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Evaluation of drought tolerance indices in determining sugar beet 

genotypes under early season drought stress conditions 
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Fig.1 The rate of cumulative mean of air temperature (°C)under stress period in 1998 (9 Jun-

19Jul.), 1999 (1Jun-23 Jul.) and 2000(1Jun-25Jul.)and the cumulative evaporation from class A 

evaporation (mm), at the same period.(data from Mashhad meteorological station) 
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Fig. 3 The ratios of white sugar yield of early drought stress on non-stress condition 
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drought stress condition (MP) in 1998, 1999 and 2000. �The number of genotypes presented in 

Table 1�<The Y axes are adjusted or the range of observed measurement�for each trait 
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Fig. 4 The white sugar yield ratio of early drought stress on non-stress condition 

(WSYst/WSYnonst) and white sugar yield of drought stress (WSYst) in 1998, 1999 and 2000. 
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The number of genotypes presented in Table 2. The Y axes are adjusted for the range of 

observed measurement for each trait 
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Table 1 Analysis of variance�for white sugar yield of�nine sugar beet genotypes under early 

drought (WSYst) and�non=stress condition in 1998, 1999 and 2000 

������������������������

���B��!
��}K/�	�Mean square 
WSYnonst WSYst 

Source of 
Variation�
�@!�5�
i	8. 

D.F�
�*[��
)�$#m 1998(1377) 1999(1378) 2000(1379) 1998(1377) 1999(1378) 2000(1379) 

Block        
 f�V! 3 10.376** 4.937* - - - - 

Genotype 
 -	.�/0 8 4.791** 5.432** 8.602** 1.563ns 2.196ns 3.466ns 

Error          
 ��& 24 0.707 1.493 2.615 0.904 1.407 1.970 

%C.V�
�w�
p
B$i	8. 

 10.51 13.13 16.65 12.2 16.24 18.16 

*��**��R��X
$���������$��t���w	.
.�*!�������������<ns���ij�t
�$�<�*A�)��$�������¨�V!�
c$�R��X
$����������t��������

7�$�J�'�w	A
.�4���#m�)��&��!�J�2/�$�����������������������������������������������������������������������������������������������������������<
* and ** significance at 5 and 1 percent level of probability, respectively. Ns, not significance.�When the 
block effect was not significant at P<0.05, it was pooled with the error term.   

�

�

�

�R��[�=��	W��
3'�
3V�U�}K/�	���\��X3(����b.��]�6�$
'���

��'��+:;�+�$�$�45.�)$�$�\WSYst�]��45.����!�6�$
'�����

\WSYnonst�]/�)$
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Table 2 Mean of white sugar yield (t. ha-1) of nine sugar beet genotypes under early drought 

stress  (WSYst) and non- stress conditions (WSYnonst) in 1998, 1999 and 2000 
 

1998     (1377) Genotype  
w	.�/0 1999  (1378) Genotype 

w.�/0 2000 (1379) Number�
J��s 

Genotype 
w	.�/0 WSYnos

t WSYst  WSYn
ost 

WSY
st  WSYn

ost WSYst 

1 7219.P69 8.26 8.39 7219.P69 8.59 7.35 7219.P69 7.57 7.34 
2 7233.P3 8.24 8.02 7233.P3 9.42 7.72 7233.P3 9.11 8.71 
3 PC9597.P58 8.56 6.67 PC9597.P58 11.40 8.24 PC9597.P5

8 11.05 6.93 
4 MSTC2 7.71 7.97 MSTC2 10.36 8.20 MSTC2 10.96 8.47 
5 7219.P229 8.94 8.00 7219.P229 7.39 6.68 7219.P229 7.34 6.20 
6 A37.1 8.77 7.74 A37.1 8.98 7.01 A37.1 9.84 8.60 
7 5797.P100 8.46 8.50 191 9.09 6.26 191 11.44 8.73 
8 7233.P8 7.30 7.50 7233.P12 8.59 6.47 7233.P12 10.18 7.00 
9 5797.P29 5.77 7.38 Bpkaraj*26 9.99 7.81 MS*261* 9.93 7.60 
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1 Bpmashha
d 

Mean 
}K/�	�  8.13 7.91  9.38 7.30  9.72 7.73 

�

�R��[�=�45.��6�$
'�����	W��
3'��
3V�U� KXD>��w�$
p�

�'��+:;�+�$�$\WSYst]�45.����!�6�$
'���\WSYnonst�]� &
!��

%&�'#$�-	.�/0���� 32&�*!�+��X��)�(��5���589�)�(�

Table3 Coerrelation cofficients between white sugar yield under early drought stress (WSYst) 

and non- stress (WSYnonst) conditions and  some  stress resistant indices in  sugar beet 

genotypes 
�

STI�GMP�MP�SSI�
WSYst-
WSYnon

st�

WSYst/ 
WSYnon

st�
WSYnon

st�WSYst��

�������1�WSYst�

������1�0.363+�WSYnon
st�

�����1�-0.781**�0.262 ns�
WSYst/ 

WSYnon
st�

����1�0.973**�-0.843**�0.196 ns�
WSYst- 
WSYnon

st�
���1�-0.828**�-0.907**�0.678**�-0.199 n.s�SSI��

��1�0.436*�-0.564**�-0.489**�0.920**�0.700**�MP�

�1�0.998**�0.413*�-0.518**�-0.450*�0.896**�0.737**�GMP 
1�0.772**�0.745**�0.163ns�-0.087ns�-0.046ns�0.527**�0.810**�STI�

�
GMP, MP, SSI���STI�45".�*!�7	��D
�%&�'�J�5(����2/�w	.
.�*!�P��}K/�"	���
�V�U� !�D
�������45.����!�6�$
'���45.�6�$
'�����
3P������
"3V�U� ��5(�}K/�	��

�'�!� ��45.�*!�+�,��45.����!�6�$
'���45.�6�$
'����<�
�©�v�*��**�R��X
$���������$��t���w	.
.�*!���OW�����������<ns��
ij�$��t��< 

SSI, MP, GMP and STI indicate Stress Suscptibility Index, Arthmetic Mean Product, Geometric Mean 
Product and Stress Tolerance Index, respectively.                                                                                                                                                                      
* �and ** significant at 10, 5 and 1 level of probability, respectively. ns not significance.  
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