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'��
�	��� $�%&� ��� $�
��� $�%&� 2�CH�1Triticum 

turgidum L. subsp. Durum Desf� #�'��4�*� A�$�%&

�
��$�
���-��E
��'=�����8�	������Z�(�$�%&�'���4�A

� ���)�*���8�	�$�
���$�%&� ��� 
���3�2��:����
�� ��4

���'&��
�*�W���4�8���
�����������'=������
��=��H


�$�,��
�� �
�'&
Z*���'%�*�)�T�+*�0���\������g�5����3�

������2����1Nachitet al., 1998#�A��*�$�
���$�%& Q� �

�'��CH���`���2�Z���
�
���8�	�����ha��
���3�2��:��

!Q ���'��CH����:,L�W����� ��?��2��:�� 7Q"��
��?�

� 5��� 
�� 
���3"--!��'��4�*�1USDA, 2009#A��$�%&

�$�
���*�8@����'`�,9��$�%&12���$�%&�#�������$�%&���3

�'���3� ��i;��L������W���4� �*j�E�V(��'��($��������

8�����
�&����>�(��,���'���3���i;�W���4��*���8���

1Srivastava, 1984#�A��,3��d��&�)%���3
����\�������

� i����� ��`��� )3�	� �C�� +���L� ��� �����'����4�����

�'��(�C����?������:,L��*� �	�8���
�� �������\�+��L

kf��$�%&���
����1Arauset al., 2002#A��i;��*�'�����

� ��8��� ������2�CH�[���� ���

���*� 
��;�N�'��(��%

������'a����+��L��3��������*�4G��?�����'a����)%�

'L�
�� �(�d� ��� '����� �3� 
�� �	� 8�����W��
�3�����

�'���������l�*� m�l���1Rajaram et al., 1996#� A��^�� �*

�'���
�.����/� '@��� ���:,L� 
�� �3��W��
�3��8��

�
�� 'L��4� �a��� i�:a��W���4� �� '��(�)%��W���4

�'����%4.����/�
�3��+*�0� ��\� ����W���4�
��*�i�:a�

�4�*� '%�*� )�T� A�+�����T� �	� �
��� ��H�� nN���� ?��

'`�=�
��8����%�������K��)%��8���X�*����:,L���	

.����/���3�X�*�'��(�+,��� ���	� ���:,L�+�����T� �*�'

�jX�,�=�'���%3�� �%�����8��� ���4�)%�� �	�'��%4�*�

1Voltas et al.������� Panthuwan et al., 2002#A��

� 2�%	� ��R�
��3
��)%	��� '*���
�� 
��*� 'l:�o�

� p����� �*�8@���'L�
�� 2�3��&)%���3���
��� �� ��4� p��*�

��l����*� �<(�4� �� ��N�&� 
��0� 2��&��q���'l:�o�� 
�3

���)%��W���4�8���?�9��.����/�>��
��N
�h�����
��*

8�����4���C%��T�)%����\�A�Z���I��%��i�o����<(�4

��	�8���'V(�4.����/���3�����3�
���
�X�*����:,L��*�'

���4.����/������ ���)%��2��*� ��)%��W�%	�Z��,��� �3�

1Fernandez, 1992#A�)%�� �*� 8����=� <(�4�

1SSI=Stress Susceptibility Index#A�� W������ ���N


���1Fisher and Maure, 1978#����C%��T4�
�Cr�����

�
������	��%�4��SSI��8��������%3��2����>�������,	

8��� '��(� �*� .����/� A��d� �3�<(�4� ?��� e���� �*

�W���4�
�����:,L��*�)%��W���4�
�����:,L�
����2��*�

�)%��Z�>�����8�����,	�'��(��*��0
�8����=��4�*�A

.����/���3� )%�Z&� <(�4� ?��� W���� �	� '�'����4�

:,L�)%��W���4�
��������
���',	����`�*����:,L����2;��3�

8��������A�W�N�<(�4�?���'��������X�*����:,L��*�2�3��&

� �� �%	� i�o���� �
� )%�� W���� 
�.����/�
�3��'*�o���

�?��� ��84����%3��o��)%��2��*�W����
��'*�(��3�^�

�
��� 2;� �*� �	� ��*� 
������8��� ��4� A+,��� <(�4�

1TOL=Tolerance#�� <(�4� ���C*�
�
��W����

1MP=Mean Productivity#��5��9�� I����� �*� �	

(�� �� )%�� W���� ���:,L� sK�2��*�)%���?������� �

�W���� �%��3�)%�� 2��*� ��)%��W���� ��� 
�� ���:,L

�:@��3� �� +���
� ?1Rosielle and Hamblin, 1981#�

.����/�+,���'*���
��
��*��
�����p��*��)%���*��*� 
�� �3

8N�&� 
��0� ���l���� A
X�*� �������� <(�4+,����2���

�'@���8����=� ��%3�.����/��3�8���)%�� �*� A�<(�4

��C*�
�
�W������
�@H� G,H� W����� �
�E� �*� Z��

�t��9��)%��2��*���)%��W���4�
��.����/�>�����:,L

�'���4� A� ������N� )%�� +,��� <(�41STI=Stress 

Tolerance Index#��
��)%�Z&� 
��*� 

��9�� 2��%L� �*

� $�0
�*� +,���� �� ��C%��T� '��(� )%����,�

1Fernandez, 1992#� A�2���� <(�4� ?��� 
X�*� ������

8���X�*����`�*����:,L���)%�������+,�����%3��A�
��
�

����:,L�'�
�*.����/��3��)%��2��*���)%��W�������
�

��,�� ������ ���&� 
�Cd� �*� �
� 2�3��&� )%	��� Pt`��#

.����/�
�3�� ���&A��
�
���W���� ��� �3� 
�� �	����:,L

3�'�X�*�%���Ai�#.����/�
�3�����&B��'�X�*����:,L��	


����
���)%��2��*�W���� Au� #.����/�
�3�� ���&C���	

��
���)%��W����
��'*�(����:,L�A��#.����/�
�3�����&

D��3� 
�� '%���T� ���:,L� �	���
��� W���� ��� A�<(�4

'��%3� ?���������C*�
�
�1GMP=Genomic Mean 

Productivity#��������N� W���1Fernandez, 1992#�

�'*���
��
��*.����/�
�3����C%��T�'��(�)%���*�+,���

4��A��*��������
��<(�4�?����C*�
�
��W�����>��l��
�
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.����/��3�8��� 
��
�(�*� 
��X�*� �
�0� ��� A�?�%v,3

� ������N1Fernandez, 1992#��$��� �*� �
� 
�����<(�4

� >����
�3� ?������1HAM=Harmonic Mean� #��w�
�

� i�o���� 
��*� �	� ���.����/��3���
��� )%�� W���4� 
�

� 
��0� ���l����'����&� A���:,L� 

����T� <(�4�

1YSI=Yield Stability Index#���� ��K��*� W���

�U�T�41Bouslama and Schapaugh, 1984�#�2��%L��*

'����%4� 
��*� '@��%�� <(�4�.����/�
�3���*� $����

��T�'��(���C%4��A�)%��W���4�
�����:,L�<(�4�?��

�'*���
��2;�)%����\����:,L��*����*����
��0
�>��'��%	�

� �*� '��0
�� ?���*�%*� ���:,L� 

����T� <(�4�
�^���� ��X�*

�'���
�����:,L�)%��2��*� ��)%��W���4� ��� �3� 
�� �	

�%4�*� ��4��� 
��X�*A�� ���:,L� <(�41YI=Yield 

index#��
�%*� �@�
�)%�� ���:,L�e���� �*�W�N� �
� $�0
�

�'��%	�?���*�%*�.����/�
�3����� �3� 
�� X�*� ���:,L� �*

� <�o��� �
� )%�� 2��*� �� )%�� W���4,�'��3��

1Siosehmardeh et al., 2006#� A
Z�ZL2�
��,3� �� ����

1Azizinia et al., 2005#���� 'L�%V�� $�0
�� '�
�*� �*

�W���4� 
�� $�%&�'��*� ��)%���	� ���� 2����)%�� 2��*

<(�4�� ?������� 
�3��C*�
�
��� '��%3� ?������� �

<(�4�2��%L� �*� '��(� +,���� ?���C*<(�4�
�3

� $�0
�� i�o���� 
��*� '��(� �*� 8�����+,�����
�
��� �

�X�*����:,L�'��4�*�A�2�
��,3���
���lL�
�x(1Khezri 

Afravi et al., 2010�#�$�0
�����
���9��'�
�*�
�^%���*

��>�/�`�%N���lE�'(�*��^�����$�
���$�%&�

�D����'��*

�'��(� �*�8������ �*� W@����>�/�`�N
��� ��>�/�`��Z�N

�<(�4� �	� ������ 2���� 5����� �� '*;�)%��W���4�8��

� �>����
�3� ?������� 
�3��C*�
�
��?������� �W����

8@y��'���@,3�'��(�+,���<(�4���'��%3��
���*��

��*�����
���)%��2��*���)%��W���4�
�����:,L��*�'�X�*

� ?���C*� 2��%L<(�4��3����4� '����%4A���� '����

2�
��,3�1Moghadasi et al., 2009#��'*���
��
�^%���*

�����:,L?�X�>�/�`�N
�����lE�'(�*��������$�%&�
�3

�	�������2����$�
���<(�4��?��������)%��+,���
�3

�'��%3��C*�
�
�����C*�
�
���*�'�X�*�'���@,3�W����

�8�����������:,L��4W���?���*�%*���
���)%��2��*���)%�

�'�2�����?�����<(�4��3�?�X�)%�Z&�
��*��+,����
�3

�'��(��*��,�� ���l���� A2�
��,3�����a=�1Hatim et 

al., 2008#�X� ��$�0
�?���
��*� �
�2���$�%&�t:�o��
�3

��%�N��
�� �� ����� 
��0�'�
�*� �
���'��(�+,���'*���
�

�'��%3� ?������� �)%�� �*� 8����=� 
�3� <(�4� �	

��C*�
�
�� )%�� +,��� �I��%����?��<(�4��3��
��*

�)%��2��*���)%��W���4�����3�
��$�����$�0
��'����%4

�%��3� A�� 2����3���� 2�
��,31Yahoueian et al., 

2006#�<(�4� Z���� '��%3� ?������� 
�3��C*�
�
���

(�4<(�4�2��%L� �*� �
�'��(� �*�+,���<�����*�
�3

����	�'N�9��A�2�
��,3���
�,���W�����	�
���9`�a��
�

� 
�
� �*.����/�
�3��<o��� 8N�&� $�D��� $�
��� $�%&

<(�4��	�����&�� �)%��+,���
�3��C*�
�
����W����

�'��%3�?��������C*�
�
��'����%4��*�
��0���/.����3��*�'

'���%3�)%��2��*���)%��W���4�����3�
��X�*����:,L�

�<(�4����%��3��8���W�����)%���	��C*�
�
��W����

� 2��%L� �*I��%����?��� i�o���� 
��*� <(�4.����/�
�3�

�4� '����%4� W����� )%�� W���4� �*� 
�&����

1Mohammadi et al., 2010#A��2�
��,3� �� '@`�_

1Talebi et al, 2009#�?�X�
�
��9`�a���*�Z���$�%&�
�3

� $�
��� �D���� ?*�� �*�
������	�<(�4�?������� 
�3

� '��%3��C*�
�
����C*�
�
��+,��� <(�4� �� W����

�
�3� ?�X� '����%4� 
��*� '*�:a�� 
�3�<(�4� '��(

�%��3�)%��2��*� ��)%��W���4�8���$�%&� A�e���� �*

��N��2�
��,3���'=KN�
�3�1Falahi et al., 2011#�
��

?�X� '��(� )%�� +,��� '*���
���$�
��� $�%&� 
�3

�	� ����&� <o���I��%����?��<(�4��3��5�*�\� 
��*

?�X�2��	�<(�4�)%��2��*���)%��W���4�
���3��
�3

��C*�
�
��'��%3� ?������� �'��(� �*� +,��� �W����

��C*�
�
��%��3�>����
�3�?������� �A�
�����'���9`�a�

�2�
��,3����������*�'��0
�� �YSI��X�*�����:,L�+0��=

2��*�W���4�
�� �
��W���4�
�� �
� ���:,L�?���X�*� ��)%�

������2����)%��1Siosehmardeh et al., 2006#A��

jX�E���C����?���2�3��&� �4
� ��%%	� ������ +��L

�i;���@,	�'��4�*A����>�(�'=����
��2�����'z�
������*

�G0���>�(��,����4��������?��9��?���*�%*.����/���3��	�'

8���� ���:,L� �w�
�� �*� 
��0� '*;� �	� W���4j��@���0�+*�

�%4�*� '`�@0��� 8��� 

��z� 
���1���	
��� ������

Islami et al., 2004#A���`����3�2�����
� --�6"--��
�Z3

��	��
���{�V�(��$�
���$�%&�84�	��*�
���3����=]-�

�E
��n_�%���y	����8��������
�E��*�2;��$�%&�84�	

�$�
����4�G0���
��	�5��9���������&��,���n_�%��
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Table 1. The characteristic of studied genotypes��
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Genotype No.
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Origin*
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Code/Name��
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�,4
Genotype No.

DARSIADYT206-18-1D13 DARSIADYT106-1-1D1

DARSIADYT206-20-1D14 DARSIADYT106-4-1D2 

DARSIADYT306-4-1D15 DARSIADYT106-15-1D3 

DARSIADYT306-5-1D16 DARSIADYT106-18-1D4 

DARSIADYT306-9-1D17 DARSIADYT106-20-1D5 

DARSIADYT306-10-1D18 DARSIADYT206-1-1D6 

DARSIADYT306-13-1D19 DARSIADYT206-4-1D7 

DARSIADYT306-14-1D20 DARSIADYT206-3-1D8 

DARSISaji��21DARSIADYT206-5-1D9 

DARSIZardak22DARSIADYT206-9-1D10 

DARSISardari23DARSIADYT206-11-1D11 

666DARSIADYT206-15-1D12 

*DARSI= Dryland Agricultural Research Sub-Institute 
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Table 2. Meteorological details in Dray land Agricultural Research Sub-Institute (Sararood) for 2010-2011 
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Table 3. Analysis of variance of grain yield under rainfed and supplemental irrigation 

conditions for studied genotypes 
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Table 5. Correlation analysis between drought tolerance indices and grain yield under rainfed and supplemental 

irrigation conditions for studied durum wheat genotypes 
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Figure 1. Biplot of drought tolerance indices and durum wheat genotypes based on first two components.�
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Figure 2. Selection of drought tolerant genotypes using stress tolerance index (STI).�
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Abstract 

To investigate drought tolerance indices and identify drought tolerant genotypes in durum wheat, 

20 advanced durum wheat genotypes along with three checks, Zardak and Saji (durum wheat checks) 

and Sardari (bread wheat check) were assessed in a randomized complete block design with 3 

replications under two rainfed and supplemental irrigation conditions in the Drayland Agricultural 

Research Sub-Institute (Sararood, Kermanshah, Iran) in 2010-11 cropping season. Drought tolerance 

indices i.e. mean productivity (MP), tolerance index (TOL), genomic mean productivity (GMP), 

harmonic mean (HAM), stress susceptibility index (SSI), stress tolerance index (STI), yield index (YI) 

and yield stability index (YSI) were calculated on the basis of grain yield in the both stress and non-

stress conditions. The genotypes No. 2, 4, 8, 21 (Saji) and 18 with the highest values of MP, GMP, 

HAM and STI were found to be tolerant genotypes, while the genotypes 12, 21 (Zardak), 16 and 19 

with the lowest values of TOL and SSI had the least susceptibility to drought stress. Biplot analysis 

indicated that the genotypes No. 8, 21 (Saji) and 18 were characterized by the indices of MP, GMP, 

HAM and STI as drought tolerant genotypes. The results of this research showed that in all of the 

genotypes, genotypes No. 8, 21 and 18 were tolerant genotypes. 
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