
����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /��	 ! ��")$%" (/�	'� ()*+ 

��� 

,�-./
	��	 �/ "�� � �,0 12 
�,0 34"�5 ,� �67 
�	�4" , � � �4� 
	��8� �� �
��� 9�� 

(Solanum tuberosum L.) 

� :"� 6�;� � ��"�6 <� ��:� (

�6�=> 

���,� ��?
� 3��	-2 �0@�� ,A�� � ��� B�	� C�4� 34"�5 ,� ��	�,0 
	��	 �/ 	��
��� 9�� �8� �� 
)� � 	�,0"D4��	� (�	E�4" ��

 �,�)oC(±±±±F(�%� �� �	�4" �)oC(±±±±(*(�	� �� ()*)B�	��2 	�6! �	;4" �� .HI�67 C��� �	�J%" K � �	 �" �" 	��� �8� �� ,� 



"��LMC)MCNM�MM35�� �J4	� �",0 O6� 3� NC*�(L12 � D�	� LLCMN�MP35�� �J4	� �",0 O6� 3� (M�)Q�",8 3R�8� 

06
J�, .�67 
�J<� 
	���/ HS� �	��	� �	'> � �� O6� 3� �%� �� �	�4" � �,� �	�4" �� 3A4 
�"�646! .B�	��2 T�	J4 	��"� �	�4 64


"�� 3�NM35�� �J4	� �",0 O6� 3� *�(L�,0 12 � CD�	� MP35�� �J4	� �",0 O6� 3� (M��E� 3E� 3R�8� �E
�� �"� UE�	� 


�4� 34"�5 6V�� B�	��67 	���6� C,��W/�� �"����4	'42 6�	! �	 �/ 3� D�X4 ����! .

�Y"� 
	� 
6��� :�4� 34"�5 C��	�,0 �	 �/ C��� �	�J%" 

3�6R� 

�� ��	
� �

 ����
 �� ����� ��� ����� 	���� �� ����

 ������  � !��"�� ��#$����%)�(�
� !� �( �
)
 �(	
*�

 +�,
� �� -��� .��/ �
� 	
�� .�
1��2�( �� !� �3�
�� �

�4� 5�(� �(��
� �
� 6
"37� +��,
� 8
#� 9:�	
� �
� �

-��3

��;�

� ��

% .�

������ <:(�

% �

=( �� ���

��1 �

�(

�4� 5�(� -	
> �( 5��:� 	/�� ��
1 ��
$� �
: � -�� �
�(�� 

�?	���@����%)A.(

-	> ��� ��(�� �5�1�B CD% ���E� �!�� F1�
 GH�� �1

 3�( � IJ�� F:(K;( �
� -	
> �( .(�	
�1���
 L�
* M�
$ �
1

�� ��% .C�D�
� 8#� 8%(��� �( I@ ����� ��� N�	
:�@ 

)�2�@ O�$ (MP� N��3�( ��8
%(��� �
Q �� -	% ��R:( 5�1

 5��� ������AS�3��� ���� �2T
� 8��Q� � �(�?U�VUS

.	� �� 	/���S�3%(� �4� �3��� �: ��� ����% )W.((�
�

 ��� �� ���X�( F�:K? � �
���� �
1� N�
�3�( �����Q ��
� -

�(�

� �����


-	

��(� ��

� �:��)�

% �

�(�� 5�

1 C

Y� �

�� 

�.5�R��(� ����� ��Z��� ��3�( � 	%�( ����%��
 ���2>�� N�"H �5�����
 -	D��(� ��(��% -�4��(� .

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

1.
13

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

14
 ]

 

                             1 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.1.13.0
https://jcpp.iut.ac.ir/article-1-654-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /��	 !��" )$%" (/�	'� ()*+ 

��� 

���� :�)Tanazene(� ;��@�"
)Chlorprophen ( ��� �[\�

	:�(�	�1)Maleic hydrazide(��	% ��� ��(�� ]��� !(�� 

)^(.�
$�?( �?��
�� � �:�
:�3
�� 5�

1 ��	
��SS 	

/�� 

8_��)���:��)�% �(�� 5�:�*� ��( �	��% ��� �3�`� 5(�� ��

 	�3T1 a���bP )�A.( :K4:�
� �:�
��? 5�1��)��  :(�����

 5��)�� L�3�
 8#� �:��)�% �(�� 5(�� �2���� �
1 �
�(�� �

���-	> �15����������	%�� )U.(

	��
 L�3�
 5��� !(K��-� �cb
� 5(� 5��
)�� C
�(�H 

-��	
c� �� �3T:�� ����� ��� ��� ��(�� 5(	
%����
� �
� 

��	
/ ��
���� ��
� 5	
�:��; � �:(d> e��( � 8�J�
 5(

���� ��(� .!�
D�( �:�
��? ��)�� �� +	1 ��  :( �� !	���

�:d@��	%�� .�� �:�1��3
�; ��(M�$ Z)H �-	> -�(	�( 	�� �1�


:� �
� (� 5��
)�� C��H f�J���
2�@ O�
$ 5(!(K
�� �-	
%

 M�$ � (� 5��)�� C��H �?	��
 �1�

 �:��� � ���? <��� 

���� 8�J�
 �� �� 8c� (� �	���� ��=g
� �(�
X �
� � 	
�1�

M1  ��$ L�
3�
 �� �
)#� F
*� ��:�
��? ��)�� !��� .	� 

��(� ��� ��(�� � 5��)��)�A.(

!(��D)1 � ���4�(� �
���� ��
� �

 �	
��(� !��� �
1 5

5�

�� �

� N�

? O� N�

)� �� -	

% �� �

Q�>�/�^�

��� 

�3��� �(�? .	� �� WSVAS8
�J�
 �
� ��
�� !�	
� �*�X� 

-	> ��� ��(�� �( !� �:(d> �1.	
� �
� �A��
2�( �� �
3J1 

5��?�"���	:�)�)�A.(

!�3i�% � �
�� ( -��

 e�(K? !��

 �� �
Q�> �

 �	
�

-	> �1N�? O� �� ����� ��� 5������ �3��
� �(�
? �
� 






�
.	�S




�X� 





� �*





3�
 GH�





3
�� L�
5�

Erwinia carotovora subsp. Atrosptica �
� ��
%)��.(

�1��)�� -����(5(�
1 5��
2�( �
)H F:(K
;( 8
#� N�
? 5

-��� �1��� -��� ��j���% .��=� (�
1 ��)�� 5�� �
� N�
? �
�(

������� ��� �� �=�� �	
%�� �
����
Q5
�� �
j 
�5��

3��


� �


����.	


� �


� �(�


?�S


� �


*�X� �	


�(��

��

)��5Oospera pustulans

���� ��

� �� 
�

3�j (� 
L�

)�
:�
	)U.(

F1�k@  :( ��  :(�������=� ��l�� �� �:���? 5�1��)�� 

F:(K;( -	> 5��2�( �)H �1
 Z
:�Q �( �
���� ��� 5L�
3�

 �(�

X �

���� ���

� M
X� �� �� �?	�

��@ � �

�� �
�(��

8;�? .

[�� � �"�� 	�

����� ��l�� ����=� �:���? 5�1��)�� )N�
? 5(�1 � N�? O�(

M


X� �� 5��


2�( �


)H F:(K


;( � �


�� �


�(�� �


� 

��:���� ����� ��� C:��3j�; .��/ ��m̀ ��

 n�Q ���X �� 

L�� �� �;��,��WoW	:��? N�R�( .

-	> �F:����  :( �� �1�
:�?( M
X� �� �
1 5)Agria(�

����:�8)Diamont(-���#� <�(�( �� ��j�#
% 5�3��� �( 

	
:��? -��J3
�( ���
� -	
% 8
%(��� 	
�"X( !�3��#% 5��� .

-	> �1.	� �� �:���? 5�1��)�� L�)H( �( C2X ����� ��� 5

�S 5�

�� �� ��� ��8

��Q� � �

��� 2T

� �US�	

/�� 

#� -	> Ii� � 8;�? �(�X �1� N��3�( 8�1�� ��
)�� �
1 5

�T�
 �1�( C2X � -�(� �(�X 5��� 5�1��)�� L�)H(5:�
��? �

	�	% !�� .

-	> �N�? 5(�1 ��)�� F:���� �� �15��� �� ���� ���� 5

A� �W��p�����

��� �3��

� �(�

? .	

� �

� p�o��A

!�� �� 8H�� �18;�? �(�X .M
1  �
�$ 5(�
� �( 5��?�
"�

 -	> !�� F1�
 �1!�� C
P(� O� 5�3c� +��B ��
1 �(�
X 

-	> �N�? O� ��)�� �� F:���� �� � 	% -�(� �1.	
� �� ��

�WSN�? O� �� �*�X� AA��p��^���� �3��
� �(�
? �� 

L	� N�? O� N�)�Ycw-04 ML�3�
 !� 5��� �3�(� �� �
 

�� ��% .� !	% \�P 8#� Ii� 	:��? �� �Q�> qb� O

-	> �1	:��? -��J3�( �D�@ �( .

F:����  :( �18
J1 �
� �;��,
� m̀ ��
 n�Q .��/ �� 

	:��? (��( �(�D� �� �� �:���? ��)�� .5�
3c� �(�
D� �
1 

^�T
�
 5��
� \: �� �
 �-	> 5(��
� �
3;�? �(�
X .
)���

�T�
 �( �1�
� ���P��
� �
� �
4:� �
)�� � ���
)_� ��2�( �� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

1.
13

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

14
 ]

 

                             2 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.1.13.0
https://jcpp.iut.ac.ir/article-1-654-fa.html


,�-./
	��	 �/ �,0 \"�� � �,0 12 34"�5 ,� � �4� ... 

��^ 

5����±U���3��� �� �2T
� 8��Q� � �(�?�±US 	
/�� 

	�	

% -�(� L�

*3�( .M

1 5�

1��)�� �F:�

���  

:( ��  �

�$ 

8�( -��� ���)_� O�� r��( 5��� C��% 	1�%.

-	> !�� F1�
  ��_� 8#� �18
X� �� 5��(�� �( S�/S

M�
$ �(	
_� e��)
% ���� ��(�� 	/�� 5(�� � N�? �
1 5

�( ���4$  ��_� 5(�� � -�� ��(�� L���; 
MR�

N��
=d �
�_� �

!�3�� e�� �� �3����)�p(L�
��; �( \�
P -��� 	/�� �

�1�I:)o(-�(�  �4���� Ii� � 	:��? -��J3�( �1-��J3�( �� 

�(K;( N�� �(MSTATC �(�
X 5��
�� C
�"c� � �
:�R� ���� 

	�3;�? . �4���� �1M1 ��  s�(� ���(�	�$ !���� �( -��J3�( �� 

�	�	% �T:�* .

U<� � T�	J4 

,�-./ � � �,0 12 "�
 ] ^"�_ ,� �,0 �`�] ���67 	�


9�� 
����

L�� ���WoW-	> �15���� ��� �C
2X 8����:� � �:�?( N�X�( 

(�1 � N�? O� �� ��2�( �(5�1��� �� N�? 5	�3;�? �(�X 6"37� .

��? -�(	�(5
)j .�J
/ �
J�j ��-	
> �
1 �( 	
_� A�p-�
� 

(�(���2�5(�� 5��)_� � ��� ��2�( �� r�; N�X�( �
���� ���� �

8;�? �(�X .

,�-./ ��� B�	� �"a�� ,� 

�
j �(� !��� F:���� 9:�3� -	
> �M
X� �� �
1 �� �
1 �� �

 �:

��

2�()oC�±�o(��

Q �

� �	�3

%(� �(�

X ���

)_��

�_� �(� 5

��

� ��

2�( �

� �T

�)oC�±U(!��

� 5�3�

�� !�� F1�


 

	��(� � �
�� !��
� ��
� C:�� ��  :( �
 �:�
@ !��
�  � 8
��Q� 

���

)_� ��

2�( �2T

��

� 	

%��. 

:( 9:�

3� �

:�l� �

� � �

%( 

!(��s)1 ��#B( �
��-�
�� !�� F1�

 	
��(� �
1 5K2
� ��
1 

43T� �j���
7� ���
; ��
2)
 �
� )Vapor pressure dieficit(

��(� �

j 8

c���=g

��(�

X �2T

� 8

��Q� � �

�� �

� ��

�?�

��(� 8*��b� )�(.

M1  ��$ u�
� � �:�
��? 5�
1��)�� F�D)1�
� ����� 

��2�()���)_� � ��� (5(�
1 �� �

 ��(� !��
�p��
��� 

�3��� �(�? .	� �� o��AO� � M
X� �� �
1 �� 8H�
� 

N�? �^���� �3��� �(�? .	� �� ���
:�?( M
X� �� �*�X� 

	1�% �� 82T�)5(�
1A�O� �AA�
��� �3��
� �(�
?(�

8"H �� 8����:� MX� �� � �3%(� 5�3)
 !�� F1�
 �(	*�

 5�

�� �� !�� F1�


 8

��@ M


 8��7

v�^�

��� 

�3��� �(�? 8
�( -��� �3��� )L�	
� �
15��A.(�#:	
�

r�_� � IJ�� !(K�� ���� F:(K;( �� �
 8�(-	> qb� �( �1

-	> !�� � �3;�: F:(K;( �1F1�

 �O� !�(� 8
�� �( �
� 

�� !(��
D)1 � �
�
2$�� e�(K
? �
� 9:�
3�  
:( �

 	
��: 

��(� 8*��b� .�j 	��(� !��� F1�k@ 9:�3� F1�
  �4����

��)�� �� !�� O� �( �

�> �

� �:�

��? 5�

1�^�

��� 

�3��� �(�? )8����:� MX� 5�� (+`3P(��_� �(� 582T
�

	�3%(	� 	1�% �� )p(.

,�-./�4� 34"�5 �"a�� ,� 

 �4���� �T:�*� �1)L�	� �15W�p(!��� ��	
1� .5�
1��)��

 �:���?)5(�1p����� �3��� �(�? .	
� �� o��A� 8H�
� 

N�? O��^���� �3��� �(�? .	� �����*�X� (��2�( �� �1 ��

)���)_� � ��� (��
Q ���
�_� �(� 2T
� 5G
H�� 	1�
% �
� 8

	
:��? ��� ��(�� F1�
 .�
���� �
� 9:�
3�  
:( �
1 �
��4�(� 5

� !(��


D)1 ��1	


: ��(� 8


*��b� !�3i�


% � �
�


� �

)�S�����W(.

 �4���� �����MX� �1�(� !��
� M1�M
X� ��=g
� �� 5��
:� 

-	> ��� ��(�� �1� �3%(� �8����:� MX� �	% -	1��� �
 5��Q

 MX� �� 82T� 5�3)
 O(�P 5(�(� �:�?( 
��	
%�� � ��
4� 5�(� 

�� ���)_� ��2�( ��C��� ��(�� 	%� ]:�T� �2� ���� 5��� �15

-	
> w�
� 8)T
X �� ����� �
1 8
�2��> �Q�
P �
� � -	
:��? 

M�$ ��*� ��:�#3�( �1�
3)
 �
�� �
�(�� 	
/�� � -�K
� �
�(�� 

�� ��%���2�( u�� � �:���? 5�1��)�� L�)H( ����=g��5��:� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

1.
13

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

14
 ]

 

                             3 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.1.13.0
https://jcpp.iut.ac.ir/article-1-654-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /��	 !��" )$%" (/�	'� ()*+ 

��o 

��
��

�.
�	
�


��


��
��
��
��
�
�
�
��
��
��
��

��
�
��

�
��

 
!�"
	

)
$
%&
"�
'�
�
�'
��
�

(
	�
�)
�

*�+
,-
%.
�"

�
��
�
��
/%�
��
0
��
�

 
1&
�)
"�
�/%
�

2
�3
43

��
�

���
�	



��

��

�

��
��

�

�
�	�

)
��
(

��
��

�

�
�	�

)
��
(

�
�

�
�

��
��
�

��
��

���
	

�
��
� 


�
���
	

�	
��

��
��

�
��
� 


�
���
	

��
��

���
	

�
��
� 


�
���
	

��
��

���
	

�
��
� 


�
���
	

�
��
� 


!
"

)
°C

��#
$%

�&
���

(
kl

'(/�
g-

i
(�/(

i-l
(�/�

bc
*+/

�+
h-

l
��/%

h-
l

%�/%
fg

%(/'
a

,-/
�'

�
��
� 


!
"

)
°C

��#
*+

�&
���

(
l

,�/�
g-

i
�%/(

i-l %/�
e

((/
$�

h-
l

�(/%
g-

i
��/-

gh
��/,

cd
e

,$/
$%

.�
�
!

"
)

°C
%�#

$%
�&
���

(
h-

l
�%/%

gh
++/,

g-
i

$(/-
de

+(/
$%

ef
�*/

$�
bc

d
(*/

$'
bc

$-/
�+

a
,-/

�'

.�
�
!

"
)

°C
%�#

*+
�&
���

(
h-

k
(%/%

fg
(�/'

g-
i

%%/-
b

%-/
��

b
+(/

�*
/

a
''/

�'
/

.�
�
!

"
)

°C
%-#

$%
�&
���

(
jk

l
$�/�

/
g-

j
,*/(

/
g-

i
(,/-

/
b

'-/
��

/

.�
�
!

"
)

°C
%-#

*+
�&
���

(
/

/
/

/
/

/
/

0�
1�

�

2

�1
3

4

5�
6

�
	�	
�
�7

�
��8

9
:�

��
;
<�
	�

0�

=
"�

>�
=	

#�
?@
�A

%
�
? 

�

B
��

�?
1C

��
�	�

.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

1.
13

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

14
 ]

 

                             4 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.1.13.0
https://jcpp.iut.ac.ir/article-1-654-fa.html


,�-./
	��	 �/ �,0 \"�� � �,0 12 34"�5 ,� � �4� ... 

��U 

��
��

5.
�	
�


��


��
��
��
��
�
0
�&
�
��
��
��
��

��
�
��

�
��

 
!�"
	

)
$
%&
"�
'�
�
�'
��
�

(
	�
�)
�

*�+
,-
%.
�"

�
��
�
��
/%�
��
0
��
�

 
1&
�)
"�
�/%
�

2
�3
43

��
�

���
�	



��

��

�

�
��
��	

�
�


)
��
(

�
��
��	

�
�


)
��
(

�
�

�
�

��
��
�

��
��

���
	

�
��
� 


�
���
	

��
��

���
	

�
��
� 


�
���
	

��
��

���
	

�
��
� 


�
���
	

��
��

���
	

�
��
� 


�
���
	

�
	�
8

E
��
� 



)

°C
�%#

�



F�
�

(
s-

x
(%/�

n-
m

-,/-
q-

x
'$/%

c-
k

+�/
�+

o-
d

*/-
g-

s
'�/

$$
h-

s
(,/

$+
a-

f
,-/

�*

�
��
� 


�
	�
8

)
°C

�%#
,



F�
�

(
s-

x
(%/�

n-
m

-,/-
q-

x
'$/%

c-
k

+�/
�+

o-
d

*/-
g-

s
'�/

$$
h-

s
(,/

$+
a-

f
,-/

�*

�
��
� 


�
	�
8

)
°C

�%
#$
�



F�
�

(
s-

x
(%/�

n-
m

-,/-
q-

x
'$/%

c-
k

+�/
�+

o-
d

*/-
g-

s
'�/

$$
h-

s
(,/

$+
a-

f
,-/

�*

.�
�
�
	�
8

)
°C

*%#
�



F�
�

(
s-

x
*�/�

o-
x

+�/-
q-

x
��/%

d-
l

+-/
$'

p-
x

*(/(
k-

u
+,/

$+
n-

w
,�/-

b-
g

�(/
�$

.�
�
�
	�
8

)
°C

*%#
,



F�
�

(
s-

x
�$/�

q-
x

�%/%
s-

x
*%/�

f-q ,/
$*

q-
x

*%/(
l-v

,-/'
o-

d
,%/(

c-
i

*'/
�+

.�
�
�
	�
8

)
°C

*%#
$�



F�
�

(
s-

x
%�/�

o-
x

$,/-
q-

x
-�/

$*
b-

f
(�/

��
o-

d
+,/-

i-t
*,/

$+
n-

w
�$/,

a-
f

�(/
�*

.�
�
�
	�
8

)
°C

�%#
�



F�
�

(
v-

d
'-/�

p-
x

�-/(
r-

d
*'/�

e-
n

�*/
$(

p-
x

''/%
h-

s
-�/

$+
m

-v
*'/,

a-
f

(/
�*

.�
�
�
	�
8

)
°C

�%#
,



F�
�

(
x

--/$
s-

x
%,/�

u-
d

$'/*
f-p

($/
$�

q-
x

%�/%
M

-v
%(/,

p-
x

��/(
e-

o
(%/

$%

.�
�
�
	�
8

)
°C

�%#
$�



F�
�

(
w

x
$�/�

q-
x

��/%
s-

x
�%/�

c-
n

((/
�+

r-
x

*%/%
e-

m
((/

$-
h-

s
(-/

$+
a-

f
*$/

�(

	�
8

.�
�
�

)
°C

%%#
�



F�
�

(
t-x

*-/*
o-

x
,%/(

r-
x

�*/%
c-

d
��/

$'
p-

x
�'/(

h-
s

,'/
$+

m
-v

$�/'
a-

d
'$/

*+

.�
�
�
	�
8

)
°C

%%#
,



F�
�

(
s-

x
��/�

o-
x

+�/-
q-

x
*,/%

c-
j

��/
�+

o-
x

'/(
f-r

*�/
$*

j-v
$,/

$+
ab

c
**/

*$

.�
�
�
	�
8

)
°C

%%#
$�



F�
�

(
s-

x
+�/%

n-
x

��/-
h-

s
,*/

$+
a

�*/
*%

h-
s

$$
%

/
$$

b-
g

(/
�$

h-
s

$�/
$$

ab
�$/

*%

0�
1�

�

2

�1
3

4

5�
6

�
	�	
�
�7

�
��8

9
:�

��
;
<�
	�

0�

=
"�

>�
=	

#�
?@
�A

%
�
? 

�

B
��

�?
1C

��
�	�

.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

1.
13

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

14
 ]

 

                             5 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.1.13.0
https://jcpp.iut.ac.ir/article-1-654-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /��	 !��" )$%" (/�	'� ()*+ 

�^S 

��
��

3.
,%
�&
�
��
��
��
��
�
�
�
��
��
��
��

 
%	

��
�
��

�
��

 
!�"
	

)
$
%&
"�
'�
�
�'
��
�

(
	�
�)
�

*�+
,-
%.
�"

�
��
�
��
/%�
��
0
��
�

 
1&
�)
"�
�/%
�

2
�3
43

��
�

���
�	



��

��

�

��
��

�

�
�	�

)
��
(

��
��

�

�
�	�

)
��
(

�
�

�
�

��
��
�

��
��

���
	

�
��
� 


�
���
	

��
��

���
	

�
��
� 


�
���
	

��
��

���
	

�
��
� 


�
���
	

��
��

���
	

�
��
� 


�
���
	

�
��
� 


!
"

)
°C

��#
$%

�&
���

(
hi

j
(%/,

d-
h

�(/
$%

ab
*-/

*-
ab

,$/
*�

d-
h

��/
$%

d-
g

+(/
$(

a
,(/

$�
cd

-'/
��

�
��
� 


!
"

)
°C

��#
*+

�&
���

(
j

,%/(
g-

j
$(/

$�
ab

-�/
*�

b
('/

*$
e-

h
��/

$�
f-

j
'-/

$�
bc

%%/
*+

de
f

$(/
�+

.�
�
!

"
)

°C
%�#

$%
�&
���

(
ij

*'/-
f-

j
,$/

$�
ab

-$/
*%

ab
$�/

*�
g-

j
*/

$+
d-

h
,'/

$�
ab (/

**
de

'%/
�$

.�
�
!

"
)

°C
%�#

*+
�&
���

(
ij

(*/-
f-

i
�$/

$*
ab �/

*(
ab

�$/
**

f-
j

,%/
$�

/
ab

--/
**

/

.�
�
!

"
)

°C
%-#

$%
�&
���

(
k

$-/�
/

g-
j

+,/
$$

/
k

,,/$
/

de
f

�$/
�+

/

.�
�
!

"
)

°C
%-#

*+
�&
���

(
/

/
/

/
/

/
/

/

0�
1�

�
��8

�

2

�1
3

4

5�
6

�
	�	
�
�7

9
:�

��
;
<�
	�

0�

=
"�

>�
=	

#�
?@
�A

%
�
? 

�

B
��

�?
1C

��
�	�

.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

1.
13

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

14
 ]

 

                             6 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.1.13.0
https://jcpp.iut.ac.ir/article-1-654-fa.html


,�-./
	��	 �/ �,0 \"�� � �,0 12 34"�5 ,� � �4� ... 

�^� 

��
��

+.
��
�

 
%	
,%
�&
�
��
��
��
��
�
0
�&
�
��
��
�

��
�
��

 
!�"
	
�
��

)
$
%&
"�
'�
�
�'
��
�

(
	�
�)
�

*�+
,-
%.
�"

�
��
�
��
/%�
��
0
��
�

 
1&
�)
"�
�/%
�

2
�3
43

��
�

���
�	



��

��

�

�
��
��	

�
�


)
��
(

�
��
��	

�
�


)
��
(

�
�

�
�

��
��
�

��
��

���
	

�
��
� 


�
���
	

��
��

���
	

�
��
� 


�
���
	

��
��

���
	

�
��
� 


�
���
	

��
��

���
	

�
��
� 


�
���
	

�
��
� 


�
	�
8

)
°C

�%#
�



F�
�

(
s-

y
�%/�

k-
s

�,/
$�

a-
h

-,/
*�

a-
f

((/
*%

n-
o

'/
$,

b-
i

$'/
�,

a
$�/

��
e-

i
%-/

�*

�
��
� 


�
	�
8

)
°C

�%#
,



F�
�

(
s-

y
�%/�

k-
s

�,/
$�

a-
h

-,/
*�

a-
f

((/
*%

n-
o

'/
$,

b-
i

$'/
�,

a
$�/

��
e-

i
%-/

�*

�
��
� 


�
	�
8

)
°C

�%#
$�



F�
�

(
s-

y
�%/�

k-
s

�,/
$�

a-
h

-,/
*�

a-
f

((/
*%

n-
o

'/
$,

b-
i

$'/
�,

a
$�/

��
e-

i
%-/

�*

.�
�
�
	�
8

)
°C

*%#
�



F�
�

(
t-y

(-/*
i-q

%'/
$(

a-
g

�/
�*

a-
d

�,/
*�

a-
f

((/
*%

h-
o

'/
$,

b-
i

$'/
�,

a
$�/

��

.�
�
�
	�
8

)
°C

*%#
,



F�
�

(
t-y ,/*

j-r
+,/

$�
a-

g
++/

*�
a-

f
$,/

*%
p-

w
�,/-

�(/
�$

f-
m

a-
e

($/
*-

a-
g

-,/
**

.�
�
�
	�
8

)
°C

*%#
$�



F�
�

(
s-

y
(-/�

i-p
(�/

$-
a-

c
(*/

�+
a-

d
$-/

*'
m

-v
,$/

$+
f-

m
�(/

��
a

�-/
�%

a-
d

-,/
*,

.�
�
�
	�
8

)
°C

�%#
�



F�
�

(
v-

z
%(/'

k-
s

,�/
$�

a-
g

�/
*�

b-
i

�%/
�-

k-
s

,�/
$�

i-o
(,/

$,
ab

-(/
$�

e-
l

+(/
�*

.�
�
�
	�
8

)
°C

�%#
,



F�
�

(
w

-z
(-/�

k-
s

*�/
$�

k-
s

��/
$�

d-
k

,(/
��

q-
d

**/(
i-p

$-/
$-

g-
m

(,/
�+

g-
n

�$/
�+

.�
�
�
	�
8

)
°C

�%#
$�



F�
�

(
w

-z
�-/�

l-t
�$/

$$
i-q

%,/
$(

g-
n

$(/
�+

q-
w

,�/(
i-k

�(/
$%

c-
j

,,/
�%

k-
s

**/
$�

.�
�
�
	�
8

)
°C

%%#
�



F�
�

(
0

s-
y

$*/�
n-

w
$$/'

w
-e

*(/�
0

t-y
-'/�

k-
s

(%/
$�

n-
w

$-/'

.�
�
�
	�
8

)
°C

%%#
,



F�
�

(
0

r-
y

*�/%
l-s

*%/
$$

t-y
(-/*

0
w

-z
�$/�

w
-z

%-/�
y-

z′
'/+

.�
�
�
	�
8

)
°C

%%#
$�



F�
�

(
0

v-
z

''/�
0

z-
z ′

$/+
0

l-s �/
$$

y-
z′

'/+
0

�1
�

0
�

2

�1
3

4

5�
6

�
	�	
�
�7

�
��8

9
:�

��
;
<�
	�

0�

=
"�

>�
=	

#�
?@
�A

%
�
? 

�

B
��

�?
1C

��
�	�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

1.
13

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

14
 ]

 

                             7 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.1.13.0
https://jcpp.iut.ac.ir/article-1-654-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /��	 !��" )$%" (/�	'� ()*+ 

�^A 

8%(	� �:�?( ��� ��(�� 5��.M1�
�(��  �
�$ ��
R:( 5�
1

 -	% -	> �� �
3;�? �(�X 6"37� 5�1��� ��=g� 8c� �
 �:�1

	���� .% �� 82T� �� 6�_v �1�B 5(�(���3P�� a�� � 	1

 -�#X �	���� 5( .-	> 5�
�� �
� -	
% ��
)�� 5�
1���
��� 

�3��

� �

1 �� �(�

? !�

�� �

� �:�

��? ��

�� ��

$� 

)Heat injury(�

Q �� � -	

% � -	

% -	�

��@ 5�(���

2�( 

	
�3;�  �� �( .�
3P�: �
� M�*3T
� ��
Q �
� ��
� 5�
�� �
1 5

�
�� �
�(�� �( � -	���� ���� ����� ��� M�$ �)3T:��

 8_��)� !� �� 	�
 .G
H�� ��
� 5�
�� 	:�
% �
4:� +�Q �(

M:K�� !	% L�_;��> �1�J�� 5V�`��� )α-amylase(����[���@ �

)Proteinase(�
�1	�3T
1 �
�� �
�(�� M#� M:K�� �� 
��

��%)�A(.

,�-./ �"a�� ,� %	A>�

-	> ��)�� �1��
2�( �� �1 �� N�? O� �� ��=g
� 
�_� ��(� 5�
� 

-	> x�,7� !�� �18
%(	� )L�	
� �(�
� F:�
���  
:(

e�(K? �15��
��� ���? �j I��$ �� �
� Op^3��
� �
��� �

�(�?��=g� �_� ��(� 5-	
> �
� 82T
� �
15�� 	1�
% 5!�� 

��(� 8*��b� 8�( �3%(	� x�,7� )�(.8�)
�( � .��2���

)�U^� (�4� �j 	���j N`H( �(�5-	> �1��� �� 5�Q�P �� ��� 

-	> !�Ts: MR� � (�3c� F1�j �1���E� �#�� x�,7� !�� 

)��	�j )��(.

9:�3���8�� �1 ��)�� �( -	�� (5-	
> N�? �
15��
� 

������ !��� ��� N�
X�( x�,
7� !��  �4��
�� �
j 	1� 

.	� L�Q(�(���2�5� (	�@ F1�j ��� 	�j��� F1�
j  :( 

��)_� ��2�(���� �3��� ��� ��2�( �� 82T� �.��
J� 	�$ �1 

�_� �#�����2� �(� )L�	� �.(M
X� � ��
2�( u�� ��=g
� C
��X 

�l�`� (5-	
> x�,
7� !�� �� �
1  
:( 9:�
3� 	�3
%(	� 

e�(K

? �

� F1�k

@ �

15� K

��1 � 8�)

�( � .��2��

� 

8;�j .��(� 8*��b�)U���(.�1��)��5(�1 6"37� 5N�? 

�"H M>�?	�j��$�-	> �1��=g� �_� ��(� 5!�� !(K
�� �
� 

8%(	� x�,7� .

,�-./3J�	�4 �"a�� ,� 

.��J� �:���? 5�1��)����_� �(� �3���� �(	*� �� 5-	> �15

	���D� ��R:( ����� ��� .M1 ��$ �3����  �4���� �T:�*� �� 

-	> �1.��
J� ��
1��2�( �� �
���� ��� 5�
�_� �(� �
l� �( 5

qb� ��  D�(� !�����	�
� -	1��
� 	/�� .�

 9:�
3� �
� 



�)�( � .��2��

�
8

)1 � �

��4�(� �
!(��D

*��b� ��(� 8

)L�	� �15^�o(.

,�-./	� �"a�� ,� b�_ �� 

� ��2�( u�� � �:���? 5�1��)�� F�D)1�� �T:�*� M
1  �
�$ 

�(� !��� �1��)��  :( �T:�*��j-	> �� �
1 ��
���� ��
� 5

���)�� L�)H( !��� .	� � ��� F:(K;( ��=g
� �
�_� �(� �
� 5

!(��D)1 � (�`@ 9:�3� �� �
 ���(	� \�P -��� �(	*� 8*��b�

��(� )�A(.��
P L�(	� !���� �( �j�(�5	
:��? . �
y)1

 -	> �� \�P -��� �(	*� �1���)_� ��2�( �� �
 �:�4� 5�(� 

!���  �:�@ C��� ��  :( �
 ��� ��� ��2�( �( �3��� 	���� -	%

 8��Q�2T�����)_� ��2�( �� �
� F:(K
;( �2
� �

 	
%��

 -	> �� r�_� �18�( -	:��? .�� \�
P -��
� �(	*� �$�?

 / \: ����� ���8J8�( �=�( 8
c� L�
�  �H �� ��� 

��=g� �(�X K�� �b�c� C�(�H �
� ��
�? .\�
P -��
� �(	
*�

 .��
/ ��
2�( 5�
�� �=( �� �
 5��72� �� ����3� �
� ��
�?

8�( .(���E� e�73�� .

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

1.
13

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

14
 ]

 

                             8 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.1.13.0
https://jcpp.iut.ac.ir/article-1-654-fa.html


,�-./
	��	 �/ �,0 \"�� � �,0 12 34"�5 ,� � �4� ... 

�^W 

��
��

6.
 
1�-
7
��
��
�
�
�
��
��
��
��

��
�
��

 
!�"
	
�
��

)
$
%&
"�
'�
�
�'�
��

(
	�
�)
�

*�+
,-
%.
�"

�
��
�
��
/%�
��
0
��
�

 
1&
�)
"�
�/%
�

2
�3
43

��
�

���
�	



��

��

�

�
��
��	

�
�


)
��
(

�
��
��	

�
�


)
��
(

�
�

�
�

��
��
�

��
��

���
	

�
��
� 


�
���
	

��
��

���
	

�
��
� 


�
���
	

��
��

���
	

�
��
� 


�
���
	

��
��

���
	

�
��
� 


�
���
	

�
��
� 


!
"

)
°C

��#
$%

�&
���

(
h-

m
$+

'
/$

bc
d

$*
(

/$
lm

n
+'

%
/$

b-
h

$$
,

/$
b-

e
$*

�
/$

b-
c

$�
(

/$
k-

n
+'

,
/$

c-
i

$�
�

/$

�
��
� 


!
"

)
°C

��#
*+

�&
���

(
c-

i
$�

�
/$

a
$%

�
/$

j-n
+'

'
/$

b-
g

$�
'

/$
ab

c
$*

-
/$

ab
$�

�
/$

d-
j

$$
-

/$
b-

e
$*

�
/$

.�
�
!

"
)

°C
%�#

$%
�&
���

(
c-

i
$�

�
/$

b-
i

$�
%

/$
op

+-
%

/$
d-

j
$$

-
/$

bc
d

$*
(

/$
b-

f
$*

�
/$

j-n
$+

�
/$

c-
i

$�
�

/$

.�
�
!

"
)

°C
%�#

*+
�&
���

(
e-

k
$$

%
/$

f-
l

$$
�

/$
p

+(
'

/$
i-m

$+
,

/$
g-

l
$$

+
/$

/
m

no
+'

+
/$

/

.�
�
!

"
)

°C
%-#

$%
�&
���

(
c-

i
$�

*
/$

/
no

+,
(

/$
/

c-
i

$�
�

/$
/

e-
k

$$
�

/$
/

.�
�
!

"
)

°C
%-#

*+
�&
���

(
/

/
/

/
/

/
/

/

0�
1�

�

2

�1
3

4

5�
6

�
	�	
�
�7

�
��8

9
:�

��
;
<�
	�

0�

=
"�

>�
=	

#�
?@
�A

%
�
? 

�

B
��

�?
1C

��
�	�

.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

1.
13

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

14
 ]

 

                             9 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.1.13.0
https://jcpp.iut.ac.ir/article-1-654-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /��	 !��" )$%" (/�	'� ()*+ 

�^p 

��
��

8.
 
1�-
7
��
��
�
0
�&
�
��
��
��
��

��
�
��

 
!�"
	
�
��

)
$
%&
"�
'�
�
�'
��
�

(
	�
�)
�

*�+
,-
%.
�"

�
��
�
��
/%�
��
0
��
�

 
1&
�)
"�
�/%
�

2
�3
43

��
�

���
�	



��

��

�

�
��
��	

�
�


)
��
(

�
��
��	

�
�


)
��
(

�
�

�
�

��
��
�

��
��

���
	

�
��
� 


�
���
	

��
��

���
	

�
��
� 


�
���
	

��
��

���
	

�
��
� 


�
���
	

��
��

���
	

�
��
� 


�
���
	

�
��
� 


�
	�
8

)
°C

�%#
�



F�
�

(
bc

d
$*

$
/$

bc
d

$$
*

/$
bc

d
$�

,
/$

bc
d

+'
,

/$
bc

d
$*

+
/$

bc
d

$*
�

/$
bc

d
$�

'
/$

bc
d

$*
-

/$

�
��
� 


�
	�
8

)
°C

�%#
,



F�
�

(
bc

d
$*

$
/$

bc
d

$$
*

/$
bc

d
$�

,
/$

bc
d

+'
,

/$
bc

d
$*

+
/$

bc
d

$*
�

/$
bc

d
$�

'
/$

bc
d

$*
-

/$

�
��
� 


�
	�
8

)
°C

�%#
$�



F�
�

(
bc

d
$*

$
/$

bc
d

$$
*

/$
bc

d
$�

,
/$

bc
d

+'
,

/$
bc

d
$*

+
/$

bc
d

$*
�

/$
bc

d
$�

'
/$

bc
d

$*
-

/$

.�
�
�
	�
8

)
°C

*%#
�



F�
�

(
bc

d
$+

,
/$

bc
d

$+
'

/$
bc

d
$�

(
/$

bc
d

$$
$

/$
bc

d
$+

+
/$

bc
d

$�
*

/$
bc

$�
�

/$
bc

d
$�

+
/$

.�
�
�
	�
8

)
°C

*%#
,



F�
�

(
bc

d
$+

-
/$

bc
d

$+
*

/$
bc

d
$$

'
/$

bc
d

+'
-

/$
bc

d
+'

$
/$

bc
d

$+
'

/$
bc

d
$�

$
/$

bc
d

$*
,

/$

.�
�
�
	�
8

)
°C

*%#
$�



F�
�

(
bc

d
$$

�
/$

bc
d

$$
�

/$
bc

d
$�

'
/$

bc
d

$$
%

/$
bc

d
$$

*
/+

bc
d

$�
(

/$
b

$%
�

/$
bc

d
$*

*
/$

.�
�
�
	�
8

)
°C

�%#
�



F�
�

(
bc

d
+'

%
/$

bc
d

+'
,

/$
bc

d
$$

�
/$

bc
d

$$
,

/$
bc

d
$$

'
/$

bc
d

$+
-

/$
bc

d
$*

�
/$

cd
+-

,
/$

.�
�
�
	�
8

)
°C

�%#
,



F�
�

(
bc

d
$+

(
/$

bc
d

+'
,

/$
bc

d
$$

(
/$

bc
d

$*
*

/$
bc

d
$$

'
/$

bc
d

$�
%

/$
b

$�
,

/$
bc

d
$�

�
/$

.�
�
�
	�
8

)
°C

�%#
$�



F�
�

(
bc

d
+'

$
/$

bc
d

+'
�

/$
bc

d
$$

+
/$

bc
d

$$
%

/$
bc

d
$+

$
/$

bc
d

$$
%

/$
bc

d
$�

�
/$

a
+-

%
/$

.�
�
�
	�
8

)
°C

%%#
�



F�
�

(
bc

d
$�

,
/$

bc
d

$+
'

/$
bc

d
$$

+
/$

bc
d

$+
+

/$
bc

d
$+

*
/$

bc
d

$+
(

/$
bc

$�
�

/$
bc

d
$*

*
/$

.�
�
�
	�
8

)
°C

%%#
,



F�
�

(
bc

d
$�

�
/$

bc
d

$$
$

/$
bc

d
$+

-
/$

bc
d

+'
-

/$
bc

d
$+

*
/$

bc
d

$+
+

/$
bc

d
$�

*
/$

bc
d

$*
�

/$

.�
�
�
	�
8

)
°C

%%#
$�



F�
�

(
bc

d
$+

(
/$

bc
d

$$
+

/$
bc

d
$+

*
/$

cd
+-

,
/$

bc
d

+'
'

/$
bc

d
+'

-
/$

bc
d

+'
,

/$
bc

d
$*

+
/$

0�
1�

�

2

�1
3

4

5�
6

�
	�	
�
�7

�
��8

9
:�

��
;
<�
	�

0�

=
"�

>�
=	

#�
?@
�A

%
�
? 

�

B
��

�?
1C

��
�	�

.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

1.
13

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

14
 ]

 

                            10 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.1.13.0
https://jcpp.iut.ac.ir/article-1-654-fa.html


,�-./
	��	 �/ �,0 \"�� � �,0 12 34"�5 ,� � �4� ... 

�^� 

��
��

9.
��
��

��
,:
��
;
%�
�
��
��
��
�
�
�
��
��

�
��
�

<
!�"
	
�
�

)
'�
�
�'�
��

$
%&
"�

(
	�
�)
�

5
�

=
,-
%.
�"

�
��
�
��
/%�
��
>
��
�

<
1&
�)
"
��
/%�

2
?@
A@

��
�

���
�	



��

��

�

�
��
��	

�
�


)
��
(

�
��
��	

�
�


)
��
(

�
�

�
�

��
��
�

��
��

���
	

�
��
� 


�
���
	

��
��

���
	

�
��
� 


�
���
	

��
��

���
	

�
��
� 


�
���
	

��
��

���
	

�
��
� 


�
���
	


!
"

�
��
� 

)
°C

��#
$%

�&
���

(
b-

i
-,/

$'
a-

e
�*/

�*
g-

l
'(/

$(
a-

e
$�/

�*
a-

h
$'/

�$
a-

e
-,/

��
f-k %/

$-
jk

l
�/

$�

�
��
� 


!
"

)
°C

��#
*+

�&
���

(
a-

f
$�/

��
a

�%/
�%

d-
k

$(/
$,

a-
e

,�/
��

ab
c

,(/
�*

ab
c

(�/
�*

a-
h

$(/
��

e-
k

+,/
$,

.�
�
!

"
)

°C
%�#

$%
�&
���

(
a-

g
+$/

��
a-

e
$�/

�*
kl

-%/
$*

a-
h

�-/
�$

c-
j

%-/
$,

a-
d

�*/
�*

c-
j

-%
+

/
$,

a-
g

('/
$�

.�
�
!

"
)

°C
%�#

*+
�&
���

(
a-

h
,'/

�+
a-

i
*(/

$'
l

-'/
$�

b-
i

-�/
$'

a-
i

'-/
$'

/
h-

l
%%/

$(
/

.�
�
!

"
)

°C
%-#

$%
�&
���

(
a-

f
$,/

��
/

i-l
-�/

$%
/

a-
f

�(/
��

/
a-

h
($/

�+
/

.�
�
!

"
)

°C
%-#

*+
�&
���

(
/

/
/

/
/

/
/

/

0�
1�

�
�7

�
��8

�

2

�1
3

4

5�
6

�
	�	

9
:�

��
;
<�
	�

0�

=
"�

>�
=	

#�
?@
�A

%
�
? 

�

B
��

�	�
�?
1C

��
.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

1.
13

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

14
 ]

 

                            11 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.1.13.0
https://jcpp.iut.ac.ir/article-1-654-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /��	 !��" )$%" (/�	'� ()*+ 

�^� 

��
��

4.
,:
��
;
%�
�
��
��
��
�
0
�&
�
��
��
��
��

��
�
��

 
!�"
	
�
��

)
$
%&
"�
'�
�
�'�
��

(
	�
�)
�

*�+
,-
%.
�"

��
�
��
/%�
��
0
��
�

 
1&
�)
"�
�/%
��

2
�3
43

��
�

���
�	



��

��

�

	�
�


�
��
��

)
��
(

�
��
��	

�
�


)
��
(

�
�

�
�

��
��
�

��
��

���
	

�
��
� 


�
���
	

��
��

���
	

�
��
� 


�
���
	

��
��

���
	

�
��
� 


�
���
	

��
��

���
	

�
��
� 


�
���
	

�
��
� 


�
	�
8

)
°C

�%#
�



F�
�

(
a-

d
(�/

�*
a-

i
-%/

�+
a-

f
'�/

��
c-

m
-+/

$-
a-

f
,$/

��
a-

d
+%/

��
a-

e
',/

��
a-

h
��/

�$

�
��
� 


�
	�
8

)
°C

�%#
,



F�
�

(
a-

d
(�/

�*
a-

i
-%/

�+
a-

f
'�/

��
c-

m
-+/

$-
a-

f
,$/

��
a-

d
+%/

��
a-

e
',/

��
a-

h
��/

�$

�
��
� 


�
	�
8

)
°C

�%#
$�



F�
�

(
a-

d
(�/

�*
a-

i
-%/

�+
a-

f
'�/

��
c-

m
-+/

$-
a-

f
,$/

��
a-

d
+%/

��
a-

e
',/

��
a-

h
��/

�$

.�
�
�
	�
8

)
°C

*%#
�



F�
�

(
n

**/
$$

a-
k

,,/
$'

h-
n

�(/
$%

a-
j

�-/
�+

a-
m

$'/
$,

a-
f

��/
��

ab
(�/

��
a-

i
-/

�+

.�
�
�
	�
8

)
°C

*%#
,



F�
�

(
a-

k
'(/

$,
a-

k
'$/

$,
a-

h
�'/

�$
c-

m
((/

$-
f-

n
�%/

$(
a-

k
-'/

$'
a-

d
,�/

*�
a-

d
,�/

�*

.�
�
�
	�
8

)
°C

*%#
$�



F�
�

(
m

n
%�/

$�
a-

j
*,/

�+
a-

e
�-/

�*
a-

h
,'/

�+
a-

j
�%/

�+
a-

f
'%/

��
ab

((/
��

a-
d

'(/
�*

.�
�
�
	�
8

)
°C

�%#
�



F�
�

(
d-

m
��/

$-
b-

m
'$/

$-
a-

j
%%/

�+
a-

h
**/

�$
a-

k
(/

$'
a-

k
,/

$'
a-

c
�(/

��
j-n

*'/
$�

.�
�
�
	�
8

)
°C

�%#
,



F�
�

(
a-

k
�,/

$'
b-

m
'�/

$-
a-

h
$*/

�$
a-

g
$'/

��
l-n

('/
$�

a-
f

%'/
��

a
,'/

��
a-

j
�,/

��

.�
�
�
	�
8

)
°C

�%#
$�



F�
�

(
f-

m
(,/

$(
f-

m
(/

$(
a-

k
+�/

�+
a-

h
'%/

�+
l-m

'�/
$(

a-
k

$�/
$'

a-
h

�(/
�$

k-
n

'�/
$*

.�
�
�
	�
8

)
°C

%%#
�



F�
�

(
a-

f
'�/

��
a-

k
'�/

$'
a-

k
''/

$'
o

-$/(
a-

k
,$/

$,
a-

k
*�/

$'
a-

e
�'/

�*
a-

d
,$/

�*

.�
�
�
	�
8

)
°C

%%#
,



F�
�

(
a-

k
$�/

$'
a-

h
$'/

�$
a-

k
%�/

$'
d-

m
%�/

$-
a-

k
,�/

$,
a-

l
**/

$,
a-

g
�/

��
a-

d
-$/

�*

.�
�
�
	�
8

)
°C

%%#
$�



F�
�

(
c-

m
((/

$-
U

-k
,*/

$'
a-

k
,$/

$,
i-h

%�/
$�

b-
m

''/
$-

d-
m

�(/
$-

b-
m

'�/
$-

h-
g

'$/
�$

0�
1�

�

2

�1
3

4

5�
6

�
	�	
�
�7

�
��8

9
:�

��
;
<�
	�

0�

=
"�

>�
=	

#�
?@
�A

%
�
? 

�

B
��

�?
1C

��
�	�

.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

1.
13

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

14
 ]

 

                            12 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.1.13.0
https://jcpp.iut.ac.ir/article-1-654-fa.html


,�-./
	��	 �/ �,0 \"�� � �,0 12 34"�5 ,� � �4� ... 

�^^ 

��	
� ���� ��	`J�" 

�.N�� ��.L�� �H(�� z�������Wo� .5�����
 ��#� .�(�� .

A.������( �.�W�� .����� ��� 5�(	#4� �R:��� z:��� .{��; !�3�( 5�����
 !������(��% �.

3. Beurema., H. P. and D. E. Vanderzaay. 1990. Introduction to potato production. Pudoc. Pub., Wageningen, The 
Netherlands.  

4. Butchbaker, A. F., W. J. Promeberger  and D. C. Nelson. 1973. Weight loss of potato as affected by age, tempreture, 
relative humidity and air velocity. Am. Potato J. 50: 124-132. 

5. Chales, F. F. 1995. Hot water dips extend the shelf life of fresh broccoli. Hort. Sci. 30: 1054-1057.  
6. Escher, F. J. Slames and W. Reust. 1981. Changes in the pH of potato tubers during storage. Potato Abs. 6 (4) : 71. 
7. Grierson, W. and W. F. Warsowski. 1978. Relative humidity effect on the postharvest life of fruits and vegetables. 

Hort. Sci. 13: 570-574.  
8. Harris, P. M. 1992. The Potato Crop.  Chapman and Hall, London, Englands. 
9. Heinze, P. H. and C. C. Craft . 1952. Variation in specific gravity of potatoes. Am. Potato J. 29:31-37.  
10. Hide, J. H. 1975. Effect of heat treatment of potato tubers on Oospora pustulans. Plant Pathol. 24:233-236.  
11. Macky, J. M. and P. Y. Shipton. 1983. Heat treatment of seed tubers for control of potato blakleg. (Erwinia 

carotovora subsp. Atroseptica) and other disease. Plant Pathol. 32:385-393.  
12. Plaza, S. G., R. J. Sueldo, M. Crupkin and C. A. Barassi. 1985. Changes in composition of potatoes stored in 

clamps. J. Food Sci. 50(5):1254.  
13. Ranganna, B. G., S. V. Raghavan and A. C. Kushalappa.  1998. Hot water dipping to enhance storability of potatoes. 

Postharvest Biol. and Technol. 13: 215-283.  
14. Saini, R. S, K.D. Sharma, O. P. Dhankhar and R. A. Kaushik. 2001. Laboratory Manual of Analytical Techniques in 

Horticulture Agrobios, India.  
15. Talburt, W. and O. Smith. 1975. Potato Processing. The Avi. Pub. Co. Inc., USA. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

1.
13

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

14
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            13 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.1.13.0
https://jcpp.iut.ac.ir/article-1-654-fa.html
http://www.tcpdf.org

