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ABSTRACT'

AR

'Th1s study undertakes an exam1nat1on of soc1o econom1c

i factors affectwng the adopt1on of European (1mproved )

.-breeds of da1ry cattle by small. scale farmers 1n southern“
*Kakame@a, Kenyaak\he factors assessed 1ncluded the nature of
these da1ry breeds (Fr1eswans, Guernseys, Ayrsh1res and
derseys) compared to that of 1ndlgenous cattle, the resourcg
base on these farms. the nature of the farmers and extens1o%?
serv1ces ava1lable to farmers in Kakamega d1str1ct iThe_
theory of the process of adopt1on of a new 1nnovatlon ;

' prov1des the framework for th1s study The study is

1mportant because there‘1s a def1nite need for 1ncreased

milK production in th1s densely populated and mllk def1c1t

area. The maJor obJect1ve of the study was to determlne the o

'reasons why farmers in southerﬁ“Kakamega have been slow in
adopting’ 1mproved da1ry breeds of cattle ‘ | ‘
The study uses both survey and publ1shed data The

-fsurvey data were obta1ned from a formal oral 1nterv1ew of
thirteen adopters and’ forty non- adopters of 1mproved da1ry
cattle The publ1shed data were ma1nly frommthe Min1stry of
Agr1culture and M1n1stry gf L1vestock Development

J The results of the study show that a number of economic
and technical factors appear to have d1soouraged the
’adoptlon of 1mproved cattle breeds 1n the area Improved
rda1ry breeds wh1ch have been 1mported 1nto lowlands areas of

-Kakamega from the cool hlgh altitude areas of Kenya have

\been more suscept1ble to diseases and heat stress and do not -

>
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'da1ry farmers in the Kaka

“yjappear to w1thstand the Iow levels of feed lntake compared
Tg,to the local zebu, cattle Consequently,‘many farmers wn th1s B
jttharea d1d not: .seem to~perce1ve substant1al net b{ﬂef1¢s.from-‘

’f;;adopt1ng 1mproved cattle

) N S T

Another set of factors wh1ch have d1scouraged the.

ltadoptton of 1mproved cattle breeds IS the narrow resource
_base of farmers 1n the reg1on The average farm stze wastf
']fabout 5 acres and much of the land was a]located to foodé
'f;crops for famxly consumpt1on and to cash crops Improved‘a

'%dawry cattle competed for the 11m1ted resources on these '

t x

:»farms whlle loca] cattle Were comﬁlementary and ‘ )

t‘supplementary in the use of resources In add1t1on moét
'ifarmers and h1red workers d1d not have the, forma] school1ng
‘or farmer *ra1n1ng requ1red to manage 1mproved cattle

¢sat1sfactor1ly

A th1rd set of factors wh1ch have s]owed the adoptton

- Lof 1mproved cattle was the. 1nadequate extens1on serv1ces at’
the farm Ievel concern1ng general da1ry management , d1sease

' control and artificial 1nsem1nat1on

One recommendat1on of this study is that a research

'program should be undertaken to develop an appropr1ate da1ry

breed which ts su1table to the cond1t1ons of .farmers in th1s
region. Also it is suggested that a research program should’
be undertaken to develop relevant recommendat1ons for the
management of loca1 cattle. A third recommendat1on is that
better training and exten);on serv1ces should be prOV1ded to

ga reg1on
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"“I. INTRODUCTION

A The Purpose of the Study
Th1s study undertakes an analys1s of the soc1o econom1c ‘
factors affect1ng adopt1on of 1mproved dairy. breeds on small
iffarm%t1n Southern Kakamega D1str1ct of Kenya T It 1s
expected that the results of this study will aid in the
. plann1ng of dalry research and extens1on programmes that
take into, account the soc1o economrc constra1nts of small
;scale dairy farmers It 1s also expected that appropr1ately
des1gned research and extens1on programmes w1l] facilitate a
faster adoption of 1mproved da1ry cattle breeds to achieve -
‘the Government of Kenya s obJect1ve of self suff1c1ency 1n'
mi 1k product1on 2 ‘f ) '

The rema1nder of th1s chapter is d1v1ded 1nto four -
‘sect1ons The f1rst deals br1efly w1th the general
aagr1cultural sett1ng of Kenya The second section outttnes f_

'the background of the dalry farm1ng sector . 1n the country;

w1th the main focus on the sma]l scale farms Th1s sect1on_a“'

’h1ghl1ghts the prob]em and the ob3ect1ve of the study The

'th1rd section of. th1s chapter outl1nes the hypotheses to be

.....

"tested in the study The f1na1 sect1on out11nes the

-

- i e e = e = = -

1The Kenyan farm1ng sector is. d1v1ded into Targe scale farms
and small scale farms. Large farms are defined as those over
50 acres and small scale farms are those less than 50 acres,

~ with an average of about 5 acres. Small-farmers number aoout '

1.7 million, and 60 per cent of: these are 1nvo]ved 1n

- subsistence. farming (Hi11, 1981):

- 2The™ Government of Kenya w1]1 be referred to: as the
- Government . _
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organjzation'ot the‘subsequent chapters of this study.
B. ‘Agriculture in . Kenya’i,,: |
The agr1cu1tura1 sector plays\a s1gn1f1cant role in the
economy of- Kenya 3 Approx1mate1y 90 per cenht of the total
popu]at1on can still be class1f1ed as rural and are d1rect]y
dependent on agriculture for the1r ex1stence L4 HiN
reported that the agr1cu1tura] sector accounted for about 35
per cent of tota1 employment in the pr1vate sector and 14
per cent in the pub11c sector He also reported that the
agr1cu1tural sector contr1buted 30 per cent of gross-
, domestlc product in 1979» In add1t1on, the agricultural
sector also supports the food process1ng %hdUstry (canning,_
m1111ng,,da1ry process1ng, etc )‘5 Maitha. has reported that
- 80-30 per cent of the total exports of Kenya are
agr1cu1tural (ma1nly coffee, tea, pyrethrum and sisal).
. Other commod1t1es prodUCed ‘are sugarcane maize, wheat,
barley, sunf lower, ~and l1vestock (sheep goats, cattle,) and
11vestock products , o

“The agr1cultura] products come from two d1st1nct
sectors, the large scale and the small scale farms as

"defined above. Between'1964 and 1974, -about 40-60 per cent

it il R

3The agr1cu1tural sector is broadly def1ned to include both
the agricultural production and household sector. - .

4d8 } H11; (ed.), Agrlculture Abroad Vol.36 No 3 (June,
+1981 8-1

©5J, K. Maitha, “The Kenyan Economy“, In: J. Heyer J.K.
Maitha, and W. M. Senga (Ed. AgPIcuItural Development in
Kenya' An Economic Assessment ( Na1rob1 ~ Oxford University
Press, 1976) pp 35-53.. , - s R

]



. ¢ o o .
of the total gross marketed agricultural commodities in

“Kenya wére from Targejsqéle farms, and the balance from

small scale farms.® -

-

C. The Probiém énq Its Setting

Dairy farming is an integral part’ of the'agriculfural.seétor
in'kehya. Traditionally the local Zebu cattle havg:been kept
in Kenya for several purposes (for meat,kmi]é,'and social
obTigations). From fhe 1920s, European daify cattle breeds
(Friesian,iAyrshire, Guernsey}'and-derséy have been imported
into‘Kenyqf!TheSe\have beenicroésed with the local Zebu ‘

. cattle to pﬁbduce‘breeds;nelative1y resistant to diseases.
and adaptable to ecological cbnditions id Kenya.7 Stotz
(1980) has shown that about 1 million'imprSVed breeds of
dairy cattle have been produced by upgradihg of Smalﬁ East
Africén Zebu withfthe European dairy breédsf8 The sahe
‘author has hdtedfthat'about 90vper cént'éé the i%proved
cattle herd .is found in.thé mi xed farming'areéé of kenya’s

Highlands (large scale farms).

Befére the mid 1950s, grade cattle were restricted to
the'jarge‘scale farms 6nly; Thus, the production of milk for
the commercial sector has mainly been from the large scale

farms. For this reason, the focus of dairy research and

e e e e e e e en e e e

¢ op.cit., (1976), p. 57. : :

"These will be referred to as improved dairy cattle breeds.
8D. Stotz, "Grade Dairy Cattle, an Attractive Innovation for
Small-Scale Farmers in the Highlands of Kenya," Quarterly
Journal of ‘International Agriculture, Vol. 19, No. 2 '
(April-June 1980), pp. 147-160.

”



extension, and marketing'seryices has been towards theLlarge
scale farms. The objeetiQe has been to increase mi 1k
production for‘the urban market. |

From 1955 onwards, dalry‘Tarmrng has been on a |
dualistic pattehn:~(1) large scale and (2) small scale. The
objective has been to increase milk production for the urban
and the rural markets Stotz (1978) has reported that the
small holder dalry herd was estimated'between 600,000 and :
1,460,000 while the dairy herd on large scale farms was
250,000 by 1976 8 Stotz (1980) found that small holder*ﬂg1ry
~herd had increased by about 160,000 head between 1963 and

1978 0, He also found that 1mproved cow population has

. grown by about 50,000 head per-annum or about 7 to 10

percent including expansion of existing herds as well as the
introduction of inproved cattle on . |
un-imbhoved-cattle*keeping farms, Fur thermore since t960, a
'yearly average of abobt'10,000vnew smallholders‘adopted
~improved dairy cattle (Figure I-1). From the same figure, it
is noted that after 1960, large datry farms decreased as
small farms increased in number. Since then,-datrying on
small farms has been encouraged and supported through'a
number of Government po]icies and activities. These have
included land adjudication, animal dtsease.control measuree,

availability of credit and artificial insemination.

’D. Stotz, Small-holder’ Dairy Development ln Past Pnesent
and Future in Kenya (Hohenheim, 1979)
10D, Stotz op cit., 1979, P. 148.
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Ueet3D. Stotz,'op. cit., (1979), p.- 23.
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The‘importancé of milk production in the economy of
Kenya cahnot be 3ﬁ§remphésized.‘First, Keﬁya is a'net
.importér of dairy prOGUCts. Seéond;nmilk products are
important componengs Qf.human,nutrition, particu1afly'for |
fhe children of all ages. In 19805 the Pkesident of Kenya
intfoduced én elémentary school mi 1K scﬁeme in the;couﬁtry.
This scheme provides milk to all public schools in Kenya. In
that year, a total of about 3{ milljon iifres of fluid whole
milk were fed to'about 4 million school children (gpades 1
to 7).17 The future demand for milk to meet this reqﬁirement
as well as commercial and rural consumptiéwas likely to.
increase. 2

Third, dairy farming confribUtes-tQ the agricultural

'gross.domestic product (8DP). Stotz has shown that there are
about 300,000 dairy farmers in Kenya,\contributing 17 per
cent of the agricultural gfoss domestic pro&Uct. 13 Alfhough~
a great deal of the milk which is produced is not marketed

through formal channels, approximate]y 171'millipn litres of

. milk (valued at 310 millign Kenya shillings) was marketed by

Kenya Co-operative_Creamerjgs'(KNC.C.).‘4 Lastly, dairying

can be easily hade compatible with the available cropping
11 Kenya, Minisfry of Livestock Development, School Milk
Programme: (January 1981) p. 1. ,

'2 It is anticipated from the same report that about’ 34

- million litres of whole milk will be required to feed

. approximately 4.4 million school children in the near
~future ' :

Eight Kenya shillings are equivalent to one-Canadfan

- %v
*Sollar., =

K.C.C. is the sole marketing agency in the formal dairy
market . - '

o
b
S



systems in Kenya. This means that there is'a_greater need,f
. for tne Government toJinereaeé mi 1k production potential by
'introducing improved cattle. : ,.

Results of surveys carried out on large scale farms in
Trans- -Nzoia district of Kenya between the period 1967 and
- 1971, 1nd1cated‘problems of ownership and organization
»compounded by ]ack of both cap1ta1 and manager1al skills,
Stotz hasfreported that- newly estab]1shed large scale dairy
‘farms need 1mprovemeht 1n:feed1ng and disease control.‘G'He
has angued that the large dairy-farms that have shown
improvement have required h1gh level of management prov1ded
by parastatal bodies like Agrtcu]tura] Deve]opment
Corporation. Furthermore, the number of European da1ry
" cattle Kept on these farms have fallen steadily from 1959 to
1967; since then they have remained constant. By 1976, there
were 1900 large farms in the mixed farming areaé_Keeping an
average of 90 dairy cows each and producing about 40tper .,
cent of the milK for urban market. Thus, large scaje farmsé'
”stxll p]ay an important role in the Kenya milk 1ndustry,
"though the1r share in total production has decreased in
favour of the smallholder sector ‘Though management on-large
dawry farms bas 1mproved mi 1K y1elds and herd coefficients
are still poor compared to. performance level before 1§60
when European settlers managed these farms. It can be saij

15 Kenya, Central Bureau of Statlstics, Ministry of Fiffance
and Plann1ng, "An Economic Survey of African Owned Fa ms .in
Trans-Nzoia, 1967/68 to 1970/71" Farm Economic Survey Report
No. 28 ( Nairobi: Kenya Documentation Centre), pp. 47751,
16 D. Stotz, op. cit. (1979) pp. 4-17.
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that the transfer of management to AfriCan farmers with

limited skills‘and experience in dalry management.was a :

f major problem It would be suspected that smaller farms
woulq require less expert1se than these large farms.

! | Despite- the aforementioned 1mportance of milk
productzon on small farms, the raqr'of adopt1on of new dairy
cattle breedg seems to be slow and in some cases this rate
may be non-existent. The dairy research that has been
carr1ed out so far seems to favour the large scale farmers

. Further the recommendations glven have tended towards i
/ phys1cal and biological factors. and little or no emphas:s
| _has been placed upon social and economic env1ronment of the
farm1ng systems .

It is only recently that the Governmemt has started
oevoting efforts to exaiﬁning_the problems_tbat face the
small farm sector, Thesewefforts'are indicated in the‘latest
development plan (1979/83) that emphasis be placed on ’
research which is relevant to the circumstances of the
farmers. 1’ It is also stated in the same plan that: - .
) “any new,iechnolog1es must be suited to the on farm

situation. The aim is to 1ncorporate soc1o econom1c
constraints into the design of technology and to
assess the farmer”s'ability to introduce and adopt

new varieties and technologies in farming"

Stotz reported.that improved dairy productiOn ln Kenya had

'7 Kenya, 1979-1983 Development Plan Part 1 (Nairobi:
Government Pr1nters) pp. 211, 229. .
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become prlmarily a'smallholderdaotivity by. 1977, 'although ‘

the initial husbandry problems were substantla\

It is worthy not1ng that the Key factor in da1ry

development in Kenya was the favourable climate of the

-

highlands and the powerful European dairy sector that
™~ .

T
, inhibited the participation of smallholders.

In this study the focus ‘s on the analysis of the role
of technical research and extension on the adoption of the
1mproved dalry cattle breeds on small scale farms in
southern Kakamega As 1t ;1ll be seen in Chapter I1r,
southern Kakamega 1ncludes an area that was cons1dered for a-

special rural development projeqgt 1n_the_mjd sevent1es.

During this period the emphasis"was placed upon crop and

dairy production. Extension services were considered more

adequate than in other areas in the district.

However in this area, dalrying has not been

=

successful. It might Re expected that w1th a h1gh populat10n
déns1ty in thls part of Kakamega, m1lK demand would be h1gh

v

espec1ally with the school milk scheme" 1n force. Apparently,

,the problem ex1sts concerning the state of knowledge

approprlate to dairy farmers in th1s area. Where the
Knowledge exists, it is likely that there is a~gap'between
the available dairy research recommendations and what the
farmers can _actually achieve

The problem therefore is. that desp1te the Government

__--.-_—__-—__—_—--

s D. Stotz, op./mt., (1979), p. 14.
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farmers in Southern Kakamega do not adopt recommended breeds
of cattle. Th1s study aims at f1nd1ng out why these farmers
do not keep 1mproved cattle for mllk production. The %

" objective of the study is geared towards 1dent1fy1ng factors

wh1ch 1nfluence the adoR}1on of da1ry research in southern

.Kakamega

. D. Hypotheses

Broad hypothesesfpostuiated are associafed uith resource
base, breed type, extens1on serv1ces, and soc1a] set up of
the farmers in southern Kakamega These general hypotheses
contain specific var1ab1es:wh1ch are considered to haVe
-significant effect on the adopt1on of European breeds of
dalry catt]e in southern Kakamega =

1. . Need for cash and non-cash capital limits the farmer’s
ab111ty to 1nvest into an 1mproved dairy cow. |

2. Shortage of graz1ng land is a. constra1nt in the area, as
cropping and dairying compete for this land. '

3. That skills and knowledge about managing improved cattle
are‘lfmiting, as these cows require higher level of
management than whatﬁthedfarmer can afford.

4. Labour for improved datry farming is a constraint in
peak per1ods Labour for water1ng and feeding 1mproved
cow is an extra cost to the farmer adopting this
1nnovat1on )

5. Recommended cattle breeds for the area are not ava1lable

_within the area studied. The 1nava1lab111ty of a . .
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suitable breed for ‘the area ‘poses problems of riskand.
uncerta1nty to farmers with limited manager1al skills.
6. Nature of SOClal system does not allow‘1t.
Traditional values attached to - local Zebu cattle may
hinder the 1ntroduct10n of new breeds |
7. -Facilities and supporting services are 1nadequate ‘Lack
of fac1l1t1es such as cattle dips, hand sprayers. spray
races. centraﬁ water1ng~holes, and adequate vetertnary
serv1ces hinder the establ1shment of 1mproved da1ry
breeds in this area. .
These hypotheses are, tested using pr1mary and secondary
;data Pr1mary data are. obta1ned from survey of 53 farmers in
the study area. Secondary data are obtalned from the
‘Government publ1cat1ons and related l1terature reviews. The
methods of testing the.hypotheses include frequency
distribution and~cross tabulation. The goodness of fit is

tested using the Chi square technique.

E. Organization of the Thesis

The theory of - technology transfer is rev1ewed in chapter two

while chapter three deals with sources of data and

\fgmethodology procedures followed in gather1ng these data.

Chapter. three also outl1nes the physical features of the
study area Chapter four focuses on the ava1lable dairy
research and extens1on services in Kakamega district. ‘
Chapter five deals with_the analysis and results of the data

used for the study. Chapter six contains conclusions and
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‘recommendations. This chapter brings out exténsion and
~research programmes that the Governinent should i nc:]gdé in. R
future development plans for small"i.sc':'ale dairy farmers of’

“similar potential.



II. THE THEORY OF TRANSFER OF NEW TECHNOLOGY

A.,Introduction . R B
Peterson and Hayami have:noted that technical change has
been one of the rapidly grow1ng areas of study w1th1n
agricultural economics since the second world war ! These
authors po1nt\to two main problem areas related to techn1cal
change that have concerned agricultural econom1sts One
'problem has been the result1ng surplus of agricultural
1products in many deve loped countr1es wh1ch agr1cultural
economﬁsts have attr1buted in large part to the applICatlon

of new technology The other problem has beeh the d1ff1culty
..that developing nations have experaenced in 1ncreas1ng
agr1cultural output. The concern has been to 1nvestigate the.
role of increased technical change in allev1at1ng food
shortages of agr1cultural products in these countrles
Stevens has stated that new technology in agr1culture is a
useful tool for transforming traditional agriculture’into:}-
modern agr1culture in developlng countr1es 2

Despite the role attr1buted to new. technology 1n the

transformat1on of trad1tional ;agriculture, it seems that the

'¢~-1mpact of new technology on agr1cultural production in

__________________

'For a review. of l1terature on technical change see W.

Peterson and- Hayami, Technical Change in Agr1culture " In:

Lee R Martin (ed.), A Survey of Agricultural .Economics

Literature. Volume 1 (Minnescta: Un1vers1ty of M1nnesota

Press, 1977), pp. 497-540.

‘2Robert D. Stevens, Tradition and Dynamlcs in Small Farm

\ Agrlculture Economic Studies in Asia and Latin Amerrca
{Ames: THe Iowa State University Press, 1977) 247-250..

. . - . v
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: develop1ng countr1es has been m1n1mal In th1s chapter, the
| . Process of soc1al change assoc1ated w1th a new technology 1s_
t;descr1bed Th1s involves outlin1ng the sources of new
technology in agr1culture descr1b1ng the d1ffuston of that
technology, its adopt1on or reJect1on by potent1al users,l .
-and the consequences of the technology to these rece1vers.
| The focus here 1s on soc1o econom1c factors affect1ng
'the adopt1on of new technolog1es 1n agrlculture The
; ob3ect1ve is to set a theoret1cal framework for evaluat1ng
the transfer of a new agr1cultural technology to small scale
'~farmers in southern Kakamega, Kenya.

. . R m' |

+. B. “Def'in“itién of Techhology |

.A new technology can be def1ned as a mater1al 1dea des1gn
- or capac1ty that can be used to effect changes in the

v

productton process. Technlcal change is def1ned as. the

fproduct1on of greater output per un1t of 1nput (Peterson and .h

7f,Hayam1, 498) Th1s 1s 1llustrated in F1gure II 1. In

general techn1cal change is- vwewed as an upward sh1ft

the product1on funct1on (F1gurer II-1) dUb to the
fy appllcat1on of the new technology That is, the 1mpact of a-
;;:new technology 1s to 1ncrease product1v1ty of ex1st1ng |

- resources



v
©

Quantity of | . : oo
output : “. ‘New technoTogy

01d technology

T o e Ty

-~ - R S T I

TR W s e By by e e e e e g e

<A . YRR
PP R Iy S P i I I Te -

FigurébTItdﬁThefEf4901:Of;New;nghnology{on{Agrjcu]tunangﬁk

- R I ™ .- v e - s

I . - ®

R e S -l'..- .
P S Y S T S S S g o w

v . T S S
CUTUEE T T e e e e L D LT G L DT



16

C. Sources of ﬁew Technology in Agriculture
Stevens has stated that a new technology in agr1culture can
or1g1nate from agrtcultural research 1ns1de the agricultural
sector and also‘sources outSIdefof agr1culture itself.3
Hayam1 and Ruttan have def1ned three maln sources of
new technology for agrlculture in develop1ng countries,
namely direct, adapt1ve,'and comprehensive research. The .
~direct source involves tnplantation of a technology from one
country or region to another.* In this case, it is assumed'
that the technology is appropriate for the user. The
' adapt1ve source of technology 1nvolves testing a technology
developed elsewhere for 1ts appropr1ateness to the user,
modtfy1ng it accord1ngly\¢o suit Jocal cond1t1ons The
comprehensive research approach as a source of a new
technology requ1res a comprehens1ve research program within
“the country in order to deVelop a technOJogy suttable to
local factors Th1s latter procedure can be costly and may
duplicate research results already deve loped elsewhere.
Whatever the method of developlng a new technology,'tt is
. essential to transfer the new and proven technology to its .
‘potential users, which will be farmers in th1s case. The
next sect1on descr1bes the theory of ‘the process of , 9ﬁ‘

ifdlfiUSJOﬂ and adopt}on of- a -new: technology( e vl

B TN ey vy

- .3R: 0 ‘Stevens op. CIt y 247 250 -

- *Y. Hayami and V. R. Ruttan, Agricultural Development: An
. .. .International Perspective (Balt1more John Hopk1ns

'-UniVers1ty Press, 1977) 175. "

U te - -

P - P S - -
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"Diffusion is the way by which new ideas are

communicated to the members ot a social system".5 Diffusion

~is a special case of the more general communication’s model.

“ The adoption process on the other hahd is the "process

1t

through which an individual passes from_first‘knowledge of a
new technology to a decision to adopt or reject that
technology". Both of these important processes will be
described in more detail below.

The diffusion process as a special Kind of ( *
communication can_be illustrated in Figure I1-2. Elements in
the the usual communication mode)l are compared to those in
the diffusion process. Diffusioh differs in that it is
concerned with messages which are new ideas communicated to
potential users in the hope that they will.adopt these new

ideas or innovations. Thus, while ordinary communication

includes a]l types of ‘messages, d1ffus1on is a spec1a1 type

of message which involves potent1al benef1ts to the

receivers as well as a degree of r1sK that the innovation

will make them worse off.

It is obvious that communication of new innovations to

potent1a1 users can be a very comp]ex process Seldom does

the message pass drrectly from deveToper of the innovation,
potent1a1 users More often 1t 1s a. mult1 step process,
invoi:fng several senders and reoe1vers, resu1t1ng 1n a hlgh

prooab1jpty.of.mnscommun1cat1on about the new technology

T T T e s s m .- ———

- SE. M. Rogers and .F. Shoemaker Communication of

Innovatlons (London Colller Macm11]an Publishers, 1971),
pp 7, 18- -21 ST



ERE
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"?Pagé;ié hésibeenrrémovedeuevtg'lagkiof &vailabi]ity of
copyrfgh; pgrmisgioh". ' ‘ .

This page contained a chart déscribing the elements in the
process .of diffpsioh. For more details about this chart,'see |

- ROGERS and SHOEMAKER, Communication of Innovations

(London: Collier Macmillan Publishers, 1971), p. 20.
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Furthermore, potential users havevbeen found to.differ'in‘

their receptiveness to Jifferent messages..Some for example,

some place high confideﬁce in professjona1 sources, while
others give'high cgidibility to information received from

»,,ﬁeighbours Research has also shown that the most effect1ve
commun1cat1on channel is determ1ned to a swgn1f1cant degree,

lby ‘the stage of the potent1a] ‘user in the process of . | ,
deciding whether to adopt or to reject a new techno]ogy)

Consequently, the diffusion process is an extremeiy
important conceptual model for a change agency to coesider,

- when developing and operating a programme of technology
transfer, where new innovations arising out of research or
elsewhere, are being diffused to potential;users via various
channels and metheds. Diffusion is much more than a simple
one-channel*commgnication to potential users from the
research source. It is many faceted phenomenum requiring
careful study of the potential adopter, and available
communication channels to ensure that the most app}opriatev
methods are utilized for the particular situation at hand.

While the diffusion process describes the Qays in which‘
information about a neW'technology flows from }te source to
potential adopters the adoption process deals w1th the
adopter himself. It descr1bes the sequent1al steps he goes
through from the time he first hears about a new technology
until he decides to adopt or reject it. bne of.the’hore
commonly used adoptioﬁzmodels has been deve1oped by Rogers

and is shown in Figure 11;3.



e g j\"Rage 20 has been removed due to lack of ava11ab1]1ty of

_____ " Dy - - -
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-_vocopyright permission“ e "rf .
_ This page oonta1ned -a- chart show1ng the process of adopt1on_ o

of 1nnovation Detai]s about th1s model. can be obtafned from

E. M. Rogers and F. F. Shoemaker, Connmnicat1on of Innovat1ons

{London:. Col]1er Macmi]]an Pub]ishers, 1971), p. .1 02;_ f'f
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The innovation- De01s1on‘process shown in Figure }1-3 -
-con51sts of four ma1n functions or stages: knowledge,'

persuat1on decision and confirmation The knowledge stage.
is when the 1nd1v1dual is exposed to the 1nnovatlon and
ga1ns some know ledge about how it funct1ons During the
:perSUat1on stage, the 1nd1v1dua] forms a favourable or
‘ unfavourable att1tude toward the 1nnovat1on The dec151on
stage involves an 1nd1v1dua1 s cho1ce to adopt or reject the
new idea. Lastly. the. confwrmat1on stage is when the
1nd1v1dual ‘seeks to re1nforce the innovation- dec1s1on he has
f made but he may reverse his prev1ous decision if exposed to -
confl1ct1ng messages about the innovation.

SLt will be useful to exam1ne those variables in the
'“Innovat1on Dec1s1on process. whtch m1ght 1nfluence the rate | U
-H;of adopt1on of partlcular 1nnovat1ons, as th1s is the -
.:ult1mate obJect\Jn change agency work . Influenclng_varlablesi;

can be - viéwed under.four¢ma1n headings: (1) receiver. |
variables; (2) social system Varjabtes{'t3) innovation'
variables; and (4) diffusion variables. Each of these will

Yy .

be covered briefly~

Q

Rece1ver var1ables are persona] factors unique to the
potential adopter hlmself which have influence on the rate\ J
at which he adopts new technology. Researchers have

«classified receivers into: (a) innovators; (b) early"
adopters; (c)tearly majority; (d) late majority and (e)
laggards, based upon theiir relative length of time to adopt\

a new and proven idea. 'Each clags is- 1dent1f1ed w1th unlque
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personal, social and,economic characteristics whicht in
turny determine diffusion strategies which are appropriate.
Among the’charaCteristics-analyzed are attitudes and values,
v skills and knowledge, interaction with the community, size
of farm operation, and sources of farming 1nformatlon

Soc1a1 system var1ables _include pressure from the
individual’s peer group and commun1ty Wthh may have effect
on hts acceptance or rejection of the new idea. Sanct1ons
such as red1cu1e or exc]us1on are used to punish or reward |
' the potent1a1'adopter. Analysis of socia]lsystems_can

' freQUently'give the change agent or'extension worker, a

’better bas1s for the ‘way in wh1ch his program can be most. ..

effect1ve1y organ1zed | »
Innovat1on varlab1es are perhaps the . most 1mportant in
this study The nature of the 1nnovat1on 1tse1f frequently '
" has. the greatest bearing on 1ts adopt1on rate Re]at1ve _
advantage or profitability is the most lmportant in the eyes
'of maRy potential adopters. The 1nnovat1on must not only
appear profitable, but it must‘belmore profﬁtab]e than other
coﬁbeting alternatives. Furthermore, it must be compatible’

with the'values-and objectiyes of the receiver. Complex

innovations take obv1ous}y longer to adopt as do

1nnovat1ons where the beneflts are not eas1ly seen (such as’ ‘

business analysis). Innovat1ons which are divisible so that
small trials can be carried out will be adopted more quickly
than an all-or-nothing situation where the costs of being

wrong may be very high.” An analysis of the innovation in

H

B
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terms of the above var1ables will provide the change agent
. with guide lines éor the type of 1nFormat1on and act1v1ty
which needs to accompany the 1nnovat1on as “the d1ffus1on“‘
'process unfolds. Th1s may 1nvolve benef1t cost charts and
'graphs,‘or demonstrat1ons on the potent1al adopter s farm.
D1ffus1on var1ables 1nclsoe thé spec1al kands of -
commun1cat1on messages and channels to which rece1vers are’
exposed These var1ables ‘can 1nfluence the-rate of adopt1on .
of the new 1deas Further the selection of appropr1ate'
Ghannels and messages to match the particular situation, is
a vital component of the JOb .of . the change agent. He must be
' - aware that each adopter category Fas its own ‘most common‘ LT

it
-n "

- 1nformat1on channels or sources Furthermore, it has. been'

g
-

"d1fferent 1nformat1on sources and ass1stance for d1fferent ‘
steps and stages 1n the inngvation- dec1s1on or adopt1on
process. Mass med1a obv1ously are most useful at the
awareness stage while suppl1er representat1ves, excel when
test1ng and special skills are. required. to try out the
innovation. The public agency role and 1mportance has been

'fﬁa_extens1vely rev1ewed and the conclus1on s that 1ts role as

. a resource ltnker :re1nforcer 'préCess helper and catalyst'
is all 1mportant in, the whole adothon process Th1s assumes
'that 1t purposely plans the technology transfer process in
its area of Jur1sd1ct1on rather than lett1ng 1t happen

randomly.
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D. Summary

-

Th1s descr:ption‘of the dtttuston and adoption models B
suggests that therefare/many complex factors 1nvolved in
effective technology transfer. A spec1a1 factor in ,s B
deve]op1ng countr1es shou1d be ment1oned Th1s 1s the.maxter ‘
J-of r1sK “Stotz has noted that the attract1veness of the
»;adopt1on of the 1nnovat1on 1s assessed by farmers in terms T‘

i

" of 1ncreased 1ncome and PISK reduction. & Col]1nson has
shown. that ‘small scale farmers-can rap1d1y adopt an
innovatjon if it enhasces the product1v1ty of the farming
system and rmproves the: food supp11es w1thout excess1ve o e
;r1sk " Thus, the perceived attr1butes of an. 1nnovat1on‘have o
direct 1nf1uence upon the rate of its adopt1on and spread.
Another 1mp6rtant ‘factor in the transfer of techno]ogy
is the role of the change agent and agency Petersen has
contended that se]ect1on of appropr1ate channels and-
messages to match the particular sitUation is a vita] part
of the change agent s job.® Petersen has also emphas1zed
“that potent1al adopters tend. to ut111ze different ... . .
'1nformat1on sources and ass1stance for d1fferent steps in
: the adopt ion processt It ?s wor th not1ng here that a. publﬁc w
n,change -agency: can and sho ld be very 1mportant as resource .

N

f11nKer, reinforcer, process helper and catalyst in the whole

Ll R

. Dietrich Stotz, op. cit (1980) p.. 148. '
"Michael Coll1nson, "Research and Technology: Contr1but1on

from Social Sciences"”. (1980), pp 1-7.

8 T. ATf Petersen, "Techno]ogy Transfer in Agr1cu1ture" A
" Paper Presented at the Region 1 Spr1ng Meeting, Edmonton,
Alberta Agr1culture, June 1982 :



Aprocess'of adoption. Stotz has shown that government
‘policies and-activities‘cen affect the adoption.of
innovatiaen.® Feden\has also demonstrated that policies such
~ as subsidies on 1nput and output pr1ces, spec1al credit

"'fa01l1t1es and commun1cat1on medla may 1nf1uence the rate .

L ;and speed of adopt1on of new technolog1es 10 Th1s author

'further argues that those po]1c1es wh1ch enhance adoption of

ohe 1nnovat1on may d1scourage adoptien of the other, even

e V

when the two 1nnovatlons seem to complement each other

,;L,Sjm1}anly, S1s]er\and Colman_hayewconsadered~the effects of =~

government policies and instttuttonal3condittons in theif

ana]yt1cal framework of technical change- among the rural

Eo

people of Asia.

The receiver in the communication-process has variables
which tend to affect his innovation deciston behaviour. As
has been indicated'earlter personal. factors such as

.- attitudes and habits:can- influence .the adoption of an. 7. . .0

" _innovdtion. As Mosher has pointed out, farmers {receivers)

should be cons1dered as persons who vary geograph1ca11y and _.’

u“culturally, who*11ve by hab1ts RE) Second they aTso farm for f”

- D Stotz op cit (1980) 147 160 :
10" Gershon Feder, "Adopt1on of Interrelated Agr1cultural
Innovations: Complementar1ty and. the Impacts of Risk, Scale
- and Credit". -American: Journal OF Agricuitur'al Etonomics Vol
* 64, No. 1 (Feb. 1982): pp. 94-101%. _
1‘Damel G. S1sler and David R. Colman, “Poor Rural
Households, Technical Change -and Income Distribution in
Developing Countries: Insights from Asia," American
Economics Review 79-13 (New Yorks New York State Co]lege of
Agriculture and Life Sciences, 1979), pp. 13-17,
'2Arthur T. Mosher, Getting Agnlculture Moving: Essentlals
~ for Development -and Modernization (New York: Frederick A.
Praeger Publishers, 1966), p. 15.
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what they'can getﬁoUt'ofvit,.either in goods or in pensonail
satisfaction. Third- they place high value on the good will
and approva] of their #am1l1es and ne1ghbours .

f' This third aspect relates to the ro}ewof tne social
'system in the adoption ppocess Reseanchers have identified
soc1al system as important to receivers of innovations.
Mosher has also indicated that there seems to be a shift of
farmers’ traditions and social values towards attaching
higher value to individual experimentation and new methods .
where the new agrjcultural‘technology is favoured and people
have'begun to enjoy its benefits. The author has also noted |
'that under primitive agriculture and fear of natural
<catast:ophe, traditions are usually designed to protect the
group against famine or other disaster rather than to. o \

a e

encourage experimentation‘with‘new ideas and new techniguesA
An analysis of the'innovations in terms of the above L
mentioned variables wil]l provide theLeXtension or change-vw
agent’ w1th'gu1de ]1nes for the type of 1nformation and
act1v1ty wh1ch needs to accompany the 1nnovatlon - as the
diffusion process unfolds ~Thus,- it can be concluded that .
the degree of 'suctcess of adoption of a new techno]ogy
depends upon adopter chaﬁhcter1§t1cs, perce1ved benefits of
the innoyation; diffustonfmethods, and the social system. In
Chapters IV and V some of the concepts described in.th{s

chapter will be applied to the analysis of the diffusion

activities and adoption of improved dairy cattle andjtne
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manageméht;phactices of these breeds, in southern Kakamega,

Kenya.
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' Th1s chapter is d1v1dqp 1nto 2 parts. Tﬁe f1rst part;'

“ wsea o HI:-THE AREA AND. METHODOLOGY OF, STUDY - .
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'1ncludes a descrlptlon of the locatlon demographlc and

.phys1cal featurers of the area stud1ed The second part of ‘

th1s chapter descr1bes methods ‘used 1n th1s study. This

f‘second part also outl1nes the methods of' processtng and

?analyz1ng the data collected

B. The Area Studied =

" As shown in Figure 111-1, Kenya cons1sts of e1ght

' d1v1ded 1nto sub- locat1ons Sub locattons are made up of ,’i;

.adminstrative provinces Prov1nces consist of d1str1cts and

these in turn are’ made up of locat1ons, wh1le locat1ons are

_V1Blages, and v1llages are made up of households A _f 1‘

"household is the unit of analysts in. th1s study. Western

rProv1nce has three d1str1cts Kakamega, Busta and Bungoma

Kakamega d1str1ct has 8: d1V1s1ons Thnee of these d1v1sions

AN

(Ham1s, Ikolomani: and thiga) are studied

The area stud1ed covers the southern part of Kakamega

' d1str1ct The area 1s densely populated The 1969 census

showed that !ils area had a human populat1on density of over

400 persons r square k1lometre 1 At an est1mated annual-

++ Y J. Heyer, "Ach1evements, Problems and Prospects in the

4Agr1cultural Sector" . Judith Heyer; J. K Maitha and W.

M. Senga (eds.) Agr-lcultur'al Development in Kenya: An

‘ Ecoggm c Assessment (Nairob1 Dxford Un1vers1ty Press. 1976l :f'
P o : , PR
4
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KEY: - o '
1-8 are provinces of Kenya
7- Western Province '

a

Adapted.from:'du Heyer,‘J,:K. Maitha and W. M. Senga (Eds.),
S Agricultural Development in Kenya : '
(ﬁairoﬁi:‘ﬁx?ora Un%versity Press, 1976), p.186.

Notes: Western Province consists of Kakamega, Bungoma and
: Busia districts. Head offices :of Western Province .

-are located in Kakamega town.

Figure - I11I.1 Mép of Kenya ShoWing'L0catioh of Kakamega -
bfstrict | L
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. IhefPhys!Cal;Envirpnment of the Area Studied

-~

area is now est1mated to be over 800 persons per square

. ;_k1lometre o

"bseufhefn'Kekamega is-a medium to high potential agricylfural-

area. Major crops grown are maize, beans and bananas for
fdod, and tea and coffee for cash generatfon. Livestock is
an'integral part of the farmihg'system.ih the area. Types of
livestock ipclude cattle,vgdats, sheep and poultry. ‘
The area has an annual agepage_rginfallygf over 1800
mi]iimetfes. The area studied has a bimodial rainfall
patternijth long rains from March io June and short rains

from August to NoVember. The‘dny season.is from Decemberto- -

February.

Lihanda has reported the soils to be ferr@sols to
ar1sols 2 He has a]so Peported that these so1ls have fairly

good phys1ca1 propert1es but are poor in plant nutr1ents and

s iged: fert111zer app]1cat1on to SUSta1n agr1cultura1

product1on “The lack of adequate p]ant nutients in these
soils canvbe attributable‘to heavy use for agricultural
production with limited fertilizer application.

' This‘stﬁdy area lies mostly on a margin of a peneplane,
with slope classes of about 8 percent. The altitude of the
area is about 1650 metres (5500 feet) above sea,ieveT.

2 F, C. L. M, Lihanda, "Adapt1ve Research Planning : A Case
Study of" V1h1ga Division, Kakamega district" (Nairobi:
CIMMYT Pub11cat1ons, 1978) . 5-8.
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- There are/otmerous permanent ‘streams, these be1ng the
main headwaters of R1ver Yala. Alluvial flats and»marshes
are of cons1derable size. Lihanda has also reported that
little or no effort has been made to reclaim. these valleys
for farm1ng, to prov1de an easy but Timited source of .
fertxle land 3 .

Farm inputs for crop and livestock production are
stocked in stores situated in ma jor shopping centres of
‘Kakamega. Major cash crops are'marketed through
. semi ~Government marketlng agené1e$ M1lk -is marketed maﬂnly'
'-through informal channels (from one household to another).
There are about five auotion markets mainly for local
¢attle, in the whole“area’studiedl -

" Southern Kakamega is well served by a road network
vwhioh gives access to the main service centres llkerMajengo,
Luanda, Hamis and;Khayega.

N
C. Methodology
Introduct1on

"The objectives'of’thls\study'suggest an exploratory'and
descriptive research design 'Exploratory research is
concerned with dlscoverlng ideas and 1ns1ghts, establ1sh1ng
pr1or1t1es, and generat1ng 1nformat1on about practical .
poss1b1l1t1es of solv1ng spec1f1c research problems u
 Detailed quest1onna1res or prec1se probab1l1ty sampl1ng are -

rarely used in exploratory research. Descr1pt1ve research is

S F. C. L. M. L1handa. op. cit., (1978) p. 5.
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used for looking at the frequency of occurance or at the
relationship between two variables.*

Because the intormation required to achieve the

uobJect1ve of. thls study is not. completely ava11ab1e through :*‘t

- jseCOHdary dafa sources, pr1mary data must also be obta1ned

" The survey approach was used to secure the needed data
Data collection was carried out in two stages,
presurvey and formal survey. Th1s collect1on of data was B

done by the author and two a s t nts, @ll employeeseof thexs

3 s e Ubu‘:'o

M1n1stry of’Agr1cu]ture at Western Agr1cu1tural Research
~Station (WARS)in Kakamega. CIMMYTS economists in Nairobi
supervized the data collectwon and ‘gave necessary adv1ce
The Pre11mrDXEy Survey (Presurvey) | v
A.presurvey of farmers is an exoloratory survey carried out
first, to describe farmers’ circumstances in order to )
illuminate the socio- economlc cond1t1ons under whroh farmers:
*Moperate second to descr1be how farmers in the area are .
'dperating?\th1rd, to relate farmers"circumstances to their
tarming met ods, “and to understand why they farm that way.S$
A presurvey of Kakamega distritt was done dur1ng August
and September of 1979 to 'idéentify general farm1ng systems,

practices and problems. On the basis of the presurvey

- e = e e -

4 Gilbert A. Churchill, Jr. Marketing Research, . '
Methodologlcal Foundatlons 2nd Edition (Hlnsdale Ilinois:,
- The Drydéen Press, 1979) p. 43.
5 CIMMYT stands for Centro International De Mejoramiento De
Maiz Y Trigo (International Maize and Wheat Improvement
Centre) of Mexico stationed in Nairobi to carry out adapt1ve,
agricultural research in Kenya. ..
.}B Farmers:

SCIMMYT "Planning Technologies Appropr1ate g,
1976) p. 11,

Concepts and Procedures” (Londres Mexico,
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results (s1m11ar1ty 1n farm1ng systems and problems) | ?”A;f-“"
*Kakamega district was divided 1nto two -areas, - southern and
northern Kakamega (see-F1gure.III~2) Southern Kakamega is a.wlm
- more densely populated area than northern Kakamega

o f A more deta11ed presurvey was done in southern Kakamega o
dur1ngldanuary,and February of 1980, The obJeotjyesiof-this
presurvey were: - | | | R

lT. 'To'e*amine qbe feasibilttyfof‘integrating improved

o . da1ry1ng 1ntQ the ex1st1ng farm1ng systems

o @ A . o4
e T e el o W
e AL,

2. To formu]ate a dalry research programme to develOp
technolog1es appropriate to the circumstances of farmers

» .

in the area stud1ed e ’
Th1s study uses some of the presurvey 1nformat10n to ERRE
establish hypotheses that are tested in chapter f1ve On the
basis of 'the presurvey frndhngs@, a formal survey was
,planned and 1mp1emented 1n southern Kakamega o e -
" The Formal Survey | ’ . | T .;;,ig
;After the presurvey, plans for the survey were made. These
plans included sampl1ng, and deve1opment and adm1nstrat1on
of the questionnaire.
Sampiinﬁt " mw'iv/” ~ S
A list of farmers (OP:catttevfarmersr'was-not'readity
ava1lable from any source. Thus a sampie of farmers Keep1ng
cattle in this area was drawn from a list obtalned from

government administrative off1ces. The lists contained seven’

villages which were chosen from seven locations at random.
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Divisions:-
Tkotomani “(1,<)
' Viniga(3,4,5,7)
Hamis (6)"

-

Adapted from: Survey of Kenya, Kakémega,Branchi

o)

Kakamega

- -KEY :-.

Locations surveved
T- Idakho-

2- Isukha

3- North Maragoli

4- West Bunvole

5- East Bunyole
6- Tiriki '
7- South Maragoli

-

Figure 111.2 Mgp of Kakamegé Diiirict Showing Study Area e
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- A random- sample of. 8 farmers from each of the .seven.

ﬂlv1llages (56 farmersl was the un1t of analysws selected

'However 1n every V1llage the f1rst six farmers were .

St = e e

v1nterv1ewed When the one or two of the ~ f1rst s1x 1°ar~mers"'~
were absent or responses were. unsat1sfactory, the 7th and
- 8th farmer was interviewed as a replacement.
| After lntebviewing 42 farmers, it was found that only
one of‘these»farmefs had lmproved cattle. Twe lve farmersfin
southern Kakamega with 1mproved dairy qattle were purposely
~_selected from a l1st of’ 50 farmers with 1mproved cattle from'
}two locat:ons of the area studied. Aftepiegamlnqng-theﬁ54__i“‘
quest1onna1res, one quest1onna1re was discarded. This study
_.Aisﬂconseouently based on 40 farmers with unimproved cattle
and 13 farmers w1th 1mproved cattle. ) e .
It is 1mportant to note that the sample of 13 farmers
with improved breeds of dairy cattle, was ‘a representative
Tsample’slze for the proportion of farmers Keeping the
improved cattle in. the area stud1ed Furthermore, the s1ze.
of the two samples (53). was chosen to meet resource
 constraints of 3 enumerators, 1 vehicle and limited petrol.
| The Questionnaire |
The quest1onna1re which is presented in append1x III-1
cons1sted of 93 questions. It was.developed by the'authof
with the assistance of CIMMYT economists It is to be noted

il Tt TR

"The number of sub-locations per location ranged from 6 to

. 9. The number of villages per sub-location ranged from about

10 to 15. Each village had from 40 to 100 households
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that th1s was a- genera1 questtqnna1re axmed at obta1n1ng

iﬁ‘detalted 1nformat1on on 1mppoved danry farm1ng 1n,southern ‘_:j

‘ 1 " . >

‘ffKaKamega The part oF the - qUeSt‘O“na]re used for th1s study '

,,,,,,,,

“on” 1mproved dalry cdattle is marked by aster1ks

The quest1onua;re was wrltten in Engl1sh but was .
administered in the language of the farmers (Luhya). The
questjqnnairelcontained mostly open-ended questions and a
few close-ended questions. A large portion of the
questionnaine contained-"yes" and "nof answers,AThe
tabulated'questions requtred checking off the'betevént
answers. | | - -
" The quesfionnaire was divided into five parts which are
described below. | L i " R
(1) General information | ‘
- The.finst section was de51gned to gather some .
background 1nformat1o; abeut the farmers’ farm1ng
'experience, training and available family labour .
This generel.informetion'also formed the sociat set
up of the households studied. .
(2) land Use o | | o

The major ‘distinguishing feature of ‘this study
area is limited land. Informatlon about allocat1on
of 1and“tqlvarious farm enterprises was obtajned
from questions tn this. section to test the
hYpothesis'"that laek_ef grazing land" was

significént variable in adoption of improved cattle.

R .



-(34‘Livestock SectiOn

‘The part of the quest1onna1re concerned w1th T

’jljjllvestock compr1sed over 50-percent of the

“quest1ons "This part of the quest1onna¢re'was°
divided 1nto several sect1ons Types of 1tVestocK.‘»
kept by farmers in th1s area were determined. Then
spec1f1c quest1ons on da1ry cattle were presented in
| the quest1onna1re The purpose of Keeping cattle and.
numbers of cattle kept per household formed another
.section..

(a) Breeding-Management .

Presurvey f1ndings had shown.that most
farmers in th1s area used natural mating rather
than artificial insemination. Reasons for this

’ behav1our had to be obtained from the responses
_made ‘ ~
(b) Pests, Diseases and Their Control

From the presurvey results and observation,
ticks and worms were reported to be ma jo
Aparas1tes here. This section was concerAg§)w1th
the avallab111ty, eff1c1ency and qual1ty of the |

- dips for the control of t1cKs The' Dawa a
section was designed to determ1ne the '
pos51b111ty and frequency of deworm1ng the
cattle.

The disease control section was designed to

collect information on the availability of



IN1s section ot the questionnaire was
~dés.ighed to collect ihformatioh on the types of |
" cattle feed and the months of their |
availability. Hypothese§ reiated to this section
were: (1]"that lack of grazing land" (2)"that
lack of cash” and(3)"that lack of managerial
: ’

skills"®

-

There-were also questions on water
availability, héusing cattle, and milKing. .
1An§wér§‘to.fhesé quesfiohs suggested‘the 1&vel
tof cattle management that was practised in

' southern Kakamega
l) Labour, - Land and Cash Problems

This section of the questionnaire‘was'intendéd
> gather informatién on fhe respondenf’s prdblehs
-laied to labour, land and cash. Hypotheses'ré]éted
) these quest1ons were: (1)"lack of grazing Jand"
d "lack of cash ". ' o
V) General Questions at End
~ The final seqtioh of the questionnaire was
mncerned with infofmation about food and milk

hY

irpluses and deficits. The period during this

bl

|rVey was ayfobd shor tage séasonh.Thus{'questions

out the immediate problem would make the farmer

el that the interviewer was concerned about the




IN1s section ot the questionnaire w
~desighed to collect ih?ormatiohfdh the t

" cattle feed and the months of their
availability. Hypotheses related to this
were: (1]"that lack of grazing land" (2)"
lack of cash” and(3)"that lack of manage

[ 4
skills"®

-

There-were also questions on water
availability, heus1ng cattle, and milkin
1Answers to. these questlons suggested the
tof cattle management that was practised

' southern Kakamega
l) Labour, Land and Cash Problems

This section of the questionnaire‘was'h
> gather informatien on the respondent’s pr

slated to labour, land and cash. Hypotheses

) these Questions were: (1)"lack of grazing
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"dur1ng the training.

. As part of the tra1n1ng, the quest1onna1re was
pretested by three 1nterv1ewers us1ng three farmers from the '
study area.t'© Th1s pretest also lasted three days Following
‘the pretest some adJustments were made to the |

questionnaire. The final questionnaire used is presented in

Appendix I1II-1.

/
The Interyiew

Personal intervlews were conducted by the author and ‘the tuo
tralned enumerators after 1nform1ng the selected farmers and
their chiefs. A1l the 1nterv1ewers travelled in one veh1cle
to on%Bselected vwllage_at a time to interview the selected
farmers. On armival in the selected7Village, enumerators
~were met by the chief of the area and the farmers The
farmers were 1ntroduced to the interviewers by the chief.
Then each interviewer was. assigned two farmers for the day.

An interview‘lasted'tmo to three hours. At the end of
the day, the completed questionnaires were checked for
errors. Then all the completed quest1onna1res were collected
and filed away.

The two enumerators were supervised by the'author
throughout the survey, who re-emphasiZed the difficult
sections of the qUestionnaire..The-supervision was necessary
to ensure that the enumerators were actually interview1ng
the farmers, and that their relat1onsh1p with the farmers
was good | o

'°The pretest is,not_included in the analysis.
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On two occasions, two other agricultural research.-

scientists from Kakamega research station (WARS)

-

accompanied the interviewers to Help w1th superv1510n of the~

interviews. This was done to g1ve~these researchers ar
insight into the problems farmers in Kakamega faced. On the
same occasions, an economist with CIMMYT from Na1rob1 also
accompan1ed the interview tnam and helped supervise thé
interviews. |

A total of ‘54 farmers were iﬁterviewed As said before,
one questionnaire was discarded because the responses were
1nadequate Apart from pnlmary data, th1s study also uses -

data published mainly by"the Kenyan Ministry of Agricelture.

D. Data Processiag and Analysis

The data gathered are analyzed us1ng the Statistical Package
for the Social Sciences (SPSS) ' The level of measurement
for most of the data is nominal Relative frequency
(percent) and cross tabu]atlons are used to indicate the
association of the_1ndependent'variable { improved dairy
breeds) and the level of mahagement of dairy cattle by
farmers in this area. The'Chi'Sqdare analysis is Qsed to

test the s1gn1f1cance of differences in adoption levels of

t Norman H. Nie et al, Statlstical Package for the Social
Sciences. 2nd Edition (New York: McGraw-Hill Book Company,
1975). pp. 239-241.



¥ Te s F :}r;f
v S : . .
° e ...
TR 42
S
"~ - :. S

'tabulated by absolute and relat1ve frequencies. All
»hypotheses are tested at the 0. 05 leve1 of s1gh1f1cance Theﬁf_'

“results of analys1s of data are presented in Chapter V.
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IV. DAIRY RESEARCH AND EXTENSION SERVICES IN KAKAMEGA
This chapter descr1bes maJor recommendatlons made by the
M1n1stry of . L1vestock Development to’ farmers concern1ng
dairy farm1ng pract1ces in Kenya in general and in Kakamega
in part1cular ‘The chapter concludes with a descrwpt1on of
the structure and role of extens1on staff in the development
of da1ry1ng in Kakamega. The pr1nc1pal ‘sources of data for
this chapter are reports publ1shed by the M1n1stry of ‘
Livestock Development in Kenya and other 1nst1tut1ons '.In
the next chapter the socio eConom1c factors affecting the
development of dairy farming in Southern KaKamega are

exam1ned us1ng data from the sample survey descr1bed in

Chapter IIT.

\ .

A. Recommended Pract1ces of Dairy Farming in Kenya

As has been stated'bv Stotz (1979)'research recommendations
of 1mproved da1ry farmlng pract1ces were developed for da1ry
'product1on on large farms. The same recommendat1ons were
then ut1llzed for management pract1ces on small ‘scale farms
2 Recommended breeds of da1ry cattle and thelr management l
are outlined in this section. |

Da1ry Breeds '

While the nat1ve zebu cattle are found throughout Kenya,_

,commerc1al da1ry farm1ng recommendat1ons for small farms in-

Kenya are based on 1mported European breeds of cattle These‘

_—-__---_-_---——-——

The specific . reports are c1ted in subsequent sect1ons of "

th1s chapter,
. 2 Dietrich Stotz, op 01t (1979) p. 22

;
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breeds requ1re a high Tevel of feed1ng,‘d1sease control,. and
'husbandry pract1ces D1fferent breeds are recommended for
A:d1fferent eco]og1cal zones of" Kenya Dawrydbreeds
'-{recommended for Kakamega which 1s an area of. high ra1nfa11
Aare the temperate breeds, namely Fr1es1an AyrshIre, |
Guernsey and dersey 3 |
: These tem;érate breeds also are bel1eved to have

'exce]Tent fert1l1ty'}ra1t$ such as regular calv1ng 1ntervals
and. good- motherlng ab111t1es They have h1gher m11k y1e1d
4‘but lower butter-fat content than the 1nd1genous Zebu cows.
'Further these 1mproved cattTe are generaTTy larger in body -
we1ght than the small East African Zebu. However the
1mproved da1ry cattle are suscept1ble to most tropical
.d1seases such as t1cK-borne-d1seases and tr1panosomiasis
These breeds from Europe have been well adapted to the cool,
wet h1gh1ands of Kenya and are be1ng made adaptable for .
adoption in fhe hot , hum1d TowTands of KaKamega A general-‘
recommendat ion concernxng these 1mproved da1ry herds is. that
the anlmaTs should be well fed and shou]d rece1ve good
management Musang1 has outT1ned the things to be done
before the veter1nary department can glve permission to
.1ntroduce the 1mproved breeds: - |

1. The graz1ng Tand must be fenced 1f an1mals are fed

Aoutdoors‘ | . 7
2. The fenced Tand'shOUTd(be grazed by the Zebu cattle {that

* Annual Report 1979, (Naivasha: National Animal Husbandry
- Research Station) .- EE ' S
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have been thoroughly d1pped into or sprayed with an
effect1ve acarac1de v | -
3. The land.shou]d.be free of bush and unpa]atable'grass“

H
species.

8

‘4. Clean drinking water should be provided on the farm,

" .

preferably in the grazing area.

On ghe other hand, the Zebu cows have excellent
“mothering abi]ity, fair fertility»rates."giving relatively
1ow yields of- mi 1k} but they are re1at1vely res1stant to
tick-borne dlseases It is noted that most of the |
recommendat1ons app]y to Kenya in general and are. not

, spec1f1c to KaKamega

Feed Management

In general, it is recommended that farmers Keep the1r cows
on grass as long as poss1b1e since purchased supplementarxﬁ;vsv
feeds. are ns1derab1y more expensive and m1x1ng feeds at .

.j'home is dij§1cult It follows that good management of
'pastures and fodder as well as preserving hay or s1lage are
1mportant to supply the needs of the cow. In general, the
amount of concentrates to feed a cow depends on the qua11ty
of the grass. Though the carry1ng capaCIty of pasture for
dairy cows can vary considerably, it is recommended that the

carrying capacity is two acres per cow. Thus, subStantial

-——-——_L———--—————

C4op. cit., (1977), pp.7-9.
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area of land is requiped, unless zero grazing® is adopted.
Zero graziné“is a éew syétem of intesive dairy farmihg in
- most parts of Kenya, particularly in Kakamega. Successful
results of:this’system have been achieved on .other small -
scale farms such as Kiambu, Nyeri and Kisii. .
. .The,host commonly used pasture species are Rhod§s Grass
%Chloriswgayaha; Nandi Seteria (Seteria sphacelata) for the
”Eurpésé%dﬁ paéture seed production carried out by the Kenya
Seed Compaﬁy: As Musangi has iﬁdicated..iﬁ is recommended .
‘that the nutritive status of pastures, legumes must be _
included.® He has also shown that Desmodium fntotum, //x'
Desmodium uncinatum and‘Centhcema_pubescens afe goo& for
"'Humid'éreas, while Stylbéanses gracilis is rgébhmended in
fhe-dpier areas, and'frifolium'nepens (Kenya white clover)
in the highlands. | |
Rotationallgrazing is"another recommended ‘system ofﬂ
. Mmanaging pastures in Kehya as a whole. Rotatﬁonallgrazing
-'conéjsts of grazing animaTSjin one paddoék fory a period and
then transfehring them to a fresh paddock. HOWeVeE,'grézing
pressure Qf co@s on émall farms limits the poSsibility'of.
_ rotationél-grazihé in Kakamega. Further, it is recommended
that theée pastures be improved by applicatioﬁ of _
fertilizers, mainly nitrOgenous fertilizefs; This is because
-of thebhigﬁ rainfall in the high potential areas bf Kenya, |

> Zero-grazing involves bringing cut herbage and feeding to
the animal in a stall. Theiforage”types'usedyin‘zero-grazingv
-can be purchased from other -farms or grown-on the farms.

®R. S. Musangi, Dairy Husbandry in Eastern Africa (Nairobi :
Longman Press, 1877), pp. 7-9, 85, 93 and 110. _ '



like Kakamega that causes much of the so11 nitrogen to be.
leached to the lower layers of the so%l‘where it is not
available for plant growth .

Disease Control

Dtsease contro1-is another aspect of managemenththat
‘da1rymen are asked to part1c1pate in. The most important
factor in the el1m1nat1on of d1seases is prevention. Many

v A ' -
diseases can be prevented.by app\ylng good sanitary methods,

»

proper.feeding and timely vaccinations andéisoiations.
Tick-borne diseases:are quite common in KaRamega Dipping or
spraying is the recommended method of control of t1cks in
i is area. ' )
From the above descr1ptwon, it is evident that improved L
breeds of da1ry cattle require h1gher levels of feed and
disease management than the native cattle. However

recommendat1ons for crosses between the European breeds and

the nat1ve Zebu - types have not been establlshed

B. Extension Services and Dairy Farminé in'Kakamegavdistrict
In this section the structure of the extension services in
Kenya and in Kakamega district isioutlined.”Also, the role
of extension workers in dairy deve]opmént is.deSCribed,
'indicating'some of the main problems facing farmers in
Kakamega district. |

Structure of The Exiension Services

The Ministry of Livestock Development in Kenya is

\ responsible for the developmentland_production of all
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Tivestock (cattle pou]try, pigs, sheep goats fish and
bees) in Kenya.? This M1n1stry cons1sts of departments of
'Veter1nary Services and Animal Production. Ln th1s study the
structurevof the extension services of the department of
Animal Product1onrwh1ch provtdes most of the livestock
services jn the ministry of Livestock Development is .
described. |

The structure of the_extensjon services in. Kakamega
‘distrjct is worthy of mention here. In 1979 there was one
D]StPTCt Animal Product1on Officer (DAPO) and one D1str1ct
Veterinary Off1cer (DVO) in Kakamega d1str1ct Each of these
officers usually hold university degrees either in
: agriculture or veterinary medicine.  In the same year there
were e1ght Techn1cal Officers (w1th diplomas in
'agr1cu1ture), each respon51ble for a d1v1s1on Also there-\
were sixteen techn]cal assistants (with certificates in
agriculture),‘eachnresponsible,fOr a locationr'At farm leQeJ_w'
there are dunior,Agriqutural AssistantS'responsible for ¥
four to five villages who prouide_advice to livestock
farmers. i |

In addition "to the an1mal extens1on serv1ces prov1ded
through the structure descr1bed above, 1nformat1on from the
Annual Reports of the Department of Animal Product1on show

that there have. been a number of spec1al programmes or

prOJects concerned w1th 1ivestock product1on in Kakamega -

X

e T T T e,

"The Ministry of Agriculture is respons1b1e for the
development -and production of crops.
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district. One example of these'projects‘was the extension
servioes'provided by the Danish 60vernment to improve’dips

in Kakamega district Another example ig

the Nat1onal Da1ry
Development PrOJect 8% This is a smallholder extens10n
service programme whlch.ls_executed Jo1ntly by- Kenyan and
Dutch Governments. This programme aims to impnove pasiure‘
and the feed management of.dairy cattle. A third is the
International Agricultural Development Programme which
supports dairy development through strengthening and
facilitating general extens1on serv1ces
The Role of Extens10n Serv1ces in Dalry Development
‘Stotz (1979) has rev1ewed the h1stor1cal development‘of the
animal exten51on workers in the development of smallholderr
improved da1ry farm1ng % In this sect1on, the role of animal
extension workers in Kakamega district is descr1bed for the .
period from 1970 to 1979. The sources of" 1nformat1on for
.thls part of the study are Annual Reports of the quprtment
of An1mal Product1on ' B
-Information - from Annual Reports (1970 to 1979) shows
that, animal extension workers in Kakamega d1str1ct have
| been responsible for adv1snng.farmers on three broad aspects
of dairy'management -1mprovement of pastures and dalry
: herds, and control of dlseases The 1mprovement of pasture

,xn Kakamega district has been the maln focus of extension

8 Kenya, Ministry. of L1vestock Development Animal ' o
- Production, Annual Report 1980, (Nairobi: 1980).pp» 12, and
23-43. . _

-8 D - Stotz, op cit., 1979, pp. 14-16.
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- . / .
workers in Kakamega. Information from Annual Reports (1970

to 1978) shows that attempts have been made to 1ntroduce
1mproved pasture such as Rhodes grass and nap1er grass. In

addition, there have been some efforts to clear bushes,- may
be for’ 11vestock 1 d_ use As shown in Table IV-1, the total
. mt‘ e {\\‘ ! '

area planted with 1mproved pasture and fodder - and cleared

bush has fluctuated from- year ‘to year, -though it seems that

there has been a s]ow growth 1n the total area of 1mproved

~Zra
%

pasture and fodder The ara. ofﬁdﬂeared bush does not‘

" indicate whether this" area was@#or Jlivestock or was-fo? fnif‘“
,&' Y S . ' "‘f ?
other -land uses. The Annual Reports do not indicate any . & ‘i« 1

reasons for the slow growth in the area under improved
pastures. - S g ' o ~£;..
A second service provided by extension workers has been
concerned with the:improvement of-the herd in the district.
“Information from Annual Reports shows that thls has been
lundertaken fo]10w1ng two approaches. One approach has been
the-importation of improved breeds of dairy" cattle'(derseys,
Guernseys, Friesians and &yrshires)-into Kakamega. A second
approach‘has been through artificial insemination (AI)
programme The reports suggest that 1mports of 1mproved
da1ry breeds into Kakamega grew 1n the mid 19605, when
credit was ava11able to farmers for-the purchase of these’
breeds and extension serv1ces were adequate Apparent]y,
therefore the number of farmers purchas1ng improved cattle
expanded and the supervisory capac1ty of the extens1on

workers seem not to have been adequate Further the
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TABLE IV-1

Area of Improved Pasture and Cleared Bush
in Kakamega 1970-1979

_..___-..--___—___—..-.__-__....___..-_.._..._______-__-...-—________

.=~ Area of )
Year .improved ley improved fodder cleared bush
: Hectares. - -
1970 36" 46 ' 604
1971 o 139 o 104 746
1972 ¥ £ 164 106 1389
1973 B 62 81 .
1974 110 ' :
1975 : 155 350 170
1976 ©121 , 194 1046
1977 544 .
: 107 ' ’ 239
1978 - 140 . 592 ' 693
(746) (960)
1979 152 . 134

T T T T R T T T T T T T e e e e e e e e e e e e e e e e e e e e e e m e e e e

Source: Kenya, Ministry of Livestock Development,
Annual reports (various issues 1970 to 1979).

Note: The figures in paranthesis refer to total area
under fodder or ley.

Y

A= _ ' ﬁ;

extensive heat in the lowlands coupled with many di§ease'J
problems seem to have diScouréged direét {hport of improved
»dairy'bréeds. It is a1sé heporfed that the éést of dairy
breeds has tended to be substantially higher than the
maximum credit that the Agricultural Fin;ncéVCorporation (A.
F. C.) provided for the‘purchase of these\daifx_breeds.‘O
THQ#} it appears imports of improved daﬁry,érééaé iﬁfb

Kakamega has been on the decline.

___________ B T PO

'0 Kenya, Ministry of Livestock Deve]ophent, Animél
- Production, Kakamega District, Annual Reports 1977
(Kakamega: 1977), p. 27. | -



52

The Artificial Insgmingtion_Progfamme involves
inseminating improved and local Zebu cows with semen of
%mpboved bulls. This programme requires thét farmers
Castrate their bulls (zebu éhd improved). Also, the farmers
hgye to brfng cows on heat by the road-side for ‘
Ipseminatign. Fa;“séme farmers this has’meant travelling for
long'dist;ﬁces to fihdfanljnseminator. The perceived o

‘benefits to farmers optiné-For'AI have included increased
r'milk production and-sdme res{stanée to diseases and heat.
Even then it appears that the number of Al remained constant
from 1974 to 1976.'' It was reported that in 1977 and 1978"
the number'df Al declined slightly, though in 1979 it_was
reported that this Had increased. - B ¢ |
‘A thifd important focus of the'extension workers in
Kakamega has been the control of cattle diseases.
InfOrmation from the Annual Reports (1970 to 1979) shows
that the main diseases are the tick-borne disease§, foot and
mduth disease, anthrax and rinderpest. Most of these
diseases have been reported to be fatal to improved breeds
qf'dairy cattle. It is stated in Annual Reports that the
success on the control of tick-borne diseases has been
limited. Informatfdn from these reborts indicates that in
some . ases, farmers do ﬁot dip as frequent]ykas they shond,

while in other cases the management of dibs has been poor.

Consequently, tick-borne diseases have been one of the main

""Kenya, Ministry of Livestock Development, Animal
Productiqn, Annual Reports 1976, (Nairobi: 1976), pp.25-29.
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problems facing,iﬁproved dairy cattﬁé}farmers in Kékémegas
distriét. Other diseases such as rihde}pest,’anfhraiglgﬁd'%§ 
- foot and moufh seem to be effectiYelyécoh%rollédqaﬁé;eVen *i'“"
vaccination is imp]emented‘eaﬁlyfd

Other extensioh services provided to farmers haQe
included education.at the Farmers’ Training Céhtres‘2 and‘on
field days and farm visits. It is evident that extension
workers have encouraged improvedxdéiry‘farming'in Kakamega.
However, it appears that the progres; has'nof‘been
satis%aCtory. '

I can be concluded éhat thg recommended dairy

%5husbandﬁy préctices are backed Up by research which is
conducted in a foreiénlplace. Thus, the researcﬁ is not
specific to Kakamega district as a whole, and particularly’
to southern Kakamega. Further, results of dairyvreséhrch are
not well disgminatpd to farmers of the area studied, partly -
because ofithe farmer’'s attitude and mostly due toviimited
quantity of qualified staff. In the next chapter the
socio-economic factors hinder ing the deve lopment 6f d&iry
farming in southern Kakamega are examined using data from

the survey of fifty three farmers.

*

'2Farmers’ Traininﬁ'Ceqtres are Ministry of Agriculture
centres for training farmers in different production
practices. These courses last for one or two weeks. -



V. ANALYSES ANﬁ RESULTS

Data from: the oral qﬁestionnaire survey discussed in Chapter
I1l are used to assess the socio-economic and technical
factors inf1uencing the adoption of improved dairy'cattle,
breeds in Southern Kakamega Kenya. As also indicated tn .
Chapter 111, frequency distribution and Chi-square test are
used to test the hypotheses set out ih Chapter 1. In some
cases averages are used to verify these hypotheses. ) .

As out]ined in Chapter IV, the sample consisted of
forty farmersﬂwithggnimproved cattle breeds and thirteen
farmers with’tnproved dairy cattle breeds. The forty farmerso‘
. represent non- adopters while the thirteen farmers represent
adopters of 1mproved cattle ThevobJect1ve of this chapter
is to compare dairy farming.systems of these'two groups of

farmers and to 1dent1fy socio- econom1c and techn1ca1 factors

that may be 1nfluenc1ng the adopt1on of dalry breeds in

Southern Kakamega.

A. Soc1o economlc Charachg§1stics of Farmers in Southern

-
K

Kakamega . :
Farmers who were interviewed;@ere mainly. men, since they
made ma jor decisions 1@Qfarm operat1ons They all spoke one -
1anguage, Luhya Abcgﬁ g&] thel farmers 1nterv1ewed (92 5%)
had operated thelrﬁﬁarTs.for more than eleven years. All the
respondents owned farmg on which they ﬁ'ved The farm size |
ranged from 0.75 to?14.25 acres per adopter, and from 1.25

to 16 acres per ‘non- adopter The_mpde of the ﬁandgsize was

.T'SQI



" TABLE V-1

Total Area of Land on Sample Farms’

No. of Farmers with

-

i - 70-.99° 1-2.99 3-4.99 5-9.99 - & 10+
. - Acres o F
Adopter: No. 0 1 . 2 5 5
L % 0 7.7 15.4 - 38.5  38.5
Non- '
adopter: No, 3 12 16 6 3
| % 7.5 30.0 30.0 15.0 7.5
Totd1:  No 3 13 18 ' 8
% 5.7  24.5 34 - 20.8 15. 1

T e e e e e d e, e e E . a.—— . . -__..._-.__..-_....-_--_--.-_-—.-_—_--'_-_—_

Chi-square= 13.54306 with 4 degrees of freedom.
Significance=0.0089 Fo T ,

a2

between 2 and 3 acres for non- adopters and between 5, and 10 |
acres for adopters Results from Table V 1 also show that
about 77 per cent of non-adopters owned land size below 5
acres The results show that two fgtmers out of thtrteen
farmers owned 1and size below 5 acres. There were 5 farmers
'out of 13 adopters owning over 10 acres of land |

The education level of the farmers Keeplng improved
cattle’ tended to be h1gher than that of the farmers with
local catt]e Most of these th1rteen farmers. with . 1mproved |
'da1ry cattle had off-farm JObS ma1nly as teachers that
required literate and trained personnel. Three of the utwk:i;f'
thirteen adopters had been able to attend short courses at&Qa‘



'Farmers Tra1n1ng Centre (FTC) Ftve out of forty
]Znon adopters had also attended some courses at the FTC Of

these f1ve farmers, only one had attended courses in. da1ry
““ﬁmanagement The other four farmers attended courses in

vi general agrlculture ma1nly crop product1on In general
'T-both groups of farmers had some elementary educat1on but the‘r
| level of educat1on varied between them i_ . |
‘ = The results show that about 38 % of non- adopters and
; about 77% of the adopters had JObS off the farm On the

average forty per cent of”’ the labour used on farms with
71_;“fmproved cattle and s1xty f1ve percent of . the ava1lable ij
| labour on farms w1th local cattle was famlly labour Seventy“
1 )seven per cent of adopters of lmproved cattle had between 2 )
'_fand 6 members of the fam1ly of work1ng age It 1s worth L
f_fnot1ng that there was h1r1ng of ]abour during the long rawns'
'?(65% for nen- adopters and 69% formadopters) mostly for land :

*preparatlon and weed1ng of malze and beans

- The. slVe of - the household of the f1fty three farmers‘w;‘

‘an average of e1ght '

from two to twehty three w:'

“:1jranged
r}members per. house hold This 1ncluded relatlves and the =
'ﬂunmarrted chtldren of these farmer Thxs excluded any '.,

’.Trelat1ves or ch1ldren ‘that l1ved aE;y dur1ng the time of the;
fsurvey The adopters had an average of ten persons per '
.‘lhousehold wh1le the non adopters had an average of elght .

' persons per household o _Tfﬁﬁfj,w_,s;ahff" :' h' o

Table V 2 shows thefsources ofrcash for adopters and .

non- adopters The ma1n source of cash‘for adOpters was

- P . . - oo L P S



- TABLE V-2

"SOUrpes;pf‘Cash for Sampﬂe'Farmersd:

' No of farmers w1th source of income from

Sell  Sell  sell .  No -
'~fcattle crop - milk Off farm ~Relative source
Adopters No; 4 T 1 6 ,.1[, 0
R %/ 30.8 7.7 7.7 46.2 A N T
: | | o s : SIS
- .Non- ' S _ o R
adopters: No. 7 11 3 11 .4 3 -
ﬁ % 17.9 28.2 7.7 28.2 1Q13 7.%:
Total:  No. 11 2 4 qp 5 . 3.
C % 21.2 23.1 7.7 32.7 9.6 5.8.

____-___-_-___-_.__‘__,__,~____,____-_-_.___.___.,__..__________4;___-___

Chi-square = 4.56280 w1th 5 degrees of freedom. .
Significance O 4715 “ | R

11
-
. '

fﬂoft;farm emplOyment while fon non adopters,_the main ’

sources were sales of surplus maize and beans. and members

'tt of the: family and relatives who had off farm employment

: 7v0ther sources of cash for both groups of farmers ‘were sales

of cattle _milk and some crOp products (coffee and tea) ‘e;“'

"Chi square test 1ndicates that there was no 51gnif1cant
tdifference in the sources of cash between adopters and
;non adopters of improved dairy cattle' However forty six
.'per cent of adopters relied on off farm employment that was

‘fpermanent while 28% of the non adopters had off farm Jobs .

?{dthat were casual o L S *5§t”

Mixed farming was prevalent pattern w1th food crops and

'local cattle as the maJor enterprise m1x Maize and beans

B SRR
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;formed the commonest 1nter crops as well as - staple foods of
ethe area. Dther food orops were bananas m11let, sorgum,
'cowpeas and groundnuts Coffee pawpaw sugarcane and‘tea
were. commonﬂcash crops on farms w1th 1mproved cattle. Other
11vestock kept on these farms were local, poultry and sheep,
w1th 11m1ted numbers of pigs and goats ) '
Most of the respondents owned a?l the cattle that they'
_ kept on the1r farm Twelve out of thlrteen adopters owned \
all the catt]e on the farm. One farmer out of th1rteen
- farmers Kept a he1fer for his brother Four out of these
"th1rteen farmers Kept some local cattle away from their
--homes Out fothe 39 non- adopters who answered the quest1on_
'onaownershlp of cattle 26 of these owned all the catt]e,
"whlle 6 out of 39 owned some and kept some away. Seven out
of these 39 farmers'e1ther owned or only Kept cattle for-
friends and relatiVes The main reason for th1s pract1ce of
keep1ng cattle away from own home was.- because of Iack of
suff1¢1ent grazwng land w1th1n the study area. N1ne out of.
‘thirteen adopters of 1mproved datry cattle owned both
~ improved and’local cattle but the propot‘lon of "the Tocal.
:cattle was less than- that of theftmproved cattle Further
assessment of cattle popu]at1on 1s presented in the da1ry '
farm1ng sect1on of th1s chapter
Discussion .b - (. o
The socio- econom1c chawacter1st1cs of the farmers sdé/eyed
agree w1th the c1rcumstances of these farmers as 1nd1cated

.by Llhanda, 1978 That\1s, large fam1ly s1ze small land
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'acreagek the search for off-farm. employment and l1m1ted |
formal.and”tnformal eduCation' The rev1ew of spec1al rural
development programme in th1s area showed that some of the.
soc1o economlc problems of the people 1ncluded h1gh
- population (1500 persons per square mlle) ~and outmigration
1nto towns . ! | -

It is noted that about 38%. of the adopters had formal
post - elementary school edbcat1on and were emp loyed as
teachers and c1v1l servants. On the contrary, the off farm
'Jobs that were taken by non- adopters required Tittle or no 2
formal tra1n1ng ‘

Although farmers Keeping local cattle ranked sales of»h .
- food malze and beans as the major source of cash sale of
cattle seemed to be a more - rel1able source of savhngs. s1nce
revenue from cattle sales was -used for settlement of schOol
fees and dowry expenses. Also,- there was no ind1catjon that
cred1t was given to the farmers with local cattle. Further.
farmers with 1mproved cattle were not w1ll1ng to d1scuss
matters related to loans Thus, it was not easy to asseéss -
the extent to\wh1ch cred1t was used on these farms. |

It can be concluded that adopters of 1mproved dairy
cattle were 1nnovators wh1le the non*adopters of these
catttle were late ma jority: and laggards Thus, the adopters
had more resources than the non- adopters of these breeds of
'da1ry cattle . ‘ - N '»"_ -

Rl R e

1Kenya, ,"Special Rural Development Programme Rev ew/Replan:'
1973./76," p. 2. , o . '
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B. Da1ry Farming System in Southern Kakamega

vIn th1s sect1on the state_ff da1ry farm1ng Jin southern
Kakamega is presented The features assessed include the
~comp051t1on of breeds»(improved'and local) and breeding,‘

- feed management; disease controltand housing. The state of
dajry tarming'is discussed in the context of the available.
extension services outlined in chapter four. The statebof
dairy farming is then compared to éye recommendat ions from-
:nesearch”stations'as_outlined in.Chapter Iv.

'CattTe Breeds and Breeding on Sampje Farms - ’

| The main types of datry cattie here wereflocal'(zebu) The
_'survey results ‘show that about 97 per cent of the total
cattle population were local ‘and the balance of about 3 per '
oent”oﬁwthe total cattle were. 1mproved Th1s‘1s based on the.
fact that on]y.one‘out of forty farmers from.the random
samp]e had improved cattle. These results agree with the
data from the presurvey . and from the M1n1stry of Agrlcu]ture
’wh1ch showedtthat less than five per cent of the total
cattle’ populatton in this area between 1977 and 1978 were

improved breeds. ,?

Improved breeds Kept in. southern Kakamega are ma1nly

Fr1es1an, Guernsey. Uersey and Arysh+re Twelve of the
th1rteen adopters of 1mproJ$d breeds kept only a single
recommended breed (Fr1e51an Guernsey, dersey or Arysh1re)

_Ten of the thlrteen farmers who ‘had 1mproved breeds also-

e e m e et e, .- - .----

2Kenya, Annual Reports OfanSt"'Ct Anlmal Husbandry 0ff1ce
‘1977 and- 1978 for Kakameg istrict.
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'Kept 1ocal cattle on ‘their farms This indicates‘that'
adopters of improved dairy cattle do not give up Keeplng
local cattle Nine out of tﬁ1rteen farmers had over 50 per
cent of their herd composed of improved dairy stoqk Sixty
one (71%) of the total 86 cattle Kept by adopters were
improved wh1]e twenty five (29%) were local cattle. That ts
the number of 1mproved cattle dominated the number. of local
- breeds on these farms.

_ The results in Table V 3 1nd1cate that 70% and 31% of
non‘adopters and adopters respect1vely owned 1ess than 4 )
head of cattle. Sixty two per cent of farmers with 1mprovedj
' cattle had more than 6 head while only 10 per cent of
non- adopters of 1mproved cattle had more than six head of
' »cattle That 1s, on the average, the adopters of 1mproved
breeds tended to have larger herds than those ‘who had- not
adopted 1mproved breeds Thecmean number of . 1mproved cattle
per farm on the th1rteen farms'was 4.7, and 3.9 Iocal cattle
- on farms not adopting 1mproved da1ry catt]e Chi- square test
of value 15.22568, s1gn1f1cant at 0.0005 léevel indicates
stattstically significant difference in herd.siZe between
non- adopters and adopters of 1mproved cattle The null’
hypothes1s of "lack of grazing land" as a determinant of
- adoption of~1mproved dalry cattle.was tested and aocepted.
Thus, addpters'had‘more land and more'head:offcattle than

a .

the non-adopters of the innovation.
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' ' TABLE V-3
Number of Total Cattle ‘on Sample Farms

___-_.---._--.—_.._-—..-_-----------_—---—_-—___—_....—_-4__..

No of farmers with .

cattle
up to 4 4-6 | 6+
‘Adopters: No. -2 3 L. g
% 5.4 .. 23. 1 61.5
Non-
adopters: No. 21 15 - : 4
: o % 52.5 - 37.5 10
Total No. 23 18 12
% 43.4 34.0 22.6

_-_--...-.-_—_--—._.-_.._—..._-__----—--------—----.—_.._-_-_-_-_

Chi-square = 15.22568. With two degrees of freedom
Significance=0. 0005

Discussion

The ma1n 1mproved breeds Kept by farmers in this area are

.A7cons1stent with recorded breeds w1th1n Kakamega d1str1ct

These are also the breeds recommended by the M1n1stry of
JAgrlculture As out11n:%$1n Chapter 1v, most of these breeds
are’ 1mported into Kakamega from large farms. The M1n1stry of
A Agrlculture annual report for Western Prov1nce, 1979 showed
the maJor sources of these breeds were (i) Agr1¢ultura]
Development Corporation (30%), (11) Pr1vate farms-(SO%)
(111)Up grad1ng by Al (15%) and. (iv) Government farms (5%)
All farmers keeplng any local cattle (adopters and
non- adopters) were asked why they had local cattle rather

‘than 1mproved cattle A number of reasons were given for

hfkeep1ng local cattle. ‘One of the main reaSOns was that local .
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catt]e were easily compat1b}e wi th ecolog1ca1 cond1t1ons as
well as with the resources available on these farms. The
Zebus were res1tant to d1seases, heat stress and requ1red
l1m1ted feed compared to improved breeds. A related reason
was that local cattle were easy to manage (diseasevcontrol,
milking, feeding, hous1ng) compared to improved breeds That
‘is,'1mproved catt1e requ1red more complex management than
the farmers could,afford, g1ven the resources ava11ablle.
Another reason for Keeping local cattle was that }oqal
c%ttte did not require hired labour for feeding and.mt1king
and did not_reqUire purchased feeds. Another reason given by
‘the farmers was that the marKet for the sale or purchase of
local catt]e (calves, he1fers and cu]ls) was readily
avallable w1th1n the area while that of the 1mproved breeds
was 11m1ted A further reason for keep1ng local cattle was
that these types of cattle. were easily accepted for soc1al
'obl1gat1ons (dowry, funeral feasts) than improved breeds
When adopters of improved breeds were asked why they

Kept these breeds, they stated that high milk production was
'thebmain reason. The results show an ayerage mi 1K yjeld of
1.5 Ké for the']ocal cow and 4 kg for the7improved cow per
day ‘Local chiefs also told us that Keepwng 1mproved cattle
was a symbol of status in th1s communlty

| 'Six-of forty farmers not Keep1ng 1mproved cattle had
done so in the past but had d1scont1nued The stated reason’ |
for d1scont1nu1ng the'Keep1ng of Jmproved cattle was that
- the costs; in terms of time, energy and<funds, of'managing‘

~
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(feeding,'housjng, watering;.controlling diseases) improved
. COWS were considerably mbre than the benefits. Two of'these‘
forty non- adopters stated that they preferred 1mproved |
cattle to local cattle and were cons1der1ng the purchase of
1mproved COows . Ten of the thirteen adopters preferred
improved breeds of cattle; though they were concerned about
the relative lack of dlsease res1stance 1n these breeds In
add1t1on, these ten adopters observed that the 1mproved
.breeds requ1red high levels of management pract1ces than
local cattle. These farmers observed that few farmers may
have the resources and managerlal sk1lls requ1red to keep .
'1mproved cows.

As discussed in Chapter lV,»the Ministry of Agriculture
in Kenya has'had an'artiflcial inSemlnatlon programme - in
outhern Kakamega for about fifteen years.'However, the use

. of artificial lnsemination has not‘been accepted to any
large extent Twelve of the farmers with 1mproved breeds of-
'cattle used art1f1c1al insemination while one farmer had h1s
'own bull. E1ght pencent of the farmers not adopthg 1mproved
breeds reported that they had tr1ed art1f1e1al lnsemlnatlon
at one time. S1xty seven per ,cent of farmers Keep1ng,local
cattle stated that they had not usedvartificjal insemlnation

because of a number _of problems asSOciated with this

programme _One of these was ‘that AI crushes were located far33_;

\

: from where cows were to be conf1ned wh1le wa1t1ng for an’

1nsem1nator were looated far from most farms, as 1sem1nators., .

did not travel to individual farms “Another reason.was-that

A\
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calves from Al tended to be_big'for_the'local cows and,"
therefore presented problems ddring catving. In<addition,
offsprings of the crosses were th as resistant to disease
compared te‘loca]‘calves. Thirty seven out of the forty.
non‘adopters used 1ocal bulls on their cows, and three‘of
these farmers did not know about Al. The results outlined
Yabove concerning the Al programme agree with the f1nd1ngs of
Stotz (1980) regard1ng Al in Kenya in genera]

It seems that farmers in this area (adopters and
non-adopers) perceived that the cests of Keeping,improved'
cows did-not seem to justify the perceived benefits.‘.
,con51der1ng the the complex1ty of management ‘and llmtted
‘resource base (land cap1ta1 and Tabour). It appears that an
'_appropr]ate breed for this area has to be developed if dairy :
farm1ng sector has to be 1mproved In the next sect1on, the
management of da1ry breeds .and control of d1seases is

) presented.

C. Management of Dairy Cattle in Southern Kakamega

In Chapter IV, the recommended dairy management pract1ces of
the calf, helfer and lactat1ng cow were outlined. In thts,
fsectiony the»management of da1ry cattle (1mproved ahd 1ocal)
Jine sotithern Kakamega is presented The .main features
assessed here are feed1ng, water1ng, housing and disease

control pract1ces
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- Calf Management .
As noted earlier‘in'Chapter IV, the rearing of a calf starts
with good management‘of'the gestattng cow. The results of
this study show that local pregnant'cowsldid.not receive
extra feed, except for accasional feeds of salt with maize
tstalks or in drinkjng water. |

A1l local calves were suckled before‘and after milking
the cows. In most cases the 1mproved ‘calves were fed mi 1K
from a bucket. Th1s is the pract1ce recommended by the
Ministry of Agr1cu1ture ‘The amount of milk g1ven to the
calf was not quant1f1ab1e part1cu1ar1y for the
non- adopters. In general, it seems that~local calves
received the minimum amoUnt of feed since 1t suck]ed after
the m1lk1ng and i1t had no supp]ementary feeding. ’

The quantity of milk fed to improved calves at |
different ages varied.considerably from one_farmervto
another .3 The production of mil& by improved cows in this |
area was not sufficient for se]]ing'and:feedtng the catf the
recommended'amoUnts. FarmerS'preferred to feed less

‘quantities of milk per day than is recommended but over a
1onger periOd; In addition, these improved calves were
graied' Even then, the feed provig. t6 the calves were much

)lower than those recommended by the M1n1stry of Agr1culture
None of the farmers (adopters and non- adopters) fed‘
concentrates to calvés; Water;wa§WUSUally carried to“the T

30n average. 1.8 kg , 1. 1'kg and 0 35 kg of milk was given .
to each imprqoved calf at four, twelve and twenty four weeks
of - age respectjve1y v
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calv€s from the river. The amourit of water fed to a calf
aVeraged_B']itres per day. Again, this was inadequate water
"for_the’calves. Research recommends that water be given ad
libitum to all dairy stOck.‘in summary, it is evident from
these survey results thaf the feeding of the calf is beiow

the recommended requirements It can be expected that the
perfomance of calves would be’ Iower than expécted.

Sources and Availability of :Feed N

Results show that the most important source of ;eed'fortboth
local and improved cattle was grass. Farmers with 1ocai

cattle grazed their cows on their homesteads, public land
F(school campuses and roadsides) The grazing was usua]ly ‘
supplemented with green and dry ma1ze stalks sugarcane topsl.
and banana leayes. Green maize stale ‘were the most o
preferred-feed, in addition to- grass. Add1t1onal feeds to
improved cattle included minerals,'wheat bran. and fodder
(napier grass). Also, common salt was added to dr1nk1ng
'uater or ,fodder. Unl1Ke the non- adopters, most adopters of
improved cous allocated part of thgir land to fodder crops
such as local and improyed napier grass, and.nafuraf‘grass.
Two oftthe'thirteen'adopting farmers, planted improved;
pasture (Rhodes grass and Nand1 Setarla) In addition to
feed grown on the1r own farms most farmers cut grass from
river valleys, fiFm§~g? friends or purchased'grass from
neighbours to feed the calves and the cows during the dry :

season (December to February) Thls was ma1nly because there .

o

was not enough grass ava11able to the cattle Though graz1ng
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was done all year round the results show that there was not
enough grass all year round. It can be concluded that the
standard of feed1ng catt]e in this area was considerably

lower than that recommended by research stations. In Vview oﬁa
the 11m1ted pasture ava11able on most farms in th1s area 'itl'
is ev1dent that purchased feeds should be ava1]able to. |
supplement farm feeds.

Improved cows may have suffered more from the shortage
~.0f feed during the. dry season than local cattle which can
survive on limited feed intake. It is-likely that the
~shortage of adequate feed affected adversely the‘general
fperformance of 1mproved cows wh1ch are h1gh]y responswve to

the quality and quant1ty of feed 1ntake

,Waterlng

The watering of cattle is an 1mportant part of the feeding
'reg1me ther supply to an1mals 1n th1s area was mainly from
the river and catchment from house roofs. In general, all
adopters of improved cattle carried water in containers‘tof
improved cattle, while all farmers‘drove local cattle to the
river. In the dry season, the catt]e requ1red a . lot of water
| per day but it was not ava1]ab]e in ra1n fed tanks on these '
farms at that t1me Three out of 40 farmers w1th local
cattle Watered thelr cattle on the farm throughout the year.
From December to. February over 51% of the farmers with
~ improved catt]e carrled water from the - river, while 38.5%
“had water from rain tanKs Dur1ng the wet season (May to

August) there was suff1c1ent water in these tanks for both



household and animai use. However,hin the dry season, the
water had to be collected from the river. Only two out of

the th1rteen adopters of improved dairy cattle provided

'water to thelr cattle ad 1ibitum. Again, 1t seems that most:

farmers . (adopters and non-adopters) did not supply adequate
water to the an1mals especﬁal]y during the dry season It

is 11Ke1y that 1mprov1ng water supply to these farms may be' =

.an 1mportant prerequ1s1te for 1ncreas1ng the performance-bf'

cattle on these farms

-

M

D. Disease, Pests and Their Contro] | L

One aspect of lmportance to the management of dalry cattle
especially 1mproved cattle is the control of dlseases The_
ma1n disease reported by all farMers is East Coast Fever
(ECF) a. t1ck borne d1sease Though the 1ocal cattle were
more res1stant to th1s d1sease than improved stock the
disease caused some deaths of Pocal cattle This fick- borne

disease was reported to be the mawn K1}lennof 1mproved

cattle in this area and 1n Kenya, in general,

- The compos1t1on of cattle which had died on the farms
surveyed in the past elghteen months (between December 1978

and June 1980) pr1or to the survey are summarxzed in Tab]e :

oy 4. Nine out of th1rteen farmers w1th 1mproved cattle.

" reported cattle deaths w1th1n 18 months pr1or to the survey{

About 50 per cent of. the farmers with - local catt]e reported -
deaths of cattle during the 18 .months. Most of these deaths

1nvolved both local and 1mproved calves
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. Number of Cattle Deaths ‘in. the Past Eighteen Months - -

..._-‘;..'.'..-_‘i--_-_-.;,.—--,_--____....---.'_;..._’--_—-_--_'-'..-4--.-.-— qqqqq

LT - No, of Famers: reporting
PN o o0 - deaths . _:‘._j
TR 0 1-2° ‘._;314; Lf 4+

f;’Adopters CNo. 2 gT gl
N TP T SRR ‘ 31 .

3 ;‘;;Non-f "‘1."i:?,jﬁ%f SRR ;‘i”?y”h
L vAdopters : NQ;.itQQB, NS T R s

}idéﬂfChi square- 8 08512 S T T A TR
oo Significance 0 1075 ‘-g”,-v,-vf,,ﬁ ZF"“L; SRR B f“”°i.

The hypothesis that there 1s ny Significant difference "

'fhuftin the number of 1mproved and local cattie deaths was testedh
*ﬁjfjvus1ng Ch1 square on the data in Tabie V- 4 The test shows p
‘h¥,“rthat there was no 51gn1f1cant difference at the 10% leve] _
'f:ffbetween the number of improved and locai cattle deaths over‘i”
‘the 18 months Even though there was no significant | _;H_:
'iFJfference, 1t 1s Worthy noting that 10 out of the 13 T ‘:“

ﬁ_;adooters reported at least some death compared to 20 out of fﬁ

‘ fxithe'forty non adopters experiencing cattie deaths.v"
o ffﬁeck Gontrol. and Deworming ST
s of contnoil:ng~ticks»’"'

In.general, non adoptersff

;nresults are presentediin; abl im .u
; the cattiehor dipped :he ff”__vf

idf;either hand-pioked ticksff_
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. TABEEfvésit"

o 7»Methods of Contr0111ng T1cks in
s Southern Kakamega SR

_.......-__....____.._____-__..,.-__..-...____..___....’....._.....,,_,..____.._‘_

No. of Farmers Us1ng

Hand ol X ﬂ1p :diJ D1p and
‘ p1cK D1ps spray “and " spray hand- pICK
faddpters: No. ‘Oe 7, 2 3¢93 2 0
: " %0 15 69 . 15y 0
- ‘Adopters: No. 14 22 0 2 0 g
L % _35j . 55 B '.__0 T
CTotal:  No. 14 24t g1 2 2
o R 2T 45 -9 SRR -} 3.5
"‘""“"'"'""f""'.""_'t""""““"_'_»'-'?“'7'»""“"‘-""'.‘.",""'

rTCh1 square- 34 2569 With. four degrees of freedom
S1gn1f1cance- 0. 0000 L o

'.,

‘ ;‘cattle,'whlle most ot the adopters had sprayed the an1mals

; .These results 1mply that the proper management of d1ps an

- reports suggest that there IS a need to restore some PUb11°jsi
~fistjconfidence 1n the effect1veness of dlps A éh1 square’“ek”'i%
tf*lishowed that there was §1gnjfii”?jf#*
hjyﬂ“of controll1ng ticks.o“ “

ffgf;sworth to note that ‘4 ]ange percentgge of. non adopters (35%)'

o th1s area 1s 1mportant, as a means for controll1ng t1cks 1f}‘€
éAdopters of 1mproved cattle reported that they d1d not use .
'w;d1ps, ma1nly because they were not well managed They also
vtobserved that purchas1ng a Sprayer was oostly and they would

thave preferred to use dlps 1f the management was good These

\ a{iéterswand non-adopters It 1s
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hand-pick ticks, a very ineffective method ‘for controlling

'tHcks' S P L
Farmers reported that they had a number of problems .
‘w1th d1pp1ng One maJor problem was the lack of suff1c1ent
d1ps 1n the area Another reason was the 1neff1c1ency in.
'operatlng d1ps, malnly the understrength of acarlc1des
" Also, water for d1p was sqarce dur1ng the dry season and
'd1ps got muddy in the wet season Due to these problems
farmers w1th 7mproved pattle preferred to spray cattle
.'e1ther usjng their own sprayers (54%) or borrowwng from
fr1ends (15%) However, a few, fakmers with local cattle
-vowned spray pumps and 5. per cent borrowed spray pumps from‘
{fr1ends Most farmers d1pped or handsprayed cattle aga1nst-.
_'tlcks at least once a week. About 17 5 per ce;t of farmers -
' w1th the 1mproved cattle Sprayed once a week dur1ng the dry f
: season and tw1ce a’ week dur1ng the wet season :
| The survey results show that none of the farmers o
_ Keep1ng local cattle practlsed deworm1ng However a number
b'of farmers w1th 1mproved cattle dewormed their cattle once a"
iyear and a few tw1ce a year Most farmers 1nd1cated that
;they usually requested for a M1nastry of agr1culture .
R rveterlnary offlcer to treat thélr Cattle However, ihé,<“j"f'
l_farmers stated that not all the cases were attended to 1n‘¢p~

v;t1me or sat1sfactor1ly, and e1ther farmers had to purchase :3

ithe drug from the store or use herbs tottreat.the an1mals
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’1Housing‘ » : . .
S1xty per cent of the farmers surveyed kept the1r cattle'

- 1ns1de the fam1ly house at nlght ma1nly because stealing of

cattle in this areay as. acute. It seems that the problem offrt
l1m1ted~space for hous1ng the cattle at'::
nlght l1m1ted the nu er of an1mals a farmer could keep
| wlthout 1ncurr1ng . 'ra costs of a watchman . .Though - a“
‘:m1lk1ng parlour is recommended most farmers (69%0 mxlked
~the open. In general hous1ng cond1t1ons were satisfactory,'
espe01ally for calves Most farmers used dropp1ngs from .
these‘ﬁouses as manure for their crops. "_ .

+ It can be concluded that 1mproved cattle requ1re j’.~
substant1al factl1tat1ve and supportlng servlces to surv1ve
in the hum1d areas such as southern Kakamega Moreover thef°

Zebu da1ry cattle are. more adaptable to the cond1t1onsQKﬁ _A

.'th1s area. s -t o

.~The results d1scussed earller strongly suggest that the
tgresource base for -dairying . 1s small Land was most l1m1t1ng~
'{ for ‘farmers. 1n the area’ studIed Bes1des,.food and cash
z,crops had . pr10r1ty for land use: over davry cattle As was -
apshown earller, farmers Keep1ng local cattle generally hasd Tﬂn‘
t;\an average of 0 25 acres. w1th a mode of betWeen 0 5 and 1 5 ks
.‘acres of graz1ng land (homesteads) Adopters of 1mproved
) catﬂle had an average of 2 acres of graz1ng land (homestead
- grass) plus extna land planted with napier grass Due to thexf;
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“small stze'of*land most:farmers'kept loCal cattle which .
K could survive on 1imi ted grazing land of about 0. 25 acres.
It is ev1dent from the survey results that a reasonable land -
s1ze for crops and pasture was a prerequ1s1te for keep1ng |
mproved cattle. B |

Permanent crops generated cash and th1s supported other

farm operat1ons 1nclud1ng purchase of feeds The results of
the survey show that coffee and tea were cash crops for most~f
'farmars,kfollowed\by sugarcane which was .a new cash crop 1n'
the area (10% farmers grOWan) The results also show that
farmers w1th improved cattle had more cash crops than those
keep1ng local cattle. Agalh the 1and basis: appears to be the
main factor here These adopters gave pPlOPlty to tea as a i
cash crop. Thus.vthere was compet1t1on for land away from
| cattle
Nap1er grass was grown to supplement un1mproved
_ pasture Most farmers w1th 1mproved cattle (61%) planted

some napler grass Over 56 percent of all the farmers

1nd1cated the need for grazing dur1ng the short rains (dulya:'”

to~0ctober) den1ed farmers the use of .this. land for crops
S1nce food crops were $o - lmportant farmers preferred to;tfﬁ'
have local cattle wh1ch could surv1ve on l1m1ted grazxng ;*h
| land durtng the short ra1ns Farmers were asked ‘how they~.:
A'»would allocate any extra land if 1t was prov1ded to them;¢:'
All non adopters of qmproved cattle stated that the first
pr1or1ty would be ngen to food crcps. and second cash '

crops Allocatton of land for cattle use’ was not 2 pr1or1tyfﬁ



: t?and Agr1cu1tural Deve]opment Corporat1oﬁw

:‘1n the allcat1on of any add1t1onal land- Thls result

|
7pr1or1ty in this area.

: Labour R “ *

:1nd1cates that the use of land for da1ry1ng is not a

Although there ‘was a large supply of fam11y'1abour force.’*‘
it was hardly suff1c1ent durlng the peak per iods. As shown-t.
~earl1er in th1s chapter farmers Keep1ng 1mproved cattle )
used some h1red labour more than the non- adopters The
bus1est per1od for the adopters and non adopters of- 1mprovedf
_cattle was from danuary to Apr1l This is the t1me for
'-'prepar1ng 1and for plantlng maize and beans (food crops)
and weedlng of these crops The next busiest. per1od was
' between July and August when farmers harvested the f1rst ‘f _
(IOng ra1ns. Marcéﬁﬁoldune) crops and planted and weeded the o
second (short ra1ns) crops of maize and beans It is worth -
‘of note that adopters of 1mproved cattle needed-permanent .

t

.h1red labour for grazmg, mi 1King and guardmg"cattle at
n1ght Thus 1mproved cattle placed a maJor demand on(the
resource on the farm. | . |
‘Capital , | DU
i CapItal requ1rement for manaQIng 1mproved cattle in the area
"stud1ed was substant1al Informat1on from the local ch1efs

(AFC) 1nd1cated

”'that a farmer chang1ng from 1ocal to improved cattle needed
'“f'-'«to&invest Kshs 1200 per dalry oow in such faclhties as

1?fences, water1ng. drugs, d1pp1ng or spray1ng, paying a-

herdsman & CPUSh and a m1lK1ng shed In add1tlon. a dairyptgﬁff



78

cow cost about- Kshs 3000 Llhanda (1978) has shown that
y.farmers in this area had .a net 1ncome of about Kshs 1200 per
'annum from‘the saTe of farm produce Thus, adopters of 3
1mproved cattle must requ:re off- farm cash to purchase
feeds, ]and outside the1r homes, repTacement cattﬁe hire
labour and meet the1r own family’ needs. Further. Stotz 1‘T-
(1980) has 1nd1cated that Toan poT1cy in Kenya, has tended
to ‘be stringent and&that only farmers with good prospects
lfor repayment can usually 1nvest 1n ‘a da1ry cow using cred1t
'fthat wou id be ava1lable Even then as shown earller,‘the
Acred1t prov1ded by AFC to buy da1ry cattle is not. enough to
buy one anfmal The farmer must prov1de han the cash for‘
buylng a new da1ry cow Thus, the cred1t pol1cy does not
encourage the purchase of 1mproved da1ry cattle Other forms
of asset on: most of these farms 1nclude a few head of v
*dzgpttle hand tooTs and T1m1ted OX- drawn ploughs In general
+ the l1m1ted resource base (Iand labour and cap1tal) seem
to dﬁscourage the adoption of. 1mproved da1ry catt]e breeds
‘ 1n this area. .
' Marketing and Input Distribution : _
r.The survey results showed that there was no prob]em of
" market1ng surplus mllk 1n the area studled All m11k
“produced on- farms was consumed as whole f1u1d m1lk on these e
'i”farms or sold: to ne1ghbours There ‘was on}y one cooperat1ve
"'rfsoc1ety that dealt w1th milk marketing, but 1t was clos1ng
feat the time of the survey because there was no adequate

'g_supply of mitk from farmers The demand at the farm and
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.}v1llage levels was hlghly effect1ve Further the survey
results showed that there was m1lk shortage every year o
- ma1nly in November, December. and from danuary to dune in
.;southern Kakamega ' | |

There were three ma jor 1nput supply stores 1n the j
surveyed area }For farmers who l1ved away from these stores,.
transportat1on costs for feedstuff fert1lwzers etc.. had
) consIderable impact on the ava1lab1l1ty of these 1nputs The.

'other problem was the lack of markets for 1mproved cattle
';w1th1n the area, as reported by the respondents . |
' The precedlng d1scuss1on 1nd1cates that adopters of
European breeds of - da1ry cattle needed more land labour
- capltal and 1mproved‘management than. the non- adopters of

'these breeds of cattle ‘4'l'



VI. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

A. Summaryland Conotusions ‘ ‘_ .‘

’The shortage of milk. product1on in Kenya in general. and

problem now and in the foreseeable f

'Kakamega d1str1ct of Kenya 1n part1Q§;:r is. an 1mportant'

e. At present, Kenya
\

is not self- suff101ent in mi 1k. product1on In add1t1on,

‘Kenya lacks adequate foreign curreny to enable the country

to- 1mport mi 1K toksupplement domest1c productlon Thus, a

1arge proportion of the. populat1§?|1n_Kenya lack milk

‘°necessary nutr1t1ona] item, in their diets. For the past

ttwenty years the Government of Kenya 1nutiated a number of

_programmes w1th the obJectlve of 1ncreas1ng mllk product1on

on both small and Iarge scale farms in the hngh ra1nfa11

e

reg1ons These programs have | 1ncluded 1ntroduc1ng European |

“'da1ry breeds in Kenya undertak1ng of research 1n the

management pract1ces of these breeds and 1mprov1ng extenslon

serv1ces and credlt faCQI1t1es to farmers keep1ng 1mproved

‘da1ry cows. Despite these concerted efforts by the

Y

-Government the prodUCtlon of m1lk 1n Kenya,v1n general. and‘i .

southern Kakamega in part1cular,_has not been 1mpress1ve ‘

'relatlve to the efforts of the Government Thls study

'undertook the assessment of the dalry farm1ng system 1n

&
j;_southeQQ Kakamega

s There were three maln obJect1ves of th1s studyt The

flPSt was to evaluate the dariy farming system in southern e

'~Kakamega in the framework of recommended managem%?t

L .
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pract1ces from research stat1ons A second obJect1ve was to
1dent1fy soc1a1, economlc and techn1ca1 factors that may
have d1scouraged farmers in thfgﬂ:rea from adopt1ng 1mproved
da1ry breeds and management pract1ces A th1rd obJect1ve was
to prov1de some suggestlons that are ]1Kely to lead to an
"‘1ncrease in the rate of adopting and an 1mprovement in the
tmanagement of dalry anlma]s in this area. ;
. Two sources of data‘were used 1nAth1s_study;‘primary-;
1survey,and published data. As described'in Chapter 3 these'
;data uere collected'ustng an informal oral-interviewr |
.followed by a formal wr1tten quest1onna1re of a random
sampie of " f1fty three farmers Pub11shed data .were ma1nly.ﬁ
from the M1n1str1es of Agr1cu1ture and L1vestock in- Kenya
To meet the flPSt obJect1ve, the ex1st1ng management

e
‘J_pract1ces of both local and 1mproved cattle ln southern :
Kakamega were assessed us1nb survey and publlshed data The
theory of the process of adoptlng a new 1nnovat1on
dlscussed in Chapter 2 prov1ded the framework for a better
understandlng of some of\the variables Yhat affect the o
adopt1on of an 1nnovatlon (Improved da)ry cows) and the o l

fcommun1cafﬁon process (extens1on staff) Th1s also 1nvolved Y

;a descr1pt1on of techn1¢al<recommend= ﬂrom Government

research statlons on the-cho1ce of cat _f-es and‘farmﬁng

pract1ces and the extens1on serv1ces ava1l-ile to cattle S

‘farmers in thts area Publ1shed recommendat1ons'on davry

management for the whole country were used in thfs study

v

i?snnce there were no recomme datlons on da1ry management
s R T;i; R S



. specific to Kakamega farmers. - |

, The second objective was met by assess1ng, using data
‘from a sample of farmers, factors that seemed to influence
the choice of cattle types and management pract1ces which
followed. Specific problems faced»by adopters and non o
adopters of improved cattle were identified throubh the orat
1nterv1ews that were done during the 1nforma1 and formal
surveys. 4 | .‘

“As out11ned in Chapters I and IIL southern Kakamega was
-studied because it is one. of the most densely populated area
in Kenya and the need. for 1nCreased mllk product1on was
ev1dent A]so, this area has been one of the spec1al rural
development prOJects where the Government of Kenya has

‘spent cons1derable amount of funds and efforts to 1mprove
. agr1cultural product1on with little success.

'Hua;1rst conclus1on of th1s study is that purchase and
management of 1mproved dairy cows placed a heavy demand‘on
the ‘1imited resources ava11able on farms 1n th1s area . ¥
compared to the demand of local cattle types In addition,

the rvsks from dea{h lack of. organ1zed marKets and theft

d1scouraged the Keeping of.lmproved cows 1n thls area Thus.h S

most farmers did not perce1ve the net benefits of 1mproved
2 .glcows over local cattle Most. farmers preferred local cattle
. ﬁjover 1mproved breeds because of the; h1gh degree of dlsease

gand heat reslstance Also local cattle have a better ability -

.:to w1thstand'stress (walK1ng over lohg dtstance in search -

for water and grass) than 1mproved cows Another apparent

el - B A .
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advantage of -the local cattle types was their small bOdies |
compared to most improved cattle Thus, local cattfe | o
requ1red less feed .and water than improved, breeds such asl

the Fr1es1ans, Guernseys or AyrsHﬁres Also marKets for the -
sale and purchase of local cattle were readily" avallable

because of the preferred features of Ioca]‘cattle-as

perceived by farmers. Thé’market fOr the sale and purchase
'of 1nproved catt]e was very limited in southern Kakamega .

» Adopters of 1mproved cows contended that the h1gH‘1eve1 of
m11k product1on was a maJor advantage of these breeds.
However , the farmers stated that for this goal to be
attained the level of'management had to be‘high Also, the
h1gh risk of los1ng an improved cow through death and theft

d1scouraged keep1ng these breeds Farmers d1d not percelve

the adwamtage that offsprlngs of 1mproved cattle bhave faster

, growth rates than those of local cattle In general,

considering the techn1ca1 and economlc aspects of this )
1nnova&1on (1mproved da1ry cattle) 1t is concluded that‘
most*farmers fn southern Kakamega have not perceived the net
advantage of keep1ng 1mproved da1ry cows. It does n Seem

)

that the adopt1on rate of 1mproved da1ry COws is l1kely to

ificrease. ‘ . .
The seconq main result wh1ch 1s closelx related to the .

one outl1ned above was-that the resouroe base (land o .‘P,

v cap1tal and labour) of farmers l1mited the 1ntroduction of

1mproved cattle The small land size averag1ng 2. 5 acres

per famlly, was the mos t limtttng resource ;ﬁs shown in
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Chapter V, food and cash crops were gtven pr10r1ty for land

Muse over ca tle. Cattle were restr1cted to the grazing land

3
steads and along the roadstdb‘ Even for those

' aroUndtthe h
few farmers who a]iocated some extra land for cattle use the
Tand was ngt adequate. In add1t1on much of the pasture |

around the omes teads was not improved and usually wtthered-i
during the dry) season. The’Study showed that most farmers
hadklimited fixed and current assets AdopteFS'of improved‘

_cattle had some extra cash ma1nly fromsoff farm emp]oyment
and from the sales'of surp lus farm produce .Thus, adopters
were able‘to purchaseusome drugs - and feeds for catt]e Most
non?adopters had‘some meagre income from the sale of cash
,crops‘ However, ‘this was‘not ava1lable for the purchase of
lnputs for da1ry catt]e product1on Most of the farmers used
mainly family labor in the management of their cattle and
other farm activities even though adopters of 1mproved

.cattle required and often hired.a fu]l time worker to manage
cattle. As shown ear11er most of the farmers (both adopters

' and the non-‘adopters of 1mproved ‘cattle) had no formal

't;a1n1ng in bas1c agr1culture and l1vestock management
Tﬁﬁs most recommended dairy management pract1ces, such as
‘Keep1ng records and feeding the cows ‘were sub- opt1mal It‘1s‘

- cOncluded that the adoptlon of 1mproved da1ry cows on farms
in th1s area may not -be compat1ble wrth the-l1m1ted "

‘resgurces ava1lab1e It 1s not llkely that the rate of

) -qupilpn.may 1ncrease in future' ; : '; _? g
. r 4 B * R g
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The results seem to show that soc1al factors do not R
lJm1t the adoptton of improved cattle. On the other hand
the limited exten51on serv1ces (veter1nary, art1f1c1al
.n1nsem1nat10n ard anlmal nutr1t10nlsts) seem to d1scourage
hthe adopt1on of 1mproved breeds in thls area. ) o
It should be noted that the 1mproved breeds of da1ry
cattle in Kenya, have derformed well in the h1ghlands where
cl1mat1c cond1t1ons are temperate, land can be allocated to.
da1ry animals and farmers can afford purchased feeds. These'
1mproved cows have also perfomed well”an lowland h1gh '
‘ra1nfall areas prov1ded that feedlng and d1sease control
..pract1ces are adequate Ihe results of this. study show thatl'
"th1s is not the case in southern Kakamega It 1s shown that
‘ there are a number of bottlenecks Flrst due to poor ) ‘

dlsease control the rlsk*of an1mals dy1ng is high and the

3 1nvestment 1s tgo large compared to

'77’.»"

‘,s_trements.are such«that only '

*hat th1s 1nnovat1on is sulted to farmers'

,Qover 5 acres and _ th a,regular sourcegof4
‘ - ‘u R '

7

B Recbmmendations Aol

"'Based on. results from th1s study, the follow1ng

VAN Lo

;{[reccmmendatloqs are made for the 1mprovement of da1ry

i u:product1on 1n southern Kakamega :ff:]v”'faﬂy

7
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'*#&t 1s recommended that a breed1ng program should be |
undertaken {o prov1de su1tab1e crossbreds from 1mproved'3}
bulls and local cows ThTs 1s necessary to 1ntrodhce |
d1§base heat res1stahce and hard1ness in the cr$§§
V:s wh1le reta1n1ng the high productwv‘ty of the animal S
Breed1ng work on the genet1c oompos1t1on of 1mproved andtf;;hii
local cows should be oarr1ed out for several AR =
generat1ons compar1ng mllk ylelds d1sease res1stance,.&”
ﬁeed and water needs Results of stud1es assoc1ated with""
cross-breed1ng in Ind1a for example have shown that |
"there is 1ncreased m11k productwon and lactation length f
‘rfw1th crossbreds'rang1ng from three e1ghths to three |
5-Lquarter Fr1e31an grades ! In addat1on ]ocatxon spec1f1cfr,i o
'}fresearch should be done on ex1st1ng 1mproved pure breeds_”- T
i“.of catt1e to determ1ne whlch breed is most approprjate fr,d
l':~to the resources aya1lable 1n th1s area For example.h'K
" the Jersey breed 1s more resistant to h1gh amb1ent.”_"
J»temperatures and has a lower body-we1ght Ihus reqU1r1ng;y:;r

\

© less feed for ma\ntenance than the rest of the temperate‘ fo,f;

: )

*;da1ry breeds : '
2. Disease Control -tff 'V‘Vﬂi :,:% 1 i .ﬁ"ff;_ l?_i
A wel] adm1nstered d1sease controI campa1gn should be

enforced in.- all sub~1ocat1ons 1n southern Kakamega."

~.

il R R

'For' more details on cross breed1ng 1n Ind1a see B "G
Katpatal,"Dairy Cattle. Cross- breeding in Indla“ in: a']._’.3';*
'Ouarteﬁly Journal Devoted to Animal roduction “Animal, - o
Health and Products-No 22 (1977) L e




fEx1st1ng dips should be well ma1nta1ned before new ones’ :;{?;." %
can. be‘constructed 1n the same ‘area. If p0551b1e a-f" .l‘f_ 5['_2
ﬁ”scentnal spray ra/e should be’ establ1shed for » c '._é
demonstratlon of how to spray cattle for control of G _.f‘ s
:f[Nutr1tlon Management _ | R . L
It 1s recommended that research be Undertaken to assess :

\

»the pos31ble appl1cat1on of zero and m1n1mum graz1ng -
under the ex1st1ng farm1ng system _f'\”*a' f"j'>_'§i>\
There should be a prov1s1on of readtly aﬁaﬁlable
“water on “farms, us1ng tanks and bore holes wh1ch‘are fiit;

relat1ve]y 1nexpenb1ve Th1s is necessary to 11m1t the
‘ extra walk1ng of an}mals as/Well as to 11m1t the danger -

13

of contact of d1seases
oYL

Research -ﬁt' - _ _ .
Ways to develop\nesearch recommendatlons for farmers ‘
with’ local an1ma1s should be 1nvest1gated The present o
'}datry research 1s too genera] It 1s 1mportant that }H B
hfresearch be conducted under local cond1t1qns of farmers ;f
,f1n southern Kakamega because the current recommended :
f»da1ry practtces do not fit 1n the ex1st1ng farm1ng |

: ;"«system o R ' .\ .
. iExtens1on serv1ces -?, .‘ ,

Aspects of da1ry management should be 1ncluded 1n the
fcurrent farmer tra1n1ng programme Further there should

. be frequent 1n serv1ce tra1n1ng for the da1ry extens1on'

staff part1cu]ar1y those 1n contact w1th the farmer It.,;kﬁ
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1s also recommended that better veterinary facilit1es.

and extension serV1ces be ava11ab1e to da1ry farmers 1n.-'-"

~southern southern Kakamega
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The parts of the quest1onnawe used for this study are
marked by astemk R e RS ;




AR SYsTEM. DAIRYLNG QUESTIONNAIRE,‘.' o eme.

f%f;jSub Location glli{' f"“l*i-{f e Vi]]aqe 'fi-“;‘

MWARS KAKAMEGA ' L ey 1980

. pate como’iatﬁd IR Seria'l Number

e

: uName of Enumerator R

"‘.."'\'

: ‘Name of Farmer o .

.;Tsuthis farm¢r3qui,:5f:}fl;jij'fdt'tgra‘j7€f”50r1q1§h1 Sample;;;;;;;; e
[ ' ' "1”_; Reolacement '

L B S T I ORI

Toen TR e e B g e ot e
GENERAL~:'Ish0u1d;11ke,to_ask;SOmejqeneraquueStjonsfaboutgyoq;andeourﬁ N
:fam1]y | LT e R '

1 How. lonq ﬁgte you been operat1nq th1s farm? 3 1::'}. T
. . -1’:.» e "‘ R \ oo e »,'.'_',‘ B R
e less than f~2—5, _‘G-IO-f ~%orewthan-11.: :

' 1 2 years ,‘yearsv,-years. f;yeqrs'. P

LI

fé;wHow man{‘peoole 11ve 1n vour household?

: *3;1How many of these are. under 13 vears o1d?

k4, Are any,of these people liv1no in the household emoloyed off the

. farm, Tf so how many? :*;' - f”"_ ﬂ;shf J-‘»'”!°":

. *5.~What wqpk does each do? Ind1cate whether 1t 15 full or part t1me

ijff Nork ‘ Fu]] or Part time S**:J

‘ 1st.persan

‘.*an‘oersbn“‘

-.7-3rd Derson o L ]' .

Af:fﬁ;'HaVe you or- your wife ever attended a course at the Farmer s
: . . . \\ ) , < L
eTra1n1ng centre’

j*Farmer L YGS/NO ;.ff w1fe -55Y°$/N°-f-‘v

f7;*If so what course(s) were attended




-

Crdb’Fie]djLand'préparédskbbf6x7ETaniinq Crop last Mixedpfert. Mo IMo:,

Farmer

- Mll ".:.;" R FARR s

LAND USE Ishou]d now 11ke to ask you some quest1ons about the 1and
that vou farm L 1 f'j"'.'fj- 7*;;”. ; ; ?cEj_\~‘gffi:?;._~
SKETCH THE FARM BEFORE ASKINP QB to 22 SHOW ClOP ARRANGEMENTS

GO TO THE MAIN MAIZE PLANTING TO ASK QﬂO TO 22 .Jf lf;; o

B *8 what 1s the tota1 area of your farm?

*9 Of this tota] area,.at present how much 1s under crops, how much ’

R

";'under grass and trees or bush

fFood croos . L Cash crops

- 'Homestead A fxf*f”; Uncultivated (qood)

' 1|Uncu]t1vated (waste) : Grass

. Tree or bush o oo

~10.Can. we detail the crops you p]anted for the Tast short ra1ns, th1s '

is in the second ha]f of 1979?

No. Method/Month. fAcres |[Month . |Season |with !manu.. crp:thar :
. By H,0,7. - or-HaliEarly ori .- . ~|noth. jusedves
. . . |Plant ‘late - | |FoMNfrofE/L

e 1 ifid

Local .
maize -
Hybrid

maize

14

: T

-~ Beans

Nwl\:—fr\v’—n\i-—-,
—

Cowbeas
" Sw, pot.-

annuals .~

Other.

wlral— |

| SKETCH OF THE FARM




| ':f»Crop Fld.

fwe deta11 the cr0ps you have in the qround now 1n this

: »r:raihs season. (ro TO THE MAIN MAIZE PLANTING TO_ASK 0 10 TO 22 )

“fert {,
tmanu.] ¢
: :;”noth use

L f]d '

;Land- prep
No* mEthod/mo
_~ Bv H,0, T

Approx P1ant1nq crop 1ast mixed
acres ‘|month ' - |season: - (with
Qr;Ha Ear]y or.>,vfirﬂ ‘

| late. e

Cor .

1onq

“har-
vst.

" Tocal T

malze T

_‘Hybr1d1:~.~,‘.:‘

. maize. 2

;Beans 1

1+t

[5?ﬂ4."”"

3,?cbwpeasl-

.Sw. pot. | -

- Other 1.1

“annuals?2 |

s -

3 .

y trees and grass do you have on the
TN

I 1mproved or L= 1oca1

| *129-whi¢h'berméneﬁ .

(nap1er recorded Improved pasture

recorded as K=K1kuyu, R-Rhodes. S Star grass)

Crop coffee tea.banana paw, sugar| . napier
‘ paw|

I or L

1mproved

ather spec
R

_.\u. st

farrn7

1fy

Year and
~  month
- establish -

RO

- Approx - -
acres or
No trees

13 Cou1d you g1ve me. gfre detai]s about;how you grow your maize

1n both the 1ong and the short rains?

..\,

3’

~ (a) Have you bought any ferti]izer‘for_yqur;srdpshsfnCQ,christmas

-1979?

Y o

(b) If so how many bags of fert111zer have you bought sihce

L

~ christmas 19797 y - - SR
.‘“14 What types have you bought, and how many bags of each?
. DAP_L_.bags, TSP_

L CAN',“

baqs, SSP
baqs, SA L

sp .
-i baqs ASN ;

baqs ;€¢D

' baqs, )

e~

__bags.



18, Nhat type and how many bags did you app1y to your LR maize at'
o plantinq’ Type ~a-§fa¥~~';’ 2 baqs o

o — —= v
16.'Nhat type and how many baqs did you use for top dressinq vour E

LR maize? Type ,‘ baqs . f“

' 1f,;Did you app]y any insectic1de to'kill: sta]k borer for your LR‘

;- E ’ :

-_3lmaize7 If 50 what kind L -f‘u';"-fl'“};°

}s{[PICK A'SPOT IN THE FIELD

LN

‘,f(a) Measure the distance between two rows. of maize

X

(b) Over 5 plants 1n the row ',r]

(c) How many bean p]ants are there qver this d1stance between the rowg .

‘(d) Where ara they placed

- Check whether he pianted ma1ze in the Short Ra1ns before ask1ng.

' 19{-D1d you app]y fertilizer or manure to your 1ast Short Ra1ns?

;maize crop? Seed bed fert11izer Type " baqs

;“Top dressing Type . .} bags “Manure

: 20.'D1d you: app]y any 1nsect1c1de to kill sta]k borer in- the Short

'oRa1ns crop, if so what kind?

A

21, Cou]d Vdu estimate how many baqs of, shelled: ma1ze you produced -

from the Short Rains crop?

o LIVESTOCK

, J--I~sﬁou|3 I1ke'to go on and discuss your 11vestock
. %22 '
*22. what k1nd do you own? Grade]catt1e . . __Cross
Do LocaT ‘cattle sheep . goats ‘Piqs L
4‘Improved pou1try Loc‘T‘poultrv

f23;zcan you tell me deta1ls about the k1nd of catt1e you have here on’
' your ho]ding? FILL TABLE BELOW: -

*(b) Nhat 1s the purpose of‘keepinq catt]e on your farm?

:‘~' 1Gnade catt]eﬁrefers,toyimproyed-catf]epin this study.

!
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*34,

| *35.

*36.

'*37,

- *38.
%39,

*40.

‘nPests d1seases and the1r contro]. ‘Now 1et us’ ta\k about pests and

d1seases

/"_

How many'of our catt1e have died over the ]ast 18 months, 51nce
Christmas 19 8? L o . -

Can you q1ve me’ the breed age and sex of eaeh, 1nc1ud1ng
ca]ves, and the reason for its death N D .

Breed ,;,J'Aqe 5 Sex”"-‘u»Reason.; i
7 ., N N R R R A
? — - — o . . “
How do you contro]-the t1cks on your anima]s?
Pick™ off o D1ppinq Soray

How frequently do you app]y these controT measures? ‘
If he“does not dip, why not? : - o
Ifnd1pa1nq 1s answer in Q36 cont?nue oL e

How far is the- dip’ to which you ‘take your an1ma]s? '°_;m{]¢§;‘

Is this the nearest to your home? Yes/No .
- If so, why do you. go to one: wh1ch is further away? ‘

Nhlch perwod of the year 1s d1pp1ng a prob]em for you? (month) -

- 'If spraying is the answer in 036, continue

*41, )

%42,

*43,

%44,

*45,
*46.

- Yes/No

*47.
*48.,

Do you own pump or use—Semeone’ e1se s? . What make is it?
Which. spray chemical:do you 11ke best? _._._and why?_
Do you .own pump or use-someone else's? What make is it?

1

2Bwana Ng'ombe is a yeterinarian

Is itieasy to get this chemicai? YQS/NE——ffff{_. S —_
”fIf not ‘what is. the ‘problem? : — -

Which chemicals are easy to get? -
T - easy. -

DAWA" L,

Do you ever give, your an1mals dawa to qet r1d of worms7 es(Nd'.' .
If so, how frequently? o .~ B T

Where source

Is th1s dawa easy to obtain when needed?

If you have a very s1ck animal do _you contact Bwana Nq ombe"2

"If not, 'why not?

Which diseases do you treat w1th herbs?
DAWA refers to deworming drug



feed ManaQement

W%”b*49;

Rt

tWhich sources of food do you use for vour cattle?
; ;:(Read sources in Tab]e to farmer and t1ck as

vi-hi[;sg;
SRR 1

T1ck 1f
used

.T1Ckg7

4 most.

,1mportant

Y

P e r 1 o d

jWhich are the most - 1mportant”four of these’

fWhich months do you use: each of these sources of feéd you have
: ment1oned? \j”~ . .

o f - s e ;‘Hku.,

”“;_l‘?QS]:;T??

U fmSource,o

049;

use. -

105075

- ,:A]]

';!F

f]

51: mqnths

A‘E

N

- . ; ’ .

. 'q;Jmportant J T M,A»M.J JASOND
Grazed your' . NIEE T j L A
i ~~farm - . N R
~:razed common ' ~ REE
Jand ‘ : S _ S
,‘Grazed other R B AR
S farm A B R S A . B S
‘Maize green : : R K T
stalk ~dry
o ;*hjzei_  . . . ool
. . leaves green .. | T
Maize tops L
- {green)
Banana leaves
‘Banana stems , L RS R
Cut grass B R i S
Brewery waste- | = -~ | S K
~Sugar tops ol R
IR FUPChaSed S e o B ,‘ "' )
iU feed T} ' B B0 R R
’ '-O%her v ‘ B . e -

© %52,
- #53,

»

'.Qgpn e

Of the feeds other than grass wh1ch do »our qattle prefer7

Wh1ch months are the most d1ff1cu1t fOr feedinq your catt]e?
*54, Is th1s month d1ff1cu1t every year or only occas1ona1]y? ®
o If occas1ona1]y, which. was' your last bad year?. ':{wfg

Do you ever sell fodder to: other farmers"‘ I '
if so, what type and what year/month was your 1ast sa1e°

*55;

%56, Do you ever buy fodder from others? Yes/No o B .
. _ﬁ_xgs what type and what' year/month was your Tast DUPChase?~;g

”5*57i when your catt]e are qraz1nq are they t_ethered7 -d;

- ,Always “Sometimes. Nexer. .
CIf a1ways or sometTmes wﬁa are the reasons for_tgfherinq?

-~

Use . f,‘iv



i RN ! v-'v{ X :; v el _'°‘;‘ M f_ C ,: ;;..‘ . . K . X - ‘ 3
R “*58;;How meny hours 1n the day are. catt1e qrazed 1n the fol]owinof,t
. L sgmonths? March n . May "‘; November R

‘n_F111 in. the questions on the sources of water in the rainx,r
and‘ﬂty seasons.u' 2 L
L “Distance Months Catt1e Neter Freonency

son home .mﬁTes used driven carr:ed watered/dav

. *_;"_;' - § . o R . .'{a._

‘;.Qj»*GO when water is carr1ed to the catt]e about how much 1S o1ven.-

o per dey (debes)?1 - R Do
RN : Dny Season
fcf*n;gquf;w‘- L T debes

Jwet Season _:ﬁg';i R
: ._fﬂeﬁes-:ﬁﬁ,¢* GEIUE

P

X 61 Do you house your catt]e at niqht? R DR
© 0 1F so,” “inside under a rpof (houSe).“ N
*40utside boma St ofhe specffy 5 o

B *62&,Do you use beddinq‘in the house’ Yes/No e T
o . If s0; ‘answer sorme ouestions on: beddano b '7*1"
<. ‘What material is-used?_ [ JARE AT
Yo ls it used &1 year round' 1f not speci?y oeriods used7 C
'fHow often 1s beddinq chanoed? . . e

'“nf}5§§3},nofyou use beddino and manure on crops?

"so. wh1ch months f_ and wh1ch crops

"“75?54;fwhere are vour an1mals m1lked7 17"’;f J:fo._" ?3“ , 1? :

it . I A

”-;*65;]How does the mi] er prepare for mi1k1nq~ (N, B. wash1nq o
. ““Hands, washln u ders, grease udders, o1ves feed to cow, ...
© suckTino ca]f . TRTRT S

67. How o;you feed'your calves?Suckles ~.ffBucketfeeds
1f. : ‘r{after mi1k1nq7




s . ) ) K . . S R ) ) s T R . R N Lo
. e ) N . S L R S v . R
. . B X [N ! R . Sreatilied n L Lo 8
. coL o . L . e H . e o . .‘ .
. B LT Co T v
‘ . o tevih

7 Type & Number now__ .. ﬁﬁurin ]ast xear
_’Class Local]Cross Grade = Bouqht “s01d .. .,"TﬁTA No. .
L' ). C, [Fre. Jer| .NO. cost - - No. -Month price| died| of
R L Ayr Gue| ~ 1 el AT
_Bulls - B R R f.- ok e T T hservice
. Oxen . I R 1 "|during
Calves M - |- | - {7 ¢ 0V 1ast .
" Heifers z T »4 ’ 1 2 S o
Milking )
COWS . >
Dry cows [
*24. Do a]] theSe catt1e beJonq to you’ S If not which
‘ be]ong to others? . , : .
[ -

. *25. Do you own cattle wh1ch are kept in another D]ace7_i;;i;;l:._
T If s, how many and: what tvpe?. . .o TR

'*26$’why not keen them here at home?

*27. P1=ase q1ve me deta1ls about the two COWS_you have had the
~ longest. (Take one at a t1me) If farmers have qrade and 10ca1
cows do one: of each ,

Breed sbouaht .Born ' number =Month.ABottTes mitk| If not
YriAgel yr. yr. of| of . Ylast |produced - | in milk
Lo F . |last | calves .|calf |yesterday condition
"”h'ffca1f |died/Tive] - | 5 E

o
.

- EBreed1nq Management

_*égifHOW do you:: breed your cows ‘ e B
o fwan bu11___;;___8u11 from another farmer . AI

*29. Do. you. be11eve Al has orob]ems7 If S0, what are thev7
f © Calves often die. - No choice of bull
ZAI erush is too far -Don't 1ike crosses
_Too ‘many servicas “Don’ t know about 1t
Qther (e]aborate) '

.~*30;‘If farmers]anSWﬂr calves often d1e or? Don t 11ke crosses or
' .or "No cho1ce of bu11', ask them to e?abdrate ’ ,

*31. Is. there one per1od}1n the year when 1t 15 best for your cows to
have the1r ca]ves? Months ‘ . .

;f*32 Why 1s this the best perlod?

‘5-f*33 Do you breed y0ur cows to have their calves at th1s time?
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LAND, LABOUR AND CASH PROBLEMS Ishou?d 11ke to’ ask you a few .

*71.
*72.
*73.
X7,
g
*76.
*77.

v*79;w
Y

"+ questions to: fnnd out whether. you have problems with’ shortaqe'of

Tand and’ with shortaqes of 1abour and cash at certain. times 0
the year. I - { '

Do you ever rent or borrow land from other farmers?

Do you lend some of your Tand out to others’ ‘

Could you buy land 1f you\needed 1t’

fIf so. how far away from your own houSe7

If you obta1ned more land what wou]d you use it for ma1n1y?
‘Doesn't want more?

Which month of the year is'the'busiest’for you :and your family? :

",

What 1s the ma1n work you are doim at that t1me

fWhat is the second busy month at another time of the year7

“What work are you and your fam11y doing then?

4fHave you hired any 1abour dur1ng this]onq rains season?
_ If so, for what work on which crop ()2 L

‘_ Matze

*g].
.7 If so, for what work on which crop(s)?

. Tea

ppms . L
"5.nCrop o '

N

Did you hire any labour during the last short ra1ns season7

Do you have any permanent 1abourers? If so how man}?

CASH SOURCES : ’ N
Let us talk about the main’ sources of ‘cash.

. Do you get cash from any of the following sources? and which

per1ods of the year do you qet cash from these sources?

Rank 4 most ” Per1od of “the year W
importarit - - when -cash ava11ab1e
Aﬁmonth) :

Tick source
Cash o mentionad .

oo

Coffee
Banana

Beans

‘produs ts

" OFF farm work T S NI T

:'%Fam¥ly away

Tattle T T
mi]k so1d S IS RTINS

'y R
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*83. At wh1ch t1me of the year 1s f1nd1ng cash a prob]em for you and
your fam11y(months)? :

f84;*what do you ma1n1y need cash for at th1s prob]em t1me7

*85. At th1s prob]em t1me what sources are you. ab]é to.get cash from?

GENERAL = B
"?1naliy I have 2 few more qeneral quest1ons to ask.

. *86.’ Are there some months when you have no m11k for the fam11y?
If so, which are these? o -
. Why-is this_? ~ ‘ ' L;::lj

N

'87. Does your farm usually produce enough maize to supoly food unt11
the next harvest?

88. Which year and month d1d you Jast run out of home produced
maize? ‘

A

' 89. What djd you\eat unti] the new barvestvand‘where did you get it?

- -90. Do you. th1nk fam111es are eat1nq bananas mor? than prev1ous1y?
Will bananas ever replace ma1ze7 o
~why or why not? ‘

*91. Have you ever had grade cattle before’ Yes/No .
*(bb What do you feel about grade cows, what are the most most d%ff1cult ‘
: prob]ems with them? S : » N

~ *92. Does the need for graz1nq dur1nd October, November, prevent you
~ from planting crops ‘in the short rains? ' Yes/No
*b) - Do you think conserving grass or fodder during wet season
-would be useful to farmers w1th qrade cattle in the dry season?.
_ Yes/No_ v
*c) Do you think a breed of cattle wh1ch is-a cross between Tocal
cow-and. grade bull (AI) is a useful to farmers in this area?
Yes/Ng-" _ E
- OR Pure grade cow? Yes/No .
*d). Do you think there is need for 1mproved pasture in this area?
~ Yes/No S _If yes which improved pasture types
do weTT here? i . _

PN

*93. Do you think a maize which was ready three or four weeks ear]ier
~ than the hybrids wou]d be usefu] to farmers in the area’ es(No
‘If so,why? : o .

' Thanks very much for your he]p, 1t w111 he]p us to des1gn some
‘research- programmes which we hope will br1nq methods to 1mprove
‘your product1on and income : S o



