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Abstract 
Due to the limited water resources for agricultural production in Iran, increasing water productivity and optimal use of water resources in the 
agricultural sector is essential. This experiment was conducted to study the effect of irrigation methods and plastic mulches on water productivity and 
early maturity of Melon culitvar “Garmak”, in Isfahan province. Statistical design was split plot based on RCBD in three replication with distributing 
three irrigation systems (surface, drip and porous pipe) in main plots, two types of soil covers (black and transparent and without cover as a check) in 
sub plots. The results showed that in terms of crop yield, there was no significant difference between drip and surface irrigation methods with a yield 
of 59 and 54 tons per hectare. Crop yield in the porous pipe irrigation method was drastically reduced, while the drip irrigation method reduced the 
applied water compared to the surface irrigation method by 50 percent and increased the applied water productivity more than 2 times. Drip irrigation 
had a significant effect on the early maturity of the crop, so that the early yield increased by 28 percent. The effect of different plastic mulches on 
yield, yield components and crop maturity was significant at 5 percent probability level. The interaction effects of irrigation method and mulching on 
yield and early maturity also showed a significant increase in both transparent and black mulch. Crop yield and yield of early maturity increased in 
both transparent and black mulch. The highest yield and early maturity of the crop were obtained in drip irrigation with transparent mulch, 66500 and 
22603 kg/ha respectively, which increased by 42 and 133 percent, respectively, compared to surface irrigation without mulch. Plastic mulches were 
effective in reducing soil evaporation, conserving moisture, controlling soil temperature and reducing weed growth. For optimal use of water 
resources, the use of drip irrigation in combination with plastic mulch in Melon crops is recommended as a solution to reduce water consumption and 
achieve a marketable product. 
 
Keywords: Drip irrigation, Isfahan, Mulch, Surface irrigation.  
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Table 1. Chemical and physical characteristics of research site soil 

Depth Soil Bulk density Field capacity Wilting point pH P K OC 

(cm) texture (gr/cm3) (%) (%)  (ppm) (ppm) (%) 

0-30 Silty clay loam 1.48 24 13 7.6 11 325 0.8 

30-60 Silty clay loam 1.46 24 14 7.7 2.3 305 0.7 
60-90 Silty clay 1.47 26 16 7.6 7.8 240 0.5 

  

  

  



-./0� 1� 2�%3 4�� ��� �50��� � 6�7 48" ��� 9:;"0<� �� 
��� ��� =5 >%�? 

  

 
���11 �  
��	�1 �  ����1400 

49

  

 

 L  ���'� ��*	+ ��������$���  �� �����  :��� �� �$

�$�$  �$�.*�� ;�8 :��4� $�,F+ @�� � "��	1��� ���

 .�1�8 :��4�;  >,B�����  �� �$��K# �$ �����  ��  �� ��

���F� tFC � ��F�# �� �� ���D ��� 15-0 � 30-15 

*���" �*�;�8 � ���F� �$�$���B �  ���� &�� 24  :C��

 ��  �$105  �0�$"*��� $��D K� Q��������� ��" 

������ D���  "C��� :�<�m �W �# ;�8 :��4� $�,F+ �

��B L  >+ 
��K# ���� .�1 �,��(� � ���D ~$�.*�� >

>-� Z
�k .�1 �$�.*�� �
� q���� �� ��/�d�  

)1 (                            TAW= (FC-PWP) ×Zr/100   

)2                                           (RAW= P×TAW  

TAW �$�.*�� >��B L  >+"*��� � �*� �FC  :��4�

 "FoW �$�C�N� "C��� :�<�m/�$ ��� PWP  :��4�

b��$ "D$���� �A'� "FoW��/�$ � Zr �!
� tFC �

"*��� ��*� RAW >-� :��4� ��/�d�"*��� � �*� � P  

>-� Z
�k ��/�d� :��.  


:1�$$� ��$��� ����0 ���� �� �$�  � �1 Y��1

�� ��� 
�n �� Y�Fo�) ��=(� "��$��  ���K� ���	C

�$�%5FC 

��# (�1 �*<�D �E� �$ "��$�� $��K# @��F1 

$��� ��N�� ����� ���0 ���� :��4� ����� ��5(� �� ��4 

��� �#�� �#� ��� XA�� �  $��K# � ����� ���� ���  "4 ��

n�
 ���  &�+ �� �$ U5*V�
:1�$$� ��$���  
�)���� .�1

������ �*� �� "!
���  &�+ �� �$ �#�� �$ ��4 D��� .�1 

��� 
�)����  &�+ �� �$ �#�� �$ "
��� ]���� �#  "!
��� 

�1 

��#. � ��������� D��� @�� �� �#�� �� ��� XA� 

Punching .�1 �$�.*�� ��� ��� ��*�� @�� 

� �$  ���

������ t�B$ �����# �� ��1��0  ���D  P
 ��� y6� .�1

������ wV!� XA� �� gp�+ ���  $��K# � ���D ��0 ��� �$

��1� $ ���B �y	0 ��F� �� ���)
$ gp�+ �B�� ��� � �$�

�  ��$ �# ��$ �A'� �� �� :�9C �$�+ 
�n  �� y6� � ���gD

 �$�$ @�� $�
� :B$ �� � "}�B t�B$ �����# �� � �1

������ ��� XA� Z��	# t
�4 �� � ���D  .�1 
��K# �� "4

e�,
�'# �5W�� �� �>
��� � q���� �� :1�$�� ���$ �8���  ��4

���� $�C �$ $��K# "<$�=# �� � ��F�# �� �� ����� ���

 :1�$�� ��)!
��� 1 ���F� �$ .�
P �/  :F�B �� "��D

 �$ ���� :1�D��  � � �0�$80 "*��� �� $��D  &��72 

���F� $�o� ��� �� �1 �$�$ ���B :C�� ��� P!8  ��1

� P!8 �$�� �/�$ L  ���� ��  .��  :�$ ���0 $��� ��N��

�� ��5(� ������ �*��*+�<� �5��� ) �1 ���DRaeisi et al., 

2014.( �$�$ ]�� �$ �� �',4 >�+� ��N<�  ����  ������ �� � ��	�

MSTATC �$�$ 
�)���� � ���1 N�d��  �� ��  ����  PF+ �	n

�	��$ 
%��$ ��  ��F*W� XA� �$5 ��
�'� �/�$ �1��.  

  

��� 	 ��
�� 

���
��  �!"� 	 ���
��  

$�$ ��!� G
�*� @�� ��OT# �+  ��=(� $�%5FC �� �����  ���

 ��F*W� XA� �$ ����  �E� ��1 "	K� �/�$  .:�� ��$

�� �� ��=(� $�%5FC 

�#f�� @�� ���D��+  ����� 

��AB � ��N�� �� � �4/59 �� ��*%� �$ 
#  �$ �+ ��  :�$

 $�%5FC �� "(A� �����  @�� �� ��
�'�3/54  �$ 
#

��� $�%5FC ���*%� �# �$ ��=(� $�%5FC .:1�$ � ����� 

��AB ��  �� :,�� "(A� ����� 9  �/�$:<�
 �
�N<�. 

��AB �����  @�� �$ ��=(� $�%5FC $�,-�  �� :,�� ��

����� q��# "(A� @��  ���B ��
T# $��� ".5*V� ���D

 .:�� �*<�DBaghani and Bayat (1999) �$ �O� "���� �� �

��AB � "(A� �����  @�� � �� ��!� �����	� :C��� �

��AB �����  @�� �$ ��=(� $�%5FC �+ ��$�$  �� :,�� ��

"	K� �
�N<� "(A� �����  b� .$��$ ���$  
�	nBaghani 

and Khazaei (1999)  ��N��8 ��� "-��!� "!
���  �$

��AB �����  @�� �$ ��=(� $�%5FC �+ ��$�$ ��!�  ��

 "(A� �����  �� :,��38 -18 �N<� �/�$ :�� �*<�
 �


 ���0) $��$ :'��A� e�*,�� ����� 

� G
�*� �� �+2 .(  



&�%� �'()�* 
�� ����+� 

  

 
���11 �  
��	�1 �  ����1400 

50

 G
�*������ Fuentes et al. (2018)  �'A	� �$

�F�� L�	0 P!8 Q�N%#  �� ��!+ �� "F�5B� �E� �� �+

 @�� �$ �����	� $�%5FC �+ $�$ ��!� �$��$ :'��A�

��AB �����   �� ���F� "(A� ��;�8 @�� ����� "%�*�9� 

1/70  �����  @�� �� ��
�'� �$ �+ $�� ��*%� �$ 
#

) "(A�65  (��*%� �$ 
#8  .:�� �*1�$ �
�N<� �/�$

b� 
�	n  �$����� Reddy et al. (2020) "'�.5# $����+ �

��AB �����   � ��;�8 @��  �� ���F� "%�*�9�80  �/�$

���� 
��T#  $�%5FC ����$ ����D "� 18/71  ��*%� �$ 
#

��AB �� :,�� � $��  $�%5FC �� "(A��
� ��91/45  
#

 G
�*� �� �+ :1�$ ��#�� ���*%� ��Kumar et al. (2012) 

 

� G
�*� ������ .$��$ :'��A�  

 �����  �$ ���D "%
$N� �$ � ��#�+ ��$ �� �����  ]�o��

��AB  L  ��N�� 
��T# 
Fk ��������$��  ����-)� � ���D

 ���+ Z0�� �"C��� :�<�m "%
$N� �$ ;�8 :��4�

 �� ���D�50 � �$����+ L  ��N��:�1 �1� $��� �

 :�<�m �$��(� �$ ;�8 :��4� _.W .�1 ;�8 �g��

$�%5FC ��N0� � $�%5FC �
�N<� �� ��9C �"C��� ) $��K#

��� ��  ��� q��*����� ����m :�Kk� $�,-� sC�� (

 ���� G
�*� �� �+ :�� ��1 ��=(� "�� $�� �Rezaei 

et al. (2017) � Wang et al. (2016, 2017)  :'��A�

 �+ $�$ ��!� ����  >�5(# � �
No# G
�*� .$��$ @��

� ���� �E� �� � $��K#�� �� � q��*� ������ N��  �9*8�

"	K�  .�	*<�D ���B &��.*� ���D �$ �$ � �*1�$ ���$

 �E� �� �n�D�w8�1 @�� 
�� ��+g� ��� ��AB ���  ��

"(A� � 	K� �9*8�" ��$  � �!� ����!� �$�#�� ���D 

�*�$ �	�� ���1 

� "d� �@�� �E� �� �� � $��K#�� �� 

� q��*� ������  @�� �� :,�� �9*8� ����# "(A��
�

"	K�  ���B &��.*� ���D �$ �$ � ��$�$ ��!� �� ���$

�	*<�D  ���0)2��+ :5C .( �$ ��=(� $�%5FC �

"� �� ����# "(A��
� @��  ���D "�  ���� 
��T# ]�C ����#

�� >�d$ "0��8 ")*<�D  �$ � �����  @�� 

� �$ ��

$�%5FC � U�Kk "!
�� �1� ��o�*�b+ �#  .:���$ ����

 
��T# �+ :�� �  �� "+�W G
�*� >�5(# � �
No#100 

 L  �/�$����$��� � �����N<� �
�=*V� �� �$ �� ��N

� $�C �� ������ � $��K# ���=(� $�%5FC� �� :,�� ��

 
��T#75  L  �/�$����$��� � ����� 
 �:�� �$�F� $�o

w8�1 

� �E� �� "d� � �9*8� ���# 
�����F� ��
�
 :

� ���� )100  �75  L  �/�$����$��� � ���� XA� �$ (

 ��F*W�5 	K� �/�$" � .$�,� ���$
�*� 

 $�$ ��!� G+�  ��

+ L  ���'� ��� �$����+��100  ��75 5FC �/�$% $�

�� ��+	K� ���" ��$� �� .:�� �*1��� "� �E�  ��� �+

 ���0� �� ������  :
�
�� �����F�# 
�� b+ �9*8�

�� ��� �����   ���D "�  ���� 
��K# @�� � "(A� @��

 G
�*� .$��$ ")*��Reddy et al. (2020)  �  �� "+�W N��

 
��T# �� �+ :��80 ���� �/�$  �����  @�� �$ ���D "� 

��AB  �� ���F� ��;�8 @��  �� ��=(� $�%5FC "%�*�9�

 $��W �%5� �*<��� ���+ �-	#8  �*1�$ �
�N<� N�� �/�$

 

� G
�*� �� �+ :������� .$��$ :'��A�  

$�� $�%5FC >�5(# � �
No# G
�*�  �+ $�$ ��!� Q�

��@ ��� �����  	K� �O�" ��$� ��=(� "��$�� ��  P��D

��=(� (���� q��*� ��� � ���� $��K#) $�%5FC ��N0� � 

�$���� �� �(�� �+ ��AB �����  ��  "(A� �����  �� :,��28 

 �/�$ ��=(���� � ������� Q� ��� � $�F� ��d�# ��#  �$

�*�$ ���B �#�� :<�D ���0)2 ������� ��=(� ��N�� .( �

��� ".�/ Q� �� &�0  $�� � ����� �$ f�� :F�B :5C

���  �� � �$�� ������!+ �0�#$��� �!�F� �Y��� ���� �#

 G
�*� .:�� ��$��8�� "
f�� :�F��Rao et al. (2017) 

��AB �����  @�� $����+ �+ $�$ ��!�  �� ���F� "(A� ��

;�8 ��� �����	� ��=(� �$ "%�*�9� @��  ��� 

�#

�� �� �
���� :!D��� �� � �$�$ l�=*8� $�8  @�� ���	C

.:�� ��1 "<�K� �#��  
  

  

  



-./0� 1� 2�%3 4�� ��� �50��� � 6�7 48" ��� 9:;"0<� �� 
��� ��� =5 >%�? 

  

 
���11 �  
��	�1 �  ����1400 

51

   

Table 2. Effect of irrigation methods and mulching on yield, yield components and early yield 
Average weight of fruit Number of fruits Early yield Yield 

Treatment 
(Kg) (Per/ ha) (Kg/ha) (Kg/ha) 

    Irrigation methods 

1.66 a 32518 a 14313 ab 54340 a Surface 
1.78 a 33333 a 18330 a 59389 a Drip 

0.94 b 19148 b 9767 b 20461 b Porous pipe 

    Irrigation management 
1.47a 29679a 15074a 45361a 100% 

1.45a 26987a 13199a 44199a 75% 

    Mulches 
1.34 b 26963 b 8196 c 41305 b No mulche (cheek) 

1.46 ab 28111 a 14763 b 45794 a Black 

1.58 a 29926 a 19450 a 47091 a Transparent 
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Figure 1. Interaction of irrigation methods and mulching on, A: Yield and B: Early yield 
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Table 3. Effect of irrigation methods and mulching on soil moisture and vegetative characteristics 

Treatment 

Soil moisture 

0-15 
(cm) 

Soil moisture 

15-30 
(cm) 

Plant weight 

First stage 
(gr) 

Plant weight 
Second 

stage 

(gr) 

Plant length 

First stage 
(cm) 

Plant length 
Second 

stage 

(cm) 

Leaf surface 

(cm2) 

Leaf number 

In plant 

Leaf weight 

In plant 
(gr) 

Irrigation methods          
Surface 15.3 a 15.4 a 791 a 1018 a 80 a 110 a 8197 a 76 a 306 a 

Drip 14.4 a 14.9 a 741 a 956 a 72 a 105 a 8376 a 73 a 292 a 

Porous pipe 11.2 b 9.4 b 275 b 308 b 41 b 45 b 2799 b 40 b 108 b 
Mulches          

No mulche (cheek) 12.6 b 12.1 b 473 b 746 b 55 b 83 b 4848 b 49 b 188 b 

Black 14.5 a 14.4a 696 a 864 a 72 a 93 a 7380 a 74 a 261 a 
Transparent 13.8 a 13.2a 638 a 873 a 67 a 95 a 7145 a 67 a 257 a 
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