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,*� A)��� P�g#$�Q � ��*Q ������ �)�% � A?��( 'Q ,�i ���U)����i���n ('Q m��<� � ,�20�
 

  P�� ,*� A&$b y�<� P��*Q)Frank et al.,1987.( P������ A�� ��$. �*�
 /�g�%#$! �(�.

 �� Gg�%� : �����h#
)2n = 2x = 14( �������$%! �)2n = 4x = 28 ( �������;1� �)2n = 6x = 42

(�(�� A� P�<& �3OV .  �������;1� �(�. � �<��& A� ,���� ;��? P���! {�C) �� /�g�%#$! �(�. �


)'�( /�<. ( �������$%! �(�. �)/���
 /�<. (A� ��i �& A(���i�� ��K! P�$& �i
�� . /���
 /�<.

)Triticum turgidum L.( �&n� /����$i )�������$%! (�& A%S* P�� �(�
 P���
 � �& �i �
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 �<�)��* /�<& P$&� �I��i 
�Q 'Q '
$i y��*Q(Semolina) �� � & ,���� $\( �� � 
�� A� ��K! 


$�. A� ��$0 '�( /�<.)����i���n(. �A(���i�� X��(� G��� �%*�� N��B �& /�<. "#� ���U H$W�

,*� �� �%�� � A%.�h*�Boggini et al.,1997).( ,O2( /���
 /�<. $%�i �$%2. /�<. �&

 A(l�V P�K(�%2�� 
�#� P��$* �& $%�i G�C! � '�( ,S� P�$& 'Q $%�i ,�&��j� {�C) �& '�(

"#� "�Z ����& A� $i� G&�0 ;�( $! "���� P������ uj* G�)
 �& /���
 /�<. $%�i 
$g��U �i

���& A�)Bozini,1988(.  '���g�� � ����)Verma et al ., 1998. ($& �i P� � )�j� �


 P��� �
 � /���
 /�<. ,� �� � $�� 
��� 6b$��U �i �(
$i ���;. ��(
�
 /��(� ��� �3j<� 

 y�S%(� �& $�<� 
$g��U m�;�� c�*� $& l�& 
$g��U �& /�0�� y�S%(� ���!�(v � [�C� G&�3%�


�� A� l�& "�p!�$� P��%C� �& ���#�� P�� ��!�(v. P�� $& �i P� � )�j� �
 "�<=���� 60� 

 X�T!�� G�O0 �� A!�TB �& �(�
 
$g��U A1%2O�� � ,-$. /��(� '�
�* [#�$� �
 /���
 /�<.

 ���;. ��
 A< � � ,O�� �(�
 ��;� '�� � ���J �
 �(�
 
�� !��� ��<� 
�� !����.

�#
$.)Mohamed,1999.(

. �l��%?� �i �(��
 N��T! �(�
 A(� � 
��� '�;�� {�C) �� /���
 /�<. � '�( /�< "#�

���& A� $��� /���
 /�<. P�<�)��* �� �%*�� >*�<� ,S� ,�T�i �
 N��T! . $1#
 6K� N��T!

 /�gC%*� � y�*� 6�? $�\( AT�i � Ag#;�- ~��J �
 /���
 /�<. �(�
 � '�( /�<. �(�
 "�&

 ���& A� "!��.) �c�<�&���� .( /���
 /�<. �� ��& '�( /�<. �
 �K(Q '�;�� �i >�!$! "#�&

,*� . �
 ��� �,*� P��$Z A%.�h*� y�J ,�T�i P�$& /���
 /�<. �
 "!��. /�gC%*� �r$.�

 ���& A�( y��j� P��)�! P�%*�� ,�T�i �y��j� "!��. /�gC%*� 
��� �& '�( /�<.

)Matsuo,1996.( /
$� �� A�S& � �%��Y. 
�#
�� �& �� 6� '�$#� �
 �
�� "#� H$W� ���$��

b ��U� x# N��B �& �� 'Q�<#��( A� H$W� �Y)Clarke et al.,1998.( A(���i�� , <B �


 AV��S� �& A(���i�� ��K! � 
�� A� �
�T%*� '�( ,S* /�<. �# /���
 /�<. P�<�)��* �� P��*

 /���
 /�<. � '�( /�<. �� A#�Yb a&�<� $\( ��
��
 A(�(�0 a<�)Bryan et al.,1998.( P�$&

��
 P�K��<. AT�i N��B�WJ "�� ! � $! "!��. '�;�� �"�p!�$� '�;�� P��* A(���i�� P�$& /�

 yY� ���3� �x�J ����(� 'Q ,S� ,�T�i � A(���i�� �(� ��I��Q ,�)� - ��<�)��* �(� �yQ

 
�� A� P$�.)��%*��Q���|.(�D�D? '�� (�D�( /���
 /�D<. �
 $!l�D& A�U �� P� � 
$g�D

l�D& P�D<�)�D�*$!*� ,D) Fisher,1985.(
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? '�� ���i >��� Aj�C� P�� �<!DA�� P�� �<! �� �i A#�� �(�
 � �(�� A� 

 �(��
 P$!l�& A��? '�� �<��& ��#�( A!���2J Aj�C�)Matsuo,1996.( c�<�& � )�j� �


�$� �B�
 "�& P�0 A1%2O�� �& 
�J�� A!�TB � "�p! � Ag#v�)�#;�- A.��*� �! ��� 
�� ! ����

;� '�� � ���. X�T!��,*� �
$i ����� �(�
 ��. P�� $& P� � )�j� �
 "�<=��n| /���
 /�<. 60� 

)Boggini et al.,1997 ( ���3� � "�p!�$� P��%C� � �(�
 
$g��U $\( �� /�0�� "�& N��T!

 y�*�SDS ,*� ��� /IU� ��
 A< � . G#�O! P�$& P�0 "!��. ;�( � l�& "�p!�$� P��%C�

��J P�� �
��Q$- �& �<�)��*���& A� ���( 
��� �%*�� P$.

,*� ��#
$. �$�� $#� H���� �& G�( P�$& $Z�? � )�j� .

 R)� (/���
 /�<. R�%S� /�0�� �
 'Q �;�� � 
$g��U ,�-$� �2#�3�.

y ('�KTB� [#�$� �
 /���
 /�<. /�0�� Ag#v�)�#;�- � AU��� N�TB � )�j� .

� (��U �;�� �& /���
 /�<. �(�
 
$g��U �j&��� )�j� 
��� N��B�WJ $#�* � 
$g .


 ( ��K! �& [O!$� �(�
 AT�i N�TB � �(�
 
$g��U {�C) �� y��j� /�0�� A#�*�<�

A(���i��.

��� � 
������ � 
������ � 
������ � 
��� �� �� �� ��

 � A�i N��B�WJ {�C) �� /���
 /�<. /�0�� �2#�3� � A*�$& ��\<� �& ��#���Q "#�

 �
 �AT�i AU��� ��*�|_����(�
 A!�3�3C! �U�;� �
  �?�� A�I*� 
��Q ��1�(�
 P�����i ��g�

�#
$. /��(� '�1*���J . �
 �U�;� "#��n A���-�$�� ��V �& '�KTB� A0$� ���� P$%����i }�

 � ���
�� A#��-�$�� �$U � A0$� �3�0
 �n � ���
 �| X�T!�� �
 � A)��� �3�0
 �}}} �� P$%� 

,*� ��� a0�� �#�
 uj* .� GW- �
 �#���Q GC� "��� �
 �i �
�& �#Q N��B �& GO0 AU��

 ]�U �& '�%2&�!�|�� �
� 6S� $%� A%(�* . $& 
��U x2#
 �
 �� �J��i '
$i 
$J ,K� zh*

�� �
� 6� . �
� � A-$W� 
�i '�;����|���i  N�$%�( N��B �& `)�J N�� ��%g� �
 /$. 

 � 6�(��Q�||6�(��Q N�T2- N��B �& yY� G&�0 $T2- ��%g� �
 /$.���i �� �-�Z� s�J �&  .

 H$W� ,J��<g# ��V �& � ,��i �� GO0 �!�� 
�i /�* x# ;�( � �$T2- 
�i A���!

�#
$.) �����.( 
�� ! ��#���Q "#� �
n� /���
 /�<. "#l  "�& ���||| "#l  A*�$& 
���

�<%-$. ��$0) ����n(.�� ! P��V �(�
 ��;� '�� � ����( ��0 �& ���! �& A-$W� �Y& '�;��  �� "

 6i�$! �!�||

$. GB�? "#l $� P�$& a&$� $%� �
 �!�& .
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 �����– Ag#;�- N�WS��  _�#���Q 
��� GC� s�J A#�����

Table 1. Soil  Physical and Chemical Characteristics

ValueUnitParameter

50%Saturation

4dS/mEC

8-pH

1.5%OC

0.15%N

40%CaCO3

20mg/kgP

504mg/kgK

39%Sand

10%Silt

51%Clay

Clay - loamTexture
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 ����n–� )�j� 
��� /���
 /�<. P�� "#l A��*� 

Table 2.Names of Durum Wheat Lines

Lines NameLines No.
Chahba 88/ Derra33
Altar 84/ Ald CD 6815389
Ink/  Bha stu64
Korifla10
Chaika – 1168

Omlahn - 178
Eupoda – 6104

Yaszi – 2124

ShoaShoa
Betriq – 1169

Chanst27
Zeina – 218

PI 40098312
Suraka – 15113

Green – 19334
Lund – 5179

Yazi – 8190

KKV5/AIX105
 Dipper – 6307

 Pi – 40100310

Oste/Gata322

 �
 A-
�W! G��i P�Ki��& d$V >)�0 �
 �#���Q��#
$. �$�� ��$g!  . $� �
 "#l $�

 �
 N$i�R#
�  R#
� $� ��V �i � �� R#
� "�& ��B�- � $%� n} �%-$. $\( �
 $%� A%(�* 

 �#��! �
 
�& ����n ��� '�&Q �����#
$D. ,�i ,*
 �& . �
�
 ��;-� /$( [*�! GB�? P��
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 P���QMSTATC � ,-$. ��$0 P���Q G��C! � �#;�! 
��� ��� �$�� A�#���Q d$V c�*� $& 

 '���Q ���*� �& ;�( �� "�1(��� �2#�3�LSD /��(� ��;-� /$( �� �K�L� 6*� P�$& �Excel

�� �
�T%*�.

 N�TB P$�. ����(� � P��
$& �(��( N�TB P$�. ����(� � P��
$& �(��( N�TB P$�. ����(� � P��
$& �(��( N�TB P$�. ����(� � P��
$& �(��(

R)�R)�R)�R)�(((( A�i N�TB  A�i N�TB  A�i N�TB  A�i N�TB 

 ��� 
�� ! ��?$� �!6r$� t$& HIb /��! A.��*��A(��-� �
$. �A�
 ��O<*�

 ��<� 
�� ! �6r$� t$& uj* �6r$� t$& �#��� �t$& uj* `J�� ��!�& X�T!�� �Ag#v�)�#;�-

 ���O<* �
 �(�
 
�� ! "�1(��� ���O<* �
 �=�O<* 
�� ! �uj* �?�� �
 ��O<* 
�� ! �uj* �?�� �


��;� '���(�
 
$g��U � �(�
  uj* �?�� �
 .

yyyy ( ( ( (AT�i N�TBAT�i N�TBAT�i N�TBAT�i N�TB

 "�p!�$� P��%C� � y�*� 6�? �x�J "!��. �B�
 � $! "!��. �B�
 �A��? '�� .

  MC& � +#�%(  MC& � +#�%(  MC& � +#�%(  MC& � +#�%(

 $\( �� � )�j� 
��� P�� "#l '�=�� A�#�� N��B�WJ : �A�
 ��O<* �! ��� 
�� !

A(��-� �
$. � Ag#v�)�#;�- A.��*� �! ��� 
�� ! )  ������� �( HI%J� '��( P��
 A< �

�(
�
 . ,�Y. �� z� Q�� "#l �
 ��?$� "#� X�0�n/n��  ,-�#�
 � ,��i �� z� ��� 

�/nn�� ���
 o ����� "#l �
 � ��3& �� $!
�� ��� ��� ��| ,�Y. �� z� n�| �� ��� 

 ,-�#�
 � ,��i}/n������
 o
�%-� ��T!� ��3& �� $!$#
 ��� ���  . "#l ���i [*�%� ��j& P��

 ,-�#�
 �� z� �#���Q 
���}/n�}� ���
 o �& H
�W� �i �(��*� A.��*� �& ��� ��� �/n��


�& ,��i �� z� ���. �#��� �t$& uj* `J�� ����. X�T!�� $\( �� '���Q 
��� P�� "#l "�<=��

�(
�
 '��( P��
 A< � HI%J� 6r$� t$& uj*� 6r$� t$&) �����}� �(. "�1(��� A�i ��V �& 

 `J�� � )�j� 
��� P�K<#l "�& �
 t$& uj*��/� �#�;-� ���. A�#�� ��� �& '��;�� � 
�& 

 �& G��i A.��*� ��?$� �
 'Q �� � & � ��*� 
�J $�i��? �& A(��-� �
$. ��?$� �
 � �%-�#

 �K.$& �;#� � '�� x�J ,�U�
�K( ���i �& � )  GL��(  . ���� 	
� ���� ����� ��

� ���
� � ��� ���������  ��
! �"# $%� #� �& 	"' �
(�  ��� %�� #��  .

LAI= EXP [(-1.372) + (0.000066)(GDD)1/75 – (0.0002)(GDD)1/9]
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 GL�4– ���
 � t$& uj* `J�� N�$���! �(�� –`J�� "#l �
 �
 ��� ��� 

Figure 1.Variation of Leaf Area Index and Growing Degree Day 
between Two Lines
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 ����� o/���
 /�<. P�� "#l �
 ��( R�%S� G?�$� �! ��� 
�� ! z(�#��� �#;�! 

Table 3. Analysis of Variance for Growth Stages

� ��� ���%?� uj* �
 ��
 A< � >�!$! �& } � ��B�
                                    .� and �� Significant 
at 5%  and 1%

 �����–�0� '��� P�� "�1(��� �2#�3� "�1(��� �2#�3� /���
 /�<. P�� "#l �
 ��( R�%S� G?�$� X

Table 4. Mean Diffe rences for Growth Stages

LineBooting
(Day)

Flowering
(Day)

Anthesis
(Day)

Maturity
(Day)

Chahba162.0 g166.8 g176 fg212.3 de
Altar 84/Ald161.8 g166.5 g180.3 c213.3 bcde
Ink/  Bha stu162.0 g166.8 g175.0 gh213.8 bcde

Korifla165.0 f170.5 f177.0 ef214.0 bcde
Chaika – 1165.0 f170.5 f175.3 gh213.5 bcde

Omlahn - 1168.8 c173.8 d178.0 de216.3 bc
Eupoda – 6165.3 f170.3 f168.5 i214.3 bcde

Yaszi – 2168.8 c173.3 d177.0 ef214.0 bcde

Shoa162.5 g166.3 g174.3 h211.3 e
Betriq – 1162.5 g166.5 g176.0 fg212.5 de

Chanst166.8 e172.3 e176.0 fg213.5 bcde
Zeina – 2162.3 g166.5 g174.3 h214.5 bcde

PI 40098162.5 g166.5 g176.0 fg215.3 bcd
Suraka – 15167.5 de171.8 e177.0 ef212.8 de

Green – 19171.3 b175.8 c178.3 de213.8 bcde
Lund – 5171.3 b173.8 d182.3 be216.3 bc

Yazi – 8165.5 f170.3 f175.0 gh213.0 cde

KKV5/AIX168.3 cd173.8 d178.0 de212.5 de
Dipper – 6165.3 f170.0 f176.0 fg214.3 bcde

Pi – 40100173.5 a178.8 a185.5 a230.0 a

Oste/Gata172.8 a177.8 b179.0 cd216.5 b
 '���Q c�*� $& � P���Q $\( �� � s$%�� H�$? �& '�%* $� P�� "�1(���LSD ���%?� uj* �
 _�<��& A� ��
 A< � HI%J� �0�- �B�
 .

M.S 
S.V d.f BootingFloweringAnthesisMaturity

Replication30.170.412.430.77
Treatment2056.67�� 59.99�� 42.22�� 56.97�� 

Eror600.460.321.455.99
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 ����_o%S� G?�$� �! ��� 
�� ! z(�#��� �#;�! /���
 /�<. P�� "#l �
 ��( R�

Table 5. Analysis of Variance for Growth Stages

���� ���%?� uj* �
 ��
 A< � >�!$! �& } � ��B�
    .1%
� and �� Significant at 5% and 1%

 �����o/���
 /�<. P�� "#l �
 ��( R�%S� G?�$� X�0� '��� P�� "�1(��� �2#�3�  

Table 6. Mean Differences for Growth Stages
LinePlant Height

(Cm)LAIFlag Leaf 
Angle

Flag Leaf 
Surface

2
Chahba 
88/

88.40 efghi3.44 d22.65 h19.91 f
Altar 84/Ald 

CD
84.74 j4.57 b40.97 cde22.74 cde

Ink/  Bha stu95.13 bc3.53 d43.71 abcd24.06 abc
Korifla77.20 k4.16 c30.95 fgh25.30 a

Chaika – 185.60 ij2.82 ef46.95 abc23.86 abc
Omlahn - 187.63 fghij2.81 ef30.72 gh20.81 ef
Eupoda – 687.65 fghij3.58 d42.13 cde23.36 abc
Yaszi – 287.97 fghij2.53 f45.69 abcd22.70 cde

Shoa79.05 k2.83 ef42.34 bcde22.91 bcde
Betriq – 190.05 defg2.78 ef33.31 efg23.83 abc
Chanst90.59 def2.52 f37.26 defg23.21 abcd

Zeina – 279.55 k2.54 f36.26 defg24.45 abc
PI 4009889.53 defgh2.95 e36.62 defg22.78 cde

Suraka – 1586.17 hij2.64 ef42.45 bcde21.01 def
Green – 1991.65 cde3.49 d42.17 cde24.40 abc
Lund – 592.80 cd2.12 g53.22 a23.25 abcd
Yazi – 886.15 hij3.36 d30.22 gh22.58 cde

KKV5/AIX85.43 ij3.30 d42.71 bcde23.93 abc
Dipper – 687.00ghij2.55 f51.75 ab22.65 cde
Pi – 40100132.1 a5.56 a36.86 defg25.18 ab
Oste/Gata96.47 b2.72 ef40.35 cdef23.92 abc

s$%�� H�$? �& '�%* $� P�� "�1(��� '���Q c�*� $& � P���Q $\( �� � LSD ���%?� uj* �
 _�<��& A� ��
 A< � HI%J� �0�- �B�
 .

M.S 
S.V. d.f Plant HeightLAIFlag Leaf

Angle
Flag Leaf
Surface

Replication310.230.126.07172.48
Treatment20473.86�� 2.60�� 15.25�� 710481.79�� 

Error606.250.052.7151093.42
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��� �& $!$#
 � ,*� �K.$& $#�* �� $! '��� �i /�<. �0�* A#�K%(� t$& ,����A�Q  ��- ��#
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 �� � !�� � ��"#$ �
 ����� %&�'() KKV5/AIX (  +�,- .�/0 %&� 12 %34��3� ��

5$� ,6��- �� %&� 7���6)18�� .( :3;<6 � 7"=� 7$�
�� � 7��6>2�� �- �� !? !�>6 7� �2

+ @#$>@A 
�>� ,@�3-
�
 5"=� 7�&�� ��� �-
��B6 C$>@���"#$ %&� �3�2 +�,- DE$ �F�� �


 �&���? 
�>� +���'/('�
>- �� �  �� %&� �� 7H,- +�,- 5/0 %&� !
>- %3&) %&� ���� ��

�'� ( 
�
 5"=� �I�? ����- +�� ��#� 
��B6 !
>- %3&�� �- !�>6 7� �� . �&���? %&� �
 %3#J��

 KL,� M,- NOP Q�>6 �6 ��� 
��B6 +�� ���
 �>R� �6 ��� 
��B6 %3#J�� � 7�
 ��"#$ 

$ �
 ���
 
��B6 ,- 7S&T>U>& 3A 7V�3$�
>- ,W>� ��"#.

 ����X .Q���
 Q�#V ��� %&� �
 !? Y� �� � ���
 
,8��Z [��&��� �& �6

Table 7. Analysis Variance for Grain Yield and Grain Yield 
Component

M.S 

S.V. d.f Spike per 
Area

Spikelet 
per Spike

Grain per 
Spike

1000 Seed 
Weight

Grain 
Yield

Replicatio
n38008.651.4142.1535.8925139.40

Treatment2013220.01
�� 

5.33�� 120.48�
�

1235.78�
�

77957.30
�� 

Error604267.031.2316.975.2827862.36

� ��� ���@F� DE$ �
 ��
 7#B� \36,6 �- ( � ��0�
 .

� and �� Significant at 5% and 1%
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,S��Z!? Q���
 Q�#V +�� %&� �
 

Table 8. Mean Differences for Grain Yield and Grain Yield Component
LineSpike per 

Area
Spikelet 
per Spike

Grain per 
Spike

1000 Seed 
Weight        
(gr)

Grain 
Yield
  Kg)   

Chahba 
88/Derra

653.5 a16.75 g30.60 ij44.44 abc7821
cde

Altar 84/Ald 
CD 68153

448.5 ef20.94 ab50.0 a35.24 ij9029
abcde

Ink/  Bha stu472.5 cdef61.67 a 39.70 cdef41.85 cdef7947
cde

Korifla532.5 cde18.77 ef42.60 bcd47.36 a9255
abcd

Chaika – 1470 cdef20.13 abcde42.78 bcd44.23 bcde9460
abcd

Omlahn - 1530.8 cde20.50 abc45.05 abc38.43 ghi9454
abcd

Eupoda – 6472.5 cdef20.50 abc38.65 defg37.60 hi8864
bcde

Yaszi – 2489 cdef19.13 cdef44.05 bcd40.95 efg9925
abc

Shoa445 ef19.25 cdef36.10 efghi465.46 a7712
cde

Betriq – 1638 ab19.20 cdef32.25 hij54.54 ab6798
ef

Chanst638 ab20.35 abcd65.36 efgh46.79 a8555
abcde

Zeina – 2552 cdef19.10 cdef40.00 cde43.15 bcde9483
abcd

PI 40098558 bc18.95 cdef36.10 efghi43.05 bcde8885
abcde

Suraka – 15465 def19.77 bcdef39.50
cdefg

44.32 abc10660
ab

Green – 19552.5 cdef20.23 abcde46.35 ab39.86 fgh8535
bcde

Lund – 5474.5 cdef20.23 abcde33.85 ghij45.7 b8572
bcde

Yazi – 8463.5 def18.90 def42.60 bcd41.03 defg2857
bcde

KKV5/AIX520.5 cdef19.73 bcdef46.0 ab43.05 bcdef11230
a

Dipper – 6545.5 cd18.48 f34.05 fghij36.24 ij7516
de

Pi – 40100437 f20.95 ab29.50 j33.60 j4531
f

Oste/Gata522 cdef21.67 a38.75 defg41.31 cdefg8391
bcde

_,@�� N�,F �- !>@$ ,� +�� %34��3� !>��? `�$� ,- � +���? ,a� �� � LSD ���@F� DE$ �
 b�#��- 7� ��
 7#B� NO@H� �c�A �0�
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                                      Figure 2. Grain Yield in Durum Wheat Llines
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Figure 3. Grain Yield Component in Durum Wheat Lines
Jedel and Hunt, 1995. 
�>� 7����,A ,3Wg6 5h6 i�&>c ��� ���
 !�� �2 ��
,2 j�� V

 7E3h� C&�,� �,@#2 5h6 
>H �->� �-  3� !? �2 ��#��- 7� ���
 !��,� !���
 7R + @#$>@A
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5$�..�k� �� �k��
 �� k� !�� �k&���? %&� �
 .��/6 � 5kA,V +>kc ,k3Wgk6 7k�&�� �k�� 

@F� DE$ �
 ,a� %&� �� �� %&� %3-��
 7#B� �0�
 l& ��� ) ����X ( ���
 �� � !�� C$>@� �

mn/��
>- Q,V .

 ���
 7/32 .�30>;H ���
 7/32 .�30>;H ���
 7/32 .�30>;H ���
 7/32 .�30>;H

 Q�#V ���
 o�@<� +�� 5�=c �
 %3p6�,� !� 3�� .��/@ 5$� 7��3� �<- �
 \�P� �

 5$� 7��,3- 5�=c �� ,@�2 Q,q$���? .5$� %6>�V r>� �� �6��Z Q�#V ���
 %3p6�,�

)Frank et al.,1987 .( ���>6 7� %6>�V�–n �- �� ,3�H �
>6 ��&��� st� s? 
>H !�� ,-�,- 

 � �
��? 
>���
>� 7� ,3�H ��2 53�-�c \�> . s>$� !>��?SDS  5I� +,4���� !�>#Z �- 

 %6>�V .��c �- C"6,� .�/0 ,&�$ �- 7&��- 74@="�� � 
>� 7� �
�/@$� %6>�V 53/32 %33B6


��
)Frank et al.,1987 .(��/6 ������ 
�>� 7/32 .�/0 �3�2 ,a� �� !>��? 
�>� +�� %&� %3- .

 
>- ��
 7#B� �0�
 l& ���@F� DE$ �
 +,3V) ����u .( �I#&� %3- �
 %3p6�,� 12 %34��3�vw/xv

 �
��h� �
 �I#&� � 
>- �0�
vx/xd �6 by/xy�#@��
 ��,c �0�
  .

 ���� u] [��&��� �& �6 7/32 .�30>;H%&� �
 Q���
 Q�#V +�� 

Table 9.Analysis Variance for Grain Yield and Grain Yield Component
M.S 

S.V d.f ProteinWet GlutenDry GlutenSDSDensity
Replication30.160.010.041.633.49
Treatment207.24�� 49.94�� 5.68�� 69.63�� 21.01�� 

Error600.070.010.131.126.69
� ��� ���@F� DE$ �
 ��
 7#B� \36,6 �- ( � ��0�
 .

1%� and �� Significant at 5% and
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 �����']+�� %34��3� �=&�^�   7/32 .�30>;H Q���
 Q�#V +�� %&� �


Table 8. Mean Differences for Grain Yield and Grain Yield Component

LineProtein
(%)

Wet 
Gluten

(%)

Dry Gluten
(%)

SDS
(Ml)Density

Chahba 
88/Derra16.26 a19.12 h8.30 cd56.00 ab75.9 ef

Altar 84/Ald 
CD 6815315.67 b14.34 n5.94 k41 e81.8

abcd

Ink/  Bha stu16.65 a23.67 a9.45 a48.40 d81.8
abcd

Korifla14.35 c16.38 k6.42 j52.38 c81.8
abcd

Chaika –114.49 c17.64 j6.99 gh49.00 d79.2 cde

Omlahn - 113.15 de18.94 i7.71 ef53.20 c80.00
bcd

Eupoda – 615.53 b22.39 c8.03 cde48.60 d79.6
bcd

Yaszi – 212.71 fg20.11 e8.00 cde54.80 b80.8
abcd

Shoa15.41 b23.653 a8.94 b47.80 d81.2
abcd

Betriq – 115.32 b17.66 j6.89 hi56.52 a79.7
bcd

Chanst13.52 d15.62 l6.45 ij56.52 a83.00
ab

Zeina –213.49 d20.43 d7.70 ef54.90 b82.5 abc

PI 4009813.06 ef20.63 d7.75 ef56.00 ab80.00
bcd

Suraka – 1513.37 de14.61 m5.46 kl48.7 d80.70
abcd

Green – 1913.29 de19.58 f7.93 de47.8 d83.90 a

Lund – 513.54 d19.37 g7.97 cde56.00 ab81.20
abcd

Yazi – 814.35 c19.42 g7.41 fg55.60 ab78.30
de

KKV5/AIX12.41 g14.15 o5.42 lm52.40 c82.70
abc

Dipper – 616.42 a22.63 b8.45 bc52.00 c79.9
bcd

Pi – 4010016.53 a23.63 a8.40 cd55.90 ab73.90 f

Oste/Gata14.43 c14.17 o4.91 m55.70 ab81.00
abcd

 N�,F �- !>@$ ,� +�� %34��3�_,@�� !>��? `�$� ,- � +���? ,a� �� � LSD ���@F� DE$ �
 b�#��- 7� ��
 7#B� NO@H� �c�A �0�
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>- ,@3U 7�3� ) ����xz ( �2

5$� �BU�E� 
�>� +�� %&� �
 +>c %6>�V 
>�� ��#�
 !��� .
 ,6��- 7��F !�� +� ����� Q���
 Q�#V �

5$� ,6��- +�#3U>�$ 
,S��Z ��)Fisher, 1985 .( ��>� 7� 7��F !�� ���2 {Z�- 7E3h� +�� �#6

����
 +,6 %3&�� 7��F !�� �#��- ��&
 .��=H �#6 �� �2 7&�� ���
 �)Bryan et al., 1998 .( �@"U�

 `�
�� +�I#&� 7��F !�� �&� A� {Z�- ,@��6>2 �&�� ���
 �>R�&
,V . 1S� 7@H�>#S& �- �>@2�A %&�

 

,V 7� ,- 5->R� ���^� |>;<- � ���
 7}�3�3� \32,6�7S&T>U>3- 1��>Z �- �2 �I�? 7U�4L � �� ���



��
 74@=-)Fisher, 1985 .( DE$ �
 ���
 7��F !�� ,a� �� �&���? 
�>� +�� %&� %3- NO@H�


>- ��
 7#B� �0�
 l& ���@F�) ����u .(%&� �����ffv �- uw/~f ����� %&� � fxz �- uz/wf >�32 

��- \36,6 �- ,@3U>@S� ,- Q,V |�;@H� 
>H �- �� 7��F !�� +�� %34��3� %&,6 %3}�� � %&,6

��
�
) ����xz.(

  +,3V ��3@�  +,3V ��3@�  +,3V ��3@�  +,3V ��3@�

 �3U>6 5I� 76��/@� 
,S��Z � �� �� \<@#� +�� %&� �BU�E� %&� �
 �S#&� 
>�� �-

@$� ��- 
,S��Z M,- DE$ !>J�� +>�� .�30>;H ��hU �� r>��� �
 7U� ���
>�� �
�/

 � l&T>U>3- 
,S��Z ����
 �� � !�� ���"#$ �
 ���
 
��B6 �DE$ �F�� �
 ��"#$ 
��B6 �KL,�

�#@��
 ��,c 7->�E� �F �
 5��
,- :H�k� �,kH��k- . 5$�- �&�@� �- ��>6 �- r>��� �
 ���?

 %&��'((KKV5/AIX ) �-  �F�� �
 ��"#$ 
��B6 %3#J�� � ��- 5��
,- :H�� !
>- ���


 
>�� �3U>6 +,@�3- ���
 
,S��Z �s>�E� r�/6�� � ���
 �� k� !�� ��k�k"#$ �
 ���
 
��B6 �DE$



,43� 
�I#�3� ��- ���
 
,S��Z �3U>6 5I� 7$�,- %&� �
 �>;h� ,� %&� l& !�>#Z �- �2 . ���

32 .�30>;H ,a� �E^� �� �#��- 7� 7����2�� �����$ +�� ���H��2 ,a� 
�>� 7&�� %&� ���
 7/

 �
 %6>�V 53/32 � %3p6�,� !� 3� !>J�� 7/32 76�/0 ,a� �� �>2t� .�30>;H ,- ��OZ �2

�#��- s>�E� �F . %&� �BU�E� %&� �
 �������'(PI-40100) � %3p6�,� +�>@h� !
>-���
 �- 

!�>#Z �- ,@�3- %6>�V 53/32 7A,B� 7����2�� �3U>6 5I� 7/32 .�30>;H ,a� �� %&� %&,@I- 



,V 7� .

 %&� ���? 5$�- �&�@� �- ��>6 �-�'(Korifla) ���
 !>J�� 76�30>;H %@��
 �- 

 �� � !�� �5��
,- :H�� ��>;h� ��� 5Z,$ ��6>- r�/6�� �KL,� M,- DE$  �\$�#� ���

�"#$ 
��B6 ���"#$ �
 ���
 
��B6 ����
p6�,� +�>@h� ����
 
,S��Z �DE$ �F�� �
 �3 53/32 � %
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 +�� Q�#V �3U>6 5I� !? �� !�>6 7� �2 
>- �BU�E� %&� �
 %&� %&,@I- s>�E� �F �
 %6>�V


,S��Z �- Q���

,2 �
�/@$� ��- 53/32 � ���
 .

 �-�#� �-�#� �-�#� �-�#�

� ������	� ������	� ������	� ������	 . . . .������������.... ��� �������� )����� .( ��� �! "#$%&' ���%(�#� ��� �! "#$%&' ���%(�#� ��� �! "#$%&' ���%(�#� ��� �! "#$%&' ���%(�#���)�  *+, �%��	��)�  *+, �%��	��)�  *+, �%��	��)�  *+, �%��	 �+-(' �.�/

�012.

3�� �*%�453�� �*%�453�� �*%�453�� �*%�45....��6��6��6��6.���7����784! $ �149���9 �%42�:; �;�5 <%0�=� >$�$? >+�@ >%,�� �A7%B'�%7%C�%7%C�%7%C�%7%C

 ��%�D�%9 �'%# ��%�D�%9 �'%# ��%�D�%9 �'%# ��%�D�%9 �'%#�%�����; +E�$ �'��� ?�=	 F%�(#�? �+D���%�����; +E�$ �'��� ?�=	 F%�(#�? �+D���%�����; +E�$ �'��� ?�=	 F%�(#�? �+D���%�����; +E�$ �'��� ?�=	 F%�(#�? �+D��.

� ��%7%C� ��%7%C� ��%7%C� ��%7%C....�������� . �! �������� �5 �'+B' ���� �%  F?�$	��=�?�C��# �(# 89�'��=�?�C��# �(# 89�'��=�?�C��# �(# 89�'��=�?�C��# �(# 89�' .GG�012  .
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