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ABSTRACT 

         This investigation was conducted with the objective of obtaining 

guidelines for efficient parental choice of flax cultivars in cross breeding 

programs for developing superior dual purpose flax cultivars for marginal and 

sub marginal soils (sandy and saline soils) using the diallel crossing approach. 

This was achieved via six flax genotypes: three dual (D) purposes (P1= Giza 7, 

P2 = Giza 8 and P5 = S. 282/37/14/8), two oil (O) type (P3= S. 2465/1/3 and P4 = 

S. 402/3/5/10) and one fiber (F) type (P6= S. 533/39/5) in all possible 

combinations excluding reciprocals in 2001/02. Selfing of the resulted 15 F1

,

s 

to produce F2

,

s was done in 2002/03 previous work was don by  Mourad  and 

Abo –Kaied (2000). In 2003/04 and 2004/05 field evaluation of 36 entries (6 

parents, 15 F2

,

s and 15 F3

,

s) was carried out at five different environments, 

(Giza 2003/04-E1, Giza 2004/05-E2, Ismailia 2003/04-E3, Ismailia 2004/05-

E4, and Dakahlia 2003/04-E5). The combined data across environments for yield 

(straw, seed and oil) traits revealed that out of the six parent studied only two P3 (S. 

2465/1/3) and P4 (S.402/3/5/10) were significant outstanding in GCA effects in the 

desired direction for the three yield traits. However, for seed and oil yield/plant 

which were parallel in their mean performance, P2 (Giza 8) was also included as a 

superior parent. For SCA effects, four crosses (P1×P3, P2× P5, P3× P4 and P4× P5); five 

crosses (P1×P3, P1×P4, P1×P6, P2×P5 and P4×P5) and four crosses (P1×P3, P1×P4, P1×P6 

and P2×P5) exhibited significant positive SCA effects for the three yield traits (straw, 

seed and oil, respectively). Only two crosses (P1×P3 and P2×P5) were common only 

among the aforementioned crosses exhibiting significant superior SCA effects in the 

desired direction. These data suggest that across environments, the two crosses {(P1, 

Giza 7(D) × P3, S. 2465/1/3(O) and P2, Giza 8 (D) × P5, S. 282/37/14/8 (D)} were of 

most importance for breeding dual purpose flax. Out of the 15 possible cross 

combinations, across generations (F2 and F3) 3 crosses (P1× P3, P1× P4 and P3× P4), 6 

crosses (P1× P3, P1× P4, P2×P3, P2× P4, P3× P4 and P3× P5) and 7 crosses (P1× P3, P1× 

P4, P2× P3, P2× P4, P2× P5, P3× P4 and P3× P5) exhibited stable mean performance for 

straw, seed and oil yields, respectively in the same order. These data clearly indicate 

that three crosses (P1×P3, P1× P4, and P3× P4) were common and of stable mean 

performance for the three yields across generations. The cross P1× P3 (Giza 7(D) × 

S.2465/1/3(O)) is of atmost importance in breeding dual purpose flax due to its 

superiority in mean performance and stability for the three yield traits across the two 

generations sampled.    
Key words: Flax, Fiber, Oil, Dual purpose, Diallel, GCA, SCA, Stability.  



 


	� ا���دق  :ا�� ا����� ��� �����                               
 دآ��راة :ا�ر�


��ت ا�	���� 
��  :���ان ا��������  ا��را!�� �� ا�&��ن�&�%�ت ا��$�� اتدرا� #"!�  ا�

 �,+� ��*(� ا��)  :دآ��ر :  ا������ن 
�� ( ا�2ه1
	� ا��ه�ب 
	� ا��.�. ا-�   :دآ��ر                  ���( 
  ��*(� �4�) ا-� �4���5�)  : دآ��ر                 

��� ا�ر�
                                                  ا�+,�7�6: ��� �� ٢٠١٠ /10  /  7: ��ر

 ا����%$# ا�"�! 

�+=< -��=�ت        ا5�+> �=��ث -��=�ت     آ�%=>   ا��? -=� ا�و�=�      (#? -��) �$4���) =! �=�  =� �=�C+��  =.ة�ا�? 
  D�� ���E5وا�� ����
�+Fو  ٢٠٠٣/٠٤وا   ��%�Cا��? -� ا�       D=�� ����
�+=F=.ة وا�٢٠٠٤/٠٥ -&6 �) ا�?( 

�=�ت �را� #"!�    �ـ���K=�    ا���	ا�    �=�
#E=�ف ه=O2 ا��را=� إ�=�     و  . ا�&�=�ن  �=L  �ا�=� را!�=   �&�%=�ت ا��$=�� ات     
              =# L=ء ا���=-Rر ا�=���
S=� ا ��=��T ط ا��=*Vا� W=�- �=�
�=Z��=% - L ا��?E�S=�ت -E=�ف إ%�=�ج      ا�,��ل  6��

           ��==[��Eا� �	و\== ��==[��Eا� L==]را�ا �==� �==
ا� ���==� (أ�S==7ف آ�==�ن !T�S�==� ا�`== ض ��(�5==� #�==�^ ��.را
=��آ�E      )وا�+�,�� L��=� ه=2ا ا�	,=L .           (=� bا�=� را!=   و!�-��  ���V�=�+=� ا��ا�+=�اد ا��را! �=�
و#=D ا�,�=�ل 

        �=S&++ا� (=?Eا� c=�+?� ي Tا��ا (�?Eل ا����
=� ا�E?=) ا��&�=��        ( �=� (      c=	�# �=�!=1 ورا�اآ # ��= %=�ع  -=�) 
�!=� # اآ�=1    : وا�b=��C وه=L  ا�L%�=C ودرا=� ا�?��=�)      .Linum usitatissimum L   ا�&�=�ن ا�+S=.رع  !
���  ) = ٥(  وg٨�==.ة   )= ٢(  وg٧�==.ة  ) = ١(#T�S�==� ا�`== ض   ==وا!S==�ن �==) ا�*=== از   ) ٢٨٢/٣٧/١٤/٨

���   ) = ٣( ا�.��==� ==��� )=٤(  و ١/٣/ ٢٤٦٥==٤٠٢/٣/٥/١٠ (  L==)�وا4==�ة �==) ا�*== از ا�� ���==( و
٥٣٣/٣٩/٥= )٦(.    D=�� ��F%�=�ج -=2ور %	�#=�ت ا�?�=6     )  ه?=�) ١٥( #=D زرا
=� ا�?�=6 أ�ول     ٢٠٠١/٢

    D�+�   L%�C٣/ ٢٠٠٢ا� . �+�� �� D!ا�=ـ  ٥ / ٢٠٠٤، ٢٠٠٣/٤ D��$#  D# ٣٦   L=!=1 ورا�أ-=�ء   ( # آ ��=

�د  �+< -��=�ت   ) ه?�) �L ا�?�6 ا�b��C ١٥+ ?�6 ا�L%�C  ه?�) �� ا�   ١٥و L� o=.ة  (وذ��٢٠٠٣/٤ا�? 

 ����
�+F٢٠٠٣/٤وا/  ���E5.ة ٢٠٠٣/٤وا���٢٠٠٤/٥ و ا�?   ����
�+=F٥/ ٢٠٠٤ وا(.    ZT�=�% أ\=�رت 
���  (٣أن أ-==��) �$==r ا�ب ) ا�.�==>، ا�	==2ور ، ا�$==q ( ا��,��==6 ا��?+��==L �	��%==�ت ا��==(�ت ا�+,�==����  ==

��� ( ٤ا�ب و ) ١/٣ /٢٤٦٥===�ف ��===(�ت ا�+,�===�ل  ) ٤٠٢/٣/٥/١٠�===TKا �===�
 �===��
أEs=== ا 5===�رة 
�!� ا���-$� ا�2آ  -�S+� أ\�رت ا�ZT��S ا��7�V -+,��ل ا�.�> وا�	2ور ��S	�ت آ�ن ه�Sك       C1  ا�=�S#  �	=�S��- 

آ==o�2 أ\==�رت %�==�ZT  . آ==�ن ��(==�ق -��==�S	� �E==�#�) ا��==(��)    ) g٨�==.ة  (�٢+��==r اKداء �u-==�ء وأن ا�ب 
�ف #(=�ق ا�ر-�=� ه?=)    �TKا ��
 �7�V١(ا�$�رة ا�x ٢(،) ٣ x٣(، ) ٥x ٤(،) ٤ x(� �,�=�ل   ) ٥=�� 

,�=�ل ا�	=2ور وا�ر-�=�    ��=(� � )  x٥ ٤(،) x٥ ٢(،) ٦ ١x(، ) x٤ ١(، ) ٣ ١x(ا�$=q وا�V+�=� ه?=)    
�$=r        ) x٥ ٢(، )٦ ١x(، ) x٤ ١(،) ٣ ١x(ه?)  )�=S�?ك ه�=Sآ=�ن ه �=+S�- <=�.١(��(� �,�=�ل ا�x ٣ (

،)٢ x٥ ( +��ث 7(�ت ا�+,�����  
���  #(�v)�- �+E5ا ��اC�� ) q$2ور ، ا�	ا�.�=>  ، ا� (    =	��� o�2=�
 (�==S�?Eف آ�==�  ذوىه==�2) ا��S==7ج أ�==�%F �==�- ��� == ة�	==� آ�ا�`== ض   أه+ LT�==S! 7==�  تأ\==�ر. ن�Vا� ZT�==�Sا� 

� �=) ا�?��=�)         ١٥-+$��س ا�C	=�ت أ�x=� أن �=) -=�)           =&� �=�=� ا��را ���V�=�+) ا��ه?=  L%�=Cأن  ا� b=��C٣ وا� 
) ٣×١( ه?=)  ٦أEs= وا #(=�ق و!	=�ت ��=(� �,�=�ل ا�$=S�� q	=�ت و        ) ٤× ٣(، ) ٤× ١(،) ٣× ١(ه?=)  

× ١( ،)٣× ١( ه?==) ٧ �,�==�ل ا�	==2ور ��S	==�ت و  ��==(�) ٥×٣(، )٤× ٣( ،)٤×٢ (،)٣× ٢(، )٤× ١(،
اEs ت ا�ZT�=�S -�[=�ح أن    .��(� �,��ل ا�.�>) ٥× ٣(، )٤× ٣(، )٥×  ٢(،) ٤× ٢(، )٣× ٢(، )٤
=�-$� ا�=2آ  
	=          ) ٤ ٣x ،x٤ ١  ،٣ ١x( ه?) ٣ �=!�Cا� ��=�ت ���=(�ت ا�+,�=��	وا ! =Esأ ���
 v)�-

 ZT�==�Sأ\==�رت ا� o�2==آ b==��Cوا� L%�==C) ا��==��ا�? (�==?E١ ا�==� ان ا�x ٣ ) ة.==�g٧x  ���==١/٣ /٢٤٦٥ (  D==E�
      K��Z��% - L ا�� -�� F%��ج  v�� ار +�� !T�S�� ا�` ض �4 �S�b اEs  !	=�ت �=L ا��=��ك ا�=�را!L         ت�

L���ا�+,��ل ا� c��� ��ث 7(�ت ا�+,����� و
	  ا�?���) ا�L%�C وا�b��C #,> ا��راC�. 
 

��       ، ا�` ض !LT�S،  ا�.�>،  فا���� ،آ��ن: ا�'$��ت ا�ا� �7�Vا�$�رة ا����� وا�،�� Tف ه?) دا��=TKا، 

 .ا�C	�ت 

 



CONTENTS 

 
 Page 

1INTRODUCTION........................................................................................ 1 

  REVIEW OF LITERATURE.............................................................. 4 

    1. Biological Description.............................................................................. 4 

    2. Breeding for unfavorable environments............................................ 20 
3. Breeding dual purpose flax for marginal and sub marginal              

soils..................................................................................................................... 
22 

4. Future prospects for flax breeding ...................................................... 28 

5. Breeding Methodology..................................................................……….                  29 

6. Genotype – environment   interaction (GE).....................................      35 
7. Co-variability ………………………………………………………………. 37 

8. Stability. ……………………………………………………………………... 44 

3MATERIALS AND METHODS ………….………..…….…........... 46 

4RESULTS AND DISCUSSION…………………….….……………. 56 

1.Variability......................................................................................................... 56 
a. Environmental effects……………………………………………………. 57 

b. Genotype mean performance………………………………................... 57 
c. Parental mean performance…………………………………………….. 58 

d. Crosses mean performance…………………………………................... 59 
e. Combining ability variances…………………………………………… 66 

f. GCA effects………………………………………………………………….. 69 

g. SCA effects………………………………………………………………….. 74 
h. Genotype (parents+ crosses) x environment interaction…………….. 77 
i. Generation × environment interaction……………………………............ 78 
j. Cross × environment interaction (C x E)………………………………... 78 
2. Co–variability. ................................................................................................. 81 
3. Stability …………………………………………………….……………….. 94 

SUMMARY …………………………...………..………………………….. 106 

REFERENCES    …………………….………………….………………... 113 

APPENDIX TABLES. ………………………………………………… 138 

 ARABIC SUMMARY…………………………………………………… 154 

 




