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On-Farm Experiments: Some Experiences
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In Kenya. it has been realized that a lot of re-
search money, time. and effort has been used to
derive recommendations that smail-scale farmers
have refused to adopt. A review of thesa rejected
recommendations revealed that it would have
been against the farmers interests and objectives
to adopt them and that the inputs required were
beyond the farmers’ means. Time. money. and
effort would have been used more effectively if the
researchers had known beforehand the objectives
and resource limitations of the target group. in
addition to the climatic requirements of the tech-
nology package. To achieve this broad objective.
the Research Division of the Ministry of Agri-
culture recently started using the services of
agricultural ecenomists at the research stations.
The Eastern African Economics Programme
(EAEP) of the International Maize and Wheat
Centre (CIMMYT) was extended to Kenva to train
researchers on the job.

A farming svstems approach was used. with the
aim being to understand the logic of simall-scale
farming communities. which are the target groups.
It involves finding out what farmers in a given
environment are doing and why. The procedure
attempts to identifv changes that are possible with-
in the system. The changes need to be small
enough to be within the scope of the majority of
the farmers. but they also need to have positive
effects that are significant enough to justify the
required reallocation of resources. Because the
objective is to arrive at recommendations rhat are
sympathetic to the phusical. economic. institution-
al. and social conditions of the small-scale farmers.
the farming system researchers are required to
cooperate with researchers in the basic sciences.
who see the need for this approach.

One of the basic principles of farming systems
research is to try out agronomic practices in
farmers’ fields before formulating recommenda-
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tions. On-farm experiments, also called preex-
tension tnals. are indispensable where the treat-
ment variables are labour and timing of labour
application. The labour constraint, as it exists on
small-scale farms. cannot be reproduced in ex-
periments conducted at the research station. Even
in situations where experiments conducted at the
ctations would be much cheaper and convenient
1o run. on-farm trials will yield valuable informa-
tion that is likely to influence the recommenda-
tions generated. Experiments dealing with fertiliz-
er application rates illustrate this point clearly.
Firstly, the yield obtained might show no re-
sponse to fertilizer application at the research sta-
tion because fertilizer has been applied to these
plots over many years. Secondly, in an environ-
ment where weeds or pests are the major prob-
lems faced by farmers, vield response to fertilizer
application in research station trials. where weed-
ing is carried out as often as necessary and pests
are effectively controlled. might be very irapres-
sive but misleading. In fact. recommendations
made on the strength of these results alone
assume that farmers control pests and weeds as
often and as effectively as at the research station.
In this situaiion. or-farm trials can show the re-
sponse of vield to fertilizer application when weeds
and pests are controlled as often and as effectively
as the farmers capabilities allow. Thirdly. it has
been assumed. so far. that the farmers can afford
the required amount of fertilizer per hectare. Care-
ful :onitoring of the cash resources and outlays of
the farming family might reveal that the money is
not available. On the other hand. the farmers
might have a better use for the money after taking
into account the risk of investing it in fertilizer.
Considering the benefits of this approach. on-farm
trials were conducted in a marginal area of
Machakos District. eastern Kenva. Some of the
experiences encountered are presented in this
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Background Information

The largest portion of Machakos District is semi-
arid. In Kenya, areas receiving 500-800 mm of
rainfall annually are classified as marginal or semi-
arid. As pointed out by Ambrose (1964). the pro-
duction of annual field crops in these areas is
severely limited by the availability of moisture. but
the use of crop varieties adapted to these condi-
tions would make crop output reliable enough to
support a larger population. The area has a
bimodal pattern of rainfall, with the long rains
occurring between March and May and the short
rains occurring from late October to December.
The period between the short rains and the long
rains is not always dry.

Owing to the length of the rainy periods, early
planting, or even dry planting. is recommended sc
that the crop utilizes as much of the available
moisture as it needs. Growing Katumani maize,
which is an early maturing composite. during the
long rains poses a special problem due to the short
duration of the rains. In a study by A.M. Marimi
(unpublished data). it was found that an 8-day
delay in planting. after the onset of the rains.
reduced the yield from 2530 to 410 kg ha (about
84% reduction) at Kampi ya Mawe. Other results
similar to this have indicated that late planting is
one factor that accounts for severe reductions in
vield.

Usually, the farmers wait for the rains to soften
the soil before plowing. Itis recommended that the
long rains crop b~ planted not later than the 1st
week of March. However. the short rains maize is
still in the field at this time. More time is needed to
harvest and plow before the long rains crop is
nlanted. For this reason, therefore. itis difficult for
the farmer to avoid late planting of the long rains
crop.

R-search Station
Experimental Trials

In order to generate scme solutions to this prob-
lem. H. M. Nadar {unpublished data) conducted
agronomic trials at Katumani Dryland Research
Station (Machakos) for several seasons. Basic
food crops of the area. i.e . maize pigeon peas.
and beans. were used. The findings from these
trials indicated that the farmer should wait for the
short rains to begin and the weeds to germinate
before plowing. Where maize is intercropped with
bean:. the spacing between rows should be 75
cm. with a spacing of 30 cm between two maie
hills. Two hills of beans are planted between t.vo

hills of maize within a row. with a 10 cm space
between them. For intercropped maize and pi-
geon peas. the same spacing as above. is main-
tained for maize. The spacing for pigeon peas is
150 cm by 60 cm. If the rains fail and the farmer
has applied fertilizer to the crop. not only the crop
but also the cash invested in the fertilizer is lost. To
minimize this risk. the effect of fertilizer applied
when the crop is about 30 cm high was analyzed. It
is felt that the risk of using fertilizer is minimized if
the farmer applies it after observing the progress of
the crop rather than applying it at the time of
planting. If the crop seems likely to fail. the farmer
can spare the fertilizer expenses. As mentioned
earlier, January and February are not always dry.
It is recommended that planting for the long rains
be completed by the 1st week of March. The
objective is to utilize the available moisture re-
ceived in January and February as well as that
available from the long rains in order io meet the
crops' requirements. It was also mentioned earlier
that planting carnot be timely if the land has to be
plowed first. The solution to this problem as sug-
gested by the trials. is that the long rains maize
crop or maize and beans intercrop should be relay
planted with the short rains crop (pigeon peas
planted for the short rains mature during the long
dry period).

Thus. it is suggested that three major ad-
vantages will arise from this method. (1) reiay
planting will allow the crop to utilize as much
moisture as possible: (2) the labour requirements
will be minimized because plowing will not be
required before the long rains; and (3) delaying
fertilizer application as spe-ified will minimize the
risk of incurring the cost of fertilizer when the crop
is likely to fail.

On-Farm Trials

In October 1979, on-farm trials were started in
an attempt to assess the benefits of the technology
as it operates in the farmers’ fields. Some small-
scale farmers were selected in Machakos area with
the understanding that the farmer would supply
the labour for the trial plot from the usual sources:
seed. fertilizer. and pesticides would be provided
by the researchers: the crops grown on the plot
would be the same crops that the farmers would
have grown i that plotindependently. the output
from the plot would be retained by the farmer: and
if the trial plot vielded less than an equivalent plot
.nder the farmer's technology. the researchers
would be responsible for the balance.

Because the time of planting was considered
¢ritical to the success of the technology package. it
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was important that the cooperating farmer should
own a team of oxen and a plow. In addition. the
farmer had to be willing to spare a piece of land
large enough for the tral: camry out some farm
operations as specified by the agronomist. ¢.g..
time of planting. spacing. and fertilizer application
rate: record the daily input of labour and other
inputs. e.qg., fertilizer. as well as the output for the
whole cultivated area on the basis of individual
plots: and restrain from using the output from the
trial plot before samples were taken.

Owing to the problems and the cost of supervi-
sion, a group of five farmers was considered
adequate as a first attempt at preextension trials.
Thus. it is important to note that the data obtained
are not intended for making statistical infereace to
the population, as would have been the case if the
sample size was larger. The crop combinations
chosen by the five farmers for the 1979-1980
cropping year were:

Number
of

Short rains Long rains farmers
Maize. pigeon peas (Pigeon peas) 2
Maize Maize 1
Maize. beans Maize, beans 1
Maize. beans Maize 1

Labour Input

It was not possible to verify the suggestion that
relay planting the long rains crop with the short
rains crop would reduce the labour requirements
of four of the farmers. Two of these were the
farmers who planted pigeon peas. The farmer
who chose to grow maizz and beans for the two
seasons experienced crop failure for the entire
farm during the short rains. As such. land prepara-
tion for the long rains was not delaved by the
unharvested crop. The farmer growing maize for
both seasons was uncooperative from the begin-
ning of the short rains. The remaining farmer did
not relay plant by the end of the st week of
March. due to weed problems. Upon inspecting
the plot. this was found to be the case. even
though it had been weeded at least twice before
Two reactions were received upon suggesting that
one more weeding seemed necessary. First, if the
ox-drawn plow was used for weeding. the animals
would destrov the mature maize crop. Second. if
the weeding was donie by hand. it would take a
long time. As such. the old method. i.c.. har-
vesting, plowing. and then planting was the unlv
alternative acceptable to the farmer. If the animals
would actually damage the mature crop. weeding
by hand would not solve the problem because the

ox-drawn plow is normally used to make furrows
for planting. As a result of these diffcrences of
ovinion. the farmer stopped cooperating.

The trial plot for this farmer had an area of ).3
ha and the labour input during the short rains was:

Time
required

{man-
Operation hours) Dates
Plowing and planting

maize and beans 65 28 Oct - 17 Nov

Hand weeding 80 18 Nov - 26 Jan
Ox weeding 24 17 Feb -5 Apr
Hand weeding 94 15 Feb - 5 Apr
Harvesting Maize 30 17 Feb -5 Apr

Fifty-two man-hours were required to plow and
plant maize for the long rains. Given the above
labour input and the timing of this labour applica-
tion. it can be concluded that at lcast one more
weeding was required so that the plot would be
clean for planting by the 1st week of March. The
least amount of labour used to weed the plot by
hand was 80 man-hours. Thus, one more weed-
ing would increase the labour for weeding by at
least 40 of the weeding labour used so far. In
addition. this operation alone seems to require
rearly as much labour as was utilized for har-
vesting. plowing, and planting for the long rains.

Although it is not claimed that the labour situa-
tion for the majority of the farmers in the area is as
indicatedhere. the on-farm trial seems to indicate
that there are issues that require further clarifica-
tion. especially with respect to labour. It is im-
portznt to find out whether the majority of farm-
ers. with their usual number of weedings and time
of weeding. have plots that are clean enough for
planting by the 1st week of March. If they do not.
one alternative is to look into the possibility of
increasing the effectiveness of weeding to meet
this obje.tive. It seerns obvious that ii the number
of weerings is increased the labour requirements
will not be reduced. especially when the operation
has to be carried aut over a short period of time
when the soil is not too drv or too wet to be
workable. Because relav planting is an important
component of the package. there is a need to
assess the possibilitv and alternative methods of
planting between rows of a mature maize crop. Itis
also necessarv to find out whether or not omitting
the plowing before the long rains has any effecton
the amount of labour required later for weeding.

Some Problems Encountered

The major problem that plagued the on-farm
trials was the lack of coopuratinn from the farmers
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at a time when it was too late to choose 1eplace-
ments. The benefit of the technology package
could only be judged after a minimum of two
cropping seasons. As indicated earlier, only two of
the five farmers were in a position to relay plant.
Yowever, these farmers had stopped cooperating
before the time of planting for the long rains.

The problem of supervision was enhanced by
the fact that the on-farm trials were conducted
apprcaimately 130 km from the station. Because
di ily trips were very exhausting. some of the re-
searchers resided near the trial sites during
planting, when increased supervision was neces-
sary. Daily labour recording by a mermnber of the
family was discontinued because it was time con-
suming and tiring: no labour input was recorded
for certain days even though sorne work was
actually done: some of the necessery details. e.g..
the number of the plots worked on. the type of
work done, and the amount of time spent. were
often not included: for some households. the only
person who was able and willing to record the
information left; a lot of time was required to read
through the mass of material to extract the re-
quired information: and the missing details were
detected when it was too late to rectify the situa-
tion.

From the beginning of the long rains, labour
and other inputs were recorded by interviewing
the farmer. It was planned that this would be done
on the basis of individual plots every 2-3 weeks.
The method resulted in more complete informa-
tion because missing details and inconsistencies
were detected and straightened out on the spot.
Moreover, the time required to compile the data
was reduced. However. the majoi problermn with
this method was that it was not always possible to
visit faimers every 2 -3 weeks due to the cumber-
some procedure of completing requisitions for
transportation and living allcwances while in the
field. Also. there were the inevitable intennuptions
caused by symposiums. workshops. and semi-
nars. The method resulted in the loss of some
details, e g.. if it was record~d that a ceiiain plot
was planted during the last 3-week period. no
attempt was made to indicate during which of the
3 weeks the planting actually took place. In such
cases. a delay in planting during the 1st week of
this period could be timely. whereas planting dur-
ing the 3rd week could be late. In fact. as pointed
out earlier. a delay in planting of 8 days from the
onset of the rains could result in 84 reduction in
yield. The length of the interview depended upon
the amount of activity that had been going nn
since the last visit. Often. some farmers were ab-
sent or unwilling to spare the time required when

they were visited. In such cases, another visit was
always arranged at the farmer’s convenience.

Several problems were encountered in atterp-
ting to estimate the yield from the individual plots.
First. some farmers used the crop from the trial
plot before samples were taken, whereas others
harvested and mixed the vields of plots with fertil-
izer and those without fertilizer. The farmers point-
ed out that the researchers had t=ken too long to
take the samples after the crop was mature and
thatif left any longer in the field the damag:: would
increase. For the rest of the plots, some difficulties
arose when deciding what method was best for
estimating the vield. One of the alternatives was to
select at least three random subplots frem each
plot for estimating the vield of the whole plot. The
farmers would be asked not to remove c:ops from
the subplots before sampies were taken. After
some consideration the method was discarded
because for each farmer there would be too many
“forbidden™ subplots over the entire cultivated
area, which would inconvenience the farmer: a lot
of time and labour would be required to cut and
thresh the crop fr sm the subplots for weighing: the
results would be misleading if the number of differ-
ent crops in the subplot were fewer than the num-
ber in the entire plot. e.g., the crop plan. 1 to
utlize the area where pigeon peas are far apert
might not appear in the sample: and there was a
need to balance the accuracy of the different sets
of data and it was thought that the accuracy of the
vield data that could be obtained from this method
was not matched by area. labour. and other inputs
data. Instead. the farmers’ estimates of the crop
vield harvested dry and that utilized when green
were recorded.

Conclusions

For future on-farm trials the experiences
pointed out here indicate that:

(1) There is a need to carry out a presurvey of
the target group of small-scale farmers before con-
ducting on-farm trials, or better still. before de-
veloping the technology package. to determine
the s.tuation for the majority of the farmers with
respect to key issues of the proposed package. In
the example discussed here, it seems that there
was a need to find out the number of weedings
normally conducted. the timing of these opera-
tions. the conditions of the fields with respect to
weeds at the proposed time of pianting. and the
variation in these factors on the same farm. It also
seems necessary to assess the reaction of farmers
to the idea of relay planting onto a marure maize
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crop and establish whether this technique is new
1o the area.

(2) The number of farmers initially seiected for
the trials should be slightly more than the number
required to allow for dropouts owing to « lack of
cooperation.

(3) It is necessary to explain the nature and
timing of the activiti_s the farmer is required 1o
carry out over the entire period so that those who
choose to cooperate know what is expected of
them.

(4) Very strict supervision is required not only
during planting but also during harvesting so that
samples are taken as early as possible. thus reduc-
ing the inconveniences for the farmers.

(5) The farmers selected should represent the
majority of the farmers. e.g.. if most of the farmers
own a team of oxen and a plow. the farmers
selected for the trials must have these implements.

(6) Only those farmers who have the crop
combination and crop sequence that allow the
effects of the techrology package tn be observed
should be selected.

(7) Although the dutv of conducting interviews
with the farmers shiould not be delegated to junior

staff. assistants should be recruited to record
labour and other inputs as scheduled. in addition
to increasing the interest of the cooperating
fartiiers when the researchers themselves e not
available.

(8) There is a need for the administrators of
research institutions and stations to understand
and provide for the needs of this rescarch
approach. which are different from the traditional
approach, for it to succeed.

Ambrose. H. B. 1964. The case of intensified agncuitu-
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Discussion

Edelstan (question): To what extent do you
involve local extension staff in the formulation of
obijectives and in the administratior: of research in
the area corncerned?

Muriithi (answer): The extension staff misin-
forrned the farmers in Kenya The majority ot
farmers do not appreciate the extension advice,
e.g., fertilizers because of cost.
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