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Table 1. Average square of analysis variance of some traits in Petunia 
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df
 h�� � 	$$i�  

S.O.V 

272.86**  215.34**  0.048**  41.851** 0.782**  3.94* 126686** 76.60ns 0.0053**  260.405**  697.56**  3  ��@�' ���! 

Fertilizer treatment 

2611.13**  1561.42**  0.155**  666.083**  1.11**  44.41**  874581**  843.81**  0.0008ns 2096.49**  36.32**  2  34' �6�7  
Drought stress 

91.19**  46.68ns 0.011* 17.93* 0.851**  0.55ns 25355.06* 67.13ns 0.0063**  163.73**  83.37* 6  34' �6�7 × ���!��@�'  
Fertilizer treatment × Drought stress 

10.26 43.19 0.003 7.652 0.155 1.08 8383.54 91.80 0.0008 32.832 138.29 24  �]7 

Error 

13.08 34.25 27.38 23.18 41.52 33.80 20.10 65.97 40.00 24.62 39.28   C&�q X
���g'  
C.V 

ns �*  �** :$ �4[� iL 7
 ��_� l�� C�'�' �4[� ��
�  P�@ ?
 u]� �� �
�5  �1 �`�� �� .�H�$  
ns, * and ** no significant differences, significant at the 5 and 1 % probadility level, respectively. 
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 :! �
� =��	 s&� 	=��  �' 8' N� �� �> :'�$ G�	  �5$ 

��$��55! ��55>��! �55��� ��55��a@! �55��a@! � �55�
� 

:$ C�'�' 16/26� 65/9 � 40/8 �`�� �";	 :$  �� �>�5H 

100 �`�� ����y  �5�
��  3&
G5�
  �5H
�  P��5_) 2.( 

J �m9'� X�m�M \� �� 
�H&^ !F $D�� O/_  �
�5� � 

�`�4� 
/# �&	�G !3>� & ��� :  � �5H�  :[5��'  Z�5$  �5> 

���9� �� .���� CU�[ � !3>� u]� �Z�$ O/_ �	� 

	�G !3>� & ��:  ���y 5��  5!N  G 45�� � �� 5�
�  5!3>� 

�� �$�& � �$&� ���
 !: �$ ���9�  =�5H  
���D�5�  ��5> 

G 455�� � ��� 
�55H&^ !��55"@ �OD �55H�  
�55��� ��	&w�55  

M@�556�� =D ��55d� =�55jm	 �55� ��55H )Ashraf and 

Foolad, 2007(.   

3>�! ����y ��
�� �$  =���' E
G_
 
��� )=��  �' 

�Z�$ :U�� � (N� .�H
� �S4� �Q
  K5&
 ��  �<�5?  �5�
 

:55! 
��S 55�
 �
 ��55>��! ��55��a@! �55��� �55��a@! � 

��
� ��4� :$  3&
G5�
 =��   �5'  .�5H  s&�5 	  N5`�? �
  �5$ 

346@> �6�7 � ��>��@�' ���! G�	 �
� =��	 K&� ��$ 

�
�m� =��  �'  :U�5� �� 100%  �5���y  �5�
�� )D1( �  �5$ 

��$��!  ��5@�'  ��5!  �5�
�  5$:  �5��  �5�D  P��5_) 3.( �� 

�55�&���D �&��55� �55��� �55��a@! =�� �855�7 u]55� 

�Z�$ �
�[' :U�� � �
�[' N� 
� �� X�' �	�� ��";	  :$

��55@�' ��55! �&��@�55H 3&
G55�
 .�
� w��55@ ?
 �55Q
 O�55M]� 

���� !���a@ �";	 :$ ���a@!  N5�<� :$  �&��5m�   "5;	 w�

$�� � �`�4� �&
/#  F5!  i�5j� �  i�5j��0  �5�  ��5H�$ 

:$ ��J� !: 3&
G�
 �@>
�� �`�4� �&
/#   ��5"�$ C5_�� 

�!S��  �57 h�  
G5�
&3 <�' 5��  
�5H  �5�
 )Jat and 

Ahlawat, 2008 �Sharifi et al., 2011.(  

?# 	IW � -�' ���+X�  

:&G�' n	�&�
�  N5`�? �
  P��5_ )1(  =�5�	 �
�  �5Q
 


��� ��>��@�' ���! �$ �
�[' � N� P�J N� ��  ]5� u

P�@ ?
 1 �`�� � �$ �]U N� �� u]� �@ ?
 P5  �5`�� 

�4[�  �
�.�H �Q
 
��� r�]� �6�7 G�	 �$  X�S5`  v�5� 

�Q
 �4[�  ��
��H
� )p<0.01.( X
�Q
 N$�m � ��>��@�' 

�6�7 � ���! F> �� �� �S` �
�[' � N� P�J  N5� 

:$ C�'�' �� u]� P�@ ?
 5 � 1 �`�� �4[�  �
�.�H K&
 

�� �<�? ��
 :! �
�[' N�  �5$  ��$��5!  ��5>��! 
� ��5� 

���� !��a@ �� ���a@! :$ C�'�' 65� 43 � 24 �`�� 

�";	 $ :�>�H �� u]� D1 34' 3&
G�
  �5��&  P��5_) 

3.( �
�[' N� �� u]� D3  34'G�	 )25  �5`��  5���y �

(��
�� �$ ��$��! ��!  5���� ! �5��a@ ��  � 5;$  �5�! 

8/2 � �55$ 
��S 55�
 �
 ��55! �55�
� 4/1 �55$
�$ �>�55H � 55;$) 

��! U�� ���>��@�' ���� !����a@ ���a@! � ��
� (

�� K�@>  ]5� u�
  345'  .�5H  ��$��5!  ��5>��@�'  ���5! 

P�J N� 
�  G5�	 ��  ̂ &
�5H  345'  3&
G5�
 .�
�  :5$   =
�54�  

P�p� ��@�' ��
� �� ^&
�H ����$D  �5$ 25  5`�� � �5���y 

55�
�� �)D3( P�55J N55� 
� �"55;	 :55$ �>�55H 14�55`�� 

3&
G�
 � �
!3>� �&�; 
��' <�'��� � M@�6�� �� N� 

J �
G�
&3 u]� 34' �7 �6z��
�$ �V	 Sreevalli 

� @>6=
�� )2001( ��  �5	
�'  ��5$��  :5$  5!3>�  o�5S'�
 

���
� !3>� �
�[' N� � :7�H  "	�5_ ���  �:5'�$  5!3>� 

u]� Z�$ <�'�� �� 
G�
&3 k�j 7
  �
�5�  G 45�� � �

 :5$ �&:55� �"55;	  :5$ 355\$ 
�55> �&� 5�
� .�55H�$ �
 �55��J 


G�
&3 M@�6�� N� �� J � �

��S �
 !�>�� ��
� ��� 

u]� ��$ �34' �� �	
�' �$��� $ :  ��QR5'=D ��  
G5�
&3 

�`�4� 
/# �&�7h � F>
�� ���D =M$�U�� O/_ =D  �5> 

^��' ��� 
�H�$  5!:  5!D�� �& /5_ O �5`�4� � 
 
G5�
&3 

�� .�>� !��$�� !���a@ �$ � 5�
� ��
�  �5& 5	�$�$ : B5��$ 


G�
&3 W7�H ��> �H� ��
 :M@_ �
�[' N� �� � 5��
� 

� M@�6�� N� 
��' � �7 8���&.� ����$ ��> X��` 

: ��� 	�G =��	 �� �>� !:  X
�5Q
  O�5M]� ! �5��a@  :5$ 

N55�<� g'55��� 
�55H&^ ��G�556&� 55H�@�� �&� 55`�j7�X� 

�6�$�� �� $�c�<� �6&9��^ ! 5� � � F5>   K�54d 5V4'�F 

pH � 
G�
&3 �4[�  �
���y�� �
���	 �OD ��  59��^ 

�&:� ��
� ��
 )Mcginnis et al., 2003(.   

�	!&�N ����(��� ^�
$���= II  
I"J s&� 	  �:M5`�?  K��	�5��  X�5[$��  X
�5Q
  
��5� � 

N$�m � N��� �� 34' � ��>��@�' ���!  �5$  u]5�  Z�5$ 

�4[�  �
����$ :$ ���J :! �� ^&
�H =��$ 34' (�>�H) � 

3455' 50 �55`�� �55���y ��55�
�� 
��S 55�
 �
 ��55>��! 

���
� ���� !���a@ � ���a@! � �� ;$  �5�!  u]5� 
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 C�'�'  I5"J  s&�5 	  5`�? N�
 

P��_ )3( u]� Z�$ �� �>�H  345' � ��   ���5? � 5� 

��! ��
� 859 � 	�� � � Y$�� �� �> 
��� ��$  :5!  �"5;	 

:$ � ;$ �U�� ��>��@�' ���! ��   K�5@> u]5�  345' 7/1 

�$
�$ 3&
G�
 .�H
�  �6&�
 <�
�K :	��	 ��> !��"@ �OD 

55!3>� n	�55�c��' � ��  	�:55� 55!3>� �55H� � :[55��' 

P�M� �> w�`�j7 �� :U�� � Z�$ .���> �$  5!3>�  �5H� 

�P�M� 
�
�	
 l
�	
 ���9� �� ��H � :$ @>�K <��N  �5�
 

!: <�
�K �Q
 z�;9� !F $D � �5$ �� =�5>� 
�  �5�  =
�5' �
 

�� �
�
�	
 8d�! �' Z�$ �> &� o�S'�
 ��=�>� \�'�W 

.�
� �� �"'�
� �$ ��� �a�
 &� 	 s =�5�	 �
�  :5!  �5Q
  
��5� 

��>��@�' ���! � F>   K�54d 346@>�5$ ��  N5���  ���5� 

����$ ��>��@�') ���! � 34' (�6�7 ��  �5> � 85& 

�
 r�]� �4[�  �
���	 �  �5�4'  �5Q
  
��5�  345' ��  u]5� 

��]7 P�@ ?
 1 �`�� iL 7
 �4[�  ��
�=��	 .�
�  :5$ 

�'��"� �$ 3>�! =
G�� OD ���$�D� �
 360 �� �� )D1( 

:55$ 180 �55� �55� )D2( ��55� �a55�
 �
 90/35 :55$ 80/49 

3&
G�
 .���& �� ��@�' 90 ��  ������$D G�	 )D3(  K5&
 

��� �$
�$ 90/50 ��$ P��_) 2.( F>  K�4ds&� 	 =��	 �
� 

X
�55Q
 
��55� ��55>��@�' ��55! � �346@>�55$ ��55>��@�' 

���! � 34' �$ =
G�� n4���M� ���$ G�	 �4[� � �
 ��5$. 

=
G55�� n455���M� �55��$ �� ��55>��@�' ���55! ��55�
� 

���� !����a@ ���a@! � �>�H �� &
�H ^l��  345' 

:$ C�'�' 74/0� 75/0� 64/0 � 74/0 .��$   �5�! � 5;$ �� 

 �54[� ��QR'  ��
� �5$ ��  �S5`  �5`��  �
�5 9�  �5$�J� 

�";	 � �`�� ��
�&�0  �5�#  �5H
� )p<0.01(.  K@5q 

K55&
 55! :�55$ 34556@> ��55>��@�' 
��S 55�
 
�55H G55�	 �55Q
 

�4[�  ��
��$ K&
 X�S` �H
� P��_) 1.( I$�]�  s&�5 	 

K&
 3>�b0� Barraclough and Kyle )2001( 	 5�G 

=��$ �	��! ! :�$ 3&
G�
 34' �� $�J� W7�H N����M! 

3&
G�
 �� .�$�& :$ ��J� !: :$ �M� 3>�! �v�[' O/_ 

=c��55 �	 
�55�� 3>�55! �55� �55$�& � K&�55$ C55�'�' =�55&�_ 


��' �
 �� P�M9�  h�57 �  :5�&�  �5>  G5�	  F5!  �5�  .��5H 

Bredemeier )2005( ��55�y
 : 55H
� �55�
 W7�55H 

�
�m� N����M! �� 34' �$D ";	 �:$  
�5��  �>�5H  � 5��$ 

��$ �� F>  K�4d:�� 	 ���� :!  Y5@�'  �5;&�  
��5' �� 

�Q
 34' �$D �";	 :$ /_ O =c��5 �	  � 5��$  �59'  �QR5' �

�
�U ���� � :$ K�@> ��M� M#�V  � 5��$  c��5 �	 =� �� 

:�� 	 W7�H N����M! �� Z�$ ��> 
��� �� ��@�'  345' 

�55$D �&��55m� ��'��55$ ��
� :55! �55$ :55�� 	 3&�55��D �55�7
 

�m$�]� .��
�  
  

  

-�+7 2- 8�	
� %��� � � �!�" � ������$� ���� 	� "	�� 8�9: %��+(� �	$# %+� %�$#�� �
&'�  

Table 2. The simple effects of drought and fertilizer treatments on some traits in Petunia 
5��  	� \	� 

Leaf Fresh Weight (gr) 
	IW ?# 

Flower diameter (cm) 
Y"�� 5�>$� ?$=�	&� 

Chlorophyll Index 
���$�  

Treatments 
 

28.39a 5.07a 35.09b D1 
r�]� 34'  

Drought Stress 
17.47b 5.03a 49.8a D2 
6.12c 1.72b 50.99a D3 

16.57b 3.26a - 
�>�H  

Contol 

��>��@�' ���! 

Fertilizer 

14.81b 3.87ab - 
���a@!  

Compost 

24.66a 3.77b - 
��
�  

Manure 

13.98b 4.85b - ���� ���a@! 

Vermicompost 
���	��K �>�& !: �� �> =� � 
�
�� i��? � ��h �� ��4H�$ iL 7
 4[�� �
�� .�	�
�	 D1� D2 � D3 :$ C�'�' �$
�$ 360� 180 � 90 �� �� ����$D �> =
�M� .��
  

Means in each column by similar letter(s) are not significant different. Irrigation rate= D1: 360 cc, D2: 180 cc and D3: 
90 cc per pot. 
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��b� _$E(�$� � !��	� � � �!�" ������$�� ���� 	� 5��  	� 0W�� � �?# ��+X� � -�' �?# HI� \	� � 	]��+� �	!&�N ����(��� ?#�� �
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Table 3. Interaction effects of drought and fertilizer treatments on shoot and flower fresh weight, number of flower, length of flower, leaf area 
 and maximum quantum yield in petunia 

A�I� � � 

Drought 
stress 

������$� ���� 

Fertilizer  

	]��+� �	!&�N ����(��� ^�
$���=  II 

Maximum quantum yeild 

HI� \	� 

Leaf area 
(cm2) 

-�' ?# 

Flower length 
(cm) 

��+X� ?#  

Flower number 
 

5��  	� ?# 

Flower fresh weight  
(gr) 

5��  	� 0W�� 

Shoot fresh weight  
(gr) 

D1 �>�H Control 0.743ab 492.47b 3.73abc 12.33cd 0.32abc 21.77c 

D1 ���a@! Compost 0.642e 619.09b 4.006ab 15.33bc 0.35ab 30.73b 

D1 ��
� Manure 0.742ab 858.93a 3.74ab 20.33a 0.34ab 48.99a 

D1 ���� ���a@! Vermicompost 0.753ab 641.66b 3.8ab 17.66ab 0.4a 29.18b 

D2 �>�H Control 0.737abc 168.24d 3.61abc 6ef 0.22cde 7.61f 

D2 ���a@! Compost 0.745ab 330c 3.30bc 2fg 0.06fg 14.45de 

D2 ��
� Manure 0.66de 550.51b 3.73ab 3.66fg 0.31abc 16.43d 

D2 ���� ���a@! Vermicompost 0.752ab 153.69d 3.58abc 9.66de 0.28bc 13.17e 

D3 �>�H Control 0.779a 64.74d 3.50abc 1.66fg 0.13ef 1.01h 

D3 ���a@! Compost 0.756ab 160.5d 2d 0.33g 0.006g 5.07g 

D3 ��
� Manure 0.694cd 145.6d 4a 2.33fg 0.15def 5.13g 

D3 ���� ���a@! Vermicompost 0.715bc 119.49d 3.05c 4.66f 0.23de 4.02g 
�	���K� �&�> �� h� �� i��? �
�
� =� � �> �� :! �4[� iL 7
 ��4H�$ .�	�
�	 ��
�                                                                                                             Means in each column by similar letter(s) are not significant different. 

D1 �D2  �D3 :$  �$
�$ C�'�'360 �180  �90 �� .��
 =
�M� �> ����$D ��                                                                                                                                                  Irrigation rate= D1: 360 cc, D2: 180 cc and D3: 90 cc per pot.  
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&K ��
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Fig. 1. The interaction of irrigation and fertilizer on relative water content in petunia  
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