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ABSTRACT

This study was undertaken to estimate the standard heterotic effect of 30 maize
hybrids obtained by diallel mating design with six parents during rabi 2017 at Shankar
Nagar Research farm of Botany Section, College of Agriculture, Nagpur. Crossed seeds of
these 30 hybrids along with 6 parents and two checks Maharaja and Rajashri were raised in
randomized block design with two replications in kharif 2018 for evaluation. The pooled
analysis of variance (diallel) revealed significant differences among genotypes for all the
characters studied. The crosses exhibited significant differences, indicating varying
performance of cross combination. The data were collected on randomly five plants grown
on days to 50% tasseling, days to 50% silking, days to maturity, plant height (cm), cob girth
(cm), cob length (cm), number of grains cob!, 100 grain weight (g), grain yield plant’ (g), and
grain yield plot! (kg). The data analysis were carried out through statistical analyses
revealed that the four crosses viz.,, UMI1200 X CM152, CM152 X UMI1200, UMI1200 X
CM124 and CM152 X CM145 were identified as potential hybrid for grain yield plant' and

other yield contributing characters over commercial hybrid check Maharaja.
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INTRODUCTION

Maize (Zea mays L.) is world’s important cereal
crop after rice and wheat. Maize grain is recognized
worldwide as a strategic food and feed crop. It is a diploid
(2n=20) crop and one of the oldest food grains in the world.
Maize is one of the most important cereal crops with a high
rate of photosynthetic activity leading to high grain and
biomass yield potential called C, grain crop. Maize seed oil
is also low in Linolemic acid (0.7%) and contained a high
level of flavour (Rahangdale et al., 2019) Maize is not only
used as food, feed and foddar but also used for some
industrial purposes for manufacturing viz., starch, alcohol,
acetic acid, glucose, papeer, furfural, rayan, dyes, synthetic
rubber and resin etc. (Pandit, et al., 2019). It is grown up to
58°N to 40°S latitude and 3808 m (above mean sea level) in
the areas receiving annual rainfall of 25.4-1016 cm (Hallauer
and Miranda, 1998). The optimal temperatures for growth of
tropical maize is between 25 °C to 33 °C, while night
temperatures range between 17 °C to 23 °C (Ellis et al., 1992).
Exploitation of hybrid vigor and selection of parents based
on combining ability has been used as an important breeding
approach in crop improvement. Developing of high yielding
Fls along with other favourable traits are receiving
considerable attention. For developing desirable hybrids,
information about combining ability of the parents and the

resulting crosses is essential. The magnitude of heterosis
provides information on extent of genetic diversity of
parents in developing superior Fl1s so as to exploit hybrid
vigour and has direct bearing on the breeding methodology
to be adapted for varietal improvement. Hence, the present
investigation was carried out to know the direction and
magnitude of heterosis in maize for evolving productive
hybrid(s).

MATERIALS AND METHODS

Six lines viz.,UMI1200, CM 145, CM 152, CM116,
CM123 and CM124 crossed in diallel fashion to obtain 30
crosses during 2017. Crossed seeds of these 30 hybrids
along with 6 parents and two checks Maharaja and Rajashri
were raised in randomized block design with two replications
in kharif 2018 for evaluation with a spacing 60 cm x 20 cm at
Research farm of Agril.Botany Section, College of
Agriculture, Nagpur. Data on days to 50% tasseling , days
to 50% silking and days to maturity were recorded on whole
plot basis. Five randomly selected plants were used for
recording observations on plant height (cm), cob girth (cm),
cob length (cm), number of grains cob™!, 100 grain weight
(g), grain yield plant' (g), and grain yield plot' (kg). The
data were subjected to the statistical analyses suggested by
Panse and Sukhatme (1954). Useful Heterosis were calculated
over standard check Maharaja (CV).
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RESULTS AND DISCUSSION

Analysis of variance revealed significant
differences for all the 10 quantitative traits studied which
was presented in table 1. This indicates considerable
variability existed among genotypes for all the characters
studied.

The variation due to genotypes was further
portioned into variation due to parents, crosses and parent
vs crosses. The means square due to parents exhibited
significant difference for all the characters. Crosses exhibited
significant difference for all characters except for days to
maturity and cob girth. The means square due to parent vs
crosses exhibited significant difference for all the characters.
This result also revealed the suitability of data for estimation
of heterosis. Mir et al. (2015) and Karad et al. (2017) also
reported presence of variability among the genotypes from
the significant means square due to genotypes, crosses,
parent vs crosses.

On the basis of mean performance and useful
heterosis (Table 2) studied for grain yield plant™ and yield
contributing characters among 30 crosses, the crosses
UMI1200 X CM152 (84.62 gJand CM 152 X CM124 (79.80 g)
were identified as superior crosses as it performed
significantly superior over check Maharaja for grain yield
plant! . Negative heterosis is desirable for days to 50%
tasseling, days to 50% silking and days to maturity for
determining the earliness of hybrids. Puttawar ef al. (2018)
also showed significant and negative heterosis for days to
50% flowering.

The cross CM116 X UMI1200 (-12.61 %) recorded
highly significant useful heterosis in desirable direction over
check Maharaja for days to 50% tasseling and 20 crosses
recorded significant useful heterosis over check Maharaja
Similar results reported by Amiruzzaman et al. (2013), Hoque
et al. (2016) and Karad et al. (2018), whereas 23 crosses
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showed negative significant useful heterosis over the check
Maharaja for days to 50 % silking with highest negative
significant value expressed by cross CM116 X UMI1200
(-13.55 %). Mir et al. (2015) and Hoque et al. (2016) were
also recorded useful heterosis for days to 50% silking. None
of the crosses showed negative significant useful heterosis
over the check Maharaja for days to maturity and similar
condition was observed for plant height and cob girth. This
result support the finding of Saidaiah ef al. (2008) and
Shamrka et al. (2015). Twenty-eight crosses exhibited
significant useful heterosis over the check Maharaja for
cob length and the cross UMI1200 X CM152 (78.30 %)
exhibited highest positive significant useful heterosis over
the check Maharaja followed by CM 145 X CM116 (78.20
%). Chattopadhyay and Dhiman (2006) reported similar
result. None of the cross showed positive significant useful
heterosis over the checks Maharaja for number of grains
cob!. The cross UMI1200 X CM152 (41.95 %) exhibited
highest positive significant useful heterosis over standard
check maharaja for 100 gain weight. Highest positive
significant useful heterosis for grain yield plant' was
recorded by the cross CM116 X CM124 (50.89 %) followed
by Cross CM145 X UMI1200 (25.53 %) and CM124 X
UMI1200 (31.58 %). Karad et al. recorded similar result for
grain yield plant.

On the basis of high mean performance, significant
useful heterosis in desirable direction for yield and yield
contributing traits, the potential crosses were identified for
their exploitation (Table 3). The cross UMI1200 X CM 152
exhibited high mean performance, significant positive
heterosis over the check Maharaja for grain yield plant' (g)
and also showed high mean performance and significant
positive heterosis over the check Maharaja for cob length
(cm) and 100 grain weight (g) and other three CM152 X
UMI1200, UMI1200 X CM124 and CM152 X CM 145 crosses
also identified as potential crosses for grain yield plant
and yield contributing characters.

Table 3. Promising crosses for heterosis and their performance for economically important characters

Sr.  Crosses Yield plant” (g) Significant standard

No. Mean Useful heterosis heterosis over
Maharaja both check

1 UMI1200 X CM152 84.62 44.07 1,2,5,8 and 9

2 CM152 X UMI1200 82.50 9.84 1,2,5,and 8

3 UMI1200 X CM 124 73.36 24.90 5,8and 9

4 CM152 X CM145 68.40 50.89 1,2,5,8 and 9

Characters: 1) Days to 50 % tasseling, 2) days to 50 % silking, 3) days to maturity, 4) plant height, 5) cob length
6) cob girth, 7) number of grains cob, 8) 100 grain weight, 9) grain yield plant' and 10) grain yield plot'.
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