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Foreword

About 300 million people of sub-Saharan Africa (SSA) depend on maize as a staple food.
During the last three decades, there have been tremendous strides in increasing maize
production and productivity in the region due to the development of early, extra-early,
intermediate-, and late-maturing maize varieties with improved resistance to Striga her-
monthica, the maize streak virus (MSV), downy mildew, and stem borers along with
tolerance to drought for the forest, forest—savanna transition, and savanna agroecological
zones. Reviewed in this book are the breeding methodologies and strategies that have
been adopted for the improvement of the early and extra-early varieties that have largely
contributed to the phenomenal increases in maize production and productivity in the
savannas, especially the northern fringes of the Guinea savanna and the Sudan savannas.

Even though there are many books on the principles and practices of maize
breeding and improvement, the major focus of these books has been on temperate
maize. This book focuses on the principles and practices of maize improvement of
tropical maize with special emphasis on early and extra-early maize. This book
should therefore be of great interest to maize breeders, graduate students, and pro-
fessors of maize breeding interested in the genetic enhancement of maize to feed the
increasing population of sub-Saharan Africa. The book should also be useful to
national agricultural research and extension systems, nongovernmental organiza-
tions (NGOs), seed companies, community-based seed organizations, and policy-
makers interested in generating wealth from agriculture and providing agricultural
solutions to alleviate hunger and poverty in the sub-region.

The material in this book is based on the wealth of knowledge accumulated dur-
ing the last three decades in breeding early and extra-early maize for tolerance/
resistance to biotic and abiotic stresses in SSA and the experience gained over the
years in offering training courses in maize improvement and seed production to
young scientists and technicians of the sub-region. Thus, this book on maize
improvement is unique to the extent that it is based on the practical experience and
realities in SSA and is also relevant to the situation and circumstances of the maize
breeders and farmers of the sub-region.

Director General, IITA, Ibadan, Nigeria N. Sanginga



Preface

Maize production in SSA has been greatly constrained by many biotic and abiotic
stresses. Most of these constraints cut across countries with similar agroecological
zones, the most important being drought, low soil fertility, Striga infestation, stem
borers, and maize streak virus (MSV). The last two are more important in the more
humid southern zones. In addition, farmers face a variety of policy and institutional
constraints, such as undeveloped markets, the high cost of farm inputs, high labor
requirements for land preparation and weeding, lack of good-quality seed, and dif-
ficult access to credit, all of which inhibit increases in maize yields and production.
Improved maize varieties grown under controlled and well-managed conditions on
research stations can produce average yields of 4-5 t/ha in the forest zone and 5-8 t/
ha in the savanna zones, but the average yield in the farmers’ fields is currently
about 1.5 t/ha, one of the lowest in the developing world. National maize scientists
of West and Central Africa (WCA), in collaboration with farmers, identified, in
1998, maize production constraints as the need for improved crop varieties, appro-
priate natural resource and crop management, plant health, postharvest technolo-
gies, socioeconomic practices and conditions, as well as the need to improve human
capacity. During the last three decades, maize breeders at IITA in collaboration with
national scientists of WCA have addressed ecologically specific adaptive traits,
including the varietal development of resistance to MSV, Helminthosporium leaf
blight (H. maydis), Striga spp., and stem borers, as well as tolerance to drought and
low soil nitrogen (N). Also critical was the development of a vibrant seed sector. In
spite of the substantial effort in breeding and the large number of new varieties
released in WCA since the 1990s, impacts of maize research and development have
not been as high as expected, partly due to the nonavailability of good-quality
improved seeds for farmers. Public sector production and marketing of seeds have
achieved mixed results but have often been limited by inadequate resources and
poor management.

The early and extra-early maturing varieties are used for filling the hunger gap in
the savannas of SSA, and this has allowed the early and extra-early varieties to
spread into the shorter rainfall areas which for a long time had been precluded from
maize production. Within the framework of the IITA Maize Improvement Program,
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viii Preface

the ultimate goal of the early and extra-early maturing breeding unit has been to
improve maize in the two maturity groups for biotic and abiotic stress tolerance.
This program, undertaken in collaboration with NARS scientists of WCA, focused
on developing breeding materials with resistance/tolerance to the major biotic and
abiotic stress factors, including Striga, drought/heat stress, low soil N, MSV, rust,
and leaf blight, as appropriate in all agroecologies. The program has since inception
focused on four strategies for the two maize maturity groups: development of stress-
tolerant (Striga resistant, drought and low-N tolerant) maize source populations for
recurrent selection; improvement of source populations using recurrent selection
with reliable artificial field infestation and screening methods to increase resistance
to relevant stresses in the breeding materials; extraction of open-pollinated varieties
(OPVs), inbred lines, and hybrids from source populations; and germplasm
enhancement.

This book reviews the methodologies, strategies, and advances in maize improve-
ment in SSA during the last three decades with special emphasis on the early and
extra-early maize. Some aspects of research activities relevant to the intermediate-
and late-maturing maize in which substantial progress has been made in improving
resistance to downy mildew, stem borers, and aflatoxin-producing fungi by IITA
maize breeders during the last three decades have also been reviewed in the book.
Despite the tremendous progress made in developing and promoting maize varieties
and hybrids, over one-third of the maize area in WCA is still planted with farmer-
saved, low-yielding varieties (Arega et al. 2009). At the same time, many farmers
continue to use seed saved from their farms because improved varieties are either
not accessible to them or they regard improved seed as too costly. Since maize is an
open-pollinated crop, farm-saved seed can quickly lose its genetic purity, implying
that farmers who wish to grow improved varieties must replace their seed regularly,
annually in the case of hybrid varieties and every 2-3 years in the case of OPVs.
The development and dissemination of maize varieties and hybrids adapted to the
increasingly drought-prone conditions and Striga endemic savannas require ongo-
ing support to avert hunger and malnutrition in SSA.

Ibadan, Nigeria Baffour Badu-Apraku
Ile-Ife, Nigeria M.A.B. Fakorede
June 2017
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