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SUMMARY

Combining ability was studied in aline x tester fashion for grain yield and 13 component traits using four male sterile linesand
12 restorersin pearl millet. The predictability ratio of gcaand scareveal ed the preponderance of non-additive geneactioninthe
inheritance of al the traitsviz,, grain yield per plant, daysto flowering, length of protogyny, number of nodes per plant, plant
height, ear head girth, ear head length, number of effectivetillers per plant, ear heads weight per plant, days to maturity, 1000-
grain weight, harvest index, threshing index and fodder yield per plant. Femal e parent JM SA-20073 and mal e parents J-2290, J-
2498 and H-77/833-2 wereidentified as the best general combinersfor grainyield per plant along with many other component
traits. Magjority of their crosses had depicted significant and desirable sca effects, coupled with high per se performance for
grainyield. Among the 48 crosses, 19 displayed significant and positive sca effectsfor grain yield. Of these, three hybridsviz,,
ICMA-95444 x J-2405, IM SA-20073 x J-2474 and | CM A-98444 x J-2498 were the most promising having good specific combining
ability effects in addition to high per se performance and heterobeltiosis for grain yield. These cross combinations also
registered significant sca effectsin desired direction for many of the yield attributing characters. Heterotic hybrids were more

frequently observed in crosses involving at least one of the good combiner parents.
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he choice of right type of parentsfor hybridizationin

achieving agood cross combination with the aim of
improving yield potential is very important. The per se
performance of a parent may not necessarily reveal it to
beagood or poor combiner. Combining ability studiesare
regarded useful to select best combining parents, which
upon crossing would produce more desi rabl e segregates.
Such studies also elucidate the nature and magnitude of
gene action in the inheritance of grain yield and its
components, which will decide the breeding programme
to be followed in segregating generations. Therefore,
identification and assessment of the parental combinations
with respect to their general and specific combining
abilities and gene actions involved in the inheritance of
grainyield and various component charactersare of utmost
importancefor asuccessful hybridization programme. The
selection of suitable outstanding parents with favourable
alleles, which upon crossing would give heterotic hybrids.
Accordingly, the present investigation was undertaken to
have an ideaon the nature of gene actioninvolved inthe
inheritance of quantitativetraitsand to select the parents
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with good gca and crosses with good sca effectsthrough
linex tester analysisin pearl millet.

MATERIALS AND METHODS

In the present investigation, four male sterile lines
and 12 diverserestorer lines (Table 2) were crossed in a
line x tester mating design during summer-2009. The
resulting 48 hybrids along with fertile counter part of four
mal e sterile linesand 12 mal e parents were sown on 13th
July during Kharif 2009 in a randomized block design
replicated thrice at Pearl millet Research Station,
Junagadh Agricultural University, Jamnagar (Gujarat),
India. Each entry was grown in a single row of 5.0 m
length each with inter and intrarow spacing of 60 x 15
cm. The recommended agronomic practices and plant
protection measures whenever necessary were adopted
for raising the good crop. Observations were recorded
ontenrandomly selected competitive plantsfor each entry,
in each replication for 14 characters (Table 1). Mean
values were analyzed using the line x tester model
suggested by Kempthorne (1957).

RESULTS AND DISCUSSION

Theanalysisof variancefor combining ability (Table
1) revealed that the mean sguare due to females was
significant for plant height and ear head length; and mean
sguare dueto maleswassignificant for plant height; while,
the remaining traits exhibited non-significant indicating
there is very little contribution of females and males
towards general combining ability (gca) variance
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cB. [gesrgaangs = components for these traits (Table 1). Females x males
Fos@ v g X -~~~ o ¥ x o interaction mean square depi cted significant differences
g i for all the characters except length of protogyny. This
5. |a i @ waoor = reveal ed the significant contribution of hybridsfor specific
2= é@a § = % = S 2wy o combining ability (sca) variance components for all the
a8 N characters except length of protogyny. Further, the
o . variance due to males was higher than that of females
é % =~ § § x § § = = & 8 for all the characters except for plant height, ear head
gEc| = & & e length and harvest index. This might be due to the wide
& diversity among the male parents. The reverse was true
2. |0 2IggaeIT % for remaining characters, where the contribution of
EES |5 8 g~ o N @ S females towards the genetic variance was greater than
L N o the males. The ¢?gca/é?scaratio was less than unity for
g . . B 4 EEl & al the characters studied, indicating the preponderance
E‘Jg"@ S hafcs S o N B of non-additive gene action in expression of the traits.
S = T 7w T Similar results were also reported earlier by Sheoran et
i al. (2000), Dangaria et al. (2004), Singh et al. (2004),
£z 5@t e % § f :r:\“ - Shanmuganathan and Gopalan (2006), Bhanderi et al.
5 g I § = 3 = (2007), Davda et al. (2007) and Vaghasiya et al. (2008).
E ks The parents with significant negative gcaeffectsfor
E B2 W x -2 _3802 o days to 50 per cent flowering, length of protogyny and
Mi2sEEls @ g8 38 ° daysto maturity are desirable. Therefore, the parentswith
B:s5° = - Y& 7 significant negative gca effects for days to 50 per cent
£ HEp a2 L Ll L flowering, length of protogyny, daysto maturity and with
s b8 28l g~ & & 8 852 @ o significant positive gca effects for the rest of the
H < E ae < 57 characters are considered as good general combiners.
2 oy, Theestimates of gcaeffectsfor parents (Table 2) reveaed
= £zl g3t g8 €88 § that none of the parents was found to be a good general
= = s o = S o T o T — T o I = . .
£ §s2|lg =g - combiner simultaneously for all the characters but good
g B . o L LoLob L combining ability for multiple characters could be noticed
i 53EE 88§53 338 5| in some parents. Present result is conformed by the
z s IR —§ findings of Bhanderi et al. (2007), Davda et al. (2007)
2 L £ @ % o b Lo lal La|lis and Vaghasiya et al. (2008). From all females, IMSA-
H E5E |98+ 8 8529 2 |g 20073 was the best general combiner for grain yield per
M (= 32 > oDt =k~ = Fod . -
5 = R R P - 2, plant aswell asfor increasing number of nodes per plant,
H il P ear head girth, ear head |ength, ear headsweight per plant
E gﬁié ~ » i o g § g ?‘c;. g g and dry fodder yield per plant. Similarly, female ICMA-
Z ;; 5 | = = 2 3 = 8 95444 turned to beavery good general combiner for grain
¢ = I yield per plant and other four yield contributing traitsviz.,
= § E E Mg X g |8 length of protogyny, number of nodes per plant, ear heads
_E EX 288333332 s |§ weight per plant and fodder yield per plant. Besides,
= 3 & Z ICMA-98444 and JM SA-20072 had significant desirable
g " ; gcaeffectsfor six and threeyield contributing characters,
é C€eElz o & % &5 A S = |3 respectively. Out of 16 parents, J-2290 ranked first in
Bl Rz 29 8¢ T2 I respect to good general combining ability for grain yield
- & 2 per plant. This male parent was also found to be good
Z e 5 general combiner for fiveyield attributing charactersviz.,
: = - = @S é daysto 50 % flowering, ear head girth, ear heads weight
LS 2 0 3 per plant, days to maturity and fodder yield per plant.
= E EE£=25. 8888 3% Similarly, male parent J-2454 was good general combiner
- 7 @ 2 = @ ©° % %6 b o for grain yield per plant, days to 50 % flowering, length
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of protogyny, daysto maturity and fodder yield per plant.
J-2467 was found to be good source of genes for
increasing grainyield per plant. They also registered good
general combining ability effectsfor other five components
viz., daysto 50 % flowering, ear head girth, number of
effective tillers per plant, days to maturity and harvest
index. Besides, J-2495 had significant desirable gcaeffect
only for grainyield and length of protogyny. J-2498 had
good source of gene for increasing ear head weight per
plant, fodder yield per plant and grain yield. H-77/833-2
had significant and desirable gcaeffect for grainyield as
well as days to 50 % flowering, days to maturity and
number of nodes per plant. Thus, the parentswhich were
good general combiners for grain yield possessed
significant gcaeffectsin desired direction for many yield
components. This finding has al so been reported earlier
by Karale et al. (1998), Dangaria et al. (2004), Singh et
al. (2004), Dhuppeet al. (2006), Davdaet al. (2007) and
Vaghasiya et al. (2008). Other male parents J-2340, J-
2405, J-2433, J-2474 and J-2483 were good general
combiners for at least three different component traits.
J-2479 was good general combiner only for ear head
length.

Over al IMSA-20073 female and J-2290, J-2498
and H-77/833-2 male parents were good general
combinersfor grainyield per plant aswell asfor majority
of yield contributing characters including daysto 50 %
flowering, number of nodes per plant. ear head girth, ear
head |ength, ear headsweight per plant, daysto maturity
and dry fodder yield per plant, indicating theimportance
of these characters towards grain yield. Further, the
hybrids showing high per se performancefor grainyield
per plant involved either IM SA-20073 as femal e parent
and/or J-2290 or J-2498 or H-77/833-2 asthe mal e parent.
Therefore, these parents can be helpful in further pearl
millet breeding programmeto improveyield potentiality.

Table 3: Best specific combinationsfor grain yield in pearl millet
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Estimates of sca effects revealed that none of the
cross combinationswas found to be consi stently good for
al the characters. Among 48 crosses, 19 hybrids depicted
significant scaeffectsindesired directionfor grainyield
per plant. Of these, seven hybrids (Table 3) exhibited
significant and high positive scaeffects, coupled with high
per se performance and heterobeltiosis for grain yield
per plant. These seven hybrids al so displayed significant
and desirable scaeffectsfor three or moreyield attributing
characters. Out of seven hybrids, six cross combinations
involved one good and one poor combinersfor grainyield.
The present results are in accordance with the findings
of Karale et al. (1998), Sheoran et al. (2000), Dangaria
et al. (2004), Singh et al. (2004), Davdaet al. (2007) and
Vaghasiya et al. (2008).

The highest positive sca effect for grain yield was
depicted by the cross ICMA-95444 x J-2405 (10.81)
followed by ICMA-98444 x J-2340 (9.96), IM SA-20073
X J-2474 (8.39) and ICMA-98444 x J-2498 (7.66). A
perusal of Table 3 reveaed that there was some degree
of correspondence between sca effect, mean
performance and heterobeltiosis. But there was no
linearity found between sca effects, heterobeltiosis and
mean performance that means across showing the highest
sca effect may not show the highest heterobeltiosis or
mean performance. Although heterobeltiosis, per se
performance and sca effects expressed an association to
some extent, so far selecting the promising cross
combination all thethree criterionsto be considered. The
highest positive sca effect was observed in crossICMA-
95444 x J-2405 that involved good x poor general
combining parents and had high per se performance as
well asbetter parental heterosisfor grainyield. Thishybrid
also registered useful and significant sca effect for
component traits viz., ear head length, ear heads weight
per plant, harvest index and threshing index. Likewise,

Grain gca L
ﬁ(.). Crosses p?gﬁ: czg) sca Female Male Uﬁgellt:tingo?gtr;:gct?nait tzca Heterobeltiosis
1 ICMA-95444 x J-2405 43.47 10.81** 0.34** G  -349** P EW,ELHLTI 34.02**
2. ICMA-98444 x J-2340 30.60 9.96** -144** P -258** P NN, EW,DM,HI 71.04**
3. JMSA-20073 x J-2474 44.50 8.39%* 125** G -095** P DFPH,EL, EW,DM,HI 31L.79**
4. ICMA-98444 x J-2498 45.67 7.66**  -144** P 364** G PH,EL, EW,FY 105.71**
5. ICMA-95444 x J-2340 29.27 7.10** 0.34** G -258* P DF,PHEL, EW,DM 66.67**
6. JMSA-20072 x J-2467 43.60 6.30** -0.15** P 164** G ET,EW,HI 42.64**
7 JMSA-20072 x J-2454 42.47 6.10** -0.15** P 0.71* G PH,EL,EW,DM, TW 105.15**

* and ** indicate significance of values at P=0.05 and 0.01, respectively. P=Poor, G=Good, DF= Daysto 50 % flowering,
EL = Ear head length,

PH = Plant height, NN = Number of nodes per plant,

ET = Number of effective tillers per plant,

DM = Daysto maturity, EW = Ear headsweight per plant, TW = 1000 grain weight, HI = Harvestindex, TI = Threshingindex,

FY = Fodder yield/plant
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ICMA-98444 x J-2498 occupied first rank in
heterobeltiosis, third positionin per se performance, stood
fourthin scaeffect and involvement of poor x good general
combiner parents for grain yield. They also recorded
significant and desired sca effects for four component
traitsviz., plant height, ear head length, ear head weight
and dry fodder yield per plant. The cross combination
JMSA-20073 x J-2474 involving good x poor parentsand
had third and fourth ranking in sca effect and mean
performance, respectively, along with high heterobeltiosis
for grainyield. Thishybrid al so depicted significant sca

effect in desired direction for six yield attributing
charactersviz., daysto 50 % flowering, plant height, ear
head length, ear heads weight, days to maturity and
harvest index. Therefore, in the present study, ICMA-
95444 x J-2405, IMSA-20073 x J-2474 and ICM A-98444
x J-2498 were the most promising having good specific
combining ability (sca) effects, coupled with high per se
performance and heterobeltiosisfor grainyield and yield
components. Thus, these three hybrids evaluated under
multiplicationtrialsalong withthe standard hybrid for their
direct released asahigh yielding hybridsis suggested.
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