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COMBINING ABILITY AND HETEROSIS OF PEARL MILLET
(PENNISETUM GLAUCUM (L.) RBr:,) FORAGE YIELD COMPONENTS
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Ninety hyhids werre otrtained by oocsing nine male sterile lin$ withten pollinatorg in a Line x Tester maling
dosip md were subjoctod to coo$ining abilif and hetmis shrdy, for forage yiold conrpoents. It was observed
thd the mde derilo lino t5 I A was tho bost general combiner fo forage prrrpoec. Among thc cmsses 732A x PT
5574,85lAxPT 5568, ICMA9l.l44 AxPT 5575,85lAx PT55?2, SJlAxPT 5576 andICl',tA9l444Ax
m 5567 showed high significant heterobdhiosis and thesc oosses may be utilizrd for improving forage leld
componcnts.
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Introduction
Pgarl millet (Penntsetum glaaeaa (L.) R.Br)
is a protosrnous and cross pollinated crop,

amenable fur development of heterozygous
pepulation, which canbe utilized forproduc-
tion ofhigh grain yiolding hybrids, high for-
age and foddervalue hybrids. The knowledge

' of eombining ability effects and the corre-
spondingvariances is importantin the choice
of selecting parents and it can be further used

for exploiting heteriosis to produce high per-
forming new recombinants. Taking this into
aecount, the present investigation was under-

,taken to gather information on the extent of
hetcrosis and combining ability in pearl mil-
lct forage yield components.

Materials and Methods
Nine male sterile lines ofpearl millet derived
from diverse gytoplasmic sources such as Al,
A2 and 732A (ICMA 9L444A, ICMA
92444A, ICMA 92666A, ICMA 92777A,
851A, 852A, 302A, 306A and 732A) were
crossed with ten testeres (PT 5567, PT 5568,

PT 5569, PT 5570, PT 5571, PT 55.JA1PT

5573, PT 6574,Y1 5575 aqd PT Stt6) dur-
iirg rabi'96. The resulting ntnety hybrids wele
grown in a randomized block dosign with
fi-uge replications during kharif'97. Obser-
vations werc rceorded on five randomly se-

lected plants in each replication, on plant

height number of tillers, leaf length and leaf
width. The Line x tester design was adopted
following Kempthronet.

Results and Discussion
The analysis of variance showed that sig-
nificant differences existed for all the char-
acters in hybrids, lines, testers and Line x
tcster interaction (Table l) except for leaf
length in Line x tester interaction. The SCA
varian@ for all the characters indicated a
predominance of non-additive gene action.
This in conformation with the earlier find-
ings of Mangathr. The estimation of gca ef-
fect ofparents revealed ttxat 851A and PT
5571 showed significance for plant height
(Table 2). High positive significant sca ef-
fect was observed in the cross 306A x PT
3570 followed by 85lA x PT 556E. For the
leaf length the line 852A follorrud by 85lA
and in the testsm PT 55?6 exhibited signifi-
cant gca ffieA Thestgrifimnt scaefufor
lef lenshrv,as oboenred in the cross 851A x

Bry S5?2 frllowed by 85lA x PT 5573. For
gca efigot of leaf width" the parents 732A"
$5lA a@PT 5576 showed signifiqancq and
for the sca efect, the cross 8514 x PT 5573
recorded nigh signi{erre. For number of
tillerVplarg* lf,gparents ICMA 92666A and
PT 5$'?6 showed significant sce effect and
tlp eross ICMA 927J7A x PI 5576 followed



Azflr;gavelet al.

Table 1. An analysis ofvariance for forage yield components.

Plant heighl Number of Tillers I-eaflength Leafwidth

Hybrids
Lines
Testers
Line x Tester

Error
GCAVariance
SCA Variance

501. I l**
l0 13. l0*r
ll77.2l**
6546.50**

11.09

45.27
129.6t

l,ll*t
l.7l **
1.37t*
3.17r*

75.66*r
38.85t*

103.34**
I l.09it

t5.t't
6.01

20.94

0.46r*
9.47**
0.56**
1.38**

0.12
0.01
0.I50

0.32
0.008
0.432

Table 2. Estimates ofgeneral combining ability effects.

Plant Height Number ofTillers I-eaflength lf,aftilidtfr

ICMA9I4II4A
ICMA924444
tcMA92666 A
TCMA92777A

851 A
852 A
302 A
306 A
132 A

SE

cD (P=0.05)*

CD (P=0.01)'*

MALE

PT 556',1

PT 5568
PT 5569
PT 5570
PT 5571

PT 5572
PT 5573
PT 5574
PT 5575
PT 5576

sEi
cD (P=0.05)*
CD (P=0.01)**

-3.49
4.19
1.15

1.33

12.97**
-3.43
4.61*
-0.10
o.34

1.63

4.51
6.04

-3.99

0.27
0.50
2.46

23.5Lt*
-4.55

-5.90*
-14.54*.

-4.62
6.59*t

0.09
0.25
0.33

-0. l5
-0.31*
0.25*
0.20
0. l3

-0.09
-0.02
-0.14
0.12

-2.06]
4.47**
l.l6

-1.95*

3.93ii
5.03**
0.16

-3. l8*t
1.42

-0.03
-0.14
-0.07
4.22*t
0.88**
0.22*t

-0.13
{.05
0.35*r

0.06
0.17
o.?2

-0.35**
4.r2
4.23*
0.07
0.20*
4.04
0.19r
0.12
{.01
0.23r

0.07
0.19
0.25

0.67
1.88

2.48

1.73

4.85

6.41

0.39r*
-0.16
0.20
0.05
-0.05

0.09
-0.55**

-0.24

-0.23

0.50**

0.09
0.25
0.33

-4.98*r
-0.71

-1.98
2.74**
-0.54
t.24
1.20
-1.46

4.65
4.94r*

0.12
2.0t
2.26
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Table 3. Croases stroxing significant sca efect.

37

Plant height Number oftillers Lraf length L.cafwidlt

306AXPt5570
85lAXPT5568
8s2AXPT5576

ICMA9l444AX ff5569

rcMA92777AX PT5576
85lAX Pr5s7r
306AX PT5557

85lAX rt5572
85lAX PI5573
732AXV15569

ICMA 92,r44AX Yr5574
tcMA92777AX PT5568

85lAX Pt5573
732A)xYl557t

ICMA9l444AX PI5567
lcMA92777 A;xYt5575

Table 4. Crossee drowing significad hdenoteltiosis forforage yield cornponents.

Plad treiglrt Number oftillers Leaflenglh Irafwidth

732AXW5574
SJrAX PT5568
3064.X PT5570

tcMA92444AXyl5574

85lAXPT5576 85lAXPT5572
85lAX PT5568 ICMA92444AX Pr5570
85lAX PT5572 ICMA924444X yI5574

tcMA92777AX PT5568

ICMA9l444AX Yt5567
852AX PT5574
852A' X PT5576

ICMA,92666AX PT5570
ICMA 9I444A X PT5569

by 302A x PT 5572 recoded high signifi-
cant sca efrect. Similar type of study using
combining ability to understand the nature
of genetic variance present in the material
and selecting suitable parents and the best

hybrids in crossing programme was done3.

Among the hybrids, positive significant
heterobeltiosis for plant height was observed
in the cross 732A x PT 5574 followed by
851A x PT 5558. The cross ICMA 914444
x PT 5575 followed by 851A x PT 5572 re-
corded significant heterosis for leaf length.
Out of ninety hybrids, the significant
heterobeltiosis were recorded for leaf width
in the crosses ICMA 91444A x PT 5567 and
852A x PT 5574. For the number of tillers/
plant, the aross 85lA x PT 5576 exhibited
significant heterobeltiosis. Heterobeltiosis
for identiffing high performing pearl mil-
let cross combination for forage yield com-

ponents was also reportedl.
The present study indicated that it

would be worth it to utilize the male sterile
line 851A in breeding programme for de-
velopment of superior forage value pearl
millet hybrids. Among the hybrids 732A x
PT 5574, 851A x PT 5568, ICMA 91444 A
,x PT 5595, 851A xPl 5512,851A x PT
5576 and ICMA 91444A x PT 5567 had the
positive significant heterobeltiosis. These
crosses may be utilized for improving for-
age yield components.
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