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ABSTRACT

The 45 F1 hybrids obtained by crossing in line x tester fashion were evaluated in three different environments
along with parents and checks for grain yield traits and its component to harness the heterotic information
over better parent and standard check. the number of hybrids depicted significant positive heterobeltiosis
and relative heterosis on pooled basis were 38 and 40 respectively, for grain yield per plant. The estimates
of standard heterosis for grain yield and its attributing traits showed that hybrid L14×T3 exhibited maximum
estimates of significant positive standard heterosis suggesting that hybrid may be exploited before
commercial release for confirmation of its superiority.
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Introduction

Globally maize (Zea mays L.; 2n=20, native to South
America), has emerged as third most important ce-
real crop followed by rice and wheat. It is grown
during the rainy (Kharif), winter Rabi, and spring
seasons, but the Kharif rainy season is the most pro-
ductive. It has diversified utilization pattern because
an array of products are developed from the maize
like food for humans, bioenergy feedstock for live-
stock, and raw material for industries. It has im-
mense genetic potential and is therefore, called the
“miracle crop”. Maize has an advantage over the
other cultivated crops due to its higher production
potential, wider adaptability, fast-growing nature
and excellent fodder quality free from toxicants
(Sumalini et al., 2020). Selection of parents based on
mean performance does not necessarily lead to

wanted results (Rai and Asati, 2011). As a result,
developing a strong breeding plan to boost this
crop’s productivity is critical.

The understanding of the heterosis phenomenon,
the development of hybrid breeding technology,
and the successful commercial exploitation of het-
erosis in maize are regarded as significant achieve-
ments and landmarks in the biological sciences over
the last century, as hybrids play a significant role in
increased maize production and food security, par-
ticularly through single cross maize hybrids. The
breeding strategy for exploitation of heterosis in
maize through single cross hybrid cultivation is pri-
marily based on the development and identification
of high per se performing diverse, vigorous, and
productive inbred lines with good seed quality, as
well as their subsequent evaluation for combining
ability in cross combinations to identify single
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crosses with high heterotic effects (Prasad and
Singh, 1986; Makumbi et al., 2011; Keimeso et al.,
2020 and Maphumulo et al., 2021). It has estimated
that the use of hybrids increased the yield nearly by
15% per annum in maize. For improving the genetic
yield potential of the varieties and hybrids, the
choice of suitable parents for evolving better hybrids
is a matter of great concern to the plant breeders.

Materials and Methods

The 45 hybrids were developed through line x tester
breeding method. These 45 hybrids along with par-
ents (15 lines and 3 testers) with three checks PHM-
3, DKC-7074 and DHM-121 were evaluated in three
different environments viz., E1 (Kharif 2017-18) at
Instructional farm, Rajasthan College of Agriculture,
E2 (Rabi 2017-18) Instructional farm, Rajasthan Col-
lege of Agriculture and E3 (Rabi 2017-18) at Instruc-
tional Farm, CTAE, MPUAT, Udaipur in three rep-
lication in Randomized block design (RBD). Each
treatment was sown in single row plot of 4 meter
length maintaining crop geometry of 60 x 25 cm row
to row and plant to plant spacing, respectively. Ob-
servations were taken on thirteen traits during the
experiment viz., days to 50% tasseling, days to 50%
silking, anthesis-silking interval (ASI), 75% brown
husk, plant height, ear height, ear length, ear girth,
number of grain row/ear, number of grains/row,
100-seed weight, grain yield per plant, harvest in-
dex.

Results and Discussion

The estimates of standard heterosis for grain yield
and its attributing traits showed that hybrid L14×T3

(15.49%) exhibited maximum estimates of signifi-
cant positive economic heterosis for grain yield per

plant on pooled basis (15.49%) followed by hybrids
viz., L14 x T2(12.64%), L3 x T3(11.51%),L7 x T2 (11.18%)
and  L9x T3 (8.43%).  In Table 1 has showed the sig-
nificant economic heterosis , per se performance,
specific combining ability and significant association
of traits on the basis of economic heterosis. The hy-
brid L14×T3 hybrid also possessed significant esti-
mates of economic heterosis for ear length (20.57%)
ear girth (15.67%), 100 grain weight(6.55%) on
pooled basis and negative significant estimates of
economic heterosis for plant height (-2.49%) and ear
height (-1.89%)  as dwarf plant are desirable for high
grain yield, maximum photosynthate efficiently
translocate from source to sink (grains).  This hybrid
also exhibited negative significant economic hetero-
sis for days to 50% tasseling (-2.25%) that suggested
earliness for maturity. Similar results were found by
Adebayo et.al., (2017), Chaurasia et al., (2020), and
Iseghohi et al., (2020)

In case of maturity traits, as earliness is desirable
trait the significant negative economic heterosis ex-
hibited by L4×T2 (-2.39%) for days to 50 percent tas-
seling, L3×T1 (-40.00 %) for ASI and L13×T1 (-7.26 %)
for days to 75 per cent brown husk on pooled basis.
For the maturity traits earlier workers also reported
significant negative economic heterosis viz., Praveen
Kumar et al. (2014), Attia et al. (2015) for early tassel-
ing and silking, Matin et al. (2017), Chaurasia et al.
(2020) for (Anthesis-silking Interval).

Heterobeltiosis and relative heterosis are signifi-
cant attributes because they reflect the information
about the existence of dominance and over-domi-
nance type of gene actions in the expression of dif-
ferent characters. In the current study, for yield and
yield contributing traits, the number of hybrids
showing significant positive heterobeltiosis and rela-
tive heterosis on pooled basis were 38 and 40 respec-
tively, for grain yield per plant. Results observed by

Table 1. Hybrids with high grain yield per plant showing significant and positive economic heterosis over the best
check PHM-3, per se performance, specific combining ability (SCA) effects on pooled basis with their desirabil-
ity for other traits in maize.

S. Hybrids Economic Grain SCA Trait showing desirable and significant Ecomomic
No. Heterosis  yield per effects heterosis

plant (g)

1 L14 x T3 15.49 159.42 3.21* Days to 50% tasseling, plant height,ear height, ear
length, ear girth, 100 grain weight,

2 L14 x T2 12.64** 149.63 7.33* Ear length, ear girth, 100 grain weight
3 L3 x T3 11.51** 148.13 14.56** Ear girth, harvest index, 100 grain weight
4 L7 x T2 11.18** 148.76 9.56** Ear length,  100 grain weight
5 L9x T3 8.43** 144.04 20.35** 100 grain weight, harvest index
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Chaurasia et al. (2020) are also in support with the
present experimental findings for significant posi-
tive heterobeltiosis and relative heterosis on pooled
basis for grain yield per plant.

For agromorphological traits, heterobeltiosis and
relative heterosis on pooled basis, all hybrids in case
of plant height and 43 (heterobeltiosis) and all hy-
brids (relative heterosis) for ear height, 15 and 22
(for ear length), 24 and 36 (for ear girth) and 27 and
33 (for no. of grain rows per ear), 29 and 36 (for 100-
grain weight) and 39 and 14 (for harvest index) re-
spectively. In case of maturity related traits, the
number of hybrids depicting significant negative
heterobeltiosis and relative heterosis on pooled ba-
sis were 4 and 6 (for days to 50 per cent tasseling), 4
and 5 (for days to 50 per cent silking), 9 and 4 (for
ASI) and 2 and 7 (for days to 75 per cent brown
husk), respectively.

The above stated statements are in agreement
with results reported by researchers viz., Bisen et al.
(2017), Adebayo et al. (2017) and Chaurasia et al.
(2020) for grain yield and yield contributing traits
and maturity related traits in maize. Similar findings
for mid parent heterosis for physiological and qual-
ity traits in maize were also reported by Tesfaye et
al. (2019); Chaurasia et al. (2020) and Iseghohi et al.
(2020).

Conclusion

The majority of the hybrids for grain yield and yield
contributing traits exhibited positive significant rela-
tive heterosis, thereby depicting that for these traits
the genes with positive effect were dominant. The
L14×T3 exhibited maximum estimates of significant
positive economic heterosis for grain yield per plant
over the better check PHM-3. The hybrids viz.,
L4×T2, L3×T1 and L13×T1expressed significant nega-
tive heterosis of earliness traits thereby suggesting
that for these traits the genes with negative effect
were dominant. It has suggested that before it is
commercially exploited, these crosses may be fur-
ther evaluated in a variety of environments and sea-
sons to further confirm its superiority.

References

Adebayo, M. A., Menkir, A., Blay, E., Gracen, V., and
Danquah, E. 2017. Combining ability and heterosis
of elite drought-tolerant maize inbred lines evalu-
ated in diverse environments of lowland tropics.

Euphytica. 213(2): 43.
Attia, A. N., Sultan, M. S., Badawi, M. A., Abdel–Moneam,

M. A. and Al-Rawi, A. R. M. 2015. Estimation of
combining ability and heterosis for some maize in-
bred lines and its single crosses. Journal of Plant Pro-
duction. 6(1): 83-98.

Bisen, P., Dadheech, A., Nagar, O. and Meena, R.K. 2017.
Exploitation of heterosis in single cross hybrids of
quality protein maize (Zea maize L.) for yield and
quality traits. International Journal of Bio-resource and
stress Management. 8 (1): 12-19.

Chaurasia, N. K., Nirala, R. B. P., and Singh, B. 2020. Com-
bining Ability and Heterosis Studies in Maize (Zea
mays L.) under Kharif Season. Int. J. Curr. Microbiol.
App. Sci. 9 (11): 2576-2586.

Iseghohi, I., Abe, A., Meseka, S., Mengesha, W., Gedil, M.,
and Menkir, A. 2020. Assessing effect of marker-
based improvement of maize synthetics on agro-
nomic performance, carotenoid content, combining
ability and heterosis. Agronomy. 10(11): 1625.

Keimeso, Z., Abakemal, D. and Gebreselassie, W. 2020.
Heterosis and combining ability of highland
adapted maize (Zea mays L) DH lines for desirable
agronomic traits. African Journal of Plant Science.
14(3): 121-133.

Kempthorne, O. 1957. An Introduction to Genetical Statistics.
John Willey and Sons Inc., New York, pp. 323-331.

Makumbi, D., Betrán, J. F., Bänziger, M. and Ribaut, J. M.
2011. Combining ability, heterosis and genetic diver-
sity in tropical maize (Zea mays L.) under stress and
non-stress conditions. Euphytica. 180(2): 143-162.

Maphumulo, S., Derera, J., Sibiya, J. and Mathew, I. 2021.
Combining ability, gene action and heterosis analy-
ses of maize lines that were developed for maize
streak virus resistance and acidic soil tolerance.
Euphytica. 217 (2) : 1-18.

Matin, M. Q. I., Rasul, Md. G., Islam, A. K. M. A., Mian,
M. A. K., Ahmed, J. U. and Amiruzzaman, M. 2017.
Stability analysis for yield and yield contributing
characters in hybrid maize (Zea mays L.). African
Journal of Agricultural Research. 12 (37): 2795-2806.

Praveen Kumar, G., Prashanth, Y., Narsimha Reddy, V.,
Sudheer Kumar, S. and Venkateshwara Rao, P. 2014.
Heterosis for grain yield and its component traits in
maize (Zea mays L.). International Journal of Pure and
Applied Bioscience. 2(1) : 106-111.

 Prasad, S.K. and Singh, T.P. 1986. Heterosis in relation to
genetic divergence in maize (Zea mays L.). Euphytica.
35 (3): 919-924.

Rai N, Asati B.S. 2011. Combining ability and gene action
studies for fruit yield and yield contributing traits in
brinjal. Indian J. Hort. 68(2): 212-215

Sumalini, K., Pradeep, T. and Sravani, D. 2020. G× E inter-
action studies in relation to heterosis and stability of
grain yield in maize (Zea mays L.). Indian J. Genet,
80(3): 250-260.


