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Ab Stra Ct: Drought tolerant maize (Zea mays L.) hybrids are crucial for the sustainability of maize production in the drought-prone areas of Sub-saharan Africa. Understanding the

genetics of inheritance under drought is important in designing breeding strategies for improving grain yield and other agronomic traits under drought. Two studies were conducted to determine the the
genetic variability and mode of gene action for grain yield and other traits of different maturity groups of maize inbreds for tolerance to drought and identify the promising drought-tolerant maize hybrid(s)
for drought-prone regions. Eleven inbred lines of different maturity groups and endosperm-modification were crossed using diallel mating scheme to generate 55 F, hybrids. The 55 hybrids along with one
check and 11 inbreds were separately evaluated under induced drought and optimum growing conditions at Samaru and Kadawa. The experiments were laid in a 7 x 8 alpha lattice design and replicated two
times using single-row plot of 4-m long. Row and hill spacing were 0.75 m and 0.4 m respectively. General combining ability (GCA) and Specific combining ability (SCA) mean squares were significant (p <
0.01) for grain yield and most other traits under drought and optimum growing conditions. SCA accounted for 79.3% and 64.2% of the total genetic variation for grain yield under drought and optimum
growing conditions, indicating that non-additive gene action largely controlled the inheritance of grain yield of the hybrids. Hybrid TZEE-W-Pop STR C; x TZEI 87 should be further tested in multiple

environments for adoption by farmers in drought prone areas of Sub-saharan Africa

 Introduction

« The risk of drought stress is severe particularly in the Sudan savanna zone due to unreliable and
uneven distribution of rainfall (Eckebil, 1991). Even in those lowlands with adequate precipitation
for maize production, periodic drought may occur at the most sensitive stages of the crop such as
flowering and grain filling. While drought will impact the growth and ultimate performance of a
crop at any stage, it is of most detriment at flowering and grain filling resulting in yield penalties
of between 40 and 90% (Menkir and Akintunde, 2001; Badu-Apraku et al., 2011a; Badu-Apraku
and Oyekunle, 2012). Therefore, improved tolerance to drought is an important breeding objective
to stabilize maize production in the sub-region. Betran et al. (2003), Meseka et al. (2006), Badu-
Apraku et al. (2011a) Makumbi et al. (2011) and Oyekunle and Badu-Apraku (2013) reported
additive gene action to be more important than the non-additive gene action in early maturing
maize inbreds evaluated under induced drought stress and optimal growing conditions. Similarly,
Badu-Apraku and Oyekunle (2012) in a study involving 20 extra-early inbreds reported additive
gene action to be more important than the non-additive gene action in modulating the inheritance
of grain yield and other traits associated with Striga resistance and drought tolerance.

« However, information on the gene action conditioning grain yield and other traits of maize
Inbred lines of different maturity groups and different kernel modification for tolerance to drought
Is completely lacking. Such information is important for the development of acceptable hybrids for
drought prone environments in Nigeria and other countries in Sub-saharan Africa.

e Material and method

Eleven maize inbred lines comprised five early maturing, four extra-early maturing and two early QPM
Inbred! lines were selected based on their contrasting response to drought and availability of seed and were utilized
In the genetic analysis study (Table 1). The 11 inbreds were crossed using the diallel mating design to generate
55 single-cross hybrids during the rainy season of 2015, The 55 Fy hybrids plus one hybrid check were evaluated
under induced drought and well-watered conditions at Samaru and Kadawa during the 2015/2016 dry season. The
experiments were laid in a 7 x 8 alpha lattice design and replicated two times using single-row plot of 4-m long,
Row and hill spacing were 0.75 m and 0.4 m respectively. Three seeds were planted per hill and seedlings were
thinned to two per stand about two weeks after emergence, giving a population density of 66,666 plants per

hectare. A compound fertrlizer (NPK 13:13:15) was applied at the rate of 60 kg N ha l, 60 kg P ha™ and 60 kg

Kha™ two weeks after planting, An additional 60 kg N ha™ Ureawes top-aressed two weeks later In the drought
experiment and 4 weeks later in the well-watered experiment. Irrigation was supplied twice every weak using
furrow Irrigation system. The managed drought stress was achieved by supplying Irrigation water twice a week
U to 35 days after planting. Thereafter, the irrigation water was withdrawn In the drought experiment, o that the
maize plants relied on stored water In the soil for growth and development. On the other hand, the experiment
nder optimum growing conditions, continue to receive irrigation until physiological maturity. Except for the
Water treatment, all management practices were the same for both the optimum and drought experiments.

* Results and discussions

NMean squares from the combined ANOYNA of combining ability of 11 maize inbred lines for grain yield and
other agronmnomic traits evaluated under iNnduced drought stress and optimum growwing conditions at
Samaru an d Kadavva in 201 6.
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GCA effects of maize inbreds for grain yield and other agronmnomic traits evaluated under induced drought stress
and optimum wwater condition at Samaru an d Kadawvva in 2016.
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e, Fe>, gnlflcant at 0.05 and 0.01 levels of probability
ASI an the ilking interval; EPP: ears per plant; LDS: leaf death score ; 1000 KG: 1000 kernels weight.
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 Conclusions

Maize is the third most important cereal in the world after wheat and rice, its productivity has greatly been constrained by
several biotic and abiotic factors, among which is drought which remain the single most important
factor threatening the food security of people in the developing world. Therefore, improved tolerance
to drought is an important breeding objective to stabilize its production so as to address the problems of
food insecurity. Information on the gene action conditioning grain yield and other traits of maize inbred
lines of different maturity groups and different kernel modification for tolerance to drought is
completely lacking. Based on this, 11 inbreds of different maturity groups and different kernel
modification were crossed using the diallel mating design to generate 55 single-crossed hybrids which
were evaluated along with one check (SAMMAZ 42) in Samaru and Kadawa during the 2015 dry
season. Irrigation was withdrawn 35 days after planting so that plants rely on available soil water for
growth under the induced drought stress. Data collected were subjected to diallel analysis and
combined analysis of variance (ANOVA) for inbreds and hybrids, using appropriate software.
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