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JE��	0�� 	N� j.O1		O		.OO\		n		1.OO		\		h�O\		O		\nO�		�P		11]P		�P		P\]�		n		O"]P		n		1j]P		n		\1�1		O		1�]P		O		.j]P		O		"]j		

M�� jjhj		\		.O\O		O		1O�P		j		h1�.		n		\O"\		h		1h]P		h		�P]�		�P		O�]P		O		1\]P		�P		\1n1		n		1j]P		n		.O]P		j		n]n		

JE�� hOnP		��		.jj.		�P		.Pjn		"		\1"h		��		\"P"		��		.h]P		��		jj]P		.		jO]P		�P		\h]P		.		1Ojn		��		".]P		��		"O]P		��		j]j		

+����� �PPPj		�		1jOj		"		\��P		�P		n1\.		�		nPP�		�		h\]P		�		P"]�		h		�.]�		"		1O]P		h		h\nn		�		jh]P		�		j.]P		�		j]"		

9��$� O.jn		.		1..P		h		\P\n		O		hj\j		.		h.n\		.		\1]P		.		Pj]�		j		OO]P		h		1h]P		j		\O"h		\		h.]P		.		\1]P		h		.]\		

��9�7 jnPP		n		.OO"		j		1nPj		n		h.1h		j		\jO.		n		1h]P		n		Pj]�		O		O"]P		j		1h]P		O		\1n.		j		1h]P		j		.O]P		n		j]n		

J�����7		jhOh				1..n																																														

jnh��	LSD 5%	
��6	����	��>Yp		�Ys�


�9�����;a� ��
�#'����9:�	�	�>�J�����7�#'���QB�E	�>�
�����9:>
�������K����L��6��		

� �

� �



$%�&'(�)	*��+,� ���-�'�-�./�0�12Triticum aetivum L.�3�)4��0���'5�+678�9.��:�;;;�������������� ��
5��6	1���+'&%�5���5����P 

�

� �

� �

		

	3�9cn	F	J�����7 N�L�$���
�;,<�Xkg/ha	Y�
 U���E 	3�7��XYp	Y� =:� �;�B �BS 	@A�	XYs	Y�	=��7�S	3�6	�
	�
 ��
�47 QB�E		��> ��6�5^ � @<�� K����L	�>		
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WS-82-9 "PPn"		j		�h"\j		1		.j�1		"		�j�h\		n		�jPh\		h		nh]P		h		n1]P		"		Ph]�		1		j�]P		"		�nOh\		\		n"]P		j		jh]P		1		j]1		


����6 "�O��		.		�1\Pn		j		n1P1		�P		�j"PO		h		�nj"O		n		n1]P		n		.�]�		�P		O\]P		j		hh]P		�P		�n1\h		n		j.]P		.		hh]P		n		"]n		

WS-86-14 �O1\n		O		�.jnj		��		\\nO		n		�hhhj		�P		�h1."		�P		h.]P		�P		��]�		j		OP]P		��		n�]P		j		�h"P�		�P		\h]P		�P		\"]P		��		h]O		

������ �jO��		��		�1�1O		O		1nh"		\		�h\.P		��		�h.\n		��		h.]P		��		On]P		h		O"]P		O		n\]P		h		�h�jn		��		\"]P		��		\.]P		�P		.]O		

�6��� �O1\P		�P		�1jh�		n		1\jO		1		�n�\h		O		�nPP"		O		hj]P		O		O�]P		1		On]P		n		nh]P		1		�hj1O		O		\O]P		O		h.]P		j		1]n		

	0�� 	N�

JE�� 
"P�j�		n		�h.�O		.		.jh"		.		�j"\P		\		�j�1n		\		nn]P		\		n1]P		.		Ph]�		.		j�]P		.		�jP1\		1		n.]P		n		jn]P		.		.]1		

M�� "�hh"		1		�1�.\		�P		n"\n		��		�njOO		j		�n1OO		j		n"]P		j		.1]�		��		O"]P		�P		h\]P		��		�n�Pn		j		nj]P		h		h�]P		O		n]j		

JE�� "P1O�		h		�hjjj		�		.hP.		�		�jhOP		.		�jhP.		"		j�]P		"		hj]P		�		�P]�		�		j"]P		�		�j\�h		"		nO]P		\		Oj]P		"		.]"		

+����� ""Pj1		"		�\\hh		\		h\�O		O		�jj"\		"		�j\1�		.		jP]P		.		�1]�		O		P�]�		\		n�]P		O		�j"h�		.		O�]P		"		j.]P		\		j]1		

9��$� ""�h\		�		�hnn\		"		\.O�		h		�O1nP		�		�O"j.		�		jn]P		�		O1]P		\		PO]�		"		nh]P		\		�OPOn		�		OO]P		�		P1]�		�		.]"		

��9�7 "�"On		\		�\1j.		h		\j�\		j		�j.OP		1		�j�\O		1		nn]P		1		Ph]�		n		P�]�		h		n.]P		n		�nO.P		h		j"]P		1		nj]P		h		h]\		
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WS-82-9 O].h		�P		O]"j		\		P]j		�		O]."		�P		h]."		j		hP]P		j		hn]P		"		P"]�		\		nj]P		"		1]."		n		1h]P		�P		h"]P		h		"]h		


����6 h]1.		1		O]..		"		n]O		.		j].j		.		\].j		.		j1]P		.		hj]P		.		�O]�		"		nj]P		.		"].j		"		jO]P		.		�O]�		"		j]"		

WS-86-14 \]1.		\		"].1		�		.]O		"		j].j		"		\].j		"		j1]P		"		hh]P		�		"P]�		�		nO]P		�		.].j		�		jO]P		1		"�]�		�		O]�		

������ O]1h		"		�]."		.		j]�1		n		\].O		�		j].j		�		j\]P		�		On]P		\		�.]�		.		hj]P		\		�].j		.		P\]�		�		Pj]�		.		O]"		

�6��� P]1n		�		"]"\		O		j]"�		��		�].h		\		1].1		\		hn]P		\		1.]�		��		jO]P		O		\1]P		��		j]."		h		j.]P		\		\"]P		n		�]n		

JE��	0�� 	N� h]1�		n		1]"1		�P		"]�n		�P		P]..		O		O].�		�P		\n]P		�P		"n]�		�P		jh]P		�P		\O]P		�P		j].P		�P		\h]P		O		1"]P		�P		h]O		

M�� P]1�		j		P]"j		h		P]�.		\		\].1		h		j]..		h		h\]P		h		Oj]P		h		Oj]P		h		hj]P		h		"]..		\		h�]P		n		h.]P		\		P]h		

JE�� �].1		��		P]".		��		�]��		1		\]"j		��		P]"j		��		11]P		��		PP]�		n		j�]P		��		hn]P		n		1]"n		��		"O]P		��		"O]P		��		j]O		

+����� 1]1\		.		\].�		1		O]�.		h		\].j		1		j].n		1		j�]P		1		O1]P		1		��]�		1		hO]P		1		"].n		1		O1]P		"		OO]P		1		O].		

9��$� \]1"		h		j]"\		n		n]�h		O		"].1		n		�]..		n		h"]P		n		"�]�		O		O�]P		n		h�]P		O		�]."		j		h.]P		h		\�]P		j		\]n		

��9�7 O]1P		O		j]"\		j		�]�\		j		1]..		j		\]."		O		\O]P		O		�1]�		j		O�]P		j		h.]P		j		h].�		O		\h]P		j		1O]P		O		1]j		
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n]1��	LSD 5%	
��6	����	��>Yp		�Ys�


�9�����;a� ��
�#'����9:�	�	�>�J�����7�#'���QB�E	�>�
�����9:>
�������K����L��6��		

��

��



$%�&'(�)	*��+,� ���-�'�-�./�0�12Triticum aetivum L.�3�)4��0���'5�+678�9.��:�;;;�������������� ��
5��6	1���+'&%�5���5����" 

�

��

��

��

	3�9cO	F	J�����7 	#��
	��W>	
��Xgr	Y�
 U���E 	3�7��XYp	Y� =:� �;�B �BS 	@A�	XYs	Y�	=��7�S	3�6	�
	�
 ��
�47 QB�E ��> ��6�5^ � @<�� K����L �>		

K����L		Yp #'��		Ys #'��		Tol		#'��		MP #'��		GMP #'��		STI #'��		SSI #'��		YI		#'��		YSI #'��		HM #'��		MST

I(k1)		
#'��		MST

I(k2)		
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WS-82-9 1].O		�P		�]"n		"		.]�"		�		"]..		h		h]."		h		\O]P		h		n.]P		�		��]�		"		hO]P		�		�]."		\		\"]P		j		n.]P		.		.]1		


����6 j]1P		j		h]"h		.		"]�1		"		n]..		\		O]."		1		h�]P		1		j"]P		"		PO]�		.		h\]P		"		"]."		1		\h]P		h		n"]P		1		O].		

WS-86-14 "]1�		n		�]"h		\		�]�\		.		n]..		1		j]."		\		hP]P		\		jh]P		.		Pn]�		\		h.]P		.		P]."		h		\n]P		\		hO]P		\		n]1		

������ h]1"		\		j]""		j		j]�O		j		n]."		j		"].�		n		\1]P		n		PO]�		j		O.]P		j		\1]P		j		n].P		n		\\]P		n		1n]P		n		.]n		

�6��� "]1h		"		n]"1		h		\]"�		�P		\].\		"		j]..		.		h1]P		.		PO]�		O		P�]�		h		\1]P		O		"]."		.		nh]P		"		hh]P		h		�]\		

	0�� 	N�JE�� j].\		��		"]�O		��		h]�h		1		\]"n		��		"]"h		��		.O]P		��		PO]�		n		nO]P		��		\1]P		n		P]"\		��		"j]P		��		"1]P		��		j]O		

M�� n]1P		O		P]".		n		n]�n		\		O].�		O		h].P		O		\"]P		O		P"]�		h		O1]P		n		\n]P		h		1]"O		j		1O]P		�P		1n]P		j		j]n		

JE�� "]1O		�		1]"j		�		n]"P		O		j].j		�		1].n		�		nj]P		�		OO]P		\		�n]�		�		\j]P		\		P].h		�		Ph]�		�		Ph]�		�		.]"		

+����� P]11		1		"]"h		1		O]�n		h		�].\		.		O]..		"		h1]P		"		Oh]P		1		Pn]�		1		\O]P		1		j]..		"		hO]P		.		n1]P		"		.].		

9��$� "]11		.		n]"�		�P		\]""		��		P]..		n		P].�		j		\1]P		j		�O]�		��		jO]P		�P		1O]P		��		�]"O		O		\O]P		1		1.]P		O		1]j		

��9�7 \]1�		h		�]""		O		1]�O		n		j].�		�P		.].P		�P		\�]P		�P		�P]�		�P		O�]P		O		\.]P		�P		j]"O		�P		1O]P		O		1"]P		�P		"]O		
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																						.�]P ns 
Ys		

																				�O]P�  ns jj]P ** 
Tol 

																		h.]P * h\]P * O.]P ** 
MP 

																On]P ** 11]P ns jP]P ** j"]P ** 
GMP 

														OO]P ** On]P ** 1.]P ns j�]P ** j�]P ** 
STI 

												Ph]P ns Pn]P ns "O]P ns O.]P ** \1]P� ns h.]P * 
SSI 

										\1]P� ns j�]P ** jP]P ** h\]P * �O]P� ns PP]� ** .�]P ns 
YI 

								\1]P ns PP]�� ** Ph]P� ns Pn]P� ns .P]P� ns O.]P� ** \1]P ns h.]P� * 
YSI 

						�\]P ns O�]P ** �\]P� ns Oj]P ns On]P ** OP]P ** ".]P ns O�]P ** hn]P * 
HM 

				jh]P ** .1]P� ns hP]P * .1]P ns O\]P ns O\]P ** OO]P ** hh]P * hP]P * O.]P ** 
MSTI(k1) 

		j"]P ** Oj]P ** "h]P ns O\]P ** "h]P� ns O\]P ns O1]P ** j1]P ** �"]P ns O\]P ** \j]P ns 
MSTI(k2) 

Oj]P� ** n1]P� ** On]P� ** .1]P� ns Oh]P� ** .1]P� ns OP]P� ** jO]P� ** nj]P� ** P"]P� ns Oh]P� ** \P]P� ns $J
��4�F���/ 

ns	��		���		e#� Z���� ��/ �:T7 ���
 �:T7 ��
 �
 zV6 	3�<�^�\	�	���		
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	3�9c��F	K����L	#'��	J�����7QB�E	0�6�	��	+9:-	��>	��>MP	�GMP	�STI	�HM		�MSTI(k1) 
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�;,<�X=:�Y		

										�h]P ns 1h]P ns 	N�L�$���	
�;,<�X=:�	
�9�Y		

								"n]P ns "\]P� ns .O]P� ns 	N�L�$���	
�;,<�X=:�Y		

						h�]P� * �.]P� ns ".]P ns j"]P ** 	�E�
��	QB�EX�9�=:�	
Y		

				1n]P ns nP]P� * P1]P� ns jh]P ** 1�]P ns 	�E�
��	QB�EX=:�Y		

		"\]P	�
ns 

Pj]P� ns �j]P ns P"]P ns "1]P� ns Pn]P� ns 	#��
	��W>	
��X=:�	
�9�Y		

\�]P ns .�]P ns .�]P� ns P1]P� ns P.]P� ns .O]P ns "O]P� ns 	#��
	��W>	
��X=:�Y		
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Abstract 
Terminal drought stress reduces wheat grain yield in many parts of Iran. Selection of tolerant 

genotypes can eliminate the damage of this stress. Genotypes WS-82-9, Sirvan, WS-86-14, Pishtaz, 

Parsi, Back cross roshan, Arg, Roshan, Pishgam, Alvand and Mahdavi were evaluated under normal 

irrigation and terminal drought at Isfahan during 2011-2013. Traits grain yield, biological yield, 

harvest index and thousand grain weight were studied. Terminal drought stress significantly 

reduced all traits and stress intensity for the traits was 0.501, 0.259, 0.325 and 0.424 respectively. 

Genotypes had significant difference for all studied traits. Eleven susceptibility and tolerance 

indices and also the average rank of each genotype were calculated. Based on the grain yield, 

varieties of Phishgam, Sirvan, Alvand and WS-86-14 were four tolerant genotypes respectively, and 

Roshan was the most susceptible genotype. There were significant positive correlations between 

MP, GMP, STI, HM and MSTI(k1) with grain yield in both stress and non-stress conditions. There 

was significant positive correlations between grain yield with harvest index, showing the 

importance of harvest index. Based on harvest index, WS-86-14 and Roshan was the most tolerant 

and most succeptible genotype, respectively. Varieties of Pishgam and Sirvan can be recommended 

for cultivation in areas with probability of terminal drought strees.   

  

Keywords: Biological yield; Grain yield; Harvest index; Grain weight; Varieties. 


