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Abstract   
Seed germination is a critical stage in plant life. Salinity is one of the most important abiotic stresses in plants that makes it difficult for the 

germination stage of many plants. In order to investigate the effect of priming seeds of basil (Genovese cv.) with amino acid on germination 

characteristics of seeds under salinity stress, an experiment was conducted a factorial based on a completely randomized design (CRD) with four 
replications in the physiology and medicinal plants laboratory of the Faculty of Dr. Shariati Technical and Vocational College of Tehran (TVU). 

The Experimental treatments included levels of salinity (0, 3, 6 and 9 ds/m) and priming of seed basil with amino acid (L-cysteine) at three 

concentrations of 0, 100 and 200 µM. Salinity stress had a significant and decreasing effect on all measures of traits. Priming of seeds with amino 
acid had a significant effect on all investigated traits except coefficient of allometry (CA) and reduced the effects of salinity stress. Germination 

percentage did not decrease significantly up to, salinity of 3 dS/m, but at 6 and 9 dS/m salinity reduced by 8 and 41%, respectively, compared with 

control treatment. Amino acid increased the seed germination rate up to 100 µM at 6 dS/m of salinity, but it was not effective at 9 dS/m. Seed 
priming with 200 µM amino acid had the highest length of radicle (28.2 mm), which was 19% higher than the control treatment. The length of 

plumul with compared to the control treatment, was also increased by 7.6% and 13.9% in the concentration of 100 and 200 µM, respectively. As a 

result of seed priming with amino acid, the seed vigor index increased by 24.3%, seedling fresh weight by 10.3%, seedling dry weight by 42.8% 

and seed germination uniformity by 33% increased compared to the control treatment. The minimum effective concentration for the effect of 
ammonia acid on the germination of basil seeds under salt stress was 100 µM. In general, the results showed that seed priming with two per thousand 
amino acid improved the germination characteristics of basil up to a salinity of 6 ds/m. 

Key words: Coefficient of allometry, Germination percentage, Germination rate, Length of plumul, Length of radicle, Seed vigor index. 
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8+;&	�� ��M +(  �* �G*��*  3� ��v  ��
nnn� &�/ �+ % �	

�
�
J �#���	��	 �
! �nnn-��* x�/ �* �nnng�� 8/�w; �
�Q�V� 8+; ��M+( &�S�� �G*�* ��+�X �+n-� cb�- L+e�nK+n-  �*

�� V�5nnnW�
�
J �* Yh(�
!  ��
nnn� 8�( Y���nnn� 3S(
.��	�% ��J� � ����\ 

O�
 � ���/��  

 �nnng�� 8/�w; c�nnn- �	1401  V�
nnnW �*8���!X 
Z,�U �	 N��
���� [�\ ]^���  �* ��	�nnn9(��'_  �	 ��� (

% � �=
,
�7+� ���nnn����!X �nnnn�� 6U�( � �����	 &�/�+
���� � ��� �� �
�	 &���2	 �� ���	 ������ &��'( &��-�
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 `#�:� [
.nnn- N��nnn� 8���!X ��/��M+( .��	�% ��J�
) ��
�0 �3 �6  �9 �- 	a�M�! ��� �*) ��+�X �+- � � (0 �

100  �200 �f
� �� + � 6nnM
  ��
nnnn� uh � �  .	
*  (
T��nn-���#� )NaCl(  �* &�M,X 1�� 3��nn� !� ��nn� �+'(

 {
#25/99  7+
 �	�5�- � 	�
� ��+�X �+- � .	
* �W �	b�c-
L+e�nnK+nn- )cysteine-L(  ���+M+nn� c
��� �*S2NO7H3C 

 32�-&�M,X 1�� 3���  {
#2 �*97 .	
* �W�	  
 ��+ % �G*  ��� *� 8��� !X ���J� 3' J &�S �� �����	

 7hnnn- TU�)Genovese  c�nnn- �	 �+,���� �
nnn�� �+,
(2021 
 (�	^+��
�2���	 !� ��+%� �7;  &��'( &��-� .��	�% �+'(

T��nn- 3��#�
q+/ �* �/�G* aqnn- �	 �* �nnW�	 V��m�; 
 aq-  � �

5$�g  �v+U	m�; oX �.v� oX �* �h(�� ��
�

�
�� Rostami et al., 2018) .( V�� �* �/�G* `9 
12 
 3$�nnnn- c
#S� �	100  �200 �f
��� +�  �� +�X �+ nnn-�

8+; �/�G* ��
�G� &��! V�� 3�G% !� a; ��
�� ��M+(
 V�� �*24  �(���+/	 �( �����% ���U � ���( �	 3$�nnnn-
 .�
 
nnn� �}� +M���; ���+ / V��Q� &	�� �p�2 �
P�� �*

 ��
�M+U�* ��/�G* `nn9
 V�� �* 7+
12 	 3$�nn-�&�  oX
�.v�  6nnn�2 aqnnn- � �����% ���U  �	�	 ���U � ���( �	


nnn� �(���+/	 �( �
�nnn��
 )Bahmani et al., 2014 .( �	
���	� ���; x��46� � +�nn-^; 8�	.U �* x�nn9� ��*� 
�
�/	 10 ��
�nnn- ���� �	 ���; �/ N2�	 � �+'( 	�$ GO��

LM(��  ���Mnn� LM(��)45(  ���U aqnn- .�nn� �	�	 �/ N2�	
���; 8�	25 � �	�	 ���U �G* 	�$ ���; �/ �* ���v� 8�	

m�; �#+�3P#O !� ��+, ��
nnn� ��nnnn� �+'( �P
 	�
� ��/
��	�% ���nng� )Fallahi et al., 2009( .c
#S� 6M
 N� 

3P#O �+'( ���* !�+
 	�
���/ ��
�  ��!5 �- 	 a�M�!
 �.*�� !� ��� �*1 3P#O ���* � �f�* ��/5 �nnn-	 a�M�!

 ��� �* �.*�� !�2 � �nnn� �	�5�nnn-� � ��� ,� 3���/  ���'

3���/ �* ]�	���m�- c���� ��.   

 �.*��1   TDS (mg NaCl)= EC × 640  

 �.*��2   TDS (mg NaCl)=EC × 840  

 ���
nn� c�M$� !� a;���; o�	 	��nnK� T#+����; �* �/
 ���	 �* ��� 6U�(� N2�	 �	 �2±25 ��
�- 3*
\� �	��%

 �hnnnK
85 Y���nnn� � �nnnnW�	 � ���( �
�nnnn� �	�	 ���U 
)Ghassemi Golezani and Dalil, 2011 ( �/ �24  3$�-

�
 �
J ��/ �G*  	��� ( ��+ �� .�� 	�% F��M nnn� �	! L++�(
�
�
J�nn��� ~��2 ��G* �
! �* �_ ]�	��� c
\	� �#+� ���

 �G* ��-
; !�	
* )Hardegree and Van Vactor, 2000(. 
 V�� �* 8���!X10  L�� 3� G% !� a; .3� �	 ���	� !��

V��`U
�� 8���!X � �!��
 � �P
 	�
� V�5nnnW � ��+%
��	�%.  

�
 �
J �nnnnW�	 �. *�� z��\ �
!3 �� 	�% �h nnn-�S � 
)Pirasteh Anoshe et al., 2011(  

 �.*��3   GP=100 × NG / NT  

NG �	! �
 �
J ��G*  	��� ( �NT � ��G*  N�  	��� ( 

GP �
�
J �W�	�� �
!.���*  
�nn
�
J 3nn$�nnn-�
!  �nn.*�� !� 7+
4 	��X�* �nn�	�% 

)Pirasteh Anoshe et al., 2011(.  
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�U�nnn-Y2 �* �_�!��
� 8���	�% ��+% )ISTA, 2002 .(

�
 �
J ��2�
� ��
!  �.*�� !� �	�5�nnn-� �*  7+
5  �h nnn-�S�



�-��* �+QR( �+-� ��+�X cb�- L+e�K+- �* �
�
J�
! �G* &�S��...  ����
 "
#$ � ������ �G* &���� / �#J 12/ ���M� 3/ 7+��; 1402 

29 

��	�% )Soltani et al., 2001( 
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�
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�#; �+,
( �	 ��+�XL+�X�
�
J 3$�- � �W�	 8��7�� ��/ �
!
�� ���#; 7��nn-
+* 6��S( �* &�
(L+�X ��/�+nn-� Ynn-
( �/

	�	 ��h (�� 7+
 �� +�X )Alipour et al., 2019.(  3h p� �+QR(
�
�
J �* ��+�X �+-�&�/�+% �
!  .3-� ���	�% F��7% 7+
  

c��J 1-  �* Yh(�� V�5W a
����� ��7�(�
�
J�
! 8+; � ��
� 8�( �+QR( 3S( &�S�� �G*.��+�X �+-� �* ��M+(  
Table 1- Analysis of variance of related to the germination of basil seed under the salinity stress  

and priming with amino acid 
 

�U�- c
\�_  
Length of plumule 

���� c
\�_  
Length of radicle  

�
�
J 3$�-�
!  
Germination rate  

�
�
J �W�	�
!  
Germination 

percentage 

�	�!X �J�	  
df 

V��++s( u*���  
Source of variance 

37.52** 67.07** 17.83** 719.46** 3 
 ��
� (S)  

Salinity  

26.27** 60.77** 1.68** 222.39** 2 
��+�X �+-�  (Aa)  

Amino acid 

2.35ns 14.40** 2.26** 216.39** 6 
 ��
� ×8+;��M+(  

 (S × A)  

1.73 3.29 0.35 5.03 36 
�����!X ��.2  

  Experimental error 

7.69 8.18 9.37 2.47 -- 
(�W�	) V��++s( Z��g  

 C.V (%)  
*� ** �ns  ���� ��
�+* Z+(�( �*���� "�$ � �W�	 6� ��W�	 m�; �.-�	 ���	���	.   

*, ** and ns represent significant at of 5% and 1% probability level and not significant, respectively. 
  

 c��J2-  ��
� N*�v�� �Q� L+�
�+� V�K��v� ×8+; ��+�X �+-� �* ��M+(�* Yh(�� V�5W �* �
�
J.&�S�� �G* �
!  
Table 2- Mean comparison of interaction effect salinity × priming with amino acid on related to the 

germination of basil 

 

���� c
\�#+�) �_(���  
Length of radicle (mm)  

�
�
J 3$�-�
!  
(!�� /�G*)  

Germination rate 

(Seed/ Day)  

�
�
J �W�	(�W�	) �
!  
Germination 

percentage (%)  

  ��+�X �+-�
)�f
��� +�(  

Amino acid 

(µM)  

��
�  
�-	)(��� �* a�M�!  

Salinity (ds/m)  

21.25±2.75def 3.75±0.58a  97.5±0.5a 0    

27.25±0.95ab 5.59±0.51b 97.25±0.5a  100  0  

28.25±2.5a  4.79±0.48ab 97.75±0.5a 200    

20.5±2.64efg 5.46±0.69b 95.75±0.9ab 0    

24.25±0.95bcd 5.65±0.58b 97.25±0.5a 100  3  

24±0.81bcd 6.31±0.46bc 96.75±0.5a 200    

24.75±1.70bc 7.11±0.73d 90.25±1.7b 0    

23.75±1.70cde 7.09±0.78c 96±0.8a 100  6  

23.75±1.71cde 6.13±0.74bc 76. 5±1.1d 200    

17.25±2.06g 7.90±0.46d 69±1.8e 0    

20.25±1.25fg 7.83±0.46d 89.5±2.4b 100  9  

22.5±1.29c-f 7.60±0.47d 85.25±1.29c 200    

���� V��5( �W�	 m�; c�M��� �.- �	 L 
�	 &
�!X ��-� �* ���K/ 1���� x��� ����	 �� ���M+( [
.- &
�- �/ �	.�
���
 ���	  
In each column, there is no significant difference between treatments with common letters according to Duncan test. 
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 �
!
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Figure 1- The effect of different levels of salinity on the length of plumule of basil 
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Figure 2- The effect of different levels of amino acid on the length of plumule of basil.  
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Table 3- Analysis of variance of related to the germination of basil seed under the salinity stress and  

priming with amino acid. 
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Figure 3- The effect of different levels of salinity on the seedling fresh weight of basil. 
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Figure 4- The effect of different concentration of amino acid on the seedling fresh weight of basil. 
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Table 4- Mean comparison of interaction effect salinity × priming with amino acid on  

related to the germination of basil. 
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In each column, there is no significant difference between treatments with common letters according to Duncan test. 
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Figure 5- The effect of different levels of salinity on allometric coefficient of basil. 
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