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Fig. 1. Mean comparison of water deficit stress and application of algae extract on plant height. The letters C0, 

C1 and C2 represent 0, 0.5and 1 g L-1 seaweed extract, respectively. Means followed by the same letters 

are not significantly different at 1% level based on Duncan’s multiple range test. 
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Fig. 2. Mean comparison of water deficit stress and application of algae extract on chlorophyll a content. The 

letters C0, C1 and C2 represent 0, 0.5 g / l,.and 1 g L-1 seaweed concentration, respectively. Means 

followed by the same letters are not significantly different at 1% level based on Duncan’s multiple 

range test. 
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Fig. 3. Mean comparison of water deficit stress and algae extract on chlorophyll b content. The letters C0, C1 

and C2 represent 0, 0.5 g L-1,.and 1 g L-1 seaweed concentration, respectively. Means followed by the 

same letters are not significantly different at 1% level based on Duncan’s multiple range test. 

 UF�3- E�& �C� 4B3
�B� �^��-�  UB���? "��5�� �� K��� ���8� ���B& � 	�A e?b .	3
�� ���1 �v#�B1 �: O��Q C0 NC1  �C2  ��

 N� ! =i�
 �3
�B� ]B&�&5/0  � �5B, �: ��11 4B3
�B� .=<� 	����: K��� �5B, �: ��1 "���: "�#O�Q"�#  On5G� w�5.�

	�L� VM< �: ��:1% ����: ��c ���2A .�
���
 4F
�: "�  

  

�;�2� �
�:��  

   ��IB�]B?�&"�#  	����: K��� ���8� T<�& ��� ���B& ��#�B1 �: 	,���Sargassum  ���1 �� �^��-� �:�#��  UF� �:

4  .=<� ��� �:�: ��.
Y�<��� ��B5
"�# ��=<: ���A 4B3
�B� �^��-� 2�  RZ.� �� ��IB� E��I�� [��� 	F.G E�& �?

]B?�&"�#  ��#�B1 � ��� ���B& ��#�B1 2� e��) ��#�B1 	���& �: 	,����#�� ���1 .=<� ��� (e#4B�c  Y�<� ����B5
"�# 

��=<:  RZ.� ���A ��	�L� UF� �� 	����: K��� ���8� ���B& �? ���1 ��#�B1 	,��� "��5�� E��I�� [��� "��:

 .�� E���2A ���: ����0 �: 	3
��e#4B�c 	�L� "���A }��, 2� K��� =i�
 ���B& �: 4B� On5G�	� ��.
 �? �� ��: �#:

	�L� �BC�& K��� ���8� =i�
 E��I��: �� "��:��6�  VM<�:��"�# ) =��: ��B1 ���: 	,���P<0.01 .(  

<����;  

  �v#�B1 40�FB, "��5�� UF� �: ��<�1��< ���8� �� ���B& ��2 E�& ���: ����0 �: 	3
�� ���1 "�#5  ��� �:�: ��.


��B5
 .=<� ���; 	F.G E�& ��2 �? K��� ���8� �� ��.
 ���B& ��#�B1 �: �? :�: ��.
 �# 	�0�FB, "��5�� ��IB� N��5��:

 �� �����25/88  =i�
 �: 	����: K��� ���8� :����? �C� �: 7�Q 4�� �� .:�� ��1��FB�5/0  �� ���-� 4�� �5B, �: ��187/90 

	�L� D�� & �? �B<� ��1��FB�)  =��: 7�5�? ��#�B1 �� "��:P<0.01e# .( �� K��� ���8� =i�
 E��I�� �� 4B�c1  ��1

 �:	�L� E��I�� e# 40�FB, "��5�� ��IB� �5B,)  =��: "��:P<0.01 �� � (18/99 .�B<� ��1��FB�  

<�;���  

   UF�6  � K��� ���8� �� ���B& ��� =,�Q �: �: �� E�& ��2 	3
�� ���1 ��#�B1 4B,��0 ��IB� �: ��� :���� "�#�BBf&

	� ��.
 	����: K��� ���8� :����?��B5
 Y�<� �� .�#:"�# �� 	����: K��� ���8� 2� �:� 5<� �? �� RZ.� ���A =<:

 VM< �: �# �:5/0  ���B&) �5B, �: ��1I � (1  ���B&) �5B, �: ��1II	�L� UF� �� ( 	3
�� ���1 �: 4B,��0 E��I�� [��� "��:

) =<� ���P<0.01 .(  
 

e
f

g

c

d

e

a
b

d

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

100 60 40

C0 C1 C2

C
h
lo

ro
p

h
y
ll

 b
  
(m

g
/g

) 

b
U

B�
��

�?

              	���2 =B���

Field capacity(%)

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

3.
11

.9
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l-

ir
sh

s.
ir

 o
n 

20
26

-0
2-

01
 ]

 

                             6 / 13

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.11.9
http://journal-irshs.ir/article-1-425-fa.html


2�����	 C�&B� �: K��� ���8���... 	� 

253 

  
Fig. 4. Comparison of phenolic Content in tomato plant as a result of Application of Seaweed Extract During 

drought Stress. The letters C0, C1 and C2 represent 0, 0.5 g L-1,.and 1 g L-1 seaweed concentration, 

respectively. Means followed by the same letters are not significantly different at 1% level based on 

Duncan’s multiple range test. 
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Fig. 5. Increase of lycopene content in tomato plant under drought stress due to application of seaweed extract. 

The letters C0, C1 and C2 represent 0, 0.5 g L-1,.and 1 g L-1 seaweed concentration, respectively. Means 

followed by the same letters are not significantly different at 1% level based on Duncan’s multiple range 

test. 
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Fig.6. Comparison of proline content in tomato plants under stress with and without the use of seaweed extract. 

The letters C0, C1 and C2 represent 0, 0.5 g L-1,.and 1 g L-1 seaweed concentration, respectively. Means 

followed by the same letters are not significantly different at 1% level based on Duncan’s multiple range 

test. 
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Fig. 7. Enhancement of free radical scavenging power by application of seaweed extract in tomato seedlings. The 

letters C0, C1 and C2 represent 0, 0.5 g L-1,.and 1 g L-1seaweed concentration, respectively. Means 

followed by the same letters are not significantly different at 1% level based on Duncan’s multiple range 

test. 
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different at 1% level based on Duncan’s multiple range test. 
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Research article 

 

The Effect of Seaweed Extract (Sargassum angustifolium L.) on Growth and 

Physiological Indices of Tomato under Drought Stress Conditions  
 

A. Mohkami, M. Habibi-Pirkoohi, A.Gh. Shahriari*, M.H. Ghodoum Parizipour11 

 

 

 Tomato is one of the most important foods and economic crops in Iran and worldwide. 

Tomatoes require a lot of water to grow well and are adversely affected by drought. 

Considering the reports published on positive effects of seaweed extract on increasing 

resistance of plants to abiotic stresses, the present study aimed to evaluate the effects of a 

seaweed extract (Sargassum angustifolium) on growth and yield indices of tomato under 

drought stress. This study was conducted as a factorial experiment with three concentrations 

of algae extract (0, 0.5, 1 g L-1) and three levels of drought stress (control, 40% FC, 60% FC) 

plus a non-stress treatment with three replications. To evaluate the effects of algae extract on 

tomato under drought stress conditions, a combination of morphological and physiological 

characteristics including plant height, photosynthetic pigment content, lycopene content, 

phenolic compounds and antioxidant activities were measured. Results showed that treatment 

by seaweed extract significantly increased plant resistance to drought stress and significantly 

increased plant height and the content of chlorophyll, phenolics, lycopene, and proline content 

and significatly improved reactive oxygen species scavenging capacity and superoxide 

mismutase activity in  tomato. The best results of morphological and physiological traits were 

obtained using 1 g L-1 seaweed extract. 

Keywords: Antioxidant activity, Proline, Phenolic compounds, Lycopene. 
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