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Inheritance of Some Fiber Traits  

in Two Crosses of Cotton 
M. Hadid )1(

ABSTRACT 
 

Two major aspects of breeding programs, generating genetic diversity and 
exploiting this diversity by selection usually are applied.   Heterosis, inbreeding 
depression, heritability (broad and narrow sense) and genetic advance were 
studied for fiber strength, fiber fineness, fiber length, and fiber maturity.  The 
studied genetic parameters showed that the heterotic effects in the present 
investigation are due to both dominance and epistasis effects of genes. 
Recurrent selection seems to be the best method to improve the present 
segregating populations to utilize all kinds of gene effects simultaneously.  

 
Key words: Cotton, Heterosis, Inbreeding depression, Heritability, 

Genetic advance, Additive, Dominance , Epistasis .  
 

)1( Agronomy Dep., Faculty of Agriculture, P.O.Box:30621, Damascus University, Syria.  
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Azhar ��������
 �
=��� ����'�	K� ������ �
�� ��A�'&> ��K� ��� ���
� (�	 ���! 
�
2� ������ 
5 ������ �.���� ��A���� ����!�� �
��.

2P������ ��
�. ��':�=�A��] �� �-EH ���� �
2� ����� ���5H ������ �=�5 �*=���
��=D�� (��� ��!������ "5
 ����) ��A�'&> ��K� ���
 ���
� ���/ �
�� ��.����3.15

13.9;�!��	 �
 ���
�2� �!
��2.08
11.4;�!��	 �=� �
2� ��=.����� �9=52� ,2

,������ :�) 
.����
.
3P������ �
� ��' :�=�����  �& �� ������ �
�
 ��
�. 
��' 
5 ����� ������

 
� ���/ �
�� �D�� (��� ��!������ "5
 ����) ��A�'&> ��K� ���
 ���23.46
18.50
;�!��	 �
 ���
�2� �!
��22.87 
17.39�;�!��	 ���952� ,2 
.�=���
 �
2� ��.�����

,������ :�).����> �'
� 
��� �� (���� O�/ ������
 (2003) Singh et al., 
4P��9�.�� �����-�� ��
A��� ��!.�� ��':�=�
A��� ��!=.�� 
=5 ����� ������ 

;�!��	 ��9�.�� �����-�� ��D�� �����) ��A�'&> ��K� ��� ����! ���/ �
	 ���@5 ��A��^ 
P1.55
P3.61;�!��	 �
 ��
�2� �!
��P3.88
7.76;�!��	 ����=.����� �952� ,2

 ,������ :�) 
.����
 �
2�.IA��.�� O�/ 
�@�
 �='
� �� �� ��5�
�� �=� J=��> �=� 
Carvalho (1995);  Baker and Verhalen (1975).

������ ���/ �
	 �!
����� ���2� ���'�� ���� ��.����� �&H 
5 ;��� ��/B� 
5 
H
 �� �H :�) ���
 �������� 
5 ���E�!��� F��G� ��� 
���
�� ������� ��S� ���*�� ��
�2� 

�����-� �.) ������ �
	 ��/�< ���H 
����!
����� �����'��� 
5 F��^� ���2 �&=-��
 ��!=&�� ����E��� ������� I���� 
5 �
E��� ��/S�
 ����� ��E�� :�) ����� ��� �
��

�!
����� ���'��;��5�
� J��> ��-H �� ��Cisar and Cooper (2002).
� P��'�!��-�1	� ����-	� $� @��'	� ��(�-	�:

���' ������ 1���2� �!
����� ��� �&
��� �
/���� ;���	 -0.62 �=�
A��� ��!=.�� 
:�& 
.���� ������ 
5 ��9�.�� �����-�� 10.99 
.���� ������ 
5 ������ �.���� ��-�
 �

�
����)2(;���
� ;���	 �!
����� ���'�� (<�� 4B��� :�>��A�'&> ��K� ��� �
/���� 
��.����� B� 
5 ������� ������� �) M-�.��.

1P������ �.��� ��' :�=������ �=������ �) M-�.�� �
/���� ����� 
5 ��.����� �����
 �D�� (��� ������ �.��� ��'�0.56
10.99,������ :�) 
.����
 �
2� ��.����� .

2P������ ��
�. ��' :;��
/�� ������ ��
�. ������ ;���
� Z�� ��A�'&> ��K��
 6.12

 �
2� ������ 
52.04 
.���� ������ 
5.

3P������ �
� ��' :��A�'=&> ��K��
 ���.����� B� 
5 ���
� �
/���� (�	 �.��
 ����)3.93 ��5 �
2� ������ 
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4P��9�.�� �����-�� ��
A��� ��!.�� ��' :(�=	 ��=���� �
=�� ����!�� (���� ����	
 ���� ������� �) M-�.�� �
/���� ��A�'&> ��K� ��� ���
� ����� ��5 �
2� ������ 
5 ���

�D�� 1.39.
L��� �� ������� ����� M-�.�� �
/���� 
H ������� N��� ��.
� ������� �
�� ;����� �!����

 �=���� 
5 ������ �
	 ���� �� ���)
 ���&B���� ����2� ��) ���!��� 
����� ������� �)
 
.���� ����� F��H 
5 <
&��
 �9�
 ���&.�� �
2�)1991��!&(��� �9�� �� ��/
 

�
���� 
5 �.����� IA��.��)2(���-2�
 )1–4(��=�K� ��� ��=�/ �
	 ������  �& 
�K�&�� (<�� 
5 ��A�'&>��
/�� ,�
� ��A�'&> ��K��
 ��=������ ������� �) M-�.

 ���=9�.�� �����-�� ��
A��� ��!.��
 ��
2� ������ 
5 ������ �.��� ��' ��)�� �
=�
 
�
.���� ������ 
5 ������ ���
� (�	 �<&
� �> (�=	 �� ������ �
�� ��A�'&> ��K� ��� 

���D' �
/���� ��A�'&8� ��K��� ����)
 ��������� ������� �) M-�._��-� ��� P����P
����
��� ������ :�> �
���
�� �)����� :�> 
H)"
����(��> �> �/�< ����.�� ������ �
	 �

�) ����!�� )�&�
�� �	
��� ��9 �)����� (����� �&�.�50%����� :�> �
2� ����� ��

.���� )Falconer, 1960(�(� ��
������ �
	 3��E.� �?5 
H 4=�� �) ��� �K����

 ) ��*����	�
��� ��� �����
 �B)��� �
�
 ����&� :�> ��-� ��)"
�� (
=���
 �)��� 
H
 �
A��A��.�� O�/ 
�@��5�
�� I�J��> ��-H �� �� (Van der Veen, 1959; Al-Enani 

and Atta 1986; Iqbal et al., 2003).
)BP(واDب اST<<UD)MP(J<<Q E<<FBGRهOة B<<Lة ا<E<<FBGHC Jً<<FJKL @K<<=M اAB<<CD@)2(ا<=>>;ول

WKXاY>ا WKCOG>ا @Z [\J]>ر اBه;G>وا )%ID(_`a> @K]K=M>ا bU WFرو;H>ت اJ)dae
40×dae90(و)dae33×dae118( ���	��#����	� ���-	� �'�-� ���-	� ���
' ���-	� /�% ����
��	 ���7�	� ��#'	���8�'	�  !���	� B��&�	�MP BPID%MP H.PID%MP BPID%MP BPID% /��� $��*	� 4.42*3.51*0.56 3.15**2.08**6.12**23.46**22.87**3.93**1.55*-3.88**-1.39*

 '�!	� $��*	� 8.22**0.5310.99**13.9**11.4**2.04*18.50**17.39**0.233.61**-7.76**-0.62-
%��K� 0
�!� :�) ��A�'&> 1%                * =��K� 0
�!� :�) ��A�'&> 5 =** 

� P�!	�!5���-	� ����:
��� ������� ���� �� ��' 
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&�>�:�=�A���� �=��
���
 ��=����
�� ���
��� ���@�

 ���@�� �A���� ������� �� F*��� *����
 ����&�������
��� ���=�.�� 
=���� ����� ���/@� 
�� J��) 1	
��
��E]
 ��� ��� J��-��� ���� (�)�
�!� �1981(��
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 �� �� K ��� 

������ �� ��� ���!.�� ���/U� N���� ���'=�� �=�<� �=��&� 
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���
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	 J�'�  ��
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/�A���)1�4(I���� %#�-�	�� P�#��? $��*	� .�? .�(�Q %#�-�(MP) /86�� D��� (BP) ��-�1	� ����-	� $� @��'	� ��(�-	��(ID) $��'��*	�  �6 �#����	� �����	 
)D��40×D��90(�)D��33×D��118.(
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,�&40×,�&90,�&
 33×,�& 118(
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��%63�� ������ 
5 ������ �
� ��'� 
.�� :�& �%92
=5 �=����� �=�
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 ��
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����� ���'�� (<�� 4B
������ �.��� ��'� ��!�
�� (
������ ������ ��
�.
 ���=.����� B� 
5)(Baloch, 2004 
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�
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���
 �
!
����� ���2� ���'�� "�9�� (
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.���� :=�& 82%�
2� ��=���� 
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��� .�9�� "�! ��� 6
9E �=�
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 ������� �.��� ��'
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2� �=���� �=���) ;���	 ���B��� ,�!� 
������� ����� 

�=���� �
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���
�� ������� (<�� �H �!�� ��� �"�9��
 �!�
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������  ��
���
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������� 
����� 6
. �� �)����� ×�
��� ����!. 
H �
����� :>
=������� ��2� �

�� ;��5�
� ���'�� O�/  ��
� 
5 ���/H ���H ���Larik et al., 1997)(��9=E
 �
��' B� 
5 ������ ��
�.
 �
.���� ������ 
5 ������ �.���
 ��
2� ������ 
5 ������ �
�

 ��.����� �� 
������� ��V ����� (
������  ��
��� ����� ������� (���� ������ ,�!� ���'
 �H :�> ��-� ��� �"�9�� (
������  ��
��� ����� ��!
�� :�> �9�E.� (�	 �� �!�
��

 ����
��� 
������� ��V ����� �
�� 
���
�� ������� (<��)"
�� �����!(�=�2� 4��=� 
��!.���>�:�.�� �����-�� ��
A��� ��!.�� ��' ,�!� 
.���� ������ 
5 ������ �
�
 ��9

 �9�E.� (�	 �� �!�
�� ���
����  ��
��� ����� ��!
���� (���� ������  ��
��� �����
 �"�9�� (
������ �=� ;��5�
�Gomma, 1997; Rauf et  al., 2004)(�=.��� ��'=�


 �������)Raafat et  al., 1998 ('����=����� ��
�. �)May and Jiveden, 1999; 
Rauf et  al., 2004(������ �
� ��'�
 ���9�.�� �����-�� ��
A��� ��!.��.
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���	� 
�&-	�D�,-'E� /
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���	  ����� ����� 
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�� ;���	 ��.����� B� 
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/���	�)3(C#��	� 
�*��	�� ���	� 5���- ����HBS��8	� 
�*��	�� HNS���7�	� ��#'	�� 


�&-�	 D�,-'E� /
�� C?�-�	�  !���	� %GA$��'��*	�  �6 �#����	� �����	 
)D��40×D��90(�)D��33×D��118(
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���� (�) "�9=�� (
������  ��
��� ����� ������� (���� ������

 (�	 ������),�E�.K� ����) ���� �	
���� 
���
�� ����� .



���� ������ �� ��.��/ 0�� 1���2� ���' 3��� 
���
�� 4
�!�� 

118

 

٨٢
٧٣

١٦
.٧

٨٦
٦٧

٢١
.٤

050100150200

HBS

HNS 

%GA

���
ا��
���
��

ا
	��� ا�ول ��
�
ا
	��� ا

٩٢
٤٨

٨.
٠٤

٧٦

٥٢

٨.
٠٥

050100150200

HBS

HNS 

%GA

���
ا��
��
!"�

ا
	��� ا�ول ��
�
ا
	��� ا

/A�	�)5(/A�	�)6(

٧٩
٦٧

٦٣
.١

٦٣

٣٤
٥١

.٢

050100150

HBS

HNS 

%GA

���
ا��
!ل
$

ا
	��� ا�ول ��
�
ا
	��� ا

٨٨
٨٢

٣.
٨

٦٤

٢٥

٠.
٩٧

050100150200

HBS

HNS 

%GA

�%
&
�ا�'

ات
)�"
*�
��
+!,
ا�-

�./
ا�'

ا
	��� ا�ول ��
�
ا
	��� ا

/A�	�)7(/A�	�)8(
/�A���)5�8(C#��	� 
�*��	�� ����	� 5���- ����HBS ��8	� 
�*��	��HNS ��#'	�� 

D�,-'E� /
�� C?�-�	�  !���	� 
�&-�	 ���7�	�GA%  �6 �#����	� �����	
 $�'��*	�)D��40×D��90(�)D��33×D��118.(



� ������	� 
��
�	 ���� �
��� ����)2010 (����	� �)26(��
	� �1������	� :107�122 

119

 
����-'-#E��������-	 

�����
�� �B)����� �����@� �H "�! ��� I�.�!.)J���-@� "
����(�=��/H ��=�<H �	 
1�9� ����'�� �����D� 
���
�� 4
�!�� 
5 �����>��R��� ����!�� ��H ��H(�=! ;����=!> 

;�&9�
 ������ �
�� ���
�
 ����) (�	 :�) �
'&�� 
5�(��E�=!� J=�� �=��� �=�� 
������� ,�E�.K�)Recurrent Selection(�� ���HFB� ������� "A� ��!&�� �� ���'

 
5 ������ �=���
��� "5
  ��
� ���� ���H 
��� ���'�� 4�� ��.� :.��!� ������ �=� 
����) ������ ��!
�� :�> ��!
�� 
���
 (��� 
H 
=������� ����� �H ������ �� 
���

 
����� 6
. �� �)����� ×��2� ��2� 
����� ��'� ������
� 
5 ������� �.��� 
5 B=�
��.����� 
 ���
2� ������ 
5 ������ �
� 
=/ ,!=.�� �=���� (��E�!� ���&�� O�/ 
�5

 J==��> ��==-H �==� �==� "==5�
�� ��==/
 ��9==52�Murugan)1998(*�==�� :==�) 

(2004) Azhar et  al.,����� :�) .

��E�!��� �����
�� N������� ����� ������� 
'
. �=���*�.K� ����2� :�) �.�&� 
5 �
�=���) �'=&���� IA��.�� ���@� 1��� ����E� ��A�� 1
�< 
5 ������� �����
 ���������

 ���!K
 ,�E�.K� ����. �	
���� 
���
�� (�����
  ��
��� ����� "���� �� .�=��.� ����

 ����E�Scalling ��
��� ����� ���	 ���&�� ���/ �� ������� :�) :=�) ���!=��� 


�!
����� ���'�� J�����
�	��.



���� ������ �� ��.��/ 0�� 1���2� ���' 3��� 
���
�� 4
�!�� 

120

 
C����	�REFERENCES  



'�	� ��� ���: 4$#� .1991.���'	� ����- ���#�#: .���� �����*�� 4C���-	�� ��'�	 ����
	� ���	�
.�(�&	� 4����
	� .+315�322.

$��8� 4�'��� �8�� 4��#	� ����.1989.#:B����'	� ����- .� ��
��� ������'� .�(��&	 ����A 4
�����	� .+66–67.

��
#� 4�#�A.1981.���'	� ����- ���#�#: .+ �����	� ���A 4D�� �
��� �����'�102.
AL-ENANI, F. A., and Eid, E. T. 1986. Heterosis and potency ratio for some 

cotton seed properties in some interspecific hybrids between (Gossypium 
barbadense L.) and (Gossypium hirsutum L.). Bulletin of Faculty of 
Agriculture, Cairo Univ., Egypt. 37(1) : 321-331. 

AL-ENANI, F. A., and Atta, Y. T. 1986.  Genetic analysis of some economic 
characters in cross in Egyptian cotton. Bulletin of Faculty of Agriculture, 
Cairo Univ., Egypt. 37(1): 309-319.  

AZHAR,M.T, Khan, A. A., and Mahmood, N. 2004. Combining ability analysis 
of fiber characteristics in Gossypium hirsutum L.International journal of 
agriculture and biology (Pakistan) V.6(2) p.272-274. 

BAKER, J. L., and Verhalen, L. M. 1975. Heterosis and combining ability for 
several agronomic and fiber properties selected lines of upland cotton. Cot. 
Grow. Res. 52: 209-223.  

BALOCH, M. J. 2004. Genetic variability and heritability estimates of some 
polygenic traits in upland cotton .Pakistan journal of scientific and 
industrial research ,V.47(6) p.451-454.  

BASBAG.S. and Gencer, O. 2004 .Investigation on heritability of seed cotton 
yield, yield components and technological character in cotton (Gossypium 
hirsutum L.) .Pakistan journal of biological sciences V. 7(8) p.1390-1393. 

BURTON,G. W. 1951. Quantitative inheritance in pearlmillet (Pennisetum 
glaucum). Agron. J. 43: 409-417.  

 CARVALHO, L. P. D. E. 1995. Genetic control of fiber percentage and boll 
weight in cotton. Revistaceres . 42 (244): 626-636.  

CISAR,G., and Cooper, B.2002. Hybrid wheat In :Bread wheat : Improvement 
and production ,Genetic and breeding, Curths, B, C., S. Rajarm, and H.G. 
Macpherson. FAO plant production and protection seres .    

CULP, T. W., and Harrel, D. C. 1973. Breeding methods for improving yield 
and fiber quality of upland cotton (Gossypium hirsutum L.) Crop Sci. 1(3): 
686-689.  

DIXIT, R. K, Saxena, P. D., and Bhatia, L. K. 1970.  Estimation of genotypic 
variability of some quantitative characters in groundnut. Indian. J. Agric. 
Sci. 40: 187-197.  

EL-KADI, D. A, EL-deeb, A. A., and Abdel- fattah, H. M. 2006. Diallel analysis 
of yield and some agronomic traits in Egyptian cotton. Egypt. J. Breed 9(2): 
83-103.  

 



� ������	� 
��
�	 ���� �
��� ����)2010 (����	� �)26(��
	� �1������	� :107�122 

121

 
FALCONER, D. S. 1960. Introduction to quantitative genetics. The Ronald 

Press Company. New York. P. 281-286.  
GOMMA, M. A. M. 1997. Genetic studies on yield, yield components and fiber 

properties in three Egyptian cotton crosses. Annals. Agric. Sci. Cairo.42 (1): 
195-206.  

IQBAL, M. A. 2002.Estimation of heritability and components of variation for 
various characters in Gossypium hirsutum L.genotypes. Faisalabad 
(Pakistan). UAF P.87. 

IQBAL, M., Iqbal, M. Z., Chang, M.A., and Hayat, K. 2003. Yield and fiber 
quality potential for second generation cotton hybrids. Pakistan journal of 
biological sciences V. 6(22) p.1883-1887 . 

JOHANSON, H. W., Robinson, H. F., and Comstock, R. E. 1955. Estimation of 
genetic and environmental variability in soybeans. Agron. J. 47: 314-418. 

LARIK, A. S, Ansari, S. R., and Kumbhar, M. B. 1997. Heritability analysis of 
yield and quality components in (Gossypium hirsutum L.) Pakistan. J. 
Botany. 92 (1): 79-101.  

MATHER, K., and Jinks, J. L. 1977. Introduction to biometrical genetics. 
Chapman and Hall Ltd. London. P: 231.  

 MAY, O. L, and Green, C. C. 1994. Genetic variation for fiber properties in 
elite pee Dee cotton population. Crop Sci. 34 (3): 684-690.  

MAY, O. L., and Jividen, G. M. 1999.  Genetic modification of cotton fiber 
properties as measured by single-and high-volume in struments. Crop Sci. 
39(2): 328-333.  

 McCARTY, J. C. JR., Jenkins, J. N., Tang, B.,and Watsom, C. E. 1996. 
Genetic analysis of primitive cottons germplasm accessions. Crop Sci. 36 
(3): 581-585. MURUGAN, S. 1998. Heterosis breeding in rice (Oryza sativa 
L.) utilizing ‘WA’ cytosteriles. Ph. D. Thesis. Annamalai , Univ . India .  

NADEEM,K., and,Azhar, F. M. 2005. Genetic analysis of fiber length and 
strength of Gossypium  hirsutum L. International journal of agriculture and 
biology (Pakistan) V.7(2) p.263-265. 

PATEL, U. G, Patel, J. C., Patel, N. N., and Patel, A. D. 1996. Variability 
parameters in diploid cotton. Gujarta. Agric. Univ. Res. India. 22(1): 9-13.  

RAAFAT, M. A. A, Dugger, P. and Richter, D. 1998. Some features of Egyptian 
cotton after chemical mutagens treatment. Proceedings Beltwide cotton 
conferences, San Diego, California, USA. 1: 586-590.  

RAUF.S., Khan,T. M., and  Nazer, S. 2005. Combining ability and Heterosis in 
Gossypium hirsutum L. International journal of agriculture and biology 
(Pakistan) V.7(1) p.109-113. 

SAXENA, K. B., Byth, E. S., Wallis, I., and Deiacy, I. H. 1989. Gene action in 
short duration pigeonpeas Legume Res. 12 (3): 103-109.  

 SAYAL, O. U., and Sulemani, M. Z. 1996. Comparison of gene action 
controlling the qualitative traits in some early maturing cultivars of 
American cotton. Sarhad .J. Agric. 12 (2):137-145. 

SINGH, B. D. 1983. Plant breeding, principles and methods. Kalyani Pub . New 
Delhi . p : 126-137 .  

 



���� ������ �� ��.��/ 0�� 1���2� ���' 3��� 
���
�� 4
�!�� 

122

 
SINGH, H., Sharama, S.N.,and Sain, R.S. 1999. Combining ability for some 

quantitative characters in hexaploid Wheat. Rajasthan Agriculture 
University, Agricultural Research Station, India.  

SINGH, P., Agarwal, T.R. and Loknathan, D. K. 2003. Heterosis for fiber 
properties in intra-hirsutum crosses (Gossypium hirsutum L.) Indian journal 
of genetic and plant breeding (India) V36(4) p.325-327.  

SINHA, S. K, and Khanna, R. 1975. physiological, biochemical and genetic 
basis of heterosis. Adv. Agron. 27:123-174 .  

SUBRAHMANYAM, Y., Patel, J. C., Mchta, N. P., Maisuria, A. T., Bhalod, M. 
C., and  Lyer, K. J. 1991. Combining ability and inheritance of fiber 
fineness in diploid cotton, a comparison for F1 and F2 generation. Indian .J. 
Genet. Plant. Breed. 51 (4): 424-428.  

VAN DER VEEN,J.H. 1959. Test of non- allelic interaction and linkage for 
quantitative character in generations derived from diploid pure lines. 
Genetics ,30:201-232.  

WANG, X. D. and Pan. J. J. 1991. Genetic analysis of heterosis in upland 
cotton. Acta Agronomic Sinica. China. 17 (1): 18-23.  

WARNER, J. N. 1952. Amethod for estimating heritability. Agron. J. 44:427-
430. 

 

Received  25/05/2008 5��	� M���< 
Accepted for Publ. 26/02/2009 ��'�	 5��	� /��? 


