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ABSTRACT

The present investigation aims to evaluate five long staple
Egyptian cotton genotypes (Gossypium barbadense L) with respect to
vield and its components under different environments. Three
genotypes are cultivars, viz. G.80, (G.83 and G.90 while the others are
hybrids, viz (G.81 x G.83}) and G.83(G.75 x 5844). Field experiments
were carried out under two different locations, i.e. Beni Suef (L,) and
Assuit (1.;) during 2003 and 2004 seasons. Twe steps of Latin square
design and cluster analysis were used to cvaluate and classify
genotypes. The first step included, analysis for each location during two
segsons for latin square. The second step of analysis depends on the
idea that each cell of the design includes four readings (two seasons and
two locations). Significant variation due to genotypes for step (1) was
observed for cotton yields (seed and lint) and its contributing variables
except yields in {L;) and (L) during 2003 season , boll weight and lint
percent in (L,) during 2004 season. Significant variation due to
genotypes, cultivars and hybrids were detected for yield and its
component except for cultivars with respect to vield (seed and iint) tor
step (2).Results of cluster analysis in step (1) for both locations, during
the first season showed that genotypes are divided into two groups :
{G.90 and G.81 x G.83) and (G.80 and G.83) in (L), (G.83, G990 and
G.81x G.83) and (G80 and 83(75 x 5844)) in (L,). In the second
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season, results revealed one group (G.80, 83(75 x 5844) and G.83) in
(L:). In (I.;), genotypes are divided into two groups : cultivars and
hybrids. Genotypes are divided into two groups (G80 and 83(75 x
5844)) and (.83 and G.90) in step (2) of analysis.

Key words: cluster anlysis, cotton.genotypes, environmental and
locational effects, latin  square.

1. INTRODUECTION

Rescarchers need a new statistical measure to evaluate and
classify consistency of performance across a range of environments,
particularly one that reflects the contribution of each genotype to the
total genotype x environment interaction. Latin square design has two
restrictions namely, that for an experimental area is divided into row
and column, each treatment must appear once in a row and once in a
column, Thus, the treatments are grouped into replicates in two ways,
Le. in rows and in column, Through the elimination of row and column
effects from the within treatment variation the residual or error variance
may be considerably reduced. The effect of the removal of the row and
column variances on the residual variance was illustrated by Federer
(1955). Abou Tour ¢f al. (1996) evaluated five cotton cultivars, viz.
G.75, G.80, G.83, (G.85 and Dendera under different locations
(Fayoum, Assuit and Souhag) during three seasons by using combined
latin square. Significant variation due to. genotypes was found for lint
cotton vield and for only two of its components viz. seed index and lint
percentage. Also, significant variation was observed due to cultivars x
scasons x locations interaction for lint cotton yield and boll weight.
Baker (2001) evaluated eight genotypes of cotton under three different
environments. Four of them were the Egyptian long staple cultivars,
viz, (.80, G.83, G.85 and (.86. The other cultivars were Pima viz, P-
S4, P-S5, P-S6 and Earlipima. He found that the mean squares due to
environments, cultivars and the mteraction between them were
significant for vield (seed and lint). Idris (2002) evaluated two groups
of Egyptian cotton cultivars (long and extra long staple) under different
locations (Sharkia. Gharbia and Dakahlia) during three seasons. He
found that the mean sqguars for both the first analysis (locations,
culiivars and the interaction between them) and the second analysis
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{environments, cultivars and the interaction between them) were
significant with respect to yield and its components.

Cluster analysis is a technique in which no assumptions are
made concerning the number of groups or the group structure. Grouping
is done on the basis of similarities or distances (dissimilarities). The
inputs required are similarity measures or data from which similarities
can be computed . The basic objective in cluster analysis is to discover
natural groupings of the items (or variables). In turn, we must first
develop a quantitative scale on which to measure the association
(similarity)} between objects (Johnson and Wichern, 1998). Idris (2002)
classified ten Egyptian cotton cultivars under three different locations
{Sharkia (L.;), Gharbia (L,) and Dakhlia (L1)} by using cluster analysis.
The resuits of yield and its components showed that associations
between G455 and G.87 were stronger in (L) and (L;). Also,
associations between G.85 and G.86 were stronger in (L) and (L;),
indicating that these cultivars were more similar under different
environments. Results of fiber properties showed that associations
between G.85 and G.89 and between G.80 and G.83 were stronget in
three locations, indicating that these cultivars were more similar under
different environments.

The objective of the present study was to classify of
environmental and Jocational effects on some Egyptian cotton
genotypes with respect to yield and its components by using two steps
of latin square design and cluster analysis.

2. MATERIALS AND METHODS

Two field experiments were carried out in two different locations
during 2003 and 2004 scasons. The two locations were Beni Suef (L;)
and Assuit (L,) in Upper Egypt. The materials used in this study were
five long staple Egyptian cotton genotypes {Gossypiwm. harbadense L).
Three of them were the cultivars, viz. G.80, G.83 and G.90 while the
others genotypes were the hybrids (G.81 x (.83) and G.83 (G.75 x
5844). I

A 5 x 5 latin square design was used in each experiment. Each
plot consisted of 30 rows. The rows were four meters long, 65 cm apart,
with 20 cm between hills and two plants per hill. The seed cotton vield
was obtained from the 26 inner rows while the outer rows were used for
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sampling of yield components (50 boils). Planting was done during the
fast week of March for each location. All cultural practices such as
irrigation, weed control, fertilization, insect control were applied in the
same manner as usually done in the ordinary cotton fields. Genotypes
were evaluated for yields (seed S.C.Y. and lint L.C.Y.) in kentar/ fed,
boll weight (B.W.) in gm, lint percentage (L.P) , seed index (S.1) in
gm, and Hnt index (L.L} in gm. -

2. 1, Analysis of latin square design :

First step : analysis of each location during the two seasons for
latin square was performed to estimate the behavior of genotypes under
different locations. Second step of analysis depends on each cell of
latin square “design containing four readings (both seasons and
locations) to estimate the interaction between environments x
genotypes estimate the interaction between genotypes x  locations.
Statistical analysis is straightforward and according to Federer (1955).
The treatment means were compared by L.S.D. test as given by Steel
and Torrie (1961).

2.2.Cluster analysis

To classify genotypes and mean squares (results of analysis two
steps latin squate) with respect to yield and its components to estimate
similar groups of genotypes grown under different envircnments.
Cluster analysis was carried out by the hierarchical cluster analysis
procedure of the program SPSS for windows. Matrix : gives the
distances between genotypes. The distance was calculated using the
Euclidean distance method. Single Linkage : the single linkage or
minimum distance rule starts out by finding the two points with the
minimum distance (Johnson and Wichern, 1998).

3. RESULTS AND DISCUSSION

.1. Analysis of latin square design
. 1. 1. Step (1) _

The analysis of variance for step (1) revealed the presence of
significant variation due to rows, columns, genotypes and partitioning
of genotypes in both locations and seasons, Table (1). Significant
variation due to genotypes was observed for cotton yields (seed and

3
3
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lint) and its contributing variables except yields in (L.} and (L;), boll weight
and lint percentage in {L,} during 2003 and 2004 seasons,respectively,
These results indicatied that the genotypes reacted differently in each location.

Partitioning of genotypes, in both seasons and locations, showed non
stgnificant variation due to cultivars with respect o yield {seed and lint) except
seed cofton vield in (La) during 2004 secason.respectively. These results
indicaied that the genctypes reacted differently in each location.

Table (1) : Mean Squares of Yield and its Components for Step (1).

2003 Seasen

Rini Souf (L)

Fraits SCY L.CY. B.W., L. P S L L1
Sources of Variance df | (k) (W (_glgl [¥0)] {gmj} (gm)
Rows 4 0267 cal7 0.00¢ 0.22% 0253 4095
Columas 4 497%% B 4T 0002 0.500* {1226 0.142
Genotypes () 4 6.64%% 14.40** 0.238%* 5.06%* 0.438* 1338
Cultivars (C} 2 1.24 1.40 G199 3.62%* 0.018 04f1**
Hybrids (i) ! F3.G4%* 35 72 0.408%% 12.50%* L4(>* 391
. vs H. 1 11.057= 19.07% 0144 §.088 0317 0.578**
Eaperimental errer 12 {402 0677 £.006 0.103 0.100 J051
Assuit {1z}

Traits 5.CY L.C.Y. B.W. i P 5L L.I
Sources of Variance d.r | () (i) gm) (%) {gm) (gnt)
Rows 4 247 4.84 0.019 0.764 0170 0.024
Columns 4 2 354 0.04% 1.04 0.048 0151
Genotypes {G) 4 1.54 5.95 0.148 6.91%F [ 55%* 1 .84**
Cultivars ((7) 2 6.553 253 {078 3814 K1 Rl G.B54%*
Hybrids {H) I 387 17 16% §.433% 19.86%* 3 ’b” 5.82%%
Covs H 1 107 138 062 0.166 D.3i3 0.010
Experimentat error 12 .14 137 G.053 Q455 0.{if 0.037
2{H)4 Season

Bini Souf (1.,)

Traits 5.CY L.C.Y., B.W. L. P 51 i1
Soarces of Yariance d.r (k/N) (k) {gm) (va) (gm} ! igm)
Rows 4 113 188 0007 0.620 0241 I 0033
Columns 4 0064 0.081 0.005 0.142 0350 0.022
Genotypes (G) 4 170 384 [OR1° o 4.74%* P51 2ol
Cultivars () 2 0.760 G.034 0.226%* 5.60% (4,997 HC S b
Hybrids (H) | 4.50* 13 55+ 5 269%* 6.60%* 143 4738
C.ovs 1L f G510 1.76 Q4725 108 G599 B.B94"*
Expecimental error 12 0.800 1.30 0004 G.399 0.3 {.087

Assuit {L;

Traits 5.C¥ L.C.Y. B.W, L. P 5L L.L
Sources of Variance d.f | (k) (k) gm} (%) {gm} {gm}
Rows 4 20] 238 0.034 0199 0.037 0.04%
Calumns 1 23s 152 00536 G.747 @133 IR
Genotypes (G) 4 T 12 66* 0 094* 0.A57 pARE 0705
Cuitivars (C) 2 8.00%= 4.74 0.132* 0.154 1.33%* 0.729%*
Hybrids {H} I 1.06 2 77 0092 172% 0296 [ 5
C. ovs I 13.87%+ 333 0.019 9,397 L il 0261
E‘penmental error 12 118 i 7 0.022 0354 0.084 0.092

*** Significant at the 0.05 and ¢.01 levels . respectively.
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Table (2) : Mean Performance of Yield and its Components for Step (1).

1003 Season
Bini Souf (L;}
Traits 8.CY L.CY. B.W. k. P S.1, 1.t
Genotypes &N (ki) {gm} %) (gm) {
G, 80 19.4] 1320 286 40.25 5.54 543
G. &3 1123 1428 248 4028 943 O 3t
G940 il3! 1383 2718 879 .52 591
X’ .98 1176 27 3877 950 623
G831 s G.83 1320 13638 2.66 k- @58 592
GA3( 75 X 5844) i348 i743 245 41.04 1010 77
—_ 1234 1554 288 39.9] 973 9.55
LSD at 5% 087 P13 011 944 544 J o33
Assuit tho)
Traits SCY LCY. B.W, L P, LA R L1
Genolypes L5 ] L) (%) (gm} (Fm}
G. 80 1223 15356 285 40.42 10.4% 712
G. 83 e 1444 281 39.43 948 .43
G50 1159 1424 262 3368 1§11 638
- 1185 14.75 2.76 3951 1603 a6d
G (33 t1.44 13958 z53 37.93 5 6% 392
G.831 75 X SR44} 1290 16.57 295 4).75 1683 745
—Xw 1227 1526 274 39.34 1846 G 6%
EsSD al 5% 1.8 132 2 Q47 (.33
20414 Season
Rini Seuf (L3
Traits S.CY LY, BW, L.P S L Ll
Lrenotypes [EE0)]) {cfy [gmy {*) {gn) {gm)
&80 [ 1522 30t A0 86 itao 803
.83 94 1530 6% 40 28 10178 T
G3o 12,43 1535 283 3876 108 7.0t
} 1265 1530 288 379% 1h17 773
GG 83 IR0 1360 282 BT 1027 636
G.8} 75X 5844) 1242 1592 315 40.34 1144 774
—— 11,74 1476 299 3953 H186 703
X
LSD ai % P23 1.57 .09 037 0.31 041
Asguin (L,
Truits 5.CY LC.Y, BwW. P SI L.L
Genotypes L) (k) {am) (%) {gm} (gm}
. 80 1311 t6. L 299 3886 102 701
G K3 1139 i42% 270 38.96 1044 642
G990 1261 14.63 272 38462 99 628
}- 1224 14.599 2 80 kR 1048 6587
G381l xG.83 942 T04 2.68 3R O8 9.8 a3
G.83( 75 X 5844} 1537 1299 2.54 3B/ 1043 .71
- 02s 1247 275 3850 9.96 637
IY
L3D at 5% 150 1.83 02t .82 040 G423

-—-. Not significant ag 1he U 0% iovels

Hybrids revealed significant differences for yields in (L,) during the two
scasons and (L,) in 2003 season. These results indicate that hybrids reacted
differently for vield with respect to different focations. Significant variations
due to cultivars and hybrids were detected for yield components in both
locations and scasons except boil weight and lint percentage for culivars in
(L;) during 2003 and 2004 seasons, respectively, boll weight and seed index in
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{L,) during the second season only. Significant variation due to cultivars vs.
hybrids was observed for yield (seed and lint) in {1,) and in (L;) in the first
and second seasons, respectively. However, sigmficanl variations
among the two groups were detected only for seed index in (L.} during
2004 season and two of its component, viz. boll weight and lint index in
{L.;) in both seasons.

3.1.2. Step (2):

The analysis of variance for step (2) exhibited the presence
of significant variation due to genotypes, partitioming of genotypes,
among seasons within cells and between reading on the same season
(different locations) for each genotype (Table 3). Signiticant variations
due to genotypes, cultivars and hybrids were detected for yield and its
components except cultivars with respect to yield (seed and lint) indicating
differential expression of genofypes over environments. Contrasting
culitivars vs. hybrids in their yielding potentials exhibited no significant
mean squares in yield and all studied yield contributing variables.

On the other hand, hybrids had the highest value of contrasting
between reading on the same season (different locations) with respect
to yield (seed and lint) than cultivars. G.90 had the lowest value of
contrasting for yield and one of its important components, ie. boll
weight, indicating that this cultivar is slightly affected by different
iocations and is more stable than the other genotypes.

Similar results were obtained by Abou Tour er al. (1996) who
reported that significant variation was observed due to cultivars x
seasons X Jocations interaction for lint cotton yield and boil weight.
Baker (2001) found that environments x cultivars interaction mean
squares were significant for vield seed lint). Idris (2002) found that
both the first analysis (locations, cuktivars and the interaction betweev
thent) and the second analysis {environmrnts , cultivars and the
interaction between them) mean squares were significant with respect
to yield and its components.

3.2, Cluster analysis :
3.2.1 Analyasis of Step (1} during the two seasons
To be useful to researchers, classification of genotypes based on
cluster analysis must provide meaningful groupings of the genotypes
clustered. Dendograms (1,23 and 4) illustrate the cluster results in step (1)
analysis. In both locations, during the first season, genotypes were divided
to two groups : (G.90 and G.81 x G.83} and (G.80 and (.83} in (L}, (G.83,



(.90 and (.81 x G.83) and (G80 and 83(75 x 5844)) in (1.,) indicating that
genotypes within each group were more similar for yield and its components.
The first group was more similar than the second group since it had the
lowest distance. Also, the results exhibited that the two genotypes G.90
and G.81 x G.83 were similar in response under different locations. In
contrast, the genotype 83(75 x 5844) showed different response because it
did not exhibit any association

Table (3} : Mean Sguares of Yield and its Components for Step (2).

Traits S.C.Y LC.Y. B.W, L. P. S L L.L
Sources of Variance d.f (K (k) (gm) (%) {gm) {gm)
Rows 4 1.84* 3.12* 0.016 0.701 0.223 0.064
Columns 4 3.06%= 6 23%* 3.035 0.748 0.078 0110
Genotypes (G) 4 5.1G%% PS.93%% | 0.512%F | 14.21%% | 3.02%* | 5.17%*
Cultivars (() 2 0.51] 1.53 0.436%% | 10.14%F | 2.31%% | 2G7*%
Hybrids (H) 1 19.31#% | 30.76%% | | 12%* 35.65%% [ 725% | [4.64%*
C. vs 1L ! 0414 0.898 0.053 (898 (226 0.088
Experimental error 12 0.423 0.888 0.033 0.331 0.198 0.108
Among scasons
within celis 25 2.01 347 0.030 4.766 0.893 0.286
Between reading
on the same season 50 1.71 284 0.028 0.740 0.374 (281
(different locations)
G.80 ¢ 1.86 233 0.032 1.29 0.499) 0.450
;.83 10 4 269 0.049 G717 0.082 0.227
G.90 10 10546 0614 0.023 G225 0.433 | 0.246
{G.B1x G83) 10 2.50 3.99 0.028 G472 (0,275 0.076
| G.83 (G.75 x 5844) 1) 225 457 G029 0.997 .59} 0.404

* #* Significant at the 0.05 and 0.01 levels | respectively.

Table {4) : Mean performance of Yield and its Componcnts for Step (2).

Traits SCY |1.CY. |BW. |L.P. |S.L LL
Genotypes (W} (k1) {gm | (%) (gm) {gm}
G. 80 1187 ] 1502 ] 2935 4008 | 1068 | 713
G. 83 1160 | 1456 | 267 {3074 | 1003 |66
G.90 1187 | t4s2 {274 13871 | 1018|640
= 1178 Liaze |2 {3951 p1030 |67
GA1 x G.83 1095 | 1328 | 267 | 3837 |a77 6.06
G.83(75 X 5844) 1234 11573 | 300 | 4026 | e | 727
= 1es | uast |2s o320 |02 |6

1
| Ls.p.at5% !0 e loas o 561 045

3.2, Cluster analysis :
3.2. 1 Analyasis of Step (1) during the two seasons
To be useful to researchers, classification of genotypes based
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on cluster analysis must provide meaningful groupings of the genotypes
clustered. Dendograms (1,2,3 and 4) illustrate the cluster resuits in step

(1) analysis. In both locations, during the first season, genotypes were
divided to two groups : {(3.90 and (.81 x G.83) and (G.80 and G.83) in
(L1). (G.83, G90 and G.81 x (.83) and (G80 and 83(75 x 5844)) in
(L,) indicating that genotypes within each group were more similar for
yield and its components. The first group was more similar than the
second group since it had lowest distance. Also, the results exhibited
that the two genotypes G.90 and G.8! x G.83 were similar in response
under ditferent locations. In contrast, the genotype 83(75 x 5844)
showed different response because it did not exhibit any association
with the other genotypes in (L,) while it showed association with .80
in (I.;). In the second season, the results reveled one group (G.80, 83(75
x 5844) and G.83) in (L,). Also, the results indicated that the first and
second genotypes were more similar within the group. In (L;), the
genotypes are divided into two groups; cultivars and hybrids. These
results exhibited that responses of genotypes were different under
different locations.

Dendogram (1) : Beni Suef (L,) 2003 season

Distance

o} 5 10 15 20 25

fo e ————— b e B et o oo +
G.9%0 e e +
B1x83 -+ et S +
.80 00 oo r I
G.8B3 = —mmmmmmeem - + _ I
B3{T75x5844) ~——— -~ m e e +

Dendogram (2) : Assuit (L;) 2003 season

Distance

0 5 10 15 20 25

Lot e m s e B el it T +
G.83 ~t
G.890 o e e e e +
8ix83 —+ 1
G.B0 e o R —
B3 (75%5844) ~-—m—=m - ummom e +
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Dendoyram (3) : Bini Souf (L:} 2004 season

Distance

1] 5 10 15

dm e e o P
G.BO ~+-+
83 (75x5844) -+ 4o +
G.83 ———+ o
.90 = e +
81xB3 oo om e

Dendogram (4) : Assuit (L;) 2004 season

Distance
0 5 10 15
Fm e o e e - -
G.83 B e +
.90 -+ I
B3(75x5844) ~—~———-—~ - e -
BixB3 e +

.80 e

3. 2.2 Analysis of Step (2)

20 25
B T T TS
_____________ +

1
_____________ +

20 25
i St +
_____________ +
_____________ 4

Dendograms (5 and 6) illustrate the cluster results in step (2}
analysis. genotypes were divided into two groups : (G80 and 83(75 x
5844)) and (G.83 and G.90). The first group was more similar in yield
and its components under different environments than the second group
since it had the the lowest distance. The resuits showed that hybrid (81
x 83) differ than other genotypes. Dendogram (6) revealed the results of
mean squares for the genotypes. Two groups (G.80 and G.83) and (8]
x83 and 83(75 x 5844)) joined at the same level due to rounding of the
average dissimilarities between groups. G.90 differs the than other
genotypes since it was slightly affected by different locations than the

other genotypes (Table 3).
Dendogram (8§)
Distance
0 5 10 15
o R o
.80 —m e +
83 (75x5844) -+ 1
©.83 e
.90 et
Blx83 0 cmmmemm e e e
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Dendogram (6)
Distance
0 5 10 15 20 25
---------- B et i e Rl e T &
G.80 b e +
.83 -4 e e +
81x83 e e B —eemt 1
B3 (75x5844) -+ T
.90 - e e 4
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