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Fig. 1. Soil water retention curve 
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Fig. 2. The water content of cache per treatment in each irrigation  
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Table 2. Analysis of variance of investigated traits in 2012  

�����p� l
	'�  
Source of 
variation  

 0���
���=>  

df  

) �	7A �	]
�� b�q.	��MS( 

 H�� r	7���
 *U
  

Height of 
ear 

s�
 :\	,�  
 Leaf area 

s�
 t��  
 Leaf 
width  

 s�
 *$% 
Leaf 

length 

H2	� *$%  
Tassel 
length 

 0�$
 r	7���  
Plant higth 

u��  0.��  
Seed 
depth 

 *U
 *$%  
Ear 

length 

 0.�� ������
0�$
 ��  

Grain yield 
per plant 

 �� 0.�� ��]�
3���  

Number of 
kernels per 

row 

0.�� ���� V=�  
The weight 

of 1000 
seeds 

 �� 0.�� ������
 �	���  

Grain yield  

 �	���  
Rep 

2 1026.17** 14806.92ns 4.16ns 1.07ns 15.26ns 2742.34** 2.59** 7.03* 320.30** 17.50** 7.57ns 1153475.30** 

 �TU*  
P 4 908.7** 82510.96** 7.82** 204.19* 48.16ns 3702.92** 35.39** 62.67** 43436.23** 1176.12** 19232.91** 156373672.60** 

�>H  
Erorr 8 84.02 3851.69 0.98 41.37 27.57 132.35 0.077 1.12 7.39 0.417 3.46 26663.50 

nK�  
Stress 

3 620.83nv 38489.09nv 23.07nv 270.25nv 4075.55nv 52119.16nv 63.42nv 155.60nv 48286.92nv 1845.98nv 5798.43 nv 173835161.6nv 

�>H  
Erorr  6 702.59 9250.37 1.21 105.74 14.43 1789.96 0.096 0.767 21.76 0.656 6.25 78403.1 

 nK� ×�TU*  
P ×S  12 443.38* 34431.39* 4.16* 275.60** 77* 153.59* 0.807** 2.16** 790.90** 19.07** 267.21** 2847194.20 

�>H  
Erorr  24 150.99 16305.31 2.19 60.54 40.52 51.05 0.047 0.406 9.24 0.239 9.34 33273.52 

8X$�  
Half 

1 187.5nv 53941.7nv 10.8nv 4.8nv 50.7nv 554.7nv 2.70nv 7.50nv 367.50nv 30nv 158.70nv 1323000 

�>H  
Erorr  2 0.00094 0.0034 0.00068 0.00049 0.00067 0.000352 7.5e-28 1.38e-29 1.31e-26 2.24e-28 1.06e-26 1.4e-21 

 �TU* ×8X$�  
P ×H   4 .0083ns 13.96ns 0.00092ns 0.00042ns 0.00058ns 0.00018ns 4.67e-28ns 1.07e-30ns 5.04e-28 ns 1.19e-29 ns 3.72e-26ns 9.01e-22ns 

�>H  
Erorr  8 0.000035 2.14 0.00061 0.0053 0.0033 0.00048 6.21e-26 2.01e-28 7.41e-25 3.61e-26 4.35e-24 6.71e-20 

 nK� ×8X$�  
S×H   3 0.00057nv 10.18nv 0.0073nv 0.00027nv 0.0074nv 0.000043nv 3.63e-28nv 1.09e-29nv 1.42e-27nv 5.09e-29 nv 5.28e-26nv 1.17e-21nv 

�>H  
Erorr 6 0.0047 5.57 0.00032 0.0048 0.0065 0.00082 5.31e-24 1.26e-27 2.94e-25 7.38e-26 3.92 e-25 7.24e-19 

 nK� × �TU* ×8X$�  
S× P ×H   12 0.00086ns 15.33ns 0.0066ns 0.0037ns 0.000231ns 0.0042ns 3.31e-15 6.06e-9ns 4.26e-16 ns 1.75e-11ns 4.68e-7ns 2.46e-25ns 

�>H  
Erorr 24 147.53 14949.55 3.55 38.23 75.56 3.35 8.36e-13 3.41e-6 2.01e-14 3.69e-8 9.01e-5 4.84e-23 

* �** �Ns  �NV KD6 e$��� 8@B �	�  =>� ��5 �1  ���KD6 ���H	 &� @ �B �	� ��@ �@�Z \$S� 8@ "��6V 2��	  r�* �.&  
*, **: significant at 0.05 and 0.01 probability levels, respectively; ns: means non significant; nv: probability statements are not valid because treatments were not randomized.
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Table 3. Analysis of variance of investigated traits in 2013  

�����p� l
	'�  
Source of 
variation  

 0���
���=>  

df  

) �	7A �	]
�� b�q.	��MS( 

 H�� r	7���
 *U
  

Height of 
ear 

s�
 :\	,�  
 Leaf area 

s�
 t��  
 Leaf 
width  

 s�
 *$% 
Leaf 

length 

H2	� *$%  
Tassel 
length 

 0�$
 r	7���  
Plant higth 

 0.�� u��  
Seed 
depth 

 *U
 *$%  
Ear length 

 0.�� ������
0�$
 ��  

Grain yield 
per plant 

 �� 0.�� ��]�
3���  

Number of 
kernels per 

row 

0.�� ���� V=�  
The weight 

of 1000 
seeds 

 �� 0.�� ������
 �	���  

Grain yield  

 �	���  
Rep 2 1122.01**  16663.09ns 4.29ns 1.21ns 16.51ns 3143.53**  2.69**  7.03* 339.87**  18.56**  8.19ns 1223722**  

 �TU*  
P 4 992.45**  92847.94**  8.03**  221.24* 52.36ns 4238.11**  36.83**  62.67**  46081.94**  1247.74**  20802.31**  165896829.30**  

�>H  
Erorr 8 91.53 4334.07 0.98 44.84 29.87 151.46 0.0807 1.12 7.85 0.442 3.74 28287.40 

nK�  
Stress 3 678.85nv 43311.99nv 23.78nv 292.1nv 4407.93nv 59680.55nv 65.97nv 155.60nv 51230nv 1958.41nv 6271.59nv 184421723nv 

�>H  
Erorr  6 767.47 10409.76 1.23 114.26 15.61 20.50.72 0.10 0.77 23.11 0.695 6.77 83177.80 

 nK� ×�TU*  
P ×S  12 483.23* 38745.84* 4.32* 298.03* 83.28* 175.10* 0.839**  2.16**  839.06**  20.23**  289.01**  3020588.30**  

�>H  
Erorr  24 164.69 18348.11 2.26 65.56 43.77 58.61 0.049 0.406 9.80 0.253 10.10 35299.90 

8X$�  
Half 

1 204.62nv 60697.81nv 11.59nv 5.29nv 55.48nv 634.80nv 2.846nv 7.50nv 389.74nv 31.83nv 171.65nv 1403570.7nv 

�>H  
Erorr  2 8.3e-5 0.0054 5.8e-4 2.5e-4 2.25e-3 4.8e-5 1.2e-4 1.38e-29 5.83e-6 6.04e-28 4.72e-27 1.12e-23 

 �TU* ×8X$�  
P ×H   4 9.58e-4ns 15.73ns 5.4e-4ns 1.2e-3ns 2.9e-4ns 2.91e-4ns 1.2e-6ns 1.07e-30ns 1.54e-5ns 1.17e-28ns 1.01e-27ns 1.26e-23ns 

�>H  
Erorr  8 7.1e-4 2.4 7.9e-4 6.7e-4 1.1e-3 8.2e-4 1.2e-6 4.30e-23 5.62e-3 3.54e-26 6.22e-25 4.02e-20 

 nK� ×8X$�  
S×H   3 8.3e-5 11.42nv 7.5e-4nv 6.7e-4nv 2.44e-3nv 9e-5 8.9e-6nv 1.09e-29nv 5.56e-6nv 2.91e-28nv 6.05e-27nv 1.20e-22nv 

�>H  
Erorr 6 4.2e-4 6.26 5.8e-4 1.6e-3 2.03e-3 7.1e-4 8.9e-6 1.92e-27 9.12e-4 3.68e-25 2.76e-24 9.06e-21 

 nK� × �TU* ×8X$�  
S× P ×H   12 2.9e-4ns 17.26ns 1.1e-3ns 9.4e-4ns 1.13e-3ns 6.2e-3 ns 4e-6ns 4.62e-13ns 6.15e-4ns 2.82e-14ns 8.45e-9ns 3.62e-15ns 

�>H  
Erorr 24 247.83 16822.62 2.58 83.82 167.41 4.31 4e-6 3.49e-11 8.13e-3 7.32e-12 6.24e-7 5.02e-11 

* �** �Ns  �NV KD6 e$��� 8@B �	�  =>� ��5 � 1  ���KD6 ���H	 &� @ �B �	� .&��@ �@�Z \$S� 8@ "��6V 2��	  r�* �  
*, **: significant at 0.05 and 0.01 probability levels, respectively; ns: means non significant; nv: probability statements are not valid because treatments were not randomized.
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Table 4. Mean comparision of intraction effect of phosphorus chemical × stress in 2012 
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Intensive stress 

  T1
** 95.25bcde 626.35abcd  9.90bcde  84.47abcde  33.52d  156.65i  8.78h 13.75k 47.46q 15.17m 195.15o 2847.29q* 

T2 94.02bcde  720.85ab  11.77a  81.70abcde  37.92d  158.75i  9.62g 14.07k 86.18o 22.73k 234.35k 5170.58o 
T3 108.35ab  616.74abcd  10.80ab 75.47def  41.12d  181.42h  11.48e 16.42gh 111.88l 26.50j 261.88g 6712.69l 
T4 95.25bcde  623.85abcd  10.50ab  79.07bcdef  40.15d  188.92h  11.78e 16.40gh 141.21i 32.16g 272.35e 8472.57i 
T5 88.52de  761.61a  11.80a 85.80abcd  38.52d  188.15h  10.55f 15.08j 103.91m 26.83j 240.45j 6234.87m 

i���6 nK�  
Mild stress 

T1 89.52cde  538.07cde  9.60bcde  74.57ef  59.42bc  228.42g  9.58g 14.08k 69.87p 21.50l 202.32n 4192.44p 
T2 97.02bcde  742.98a  10.87ab  91.20a  59.65bc  229.15g  10.55f 15.41ij 110.78l 28.17i 244.18i 6646.84l 
T3 98.02bcde  547.31bcde 8.17de 89.47ab  57.42c 246.15ef  12.54d 17.41ef 139.76ij 32.17g 269.62ef 8385.65ij 
T4 116.25a  496.96de  8.50cde 77.47cdef  56.65c 261.42bc  12.53d 17.75e 167.29g 37.18e 279.32cd 10037.05g 
T5 106.52abc  682.72abc  10.17abcd 89.47ab  63.15abc  254.65cde  11.58e 16.75fgh 158.55h 36.82e 267.22f 9512.92h 

 nK�!P  
Very mild stress 

T1 85.75e  640.90abcd  9.60bcde  88.97ab  68.92a  244.42f  10.62f 16.08hi 94.57n 26.50j 221.82m 5673.98n 
T2 103.02abcd  556.92bcde 8.80bcde  83.70abcde  58.92bc  254.42cde  11.58e 17.09efg 136.42j 33.50f 252.78h 8184.95j 
T3 116.25a  440.02e 8.50cde  70f  61.65abc  265.65b  12.92c 20.41bc 187.86f 42.17d 276.58d 11271.38f 
T4 102.25abcde  648.77abcd  9.37bcde  92.47a  62.65abc  269.42ab  13.58b 19.74cd 204.89d 44.50c 285.88b 12293.62d 
T5 118.85a  675.45abcd  9.70bcde 92.60a  63.15abc  277.42a  13.61b 20.42bc 200.66e 44.50c 279.95cd 12039.54e 

nK� &� @  
Control 

T1 104.25abcd  552.85bcde  8.30cde  88.30ab  54.92c 251.15def  12.58d 17.42ef 116.36k 31.50h 229.58l 6981.56k 
T2 98.02bcde  513.24cde 7.87e 86.70abc  62.42abc  260.15bcd  12.55d 19.08d 156.52h 37.17e 261.48g 9391.03h 
T3 105.25abcd  626.29abcd  9.10bcde  91.70a  62.92abc  265.42b  14.62a 21.75a 218.67c 48.16a 281.92c 13120.38c 
T4 108.75ab  600.70abcde  9.30bcde  86.17abc  61.65abc  267.65b  14.61a 20.73b 225.32b 47.50b 294.48a 13519.35b 
T5 115.52a  719.17ab  10.67ab 89.97a  66.65ab  268.92ab  14.72a 21.75a 231.13a 48.17a 297.92a 13868.12a 

*�KD6 8@ 8@��6 ��5 &��� �7 �� :" 	 ��L� � � ���HKD6B �	� ��6V"  =>� ��5 �	� 2�� 8@   ����@ �� J$� J$ �7��X6B  ?�@.  

**:  T1I��)$ �@ =!@ ��$~�S�B�
  &� @ �! �(�TU* ��T2 I��)$ �@ =!@ ��$~�S�B�
  �25   ���! �(�TU* �� T3I��)$ �@ =!@ ��$~�S�B�
  �50   ���! �(�TU* ��T4 I��)$ �@ =!@ ��$~�S�B�
  �75   ���! � (�TU* ��T5 )100   ���!(�TU* ��  
*: Means in each column followed by similar letter (s) are not significantly different in 5% at Duncan methods. 
**: T 1 (Biofertilifer), T2 (25% Chemical+biofertilizer), T3 (50% Chemical+biofertilizer), T4 (75% Chemical+biofertilizer), T5 (100% chemical). 
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Table 5. Mean comparision of intraction effect of phosphorus chemical ×stress in 2013 
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Intensive stress 

T1
** 99.53bcde 570.79cde  8.48de  87.83abcde 34.85d  167.63i  8.96h 14.95k 48.88q 15.62m 202.95o 2932.71q 

T2 98.22bcde 544.45cde  8.02e  84.98abcde 39.42d  169.87i 9.81g 15.28k 88.76o 23.52k 243.72k 5325.70o 
T3 113.20ab 466.77e  8.32de  78.47def  42.75d  194.1h  11.71e 17.60gh 115.23l 27.29j 272.36g 6914.08l 
T4 99.53bcde 527.17de  8.68cde  82.22bcdef  41.77d  202.1h  12.02e 17.63gh 145.44i 33.13g 283.24e 8726.74i 
T5 92.50de  716.52abcd  9.90bcde  89.22abcd 40.05d 201.3h  10.76f 16.28j 107.03m 27.64j 250.07j 6421.92m 

i���6 nK�  
Mild stress 

T1 93.53cde  586.46bcde  9.80bcde  77.52ef  61.80bc  244.4g  9.77g 15.28k 71.97p 22.14l 210.41n 4318.21p 
T2 101.38bcde 590.78bcde  9bcde  94.85a  62.30abc  245.20g  10.76f 16.61ij 114.10l 29.01i 253.95i 6846.24l 
T3 102.93bcde  580.59bcde  8.68cde  93.02ab  59.70c  263.4ef  12.80d 18.62ef 143.95ij 33/13g 280.40ef 8637.22ij 
T4 121.48a  637.22abcde  9.55bcde  80.55cdef  58.92c  279.7bc  12.80d 18.95e 172.30g 38.28e 290.49cd 10338.16g 
T5 111.30abc  724.23abc  10.35abcd  93.03ab  65.68abc 272.50cde  11.81e 17.95fgh 163.30h 37.94e 277.90f 9798.31h 

 nK�!P  
Very mild stress 

T1 89.63e  664.43abcd  9.80bcde  92.50ab 71.65a  261.50f  10.83f 17.28hi 97.40n 27.29j 230.69m 5844.19n 
T2 107.90abcd 764.68ab  11.08ab  87.05abcde 61.25bc  272.2cde  11.81e 18.27efg 140.51j 34.50f 262.89h 8430.50j 
T3 121.47a 654.24abcd  9.30bcde  72.80f 64.12abc  284.23b  13.17c 21.62bc 193.49f 43.43d 287.65d 11609.52f 
T4 106.85abcde 661.78abcd  9.50bcde  96.15a  65.15abc  288.30ab  13.85b 20.95cd 211.04d 45.83c 297.32b 12662.43d 
T5 124.18a  762.89ab  10.87ab  96.30a  65.68abc  296.80a  13.89b 21.60bc 206.68e 45.83c 291.15cd 12400.73e 

nK� &� @  
Control 

T1 108.90abcd  679.87abcd  10.10abcde  91.80ab  57.10c  268.73def  12.83d 18.62ef 119.85k 32.44h 238.77l 7191k 
T2 102.42bcde  788.16a  11.98a  90.17abc  64.90abc  278.37bcd  12.80d 20.28d 161.21h 38.28e 271.94g 9672.76h 
T3 110abcd  664.37abcd  11.02ab  95.37a  65.42abc  284b  14.91a 22.95a 225.23c 49.61a 293.19c 13513.99c 
T4 113.65ab  688.21abcd  10.70abc  89.60abc  64.12abc  286.4b  14.91a 21.95b 232.08b 48.92b 306.26a 13924.93b 
T5 120.7a  807.92a  12.05a  93.55a  69.33ab  287.73ab  15.01a 22.94a 238.07a 49.61a 309.83a 14284.16a 

*�KD6 8@ 8@��6 ��5 &��� �7 �� :"  ���H	 ��L� � �KD6B �	� ��6V"  =>� ��5 �	� 2�� 8@   ����@ �� J$� J$ �7��X6B  ?�@.  

**:  T1I��)$ �@ =!@ ��$~�S�B�
  &� @ �! �(�TU* ��T2 I��)$ �@ =!@ ��$~�S�B�
  �25   ���! �(�TU* �� T3I��)$ �@ =!@ ��$~�S�B�
  �50   ���! �(�TU* ��T4 I��)$ �@ =!@ ��$~�S�B�
  �75   ���! � (�TU* ��T5 )100   ���!(�TU* ��  
*: Means in each column followed by similar letter (s) are not significantly different in 5% at Duncan methods. 
**: T 1 (Biofertilifer), T2 (25% Chemical+biofertilizer), T3 (50% Chemical+biofertilizer), T4 (75% Chemical+biofertilizer), T5 (100% chemical). 
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Table 6. Correlation coefficients of yield and yield components in intensive stress and control condition (down and up of diameter, respectively)  
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8��@ s�T��	  
Plant higth 

1 0.89* 0.19 0.74 0.69 0.59 0.99**  0.96* 0.98**  0.95* 0.88* 0.98**  

 \��� A�W  
Tassel length 

0.76 1 0.29 0.67 0.66 0.48 0.87 0.80 0.82 0.86 0.66 0.82 

 l�@ A�W  
Leaf length 

-0.28 -0.71 1 0.42 0.58 0.33 0.17 0.37 0.31 0.49 0.43 0.31 

l�@ ]��  
Leaf width 

0.19 0.38 0.19 1 0.98**  0.97**  0.76 0.76 0.78 0.76 0.84 0.78 

 l�@ �5�U6  
Leaf area 

0.05 -0.03 0.64 0.88* 1 0.94* 0.71 0.75 0.76 0.77 0.83 0.76 

 A�@ \<6 s�T��	  
Height of ear 

0.04 0.42 -0.88* -0.36 -0.71 1 0.63 0.63 0.66 0.60 0.76 0.66 

 8�	� �	Y7 &��  
The weight of 1000 seeds 

0.79 0.97**  -0.69 0.26 -0.12 0.33 1 0.96* 0.98**  0.93* 0.89* 0.98**  

f
�� �� 8�	� �	 D�  
Number of kernels per row 

0.87 0.89* -0.46 0.32 0.04 0.06 0.96* 1 0.99**  0.98**  0.96* 0.99**  

8��@ �� 8�	� ����X�  
Grain yield per plant 

0.86 0.90* -0.55 0.24 -0.06 0.15 0.98**  0.99**  1 0.97**  0.95* 1**  

 A�@ A�W  
Ear length 

0.85 0.88* -0.73 -0.05 -0.37 0.50 0.92* 0.85 0.89* 1 0.92* 0.97**  

8�	� gX�  
Seed depth 

0.88* 0.93* -0.68 0.1 -0.23 0.38 0.97**  0.93* 0.96* 0.98**  1 0.95* 

�X��7 �� 8�	� ��� ���  
Grain yield(kg/ha) 0.86 0.90* -0.56 0.24 -0.06 0.15 0.98**  0.99**  1**  0.89* 0.96* 1 

* � **8@ ���$ eKD6B �	�  A�X�5	 =>� ��5  �1  ��� B6  ?�@                                                                                                                                        * and ** Significantly different at 5 and 1% probability level, respectively.
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