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COMBINING ABILITY ANALYSIS FOR YIELD IN MAIZE (Zea maps L.)
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The gene action and combining shulity for importan! yield compenents in miize were

analysed through Line X Tester mating design using 29 lines and B 1esters,

The study

revesled tnz predominant role of dominent and epistatic gena actipn lar plam height,

height uplo ear. cob length, cob girth,

number of rowsfcob and number of arains frowe,

Grain yield was found to be influsnced by both additive snd non additive gene action. The
inbreds UMI 108, 123, 140, 29, 182/1, 53, 54, 150, 242, 262 and 287 wera dantified

a5 polential sources of wield imp:ovement and 1he

speciic combinaticns  with good sca

effect shat could be of immadiste practical value heve been reparted, They are UMI 48 ¥ K

UM 1223 X UMC 6 and UMI 287 X Co. .

Major break through in the yield
of corn came with the release of a
eries of, hybrids with high yield
potential. Combining ability is the
sirst step in identifying potential
parents of hybrids, Since a large
number of inbred lines are available
with the breeder, a study was made
to identify good general combiners

among the inbred lines and good
specific  combiners among  the
hybrids.

MATERIALS AND METHODRS

Twenty nine inbreds of maize
were each crossed to the five testers
viz., K 1, Kissan, Co 1, UMC 6 and
CoH 1 to obtain 145 hybrids. These
hybrids were grown in a randomised
block design replicated twice, Obser-
vations on plant height, height upto
ear, cob length, cob girth, number
of rows per cob, number of grains
per row and grain yield per plant,
were recorded on five randamly
selected plants in each variant. The

data were analysed using the method
developed by Kempthorne (1957)
based on experiment of Comstock
and Robinson (1952).

RESULTS AND DISCUSSION

The analysis of variance (Table 1)
for combining ability revealed that
mean squares due 1o males is of
larger magnitude in comparisan with
those due to females or females
and males for all the traits except
for number of grains per row and
cop girth indicating greater diversity
among males for these characters.
The mean squares due to females X
males is of lower magnitude than
that of both males and females for
all the characlers except for grains
per row indicating that hybrids are
more uniform. The variance comp
onents revealed that there is pre-
pﬁnderance of specific combining
ability variance and thus the non
additive gene action could be capita
lised by heterosis breeding. Among

I =3 School of Genetios Taml Nad

17

Agricultural Univarsity Coimbatere,


https://doi.org/10.29321/MAJ.10.A02032

MUTHIAH of &l

{Vol 76 No. 2

Tanle 1. Analysis of vananze lfer combining ahility

Height Cob Cob Mumber Number: Grain

b 1o length girth el 1ows af grainf Yield par
Seurce d. . Height gar put cob Fow plent

(mean sguares)

fines 78 1174 4TFF 519 30FF g 25%F ) 26%F 3688 45.29%% 1768.68%

teste 4 IB70.33%F 10485.97** g ogr* Q0% g9 50** 746  2159°76%
line X testers 113 557,12%=% RV 3zt® 7 gg n13= 1,29 17.074 528,25
grror 178 24452 93 45 1.19 0.09 0.06 7.77 36793
GCA 3274 17.57 0.25 0.007 013 123 54,73
SCA 156.30 32.74 075 0.02 034 4,65 70.16
GCA : SCA 0.21 0.54 0.33 3.37 0.38 0.26 0.78

£

Sigmlicant a1 1% level

* Sgmilicont st 505 level

the characters studied. only for grain
yield, variance of general combining
ability were considerable indicating
that this trait may be contrelled pre-
dominantly by additive variance,
 Mukherji et al. { 971) also observed
that variances of general and specific
combining ability were of equal mag-
nitude for grain yield in maize. pre-
dominance of specific combining
ability for plant height. height upto
ear. cob length, cob grith, number of
"ows per cob and number of grains
per row observed in this investigation
was also reported by Narwar and
Hosary (1984). The increase in the
specific combining ability effects may
be due to genetic diversity among
the parental inbreds as proposed by
lnoue (1984). Khotyleva and Polon-
etskaya [1985] observed thatin more
advanced inbred generations, differ-
ent types of gene interaction played
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the major role in determining the
combining ability. The  combining

‘ability values depended on the degree

of inbreeding of the lines crossed.
In lines of early inbred generations
the main role in the expression of
combining ability was played by addi-
tive gene effects. In the present study
the combining ability for all charact:
ers studied was predominantly by
non additive gene effects since al
the parents are more advanced inbrec
generations. In contrast to the
present study, Qudari et al. [1983]
observed that additive genetic vari-
ance predeminated for all the char-
acters studied by them in maize.

The general combining ability
effects of the parents are presentec
in Table 2. Among the inbred lines
studied, UMI 80 had maximum signi-.
ficant positive gca effect for plant
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Table 2. General combining ability effects of paranis
Farents Plams Height up Cah cab humber ol Number ol Grain
Linas height to eaf length  arith row fcob grainsfrow yiald
3 2 3 4 5 % 7 B
L 14 =502 2.40 -0, 80 0,04 0.07 - 2.68%* -2.12
UM 15 15,42%% 7.52 1.69%¢ _0.63 0.23 1.34 23.17%
LMt 27 8,14 -2.04 -2 DA% .07 .0 G3 -1.32 -5.83
UMl 28 -15.789%* .3 3B 0.3 =019 -0.25 -1.02 3.75
UMI 45 6 63 521 177%% .00 067 4,97%% 75,47%1
Ui 50 J15 7i®e gg 00t 004 <1 Q5%* 3.B2%% -17.03
UM 53 8.72 3.70 024 -0.07 023 0.1 - 9.60
UMI 54 - 2.54 -fi.20 0,63 .0.05 -0.24 -0.36 -16 83
UMI 60 Z1,14%% 15 Gp%E 078 0.27 0.24 060 20 Q7%
UMl 62 0,78 0.02 047 0,13 -0.65 G.28 7.87
UM 65 6.64 5.34 -0.48 006 04 —,83 4,33
Usti €0 -0,12 - 024 -0.61 0.13 1,670 -1 91 =123
um183 — 14,44 - 282 . -0.17 -0 &3 —0 83 —11.93
UMI 108 —E.él} 0,21 0.53 006 =077 2,88 12,87
Ul 123 8.90 14,36%%F 0,08 -0.01 1.31%% .84 5.47
LML 140 - 4,00 —185 -003 0B —0.09 =1.70 0.77
UMl 150 3.98 2.62 . 0.E5 -0.11 n.23 - 1.80 - 283
U1 160 —5.60 =421 - (.48 (14 0.5 1.94 1.77
w178 —1410 - 594 - 1,03%% -0.15 0.67 3.383% Q.37
Umiraz/t - 5.82 - 1,72 0,18 0.22 0.28 1,88 8,87
U 210 - 1.52 - .36 1.0g%* -0 37 -0.45 0,6 -12,93
Ll 235 B15. 7.3 0,59 0,30 <013 09f - 453
Upal 242 —10.24 - B.20 - 03 0.05 016 - 1.8 - 4,23
uimt 261 1292 4,85 056 0.27 085 - 0.08 18,37%
Umil 763 - 20.70%% . 20.04%* . | g4%* . 007 0,29 - 239 -36.53%
UM 267 20.24%= 4,20 1.00%= . 017 0.31 3,76%% 6,47
sl 269 034 2,92 0,30 014 -0.15 0.50 167
Unir 285 3,29 - 0,68 066 020 0.47 301 %% —1.73
Ui 287 f.10 —E 66 53 7 24%¢ 0,57 ;58 14,03
5E 4,94 3,16 0,36 iR LV 0,37 D88 623
Tesiers
K. 1 —7 20%* 3.66 0.7a 003 — .45 009 - 302
Kissan 5,406 5 294+ 0.02 - 002 0,59 0,28 4,20
Co 1 6.83%*% 372 0.8 0.9 -0.25 - 0,50 5,94
UMC B 248 —1.92 ~0.66** . 0.06 -0.07 -0.22 -1
CoH 1 -2.71 -3,53 0.14 -0.04 0.7 0.35 1.08
SE: 2,05 1.31 014 0,64 0.21 0,37 2,59

#8 - Signilicant at 124 level
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heightand height upto ear which can be
utilised in breeding tall types of maize.
Tall types are preferred when straw
yield is of concern. However dwarf
or medium tall hybrids are more pre-
ferable. UMI 233 had the maximum
significant negative effect for height
and height upto ear which can be
utilised for breeding dwarl types.
Among the testers, Co | will be of
use for tall hybrids. Cob length
snd number of grains are the major
yield components and improvement
of these traits will directly lead
to higher vyield. UMl 46 was the
best of all that showed maximum
positive gca effects for these two
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traits This inbred had also goo

combining ability for grain yiel..
It has a wide genetic base: The
inbred lines UMI 287 and UMI 90
with maximum positive gca effects
for cob girth and number of rows
per cob respectively will also serve
as potential parents for these traits.
Data on specific combining ability
effects indicated that most crosses
exhibited high sca effects. Among
them, the combinations UM| 108 X
Kissan, UMl 123 X UMC © and UMI

140 X UMC 6 showed significant
positive sca effect for cob length
(Table 3). The cross UMI 28 X
Kissan showed significant sca effect

effects ol prom'sing. hybrids

Table 3. Specifc combining ability
Sca effact

Hyhtids Charactef Sca elfect - Max, Min,
UMl 108 X Kissan Cob leagth 2.07%% 2.97 - 4.08
UMI 123 X UMC 6 -do- 1.76%% 2.97 -4,08
UMI 140 X UMC 6 ~d0- 1,78%% 297 -4 08
UMI 29 X Kissan Cob gitth §.28¢ 5.28 ~0.56
UMI 182/1 X Kizsan No of rowsfcob LB Ak §5.52 ~2.58
UM B3 X KA No, of grams/frow q .42 .04 -7 &4
UM 54 X CoH 1 -do- 4.00%* 5.94 ~7.54
UMI 150 X UMC 6 =0 4 73%% 5,44 - 1.53
UMI 1821 X CoH, 1 -do- a.06%* 594 ~7 54
UMi 242 X CoH 1 .do- 4.348% 5.94 ~7.54
Umt 263 X CoH 1 -do- 5.14%% 5.04 -7.54
UMI 287 X Kissan g0« 5.9¢%* 5,24 ~7.57
UMl 46 X K1 Gramn yield 2372%% 4B 77 -51.54'
UMI 123 X UMC 6 -do- 2237 46.77 ~51.54

-do- 26,7, 46.77 -51,5¢4

Ul 287 X Co

*#&  Significant at 1% trvel,
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for cob girth. Considering the number
of rows per cob, the combination
UMI 182/1 X Kissan expressed the
maximum  significant positive sca
effect. The crosses UMI 53 X K 1,
UMI 54 X CoH. 1, UMI 150 X UMC
6, UMI 182/1 X CoH 1, UMI 242 X
CoH 1, UMI 263 X CoH 1 and UM}
287 ‘X Kissan showed significant
positive sca effect for number of
grains per row. The,sca effects of
cross combinations UMI 46 X K 1,
UmMi 123 X UMC 6 and UMI 287 X
Co 1 are noteworthy as for as
grain vield is considered. UM/ 287,
UMI 46 and UMI 123 are inbreds
developed from populations of exotic
origin which when crossed with
locally adapted testers showed signi-
ficantly higher vyield. This is in
accordance with Ahloowalia and
Dhawan (1973) who reported that
significantly higher vield can be ob-
ained by crossing inbreds of distant
origin.
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