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A 5x5 diallel analysis in F1 generation including reciprocals in Quality
Protein Maize (Zea mays L.) inbreds revealed that GCA and SCA effects
were significant for all the traits except plant height, ear girth and number
of rows per ear. Reciprocal differences were highly significant for all the
characters except plant height and ear length. The ratio of GCA to SCA
showed the additive and non-additive types of gene action. For most of the
characters, non-additive type of gene action was predominant. In the
present study, among the parents, QPM 2-18, was found to be the best
general combiner having highest GCA values for most of the traits
followed by QPM 8-5 and QPM 3-7 and these might be used in the
hybridization programmes for combining with poor general combiner like
QPM 10-1 to generate superior segregants.

Introduction

to GCA is usually considered to be an
indicator of the extent of additive type of gene
action and SCA is taken as the measure of

Maize (Zea mays L.), the most important
cereal crop of India, assumed greater
significance for food, feed and industrial
utilities. Usually the hybrid development
programme in maize involves the
development and evaluation of inbred lines,
crossing of selected inbreds and production of
hybrids. Exploitation of heterosis very much
depends on general combining ability (GCA)
and specific combining ability (SCA) and the
breeding procedure adopted. The variance due

non-additive type of gene action in heterosis
breeding.

Hence, the present investigation was
undertaken to estimate the combining ability
of parents and hybrids, nature and magnitude
of gene action for yield and yield components
by adopting a 5x5 diallel combination of
quality protein maize inbreds to increase the
production and productivity.
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Materials and Methods

The experimental material comprised of five
QPM inbreds (QPM 2-18, QPM 3-7, QPM 7-
4, QPM 8-5 and QPM 10-1) and 20 hybrids
produced by 5 x 5 diallel combination during
rabi season. Twenty hybrids produced from 5
x 5 full diallel combination and 5 parents were
sown at EB-II Research Station of Odisha
University of Agriculture and Technology,
Bhubaneswar following Randomised Block
Design with three replications in the following
kharif season. Analysis of variance was
carried out on mean values for all the 15
characters studied in F1 generation (Table 1).
F1 means were used to analyse the combining
ability as per Griffing’s method II model
(1956).

Results and Discussion

The analysis of variance revealed that both
GCA and SCA variances were significant for
days to 50% tasseling and silking, days to
75% dry husk, ear height, ear length, grains
per row, grains per ear, grain weight, shelling
%, harvest index, ear weight and grain yield.
(Table 1) and variance due to SCA alone was
significant for plant height, ear girth and rows
per ear, which indicated the importance of
both additive and non-additive gene effects for
most of the traits.

It was evident that the SCA variances (stca)
were higher than GCA variances (c°gca) in all
the traits and the ratios of GCA to SCA
(2c%gcals®sca) were less than unity, indicating
the preponderance of dominance variance or
non-additive type of gene action over additive
type of gene action in agreement with
Hassaballa et al., (1980) and Guo et al.,
(1986).

The GCA estimates of the parents were
presented in Table 2. Parent QPM 2-18
exhibited significant positive GCA effects for

all the traits except plant height, number of
rows/ ear, shelling % and harvest index. QPM
3-7 exhibited significant positive GCA effects
for plant height, number of grains per ear and
significant negative GCA effects for days to
75 % dry husk, harvest index, ear weight/
plant and grain yield.

Parents QPM 8-5 and QPM 10-1 showed
significant negative GCA effects for days to
50% tasseling and silking and 75% dry husk,
ear length and grain weight. The parent QPM
2-18 proved to be the best general combiner
for all the traits except shelling % and harvest
index. For grain yield and ear weight, the
parents QPM 2-18 and QPM 8-5 had positive
and significant GCA effects, indicating that
they possessed desirable genes for increasing
ear weight and grain yield.

Highest significant positive SCA effects for
grain yield/ha was observed in cross QPM 8-5
X QPM 10-1, while QPM 3-7 x QPM 8-5
showed highest negative SCA for grains/ear
(Table 3).

The best three crosses having high SCA for
grain yield were QPM 8-5 x QPM 10-1, QPM
2-18 x QPM 8-5 and QPM 3-7 x QPM 7-4.
From GCA, it was evident that parents QPM
2-18 and QPM 8-5 were the best general
combiners.

Combining studies indicated that the higher
contribution of SCA effects than the GCA
showed the predominance of non- additive
type of gene action, similar to findings of
Satyanarayana et al., (1994), Shalimuddin et
al., (2006) and Kanagarasu et al., (2010).

Hence, the present study revealed the
importance of additive and non-additive gene
effects in the inheritance of different traits.
Based on GCA, the selective mating of a
diallel set could be used for generating greater
genetic variations to evolve better varieties.
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Table.1 ANOVA of combining ability for 15 characters in 5 x 5 fill diallel cross among 5 QPM inbreds.

Character/source | df | Daysto | Days | Days to Plant Ear Ear Ear No. Of No. Of No. Of 100 Shelling | Harvest Ear Grain
50% to 75% height height | length girth rows/ear | grains/row | grains/ear grain % index weight/plant yield
tasseling | 50% husk (cm) (cm) (cm) (cm) weight(g) (9) (g/ha)

. 62 75 20 T7** o 999 | 0.347* | 0.926** 9.767** 186.664* 4.339** | 0.558* 176 903** | 341.930%* | 99.791**
effects

-——————-E-___
|

202gealo2sea | | 055 | 054 | 066 | 000 | 000 | 028 | 005 | 006 | 000 | 000 | 020 | 004 | 022 | 009 | 007
990 647

~ h2(n) | 2208 2043 | 3388 | 001 001 | 1726 00 00l 001 001 | 13138 | 001

*, ** Significant at 5% and 1% levels respectively.
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Table.2 GCA effects of parents for 15 characters in F1 of a 5x5 full diallel cross among 5 QPM inbreds.

SI.No. | Genotypes | Days to Days Daysto | Plant Ear Ear Ear No. of No. of No. Of 100 grain | Shelling | Harvest Ear Grain

50% to 50% 75% height height length girth rows/ear | grains/row | grains/ear | weight(g) % index weight/plant yield

tasseling | silking husk (cm) (cm) (cm) (cm) (9) (g/ha)

| | | | |

QPM3-7 | 010 | 002 | -098* | 335* | -096 | 002 | 007 | -011 | 053 | 919* | 022 | 005 | -243* | -615% | -3.20* |

3 | QPM74  043* | 045* 008 260  -l67* 011 | 014 006 032 051 -072* | 044*  207*  -173* 024

QPM85 | -053* | -059* | -0.68* | -245 | -144 | -045* | 005 | 029* | 029 | 272* | -073* | -006 | 759% | 334* | 175% |
| | | | | | | | | |

. SE(gi-g) 028 | 033 03 25 124 032 | 018 021 06 | 38 018 | 023 02 057 | 05

Underlined figures indicate top GCA effects of the characters. * Significant at 5%
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Table.3 SCA effects of the 10 direct crosses of 5x5 full diallel cross in QPM inbreds.

Days to Plant Ear Ear Ear . . Ear Grain

Sl to to No. of No. of No. Of 100 grain | Shelling | Harvest . .
Characters/ 50% % 0 height | height | length | girth . . . o . weight/plant | vyield
No. tasseling sﬁok i{(])g ﬁi i (cm) (cm) (cm) (cm) rows/ear | grains/row | grains/ear | weight(g) % index © (q/ha)

QPM2-18x

2 | Gmra | 028 | 031 | -052 | 564 | 026 | 049 | -007 | -0.24 0.94 3266* | 050% | 009 | 182% |  -409% | -1.69*

4 | CoMion | 073 | 065 | 008 | 549 | 083 | 058 | 0.60* | 050 A72% | -1259% | 026 051 | 409 1.00 0.62
QPM 3-7 X . < | - . ) . . o | e || o ) « | 4s06% | 741

6 | Vpwos | 1437 | 129% | o | 83 | 055 | 048 | 001 | -026 272 34.19 0.16 005 | 144 15.06 7.1

8 Qgg”Mg‘fsx 007 | -001 | 191 | 321 | 078 | 016 | 029 | 0.2 2.40% 2543 | 136* | 068* | -1448% | 977 6.20*
QPM 8-5 X * * * * * * * * * *
10 | Bowior | 026 | 068 | 200 | 1743 | 591 | 181* | 031 | -0.38 4.04 32.49 3.16 034 | 1394 34.94 17.08

SE(Sij-Skl) 0.48 0.57 0.56 4.37 2.14 0.56 0.32 0.36 1.05 6.66 0.31 0.41 0.50 1.00 0.90

* Significant at 5% level
The SCA effects of the reciprocal crosses were the same as direct crosses.
Underlined figures indicated the highest SCA effects for each character.
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