Okre leaf), (Giza 85 x Okre leaf) and 24202
were grouped into two wide clusters. These parents varied
in general combining ability for most characters on the
other side, the parental lines Giza 93 and (Giza81 x
Australy) formed two wide clusters from the other parents
and having wide dissimilarity coefficients compared with

other parents (Table 5). However, the rest female parents
were grouped into the same group and showed clearly
pronounced since the five genotypes appeared to be closely
related and located in the same cluster. In this manner
Abdel Salam et al., (2010) grouped nine parents cotton
into six major clusters, the Egyptian cultivars formed
unique group and wide divergence from the other parents.
EL-Mansy et al. (2014) grouped 12 parental cotton
genotypes into six clusters, using hierarchical clustering
analysis on basis of dissimilarity among the parents and
contribution of evaluated characters. Giza 86, Giza 87 and
the Russian genotype Kar, formed wide different clusters
with the good combiner for yield, fiber and earliness
characters, respectively.

Distribution of parental cotton genotypes into
different clusters are given in Figure (1). The clustering
pattern based on Euclidean distance of the ten parents
revealed the existence of four major groups, cluster I
include two genotypes (Giza 88 x Okre leaf) and (Giza 85
x Okre leaf) and widely divergent distance from the other
genotypes. These genotypes exhibited the inferior general
combining values for all yield characters. Cluster Il
consisted of one parental genotype, as line parent (Giza 93)
These genotype characterized as a good combiner for fiber
characters, but inferior in yield characters. Cluster 3
consisted of 7 genotypes (five females and two males) with
the lowest dissimilarity coefficients. Two males genotypes
(Suvin and 24202) were grouped together with a narrow
genetic base. These genotypes described as good general
combiners for most studied yield traits but showed inferior
fiber quality values. The rest females parents : Giza 94,
Giza 92, Giza 96, Giza 89 x Giza 86 and (Giza 81 x
Austerely12) were grouped at the same cluster with narrow
genetic distance. In this trend, EI-Mansy, (2014), Abd El-
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Moghny et al., (2015) used phenotypic performance to
classified cotton genotypes into different clusters.

It is anticipated that genotypes concentrated within
the same group (intra-cluster) will have a higher genetic
similarity than genotypes clustered within separate groups
(inter-cluster) (Table 5). These findings showed that 11
parental cotton genotypes were genetically very distant from
one another. The highest inter-cluster distance was observed
between clusters 1and 4 followed by clusters 1and 3. While,
the lowest genetic distance occurred between clusters 3 and
4 followed by clusters 1 and 2. Therefore, hybridization
between groups is more beneficial than crossbriding within
clusters to increase genetic variation and obtain more
transgressive sergeants in early generations. The same
results were obtained by Abd EI-Moghny et al., (2015) ; El -
Mansy et al., (2020) and Machado et al., (2002) It has been
noted that selecting parents is a crucial step in obtaining the
optimum combinations. The parents' mean performance as
parents and their F1s was greater than average, in addition to
having larger genetic divergence. Aside from being more
informative than mean performance numbers, GCA and
SCA affects Abd EI-Salam et al. (2010) and EI-Mansy et al.,
(2014).

Table 5. Inter and intra cluster distance between the
seven clusters.

cluster 1 2 3 4
1 8.425 70.946 136.965 190.815
2 0 82.144 132.461
3 12.2 54.116
4 0

Among parental genotypes and their F1 progenies

The thirty-nine genotype, 11 parents and 28 F;
hybrids, were grouped into thirteen major clusters based on
relative dissimilarity among the genotype and the studied
contributed characters as shown in Figure 2. However, the
eleven parents were aggregate in six major dusters. The Fy
hybrids differed significantly from each other and most F;
Combinations were grouped into different cluster and wide
from parent Fig (2). Divergence distance and principal
component analysis, as well as general and specific
combining abilities, are broadly paralleled in the relative
distribution of 11 parents and their F1 heterozygous in the
dendogram. According to expectations based on the close
affinity between the parents and their F1 progenies, the
distribution patterns of the F; heterozygous were more or
less influenced by their parents Abd-El Salam et al., (2010)
and El - Mansy et al., (2014).

The data revealed the existence of 13 major groups.
Cluster 11 was the largest and consisted of eight cross
combinations and it can be divided into two sub clusters.

Table 6. Inter cluster distance among 13 clusters

Cluster 5 consisted of 7 genotypes (4 F1 hybrids and 3
parents) this cluster was closely related with cluster 6 which
contains four genotypes, three of them parental lines and one
F. combination. The F; combinations 24202 X (G.75 x
P.H.P), (G.85 x Okra leaf) X (AUS x G.81) and 24202 X
G.92 formed unique groups (clusters 3, 13 and 10) and
divergent from the original parents and other clusters. The
rest F1 combinations were aggregate in different clusters.

It is important to note that crossing distantly related
parents may give best crosses which surpassed their parents
in most characters and should produce higher genetic
variability in segregation generation rather than crossing
between closely related parents EI - Mansy et al ., (2014).

Data in Table (6) illustrated the inter cluster distance.
The inter cluster distances were higher than the intra - cluster
distance indicating wide genetic diversity among the
genotypes. The highest inter cluster distance (238.027) was
observed between cluster 3 and 9 followed by cluster 7 and
9(190.815) and cluster 2 and 3(187.970) inducting wider
genetic divergence between these clusters.

Dendrogram using Average Linkage (Within Groups)
Aewcebed Ontarve Oarvier Combder
10 X

Fig. 2. Distribution of the 39 cotton genotypes based on
cluster analysis.

cluster 2 3 4 5 6 7 8 9 10 11 12 13

1 414 155.7 25.6 573 45.0 106.3 68.2 85.4 86.2 41.2 94.6 74.3
2 188.0 65.7 87.3 72.4 132.5 99.7 70.9 117.2 77.9 127.1 109.5
3 133.2 101.5 116.3 63.4 89.5 238.0 725 115.0 61.9 83.1
4 405 33.8 88.7 48.8 106.1 65.9 195 73.2 51.2
5 15.7 49,5 12.6 142.2 30.9 23.8 40.9 29.7
6 62.0 28.0 129.4 46.1 22.2 55.3 42.6
7 40.6 190.8 30.0 70.1 28.1 49.6
8 152.9 194 30.8 29.2 214
9 170.4 124.1 178.1 155.9
10 48.2 19.0 23.0
11 54.3 344
12 27.3
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It is well recognized that greater the distance
between clusters wide the genetic diversity would be
among the genotypes. Inter - crossing between these
clusters might resulting in wide array of variability making
selection effective Haritha and Ahmed., (2013). The
hybrids developed from the selected genotypes within the
limit of compatibility of these clusters may produce
desirable transgressive segregates of high magnitude of
heterosis. The lowest inter cluster distances were observed
between clusters 5 and 8 (112.973) followed by clusters 5
and 6 and clusters 8, 10 suggesting a close relationship
between members of them and narrow genetic divergence
among the genotypes. Since the magnitude of heterosis
largely depends on degree of genetic diversity among
parents and hence, selection of parents from these clusters
should be avoid for combination breeding Naik et al.,
(2016).

Finally, the hierarchical cluster analysis and
principal component analysis confirmed the findings of
each other. PCA is useful in identifying the most influential
characters influencing genetic variation in population.
However, cluster analysis could efficiently describe the
characteristics of group of genotypes in different groups.

REFERENCES

Abd El-Baky, AM.A. (2006). Genetic consequences of
incorporating foreign genes into some Egyptian
cottons. M.Sc. Thesis, Fac., Agric., Zagazig Univ.,
Egypt. Abd El-Sayyed, S.M.; S.M. Mahgoub; M.A.
Rafaat, and A.M. Abd EI-Moghny. 2006. Genetic
consequences of incorporating foreign genes into
some Egyptian cottons. Zagazig J. Agric. Res.,
33(1):71-82

Abd EI-Moghny, A. M.; Mariz, S. Max and Reham, H. A.
Gibely (2015 a). Nature of genetic divergence among
some cotton genotypes. J. Cotton Sci. 19:368-374.

Abd EI-Moghny, A. M.; Mariz, S. Max and Reham, H. A.
Gibely (2015 b). Genetic variation and associations
between some agronomic, chemical seed components
and seedling vigor characters in some cotton varieties.
Bull. Fac .Agric., Cairo Univ. 66: 390-399.

Abd El-Salam, M. E.; Y. M. EI-Mansy and Rokia M. Hassan
(2010). The relative importance of characters affecting
genetic divergence in cotton. J. Agric. Kafer EI-Sheikh
Univ., 36(1): 44-63.

Abdel-Monaem M. A. ; M. H. Ghoneima ; W. A. E. Abido ;
A. Hadhazy ; Y. M. EL-Mansy and M. W. EL-Shazly
(2020). Genetic Divergence among Egyptian cotton
Genotypes under water Deficit Conditions. Acta
Ecologica Sinica, 28 (11): 1-8.

Ahmad, M. Q.; S. H. Khan and E. M. Azhar (2012).
Decreasing level of genetic diversity in germplasm
and cultivars of upland cotton (Gossypium hirsutum)
in Pakistan. J. of Agric and Social Sci., 8(3):92-96.

Akter, T.; A. K. M. A. Islam; M. G. Rasul; S. Kundu;
Khalequzzaman and J. U. Ahmed. (2019). Evaluation
of genetic diversity in short duration cotton
(Gossypium hirsutum L.). J. Cotton Res., 2(1): 2-6.

AL-Hibbiny, Y. I. M.( 2015). Estimation of heterosis,
combining ability and gene action by using Line x
Tester analysis in cotton (Gossypium barbadense L.)
Egypt. J. Plant Breed., 19(2):385 -405.

AL-Hibbiny, Y. I. M.; A. H. Mabrouk and Badeaa A.
Mahmoud. (2019). Line x tester analysis for yield
components and fiber properties in some cotton
crosses of (Gossypium barbadense L.). Menoufia J.
Plant Prod. 4:505-5025.

Anderberg, M. R. (1973). Cluster analyses for applications.
Academic press, NewYork.

Aremu C. O. (2005). Diversity selection and genotypes
Environment interaction in cowpea unpublished Ph.D
Thesis. University of Agriculture, Abeokuta, Nigeria.
P. 210.

Aslam, M., SM.A. Bara, M.A. Magbool, H. Bilal, Q.U.
Zaman, and S. Bano. (2013). Physio-chemical
distinctiveness and metroglyph analsysi of cotton
genotypes at early growth stage under saline
hydroponics. Int. J. Agric. Biol. 15:1133-1139

Brown, J.S. (1999). Principal component and cluster analyses
of cotton cultivar variability across the US cotton belt.
Crop Sci. Soc. America, pp. 915-922

Chahal, G. S. and S. S. Gosal (2002). Principal and procedures
of plant breeding. Biot. Convention approaches, New
Delhi.

Dawwam, H. A.; F. A. Hendawy; M. A. Abd El-Aziz; R. M.
Esmail A. B. Khatab and EI-Shymaa, H.
Mahros.(2016). Using triple test cross techinque for
partitioning the components of genetic variance and
predicing the properties of new recombinant inbred
lines in cotton (G. barbadense L.). 10" Inter. Plant
Breed. Conf.,, 5-6 Septmber, Fac. Agric. Menoufia
Univ.

Do, C. F.; G. H. S. Munes and D. F. Ferreria. (2002). Genetic
divergence among genotypes using multivariate
technique. Ciencia Rural, 32(2): 251-258.

El-Mansy, Y. M. (2015). Impact of mating system on genetic
variability and correlation coefficients in cotton (G.
barbadense L.,). Menoufia J. Agric. Res. 40(1): 119-
129.

El-Mansy, Y. M.; M. M. E. Abdel-Salam and B. M. Ramdan.
(2014). Multivariate analysis of genetic divergence
and combining ability in Gossypium barbadense L. J.
Agric. Res. Kafer EI-Sheikh Univ. 40 (1): 85-103.

Gomez, K. A. and A. A. Gomez, (1984). Statistical
Procedures for Agricultural Research. 2™ Ed John
Wiley and sons, NewYork, USA.

Haidar, S., A. Muhammad, M. Hassan, M. H. Hafiz, and A.
Ditta, (2012). Genetic divergence among upland
cotton genotypes for different economic traits and
response to cotton leaf curl virus (Clcv) disease. Pak.
J. Bot., 44 (5):1779-1784

Hair, J. F.; J. R. E. Anderberg and R. L. Tatham (1987).
Multivariate data analysis with reading. (Eds) Mc.
Millan Pub. Co., New York.

Haritha,T. and M. L. Ahamed (2013):Multivariate analysis in
uplandcotton  (Gossypium  hirsutum L.). Crop
Research (Hisar);46(1/3):217-222.

Jia, Y., X. Sun, J. Sun, Z. Pan, X. Wang, S. He, S. Xiao, W.
Shi, Z. Zhou, B. Pang, L. Wang, J. Liu, J. Ma, X. Du,
and J. Zhu. (2014). Association mapping for epistasis
and environmental interaction of yield traits in 323
cotton cultivars under 9 different environments. PLoS
ONE 9(5):E95882. Doi :10 .1371 /journal.
pone.0095882

Johnson, R. A. and D. W. Wichern. (1998). Applied
Multivariate Statistical Analysis. 4th Ed. Prentice-
Hall, Upper Saddle River, New Jersey, USA.

896



J. of Plant Production, Mansoura Univ., Vol. 13 (12), December, 2022

Kempthorne, O. (1957). An Introduction to Genetic Statstics.
JohnWiley and Sons Inc. New York.

Khan M.R., A. Samad, S. Begum, S. Khaleda, A.K.M.S.
Alam; A.N. Chowdhury, and M.Z. Rahman. 2007.
Metroglyph analysis in cotton (Gossypium sp.).
Bangladesh J. Sci. Ind. Res. 42 (4):449-454.

Mahros, H. El-Shymaa. (2016). Inhertance of seed cotton
yield and its components using triple test cross
analysis in some cotton crosses. Ph.D. Fac. Agric.
Menoufia Univ.

Mahrous, H. (2018). Line x tester analysis for yield and fiber
quality traits in Egyptian cotton under heat conditions.
J. Plant Prod. Mansoura Univ., 9 (6): 573-578.

Mei, H. ; X. Zhu ; W. Guo ; C. Cai and T. Zhang (2014).
Exploitation of Chinese Upland cotton cultivar
germplasm resources to mine favorable QTL alleles
using association mapping. p. 5585 In LY.
Abdurakhmonov (ed) World Cotton Germplasm
Resources. Intech, Rijeka, Croatia.

Mohammadi, S.A. and B.M. Prasanna, (2003). Analysis of
genetic diversity in crop plants—salient statistical
tools and considerations. Crop Sci., 43: 1235-1248.

Naik, B . Mansingh ; Y. Satish; and D. R. Babu (2016).
Genetic  diversity analysis in American Cotton
(Gossypium hirsutum L.) Electronic J. of Plant
Breeding , 7(4): 1002-1006.

Naik, B. M.; Satish, Y. and D. R. Babu (2016 ). Genetic
variability, heritability and genetic advance studies for
yield and fiber quality traits in American cotton
(Gossypium  hirsutum L.) Journal of Research
ANGRAU 2016 Vol. 44 No. 1/2pp. 14-19 ref. 13.

Nazir, A. ; J. Farooq ; A. Mahmood ; M. Shahid and M. Riaz ,
(2013). Estimation of genetic diversity for Clcuv,
earliness and fiber quality traits using various
statistical procedures in different crosses of Gossypium
hirsutum L. Vestnik Orel GAU:43(4):2-9.

Nizamani, F. ; M. J. Baloch ; A. W. Baloch ; M. Buriro ; G. S.
Nizamani ; M. R. Nizamani and I. A. Ba-loch. (2017).
Genetic distance, heritability andcorrelation analysis
for yield and fibre qualitytraits in upland cotton
genotypes. Pak. J. Bio-technol., 14: 29-36.

Saleh, M. R. M. Eman. (2013). Genetic estimation of yield
and yield components in cotton through triple test
cross analysis. J. Plant Prod. Mansoura Univ., 4 (2):
229-237.

Shakeel, A; I. Talib ; M. Rashid; A. Saeed; K. Ziaf and M.
Farrukh  Saleem (2015). Genetic diversity among
upland cotton genotypes for quality and yield related
traits. Pakistan. J. Agri. Sci., 52 (1): 73-77.

Shaker S. A. ; A. E. |. Darwesh and M. E. Abd El-Salam
(2016). Combining ability in relation to genetic
diversity in cotton (G. barbaddense L.). J. Agric. Res.
Kafr El-Sheikh Univ., 42 (4): 426-440.

Sultan, M. S.; M. A. Abdel-Moneam; Y. M. EL-Mansy and
Huda S. El-Morshidy.(2018). Estimating of heterosis
and combining ability for some Egyptian cotton
genotypes using line x tester mating design. J. Plant
Prod. Mansoura Univ., 9 (12): 1121-1127.

Van Esbroeck, G., and D.T. Bowman.(1998). Cotton
germplasm diversity and its importance to cultivar
development. J. Cotton Sci. 2:121-129.

Windhausen. V.S., G.N. Atlin, J.M. Hickey, J. Crossa, J-L
Jannick, M.E. Sorrells, B. Raman, J.E. Cairsn, A.
Tarekegna, K. Semagn, Y. Beyene, P. Grudloyma, F.
Technow, C. Riedelsheimer, and A.E.
Melchinger.(2012).  Effectiveness of  genomic
prediction of maize hybrid performance in different
breeding populations and environments. G3
2(11):1427-1436. doi: 10.1534/93.112.003699.

Yehia, W. M. B. and E. F. El-Hashash.( 2019). Combining
ability effects and heterosis estimates through line x
tester analysis for yield, yield components and fiber
traits in Egyptian cotton. J. Agro. Techn. Engineer.
Manag., 2 (2): 248-262.

il ) Bl B asaial) Judail

2 4k 4603 diae 575508 da g dana ¢ Zagan i L A e (Ml jujal ae

a3 S sl
a1 ) 35 50 Ol g e il By o ?

gaidlall

e ganall Jilats L) il oSl Jila alasioly CLESH ¢ AU 8y gy Cymadl (g0 Al L LS 53 28 5 (5 pmmnal) i) (o Lisd LS i 1] pand
el il 4,8 g A1 ae (lall 4 padll g 31 e Sl Qe 2 a0 530 Ul 18 g0 ¢ S Cliea Tl o a3 )l bl 88 el cliall Caa ol Baclsall
«lgl) d)]a céu)ﬂ\.w:\.\m\ S_):\JJM‘“:\:“M‘W ELIL\.\“‘_AG il aae A Salaa s"éjjm O scql;.“dwsu\.u“)’.u“ Jsana ‘d...\ﬂ)s)l\ u}a&“ d}n.aa.a el
) g CHEAY) e S 58 35m 5 e S Las cmglls el V15 Al o)1 e JST Al ) o il K A gims U 35 g il Jila el -] i) Qs
Sl e o e Ju bee Jelall oty & 8l il e S 6l i el Al cand il ORI A gine CHLESY 5 AL (e UK )l CHEERY) S
Aimngd) I 3 g5 ey Les Bid ) e il alinal U sins gl s LY o Sl w1 bl S -0 Al 5 el 5508 (50 JSD il (g 58 (e 330,40
Al S G ISU il (5 % 75.6 (M s iy gl anl gl (ga ST jal) (i) w8 3 g3 5 g L sina IS il (o 531 i S0 g Y1 S -3 il 03]
e eall el J g el o 3l il J guana 5l () 5 el i iy | A5 S0 S IS o) B 0 % 41.9 e il e IS ) gl Sy -4
O S Sl Clia e Lo Ladi i A gannall cliial) B e aal (A S G Gl Ga Js) gl (e 58500 Jabaey Ll 4l se il 2 ¢ )
i Lty -7 AL 3 g iy 1585 ST S5 K ) (40 % 16,7 e il (o I sl Sy 6 guiadl) 38 jalie il gomndl) dnl po &) Sl a0 50
V) )5 58 A il g Y1 2 5 e i e S — ) el — Sl ) Jalasy 15 T S 5 U (ol Aa8 (50 % 7.9 - %% 9.1 ind Lo gl 5 S ) smdl
o e e (yfiaeliie (e gene (A LIS 05 58 5 -9l 8 At lusall lduaall dpanl g L canadl) Gl Gl e 8508 B ) e semne ) (A Lisd LS5 e
Up@m\@u_um}simq;cg\ﬂ@@y Oftelie (e gana 812 () jind X 81 5 3m — 93 8 )il Clia 1] il alaadd Callil) e dalall 380
s (4) 5 (3 ) ) qoendll (i Ailse B S Laiy (3) 5 (1) ) el o Adasall Lo e (4) ) qanll s (1) 8 el Adlass €1 S 1AW )
pe ol e 8 de sene 13 (A (Cun 28 5l 11 ) WL WS 539 g & 12,0 858 (aad SaeLiball e samnall (3 48 ) 8 1A c ol 30 o e
i &l Jlat o Cam mad) lpmey K55 sac il Cle senall y L) i Kall Qs e S il o4 Al 5 -] 3 Aatlisall clinall Fpnl) Fpaal 5 ol Ll

sacliall e gendl A48 ) M ) Al Cua J4dels ST 1) o0 oyl it Ly 5 pudiall 3y 1 el Ratlsall il Clm g b i e )

897



