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Table 1 Mean of intensity of infection of Cercospora leaf spot and percentage of heterosis in 

sugar beet genotypes 
 

 
�

��M|)
���/-�. C)
%��3�	� 

 parents�Mean�

�
C)��3�	�/-�. 

�#�-� 
best parent 

���2��38�<�@

/-�
(���#�)*�

�2�-�/,3�+�
��-��

Intensity of infection�

	���X#	�%��3�


(�

Parents &   hybrids�

- 

- 

- 

- 

- 

- 

-3.69 

44.5 

18.65 

-11.01 

-11.7 

-16.15 

33.54 

21.86 

1.69 

21.34 

-3.59 

30.22 

-12.72 

32.26 

13.68 

��

��

��

��

��

��

117.82 

310.82 

31.07 

-10.76 

5.89 

-2.35 

161.31 

174.4 

78.92 

195.77 

172.81 

183.35 

-3.88 

42.58 

35.84 

4.982 

1.414 

1.063 

4.120 

4.954 

3.563 

3.080 

4.367 

5.400 

4.421 

3.773 

1.038 

3.695 

3.880 

2.530 

3.144 

2.900 

3.012 

3.960 

5.080 

4.840�

1 

2 

3 

4 

5 

6 

1*2 

1*3 

1*4 

1*5 

1*6 

2*3 

2*4 

2*5 

2*6 

3*4 

3*5 

3*6 

4*5 

4*6 

5*6 

 

- - 0.362 LSD 5% 
�
�
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Table 2 Analysis of variance for intensity of infection  to Cercospora leaf   spot in sugar beet 

genotypes 
<
�-���M|)
�� 

MS��+���8�/S�������     DF�
5#�� 4�Y<��
S.O.V.�

0.02852 ns
�

3 
�

���E-
Block�

�
6.544** 

 20 �������������� �����Genotype�
 

0.064 60 �
�R����������������������Error 

 ns�	** ����Y{�\�#�#�/-����	�����4������������A
�'z��������������
ns and�**�«�«not significant and ��significant at 1% probability level , respectively 

���
�
�
�
�

��A	�S_7�-���M|)
���\�;�#�<
�+���&������1(GCA)����!R�	�
(SCA)�2�-�/,3�+�
��-�/-��2��38�<�@��

Table 3 Mean squares of general and specific combining ability for intensity of infection  to 
Cercospora leaf spot 

 
�M|)
��
<
�-�� 

MS��

�/S��
+���8�
�����     DF�

�5#�� 4�Y<��
S.O.V.�

5.408**�
0.379** 
0.016�

5 
15 
60�

�������������1�+���&�\�;�#
GCA�

������������!R�+���&�\�;�#
SCA�
qR������������������������������
�Error�

14.26**�
 

777777�
MS(GCA)/MS(SCA) 

�

ns�	�** ����Y{�\�#�#�/-����	������������������A
�'z������������

ns and�**:���«not significant and ��significant at 1% probability level , respectively 
�
�
�
�
�
�
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Table 4 Estimates of general�and specific combining ability�for intensity of infection to Cercospora 
leaf spot 

P6 P5�P4�P3�P2 P1�%��3�	�

(parents)�

-0.712** -0.507** 0.521** 1.104** -0.241** 0.741** P1�

0.21* 0.696** 0.560** -0.481** -1.003** �P2�

0.330* -0.226* 0.067ns -1.061** ��P3�

0.781** -0.782** 0.556 ���P4�

0.493* 0.605** ����P5�

0.616* �����P6�

�
�

SE(gi)=0.041         �	�SE(sij)=0.093������	����$�1�+���$&�\$�;�#��
$�����
 '$@��\�#�#�/-�
���!R�

* �	 **��«����\�#�#�/-��������������¬�	�¬ �*&**:  Significant at 5% and 1%  probability 
levels         �
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Fig. 1 Relation between Vr and  Wr  disease intensity of   
 Cercospora leaf spot 
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Table 5 Estimates of genetic parameters using Jinks and Hyman  method 
 

�
&�,�')*�+
(�L��� Genetic parameters �2�-�/,3�+�
��-��2��38�<�@ 
Intensity of infection�

]                                      (D±SE��)
���	�
�:��>B� 

2.954 * ± 0.097 

(H1±SE) �����������������������������������������
.� 3
{��)
���	�

1.48* ±  0.245 

]H2±SEa������������������������������������������
.� 3
{��)
���	�

1.37* ± 0.22 

]F±SEa��������������������)�	��B�
��E5��	�\3
{�+
�E38�dC)�

0.424ns ± .24 

a���������������������������������
���������������.� 3
{��f�  h2±SE) 

0.285ns ± 0.147 

.� 3
{�/S���M|)
��                                   
(H1/D

0.5]� 
0.71 

��E5��/-�\3
{�+
�E38�����#�. C)                 
(H1/4H2]� 

0.21 

��E5��/-�\3
{�+
T*�. C)                          
(Kd/Kr ]� 

1.22 

�|'C V�\���                                       (Wr+Vr) & Yr -0.99 

��1�+���&�����#��                                    (Hb ]� 0.99 

�]                                ( Hn����!R�+���&�����#� 0.79 

�



��IJ�')*�K
(L���
&�M��#.�	
��""""� 

�

�N

�

 %&�<�=	�&
F��m����������

�References      �
@���O���"�_`s�"��
�(�������K��"��<��
$:')�

<
���=��
��
��OK��	
:¦�v�	�#�	�[���8�O�/�9�£_7£���

(�G
$$H1����$$-�/$$�­�	��X$$���<
$$���=�/$$C�D���$$�E1�.$$F�

�4���456"�_``�"��������0$�1�
$#�i$E1�����$4���456�"��<��
$:')�

���4���456���-�/�­�	��X���<
���=�/C�D�`_�®��"�

���m���^
$����
�"®"�̄���"��)��$S	�"�_``�"���������$R�-��$���-

������v)�-�m
�������+����#�����,�')*�<
���!R�"���<}
$������,6

��������|4;�M�h4&.1���	�����/C�D���<
#
 )��X����<
���=��	��X��

�®��A
T�/�­``"�

Anonymous (1994) Scale of intensity infection by Cercospora beticola. Agronomyca. 3:17 

Francis S (2000) Biology of Cercospora leaf spot. British Sugar Beet Review 63(3): 25-28 

Griffing B (1956) Concept of general and specific combining ability in relation to diallel 

crossing systems. Australian Journal of Biological Sciences 9:463-493 

Jinks JL, Hayman BI (1953) The analysis of diallel crosses. Maize Genetics News. 

1(27):48-54 

Pant DP, Singh TB (1993) Studies on variability, heritability and genetic advance in three 

cycles of selection for two population of sugarbeet (Beta vulgaris L.) Indian Sugar. 

42(11):859-863 



��4���456�t��ES�u�t����
j��t��_u� 

�

�` 

�

Smith GA, Gaskill JO (1970) Inheritance of resistantce to Cercospora leaf spot in sugar 

beet. J. Amer. Soc. Sugarbeet Technol. 16(2):172-180 

Smith GA, Ruppel EG (1974) Heritability of resistant to Cercospora leaf spot in sugar beet. 

Crop Sci 14(1):113-115 

Ulrich EP, Schaufele W (2000) Development of a testing method for against Cercospora 

beticola in sugar beet. P 147-152. In “MG Asher et al.,(eds).” Cercospora beticola biology , 

agronomic influence and control measures in sugar beet. IIBR 


