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************************************************** 
* * * * ; Highlights of Soil Fert Net in 2000 ; 

* * ; * Soil Fert Net and its members made a major effort to promote our Best Bet soil ; 
* fertility technologies through farmer participatory extension initiatives, task forces * 
* * * and the development and distribution of Best Bet technology leaflets for farmer * 
* advisors. * 
* * ; * The potential adoption of Best Bet soil fertility technologies is massive. Farmer ; 
* feedbacks on a range of technologies show that many farmers are interested in * 
* * * them, but the most common constraints to adoption are knowledge gaps and * 
* difficulties in accessing the inputs. * 
* * ! * The Economics and Policy Working Group (EPWG) of Soil Fert Net became fully ! 
* operational, holding several in-country meetings and one regional workshop * 
* * * where four proposals were selected for recommendation to the Rockefeller * 
* Foundation for funding. These have now been approved. * 
* * ! * Zambia was integrated fully into Soil Fert Net and developed research proposals ! 
* to be considered by the network and the Rockefeller Foundation for funding. * 
* * ! * We developed a new proposal for the funding of an expanded Soil Fert Net for ! 
* three years, beginning in October 2000. This was submitted to the Rockefeller * 
; Foundation in June 2000 and has been accepted. ! 
* * * * In a joint field tour and mini-workshop with the SADLF project, Soil Fert Net * 
! members developed ideas about the integrated testing of drought tolerant and ! 
* NUE maize varieties with soil fertility technologies, some of which will be * 
! implemented in 2000/0 I. ! 
* * ************************************************** 
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Introduction 

During 2000, the Soil Fertility Research Net
work for Smallholder Maize-Based Farming 
Systems in Malawi and Zimbabwe (Soil Fert 
Net) continued its work. Our funding for the 12 
months from October 1999 to September 2000 
amounted to US$ 361800. This included new 
funding for 30% time of an agricultural econo
mist based at CIMMYT-Zimbabwe and addi
tional support for economics and policy work 
compared with 1998/99. 

There was a major emphasis on getting the best 
soil fertility technologies to the farmers through 
participatory work and wider partnerships, sup
ported by economics and policy awareness. Addi
tionally, we developed a proposal for a further 
three years of Soil Fert Net. To better reflect the 
work done, we changed the full name of Soil 
Fert Net to "Soil Fertility Management and Pol
icy Network for Maize-Based Farming Systems 
in Southern Africa", effective 1 October 2000. 

Table 1 gives a summary of the major Network 
events held during the report period. 

Next Phase of Soil Fert Net 

Soil Fert Net has been highly successful since it 
began late in 1994. But despite considerable 
progress in research to identify solutions to soil 
fertility problems and a growing emphasis on 
working with farmers in Malawi and Zimbabwe 
to help them use the solutions, most smallholder 
maize-based farming systems still extract or 
lose more nutrients than they add. The un
sustainability of these systems remains a con
cern. In the late 1990s, other socio-economic 
forces have reduced the ability of most small
holders to invest in the use of external fertilizer 
inputs. Thus, soil infertility remains the most 
widespread biophysical constraint, reducing the 
efficiency with which a wide range of inputs are 

used, contributing to low productivity and sub
sequently to food insecurity. 

Because of this, we developed a new proposal for 
further work by Soil Fert Net for the period Oc
tober 2000 to September 2003. This was sub
mitted to the Rockefeller Foundation in June 
2000 for consideration. We believe that by build
ing on the firm base established so far, Soil Fert 
Net, with its expanded range of partners, can 
make a real difference to improve food security 
for resource poor and excluded rural and urban 
households. Soil Fert Net will focus activities in 
four countries (Malawi, Zimbabwe, Zambia and 
Mozambique) of southern Africa, to raise the ef
ficiency and capacity of work to develop and de
ploy with farmers the soil fertility technologies 
that they find appropriate for maize-based farm
ing systems. What the network is ensuring is 
very good science, linked to participation, espe
cially by farmers (the end client) and policy sup
port. 

In the proposal, we highlighted some of the re
cent achievements by Soil Fert Net and pre
sented a strategy for 2000-2003. Elements came 
from discussions with members during the first 
half of 2000. Areas of emphasis include more 
widespread farmer participatory research and 
extension, publicity and training on technolo
gies, an expansion to new similar agro-ecologies 
and farming systems in Zambia and later in Mo
zambique, new and expanded soil fertility proc
ess research, and full integration of our policy 
and economics working group to help end users 
access the technologies by identifying and ad
dressing socioeconomic and policy constraints. 

Because of the wider mandate involving the in
tegration of biophysical and socioeconomic disci
plines and an expanded geographic coverage, we 
proposed that the network be called "Soil Fertil
ity Management and Policy Network for Maize
Based Farming Systems in Southern Africa", 
with immediate effect. 

Table 1. Main Soil Fert Net Events, October 1999 to September 2000 

Type of Event Title 

Combined Field Tours 1. Soil pH and liming 
and Mini Workshops: 

Dates 

6-9 March 2000 

2. Integrated testing of maize varieties 11-18 April 2000 
and soil fertility techniques (with SADLF 
project and MWIRNET-South Africa 

Location 

Northern Zimbabwe 

Eastern and southern 
Zimbabwe and Manica 
Province, Mozambique 

Workshop: First regional meeting of the Economics 12-14 June 2000 Salima, Malawi 
and Policy Working Group (EPWG) 
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Soil Fertility Process Research 
Upstream process research has been an impor
tant component of Soil Fert Net since the net
work began. The aim of this work has been to 
research soil fertility processes in smallholder 
farming systems to improve the development of 
relevant soil fertility technology. Most of this 
work has been conducted by local Masters and 
Doctorate students involved with Soil Fert Net 
through studentships from the Rockefeller 
Foundation, including the Forum program. 
Other work has been through our Network Ex
periment activity. In the last two years, the time 
the Network coordinators have devoted to fos
tering such work has declined as the need to de
velop more farmer participatory work and eco
nomics and policy initiatives became clear. 
While the major emphasis of Soil Fert Net for 
2000-2003 will be on helping farmers access and 
benefit from the Best Bet technologies we have 
developed, some process research needs to be 
fostered to ensure we continue to come up with 
exciting technology options for farmers. 

Notable recent initiatives have been Network 
Experiments on organic N and inorganic N sub
stitutions with TSBF, annual legume screening 
and use of green manures in Malawi and Zim
babwe, and the N Losses Project at the Univer
sity of Zimbabwe. To publicize results and look 
at the way forward with these research initia
tives, Soil Fert Net will be involved in co
organizing workshops with members. Staff with 
DARTS in Malawi are planning a workshop to 
review research on green manures for early in 
2001, while the N Losses Project will hold a 
workshop to present their results in November 
2000. 

The extension of Soil Fert Net will see a re
newed effort on process research in close coop
eration with sister institutions and projects. 
Among these initiatives we see research on min
eral nutrient cycling in maize-legume + live
stock systems in Zimbabwe. Cattle are impor
tant features of smallholder systems in Zim
babwe and parts of Zambia and Mozambique. 
They provide cattle manure (the most commonly 
used organic fertilizer in these countries) and 
draught power for timely ploughing, planting 
and weeding. This work will build on from the N 
Losses Project and Risk Management Project 
work on N and other nutrient management in 
cropping systems. Work is proposed with ILRI 
and Cornell University on nutrient cycling and 
mixed integrated technology options in maize
legume + livestock systems, including system 
modeling, technologies that add more nutrients 

to the system and increasing nutrient cycling 
through identifying and reducing losses. Plan
ning sessions, cosponsored by Soil Fert Net are 
expected for late in 2000. Higher degree training 
for students will feature in these projects. 

We also see greater links with ICRAF in identi
fying new maize-legume + agroforestry system 
opportunities for soil fertility. The more wide
spread introduction of Faidherbia albida trees 
into cropland in western Zimbabwe is a possibil
ity. 

Expansion to Zambia and Mozambique 
The reason that Soil Fert Net focused on just 
two countries, Malawi and Zimbabwe, was to al
low a critical mass of resources to be brought to 
bear to make a difference. The results of this 
emphasis are clear. 

However, many of the agro-ecologies, soil types, 
soil fertility issues and socio-economic circum
stances of farmers in neighboring Zambia and 
Mozambique are similar to those that Soil Fert 
Net have targeted to date. Maize-based cropping 
systems are important in these countries. For 
example maize area as a percentage of total ce
real area is 80% in Zambia and 61 % in Mozam
bique, compared with 89% in Malawi and 75% 
in Zimbabwe. 

Soils in Eastern and Northern Province of Zam
bia are similar to those in Malawi. Those in 
Southern Province are sandy and the cropping 
systems involve cattle and maize, just like in 
Zimbabwe. There are also large areas of acidic 
soils in Northern Province. The potential for 
spillovers of the Best Bet technologies is great. 
For example, DR&SS research and extension in 
Zambia are promoting similar technologies; soy
bean, more efficient use of fertilizer, green ma
nures, liming. Additionally, working in Zambia 
will allow Soil Fert Net to build on the success 
that ICRAF and DR&SS Zambia have had with 
Sesbania and Tephrosia improved short fallows. 

While soil fertility depletion and exhaustion, 
and human population pressures in Mozam
bique are not as acute as in Malawi and Zim
babwe, there are some provinces (Tete, Niassa, 
Nampula and Zambezia, adjacent to Malawi) 
with soil problems. 

There are some clear opportunities to expand 
coverage of Soil Fert Net to those countries to 
get major benefits at little extra research and 
networking cost. In particular, staff in Zambia 
have been waiting for more involvement and are 
very pleased with this development. We under-
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took a highly successful field tour to Zambia in 
1999 and established good connections. Zam
bian staff have participated in other recent 
events including the Best Bets workshop held in 
1999 and the 2000 EPWG workshop, both held 
in Malawi. We envisage staff from Zambia and 
Mozambique will participate in network events 
leading to prioritized research and extension 
that they then develop into research proposals 
for funding by the Rockefeller Foundation and 
other donors. 

Widespread Farmer Participatory Re
search and Extension 
To help move adoption of the Best Bet technolo
gies towards the potentials given in Table 2, the 
extension will see an expansion of technology 
dissemination efforts. We shall try to move 
from pilot case studies to larger scale efforts 
with more partners (see later on Task Forces). 
However, to do that will require a major invest
ment in publicity and information, and training 
to develop the capacity of partners. Our case 
study experiences in Zimbabwe and Malawi 
show that farmers have many knowledge gaps 
with soil fertility technologies, but usually ex
tension (and we think many NGO) staff are not 
well placed to help. Most do not understand the 
soil fertility technologies and the farmer partici
patory demonstration and experimentation 
methods. 

Thus, our FPR will move more towards identify
ing and filling knowledge gaps. We propose to 
undertake a diagnosis of extension service and 
NGO knowledge about soil fertility technologies 
and based on the findings, develop a series of 
well-targeted training exercises and workshops 
with key members of partner organizations to 
instill the information and methods in a practi
cal setting. 

These will involve help from various FPR ex
perts. Where possible, we will use persons from 
the region. We expect continued involvement 
from Mauricio Bellon from CIMMYT HQ, who 
has helped introduce the techniques to mem
bers. In Zimbabwe for example, we expect to 
help to introduce FPR methods more widely into 
AGRITEX through their Training Branch. 
AGRITEX staff in say two provinces 
(Mashonaland East and Masvingo) will be en
couraged to use these methods in disseminating 
the technologies throughout. 

One way to disseminate the technologies will be 
to implement community-based demonstration 
fields in each district, jointly run by extension 

and farmers, with research input. A range of soil 
fertility technologies can be shown simultane
ously in each field. Such fields can also be used 
for training of farmers and extension staff oper
ating more directly with farmers. 

Studies will be undertaken to prepare the 
groundwork for adoption of soil fertility tech
nologies, by getting farmer feedback on the tech
nologies including how they see these fitting 
into their systems and what types of support 
they need. 

Publicity on Technologies 
We will continue the development and publica
tion of a range of workshop reports, research 
and methods working papers, special publica
tions etc. We will continue to develop "Best Bet" 
technology brochures for farmer advisors. 

Novel ways to publicize Soil Fert Net will be 
sought. One example is a planned audio CD of 
songs by farmer groups from Zimbabwe and Ma
lawi covering soil fertility and related technolo
gies. Another is video clips showing the work on 
the ground and the extent of its coverage, with 
emphasis for policy support. 

We have identified that some of the reporting of 
work by members is delayed or incompletely 
written up in scientific publications and may not 
find its way into technology briefs or extension 
literature. We plan to engage a consultant edi
tor/publications specialist to work with members 
to help write up results and develop publications 
for particular target audiences. Some of the pa
pers can be bound in book form and put in 
online databases. 

Linkage with Germplasm Development and 
Testing 
Drought tolerant and N use efficient maize is 
being tested in southern Africa. Dual-stress tol
erant maize has the potential to reduce signifi
cantly the risk of cropping maize in low rainfall 
areas and promote the use of fertilizers and im
proved management. We will encourage mem
bers to develop work that combines that germ
plasm with some of the Best Bet soil fertility 
technologies. Management of N fertilizer condi
tional on rainfall is the most obvious technology, 
but farmers may also find it attractive to com
bine the NUE maize with legumes that provide 
additional N. The earlier concept of Network Ex
periments (which had mixed success) could be 
revived for this work, to be implemented by will
ing members. 
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Table 2. Soil Fert Net's "Best Bet" soil fertility technologies for smallholder maize-based fanning 
systems in Malawi and Zimbabwe and a very preliminary assessment of their adoption potential 

Technology Target Ease of 
Adoption' 

Degree of Adoption' 
(Number of farmers) 

Agro..,cology Farm type 2000 Potential 

Malawi 

Area-specific fertilizer All areas by soil type Richer and middle ++ 60000 900000 
recommendations for maize and market or home income farmers 

use 

Pigeonpea + maize intercropping South and central Ma- Smaller holdings ++++ 500000 1000000 
lawi 

'Magoye' promiscuous soyabean All mid elevation areas Richer cash crop- ++ 25000 300000 
pers 

Groundnut in rotation with maize, All mid elevation areas Medium to large +++ 60000 400000 
and pigeonpea intercropped with holdings 
other grain legumes 

Tephrosia undersowing of maize Mid elevation and Medium to large ++ 200?? 400000 
Lakeshore areas holdings 

Mucuna + maize rotations Most of Malawi. Poorer Medium to larger + 100?? 200000 
soils. holdings 

Faidherbia albida trees in cropland Adaptation range (500- ++ 10000?? 500000 
1000 masl) 

Sesbania undersowing Mid elevation areas Larger holdings + 1000?? 100000 

Optimum combinations of organic Most of Malawi ++ ? 1000000 
and mineral fertilizers 

Soil fertility x Striga interactions Striga affected areas +++ ? 150000? 

Zimbabwe 

Fertilizer management package for Subhumid and semi- All except poorest +++ 1000 1000000 
maize (conditional on rainfall) and arid areas fanns in driest 
grain legumes areas 

Liming on acidic sandy soils Acidic soils in subhu- Higher input farms ++ 20000 300000 
mid areas 

Soyabean (inoculated and Subhumid areas on Cash crop farmers +++ 10000 300000 
promiscuous) in rotation with maize better soils 

Other grain legume rotations Subhumid and wetter +++ 80000? 700000 
semi-arid areas 

Improved cattle manure All, except driest areas Farmers with cattle + 500? 250000 
management, including anaerobic where tanners reluc-
composting tant to use manure 

Pigeonpea rotations and intercrop- Subhumid areas ++ ? 150000 
ping 

Optimum combinations of organic Subhumid and wetter ++ ? 600000 
and mineral fertilizers semiarid areas 

Mucuna + maize rotations Subhumid areas + 100? 100000 

1 +=low ++ = moderate +++=high ++++ = extremely high 

2 From key informants. Estimated by the Soil Fert Net coordinator, using information from Soil Fert Net members, with amendments from Ken Giller 
and Webster Sakala. 

Additionally, Soil Fert Net will continue to try to 
interest plant breeders to develop alternative 
grain legumes, for example velvet bean with re
duced amounts of L-Dopa in the seed. 

Policy and Economics Working Group 
Recently the levels of use of inorganic fertilizers 
by smallholders in both Malawi and Zimbabwe 

has been declining because of a number of fac
tors: removal of subsidies, high cost of fertilizer 
relative to grain prices and limited access to 
credit. 

Soil Fert Net set up an Economics and Policy 
Working Group (EPWG) in 1999 (see 1999 An
nual Report). It is beginning to address priority 
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needs of the network on the profitability of soil 
fertility technologies, the likelihood of impact on 
farmers income and welfare, understanding 
adoption potentials and constraints, policy sup
port and advocacy studies, among others. 
EPWG studies will identify specific socio eco
nomic and institutional factors that can support 
farmers' incentives to invest in soil fertility tech
nologies. During the extension period, we see 
this work moving forward jointly with agrono
mists and soil scientists on the network and 
through a wide range of links outside it. 

The need for public policy instruments to sup
port smallholder agricultural development has 
been raised at different fora. The newly estab
lished task forces on Food Security and Agricul
tural Productivity in Zimbabwe and the Maize 
Productivity Task Force in Malawi are expected 
to create the necessary linkage between techni
cal research and government policy makers. 

The Zimbabwe and Malawi nodes of the EPWG 
and the Soil Fert Net Regional Coordinating 
Unit at CIMMYT, Zimbabwe will jointly contrib
ute to effective linkage between soil fertility ex
perts, economists, extensionists and policy mak
ers. Soil Fert Net attempts to solve the soil fer
tility problems of farmers by fostering increased 
farmers' participation and other stakeholders. 

EPWG will design studies to analyze the possi
ble effects of different policy measures on en
hancing adoption of new soil fertility technolo
gies. This could involve both an ex-ante and ex
post analysis of new and existing /available tech
nologies within a holistic modeling frame work. 

The EPWG Regional Coordinator will coordinate 
studies on: 
a) identification of the main factors affecting 

the adoption of Best Bet Technologies, 
b) objective economic evaluation of existing 

best bet technologies, 
c) policy research and advocacy to create an 

enabling environment to accelerate adoption 
of best bet technologies, 

d) the development of a set of policy guidelines 
to facilitate the adoption of technologies, and 

e) regional human capacity building through 
specific training in methodologies and ana
lytical tools. 

This will be done through a coordinated net
working effort m collaborative multi
disciplinary research, developing new ap
proaches and /tools /methods and regional train
ing activities. Soil Fert Net has been successful 
in achieving its technical objectives by adopting 

these strategies. Scaling up the effort and creat
ing partnerships requires a multi stakeholder 
approach in both technology generation and 
transfer and diffusion. The EPWG component is 
expected to add more value to Soil Fert Net. 

It is essential to inform policy makers about the 
technology options and policy and institutional 
instruments for promoting promising technolo
gies in the region. Our successful working paper 
series will be expanded to include an Economics 
and Policy Series, to show the results from work 
by the EPWG. Soil Fert Net expects to commis
sion specific papers for the series. Production of 
shorter policy briefs on soil fertility issues will 
be done. 

Task Forces and Policy Links 
These provide ways to focus awareness, re
sources and partnerships onto national initia
tives to address soil fertility issues. The work of 
the Maize Productivity Task Force in Malawi 
has been a model. The Agro-Natural Resources 
(Soil Fertility) Council, set up in 1999 as part of 
the Zimbabwe Agricultural Productivity and 
Food Security Task Force is an initiative that 
Soil Fert Net will work with as a key part of our 
strategy during this extension. A national level 
soil fertility technology dissemination and policy 
support workshop is planned for September 
2000. There is still a lot to be done to introduce 
mechanisms for linking with activities on the 
ground. Soil Fert Net will continue to try to help 
with that. 

We see such task forces bringing together the 
resources and skills from many organizations 
and policy makers needed to scale up technology 
adoption to reach hundreds of thousands of 
farmers in the 2000-2003 period. Soil Fert Net 
will work within this framework to bring to
gether research, extension, farmer groups, input 
suppliers and marketing agencies on initiatives 
to get farmers to use Best Bet technologies. 
These will include farmer field schools, training 
of input stockists/agro dealers, etc. 

Soil Fert Net Activities for October 2000 to 
September 200 I 
In this section we outline some of the major 
events and new activities for the period October 
2000 to September 2001. Most of these will be 
finalized later. 

Planning and Management Meeting - Soil Fert 
Net is now a mature and expanded network. As 
we move into a new phase it is important to put 
in place more formalized mechanisms to manage 
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the network. We would like to invite key mem
bers to plan these at a meeting in January/ 
February 2001. Such an approach will enhance 
regional sustainability of the network. 

Training Workshop on Natural Resource and 
Environmental Economics - At the EPWG 
meeting held in Salima, Malawi last June mem
bers suggested that we organize a training 
workshop on Natural Resource and 
Environmental Economics. This workshop is 
intended for agronomists, soil scientists and 
agricultural economists. 

Rashid Hassan is leading the University of 
Pretoria post graduate programme in 
Environmental and Resource Economics and 
has developed training materials for short 
courses as well. We plan to make use of this 
regional capacity. 

We expect this learning workshop on 
"Understanding the Dynamics and Valuation of 
Soil Fertility, Crop and Food Security Interac
tions" to be held at the University of Pretoria, 
probably 2 to 6 April 2001 and involve 25 
members from Malawi, Zimbabwe, Zambia and 
Mozambique. 

Soil Fert Technology Workshop for Policy Mak
ers - Many policy makers know little about the 
soil fertility technologies available and may 
have preconceived ideas from earlier experi
ences. This workshop will be a forum for Soil 
Fert Net members to sensitize policy makers 
and analysts about our work. It will be held in 
Zimbabwe in 2001. 

Results Review and Planning Workshops - The 
N exploration "Closing the Loop: Identifying N 
Sources and Minimizing N Losses in Legumi
nous Cropping Systems" being managed by the 
Soil Science Department of the University of 
Zimbabwe, will hold a workshop in Zimbabwe 22 
to 24 November 2000 to share experiences, com
municate findings from the project and plan fol
low up activities. Soil Fert Net is co-organizer of 
the meeting. 

Building from the N losses and cattle manure 
improvement work1 we may part sponsor a plan
ning workshop on proposed maize-legume x live
stock interactions and nutrient cycling with 
ILRI (and possibly Cornell University), in 2001. 

Jointly with TSBF, we are in the early stages of 
planning an additional workshop for mid 2001, 
to bring together participants from east and 

southern Africa to look at the current state of 
our knowledge in several key areas of work. One 
area will cover our research and extension ex
periences with annual legumes and green ma
nures, and another will examine P recapitaliza
tion. We plan to produce a high-quality proceed
ings from the meeting. 

We also expect to be involved in planning work
shops for new projects that will expand the par
ticipatory evaluation and extension of soil fertil
ity technologies in countries such as Zimbabwe 
and Malawi. 

Best Bets Leaflets - We will continue to de
velop a series of leaflets or brochures on Best 
Bet soil fertility technologies. At least two new 
leaflets are expected in 2001. These are primar
ily for extension staff, NGOs, research and 
training organizations and farmer organiza
tions. We expect to produce 3000 copies of each 
leaflet. 

Other Publications - In addition to our regular 
newsletter, Target, we expect to produce several 
Working Papers during 2000/01. These include 
experiences with farmer participatory work in 
Malawi and a review of methods and literature 
on the N Losses project. 

Reviews of Soil Fert Net and Partner Pro
jects - It is expected that Soil Fert Net will be 
reviewed by the Rockefeller Foundation in 2001. 
The major aim of the review will be to develop 
an even more effective Soil Fert Net for the fu
ture. 

Field Tours - Improving Soil Fertility in North
ern Zambia. This field tour will take place in 
March 2001. It will have a large agroforestry 
component and may be conducted jointly with 
ICRAF. Additionally, a small field tour for Ma
lawi is being discussed. 

These field tours will include members of the 
EPWG so they can see on-going work and better 
identify future areas of collaborative research. 

Adoption and Impact Assessment in Soil Fertil
ity Interventions: Methods, Tools Experiences 
and Lessons for Southern Africa - Given the 
rising demand for undertaking adoption and im
pact assessment of technologies, EPWG mem
bers would benefit from such a workshop. We 
expect that CIMMYT' s experience in Latin 
America on PERT (Productivity Enhancing and 
Resource Conserving Technologies) would en
rich the discussion. Moreover ICRAF's experi-
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ence in a similar set of technologies in Southern 
Africa, in particular its policy analysis studies, 
would be useful for such a workshop. This work
shop will be scheduled for August 2001. 

Backstopping EPWG Research Activities - Pro
posals have been submitted to the Foundation 
for possible funding and four have been allo
cated grants to commence early 2001. There is 
now a need to organize a short meeting to fur
ther refine the methodology, revise the work 
plan and identify further areas of collaboration 
between the different grantees. During January 
and February 2001, the SFN-coordinators will 
backstop and assist the grantees in getting the 
activities started. 

Network Research 
Most of the research by members of Soil Fert 
Net is conducted using funds provided directly 
to grantee organizations by the Rockefeller 
Foundation. The Soil Fert Net networking grant 
contains some funds that can be used to provide 
small start-up or top-up grants to support mutu
ally agreed and high priority network research. 
Work continued during 1999/2000 in Chisepo, 
Malawi and Mangwende, Zimbabwe on the 
farmer participatory evaluation of best bet leg
umes. Here we report on the final results from 
Network Experiments on green manures in Zim
babwe, a new approach to network research, 
where a new project at the University of Zim
babwe has been making use of existing field ex
periments conducted by several members to 
measure the fate of Nin key experimental treat
ments, and labour assessments for mucuna. 

As a member of Soil Fert Net, CIMMYT
Zimbabwe was able to continue a modest pro
gram of research work during the 1999/2000 
season on the AGRITEX Training Centre at 
Domboshava, in Chinyika resettlement area and 
in Chiduku communal area. This work has been 
described in some of our earlier annual reports 
to the Rockefeller Foundation. Much of this re
search is now producing some very interesting 
results. In this report we report on four high
lights: 

=:. Productivity and profitability of long-term 
maize+ groundnut rotations. 

:::::> Combinations of cattle manure + inorganic 
N. 

=:. The effect of legume intercrops on maize 
yield, and 

:::::> Farmer assessments of velvet bean green 
manure. 

Rehabilitation of Degraded Infertile Sandy 
Soils Using Annual Green Manures in Zim
babwe (Monica Murata, Stephen Waddington and 
Herbert Murwira) 
Network Experiments were conducted to see 
how well velvet bean, sunnhemp and fish bean 
would improve degraded sandy soils in Zim
babwe. Hikwa et al., (1998) gave the experimen
tal treatments and green manure biomass 
yields. An important measure of how well the 
green manure performed is the extent that it 
will raise the grain yield of a following maize 
crop. Those results are summarised here. 

Benefits from the green manures were small at 
two extremely degraded sites in Chiduku Com
munal Area. At one site, where velvet bean pro
duced 4.5 t ha·l above-ground biomass, maize 
grain yields were raised by only 5 kg ha·1 (from 
7.5 kg ha-1) after velvet bean. Surprisingly, far 
better maize yields (303 kg ha·') came from plots 
that had grown just 116 kg ha-1 of sunnhemp 
(with P) the previous season. At the second site 
(with 1.8 t ha-1 velvet bean biomass), maize 
plants grew no more than 30 cm tall and plants 
in all treatments produced zero grain. 

At one site in Mangwende Communal Area, 85 
kg N ha·l topdress was applied to the maize. 
Maize grain yields were inconsistent. There was 
no evidence of an additive yield advantage from 
combining the green manure biomass with inor· 
ganic N. 

At sites in Chihota and Zvimba, maize grown af
ter the green manures yielded two to five times 
higher than maize following maize. Maize yields 
after sunnhemp were slightly higher than after 
velvet bean. Maize yields were generally higher 
where legume biomass was incorporated into 
the soil, compared with where it was removed, 
irrespective of N management. P applied to the 
legume also tended to raise the yield of maize, 
particularly after sunnhemp. Without applying 
N, the maize crop following green manure leg
umes attained higher grain yields than maize to 
which 60 kg N ha·1 and 100 kg P ha· 1 had been 
applied, but following another crop of maize. 
Farmers were quite impressed with the per
formance of maize rotated with the velvet bean 
and sunnhemp. Farmers in Chihota, Mang
wende and Chiduku have requested velvet bean 
and sunnhemp to try on their own. 

In conclusion, these Network Experiments 
(which have now been discontinued), showed 
that velvet bean and sunnhemp green manures 
can raise the grain yield of maize sufficiently on 
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sandy soils in Zimbabwe to interest farmers, es
pecially when the biomass is incorporated into 
the soil and P is applied to the legume. How
ever, benefits appear minimal on extremely ex
hausted soils. 

Hikwa, D., Murata, M., Tagwira, F., Chiduza, C., 
Murwira, H., Muza, L., and Waddington, S.R. 
(1998). Performance of green manure legumes on 
exhausted soils in northern Zimbabwe: A Soil Fertil
ity Network trial. In: Soil Fertility Research for 
Maize-Based Farming Systems in Malawi and Zim
babwe. Proceedings of the Soil Fert Net Results and 
Planning Workshop held from 7 to 11 July 1997 at 
Africa University, Mutare, Zimbabwe. Soil Fert Net 
and CIMMYT-Zimbabwe, Harare, Zimbabwe. pp. 
81-84. 

"Closing the Loop"; The Nitrogen Explora
tion Project (Regis Chikowo, Paul Mapfumo and 
Ken Giller) 
There remain important gaps in our knowledge 
about the fate of some of the N input into the 
cropping systems being addressed by members 
of Soil Fert Net. Much of this N may be lost 
through volatilisation, denitrification and more 
importantly through leaching. The leaching and 
gaseous losses of N will reduce the profitability 
and sustainability of soil fertility and other 
technologies. If these losses are minimised, then 
the benefits of adoption of the technologies will 
be enhanced, improving household food security 
for resource-poor farmers. 

Literature was reviewed on potential N inputs 
from N2·fixation and N losses in the smallholder 
systems. The aim was to identify the critical 
times in the different cropping systems when 
losses are likely to be large and partition these 
losses in terms of leaching, denitrification and 
ammonia volatilisation. This is essential if we 
are to explore potential management practices 
that could be employed by smallholder farmers 
to optimise the efficiency of N recovery. 

During the 1999/2000 cropping season, the N 
contribution to the soil N economy by various 
legumes, N leaching losses and nitrous oxide gas 
fluxes (denitrification) were measured within 
on-going experiments being run by some Soil 
Fert Net members. The field denitrification 
estimates in the different target cropping 
systems are especially useful, as there is a 
scarcity of reference material in the region in 
this area of study. The ability to predict 
NOo- leaching has obvious applications to the 
prediction of the fertilizer N requirement for the 
cropping systems. 

The project worked with Herbert Murwira 
(TSBF) in his manure-based research systems at 
two sites in Murehwa area. Lucy Muza's 
(DR&SS) mucuna green manure sites in Chi
hota and on-station at the Horticulture Re
search Station were targeted. Measurements 
were made in the long-term experiments on the 
sustainability of maize + groundnut rotations 
conducted by CIMMYT (Stephen Waddington) 
at Domboshava and in Chinyika resettlement 
area. A common treatment, the control, was in
cluded in all the experiments where losses were 
assessed. 

In Malawi, the project worked with Rob Gilbert 
and Webster Sakala (DARTS) in systems that 
include mucuna and pigeon pea. Measurements 
were made in related experiments in Kenya and 
Uganda. 

The Soil Fert Net coordination unit was happy 
to be able to help with vehicle provision during 
the early part of the project to get to sites in 
Zimbabwe. 

A workshop called "Closing the Loop": Identify
ing N Sources and Minimizing N Losses in Le
guminous Cropping Systems", is being co
organized with Soil Fert Net to take place 22-24 
November 2000. The workshop will review re
sults from the project and identify future re
search priorities. 

Labour Analysis for Mucuna in Malawi 
(Amon Kabuli, Robert Gilbert and M Alexander Phiri) 
Soil Fert Net members in Malawi identified 
velvet bean (Mucuna) as a robust green manure 
that can input a lot of N and organic matter and 
greatly improve the yield of crops such as maize, 
especially when the residues are incorporated at 
the end of the rainy season. But some persons 
have voiced concerns that perceived high labour 
demands with mucuna would restrict its use by 
smallholder farmers. To find out how much 
labour is needed to grow m ucuna as a green 
manure and a grain legume, Soil Fert Net 
commissioned a small study in Malawi. The 
study was made on a 0.35 ha field of sole-crop 
Mucuna planted at Chitedze Research Station 
near to Lilongwe, Malawi. 

In total, 165.6 person-days were needed to grow 
mucuna as a grain legume, which compares 
with the following estimates for other legume 
and cereal crops in Malawi: maize 129 person
days, groundnut 231 person-days, pigeonpea 150 
man-days, bean 110 person-days. Thus, labour 
for mucuna compared well with widely grown 
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labour-intensive grain legume crops such as 
groundnut. For the production of mucuna as an 
early incorporated green manure, 84.2 person
days were measured. Slashing of the plants and 
incorporation into the soil were long tasks 
(totalling 60.6 person-days per ha) to be 
undertaken for a crop that offers no direct food 
benefits at a time when other harvesting 
operations are beginning. 

Review of DRSS Project on Integrated Soil 
Fertility Management 
For the last five years, DR&SS's Chemistry and 
Soil Research Institute Soil Productivity Re
search Laboratory and Agronomy Research In
stitute have been carrying out integrated soil 
fertility management in Zimbabwe's smallholder 
sector, with funding from the Rockefeller Foun
dation. Most of the grantees in this project are 
active members of Soil Fert Net. The Rockefeller 
Foundation commissioned a review of the pro
ject in 2000. 

The project began with emphasis on biophysical 
aspects of soil fertility research and has more re
cently moved to the extension of technologies 
with AGRITEX, including the Chihota Soil Fer
tility Extension Pilot Project. There have also 
been recent attempts to develop more socio
economic input to characterize farmers' endow
ment and quantify how these affect adoption of 
various interventions. 

The Commissioned External Review began in 
March 2000 with a field tour and was concluded 
in August/September with a review of project 
outputs and recommendations for the future. 

For the two week field tour, the reviewers first 
joined the Soil Fert Net pH and Liming Field 
Tour to view current research and lime promo
tion work, mostly being carried out by DR&SS 
and AGRITEX. The second week opened with 
presentations and discussions about project 
technologies. 

The main field tour focused on green manure 
work, integrated weed and soil fertility manage
ment under reduced and conventional tillage 
systems, manure-rock phosphate composting, 
integrated crop rotation (crop sequences) and 
fertility management systems, and the diagnos
tic and recommendation integrated system 
(DRIS), all seen at a wide range of smallholder 
sites. Many issues covering farmer selection cri
teria, socio-economics, technical issues, linkages, 
training and information dissemination, were 
discussed at a post-tour feed back. 

During September, a one-day workshop was 
held in Harare where the panel and many other 
stakeholders heard presentations on the work 
that the project has completed. The reviewers 
presented their findings and report at a meeting 
on 29 September. Reviewers felt the project had 
done a lot of good work, but had many concerns 
and suggestions, and some recommendations for 
a renewed phase. In the light of these, Soil Fert 
Net wishes to encourage this DR&SS project to 
expand the links with AGRITEX to promote soil 
fertility technologies more widely in the sub
humid zones of Zimbabwe, integrating novel ap
proaches such as farmer field schools and agri
input dealer training. 

Productivity and Profitability of Long-Term 
Maize + Groundnut Rotations (Waddington 
and Karigwindi) 
Findings were written up in 1999 and submitted 
to Experimental Agriculture. The paper was ac
cepted and is due to be published early in 2001. 
The abstract follows: 

Experiments to assess the yield and economic 
performance of a maize + groundnut rotation 
compared with continuous maize (both when 
inorganic fertilizer was applied to maize and 
when not), were conducted under management 
by smallholder farmers in Zimbabwe, over six 
years. The experiment was planted on station 
near Harare and at six smallholder sites in 
northeast Zimbabwe, predominantly on sandy 
soils. Fertilizer rates and practices were those 
used by farmers, as described in surveys. On
farm grain yields from continuous maize 
without fertilizer were generally in the range 
0.5 to 0.8 t ha·' over five years. Maize yield 
responses to inorganic fertilizer on smallholder 
farms were highly variable but moderate (up to 
29 kg grain kg N·t) with adequate rainfall. With 
no inorganic fertilizer applied to maize, the on
station groundnut crop (producing 0.26 to 0.355 
t ha·1 of shelled grain) almost doubled the grain 
yield of the following maize crop (in 1995/96), 
increasing output from 2.46 t ha·' to 4.61 t ha". 
Where inorganic fertilizer was applied to maize, 
the rotation produced even more additional 
maize grain (an increase of 2.93 t ha· 1). Up to 
0.50 t ha·1 of extra grain) was obtained in the 
second year of maize following groundnut 
(1996/97). With inorganic fertilizer, groundnut 
improved the grain yield of following maize 
crops at only two of five on-farm sites. Without 
fertilizer, the groundnut rotation increased 
maize grain yields at five on-farm sites by an 
average of only 0.28 t ha·t. For the on-station 
groundnut and two subsequent years with 
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maize, discounted net benefits (DNBs) over cash 
costs (seed and fertilizer) were greater for the 
rotation than for continuous maize, irrespective 
of whether or not inorganic fertilizer was 
applied. When labour costs were added, 
continuous maize plus fertilizer showed better 
returns than did the rotation, while the returns 
for the rotation and continuous maize without 
fertilizer were almost the same. On-farm the 
rotation was far less profitable. DNBs over cash 
costs were higher for the rotation at only two 
sites, whereas DNBs over all costs (including 
labour valued at a local casual worker wage) 
were always negative or close to zero. At three 
sites it was far more profitable to grow 
continuous maize, especially with fertilizer. 
These findings of low groundnut yield, marginal 
to zero profitability, and high labour cost of 
groundnut + maize rotations, support and 
explain the general trend by smallholder 
farmers to reduce groundnut area in Zimbabwe. 

Maize Grain Yield from Combinations of 
Cattle Manure + Inorganic N (Waddington and 
Karigwindi) 
Cattle manure is the major organic fertilizer for 
smallholder farmers in Zimbabwe (Mugwira and 
Murwira, 1997). Helping farmers to get the most 
from combinations of cattle manure and 
fertilizer has been one of Soil Fert Net's major 
research thrusts. Since 1993/94, CIMMYT has 
conducted maize + groundnut rotation 
experiments with smallholder farmers on their 
principal maize fields in Chiduku Communal 
Area and Chinyika Resettlement Area in 
subhumid east central Zimbabwe. These 
experiments are described in Waddington and 
Karigwindi (1998). Satellite plots were 

established at each site in 1994 to measure the 
effect of a factorial combination of cattle manure 
and fertilizer on the grain yield of maize under 
farmer management. 

We discussed cattle manure management with 
the host farmers and they applied the manure 
according to their normal practice. A high rate 
of manure (between 12.4 and 26.4 t ha·') was 
broadcast to the soil surface once each three 
years and incorporated into the soil using an ox
drawn plough early in October before rains be
gan. N contents of the manure were between 
1.25 and 2.52 % N. Cattle manure was applied 
in October 1994 and again in October 1997. 

Fertilizer, at amounts taken from an earlier sur
vey in Mangwende Communal Area, was ap
plied to fertilized plots as Compound D (275 kg 
ha·l applied as a dollop on the soil surface 14 
days after crop emergence) and 70 kg N ha·l top
dress ammonium nitrate fertilizer applied when 
the crop reached approx. 60 cm tall, providing a 
total of 92 kg N ha·', 17 kg P ha·' and 16 kg K 
ha·l per year. 

The plots had grown maize and received the 
various combinations of fertilizer and manure 
since 1993. All other management practices 
were determined by the local farmers and were 
jointly undertaken by the farmers and research
ers. The maize was R215 or SC501. 

Maize grain yields for six cropping years from 
the four combinations of cattle manure and fer
tilizer at five on-farm sites are in Figure 1. 
Maize grain yields without cattle manure or fer
tilizer were below 1 t ha·1 in all years and may 

be declining (Figure l, Table 3). 

~ +Manure+ Fertilizer 
..... +Manure - F•rtillzer 
~m - Manure+ Fertlllzer 
~ - Manure - Fertilizer 

As expected, fertilizer alone gave large 
yield increases, raising yield to between 
1.5 and 3 t ha·' in most years (Figure 1). 
We calculate that cattle manure alone 
without fertilizer raises the aggregate 
maize yield over three years from 1.67 t -· "• ~ 
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Figure 1. Maize grain yields from cattle manure and fertil
izer combinations for six years, averaged over five farmers' 
fields in northeastern Zimbabwe 

Table 3. Aggregate maize yields (t ha") for 
cattle manure and fertilizer combinations 
over two 3-year manuring cycles in north
eastern Zimbabwe 
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ha·1 to 4.55 t ha·1, almost tripling yield. Cattle 
manure combined with fertilizer gave the high
est yields (between 2 and 4.3 t ha·'); a five fold 
increase over unfertilized maize (Figure 1, Table 
3). There was a small yield increase in the crop
ping season when the manure was applied, and 
a large boost to yields in the following year that 
may or may not persist into the third year 
(Figure 1). 

Applying the two inputs separately to two differ
ent 1 ha fields would yield 10.9 t of maize over 
the three years, while combining them on 1 ha 
would yield only 9.1 t (Table 3). Whether the 
combination would be more beneficial at the 
lower rates of fertilizer that farmers now use 
needs urgent investigation (Mugwira and Mur
wira, 1997), as does the combination of anaero
bically composted cattle manure (with a higher 
N content) and small amounts of inorganic N, 
being worked on by TSBF. Given the pattern of 
crop response to the cattle manure, farmers' 
practices of applying large rates of their low 
quality manure infrequently to a given field and 
avoiding or reducing fertilizer when manure is 
applied, appear rational. Cattle manure appears 
to be a major contributor to sustained yield in 
this system. 

Mugwira, LM, and Murwira, HK (1997). Use of cattle 
manure to improve soil fertility in Zimbabwe: Past 
and current research and future research needs. 
Soil Fert Net Research Results Working Paper 2. 
Soil Fert Net, Harare, Zimbabwe 33p. 

Waddington, SR and Karigwindi, J (1998). Productiv
ity and profitability of maize + groundnut rotations 
when compared to continuous maize under small
holder management in Zimbabwe. In: (Waddington 
et al., eds.). Soil Fertility Research for Maize-Based 
Farming Systems in Malawi and Zimbabwe. Soil 
Fert Net, Harare, Zimbabwe pp. 43-52. 

The Effect of Legume lntercrops on Maize 
Yield (Karigwindi and Waddington) 
We conducted a field experiment for seven years 
at the AGRITEX Domboshava Training Centre 
located in Natural Region II near to Harare. The 
objective was to trace the yield trends of four 
grain legume + maize intercrops, with and 
without NPK fertilizer applied to maize, on a 
deep sandy loam soil. 

Materials and method - The experiment 
consisted of a factorial arrangement of row
intercrop plots at two fertilizer rates, in a 
randomised complete block design with two 
replicates. We intercropped groundnut, sugar 
bean, annual pigeonpea and an indeterminate 
cowpea with SC501 maize on the same plots for 

each of the seven years. The legumes were 
planted in double rows, with each third row of 
maize being replaced by the legumes. Thus, 
approximately two thirds of the plot area was 
planted to maize and one third to the legume. 
Each alternate year, the maize was offset by one 
row to allow the maize to take advantage of any 
N input from the legumes. The plot size was 
45.9m2 with eight maize row equivalents per 
plot. Maize was also planted as a sole crop. The 
sole crop maize plant density was 44000 plants 
ha·' and the intercrop maize plant density 
approx. 29000 plants ha·1. 

One set of plots received no fertilizer throughout 
the seven years. Each year, another set received 
22 kg N, 17 kg P and 16 kg K ha·' as basal 
dressing and was topdressed with 70 kg N ha-1. 

The maize and legume grain was removed from 
the plots at harvest each year. All other legume 
and maize residues were left on the soil surface 
and incorporated into the soil during land 
preparation late in the dry season. 

Results - The legumes grew well most years, 
producing between 50 and 800 kg grain yield ha· 
' and up to 2400 kg ha·1 non-grain aboveground 
biomass. Cowpea generally gave the highest leaf 
and stem biomass. In this report, we concentrate 
on the maize yields achieved after intercropping. 

Over the seven years, average maize grain 
yields with fertilizer ranged from 1.9 t ha- 1 in 
1994/95 to over 5.5 t ha·' in 1993/94 and 
1999/2000 (Figure 2). The low maize yield in 
1994/95 was linked to a dry year (533 mm 
rainfall during maize development). Low yield 
in 1998/99 was partly due to excessive rainfall 
(1313 mm), but also the result of feeding by 
warthogs. With fertilizer, there was 
considerable variation in intercropped maize 
grain yields. In 1995/96 and 1996/97, 
intercropped maize yielded higher than sole 
maize, while in other years the yields were 
similar or lower (Figure 2). 

Without fertilizer on maize, the yield effects 
were more consistent and interesting. In the 
first two years of intercropping, sole crop maize 
out yielded the intercrops. In all years since 
then most intercrops produced similar maize 
yields to the sole crop maize and some 
intercrops gave higher maize yields in 1995/96, 
1996/97 and 1999/2000 (Figure 2). Pigeonpea 
and cowpea intercrops often appeared the best 
yielders. For example without fertilizer to maize 
in 1995/96, the grain yield of maize intercropped 
with cowpea was around 0.6 t ha·1 larger than 
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from sole crop maize. Maize from the pigeonpea 
intercrop out yielded sole maize by over 1.1 t ha· 
1 in 1996/97 and nearly 0. 7 t ha·1 in 1999/2000 
(Figure 2). 

Discussion - On first appearance, these maize 
yield achievements without fertilizer in 
intercrops may seem unremarkable. However, 
they were obtained at a lower maize density 
(approx. 29000 plants ha·') on less land. The 
grain yield per maize plant on 0.66 ha increased 
sufficiently to equal or exceed the yield from 
44000 plants on one ha. Without soil fertility 
inputs from the legumes, we would normally 
expect maize planted in the row-intercrop 
arrangement used in this experiment to yield 
less. We did not measure how the legume inputs 
affected soil N and soil organic matter. 
Nevertheless, when the legume grain yield and 
leaf is included the overall productivity and 
value of the intercrop without fertilizer was 
much higher than sole crop maize. 

In conclusion, with this experiment we got some 
indication that regularly intercropped grain 
legumes can help to maintain maize yields 
without fertilizer on sandy soils. This warrants 
more detailed study on farmers' fields. 
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Farmer Assessments of Velvet Bean Green 
Manure (Bellon, Karigwindi and Waddington) 
As with most communal areas in the sub-humid 
rainfall zones of Zimbabwe, farmers in Chiduku 
Communal Area are anxiously seeking ways to 
improve the fertility of their soils. Three seasons 
ago (1997/98), we provided 25 farmers in 
Chiduku with two kg of velvet bean seed each. 
The farmers were encouraged to experiment 
with the crop as a possible green manure to 
improve soil fertility. We reported some of the 
farmers' earliest experiences with velvet bean in 
Target 18. On 21 September 2000, we held a 
group interview for farmers to relate their 
experiences with velvet bean, now that they 
have built up three years of experience with it. 
Participants were seven males (including one 
teacher) and 11 females. Sixteen of the farmers 
had tried the velvet bean. Two females did not 
plant. 

Maize Yield Advantages from Velvet Bean, and 
Incorporation of Residues - Several farmers 
were convinced that velvet bean improves maize 
yield. One farmer made straight ridges, placed 
cattle manure in the furrows of the ridges, 
intending to plant sweet potatoes on the ridges. 
As an afterthought, he planted velvet bean on 
top of each ridge. At flowering he chopped the 
velvet bean aboveground biomass and laid it in 
furrows where there was cattle manure. He then 

~ Sole Maize + Fertilizer 
......._ Groundnut + Fertilizer 
-+- Bean + FertiNzer 
............- Pigeonpea + Fertilizer 
- Cowpea +Fertilizer 

o &.lie Maize • Fertilizer 
.ti.·- Groundnut • Fertilizer 

.,..._ Bean • Fertilizer 
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&·- Cowpea - Fertilizer 

re-ridged over the furrows, 
incorporating the velvet bean 
biomass. There was a big yield 
increase with maize following 
velvet bean compared with 
previous years. The farmer 
discussed this with his wife 
and agreed that it must be the 
effect of velvet bean since 
maize never grew well there 
before. Another farmer thinks 
growing maize after velvet 
bean has some benefit because 
he planted velvet bean, 
incorporated it at flowering 
time and found that the 
following maize crop grew 
better. 

Figure 2. Maize grain yield over seven years of intercropping grain leg
umes with maize at Domboshava, Zimbabwe 

Another farmer grew velvet 
bean on an area where cereal 
crops could not grow. She 
harvested the seed but did not 
incorporate. She found that a 
crop of finger millet that 
followed the velvet bean grew 
well and was pleased. 
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One farmer grew the velvet bean in rows that 
were 30 cm apart. He cultivated once. The velvet 
bean grew well and covered the soil. At 
flowering, he incorporated to provide more time 
for decomposition. During pre-plant ploughing, 
he could see black residues of partially 
decomposed velvet bean. This incorporated and 
decomposed velvet bean was followed by maize 
that grew very well. 

We asked if any of the farmers had compared 
maize following velvet bean with an adjacent 
control of maize that did not follow velvet bean, 
to better judge the yield effect. Just one farmer 
had marked his plots well and was able to make 
the comparison. He could see differences in 
maize growth. Several farmers thought this was 
a good idea to try next season. 

Feeding Cattle and Goats - Initially, many 
farmers were not sure of how to produce velvet 
bean. Most commonly they just planted the 
velvet bean, left it to grow, harvested the beans 
(often feeding them to cattle and goats) and left 
the residues in the field during the dry season. 
The farmers agreed that cattle and goats ate the 
green and dry leaves as well as the bean. Cattle 
ate seed that one farmer did not harvest from 
the plants. But, one farmer noticed that out of 
his eight cattle only one was keen to eat the 
velvet bean leaves. Farmers indicated they were 
most interested in velvet bean for soil fertility 
improvement, saying they need more time to 
assess the true benefits of velvet bean as cattle 
fodder and feed. 

Disadvantages of Velvet Bean - Farmers said 
the major disadvantage was that human beings 
could not eat velvet beans. Land, labour and 
implement requirements (except for weeding) 
were not considered disadvantages. Farmers 
said they assigned a low priority to weeding 
velvet bean when there are other operations on 
food and cash crops. 

One farmer said that she had extremely poor 
soil in which even velvet bean failed to establish 
and grow. 

Any problem with incorporation of the residues? 
Farmers answered that incorporation time 
comes to them all almost at once and so they 
face difficulties borrowing implements, and a 
shortage of draught power. Some said they were 
concerned with paying twice, first at ploughing 
and second at incorporation. 

Female farmers did not incorporate the 
residues. They cited grazing by cattle and goats, 
and lack of draught power as major reasons. 
Another female farmer weeded the velvet bean 
crop but did not incorporate, because she 
learned about this too late. Heavy rains reduced 
the crop potential, and cattle and goats grazed 
all. The women farmers said they would have to 
ask men to help them incorporate. 

Is it Necessary to Weed Velvet Bean? - This 
gained a mixed response. Some farmers said 
there is no need to weed since the weeds can 
also be incorporated at ploughing. One farmer 
planted velvet bean for two years and never 
weeded. It grew well and produced seed. The 
crop was then grazed by cattle and goats each 
time. Another farmer weeded once, never 
incorporated the residues and harvested two 
twenty-litre buckets of seed from the two-kg 
planted. One farmer observed that rapoko grass 
(Eleusine indica) is more aggressive than velvet 
bean and if not weeded out then incorporating 
the bean residues would be difficult. A few 
farmers felt that as they were still assessing 
velvet bean, it was good to weed it so they could 
tell the potential of the velvet bean. 

Other Green Manures - All farmers were 
interest in other legumes that can be used as a 
green manure. We explained that velvet bean 
has proved to be the best so far amongst the 
other legumes available. Nevertheless, farmers 
suggested that we should provide them with 
seed of other legumes to try in addition to the 
velvet bean. Farmers said there was need to try 
growing cowpea as a combined grain-leaf 
legume and green manure. 

Conclusion - The farmers are very happy to 
continue experimenting with velvet bean, both 
as a soil fertility amendment and to feed 
animals. They said they needed further time to 
assess its effects on maize yields and its value as 
an animal feed. When asked how many of them 
thought it worth to continue trying velvet bean 
all 18 farmers raised their hands. 

An important issue for female farmers is the 
incorporation of the green manure. Most depend 
on male farmers to carry out this operation since 
they are in control of draught animals and they 
may not be willing or able to do the 
incorporation when females require it. 

We asked if they knew of other farmers that 
have not yet received seed but had expressed 
interest in experimenting with velvet bean. We 
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were told that many other farmers were 
interested. Some of those farmers thought those 
that had received seed were being favoured. 

Promotion of"Best Bet" Soil 
Fertility Technologies 

Adoption Potential of Best Bets 
Soil Fert Net bas developed a range of organic 
and inorganic soil fertility technology options for 
smallholders. The technologies have resulted 
from widespread participatory research and 
testing with the farmers on their farms in Ma
lawi and Zimbabwe. Most of the technologies 
provide some short-term soil fertility and crop 
productivity benefit, and several end uses, 
which makes them attractive to farmers. They 
are compatible with farmer circumstances and 
effective within farmer resource constraints 
(cash, labour and land). These technologies offer 
farmers the "Best Bets" for improved productiv
ity, sustainability, useful products and income. 

During 2000, we estimated the actual and po
tential adoption of these Best Bet technologies 
in Malawi and Zimbabwe (Table 2). Up to the 
year 2000, most of the technologies have been 
adopted by few farmers , except for those that 
are existing farmer practices but are being more 
widely promoted or improved upon, notably pi
geonpea + maize intercrops in southern Malawi 
and groundnut + maize rotations in northern 
Zimbabwe. However, the potential of the Best 
Bets for adoption and impact is massive (Table 
2). 

Promoting Best Bets 
A "Best Bets" workshop held in Malawi in 1999 
recommended that Soil Fert Net move quickly to 
promote the "Best Bets" with farmers. Through
out 1999 and 2000 we have done that in several 
ways. 

Information on "Best Bets" - Soil Fert Net 
members are producing a range of information 
brochures on the "Best Bets" (Figure 3). Six 
have been printed by June 2000, five of them in 
this report period. Three thousand copies of each 
are being distributed to farmer advisors. Other 
brochures, posters etc are produced by members. 

Participatory Extension and Training - The 
technologies are now being widely promoted 
through a range of partnerships with extension 
services, farmer groups and NGOs. Many of 
these involve farmer participatory approaches to 

the testing and modification of the technologies. 
Studies have been undertaken to prepare the 
groundwork for adoption of soil fertility tech
nologies, by getting farmer feedback on the tech
nologies on bow they see these fitting into their 
systems and what types of support they need. So 
far, the network has undertaken intensive pilot 
case studies in Malawi and Zimbabwe. 

Chihota Soil Fertility Extension Pilot Pro
ject 
In an intensive pilot project to study the dis
semination of soil fertility technology, the 
AGRITEX extension service in Chihota Commu
nal Area near to Harare mounted 105 farmer 
group demonstrations and experiments on lim
ing, maize + legume rotations, soyabean and 
green manuring in 1998/99 and again in 
1999/2000. Farmers have been incorporating 
these options into their cropping systems. An es
timate of adoption of these technologies by Cbi
hota farmers in 2000 (Table 4) shows they are 
particularly interested in liming for maize and 
legumes, and in grain legume rotations. 

Soil Fert Net has been heavily involved in the 
many important activities held on this project 

" MAGOYE" SOYABEAN 

A VERSATILE CASH AND FOOD CROP 
FOR SMALLHOLDER FARMERS 

Pigeunpl'a 
.Qt.A tOt IN tllCtOf'PING 

Vv ,ll1 MA,7F '' MAtA',YI 

DOROWA PHOSPHATE 
ROCK - CATTLE MANURE 

PH OS PHO-COMPOST 

A Home-msde Fertilz8f IOI 
SmaP.holdcr Farmers in Zimb8bwe 

Figure 3. Best bet technology brochures have 
been printed and distributed to farmer advisors 
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Table 4. Farmer adoption of three Best Bet soil 
fertility technologies in Chihota, Zimbabwe, 2000 

Technology Group members Non members 
*'**'····-~· ·-···-~~~~·~· 

Number Percent Number 

Liming 250 43.7 531 

Green manure 64 23 28 

Rotations 142 48 184 

during the report year. A baseline survey of 258 
randomly selected households was completed in 
Chihota during the early part of 2000. Results 
are being analysed. 

During February 2000, a team from AGRITEX, 
DR&SS and CIMMYT conducted an assessment 
of the soil fertility technologies with a sample of 
85 participating farmers. A short open-ended 
questionnaire was used to get farmer percep
tions on (a) the advantages and disadvantages 
of each technology tested, (b) the constraints to 
adoption in terms of land, labour, and inputs, (c) 
the implements needed for adoption. Additional 
information was collected on the types of fields 
where the technology would be used, the time at 
which inputs are required, and the sources for 
getting the implements needed. Finally, to get 
an overall assessment of the adaptability of the 
technology and the ability to adopt, farmers 
were asked whether they would like to adopt the 
technology, the reasons for their answer and 
how would they finance its adoption. 

We found that access to seed is a critical con
straint for leguminous crops either in rotation or 
in intercrop. For liming, cash to finance the pur
chase of the input is the critical factor, followed 
by knowledge. Farmers have little experience 
with green manures, and therefore have impor
tant knowledge gaps with it. Land and labour 
did not seem important issues in the abandon
ment of any of these technologies, although in 
the feedback they were mentioned for rotations 
and green manure, but not as widespread as ac
cess to seed or knowledge. These suggest that 
access to inputs, including how to finance their 
purchase and knowledge may be more binding 
constraints than land or labour. 

In conclusion, this feedback from farmers was 
positive about the technologies included in the 
demonstrations. Access to inputs and the lack of 
specialised knowledge were perceived as the 
most widespread constraints for all technologies, 
and may be the most binding constraints. There
fore developing mechanisms for providing 

knowledge and inputs would be fundamental to 
promote their adoption. The Chihota Soil Fertil
ity Extension Project should move quickly to ad
dress these issues. As these constraints loosen, 
labour and land constraints may become more 
important. There is a need to understand how 
farmers may finance the adoption of any of 
these technologies given their limited ability to 
generate surpluses from farming and that these 
surpluses have alternative uses. The availability 
and accessibility to implements may be the con
straining factor that establishes the upper ceil
ing to adoption. 

A Soil Fert Net Results Working Paper by Ten
dai Gatsi et al. has been prepared with the find
ings from this survey. 

An End of Season Evaluation Workshop was 
held in August 2000. During the first two days, 
about 70 host farmers were invited to the 
workshop to give their views on the different 
technologies that they are evaluating. Farmers 
were able to exchange their experiences whilst 
in groups before reporting to the workshop 
participants. This provided a rich exchange of 
ideas and experiences among the farmers and 
extension staff, as well as researchers who were 
present. It emerged that farmers were now more 
confident to talk about the technologies and also 
that they were able to provide answers to some 
of the questions they asked during the first year 
of implementation. Among the interesting 
suggestions was one on how a group of mostly 
women farmers had managed to set up a 
savings club to pool resources to buy lime. The 
group was able to pool enough resources to buy 
the lime requirements of a group member every 
two weeks. To make sure the pooled funds were 
not misappropriated, another group member 
would go to buy the lime for the benefiting 
member. 

In a Project Planning Meeting for 2000/01 it was 
decided to do a socio-economic survey of our 
farmers who are participating in the groups, do 
a survey of the agri-dealers in the area and an 
adoption survey at the end of the 2001 season. 
The first two surveys should be done around 
January 2001. Meanwhile demonstrations will 
be implemented for the third season with the 
first results from the effects of green manures 
and rotations expected this season. 

Legume Seed Increases 
The demand for seed of some legumes by net
work members and associated projects has risen 
in the last two years. We continued to help 
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members by increasing seed at Domboshava. 
During 1999/2000 we produced about 200 kg of 
Crotalaria grahamiana, 150 kg of velvet bean, 
60 kg of Magoye soyabean and small amounts of 
Tephrosia vogelii, intermediate growth habit 
cowpea, sunnhemp and early maturity pigeon
pea. These seeds are used by members for re
search and for promotion with farmers. 

Networking and Information 
Exchange 

Regional Meeting of the Economics and 
Policy Working Group 
The Economics and Policy Working Group 
(EPWG) became fully operational during the re
port year with the appointment and funding of 
Reneth Mano as Zimbabwe convener and MAR 
Phiri as the Malawi convener. Several meetings 
were held at the national level to raise aware
ness among members, build linkages among dis
ciplines, identify priority topics for proposal de
velopment, and the development of proposals. 

As a followup, Soil Fert Net organized a regional 
meeting at the Kam biri Point Holiday Resort, 
Salima, Malawi, from 11 to 13 June 2000. Objec
tives of the meeting were to: 
Q follow up on the institutionalisation of the 

EPWG in Malawi and Zimbabwe, 
¢ appraise EPWG proposals for funding, and 
¢ identify economics and policy training needs. 

Thirty-three participants attended (Table 5), in
cluding two from Zambia. There was a good mix 
of disciplines, including agricultural economics, 
environmental economics, extension, agronomy, 
soil science, marketing and policy analysis. 

The Controller of Agricultural Services, Minis
try of Agriculture, Government of Malawi, Dr 
Charles Matabwa, opened the meeting. We 
heard background presentations on Soil Fert 
Net, the EPWG and how it is being institution
alised in Malawi and Zimbabwe. 

Eight proposals were presented for considera
tion by the meeting. These had been screened at 
earlier national meetings in Malawi and Zim
babwe. Each proposer made a short presenta
tion of the proposal to the meeting. We then 
split into three groups to consider each proposal 
in detail and report back. Assessment criteria 
included relevance to Soil Fet Net, feasibility, ef
fective partnership/disciplinary mix, capacity 
building, well-developed proposal and expected 
benefits. 

Based on the above, a panel of five members 
made the final selection of proposals. Their 
choices were agreed by the meeting. No propos
als were rejected, although the meeting felt that 
one of the proposals needed a major change of 
emphasis to be acceptable. 

Three proposals were classified as ready to sub
mit (when a few minor edits have been made): 
¢ Micro economics of household soil fertility 

management and food security strategies in 
Zimbabwe (Dept Agricultural Economics UZ 
andDR&SS) 

¢ Assessment of socio-economic and agronomic 
factors affecting farmer adoption of organic 
soil fertility techniques (Mucuna and Tephro
sia) in Malawi (Bunda College and DARTS) 

¢ Socio economic assessment of cattle manure 
application in communal areas of Zimbabwe 
and implications on social returns of maize 
based farming systems (TSBF and DR&SS) 

These proposals will be submitted to the Rocke
feller Foundation by the end of June to be con
sidered for funding. 

Additionally, two other proposals were consid
ered to be nearing completion for funding 
(requiring minor revision). 

¢ Institutional Innovations and agribusiness 
opportunities for sustainable soyabean pro
duction in Zimbabwe (Dept Agricultural Eco
nomics UZ) 

¢ Measuring economic costs of soil mining and 
land degradation in Malawi (Bunda College) 

Colleagues from Zambia outlined subject matter 
areas where they feel economics and policy ar
eas can be combined with agronomy and soil sci
ence in Zambia. 

Our discussion on training was led by Rashid 
Hassan of the University of Pretoria. A feature 
of many of the proposals is degree training, 
mainly at the Masters level. Because ofthis, our 
discussion on training needs concentrated on 
short-courses. Topics suggested ranged from ba
sic economic analysis, through how to do adop
tion studies, impact assessment and policy 
analysis, to an introduction to the concepts and 
methods of environmental economics. 

Soil pH and Liming Field Tour and Mini 
Workshop 
Field tours have been a prime learning 
experience for members since Soil Fert Net 
began. For 2000, we decided to expand the field 
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tour concept to include 
full length workshop 
sessions with the field 
tours. This year we 
selected two important 
topics: Soil pH and 
Liming in Zimbabwe, 
and Integrated Testing 
of Maize Varieties and 
Soil Fertility Techniques 
with farmers in 
Zimbabwe and 
Mozambique. 

The Soil pH meeting was 
co-organized with the 
Soil Productivity 
Research Laboratory at 
Marondera and took 
place in northern 
Zimbabwe from 6 to 9 
March 2000. 

Objectives were to: 
1. Review current re
sults and activity on lim
ing in Zimbabwe, 
2. View performance of 
liming in the field and 
discuss with farmers, 
3. Examine policy issues 
(identify economic and 
policy constraints to 
adoption and develop 
ways to overcome them). 

Despite fuel shortages in 
Zimbabwe, the tour and 
workshop went very 
well. Thirty three par
ticipants took part from 
Zimbabwe and Malawi 
(Table 6). Farmers, 
extensionists, 
researchers, policy 
makers, and lime 
suppliers were involved. 
We visited liming trials 
at the Horticulture Re
search Centre, and in 
Mhondoro, Mangwende, 
Chihota and Hwedza 
Communal Areas. 

In the Mini Workshop, 
presentations about re
search results and ex
tension efforts with lim
ing were followed by dis-

Table 5. Participants that attended the First Regional Meeting of the 
Soil Fert Net Economics and Policy Working Group (EPWG) held at 

~!!!!!!J.J!'lala_~-~--~-2,:1.1..:Lu..!!!!1~.29~~~ 
Name 

Alexander Nyirenda 

Rashid M. Hassan 

Hardwick T cha le 

Rodney Lunduka 

Joyce Njoloma 

C. Nalhomwa 

T.0. Nakhumwa 

C. Chibwana 

Charles .J. Matabwa 

Mathews V. Madola 

M.W. Lowole 

Franklin Simtowe 

F.B.M. Msiska 

Webster Sakala 

Crispin P. Kapunda 

Lovemore Rugube 

Vernon H. Kabambe 

Killian T. Mutiro 

Jean Nzuma 

Fred Makonese 

Allan D.C. Chilimba 

Shephard Mazana 

Peter Gambara 

Tendai Gatsi 

Amon Kabuli 

David K.C. Dhliwayo 

M.Alexander R. Phiri 

Reneth. Mano 

Discipline 

Economic Planning 

Environmental Economics 

Agricultural Economics 

Environmental Economics 

Agronomy 

Agricultural Economics 

Agricultural Economics 

Agricultural Extension 

Controller (Soil Scientist) 

Economics 

Soil Science 

Agric. Economics 

Economics 

Soil Fertility and Agronomy 

Agricultural Economics 

Agricultural Economics and 
Marketing 
Agronomy 

Agricultural Economics 

Soil Fertility/ Soil Science 

Soil Science 

Soil Science 

Extension 

Extension 

Agricultural Economics 

Agricultural Economics 

Soil Science 

Agricultural Economics 

Economist 

Ephraim Chabayanzara Agricultural Economics 

Costa Malama Soil Fertility 

Lucia Muza Maize Agronomy 

Mulugetta Mekuria Agricultural Economics 

Stephen R Waddington Agronomy 

Affiliation 
Ministry of Agriculture, Planning, 
Lilongwe, Malawi 
Dept. of Agric. Economics, University of 
Pretoria, South Africa 
Agric. Policy Research Unit, Lilongwe, 
Malawi 
Agric. Policy Research Unit, Lilongwe, 
Malawi 
Bunda College of Agriculture, Lilongwe, 
Malawi 
Bunda College of Agriculture, Lilongwe, 
Malawi 
Agric. Policy Research Unit, Lilongwe, 
Malawi 
Salima Agric. Development Division, 
Salima, Malawi 
Ministry of Agriculture and Irrigation, 
Lilongwe, Malawi 
Agric. Policy Research Unit, Lilongwe, 
Malawi 
Soil Survey Unit. Ministry of Agriculture, 
Lilongwe, Malawi 
Agri. Policy Research Unit, Lilongwe, 
Malawi 
Ministry of Agriculture and Irrigation, 
Lilongwe, Malawi 
Chitedze Agricultural Research Station, 
Ministry of Agriculture and Irrigation, 
Lilongwe, Malawi 
Ministry of Agriculture, Food and 
Fisheries, Choma, Zambia 
Dept. of Agric. Economics, University of 
Zimbabwe, Harare 
Chitedze Agricultural Research Station, 
Ministry of Agriculture and Irrigation, 
Lilongwe, Malawi 
Tropical Soil Biology and Fertility 
Programme (TSBF), Harare, Zimbabwe 
Chemistry and Soil Research Institute, 
DR & SS, Harare, Zimbabwe 
Dept. of Soil Science, University of 
Zimbabwe, Harare 
Chitedze Agricultural Research Station, 
Ministry of Agriculture and Irrigation, 
Lilongwe, Malawi 
AGRITEX, Ministry of Lands and 
Agriculture, Murewa, Zimbabwe 
AGRITEX, Ministry of Lands and 
Agriculture, Macheke, Zimbabwe 
Agronomy Institute, DR & SS, Harare, 
Zimbabwe 
Bunda College of Agriculture, Lilongwe, 
Malawi 
Soil Productivity Research Lab., 
DR&SS, Marondera, Zimbabwe 
Bunda College of Agriculture, Lilongwe, 
Malawi 
Dept. of Agric. Economics and 
ExtensionUniversity of Zimbabwe, 
Harare 
Dept. of Agric. Economics and 
ExtensionUniversity of Zimbabwe, 
Harare 
Misamfu Regional Research Centre, 
DR&SS, Kasama, Zambia 
Agronomy Institute, DR & SS, Harare, 
Zimbabwe 
CIMMYT-Zimbabwe/Soil Fert Net, 
Harare 
CIMMYT-Zimbabwe/Soil Fert Net, 
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cussion groups on 1- technical research needs 
for pH management (liming) of sandy soils, 2-
Helping farmers to use lime and improve pH 
management, and 3- Economics and policy as
pects. Findings from these groups were detailed 
in issue 22 of Target. 

layer; how far and how fast does lime get to 
the sub-soil? Sub-soil acidity prevents the 
spread of plant roots deeper into the soil. 

• Influence of lime on Striga spp. 
• Responses of different species to liming as 

well as varietal responses within species. 

Group 1 pointed out that: 
• Soil acidity is a serious prob

lem m Zimbabwean soils, 
particularly m communal 
areas. 

• Soil acidity should be ad
dressed through an inte
grated approach because 
acidity affects the availabil
ity of other nutrients. 

• Linkages within and beyond 
Soil Fert Net will need to be 
improved to solve the acidity 
problem. 

• Farmers need to be made 
aware that lime is primarily 
not a fertilizer. 

Several areas were identified 
as key to solving the acidity 
problem: 
• Synthesis of work already 

done on liming and other 
nutrient interactions to 
identify the 'state of the art' 
on liming and identify 
'gaps'. 

• The interaction of lime with 
other nutrients such as NPK 
and manures (farm yard 
and green manures). 

• Importance of weed pres
sure, mineral nutrients and 
lime. 

• Lime as a supplier of Mg2+ 
and Ca2+ ions: Is cation pro
vision the major factor? We 
need to separate the effects 
of cation addition versus the 
ameliorative effects of lime. 

• Effects of calcium from lime 
on legumes. For some leg
umes, lime should be 
treated more as a supplier of 
calcium than as a pH am
eliorant. 

• Reaid ual effects of lime in 
the soil: How long does lime 
remain effective in the soil? 

• Lime dynamics in the soil: 
its movement to the plough 

Table 6. Participants that attended the Combined Field Tour 
and Mini Workshop on Soil pH and Liming, in Northern 
Zimbabwe, 6-9 March 2000 

Name 

David Dhliwayo 

Linus Mukurumbira 

Chris Mushambi 

Luke Mugwira 

Tendai Gatsi 

Discipline Affiliation 

Soil science SPRL, Chemistry and Soil Research 
Institute, DR&SS, Marondera 

Soil science SPRL, Chemistry and Soil Research 
Institute, DR&SS, Marondera 

Soil science Chemistry and Soil Research 
Institute, DR&SS, Harare 

Soil science Chemistry and Soil Research 
Institute, DR&SS, Harare 

Agricultural economics Agronomy Institute, DR&SS, Harare 

Danisile Hikwa Agronomy Agronomy Institute, DR&SS, Harare 

Vusumusi Manyepe Agronomy Agronomy Institute, DR&SS, Harare 

Lucia Muza Agronomy Agronomy Institute, DR&SS, Harare 

Chinaniso Chibudu Agronomy Farming Systems Research Unit, 
DR&SS, Harare 

Reneth Mano Agricultural economics Agric. Economics Dept., University of 
Zimbabwe 

T. Mutimukuru Agricultural economics Agric. Economics Dept., University of 
Zimbabwe 

Melvyn Piha Soil science Soil Science Dept., University of 
Zimbabwe 

Sheunesu Mpepereki Soil microbiology Soil Science Dept., University of 
Zimbabwe 

Ken Giller Soil science Soil Science Dept., University of 
Zimbabwe 

Fred Makonese Soil science Soil Science Dept., University of 
Zimbabwe 

Christine Kuwaza Extension Agritex, Mashonaland East, 
Marondera 

Patrick Kasasa Soil science Soil Science Dept., University of 
Zimbabwe 

Obert Jiri Crop science Crop Science Dept., University of 
Zimbabwe 

Christine Kuwaza Extension Agritex, Mashonaland East, 
Marondera 

Peter Gambara Extension Agritex, Marondera 

Maponde/Mazana Extension 

Timothy Machemedze Extension 

Justice Nyamangara Soil science 

Spider Mughogho Soil science 

Allan Chilimba Soil science 

Oslin Chivinge Weed science 

Sieglinda Snapp Soil science 

David Ngugi Agroforestry 

Agritex, Murehwa 

Agritex, Marondera 

African Centre for Fertilizer 
Development, Harare 
Bunda College of Agriculture, Univ. 
of Malawi, Lilongwe 
Soils Team, DARTS, Chitedze, 
Malawi 
DR&SS Project reviewer 

DR&SS Project reviewer 

DR&SS Project reviewer 

Dunstan Spencer Agricultural economics DR&SS Project reviewer 

Johannes Karigwindi Agronomy 

Stephen Waddington Agronomy 

CIMMYT-Soil Fert Net 

CIMMYT-Soil Fert Net 

Mulugetta Mekuria 

Akinwumi Adesina 

Agricultural economics CIMMYT-Soil Fert Net 

Agricultural economics The Rockefeller Foundation, Harare 
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Strategies to harmonize the liming work in future: 
• Site selection should cover all the relevant 

agro-ecological regions (Natural Regions II to 
IV), including soil types within these regions. 

• Site selection should occur while the crops 
are in the field. We proposed that there 
should be model farms in each of the selected 
natural regions with a holistic approach to 
soil nutrient management in crops as af
fected by pH management. 

• There remains a need to standardize proto
cols as a network so that results are extrapo
latable. 

• Strengthen linkages among research centres, 
universities and other organizations like 
ICRAF (with their work on fallow improve
ment using legumes). Need also to 
strengthen Malawi-Zimbabwe linkages. 

• Farmer groups should be broad based with 
members at a range of resource levels. 

Group 2 on Helping Farmers to Use Lime had a 
wide ranging discussion that covered 
appreciating the soil acidity problem and its 
consequences, identification of target farmers, 
access to pH testing facilities, the need to set 
target outputs, and the way forward. Three ma
jor constraints were identified: Availability of 
lime, soil sampling techniques, and knowledge 
gaps. 

They identified the following points as the way 
forward: 
Current demonstrations: We need to continue 
with lime demonstrations to expose more farm
ers to the technology. However, we should re
visit the layout of the demonstrations to simpli
fying them and include fewer variables. 

Research/Extension managed demonstrations: 
Observations in the field show the need to estab
lish research + extension managed demonstra
tions at strategic sites to backstop the farmer 
managed demonstrations. 

Synthesis and documentation of demonstration 
results: We must analyze and document demon
stration results and share this information with 
stakeholders. 

Joint DR&SSI Agritex field visits: Combined ef
forts for demonstration assessments between 
DR&SS and Agritex need strengthening. 

Dissemination of information within Agritex: 
Agritex should disseminate information gener
ated in one province to other provinces and also 
within districts in a province. 

Farmer economics: Advise farmers to adjust 
their expenditures between fertilizer and lime 
and reduce the size of their arable lands to con
centrate inputs on smaller pieces of land. 

Farmer feedback: It is important to promote and 
document farmer feedback on views and percep
tions about lime. 

Collaboration: There is need to collaborate with 
farmer organizations and lime manufacturers in 
the research and dissemination efforts for lime. 

Group 3 on Economic and Policy Aspects had the 
following suggestions: 

Economic Issues - We felt that there was not 
enough information to conduct rigorous 
economic analysis. The following were suggested 
as a starting point. 
• Review existing technical information on crop 

response to lime and then conduct a thorough 
economic analysis of crop response to levels of 
lime and fertilizer. 

• Micro-economics of household adoption of soil 
fertility management technologies - need 
technical parameters such as yield response 
and other input/output coefficients. 

• Marketing: examine input procurement and 
output markets. Socio-economic work had to 
begin with a review of past socio-economic 
research work, e.g. Food Security studies of 
the 1970s and 80s in Mangwende and 
Chihota. 

Policy Issues - We discussed policies that affect 
household abilities to adopt technologies, for 
example, 
• Credit policies: there is a need to influence 

lending to smallholder farmers by the lending 
agents such as the Agricultural Finance 
Corporation. 

• Trader support policies. 
• Marketing policies. 
• Pricing of input and outputs: examine the role 

of parastatals such as the GMB. 
• Assessment of the social and private 

profitability of soil fertility technologies such 
as liming. 

Institutional Issues -
• Need to examine supply side institutional 

arrangements to deliver inputs to smallholder 
farmers, e.g. the Reapers model, Care Agent 
program model, GMB and COTTCO models. 

• Demand-side institutional arrangements to 
improve the effectiveness of farmers in 
demanding and utilizing services and inputs. 
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Conclusion - There was general agreement by 
participants on a need for both technical 
scientists and economists to work together from 
the beginning if the work is to be carried 
forward. There was also a cause for concern that 
much of the technical and socio-economic work 
that has been conducted remains inaccessible. 
This requires strengthening institutional 
linkages for members to share information. 

Integrated Testing of Maize Varieties and 
Soil Fertility Techniques Tour and 
Workshop 
This field tour and mini workshop took place 
from 11 to 18 April and covered eastern and 
southern Zimbabwe and Manica Province of 
Mozambique. It was a joint effort between the 
SADLF Project, Soil Fert Net and MWIRNET
South Africa. 

Objectives were to: 

a) visit on-farm maize variety testing and 
related soil fertility research in Zimbabwe 
and Mozambique, 

b) discuss cost-effective maize variety testing 
that considers farmers' conditions and 
preferences, 

c) examine prospects of raising the productivity 
of smallholder maize crops through the 
integration of abiotic stress tolerant maize 
with improved management of soil fertility. 

The 45 participants were maize breeders, 
agronomists, extensionists and NGO 
representatives involved in the SADLF drought 
and low N tolerant maize breeding and 
dissemination project and their colleagues 
working with Soil Fert Net or MWIRNET-South 
Africa. They came from Angola, Botswana, 
Kenya, Lesotho, Malawi, Mozambique, Namibia, 
South Africa, Swaziland, Tanzania, Zambia and 
Zimbabwe. Soil Fert Net sponsored 12 
participants from Malawi, Zimbabwe and Kenya 
(Table 7). 

Field Tour - On the first day of the tour, we 
visited various forms of maize genotype x 
inorganic N and P and liming experiments in 
Chihota and around Marondera. We also saw 
some green manure work to emphasise to 
participants the possibility of organic soil 
fertility interventions as well as inorganic 
fertilizer. 

At Sussundenga station near Chimoio in 
Mozambique we saw a range of trials, including 
our first mother/baby drought and low N 
tolerant maize trial. Further mother/baby trials 

were seen at Avila in Nyanga North Communal 
area and at Mananure, just south of Great 
Zimbabwe. Mother trials contain a full set of 
genotypes each at high and low levels of 
fertilizer. Most of the mother trials are being 
managed by secondary schools (who appear to 
be very enthusiastic partners). Baby trials, each 
with a subset of entries from the mother, are 
allocated to neighbouring farmers. The mother/ 
baby visits also lay emphasis on the range of 
partners involved; which in addition to farmers, 
secondary schools and students, also included 
the AGRITEX extension service and several 
NGOs (Care International and the Intermediate 
Technology Development Group - ITDG). All the 
mother/baby trials we visited were well 
conducted by an enthusiastic range of partners. 
Unfortunately, this season has been wet and not 
characterised by a dry spell around anthesis/ 
silking when the new maizes would be expected 
to be outstanding. Nevertheless some entries 
were performing well relative to the checks and 
participating farmers liked them. 

We closed the field tour at Makoholi station 
where we saw further maize genotype x 
inorganic N and P and liming experiments. 
Some visitors were surprised with how poor the 
crops looked at the station Crop Production Unit 
site. This sparked an interesting discussion 
about rehabilitation of such depleted sandy soil 
sites. Later when back in Harare we paid a 
short visit to the Soil Fert Net and SADLF 
demonstration plots at CIMMYT-Zimbabwe on 
the University Farm. The Soil Fert Net demo 
plots show a range of grain and green manure 
legumes along with the Tithonia biomass 
transfer system. 

Mini Workshop - Before the field tour, each 
participant was placed in one of eight working 
groups. Each working group was allocated a 
topic relevant to the tour and a set of questions 
about the topic. Participants considered the 
topic and questions as they went through the 
tour and reported on their findings during the 
mini workshop. 

The groups considered: 

¢ Breeding goals 
¢ Variety testing approach 
¢ Trial management 
¢ Partners 
¢ Working with farmers 
¢ Economics of the new technologies 
¢ Integrating varieties with management 

and soil fertility technologies 
¢ Links of the research with extension, 
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private companies, NGOs and 
policy makers. 

There was some excellent discussion 
of these presentations at the mini 
workshop held in Harare after the 
field tour. Findings from the groups 
and ensuing discussion were 
compiled into a report that was sent 
to all participants just after the 
meeting. 

Some participants felt we are at the 
right time to develop research that 
integrates varieties with 
management and soil fertility 
technologies. This work will need to 
be planned, conducted and 
evaluated in an interdisciplinary 
manner, with farmers as collegiate 
partners. The work should include 
farmer-available nutrient resources 
in some of the mother trials. The 
low pH/soil acidity lSsue is an 
especially important one that 
requires interdisciplinary work. The 
optimum fertilizer mother trial can 
incorporate best-bet organic and 
inorganic soil fertility options. Some 
partners want to grow more than 
two mother trials and try out 
several agronomic options on them. 

Overall, participants rated the tour 
and workshop a success. 
Agronomists and soil scientists 
developed some good links with 
plant breeders. This will be very 
useful for the future. Some 
participants are developing 
proposals for joint testing of stress 
tolerant maize with soil fertility 
technologies. Soil Fert Net hopes to 
support one or two pilot efforts dur
ing the 2000/01 season. 

Network Publications 

A summary of new publications 
from Soil Fert Net is in Table 8. 

Workshop proceedings - Soil Fert 
Net members contributed eight pa
pers to Soil Fertility Improvement 
Through Agroforestry in Zimbabwe 
(1998), published as Transactions of 
the Zimbabwe Scientific Association 
72 (Supplement): 104p in 2000. 

Table 7. Participants (and their Affiliated Organizations) 
that attended the Combined Field Tour and Mini Workshop 
on Integrated Testing of Maize Varieties and Soil Fertility 
Techniques in Eastern and Southern Zimbabwe and 
Manica Province, Mozambique, 11-18 April 2000 

Participant 

Dibanzilwa Nginamau 

Fernando Sito 

Lekgari Lekgari 

Affiliation 

Ministerio da Agricultura, !IA, Luanda, Angola 

Ministerio da Agricultura, llA, Luanda, Angola 

Department of Agricultural Research, Gaborone, Botswana 

Peter Setimela Department of Agricultural Research, Gaborone, Botswana 

Stephen NandwaSF NARL, KARI, Nairobi, Kenya 

M Khoabane Agriculture Research Division, Maseru, Lesotho 

Lieketso Moremoholo Agriculture Research Division, Maseru, Lesotho 

Kempton Chavula5
F Ministry of Agriculture, Lilongwe, Malawi 

Vernon Kabambe5F Chitedze Research Station, DARTS, Lilongwe, Malawi 

Gresham NhlaneSF Chitedze Research Station, DARTS, Lilongwe. Malawi 

Webster SakalaSF Chitedze Research Station, DARTS, Lilongwe, Malawi 

Manuel Amane INIA, Maputo, Mozambique 

Miloje Denic INIA, Maputo, Mozambique 

Miguel Magalhaes INIA, Sussundenga Research Station, Chimoio, Mozambique 

David Mariote INIA, Sussundenga Research Station, Chimoio, Mozambique 

Pauline Kadhila Agriculture Office, Extension and Eng., Grootfontein, Namibia 

Jean du Plessis ARC Grain Crops Institute, Potchefstroom, South Africa 

Andre du Tait ARC Grain Crops Institute, Potchefstroom, South Africa 

Thompson Mashiloane Dept of Agriculture and Environment, Piertsburg, South Africa 

Alice Mbatha Dept of Agriculture and Environment, Hilton, South Africa 

MB Mboweni Dept of Agriculture and Environment, Piertsburg, South Africa 

Mzikayifani Nxele Dept of Agriculture and Environment, Hilton, South Africa 

R Ramugondo Dept of Agriculture and Environment. Piertsburg, South Africa 

Suzette Smalberger ARC Grain Crops Institute, Potchefstroom, South Africa 

Yolande Smit ARC Grain Crops Institute, Potchefstroom, South Africa 

George Ndlangamandla Ministry of Agriculture and Cooperatives, Manzini, Swaziland 

Hennan Akonaay Selian Agricultural Research Institute, Arusha, Tanzania 

Zubeda Mduruma Selian Agricultural Research Institute, Arusha, Tanzania 

Joshua Simbeye Refugee and Emergency Services, Dar-Es..Salaam, Tanzania 

Frank Swai Divisional Extension Officer, Karatu-Arusha, Tanzania 

Tenford Manda Mount Makulu Research Station, Chilanga, Zambia 

Herbert Masole Mount Makulu Research Station, Chilanga, Zambia 

Catherine Mungoma Mount Makulu Research Station, Chilanga, Zambia 

Marianne Banziger CIMMYT-Zimbabwe, Harare 

Chinaniso ChibuduSF Fanning Systems, DR&SS, Harare, Zimbabwe 

Julien de Meyer C1MMYT-Zimbabwe, Harare 

David Dh1iwayoSF Soil Productivity Res. lab., DR&SS, Marondera, Zimbabwe 

Ken Giller5F" Soil Science Dept., University of Zimbabwe, Harare 

Nicholas Mangombe 

Mulugetta Mekuria5
F 

Lucia MuzaSF 

Justice Nyamangara 

Kevin Pixley 

Bindi Vivek 

Crop Breeding Institute, DR&SS, Harare, Zimbabwe 

CIMMYT-Zimbabwe/Soil Fert Net, Harare 

Agronomy Institute, DR&SS, Harare, Zimbabwe 

African Centre for Fertilizer Development, Harare, Zimbabwe 

CIMMYT-Zimbabwe, Harare 

CIMMYT-Zimbabwe, Harare 

Stephen Waddington5 F CIMMYT-Zimbabwe/Soil Fert Net, Harare 

":,~2_!!?,nsor~."~Y~~"~"~!~~-·"•'"""'*'-~=" 
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Several members of Soil Fert Net contributed pa
pers to Maize Production Technology for the Fu
ture: Challenges and Opportunities, Proceedings of 
the Sixth Eastern and Southern Africa Regional 
Maize Conference, CIMMYT Maize Program and 
Ethiopian Agricultural Research Organization. 
These proceedings were distributed early in 2000. 

Special publications - Two thousand copies of a 
general brochure about Soil Fert Net were 
printed in December 1999 (Figure 4). 

The Economic Potential for Smallholder Soya
bean Production in Zimbabwe, by Joseph Ru
sike, Chris Sukume, Andrew Dorward, Sheu 

Mpepereki and Ken Giller of the Departments of 
Agricultural Economics and Extension and Soil 
Science and Agricultural Engineering, Univer
sity of Zimbabwe, and the Department of Agri
cultural Economics, Wye College, University of 
London, was produced as a Soil Fert Net Special 
Publication. 300 copies were printed and distrib
uted in March 2000. 

Best Bet brochures - In our brochure series on 
Best Bet soil fertility technologies, Sheunesu 
Mpepereki of UZ and Stephen Carr of Malawi 
developed brochures on soyabeans, Trust Sithole 
of SPRL developed a brochure on Liming in Zim
babwe and Rob Gilbert of DARTS one on Velvet 

Table 8. Publications Produced by the Soil Fertility Network for Maize-Based Fanning Systems, 
October 1999 to September 2000 

Series and Number Title Author(s) Date Produced 

Newsletters: Target (Issues 20 to 23) Compiled by Soil Fert Net Oct 1999, January, 
Coordinator. Open to April and July 2000 
contributions from all 

Working Papers: Liming in Zimbabwe: A critical look David Dhliwayo, Linus December 1999 
Research Results 5 at the potential recovery from acid Mukurumbira, Trust Sithole, 

soil infertility in the communal Happymore Nemasasi Danisile 
areas of Zimbabwe Hikwa and Tendai Gatsi 

Research Results 6 The adoption of soil fertility Tendai Gatsi, Mauricio R Bellon October 2000 
technologies in Chihota, and Peter Gambara 
Zimbabwe: Potential and 
constraints 

Workshop Report: "Best ber soil fertility Soil Fert Net Coordinator (with October 1999 
technologies, revisited for Malawi ICRISAT) 
and Zimbabwe 

Special Publication: The economic potential for Joseph Rusike, Chris Sukume, February 2000 
smallholder soyabean production Andrew Dorward, Sheu 
in Zimbabwe Mpepereki and Ken Giller 

Best Bet Technology Soyabean: A versatile grain Compiled by Sheunesu November 1999 
Leaflets: legume for smallholders Mpepereki and Ken Giller 

in Zimbabwe 

Magoye soyabean: A versatile Compiled by Stephen Carr December 1999 
cash and food crop for smallholder 
farmers 

Dorowa phosphate rock- cattle Compiled by David Dhliwayo February 2000 
manure, phosphocompost 

Liming of smallholder soils in Compiled by Trust Sithole May 2000 
Zimbabwe 

Mucuna (Kalongonda): The best Compiled by Robert Gilbert May2000 
legume for soil fertility in Malawi 

Information Brochure: Soil fertility network for maize- Soil Fert Net coordinator December 1999 
based cropping systems in Malawi 
and Zimbabwe 

Annual Report: Soil Fert Net annual report for Soil Fert Net coordinator November 1999 
1999 
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Soil Fertility Network for 
Maize-Based Cropping 

Systems in 
Malawi and 

Zimbabwe 

"Soil Fert Net" 

Figure 4. A general brochure about 
Soil Fert Net 

Bean for Malawi. 3000 copies of each of these 
brochures were printed and distributed during 
the report year. 

David Dhliwayo developed a technology bro
chure about his work on phospho-compost. This 
was published as a limited edition by Soil Fert 
Net in February and has been reprinted several 
times because of the demand. 

Additionally, AGRITEX staff in Marondera have 
produced a set of technology brochures for farm
ers. These cover liming, fertilizer use and reci
pes for soyabean. Some are in English and some 
are in Shona. About 3000 copies of each are be
ing produced by the AGRITEX Information 
Unit. 

Network working paper series - Network 
Research Results Working Paper 5, Liming in 
Zimbabwe: A Critical Look at the Potential 
Recovery from Acid Soil Infertility in the 
Communal Areas of Zimbabwe, by David 
Dhliwayo, Linus Mukurumbira, Trust Sithole, 
Happymore Nemasasi Danisile Hikwa and 
Tendai Gatsi, of SPRL and AI, DR&SS, 
Zimbabwe, was produced and distributed in De
cember 1999. 

External Conferences Attended by the Co
ordinators 
These included: 
• CIMMYT Regional Project 1 (Food Security in 

Sub-Saharan Africa) Planning Meeting, 4-7 
January 2000, Nairobi, Kenya, (SRW and 
MM). 

• CIMMYT Project Meetings, 20-24 March 
2000, Texcoco, Mexico (SRW gave presenta
tion and written report on achievements in 
Regional Project 1, and MM). 

• International Conference on "Understanding 
Adoption Processes for Natural Resources 
Management for Sustainable Agricultural 
Production in Sub-Saharan Africa", 3-5 July 
2000, Nairobi, Kenya, organized by ICRAF 
and Cornell University (MM and SRW pre
sented paper on soil fertility technology adop
tion potentials). 

• Workshop on "Improving the Soil Fertility 
Status of Maize Based Systems in the Hills of 
Nepal", 16-18 August 2000, Lumle, Nepal 
(SRW presented 3 papers on the work of Soil 
Fert Net). 

• Workshop on "Combining Crop Modelling and 
Farmer Participatory Approaches", 24-29 Sep
tember 2000, Great Zimbabwe (CIMMYT and 
ICRISAT) (SRW). 

Network-Related Papers with a Contribu
tion from the Coordinators 
Banziger, M. , J. de Meyer, K.V. Pixley, B. Vivek, 

S.R. Waddington, M. Mekuria, Z. Sha
mudzarira, C. Vaughan, B. Kamanga and B.T. 
Zambezi (2000). CIMMYT-Zimbabwe 2000 Re
search Highlights, Harare, Zimbabwe. 37p. 

Bellon, M.R., P. Gambara, T. Gatsi, T.E. Ma
chemedze, 0. Maminimini and S.R. Wadding
ton (1999). Farmers' taxonomies as a partici
patory diagnostic tool: Soil fertility manage
ment in Chihota, Zimbabwe. Economics Work
ing Paper 99-13. Mexico,D.F.:CIMMYT. 18p. 

Giller, K.E., S. Mpepereki, P. Mapfumo, P. Ka
sasa, W. Sakala, H. Phombeya, 0. Itimu, G. 
Cadisch , R.A. Gilbert and S.R. Waddington 
(2000). Putting legume N2-fixation to work in 
cropping systems of southern Africa. In: Nitro
gen Fixation: From Molecules to Crop Produc
tivity (F.O. Pedrosa et al., eds) , Kluwer Aca
demic Publishers, The Netherlands. pp. 525-
530. 

Grace, P., P. Sanchez, J. Ingram, C. Palm, R. 
Wassman, M. Fisher, R. Thomas, F. Chandler, 
W. Bowen, R. Reid, M. Wopereis and S. Wad
dington (2000). The consequences of interna-
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tional agricultural research on greenhouse gas 
emissions. A report prepared on behalf of the 
CGIAR Inter-Center Working Group on Cli
mate Change. 

Hikwa, D. and S.R. Waddington (1998). Annual 
legumes for improving soil fertility in the 
smallholder maize-based systems of Zim
babwe. Transactions of the Zimbabwe Scien
tific Association 72 (Supplement):l5-26 
(published in 2000, but dated 1998). 

Jeranyama, P., O.B. Hesterman, S.R. Wadding
ton and R.R. Harwood (2000). Relay
intercropping of sunnhemp and cowpea into a 
smallholder maize system in Zimbabwe. 
Agronomy Journal 92:239-244. 

l\4elruria, M. and S.R. Waddington (2000). Initia
tives to Encourage Farmer Adoption of Soil 
Fertility Technologies for Maize-Based Crop
ping Systems in Southern Africa. Paper pre
sented at an International Conference on 
"Understanding Adoption Processes for Natu
ral Resources Management for Sustainable Ag
ricultural Production in Sub-Saharan Africa", 
3-5 July 2000, Nairobi, Kenya. 

Mushayi, P.T., S.R. Waddington and C. Chiduza 
(1999). Low efficiency of nitrogen use by maize 
on smallholder farms in sub-humid Zimbabwe. 
In: Maize Production Technology for the Future: 
Challenges and Opportuniti£s. CIMMYT Maize 
Program and Ethiopian Agricultural Research 
Organization. pp. 278-281. 

Keating B, S. Waddington, Z. Shamudzarira, P. 
Grace, D. Rohrbach, S. Snapp, J. Dimes, P. 
Carberry and M. Robertson (2000). Exploring 
farmer options for maize production strategies 
via scenario analyses using the APSIM 
model - an example of the approach. Risk 
Management Project Working Paper Series 
00/02. Mexico, D.F.:CIMMYT. 12p. 

Shamudzarira, Z., S. Waddington, M. Robertson, 
B. Keating, P. Mushayi, C. Chiduza and P. 
Grace (2000). Simulating N fertiliser response 
in low-input farming systems 1. Fertiliser re
covery and crop response. Risk Management 
Project Working Paper Series 00/05. Mexico, D. 
F.:CIMMYT. Sp. 

CIMMYT and EARO (1999). Maize production 
technology for the future: Challenges and op
portunities. Proceedings of the 6th Eastern 
and Southern Africa Regional Maize Confer
ence Proceedings, Addis Ababa, Ethiopia. CIM-

MYT Maize Program and Ethiopian Agricul
tural Research Organization. 399 p. 

(This publication contains many papers by mem
bers of Soil Fert Net and from colleagues in 
eastern Africa). 

Training Material - SRW has been closely in
volved with the development of a case study on 
soil fertility aspects of "Maize Production in the 
Communal Areas of Zimbabwe'', developed by 
Simon Chater of Green Ink, and completed in 
June 2000. This case study is part of the pro
posed training course on "Sustaining Productiv
ity in Wheat- and Maize-based Cropping Sys
tems", CIMMYT, Mexico. 

At the request of authors, the coordinators con
tinued to review drafts of many publications by 
Network members, including conference papers 
and journal articles. 

The following CIMMYT-Zimbabwe staff are sup
ported under the Rockefeller Foundation Soil 
Fertility Network grant: 

Stephen R Waddington, Maize Agronomist 
Mulugetta Mekuria, Agricultural Economist 
(30% time) 
Johannes Karigwindi, Research Assistant 
John Chifamba, Recorder/Field Assistant 
Rudo Shongedza, Secretary (50% time) 

Acknowledgement - The coordinators would 
like to thank the many members of Soil Fert Net 
that have contributed much of the information 
used in this report. 

SRW and MM, Harare, 28 November 2000 
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The Soil Fertility Management and Policy Network for Maize-Based 
Farming Systems in Southern Africa 

Soil Fertility Network Coordinators 
CIMMYT Maize Research Station 
P.O. Box MP 163 
Mount Pleasant 
Harare, Zimbabwe 

Phone: (263) 4 301807 
Fax/Phone: (263) 4 301327/301945 

The University of Zimbabwe Farm 
12.5 km Peg 
Mazowe Road 

E-Mail: CIMMYT-Zimbabwe@cgiar.org 
S. Waddington@cgiar.org 
M .Mekuria@cgiar.org 


