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Soybean is the most important legume crop worldwide and is grown mainly for its
protein and oil rich seed, yet soybean production in Africa has largely lagged behind
the increases made in the western hemisphere. Soybean has a long history in Africa
with its first production on the continent reported during 1858 in Egypt and the first
recorded production in sub-Saharan Africa (SSA) in South Africa during 1903
(Shurtleff & Aoyagi, 2009). Despite this history and large areas suitable for the crop,
soybean yields in the top soybean producing countries in Africa, other than South
Africa, have increased little over the last 55 years especially when compared to the
USA and Brazil (Figure 1). These low yields in SSA have resulted in poor profitability
for farmers which has disincentivized soybean production. The low yields result from
a number of factors such as the lack of improved, adapted varieties, poor agronomic
practices, and infertile soils. Despite the current productivity limitations, Foyer et al.
(2018) suggests that Africa holds tremendous potential for increasing sustainable
soybean production, even in the face of a changing global climate.

Based on a survey completed in 2010, Alene, Abdoulaye, Rusike, Manyong, and
Walker (2015) reported that there were only 13.2 full-time equivalent staff engaged in
soybean improvement in the public sector across SSA. Over the past five years, the
Soybean Innovation Lab (SIL) has helped breeding programs in Africa improve their
ability to develop varieties by building capacity through providing technical expertise
and funding to support breeding efforts and purchase equipment. These activities have
been focused on the programs of the International Institute for Tropical Agriculture
(IITA) located in Zambia and Nigeria, the Savanna Agricultural Research Institute
(SARI) in northern Ghana, the Ethiopian Institute of Agricultural Research (EIAR), and
recently support has been provided to Makerere University (Figure 2).

There are unique challenges that breeding programs in Africa have faced in
developing high yielding varieties adapted to African environments. The latitude of

most target environments in Africa are within 20° of the equator, therefore, breeders
need to develop varieties adaptation to these low latitude tropical environments.
Because of the daylength sensitivity of soybean, the short-day length in these
latitudes results in soybean adapted to higher latitude temperate regions to flower and
mature too early to yield well. Therefore, germplasm with reduced day length
sensitivity needs to be bred and selected in SSA. In addition to latitude, breeders must
consider variation in the elevation of production environments in Africa as cooler
temperatures at higher elevations will slow maturity compared to low elevation
environments.

Breeding for resistance to biotic stresses, particularly Asian soybean rust, has been
a major focus for many breeding programs Africa. Losses caused by Asian soybean
rust can be as great as 90% (Murthi, Beed, Tukamuhabwa, Thomma, & Joosten,
2016) and durable resistance is difficult to achieve due to variation in the pathogen
resulting in rapid defeat of major resistance genes. Breeders have responded to this
threat by developing varieties that have moderate resistance or tolerance to the
disease (Murthi et al., 2016). Another trait that breeders have focused on in Africa
is promiscuous nodulation. This trait is needed because most farmers in Africa do
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not have access to the correct rhizobium inoculant needed for most soybean plants to
nodulate and fix nitrogen. Promiscuous soybean can fix nitrogen with strains of
rhizobium indigenous to Africa, making it an important trait for resource poor
farmers (Tefera, 2011).

The IITA soybean breeding program fulfills a critical role in developing soybean
varieties adapted throughout SSA (Khojely, Ibrahim, Sapey & Han, 2018). The
program was initiated in 1974 using high yielding germplasm from North America
and other regions of the world combined with promiscuously nodulating germplasm
from Asia (Tefera, 2011), and the IITA breeding program has been successful in
improving the yield of soybean varieties grown throughout SSA. Tefera, Kamara,
Asafo-Adjei, and Dashiell (2009) grew a set of soybean lines released by IITA from
1980 to 1996 in trials in Nigeria and showed that the yield potential of varieties
increased from 1117 to 1710 kg ha-1 with a genetic gain of 24.2 kg ha-1 year-1. In
addition to the greater yield potential, the new varieties had reduced lodging and
shattering and improved nodulation.

The soybean variety development program at Makerere University has been successful
in developing varieties adapted to East Africa. Makerere University has released
several varieties and the most recent release is Maksoy 6N. In recent Pan African
Variety Tests in Uganda and Rwanda, the varieties from Makerere University were
among the highest yielding entries (http://soybeaninnovationlab.illinois.edu/pan-
african-soybean-variety- trials). The soybean breeding programs located at SARI and
at EIAR are relatively new and are developing and testing new experimental lines, but
have not yet developed and released their own experimental lines.

In addition to the public breeding programs just mentioned, there are also private
breeding programs that develop soybean varieties in Africa. The company Seed Co
has a significant soybean breeding program based in Zimbabwe and they develop
varieties that are adapted to many soybean growing regions across Aftrica, and their
varieties and experimental lines are performing well in the Pan African Soybean
Variety Tests.

Soybean is a crop with great potential in Africa, but to realize this potential,
investment is needed to develop the varieties and agronomic practices to improve
yields in the varied environments on the African continent. SIL is investing in breeding
programs that develop varieties for Africa, but even with these investments, the overall
breeding effort in Africa is small relative to developed countries. Breeders should be
able to take advantage of advances and technologies that have improved yields in
other countries to make relatively quick yield improvements in Africa if proper
investments are made. For example, progress could be made by using germplasm
developed in North and South America as sources of high yield in breeding programs
in Africa, by increasing the number of crops grown per year, or through using newly
developed breeding technologies such as genomic selection.

L.mn” DOI: 10.18697/ajfand.88.SILFarmDoc03 15123



reusseo sy AERICAN  ISSN 1684 5374
SCHOLARLY
Volume 19 No. 5 sciENcE

SCHOLARLY, PEER REVIEWED

AFRICAN JOURNAL OF FOOD, AGRICULTURE, COMMUNICATIONS

NUTRITION AND DEVELOPMENT December 2019 TRUST
University of Illinois — SIL Farm.Doc Series

References

Alene, A.D., Abdoulaye, T., Rusike, J., Manyong, V., & Walker, T.S. (2015) The
effectiveness of crop improvement programmes from the perspectives of varietal output
and adoption: cassava, cowpea, soybean and yam in Sub- Saharan Africa and maize in
West and Central Africa. In T.S. Walker & Alwang, J. (Eds.), Crop improvement,
adoption and impact of improved varieties in food crops in Sub-Saharan Africa, CGIAR
Consortium of International Agricultural Research Centers, (pp. 74-122) Montpellier,
France, CABI

Foyer, C.H., Siddique, K.H.M., Tai, A.P.K., Anders, S., Fodor, N., Wong, F.L., Ludidi,
N., Chapman, M.A., Ferguson, B.J., Considine, M.J., Zabel, F. Prasad, P.V.V,,
Varshney, R.K., Nguyen, H.T., & Lam, H.M. (2019) Modelling predicts that soybean
is poised to dominate crop production across Africa. Plant Cell Environment, 42, 373—
385. https://doi.org/10.1111/pce.13466

Khojely, D.M., Ibrahim, S.E., Sapey, E., & Han, T. (2018) History, current status, and
prospects of soybean production and research in sub-Saharan Africa. The Crop Journal,
6(3), 226-235. https://doi.org/10.1016/.cj.2018.03.006

Murithi, H.M., Beed, F., Tukamuhabwa, P., Thomma, B.P.H.J., & Joosten, M.H.A.J.
(2016) Soybean production in eastern and southern Africa and threat of yield loss due to

soybean rust cause by Phakopsora pachyrhizi. Plant Pathology, 65, 176-188.
https://doi.org/10.1111/ppa.12457

Pulver, E.L., Brockman, F., & Wien, H.C. (1982) Nodulation of soybean cultivars with
Rhizobium spp. And their response to inoculation with R. japonicum. Crop Science. 22,
1065-1070.

Shurtleff, W., & Aoyagi, A. (2009) History of soybeans and soyfoods in Africa (1857-
2009): Extensively annotated and bibliography and sourcebook. Soyinfo Center,
Lafayette, California, USA.

Tefera, H. (2011) Breeding for promiscuous soybeans at IITA. In A. Sudaric (ed.),
Soybean-molecular aspects of breeding, InTech, Rijeka, Croatia.

Tefera, H., Kamara, A.Y ., Asafo-Adjei, B., & Dashiell, K.E. (2009) Improvement in
grain and fodder yields of early- maturing promiscuous soybean varieties in the
Guinea Savanna of Nigeria. Crop Science, 49, 2037-2042.
https://doi:10.2135/cropsci2009.02.0081

Lmzr” DOI: 10.18697/ajfand.88.SILFarmDoc03 15124



PUBISHEDBY A ERICAN ISSN 1684 5374
Volume 19 No. 5 $CieKicE

SCHOLARLY, PEER REVIEWED

AFRICAN JOURNAL OF FOOD, AGRICULTURE,

NUTRITION AND DEVELOPMENT December 2019 TiéuUSMT

University of Illinois — SIL Farm.Doc Series

4
35
® 3 * A
<
E 3/
© 25 /
o £ ’
>
g 2 ‘
[}
-
< p \
2 1:5; s s Sl s onn W N oY SRR A [ A SR TR e B SRR W RS o RS W o T 4
g b
o L) AW
é 1 I A ) (I B\ EFARRA EREEFY AN RN R RN ...‘.../ ’."".""\‘h’/
Q.S .AY. o ¥,
o,
0.5 ‘
0
1960 1970 1980 1990 2000 2010 2020
Year
—eo—Brazil —e—Malawi Nigeria South Africa —e—Uganda —e— United States of America

Figure 1: Average soybean yields from 1961 through 2017 for the top two
countries in soybean production worldwide (USA and Brazil), and the
top four countries in soybean production in Africa (South Africa,

Nigeria, Uganda, and Malawi). Source: FAOSTAT July llth, 2019
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Figure 2: Land area suitable for soybean production in Africa (IITA) and
soybean breeding programs support by the Soybean Innovation Lab
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