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Je Introductior.,

Rese:zizch into fechnical and economic aspects of dairy farming by
smallholder: in these areas hes not been neglected, During November ~
December, 19645 Tairo carried out a survey of six farms among members of
Marangu and amba Castiec Society at the request of Government., The survey
was analysed by-a Field Officer in September, 1966, and useful conclusions

were arriveua at,

The prascnt paper also covers a small survey in which information
was obtalned by a sirle vig't {0 10 farmers on Kilimanjaro and llerugplus
discussions it the Velerinary, Animal Husbandry and Agricultural Extension
Staff of “he areas., This survzsy arose out of answers given to the author
ry farmers firow these areas 12 another inquiry regarding their future in-
tentions on coifee, As a reaction to falling coffee pricessmany farmers

talked of tal:ing

=

up grade caltle keeping as an additional economic activity,
This inspirec the present writ:r %o ook into cairy farning as an aspect

of coffee diversification at farm level,

Field woxrk took 3 months. in which period the author was also engaged
in a coffee c¢rop study, The survey was dry interviews, lasting about 3
hours, I am grateful to the Agricultural extension staff, .who took me
around their axeas, They helpcd me Yeyond the point of duty. My thanks
are also due so the farmers, who willingly co-cperated. The findings must
in a large ncasure he regarded as a child of farmers'! memories, sinee few of
those interviewed keps records. The seriousness of the errors in detail
may not be much, and, to quote from a similar gtudy in Uganda in 1966,
"such errors are probably less in an occupation sueh as dairyipg where in-
puts tend to be regular than arable zultivation where input varriations

between seasons and years are great' (1)

2, Evolution of Dairying on the Hountain Slopesa

The history of the now fast.-developing grade cattle enterprise by
gmallholders on Kilimanjaro - »dates back to 1962, after independence,
Prior to that, only commercial dairy farms were receiving Government depart-

nental attention, and the Governmentls policy discouraged smallholders
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fron keeping grade dairy ecows, the arguenent being that these farmers
Tacked the knowledge and experience to manage this type of enterprise,

It seens to have been overlooked that even expatriates on commercigl

- dairv farns needed adaptation and received further technical assistance,
v Y

In 1962, the Goverunent embarked on a policy of encouraging the

development of 2 = cow stall-fed units in all intensive coffee-banana

..areas on Kilimanjaro and "Hers mountains, A large - acale milk production

schene. was -thought unecononic, milk collection and distribution being
difficult on these mountainous areas. The ain was 1o achieve local self-
sufficiency in nilk on the mountains, thereby creating nilk surplus in

the lower areas which could be -sent to a nilk plant then anticipated, and
now in operation in Arusha, It is now thought and recommended that 10 -
20% of the areas' farmers should be professional dairy-men, supplying milk
to neighbours, if the dermand for nilk on the mountain is to be adequately

catered for (1) These estinates are based on present average nilk yields

.0of 2 gallons per grade ecow, and a household consumption of 6 pints per

(2)
day . For Kilimanjaro alone, this would mean 15 - 20,0°" dairy grade

cows on the nmountain,.

Dairy Cattle Societies and Qovernment Assistance,

A nunmber of cattle societies have been formed for the following

purposes

a)~To-encourage good and proper animal husbandry and feeding of deiry
cattle,
b)'To help the members in purchasing grade dairy cattle and in nmarketing
their dairy products.

c) To encourage the use of Artificial insenination,
The first part of (b) avove is open to many interpretations, Sonme farmers
have Jjoined cattle socleties before they aegquired a grade cow in the hope
that the soeiety will loan themn money to purchage a dairy cow, Finding
out that no such loans wre avallable, they quitted the societies. At
present, the farmer gelkgs his nmilk "over his door steps™ - but in time,
the local norketing of nilk nay meet difficulties, and provision for the
cattle gocieties to organise the narketing in fuiture is a welconme thing.,

Additionally cattle societies facilitate extension activity. Through

these soeieties, bulk order ond deliveries - of Lueerne BaAy have been

arranged for society nenbers,

(1) An Economic Survey of Bairy Ferming in Uganda

Department of Agriculture,

Ministry of Agriculture and Co-operntives, 1966, p. 2
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Government assistonce to dairy farmers is directed towards those who
-are co-operative, The 'Agricultural Division of the Ministry of Agriculture
and Cooperatives naintains contact with grade-cattle sellers and informs
intending buyers of the - availability. This assistance is linited to those
farmers who fulfil cerfain conditions regarding fodder, housing for cows,
sprays pumps etc., and who have been favourably reported on by their local
AFOS., This is an attempt to ensure that cows do not fall into the hands
ill-fitted to handle then, which nay bring disrepute to the whole novenent,
The animal husbandry staff administer vaccinations to nembers of cattle
societies only. Advisory services as-a whole including instructive leaflets,

have been provided to soclety members.

Cattle society menbership is open to any person cn the slopes of Mts,
° .
Kilimenjaro aond #eru owning improved dairy cattle., It is understood though,
that nany owners of grode-cattle are outside these socleties. As nany as

1500 units were reckoned outside cattle societies in Kilimanjaro in 1966,

If gervices are linited to society members only, the liinistry nay well place
itself beyond the reach of those who need it nost, Dedicated members may be
irked when a next-door neighbour farmer applies for membership who has known
all about the cattle society for months or years, but has waited to join
when sorie kind of energency occurs cnd he cannot find help elsewhere. For
such a man, the Ministry has a duty to extend help so that the farmer ezases

to be o community outcast,

A Artificial Insemination Schene,

A pilot A.I. Scheme was set up at Marangu (Moshi) in April, 1964, in
order to determine the problems of operating.such a scheme, By means-of
films, lectures and formers! visits to the Central Artificial Insemination
Stations at Kabete (Kenya), the required support of the Marangu—ﬂamba(Cattle
Society was obtnined, Following great public demand, a similar schene was
opened at Machawme in August, 1964, The schene was oxtended to Meru in 1965,

Yet another A/I station was inaugurated at XKirua Vunjo (Moshi) in 1966,

Semen has Been transported from Kabete to HMoshi (about 230 miles) by bus
in a erated thermos flask, the cost being met by CAIS, Kabete. The frozen se
semen cost Shs 10/~ per anpoule of l.cc, early. in the scheme, but recently
*the cost was reduced to.Shs &/-, . Replacemeni.dry .ice.arrived in.a .similar
manner, 2 or 3 times n weell, and fresh senen supplices were ordercd by tele-
grann, In o few cases a number of farmers' calls have been nissed due to
late arrivol of semen frowm Kabete, Hoving the dry semen arrived in lMoshi/
Arusha, it cost about acnother Shs 2/- to transport it into the rural centrec

by loeal buses. The coct per insenination varices o little from society to

gsoclety:—
Marangu . cecesacessscssescsaesanecsese.onns 12,50
Mochame ceseesenaseccesocescecn ceveases - -Shs 13,50 for first
service
Dairy Industry - Kilinanjaro Region -~ 1966
Ministry of Agric., and Ceopar~tives Ref,No, VY1654 of 12th ay,1987, ».,2



and Shs 13, 00 for subsequent
sérvices
Aruneru Grade Cottle S0Ci€ty weveeeees ° Shs 12, 50
i.e,

(Arusha-ieru)

The high cost of semen and the additional costs of repeat inseminations
are. arousing complaints from farmers, When repeated 3 or 4 times farmers
have been discouraged and there nre cases where cottle society nembers have
token their cows to local bulls, controry to an agreement which they have to
sign when they join the scheme., It is here suggested that a flat charge

- at o higher rate( Shs. 25/- to 30/—) per positive preghoncy be introduezd,

Transpor®t of inseminnters (who are usually AROS) is a problem in these
© mnountainous arens. The AT is sprend over a wide area with a low density of
cattle, OXFARIZ has been closely linked with the developnent of - Al ;ond

donated until August 1967 £6000 as a grant.\l)

Recent developments point to a difficult immediate future for the
schene., With the inauguration of the East African Cormunity, Kabete is
Tyunable to supnly semen due to customs regulations ¥ West Kilimanjaro
Government Livestock Breeding Station had to step up its efforts to obtnin
semen from their bulls, but they hnve not yet developed equipnment that would

preserve the semen, nnd all that they produce hns te be used within 5 days,

5. Growth of Dairy Cattle Population,

Since the chanege in Governments policy and the intreiluction of AL
Schemes, appreciaeble forward strides have been nade. The figures below also

include importations of Jersey in-cnlf heifers from Kenya,

Table "I

Grode Dairy Cattle Population - 1966 Statistics
4
Centre No, of embers No, of Grade Cows

Marangu/Kilema & Mamba 341 389
Machane 148 . 250
Kirua Vunjo - 120 , 300
Kibosho,01d Ioshi

& Uru 150 200
Rombo-North & South 126 218
Ileru ? 230

(1) The Place of Dairy Cattle in Kilimanjaro Region, Tanzania (Conference

Paper - August 1967)  p.2.
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Source: Dairy Industry - Kilimanjaro Region - 1966 Ref VY/1654
-~ Ministry of Agriculture and Cooperatives

Agricultural Officer's filés (Livestock ) - Arusha

In 1966 , it was believed that 1500 units of-gradé cattle owrners

were outside cattle societies in Kilimanjaro, and in Meru likewisey Farmers

and kept grade cows without the knowledge of local staff., In all, it
is estimated that there are just over 3,000 "professional" dairy eattle and
about 803000 Zebus on lit, Kilimenjaro, There is thus o long way to go before
the ain of local self-sufficiency in milk can be attained, And since supplies
of cows from Kenya do not seex to rendily aveilable, the greatest opportunities
for improving the quality of livestock seem to lie in cross—breeding with local
zebus, A najor criticism of the scheme is that it is not planned to establish

s0 many dairy farms per yeor for so nany years,

Bxtension Staff

Since 1993 extension responsibility was transferred from Animal husbandry
to Agrieulture, There is eocoperation between the two divisions, and it seemns
to be .working well,

--o——Tdeallyy 1t is reckoned every doairy cattle farmer should be visited onéz
a month ., However, there is o shortage of staff and it is only possible to
visit a farmer.cnce-in-threew noths; except in the following special cases:

) formers who have just acquired a grade cow from Kenya or leéally.

]

b) farmers whose-cows are about to calve

¢) those rearing heifers - especially in the first 6 months of the

heifer's life,

The Eeonomics of Keeping 2 Jersey Cows /acre(stall-fed) over one

lactation period, (&% stort of enterprise).

Being encouraged on Kilimanjaro and lieru are Jerseys — a small, delieate
e¢attle giving rieh nilk and regquiring less fcod for naninterance than heavier
breeds, like Friesian, Jerseys nake an idenl cow for single households with

enough succulent food as around these  novntains,

Following the analysis of Tairel!s survey there was on attenpt at calculating
approxinate ecsts and profitability of keeping o Jersey sov;/acre of gross over o
one lact~tion period., However, observations indicate that 2 cows /acre is o
riore representative unit of what an acre of gross crhn-corry in these areas,

A Jersey cow eats about 90 - 100 lbs of gross per day. This is 100x365 =
36,5000 lbs per year., it is estinmated that an acre of seteria (given good soil),
yields 40 tons of grass i a year (1) This is 2240 x 40 = 89,600 1bs —

enough for 2 cows feeding 120 lbs of grumss per day, -On this basis therefore,

the present study proceeds on o 2 cow - unit per nere, Secondly, lond value



of "Shs 3,000 / = per acre sown with grasses in the Tairo's study has
been here omitted wholly, The tendency is to uproot coffee and give

place to grasses ratier than new land purchoses,

Table - 2,

Initiég.Development costs:

Shs, Cts
1, Acre - sown with grass at cost of farmer's labour - -
Housing for cows (iron roofed,cenented floor) 1000 ° 00
Spray punps - Coopers Nest Hill 3033 115 JO
Equipnent - buckets, bowls,thernometer.blood slides
ete. ' 00
Purehase of 2 Jerseys from Kenya - includi%g l
transport 2600 00
Total 3773 « 50

Standard of Housing

"Housing of anirmals on the nountains was satisfacteory ns nost of the
farmers had to build a standord cattle shed planncd by extension division
before purchasing a grade cow, Prestige of grade cattle ownership would
also seenr to have a place in huilding r~ther expensive houses, Al*kough
farmers are advised to have wooden feeding troughs, most contfnye- to
build cenented ones., Sone of the farms are gtill over—capitalised on
housing as farmers built houses for 3 or 4 cows when they only kept

lor.2. o ' : F

Purehase 0of cows,

Present owners of grade cows obtained then at prices lower than those

ruling to-day,.

Spray pumps = Until recently only CIeS. sprny pumps were available at

Shs 240/- Now farmers are encouraged to use Cooper's Nest Hill punps,
.which are cheaper and can do the job well, Sone farners avoid this item of
expenditure and use coffee copper spray pumaps for spraying s cows against

ticks, Thes punps lack sufficient force behind %hen for the job, and are

1 Ufugrji wn Ngombe - Isinga Farmers Training Centre,

Hanmbo Ilakubwe kotika ufugeji



are being discouraged,

Feeding

The Chagga and Meru people keep. the animalsg indoors and are stall-fed on
an inproved traditional version of husbandry -~ using banana leaves and
peels, maize stems, grass and crop residue from the lower areas., The grass
frer lewer nrens is soiled, cut <fro™ the bush and scld to farners at
cents per bale. Ilany cow de~ths have becn .due to tick-born disenses, This
type of feeding has been prompted ny a dense populniion in ithese arcas,
exceeding 1,000 people per square -ile in sore cases. Forters are advised
to feed concentrates and supplenent. immediately be.ore and after calving,
Lucerne hay is a very valunble supplenent now avoilable ot Iliwaleni (lioshi)

on a FAO Irrigation schene at Shs 4/= per bale of 50 lbs ex~Miwnleni,

Grass plots of v = 1 acre (mainly seteria splendida) are well nain-

tained by farners, and in 1966 it was estimoted that over 75 % of the cat

attle cwners in Kilinanjaro hnad these plots [ - A few have now started
N .

developing lucerne plots as well., The trend is to uproct somne coifee
e { : v SR

trees for Tlhc planting of fodder crops.

FeedinZz practices varied greatly in the survey, but most farmers now
using concentratesy-which ean be bought from the Tanganyika. Farners Associa-
tion in both Moshi ond Arusha, Six of the 10 forme had feeding costs of
about Shs 500/=" per lacfﬁfiaié the ofﬂéfﬁ showed lower figures, There is
an urgent need of disseninating handout-literature, and it ig suggested -, in
a form of o wall-chart of requirements, which a farmer con place in his
cow stall for easy referente, The art of "steaming v»'" cows be.ore they

calf is practiced by only a few farners.

Table '3,

Current Costs of feeding - 2 covig.

She Cts
Seteria - at cost to farmer's labour : . -
Lueerne hay — 8 lbs /day per cow -fnr 4 months(dry senson)
Say 40 bales @ 4/- per eow 160 00
Maclik plus — 1 bag 45 1bs @ 3/50 lnst approx.l ronth
say 13 bags /ene cow for 1% months - 2 cows
(i.e. Iactstion interval) .91 00
Wheat bron — 100 1b bags - @ 12/50 - Last about 20 days
1 cow for 7 nonths 128 - 00
Dairy Meal - 4 1lbs/day for 7 nonths @ eow T e
Shs 44/50 per bag of 150 lbs 5% 00

~

Say 12 bags for 2 cows,
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The cost of transporting concentrate feeds fronm Arushn/Moshi +to

rurnl centres has not been included in the above Ttable,

Tsble 4

Other Current Costs

Garmatox Sproy va ticls = x 2 woeeks Shs Cte
% 0z per tin of woter coci: time per cow
2 1bs Pkts at 7/- (Say 10 Pkts, for 2 cows per yeor) 70 00
Vaccinations : Black gquarter and Anthrax - x 1/year
Shs 1/50 per cow 3 00
Haerorrhngic Septiaenia - x 2 /year
@ Shs 1/50 per cow e 00
Foot and liouth - x a fyear (a) Shs 2/50 per cow 10 00
Artificial Insenination - say xX 2 per cow ’ 50 00
Cocpers HMilking Salve - Shs 3/50 per small tin
5 tins per lactation for 2 cows 17 50
) |
Coopers Py-Greasc (for kecping off flies) @ Shs 3/25
10 tins last 1 laocstotion for .2 eows 32 50
Cattle Society Yembership fee/year. © 30 €0
2 19 00

Total

Disease Control

Control of ticks by sprrving wos proctised on all the farns vigited, but
the cost of tuis varied comsicsidbly., suggesting that on sone of tae
farns it was crraticolly done, Iu he avily tick-inlested oreas, Altilz is
used in oddition to Gamnatox or to Cooper « tox. Vaccinntion crrpaing nime
rather disorgrnised and dt is .intend:d %o introdice an enrollment schens
where Fformers pay the feoe in advance to avoid wasting tine visiting farners

who do not want.svaccinations for thair cows, or who have met the noney <

to pay for ot the tine of the visit, Disease control censutituizs only

o snnll part of total costse = . .
]

Milk Production -

This was 1ather dirficult to nsses as only 3 of the feorners surveyed

kept milk records . Five of tue farrcr allow the calf to suckle the cow,

while the rest used bucket feecding.
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Farmers who get 3 gallons or more a day at penk production milk three tines

o day, and thosc who get 2 gallons of milk twice o day. Still sone farmers
beliewve that if a cow which is :iilking heoavily is served, then nilk production
will' drop off,” They wait until the cow is almost dry before serving her,

In some cascs the farmer, and now less often the inseminator, fail to notice
when the cow i1s on heat. The stall-feeding systen itself, which keéps the cow
in shed all day, nakes it difficult to notice when the ‘cow should be served,
Failure t notice when a dairy cow should be served reduces the annual produc~

tion of nilk and increases the overhead expenscs of teeping it,

Table . .5. .

Average Milk Production,

These figures are estiiates based on feeding practices and

current nilk yields.

Yields.of . _. ganllons.for.3? months .225 gallons

Yield of 2 gallons for 2 nonths 120 f

Yield of 1; galleons for 3 months 135

Yield of 1 gallon for 2 months 60 "
Total Millt Yield per Lactation 540 gnllons

As the standard of feeding improves, nilk yields should increasc with

tine, Milk fed to a heifer calf has been deducted fron above calculations.
1 . -

Calf Rearing,

All the farmers renred heifer calves as a replacenent for their own stocke.
Those who allowed the calf to suckle the cow were arlfr~id of bucket
feeding, thinking thot the cow would not "let down' milk without the calf,
Trey cre encouraged to use the errly ~ weaning nethod off nilk ot 8 - 12 weeks
accompanied by Calf Darly Weaner Pencils, However, they all used inndequate
calf pencils and dicd-not woit until the.ealf was enting. .4..lbs of pencils per.
day before weaning off milk, Iven with milk-feeding, desireous of getting the
earliest oand moxinun return from their milk sales so e farners mnaintained

their calves in a state of undernourishuient, The
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initial set back injzearly calf life heas a drastic influence on the eventual
profitability of the animal. ‘It has been suggested that heifer calves would
better be reared by Government and later sold to the farmers at subsidised
rates, and some farmers have indicated their readiness for the proposal,
provided they are assurec of the possibility of acquiring the ealf later, -.-
In Kilimanjaro, a bull calf nay be sold to-thé Livestock Breeding:Stotion, - .
West Kilimanjaro at Shs 20/- ecach at one week old and a heifer calf, if any
at Shs 40/-

Table 6,

Cost of Rearing a Heifer Calf,

(Early Weaning at 8 - 12 weeks)

at = /65 cents per pint).

We assume that in the 2 cows per acre, one will give a heifer
calf and the cother bull calf, Only 1 heifer calf is therefore reared.

Bull calves are slaughtered at an early age. Estimates are based on current

recomnendations,
Shs Cts
1 Month 6 Pints Ifilk /Day 117 00
5th — Tth Week 4 Pints Milk/Day 54 60
8th — 12th Week 2 Pints/Day 45 00
Calf Early Weaner Pencils Shs 63/- per 150 lbs
i.es = /42 cents per lb.
14 - 30 Days av. 5lbs /day 3 36
5th - 8th Week avernge 2 lbs /day 25 20
2 - 18 Months 4 lbs/day S e 297 00
Vaccinations (including Brucellosis S,19 for life
irmunity) : 9 - 50

Total 552 16
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A reason frequently given for rearing heifers for replacement by
farmers was limited capital resources to buy in calf heifers. As with
nany nanagenent problems, no one answer applies to all circumstances,.

In generzal though,many of these farmers, with a few cows and small acreage,
night naoke greater profits by buying - in replacenenscs, The limited
asreage and labour would be rnicrc effectively . utiliscd., But as long as
no in-calf heifers are readily ovailable for purchase, these farmers will
eontinue to rear their livestock replncements. Other advantages(uncosted)

of rearing replacements are:

a) the calf is born in a stall-feeding systenm and therefore

woeco—- - dgenot .disturbed by lack of freedom,

b) ‘the sninal is accustomed from the stort to local feeds.

c) it is adapted tc the nountain clincte

d) the record and performance of the aninal is kncwn,

e) there 1s precoution against bringing new diseases on the
farn,

Labour Input.

On three of the farns surveyed Tarners enployed outside labour, paying
then between Shs 60/~ - 90/= per nonth, depending if these labours got
food as well or not. Most of this labour was under-enployed as the nunmber
of cows was snall, Wives did nost of the work connected with dairying,
and it is believed they arc the persuasive force behind the husbands for
the family to keep grade dairy cows. -Enploying outside labour is unjusti=

fied, as this itenm roises costs appreciably.
pJ 14 1

There is an intresting correlation between the building of coopcrative
Central Coffee Pulperies ond vaking up ndditional econonic activities by
the farmers. The pulperies have given farmers nore time at their disposal,
and nany have token up grode cattle keeping, puultry, and pig keeping is on

the way,.
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Table 7.

Calculated Income from Iiillk Sales

Average sale price =/65 cents per
pint. Average household consunption

6 pints/day/household

Milk fron Two  Cows Incone /day
Shs Cts
Yield of 5 gallons for 3 nonths 22, 10
Yield of 4 gallons for 2 nonths 16 95
Yields of 3 gallong for 3 unonths 11 70
Yield of 2 gollons for 2 nonths 50

Thus Income

First 90 days 1989 00
Next 60 days 1017 00
Next 90 days 1053 00
Next 60 days 390 00

4449 00
Value of milk for houschold consuniption 1170 00

Total 5619 00
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Table 8,

Gross Marzin for o Two Cow Unit,

Gross Output

Variable Costs

Shs cts

(1) 1Income from nilk sales 4,449 ,00

(2) Value of Iiilk for house-
hold consumption 1,170, 00

(3) Sale of Jersey Heifer
at 10 months old 700 00

6,319, 00

Minus (4) Cow Depreciation

G

Note

( 2 Cows ) 450 00
5,869, 00
Shs 5869 - Shs 2,584,116 =

Percentage Return to Capital

(1)

(2)

(3)

(4)

Shs

Shs Cteg

Cattle feed- 613, 00
stuffs

Other re-
Current Cost 219, 00

Cost of Reo~
ring one |

Heifer Colf 522, 16

Wages 900 00

2,584,16

3,284.84

3284 x 100 = Approx. 91w
7

3773450

Heifer sale price is based on locnl prices of weli-reared calves,

We have assuned that one of the cors gives a bull calf and the cost

of rearing this is assunmed to be NWil, Bull calves are slaughtered

usually at the age of one week, Gross largin calenlations would have’

been considernbly different if both cows had o heifer calves. The

average econordic life of a dairy cow in thes

e arens 1s 5 years.

Later on, it will be possible to compare the Gross ilargin

for a two - cow unit with Gro:g Margin /acre of coffee interplanted

with hanonase



3)

4)

5)

6)

4,

Conclusions.,

It is often found that the real- cash return to the frrrmer is low

especialil g i v i
D ¥y wiere orie cow is kept, not so nuch becouse of poor production

nethods or low yield } i 6 -1
W yleles,-but~$ne~outputuls-norulnrge enough to leave a

satisfactory income to the farmer,

Household milk consumption is high (shs 117, 00 per wmonth) and it is
doubiful if a sinilar guantity of nmilk would be bought ench doy if it was
ot produced on the Shombas, The keeping of grnde cows has therefore
a beneficial effect on the health of the family, although producing only a

low cash inconec,.

Capital costs on buildinss and egquipnent are rother high, for the

reason that they are sproad over o few cninals,
Profits would be increased by reducing the cclving interval, It is
reckoned nost cows calve once in two years, though a few calve within

18 nonths,

Generally, employing outside labour is unjustified, as it infleates

costs considerably in a situation where only o few cows are kept,

The cost of rearing heifers is high, and in most cases the farner

would enrn greater profits by buying-in replacenents., But as replacenents

are not rendily available, farmers will continue fto reor their own heifer

calves until they nre well-stocked
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