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Abstract

Present experiment was conducted at Raya, Mathura (U.P.) during the kharif season of 2008, 2009 and 2010
with four male sterile lines (female parents) and nine inbreds used as testers (male parents) of pearl millet in line x
tester fashion. In general combining ability analysis GIB 144 found maximum g.c.a. effects for yield, stem thickness,
leaf area, panicle length, panicle-girth, and 1000-grain weight, dry weight per plant and harvest index followed by
ICMA 93222, GIB 3346 and ICMA 95333. None of the parents showed significant positive g.c.a. effects for number
of nodes per main stem and number of leaves per main stem. In specific combining ability analysis seven crosses
viz., ICMA 93222 x GIB 78, ICMA 96111 x GIB 129, ICMA 93222 x GIB 144, ICMA 93222 x GIB 129, ICMA 97333
x GIB 157, ICMA 97333 x GIB 135 and ICMA 95333 x GIB 157 were identified as the best specific combiners
for yield and major yield components. Analysis of s.c.a. effects revealed that good combining parents yield better
hybrids, because parents with significant positive g.c.a. effects were involved more in selected crosses than those
with non-significant g.c.a. effects and negative g.c.a. effects. In the present study, the involvement of at least one
good general combiner was found essential for obtaining combinations with high specific effects. Combining ability
studies revealed that both general and specific combining ability variances were important but the estimates of s.c.a.
variance were higher in magnitude for all the characters. Thus, indicating the predominance of non-additive gene

action.
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Introduction

Pearl milletis being grown in arid and semi-arid regions of the world
including West Africa, India and Pakistan with the rainfall ranging
from 150-700 mm. India is a major pearl millet producing country with
43.3 per cent of the world area and 42 per cent of world production. It
is mainly cultivated in the states of Rajasthan, Maharashtra, Gujarat,
Madhya Pradesh, Karnataka, Andhra Pradesh, Uttar Pradesh and
Tamil Nadu on a total area of 9.16 million hectare with the production
of 8.01 million tonnes. The national average productivity is 850 kg/ha
[1]. Pearl millet (Pennisetum glaucum) belonging to family Poaceae is
a major crop of semi-arid tropics and possesses tetraploid (2n=4x=28)
chromosomes. It is a monocotyledonous and cross-pollinated annual
C, crop species. Its protogynous nature of flowering can be used to
make hybrids. The principal aim of any breeding Programme is to
increase the yield potential. The yield is a complex character comprising
of a number of components each of which is genetically controlled and
susceptible to environmental fluctuations. The concept of combining
ability is gaining importance in plant breeding as it provides valuable
genetic information about the parents and the characters under study.
It helps in assessing the breeding value of parental lines in terms of their
superiority in hybrid combinations and also provides the information
regarding the nature and extent of gene action involved in controlling
the inheritance of characters in question, like yield and yield attributing
characters, thus helps in deciding upon the future breeding strategy.
Hence the present investigation based on ‘line x tester’ analysis was
designed, to collect the information regarding the genetic composition
of various quantitatively inherited yield contributing traits including
grain yield in pearl millet.

Materials and Methods

The present study was brought from author’s Ph.D. thesis. The
experiment was conducted during the kharif season of 2008, 2009
and 2010 and recommended package of practices were applied. The
material comprised of four male sterile lines (female parents) and nine
inbreds used as testers (male parents) of pearl millet. During the year

2008 the experimental material was generated by crossing four male
sterile lines to nine testers in line x tester fashion resulting in 36 Fs.
During the year 2009, the 36 F, crosses along with four lines and nine
testers constituting a total of 49 treatments were grown in a randomized
block design (RBD) with three replications, each entry represented by
a single row of four meter length, with row to row and plant to plant
spacing being 50 cm and 15 cm respectively. During the year 2010 the
experiments were again repeated as in the year 2009. The observations
for 14 quantitative characters [viz.,, Plant height, Stem thickness,
Number of nodes per main stem, Number of leaves per main stem, Leaf
area, Flag leaf length, Number of productive tillers per plant, Panicle
length, Panicle-girth, Grain density, 1000-grain weight, Grain weight
per plant (economical yield), Dry weight per plant (Biological yield),
Harvest Index (%)] were recorded on ten competitive plants, selected
randomly from each row in each replication during 2009 and 2010 and
averaged. Combining ability analysis was computed using line x tester
procedure developed by Kempthorne [2].

Result and Discussion

Analysis of variance for combining ability

The results of analysis of variance for combining ability indicated
that the mean squares due to lines were found to be highly significant
for plant height, leaf area, flag leaf length, panicle length, panicle-girth,
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grain density, 1000- grain weight, grain yield per plant, dry weight per
plant and harvest index (Table 1). In case of testers significant values
were obtained for all the characters except for number of nodes per
main stem, number of leaves per main stem and flag leaflength, whereas
the mean squares due to line x tester were found highly significant for
all the characters under study.

Estimates of general combining ability effects

The estimates of general combining ability (g.c.a.) effects of parents
for all the characters have been given in Table 2. General combining
ability effects suggested that GIB 144, ICMA 93222, GIB 3346 and
ICMA 95333 were found to be the best general combiners for yield and
some of its attributes. GIB 144 showed maximum g.c.a. effects for yield,
stem thickness, leaf area, panicle length, panicle-girth, 1000-grain
weight, dry weight per plant and harvest index, hence was considered
most desirable. ICMA 93222 was fond to be good general combines for
grain yield, number of productive tillers per plant, grain density and dry
weight per plant while GIB 3346 proved to be good general combiner
for yield, stem thickness, leaf area, flag leaf length and dry weight per
plant. Similarly ICMA 95333 was identified as good general combiner
for yield, stem thickness, leaf area, flag leaf length, panicle length and
dry weight per plant. None of the parents showed significant positive
g.c.a. effects for number of nodes per main stem and number of leaves

Plant Stem | No.of No. of Leaf Flag
N thick- | nodes/ leaves/ leaf

S.N. Source | d.f. height X N rea
(cm) ness main main (cm?) length
(mm) stem stem (cm)
1. | Replication| 2 14.25 | 130.01 1.14 0.41 | 3420.00 | 36.42
2. | Lines 3 |829.16" 5.27 0.42 0.28 5654.637| 94.84"
3. | Testers 8 20542 | 8.54" 0.38 0.37 1678.58" 27.75
4. Linex 24 | 43950" 882" 155" | 144" 2706.51" 86.08"

Tester

5. | Error 70 = 22.01 2.15 0.38 0.32 561.59 | 13.46

~ Significant at 1% level.

per main stem.
Estimates of specific combining ability effects

The specific combining ability estimates revealed that no cross
combination was consistently superior for all the characters under
study as reported by Upadhyay and Murthy [3], Pokhriyal et al. [4] and
Basavraju et al. [5]. Seven crosses viz., ICMA 93222 x GIB 78, ICMA
96111 x GIB 129, ICMA 93222 x GIB 144, ICMA 93222 x GIB 129,
ICMA 97333 x GIB 157, ICMA 97333 x GIB 135 and ICMA 95333 x
GIB 157 were identified as the best specific combiners for yield and
major yield components (Table 3). Analysis of s.c.a. effects revealed
that good combining parents yield better hybrids, because parents with
significant positive g.c.a. effects were involved more in selected crosses
than those with non-significant g.c.a. effects and negative g.c.a. effects.
In the present study, the involvement of at least one good general
combiner was found essential for obtaining combinations with high
specific effects. For example in the case of hybrid ICMA 93222 x GIB
78, parent ICMA 93222 was a good general combiner for most of the
characters while parent GIB 78 was a low combiner, whereas in the
hybrid ICMA 93222 x GIB 144 both the parents were high combiners.
Several workers Singh et al., Mathur and Mathur and Dass et al. [6-8]
have also made similar observations in pearl millet.

Table 1: Analysis of Variance for combining ability for 14 characters in pearl millet (Mean sum of squares).

Plant St.em No. of | No. of Leaf Flag leaf
S.N. Parents height thick- | nodes/ | leaves | length
(cm) ness main /main (cm?) (cm)
(mm) stem stem
Lines (Females)
1. [ICMA 93222 1.78" 0.24 0.10 0.03 1.03 -0.05
2. ICMA 95333 | 2.78" 0.47 0.11 0.12 19.83" 2.56"
3. [ICMA96111| 3.64 -0.21 -0.10 -0.10 | -7.56" -0.62
4. |ICMA 97333 -8.23 -0.50° -0.11 -0.05 | -13.29" | -1.88"
5. | SE(g) 0.67 0.20 0.08 0.08 3.38 0.52
SE (9,-9) 0.94 0.282 0.112 0.112 4.765 0.733
Testers (Males)
1. GIB1 -589" | -1.06" @ -0.24 0.31 -4.95 -0.28
2. |GIB77 442" 0.10 0.10 0.12 -4.70 0.66
3. GIB78 5.23" -0.06" | -0.10 -0.17 2.77 1.31
4. | GIB129 -2.68 -0.16 0.10 0.10 | -19.56" | -2.23
5. GIB 135 -3.33" 0.17 0.07 0.17 -4.09 -1.20
6. GIB 144 5.13" 1.52" -0.15 0.07 19.957 1.61
7. GIB 157 -2.28 -0.56 0.27 0.12 -2.57 -0.76
8. | GIB 8436 -1.90 0.26 -0.19 -019 | -272 -1.12
9. GIB 3346 1.30 0.80° 0.13 0.07 15.89" 2.01°
SE (g) 1.09 0.34 0.14 0.13 5.52 0.85
SE (g,-9) 1.53 0.479 0.197 0.183 7.783 1.198

" Significant at 5% level.” Significant at 1% level.

p?o(;::t- Fl’anicle Par:licle- Gra_in 1000:grain wiir;:\:l we[i);)t:tl H_arvest
. N ength girth | density/ weight index
ive tillers / (cm) (mm) cm? (gm) plant plant (%)

plant (gm) (gm)
0.00 1.21 3.98 4.59 0.02 0.48 5.89 4.04
0.09 9.89" | 233.18" 8.50" 3.94" | 188.28" 2047.72" 36.66"
0.18" 14.68" | 78.28" 5.61" 3.46" | 117.09" | 366.06" 44.69
0.21" 29.48" | 210.07" 13.63" 317" 79.28" | 576.67" | 51.42"
0.06 1.65 23.53 1.22 0.01 13.56 | 41.29 5.72
pr:?l;;:ve Panicle Par_ricle- Gra_in 1000:grain wi:;:;/ we?g;{nt/ H_arvest
tillers / length girth den5|:yl weight plant plant |n:lex
plant @™ (mm) emt o (gm) U BU (%)

0.07" 0.23 -3.64" | 0.64" -0.26 2.76" 7.62" -0.20

-0.00 0.38 0.10 0.01 -0.23" 1.21 6.77" -1.44"

-0.00 0.28 -0.00 0.05 -0.06 -0.60 -4.07" 1.36"

-0.06" -0.90" 3.55" | -0.72" 0.55" -3.37" | -10.33" 0.27

0.03 0.18 0.69 0.15 0.01 0.52 0.97 0.34

0.042 0.253 0.972 | 0.211 0.014 0.733 1.283 0.479

0.23" -1.45" -2.60" | -0.92" -0.49” 1.59 6.46" -0.54

-0.02 1.66 -0.01 0.15 0.07" -0.40 -3.53 0.81

-0.02 -0.29 -3.52" | -0.42 -0.72" -290" | -5.03"  -1.50"

0.05 0.74 -0.01 0.90" -0.13 -3.82" | -6.78" | -1.78"
-0.14" 0.45 -1.06 0.99" -0.34" -1.99" | -3.87 0.51
-0.18" 1.04” 5.23" 0.07 1.03" 6.25" 8.54" 4.06"

0.03 -1.58" 0.49 -0.59 0.13" -1.82° 0.37 -1.94"

0.08 -0.65 -0.50 0.40 0.53" 0.84 -1.45 1.67"
-0.03 0.07 1.99 -0.59 -0.07" 2.25° 5.29” -0.27

0.05 0.30 1.13 0.25 0.03 0.85 1.49 0.55
0.070 0.423 1.593 = 0.352 0.042 1.198 2.100 0.775

Table 2: Estimates of General combining ability effects of Parents for 14 characters in Pearl millet.
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Plant St_em No. of | No. of Leaf  Flag leaf No. of Panicle Panicle- Grain 1000-grain G'fa'" I:_)ry Harvest
N thick- | nodes/ | leaves / productive X N . weight / | weight/ | .
S.N. Crosses height . X area length ! length girth | density/ weight index
(cm) ness main main (cm?) (cm) tillers / (cm) (mm) cm? (gm) plant plant (%)
(mm) stem stem Plant (gm) (gm)
1. 'C':("é%"’fzz S11.75%  -068 067 064 -604 -079  -024 068  -7.42% 185"  -082% 151  -1512% 423
2. 'C')‘("’g%5?33 572 | -039  -053 -051  3404% 867% | -011 | 158% 1200 -123*  050% | 114 | -279 252"
3. 'C’)‘("gﬁfl“ -042 020 | -032 -035 -1178 -348  -005 -080 318 035 | -009 | -435% -1120" -0.39
4 'C“)f'gg?% -2098* 008  -033 -030 -7.80 -384* 007  -507* -112 001 | 081*  -476 -1521" 060
5. |c)§/|élg372722 1044 | 120* | 049* | 049* 1241  -036  -012 | 1727  -667* 226"  -054* 026 820"  -298"
6. '2?"&3573733 874 | -067 -093"* -080" 1432 777%  -001 | 299% 829"  -1.14*  037* 118  545°  -373
7. |c;\/|g|§671711 -523% 068 | -023 -032 -1745 -440* -017  -095 -050  0.18 004 | -343 071 @ -352%
8. 'Cyé|§773733 S441 231 -040 | -006 -1944™ -241 023 | -147* -277 114 007 156 | 1245 272
0. 'Cl"'élg372822 18.20%  1.87°  1.30% 122 175 | -114 | 042" 102  -493" 114  -034"  12.81* 19.03" 598"
10. 'C:"é|§573833 13.76*  -005 020  -0.04 4688 7.51*  -045 | 071 | 641%  -151% 049" | 296*  -1027"  0.61
1. IC)?A2|§6;;1 2335 | 157* | 005 | 005  -2428" -582% -040 | -202" -123 @ 226  -002 | -596  -494 | -476"
12. 'C)f"élg773833 S2176" 296"  -039  -031 -4778% -431% 043"  561% -18  -001  050% | -212 022 | -2.14*
13, ICMAS32221 o1 055 142 107 | -1695 -158 | 0.22° | 019  -1140% 298* = 091" 512  1663*  -0.01
X GIB 129
14. '?(MG/TBQ?ggs A10.09% 083 | -051* 046" 1755 210 | 004 102  564* 076  -0.17* 028  -494 203"
15. 'iMGAIBQ?;y 010 | 228* 038 | 030 20941 -118 = -006 | 370" 588 | -251% -153*  970% 2663 -0.63
16. 'i""G"I\BQZSSS -264  -075  -044 021 2813% 033 037 | -204* 878" 051 044 145  -419  3.05™
17. 'i""GAIBSJ?g? 761 008 042 = 043 1115 278 000 | 302" -12.85% 514 236"  -421" -1136™ -0.51
18. '?("g?;fggf’ 019 | -046  -0.83*  -083* 3444 635% 035" 101 1244 051 | 148% 129 777 237
19. '?(“g?sgfgy 2298 | 037 | 084"  -061% 2321 -472* 010 | 047 275 | 041 | -006  -048 1590  -6.38"
20. '%’7393223 21318 -180" -046  -0.38 -27.83* 395"  049% 230 -0.88 036 110" | 451% 224 412
21. 'i“g?;?ﬁz 12.88™ 123" 081" 091* 1185  -066  -007 083  -9.00% 094"  -059* 535% 1040 155
20, ICMASS333 5y 449+ .059*  -056* 2408 | 6.12% | -047 | 226" 7777 138  021* 206 015  -3.33
X GIB 144
23. I?(MG/TBQ?H 2108 | 073 003 -016 -17.00 | 286 | -004 023 142  -1.80* 047" | -156 | -13.09 358"
24, '?(MG/TBQZii:’ S434°  -048 006 @ -019  -2312° -412% 003 | -475% -020 344 106" 614" 2650 506
25. |c):(r\g;|\89:15§$2 15.90" | 1.90% | 1.30% | 134  27.50* 332  -022* | 423 434 | 041 | -001 | 093 1532 -507*
26, 'CMASS3S3 oo 483» | 003 013  4693% 9.92% 001 148" 709" 155 080 | 360°  649° 072
X GIB 157
27. '?(“g?;?;f 405 260" 015 | -020  -19.19* 308 | -002 | -135° 550 022 | -021%  -414% -10.92% -0.25
28. '?('\g’TBgzgga’ 096 = 036  -003 000  -1762 -200 = 029" | -122* 140  -044 108 = 496* 950* 153
29, ICMAOG3222' 4 oiee 6o g4~  084™ | 1307  1.08 002 | 273* -9.88% 313* -158* 029 550 -1.88
x GIB 8436
30, ICMADS333 g0 ygpw 010 | 023 | 4771 | 844™ | -031*  553* 7657 127 048" 112 066 098
x GIB 8436
ICMA 96111 " - . - . "
31, ICUASOTY 330 166" 048 020 067 075 041 | 2617 474 161 010 171 158 | 273

Adv Crop Sci Tech
ISSN: 2329-8863 ACST, an open access journal Volume 2 - Issue 4 + 1000149



http://dx.doi.org/10.4172/2329-8863.1000147
http://dx.doi.org/10.4172/2329-8863.1000147

Citation: Singh J, Sharma R (2014) Assessment of Combining Ability in Pearl Millet Using Line x Tester Analysis. Adv Crop Sci Tech 2: 147. doi:10.4172/2329-

8863.1000147

Page 4 of 4
3o, ICMAOTS33 0 577 004 | 042 | 1296 112 | 021" | 251 040 = 030 | 090 154 | 983  -262*
X GIB 8436
33 IOMASB2220 , hoe ' 4112 | 061" | 069%  -2061* 246 = 012 | -194* -1396% 022 | -0.85%  -237 | -558"  -0.69
x GIB 3346
34, ICMAOS333 g iue 183 061*  -080" 1808  1.41 003  -123*  7.63* 022 047" 104 | -1041" 554"
X GIB 3346
35, CMASBITT oo 039 | 035 024 1633  -472%  -021* 333" 763"  -044" 148" 095 -7.58* 251*
x GIB 3346
36, 'CMAOT333 a4 148 031 | 018 | 1700 212  -003 | -068 200 1.8  -093 737" 033  -8.10%
x GIB 3346
SE (Sij) 189 059 025 022 957 148 010 052 @ 196 = 044 005 148 259 | 096
SE (Si-Sif) | 2664 0831 0352 0310 1349 2086 0141 0733 2763 0620 0070 = 2086 3651 1353

* Significant at 5% level. ** Significant at 1% level.

Table 3: Estimates of specific combining Ability effects of crosses for 14 characters in Pearl millet.

Combining ability studies revealed that both general and specific
combining ability variances were important but the estimates of
s.c.a. variance were higher in magnitude for all the characters. Thus,
indicating the predominance of non-additive gene action.
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