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Table 1. Some physical and chemical properties of the studied soil.  
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1- Dracocephalum moldavica           2- diethylenetriamine Pentaacetic acid  

 [
 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

 ]
 

                             2 / 11

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


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

431 

�#����$ %�& � �"'�(�) 

  /��
>@ �� B��! C���D8�� �E 7-�F G�H ��C
�8��H � ��E�I% �E �1 ���J% ��	�� .�� �� �#���6% "��� MN1 �1 C


)� ! 960 � 120 (�Q�
 ��6
 R��1 ����8 S��
 >�  "��� WE�Z
)2/1 91/5  �3/10 �; �E �D
 �� f���> �1E(`  MN1 �1 �

56
�6# �61� )� ! 9150 � 300 ��6
 .E�� (�D6- �� ��: �-��D4� E���8 >� "�6:��� ��Y�
 ��"�#�I�� ���b� �;�� 9

"�#�I��  9���b�/6,  `�; 
�
>@ o�1��� <*8 >�
���: �� ��:��68 �1 "��4 "�#d���, fv1 .�� �E�_�� `�; "�#

�?�-@ ��6: [=�#  U� %�� �� ��� E��4 15 �D��1
���: �E �D
 �#<*8 �� d���, E�� 5� ) 
���: �# �E(. 6% "�#���56
�6# 

�61�  �E ��Xs ���
> ��!�� �� ���E15 ���J� >��  �8�; 2�I
 B��! �� <��8 >� f, �D # �E.D1� � 
�#�6:
@ ��� �E �#


���:�#9  .��E�: ���3�!�� �� ��4�
 �1 �E � 
�#�6: <��8 
�
> >� R6� � ��
 �E >� f, "��� "�#���6% 5� >�� �E ���
> ��

 .E�� "�6:��� "_�1� `�� >� �% �� �E�_�� ��6: �� ��� ��� CI� W�H �E 9��6: <��H� ���>��
���:� �#� �E �N.
 c@ ��61�

�� "���X\� ���_
 <6��w �4 ��.0 c@ � ���3� c@ x��; �9  <��H� "���X\� C6-E ��
���:> <6��w �4 �E �#����9  �% >�


���: B��! �#���<��: . >� f,8 
���: �E 
�#�6: <��8 >� ��
�:+�� �;�� �#����
 ��6: "�# ��6: U� %��9 �*�� W�H 
>� 9

 �% 5*; � � (����# �����) V���*�� �>����.�� "�6:  

����*� ���+��"�,-. �*/(* '	 ���0��"��+ ��"  

   ">�1��� � <��E�� >� f,V��  �;�� [66Z% "��� 9��6: �*�� �"�#�I��  �E ���b������ 9��6: "�#��# ��� c@ �� �# ��

�� �E�E �*D=� �N.
�� .����� "�
E �E 
�@ �E <��0 
>� �� 
�61� �% �#65  ���E% fv1 � ��� 5*; o�6=�1 � [�>�

�� �E�, �F�� c�61@ �E�� . fv1�>���� "��� <Y�� "�6:�#�I��  ��6: �E���>�1 5*; d�� >� D1� B��! [��� 9�� �E� 

 �8 >� ��: 5���� �E�, �#�6: 5*; �E�
  B�
 �� �J��DJ-� ���8 �E4  "�
E �E <��1550 =8�; o�6=�1 ���E � �� �D

 R	4 �� �N.
 c@ �� ���! b��8 >� ���� >� f, � ��� C4 W�
�� �E 5������8 �61� �E fv150 �1 �1����1� �� )7(. 

fv1  �E [�����I�9 B�E���� B���6-�
 ��6��
@ d�� �� � =� <Y�� )27(  d�� �� R61�D, � R��1 ���Z��>���� �	�1 "�6:

�� ��)7(.  

����*�1�2 3� 3�4��!� ���+  

   C8 C6����8 "��D�
  �EV��"E d�� >� �E� D1� �� �#C6D
���=8� -�111 �>���� "�6:�� )02( . >� �E� D1� �� fv1��\D1E 

 �D
�D���DJv1�)Epoch Microplate Spectrophotometer, BioTek Instruments, Inc., USA( ���I� cb�W�H �E �#x�
 "�#

645  >� .���� �����; �D
����DMSO  ������� C6����8 "��D�
 .�� �E� D1� ��\D1E �#�� 
������ �# ��6
 B��! �# �E ��:

W�
�� >� �E� D1� �� 9V�� �>�% 
>� ��: �?��� � ��� � ��61�Gross )1991( ��1��
  �N���)1( �� d��_: � )17( . 

�N��� )1:( 

Total Chlorophyll (mg/ g.FW) =
��.� ����	
��.�� ����

×������ ���� 

��.�� ��� ������ 
 


@ �E �8 Wt9 9����� �% 
>�  �ƛAW�H �E cb� 9 yK*
 x�
ƛ  � (�D
����)volume made "���.
 9� >� ���I R	4 �� �8

���1��� � �
.���� 

�/��$ �+�--�'�5� 6�7�	�'��" 	��$ )DPPH(  

  �� ��Y�
 ���I�"�6: >� ������# <X� /	�1 �;�� �:+��"�# <=�>���6�6�9 >� W���D
 70 % �� <�=� 5 �� 1 )��	4- 

��>� (�E� D1� �� .���.
 1 ��: �����  V�� ����E�,5*; [�>�% �� � �� �-�- 
�J-�� W�.D�� <���. fv1 5 ��6
�D6- Wq4 

�� 
@ ���3� � �� B�
 24 <��1 "�� �J6� �� <��1 200 ��E �E �.6FE )rpm (
�J% �E�E ��9�Z� ��4�
 �E .  ������� B�
 

15 �.6FE �E C;�E r�6 ��D��1 ��  <��1 6000  ��E �.6FE �E���F <��:. [6*��� 2�! ��� ��
���� ���I� <X� ��	�� 

/��
>@"�# "�Z� �E "�
E 20- ���E o�6=�1 "���X\� �� )57 .(<X� [66Z% �!�E �:���8��X
 W�J�E��"�# E�>@ >� 


�
>@ )DPPH: Diphenylpicrylhydrazyl( � d�� Oke � �J�#
�� )2009 (�E� D1� �� )44( . 5� ��D����6
>� �D6- W���
 

�-���D
 ����� E��
 �Y� �E 5� �-�- /��
>@ �DK�� fv1 .�� ��  
@1 ��6
 �D6- W���
004/0  �!�E �-���D
DPPH  ���3�
 

1- Dimethyl sulfoxide (DMSO) 

 [
 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

 ]
 

                             3 / 11

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



���J�# � ">��6� �E�>� ! 

432 

 �-�- �# B���D�
 .����C
�8��H f, � �� z��K
 >� <�b: 30 �.6FE  "���X\��E "�
E {�%� � 9�J���% �E cb� 
@�# �E 

W�H  x�
517 �� � �D
���� d�� "�D
�D���DJv1� �� ��\D1E t�,� )<8�� BioTek �J��
@( �>����"�6: �� .�!�E �:���8��X
 

W�J�E��"�# E�>@ )I (%�� �E� D1� >�  �N���2 ��1��
 �� :  

)�N���2:( 

E�>@ "�# W�J�E�� �:���8��X
 �!�E =
��#�� ����� �E ��� �����; E��– ����� �E ��� �����; E��


 �#�� ����� �E ��� �����; E��
×100 

 E�� 
@ �E �8�����; <1� �#�� cb� <.6.4 �E �#�� ����� ��� )����� ���% "��4 �8 "��\*�8�� "�_�� ����� 
��� .(����   

 "��
@ C6��% � ��_	%�E�E >� �E� D1� �� �#�����_��"��
@ "�# Excel (2016)  �SPSS  ����� �K=�22  �=��.
 �[6\��6
 �� �#

 
�
>@��
�E ��s "� "��
@ MN1 �E [J��E5% .�� ��	�� 

01
 � 2��34  

���+ :�
)'� 

   o�1����	6D�"�# �E�E f������ ��_	%�#9  � "��� �0�56
�6# �61�  W��D4� MN1 �E5 % �?�-@ ��6: U� %�� ��  �����Z
 ��E

E���
� 9 /�J�#��  C
��� [����Z
��E [6\��6
 �X�%9�� [�� >� .�*� "�#"�#�0�  W��� �E ��!�2  �E�E 
�*��<1� �� ���% �� .

�E�E �� W��� "�#29  /��_�� �� MN1�?�-@ ��6: U� %�� [6\��6
 "��� �?�-@ ��6: U� %�� [6\��6
 .<��E �*#�8 ���� ���  �E ���

MN1"�# 60 �120  �#�� �� <�=� "��� �Q�
 ��6
 76%�% �� /#�83  �7 <��E "�!�E .) "E_�1383 (d��_: E���  �8

: U� %����6 �J�  >��:+��"�# <K���1���  �8 <1� ��> B�� �� 0a%�6  ���F "���
�:E�6: �E .
�#�6 ��> ��� 9"��� /�% 

o�
@  71��
�D;�� � �#|�ID;� ��D*6 �E�
"�# �D;�1 <X� ��� : ��� ���E 
�� ��%�8 9/�% �� ����.
��6 � �_6 "�#��8�>�1 

>� ���� /�% � _D�1�D� /#�89 \�#� 
������%  >� S��
���  "E���D;���E � �# D��	6 /#�8 : U� %����6 ���� )58(.  �E

9�*#�+, Fuentes ) 
���J�# �1988 (��E�E 
�*� U� %�� � V�� W�H �8 RF�"�# �?�-@ ��6: n�DK
  /#�8 "��� /��_�� �� ���

<��� )11( /��_�� �� .MN1"�# 56
�6# �61� ��Z
 /��_�� ��6: U� %�� [6\��6
 .<��E �#�� �� <�=� "��E"��H �� �8E����8 

300 ��6
 ��:�D6- �E 56
�6# �61� }��� ��Z
 /��_�� ��E5  U� %�� "�!�E �� �#�� ���6% �� <�=� ��� �?�-@W���) 2.( 

�61� 56
�6# �� �60a% �� >�1 � <;�1 �D;�� "�# �#�6: � /��_�� cb� "�#�I�� 9���b� 7�1 /��_�� ��� � U� %�� �6: �

�
 .E�� )39(.  
  

 W���2-  �0�MN1"�#  � "��� n�DK
56
�6# �61� U� %�� [6\��6
 �� )�D��1(�D
 �*�� W�H 9)�D��1(�D
  5*; 
>� �

V��  �*�� � (
���: �E ��:)�?�-@ ���.  
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  
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Root length  
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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  
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)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 
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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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1215A A24371 B8682 A0.42 *B68 0  
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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 
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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. 

  

 

1. Assistant Professor and Ph.D. Student, Department of Soil Science and Former M.Sc. Student, Department of 
Horticultural Science, School of Agriculture, Shiraz University, Shiraz, Iran. 

*Corresponding author, Email: (safarzadeh@shirazu.ac.ir and rsafar2010@gmail.com). 

 [
 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

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.4.4.4
http://journal-irshs.ir/article-1-397-fa.html
http://www.tcpdf.org

