g // Biological Forum — An International Journal

Zﬂéz'mg %’N

Heterosis Studies in Line x Tester Crosses of Maize for Yield and its Component
Traits in Maize (Zea mays L.) Across Locations

Bichewar Nagesh Dattatray®", B.V. Vara Prasad?, M.V. Nagesh Kumar?, N. Sunil?,
B. Mallaiah* and A. Meena®

1Department of Genetics and Plant Breeding,

College of Agriculture, PJITSAU, Hyderabad (Telangana), India.
2Department of Genetics and Plant Breeding,

Maize Research Centre, ARI, Rajendranagar, Hyderabad (Telangana), India.
3Department of Genetics and Plant Breeding,
IIMR-Winter Nursery Centre, ARI, Rajendranagar, Hyderabad (Telangana), India.
“Department of Plant Pathology,
AICRP-Maize, MRC, Rajendranagar, Hyderabad (Telangana), India.
Department of Statistics & Mathematics,
College of Agriculture, PJITSAU, Hyderabad (Telangana), India.

15(8a): 144-151(2023)

ISSN No. (Print): 0975-1130
ISSN No. (Online): 2249-3239

(Corresponding author: Bichewar Nagesh Dattatray*)
(Received: 10 June 2023; Revised: 26 June 2023; Accepted: 27 July 2023; Published: 15 August 2023)
(Published by Research Trend)

ABSTRACT: Heterosis is a quantifiable, trait-dependent and environment-specific phenotype, and the
response of parental lines and their hybrids to environments resulted in various levels of heterosis hence,
conformation of standard heterosis in maize hybrids is essential to exploit them commercially and
thereupon uplifting their production potential. Therefore, the present study was designed in order to
deduce the hybrid potential and useful heterosis to magnify the production and productivity of maize.
Thirty single cross hybrids along with four standard checks were evaluated at three location using
randomized block design during rabi, 2022-23. Analysis of variance due to mean square of genotype exhibit
significant difference for all the studied traits indicating the presence of sufficient variation. Thirteen
hybrids recorded the higher grain yield than the best check Bio 9544 and GP 329xGP 83, GP 82xGP 83
and PFSR 145xGP 69 were the top performers. Seven hybrids (GP 329xGP 83, GP 82xGP 83, PFSR
145xGP 69, GP 329xGP 86, PFSR 393xGP 107, GP 329xGP 107 and PFSR 204x GP 107) exhibited the
significant and positive heterosis over the best check hybrid. Hybrid PFSR 393xGP 86 for ear length, GP
329xGP 69 for ear girth, GP 329xGP 86 for number of kernel per ear and number of kernel per row and
PFSR 393xGP 83 for 100 grain weigh reported the significant heterosis in desirable direction over best
checks. The hybrid GP 329xGP 83 had higher yield potential and found to be early in maturity indicating
its significance in developing potential early maturing maize hybrid. The identified promising hybrids
could be endorsed for future breeding programme following the conformation of results by repeating the
research across locations.
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INTRODUCTION

Maize (Zea mays L. 2n = 20) belonging to tribe
Maydeae, of the grass family, Poaceae. Maize is the
third most important crop in the world as well as in
India after wheat and rice. The crop is cultivated in
about 170 countries in an area of 193.7 Mha with
production of 1147.7 Mt and an average productivity of
5754.7 kg/ha, which accounts for 37 per cent of total
global grain production (FAOSTAT, 2020). In India,
maize occupies an area of 9.26 Mha with 16.72 MT
production and productivity of 3024 Kkg/ha. In

the demand for maize will continue to increase in view
of increasing demand in poultry and livestock sectors in
the country and growing non-vegetarian population and
changing food habits (India-Maize-Summit, Agri
Vision 2022). Maize is used as raw material in many
important industries viz., starch, oil, alcoholic
beverages, food  sweeteners,  pharmaceuticals,
cosmetics, textile, paper, film, tyre, food processing,
packing and bio-fuel etc. for developing hundreds of
industrial products. It also plays a key role in the Indian
economy by contributing a significant share in global
agricultural exports and imports. In 2019, according to

Telangana, the crop shares 10.22 per cent of the area (2
lakh ha) under cultivation with the production of 6777
kg/ha (INDIASTAT, 2020-21).

Globally, maize is an important crop because of its
diverse uses mainly as food (17%), feed (61%) and raw
material for industrial uses (22%). It is estimated that
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the ITC Trade Map database the total export and import
and export volume of maize in India was 312,389 and
379,000 metric tons, respectively.

Owing to its wide range of plasticity, maize is adaptable
to diverse environments and offers tremendous scope
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for expansion to new areas and environments compared
to many other crops. Over the years, maize has
registered impressive production gains both at global
and national levels and this could be attributed largely
to successful adoption of single cross hybrid
technology. However, to match the growing
requirement of consumers across the globe, there is an
urgent need to further improve the productivity level
especially in developing nations including India. The
production and productivity of maize enhance by using
improved hybrid maize varieties accompanied with
appropriate agronomic practices. As a result, gene
action and hybrid vigor/heterosis can be used more
effectively in breeding programs for the identification
of advanced F1 hybrids and thereby enhance the
productivity of the crop.

The term heterosis was coined by Shull (1914) and
heterosis is the phenomenon in which the F; of two
genetically dissimilar parents show increased vigour or
size for various characters over the mid parent value
(relative or mid parent heterosis) or over the better
parent (heterobeltiosis) or over the standard check
(standard heterosis). In practical plant breeding,
superiority of F1 over mid and better parent is of little
value since it does not offer any advantage. However,
the exploitation of hybrid would primarily depend on its
performance in comparison to the best existing
commercial hybrids/varieties (standard heterosis). The
heterotic studies can provide the basis for the
exploitation of valuable hybrid combinations in the
future breeding programmes and their commercial
utilization.

Therefore, the present investigation aimed at
identifying the superior cross combinations generated
by crossing 6 lines and 5 testers (LxT) belonging to
different heterotic groups for grain yield and yield
attributing traits.

MATERIAL AND METHODS

The present investigation was carried out during two
crop seasons kharif, 2022 and rabi, 2022-23 on the
experimental farm of Maize Research Centre,
Rajendranagar, Hyderabad. The study area located at
latitude of 17° 20" N, longitude of 78° 25' E and an
altitude of 545 m above MSL. The area receives an
average rainfall of 99.08 millimetres (3.9 inches) and
has 107.27 rainy days (29.39% of the time) annually.

The 6 inbred lines (Group A) were designated as a
female and 5 testers (Group B) designated as a male
were crossed in Line x Tester mating system during
kharif, 2022. The
experimentalunitsconsistedofsixrowsof4mlength plots,
with a spacing of 0.6mx0.2m. Three staggered sowings
of the male testers were undertaken at an interval of 4
days to ensure synchronization of flowering with
female lines and to produce adequate crossed seeds.

A panel of 30 experimental single-cross hybrids were
evaluated for eleven quantitative traits alongwith
4checks (NK 6240, Hitech 5160, Hitech 5106 and Bio
9544) across three locations (Rajendranagar,
Karimnagar and Madhira) during rabi, 2022-23. The
seed material was sown in a Randomized Block Design
Bichewar et al.,
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with three replications following a spacing 0.6mx0.2m.
All the recommended package of practices for specific
site were followed to maintain proper crop stand.

The data was recorded on five randomly selected plants
in each entry for parameters such as plant height (cm),
ear height(cm), earl ength (cm), eargirth(cm), number of
kernel rows per ear, number of kernel sperrow, 100 seed
weight (g) whereas, days to 50 % tasseling, days to 50 %
silking, days to maturity and grain yield were recorded
on a plot basis.

Statistical Analysis. Economic/standard heterosis, the
superiority of the F1 hybrid over the standard
commercial hybrid variety, expressed as a percentage.
The data recorded for 11 quantitative traits for 30 single
crosses and 4 checks across three locations was
recorded and magnitude of heterosis was estimated in
relation to standard checks for traits that showed
significant differences among crosses following the
method suggested by Virmani et al. (1982).

SH = f __S'C' %100
SC.

Where, SH - Standard heterosis
F, = Mean of F;

S.C. = Mean of standard check value.
RESULTS AND DISCUSSION

A pooled analysis of variance for eleven quantitative
traits of 34 maize genotypes (30 hybrids and 4 checks)
revealed a significant variability for genotype and
environment. The Genotype-Environment Interaction
(GEI) effect was found significant for most of the traits
indicating the presence of considerable variation among
the studied genotypes for yield and yield attributing
traits (Table 1). These findings are in accordance with
Oliveira et al. (2019); Amzeri et al. (2020); Arunkumar
et al. (2020); Shrestha et al. (2021); Mostafavi and
Saremi-Rad (2021); Liu et al. (2022).

Mean performance of 30 single crosses along with four
checks for eleven quantitative traits was recorded over
three locations and presented in Table 2. Among all
hybrids, the lowest grain yield was recorded for PFSR
145xGP 83 (10361.25 kg ha) and the highest value
was observed for GP 239xGP 83 (12772.2 kg ha™).
Thirteen hybrids (PFSR 393xGP 83, PFSR 393xGP 86,
PFSR 393xGP 107, PFSR 204x GP 107, GP 329xGP
69, GP 329xGP 83, GP 329xGP 86, GP 329xGP 107,
GP 327x GP 36, GP 327x GP 107, PFSR 145xGP 69,
PFSR 145xGP 86 and GP 82xGP 83) recorded the
higher grain yield than the best check Bio 9544
(12061.0 kg ha™). Therefore, these high performing
crosses than the standard check indicates the possibility
of obtaining better commercial variety and thereby
enhance the production and productivity of maize.
These results are in accordance with the earlier findings
of Meena et al. (2016); Sserumaga et al. (2016);
Oyekunle et al. (2017); Meseka et al. (2018); Shrestha
et al. (2019) ; Rezende et al. (2020). PFSR 393xGP 36
(47 days) were found to be earliest and GP 329xGP 86
(59 days) was reported to be late among all hybrids in
50% tasseling. The hybrids exhibited the range of 50
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days (PFSR 393xGP 36, PFSR 393xGP 107 and PFSR
204xGP 36) to 60 days (PFSR 204xGP 69, PFSR
204xGP 86, GP 329xGP 86 and GP 327xGP 36) for
days to 50% silking. Seven crosses (PFSR 393xGP 36,
PFSR 393xGP 69, PFSR 393xGP 107, PFSR 204x GP
36, GP 329 x GP 83, PFSR 145xGP 86 and GP 82 x
GP 83) showed early tasseling and silking than the best
check Hi-Tech-5106 (53 and 55 days, respectively)
hence, these genotypes can be further tested extensively
for the development of potential early maturing hybrids.
These results are in accordance with Ghimire and
Timsina (2015); Oyekunle et al. (2017); Mesaka et al.
(2018); Kandel and Shrestha (2020). Hybrids exhibited
a range from 86 days (PFSR 393xGP 36 and PFSR
204x GP 36) to 107 days (GP 327x GP 36) for days to
maturity. Twelve hybrids (PFSR 393xGP 36, PFSR
393xGP 107, PFSR 204x GP 36, GP 329xGP 69, GP
329xGP 83, GP 329xGP 107, GP 327x GP 83, GP
327x GP 86, PFSR 145xGP 36, PFSR 145xGP 609,
PFSR 145xGP 86 and GP 82xGP 83) were earlier in
days to maturity than the best check Bio 9544 (98
days).

The plant height is an important trait in maize
cultivation as low plant height is attributed to its high
drought tolerance capacity, lowers the transpiration rate
and ultimately reduce moisture stress during drought.
For the reason, the hybrids (PFSR 393xGP 83, PFSR
204xGP 69, PFSR 204x GP 83, GP 327x GP 83, PFSR
145xGP 83, PFSR 145xGP 86, GP 82xGP 69 and GP
82xGP 86) recorded plant height less than the best
check NK 6240 (172.7 cm) indicating the tendency of
hybrids to be used in drought tolerant variety
development. The plant height in hybrids ranged from
164.1 cm (PFSR 145xGP 83) to 185.0 cm (PFSR
393xGP 86). Hybrids exhibited the mean value ranged
from 69.7 cm (GP 82xGP 86) to 85.4 cm (PFSR 204x
GP 36) for ear height. Two hybrids namely GP 82xGP
69 and GP 82xGP 86 recorded the lower ear height
than the best commercial check NK 6240 (73.6 cm).
The lowest ear length observed was 18.6 cm (PFSR
145xGP 83) and the highest ear length recorded was
21.7 cm (GP 329xGP 107). Fifteen hybrids (PFSR
393xGP 83, PFSR 393xGP 86, PFSR 393xGP 107,
PFSR 204x GP 83, PFSR 204x GP 107, GP 329xGP
83, GP 329xGP 86, GP 329xGP 107, GP 327x GP 36,
GP 327x GP 107, PFSR 145xGP 36, PFSR 145xGP 69,
PFSR 145xGP 86, GP 82xGP 36 and GP 82xGP 69)
recorded ear length greater than best check Bio 9544
(20.6 cm). Similar results for plant height, ear height
and ear length were reported by Ghimire and Timsina
(2015); Meena et al. (2016). The lowest ear girth was
recorded by the hybrid PFSR 204x GP 83 (13.7 cm)
whereas, the highest ear girth was observed for GP
329xGP 69 (15.8 cm). Ten hybrids (PFSR 393xGP 69,
PFSR 393xGP 83, PFSR 393xGP 107, GP 329xGP 69,
GP 329xGP 86, PFSR 145xGP 36, PFSR 145xGP 69,
GP 82xGP 69, GP 82xGP 83 and GP 82xGP 107)
exhibited more ear girth than the best check hybrid Hi-
Tech-5106 (15.2 cm). These results are in agreement
with the findings of Meena et al. (2016).

The lowest number of kernels per ear was recorded by
the hybrid PFSR 204 x GP 86 (353) and the highest
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value for the trait was recorded for GP 329xGP 86
(613). Eight hybrids (PFSR 393xGP 83, PFSR 393xGP
86, GP 329xGP 69, GP 329xGP 83, GP 329xGP 86,
GP 329xGP 107, GP 82xGP 83 and GP 82xGP 107)
exhibited higher value than the best check NK 6240
(484) for number of kernels per ear. Mean for number
of kernels per row ranged from 30 (PFSR 145xGP 83)
to 37 kernels (GP 329xGP 86). Ten hybrids (PFSR
393xGP 69, PFSR 393xGP 83, PFSR 393xGP 86,
PFSR 204x GP 36, PFSR 204x GP 86, GP 329xGP 69,
GP 329xGP 86, GP 329xGP 107, GP 327x GP 107 and
PFSR 145xGP 86) showed the higher value for number
of kernels per row than the best check hybrid Hi-Tech-
5160 (34). 100 kernel weight was found lowest for the
hybrid GP329xGP 36 (30.0g) and highest value
recorded for PFSR 393xGP 83 (38.2 g). Ten hybrids
(PFSR 393xGP 83, PFSR 393xGP 86, PFSR 204x GP
107, GP 329xGP 69, GP 329xGP 83, GP 329xGP 86,
GP 329xGP 107, GP 327x GP 107, PFSR 145xGP 69
and PFSR 145xGP 86) recorded the higher value for
100 grain weight as compared to the best check Hi-
Tech-5160 (33.5 g). Similar results were reported by
Meena et al. (2016) for ear girth, number of kernels per
row and 100 kernel weight.

Information on heterosis of maize germplasm is
essential in increasing the efficiency of hybrid
development. In the present study, standard heterosis of
hybrids for eleven quantitative characters over the best
check for the respective characters are presented in
Tables 3. Results revealed the significant difference
among genotypes. However, the magnitude and
direction of heterosis in F1 hybrids varied from
character to character, and from cross to cross (Table
3). The overall results indicated that positive and
negative significant standard heterosis was observed in
some of the crosses compared with the standard check
(NK 6240, Hitech 5160, Hitech 5106 and Bio 9544) for
the respective trait. This indicates the presence of
considerable amount of heterosis for improving grain
yield and yield related traits.

Grain yield: Grain yield improvement is the main
concern in any plant breeding programme. Commercial
production of newly developed hybrids cannot be
achievable, if it is not performed better than standard
commercial check. Positive and significant heterosis is
desirable for grain yield as it indicates increased grain
yield potential over the existing standard check. The
heterosis for grain yield over the best check Bio 9544
varied from -12.19 (PFSR 145xGP 83) to 8.25 (GP
329xGP 83).Significant and positive heterosis for grain
yield over the best check Bio 9544 was observed for
seven hybrids (GP 329xGP 83, GP 82xGP 83, PFSR
145xGP 69, GP 329xGP 86, PFSR 393xGP 107, GP
329xGP 107 and PFSR 204x GP 107). Positive
heterosis is desirable for this trait and these hybrids was
found to exhibit 4-6% yield advantage than the best
available check Bio 9544. The crosses which exhibited
higher grain yield than the standard checks are desirable
for the improvement of maize grain yield by exploiting
maximum heterosis. Sharma et al. (2017); Karim et al.
(2018); Ambikabathy et al. (2019); Kumar et al.
(2019); Chaurasia et al. (2020); Onejeme et al. (2020);
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Mogesse and Zeleke (2022) also reported significant
and positive standard heterosis for grain yield over
respective checks.

Days to 50% tasseling: Heterosis in the negative
direction is desirable for this trait which depicts the
earliness of the crosses. The hybrids showed the range
of heterosis for days to 50% tasseling from -9.84 (PFSR
393xGP 36) to 11.43 (GP 329xGP 86). Six crosses
(PFSR 393xGP 36, PFSR 393xGP 107, PFSR 204x GP
36, GP 329xGP 83, PFSR 145xGP 86 and GP 82xGP
83) exhibited significant and negative heterosis over the
best check Hi-Tech-5106. Similar results for negative
heterosis of this trait were reported by Reddy et al.
(2015); Bello and Olawuyi (2015); Hoque et al. (2016);
Patil et al. (2017); Sharma et al. (2017); Karim et al.
(2018); Darshan and Marker (2019); Keimeso et al.
(2020); Onejeme et al. (2020); Chaurasia et al. (2020).
Days to 50% silking: The hybrids showed the
heterosis for days to 50% silking in the range of -10.27
(PFSR 393xGP 36) to 9.37 (GP 329xGP 86). Six
crosses (PFSR 393xGP 36, PFSR 393xGP 107, PFSR
204x GP 36, GP 329xGP 83, PFSR 145xGP 86 and GP
82xGP 83) reported the significant and negative
standard heterosis over the best check Hi-Tech-5106.
Bello and Olawuyi (2015); Lekha et al. (2015); Reddy
et al. (2015); Hoque et al. (2016); Sharma et al. (2017);
Karim et al. (2018); Kumar et al. (2019); Darshan and
Marker (2019); Keimeso et al. (2020); Onejeme et al.
(2020); Chaurasia et al. (2020) also reported similar
results for days to 50% silking.

Days to maturity: The lowest heterosis was reported for
hybrid GP 329x GP 83 (-10.77) and highest value of
heterosis was observed for hybrid GP 327x GP 36
(14.21). Six hybrids (PFSR 393xGP 36, PFSR 393xGP
107, PFSR 204x GP 36, GP 329x GP 83, PFSR
145xGP 86 and GP 82x GP 83) exhibited significant
and negative heterosis for days to maturity over the best
check hybrid Bio 9544. These results are in agreement
with the findings of Reddy et al. (2015); Ahmad
(2015); Hoque et al. (2016); Sharma et al. (2017);
Kumar et al. (2019); Darshan and Marker (2019);
Chaurasia et al. (2020).

Plant height: Significant negative heterosis is desirable
for plant height as it enables the selection of short
stature plant providing lodging resistance and ease in
mechanical harvesting. The range of heterosis for plant
height lied between -4.98 (PFSR 145xGP 83) and 7.1
(PFSR 393xGP 86). Heterosis for plant height was low
and none of the crosses showed significant and negative
heterosis for the trait over the best check NK 6240.
Whereas, six hybrids (PFSR 145xGP 83, GP 82xGP
69, PFSR 393xGP 83, PFSR 204x GP 83, GP 327x GP
83 and PFSR 145xGP 86) reported negative heterosis
on par with the best check NK 6240. These results are
similar with the findings of Rajitha et al. (2014); Karim
et al. (2018).

Ear height: The lowest value for the heterosis was
observed for the hybrid GP 82xGP 86 (-5.3) whereas,
the highest value reported by the hybrid PFSR 204x GP
36 (15.93). Two hybrids (GP 82xGP 69 and GP 82xGP
86) showed negative heterosis on par with the best
check NK 6240 for ear height (Table 3). Bello and
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Olawuyi (2015); Ofori et al. (2015); Dorina and Viorica
(2015); Karim et al. (2018) also observed low hetrosis
for ear height.

Ear length: Hybrids with longer ear length are desirable
to enhance grain yield hence, significant positive
heterosis is desirable for this trait.Four hybrids (PFSR
393xGP 86, GP 329xGP 83, GP 329xGP 107 and
PFSR 145xGP 36) reported positive and significant
standard heterosis for the trait ear length over the best
check Bio 9544. The lowest value for heterosis over
best check for ear length was observed for hybrid PFSR
145xGP 83 (-5.26) while, the highest value recorded
for PFSR 393xGP 86 (11.88). Significant positive
heterosis for ear length was also reported by Zeleke
Habtamu (2015); Ali et al. (2019); Abebe et al. (2020) ;
Mogesse and Zeleke (2022).

Ear girth: The heterosis over best check Hi-Tech-5106
for ear girth ranged from -10.28 (PFSR 204x GP 83) to
3.5 (GP 329xGP 69). Ten hybrids (PFSR 393xGP 69,
PFSR 393xGP 83, PFSR 393xGP 107, GP 329xGP 69,
GP 329xGP 86, PFSR 145xGP 36, PFSR 145xGP 69,
GP 82xGP 69, GP 82xGP 83 and GP 82xGP 107) were
found to exhibit positive heterosis on par with the best
check Hi-Tech-5106. Similar results for the low level of
heterosis for ear girth were reported by Zeleke Habtamu
(2015); Ofori et al. (2015); Keimeso et al. (2020).
Hybrids with wide ear diameter indicated that they have
inherent genetic potential for wider ear diameter, and
thus desirable to enhance grain yield.

Number of kernels per ear: The highest number of
kernels per ear are desirable to enhance grain yield as
they are directly correlated. The heterosis for number of
kernels per ear over the best check varied from -13.29
(PFSR 145xGP 83) to 26.05 (GP 329xGP 86). Six
hybrids (PFSR 393xGP 83, GP 329xGP 69, GP
329xGP 83, GP 329xGP 86, GP 329xGP 107 and GP
82xGP 83) reported significant and positive heterosis
for number of kernels per ear over the best check NK
6240.

Number of kernels per row: Kernel number per row
was one of the most important trait that determines
yield, which can be used as direct selection criteria for
yield heterosis. Significant and positive heterosis for
number of kernels per row was exhibited by two
crosses GP 329xGP 69 and GP 329xGP 86 over the
best check Hi-Tech-5160. The range of the standard
heterosis for number of kernels per row lied between -
9.93 (PFSR 393xGP 107) to 10.43 (GP 329xGP 86).
The current results were in consonance with the
findings of Ruswandi et al. (2015); Abebe et al. (2020);
Mogesse and Zeleke (2022) for number of kernel per
row.

100 grain weight: The lowest value of standard
heterosis for 100 grain weight was reported by hybrid
PFSR 145xGP 83 (-11.06) while, the highest value was
observed for PFSR 393xGP 83 (7.7). The hybrids
PFSR 393xGP 83, GP 329xGP 86, PFSR 204x GP 107
and GP 329xGP 83 exhibited significant and positive
standard heterosis for 100 grain weight over the best
check hybrid Hi-Tech-5160 hence, these hybrids are
desirable to enhance grain yield.
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Table 1: Pooled analysis of variance for eleven quantitative traits of 34 maize genotypes.

Source of variation

Genotypes Environments Gen. x Env. Pooled error
Degree of freedom 33 2 66 99
Characters Mean sum of squares
Days to 50% tasseling 70.66** 34.82** 4.23%* 1.92
Days to 50% silking 71.37** 29.51** 3.85** 1.82
Days to maturity 160.08** 39.12** 22.61** 6.63
Plant height (cm) 2336.00** 523.45* 131.92 126.70
Ear height (cm) 328.44** 41.19 50.15* 34.70
Ear length (cm) 73.35%* 7.09* 2.17 1.83
Ear girth (cm) 17.53** 0.043 1.01 0.88
Number of Kernel per ear 78784.09** 2006.40 921.85 927.30
Number of kernels per row 137.05** 24.43%* 6.85* 4.39
100 kernel weight (g) 97.78** 28.04** 12.24** 4.58
Grain yield (kg ha) 60861178.27** 6413170.14** 1086171.23** 324344.13

*Significance at 5% probability, **significance at 1% probability

Table 2: Mean performance of 34 genotypes for eleven quantitative traits across three locations.

Days to Days Days to Pl_ant E_ar Ear Ear Nur(’;}ber Nur;fber k(le?'gzel _Grain—
Sr. No. Genotypes 50% to 50% maturity height | height | length | girth Kernel kernels | weight yield ((kg
tasseling | silking (cm) (cm) (cm) (cm) per ear per row © ha-1)
Hybrids
1. PFSR 393xGP 36 47 50 86 174.7 81.0 19.8 14.7 451 31 323 11510.4
2. PFSR 393xGP 69 52 54 103 175.5 718 19.5 15.3 463 35 30.9 11736.2
3. PFSR 393xGP 83 57 59 102 168.2 80.2 211 15.5 534 36 38.2 12173
4, PFSR 393xGP 86 58 60 103 185.0 85.1 211 14.7 497 35 33.9 12258.9
5. PFSR 393xGP 107 48 50 87 178.7 79.8 20.7 15.3 436 31 30.4 12651.7
6. PFSR 204x GP 36 48 50 86 182.7 85.4 20.0 14.6 458 35 32.2 11574.7
7. PFSR 204x GP 69 57 60 104 171.5 79.0 19.2 14.5 437 33 30.8 11638.8
8. PFSR 204x GP 83 57 59 102 168.6 79.9 20.8 13.7 451 31 31.2 10917.2
9. PFSR 204x GP 86 58 60 101 177.2 81.2 20.3 14.9 353 35 30.2 11939.3
10. PFSR 204x GP 107 55 57 100 183.3 82.8 21.1 14.4 454 33 35.5 12479.1
11. GP 329xGP 36 54 57 98 181.5 80.6 19.1 15.2 439 32 30 10802.9
12. GP 329xGP 69 57 59 96 1775 81.6 20.5 15.8 536 36 34.2 12421.6
13. GP 329xGP 83 48 50 87 177.4 78.6 21.3 15.1 529 34 36.2 12772.2
14. GP 329xGP 86 59 60 100 180.3 76.6 21.2 15.7 613 37 36.5 12693.4
15. GP 329xGP 107 53 56 96 180.8 81.4 21.7 15.1 541 35 34.9 12579.0
16. GP 327xGP 36 58 60 107 182.3 82.8 21.3 15 471 34 32.2 12259.2
17. GP 327xGP 69 57 59 98 178.9 79.0 20.6 13.8 454 33 324 12024.3
18. GP 327x GP 83 54 57 95 170.0 81.4 19.2 15.2 435 33 30.9 11344.1
19. GP 327x GP 86 55 57 96 176.3 80.9 20.1 15 461 33 32.7 11913.5
20. GP 327x GP 107 55 57 100 177.2 83.0 21.3 14.8 463 35 34.3 12108.5
21. PFSR 145xGP 36 55 57 96 178.5 76.7 20.9 15.3 467 33 33 11928.9
22. PFSR 145xGP 69 55 58 97 173.9 78.6 20.6 153 423 33 35 12697.4
23. PFSR 145xGP 83 57 59 99 164.1 75.6 18.6 14.2 420 30 30.1 10361.3
24, PFSR 145xGP 86 48 50 88 171.0 75.4 213 14.7 466 35 35.4 12164.4
25. PFSR 145xGP 107 54 57 100 177.3 74.2 20.1 15.1 436 32 32 11764.5
26. GP 82xGP 36 58 60 99 177.5 78.2 21.0 15.1 470 33 324 11603.0
27. GP 82xGP 69 54 55 102 167.2 72.0 20.7 153 452 32 334 11642.6
28. GP 82xGP 83 49 52 91 182.2 84.6 20.4 15.4 555 34 331 12711.8
29. GP 82xGP 86 57 59 104 172.1 69.7 19.9 14.5 448 32 314 10714.8
30 GP 82xGP 107 54 57 103 180.8 83.2 20.2 15.3 488 33 31.6 11063.2
Range Minimum 47 50 86 164.1 69.7 18.6 13.7 353 30 30 10361.3
Maximum 59 60 107 185.0 85.4 21.7 15.8 613 37 38.2 12772.2
Checks
1. NK 6240 54 56 102 172.7 73.6 19.9 14.6 484 33 29.3 11501.7
2. Hi-Tech-5160 56 58 101 174.2 84.9 20.4 14.9 446 34 335 11572.1
3. Hi-Tech-5106 53 55 99 176.7 76.0 19.6 15.2 474 30 30.1 11159.8
4. Bio 9544 54 56 98 181.9 80.8 20.6 15.1 465 33 33.1 12061
Minimum 53 55 98 172.7 73.6 19.6 14.6 446 30 29.3 11159.8
Maximum 56 58 102 181.9 84.9 20.6 15.2 484 34 335 12061
CcVv 3.0 2.0 2.0 4.6 6.5 5.1 4.2 8.0 6.0 7.3 7.3
SEM 1.0 1.0 1.0 4.4 2.8 0.5 0.3 18.0 1.0 1.3 425.4
CD@ 5% 2.0 1.0 3.0 12.5 8.1 15 0.9 50.0 3.0 3.6 1,197.8
CV- Coefficient of Variation, SEM- Standard Error Meanand CD- Critical Difference
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Table 3: Estimation of standard heterosis for 11 quantitative traits across three locations.

Number 100-
Days to Days to Plant Ear Ear Ear Number of kernel Grain-
50% 50% Days to - - girth of . .
. S ) height height length kernels weight |yield ((kg
Sr. tasseling silking maturity (cm) Kernel 1
Genotypes ] . - (cm) (cm) (cm) . per row @) hat)
No. ( Hi- (Hi- (Bio - ( Hi- per ear . f a
(NK (NK (Bio (Hi- (Hi- (Bio
Jech- | Tech- | 9544 1 6oa0) | 62a0) | osagy | e | ANK O pesn | Tech- | 9544)
5106) | 5106) 5106) 0240 | ¢ | sra0)
1 PFSR393xGP36 | -9.84 | 027 | 799wx | 112 | 1005¢ | -42 | -372 717 | 983% | 898* | -245
2. PFSR 393xGP 69 | -0.63 181 | 995% | 158 57 | 88| o2 227 4.07 711% | 053
3. PFSR393xGP 83 | 7.04 | 695** | 835 | -2.66 8.87 25 153 | 1019~ | 417 770 % 317
4. PFSR 393xGP 86 | 9.84** | 9.06** | 9.77** 71 | 1560 | 646* | 35 2.28 4.7 0.89 3.9
5. PFSRE)?XGP 921+ | 967+ | 720%% | 343 837 | 258 0.22 1023 1 go3wx | Lgg7% | 723
6. | PFSR204xGP36 | 952 | 9.67** | 853* | 575 | 1693* | 517 | 416 3 3.97 355 19
7. | PFSR204xGP69 | 9.20* | 8.16** | 1030 | -0.73 724 | 2.34 46 066* | 268 | 859* | 136
8. | PFSR204xGP83 | 857%* | 755% | 817* | -2.39 856 | 315 | 1928 | 27 | g6s% | a3 | 747+
9. | PFSR204xGP86 | 984 | 876 | 746 | 257 | 1023* | 097 | 241 444 357 74 .19
10. PRSREOMCP | aze= | a3+ | 693~ | 612 | 1240 | 226 | -525 -6.56 0.79 6.22¢ | 576%
i GP 329%GP 36 317* | 302* | 400* 506 | 951 | 743 | 044 | 975* | 377 | 7.90* | 844~
12 GP329xGP69 | 8.89** | 7.55°* | 249 2.74 | 10.77* | 0.65 35 844* | 6.05% 3.65 5.28
1. GP329xGP 83 | 9.5 | -0.42* | 1077 | 2.72 6.75 | 6.14* | -0.66 8.88 .19 513 | 8.25*
1. GP329xGP 86 | 1143 | 937** | 6.68™ | 436 412 | 258 306 | 26.05** | 1043** | 543* | 7.58*
15, GP 329%GP 107 1.27 0.6 .95 469 | 1055 | 6.3* | 088 | 1540** | 3.8 1.48 6.6L*
16. GP327xGP 36| 10.79** | 0.06** | 1421 | 552 | 12.40~ | 323 | -175 -2.84 2.18 237 3.9
17. GP327xGP69 | 9.21* | 7.55** | 4.26** | 857 729 | 016 | 941" 65 2.28 3.65 .91
18. GP 327x GP 83 317¢ | 3.02* 0.89 156 | 1085¢ | 872 | 044 | 1949 | g 7.4 -3.86
10. GP327xGP86 | 413 | 363~ .78 208 | 987 | 129 | 153 3.88 1,09 336 0.97
20. | GP32/xGP107 | 476" | 332* | 675 | 259 | 12.68 | 3.07 | -3.06 4.79 4.07 2.27 2.62
21, | PFSR145%GP36 | 413 | 272 .78 33 416 | 468 | 0.66 385 258 4.94 11
22. | PFSR145xGP69 | 5.40%* | 453* | 639+ | 0.68 679 | -339 | o022 1086 1 508 434 | 761%*
23. | PFSR145xGP83 | 889% | 7.25% | 551+« | 408 | 267 | 985 | 00 | 132 | gezw | 1106 | -1219
24, | PFSR145%GP86 | 7.904* | 8.76** | %675** | -1.00 240 | 307 35 42 477 346 31
25, PSR La5xGP 2.22 2.42 231 264 | o072 | 258 | 066 | 021 | 357 | 563+ | -020
26. GP 82xGP 36 952** | 8.76** | 533** | 2.74 625 | 113 | 066 501 129 3.65 166
2. GP 82xGP 69 37~ 03 9.06 | -322 | 226 | 08L | 044 711 457 227 -1.33
28, GPE2xGP83 | 667 | 580%* | -6.67%* 55 1489 | 4sp¢ | 100 | 1426% | -139 221 | 7.74%
29. GP 82xGP 86 7.04% | 725 | 11.19** | 039 53 | 339 | 508 | 7.79* | 5% 721 | 949
30. GP 82xGP 107 286 | 363* | 924= | aes | 2% | 37 | o066 175 459 | 474 | 62a%

*Significance at 5% probability, **significance at 1% probability
CONCLUSIONS

The phenomenon of heterosis in maize is important for
identification and development of promising hybrids in
breeding program. PFSR 393xGP 36 recorded the
lowest mean value for the earliness traits, indicating the
significance of this hybrids in development of early
maturing variety. Similarly, PFSR 145xGP 83 recorded
the lowest plant height thus useful for developing short
stature lodging tolerant hybrids. On the other hand, GP
329xGP 86 recorded the higher mean value for most of
the yield attributing traits whereas, the hybrid GP
329xGP 83 recorded highest mean for grain yield
among all hybrids.

The hybrid PFSR 393xGP 36 and GP 329xGP 83
recorded the lowest heterosis for flowering traits and
days to maturity respectively. PFSR 145xGP 83 and GP
82xGP 86 recorded the lowest heterosis for plant and
ear height respectively. Hybrid PFSR 393xGP 86 for
ear length, GP 329xGP 69 for ear girth, GP 329xGP 86
for number of kernel per ear and number of kernel per
row, PFSR 393xGP 83 for 100 grain weight and GP
329xGP 83 for grain yield recorded the highest
heterosis in desirable direction indicated their potential
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for exploiting hybrid vigour in breeding programme
and might be used for obtaining high yielding maize
hybrids. The hybrid GP 329xGP 83 can be tested
extensively for the development of potential early
maturing hybrids.

FUTURE SCOPE

The heterotic studies in respect of yield will be useful
for identification of genotypes with high hybrid vigour
which can be exploited in further breeding programmes
to develop elite genotypes with high yield potential.
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