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= .	
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Table 1- Geographical characteristics of narcissus collection areas used in this research.  

 	�/- OP> �) f	YF/))m(  

Elevation (m) 

��	�D)*n[ N7A  

Longitude  

��	�D)*n[ {*9  

Latitude  

BU[ �"�./
=  

Collecting location   

329  50º 16ʹ 07.98ʺ E 30º 37ʹ 11.56ʺ N  �	V3V5 

21 48º 44ʹ 12.17ʺ E 31º 20ʹ 03.94ʺ N  �)7
) 

1329  58º 54ʹ 00.82ʺ E 32º 46ʹ 35.81ʺ N  (d>7?) 1�[*�5 

1614  52º 28ʹ 39.10ʺ E 29º 39ʹ 20.67ʺ N  �)*�+ 

1845  32º 02ʹ 03.60ʺ E 28º 38ʹ 32.04ʺ N  �	�*01 CD*�[)- -($�/ 

153 46º 10ʹ 13.66ʺ E 33º 06ʹ 58.13ʺ N  �)*V� 

670 47º 23ʹ 21.13ʺ E 33º 08ʹ 35.37ʺ N  *V+ ,/- 

1284  53º 11ʹ 53.14ʺ E 28º 58ʹ 02.23ʺ N  (*Y?) 6*V[ 

29 48º 53ʹ 01.58ʺ E 31º 35ʹ 47.37ʺ N  .
	5 

784 51º 56ʹ 00.77ʺ E 29º 19ʹ 40.75ʺ N  (h8385) �
/�	0 

712 47º 43ʹ 25.37ʺ E 33º 08ʹ 43.97ʺ N  *�?18� 

1593 50º 54ʹ 59.04ʺ E 30º 24ʹ 28.72ʺ N  �)/	%R� 

1350 52º 08ʹ 19.40ʺ E 28º 26ʹ 02.90ʺ N  �	�*02 CD*�[)- /(l*D-
 

890 47º 25ʹ 31.74ʺ E 32º 59ʹ 39.60ʺ N  �	!)15= 

53 52º 49ʹ 57.39ʺ E 36º 27ʹ 46.59ʺ N  Z|	^*V+ 

-11  49º 32ʹ 57.76ʺ E 37º 17ʹ 27.22ʺ N  C+/ 

 

 N
1[2- ����
 �) �?*52�S�D .	
7- -/7� r	? ��	�U�+ .:

�� /- ,-	Y�>) 

Table 2- Physical and chemical properties of soil used in this research.  

�)S��  1&)
  ����
  

Amount  Unit Characteristic 

21  %  �9/S� C�D*X C57A/ )FC( 

15  %   Z|)- ��-*��� �P�!)PWP( 

3.26  1-dS m  ) f	3+) ,/	_9 �2�*�2�) C�)1
 C�85	^EC( 

12.3  1-cmol kg  ) �!7�F	0 N-	3F C�D*XCEC( 

1.98  %  ) ��= ,-	�Organic matter ( 

1402.1  1-mlg kg  ) �@UaF Z�>	��Cumulative potassium( 

) �>/ ��7�Loam-Clay(    ) r	? CD	5Soil texture(  

7.46   pH 

 [
 D

O
I:

 1
0.

52
54

7/
fl

ow
er

jo
ur

na
l.5

.2
.1

23
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.2
67

65
99

3.
13

99
.5

.2
.6

.9
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 f
lo

w
er

jo
ur

na
l.i

r 
on

 2
02

6-
02

-0
2 

] 

                             4 / 17

http://dx.doi.org/10.52547/flowerjournal.5.2.123
https://dor.isc.ac/dor/20.1001.1.26765993.1399.5.2.6.9
https://flowerjournal.ir/article-1-200-fa.html


) ����� �	
	�� 
 ��1399 �(5 )2 :(123-138 

                                                                              127 

08�"�� 89���� ����� '���#: ;���� 
��-)CAT3(   

 ��D	� *��nF J
/ �) Z�S!= $�) C��	@D �)S�� $��@F .)*5Chance  
Maehly )1955 )1�5) .1+ ,-	Y�>) (1 8���Q	�>) *D	5 *���– 

 Z�>	��)pH=6.7( ��;�/ Q
70 /-  ,1+  �= .
/ 
6/17  �v
/1�
 1�%0)*� *���
*2��03/0 �/�7� 
 6/17 
*2�� ,/	_9 *���

�5 �8#	& N78"� .1+ ,-
SD)/-�5 }!d�A ,	 �>- /- 
 1+ ,-� Z
�7� N7A /- �= ./7! mK[ �)S�� ./7! ��> 260  *��7!	!

 Q1� �54  �8#	D �5 
 ���^-15 F 1�-*� Z>/ C��	@D ��"��  ,1+ ,1!)7? -)19) .)*5 Lk> .1+ ,1!)7? ��!	q �-75 �P? �) 	

 Z�S!= C��	@D-7+ �#	& �	��UA).1+ $��@F Z�S!= C��	@D �)S�� �!7U! ./7! mK[ �)S�� .
/ �) Lk> . F .)*5 1&)
 $��@

 �	�� Q1� /- �0 �U�S!= /)1�� �Z�S!= C��	@D1  ����� ,-	� N7�
*2�� h� ���^-) 2O2H( 13F N7_"� �5 )/�� ��1�0 �3>	"� �

 .1+  

 8�"�!���� ����� '���#: ;����  ���8��)2POX(   

,�)1!)  .)*5 J
/ �) Z�S!= $�) CW84 �)S�� .*��Chance  
Maehly )1955Y�>) *��nF �01!) 	5 () /- .1+ ,-	 )1�5) J
/ $�2 

�8���Q	Y%D *D	5 *��- >) Q)*��21 �8��h�*��> *��� 	5 1�>)29 �8��Q	Y%D *��� Z�1>,1+ ��;��= h�/7Y�7> 	5 
 1�>)pH  �=

 .
/5/5 ��;�/ Q
70 /- (1�-*� Z�W�F ,1+  
2/35 �8�� N72�)7� *���2/0 /�7� �= �5  �) L� .1+ ,-
SD)= �8/16 �8�� *���

�5 
 1+ ,-
SD) �= �5 ,1+ �)*;�>) ,/	_95 N78"� }!/-� ,	 �>- /- 
 ,1+ ,-� Z
d�A./7! ��> CD*� /)*^  /)1�� 


 �7� N7A /- ./7! mK[436 �7!	! Q1� �5 *�2  �8#	D �5 
 ���^-10  ,1!)7? ��!	q5 �)1�%0)*� C��	@D .1+ N78"� }!/ *��nF 	

	��UA) Z�S!= C��	@D �) 	F 1+ Z>/ ,1+ ,1!)7? -)19) .)*5 C��	@D ��"�� .1�-*� s;�� S�*^ �5 �a!/	! �) .-7+ �#	& �

)*5 .1�-*� $��@F Z�S!= C��	@D �)S�� ./7! mK[ �)S�� .
/ �) Lk>S!= /)1��  Z�S!= C��	@D 1&)
 $��@F . Q1� /- �0 �U�

 �	��1 �� ��13F N7_"� �5 )/ (N72�)7�) ����� ,-	� N7�
*2�� h� ���^- �3>	"� 1�01+ .  

08�"��8��($!�& 8�"�!����(� ����� '���#: ;���� 
��- )3SOD (   

,�)1!) .)*5 J
/ �) Z�S!= $�) C��	@D �)S�� .*��Beauchump 
 Fridovich )1971(  ,-	Y�>)1+ J
/ $�) /- .33  N7�
*2��

NBT �10 �8�� *��� *5 N7�L- $�!7���� 66/0 �8�� N7�EDTA  
3/3  /- $�
\D73�/ N7�
*2��50 �8�� 	5 Q	Y%D *D	5 N7�

8/7=pH  1+ ��;��= $�) �5 ,1+ �)*;�>) ,/	_9 Lk> .��;��=  $�) :�0)
 6	a!) .)*5 .1+ ,-
SD) :�0)
�;��=�  Q1� �510 

 .	�- /- ���^-25 CD*� /)*^ /7! /- <7�%8> �[/-d�A ,	 �>- /- �8#	& N78"� Lk> .+ ,-)- /)*^ ./7! ��> �)S�� 
 ,1

 �7� N7A /- �= ./7! mK[560  Q1� �5 *��7!	!5  �#)7D �5 
 ���^-15 ? -)19) .)*5 Lk> .1+ ,1!)7? ��!	q ,1+ ,1!)7

) 	F 1+ Z>/ C��	@D ��"���)S�� ./7! mK[ �)S�� .
/ �) Lk> .-7+ �#	& �	��UA) Z�S!= C��	@D �-75 �P? �  C��	@D

.1+ $��@F Z�S!=   

>���� ?@� �  

�a��!	
 /- $��
*� �)S�� �0 -)- �	�!  i�)*+Z0-./	�5= CD	� :�)SD). �	U
  �2+ /- �0 /7A1 ! C>) ,1+ ,-)- �	�

 OP> :�)SD) 	5Z0-./	�5= ) �D	0 m= i�)*+ �)F.C. 100% 	F (Z0-./	�5= ) 1�1+F.C. 25%( ! �U
 /-�!7U 	
 �)S�� $��
*�

 

1- Catalase                                                 2- Peroxidase                                                   3- Superoxide Dismutase 

 [
 D

O
I:

 1
0.

52
54

7/
fl

ow
er

jo
ur

na
l.5

.2
.1

23
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.2
67

65
99

3.
13

99
.5

.2
.6

.9
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 f
lo

w
er

jo
ur

na
l.i

r 
on

 2
02

6-
02

-0
2 

] 

                             5 / 17

http://dx.doi.org/10.52547/flowerjournal.5.2.123
https://dor.isc.ac/dor/20.1001.1.26765993.1399.5.2.6.9
https://flowerjournal.ir/article-1-200-fa.html


) ����� �	
	�� 
 ��1399 �(5 )2 :(123-138 

                                                                              128 

SD)��@� :�).-)- �	�! ./)-  $�*���5�)S��  /- $��
*��	�-)�! Z|	^) *V+547/53 �8��*F ��
 6*� /- 6*�(  $�*�U0 
 �)S�� /-

�	�-)�! �	�*02 )133/27 �8��(*F ��
 6*� /- 6*� 1�- OP> :�)SD) 	5 �0 1+ ,-)- �	�! $��RU
 .1+ ,Z0-./	�5=  1
	+ �)

 �5Z0-./	�5= ) Z�\�F.C. 75%(�  �)S���!7U! /- $��
*��.
	5 �6*V[ ��)*V� �1�[*�5 .	
 Z|	^ 
 �	!)15= �*�?18� ��
/�	0 *V+

��@� :�)SD) .C+)1! /)- /)-7U! 	5 $��
*� *��nF �P? *��nF C�D*X 1#/-�9/S�  .)*5�!7U! �U
 	
1+ Z>/.  �	
/)-7U! $�) /-

�5 i? ��-	@� Q/7#0y=ax+y ��
 1+	5 �� �	�! i? T�+ C�D*X 1#/- /- :
	0 1&)
 h� .)�) �5 �0 1
-�9/S� �e �

 �)S�� .C>) ,1+ 1��7F $��
*��a��!.	
  C�D*X /- :
	0 1#/- h� 	5 �0 -)- �	�!�9/S��!7U! �.	
 Z|	^*V+ ,/- 
*V+  �5


 $�*���5 T�F*F  $�*�U0 �)S�� )/ $��
*�1!-)- �	�!  �2+)2(.   

C��7U>) �) �2� $��
*�*q7� .	
 �� 
 C>) �2�? �5 �U"F -	a�) /-�5 )/ �= �)7F��!= h� �)7�9*�4 �)1�%0) C%!)- �U�S!=

 �0T3> N	2�-)/ uK&���%0) -)�= .	
4 ��+��!= h� 1�!	� $��
*� $��RU
 .-70) -/)- )/ ��	!)7F $�) .7^ �)1�% w*� �) �0

��?	�:�F *5)*5 /- 	
 �P�"� .	
���) 1�0 .*� Chen & Dickman, 2005; Salehi, 2012CD	5 /- $��
*� BUaF .( �
	�� .	


,-)- C>- �) m= �0$��
) �1!) N	> /- /	51954 ) 1+ J/)S�Pessarakli, 19991�>) $�) CW84 :�)SD) .( �5 �0 ����= Z�W�F

�� hU0 .SU>)�) �+	! 1�0 �� ��	9 1�e:1+	5  ��1!/)-�	5  �$��
*� ��SaF��� :�)SD) 	� 
 $��F
*� �5 $��
*� -
/
 �) .*� 

) 1+	5 ,)*U
 1+/ :
	0 	5 C>) $2U� �0 $��F
*� ��SaFKao, 1981 .(�a��!.	
 :�	��=,-)- �	�! 	
 
 $��
*� BUaF �0 1!)

Q)/1�
75*0 N78"� .	
.)*5 �� .
/ �F/7# /- .SU>) Z�W�F 15	� :
	0 N	2>	�	 � h� �) :�5 m= ��%!	�� �0 1
-

)Pessarakli, 1999.(  

Z%�!	2� �) �2��5
/ 6	 �
 �5 ,	�� �0 .1�=/	0 .	
Z0 	5 ��
/��?	� <	�= ./)1V ! .)*5 �5=�� /	0 �5 .) .SU>) Z�W�F -*��

 ,1�1� $�) /- .C>)CD	5 .SU>) ��%!	�� �h�v7�7�S�D��?	� /- .SU>) -)7� .*> h� C+	3!) *q) /- �:�F *�� .	
 :
	0 	


����?	� <	�= /	�D $�)*5	�5 �15	��� ./)1V ! m78P� 1& /- 	
) -7+Omidi, 2010�5 .SU>) -)7� $�) .( ��	+ ,1U9 /7A

C��75	�� �?*5 
 Z�%80 
 Z�1> �Z�>	�� *#	�9 1�!	� 	
 .	
1�>)�5 ����=.	
1�>) 
 $��
*� ,��
 �� ��=) 1+	5Hasani et al., 

2004T�0*F $�) .(CW84 /- ��& ,1+ ��+	3!) .	
 �5 ���- $�U
 �5 �1!/)- ./	��	> ��?	� �@�3A Z%��75	�� �5 S�! �	5 .	


C��75	��) 1��%
 u
*@� S�! /	��	> .	
Zhu, 2001.(  

61�� Z^/ 
- .
/ �>/*5 /- 
- *
 /- $��
*� .)7�"� ./7+ 
 �2�? :�F *�� �0 1+ ,1�- �U"�� 
 <	%& 6
/
-  Z^/

) CD	� :�)SD)Kao, 1981�	�! C>) $2U� :�F *�� $��
*� CW84 :�)SD) .(1�>) $�) :�! ,1�
-�W�F /- ����= 1+	5 .SU>) Z

)Kao, 1981 )/ �2�? :�F *�� <	%& Z^/ /- $��
*� CW84 :�)SD) $��RU
 .(��$��F
*� *���5 ��SaF �5 �)7F -)- C3%! 	


)Ahmadi & Sio-Se Mardeh, 2004� .
/ �2�? :�F �>/*5 /- .(���U
 ��
/)- ,	� i>7F /	V5Jafarzadeh  �)/	2U
 


)2013 .CD	� :�)SD) :�F OP> :�)SD) 	5 
 CD*� /)*^ �2�? :�F *�qpF *�� $��
*� .)7�"� �0 1+ s;�� (  

/- $��
*� �e*�) 6)1!) �U
�� ��+	3!) �2�? :�F /- ��	0 ,	�� .	
B�*> ��
 -7+w*5 /- )/ C+	3!) $�*F C+	3!) .-/)- 	


���/ /- $��
*�w*5 �5 C3%! �!	�� *�?pF 	5 
 *�U0 J*�%� 	5 	
�� Q/7# 	
�>/*5 .-*���� �	�! 	
 $��
*� :�)SD) �0 1
-

���/ /-�� w*5 �) �= N	��!) �) �+	! 	
	5CD	5 /- C+	3!) $�*���5 
 1+�� ,1�- ��	
,1+ )1[ ,	�� �) 	� �0 -7+ �
15 	� 
 1!)

 

1. Reactive Oxygen Species (ROSs) 

 [
 D

O
I:

 1
0.

52
54

7/
fl

ow
er

jo
ur

na
l.5

.2
.1

23
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.2
67

65
99

3.
13

99
.5

.2
.6

.9
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 f
lo

w
er

jo
ur

na
l.i

r 
on

 2
02

6-
02

-0
2 

] 

                             6 / 17

http://dx.doi.org/10.52547/flowerjournal.5.2.123
https://dor.isc.ac/dor/20.1001.1.26765993.1399.5.2.6.9
https://flowerjournal.ir/article-1-200-fa.html


) ����� �	
	�� 
 ��1399 �(5 )2 :(123-138 

                                                                              129 

) 1��%
 ��D
*80Safikhani, 2007 .(Omidi )2010ZV� �) �2� $��
*� ����=1�>) �0 -)- �	�! S�! (C��7U>) $�*F /	��	> .	


:�F �5 �U"F /- )/	0 
.C>) �2�? 1�!	� �P�"� .	
  

  

 A1+1- 5�($� �& ������ 
�	����� ��&($�C$% ,-�� 
�	 �& 0"+ 
������ 
���� 
�	��-.
����� ��E����8� ;�!1� F��G 
���& 
�	 

 ;(�8� �H�LSD  ��� �&1%  J#� K��L� ."���"� 
��&  

Figure 1- Diagram of proline changes in narcissus samples collected at low irrigation levels. Means with 

the same letters are not significantly different according to LSD test (1%). 
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Figure 2- Line chart of populations that produced the lowest and highest proline levels.  
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Figure 3- Diagram of CAT enzyme changes in narcissus samples collected at low irrigation levels. Means 

with the same letters are not significantly different according to LSD test (1%) 
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Figure 4- Line chart of populations that produced the lowest and highest CAT levels.  
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Figure 5- Diagram of POX enzyme changes in narcissus samples collected at low irrigation levels. Means 

with the same letters are not significantly different according to LSD test (1%). 
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Figure 6- Line chart of populations that produced the lowest and highest POX levels.  
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Figure 7- Diagram of SOD enzyme changes in narcissus samples collected at low irrigation levels. Means 

with the same letters are not significantly different according to LSD test (1%) 
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Figure 8- Line chart of populations that produced the lowest and highest SOD levels.  
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Effect of different levels of deficit-irrigation on proline changes and 

antioxidant enzymes in Narcissus indigenous population (Narcissus tazetta 

L. var. Shahla) 
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Abstract 

Narcissus is one of the main ornamental bulbous plants in temperate regions, which is widely produced 

as a garden plant, cut flower and also as a pot plant. Cultivar selection is important for all of these, and 

wild species are important not only for species conservation but also for breeders. To select drought 

tolerant Shahla populations, an experiment was carried out in a complete randomized design with 

factorial arrangements, each treatment with three replications and two observations in 16 populations 

and in 4 deficit-irrigation levels. Treatments were applied by weight method (25%, 50%, 75% and 100% 

of field capacity) and biochemical studies were performed on them. The results showed that in general 

narcissus is not drought tolerant. Under severe stress, none of the genotypes entered the reproductive 

stage, and under moderate stress, the highest number of flowers and flowering stem length was observed 

in Behbahan population, which shows the superiority of this population over the others. Jahrom 

population can also be used under drought stress conditions in green space due to short flowering stems.  

Keywords: Antioxidant enzymes, Drought stress, Narcissus tazetta, Proline.  
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