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Table 1. Some physical and chemical properties of the studied soil.  
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 )Available(  

     

1.02 1.43 2.21 3.47 0.81 25 1.2 
 

7.8  ��-�1�  

Clay loam 

  

 

1- Dracocephalum moldavica           2- diethylenetriamine Pentaacetic acid  
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Table 2. Effect of different salinity and humic acid levels on the average of height (cm), root length (cm) and 
shoot and root dry weight (g pot-1) of Aloe vera. 
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Root dry weight  

�*�� W�H  

Root length  

5*; >� V��  

Leaf dry weight   

U� %��  

Height  

    ���6%  

Treatment  

a4.12 a25.92 a18.31 *a28.13  0  
MN1 "��� )��6
(�Q�
  

Salinity levels (mM) 
b2.95  b16.07  ab15.86 ab27.09  60 
c2.06  b13.67  c13.59 b26.07  120 
b2.86  b16.87  a15.02 b26.63  0  

MN1 56
�6# �61� )��6
(�D6- �E ��:  

)1-Humic acid levels (mgl 
b2.88  ab18.44  a16.28 b26.66  150 
a3.38  a20.35  a16.46 a28  300 

* Within each measured properties, means of salinity or humic acid levels in each column followed by the same 

letters are not significantly different (p≤0.05) based on Duncan Multiple Range Test. 
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1- Thymus vulgaris                                     2- Nigella sativa 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

4.
4.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

25
-0

7-
09

 ]
 

                             5 / 11

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.4.4.4
http://journal-irshs.ir/article-1-397-en.html


���J�# � ">��6� �E�>� ! 

434 

�����E �6*8�;2 ��D����E �8 �:� �s /��_�� "��� }��� /#�8 ���� W�H �*�� �
EE�: 9�
� 2�I
 56
�6# �61� �E 

MN1 50 ��6
��: �E �D6- �
����% "�#�0� "��� �� /#�8 �#E �8 �	6D�"�# �D��� [�� �� �3�4 /#�+, �#����K�# E��E  �8

���� [�� �0� ���� >� �3 �:+�� �*�% �E�
"�# �J6
�6# ���� .E����8 �E�
"�# �J6
�6# �
����%  R8 "��� �E7��
 E��X� 

��� ��6: E�� )38(.  

>�?�@4  A'�B �6�7�	�' �+�--�'�5� 	��$ ��")DPPH( ���+ �C/?$ �'�  

  �	6D�"�# �E�E f������ ��_	% �8 E�E �*� �#"�#�0�  � "��� ��!�56
�6# �61�  W��D4� MN1 �E1  �5 %  �:���8��X
 ��

W�J�E�� E�>@ "�#DPPH ��Z
 V��E�� ��E�
� 9 /�J�#�� @ �#��Z
 "��E.�*� [��������X�% 9 ��6
[6\ "�#"�#�0�  �E ��!�

 W���3 <1� ��� �E�E �*�. "��� /��_�� ��9  ��X
 B��FW�J�E��E�>@ "�# DPPH ��Z
 /��_�� �� <�=� "��E��D��E �#� 

 .<1�[��D*6�  �:���8��X
 B��F "��� /�% MN1 �E120 �8 �� ��#�*
 �Q�
 ��6
 /��_�� ��Z
��E 20 �!�E" � <�=

W���) <��E �#�� ��3(. /#�8 "��D�
 c@ V�� � /��_�� C6=��D, 9"_�1� �� ����# /��_�� <Y�� �� 9R��1 

�61��6=8��, ���s�# � WqD;� �E E�8��8 � ��D;�1 "�#�*� �D;�� )1(9 7�1 /��_�� �6-�% W�J�E��"�# W�Z� +6=8� �E 

�D;���# �� � �� W���E @  �_6
��X
 <6��w W�J�E�� E�>@ "�#�
 �E�_�� E��)19( . B��F /��_��
 �:���8��XW�J�E�� "�#

 E�>@�E /�% �0� ����
 ���#�6: �E "��� ) ����E��40( ��6: � ��: R��
2 )55(  .<1� ��� d��_:E�_�� �� 300 ��6
 �E ��:

 �D6-56
�6#�61� 9 ���.
 <6-�Z���X
 W�J�E��E�>@ "�#  2b4 ���.
)W�J�E�� (E�>@ "�#�#�� �� <�=� ��Z
 /��_�� ��E17 

 [6� �8 ��s �# .<��E "�!�EMN1�# 150  �300 ��6
��: �E  �D6-56
�6# �61�  B�� % "��
@ �Y� >���Z
 E��� "��E

W���) <���� 3� �� �*#�+, �E .( �0� �1��56
�6# �61� ��6��1 �  ��6: ���613 �*�  �8 �� �E�E56
�6# �61�  7�1

 �:���8��X
 B��F /��_��W�J�E�� �� E�>@ "�#)14( .  

  

W��� 3-  �0�MN1"�#  � "��� n�DK
56
�6# �61�  �� �:���8��X
 <6-�Z�W�J�E��) E�>@ "�#DPPH ( 9(�!�E) �_6


) C8 C6����8��6
�E ��: (�>�% >� ��: �# �  � =� � R61�D, 9R��1 <Y����6
) ��:�E  (��:��68 �EV�� 6:�?�-@ �����.   
Table 3. Effect of different salinity levels and humic acid on the average of the ability of reactive oxygen species 

scavenging (DPPH) (%), total chlorophyll content (mgg-1 FW), and the Na, K, and P concentrations (mg 
kg-1) in Aloe vera leaf. 
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scavenging)  

  ���6%  

Treatment  

1215A A24371 B8682 A0.42 *B68 0  
MN1 "���  

Salinity levels (mM) 
1106B 19804B 15960A 0.29B 71AB 60 

1029B 19318B 18494A 0.23C 82A 120 

1097A A21347 A16333 B0.27 B68 0  MN1 56
�6# �61�  

)1-(mgl Humic acid levels  
 

1147A 21087A 13735B 0.31AB 73AB 150 

1105A 21059A 13068B 0.35A 80A 300 
* Within each measured properties, means of salinity or humic acid levels in each column followed by the same 

letters are not significantly different (p≤0.05) based on Duncan Multiple Range Test. 
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2- Descurainia sophia                                          2- Salvia officinalis                                            3- Allium sativum 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

4.
4.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

25
-0

7-
09

 ]
 

                             6 / 11

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.4.4.4
http://journal-irshs.ir/article-1-397-en.html


# �0�6
�65 1�6� ;�� ��� ��:+�"�# <K��... �1���  

435 

"�#�0�  W��� �E ��!�3 <1� ��� �E�E �*� /��_�� �� .MN1"�#  /#�8 �#�� �� <�=� C8 C6����8 9"��� n�DK


��Z
W���) <��E "��E 3C8 C6����8 ���.
 [��D�8 .( "��� /�% MN1 �E 120 ��6
 �#�� �� <�=� �8 �� ��#�*
 �Q�


/#�8 45 <��E "�!�E .�
��% /#�8 C6����8 � �� ��H ��8 _D�1�D� �� �� E���8 �� R61�D, �E �D;��"�# V�� 

����8_D�1�D� )18( �� � <6-�Z� �D*6� R�_�@ E�E <�=� >q6����8 )9( d��_: .<1� ���  �0� �8MN1"�#  �� "��� n�DK


 �8 �� �#�� �� <�=� ��6: C8 C6����8 /#�8 }��� ��� �?�-@ ��6:�	6D�"�#  [�� �� �3�4 /#�+,�	6D��# �
 �=�#���� 

)50( E����8 .MN1"�# 150  �300 ��6
 �D6- �E ��:56
�6# �61��D�
 /��_�� 7�1 9�V�� C6����8 " �E �X�% �8 �� �#

 MN1300 ��6
��: �D6- �E ��Z
 /��_�� ��E29  W���) �� ��#�*
 �#�� �� <�=� "�!�E3 .(56
�6# �61�  C6-E ��

 "�*� "��b,�� � /��_���D;��+6=8� cb� 99 E��E <�g
 �0� ��6: C6����8 �� �*�� W�H  � _D�1�D� 9f �% )46( � ��  /��_��

<Y�� "��D�
 �� �
 ��6: E�J��� /��_�� 7�1 9V�� C6����8 E��)39(�:+�� 9C6����8 <Y�� /��_�� �\�E C6-E ���� . "�#

 ��6�68�D��1 ����E�
"�# % 7��
 �8 ���� �J6
�6#a<1q,���8 7��K% /#�8 � "�6, �E �6;�
 �#E�� )39( �1��� �E .

 �0��E�
"�# �D�
 �� �J6
�6#�V�� C6����8 "�#" ���: ��6: �8 ��D����E �\���56
�6# �61�  /��_�� 7�163  "�!�E

 �� V�� C6����8 <Y��)52(.  

 '	 D��E >F!�1�2 �C/?$ ���+�'�  

  �	6D�"�#  � "��� �0� �8 E�E �*� f������ ��_	%56
�6# �61� �1 <Y�� ��R� V�� :��6 �?�-@ ���  MN1 �E 76%�% ��1 

 �5 % ��Z
�E�� ��E <1��
� 9 /�J�#��  � "���56
�6# �61�  �0���Z
��E.<���� " �������[�X�% 9 [6\��6
 "�#"�#�0�  ��!�

 W��� �E3 <1� ��� �E�E �*�. �	6D�"�#  /��_�� �� �8 E�E �*� ��!� C
��� [6\��6
 �=��.
MN1"�# "���9  <Y��

�E R��1 V�� �?�-@ ��6:  �E �8 "��H �� <��� /��_�� ���<Y��"�# 60  �120 ��6
�E R��1 <Y�� 9�Q�
 V�� 76%�% �� 

 /��_�� �#�� �� <�=�83 � 113 ��Z
 "�!�E<��E "��E W���) 3) �.��� .(1391 �8 E�8 d��_: (� E����8 �19 2  �3 

/�% ��� MN1 �� �=��.
 �E R��1 ����8 ��:9  �E R��1 <Y��V��  76%�% �� x�� 1�114 9235 � 430 �� �!�E<��� /��_ 

)45( .<Y�� E��> R��1 �E ����# �����   >��� �� �	�
��
�E"� >� CJ*
"�# "_�1� �  ���>�1 � <;�1 ��6: 
� �8 E�� 

<6�1 �-��D4� ���� >� <����� /6� >� �4 [�� �� �E �#�6: ����� � /#�8 �6-�% �E�
 5*; ��6: �� �� ��EW� �#��; <��E 

)53 .(�J� >� �:+��"�# C��% �� "��� �E 9�#�6: ������% �E � 4 <�=� >� �D��0 1�D,6R �  �1�R �E E�� �D;�� �
���� .

�E ��E�.
 "Q�� "��� ���.
 ��"�# R61�D, /#�8 �D��� � �� R��1 [�_\��� �
E�� �8 [�� C�� �_�� �� �� E_�# WE�Z% 

}��� ���� WqD;� �E >�1 � <;�1 �D;���" _6� �
E�� )6(. �� <6�1�
 ��� L���� �E R��1 �4 >� /6� cb� � �# ����%

 >� "��6=� �D��F� cb� �� ��8 � R��1 <Y�� /��_�� � E�� ��� /#�8 7�1"�#�I��  � "���3c�KD�� �*� �E ���� "��b,

E��E �0� )51(. E����8 150 �300 ��6
 ��: �D6- �E56
�6# �61� 7�1 76%�% �� /#�8 ��Z
 ��E15  �19  [6\��6
 "�!�E

�?�-@ ��6: R��1 <Y�� �� �#�� �� <�=� ����
� 9 ��Z
 B�� % MN1 �E [6� "��E56
�6# �61� W���) �*� ��#�*
 3 .(

56
�6# �61� Bq8 �:+�� �N1�� ���� E��E �8 "�F �:���8 "�� �� R��1 "�#@ cb� S��
 � �D��E �\� E�; � �#� ��61�

�
 ��6: ���\s �8 [�� .E���E�
"�# �� cb� �� �J6
�6# �#L1�% ��E �0� ��6:� <Y�� �� ��E�
"�# 9�J6

�L6  اچپی �6#

���: � <*8 E��E �\D=� �#�6: "�#)39( . 

 '	 D�E�GH >F!�1�2 �C/?$ ���+ �'�  

  �	6D�"�# _	%�� ���f��� �8 E�E �*� �#���6% [6� >�  �X�% �0� �E R61�D, <Y�� �� "���V�� �?�-@ ��6:  ��� MN1 �E

 W��D4�1 �!�E ��Z
E�� ��E .[��������X�% 9 [6\��6
 "�#"�#�0�  W��� �E ��!�3 <1� ��� �E�E �*�.  E����8 ��60  �120 

��6
� �#�� �� <�=�  R61�D, <Y�� [6\��6
 "��� �Q�
 76%�% ���Z
 /#�8 ��E7/18  �21  "�!�E<��E W���)3.( 

� �
��Y
 ) �.���1391��#�*
 ( ��E�8 �8 �� /��_�� MN1"�# 9"��� <Y�� R61�D, �E RF� 5� x�� 1�3 /#�8 � �E RF� 

�\�E /��_�� <��� )32(�E R��1 ����8 <Y�� /��_�� �0� . W���
 ���b� cb� �� �;�� �6�@�# �  �6%�8�# �E �E ��6: B�� 

� ��F����s �1��� ��#�*
 �   ����8 �� /��_��  �� � ! >� R��1 ����8 <Y��100 ��6
<Y�� 9�Q�
 R61�D, ��F����s �E 

 

3- Spinacia oleracea 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

4.
4.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

25
-0

7-
09

 ]
 

                             7 / 11

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.4.4.4
http://journal-irshs.ir/article-1-397-en.html


���J�# � ">��6� �E�>� ! 

436 

/#�8 � �E B�� /��_�� <��� )31(. �
 �8 E�8 �6� ��%�J� >� �:+��"�# C��% �� "��� �E 9�#�6: ������% �E � 4 

<�=� >� �D��0 K �  Na �E ��E �D;�� �
 .���� Q��Z
 [��������E ��E�.
 "Q�� "��� ���.
 R61�D, /#�8 �D��� � �� R��1 

[�_\��� ��� �8 [�� C�� �_�� �� �� E_�# WE�Z% ����9 }��� WqD;� �E R=6-���D
  _6� �
) E��6.( �	6D�"�# /#�+, 

Bhatt ) ���J�# �2008( E�E �*�  >� "��� MN1 /��_�� �� �83/  0  �%10 �D
 �� f���> �1E9 V�� R61�D, <Y�� �F�1 � �#

c��� ��6:4 ��Z
 ��H ��<��� /��_�� "��E )03(.  

 '	 �
�4 >F!�1�2 �C/?$ ���+�'�  

  �	6D�"�# �E�E f������ ��_	% �8 E�E �*� �# �X�% MN1 �E "��� �0�5 % �� <Y��  �E � =�V�� �?�-@ ��6: ��Z
 ��� ��E

E��  �/�J�#�� @ �#<���� � =� <Y�� �� "��E ��Z
 �0�. [��������X�% 9 [6\��6
 "�#"�#�0� �� �E ��!� W�3  �E�E �*�

<1� ���. �	6D��#  E����8 �8 E�E �*�60  �120 ��6
 R��1 ����8 �Q�
 76%�% ����Z
 /#�8 7�1 ��E8  �15  "�!�E

 �E � =� <Y��V�� W���) �� �#�� �� <�=� 3.( +, �E �*#���E��� �6� �8 "���9 cb� � <����� B� =� �� E�  �#�6:

`�; �E ��� <*8<6���F �� ���# �1�D1E B� =� 9R8 /#�8 �
���.
 .�#E C��F ��E� D1 �E B� =� `�;"�# ��� �� 

���QE >� ���� "�#�0� z���
 �� `�D*
 �� �8 }��� /#�8 <6-�Z� �
 B� =�E�� )15( � _6� <6-q4 ,[6�� ���8"�# 

B� =� R6=�8 �8 <Y�� � =� `�; W���
 �� �E MN1 ��6��, �\� �
9����E �
 R8����. �������[9 /#�8 <�� <Y�� B� =� 

 �EW�I�
"�# ����>  �� �����E 9E���
 �D*6� �E .<=��E `�; "��� E�� Q�� "��� <Y�� � =� <����#�6: "�# [6� �� 

20 �% 50 % /#�8 �
9�#E �
� [�� /#�8 ��6-E "��� E���8 � =� �#�6: �E ������� )48.( 6D��	 �3�4 /#�+,  E�E �*�

 �856
�6# �61�  W���)3 �0� (��Z
.<���� � =� <Y�� �� "��E  

#5�34 ���� 

  �	6D��#  7�1 "��� �8 E�E �*�"�#�0�  �� � �
�:+�� "�#���" �r�-��_6� ��J �?�-@ ��6: "��H �� �� ���  �8 7�1

 5*; >� 9�*�� W�H 9U� %�� /#�8V��  9�*�� �C8 C6����8 �  �E R61�D, � � =� <Y��V�� � R#[6�s9  /��_��B��F 

) E�>@ W�J�E�� ��X
DPPH �E R��1 <Y�� � (V�� ��.  "��� ���6% �0� �D�-�60 ��6
�:+�� �D*6� �� �Q�
 �Z-�N
 E��
 "�#

��Z
 �#�� �� <�=� .E��� ��E/�% L���� ��6: _6� "��� "Q�� ���6% �E �� C��% �9E�� D� ���� [��������?�-@ ��  �� ��� ��

 ���� �#�6:C��D
  �%60 ��6
 �Q�
)1/5  (�D
 �� f���> �1E.E�8 ���Z
 "��� /�% ����� �E 56
�6# �61�  >� "��6=�

"�#�0� E�E /#�8 �� "��� ��
9 ��8 }��� �+�� �E R��1 ���.
 /#�V�� .�� R#[6�s768�% [�� 9 � 7�1 5*; >� /��_�

 9U� %�� 9�*��B��F  .��E�: ��6: �E C8 C6����8 � E�>@ W�J�E�� ��X
�D�-�9 >� �	�@��  �8/�J�#�� 
�6#56 �61�  �E "��� �

�:+�� �D*6� E��
��Z
 ��� �Z-�N
 "�# ��E�
 �Y� �� 9E��� >� "�%Q�� ��E�.
 �1�56
�6# �61� <X� ����  �E��� B��=;

 .���� �>Q @ E�J��� /��_�� � ��6: ��[������� �
 E�X�*6, E��/#�+,"�#  ��6
> [�� �E "�D*6� ��
Q�� ��E�. >� "�%56
�6# 

�61� .E�6: B��!  

���6                                                                                                           References 

1. Allakhverdiev, S. I., A. Sakamoto, Y. Nishiyama, M. Inaba, and N. Murata. 2000. Ionic and osmotic effects 
of NaCl-induced inactivation of photosystems I and II in Synechococcus sp. Plant Physiol. 123(3): 1047-
1056. 

2. Astaraei, A. R. and R. Ivani. 2008. Effect of organic sources as foliar spray and root madia on nutrition in 
cowpea plant. Am-Eurasia J. Agr. Environ. Sci. 3: 352-356. 

3.  Babaie, K., M. Amini, A. M. Modarres, and R. Jabbari. 2010. Effect of saline stress on morphological, 
physiologic and chemical characteristics of Thyme. Agron. J. (Pajouhesh & Sazandegi). 86: 71-79. (In 
Persian) 

4. Banejad, H. G., E. Mokari, M. Esnaashariand, A. M. Liaghat. 2013. Assessment of the interaction of magnetic 
water and salinity on yield and components of basil plant. Iranian. J. Irrig. Drain. 7 (2): 178-183. 

5. Bernstein, L. and H. Hayward. 1958. Physiology of salt tolerance. Annual. Review. Plant Physiol. 9(1): p. 25-
46. 

6. Blumwald, E. 2000. Sodium transport and salt tolerance in plants. Curr. Opin. Cell. biol. 12(4): 431-434. 

 

4- Ziziphus jujuba 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

4.
4.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

25
-0

7-
09

 ]
 

                             8 / 11

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.4.4.4
http://journal-irshs.ir/article-1-397-en.html


# �0�6
�65 1�6� ;�� ��� ��:+�"�# <K��... �1���  

437 

7. Chapman, H. D., and Pratt, D. F. 1961. Methods of Analysis for Soil, Plant, and Water. University. California. 
Division Agriculture. Soil Sci. Pp: 60-62. 

8. Delatorre-Herrera, J., I. Delfino, C. Salinas, H. Silva, and L. Cardemil. 2010. Irrigation restriction effects on 
water use efficiency and osmotic adjustment in Aloe Vera plants (Aloe barbadensis Miller). Agr. Water 
Manag. 97(10): 1564-1570. 

9. Drazkiewicz, M. 1994. Chlorophyllase: occurrence, functions, mechanism of action, effects of external and 
internal factors (Review). Photosynthetica, 30:321-331. 

10. Ertani, A., D. Pizzeghello, A. Baglieri, V. Cadili, F. Tambone, M. Gennari, and S. Nardi. 2013. Humic-like 
substances from agro-industrial residues affect growth and nitrogen assimilation in maize (Zea mays L.) 
plantlets. J. Geochem. Explor. 129:103-111. 

11. Fuentes, V., N. Rodriguez, C. Rodriguez, and R. Ramos. 1988. Salinity tolerance including Aloe arborescens 
and other species. Agrotecnia de Cuba, 20(1): 1-6. 

12. Gee, G.W. and J.W. Bauder. 1986. Particle size analysis, hydrometer methods. P 383-411. In: Methods of 
Soil Analysis. D.L. Sparks et al. (eds.) Part 2. Am. Soc. Agron. Inc: Madison, WI. 

13. Ghasemi, E. M., R. Tookalloo, and H. R. Zabihi. 2012. Effect of nitrogen, potassium and humic acid on 
vegetative growth, nitrogen and potassium uptake of potato minituber in greenhouse condition. J. Agron. 
Plant Breed. 8:39-50. (In Persian) 

14. Ghasemi, K. S., Bolandnazar, S. J. Tabatabaei, H. Pirdashti, M. Arzanlou, M. A. Ebrahimzadeh, and H. 
Fathi. 2015. Antioxidant properties of garlic as affected by selenium and humic acid treatments. NewZealand 
J. Crop Hort. Sci. 43(3): 173-181. 

15. Gihuni, M. 2010. Comprehensive study of humic materials and their application in agriculture. Technical 
Journal 3. (In Persian) 

16. Grattan, S. and C. Grieve. 1998. Salinity–mineral nutrient relations in horticultural crops. Sci. Hort. 78(1): 
127-157. 

17. Gross, J. 2012. Pigments in vegetables: chlorophylls and carotenoids. Springer Science and Business Media. 
18. Guo, F. and Z. Tang. 1999. Reduced Na+ and K+ permeability of K+ channel in plasma membrane isolated 

from roots of salt-tolerant mutant of wheat. Chinese Sci. Bullet. 44(9): 816-821. 
19. Hernández, J. A., M. A. Ferrer, A. Jiménez, A. R. Barceló, and F. Sevilla. 2001. Antioxidant systems and 

O2−/H2O2 production in the apoplast of pea leaves. Its relation with salt-induced necrotic lesions in minor 
veins. Plant Physiol. 127(3): 817-831 

20. Hiscox, J. T. and G. A. Israelstam. 1979. Method for the extraction of chlorophyll from leaf tissue without 
maceration. Canad. J. Bot. 57(12): 1332-1334. 

21. Iqbal, M. and M. Ashraf. 2007. Seed preconditioning modulates growth, ionic relations, and photosynthetic 
capacity in adult plants of hexaploid wheat under salt stress. J. Plant Nutr. 30(3): 381-396. 

22. Jamil, M. and E. S. Rha. 2004. The effect of salinity (NaCl) on the germination and seedling of sugar beet 
(Beta vulgaris L.) and cabbage (Brassica oleracea L.). Plant Res. 7(3):226-232. 

23. Kashani, S. 2009. Study of the effect of salinity stress on chlorophyll content in sainfoin and alfalfa. J. Plant. 
Biom. Res.18: 89-77. (In Persian) 

24. Khan, M. A., M. U. Shirazi, M. A. Khan, S. M. Mujtaba, E. Islam, S. Mumtaz, and M. Y. Ashraf. 2009. Role 
of proline, K/Na ratio and chlorophyll content in salt tolerance of wheat (Triticum aestivum L.). Pak. J. Bot. 
41(2): 633-638. 

25. Khosravinejad, F., R. Heydari, and T. Farboodnia. 2009. Effect of salinity on organic solutes contents in 
barley. Pakistan J. Biol. Sci. 12(2): 158-165. 

26. Krishnamurthy, R., M. Anbazhagan, and K. A. Bhagwat. 1987. Effect of NaCl on the inorganic ions, growth 
and yield of rice. Oryza, 24:66-69. 

27. Kuo, S., B.Huang, and R. Bembenek. 2005. Effects of long-term phosphorus fertilization and winter cover 
cropping on soil phosphorus transformations in less weathered soil. Biol Fert. Soil. 41(2): 116-123. 

28. Lindsay, W. L. and W. A. Norvell, 1978. Development of a DTPA soil test for zinc, iron, manganese, and 
copper. Soil Sci. Soc. Am. J. 42: 421-428. 

29. Mackowiak, C., P. Grossl, and B. Bugbee. 2001. Beneficial effects of humic acid on micronutrient 
availability to wheat. Soil Sci. Soc. Am. J. 65(6):1744-1750. 

30. Bhatt, M., J. Patel, A. D. Bhatti, P. M. and A. N. Pandey. 2008. Effect of soil salinity on growth, water status 
and nutrient accumulation in seedlings of Ziziphus mauritiana (Rhamnaceae). J. Fruit. Ornam. Plant Res. 
16: 383-401. 

31. Marschner, H. 1997. Functions of mineral nutrients, macronutrients. Mineral nutrition of higher plants. 
Academic Press. 

32. Mazlomi, F., and A. Ronaghi. 2012. Effect of Salinity and P on Growth and Chemical Composition of Two 
Spinach Cultivars. J. Sci. Technol. Greenhouse Crop. 3 (9): 85-95. (In Persian). 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

4.
4.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

25
-0

7-
09

 ]
 

                             9 / 11

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.4.4.4
http://journal-irshs.ir/article-1-397-en.html


���J�# � ">��6� �E�>� ! 

438 

33. Mehrabian, S., A. Majid, and A. Khayri. 2011. Comparative study of anti-mutagenic and anticancer effects 
of leachate extracts and aloe vera gel in Karaj and Dezful provinces. J. Faculty Medicine. Tehran University  
Med. Sci. 12 (69): 768-774. (In Persian). 

34. Moghbeli, E., S. Fathollahi, H. Salari, G. Ahmadi, F. saliqehdar, A. Safari and M. S. Hosseini Grouh. 2012. 
Effects of salinity stress on growth and yield of Aloe vera L. J. Med. Plants Res. 6(16): 3272-3277. 

35. Morton, J. F. 1961. Folk uses and commercial exploitation of Aloe leaf pulp. Econ. Bot. 15(4), 311-319. 
36. Muhammad, Z. and F. Hussain. 2010. Vegetative growth performance of five medicinal plants under NaCl 

salt stress. Pak. J. Bot. 42(1): 303-316. 
37. Munns, R., J. Guo, J. B. Passioura, and G. R. Cramer. 2000. Leaf water status controls day-time but not daily 

rates of leaf expansion in salt-treated barley. Func. Plant Biol. 27(10), 949-957. 
38. Naderi, R. A. Yazdani, A. Bijan Zadeh, and U. Baathi. 2013. Study of the effect of humic acid on germination 

and early growth characteristics of Descurainia Sophia in salinity conditions, the second National Congress 
of Organic and Traditional Agriculture, August 30, Ardabil, Iran, (In Persian). 

39. Nardi, S., D. Pizzeghello, A. Muscolo, and A. Vianello. 2002. Physiological effects of humic substances on 
higher plants. Soil Biol. Biochem. 34(11), 1527-1536. 

40. Narimani, R., M. Moghaddam, A. Ghasemi Pirbalouti, S. H.  Nemati. 2018. Effect of humic acid and 
ascorbate on growth and biochemical traits of Moldavian balm (Dracocephalum moldavica L.) under salinity 
stress. J. Plant Proc.  Func. 7: 297-312. (In Persian) 

41. Nejad, S. M. H. and A. R. Aghdam. 2014. The study of gel production and morphological parameters of 
Aloe vera plant under salinity. Int. J. Agric. Crop Sci. 7(10): 737-741. 

42. Nelson, D. W., and L. E. Sommers. 1996. Total carbon, organic carbon, and organic matter. 3rd Ed. P 961-
1010. In: Sparks, D. L., et al., (Eds). Methods of Soil Analysis. Part 3, Chemical and microbiological 
properties. Soil Science of America and American Society of Agronomy, Madison, Wisconsin.  

43. Oke, F., B. Aslim, S. Ozturk, and S. Altundag. 2009. Essential oil composition, antimicrobial and antioxidant 
activities of Satureja cuneifolia Ten. Food Chem. 112(4): 874-879. 

44. Rhoades, J. 1996. Salinity: Electrical conductivity and total dissolved solids. 3rd Ed. p. 417-435. In: Sparks, 
D. L., et al., (Eds). Methods of Soil Analysis. Part 3, Chemical and microbiological properties. Soil Science 
of America and American Society of Agronomy, Madison, Wisconsin.  

45. Ronaghi, A., E. Adhamy, and. N. A. Karimian. 2002. Effect of phosphorus and zinc on growth and chemical 
composition of corn. Sci. Tech. Agric. Nat. Res. 6: 105 -118. (In Persian). 

46. Russo, R. O. and G. P. Berlyn. 1991. The use of organic biostimulants to help low input sustainable 
agriculture. J. Sus. Agr. 1(2): 19-42. 

47. Safarnejad, A. S., A. S. Sadr, and H. Hamidi. 2007. Effect of salinity stress on morphological characteristics 
of black currant. Quarterly journal of genetic research and conservation of Iranian pasture and forest plants. 

Indusut. Esfahan. 84: 15 (In Persian). 
48. Salardini, A. U. 2003. Soil Fertility, Tehran University Press. (In Persian). 
49. Shalhevet, J., M. G. Huck, and B. P. Schroeder. 1995. Root and shoot growth responses to salinity in maize 

and soybean. Agron. J. 87(3):512-516. 
50. Shams, J. 2015. Effects of Salinity and Drought on Morphological and Chemical traits of Aloe vera plant. 

In Biological Forum. Research Trend. 
51. Shiyab, S. 2011. Effects of NaCl application to hydroponic nutrient solution on macro and micro elements 

and protein content of hot pepper (Capsicum annuum L.). J. Food. Agr. Environ. 9(2):350-356. 
52. Sladký, Z. and V. Tichý. 1959. Application of humus substances to over ground organs of plants. Biol. Plant. 

1(1): p. 9-15. 
53. Tester, M. and R. Davenport. 2003. Na+ tolerance and Na+ transport in higher plants. Ann. Bot. 91(5): 503-

527. 
54. Thomas, G. 1996. Soil pH and soil acidity. 3rd .Ed. p. 475-490. In: Sparks, D. L., et al., (Eds). Methods of 

Soil Analysis. Part 3, Chemical and microbiological properties. Soil Science of America and American 
Society of Agronomy, Madison, Wisconsin. 

55. Valifard, M., S. Mohsenzadeh, B. Kholdebarin, and V. Rowshan. 2014. Effects of salt stress on volatile 
compounds, total phenolic content and antioxidant activities of Salvia mirzayanii. South Afr. J. Bot. 93: 92-
97. 

56. Walker, M. A. and B. D. Mckersie. 1993. Role of the ascorbate-glutathione antioxidant system in chilling 
resistance of tomato. J. Plant Physiol. 141(2): 234-239. 

57. Wojdyło, A., J. Oszmiański, and R. Czemerys. 2007. Antioxidant activity and phenolic compounds in 32 
selected herbs. Food Chem. 105(3): 940-949. 

58. Yazdi, M. 2004. Evaluation of Salinity Tolerance of Safflower Cultivars Using Abrasive. Master's degree in 
Agriculture, Ferdowsi University of Mashhad. (In Persian). 

  
 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

4.
4.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

25
-0

7-
09

 ]
 

                            10 / 11

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.4.4.4
http://journal-irshs.ir/article-1-397-en.html


# �0�6
�65 1�6� ;�� ��� ��:+�"�# <K��... �1���  

439 

 
Iranian Journal of Horticultural Science and Technology 21 (4): 429 - 438 (2020) 
Research article 

 

 

Effect of Humic Acid on Some Morphological and Biochemical Properties 

and Nutrients Concentration of Aloe vera under Salinity Stress  
  

S. Safarzadeh Shirazi*, S. Kavian and H. Gholami11 

 
 

 The objective of this study was to investigate the effects of humic acid and salinity on the 
growth and chemical composition, and some biochemical properties of Aloe vera. The 
experiment was conducted as a factorial arranged in a completely randomized design with three 
replications under greenhouse conditions. Treatments consisted of three salinity levels (0, 60, 
and 120 mM) and three humic acid levels (0, 150, and 300 mgL-1). Some plant properties such 
as height, root length, leaf and root dry weights, total chlorophyll content, the ability of reactive 
oxygen species scavenging (DPPH: Diphenylpicrylhydrazyl), and some nutrients 
concentration were measured. The results showed that application of 120 mM salinity 
significantly decreased plant height (7%), root length (47%), leaf and root dry weight (26, 
50%), total chlorophyll content (45%), leaf P (15%) and K (23%) concentrations, and 
significantly increased ability of reactive oxygen species scavenging (DPPH) (20%) and Na 
concentration (113%). Application of 300 mgL-1 humic acid significantly increased plant 
height, root length, root dry weight, total chlorophyll content, and DPPH in Aloe vera. 
Interaction of salinity and humic acid did not have any significant effect on the studied 
properties. 
Keywords: Humic acid, Salinity, DPPH, Total chlorophyll, Nutrients concentration. 
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