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Participative farmer testiﬁg of low input technologies’

M.N. Versteeg and V. Koudokpon?
Agronomists, IITA Benin Station, Cotonou, Benin

Introduction

Participative experimentation of technolo-
gies by farmers was initiated inearly 1986
in Mono provinee, Benin, within the frame-
work of a project called “Recherche
appliquée en milicu réel” (RAMR). This
project is carried out jointly by the Beninois
Institute of Agronomic Research, with
technical assistance from the Royal Tropi-
cal Institute (KIT) in Amsterdam, the Neth-
erlands. and the International Institute of
Tropical Agriculure (I'TA) in Ibadan,
Nigeria. On-farm experimentation has
aimed at the development of a methodol-
oey for both increasing farmer participi-
tion and enhancing interdisciplinary col-
lahoration. Another objective has been to
develop feasible technologies that can ef-
fectively be spread by extension agencies.
with & good potential for u high degree of
farmer adoption.

The RAMR project is active in regions

typical of three major ecological zones of

southern Benin. This paper deals with ex-
periences on the Adja plateau, represent-
ing one such zone. The traditional system
of restoring soil fertility here is based on a
1215 year planted fallow of a dense (800~
1800 trees ha-1) oil palm grove, which is
economically attractive because of the
palm wine output when the fallow is
cleared. This palm wine is further distilled
into marketable liquor, Due o mounting
demographic pressure, the system is no
longer viable and decling in soil fertility is
a major concern for farmers (Kang et al.
1991).

On-farm testing, involving effective farmer participation, is an essential tool in
developing improved technologies that address issues faced by farmers. But
such testing is often hampered by practical problems. For example, some practices
that need to be included for comparative purposes—and for maintaining scientific
rigor—simply hold no immediate attraction for participating farmers. Discussed
here are some ways to overcome this obstacle, based on experiences in testing
four low-external input technologies with farmers in Mono province, Benin; the
tests aimed to arrest or reverse declining soil fertility. The authors stress that
addressing a real issue the farmers face is vital to ensure their wholehearted

participation in on-farm research.

Historical background

Experimentation on soil fer
1986-89: an exploratory phase
In 1986 and 1987, on-f
were originally started with fentilizer ap-
phications. The trials indicated i
fertilizer responses in maize
though in about half of the fields. the
application produced less extramaize than
is needed (750 kg ha-1) 1o reach a benefi/
cost ratio of two (Versteeg and Huijsman
1991}, Very large variability was found
among farmers’ fields and o considerable
number of them produced poorly (Fig. 1).

At the same time, the team installed
some researcher-controlled demaonstra-
tians of novel technologices, such as alley
cropping, cover crops,

arm varietal wials

e five muleh.

These demonstration fields were very im-
portant for on-farm participative experi-
mentation later on.

In 1987, two pioneer farmers volun-
teered 1o plant 4-m spaced Lencacna
lewcocephala hedgerows on rather infertile
plots. The hedgerows showed a ver:
development, but nevertheless reached a
sonable establishment after about 21/,
vears. The experience of these pioneer farm-
ers, who were partly interested in the pro-
duction of fodder for goats. also proved
useful in later discussions with the farmers.

In 1988, on-farm trials were started
with short-season fallows of pigeonpea
and mucuna (Muctna priviens var, wilis).
The pigeonpea tests exposed the very ex-

slow

hausted soils, where this crop barely grew,
but mucuna seemed to perform better in

similarly poor spots. Mucuna tests were

initiated mainly on farmers” intiative, not
so much to address the soil fertlity issue,
but to tackle a serious problem from the
weed, fmperata cylindrica. Farmers were
very impressed by the smothering of this
weed in the demonstration field. The trig
decisively confirmed mucuna’s effective-
ness insmothering imperata (Versteeg and
Koudokpon 1990), and they also showed
its powerful soil ferulity potential (Table
1), As a result, mucuna became very popu-
lar during the successive vears.

In 1989, farmers with very exhausted
fields were invited 1o plant either mucuna
(annual cover crop solution) or Acacita
anrienliformis (perennial agrofo
lution). In that same year, an animal pro-
duction section was added to the on-farm
research (OFR) team. which assisted in
i ling alleys of leucaena and gliricidia
in six farmers” fields. Here, emphasis was
put on additional forage production for
goats and sheep, especially during the erop-
ping season. Even so, for most of these
farmers the soil fertility aspect was very
im]umui:t as well.

These experiences were discussed in
periodic farmers” meetings, They demon-
strated the importance of the soil fertility
problem in the region and the interest of
farmers in several of the tested methods,
including the alley cropping option. We
learned, however, that due to the very high
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Figure 1. Stability analysis of maize yields measured during the first seasons of
1986 and 1987, of a local and an improved variety (TZSR-W) measured in farmers’
plots with (+) and without (=) feriilizer (NPK: 37-23-14 kg ha-1). Broken lines show
the linear regression for nonfertilized treatments, continuous lines those for

fertilized treatments.

variability of the farmers” houscholds (re-
varding ph
factors), dilterent options are probably
needed for different situations.

ical s well s socioeconontic

Participative experimentation on soil
fertility, as from 1990
Because the sitwation was complex and
different types of Furmers needed different
solutions, they were invited (o lake part s
a group to discuss the soil fertility issue on
the basis ol cxperiences obained so lar
(including their own indigenous methods)
and W continue or 1 sk esting opuons
that were judged interesting for their indi-
vidual situations. Physically, two situa-
lions were distinguished: (1) helds with
still reasonable fenility; and (i) completely
exhausted Tields, for which special
{*shoek™) treatments would be necessary.
For the first group of felds, we dis-
cussed two lechnologies:
o Alley cropping, with—aHer:
hedgerows of (directly sown) Gliricidia

Thig

sepin and Lewcaena fewcocepltala, simi-
lar 1o the system introduced on-farm by
the International Livestock Centre for Al
rica (ILCA) in Nigeria (Ana-Krah and
Francis 1987).

2. A pigeonpea (Cajanus cajan) short-
season fallow, where pigeonpea is iner-
cropped with maize during the first rainy
season (one row ol pigeonpea per two
maize rows) (Versteeg and Huijsman
1991). The latter \'\'slt.:m allows the

f

preconpea o cover the Nield compleiely
du

the second season and the follow-
ing dry season, Alter the grains and the
thicker stems (lor lTirewood) have been
harvested. the rest of the biomass is used
as muleh and as green manure for two
miize crops the following vear,

sted
ons:

For the exhausted elds, we s
il farmers consider two other op
3. Planting (with seedlings) an improved
lallow (Rocheleau et al, 1988 ol densely
planted Aeacio auricaliformis ees (2600
trees hac 1), a fust-growing leguminous spe-

cies which is able to grow under very poor
.\'!Iil L'l!!]dllil_)ll‘i '\||'|d cun []I'(Ill“L’L‘ i i|1l|’lbl'-
tant amount ol slowly decomposing litter
and high quality fuelwood.

4. Relay plunting a leguminous cover crop
ol Mucuna peurieas var, wefllis || omomh
after sowing the first-season maize, which

gives a denfe mucuna cover during the
second season (Versteeg and Koudokpon
1990), During the dry season. the cover
dies and dries. and the mulch is used 10
lertilize o new lirst-
which will be again relayed with mucuna,
ete. Adter a number of such mucuna cov-

ers during successive second seasons, soil

RO TR A Lrop,

lertility 1s eapected W regenerine,

After restoration ol maize yields 1o an
acceptable level, the iy decide o
continue with one of the first two options

Tor maintaining the achieved soil fertility
level of the plon.

I'roblem
technology testing

riented groups in

Grouping of Lomers who shared an im-
portant problem helped 10 increase -
ers” motivation and participation, Iiscuss-
ing dilferent technologies appropriate for
different sitwations and leaving il 1w the
furmer 1o decide wlin o test in lis/her
owit Tield appeared to further increase pa
tficipation and mativation, Discussions in
the group were very lively. Farmers also
became well informed about resulis and
Tormed impressions of methods other tha
those they were using themselves,

Test results

Maintaining fertility of reasonabiy
Tertite fields

During the irst 2 years of the liscussion
sroup. 532 larmers established the alley
cropping option and 35 Lrmers the
pigeonpea one. Although in wials during
1988/8Y the pi

given an av

seonpet oprion had only
s 245 nguee vicld -
provement {ol 375 kgl in the season im
mediately following the

eonpea (Tuble
2y, several farmers were altructed by the
fact that pigeonpea is o marketable prod-
uct in the region. Many ol the pigeonpea

Fmers, and among them most women

Table 1. Average maize yield (kg ha-') oblained on the Adja plateau during different

seasons in plots treated as indicated.

Comtinuously eropped plns
(Ccrop rotation)

Trial and season'

Demonstraiion plot [988A
Farmers 1989A: local variely
Farmaers 1989A: improved
Farmers 19898 local variety
armers 19898 improved variety
an

(Maize/cowpen)
(Matze/various)
v (Maize/various)
(Muaizefvarious)
[Muizefvarious)

Plos Plots

afer T alier

pigconpen mucung

a1t 1540 2070
1380 15370 110
1660 1920 2430
430 530 1150
Gilh TR0 1450
O 1270 1802

1. A= |st (main) rainy s

son: B = 2nd (small) rainy season,

HTA Research  No 8 Mareh 1994



/

/

farmers, were nonowners, who did not
have the possibility to choose the alley
cropping oplion.

In 1991, effects similar 1o those of

1989 were observed For the pigeonpea ful-
low interms of maize und pigeanpea yields,
An improved pigeonpea variety increased
iy vield from 350 ke ha-lo 550 ke ha- L.
but furmers unanimously rejected it be-
ise of bad cooking and taste character-
istics. The modest soil fertility improve-
ment and lack of better alternative variet-
ies for the low-yielding local pigeonpea
seemed o cause a general decline of farm-
ers” imterest in this aliernative, The alley
crapping option was chosen by a highly
rlly no
problems with the installation of the
hedgerows, after some group training con-
ceming a hot water tr

motivated group, who had g

ment of leucaena

and the use of ple sowing de-

vice for accurate distance and sced depth
(Fig. 2). The two alley species were re-
layed into the maize crap after it st
weeding, Of importance was the additional
training of farmers regarding the extra care
needed for the first two weedings of the
hedgerow lines. Therealer, plants were
sufficiently developed and no more diffi-
culties were observed in maintenance.
Among laadowning furmers, the alley op-
tion was usually chosen because it left

thent with the possibility Tor continuous
cropping during both rainy seasons, The
prospects of producing forage for small
ruminants and good quality firewood were
additional anractions for this choice, Fi-
nally, the two “pioneer farmers™ had been
satisfied about the efficiency of the alley
system and persuaded many other farmers
10 fest it.

Several of the alley farms in the Mono
provinece were planted in rather marginal,
relatively less fertile fields and one of the
“shock treatments”™ would probably have
been a better option. Another problem that
came up during the dry season was tha
free-roaming goats discovered the young
leucaena hedgerows of some plots and
arazed them all successively, causing con-
siderable damage. Gliricidia hedgerows
were, however, barely touched. In this
densely populated region with many ham-
lets, goats may become a serious practical
e was extensively
discussed within the group and most farm-
ers thought that it would not be a problem
in fields located > 500 m from the village.

As expected at this early stage, no sig-
nificant maize yield diﬂ'u:ences could yet

problem. The goat iss
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Figure 2. Simple sowing device for se-
curing the direct sowing of Leucaena
leucocephala and Gliricidia sepium al-
ley rows at the right depth (2 em) and the
right within-row spacing (12.5 cm, or 8
plants per m alley).

be observed between cheek fields and al-

ley plots. Even so. several more farmers
wished to establish an alley the next year
(1992), Ax we did not include these new
Farms Tor biological measurements, we lim-
ited our assistance 10 providing sced and
advice. The objective was to let these farm-
ers install the new alleys mainly on their
mee from their more ex-

owr, with assis
perienced colleagues. who had the ex-
amples in their field. In this way, we hoped
1o maximize the farmers” own adaprations
and interpretations ol the introduced alley
farming concept.

Regenerating very exhausted lields

A large part of the group who tried one or
the other shock treatment started these

treatments in 1989, About half of them
chose the mucuna option, the other half

the acacia option. Benchmarl vieldsof the
first season (relayved or mixed-cropped)
maize were indeed very low: less than 200
kg ha-l on avernge for both subgroups.
But the next year (1990), we obtained very
encouraging results from the effect of the
preceding mucuna on the exhausted plots.
where average maize vields improved 10-
Told. to about 2 1t ha-! after only one vear,
Belore this result had been measured. a
majority of the new “shock™ farmers chose
the mucuny option, but it appeared that
mast of them got rather high benchmark
yields, and thus did not Fall within the
aroup with exhausted fields. This pointed
incre,

sing popula for mucuna as

a soil fenility improver, as so far it had
primarily been popular Tor its ability 10
smother the imperata weed, Similar posi-
tive effects of mucuna mulching on maize
and soybean yields under poor. fenility
were reported in Indonesia (Suwardjo and
Sukmana 1987).

As a consequence of these spectacular
Tiest results with mucuna, 20 new farmers
with exhausted Nelds chose this option in
1991, a threetold inerease over the vear
befare. The benchmirk yield of this new
aroup was 540 kg ha-! for the local maize
e 757 kg ha ! for the improved
maize. The impressive yield increases in
only | year with mucuna resulied also in
only a few farmers choosing the
agroforestry option with acacia in 1990

Table 2. Summary of yield averages (kg ha-') obtained in farmer-managed pigeonpea
short-season fallow trials. Each trial took two years. First year (1988 and 1990):
pigeonpea/maize intercrop and seccnd season fallow; second year (1989 and
1991): effect of preceding pigeonpea fallow on maize yields,

No pigeonpen

With pigeonpea

Trial,
year, and Local  Improved Mean Local  Improved Mean Pigeon- LSD
season maize  mmize  maize maize  maize maize  pea  (3%)
First teial (1988/90: 25 farmers)
TYaEH, 1st 1620 590 1755 1460 1940 1700 — NS
1988, 2nd 910 1120 1015 — — — 310
1989, Ist 1350 1730 1540 1500 2240 205
1989, Ind 435 663 350 530 TR0 NS
Total production
of 1988 and 1989 4313 3403 4860 3580 4960 4270 310
Second trial (1990/91: 29 farmers)
1990, 1st 1190 1660 1425 1070 1550 1310 —
1990, 2nd not measured? — — — 300 NS
1991, 1st §00 1200 1000 1250 1450 1350 — 170

1991, 2nd not measured”

3
not measured=

1. LSDat 5% for differences in means of maize vields (over both varictics) from plots with and without

pigeonpea fallow treatment. NS = not significant,
No measurement because of workload from monitoring 70 more parallel farmer plots with other soil

14

amendments in IO,
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and 1991, despite the actual acacia plots
showing very vigorously growing trees
much better than leucaena and gliricidia in
comparable marginal plots.

Maintaining scientific rigor in long-
term participative studies

Farmers are generally not very interested
in the necessary provisions for drawing
sound scientific conclusions, such as the
nstallation of a permanent check plot and
i fenilizer treatment of only a randomly
chosen part of the field. Often, such meu-
sures are seen as a burden that makes no
sense 1o them. Insisting on their compli-
ance could mean that the towl activity
becomes a peculiarity of the researcher,
resulting in a substantial loss of farmer
participation and involvement,

On the other hand, sound scientific
interpretation of on-farm trials is very im-
portant for acceptance of results by on-
station researchers, which is vital for ef-
fective use of the feedback w improve the
efficiency and relevance of station research
efforts in plant breeding, soil fertility im-
provement, and other agronomic issues,

The art is 1o find ways to keep the
Tfarmers interested in the trial and enable
them to monitor it independently from the
researchers. Much is already gained when
the research subject is oriented toward one
of the farmers” own important problems.
Second, the design chosen must be suffi-
ciently uncomplicated and clear for inde-
pendent farmers” interpretation, such as
two or three treatments in adjacent plots
for one-factor trials, a crisscross desion
for trials with two factors (Versteeg and
Huijsman 1991), and a stepwise trial set
up for three or more factors (Mutsaers et
al. 1986).

Another method to maintain farmers’
interest is 1o include a subtreatment, such
as one or two improved maize varietics, or
a basic fertilizer treatment, which involves
a fringe benefit for farmers because the
necessary inputs are provided by the re-
searchers. Anextratreatment also increases
the interest for other on-station research-
ers, such as breeders or soil scientists,
When using a crisscross design, the farmer
feedback becomes more interesting as well,
Finally, by using one or two common maize
varieties for all the trials, there is a possi-
bility for mutual comparison of these tests,
as. for example, in comparing the
pigeonpea fallow trial with the results ob-
tained with the alley cropping farmers,

Input incentives, such ag fertilizer or
improved maize seeds, should not be so

8

substantial. however, that the farmers’ jn-
terest becomes mainly “the gift” and not
the research subject. It is, therefore, wise
1o set a limit to the experimental area. If
the farmer’s plot is larger. the surrounding
field can be an interesting observation area
as o check plot or as a place where the
atractiveness of the innovation can be
Judged from the level of “auto-extension”™
of the technology concerned, without such
input incentives.

I the case of the Mono provinee, where
there is much pressure on land and farm-
ers” plots are commonly rather small, a
special problem for long-term trials is how
to obtain proper check plots. Farmers rea-
son that they do not need a check for their
own interpretation, as they know the refer-
ence level by heart. They like to solve the
problem in the total plot and do not like 1o
be left with the problem unsolved in a
significant part of the field,

To solve this dilemma, we tried two
approaches for long-term observations:

L. The “benchmark level”™ method, espe-
cially for the shock-treatment plots. Here,
the first determination of the vield gives
the benchmark, which is already so low
that one can expect only improvements if
the method is working. By repeating the
trial during successive vears with new
farmers, new benchmarks are established.
which serve at the same time as checks for
the fields that are in their sccond or third
year.

2. The “check plot farmer™ technique, in
use with alley cropping farmers who do
not possess large plots. Here, we ask the
farmer to look for a colleague who is still
practicing traditional farming and who
cleared his land in the same year as the
alley farmer concerned. The alley crop-
ping effect can then be determined easily
via a paired t-test of the maize harvests.

Conclusions
Five years of participative research with
farmers has taught us several specific ap-
proaches and methods aimed at increasing
farmers” parti ion, while maintaining
the possibility of sound scientific interpre-
tation. For more complicated technologies
such as alley cropping, farmers’ participa-
tion improves clearly if participants are in
need of such a technology for a pressing
problem of their own. In addition, chances
of adoption by such farmers will probably
be higher, especially if the benefit is sig-
nificant but not spectacular,

Another challenging method is paral-
lel testing of several technologies at the

ne time with different subgroups of
tarmers, who all belong to a larger discus-
ston group focusing on a central problem.
This will increase farmers” participation
and probably lead 10 more meuningful
evaluation of the technologies. both in a
technical and in a socioeconomic sense,
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