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ABSTRACT

The present investigation aimed to evaluate five long staple
Egyptian cotton genotypes (Gossypium barbadense L.), viz. G.80, G.83
and (.90 {cultivars), while the others were hybrids (G.81 x (G.83) and
{G.89 x Pima S-6) with respect 1o yield and its components under some
different environments. Two field experiments were carried out in two
different locations during 2003 and 2004 seasons. Two steps using
randomized complete block design and cluster analysis to evaluate and
classify such genotypes. The various steps in the analysis considered
cach location as one replicate. Results indicated that no difference
between the two ways of analyses (combined and two steps), with
respect to locations or environments effects. On the other hand, the
results showed that if the interaction between (genotypes x locations) or
(environments) was significant for combined then the genotypes
exhibited no significantce for the two steps. Results of cluster analysis
in step (1) showed association between two hybrids stronger with
respect to yield and its components during the two seasons. Cluster
results in step (2) divided genotypes into two groups, viz. cultivars and
hybrids. Hybrids were of lowest level of similarity than cultivars
indicating that this group was more similar than the other group in yield
and its components under different environments.

Key words. cluster analysis, Cotton, | environments locations, randomi-
zed complete block design,.
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1. INTRODUCTION

The future success of cotton cultivation in Egypt will depend
on improving yield potential and yield stability of modern cultivars as
well as production systems. Cultivars need to be widely adapied to
perform consistently over environments. Researchers need a statistic
that provides a measure of stability or consistency of performance
across a range of environments, particularly one that reflects the
contribution of each genotype to the total (genotype x environment)
interaction,

The essence of randomized complete block design is that the
experimental material is divided into groups, each of which constitutes
a single trial or replication. At all stages of any experiment, the object
is to keep the experimental errors within each group as small as is
practicable, Thus, when the untts are assigned to the successive groups,
all units which go in the same group should be closely comparable.
Similarly, during the course of the experiment, a uniform technique
should be employed for all units in the same group. Any changes in the
technique or in other conditions that may affect the results should be
made between groups (Cochran and Cox, 1950).

Abd El- Bary (1999) found that locations and genotypes mean
squares were highly significant different for boll weight, lint
percentage, seed index and lint index. El Oraby (1998) and El Ameer
(1999) evaluated Egyptian cotton genotypes under different
environments. They reported that the mean squares of the genotypes
with respect to boll weight, seed index and lint percentage differed
significantly. Baker (2001) evaluated four Egyptian cotton genotypes,
viz. (5.80, (G.83, G.85 and (.86, four Pima cotton, viz, P-S4, P-S6, P-
S7 and Earlipima. He found significant variations due to environments
and genotypes with respect to yield (seed and lint). Idris (2002)
evaluated some Egyptian cotton cultivars under different locations. He
found that both the first analysis (locations, cultivars and the interaction
between them) and the second analysis (environments, cultivars and the
interaction between them) mean squares were significanty different
with respect to vield and its components.

A classification is a grouping based on relationship. Cluster
analysis can be a very useful way to illustrate the structure present in a
large data set. Any of a number of different methods of cluster analysis
can be used to generate a classification. However, some grouping will
result from a cluster analysis whether structure is present in the data or
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not. Therefore, a classification should be evaluated to judge whether
the associations indicated are real. A classification resulting from
cluster analysis can be validated in terms of criteria that test the matrix
and / or the dendrogram, each was the outcome of a major step in the
clustering process. The matrix contains estimates of relationship
between all possible pairs of objects to be categorized. These estimates
are computed from raw data. Then, the estimates of relationship
embodied in the matrix are used to assign the objects to the groups
depicted in the dendrogram (Johnson and Wichern, 1998).

Geng and Bassey (1990) studied locations in cotton, evaluated
a possible reclassification of cotton based on the characteristics of the
testing locations. Idris (2002) classified ten Egyptian cotton cultivars
with respect to yield and components under three different locations
(governorates) Sharkia (L;), Gharbia (L;) and Dakhlia (L;). Results
from cluster analysis showed that associations between (G .45 and G.87)
were stronger in (L;) and (L,). Associations between (G.85 and G.86)
were stronger in (L;) and (L), indicating that these cultivars were more
similar in yield and its components under different environments.

The objective of the present study was to evaluate and classify
some Egyptian cotton genotypes under some different environments by
using two steps of randomized complete block design and cluster
analysis with respect to yield and its components.

2. MATERIALS AND METHODS

Two field experiments were carried out in two different
locations during 2003 and 2004 seasons. The experimenis were
conducted in Bini Sweif (L;) and Assuit (L;} Governorates. Five long
staple Egyptian cotton genotypes {G), (Gossypium barbadense 1..) were
used. Three of them are cultivars (C), viz. (.80, G.83 and G.90. The
other two genotypes are hybrids (H), viz.(G.81 x (G.83) and (G.89 x
Pima §-6).

A randomized complete block design with four replications was
used in each experiment. Each plot consists of five rows. The row
was 4 meters long, 65 cm apart, 20 cm between hills and two plants per
hill.

The seed cotton yield was obtained from the three inner rows
while the outer rows were used for sampling of yield components (25
bolls). Planting took place during the last week of March. All cultural
practices were applied. In both seasons, yield (seed S.C.Y. and lint
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L.C.Y) kentar/ faddan, {kentar equals 157.5 kg for seed cotton yield and
50 kg for lint cotton), (faddan equals 4200 m’ (m = meter)), boll weigh
(B.W) gm, lint percent % (L.P.) , seed index (S.I) gm, and lint index
(L..I) gm were studied.

2. 1. Analysis of randomized complete block design

The various steps used in the analysis considered each location as
one replicate. First step: analysis of cach season to estimate the effect
of replications (locations) and genotypes. Second step: analysis of both
seasons and locations to estimate the effect of replications
(environmental) and genotypes. Statistical analysis of the experiment
was carmied out according to Gomez and Gomez (1984). Homogeneity
test of variances (Bartlett test) were used according to the procedures
reported by Snedecor and Cochran (1976). The treatment means were
compared by L.S.D. test as given by Steel and Torrie (1961).

Table (1): Comparison Between Different Analyses Combined and

Two steps.

Combined Analysis Two Steps Analysis
Sources of Variance d.f Sources of YVariance d.f
Locations (L) (-1 Replications (R) (r-1)
Rep. /Locations 1{r-1)

Genotypes (G) (g-1) Genotypes {(G) (g-1)
(GxL) (g-1) (1-1} | Expenimental error (g-13(r-1)
Zxperimental error I(r-1) (g-1) | Sampling (k) error rgik-0

2. 2. Cluster Analysis

To classify five Egyptian cotton genotypes with respect to the
behavior of yield and its components under different environments , the
cluster analysis was used. Cluster analysis was carried out by the
hierarchical cluster analysis procedure of the program SPSS for
windows.
2.2.1 Hierachical Methods: these procedures are characterized by the
construction of a hierarchy or trec-like structure. In some methods each
point starts out as a unit (single-point) cluster. At the next levei the two
closest points are placed in a cluster. At the next level, a third point
joins the first two or else a second two-point cluster is formed, based on
various criterion rules for assignment. In application, hierarchical
clustering is useful in determining if points are substitutable rather than
mutually exclusive.
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2.2.2.Single Linkage: the single linkage or minimum distance rule
starts out by finding the two points with the minimum distance. These
are placed in the first cluster. At the next stage, a third point joins the
already - formed cluster of two if the minimum distance to any of the
members of the cluster is smaller than the distance between the two
closest unclustered points. Otherwise, the two closest unclustered
points are placed in a cluster. The process continues until all points end
up in one cluster. The distance between two clusters is defined as the
shortest distance from a point in the first cluster that is closest to a point
in the second. Matrix gives the distances between geniotypes. The
distance was calculated using the euclidean distance method. (Johnson
and Wichern, 1998).

3 . RESULTS AND DISCUSSION

1. Analysis of randomized complete block design
1. 1. Comparison between combined and step (1) analyses

No combined analysis for two traits boll weight and seed
cotton vyield during 2003 and 2004 season, respectively due to
significant bartlett test. The analysis of variance combined and step (1)
revealed the presence of significant variation due to locations,
genotypes, the interaction between them (combined), replications and
genotypes step (1) during two seasons in (2) Table. Both combined and
step (1) analysis exhibiting significant variation due to locations was
obscrved for vield (seed and lint) and its contributing variables in the
two seasons except seed cotion yield for step (1) during 2004 season.
These results indicated no difference between the two ways of
analyses with respect to location effects.

Results of combined analysis showed significant variation due
to the genotypes for yield and its component except seed cotton yield
during 2003 season. Significant variation due to the interaction between
genotypes x locations was also observed for lint percentage in the first
season, boll weight in the second season and lint cotton yield
during the two seasons.

Results of step (1) analysis exhibited significant variation due
to the genotypes was for both the two traits seed index and lint index
during the two seasons and lint percentage for the 2004 season. These
results indicated that the genotypes revealed non significant differences
with respect to the same traits (significant for combined) due to the
interaction between genotypes x locations was significant. Both

3.
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combined and step (1) analyses, genotypes observed non significant
differences with respect to seed cotton yield indicated that no
difference between the two ways of analyses. Similar results were
obtained by Abd El Bary (1999) who found that locations and
genotypes mean squares were highly significant different for lint index.
El Oraby (1998) and El Ameer (1999) reported that mean squarcs of
genotypes with respect to boll weight, seed index and lint percentage
were significant. Idris (2002) found significant variation due to
locations, cultivars and the interaction between them for yield and its
components.

The resuits in (Table 3) show mean performance of yield and
its components for combined and step (1). G.80 had the highest value of
seed index and lint index. In both seasons, it did not significantly differ
from other genotypes with respect to seed index except G.81 x G.83 for
step (1) while it significantly surpassed all genotypes except G.90 for
combined. On the other hand, with  respect to lint index it
significantly exceeded the two hybrids for step (1) and all genotypes for
combined except G.83 in 2003 season. In the second season, as for lint
percentage G.80 did not significantly differ from other genotypes
except (5.89 x Pima S-6 for step (1) while it significantly surpassed all
genotypes except G.83 for combined. These results indicated that the
differences betwecn the two ways of analyses are due to the differences
of LSD values.

5. 1. 2. Comparison between Combined and Step (2) Analyses
The analysis of variance combined and step (2) showed
the r-agsence of significant variation due to environments, genotypes,
the interaction betwcen them {(combined), replications and genotypes
step (2) Table (4). Both combined and step (2) analyses
exhibited that no difference between the two ways of analyses with
respect  to environmental cffects. Significant variation due to
environments was observed for yield (seed and lint) and its contributing
variables. These results indicated that no difference was observed
between the two ways of analyses with respect to environments effects.
Resuits of combined analysis revealed significant variation due
to genotypes and the interaction between genotypes X environments
were detected for all traits except lint percentage, seed index and lint
index with respect to the interaction,
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Table {2) : Mean Squares of Combined and Step (1) Analyses for Yield and its Components .

2003 Season
Combined

Traits SCY LCY. BwW. L.P. S.1. L1

Sources of Variance | d.f (K (K/F) _ {gm) (%) {gm) (gm)
Locations (L) 1 158 34 160.04%* —- 25.00%+ 14927+ 2254
Rep. /Locations 6 389 4 98 — 9.223 0124 0.095
Genotypes (G) 4 1.62 2,99 -— 3214 1.17+* 1 06**
(GaL) 4 1.28 223 — 1.45% 0.165 0025
Experimental error 24 0.543 0748 - 0.393 0.211 0.070

Step (1)
Traits S.CY L.C.Y. B.w, L.P. S L L.L
Sources of Variance d.f (K/F) (K/F)} (gm) ("} m {zm)
Replications (R) l 158.34%* 160.04** 0589+ 25.06% 1927+ 225w
Genotypes () 4 1.02 299 0.128 321 1.17% 1.06%+
Experimentzal error 4 1.28 223 0.089 1.45 0.165 Q028
Sampling (K) Error an 1.2 1.60 0.016 0.338 0.194 0.075
2004 Season
Combined
Traits 5.CY L.CY. B.W. L.P. 5.1 L.L
Sources of Yariance d.f {k/f) (k/f} _gm) (%) {gm) {(gm)
Locations {L) 1 e 47574 0.710%+ 15.40%* 8814+ 8 767
Rep. /Locations [} - 289 0.011 0668 0.192 0032
Genotypes (G) 4 - 6.00* 0 689%+ 915+ 1572 1,924+
(Gxl) 4 - FA L 0.081++ 0.486 0.089 0.069
Experimental error 24 - 132 0014 0842 0.228 0.104
Step (1)

Traits 5.CY L.CY. B.W. L. P. 55 L1
Sources of ¥ariance d.f (k/if) (ki) {gm) (8] {gm) (gm)
Replications (R) i 19.92 47 57** 0.710* 13.40%+ BRI+ B.76%*
Genotypes (G} 4 2.99 6.00 0.089 9,15% IR 1927
Experimental error 4 2.49 T.16 0.08] (.485 0.089 0.069
Sampling (K) Error. 30 1.04 163 0.013 { 807 0.219 0.090

----, nod combined analysis due to bartlett test was simificant.

* ** Significant at the 0.05 and §.0] ievels | respectively

Table {3) : Mean Performance of Yield and its Components for Combined and Step (1) Analyses.

2003 Season

Traits S.CY L.C.Y. B.W. L.P. S. L 5.1

Genotypes (k/f}) (k/f) {gm) (%e) {gm} (gm)

G. 80 il.36 1328 272 39.03 10.28 6.45

G. 83 i1.25 13.65 273 39.22 9.80 6.30

G.90 i1.92 14 14 2.70 3831 9.88 6.13

G.81xG.A83 10.97 12.70 2.57 3837 9.143 5.67

.89 x Pima S-6 116 1275 2.44 3763 942 5.66

L.S.D. combined at % -—- 0.89 N 0.65 047 0.27

L.S.I3. Step {1} at 5 % — 113 0.44

2004 Season

Traits S.CY L.CY. B.W. L.P. S.L L.L

Genotypes (k/f) (k/f) (zm) (%} (gm}) (gm)

G. 80 1326 16.04 27% 39 82 11.2] 7.41

G. 83 11.80 14.60 2.77 3925 10.53 6.81

G.90 12.40 14.74 268 3839 10.93 682

G.8E x (.83 11.76 1383 2.52 38.09 10.06 621

G.89 x Pima 5-6 [2.13 14.03 2.65 3705 10.66 628

L.8.D. combined at 5% N 1.18 0.12 095 0.49 033
L.S.D. Step {1} at 5 % o —— e .94 0.83 073 |

N. not combined analysis due to bartlett t¢st was significant.
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Table {(4) : Mean Squares of Combined and Step (2) Analyses for Yield

and its Components.
Combined
Traits S8.C.Y LCY. B.W. L.P. S. L LI
Sources of Variance d.f (k/f) {k/f) {gm) (%) (gm) {(gm
Environments (E} 3 65.22%* 81.26%+ 0.581** 1349 | [620%* | 6.60%*
Rep. /Locations 12 2.62 394 0.609 0.446 0.158 6.063
Genotypes (G) 4 2.69*% 6.2]1+* 0.178% 11.32% 2.53%* | 2.34%*
(GxE) 12 3,70+ 4.06** 0.070** 0.992 0.136 ¢.076
Experimental error 48 0.749 1.03 0.0i6 0618 0218 0.087
Step (2)
Traits 8.CY L.C.Y. B.W. L.P. S. L. LI
Sources of Variance d.f (k/f) _(k/f) {gm) (%) m) {gm}
Replications (R) 3 65.22%+ 81 264+ 0.581** 13.49++ 16.20** 6.60**
Genotypes (G} 4 269 6.21 0.178 11.32%% 253+ | 28ass
Experimental error 12 370 1.06 0.670 0.992 0.136 1076
Sampling (K) Error 50 1.69 242 0.022 0.875 0310 6.124

* ¥ Sigmificant at the 0.05 and 0.0 fevels, respectively.

Results of step (2) analysis exhibited significant variation due to
the genotypes for three yield components, lint percentage, seed and lint
index. These results indicate that if the interaction between genotypes x
environments was significant for combined then the genotypes
exhibited no significant effect for step (2). Baker (2001) and Idris
(2002) found that significant variations due to environments, cultivars and the
interaction between them were observed with respect to yield (seed and lint).

The resuits in (Table 5} show the mean performance of yield and
its components for combined and step (2). G.80 had the highest value
for lint percent, seed index and lint index. it did not significantly differ
from other genotypes with respect to lint percent except 89 x Pima S-6
for step (2), while it significantly surpassed all genotypes excepted,
G.83 for combined. As for seed index, it significantly exceed the two
hybrids for step (2) and ali genotypes for combined except G.90.

On the other hand, it significantly surpassed all genotypes with respect to
lint index in the two way of analysis except G.83 for step (2) indicated that
similar results were obtained by using the two way of analyses.

Table (5) : Mean Performance of Yield and its Compenents for
Combined and Step (2) Analyses.

Traits sy | LCy BW. L.P. s L LL
Genatypes (k/f) | (k/f} (gm) (%) (gm) | _(gm)
G. 80 12.31 14.66 275 39.42 10.65 6.93
G.83 11.54 1413 215 39.23 10.16 6.56
G90 1216 14.44 2,69 3835 10.40 6.47
GS81 xG83 1136 1327 254 38.23 9.59 594
G.89 x Pima §-6 11.65 13.39 2.55 37.34 10.04 597
L.S.D. combined at §% 0.62 0.72 0.09 0.56 033 0.2
L.S.D. Step (2} at 5 % — — — 1.53 0.57 0.42

-— . Not significan at 5 %.
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3. 2. Cluster Analysis

Results in (Table 6) show euclidean distance among five
genotypes evaluated under different locations and environments with
for the two steps, respectively. Dendrograms (1 and 2) illustrate thes
results cluster in step (1) of analysis. Association among the two
hybrids were stronger with respect to yield and its components during
the two seasons, due to the euclidean distance between them was
lowest. This result showed that the two hybrids were more similar in
vield behavior during the two seasons. Results of step (1) analysis
exhibited G.90 and G.80 differed than other genotypes with respect to
yield and its components in the first and second seasons, respectively.
Dendrogram (3) illustrates the resuits on cluster in step two of analysis.
Genotypes are divided into two groups cultivars and hybrids. Hybrids
were of the lowest level of similarity indicating that this group was
more similar than the other group in vield and its components under
different environments. Idris (2002) found that associations between
(G.85 and G.86) was stronger in Gharbia (L;) and Dakhlia (L;)
indicated that these cultivars were more similar in yield and its
components under different environments.

Table (6} : Euclidean Distance Among Genotypes with respect to  Yield and
its Components for the two Steps analysis.

Step (1)
2003 Season
Genotypes G. 80 G.20 G.9) G881 xG.83
G. 83 662
.90 1.36 1.25
G.81 x G.83 170 1.61 1.94
(.89 x Pima S-6 193 2.00 1.86 829
2004 Season
Genotypes G. 86 G590 .90 G.81 x G.83
G. 83 231
.90 2.22 114
G.81 x G.83 3.60 1.61 1.38
.89 x Pima 8-§ 3.82 2.36 1.66 128
Step (2)
Genotypes G. 80 G.90 G G.81xG.83
(.83 1.13
G20 1.22 1.15
.81 x G.83 2.53 1.59 F73
G.89 x Pima S-6 278 2.13 167 .05
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Dendrongram (1) : Step (1) of analysis during 2003 saasocn
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Dendrongram (2): Step (1) of analysis during 2004 season
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Dendrongram (3) : Step (2) of anajysis Distance
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