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ABSTRACT 

The present investigation is dealing with the variances of five long staple Egyptian cotton 

(Gossypium barbadense L.) genotypes, with respect to yield, its components and fiber properties in an old 

location (Middle Delta) and a new location (North Delta) during 2004 and 2005 seasons. The final goal is 

to study the possibility of suggestion a modified analysis of randomized complete block design to replace 

the use of combined analysis. The five genotypes were cultivars, viz. G.85, G.86 and G.89, the others 

were hybrids, viz (G.89 x G.86) and (G.89 x Pima S-6).  Modified analysis depends on the use of the five 

genotypes twice, however the number of the replicated genotypes remains the same. The modified 

analysis gave equal   results as the traditional combined. In addition the modified analysis does not need 

using the Bartlett test .  
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1. INTRODUCTION 

Agricultural experiments, such as variety tests, 

seed treatment experiments, cultural practice 

determinations, and related field research are 

usually repeated in various locations for a number 

of seasons. This is necessary because the effects of 

most variables or factors considerably vary from 

location to another as well as from season to 

season. In this type of agricultural field 

experimentation it is possible to determine the 

effects of environment and location on the 

treatments being studied. As a consequence of the 

repetitions of the experiments at locations and 

seasons, it is also possible to make more widely 

applicable recommendations. Thus, researchers 

need a developed statistical measure to estimate 

the locations and (genotypes x locations) 

variances.  

Idris (2002) evaluated some Egyptian cotton 

cultivars in Middle Delta using combined 

randomized complete block design (CRCBD). He 

found that the mean squares for locations, 

cultivars and the interaction between them were 

significantly different with respect to yield and its 

components. El Oraby (2003) studied six Egyptian 

cotton genotypes in North Delta using (CRCBD). 

He reported that the mean squares for (genotypes 

x locations) significantly varied according to yield 

(seed and lint), boll weight, fiber length and 

micronaire reading. Mohamed (2005) evaluated 

ten Egyptian cotton genotypes in both Middle and 

North Delta by (CRCBD). The results indicated 

that the mean squares for locations and (genotypes 

x locations) were significantly different for 

aspects of yield (seed and lint), boll weight, lint 

percentage, fiber length and micronaire reading. 

Idris (2005) studied five Egyptian cotton 

genotypes in two locations by using two steps of 

analyses randomized complete block design. Such 

steps considered each location as one replicate. 

The results showed no difference between the two 

ways of analyses with respect to locations effects. 

He added that the interaction (genotypes x 

locations) was significant for combined analysis, 

the genotypes exhibited no significance for the 

two steps. 

The objective of the present study was to 

estimate the locations and genotypes x locations 

variances using different approaches of analysing 

randomized complete block design. 

 

2. MATERIALS AND METHODS 

Eight field experiments were carried out in two 

different locations, (old location and new location) 

during 2004 and 2005 seasons. In each season, 

two experiments were conducted in each location. 

For the old one (Middle Delta), Sharkia and 

Gharbia Governorates, meanwhile in the new 

locations (North Delta), Domiatta and Kafr El 

Sheikh Governorates. A randomized complete 
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block design with 4 replications was used in each 

experiment. Planting was during the last week of 

March. All other cultural practices were done as 

usual.  

Five long staple Egyptian cotton (Gossypium 

barbadense L.) genotypes were grown. Three of 

them were cultivars (C), viz. G.85, G.86 and G.89. 

The two remainders were hybrids (H), viz.  (G.89 

x G.86) and (G.89 x Pima S-6). In each 

experiment, the genotypes were evaluated with 4 

replications for yield, its components and one 

replicate for fiber properties.  

Yield were seed cotton yield (S.C.Y.) kentar/ 

faddan (k/fed.) and lint cotton yield (L.C.Y.) 

kentar/ feddan (k/fed). Yield components were 

boll weight (B.W.) gm, lint percentage (L.P.) %, 

seed index (S.I.) gm. Fiber properties aspects were 

fiber length (F.L) mm, strength (St.) g/tex, and 

micronaire reading (Mic.). Fiber tests were done 

using (HVI). 

2.1 Statistical analysis of individual location 

      The idea is to analyse each location using all 

replications (r) for the two experiments. Where r = 

 )( r  in the two Governorates in each location 

(old and new). Statistical analysis is 

straightforward as Cochran and Cox (1950), 

Federer (1955) and Gomez and Gomez (1984).  

2.2 Statistical analysis of modified randomized 

complete block design 
       A modified analysis suggested by the author 

was used. In such proposal the data of the 5 

genotypes were used twice. One from the old 

location (G1), while the other from the new 

location (G2) giving 10 genotypes (G) in two 

equal groups and (G1) vs (G2) to estimate locations 

and genotypes x locations variances. In such 

modified ANOVA the number of replicates 

remains the same as in each location, (Table 1). 

Homogeneity test of variances (Bartlett test) was 

not used before the analysis.  

2.3 Statistical analysis of combined randomized 

complete block design 

Traditional combined analysis depends on 5 

genotypes and increased replicates to estimate 

locations and genotypes x location variances 

(Table 1). Homogeneity test of variances (Bartlett 

test) was used according to the procedures 

reported by Bailey (1994). All statistical 

procedures and methods were carried according to 

Roger (1994). The treatment means were 

compared by L.S.D. test as given by Steel and 

Torrie (1980). All comparisons were done at 0.05 

level of significance. 

 
Table (1): Comparison between modified and combined  randomized complete block design analyses. 

Modified analysis Combined analysis 

Source of variation d.f. Source of variation d.f. 

Replications (r) (r-1) Locations (L) (L-1) 

Genotypes (G) (g-1) Rep. / Locations L (r-1) 

Within old location (G1) (g1 -1) Genotypes (G) (g-1) 

Within new location (G2) (g2 -1) G x L (g-1) (L-1) 

Old vs new 1   

Experimental error (g-1) (r-1) Experimental error L (r-1) (g-1) 

Total g r – 1  Total L g r - 1 

 
3. RESULTS AND DISCUSSION 

3.1.  Yield and its components 

3.1.1. Analysis of individual location (one 

season)   

Each location considered 8 replications and 

analysis was a normal randomized complete block 

design. The analysis of variance revealed 

significant variation due to replications, genotypes 

and partitioning of genotypes, (Table 2).  

In the first season, significant variation due to 

replications was observed for yield components in 

both locations except (B.W.) with respect to old 

location. Significant variation due to genotypes 

was detected on all traits except (L.C.Y.) in the 

old location. In contrast, in the new location, no 

significant variation due to genotypes was 

observed except for two traits, viz. (B.W.) and 

(S.I.). Significant differences due to cultivars were 

detected on (L.P.) in the old location, (B.W.) in 

the new location and (S.I.) in the two locations. 

Significant variation due to hybrids was observed 

for all traits in the old location except one trait, 

(L.P.). In both locations no significant variation 

due to cultivars vs. hybrid was detected with 

respect to yield and its components except (B.W.) 

in the new location. 

In the second season, significant variation due 

to replications was detected on (B.W.) in the old 

location, yields (S.CY. and L.C.Y.) in the new 

location and (S.I.) in both locations. Significant 

difference due to genotypes was observed for 

yield components in the old location, (S.CY.), 
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(L.C.Y.) and (L.P.) in the new location. 

Significant variation due to cultivars was detected 

on all traits except (S.C.Y.) and (S.I.) in the old 

location. In contrast, cultivars exhibited non-

significant differences in the new location except 

(L.C.Y.) and (L.P.). Significant differences

 
Table (2): Mean  squares of yield and its components for individual location  (one season). 

Season 2004 

Old location (Middle Delta) 

Traits  S.C.Y. L.C.Y. B.W. L. P. S. I. 

Source of variation d.f. (k/fed) (k/fed) (gm) (%) (gm) 

Replications  7 2.13 4.33 0.043 3.65** 0.448* 

Genotypes  4 8.15* 5.23 0.125** 6.95** 1.39** 

Cultivars (C) 2 3.76 2.73 0.072 13.64** 1.39** 

Hybrids (H) 1 21.65** 14.84* 0.334** 0.461 2.27** 

C.  vs  H. 1 3.43 0.618 0.023 0.072 0.493 

Experimental error 28 2.19 2.91 0.025 0.823 0.185 

New location (North Delta) 

Traits  S.C.Y. L.C.Y. B.W. L. P. S. I. 

Source of variation d.f. (k/fed) (k/fed) (gm) (%) (gm) 

Replications  7 3.81 7.78 0.357** 5.84** 1.34** 

Genotypes  4 2.90 4.50 0.141** 0.212 1.27* 

Cultivars (C) 2 1.38 3.85 0.167** 0.410 1.99** 

Hybrids (H) 1 2.81 4.90 0.001 0.004 0.744 

C.  vs  H. 1 6.03 5.42 0.231** 0.027 0.381 

Experimental error 28 2.24 3.36 0.021 0.948 0.315 

Season 2005 

Old location (Middle Delta) 

Traits  S.C.Y. L.C.Y. B.W. L. P. S. I. 

Source of variation d.f. (k/fed.) (k/fed) (gm) (%) (gm) 

Replications  7 0.515 1.25 0.049* 1.09 0.946** 

Genotypes  4 0.814 3.75 0.127** 9.50** 1.47** 

Cultivars (C) 2 1.48 6.80* 0.074* 15.74** 0.599 

Hybrids (H) 1 0.191 1.38 0.123* 4.51* 2.17** 

C.  vs  H. 1 0.105 0.008 0.238** 2.00 2.51** 

Experimental error 28 1.04 1.33 0.017 0.812 0.252 

New location (North Delta) 

Traits  S.C.Y. L.C.Y. B.W. L. P. S. I. 

Source of variation d.f. (k/fed) (k/fed) (gm) (%) (gm) 

Replications  7 10.82** 18.43** 0.034 1.95 1.28** 

Genotypes  4 3.91* 7.59** 0.021 10.58** 0.590 

Cultivars (C) 2 0.603 4.51* 0.004 20.17** 0.807 

Hybrids (H) 1 0.034 0.601 0.037 0.838 0.019 

C.  vs  H. 1 14.41** 20.72** 0.040 1.12 0.727 

Experimental error 28 1.02 1.09 0.017 0.916 0.277 

*, ** Significant at 0.05 and 0.01 levels, respectively. 
 

due to hybrids were observed for yield 

components in the old location. Significant 

variation due to cltivars vs. hybrids was detected 

on (B.W.) and (S.I.) in the old location and yields 

(S.CY. and L.C.Y.) in the new location. 

The results indicated significance due to 

replications according to variance within each 

location. Hybrids exhibited non-significant 

variation for all traits in the new location indicated 

that responses to environmental factors were 

similar. In contrast, hybrids exhibited significant 

differences in the old location indicated different 

responses to environmental factors. Cultivars vs. 

hybrids exhibited non-significant variation for 

yield in the old location during the two seasons. 

3.1.2.  Modified analysis (one season) 

The analysis of variance showed significant 

difference due to partitioning of genotypes, (Table 

3). In both seasons, significant variation due to 

genotypes within the old location was detected for 

all traits except (S.C.Y.) in 2005 season and 

(L.C.Y.) in the two seasons. Genotypes within 

new location exhibited significant variation for 

two yield components, viz. (B.W.) and (S.I.) in the 

first season, yields and (L.P.) in the second 

season. Significant difference due to the old vs. 
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the new were observed for yields during the two 

seasons, (S.I.) in the first season and (L.P) in the 

second season indicated that yields (S.C.Y. and 

L.C.Y.) were more affected locations than yield 

components. 

3.1.3.  Combined analysis (one season)  

The analysis of variance revealed significant 

variation due to locations and (genotypes x 

locations) (Table 3). Significant difference on 

locations was observed for yields during the two 

seasons, (S.I.) in the first season and (L.P.) in the 

second season indicated that yields (S.C.Y. and 

L.C.Y.) were more affected than yield 

components. Significant variation due to 

(genotypes x locations) was detected for yield 

components in the first season, (L.C.Y.) and (S.I.) 

in the second season. 

 
Table (3): Mean Squares of yield and its components for two ways of analysis randomized complete 

block design (one season). 

Season 2004 

Modified analysis 

Traits  S.C.Y. L.C.Y. B.W. L. P. S. I. 

Source of variation d.f. (k/fed) (k/fed) (gm) (%) (gm) 

Replications   7 4.40 7.04 0.153** 0.461 0.615 

Genotypes 9 16.27** 15.51** 0.120* 3.94* 2.19** 

Within old location 4 8.15** 5.23 0.125* 6.95** 1.39** 

Within new location 4 2.90 4.50 0.141* 0.212 1.27* 

Old vs. New 1 102.20** 100.67** 0.010 6.79 9.10** 

Experimental error 63 2.14 3.35 0.048 1.79 0.353 

Combined analysis 

Traits  S.C.Y. L.C.Y. B.W. L. P. S. I. 

Source of variation d.f. (k/fed) (k/fed) (gm) (%) (gm) 

Locations (L) 1 102.20** 100.67** 0.010 6.79 9.10** 

Rep. / Locations 14 2.97 6.05 0.200 4.75 0.893 

Genotypes (G) 4 9.31** 8.97* 0.203** 4.66** 1.63** 

G x L 4 1.74 0.761 0.064* 2.50* 1.03** 

Experimental error 56 2.22 3.14 0.023 0.886 0.250 

Season 2005 

Modified analysis 

Traits  S.C.Y. L.C.Y. B.W. L. P. S. I. 

Source of variation d.f. (k/fed) (k/fed) (gm) (%) (gm) 

Replications   7 5.85** 9.37** 0.076** 0.391 0.457 

Genotypes 9 6.14** 13.65** 0.070** 12.28** 1.10* 

Within old location 4 0.814 3.75 0.127** 9.50** 1.47* 

Within new location 4 3.91* 7.59* 0.021 10.58** 0.590 

Old vs. New 1 36.37** 77.54** 0.034 30.18** 1.66 

Experimental error 63 1.52 2.22 0.016 1.06 0.431 

Combined analysis 

Traits  S.C.Y. L.C.Y. B.W. L. P. S. I. 

Source of variation d.f. (k/fed) (k/fed) (gm) (%) (gm) 

Locations (L) 1 36.37* 77.54* 0.034 30.18** 1.66 

Rep. /Locations 14 5.67 9.84 0.042 1.52 1.11 

Genotypes (G) 4 2.58 7.48** 0.124** 18.67** 0.989* 

G x L 4 2.15 3.85* 0.025 1.40 1.07** 

Experimental error 56 1.03 1.21 0.017 0.865 0.264 
*, ** Significant at 0.05 and 0.01 levels, respectively. 

 

3.1.4. Analysis of individual location (two 

seasons) 

Each location considered 16 replications and 

analysis of normal randomized complete block 

design. The analysis of variance showed 

significant variation due to replications, genotypes 

and partitioning of genotypes, (Table 5).   

In both locations, significant difference due to 

replications was observed for all traits. Significant 

variations due to genotypes and cultivars were  

detected on yield components in the two locations.  

Significant variation due to hybrids was observed 

for all traits in the old location. Significant 

difference due to cultivars vs. hybrids was 

detected on only one trait, (B.W.) in both 

locations. The results indicated significance due to 

replications according to different environments 

within each location. The cultivars exhibited 

significant variation with respect to yield 

components in both locations due to genetic 

differences. Hybrids exhibited significant 

differences with respect to yield and its 
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components in the old  location indicated that the 

behavior of them was different and more affected 

by environmental factors within the old location. 

In contrast, they exhibited non-significant 

difference for all traits indicating similar behavior 

within the new location. Cultivars vs. hybrid 

exhibited significant variation for only one trait 

(B.W.) in both locations indicating that (B.W.) 

was more affected by different environments 

within each location than other traits. 

 

Table (4): Means of yield and its components (one season). 
Season 2004 

Traits S. C. Y. (k/fed) L. C. Y. (k/fed) B. W.  (gm) 

Genotypes Old New Old New Old New 

G.85 12.29 10.12 14.99 12.55 3.13 3.15 

G.86 12.82 10.92 16.12 13.93 3.22 3.29 

G.89 13.65 10.71 15.81 13.12 3.03 3.00 

G.89 x G.86 12.36 10.96 14.93 13.40 3.22 2.99 

G.89 x Pima S-6 14.68 11.80 16.86 14.50 2.93 3.00 

L.S.D. (I) 1.48 ---- 1.71 ---- 0.16 0.14 

L.S.D. (M) 1.46 ---- ---- ---- 0.22 0.22 

L.S.D. (C) ---- ---- 0.15 

Traits L. P. (%) S. I. (gm)   

G.85 38.60 39.23 11.70 10.98   

G.86 39.91 39.29 11.65 11.40   

G.89 37.30 38.87 10.95 10.41   

G.89 x G.86 38.35 39.20 12.04 10.52   

G.89 x Pima S-6 38.69 39.18 11.28 10.95   

L.S.D. (I) 0.91 ---- 0.43 0.56   

L.S.D. (M) 1.34 ---- 0.59 0.59   

L.S.D. (C) 0.95 0.51   

Season 2005 

Traits S. C. Y. (k/fed) L. C. Y. (k/fed) B. W.  (gm) 

Genotypes Old New Old New Old New 

G.85 10.46 8.94 13.25 10.95 2.84 2.85 

G.86 9.83 9.39 12.48 11.76 2.95 2.88 

G.89 9.64 8.90 11.41 10.26 2.76 2.84 

G.89 x G.86 9.76 7.81 12.06 9.32 2.78 2.84 

G.89 x Pima S-6 9.98 7.90 12.64 9.71 2.61 2.74 

L.S.D. (I) ---- 1.01 1.15 1.05 0.13 ---- 

L.S.D. (M) ---- 1.23 ---- 1.49 0.12 ---- 

L.S.D. (C) ---- 1.11 ---- 

Traits L. P. (%) S. I. (gm)   

G.85 40.11 38.81 9.72 9.65   

G.86 40.10 39.73 10.26 10.28   

G.89 37.68 36.63 9.91 9.88   

G.89 x G.86 39.23 37.82 9.82 10.18   

G.89 x Pima S-6 40.29 38.28 9.08 10.24   

L.S.D. (I) 0.90 0.96 0.50 ----   

L.S.D. (M) 1.03 1.03 0.66 ----   

L.S.D. (C) ---- 0.52   
 ---- : Not significant at 5 %. :  (I) = Individual location. (M) = Modified analysis.  (C) = Combined analysis. 

 

3.1.5. Modified analysis (two seasons) 

The analysis of variance revealed significant 

variation due to partitioning of the genotypes, 

(Table 6). Genotypes within both the old and new 

locations exhibited significant differences for 

yield components except (S.I.) within the new 

location. Significant variation due to the old vs. 

the new was observed for (S.C.Y.) and (L.C.Y.) 

indicating that yield was more affected by 

different locations. 

3.1.6. Combined analysis (two seasons) 

The analysis of variance showed significant 

variation due to locations and (genotypes x 

locations), (Table 6). Significant difference on 

locations was observed for yield indicating that 

yield was highly affected by  locations  than  yield 
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Table (5): Mean squares of yield and its components for individual location (two seasons). 

Old location (Middle Delta) 

Traits  S.C.Y. L.C.Y. B.W. L. P. S. I. 

Source of variation d.f. (k/fed) (k/fed) (gm) (%) (gm) 

Replications  15 15.11** 17.79** 0.179** 3.31** 4.82** 

Genotypes  4 3.77 4.23 0.232** 14.82** 1.75** 

Cultivars (C) 2 0.481 2.03 0.146** 27.34** 1.09* 

Hybrids (H) 1 12.95* 12.63* 0.430** 3.91* 4.44** 

C.  vs.  H. 1 1.17 0.241 0.205** 0.658 0.388 

Experimental error 60 1.85 2.30 0.021 0.873 0.277 

New location (North Delta) 

Traits  S.C.Y. L.C.Y. B.W. L. P. S. I. 

Source of variation d.f. (k/fed) (k/fed) (gm) (%) (gm) 

Replications  15 13.97** 25.06** 0.270** 4.72** 2.09** 

Genotypes  4 1.46 5.13 0.116** 6.76** 1.18** 

Cultivars (C) 2 1.59 6.79 0.110** 13.13** 2.10** 

Hybrids (H) 1 1.74 4.46 0.014 0.383 0.500 

C.  vs.  H. 1 0.899 2.48 0.231** 0.401 0.027 

Experimental error 60 1.88 2.55 0.021 1.14 0.322 

*, ** Significant at 0.05 and 0.01 levels, respectively. 

 

Table (6): Mean squares of yield and its components for two ways of analysis randomized 

complete block design (two seasons). 
Modified analysis 

Traits  S.C.Y. L.C.Y. B.W. L. P. S. I. 

Source of variation d.f. (k/fed) (k/fed) (gm) (%) (gm) 

Replications   15 25.24** 35.62** 0.328** 0.399 4.92** 

Genotypes 9 16.80** 23.88** 0.155** 10.05** 1.47** 

Within old location 4 3.77 4.23 0.231** 14.81** 1.75** 

Within new location 4 1.46 5.13 0.116** 6.76** 1.18 

Old vs. New 1 130.25** 177.45** 0.004 4.16 1.49 

Experimental error 135 2.08 2.95 0.032 1.74 0.487 

Combined analysis 

Traits  S.C.Y. L.C.Y. B.W. L. P. S. I. 

Source of variation d.f. (k/fed) (k/fed) (gm) (%) (gm) 

Locations (L) 1 130.25** 177.45** 0.004 4.16 1.49 

Rep. / Locations 30 14.54 21.42 0.224 4.02 3.45 

Genotypes (G) 4 3.44 7.73* 0.311** 20.44** 1.79** 

G x L 4 1.78 1.63 0.037 1.48 1.15** 

Experimental error 120 1.87 2.42 0.021 1.01 0.300 

*, ** Significant at 0.05 and 0.01 levels, respectively. 

 

Table (7): Means of yield and its components (two seasons). 
Traits S. C. Y. (k/fed) L. C. Y. (k/fed) B. W.  (gm) 

Genotypes Old New Old New Old New 

G.85 11.38 9.53 14.12 11.75 2.98 3.00 

G.86 11.32 10.16 14.30 12.84 3.09 3.09 

G.89 11.65 9.80 13.61 11.69 2.90 2.92 

G.89 x G.86 11.06 9.38 13.50 11.36 3.00 2.91 

G.89 x Pima S-6 12.33 9.85 14.75 12.11 2.77 2.87 

L.S.D. (I) 0.96 ---- 1.07 ---- 0.10 0.10 

L.S.D. (M) ---- ---- ---- ---- 0.12 0.12 

L.S.D. (C) ---- ---- ---- 

Traits L. P. (%) S. I. (gm)   

G.85 39.36 39.02 10.71 10.32   

G.86 40.01 39.51 10.95 10.84   

G.89 37.49 37.75 10.43 10.14   

G.89 x G.86 38.79 38.51 10.93 10.35   

G.89 x Pima S-6 39.49 38.73 10.18 10.60   

L.S.D. (I) 0.66 0.75 0.37 0.40   

L.S.D. (M) 0.92 0.92 0.49 ----   

L.S.D. (C) ---- 0.38   

---- : Not significant at 5 %.    (I) = Individual location. (M) = Modified analysis. (C) = Combined analysis. 
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components. Significant variation due to 

(genotypes x locations) was detected for only one 

trait,  (S.I.). 

3.2 Fiber properties 
3.2.1. Analysis of individual location (one season) 

Each location considered 2 replications and 

analysis of normal randomized complete block 

design. The analysis of variance revealed 

significant variation due to replications, genotypes 

and partitioning of genotypes, (Table 8). In both 

locations, significant difference due to replications 

(variance within each location) was observed for 

(F.L.) in the first season indicating  that (F.L.) was 

more affected by different environments within 

each location than other traits. In the first season, 

significant variation due to the genotypes and 

partitioning of them were detected  on (F.L) and 

(Mic.) in both locations except cultivars and 

cultivars vs hybrids with respect to (F.L.) in the 

old location. In contrast, in the second season, 

genotypes and partitioning of them exhibited non 

significant differences with respect to all traits in 

all locations except genotypes and hybrids for 

(St.) and cultivars for (F.L.) in the old location. 

The results indicated that responses of genotypes 

and partitioning of them were similar in both 

locations.  

3.2.2 Modified analysis (one season)   

The analysis of variance showed significant 

variation due to partitioning of genotypes, (Table 

9). Significant variation due to genotypes within 

old location was detected on (Mic.) in the first 

season and (F.L.) in the second season. Genotypes 

within new location exhibited significant variation 

for two traits, viz. (F.L.) and (Mic.) in the first 

season. Significant difference due to the old vs. 

the new location  was observed only for one trait, 

i.e. (Mic.) in 2004 season declaring that both 

(F.L.) and (St.) were not affected by different 

location. 

 
Table (8): Mean Squares of fiber properties for individual location  (one season). 

  Old location (Middle Delta) 

  2004 Season 2005 Season 

Traits  F. L . St. Mic. F. L . St. Mic. 

Source of variation d.f. (mm) (g / tex)  (mm) (g / tex)  

Replications  1 2.40* 10.20 0.001 0.144 9.41 0.400 

Genotypes  4 2.00* 6.87 0.064** 3.25 11.54* 0.114 

Cultivars (C) 2 1.90 12.00 0.062** 5.59* 8.06 0.152 

Hybrids (H) 1 4.20* 2.10 0.090** 0.640 25.50* 0.040 

C.  vs.  H. 1 0.002 1.38 0.043** 1.18 4.54 0.113 

Experimental error 4 0.303 2.31 0.001 0.526 1.35 0.120 

  New location (North Delta) 

  2004 Season 2005 Season 

Traits  F. L . St. Mic. F. L . St. Mic. 

Source of variation d.f. (mm) (g / tex)  (mm) (g / tex)  

Replications  1 0.625* 0.256 0.004 0.003 1.85 0.001 

Genotypes  4 3.65** 10.15 0.072** 2.58 19.50 0.008 

Cultivars (C) 2 3.55** 0.222 0.095** 3.98 15.09 0.002 

Hybrids (H) 1 5.76** 28.62 0.063** 2.10 46.24 0.003 

C.  vs.  H. 1 1.73** 11.53 0.038** 0.253 1.60 0.028 

Experimental error 4 0.080 4.65 0.001 0.614 6.86 0.013 

*, ** Significant at 0.05 and 0.01 levels, respectively. 

 

3.2.3. Combined analysis (one season) 

The analysis of variance revealed significant 

differences due to locations and (genotypes x 

locations), (Table 9). Significant variation due to 

locations was observed for (Mic.) in 2004 and 

(F.L.) in 2005 season. The present results 

indicated that (St.) was not affected by locations. 

Significant variation due to genotypes x locations 

was detected for only one trait, (Mic) in the first 

season. The results indicated that both (F.L.) and 

(St.) were not affected by the interaction (genotypes 

x locations). 

3.2.4. Analysis of individual location (two 

seasons) 

Each location considered 4 replications and 

analysis for normal randomized complete block 

design. The analysis of variance revealed 

significant variation due to replications, genotypes  

and partitioning of genotypes, (Table 11). 

Significant variation due to replications was 

observed for (St.) in the old location and (Mic.) in 

both locations. The results indicated significance  

due to replications according to different 

environments within each location. Significant 

variations   due  to   cultivars   and   hybrids  were  
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Table (9): Mean squares of fiber properties for two ways of analysis of randomized complete block design 

(one season). 

  Modified analysis 

  Season 2004 Season 2005 

Traits  F. L . St. Mic. F. L . St. Mic. 

Source of variation d.f. (mm) (g / tex)  (mm) (g / tex)  

Replications   1 0.289 6.85 0.001 0.100 9.80 0.221 

Genotypes 9 2.60** 7.61 0.070** 2.75** 14.21* 0.064 

Within old location 4 2.00 6.87 0.064** 3.25* 11.54 0.114 

Within new location 4 3.65* 10.15 0.072** 2.58 19.50 0.008 

Old vs. New 1 0.800 0.421 0.085** 1.46 3.70 0.085 

Experimental error 9 0.474 3.50 0.002 0.512 3.81 0.079 

  Combined analysis 

  Season 2004 Season 2005 

Traits  F. L . St. Mic. F. L . St. Mic. 

Source of variation d.f. (mm) (g / tex)  (mm) (g / tex)  

Locations (L) 1 0.800 0.421 0.085* 1.46* 3.70 0.085 

Rep. / Locations 2 1.51 5.23 0.002 0.074 5.63 0.200 

Genotypes (G) 4 5.08** 12.26 0.096** 5.41** 30.28** 0.043 

G x L 4 0.560 4.76 0.041** 0.417 0.763 0.079 

Experimental error 8 0.192 3.48 0.001 0.570 4.11 0.067 
*, ** Significant at 0.05 and 0.01 levels, respectively. 

 

Table (10) Means of fiber properties (one season). 

Season 2004 

 F. L. (mm) St. (g/tex) Mic. 

Genotypes Old New Old New Old New 

G.85 31.25 30.30 40.10 40.30 4.40 4.20 

G.86 32.70 32.92 43.35 40.75 4.75 4.60 

G.89 30.85 31.40 38.55 40.10 4.60 4.55 

G.89 x G.86 32.65 31.90 42.15 45.25 4.60 4.20 

G.89 x Pima S-6 30.60 29.50 40.70 39.90 4.30 4.45 

L.S.D. (I) 1.53 0.78 ---- ---- 0.09 0.11 

L.S.D. (M) ---- 1.56 ---- ---- 0.09 0.09 

L.S.D. (C) ---- ---- 0.07 

2005 Season 

 F. L. (mm) St. (g/tex) Mic. 

Genotypes Old New Old New Old New 

G.85 29.65 29.05 38.70 39.25 4.35 4.05 

G.86 32.90 31.85 41.90 43.85 4.05 4.05 

G.89 31.95 30.75 38.20 38.95 3.80 4.10 

G.89 x G.86 31.20 31.60 43.50 44.90 3.95 4.20 

G.89 x Pima S-6 30.40 30.15 38.45 38.10 3.75 4.15 

L.S.D. (I) 2.02 ---- 3.23 ---- ---- ---- 

L.S.D. (M) 1.62 ---- ---- ---- ---- ---- 

L.S.D. (C) ---- ---- ---- 

---- : Not significant at 5 %.           A= Individual location. (M) = Modified analysis. (C) = Combined analysis. 

 

Table (11): Mean squares of fiber properties for individual location (two seasons). 
  Old location (Middle Delta) New location (North Delta) 

Traits  F. L. St. Mic. F. L. St. Mic. 

Source of variation d.f. (mm) (g / tex)  (mm) (g / tex)  

Replications  3 1.10 7.66* 0.638** 0.678 0.806 0.142** 

Genotypes  4 3.95** 16.48** 0.092 5.65** 25.88* 0.032 

Cultivars (C) 2 5.59** 19.68** 0.048 7.43** 9.43 0.053 

Hybrids (H) 1 4.06* 21.13** 0.125 7.41** 73.81** 0.020 

C.  vs.  H. 1 0.545 5.46 0.147 0.331 10.86 0.001 

Experimental error 12 0.710 1.87 0.069 0.423 5.09 0.021 

*, ** Significant at 0.05 and 0.01 levels, respectively. 

 

detected on (F.L) and (St.) in both locations except 

cultivars with respect to (St.) in the new location. 

3.2.5 Modified analysis (two seasons) 

The analysis of variance revealed significant 

variation due to partitioning of the genotypes, 
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(Table 12). The genotypes within both old and 

new locations exhibited significant differences for 

all traits except (Mic.). Old vs. new exhibited non-

significant differences for all traits indicating that 

fiber properties were not affected by different 

locations. 

3.2.6. Combined analysis (two seasons) 

Both locations and (genotypes x locations) 

exhibiting non-significant differences for all traits. 

This indicated that fiber properties were not 

affected by different locations and (genotypes x 

locations), (Table 12).  

3.3.Comparison between modified and 

combined analyses 

Modified surpassed combined because it does 

not need calculating homogeneity test of variances 

(Bartlett test) before the start of analysis. Modified 

depends on increasing the number of genotypes, 

while combined depends on increasing the number 

of replications. Modified depends on partition of 

genotypes to estimate both locations and 

genotypes x locations variances, while combined 

used two various steps to calculate the same 

variances. Degree of freedom of experimental 

error in modified was bigger than combined. 

Although two ways of analyses calculate the same 

value of locations variance but they exhibited 

different results of significant variation due to 

different values of F Table of them, which 

depends on degrees of freedom of error. Results 

exhibited that sum two groups of genotypes 

variances (within old location + within new 

location) in modified analysis equal sum of both 

genotypes and genotypes x locations variances in 

combined analysis. 

 
Table (12): Mean squares of fiber properties for two ways of analysis of randomized complete block 

design (two seasons). 

  Modified analysis 

Traits  F. L. St. Mic. 

Source of variation d.f. (mm) (g / tex)  

Replications  3 0.833 6.50 0.662** 

Genotypes 9 4.51** 19.20** 0.055 

Within old location 4 3.95** 16.48** 0.092 

Within new location 4 5.65** 25.88** 0.032 

Old vs. New 1 2.21 3.31 0.001 

Experimental error 27 0.608 3.31 0.053 

  Combined analysis 

Traits  F. L St. Mic. 

Source of variation d.f (mm) (g / tex)  

Locations (L) 1 2.21 3.31 0.001 

Rep. / Locations 6 0.890 4.23 0.390 

Genotypes (G) 4 9.47** 39.71** 0.041 

G x L 4 0.124 2.65 0.083 

Experimental error 24 0.566 3.48 0.045 

*, ** Significant at 0.05 and 0.01 levels, respectively. 

 

Table (13) Means of fiber properties (two seasons). 

 F. L. (mm) St. (g/tex) Mic. 

Genotypes Old New Old New Old New 

G.85 30.45 29.68 39.40 39.78 4.38 4.13 

G.86 32.80 32.40 42.63 42.30 4.40 4.32 

G.89 31.40 31.07 38.37 39.53 4.20 4.32 

G.89 x G.86 31.92 31.75 42.83 45.08 4.28 4.20 

G.89 x Pima S-6 30.50 29.82 39.58 39.00 4.03 4.30 

L.S.D. (I) 1.30 1.00 2.11 3.48 ---- ---- 

L.S.D. (M) 1.13 1.13 2.64 2.64 ---- ---- 

L.S.D. (C) ---- ---- ---- 

---- : Not significant at 5 %.              (I) = Individual location. (M) = Modified analysis. (C) = Combined analysis. 
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 المناطق      xتقدير تباين مناطق الزراعة و التفاعل بين التراكيب الوراثية 

 عات كاملة العشوائيةمختلفة من تحليل القطا ىباستخدام رؤ
 

 سامي سعد بدر  -سعيد مصطفى صيام   -    حاتم أحمد إدريس
 

 .مصر–الجيزة  -مركز البحوث الزراعية –معهد بحوث القطن 
 

 ملخص
تم تقييم المحصول ومكوناته والصفات التكنولوجية  فى خمس تراكيب وراثية من القطن المصرر  تتبرط طبقرة اانطران 

،  58جيرزة    x 58وهجينران مبررران جيرزة  58، جيرزة  58، جيرزة  58منها أصناف تجارية وهرى جيرزة طويلة التيلة ثلاثة 
كاملررة تجررارب حقليررة با ررتخدام تصررميم القطاعررات  5أنيمررت . 4008،  4002فررى مررونعين لمو ررمين  8بيمررا س  x 58جيررزة 

 .مكررات لكل تجربة 2العروائية فى 
مكرررات التجرارب الترى أنيمرت فرى  و رط الردلتا وهرى ( تم فيهرا زراعرة القطرنالمنراطق الترى تر)المناطق القديمة  ترمل

مكرررات التجرارب الترى أنيمرت فرى ررمال الردلتا ( المنراطق الم تصرلحة)المنراطق الجديردة  وترمل .الررنية والغربية محافظة 
الموانرط با رتخدام طرريقتين    xثيرة بهدف تقدير تباين الموانرط والتفاعرل برين التراكيرب الورا. دمياط وكفر الريخمحافظة وهى 

 . من تحليل القطاعات كاملة العروائية
أجرى التحليل ااحصائى بالن بة للتحليل التجميعى وفق اا س المعروفة ثرم أجررى التحليرل مررة أخررى اعتمرادا علرى 

كرلل  انتررت تق ريم . بقا  على عدد المكرررات كمرا هرو دون تغييررمضاعفة التراكيب الوراثية بضمها معا فى تحليل واحد واا
 .مصدر التراكيب الوراثية الى مكوناته اا ا ية 

 وفيما يلي أهم النتائج المتحصل عليها 
الجدوليرة  F بالرغم من أن نيم تباين الموانط فى الطريقتين مت او  لكنها اختلفت معنويا ويرجط لل  الى اختلاف نيمة 

م راو  لمجمروع  نريم  Modifiedمجموع  نيم تباين المجموعتين من التراكيرب الوراثيرة فرى التحليرل المعردل كان . تينللطريق
ولقرد أوضرحت النترائ  . الموانرط فرى التحليرل التجميعر    x كل من تبراين التراكيرب الوراثيرة و التفاعرل برين التراكيرب الوراثيرة

دلا مرن التحليرل التجميعر  المعرروف بردون الحاجرة لا رتخدام اختبرار بارتلرت مرط بر Modifiedإمكان ا تخدام التحليل المعدل 

 .وي تفاد من هله الدرا ة فى برام  التقييم. تحقيق نفس النتائ  فى نهاية اامر والتى يحققها التحليل التجميع 

 . 40-11(:4000يناير )  العدد ااول( 85)المجلد  –جامعة القاهرة  –المجلة العلمية لكلية الزراعة 
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