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Abgtract Bio- mass transfer is defined as the incorporation into the soil of leafy shrubs, which release nutrients. The shrubs
include lantana camaraand tithonia diversifolia. Thisstudy analyzedthedeterminantsof theintensity of useof tithoniadiversifolia
in kale production in western Kenya. A structured questionnaire was administered to 300 farmers selected through random
sampling. Descriptive statisticsresul ts showed that the adopterswere more educated and had more contact with thetechnol ogy
promoters more than non-adopters. Marginal rate of returns (MRR) were calculated through partial budgeting, whose results
implied that thetechnol ogy was profitable. Tobit regression results showed that education, contact withtechnol ogy promoters,
labour demand of the technology, hired labour, and technology profitability among other factors influenced the intensity of
adoption. The study recommendsthat educational efforts and frequent contact with technology promotersbeintensified. The
aready acquired knowledge of thetechnol ogy by adopterscan beexploited to benefit other farmersand alsotoimproveonit by
useof farmers' field schools. Information flow needsto beimproved by researchers changing the approach and methodsemployed
in on farm research to ensure information flow to al. Further, thereis need to establish and strengthen networks of information
exchange among relevant and interested organi zations|like church organi zations, extension and community based organizations
amongothers.
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I ntroduction

In sub-Saharan Africa, farmers face increasing difficultiesin
their attempt to maintain productivity on intensively cropped
farms. This is a result of topographic, climatic and socio-
economic factors. These difficulties have led to soil fertility
depletion, consequently decreasing househol d food production.
Further, Agricultura productivity hascontinuedto declinegiven
therising costsof mineral fertilizers. Thissituationisfoundin
Kenyaespecialy western regionwherehigh popul ation pressure
has reduced the average land holdings. Small land sizes have
led to continuous and intensive use of land through out the
year thusincreased declinein soil fertility.

Smaling (1993) reported that the major soil nutrients
deficiencies in the Kenya highlands are nitrogen (N),
phosphorous (P) and potassium (K). Farmers in western
Kenyabeing resource poor are not ableto invest in mineral
fertilizerstoreplenishtheheavy N, P, and K losses. Solution

liesintheuse of low cost agroforestry technologieslikebio
masstransfer (tithonia diversifolia). These biosmassgrows
as fences for farm demarcation, protection and also grows
on the roadside making it readily available to farmers. In
order to scale up the adoption of the technology, thereis
need to have adeeper understanding of the prevailing socio—
economic status of the farmer and their relationship to the
decision to adopt the technology and its use. Thiswill
show how well the technol ogy fitsinto the complex pattern
of agricultural changeinthefarming system. Further, studies
have shown low intensity of use of soil fertility management
technologiesin Western Kenya (Makokhaet al, 1999) thus
focus of the present study. Therefore the objective of this
study wasto identify thefactorsthat determinetheintensity
of use of bio mass transfer in western Kenya. In addition
the study looked at the returns of the technology when
used to produce kales (sukumawiki) at different intensities.
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Materials and methods

Study location. The study was conducted in Western Kenya,
specifically in Siaya, Vihiga, Kakamega, Busia, and
Rachuonyodistricts.

Conceptual Framework. Farmers were assumed to be
consumersof agricultural technology inputsand thereforewere
categorized into adoptersand non-adoptersof bio masstransfer.
If farmersare consumersof agricultural inputs, then according
to the random utility theory, they will choose to adopt the
aternativetechnol ogy packagethat givesthemhighest utility.
Adoptionwasfurther conceptualized asafunction of farmer’'s
characteristics, technology attributes, institutional factorsand
resourcefactors. Thiswasbased on thethree major factorsthat
affect adoption and intensity of adoption of new agricultural
innovations, (Adesinaand Zinnah, 1992). Further, the decision
to adopt aninnovationisabehavioral responsearisingfroma
set of alternatives and constraints facing the decision maker.
Thesedternativesand constrai ntscan begrouped intoincentives
and disincentives. Adoption proceedsonly whentheincentives
outweighthedisincentives.

Empirical model. Descriptive statistics, partial budgets,
marginal rates of return (MRR) and censored Tobit model
were used. In the formulation of the censored Tobit model,
farmers’ adoption decisions on technol ogieswere assumed
to be based on the utility maximization with a number of
important characteristics that influence adoption namely
technology attributes, farm and farmer’s characteristics,
(Adesinaand Zinnah, 1992).

According to Greene (1993), the general
formulation of the censored regression (Tobit) is an index
function shown below:

Yi* = b’Xi + Q,
Y =y If y*>0 1)
Y,=0if y* £0

Where the index variable, Y;*, defines an underlying
unobservabletendency asadoptionisachoicerather thana
technical outcome. b,x is avector of unknown parameters
and gisarandom error term. From above the mean of Y * is
b’x. For convenience, the censoring point for the model is
usually assumed to be zero (Greene, 1993) thus adoptionis
only observed when y,* is above a certain threshold level
which istaken to be zero. Equation (1) in the present study
meansthat adoption (y;) of bio masstransfer will be observed
only when the latent tendency is above the unobservable
threshold (y*>0). This was taken to be the quantity of
tithonia used per hectare. On the other hand if y,* is less
than or equal to zero then y; becomes zero meaning that there
isno adoption. To estimate the probability and intensity of
adoption of bio masstransfer, Tobit model usingthe LIMDEP
computer package was applied on equation (1).

Data sour ces and sampling technique. Both primary and
secondary datawere used. Primary datawas collected from

arandom sampleof 300 farmersfrom fivedistrictsin western
Kenyaby use of questionnaireinterviews. Secondary data
was obtained from research institutions and publications.

Resultsand discussion

An adopter of bio mass transfer was considered to be any
farmer who had usedtithonia diversifoliaat |east twicesince
1999. The non-adoptersinthe areasited the lack of technical
information and intensive work required in the use of the
technology astheir main constraint hindering adoption. The
technol ogy was commonly grown with high valuecropslike
vegetables duetoitslabour intensiveness, but afew of the
farmers used the tithonia for maize-bean intercrop.
Descriptive statistics results showed that the adopterswere
older, more educated and had more contact with the
technology promoters more than the non-adopters.

Partial budgetswere constructed in order to analyzemarginal
changesthat occur in benefitsand costsduetotheintroduction
of thetechnology. They takeinto account only thosechangesin
costs and benefits that result directly from the proposed
modificationsi.e. useof thetechnology. Based onthis, thestudy
compared adoptersand non-adoptersin order to givethe costs
and benefits associated with the use of bio masstransfer. The
resultsreveal ed that thetechnol ogy benefitsaremorethanthe
costsat differentintensitiesof usegiving areturnoninvestment
(seeTable 1,2, and 3).

The partial budgetswere constructed for kale production
under bio mass transfer. Since the technology is labour
intensive, it was appliedin production of ahigh value crop,
(Rommelse, 2001). Over half of the farmers interviewed
applied tithonia at the lowest intensity of 1-1000 kg per
hectare. Only 9% of tithonia adopters used the technol ogy
at the recommended rate of 5 tons per hectare. The partial
budgets for tithonia showed that most farmers used the
technology at intensities below recommended levels. As
guantity increased the net gain also increased. Thisshowed
that there is need for farmers to be advised to increase the
quantity used to 5 tons per hectare.

Marginal rate of return (MRR) were calculated to show
returns to investment. For category one i.e. 1-1000kg of
tithonia per ha, MRR attained was 164%, while for 1000-
3000kg of tithonia per hawas 178%. A higher intensity of
use of over 3000 kg per ha yielded an MRR of 205%.
Adopting the range of minimum acceptablerate of returnto
be between 50 and 100% (CIMMY T, 1998), we find that the
threeintensities are above the minimum thusgiving areturn
on investment. Thisimplied that it was profitable to invest
in these levels of the technology but the farmers can get
more net returns by increasing their current intensities of
use which are low to higher ones. Though the intensities
used currently by the farmers give areturn on investment,
they constrain the optimum benefits and impact as the
returnsgained arestill increasing with increased intensities.

Table4 above shows that as farmers increase their
intensity of use, returnsto investment also increases. This
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shows that there is need for farmers to be advised to move
filom their low application rate to higher rates.

A Tobitanalysis(Table5) reveal ed that education, labour
demand of the technology, hired labour, contact with the
hnology promoters and technology profitability were
positively significant in affecting the probability and intensit
of adoption of bio mass transfer. Other factors that were
significant but negativeweretotal farm sizeand use of other
soil fertility replenishment options. Age, gender, off farm
income, farming experience of the household head and the
spousedid not significantly affect theintensity of use of the
technology.

Conlugons

The results of this study showed that the adopters of the
technology were mainly older, more educated and had been
contacted within the last four years by the technology
promoters more than the non-adopters. This shows that
technical backstopping is very important in terms of
information and inputs such as seeds, which enhance
adoption. Technology profitability significance impliesthe

need for the farmers to be well enlightened about th
technology attributes. Total farm size negative significang
impliesthat thetechnology isvery much suited evenin are
whereland isvery scarce probably dueto theincreased lan
productivity. Education had a significant effect on th
intensity of use of biomass. Education enhanced afarmer’
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his/her decision-making.

The study therefore recommends frequent contact of
farmerswith promoters of thetechnology. Dueto thelimited
number of the research personnel and other resourcesthere
isneedto strengthen thegrassroot (farmer) total participation
in the dissemination and adoption of the soil fertility
technologies for example by working with farmers’ groups
and community-based organizations. There is need to
incorporate several regions in the dissemination process.
Educating farmerswouldincreasethe use of thetechnology.
The study thus recommends the need for the government
and other development agencies to invest more in village
schoolsand other educational efforts. Thealready acquired
knowledge of the technology by adopters can be exploited
to benefit other farmers and also to improve on it by use of
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farmers' field schools. Information flow needs to be
improved by researchers changing the approach and
methodsemployed in onfarm research to ensureinformation
flow to all. Further, thereisneed to establish and strengthen
networks of information exchange among relevant and
interested organizationslike church organi zations, extension
and community based organizations among others. Further
areasfor researchisto find out at what intensity of usethe
returns reach optimum level.
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