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Table 1. Name and pedigree of the studied  lines 
Pedigree Name No. 

US-1-13-112-43-25-25-31-4 KPM 97737 1 

CM-1-10-106-1-4-25-21-41-2 KPM 97735 2 

IV-25-35-10-30-35-37-42-31 KPM 97731 3 

Nutri-I -5-40-21-45-6-16 KPM 97744 4 

V-8-10-8-53-26-32-39-14 KPM 97614 5 

IV-17-79-5-25-11-6-2 KPM 9772 6 

V-8-10-2-17-23-27-26-8 KPM 9778 7 

IV-17-79-15-35-14-12-10 KPM 97710 8 

CD-7-10-75-1-35-17-14-10-16 KPM 97716 9 

V-8-10-2-47-23-27-25-13 KPM 97613 10 
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Table 2. Normality test of the data obtained in this study 

 Kolmogorov–Smirnov Shapiro–Wilk 

Trait Parameter Significance level Parameter Significance level 

Days to flowering 0.148 0.017 0.953 0.070 

Plant height 0.118 0.145 0.953 0.069 

Stem diameter 0.182 0.001 0.962 0.161 

Number of leaves  0.126 0.077 0.963 0.162 

Number of tillers  0.138 0.036 0.973 0.385 

Fresh forage yield 0.096 0.200 0.982 0.694 

Dry matter 0.065 0.200 0.980 0.616 

  

 a��:3-  � 84����� *�MV
~0�<L�< *o-�g� &'$94\ � ����? ��# *I5�J� ��1� S�TH ���+  
Table 3. Analysis of variance and statistical and genetic parameters calculated for the studied traits 

Mean squares 
df 

Source of 

variations 
† Dry matter 

(T/ha) 

Fresh forage 

yield (ton/ha) 

Number of 

tillers  

Number 

of leaves  

Stem diameter 

(mm) 

Plant height 

(cm) 

Days to 

flowering 

8.63* 159.85** 0.87** 4.21ns 7.29 ns 731.05** 2.68 ns 3 Replication 

5.07* 106.54** 2.62** 213.42** 17.76** 2048.32** 35.17** 10 Family 

2.33 14.33 0.02 4.01 4.41 133.15 5.09 30 Error 

16.20 9.38 8.34 14.48 24.89 11.06 5.36 - PCV 
†
 

7.26 6.64 8.14 14.43 16.37 9.72 4.25 - GCV 
‡
 

53.86 86.54 99.23 98.12 75.12 93.15 82.52 - h2
 
₸
 

ns, * and **: Not-significant and significant at 5% and 1% probability levels, respectively. 
†
: PCV and GCV, phenotypic and genotypic coefficient of variation, respectively; h2, narrow-sence heritability. 
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Sharma et al., 2018(.   

 *, �<�� *:1
 ���+*R�%� �]��� &K"� ~0�< �����

I5�J� ��1� �$IK: �� &'$94\ 84����� ��M$� A$$I
 ���+ *

�]��� &2oN S�I5�J� �� ���$Y+ � �-�7�+ ����� ���+ &�

L��, ���M% ���� p29C� S�TH�4�=  ����]��� &9N������ 

 @�-� �+ X��94 n$g� .� �� e����?&� *o-�g�=�1< 

e 'K#�+ L��14�0��#  & 
�4�+ g�$n >:1� o���&  84�����

 A$+L��14�0 & 
�4 ��#&� .�1< A$KC
 |3�+ &o��� A$ R

 &/��M�� 84����� &IN���$k*V$94 �� � z1����?�+ ��M$� 

�]�������� �#�10 �< )Nguyen and Sleper, 1983( .

�]��� &-��+ ���� � )1%�1- p29C� S�TH �����

*+ �������� *4�%��: S�1H *+ n$g� �� � e< �� >$
�


)�k�� ���� ��/4 L�< *,  84����� &%�M+e 'K#�+  ��

�?�+ |3�+ S�TH �� &0�+ ��  &'$94\ 84����� �+ *Y��Z� ��

o���& �]���n$g� �� �����&� *4�%��: ��#�1< 

)Kumar et al., 2017b; Phuke et al., 2017(.   

*Y��Z�  A$[4�$�A�7 A$+��#  ��1�*I5�J� *+ ���

A'4��  ��� ��/4 *, A$+ &#�2% �
 ��� �TH50/59  �
70 

�$
14\ A$+ ��� �$`9� &-��+ ��1� ��# a��:) �1+4( A�7 .

 L��K<2  A$[4�$� �+70 � &#�2% �
 ����@���
� �1+ A�7 A

& I� {G90� � �+ L�G3 .�<�� (�#�<) ���"� !N� �+ ����

A��=  L��K< A�72  �[�� �� �
�+ W�+ ���I
 � U�T
�� y�g5 ��

\�$
14&5�E �� �1+ &-��+ ��1� ��# *V � ���I
 �+ *,48/8 

�$
14\ A$+ �� *V � ���I
 A��9K, .�<�� &-��+ ��1� ��#

*N�- =���� *V � ���I
 *' �� *+ *:1
 �+�#�  U�T
�� � P��4

 �� !,&%f����# �-� ���"� !N� ���+= A�� ����  �� !N� A��

 U�T
�� �+) �TH *- A�� y�g575/178 &94�- A$[4�$� � �9�

 ���I
41/ 11  *N�- �JN � *V �7/25 &2$� {G90� (�9�

& I��$
14\ �[�� �+ ���� A�7 .�<�� &-��+ ��1� ��#

 L��K<4  A$[4�$� �+5/59 @���� &#�2% �
 ��� A�7 A��


�$
14\ A$+ �� a��:) �1+ &-��+ ��1� ��#4.(   

!"� �� &'� &-�����
� ���� S�TH A .�-� ��������

+**+ >2k� ���� *' �� D$5� �� )� % �� �I+ )�� �/, ��1 3

�-� F�J� �1/,=  ��'�� ���� @���� )�N�� �/, A���+� +

*��4�+�� ���+ �M U14 A��� !#��� �� �/, !9Y$-& .���?

&4�": @�$Z� ��=  �/,����  ./0 � )�% &E�14 �� >2k�

e 
 U�14� �+ �<� a1� �� � �-� �#*+�Lf�  &'/0 e 


 &'/0 e 
 *+ &+10 ����Z� �������� ���� .�-��+��

��$��� DQ�*9< *V � �$51
 *+ *:1
 �+ ��#� *�14�]=  �$2+�N

���� �� ��'2K3 e#�, ���o: � ��$� &'/0 A���+� + DQ�

 �$K#�&4�� R *+ �oY4  DQ� �0? &'/04 )�N�� .����

 �0? &'/0 e 
 �+ *, &E�14 �� @����Q�D  *:�1�  

&�1<�4= �+ Y$4�'� �� L���� S��Y0 �� ����� �E �
 ���� !

� ����& � 4��)Vadez et al., 2012(.  

  

 a��:4-  *Y��Z� A$[4�$�A�7 A$+ ���+ �# ��1� S�TH*I5�J� *+a�K9E� wJ- �� A'4�� ��� �H�� X �  
Table 4. Comparison of means between lines foe the studied traits by Duncan’s method at 5% probability level 

Genotype 
Days to 

flowering 
Plant height 

(cm) 
Stem diameter 

(mm) 

Number of 

leaves  
Number of 

illers  
Fresh forage 

yield (ton/ha) 
Dry matter 

(ton/ha) 

1 64.25bcd 221.25cd 11.75ab 49.50de 9.54c 67.80b 11.13bc 

2 70a 257a 13.50ab 63.50a 8.48d 69.07b 9.94c 

3 67.50 ab 237bc 14.25a 40g 9.54c 70.02b 11bc 

4 59.50a 210.25d 8cd 56c 10.60b 75.82a 12.67ab 

5 66bc 242.75ab 12ab 41g 9.54c 66.05b 10.58bc 

6 63.25cd 238bc 1075bc 50.50d 9.54c 76.52a 11.21bc 

7 63.50cd 208d 10.75bc 49.50de 10.60b 80.77a 13.68a 

8 64bcd 237.50bc 12ab 46.50ef 10.60b 77.52a 12.07abc 

9 66.25bc 240.25ab 12.25ab 51d 9.54c 76.15a 12.07abc 

10 60.75de 204.50d 10.25bcd 44.50f 9.54c 67.42b 10.30bc 

Mehran (Check) 63.25cd 178.75e 7.25d 59.50b 11.41a 67.45b 10.57bc 

Means followed by the similar letters in each column are not significantly different.  
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e����? A�� ��=  L��K< A�74  y�g5 �� &-���� �+ L�G3

 A$[4�$� �+) *�123 ��'2K382/75  �� M$4 (��9'# �� A


 ��$Y+ &9TH *�123 ��'2K3 .�<�� ���N &+10 �$It�

 S�TH �+ D��I
 �� � L�$v$� �[���-� � A���+� +  P��

n+���  S�TH � *�123 ��'2K3 A$+ �[�� e �M% �+ �$,l
 �

S�TH A��=  &H�0 �$K#�*��4�+ �� &EGH� ��#���� 

)Kumar et al., 2017a(. ) &4��"� � &51���Dezfouli 

and Mehrani, 2010(  �+ ��/4 S�TH A$+ n+��� &-��+

����4  *,)� ���� *4�� ��'2K3 � �o�� &[9YoK# &#�+��

& I�I
 =*V � ���I
 �+ ���� *N�- �JN � &#�2% �
 ��� ���

��=�< &5�E ��*, e$+ a1'$4�� a1� �+ )�N�� �
 �����

 ��'2K3!,�
�  .�4�1+�?�+ �# ��� ��/4 �$Y� *�MV
*, �4 

*+ ����� �E �
 ./0 *�123 ��'2K3 1YK# S�1H �g


�$]�
  &#�2% �
 ��� ���I
 � *V � ���I
 =W�+ ���I
 S�TH

���� ���N X��94 .S�I5�J�  ��/4 M$4 �[��*, ���  ���I
 S�TH

�I
 =*V � U�T
�� � &#�2% �
 ��� ���I
 =W�+ ��=*
1+  q�o
��

& I����� ��� *�123 ��'2K3 �+4� )Imran et al., 2010; 

Kumar et al., 2017a; Shinde et al., 2010; Zhang 

et al., 2010(A$[4�$� *Y��Z� X��94 .�# ��� ��/4 *,  A�7

 L��K<7 +*$5� S�TH A$+ a��I
 ��V�� �� &��4�1
 D

I
$$A U�T
�� =*V � ���I
 =W�+ ���I
) *�123 ��'2K3 L�  ,

 �$51
 A$[4�$� �+ (&#�2% �
 ��� ���I
 �77/80  ��9'# �� A


 ����10�+ &�7�+ ��'2K3 �� �
 *�123�1+ 23 �& )�3 !k�

& I� {G90�A�7 �+ ��� L��K< ��#6 =8 =9  �4*Y��Z� �� = 

 �$51
 y�g5 �� !# � �
 *�123 ��'2K3 y�g5 �� !# �#�< �+

It� ./0 L���$�� ��9"+ ��<  a��:)4.(  

A�7 �+ &NG
 �� A�7 .� &NG
�#�  �[�� ���?�+ ��'��

NG
 *$2, A$[4�$� �+ *Y��Z� �� �� A�7 �? A$[4�$�&�#&� 

�-� *9<�� �,�< A�7 �? *,= &� !#��� S��N .���?

>$,�
*+ ������$
14\ &��4�1
 ��1 3 �� A��5�� �� � �#

&� p��I
 &NG
 ��- .� �� �[��'� �+ >$,�
�1<= 

+*��1��\ *,*+ B12J� S�TH �� � �#�$Z�1� �1� �M$�?

�+�� a�Z94� �I+ DY4 h�94 *+ )Sprague and Tatum, 

1942(. ���? L�%��� ���>$,�
 = �]� .� &�1K3 �����

>$,�
 � &2H��-� D+�Z9� �]� .� &H1Q0 �����.  *+

>$,�
 �9"+ S��o3�\ �$5�I� DH�E &�1K3 ����� �+ &��#

��]? �-� &/��M��= &5�E ��>$,�
 *, &H1Q0 �����

*V$94 ��]? &/��M�� �$k � �$o5�k  D��<) U14 *- �#

)1"T� �� �# � �-� (���9Y$��=  A��5�� �� &4\ ����: DH�E

�-� ��I+ (��#) DY4 h�94 *+ )LV et al., 2012( &-��+ .

 ��� ��/4 e����? A�� X��94 *,>$,�
A�7 ����� ��1� ��#

 �� &#�2% �TH ���+ &-��+5-   L��K< A�7 ��4  �
5/5 

 L��K< A�7 ��2 �� U�T
�� �TH ���+ =15/25-  A�7 ��

 L��K<10  �
35/27  L��K< A�7 ��2 �� *N�- �JN ���+ =

55/3-  L��K< A�7 ��4  �
70/2  L��K< A�7 ��3 ���+ =

 �� W�+ ���I
20/9-  L��K< A�7 ��3  �
30/14  A�7 ��

 L��K<2 �� *V � ���I
 ���+ =27/1-  L��K< A�7 ��2  �


84/0 A�7 �� L��K< ��#4 =7  �8 = �� *�123 ��'2K3 ���+

66/6- 7 �� L��K< A�5  �
06/8  L��K< A�7 ��7  ���+ �

 �� ./0 L��� ��'2K352/1-  L��K< A�7 ��2  �
21/1  ��

 L��K< A�77  a��:) �1+ �$`9�5 .(  

  

  

 a��:5- >$,�
 &�1K3 �����7�A�# &-��+ ��1� � ����&2� *4�M0 ��@��,  
Table 5. General combining ability (GCA) of the studied lines in polycross nursery 

Dry matter 

(ton/ha) 

Fresh forage 

yield (ton/ha) 

Number 

of tillers  

Number of 

leaves  

Stem diameter 

(mm) 

Plant height 

(cm) 

Days to 

flowering 
Genotype 

-0.34 -4.91 -0.21 0.30 0.20 -8.4 -0.25 1 

-1.52 -3.63 -1.27 14.30 1.95 27.35 5.50 2 

-0.46 -2.68 -0.21 -9.20 2.70 7.35 3 3 

1.20 3.11 0.84 6.80 -3.55 -19.4 -5 4 

-0.88 -6.66 -0.21 -8.20 0.45 13.1 1.50 5 

-0.25 3.81 -0.21 1.30 -0.80 8.35 -1.25 6 

2.21 8.06 0.84 0.30 -0.80 -21.65 -1 7 

0.61 4.81 0.84 -2.70 0.45 7.85 -0.50 8 

0.60 3.44 -0.21 1.80 0.70 10.6 1.75 9 

-1.16 -5.28 -0.21 -4.70 -1.30 -25.15 -3.75 10 

11.47 72.71 9.75 49.20 11.55 229.65 64.50 Total mean 
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Abstract 
Pearl Millet (Pennisetum glaucum L.) is one of the most important crops in arid and semi-arid regions 

that is cultivated for grain and forage. Due to cross pollination and high heterosis, selection of parents 

based on combining ability is one of the most important steps in pearl millet breeding programs. To 

study the general combining ability (GCA) of pearl millet lines, a set of 10 lines were crossed in 

polycross nursery and the resulting half-sib families (HS) along with a check variety were evaluated in 

a randomized complete block design with four replications. The studued traits included days to 

flowering, plant height, stem diameter, number of leaves, number of tillers, fresh forage yield and dry 

matter. The results of analysis of variance and comparison of means showed that there was considerable 

genetic diversity for the studied traits. Estimated heritability ranged from 53.86% for dry forage yield 

to 99.23% for number of tillers. These results showed that additive variance had a significant role in 

controlling the studied traits in this population and therefore it can be used in breeding programs. 

Combining ability showed that line 2 for days to flowering, plant height and number of leaves, line 3 

for stem diameter, lines 4, 7 and 8 for number of tillers and line 7 for fresh forage and dry matter yield 

were the best general combiner and could be used as the parents of crosses to improve the studied 

population. 
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