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Abstract  
Due to scarcity of water resources, its negative effects on agricultural yield, and the need to ensure food security, it is necessary to provide 
effective strategies to improve management and water productivity in this sector. Accordingly, the present experiment has been carried out as 
a factorial based on completely randomized design during spring of 2019 in the research greenhouse of Shahid Bahonar University of 
Kerman. The research factors include 3 irrigation levels Fc100, Fc75, and Fc50 (100%, 75%, and 50% field capacity) as the first factor and two 
superabsorbent levels S0 and S5 (0 and 5 gr/kg soil) as the second factor, performed with five replications. The results show that the 
maximum yield (40. 23 ton/ ha) and water productivity (10.36 kg/��) belong to FC100S5 treatment, increasing by 5.71% and 47.6%, 
respectively, compared to the values recorded in similar level of irrigation and non-superabsorbent polymer. The maximum value of total 
chlorophyll (25.12 mg/ml) are observed in FC100S5 treatment, which in turn increase by 19.44%, compared to the control. The maximum 
value of vitamin c occurs in FC100S0 treatment, being 18.27% higher than minimum recorded value. Finally, the results show that the 
difference between irrigation water production of cherry tomato in FC100S0 and FC75S5 has not been not significant, despite 25% reduction in 
field capacity moisture at FC75S5. According to the results of this research, the quadratic production function is recommended as the optimal 
function to estimate the mentioned traits in terms of application and non- application of super absorbent. 
 
Keywords: Chlorophyll, optimal function, stockosorb, vitamin c, water deficit. 
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) �S-� � ���+�3 �38 &� (�T )ISIRI, 2008.(  

C = �V ×
�

�
� × 100                                                   

                                                                                   

                 )3( 

 �s�D �S-� �'C= ��*�8/ �(Q)-��u�  �'100  �(Q

����+� V= ��*���' (M� "��	D�(* 
D(%� L	D��	�  �'

��8(M�e� nVh .��	� = N ���+� �  ���TT= �"  .$�

8/)-��u� 8� �" �J�h(- ��*�8/ �(Q)-��u� 8� �' �

��*���- |�� (M� . �� �'�TW =+Vh �' ���+� �(Q�  �

� ��*&����T(M.  

���� �(- L�D�(*" �(�Q1 .�� �(Q  ���+� (�

�T'(- �+�K � ��T �e8�� � .�4 r(- �� �� � 7  � �MD 


 �'10 �*��  .�M8 (M��80 �N�'  8�
��  �� %, ~�8 �

�- LN h  #��`	G K'��P (M� 8 �'
0�w�  ��'  -4000  �(K

 ~�8 .�T �''3 ��*���(M �� �� %,�
  .��� � �MT'(- �
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��� ��I �' ��*&� ��� <�4  � 7646 � 663 �-  u+"

���O�� �>*� � �T ��(K (M��MD�(M)�8 D�(*" � 7�L a �

D�(*"�L b D�(*" ��L �S-� � �' 0M8  - L" 7� )4)  � (6( 

 �38 &� �T)Lichtenthaler & Welborn, 1983(.  

) �S-�4(                         Chlorophyll a (mg/ml) =  

12.21 A663 – 2.81 A646 

 �S-�)5 (                        Chlorophyll b (mg/ml)= 

20.13 A646 – 5.03 A663  

 �S-�)6 (                      Total Chlorophyll (mg/ml) =  

Chlorophyll a + Chlorophyll b 
  

�V�
� *&� ��� �/ � L� �� �/� # 0N �31 ��T   -

�(� � �' 0M8  ��DSAS  �;��)4/9(  .�T � V�n7 ��	o 

 P�
� ���O� �� # 0N �� .���/ � �' 0M8  - �LSD  �' �

 � +Mh RS85 .�T � V� �N�'  

  

2 .2"�# $%��# .�����% � & �'(  

 </ �- �3�� � �Q :	"��- #��N ��� 2- �� . �- �

�� '�T  �D(%� </ �� �' # 0N �	�5- ��P� ���e� �

��+;� �-�(�_] �-�I� .��� � ' +M, L- K � 7  �' ��T

:	� L- PM� (1 � ^ _� +, � 7  � � �Q �- ��T�- �U
� 

l�(- 2- � < ;M� 
 �- 2-�� .�8 �	�� �� J8 	� �MD 

�(D�' 8 � x*M;� � 7 �(D �
(��- #��N   � �S_

L)T���{�G � 7��, �' � (� �eK� � h (��- #��N 

�+�� ��+M
� O� �(�$ - � �' # 4�'  � �
 +� ��+M
� O�

���� ��� �( '��h  � 2- � �
 k�K' �(D ���e� � '�T

) '�' ����� f
(T �- �OM�- �' 
�as cited in Shahidi 

et al., 2020 � :;- �
 �' .(:7�UG  ���e� �(- (9 h

��� 2-���</ (�(- �-  �0N(>�'��� (T �'
 � +, f

n" -/�� � � #$' e� � <] 4(G�8 �
.�T �' 0M8 (  

) �S-�7(  �' 8 �S_ ��(D                     Y = a + bI  

) �S-�8�+M
� O� �S_ �(D (       Y = a + b LnI 

) �S-�9��' �4�' �(D (            Y = a + bI + cI
 

) �S-�10�� eM� �(D (         Y = a + bI + c LnI 

 s�D f-�� �'I �(� �Q (- Je)�(M�) �D(%� </ nVh =

Y � (>�'��� �0N =a ،b  �c  #$' e� �-(V� J
(9

 <] 4(G�8 '(-� " ��, � '(-� " �� h �' �' �" �8

�(� f8����DSAS   �;��)4/9 .��8(Q� j 8(- � (

�- .���T �(;M8 �(�pM��	o  l�(- 2-�� �- 
�� ��>	�

 � �T �M_'(G (!�D �� �/ �8�(- �- �� �*h(� �' �MD 


�	e� (!�D �� �/ �" �e-���3�� ��	MT' �' �(- .���T ��	-

�3��q_ T � (�(- 2- � �(;M8 � ��	- � S_ �� �/ � 7

) ��O� �� k*S�MAE # e-(� ��O� �� ��4 �3�� � S_ �(

)RMSE��� �'� - �( )EF) ��� +�K - ��P� J
(9 �(CRM �(

) ���3� J
(9CD) l�(- �
�)� � (R
2 �T �' 0M8 (

)Kiani & Abbasi, 2009.(  

  

y = -0.0722x + 75.867

R² = 0.8969
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3'� .&*+% 	 ,  

3 .1 .-.#&� 	 
+#�/ ��0  ��� ���������  ��!  

3 .1 .1 	 ���
12 .��3%�	4�5�   60   ��%0(IWP)  

�31 (
' P� �8�(-  (�1�� �" '' . !� ��Tn" -/ � �� �

 '()*+, # 0N (- <] 4(G�8�(5- � </ =(%� ���

�	e�n7(-  � .'�- �' ./ :	" �(5- (- fPD  7 =(%� ���

 RS8 �' </5 �	e� �N�' ���4) '�- �'3 ��
 P� .(

 x*M;� H�S8 #(1 ��O� ��n" -/� +, �� �  . !� ��T

:�- �" '' ) '()*+, ��P� �
(�08/39  �' (� M)7 (- ��

 � +��FC100  n" � ) ��P� �
(�39/10  �' (� M)7 (- ��

� +�� FC50 n7 .�T ��7 !� :�- ��	o  ��P� �
(�

�(5- ) </ =(%� ���69/8  �' (Je)�(M� (- �(Q�*�"

 � +��FC100   ��P� LK�h �- �3�� �" �T ��7 !�

��7 !�  � +�� �' ��TFC50 �76/72  �T' :
�D �N�'

 ���4)4:�- .( �(5- � '()*+, �
(� �' </ =(%� ���

V�M�) <] 4(G�8 '(-� " �68/24  � � M)7 (- ��95/7 

 � +�� �' (Je)�(M� (- �(Q�*�"S5  �3�� �" �T ��7 !�

�- <] 4(G�8 �K D ���+� �-  J��(�77/8  �71/41  �N�'

 ���4) �T' :
�D5n7(- ��O� �� ��
 P� .(  :	"

 H�S8n" -/� +, �� �  ��T��  '' . !� ��� <] 4(G�8

:�- �" �(5- �
(�) </ =(%� ���36/10  (- �(Q�*�"

 � +�� �' (Je)�(M�FC100S5  �- �3�� �" �T ��7 !�

��7 !� (
' P�  .��- � �- !� �M-�I� f
(T �' ��T

 <] 4(G�8 '(-� "6/47  ���4) �T' :
�D �N�'

6 .( ��)!_ :	�r��- � ��*8 .�T n��P� � :�-  7

�� �(�Q�*4 ���*8	
(D (- (�1��  - � �	" � 7�

 <�4 �'�V� � PM� �~0	� ��M	8�MD Lv� �)
w���
��D

#���7�-(" ����
 �_�8 � 7 �M_��� '�� � 8� � �

. �� 8  �
 5� �' � � �Q �T� :7 " J4�� ��T� �- 


�� '()*+,) '�TJaleel et al., 2007n7 .(  :	� ��	o

����� �M�- k
(I � � �M	8�MD E 8 8 �)!_  -  
 �  7

"� 5�n
��/ (O
' � �)��-�� ��� eD .'( ���M	8�MD � 7

�� '��&��*h(� (7 �' � �	" �<�4 � �Q �T� � �

�� :7 " � �
�� (N 	, =(%� � � PM� �" �7'

�- �� :7 " � �Q u!_ �' � � �-(" �(�_] ./ � 3�'  �- 


)Hu & Schmidhalter, 2005�-  � .( �� (>� �8�

�- <] 4(G�8 � <�4 L��'  HF� � �-�I� �� 8'�/

 � :	� �
�!� � LN h #(1 �8 �M���� ��*&�

n7 .�7' :7 "  <] 4(G�8 �� h � 7� +�� �' ��	o

�-  nVh ��� �-/ ��' :
�D � ^ _ �-�I� y0h L��'

 <] 4(G�8 �K D � 7� +��  - ��
 P� �' �D(%� </

�(5- '�35- t, - i�+V� �' �" �D 
 :
�D =(%� ���

/��� `
 M� .�T < ��� `
 M�  - :;- �
 �' ��T  ��T

 f8��Hirich & Choukr-Allah )2017  .'�' ���;+7 (  

  

 E�'93 .HP�)� �-�)Q.�  16- R+� S/�T$ U(V%:2 �;�9(0 W��� 1� 78�91!(% � ���& �%D&0 �B.1C  

#(��p� 2- 	�  
 �4�'  

�'�/  

# e-(� ��O� �� 

'()*+,  </ =(%� ��� �(5-  g ��� M
�  a L�D�(*"  b L�D�(*"  L" L�D�(*"  

�� �-/  2   **530/2091   **663/33   **893/16  **923/58  **110/1  **98/75  

<] 4(G�8  1   *620/29   **87/40   **589/8   **621/16  
ns20/0  **48/20  

�� �-/×<] 4(G�8  2  ns 484/0   *87/1   *892/2   *661/3  
ns064/0  **31/9  

 S_  24  442/4  361/0  781/0  635/0  063/0  822/0  

#(��p� J
(9 )%(    897/8  86/8  347/3  16/6  80/3  21/4  

�* ,**ns�� : �+Y$ Z&�1� E�	�*- [V% �� ��-�1  �5 �+Y$ ?D�G- ��'� � '���.�-�  
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 E�'94.  U(V% 16- 5&B.�&$ �)�#$:2 �; W��� 1� ���&�9(0 �%D&0 �B.1C  

�� �-/ RS8  
'()*+,  

)ton/ha(  
�(5- </ =(%� ���  

)kg/m3(  
g ����M
�  

)mg/100g( 

 L�D�(*"a 

)mg/ml( 

 L�D�(*"b  
)mg/ml( 

Fc100 a08/39  a 69/8  c61/24 a 09/16  a 98/6  

Fc75 b 60/21  b 62/6  b69/26 b 87/12  a 67/6  

Fc50  c 39/10  c 03/5  a 93/27 c 83/9  b 13/6  
 ?�1*)��< +Y$ [V%��-�� >���$�  �($J; \%(� -�LSD  E�	�*- [V% ��5 $ ���. �(�% 1� �� '���� '��.  

  
 E�'95�9(0 W��� 1� 78�91!(% U(V% 16- 5&B.�&$ �)�#$ . �%D&0 �B.1C  

<] 4(G�8 H�S8  
'()*+,  

)ton/ha(  
�(5- </ =(%� ���  

)kg/m3(  
g ����M
�  

)mg/100g( 

 L�D�(*"a 

)mg/ml( 

L" L�D�(*"  
)mg/ml( 

S0 b 69/22  b 61/5  a 10/27 b 97/11  b46/18 

S5  a 68/24  a 95/7  b 72/25 a 89/13  a 59/20  
 ?�1*)��< +Y$ [V%��-�� >���$�  �($J; \%(� -� LSD E�	�*- [V% ��5 $ ���. �(�% 1� �� '���� '��. 

  
 E�'96 S/�T$ U(V% L��#�$ 16- 5&B.�&$ �)�#$ .:2 �; ���&�9(0 W��� 1� 78�91!(% � �%D&0 �B.1C  

�� �-/ � +��  <] 4(G�8  
</ =(%� ��� �(5-  

)kg/m3(  
g ����M
�  

)mg/100g( 

 L�D�(*"a  
)mg/ml( 

L" L�D�(*"  
)mg/ml( 

FC100 
S0  b 02/7  d 51/24  b 26/14  b 03/21  

S5 a 36/10  d 72/24  a93/17  a 12/25  

FC75  
S0  c 71/5  ab 71/27  c 54/12  c 20/19  

S5 b 54/7  cd 68/25  bc 21/13  bc 88/19  

FC50  
S0  d 12/4  a 10/29  e12/9  e 14/15  

S5  c96/5 bc 77/26  d 54/10  d 77/16  
 ?�1*)��< +Y$ [V%��-�� >���$�  �($J; \%(� -� LSD E�	�*- [V% ��5 $ ���. �(�% 1� �� '���� '��.  

  

3 .1 .2 /�(	�
� 	 7 8��'&	 .  

�31 (
' P� �8�(-  (�1�� �" '' . !� ��Tn" -/ � �� �

n7(- � <] 4(G�8 ./ :	"  RS8 �' g ��� M
� (-  71  �1 

 �5 �	e� �N�' ���4) '�- �'3 #(1 ��O� �� ��
 P� .(

 H�S8n" -/� +, �� � :�- �" '' . !� ��T  ��P� �
(�

) g ��� M
�93/27 �*�� �' (���+� .�� �(Q �N (- �(Q

� +��FC50   ��7 !� ��P� LK�h �- �3�� �" �T ��7 !�

� +�� �' ��TFC100� 49/13 ���4) �T' :
�D �N�'4 .(

n7 :�- ��	o  � +�� �' ��� M
� .��� �
(�S0 )10/27 

�*��  (- �(Q100  �" �T ��
' (���+� .�� �(Q36/5  �N�'

��' ���+� �- �3��  ���4) �T' :
�D <] 4(G�85 .(

n7(- ��O� �� ��
 P�  H�S8 :	"n" -/� +, �� �  ��T�� 

:�- �" '' . !� ��� <] 4(G�8  �' g ��� M
� ��P� �
(�

 � +��FC50S0 )10/29 �*�� (���+� .�� �(Q �N (- �(Q

��7 !� ��P� LK�h �- �3�� �" �T ��7 !�  � +�� �' ��T

FC100S0 �72/18 ' ���4) �T' :
�D �N�6.(  

8�(-� ' P�
 (�31 ��T  !� '' ." (1 �n" -/�� � 

���  L�D�(*"a �b  RS8 �' L" L�D�(*" �1  �N�'

�	e�n7 � <] 4(G�8 (1  � .'�- �' n7(- ��	o  :	"

n" -/<] 4(G�8 �' �� � ��� "D�(*� La  �"D�(*� L" L
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	e�� ���4) '�- �'3 P� .(
� ���O� � H�S8 �n" -/�� � 

� +, � ��T� � !� '' ." �:�- 
(� ��P� �"D�(*� La 

)0983/16 ��*�� (- �(Q�*��� � ((M"D�(*� Lb )98/6 

��*�� (- �(Q�*���� �' ((M� � +FC100  �T ��7 !�" �

��7 !� ��P� LK�h �- �3�� � �' ��T� � +FC50 

�-  J��(�68/63  �86/13  ���4) �T' :
�D �N�'4 .(

 :
�D t, - ��� <] 4(G�8 '(-� "04/16  �53/11 

 L�D�(*" ��N�'a  <] 4(G�8 �K D ���+� �- �3�� L" �

 ���4) �T5n7(- ��O� �� ��
 P� .(  :	"n" -/ �� ��� 

:�- �" '' . !� ��� <] 4(G�8  L�D�(*" ��P� �
(�a  �

+�� �' L" � FC100S5  (
' P� �- �3�� �" �T ��7 !�

��7 !�  <] 4(G�8 �K D � �- !� �M-�I� f
(T �' ��T

73/25  �44/19  ���4) �T' :
�D �N�'6 .(  

p� �*+4 ���Q �' n5� #(� . 7 " � !�.  � +, ��	7'

 M8� �' � :	�� �D ��8 ./  - �*- P�
 RS8 :

�M�/ ���".  7� 8/ �	� � x*M;�)-��u� ��8 �)
 ��� M

 �8 (g" !� �' �� *_'� ���M"��	� � �M	8� � '�T

(;� �
�D - J'� f8��  7)
�  7� Q�*4 '�/�(� �� -

"� � �	�(T �' ./ .�
!_ f�)  �54 �'" � 1/ :7 

�D :	� <(;�
� :�
�-  )Dolat Abadian et al., 

2010( M� .
 `:7�UG � 7 Valizadeh Ghalebeig et al. 

)2015( ���  !� �)!_ :	� :
�D �" '' .(�1��  �M3v�

 g ��� M
� :
�D �'" �8 �MT' �7 " `- M�  - �

:7�UG 9 h��;+7 (�  .'�'  

 �' ����� � �M	8�MD � �38 	� q_ T L�D�(*" .���

�� � >M� � �8 � �Qr(- '�� '()*+, �" n� 8 . 7 �Q � 7

  � .�	T - �'��_(- �(�$ - L�D�(*" ��M&� � ����' �
$ -

 �'��(G '�� ����� :7 " ��)!_ :	� � +, f
(T �'

�� ��M	8�MD ��� f8������  �*+4 � x*M;� L
$' �-

 �(� :7 " �r(- RS8 :7 " ����*8 j �/ � !D :7 "

�- ��M	8�MD  </ '�3+" � �T � �
 �+�T��- �
'��&� L��'

���O�� �- #� �_ L�3K ��- ��M	8�MD � 7  L�D�(*" �U
�

) �T -Lawlor & Cornic, 2002 :	� � +, f
(T �' .(

n" -/ �� �Q </ L��� MG :7 " � ������ � ��T '����  7

 �������" :	� #� �_ #�T :
�D J38 (� �


L�D�(*" J
(;��� L�D�(*" ��M&� :7 " �  7  '�T

)Najafi Babadi et al., 2018:7�UG  M8� �
 �' .(  � 7

� V�  f8�� ��TMahmoodnia Meymand et al. )2013 (

���Q �" '' . !� ����4�Q �,�� � 7 �' �O�(D  f
(T

 �4�� L�D�(*" ~� 8��*D '()*+, :7 "  - ��)!_ :	�

��T�� �" ��. !� ���� � eD(�� � J
(;� ��	7'  .�T

 �' � �T - :	� f
(T �&� ��M	8�MD nM��8 � �!;-

 `
 M�  - �" �8 ��T L" '()*+, :7 " �- (V	� �
 5�

:7�UG .'�' ���;+7 (9 h :7�UG � V� � 7  f8�� ��T

Azizi et al. )2011 � �3v� �OM�3+7 �" '' . !� ��� (
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