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Fig. 1. Effect of deficit irrigation on tomato plant height. Means in chart with the same letters are not 

significantly different using LSD Test (P≤0.05). 
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Fig. 2. Effect of deficit irrigation and silicon foliar application on fruit number. Means in chart with the same 

letters are not significantly different using LSD Test (P≤0.05). 
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Fig. 3. Effect of deficit irrigation and silicon foliar application on tomato fruit yield in plant. Means in chart with 

the same letters are not significantly different using LSD Test (P≤0.05). 
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Fig. 4. Effect of deficit irrigation on catalase enzyme activity in tomato fruit. Means in chart with the same 

letters are not significantly different using LSD Test (P≤0.05). 
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Fig. 5. Effect of silicon foliar application on catalase enzyme activity in tomato fruit.  Means in chart with the 

same letters are not significantly different using LSD Test (P≤0.05) 
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Fig. 6. Effect of deficit irrigation on peroxidase activity of tomato fruits. Means in chart with the same letters are 

not significantly different using LSD Test (P≤0.05) 
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Fig. 7. Effect of deficit irrigation and silicon foliar application on total soluble solids. Means in chart with the 

same letters are not significantly different using LSD Test (P≤0.05). 

 E<�7 - 23 �5��4�: �� 2484�49 	7�� 1����3 � ���1����� Y�� � ���� E3. 04?
�4� ����3 �1 ����1 ��1��
 R� c�K `�F*� ��F8� 

H� }� - ����: �� ���H: LSD �1  MN95% 	�V���1 	�
�����.  
 

0

1

2

3

4

5

6

7

8

60 80 100

E
3 

Y�
� 

� �
���

 �
��

 �1
��

T
o
ta

l 
so

lu
b

le
 s

o
li

d
s 

(T
S

S
%

)

 .)�"
:

Irrigation (%)

Control Silicon 100 mg/l Silicon 200 mg/l

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

2.
5.

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

6-
10

 ]
 

                             8 / 11

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.2.5.1
https://journal-irshs.ir/article-1-399-fa.html


 1��\� �1 2484�49 �45�%	7+�y� ���... 1�<��� =����  

147 

#3�/&����  

��	�3 ��C= ��4F
���  0�� H� E"�K/��+, ���7 ��47 H� ���� ��K�� �� �1 ��47 	�: H�4
 /��3 =1�1 ��*
 �1 	?
��
 �� �8��.��:4��� 1��) �100  /��3 D��� (	�: H�4
 �"�1	7+�����  	*��H � 	*��� �	7+����� 	!43 ��
�� �1����� 

 Y�� � ���� E3 /��S�� �2�S
: ;4-�V� H��483��, � HX�%�3 ���.��  1����3200 	�4� ��7�1  G��" �� 2484�49 �F4-
Y�� � 	��,/��S�� �� ���� ����  �1�<���  � ��4��1�����  �1 Y�� � ����MN9��� ) ���4�: 04��,60%  (	�: H�4
�� .
1����3  �4%��483� /�% /��3 D��� 2484�49��1�7 ��47 ���=  �3 ���C �� ��
: ;4-�V� /��S��2�S �4Z
 ���483� ���

.;��� /��S�� 2484�49 1����3 �� H��483��, � HX�%�3 2�04�T  � �1�� X�� �� �1�� 0�� ���F24Z�%����3��� �S�9� )�1����� 
Y�� � ���� E3 ( /��S�� W��� /��S�� � ��4� ;4!43 E� %23 /�% ����� �1 ��470������� .�� 	�:=  ��<��� 2484�49 ���4%

1��\� ���� 	�9��� E� % ���7 ��4723 /�% �� ;�8
 	?
�� 	�: ��4� ;4!43 /��S�� �	����.�  

4��5"                                                                                                                                    References  

1 . .� .���3�1391 	?
�� ���7 2>� �1 ;��1�� H� u, ;4!43 � 1�<��� =��� �� ���4�: 23 �456% 	9��� ., ���
 ����
.E4�1�� ��<*
�1 =���� 	9�����3  

2 .� =��4�� .1396 .�
�P�7 ;*3 J���� �1 09�9 E7 	��47 D��a � 	�: H�4
 1��:��;�� ��F9�\� �1 �� ���
 ����, .
.�k47 ��?*
�1 �H���*3 ���� ��<*
�1 .���� 	9�����3  

3 .� � .� =��4��. �-�4�� 	�F9�. 1397 .	���H�� �456% 23���4�: �� =1�<��� 	7+����� 	!43 � ��\���� _: 2>���� G��!F� 

���7	?
�� �1 ;�1 G�.4. % .��n� _: � `�[ �����= 268 -261 :49 .  
4 . =� =._ =1�+
 ��X�9 ./����*�� .� .� � .�����13902>� ���j, 1�8� �"�1 � ;4!43 �� ���4�: 23 �45�% . ���7 ���

;��4� �.N�� �1 	?
�� .����� 	
��
�� ���� ��?�3 04�F!� =8 .� !"  
5 . .���*F
� .i � .� =���%1�V91391 	
���� ���H��7 ��47 �1 ���� E� % �� ��<4�49 �� ���4% /4, ���H Y�C �5� .

(Echium amoenum Fisch & C.A. mey). ;*3 ���� � �����
�P�7 ��� =��57 -45 :3.  
6 .	9��.B =�1��: 	4 � ��,  � .� .���n"���,. 1395 �
���9 �� ��<4�49 �� �: /�<���� � 	<*[ /�% G��5� .

	F
: �
��H�� ��4z4- ��49��483��, ��S4� � ���483�(Foeniculum vulgar) .���:��  =	��47 1�3��3 �85 -71 :5 . 

7 .	
����: ;[�9 	��a� .� � .���H �S�S� .� .U =.1 =	�1�
 .1392 1�<��� � _: c�I� ��S4� �N��� 	9��� .���7	?
��  �1
 =�H���*3 �1 _: /��+, .����
H�� ��F9�512 -503.  

8. Allen, R.G., L.S. Pereira, D. Raes, and M. Smith. 1998. Crop evapotranspiration: guidelines for computing 

crop water requirements. Irrigation and Drainage Paper 56. Food and Agricultural Organization of the 

United Nations, Rome. 300 p. 

9. Amini far, J., Gh. Mohsen Abadi., M.H. Beigloii, and H. Sami Zadeh. 2013. Effect of deficit irrigation on 

yield, yield components and water productivity of soybean T.215 cultivar. J. Water. Irrig. Engin. 3 (11): 24-

34. 

10. Cherif, M., and R.R. Belanger. 1992. Use of potassium silicate amendments in recirculating nutrient 

solutions to suppress Pythium ultimum on long English cucumber. J. Plant Dis. 76(10): 1008-1011. 

11. Dhindsa, R. S., P. Plumb–Dhindsa and T. A. Thrope. 1981.  Leaf Senescence: correlated with increased 

levels of membrance permeability and lipid peroxidation, and decreased levels of superoxide dismutase and 

catalase. J. Exp. Bot. 32: 43-101. 

12. Gill, S. S. and N.  Tuteja. 2010. Reactive oxygen species and antioxidant machinery in abiotic stress 

tolerance in crop plants. Plant Physio. Bioch. 48: 909-930. 

13. Gine-Bordonaba, J. and L. A. Terry. 2016. Effect of deficit irrigation and methyl jasmonate application on 

the composition of strawberry (Fragaria x ananassa) fruit and leaves. Sci. Hort. 199: 63-70. 

14. Jureková, Z., K.  Németh-Molnár, and V.  Paganová. 2011. Physiological responses of six tomato 

(Lycopersicon esculentum Mill.) cultivars to water stress. J. Hort. Fores. 3(10): 294-300. 

15. Liang, Y., Q.  Chen, Q.  Liu, W.  Zhang and R.  Ding. 2007. Exogenous silicon (Si) increases antioxidant 

enzyme activity and reduces lipid peroxidation in roots of salt stressed barely (Hordeum vulgar L.). J. Plant 

Physio. 160: 1157-1164 

16. Marodin J.C., G.F.  Resende Morales, M. LS. Silva, G. G. Alexandre and D. S. Zanin. 2014. Yield of 

tomato fruits in relation to silicon sources and rates. Hort. Brasi. 32: 220-224. 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

2.
5.

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

6-
10

 ]
 

                             9 / 11

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.2.5.1
https://journal-irshs.ir/article-1-399-fa.html


����<�� � 	
��*!� �7H�� 

148 

17. Miguel, A. and M. Francisco. 2007. Response of tomato plants to deficit irrigation under surface or 

subsurface drip irrigation. J. Appl. Hort. 9(2): 97-100. 

18. Modarresy, M. and S. Rastgu. 2012. Reaction of yield and some morphological characteristics of different 

variety of tomato under heat stress. J. Field Crop Sci. 44(1): 59-67. 

19. Shahein M.M., M. A. Abuara, and A. M. Hassan.  2012. Effects of regulated deficit irrigation and 

phosphorus fertilizers on water use efficiency, yield and total soluble solids of tomato. Amer. J. Agr. 

Environ. Sci. 12(4): 1295-1304. 

20. Shao, G.C., S. Deng, N. Liu, M. H. Wang, and D. L. She. 2015. Fruit quality and yield of tomato as 

influenced by rain shelters and deficit irrigation. J. Agr. Sci. Technol. 17(4): 691-704. 

21. Shen, X., Y. Zhou, L. Duan, Z.  Li, A. E. Eneji, and J. Li. 2010. Silicon effects on photosynthesis and 

antioxidant parameters of soybean antioxidative systems in two cottons. Gener. Appl. Plant Physio. 33: 

221-234. 

22. Verma, S. and R. S.  Dubeym. 2001. Effect of cadmium on soluble sugars and enzymes of their metabolism 

in rice. Bio Plan. 1: 117-123. 

23. Xiukang, W. and X. Yingying. 2016. Evaluation of the effect of irrigation and fertilization by drip 

fertigation on tomato yield and water use efficiency in greenhouse. Int. J. Agron. 4(16): 1-10. 

24. Zeng, F. R., F.S. Zhao, B.Y. Qiu, Y. N. Ouyang, F. B. Wu, and G. P. Zhang. 2011. Alleviation of 

chromium toxicity by silicon addition in rice plants. Agr. Sci. China. 10: 1188-1196. 

25. Zhu, Y. and H. Gong. 2014. Beneficial effects of silicon on salt and drought tolerance in plants. Agro. 

Sustain Dev. Sprin. 34 (2): 455- 472. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

2.
5.

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

6-
10

 ]
 

                            10 / 11

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.2.5.1
https://journal-irshs.ir/article-1-399-fa.html


 1��\� �1 2484�49 �45�%	7+�y� ���... 1�<��� =����  

149 

Iranian Journal of Horticultural Science and Technology 21 (2): 139 - 148 (2020) 
Research article 

 

Effect of Silicon on Improving Vegetative Characteristics, and Fruit Yield 

and Quality of Tomato under Deficit Irrigation Conditions 

 
Z. Barzegar, M. Ghasemnezhad*, J.A. Olfati, A. Khalighi and M.R. Khaledian1 

 
 In this study, the effects of deficit irrigation along with a foliar application of silicon on 

growth, yield, and quality of tomato (Lycopersicon esculentum L. cv BHN) were evaluated. 

This experiment was conducted as a factorial arrangement in a completely randomized design 

with three replications. Tomato plants were planted in pots containing coco-peat and perlite 

(80:20 v/v). The plants were treated with different irrigation levels (60, 80, and 100% full 

irrigation) and different levels of silicon (0, 100, and 200 mg L-1). Results showed that with 

an increase in irrigation levels vegetative growth and fruit quality was improved. The highest 

plant height and fruit number were found in 100% water requirement. Application of 200 mg 

L-1 silicon significantly increased fruit number and yield in 60% deficit irrigation. Deficit 

irrigation significantly increased catalase and peroxidase enzyme activity. The application of 

100 mg L-1 silicon could increase TSS in 80% deficit irrigation. Overall, it seems that foliar 

application of silicon (200 mg L-1) could alleviate the negative effects of drought stress in 

tomato and improved growth, yield, and fruit quality under drought stress conditions.              

Keywords: Catalase, Peroxidase, Silicilic acid, Vegetative and reproductive growth, Water 

stress. 
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