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Study of some physiological parameters and organic composition for selecting of 
salt tolerant and sensitive genotypes of sugar beet
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    7. �% �6w0 ���� B	� �m(��    bL5�j� ���� �*%�m �

�#��  8m� 7	
 ���%        �> (� � �*%�M� 8r,L� �r� 7*� (� �6

     7. �% 8$ �{�=��0      �!���, ��+ |�; � �6�+ �m(�� 

           7�*� Z*%��
 "�	m �% ����, 8�	5� �% ���+ �d� �*�/! �

"(���� ���
 ����( ��	;�ij�+ ��	m�+ k�l5�� �6.

� z���
 �% %���=�� 7	 ����
 ��B��	)z���
�����= ����6

L��$ ""�+(�
 (     7	�� b��� �
 o#$�� ��.��
   � 7*���	6

5)�.���		�! ��5��5D����+ 7��(Bates et al., .1973)��0

   8���= (� }
 (��  z�
 �:S� k> ��5�� ��(  ��  �����*�


 ��.L
�5	. |�/x�   &	D��U$ a     &	D��U$ �  b "(����  ��	m

 ����+(Tadao and Yutaka, 1983)   8:�.��� ����
  RWC

 <P (�              8�. �% 8�m� ��6 ����
 "�	.� 9L��$ ���= z�
 ��

     ��U
 (� ���$ �6 �% ���)! 8���� �6      ���
 � "%��$ ���%�


   8���� �%��� ��= (�      �> ��	�% ��(��! �
 8UR�DL
 �6   �� ��6

          ���� 8�
 }��. "%���� 7*(�!�I       ��4;� k> �% -'��. 

  z�
 }�. Z*%��� 7*(�! "��
�% "���S	j   ���� 8�
 �� �6

I1   ���% �% -'�. 10       � "%��$ `/j %��M	5��. 8=�% 

      �:S��� -��
�C� ���*( @�����D ���*�C (� � Z*%����� �(�

(Relative water content)�+ 8:.���:

�00                                       *= RWC

 "(������� ������
�����	mCMS����*   |�/���x �������*�


��.L
�5	.(Cytoplasmic Membran Stability)(�6  ��� �

  a	!��c�0    � "�	m    �6 (�         ��6 (� � z��
 o+ "�	m  z��


o+            8� �  &�j�% �% � "��+ 8�	<! `S�*%     ���5�� ���6

  �B���.� ��/��D ���
 @�5	������%�% ������ ����
 " (� }��
 � �I

  �> �)*�5) � -*��6 -'�. ��6  "�M5�.% f�.�!EC  ��5�  

-��{������+  .��
 %���' 8 (� �� "����> -��.%EC ���)*�5) �

   ��� @�U�� �6�+ @�U��  @�5	�       �S�$ z�
 8���� ���D ��
 

 � "%��� �)*�5) � -*��6 z�
   �6(�     -.% 8
 �*�C 7*� 

%��>�+ ".

   (� "%�_5��.� ���
 z���
 �% %���=�� &��	D��U$ o�#��.

���*B	#� ����#
�$�%�
���� �5��5D��5)���.� "�M5��.% � 75��.� 

     ��B�	� 8�$ ��+ �����          ����
 &�R�, @��U�� ���� kK�=

&	D��U$a    N�� @�C�% ww�  � �5������    &�	D��U$ ����
b

 N������� @������C �%wI� ������*%�m -�����{��� �5���������� 

(Tadao and Yutaka, 1983)Z��<�  7*���! %����� ��_��R

     (� ��%�
 ���:' 8'�B� �% �
�*(�� :   8/�*� %��)U�'� �(� 

 �*����6 ������� ���!��)��+ %���)U�' �  &��
�� ���#� %���)U�' 

@�e�5.��   �#� ��	'  � Z*�. � Z	.�5
 �    -:S�� Na/K �  �(� 

)N(. ����������	' ���������
 ���������#� J�� (� "%�_5��������.� 

����5�*�L
(Polarimetric)  8��
 Z	��.�5
 � Z*���. QL���� � 

 �5���5D Z	UD 8;*�C(Flame Photometric) 7	�	�! + ������ .

                8�$ ���	5	  �5/�� n�	C ��
 8S*�;� �*�C (� J�� 7*� �%

L:��� "  7	��	�! Z	��.�5
 � Z*���. �*%���;� %���
 "���+ "�:	 ���$

%�m��*� .   ���
> %���' J�� (� "�W��� �(� 7	��	�! -��<=

��*%�m "%�_5..

iP� ) j��06
8/��*� @���C ������*�
 ���R�% � 8��P ���R�% 7	M����	�

8���= K
 ��(�   �% �a	!��c  �6       �M*��)* ��
 "�M/�*��(> �%

OP15�� ���� ��� � �� �� ���� ���OPO

�� �� ���� ���OPO
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 �#�� bL5j� �4. �% ���%� %    ���.� ��
 � ���%�% ��/�

   8/*� @�C ����*�
 �R�%  8P)  ��:	:,��G� (8
 ����;� ��

8�	�85.% ��S,� ���;���#
���+.) @��=�6 ���I ��(

 a������	!��c�3�P�G�������������;�� a������	!��c 

���–PG���� 8�	�     a�	!��c ���;��3� ��S�,   i	l/�!

8��$ �����+ "%�%���
   (� 8��	 �� o#*B��m � @�� ����D o	��
 

"%�!   L��$ �r� %��� ��6 " -+�% �
�4!.])"%�!  %��� ��6

   &��+ �r��0           @��. �% 8�$ %��
 �#���#OP 8m� ��G�  �% 

   �.� �
 �#���#OP 8S.T�          %��)U�' � �	_�. ��#� ����;� �

      8�	� � ���;� 8
 ��5)6 �% �)+   8;:C ��S, � ���;�  ���#


 ��%�
 "�+) �������Gw([.

8���m�  �4���. �% ����)*�5) � -*�����6 ������  (� ����6

� %   �#�� bL5j� Z6 �
   ����;� 8m� � �#5+�% ��%  ����% ��!

 � �U����. ���% %������� -/����� �������;� 7*�����5�$ %�����


)@��= ��61 ��0.(

RWC  *        8m� �% z�
 �:S� k> ��5�� �   �4. �% �6

� % �#�� bL5j�      ��/� bL5j� 7*� � �%�% ��/� ��% "�#6%

ZS	��)�     8$ -.� �_U5l� ��6a	!��c�6    ���� ���  (� 

      �� ��$ 8
 ���+ 8
 -:S� &��!    8�m� ����	mc) ����;� (

    �����;� 7*�5/��	
 ����% 8��$RWC����    X*���? ���+�


�% �> ���+ 8
 -	.�S,8:!��7	*�
 %��% ���� ��!.

     ��#�� � -�:�� �M5S:�6  &�	D��U$ ��%a   %��)U�' ��
  

      � ��*T� �.��
 7*� �% 8/*� �*         &�	U;! 8�$ -�.� X�U4� 7

 &���	D��U$a�%     ���! ������+ o#���! �% "����	m 7���*�V �	d

8��r,L� &��
������ 8/��*� %���)U�' o6���$�% ��%��K��m

)@��=��.(

  7	
8m�     &	D��U$ ���  (� �6a    �4.�%  � %  bL5�j�

���#     ��� Z/�P 8
 ��%  � %���j  8�m�c  �4�. �%  A  ����� 

��%�	m) a	!��cc= �3pG���0) .(@��= ��6w ���.(

 a	!��c 7	M��	�6       &�	D��U$ ����  (� �b      �M*��)* ��
  

  ��#�� bL5j�          "���m �% ��M�6 � ������� ���%A   �����  

�������� ���r� 8��
 ������	m &��	D��U$ 8��$ ���.�b "���	m �%  

   �(�	� B5#. ���
 �#���#OP         7�*� 8�$ %���� ���+ o#! 8
 

  85D�* �
 XU4�    J��j � ���� ��6 ��Uj��G�  %��% �
��4!

)@��=G(.

8
     ��� ��U$ ���C      &�	D��U$ %���� �% ����!a � b �%  

        &�	D��U$ 8�$ %���� ���<�� 7	#P ���+ o#!a  (� �5/�	
  

  &	D��U$b   ! -�!  V  �� ���� �	d       ����	�� ����#' 8
 � %�	m

�%  ��S��, � �����;� ������� k���l5������   �L��� ������!

Z	�e!�+�
 ��	m.

  a��	!��c 7	��
 7	 ����
 h����! %������%  bL5��j� ���6

�#��    -+��� %�=� ���%)@��=w(.    ��� ��r� 8
    8�
 ��.�

                 ��/�D "��##$ Z	�r#! ���:	$�! @��:�% 8�
 ��*�
 7	 ���
 B=

          Z	r#! �% 8'���� `* ���#' 8
 � -/m ��M*% �B�.�

   8����
 �% �B�.� ��/D   �> (� �,LR� ��6 
 �6 D�m "�<- .

 ������)��Gw (  f	�����% 8��$ %����� J��B��m B��	� ����6

   �����_! � ������ � ����+ 8��'�B� ���	r� "���+ @���5#$�	x

�#��    8�m� 7	�
 ���%   ��6        7	 ���
 ����;� ��r� (�    Z/�P 8�


���%��j .

  �� �r� 8
      f	�� (� "%�_5.� 8$ �.�    "��+ @�5#$ ��6

�%    8m� k�l5�� �% 7	 ��
 %���       (� ��S�, � ����;� ��6

 -	�6�-.� ��%��j�
 ��5/	
.

  a	!��c 7	
   �4�. �% @��U�� 7	�!��
 ���  (� �6� %

 �#�� bL5j� �-.� ��%  ��c��
C      8�
 ����;� 8$   ����+

    "��m �% -.�A��c��
 �  8�	� ��6    8�
 ��S�, � ����;�

    "��m �% X	!�!B    "��m�  C     X�	!�! 7�*� 8
 �#5D�m ����  

 Z	S;! `*   "�*� � �	�R ��#
 ���
 ��.� �
 @>7	�!  ���6

@�U��    -���;� �
 q�:!�� �% z�
  ���+ 8
 -:S� %�=�

%��%.

    -_���R 7���*� -���:�� �M5S���:�6)7	�!�����
 �����6

z���
 @���U�� (   %���)U�' � z���
 �:S��� k> ��B��	� ���


 8/���*�) @�����=�� ( ����� ��/����  o#���! ����d� 8���$�6%

�% -_���R 7���*� o6����$ ����
 ������+ X���=�� -���*�<�

     8���
 -:S���� -������;� � %����)U�' o6����$  ������+

��%%�m(Mitfin, 1980).

    B5#�. n��! � X*�l! X:. ���+ o#! �U$ ��C 8


7	�!��
   �� "�	m �% �6      ��+� -*%����� ��� 7*� 8$ %%�m

� @�U��. 8���.�!   ��+�% ���6��j ���
 �% �� "���	m ����6- .

) ��*�_����R � ��*�����x��G� ( }	{�����$� ������#m �%
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Table 1. The results of soil analysis in Amirabad

SARMg+2 

Meq/lit
Ca+2 

Meq/lit
Na

Meq/lit
EC

Mmohs/cm
pH8���� ��'

Depth cm
8;4#�

Rigion
42.092281637.798.590-30%�
>�	��

44.9321622017.328.730-60%�
>�	��

 @��=��%�
>�	�� k> 8*B�! �*�5�  

Table 2. The results of water analysis in Amirabad

SARHg+2 

Meq/lit
Ca+2 

Meq/lit
Na+

Meq/lit
EC

Mmohs/cm
8���� ��'

Depth cm

1.501344.331.455

 @��=��8/*� @�C ����*�
 �R�% 7	M��	�@�5	��� (� �+�� o#! &
�;� �% 8P

Table 3. Mean of rootlength stability under stress of mannitol

G3(7233-P.29)G2(7233-P.12)G1(191)   8m�Progeony

1/8¼0/98��S,

���;� 8�	�

���;�

G1

G2

G3

OPدرEIرCDEFGل
OPدرEIرCDEFGلOPدرEIرCDEFGل

KLدرMNOPQR
O

O 9−−
=!&3�89 �E	>    k�CC = .	����1 �E	>

 @��=I-8/*� @�C }��*��� 8*B�! -rUx �% 8P@�5	��� @�U�� ���_5� ��6

Table 4.  Analysis of variance for rootlength stability in different concenration of Mannitol

ProbFMSSSdfS.O.V
0.001**2.687.01514.0328m�P (A)

176.78461.422307.15�B�.� ��/D(B)
2.0325.30453.0410AB

2.6194.3136�4jError

 @��=���� y�� 7	M��	� �8	-rUx �%  @�5	��� ���_5� ��6

Table 5.  Mean of germination under different cocentration of mannitol

Op = 0Op = -3 Op = -6 Op = -9 Op = -12Op = -158m�P      
99938775.37061.4 ��S,G1

98.5938878.883728�	�  ���;�G2

9994.993908673� ���;G3
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Table 6.  Mean comparison of characters in first year

��U$ &	DA
chlorophyl (A) mg

�U	�(� &R�, "��e' �5	 

z�
 ��m Z	�

 z�
 �:S� -
�C� ��5��

)�R�%((RWC)
Relative Water Context

proline
)mol/g FWµ(

���	!

Treatment

124 b15.62 b1.51 a��S,a = 191

161 b18.11b1.49 a���;� 8�	�b = 7233.p. 12
312.7a25.5a1.67a���;�c = 7233.p.29

@��=G�7	M��	� 8S*�;�@�� @�. �% ��_R ��6

Table 6.  Mean comparison of characters in first year

'��j �)+ %�)U�

Sugar yield (ton/ha)

/*� %�)U�'8

Root yield (ton/ha)

 &	D��U$B) �U	��U	� �
 ��m "��e' �5	 

 &R�, (�

�/0��m z�
  (

chlorophyll B (mg/ml)

���	!

Treatment

1.2/43 d6.43 e244.7 a��S,a = 191

2.7.87 c14.33 c240.7 a�;� 8�	���b = 7233.p 12

3.96 b21.1 b192.3 a���;�c = 7233p29

 @��=1�7	M��	� 8S*�;�@�� @�. �% ��_R ��6

Table 6.  Mean comparison of characters in first year

�/x ����*�
{ �

��.L
�5	.

Cytoplasmic 
membran stability 

(EC)

LSP
��
7	�!6z�
 @�U�� ��

g/ml)µ(

Leaf soluble proteins

 �	_. �#� %�)U�'

White sugar yield
(ton/ha)

:S�Z*�. - /

 Z	.�5


Na/K

 �#� ��	'

SC
(%)

���	!

Treatment

181.8 a91.46 cd0.96 d0.25 e19.3 a��S,a = 191
176.5 a97.49 bc1.97 c0.32 c19.43a���;� 8�	�b = 7233.p 12

127.8 b105.8 a3.18 b0.31 b18.83a���;�c = 7233p29

 @��=3�7	M��	� 8S*�;���% @�. �% ��_R ��6
Table 9.  Mean comparison of characters in second  year

$U &	D��a
Chlorophll a

z�
 �:S� -
�C� ���5��

RWC %
  7	 ��
Proline

(µ mol/g FL)
���	!

Treatment

150 b15.17 b1.55 a��S,a = 191
113.7 b18.11 b1.49 a���;� 8�	�b = 7233.p 12
322 a25.55 a1.55 a���;�c = 7233p29

��j �)+ %�)U�'

Sugar yield
)ton/ha(

8/*� %�)U�'

Root yield
(ton/ha)

$U&	D��b
Chlorophyll b

(mg)

���	!

Treatment

1.24 d9  d237 a��S,a = 191
2.78 c15.73 c215.3 a���;� 8�	�b = 7233.p 12
3.96 a25.4 a205.7 a���;�c = 7233p29
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Table 10.  Mean comparison of characters in second  year

7	�!��
z�
 @�U�� ��6

Leaf soluble 
proteins

)LSP(µ g/ml

 ��.L
�5	. |�/x ����*�


)EC(

Cytoplasmic 
membran stability

�	_. �#� %�)U�'

White sugar yield
(ton/ha)

	S�Z	.�5
  -/Z*�.

 Na/K
�#� ��	'

SC
(%)

���	!

Treatment

82.6 d122.21.32d0.2b19.23 A��S,a = 191
96.87 bc192.32.28c0.3ab18.9A���;� 8�	�b = 7233.p 12

102.1 ab1833.9b0.3a18.77A���;�c = 7233p29

(Connies, 1987). �%��/� �*��  7*�5/�	
 8$ ��%�$ "�6�

�� 7	�!��
�#5+�% %�j ���= N�S� �% ���;� �����.

    8��m� 7	��
 8/��*� %���)U�' �����  (�  �4��. �% ���6

� %���#�� bL5��j�Z��6 � %���
 ��%7	��#P7	��
@���.  B��	� ���6

 �#�� bL5j�  ��%���  �+�
)@��= ��6G �3 � �� .(  8�m�

�3p.G���           "���m�% -�.� ����;� 8m� ���6 8$ A   8�m� 

��.pG���    8�	� 8m� ���6 8$        "���m �% -�.� ���;�C  � 

  8m��3�     ��� ��S�, 8$      "���m�% ��+�
D     8�5D�m ����� 

)  @��=3 (   ��/� XU4� 7*� �      �6 8m� 8$ -.� 7*� y�#6%

 $ ��;P ���;� 8     %��% ��5/�	
 8/�*� %��)U�' ��+�
 �! . (�

���   7	
 �#� ��	' 8m�   bL5�j� �6 ��#��     Z/�P 8�
 ���%

���   ��c��
 8�6 � %��j     ��� ���� "��m `*�% �6 ����	m

) @��=1 �3 � ��.(

��           8$ 7*� �> � %��� 8D�?� �� 85)� `* ���! 9A��5,�

8m�   ���6            9����:=� ���j ����+ ��
 8�U
�;� ����
 ��S�,

           bL�!� p'�
 ZS	��)� 7*� � ��(�S
 �� �%�*( �#� �5S*�


����� �+� o6�$ � �c����� �*��6 ��6%%�m .

        8�m� 7	�
 �	_�. �)+ %�)U�' �r� (�   �4�.�% ��6� %

 �#�� bL5j�   �� Z/P 8
 ��%    �� &��' 7*� � �%��j ����!

             8�m� �*��.�#+ � k��l5�� ����
 �U�R� ���	�� `*   �% ��6

  �+�
 ��+ �?���. ��6        ���
 7	M��	� �S*�;� �% 8$ ��C �

   �� "�*% -_R 7*� 8m� %�+c  7	M���	� �
 -.� ���;� 8$ 

    �	_. �)+ %�)U�'�/�       "��m �% ��5)6 �% 7! A    8�m� � 

b              %��)U�' 7	M���	� ��
 -�.� ����;� 8�	� 8$ �/�    �% 7�! 

    "��m �% ��5)6C    8m� � a   �� ��S, 8$  7	M��	� �
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Table 12. Analysis of variance for different characters under salt stress

�:S� -
�C�

 Relative water content
 7	 ��


Proline
��_R

Variable
RWC

Relative water content
PRL

Proline
 h
�#� �		O! 

S.O.V
MS         PorbMS          Porb@�. Year

0.004ns0.008ns

2.530.21 @�. ×���)!Y × R
1.68**0.01ns8m�Genotype
0.003ns1.71ns 8m� ×@�.Y × G
5.880.01 ���)! × @�. ×8m�R × Y ×  G

7	�!��
� ��6z�
 @�U�

Leaf Soluble Proteins
&	D��U$b&	D��U$a��_R

Variable

LSPCHbCHa
�#�  �		O! hS.O.V
MS PorbMS PorbMS Porb

45.06ns193ns450ns@�.Year
9.850461831 @�. ×���)!Y × R

344.1**2755ns52310**8m�Genotype

0.56ns562ns8.6 8m� ×@�.Y × G
47.772792935 ���)! × @�. ×8m�R × Y ×  G
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MS PorbMS PorbMS ProbMS ProbMS Probh
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0.001ns0.2 ns0.97 ns110.01ns34.1ns@�.Year
0.000.90.0211.060.87 ���)! ×@�.R × Y

0.01**0.36 ns8.7 **1249 **362.3 **8m�Genotype

0.001n.s0.1 ns0.07 ns15.2 ns3.1ns 8m� ×@�.Y × G
0.0010.30.059.981.59 ���)! × @�. ×8m�R × Y ×  G

n.s �*� **:  X	!�! 8
�	x�#�� . �% ��% �#�� ��%�
 ��%4� Q� % �� %@��5,�.

n.s, * and **: Non significant, significant at the 5% and 1% levels of probability , respectively.
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