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Abstract: Seven Egyptian cotton genotypes were crossed using scaling test analysis during summer 2004 to
2005 and evaluated in 2006 summer season at the Agricultural Experimental Farm of Al-Alzhar University,
Assiut. The experiment was grown in a Randomized Complete Blocks Design with three replications. The means
of the six generations; P , P , F ,F , BC  and BC  of four cotton crosses recorded for days to 50% flowering, first1 2 1 2 1 2

fruiting per plant, no. of fruiting branches per plant, days to 50% maturity, no. of open bolls per plant, boll
weight, seed-cotton yield per plant, lint yield per plant and lint percentage, were subjected to scaling test and
six parameters method to detect epistasis and estimates of m, d, h, i, j and L parameters. Results showed that
the additive - dominance model was adequate to demonstrate the genetic variation and it important in the
inheritance of most studied traits. Non-allelic gene interaction was operating in the control of genetic variation
in most studied traits. The epiststic effects, additive x additive [i] and dominance x dominance [h] were highly
significant in most cases. The signs of (h) and (L) were opposite in all studied traits for most crosses. Also, the
inheritance of all studied traits was controlled by additive and non-additive genetic effects, but dominance gene
effects play the major role in controlling the genetic variation of the most studied traits. Significant negative
heterosis relative to mid-parents was found for both characters, first fruiting branch per plant and days to 50%
maturity in all crosses while, significant negative heterosis above the better parent was found for first fruiting
in both crosses no. 1 and 4, days to 50% maturity in cross no. 4. Inbreeding depression estimates were found
to negative and highly significant for days to 50% flowering, first fruiting per plant and days to 50% maturity.
The phenotypic (PCV) were higher than its corresponding (GCV) for all studied traits, except days to 50%
maturity.

Key words:Egyptian cotton  Six population analysis  Quantitative characters  Gene effects  Heterosis
and inbreeding depression

INTRODUCTION the  genetic  diversity  of  Egyptian  cotton  varieties,

In Egypt, cotton is one of the most important genotypes. Knowledge of genetic diversity and
economic  crops  as  it  plays  a  vital  role in our relationships  among  breeding  materials  is essential  to
agricultural  and  industrial  development.  In  recent the plant breeders for improving this crop. Generation
years, the total cultivated area began to decline, which mean  analysis  is  a  quantitative  genetic  method be
requires working  to  increase  the  production  of  unit able  to  estimate  additive,  dominance and epistatic
area in order to compensate for the shortfall in the effects  [1].  Genetic  analysis using generation means
cultivated  area.  The  breeders  has  to  develop  a  new have  been used  in  cotton  breeding  to  estimate  the
set of varieties with higher production, the true type  of gene  action  controling  of   quantitative   traits
knowledge   of   the   gene   action   for   various  cotton [2-7]. On the other hand, heterosis breeding is an
traits is useful in making decisions with regard to important  genetic  tool  to  facilitate  yield  enhancement
appropriate  breeding  system.  It  is  important  to  study and   help   enrich   many   other   desirable  quantitative

which be used for the development of new cotton
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and qualitative traits. In cotton, significant positive
heterosis over-mid and better parent was detected for
both  number of sympodial branches per plant and yield
of seed cotton per plant [3], for both lint yield and boll
number per plant [5]. Esmail [6] cleared that heterosis
relative to mid-parent and better parent was found to be
significantly positive for boll number per plant, seed
cotton yield and lint yield per plant in the intra-
barbadense cross, while, it was negative in the intra-
hirsutum cross. Crosses between genetically divergent
parents are expected to have a larger genetic variance
among progenies than crosses between closely related
parents [8].

The present study aims to obtain useful information
about gene action of some quantitative traits as well as
the extent of hybrid vigour and inbreeding depression in
the four cotton crosses. 

MATERIALS AND METHODS

The present study was carried out during the period
of 2004, 2005 and 2006 growing seasons, at the
Experimental Farm of the Faculty of Agriculture, Al-Azhar
University, Assiut, Egypt. Seven varieties were used for
this study namely Giza , Giza , Giza , Giza , Giza , Giza 88  90  87  89 91

 and Dandara. The origin and pedigree of these83

genotypes are presented in Table 1. In 2004 season, the
seven genotypes were sown and four crosses were made
to produce F  hybrid seeds: cross no. 1 (Giza  x Giza ),1  88  90

cross no. 2 (Giza  x Giza ), cross no. 3 (Giza  x Giza ) 87  89  91  83

and cross no. 4 (Giza  x Dandara). In 2005, crossing was 91

made between the F  hybrids of each cross and its two1

respective parents to produce the first (F  x P ) and1 1

second (F  x P ) backcrosses (BC  and BC ). At the same1 2 1 2

time, crossing was made among the parents  to  produce
F  seeds. Some F  hybrids were  selfed to produce the F1 1 2

generation. In 2006, the six basic generations (P , P , F , F ,1 2 1 2

BC  and BC ) of each of the four crosses were sown in a1 2

randomized complete block design with three replications.
Each replicate consisted of one row of each of the parents
and F ’s, two rows of each back-cross and three rows for1

the F  populations. Rows were 3 m long and 60 cm apart2

and 30 cm between plants. The recommended field
practices were adopted all over the growing seasons. Data
were recorded on individual plant basis as follows: days
to 50% flowering, first fruiting per plant, no. of fruiting
branches per plant, days to 50% maturity, no. of open
bolls per plant, boll weight, seed-cotton yield per plant,
lint yield per plant and lint percentage.

Table 1: The entry name, pedigree and origin of the seven genotypes.
Genotypes Pedigree Origin
Giza 88 (G. 77 x G. 45) B Egypt
Giza 90 (G. 83 x Dandara) Egypt
Giza 87 (G. 77 x G. 45) A Egypt
Giza 89 (G. 75 x R. 6022) Egypt
Giza 91 (G.81 x G. 83) Egypt
Giza 83 (G. 72 x G. 67) Egypt
Dandara Giza 31= Selected from G. 3 Egypt

Statistical and Genetic Analysis: The analysis of
variance of the six basic generations (P , P , F , F , BC1 2 1 2 1

and BC ) was statistically analyzed using (RCBD) analysis2

of variance. The scaling tests (A, B and C) were calculated
for each trait to detect the adequacy of the additive-
dominance model or the presence of non-allelic gene
interaction according to Mather and Jinks [1]. The six
parameters genetic model (m, d, h, i, j and l) were
computed according to Jinks and Jones [9] as follows:
[m]=mean, [d]=additive effect , [h]=

dominance effect ,

[i]=additive x additive type of gene interaction
, [j]=additive x dominance type of

gene interaction   and [l] =

dominance x dominance type of gene interaction
. Whenever the

additive-dominance model proved to be adequate, the
phenotypic variance for each character was partitioned
into additive (D), dominance (H) and environmental (E)
using [1] as follows: 

,
,

.

The T test was performed as follows:
.

Estimates of heterosis (%) were calculated as the percent
deviation of F  mean performance over that of either better1

or mid parent as follows: 

Heterosis from the Better-parent: 

Heterosis deviation 
Variance of heterosis deviation 
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Heterosis from the Mid-parents: RESULTS AND DISCUSSION

Heterosis deviation
Variance of heterosis deviation 

Inbreeding Depression; its Values Were Measured from
the Following Equations:

Inbreeding depression of 

Variance of inbreeding depression (V.I.D) for F1

Estimation of Genotypic Coefficient of Variability: The
Phenotypic Coefficient of Variability (PCV) and Genotypic
Coefficient of Variability (GCV) calculated according to
Singh and Chaudhary [10] as follows:

,

The means and standard errors of the six generations
with  the  four  crosses  for  nine  traits  are  presented in
Table 2. The results indicated that means of the F ’s were1

higher than either the highest parent or mid-parent value
indicating over or partial dominance respectively towards
the respective parents for most studied traits. Similar
results  were  obtained by Esmail [6], Dawwam et al. [7],
El-Disouqi and Ziena [11], AbdeL-Hafez et al. [12] and El-
Beially and Mohamed [13]. Meanwhile, some of F ’s were1

lower than the highest parent or mid-parent value for both
days to 50% flowering and lint percentage. 

The results of the A, B and C scaling tests for
assessing the validity of additive - dominance models are
given in Table 3. The non-allelic interaction was found to
be operating in the control of genetic variation among the
six generations for most studied traits. Meanwhile,
crosses no. 1 and 4 for first fruiting, no. of open bolls and
lint yield per plant, while the cross no. 2 for boll weight
and lint percentage and another cross no. 3 for both seed-
cotton yield and lint yield per plant. The values of the A,
B and C scaling tests were not significant, indicating the
absence of non-allelic interaction and the additive -
dominance model was adequate to demonstrate the
genetic variation and it is important in the inheritance of
the above mentioned studied traits in such crosses. These
results are in agreement with those obtained by Esmail [6],
AbdeL-Hafez et al. [12] and El-Beially and Mohamed [13].

Table 2: Mean performance of parents, F , F and backcross generations in four cotton crosses for all studied traits.1 2

Cross
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Cross 1 Cross 2 Cross 3 Cross 4 Cross 1 Cross 2 Cross 3 Cross 4 Cross 1 Cross 2 Cross 3 Cross 4
Mean+ S.E Mean + S.E Mean + S.E Mean + S.E Mean + S.E Mean + S.E Mean + S.E Mean + S.E Mean + S.E Mean + S.E Mean + S.E Mean + S.E

Generation ----------------Days to 50% flowering-------------------- ----------------------First fruiting------------------------ ------------------No.of fruiting branches-------------------

P1 70.56+0.41 70.56+0.18 73.14+1.18 73.14+1.18 9.00+0.29 9.07+0.26 9.27+0.23 9.07+0.17 11.20+0.93 17.74+0.57 12.00+0.64 14.10+0.75
P2 78.20+0.60 72.33+0.67 73.57+0.81 83.89+0.84 9.10+0.40 9.33+0.26 9.67+0.24 9.67+0.23 8.73+0.55 13.89+0.87 11.86+0.57 11.86+0.57
F1 71.56+0.29 69.56+0.33 73.56+0.91 79.22+0.46 8.73+0.34 8.60+0.15 9.20+0.29 8.53+0.29 14.38+0.39 24.00+0.46 16.50+0.49 16.53+0.57
F2 77.30+2.14 81.43+1.71 86.00+1.37 80.50+1.66 8.85+0.24 9.25+0.19 8.87+0.17 9.19+0.28 12.62+0.65 13.19+0.58 13.64+0.56 15.76+0.82
BC1 71.11+0.92 70.78+0.15 72.33+0.69 69.00+0.50 8.42+0.12 8.30+0.17 8.28+0.18 8.54+0.16 17.16+0.66 19.46+0.25 19.24+0.43 19.00+0.34
BC2 78.67+0.17 86.44+0.48 72.60+0.73 72.40+0.76 8.92+0.15 8.44+0.12 8.68+0.12 9.00+0.19 16.31+0.66 18.60+0.35 19.11+0.48 17.36+0.63

LSD5% 5.07 2.74 2.98 1.64 1.26 0.50 1.04 0.82 2.90 2.90 1.55 1.31

-----------------Days to 50% maturity------------------ ---------------------No.of open boll----------------------- ----------------------------Boll weight------------------------------

P1 143.17+1.78 139.22+0.81 142.78+0.68 142.78+0.68 15.47+0.77 16.47+0.58 17.40+0.62 17.92+0.40 2.17+0.17 2.08+0.15 2.22+0.17 2.23+0.17
P2 145.89+1.36 147.56+0.71 152.11+1.23 152.22+0.98 14.14+0.70 15.00+0.38 15.67+0.72 15.67+0.72 1.96+0.22 1.81+0.14 1.96+0.17 1.96+0.17
F1 137.14+1.10 136.75+0.49 140.14+0.55 135.50+0.80 17.89+0.60 24.27+0.78 25.75+0.61 26.77+0.50 2.67+0.19 2.37+0.23 2.60+0.19 2.47+0.18
F2 149.33+1.49 150.50+1.78 144.46+1.64 141.10+1.40 14.62+0.84 15.71+0.70 20.27+0.96 21.03+1.10 1.91+0.13 2.02+0.13 1.87+0.14 2.21+0.15
BC1 132.17+0.84 133.00+1.21 133.14+1.10 132.29+1.02 18.11+0.57 17.10+0.85 18.73+0.66 22.31+0.52 2.590.12 2.51+0.13 2.75+0.12 2.75+0.12
BC2 143.50+1.43 136.80+0.90 137.29+0.84 133.38+1.12 15.16+0.67 16.95+0.61 17.43+0.83 20.75+0.51 2.50+0.11 2.24+0.10 2.51+0.11 2.33+0.11

LSD5% 5.11 3.75 1.88 4.37 2.04 2.58 2.60 2.65 0.46 0.29 0.39 0.29

-------------------Seed-cotton yield---------------------- ----------------------Lint yield /plant--------------------- --------------------------Lint percentage-------------------

P1 19.05+1.10 13.90+1.21 21.60+1.35 21.60+1.35 10.35+1.25 7.88+0.33 12.04+0.68 10.99+1.18 51.31+2.50 42.10+3.14 46.57+2.96 50.45+2.71
P2 15.89+0.93 13.84+0.97 18.60+1.79 21.54+1.67 8.92+0.84 7.02+0.37 10.43+0.87 10.43+0.87 44.67+0.49 41.59+1.62 44.96+2.76 46.57+2.96
F1 20.37+1.35 28.04+1.23 29.07+1.64 27.38+1.34 14.61+1.57 11.63+1.36 14.33+1.61 13.15+1.49 56.57+3.05 47.68+1.37 46.34+1.37 49.10+2.90
F2 19.53+1.24 17.10+1.29 23.19+1.34 23.01+1.35 9.76+0.88 9.43+0.91 13.42+0.82 12.81+0.92 44.07+2.98 37.93+3.42 40.63+1.55 39.96+2.88
BC1 25.65+0.90 26.80+1.10 27.70+1.73 23.00+1.56 11.46+0.93 12.50+0.86 15.10+1.10 12.63+1.03 41.74+2.25 44.15+2.25 53.10+2.10 47.57+1.97
BC2 22.71+0.99 23.05+1.21 23.64+1.12 18.66+1.42 10.79+0.94 11.86+1.02 13.10+0.83 11.58+0.67 40.92+2.14 39.16+3.10 38.66+1.97 41.70+2.14

LSD5% 3.64 4.05 4.12 3.64 3.15 3.35 3.72 3.68 7.68 8.36 6.73 11.30



World J. Agric. Sci., 6 (5): 615-621, 2010

618

Table 3:The scaling test and estimates of the additive ,dominance and interaction parameters in four cotton crosses for all studied traits
Cross
------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Scaling Cross 1 Cross 2 Cross 3 Cross 4 Cross 1 Cross 2 Cross 3 Cross 4
test & Effect+ S.E Effect+ S.E Effect+ S.E Effect+ S.E Effect+ S.E Effect+ S.E Effect+ S.E Effect+ S.E
Parameter ------------------------Days to 50% flowering--------------------------------- ----------------------------------First fruiting------------------------
A 0.10+1.91 1.43+0.47** -2.04+2.03 -14.36+1.61** -0.89+0.50 -1.07+0.44* -1.91+0.52** -0.52+0.46
B 7.58+0.74** 30.98+1.21** -1.93+1.90 -18.31+1.79** 0.01+0.60 -1.05+0.38** -1.51+0.44** -0.20+0.52
C 17.32+8.62* 43.69+6.92** 50.17+5.95** 6.53+6.86 -0.16+1.26 1.40+0.88 -1.86+0.94 0.96+1.11
[ m] 77.30+2.14** 81.43+1.71** 86.00+1.37** 80.50+1.66** 9.77+1.10** 9.25+0.19** 8.87+0.17** 11.05+1.04**
[ d ] -7.56+0.94** -15.66+0.50** -0.27+1.00 -3.40+0.91** -0.05+0.25 -0.14+0.20 -0.40+0.22 -0.30+0.14*
[  h] -12.46+8.79 -13.16+6.94 -53.94+5.95** -38.50+6.93** -2.64+2.36 -4.12+0.88** -1.83+0.86** -4.92+2.4*
[  i ] -9.64+8.77 -11.28+6.92 -54.14+5.84** -39.20+6.88** ---- -3.52+0.85** -1.56+0.79* -----
[  j ] -3.74+1.00** -14.78+0.61** -0.05+1.23 1.97+1.16 ---- -0.01+0.27 -0.20+0.27 ------
[  l ] 1.96+9.40 -21.13+7.19** 58.11+7.18** 71.87+7.76** ---- 5.64+1.20** 4.98+1.28** ------

----------------------------Days to 50% maturity--------------------------- --------------------------------No.of open bolls------------------------
A -15.9+2.68** -9.97+2.60** -16.64+2.29** -13.70+2.29** 2.86+1.51 -6.54+1.95** -5.69+1.59** -0.07+1.22
B 3.97+3.34 -10.71+2.00** -17.67+2.15** -20.96+2.58** -1.71+1.62 -5.37+1.50** -6.56+1.91** -0.94+1.34
C 33.98+6.71** 41.72+7.27** 2.67+6.80 -1.60+5.95 -6.91+3.70 -17.17+3.27** -3.49+4.13 -3.01+4.59
[m] 149.33+1.49** 150.50+1.78** 144.46+1.64** 141.10+1.40** 6.75+3.82 15.71+0.70** 20.27+0.96** 14.80+4.65**
[d ] -11.33+1.66** -3.80+1.51* -4.15+1.35** -1.09+1.52 0.67+0.52 0.15+1.05 1.30+1.10 1.13+0.41**
[ h] -53.37+6.99** -69.04+7.77** -44.29+7.14** -45.06+6.45** 20.36+8.68* 13.80+3.59** 0.46+4.451 2.97+9.91
[ i ] -45.98+6.81** -62.40+7.74** -36.98+7.10** -33.06+6.38** ------ 5.26+3.49 -8.76+4.38* -------
[ j ] -9.97+2.00** 0.37+1.60 0.52+1.52 3.63+1.63* ------- -0.58+1.10 0.44+1.17 --------
[ l ] 57.98+9.44** 83.08+9.45** 71.29+8.67** 67.72+8.50**  ------- 6.65+5.31 21.01+5.93** -------

----------------------------Seed-cotton yield-------------------------------- ------------------------------Lint yield /plant--------------------------
A 11.88+2.48** 11.66+2.79** 4.73+4.10 -2.98+3.65** -2.04+2.74 5.49+2.21* 3.83+2.76 1.12+2.80
B 9.16+2.57** 4.22+2.88 -0.39+3.30 -11.60+3.56** -1.95+2.58 5.07+2.48* 1.44+2.47 -0.42+2.19
C 2.44+5.83 -15.42+5.92* -5.58+6.65 -5.86+6.40 -9.45+4.95 -0.44+4.57 2.55+4.72 3.52+4.96
[ m ] 19.53+1.24** 17.10+1.29** 10.18+6.84 23.01+1.35** 4.18+4.46 9.43+0.91** 8.51+4.28* 13.53+4.49**
[ d  ] 2.94+1.34* 3.75+1.64* 1.50+1.12 4.34+2.11*  0.72+0.75 0.64+1.34 0.81+0.55 0.28+0.73
[  h ] 21.50+5.85** 45.47+6.28** 33.15+16.77** -2.91+7.10 11.91+10.93 15.18+4.73** 13.81+10.66 -2.50+10.73
[ i  ] 18.60+5.65** 31.30+6.11**      ---- -8.72+6.86      ---- 11.00+4.52*       ----    ----
[  j  ] 1.36+1.51 3.72+1.81*      ----- 4.31+2.37       ---- 0.21+1.36        ----     ----
[  l  ] -39.64+7.91** -47.18+8.82**      ----- 23.30+10.59*       ---- -21.56+7.03**         ----      ---

Cross
------------------------------------------------------------------------------------------------------------------------------------------------------------
Cross 1 Cross 2 Cross 3 Cross 4
Effect+ S.E Effect+ S.E Effect+ S.E Effect+ S.E

Scaling test & Parameter --------------------------------------------------------No.of fruiting branches-------------------------------------------------------------------

A 8.74+1.66** -2.51+0.88** 9.98+1.19** 7.37+1.17**
B 9.51+1.49** 0.52 9.86+1.23** 6.33+1.49**
C 1.79+2.91 -26.56+2.71** 0.29-0.42
[ m ] 12.62+0.65** 13.19+0.58** 13.64+0.56** 15.76+0.82**
[ d  ] 0.85+0.94 0.86+0.43* 0.13+0.65 1.64+0.72*
[ h ] 20.88+3.26** 31.70+2.57** 26.71+2.67** 13.23+3.66**
[ i ] 16.46+3.19** 23.36+2.48** 22.14+2.59** 9.68+3.58**
[ j ] 0.72 -0.23 0.06+0.78 0.52+0.86
[ l ] -34.71+4.74** -20.16+3.21** -41.98+3.67** -23.38+4.60**

-------------------------------------------------------------Boll weight------------------------------------------------------------------------
A 0.34+0.35 0.57+0.37 0.68+0.35 0.80+0.34*
B 0.37+0.37 0.30+0.32 0.46+0.34 0.23+0.34
C -1.83+0.70** 0.16 -1.90+0.73** 0.45
[m] 77.30+2.14** 0.53+0.61 86.00+1.37** 80.50+1.66**
[d ] -7.56+0.94** 0.14+0.10 0.73 -3.40+0.91**
[ h] -3.67 4.14+1.44** -53.94+5.95** -38.50+6.93**
[ i ] -0.87 ----- -54.14+5.84** -39.20+6.88**
[ j ] -3.74+1.00** ----- 1.18 1.97+1.16
[ l ] 1.96+9.40 ----- 58.11+7.18** 71.87+7.76**

--------------------------------------------------------------Lint percentage------------------------------------------------------------------------
A -24.40+5.97** 4.18 13.29+5.28* 1.18
B -19.40+5.28** -4.47 -13.98+5.00* -12.27+5.95*
C -32.84+13.64* -12.93 -21.69+7.88* -35.38+13.50**
[ m] 44.07+2.98** 26.95+15.76 40.63+1.55** 39.96+2.88**
[ d ] 0.82+3.10 0.25+1.77 14.44+2.86** 5.87+2.91*
[ h] 11.47 23.20+36.10 21.58+8.78* 19.29+13.37
[ i ] 2.49 ---- 21.00+8.43* 18.70+12.90
[ j ] 0.85 ---- 13.64+3.51** 3.93+3.53
[ l ] 54.76+18.44** ---- 0.31+13.91 15.8
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Table 4: Heterosis, inbreeding depression (%) and phenotypic (PCV) and genotypic (GCV) coefficient variability in four cotton crosses for all studied traits.
Heterosis Phenotypic Genotypic
-------------------------------- Inbreeding Coefficient Coefficient

Character Cross no. M.P B.P Depression (%) variability  (PCV) variability (GCV)
Days to 50% Flowering 1 -3.79 1.42 -8.02** 9.60 7.40

2 -2.62* -1.40 -17.05** 7.28 5.91
3 0.28 0.57 -16.91** 5.52 4.65
4 0.90 8.31 -1.62 7.14 5.66

First fruiting per plant 1 -3.54** -3.00** -1.37* 13.93 1.07
2 -6.52** 0.00 -7.56** 10.48 0.90
3 -2.85** -0.76 3.59** 9.70 0.77
4 -8.96** -5.95** -7.74** 12.83 1.11

No.of fruiting branches 1 44.23** 28.39** 12.24** 22.90 2.52
per plant 2 125.14** 0.00 45.04** 19.71 0.04

3 38.31** 37.50** 17.33** 18.31 2.23
4 27.35** 17.23** 4.66** 23.31 3.38

Days to 50% Maturity 1 -5.11* -4.21 -8.89** 3.59 5.24
2 -4.63** 0.00 -10.05** 4.26 6.39
3 -4.96** -1.85 -3.08** 4.10 5.86
4 -8.14** -5.10* -4.13 3.58 5.01

No. of open bolls per plant 1 20.80** 15.64** 18.28** 31.32 4.13
2 54.19** 0.00 35.27** 24.36 3.55
3 55.68** 47.99** 21.28** 25.86 4.96
4 59.35** 49.39** 21.44** 28.66 5.83

Boll weight(gm) 1 28.99** 23.04** 28.46** 30.53 0.38
2 21.54** 0.00 14.77** 28.44 0.42
3 24.40** 17.12** 28.10** 34.24 0.47
4 17.62** 10.76** 10.53** 30.69 0.54

Seed-cotton yield 1 16.60** 6.93** 4.12* 28.48 4.91
per plant (gm) 2 102.16** 0.00 39.02** 33.72 5.00

3 44.63** 34.58** 20.23** 25.76 4.87
4 26.94** 26.76** 15.96** 26.26 5.12

Lint yield per plant (gm) 1 51.56** 41.16** 33.20** 40.23 2.30
2 56.11** 0.00 18.92** 43.23 3.34
3 27.49** 19.02** 6.35** 27.25 2.71
4 22.78** 19.65** 2.59 32.22 3.00

Lint percentage 1 17.88** 10.25** 22.10** 26.23 10.37
2 13.93** 0.00 20.45** 34.95 12.00
3 1.25 -0.49 12.32** 14.75 4.50
4 1.22 -2.68 18.62** 27.89 9.10

The six parameters of gene effect conducted by using line with those reported by Emine Karademir and Oktay
the population means are presented in Table 4. The mean Gencer [15].With regard to the negative value of [h]
effect [m] was highly significant for all studied traits, observed for some studied traits indicated that the alleles
except cross no. 1 for no. of open bolls and lint yield per responsible for less value of traits were over dominant
plant, while cross no. 2 for boll weight and lint percentage over the alleles controlling high value. Meanwhile, the
and also cross no. 3 for seed cotton yield indicated that all absence of significant [h] component would imply no
studied traits were quantitively inherited. Both additive dominance genetic differences or presence of
[d] and dominance [h] parameters were significant or ambidirectional dominance between the two parents and
highly significant in some crosses for some studied traits, the dominant effects seemed to be not important in the
indicating that both additive and non-additive effects genetic control of these crosses. The epistatic effects
were important in the inheritance of most studied traits. additive x additive [i] and dominance x dominance [l] were
The same finding was also reported by El-Beially and significant or highly significant in most cases as well as
Mohamed [13] and Tandon et al. [14]. The dominance epistatic effects additive x additive [i] and dominance x
parameter [h] showed the largest in magnitude in most dominance [l] were very important in the inheritance of
crosses for most studied traits, indicating that dominance these studied traits. These results were agreement with
gene effects play the major role in controlling the genetic Esmail [6], El-Disouqi and Ziena [11], AbdeL-Hafez et al.
variation of the most studied traits. These results are in [12],   El-Beially   and   Mohamed   [13],   Okaz  [16],
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Bhardwaj  and Kapoor  [17],  Esmail  et  al.  [18]  and results were coupled with a reduction in the mean in the
Ahmad et al. [19]. The signs of (h) and (L) were opposite F  generation for most studied traits in all crosses. This is
in all studied traits for most crosses suggesting duplicate expected as the expression of heterosis in F  will be
type of non-allelic interaction in these traits. Ahuja and followed by a respectively reduction in F2 due to the
Dhayal [20] found preponderance of non-additive gene direct effect of homozygosity. Abdalla [25] reported that
action in the inheritance of cotton yield per plant and cotton has a relatively low inbreeding depression.
majority of its components. Jagtap [21] stated that when Estimates of phenotypic and genotypic coefficients (PCV)
additive effects are larger than the non-additive, it is and (GCV) of variability values are presented in Table 4.
suggested that selection in early segregating generations The phenotypic coefficient (PCV) of variability values
would be effective, while if the non-additive portion are were higher than (GCV) in the four crosses for all traits
larger than additive, the improvement of the characters except one, indicating that these traits are more sensitive
need intensive selection through later generation, when to the environmental conditions. However, the genotypic
epistatic effects were significant for traits, the possibility coefficient of variation (GCV) values were higher than
of obtaining desirable segregates through inter-mating in (PCV) for days to 50% maturity, indicating that this
early segregations by breaking undesirable linkage or it is character was less sensitive to the environmental
suggested to adopt recurrent selection for handling the conditions. These results are in line with those reported
above crosses for rapid improvement. Dong et al. [5], El- by El-Beially and Mohamed [13], Esmail et al.[18] and El
Beially and Mohamed [13], Abo El-Zahab and Amein [22] Hashash [26].
and Hendawy et al. [23] reported the same conclusion.
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