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Part 7 
C o n c l u s i o n



Biological nitrogen fixation: sustaining African 
agriculture into the twenty-first century?

S. M. Mpepereki and F. T. Makonese
Department of Soil Science and Agricultural Engineering University of Zimbabwe, 
P. O. Box MP 167, Mt. Pleasant, Harare

The main objective of the African Association for Biological Nitrogen Fixation (AABNF) is to 
promote research, training and the use of biological nitrogen fixation systems to increase food 
production, reduce the need for purchased nitrogen fertiliser inputs, alleviate malnutrition and 
improve the environment in Africa. This objective contributes to the conservation and sustainable 
use of natural resources, and the sharing of benefits arising out of the utilisation of the results of 
relevant research, all key considerations in national development strategies, plans and programmes, 
as stipulated in Agenda 21 and in a number of Conventions in particular the Convention on 
Biological Diversity.

The research carried out by scientists working on BNF in Africa has confirmed in controlled 
environments and in both experimental and farmers’ fields, the potential of biological nitrogen 
fixing systems to contribute to sustainable agriculture. In particular, the potential benefits to the 
well-being of the populations living in rural areas are significant.

Harnessing BNF for soil fertility improvement, high yields of grain legumes, forestry and 
agroforestry products is not only feasible but practicable. Exploiting BNF through deliberate and 
careful integration of legumes into cropping systems is a relatively low cost strategy for ensuring 
sustainable agricultural production into the next century. The limitations to full exploitation of 
BNF which range from biological, environmental to socio-economic have been highlighted and 
strategies for their amelioration suggested. An important point to note is that the sensitivity of N- 
fixing legumes to limiting factors means that agricultural productivity on infertile marginal tropical 
soils cannot be improved without proper management and modest inputs of other essential nutrients. 
We cannot take BNF as a panacea for all soil fertility problems. Socio-economic impact studies 
reported for soyabean from Nigeria and Zimbabwe and the economic impact of using inoculants 
in Zambia are illustrative of the real benefits of BNF technology application. While rhizobial 
inoculants produce spectacular yield improvements in some African soils, it is sobering to note 
that very few inoculant production facilities are found on the continent. However, the problem of 
non-availability of inoculant can be ameliorated by developing legume varieties that nodulate 
effectively with indigenous rhizobia (promiscuous types), a strategy successfully adopted by 
Zambia for soyabean (Javaheri, 1996). More research is required to identify and match the most 
effective legume-microbe combinations.

However, the level of application of the substantial research results already in hand could be 
enhanced by increasing our understanding of the total mechanisms determining the success and 
failure of inoculation of soil and seeds with nitrogen fixing micro-organisms, and of nitrogen 
turnover in man-managed agrosyterns. There is need to collect socio-economic data on adoption 
and impact of biological nitrogen fixing systems in cropping systems and agroforestry including 
for land rehabilitation.

Collaborative linkages and exchange of information on BNF, in particular success stories, among 
African scientists first and also scientists abroad need to be improved.
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258 Conclusion

Given adequate funding for the implementation of planned research and relevant extension 
activities, BNF is poised to play a significant role in sustainable agricultural production in the 
21st century. Given the escalating N fertiliser costs, exploiting BNF is not an option for Africa, it 
is obligatory

African researchers need to integrate their research work into relevant national, sectoral and 
cross-sectoral plans and programmes dealing, inter alia, with health, agriculture, forestry, livestock, 
fisheries and energy. Only in such a context can BNF contribute to sustainable agriculture.

In conclusion, realisation of the full benefits of BNF technology application in Africa will 
depend on a number of key areas, which include:

— enhancing BNF through appropriate agronomic practices including inoculant use;
— establishing the environmental and socio-economic benefits o f BNF in Africa through 

impact assessment of BNF based on progress made over the last 10 years, and the place 
of BNF in sustainable development;

— development of relevant extension programmes and materials such as videos, handbooks, 
guides, pamphlets and slides to promote BNF technologies that work in the field.

— research and development of innovative technologies including traditional ones in order 
to conserve indigenous knowledge for sustainability.

The most impact from application of BNF technologies will come when agricultural scientists 
and policy makers deliberately put in place programmes directed towards the adoption and 
adaptation of the new technologies based on the use of biological nitrogen fixation by smallholder 
farmers. Greater benefits will also result from promoting and encouraging the participation of 
local populations in research planning and implementation and co-operation at national, regional 
and international levels. The groundwork has been laid, much relevant literature is available, 
energies must concentrate on implementation and fine-tuning of BNF technologies for improved 
production beyond the year 2000.



ABOUT THE BOOK

This volume contains selected papers from the Sixth African Association for Biological 
Nitrogen Fixation conference proceedings which had the th o r^  •
economic and environmental benefits of biological nitrogen fixation (BNF) in Africa’ 
A number of papers explore in depth, the constraints and opportunities for successful 
exploitation of BNF in African agriculture. Microbiological, plant and environmental 
factors that limit BNF in African soils are reviewed. The socio-economic benefits of 
BNF for ordinary rural communities are illustrated by case studies from Cote d'Ivoire, 
Nigeria, Zambia and Zimbabwe. Several papers focus on the ecology and 
characteristics of rhizobia indigenous to African soils. The production, application 
and management of rhizobial inoculants in diverse African environments is also 
covered in this book. Agronomic performance of grain legumes under rhizobial 
inoculation and issues of nodulation promiscuity and quantification of BNF are the 
subject of several papers. Finally, the to o k  examines the role of BNF in sustaining 
agro-forestry systems in a range of African environments. Overall, this book 
demonstrates that biological nitrogen fixation technologies offer low-cost alternatives 
for replenishing soil nitrogen for sustainable agriculture and forestry production in 
Africa.

ABOUT THE EDITORS
Sheunesu Mpepereki holds a Ph.D. in Soil M ic ro b io lo g y ^  
published extensively in the area of biological nitrogen Tixauw Engjneerjng
Soil Microbiology in the Department of Soil Science and Agn 
University of Zimbabwe.

coil Microbiology. He has, for 
Fred Togarepi Makonese holds a Masters degree m ^ ^ corrhjza| fungj jn the 
many years, been engaged in research on rhizobia an g njversjty of Zimbabwe. 
Department of Soil Science and Agricultural Engineering-



This work is licensed under a 
Creative Commons
Attribution -  Noncommercial - NoDerivs 3.0 License.

To view a copy of the license please see: 
http://creativecommons.org/licenses/by-nc-nd/3.0/

This is a download from the BLDS Digital Library on OpenDocs
http://opendocs.ids.ac.uk/opendocs/

Institute o f 
Development Studies

http://creativecommons.org/licenses/by-nc-nd/3.0/
http://opendocs.ids.ac.uk/opendocs/

