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Intro-d-u-ction: Many agricultural research programs in developing nations now 
include an on-far).rm "e.3earch comp:onent. Todays discussion pertains to this type 
of resevcch. More particuiarly it. pertains to on-fa.m research dealing with limited 
resource farmers. ATIP has been working with limited resource farmers in an on. 
fam research progr '-n in north eastern lBotswan- (Tuturne Agricultural District)
since 1983. 

TheBotswlana _Settirig: Botswana, located 1.n thf ceittral part of Southern Africa is 
a semi-arid area receiving 450-500mm of rain -a year in the cropping arenas (less in 
the western ind southern regions). Poor soils and a highly variable rainfall 
distribution between years, within years, and even between lan0s areas in the 
same village, create a harsh environment for rainfed crop production. 

Approxim,.,iy 70 perc-n..t ' the popul-tion live in rurai areas and are engaged in 
small scale arable agriculture. There are more tian 83,00) rural household 
cultivtini. approximately 300,000 liectares of land. Of the total rural households. 
30,400 (36.5%) do not owr cat'me, while txen percent, cn' the households own ap.
proximately 30 percent (2 million hI..ad) of the national herd. Mos . rural households 
operate a small mixed crop-livestock farming system. The n .xed cropp'ng sysLem 
is based on scightim with millet, cowpeas, groundnuts, and melons as secondary 

cro:-,s. The traditionmA cultivatior, pattern is to plant small areas by broadcasting 
seed hnd plowing with a !roldbof,.'( plough. This i.' done after each planting rain 
for a thee to foul rmonth period. Oxen, tractor and donkey traction are used, with 
only half of Lhe households controlling their own traction. Yields tend to be low, 
approximately ?., kgs :,-r hectare for sorghum, and Botswana farmers normally 
produce only about .30 percent of the country's basic grain requirements. 
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Agronomy and Dept. of Agricultural Economics, and Senior TechnIcal Officer, Dept. 
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Farm families gene-ailly rely on livestock (both cattle and small stock) and off-farm 
activities, supplemented by government drought relief programmes, for their 
subsistence. Hence the limited resource farmer does not operate as a subsistence 
farmer, but as a substitution farmer, who will use any grain harvested to 
substitute for food which would have been purchased with funds from other source. 

ATIP 	 Agroriomic _esea,,h: (n-farm agronomic reiearch in the Francistown area 

b-gan 	with traditionally desigoed, researcher mai.:"-ed experiments, conducted on 
farmers fields. Within the first two years, three basic problems with this approach 
became apparent. 

First., theie were physical constraints on the ,,umbner of experimental sites which 
could be implemented in this fashion. Five experiments, each implemented at three 
locations meant 15 locations to manage, arid these absorbed most Uf the researchers 
time. However, production constraints within the region were myriad. Additionally 
a "Package" approach was not practical because of the climatic variation both 
bhetween and within seasons, and because of the heterogeneity among farmers in 
terms of dral-, labor and, capital resources. Thus there was a need to de'velop 
technology "options", which meant greatly expanding the range of research topics 
that could be addressed. 

Second, it was observed that when the on-farm researchers had committed most of 
their time to the management of specific experiments, it became difficult for them 
W respond adequately to the needs of other client groups. For example, commodity 
research teams on research stations were developing useful technology options 
such as new planting equipment and crop genotypes which needed testing under 
farmer's field conditions. Extension personnel were requesting assistance in 
developing and implementing demonstration trials, and farmers were raising 
questions in the field regarding topics that. researchern were not examining. Thus 
the highly structured on-fcrn research p:'ogram did not have sufficient flexibility 
to respond to the developing needs of on-station researchers, extension and 
farmers. 

Third, it became apparent that conducting exper-nmvrnts on farmer's fields did not 
mean that farmers were participating directly, in the technology development 
process. The research agenda and experimental design were still controlled by 
researchers, with farmers doing the implementation and occaaionally giving their 
opinions on the experiments in an ad hoe fashion. 

To address thiese three important issues, the concept. of farmer testing groups 
(FTG's) evolved. The objectives of the FTG's included: 

(a) 	 To b.c.aden the scope of research topics to address a wide range of 
potentiat y useful technology options; 

(b) 	 To provide the flexibility in the on-farm research program necessary to 
respond to the developing needs of station-based commodity research teams, 
extension personnel and farmers; and 

(c) To ensure direct farmer participation in the technology evolution process. 
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At present, in the ATIP work in the Francistown area, approximately 60 percent of 
research resources (and 70 percent of researcher time) are committed to a long 
term traditional type of research program. Approximately 40 percent of research 
resources and 30 percent of researcher time are devoted to the FTG activities. 

The following is a brief description of how these FTG's 'operate, and their 
effectiveness in achieving the above objectives. 

FTG Operation: The groups are composed of researchers, extensionists (from 
village, district and regional levels) and farmers. The groups are open to any 
village farmer who is interested in. participating. At the first meeting of the gioup, 
researchers (both station-based and on-farm) discuss a wide range of technology 
options, addressing as many production constraints as possible. Farmers are also 
requested to raise questions on problems which they feel have not been adequately 
addressed. From the list of technology options which is thus developed, individual 
farmers select specific technology options they wish to test. Each farmer conducts 
their own trials, on their own farms, on the options they have selected. However, 
across farmers, trials of specific technology options are conducted according to a 
rautually agreed upon trial design. (e.g. a cowpea variety trial, if selected for 
estng by ten farmers, would ho, implemented using the same set of varieties, on 

the same size plots and with the same seeding rate, at all ten locations.) This 
allows subsequent statistical analysis. New equipment, small amounts of seed and 
required chemical inputs are provided by researchers. To aid statistical analysis, 
researchers also visit each trial once (during the season to verify proper 
implementation. Throughout the season, farmers, researchers and extension agents 
meet as a group on a monthly basis. At these meetings, farmers discuss their 
progress with the trials, their observation and any problems encountered. Possible 
solutions t,) problems are discussed by the group. 

Data Output: Researcloers collect date on the dates of field operations, the crop 
ana variety used (known because of the standard trial design and the use of 
resertr-her provided seed). The type of equipment used is also recorded. At the 
end of the season research staff weigh grain yields and conduct end-of-season 
farmer assrssmerit interviews. These interviews are used to quantify farmer's 
opinions and perceptions of specific technology options (e.g. crop genotypes). 
Results are reporte d both to farmers and to other interested researchers. 

Prqgress _to a),-te: In 1985-86 the first group was formed in one village and 
includd 12 participating farmers. During the 1987-88 season FTG's in three 
villages involved 134 voluntary participants who successfully implemented 152 trials 
(additional trials were attempted but were improperly implemented, destroyed by 
pests, or not implemented due to lack of traction, etc.) Nine different technology 
options were tested including three equipment prototypes (a hand row planter, a 
two-furrow plow and an inter-row cultivator), a cowpea variety trial, two tillage
/planting systems (double plowing, and rov- planting), one new cropping system, 
and two chemical input options (phosphate fertilizer and treated groundnut seeds). 
The number of technologies involved showed that a wide range of options could be 
tested using the group format. This range of options (and the number of 
replications) would have been difficult to encompass under a researcher managed 
testing program given ATIP staff limitations. 
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Information Output The FTG format provided ATIP staff with information on 
technology performance under varied physical and climatic conditions across the 
region. Feedback on implementation problems was immediate, through the monthly 
meetings, and the formal end-of-season survey provided quantifiable information 
on farmer's perceptions and options on each technology tested. Village differences 
in resourc-e constraints, and associated technology needc, were quickly identified 
through the process of farmers selection of technologies, their discussion of 
problems during monthly meetings, and through the formal end-of-season survey. 
All of this information helped to identify specific niches for the different 

technology options within the farming system. This type of information could be 
useful to extension agents who wish to more accurately target (i.e., make location 
specific) reccmrmendations. 

SumarY: For a relatively minor input of researcher time, FTG's provided the on
farm research program with: 

(a) 	 the capacity to rapidly examine a wide range of technology options; 

(b) 	 direct farmer participation in the technology development process; 

(c) 	 the flexibility to respond to research needs identified by on-station 
researchers, extensionists, and farmers; 

(d) 	 a method foi- te:;t'ing technology performance under farmer management, and 

assessing the acceptability a the technology;and 

(e) 	 a method for r?fining the targeting of technologies. 

Thus the FTG's greatly enhanced the efficiency of the on-farm research program 
by expanding the program capabilities without radically increasing program costs. 
Simultaneously tiey ensured direct farmer participation in the research program. 

Within the FTG's, the farmer participants decided which technology options they 
would work with. This ensured that the work done directly addressed their 
perceived needs and interests, and fit within their resource limitations. This is 
probably the major factor involved in the productivity and popularity of this 
approach. 
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