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Abstract 
In order to investigate the effect of different treatments on dormancy breaking of Prickly scorpions weed 
(Scorpiurus muricatus L), three separate experiments were conducted in 2021 at Agricultural Sciences and 

Natural Resources University of Khuzestan with four replications. experimental treatments consisted of 

immersion in boiling water (0, 30, 60, 90, 120, 180 seconds), immersion in sulfuric acid (0, 10, 20, 30, 40, 

50, 60 and 70 minutes), scarification and soaking (with scarification+ with soaking, with scarification + non 

soaking, without scarification +with soaking and without scarification and without soaking). The results of 

boiling water indicated that with increasing soaking time, germination percentage decreased and the highest 
germination percentage was observed in 30 seconds (85%). under sulfuric acid application conditions, 34% 

of seeds germinated in 10 minutes and at other times (20 -70 minutes) maximum germination was observed. 

The highest germination rate in sulfuric acid treatment was predicted to be 52 minutes. The results of 

scarification and soaking treatments showed that scarification alone led to an increase in germination 

percentage (92%) and germination decreased to 56% in soaking conditions with scarification. Immersing 

seeds in sulfuric acid for 50 minutes, application boiling water for 30 seconds and scarification as a solution 
to braking dormancy of Prickly can be recommended. 
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Table2- Estimated of parameters fitted to sigmoidal equation in immersion times in boiling water 
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 .])	�^>�	�I��# 

Maximum 
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\$ u�F 

Slope (b) 

 >! "����  	.! #��� 
��� "��#50 

 �Q�
>�	�I�#� 

required time to reach 

50% germination (T50) 

[��&� u�.r 

Rsqr (adj) 

0  -  -  -  -  

30  85.90 (1.99)  10.57 (1.98)  68.37 (2.12)  0.98  

60  80.25 (2.25)  25.75 (3.18)  96.12 (4.20)  0.98  
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�� 
�	�����	  �n$ ���

 "��� Z��	.; O$	
 
	�,	�F�!.  

The values in parentheses are standard errors 

  

� >�
�%� y�???�	.!K.! � ���???EM�
.��	��; 
�� � "��#

 J
�)  	.! #�� � 
���50  �????Q�
>� 	�I��#  H
�%�160 


�! >���� O�??F) 1-(D "��# \??���� .>�	�I��# *
 �!.G,

�
 "��#DK @+�A�  �
1??F	�� ���??E�� ���� 9�I�  >!

 ��??B�� �
 >??)  ��'30  [�.�B) >??���??�� "�??�# \???���

>�	�I��# 50/3  >! "��# J�	Z2	 �! � #��60  >! �>����95/4 

��� � #��  O�F )1-(�� ��� [�.�� �! . "��# \>�	�I��# 

 ��B�� >! ��!.�90  H
�%� >) 
�! >����51/5 
�! #�� O�F) 

1-(� ��B �� #	 .90 z
�M � �% ! >!  >� ��� "�� # \???���� 	

>�	�I��# �
�) ����� .
	
 "���  

�� .C� >! `�� >! �
�:!  .���	.W \�	.F �
 ���30 

>��B� >� ��	  �
#�� �
  .�???��!  �
�:!  >� ��� >!   �	
.!

>�	�I��# ���???�� "��# \???���� �� [�	 #	 � ��	>�	�I��# 


�! .�B)�  ��B�� �
 \�	.???F �
 ��	60  �90  >����>�	�I��# 

:! �
 [��cB
 .1????F	
 
�I� J��� #K `��  �' �
 �

  �
��B��180  "�B
 �
  .�B)  �
�:! "K #	 �%! � >����

 >! H�	  �
#��>�	�I��# ���� "��# \���� �� [�	 #	 � ��

>�	�I��# z	
�M� .12�� J
�)  

 1,.???�>�	�I��# *
.���� 1f� Z�� �!.G, "��#  �


K @+�A�D� �	.W 9�I.# J�	Z2	 �! � 12>'�N "��  ��

DK �
 1,.???� 9�I>�	�I��# �)
2�� J1  ��' >! �

 ��B�� �
 >)360  1,.??� >����>�	�I��#  �:!85/0  �
 �:!

 #���  ��B�� �
30  1,.???� >� ���>�	�I��# 71/6  �
 �:!

 #��
�! O�???F) 1-(
 "��# . J
�)  	.! #�� � 
���%50 

 1,.??�>�	�I��#  .��	��;)50X (138 >���� J�;���! ��
.� 

O�F ) 1-(
 �:! 1A�  >�� �; >) 
	
 "�� � Y���� O) �
 .

DK .!	.! �
.�B) 1���G� 9�I � 
�	
 >'�N �
�:!  ��

�� >! `30 �� >� ��� 	� �:! 1A???� >�???��; �� 	�� 1�I



�!��#�	  �
��B�� @+�A� �������� ����B�F � ���Z�2 .!...  >�.�� *�+, �  ����2 �:! "	.�	  /�+I 11/ ���BF 2/  "��E!��1401  

48  

>??�	�I��# K"�??�# .-�
 v.' #	 �??�	 .�??��??B� �
�??�??
  �

>'�N�.�$~ 
	�� � [��I >! u�??�K O��
 >! .�??��!  ��  	

 �
K ��??l^ .�	 D100 >I�
 y��??E+??�  J
�) >! .M��

�
Q �>�	�I��# .��
.�  

(1,�??�) �??F��!K "�??�# `�??�
Imbibition time (hour)

0 50 100 150 200 250 300 350

(�
??Q

�

) �

??�#
 >?

?�	�
I

G
e
rm

in
at

io
n 

(%
)

0

10

20

30

40

50

60

70

80

90

100
0

30 S
60 S

90 S

120 S
180 S

240 S
360 S

GR=6.71/1+(T/138.82)

1.55

R
2
=0.98

(>??����) 9�??I DK �
  �� >??'�N "�??�#

Immersion time in boiling water (second)

50 100 150 200 250 300 350

(#
��

 �

 �:

??!)
 �

??�#
 >?

?�	�
I 

1
,.

??�

G
er

m
in

at
io

n 
ra

te
 (

se
ed

/d
ay

)

0

1

2

3

4

5

6

7

8

9

(>??����) 9�??I DK �
  �� >??'�N "�??�#

Immersion time in boiling water (second)

50 100 150 200 250 300 350

(#
��

) �
??�#

 >?
?�	�

I 
"�

??�
# \

??�
���

M
e
an

 g
er

m
in

at
io

n 
ti

m
e
 (

d
ay

)

3.0

3.5

4.0

4.5

5.0

5.5

6.0

GR=86.34/1+(T/160.28)

1.72

R
2
=0.98

(>??����) 9�??I DK �
  �� >??'�N "�??�#

Immersion time in boiling water (second)

50 100 150 200 250 300 350

(�
???Q

�

)�

���
� �

???�
# >

???�
	�I

F
in

al
 g

er
m

in
at

io
n 

(%
)

0

10

20

30

40

50

60

70

80

90

100

a

a

b

b
bc

bc

c

A
ال��ف

B
ب

C
ج

a

a

b

c
c

d

e

a

b

c cd
d

e

f

D
ج

  
 O�F1- >'�N "��# .�	 �Q�
 .! 9�I DK �
  ��>�	�I��# (@�	) �%BM�� >�	�I��#  "��# \���� �(D) �����>�	�I��#  (�)  

 1,.� �>�	�I��# *
 (
)�!.G, 

Figure 1-Effect of immersion time in boiling water on cumulative germination percentage (A)  
final germination (B), mean germination time (C) and germination rate (D) of Prickly scorpions 
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Table 3- The ANOVA table of different sulfuric acid treatments on germination of Prickly scorpions 

`	.��g� (!��� 
S.O.V 
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df 
>�	�I��# �����  

Final germination 
 1,.�>�	�I��#  

Germination rate 

 "��# \����>�	�I��#  

Mean germination time 
��B�� 

(Treatment) 
7  **6083.05  **62.12  **9.29  

�n$ 
(Error) 

24  3.56  0.13  0.08  

(�Q�
) `	.��g� u�.r 

CV (%) 
  2.39  5.05  9.50  

��%� **�Q�
 �� H�B�^	 jn� �
 �	
  Significant at the 1% probability level** 
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Table-4- Estimated of parameters fitted to sigmoidal equation in immersion times in sulfuric acid 
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sulfuric acid (min)  

 .])	�^>�	�I��# 
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 "����  	.! #��� 
��� "��#  

 >!50  �Q�
>�	�I��# 

required time to reach 

50% germination (T50) 

[��&� u�.r 

Rsqr (adj) 

0  -  -  -  -  

10 34.61(1.48)  35.59(5.55)  105.78(7.34)  0.96  

20  95.76(1.82)  21.04(1.97)  83.23(2.53)  0.99  

30  96.32 (2.25)  17.34 (2.31)  72.11 (2.75)  0.98  

40  97.01 (1.23)  6.17(0.69)  56.47(0.80)  0.99  

50 99.33(0.85)  4.20(0.53)  47.79 (0.43)  0.99  

60 97.92 (1.06) 6.70 (0.61)  53.98(0.73)  0.99  

70 99.42(0.83)  6.61 (0.48)  57.13(0.54)  0.99  
�� 
�	�����	  �n$ ���

 "��� Z��	.; O$	
 
	�,	�F�!.  

The values in parentheses are standard errors 
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Figure 2- Effect of immersion time in sulfuric acid on cumulative germination percentage (A)  
final germination (B), germination rate (C) and mean germination time (D) of Prickly scorpions 
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Figure 3 -Effect of different scarification and soaking treatments on breaking dormancy of Prickly scorpions 
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