


(dj Now MNbore,: ommrnity on +the poriphery of Mbere, wherc o local
evclopment schen e discentinucd) lcad to a recent concentration of
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armers around o wator TUTICWe
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ithin theose four communitics some 133 housceheld Hecds have been interviewed,
wnd it is hoped to extend ihesc swapleg s the study progresses.  ihis paper
is meaat &g onlyTa very tentative discussion of the first tue scasons! results
a2 full presentotioan of ficld date in mors systematic form must wait vhe com-
clotion of further fieldwork, and the machine processing of the len, & srview

- (1)

questionnaires which were uscd
I, TEE NATURE OF THW PROBLEM

The Physical Rackground

Traditiconally, the problom. of farming in dry lands arc scen %o be
maanly environmental in origin. The lcw rainfall. the scverce cffocts of
thundershowers on the bars grouvnd, the infortiliiy of soils derived from an
s1d bagement complex—-—these are couses comnmonly given Tor tuc chronic Famines
which have beon cxperienced traditionzlly in the dricer aveas o) &.ou Llrica,
Thiz view 1g¢ beoing increasingly challeoer gedez) and we shzll sce siveoral ways

tic preblem. HNever-

whorelrn the social contexts of modern farming accentuate

o
tive purpcesss 1t seems logical ¢ beogin with the physical

-8 onc noves out from IIt. ¥enya inte the lower arcas, & boundary is
ctwecnr the volcanically dorived soils and the older soils derived
frem vhc basgemont complex of irrogularly banded rmipgmatitic gnelss and grani-
toid melss., Three of the four communitics lic teyond this boundory, so
that they show the typical free draining red loars so characteristic ¢of rco
zonad, Bspociltlly in Mberc, thiz soile tond to be lateritic and graveily.
This is the arca where Governuceat has had to devote mest of its erforte since

the thirtiecs 12 goil arosicn conirol and famine alleviation, where in tns

19503 the ALDAV ‘nunryla v (Kikomba for "croded. bare") 30il coascrvation
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omiphore bushland,
the land has comc under morc sxploitive cultivation oy mepulation pressurc

has grown. It is probablc that fac indigenous gystem of ghifting culiivation
had breken down as much as fuwimTty or wore ¥oars 280 in many arsss. Todoy

the seils are extremely deficieny in aitrogen, potassiun, and phosphoio
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Therc is onc cizception to this picturc of declining soil fertility,
the coumunity listed ag '"New Machakos'. Ierc, wherc the village lies on flat,
slow draining plains, the scils ore possitly Moaitnerilloanitici their retention

of water far into tho dry scoson is one of the villege's chief asscis.

But the factor cf most immediate concern to the peonle is rainfall. Te
can 1ist thc main nroblems under ti.res sub--headings

o) Low rainfall: Ranging from 22 inches per annum b9 32 for all arts, the

low rainfall totalc pcr year are coupled rith cxsromely hizgh s .ruranspira-
I L o <z -

tion and with high runcff.

(b) Poorly distributed reinfall:; The fact that some effective rainfzll is
recceived in six months of the yeor is mizleading:; whon the distridution by
month and by week is lookzd at, the lack of rainfall adequate to zusiain
crops hecomes merc apparcnt. For exanple, in lowlond Machakos the %otfal
yearly rainfell occurs within 5C to 80 days. Actual figures for one year
are given below: (no. of days cffective rainfall listed below per month)

Short Rains Scason Iong Ra"ns Season

ocT. wov. DLC. JAIT, WARCH PRI MY — SUHE
3.06" 3. 76" 2.57¢ 0. 46" G.50n 2.23" 0,921 G.0
11 days 14 days 4 days 5 days 4 dzys 10 days 6 47

(Days per month on which it rained)

7% should be noted that the crops plantcd during the lony rains season

above failed. The goneral picturc is given in Appendix I, & probability
table from which the likeclihood of crop failures can be calculated. In

snite of the cxamnle above, it can be seen from the table that on the

wholc the long rains ~rc the morc reliakle—-—an estimate with vhich farmers. .
concur when discussing the risks associated with their farming systom. V&)

(O) Secondary offects of long dry scasonse The :wctual length of the dry

spell can boccome very long indeed, if twe or threc consecutive scasons should
fail. In these inatances the wator tables 2re drastically lowered, cven
nasing 1t difficult to rety on the usual sond wellg in river basins. Tith

iz failure of crops, mer se, can come 2s wsll failure of water supplies
first for stock and then for pcople, thce failurc of grazing, and so forth.

The actual occurcnce of o food shortage is, of courscy, not just a matter
of the environront: it is the combined result of o given system of technology,
o set of socinl and ccouomiz institutions governing storage and distrihution,
and the particuliar oattern of a givea season's rainfall. On the whole. however,
siven the sifuation where an agricultural people wre forced by population pres—
sure to expleit an environment whore rainfall camnct zlways sunply their nceds,
the rainfall pattern must be listed as thc imnediate causc of wogt feod shor-
tages, even though the impact wnd soverity of the shortage i3 affeeted by other
foctors., Dowker's cstimats, from the forementioned rainfall probability tables,
that fend shoriages could be oxpuectad once wvery tlicce years, seoms 1o agree
with historical accounts. Between the 1360s and 1965 the WaKamba and the Mberc
have experienced twelve or so serious famincs, all of which old iarmers can re-—
ccount with a history of family members died, scmicrs whe migrated to Kikuyu,
ctc. In fthe same poriod trere have becen over %eico as nany less significant

times of foou shortage which did ncot rcach famine propertions.



2, The Socio-Economic Rackground

influcnce of socizl and cccuomic facturs on food shortages can be

scon most casily in the concept of a balance rquirsd betweea labour demands
ond. encrgy supplies. From the accomponying table overleaf, the spucing of
scasonal activities can be traced againet thic likely food supplizs. In the
~gak periods of cnersy demand, e.de, Hay -t Novembor, people will usually
~uave some malze left but the hean supnly will have ended. Pastures are
acrmally dry by Hay, and tend to be over:srozed between May and October so that
miik supplies drop sharsly. No wild green veactables are availablc. The
period from Novembar to March is cspeciclly difficult if the short rains have
not been adequate. The Christmas scason brings family pressures for oow
clothes, and i1t is the season when fanilies will usc sugared coffcoe or “.a,
hread, rice and moat--luxuricss which have a high prestige valuc. Therc are
childrens' parties between Deccmber 24%h. and Jonuary 2ad. when they zo wild
in "zowedl parades? to shiow thelr jrosents in local sheops and Sunday 3School
conpetitions (even non-Christians j-in in). On top of thcse cash dewands arc

those for hiring nloughs, tracitors, or labourcrs to opeon land for the new

scason. oince the food frem the Frrm usually lasss from Junc to about Septem—
ber, the hcovy Christmos cxponditurces coincide with the period whon the family

1will anyway nced t0o use their cash rcsorves to purchasc ordinary fiod. If

+3
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Tor any reason the skort roins crop fails, families may have cxhausted who
savings needed to prepare for the new crepping sceason, and the aonths Ironm

February to June will he grim indeed.
The first sffects of a food shortage arce scen in the ceconomic spheres
the salc of poultry by women and children, the illicit sale of stored grain,

glut in twe livestoclk markets, lowercd prices of sand in the river beds, 2

rcady supnly of casual labour, and, of coursc, depletion of any cosh svings.

17 cxtended; the dry period alters also the fabric of sscial life. This
can be heard in the songs of women os they communally thresh millet, songs
inherited from onc year to the next. Some of the ovils mentioned in these
songs a8 going alonce with famine zroe

(a) Wife beatinz and family quarrels by +he hushand, often lcading to the
breakuy of a nuclear fomily,

—~
[ed

~—
bzt

e wigrate to sther accas, and the women and children arc lcft behind
helpless,

s

(c) Increasc in a poarticular type of Juvenile delinguency, called "Hbulilin,

(d) Farms and ficlds arc abandoned, os homestcads retranch,

+

(c) Women, cven mothers with four or five children, lcave their homes and
nay aarry whoever can provide them with food (it is intercsting Zhat
in MLore whore conditions arc mest harsh over 60¢ of the farvmcrs Lave
had cone or morc Jdivorces).






nlongside onc must remcmbor the nerm ~hysical conscgucnces of food
shertages the increases in the rates and scoriousness »f diseases, the reducced

arility of people to noerdorm hord physical labour, aal so forth., The nutri-

1.

tional stress is hardesl uson those wha ocon loast afford

t, thc proesmant or

lactating mothers, the inforts, ihw oisk, and the oged.

Traditicnally, thcrefore, the poople showed 2 psychological assccoiation

notween any peossible couses of roin failures and subscoucent fonino.. — on

opened, the peooplc thoucht it weuld provent ral o
Iirdblom (1n anthropolosist whoe studied the WaKasba in the car.

this century) tells how whea the railway first come it was oallad, - oo . Iacl
repe across our land," "tho black snake," ctc. Tho people then offored sacri~

Tices, as thoy thouwight that the Luilding of the railway weuld stop thoe rains,
ath

wen to

It

ay, taking an nt cortaln times of the year, or putiting "kithangonalt
(2 buriad charm), arc still thought +to be dangercus in this respect. The logic

cdven is that this is trifling with God, tho Malix of rain, who car be ngercd.

Eere porhaps ome has a functional explanztion for the rosirntions which
vnderlic the various traditional agricultural rituals. The Akanmba, Mbere, and
Kikuyu all rccognize the presence of spirite of their ancestors, "aimu". The
conceps 2f Maimu' is wvaried, but in gencral it means that the ancestors have
closc contact with the living, that they could give friendly warnings through

witchloctors, or special peoplc, or by pousscssion at specific Jdances like

i ‘.

*he "Filumi."  The aimu oxpect constant attention from their living relatives,
R 1 - - ¥ < - - 4~ ~ o = 3 3 o 7 3 -
Lvsualily through socrifices under Migumo treas (rain shrines) in scecluded arcas,
cr through food sprinklced on the zround before eoating. Incttention from the
li-ring eldersy or the contravention of cortain ritual nHerseripiions, was
thousht + brin~ .lc A N TE - 5 +4 331 wot Fol 29 s
ought to bring cown their anger. If purification did mot follow, disaster
would befall the individuals through the loss cf crops, of soil
death cf herds or children; or the failurce of rains. Lz put Ly Lin
"In a2 pocrly wntercd country such as Ukambani, with its rccurring droushis—-~

-t

they have mmxfortunctely 211 toce

)
o]

ton great reasen for offering sasrifices for

(@7

i (bcu Lindblom further for a long lisgt of items which could

vened and so bring misfortune wpon the family, lincog cr villogce
U 3 7 %3 & j

(')

Aanother area of txaditionsd concern, whe high valuce hlaced wson livesiock

in WaKambe 1ife, could ale~ be rcletoel to the wolc of cottle and smallatock

as & resorve storc of valus o tide the fomily over thc lcan seasons., Iz
nart, *this was eimply o wvory jroactical mcons oFf sccurity. It cppears thoat
vomen from the plaing estabilished poartuers on the bills-—the better wotcwoad

areas most llkely to hove sztra food--ugually but aod alwaye with offingld

relatives., These »orbtnors From the lowlands woirld schnd milk to their hill
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yartners ir exchaare for cquivalont fruits, vezetables, susar canc ant grecn
1

maizc. The articles changoe with the scasone, bu

. 1.3

partner may get free articles with ths implicit understanding that thls

would be reciprocal in the future. (It is hopcd to give more study wo this
relaticaship in Jurther fieldwork.) By this means onc's relatives by marriage
were brought into tlic family's sccurity network, since these would be the ones
most likely placed in 2 different environment.

Bven today the higsh value .ut on livestock can be traced in pec -1os

TN

nroverbs and in thelr aspirations. sked the gquestiony; "Let us st

€
farmer has harvesied crops and after selling them and paying 21l his debts

and school fees, he has left a palance. What would he do with this cxtra

meney?" farmers answercd as follows:e - . Machakes
Mbere Central Mbere New Machakos New Central.

Put in Bank 2 10 66 35
Buy cattle 8 45 27 25
Bury it 12 15 4 12
Mis.: pay taxy; buy clothes,
food,; family 44 0 v 20
Never get extra 4 20 9] 8
TARCUR MIGRATION % Males working Outside

Machzkos Central 65%

Mbere Central 57%

Tn the two scheme arces movements to work ousside was 34% in New lMbere an - 8%
in Tmeigrent Machakos. The traditional arcas therefore show a higher labour migra-

tion then the scheme arcas,
The %able .ives indication that cven though most people cannot now

The
hope to have many cattle, livestockare still highly wvalued. It could Dbe
argred that the fragmentation of the traditional communal grazing grounds,
and the loss of cattle as a storc of surplus value, leaves the community more

Tulierable to faming now than it was traditionally.

A similar pattern emerges with respect to land. Under circumstances
of cubstantial labour migration--made necessary in order to find the money
to survive the dry spell .-—the clders are left with greater de factc control
aver farm houscholds. Jet thosc away alse have o stake in meintaining the
Sraditional land rights (agoinst any who might wont to change them), since it
is only by this mcans that they car sustain their own claims whilc abscente.
The overall attitudes towards land and investment are therefore conscevaiive

ones, which do not ecncourage the younger, morc progressive men in the community
develop agricultural soliuvtions tc the problems of the environmental
Smitaticrs. This can cven be scen in tre 2ttitudes towards education,

™

looked upon az an cscape and a3 o profectinon frum cutside foerces hent on

change, and in the institutions for raising capital funds among wenen's
SToupS.

N . -y TP fToaear T . T o st Qs
The male populntion in Fow Machakos hod insrucsed from 430 in 1956 to
520 in 1967.



IT. SOME SCIUTICNS

\hen filcs 1 the District agricultural Offices show that famine reolief
peasurcs of one sort or another have huad to be mounsted clmost oas out of every
three jears——cithcr ir the Cstodver to March peried; or fien Mey ko Juneo——it is
uot surprizing that 1k provlem hos oscen a major deparimental soncerrn sver tho
yzare, The arca has a long history of wsporadic ad hoc campalgns, nedinly of a
rather ccorcive naturce. Thooe havs beoen anti-geat caapaigsns, coapost aking
campaigns, latrine digging caapsigns, coamuuel dam making campaigns, comnunal
terracing cempaignes, and cven corplrlsory de—astcoking campaigns. Siace tlene
arc discussoed clsewhors for Lewer "mbu by D.R. Watts, I will mcr [y summarize

the history of previous "extension' eofforis in Zavle form. (sc-

On the morc positive side, two main strotegics have been | 17 wdl
i) capital works programs, suck 2s the ALDEV sunplicd wural water : - .ge dams

and 1rrigation furrows, and ii) the introduction cf now cash and food crop
enterpriscs to the farning system. (A third main approach, that of land
registration, has not yet boen applied to all four of the casc communitics. )
Discussion will be limited tc the stratesy of new crop introduction, since
this is the aspoct cof currcnt cxtension prograns whkere inncvation theory and
form mancgomunt analysis have most tc ¢ffer. In rurticular, we will discuss
tho adop*tion of a ncw food crop——Katumani maize~-in ceomparison (more bricfly)
to alfernative new cash crons, cotton and tobacco. Firet, however, o brief
review =¥ the other cash-~carning form enternrises is necessary to make clear

tihe lack of any viable percnnial high value cosh crow.

1. (thcer Cash Intcrpriscs

Sisal used to be tho "lifcline! of the dry arcas, anc so it deserves
-t mention. But over the years prices to the farmer have Tluctuotcd, and

recently (last June) have fallen to the lowest mark yet, 25 cts. per 1b. The
Mochakos sisal factery closed o few years ago, and since then faracrs have
beerw wnable o s2ll their sisal through normal channels. In Vbere huying has
zlso fallen offy, and the Meks sisal Ffactory——the remains of a Ministry spon-
gored sisal out-grower's schome~~Ffaces closucc becausce the factory site lices
helow the water level for the new Tana River dma at Kincdoruna. The current

~ricce are so low chat no farmer is »Hrepared te decerticate it, UWhere thern

O

is no uther sourcce cf cash, & wifc and her childroen may wocorticate sisal in
the afternoons by hand, wash it and dry it. In the wmorning it will be sold
fcr food., & family of five could do five pounds 2nd 2t 50 ots./lbn this would
be cnough for scven 1lbs. of flour and 40 cts., of milk. we mcals! vorth, ox
altcrnativzly, buy five 1bs. maize and twe 1bz. beans clso for twe meals. At

2 ctsﬂ/lb, it ic not wortih the vy aord work. Thero muy also be o shortase

\Ji

of water for washing fi.c fibres, awml thege deys a scarcity of hedy: zisal.
411 of which wnakes siscl 2n uwisatisfactory source of cash cxcept in ithe worst

OMATSCHLAY .



The cxpansion of daizying by introducing grode animols for milk preduc—
tion, whilc potcntially fcasible, is currcatly limited by the availability of
water, “le poor pastures, and the iradequate discasc control. In the lowe:
arcas, it is not a likely inrovation for mnss diffusion os the local market
for milk is rcduced hy the continuing nrescncs of large kerds of lecal Zobu.

Under the ALDOV Schomes. sceveral ranching arcas were sct up, and ocwor's

o

pc:i to small farmers,

co=operatives oventuzlly organizod. As 2n altornative © P
ronching is constrained by the farm unit sizes, and it has noi succzerfed cven
whore acreages arc larger and aany cottls present os in Mbere, fiakenau; *nd
¥itui. Today formal ranching, as such, is liniftced tc a fow co-cmerotives o

Machakos. None of the farmers in the sample arecas held ary shares 1. the

A

Livestock trading is, however, practised within the surrey arca. Liic
tonds to be a non-farm activity, though local cattle traders may vest their
animals cn route on their home farms. Trading requires some initial capital,
and it is limited to very fow licensca traders. Quarantine regulations
sreatly Frustrabe the movement of stock, and rcduce the attractivences of the

cntcerprisec.

Fresh fruid and vegetables could become important in the futurc. 4t
present, the growing of bananas, mangces, nawpaws, 2nd pincopoles is not
cconomic becausc cf the lack of organized morketing. Vegetable growing is
limited to rzver valley bottoms, though in onc ccmnonity faruers arc making

act.oy through the dry growing of tomatocse and chillies,

ofitability and char~cteristics of lccal dukas and small business
enterprizes will not te cxamined in this paser, but it should be noted that
tuc duality of farming and duka tradc ig o common pattern in the arcas

A

gtudici..

Hone of thesc altcrnatives offer sufficient promisc to the small farmer
$0 be considered a '"sclution" to the food shortage nroblem, so that the
axtengilon servicos arce trcating Ratumani meize, cotton, and tobacco as the

srly viable nev introductions 2t the moment.

2. _Tobacco
Tobacco was introduced intc the arca through a arivately orionized

sxtension cawmpaign run by thce B,L.T. Comnuany, and 1located in Mbere Centrul.

From 1954 to 1962 faracrs worc suppliicld with secedlings from BAT wnurascri

i
cen leaf to the BAT factory.

U

$0 be grow: in thoir {ields ond then S

‘H‘«

o)

This was 2 relaivively simrle nrocess. 8 cotion had not et
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u
H
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competitive crep. faracrs found Lt casgy to.zrow the Lhali-acre wroguired.
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I 1962, o "Mucter Grower system was introduced, as a port of o generas
roorganisution 21 tobhacce extension. Farmers wers now expected vo iook ~ftex
their owin nurscrise, te grow the cxop, to cure it, and to sell the cared leaf
t0 the BsT factory. Sample costs and returns per acre arc given in i .

accempanying table, as given by the BAT cffice. The BAT gave loine to cower
the capital costs of curing harne, but the incrcased operatinug zosts were

ramatic decrcase in overall acreages and musbers

[o))

horn by the farmers. Tho

of participating farmers is shown on the chart {Appendix ILT )

The full story of why tobaccce has faiied to hold its owm az . ~agh orce
iz net yet clzaxr from field research done to date. It may be nct & fnd
crop is being vcxpanded in other parts of Kenya by EBAT atv the very ... i
oncrations in Mbere Central were being severely retrenched, and that ~canang
producers elsewhere in Bast Africa grow the crop successfully. Lt the moment,
it ie no longer a feasible possibility for most illiterate and pour farmers
within Mbere Central, and only the relatively advanced and weli-to~d¢ farmers
have been aktle to retain their status 2s "Master Farmers." Since vhe crop
15 confined to this one community out of thosc in the survey, we will nct cor-

sidar it farther herc.

w

. Cotten

|

We arc left with two main soluticiis to the small farmer's nced for

{ocd and casn, both ones competitive in the drier envrionments of lower
Mzchakns and Embu. The farmers' awareness of both is excellent by now, sc
that “he problem is one of sccuring widespread adoption. On the praotical

¢ . the contrast is interesting because both crops arc similar in the wide
vuriggiqn of yields obtained according to husbandry stardards, and .in their
nead/sﬁflled handling and supplcementary purchased inputs. On the organizao~
ticnal sidey; the contrast is between specialized responsibility for cash
erup uxtension-~ otton is supervised .y the Cotton Lint & Seed Marketing Board——
and the gencral agricultural cxtension services, which supervise Katumani
intrecduction. On the theorctical side,; the farmers' actual choices betwecen
cotton and Katumani give scope for itesting the applicability of a linecar

orogranming approach to farm management decisions.,

Cotton has been reintroduced into the survey area with much high powered
publicity. Few of the civil scrvants and politicians who now favour it publi-
cally as a money ecarner arc awarc that; for farmers, this is a cro. whick was
once tried and which failed. It was originally introduced in the yeors botween
1920 and 1942, Coverament's emphasis was upon marketing, but a final site for
the ginnery was ncover agrced uposn, Disocass, pest control, and the whole cam-

plex of hushandry and marketing activities were ignored, Farmers were viewo:.
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as having a "naturai desire for cash.™ A4is a comsequence, quality degencrated
drastically and production dnclined ycar by yecar. As it was put to mec by a

trader in Machakcs Township, "It died a natural death.”

Today, however, cotten is once morc being urged upuvn 1o -lend farmers. The
Plan calls for increases in production between 1963/64 and 1969,/7C »f the

following order: ( In '000 1b. of Seed cotton )

Embu Districtececeecs From 13 ceccscsssos T0 0,530

Machakos District.e. " 802 .covsseeecs " 13,070

FInoluding estimated nroduction for Meru, which in 63/64 woas it

Figures from Anpendix 12, p. 268, the Drveleo-ment Pla.. 1966 — 077,

The suczuess cf cotton as a ~rop desends critically ~n carly planting,
carly and freguent weeding, well timed sprayinz, skilled and frequent picking,
and skilled grading. It is especialiy important that inscct pests be controi-
led. The current price is 48 cts. per 1lb. for the best rradey; and 23 c¢ts. for
the remainder ‘AR & BR)., Late picking pushes cotton to the lower grade, due
to fungal -rowth and bleaching, as does the influcnce of drought. wrofitability
of the crop is then cut by half -* the least, if not by more. It is no wonde:
that farmers in Mbere Ceontral and Mbere New were getting i total return in
the range of from <nc “: fifteen shillings! The problems of the cron in years
of drough¢ arc shown in ti. Mberc Division crop figures for the last three
yearss

Tear Acreduy

1964/65. 0 ceeveeneeos. 850
1965/66000es00sscsceas 217
1966/6T.cocosccea cuoe 945

source: Divisional Agricultural #les, July 1967.

Of course, dr..ght cqually compl:izates the arrangements mace by the
depar-tmental and Boasrd ciiension staif., In the juet scason just coms to
maturity, for examplc, the long :lry spoli from January to the cnd of March
(the onset of the rains was delayed by two wecks) scomcd to destroy the chance
for a normal crop in tiec wh~Xc of Lower Embu. Ths effects were w5 apnarcnt
that somc farmers were found in th~ field who cven uprooted their immaturc cot-
ton to rmnke room for the long rains food crops, and the i »partmert cancel.ind
its regucst for loan funds to cover the crop. Then, to the amazemont of all
concerned, the crop revived under the unuri:nlly heavy rainfall of the long
rains season, and farmers began to put firward a laryg: number of requests for

cottor. locans.

Difficulties of these kinds have lead t2 a shift in policy away fraoum
small individuc'ly farmed plots (of betwecen .3 and 1 acre each) towards
comnunally farmed block cultivation. The idea bekind block cultivation iz

familiar from clsewherc in Bast ifrica——1t0 concentrate cotton growing in

(1 as e s . - . : . -
‘From ficld intcrwi rs by F.R. Moris, Embu District oflices.
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snecific arecas where an cxtension officer can supervisce the crop closcly—-with

an added twist that the crop may be sprayed by acroplane!

Beccausc farmers do not have canital to cultivate on this scale (ploughing
. PP 3 : . N _C J . -7 .,.lfo e
ty Ministry rranged scrvices costs 5C - 60/— acrc, dust or spraying 100 s
per =cre) a system of crop louns was introduced with accompenying rulces:
(a) The cxtensi- . officer will organize and supcrvisc contract ploushing,
communal weeding, ond spraying.

(b) A pulsc crop (groen grams or Mexican 142 beans) should be planted first
on the new land before a cotton crop is grown.

(¢) The Cotton Secd and Iaint Marketing Board 1l deduct 75/- per acre
from the procceds of either pulse crops or cotton, to puy for the
initial loan. The marketing of ar'~ crop grown in the block must
therefore jass through the Board's agents.
In fact, many of t.c farmors who planted the 1965/66 crop circumvented
this rulec by planting both maize and ordinary beans as the first crop. Since
~pags 1 A1

the ceombination could be uscd for food or/ﬁggiﬁtgg ~rivately, thc Board could
not reclaim its loans dircctly. Thus many farmers from the 1965/66 scoson
successfully sidestenped the Board's agents to scll the non-cotton crops
srivately; then drought hit the succcoding 1956/67 cotton crop in Mbere Central
and very little was actually sold. The high rate of loan defaulting brought
joint action by the Board's agents, by the Ministry of Agriculture, and by the
administration, and stern mcasures were planncd for the 1966/67 crop. The
failure of that crop now means that farmers are aore or less being forced to
continue growing cotton t2 meet an cver growing debht load. In the face of
considerable pressurce, some farmers now simply refuse to grow ccttom at all.
Aas one farmer said, "I will never join a cotton block or got a loan. It is
like when Bwana Sileta (the Buropcan) was rounding us up for dam construction.™
+t is at least apparcnt that the rather ambitious Plan targets for cotton pro-
duction will not be met casily. If the targets must be met, nolicy will recturn
dangerously close to the old traditions of coercive control which f£~1 3o long

characterized the colonial Government's approaches to the marginal Fforming

arcase.

4. Kotumani Maizg

Against the foregoing rother gloomy background, the casc for Katumani
maize at first scems unusually promising. Kenya's energetic programs of maizo
improvement ~re gainin: the country international recogmition as one of the
fow where productivity increascs through varictal selection have rivalled thosc
which have been achicved by "developed" notions. For cxample, one observer
rcecently classificd Kenya's programs alongsiic the Rockei-~iler programs in

Ilexico and the Phillipirces as "a strikine illustration of the general iaprove-—



r.opt that 13 possiblice when other tochnological xojuirements ars mes This
wraise cchocs that of Johnston and Jiglson carlier:

A siriking cxample has boon repcrtcd by the niant brocder ot

the Kolamega experimerntal form in Xenya. A syrnthetic bybrid corn

srown on African farms, with czrefu" st orvision of seedbed ~repar-

atica. fertl¢1zcr apnlication; and other operations, gave yieids of

140 tushels of maize tc the acre the order of cight times ag

+ 9 -

nigh as typlcal y*ellc in the arca (2),

Indeed, aithcugh Kavumani camnot mateh the yiclds of +the mow Liybrir
varictics ii their high potential cavironments, the story of its developnent
is Jjust as cxelring. For many years the soccding strataegy adeopted by
agronomiste for the drxy arsaes has heen tc sclect for drought resistant vorieties
of maize, and to comparc yields with those obtained from sorghum o5 wao indi--

L

sencus wlternative crop.  Some succesces werc attaiied, dbut by lorgzo the
plant bresders never succeedod in finding a waize variety which would comsistent-

+

.
s

§ toeriorm sorghum in both good and bad ycars. MNore recently, howewsr, zaun
inmaginative strota v was adopted which tock bettoer account of the rainfall
istribution. Ereeding was concentrated upen fianding varieties which could
eacape the drought by early maturity., Beginning from a quick meize Taboran
from Tanzenia {which had performed well in boad seasons, coming to maturity in

124 days), & pregran was initiated to build up self-nropagating

varietice which =

uld match the best yields of local maize in Tood years.

"Synthetic!

The

successiul c¢anlidate was bred at the Katumani Research Station Farin, whence
the name; v« was released to farmers in the worketplaces for trial in 19€3
as "Katwaari Meize II."(The further brecding history of Xatumani is complex

ond -rill iewed elscwhere, ) The Kenya Secd Co, toolk

exX

and.

od €ome

of seett. a @poss tension program was storted through a large numby

(3)
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The maize
About 80% of the la

rainfall pcr year.

enthusiasm of the Governmenit over Katumani

stood ageinst ths rackground of Kenya'!s

_‘501:

geograrhy.

face receires less than 25! - of
1%

will neces

Living in

ment cre rougity millic: peo;

rovement

the

;suck dm; aestocking ond grazing

aroa, incroasing pepulation mus

the

i the marginal farming

O

«

., Be & S .
velooing Beooneny.

- 201 252,

son. 'igricultural and Structural Trans
necn. Deve & Culture Change. vol.

De

P

From the Katumaxni Resoorch Station roozts,

o
OLS

suntri .

over the final bulking

i of

can be vbetver under-

ad sur--

marginal

or 17% of Kenya's total population.
centrels in

t be met largely

- T e
arcas. Yeb

by the Xind of reecurring Food

sfermation
14,

0. 3,



<r

Iiks zotton, Katumani requires 2arveful huspondry if it is $0 Lo grown

successflly in the lower arcas. The following csserntial »iractices were

nreschted fogether as a package, viich formers were urged to adopt all a3t mos:

{a) row planting at & spacing of 3 x 1 fect, moasured by stiing.

{b) usc of fertilizers and DDT (IDT +to conircl st-lk berer).

—~~
o

) carly wnd freguent weeding, three or {cur times per ¢rop.

—
o
R

L carsTul horvesting aad recording.

Because of its early maturing characteristics, Kstumani is unusually deperdent
upcn carly planting and feritilizex applications at ‘e research station, cven
a three day deliay in »nlanting after the rains hegen "made a great deal of dif-
forence, These diff.rerzea are well illiustrated in the yields from 196%,
rhen the Kotumari Rescarc™ Station managed to cbtain a harvest with only 5%

of rain, while 2% Tseikuwru with 15" the Katumsel moize failed. [or all these
rcasons, XKaturanl gives us an excellsnt exauple for ztudy in terms of 1uncove-
tion thcory, aince $0 much of its success hingses upca the diffusion of & whole

package cof wnew husbandry idcas.

The departments which were involved in the field cxtensior campaigas
wers the Dictrict administratiin, the Agricultural Department,; ana Community
Development. agents were appointed by the Azriculturc Depariment in co-operation
with the a'ministration: the Information Department got cut »ublicitys and the
chiefs were used to round up farmors for barazas. Initially, frec sced for
th~ first acre was issued. Farmers who wisked to establish demonstration plots

recelived also free fertilizer and free DDT dust.

After the initial enthusiasn waned, and it became necessary to cxtend the
orogram to the less co-operative formers, the establishment and maintenance of
demonsiration plots became “he yordstick for measuring agricultural staff effort.
(These records noting the fertilizer and 0DT use for each plot continus to be
kkept carefully cven today.) Demonstration plots become an cond in itself to
Agricultural staff, Chief's and headmen included the numbers ~f demonstration
plots in their area in their reports. Farmers were guick to cee thot these
sne acre replications of the rescarch station techniques were beirng taken very
soviously by Government. The consequences can be seen inthe two following
tables, the first .{ %s of farmer~ growing Katumani and the ncrcaze ,» grown by
cach in relaticn to the otal form maize acreuge, and the sescond a ¢ breskdown
for cach of the package practic. ...

0f cours., thesge ere only tentative resulte. They will Te much anplified

when all the data has been p.ocessed. Pute certain conclusions alreudy cmenge.

Trom the date given in the twe tables 1t would appenx that:
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(a) The ratc of diffusion has beoon very good. Katunani was first
given cut to farmsrs arcund Machakos in 1963, but by 19566 we find
that the % of formers crowing some Katumani is Dbetween SO and 100%
in all four communitics. Further, the community with 1004 ie
Uberc Hew, the most »hys zally isolated and distant from the lachakos
arca whero Katumani originated.

{v) The high % of adoption can be duite misleading of +the farmers! actual
comnituent to it as o crop. Uitk the utstanding cexception of Mbere
Jow, Katumani docs not yet constituite cnc third of the total maize
grown. Thosc figurcs would indicate that in at least thrcc of.the
four communitics, Ketumani aai. o is still Yor trial' so to speak,
end comnlete "adopticr! has not ye! boan reached.

(o]
.

(¢) Of the practices which do r.t reguire cash finance (as fertilizer
does), the farmecrs scom morc easily convinced tfo plan* Al weed
carly, ani to plant in rows. than they do to plant Ketunoni in pure
stands.

These indications frem the field that the battle is not yot over arc
borne out by intervicws with the farmers. The meat significant point which is
not adenuately shown by tne tables iz that many .ractices wulch have been
adopted for Katumani werc als. alopted for longer torm maizc varietics. In
the absence of fertilizors, such »racticcs weuld incrunse the competitivencss

of thc other wvariecties zgainet the “rousht esconing varicetics,

_aAlso, many of the farmcrs choosce only-one or two proactices——mainly carly

cn thelr

clmnting and weoeding——and cxpoect zood harvests. While chese praciis
own ensure some harvest, thoy ma, not yleld 4he higk lovel of productivity which

l.cons Katumani competitive witn ite rivals in the gocd years.

Many farmers admitted usir the practices only on a very limited scale,
5 -

ref.5 On wne pirot or on an acre su.divided from the rest of the fara, in order

1o keop the extonsion staff Lhoppy and to hove scnething to show neighbours.

The high incidence of row planting is duc to the use of oxen and tractors
in plerting, rather than being a result of extension staff effzrits. In a2 few
creas vordexing Usper Embu) farmers were told an incorrect method of fertili-

~lacement tn accomnany Katumani, with the result that sceds were placed
dircetly on top and thereby "burned" to slow gcrminationo(l) SLpaing i1y 13
~ossible that the comrinuation of intorcrcppiag of Koetumani with beans reflects
the formers'! raticnal adjustment 5o the risks of o very bad drought, so thay

will at least be able te swlvage some fowd from thelr crop.

It can Lo scer that data on the responsiveness or resistance of farmers

to now campaiaus can be very veaoful, LAe far as thac morginal farming areas arc

1

soncerned, it regte thot the hish adonticn rates sonotimes forund at first

nay cconceal the reality of many partial odopitions and of the ghort 1iT. of
innovations which arc taken un. Lt is heped that furthsr stuldy of ths situztion
02y suggest ways to keop the current sotiorn and Katumani campailg from going

the way of the anti-goat wnd terrace bullding cnmpaigons of the -ast.

1)

(1) Buis cwtet Ty J.R. Mori o from nr Antorvisws near Embu bown.
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Section 3 - Concluding Chopter

avnproaches to Problems of Agriculiural Develovment

i TWHE ORTHCDOE ALFFROLACH

Ag en carlier the papz: doenls with o study of dirvected chiangs in
the overall Naticnal =ffort *o effect aconomic develonment. While this
implies that the study must basze iths conceptual models on modern eccnomis
theorys it 1 realised thot this mey nov be sufficient. Feonomie
developing countries » 3 cdorn eccncewmics theory was wri then by and
toilored tor devclopcd AQve. ring couvntrics and the particulor nmedels wnay
have 4o be modifiad dra r Uge in Arica. Tor examples—

ts
L
[
A

Modern cconomic theory tende 0 be narrow snd tends o overlook
social andé political influonces on coonomic devalevnont of individual
wntries. The recogrition of searce resources, the mobilication of
these resourcess and thelr zllocation to compeiing 2wterprises, either
at nationai or regional leval, copznds vary largciy on the nolitical

and hence the Dureaucratic struciures; for example Tanzania‘s and Kenya'is
jord

TN
&

L2

esent development strategies.

HET - 2 - - - P a

{b) Economic theory does not fully describe the absence or preseance of slow
rate of develepiment - that is 1t docs not Fully anelyse the presen
disproporticonate or heterogenous factors of vroduction and the o

of altornotive pelicies e.g. relying on imvort of skilled manpower, copital
o (F) - K

et¢. or embarking on a policy of =¢lf rclisnce.

v2; The provlems oF introduction of u-w imnovetions like cash ﬁrops to peasany
farwing, whore prc sure of lond is zrect. OSurely the problem fieront

iz oi
where it is possible to grow thcse crops albvng side of the basic food
crops thor wiere it is not pessible?

(@) Differences in population. Lo In
develorment cconomics has boen don i 5]
fact Tighting cgainst Malthusiarn proedictions and erxpericncing very re—
taxted rasa cf development; whorzas low populated mnder dovelcned
covntrics may foce very differont problems.

a end Pakizten (whore most work on
) poszinie thnt they are ia

{e) ‘The lercl of notural resources snd the existing level of Develcpment
of the infrastructure and the economy cs a whole. Those will coll for
aodification, for example, wherc the infrastructure is poor, level of
itteracy is poor and rurasl people 2are subsistence peasant cﬂltlvato

for cxemple Mbere and Mochokos Kilkumbuliu, 1t becomes increasingly

A=

ai f:Lnult to talk of perfect competition with any degrce of comfidonce,

Indced while available data is very ilimited and studics are hasod on
small samples, the tendeney for many workors to supslement thelr work with
mony casumptions; I osuggest,contributes one of the major weaknesses in cone-
verting the resulis to major practical issucs.

E. HE TIN&:iR  PROGRIMING APPROLCH

sudith Heyorls work in Ncchakosl wns on ottempt to show wow Loncar
porgramming analysis of ~ group cof small formers in dry lowland Machakos
iz able to throw light orn the potential for improvement, through modifics
tiom of farm production constraints and thc relative noerits of alternate
crop innonstions on the farm.

pu01ﬁl cnse of on output/input modael in which
ng are ;iﬁcﬁru subject 4o roscurce 2cin-
cails for the following hosgic assunptlions.

fa) No ﬂcowovl v: dliscconowies of scoll.

(b) Fomers hove and moake straight forwnrd choices cnce their assumed coti~
o

straints, i '

‘_h

zcs and dislikes arce sotisficd.

(c) Activities mepresented 2re digercthe rwather than contbinous cheicas.
1 3 1.7 Pom monso i e o Ko - ALY LR T
L. J. Heyer, Iincor Programuing nodol for poasont Agric. in Konyo, Z.4.1.3.R
Cont. Paper 1955,
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Linear progromring depsnde eritically on t%e particuwinr assunptions ond

co~cfficients uscd. The use.of. date collected in oral intorviews .ith!peasent
farmere where no records ace kopt, mcans more Asbnk“nb data collcetion is

mno ae
essentinl,  Thoe task is momentous and however thorough some ends arc often left
untici. BSorme of these ends which were noticenble in "“e study WeLre I~

(a) The study was im 1962/53. Cottcn wos introduccd i the sans yeor oud
Retumeni Synthetic XII was only ome yoar old. Conse 4bunt1v there was vor - 1ittle

35
Kitumoni grown in Massi ot the time of study. Only twe formers gre wing
ccttur could be studicd. The rest ofthe information optoars te te fron

researelh stations ond govermment files wnich hos ite own peculier linmdi-
totiors.
(b) The peper almits that 1962/63 was 2 roral year. Yet - the wodel

had to hwe wata for low rainfoll end high ramafall. She uzed corccelo-
tion ceunstraints for these periods obtoined from intorvisws with traders
ard cgricalturel officcrs (Lﬁll;tiod AT i‘"ﬁ')

(c) Yield fluctuotion for the high, “ediuwr md wour yoers 1s thereforc an
estimation.

Tet the conclusions derived appear rather conclusives-

l. That cotton is not en improvement cver sroditi ~1 food crops cspecially
in low rainfall arcas, given o high noize ghortrge price. When Kotumani
ig coneidered, cotton caanot compete ob all.

2. 1If constent moize price be assumed, ootton boeomes much more atirrctive
in all rainfall conditicns. Bven Ka fdn“n1 modze camoet comp te although
it can be grown as a subsidlary crop.

-
€

Thot 1s in the indercests of cotton, maizc groying should Le dis—

cournged ond apparent agrecnont with Muthews Reports™

Ag a genior extension official seid, " T r£ind iMiss Heyer's werk interost-
ing acauﬂm;czl;y pat if it well help us hore in Meochokos, I do not knowe You
sce, she thinks we export maize, bub we have not cven solved our fomine problem!.
"Cooton is guite a diffcerent aspect. It is a cash crop whichwe think hos o
great future and it will expand as we modify our approach - for cxample cur
cotton block system'.

~

Porhaps the wost importent factor ignorced in Heyer's anclysis is the fact
thet performance of cotton end maize in rescarch stotion datz even whon we aliow
for the low level of inputs difiers rot only quantitatively but aclso qualitatively.
in an carlicr eort of the popor it wes shownn thot Katumani maize without corly
plarting carly wecding, ond good spacing might fail just like the local mcizc.
Indead +the curreat situstion is for Kotumani failures on o scale which 1s
alarming, wher rainfall is undeor 12" season. = Thercfore Heyers minimum yislds
foL Kotumani ov rathor the agssunption of 'mon erop follure! might be an over—

stimntion.

Arparently the study ignored the proccss of immovation o aptly described
by Rogorsé. At the time of study many rorners may not cven aave beon wware of
cotton or Kotumami. By assuming thot fornors £find it as casy to meke cloices
~a *thoconputer. the zodel OvVeTrLosky several factcrs - (@) thad in the
marginal regicns the choices are few and infact boil dowm to cotton, Katumani
comnaycial beans znd tobacco, (b) Menagement implics the making of decisionsg
concerning *he farm. But taking Heycr's estimate that "67% of male population
is &y leaving old men,; incapobilied people ond Terms are in effect rum by
women" snd also that "these are peasant women whu wont take any employs” job'
it is possible that uoere aight be very little 'munagement'! and whot moy exist
mey be routine wiin very strong traditionnl culﬁural Tinge.

3 3 L J— . Tl w1 B e T bl D
e Repord of the baize Cormispion of Lnguiry; “omyz, Mairohi- 1963,

r

S . v A ke T NS . S el |
agion ot lemovalicnsy Macillan Co,  ope TCellS,

Ze Ie Rogers, A



By assuming 0o ecconomies or diseccmomies of scale, one cannot, usins
the model, d:scr: e the place oif the communal self help projects, commur.al
cuiton block mechonisaticn programmes, . raditional Mwethya groups, ujamaa
villages, etc. Secondly, assuming a linear .s.osponse to factors of produc-
ticn one ignores rertain agronomic factors. For instance, Plant Patholo-
Zists know thot scils wight 'loose heart' for no apparent reason and no
emount or degree of weeding, fertilizing or terracing will increase yields.
Given farming stondards in Masii and Muputi - the classical dry areas of
Central Me.lehos = onc must admit that the systems of farming encourage
nenatade hucterial and fungal infoctici. to increasc rather than decreasc,
ana many solls wust have lost this heart as shown by ti - endemic diseases
of shich crops as naize - (Kinyaithi) pigecil poas (ileke) beans (Kathwa,
Kinyaithi) etc. Also these areas were the clmssical exanmples of the 1950s
Mengalata® sheet erosion problem! Given that there is very little shifting
cultivation and that the use of menures and fertilizers has been minimsl
one understands such enswers as 'yes Sir, last year. I broadcast a bag u:
fertilizer there, but nothing happene so this season I decided not to uze
a.ny't hio g-

In Machaxos, Fformer homestead/kraal areas are the most fertile areas
"Maanzo' and every adult householder strives to get a portion of that land
In fact these areas are constant causes of murders and accusations of witch-
craft practices., They are the most ilmpertant plots from which the farmer
obtains some of his statistics for researchers in order to impress. These
areas are often, however, hot manure beds which demonstrate the »riuciple
of diminishing returns very clearly as maize plents; lodge berfore naturity
due to excessive Nitrogen or die early due to podsotic conditions in the
soil.

It is over 5 years since Heyer's study wes compli-cde From the
current study and observations with ar Exteunsion Officer in this areay
it is quite clear that due to many factors plus storeage difficulties the
eating of green maize cobs and high variability in yields, famine 1s still
endemic, Sales of meize do not necessarily mean there is a surplus since
cotton is very now, sisal is nolonger sold and there is no obvious cash
earner i1 a pla.: where schnol fees, and taxes are often collected by un-
compromising chiefg and agressive tribal police.

A COMPLIMNUNTARY APPROACH

A lineaxr programme =2pproach would avnpear to handle farm menagement
data efficiently. It would probably stand on its own in developed farming
communities.

But z2s seen carlicr, the communities studiec Foxr this paper arc more
complcex in that social considerations probably influence farm management
decisions very significantly. 4 study decsigned to compliment farn manage—
ment economics would therefore analyse thoe farmer in the context of the
roles he plays c.ge. 2os an cconomic man, as a social zagent; as a father and
leader of a hougchold the sccializing agent of a soclety; as a citizen,
an owner of factors of production, etc. The peasant farmer would make de=
cisions in all these and other sphores which hove a direct influence on the
use of his rcsourcese. He will allow only a cerftain/depend on profitability
his likes and dislikes alone but also on unforsecn psychological issucs like
his attitude to ritunls = docs the innovations coniravene thesc? His values
must a2lso be identificd first. Probably these could be allowed for in a linear
programming model but for such an exercise solutions which consider individuzi
Tarmers alone are more likeiy to be represcntative.

Zﬂegrce of risk ud mo wore, Therefore ~doption of new practices will iot



~20-

For exziunle, in the current study, introduciiocn o7 new crops was
found to be I.cing probloms which could not be suitably cxposed and
accounited for in a lincar progremming model, Also timwoughout the paper,
therc hrs been an effort to show how the environmental factors conditions
soccial edaptaticn and reazponse to opportunitiyse

The .stior wishzs %~ thank Mr. Jon Moris =nd lkr. Hall for their
comments 2o criticic. of the paper.

7th November, 1557












Appendix II

Cummulative Percenteage of Farmers who have Adopted Katumani
Over Successive Years

————
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