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Table1. Variance analysis of characteristics affecting the quality of Virginias’ tobacco under stress and non-stress 

conditions 

6�V),���+P��+���

M.S. 

�+-�:+��!�]+���

Nicotine 

�10�!�]+���

Sugar 

!F�,"+���

N (%) 

_�"���

KOH (%) 

6�,++`-�=51���

S.O.V.��

	��
O��\����

D.F.��

�1-�!��)��

non-stress��

�1-��

Stress��

�1-�!��)��

non-stress��

�1-��

Stress��

�1-�!��)��

non-stress 

�1-��

Stress��

�1-�!��)��

non-stress 

�1-��

Stress��

Replication��

 ������
2 0.03 0.01 0.24 0.27 0.18 0.642 0.06 ��0.04 

Treatment��
 1��� 

14 ��0.48 ��0.24 ��9.98 ��20.86 ��94.50 ��8.46 ��0.18 ��0.34 

Error��
1S���

28 0.03 0.007 0.18 0.18 4.60 0.346 0.009 0.006 

C.V. (%)��
'����}�����n�

 
4.20 7.21 7.40 5.25 7.20 7.25 2.50�� 3.50 

��c0���a��5� �����5�����c0�������&%�wS)� �� ����P1�@R�Y�x�5Wx��

ns: non- significant and * , ** : significant at the 5% and 1% levels of probability, respectively  
��

��

���\���1-�!��)����1-�2��,���������+1+\,���!�-�-�3+4+�����,^���6�47�*�,����]?-���
Table2. Combined analysis of characteristics affecting the quality of Virginias’�tobacco under stress and 

non-stress conditions�
6�V),���+P��+���

M.S.��

��

	��
O��\����

D.F.��

��

�=51�6�,++`-��

S.O.V�� _�"���

KHO (%)��

!F�,"+���

N (%)��

�10�!�]+���

Sugar��

�+-�:+��!�]+���

Nicotine��
����

��54.54����69.23����52.12����7.44��1��Environment 

8�-0��

0.22��0.62��0.71��0.03��4��Error1��
�1S�W 

�34.12���79.54����99.21���1.21��14��Genotype��
e���<���

��25.49����32.51����72.11����0.44��14��G*E��
e���<�×8�-0���

0.092��2.52��0.40��0.01��56��Error 2��
�1S�_��

��c0���a��5� �����5�����c0�������&%��wS)� �� ���P1�@R�Y�x�5Wx��
ns: non - significant and * , **: significant at the 5% and 1% levels of probability, respectively ��

� �

� �

� �
� �

� �

� �
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����\$�*+�,-�X����������O,)��(���R�	,�.�ZGCA�a������>��*+�,-��	,�.�(7��8ZSCA�a(0N-�!O�35#�����@�����,^���6�47�����@

!�-�-�3+4+���
Table 3. Estimation of general combining ability variance (GCA) of parents and specific combining ability (SCA) of 

crosses and their proportion on the effective quality of tobacco 

6�V),���+P��+���

M.S.��

��

��

����G��&U �'����}��`��0�����

�    ��S.O.V.            D.F.�

�+-�:+��!�]+���

Nicotine 

�10�!�]+���

Sugar 

!F�,"+���

N (%)��

_�"���

KOH (%) 

  
�1-�!��)��

Non-

stress��

�1-��

Stress 

�1-�!��)��

Non-stress��

1-���

Stress��

�1-�!��)��

Non-stress��

�1-��

Stress��

�1-�!��)��

Non-stress��

�1-��

Stress��

GCA 

�0��������������� 

4�� �0.03�� ��0.63�� ��25.65�� ��13.64�� ��7.61�� ��234.45�� ��0.30�� ��0.19��

SCA��
������������

�(�J���

10�� ��0.32�� ��0.42�� ��19.008�� ��8.52�� ��8.80�� ��38.53�� ��0.13�� ��0.41��

Error��
1S���

28�� 0.007�� 0.03�� 0.18�� 0.17�� 0.34�� 4.60�� 0.009�� 0.006��

GCA.SCA��
��0���������������

U���������������

�(�J���

 0.10�� 1.49�� 1.34�� 1.61�� 0.87�� ��6.08�� ��6.58�� 0.47��

��c0���a� �������5���&%���c0��������wS)� �� ���P1�@R�Y�x�5Wx��

ns: non- significant and * , ** : significant at the 5% and 1% levels of probability, respectively  

��
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����\E��-���3+5>�b���(��]���X����������O,)���+1+\,���!�-�-�3+4+�����,^���6�47�(7��8�	,�.��c�������1-�2��,����������

��1-�!��)��
Table4. Estimation of additive variance, dominance and specific heritability of traits affecting Virginias’ tobacco 

under stress and non-stress�conditions 

3^����	,�.���

Specific heritability��

(��]���X��������

Additive variance��

��3+5>�b�X��������

Dominance variance��
(7��8���1-��

Stress��

�1-�!��)��

Non-stress��

�1-��

Stress��

�1-�!��)��

Non-stress��
�7����

Percent 

���O,)��

Estimate��

�7����

Percent 

���O,)��

Estimate��

�7����

Percent 

���O,)��

Estimate��

�7����

Percent 

���O,)��

Estimate��

�7����

Percent 

���O,)��

Estimate��

6�47��

Traits��

0.17��0.13��21.43��0.03��13.36��0.02��78.57��0.11��86.66��0.13��
Nicotine 

I�����<�
�T�0 

0.10��0.14��10.31��0.62��14.99��0.49��89.69��6.27��85.01��2.78��Sugar 

#�:�
�T�0��

0.45��0.37��51.10��2.85��37.76��11.33��49.90��2.82��62.24��18.66��
N (%) 


�5�@�<�#( ���

0.13��0.61��13.33��0.02��83.34��0.02��86.67��0.13��16.66��0.004��KOH (%) 

�1@���

 

����\'��,-�	�@,^�����O,)�*+�(���R�	,�.��ZGCA�a()��
��������6�47�	�,)����>�� 

Table5. Estimation of general combining ability (GCA) of parents for the evaluated traits��

6�V),���+P��+���

M.S.��

��

_�"���

KOH (%)��
��!F�,"+���

N (%)��
���10�!�]+� 

Sugar��

+-�:+��!�]+����

Nicotine 

��

�1-��

Stress��

�1-�!��)��

Non-��
stress��

���1-��

Stress��

�1-�!��)��

Non-��
stress��

���1-��

Stress��

�1-�!��)��

Non-��
stress��

�1-��

Stress��

�1-�!��)��

Non-��
stress��

���>����

Parents 

��0.12����-0.10������2.26����0.52������0.91����1.58����0.29����0.01��Coker347 

��0.08����0.10����3.79 ��0.12������0.41q��0.09 q��0.01����0.06��VE1 

�0.03q����-0.09�����0.87����0.51������1.17 q����1.49q��0.08���0.04q��NC89 

��0.06q����0.06q������3.86q����-0.92������0.36��0.22    ����0.06q����0.07q��K394 

��-0.01��0.15������-3.07���0.24q����0.22��0.21q����-0.01��0.09q��Coker254 

0.03��0.04����0.85��0.23����0.17��0.27��0.07��0.03��LSD%5 

0.04��0.05����1.15��0.31����0.23��0.36��0.09��0.04��LSD%1 

0.01��0.02����0.42��0.11����0.08��0.13��0.03��0.01��SE(gi) 

��c0���a��5�� �����5�����c0�������&%�wS)� �� ��P1�@R���Y�x�5Wx��

ns: non- significant and * , ** : significant at the 5% and 1% levels of probability, respectively ��
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Figure 1. Regression line of Vr and Wr and Wr2 limiting distribution with parents for the amount of nicotine in non-

stress (a) and stress (b) conditions 

Wr2=0.338*Vr 

Wr=-0.081+1.092*Vr 

0.157�       b= 1.092 
������ 

Wr2=0.384*Vr 

Wr=-0.031+0.554*Vr 

0.175�       b= 0.854 

���� 
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Table 6. Estimation of  influence of cross specific combining ability (SCA) for the evaluated traits

6�V),���+P��+���

M.S.��

_�"���

KOH (%)��

!F�,"+���

N (%)��

�10�!�]+���

Sugar��

+-�:+��!�]+����

Nicotine 

�1-��

Stress��

�1-�!��)��

Non-stress��

�1-��

Stress��

�1-�!��)��

Non-stress��

�1-��

Stress��

�1-�!��)��

Non-stress��

�1-��

Stress��

�1-�!��)��

Non-stress��

(0N-��

Cross 

��0.13 0.05 ��3.35 -0.13 ��-0.80 ��3.56 0.57 -0.35 VE1× Coker347�

��-0.26 -0.04 ��3.50 0.65 0.01 ��2.53 �-0.24 0.03 NC89× Coker347�

��0.37 0.05 ��-4.45 ��-1.28 -0.38 ��-2.40 -0.18 �-0.09 K394× Coker347�

��0.35 ��0.18 ��-3.11 ��-1.37 ��-1.75 ��-2.38 ��-0.23 ��-0.27 Coker254× Coker347 

��-0.27 ��0.23 1.71����-2.71 -0.12 ��0.98 -0.11 -0.08 NC89× VE1 

-0.13��0.09 0.38 0.24 0.32 ��-0.87 0.07 ��0.24 K394× VE1 

��0.39��0.01 0.29 ��2.39 ��-1.78 ��-3.37 ��0.30 0.01 Coker254× VE1 

��0.22 ��0.24 1.90 ��2.32 -0.29 1.93 0.27 ��-0.20 K394× NC89 

��0.48 ��-0.34 -1.18 ��1.51 �-0.53 -0.01 ��0.60 ��-0.25 Coker254× NC89 

��-0.48 ��-0.19��0.01 -0.46 0.20 -0.10 ��-0.31 ��-0.24 Coker254× K394 

0.08 0.09 2.21 0.60 0.43 0.44 0.18 0.08 LSD%5 

0.10 0.13 2.94 0.81 0.58 0.59 0.25 0.11 LSD%1 

0.04 0.05 1.08 0.29 0.21 0.21 0.09 0.04 SE (Sij) 

ns�����c0���a� �������5���&%���c0��������wS)� �� ���P1�@R�Y�x�5Wx��

ns: non- significant and * , ** : significant at the 5% and 1% levels of probability, respectively ��
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Table 7. Genetic parameters of nicotine and KOH percentage traits  under drought stress and non-stress 

conditions 

_�"���

KOH (%)��

�!�]+��+-�:+���

Nicotine 

����

  

�1-�!��)��

non-stress��

�1-��

stress��

�

 

�1-�!��)��

non-stress 

�1-��

stress��
�

��

347��

Trait��

U023Z���
0.323��034 UZ���

0.376����025  UZ���
0.187��01Z���

0.059����D 

117UZ�
��

0.398���0.169 
��

0.481����0.069�1.66��088Z0.075� ����F1 

120UZ�
��

2.23��� 0.366
��

2.104�����0.069 
��

0.628��188   UZ���
1.288����H1 

228UZ�
��

1.614���0.328  
��

1.4846�����0.069 
��

0.595��172  UZ���
1.11����H2 

1.31��1.74����0.91��1.28����(1.4H1.D)1.2 

1.61��0.17����1.22��0.21����kd.kr 

0.40��0.74����0.28��0.81����r 

ns����c0���a� �������5���&%���c0��������wS)� �� ���P1�@R�Y�x�5Wx��

ns: non- significant and * , ** : significant at the 5% and 1% levels of probability, respectively� 

 

D: Part of component-related gene 

D  ��
������TC���3��&%�/�%�0�lTU�����������������������12��������������������������������������������������� 

H1 and H2: Component related to the effect of dominance of gene 

H2 5 H1 ��
��!�Q�1a��3��&%�/�%�0�lTU���12 

Additive and dominance effects of the mean covariance 

���F1 ���1a�5�����TC��'��3��i<1� �5���I�E<1�0�!�Q  

(1.4H1.D)1.2: Average degree of dominance 

� (H1.4D)1.2����!�Q�1a�&U ��I�E<1�0��

kd.kr: proportion of dominant to recessive genes in parents  

kd.kr ���
��!QF<� ��6�?}0�&%���1a��12��I�#��5 

Correlation between dominant with (Wr + Vr) mean of common parents 

��r��!�Q�1a���� ��I�%��E@FQ�2 Vr~ Wr7�@�0�#��5�I�E<1�0�1%���
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Figure 1. Regression line of Vr and Wr and Wr2 limiting distribution with parents for the amount of KOH 

percentage in non-stress (a) and stress (b) conditions�
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