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INTRODUCTION

Dairy farming i1s becoming a commercial enterprise for a
growing number of farmers in Uganda. The Government of Uganda
has encouraged dairy farming and dairy development through
various schemes. C(redit for dairy farmers and subsidies for
meking certain investments were instituted to encourage farmers
to move into dairy production. In 1967, 19 dairy farmers in West
Mengo received loans amounting to Shs.364,400 from the Uganda
Commercial Bank, during the same period, 32 dairy farmers received
Shs.367,200 from the same bank. (1, p.138). Subsidised equipment
to livestock farmers was also made available by the Department
of Veterinary Services and Animgl Industry. Out of a list of

22 items, 15 were for dairy farmers.

The Second FFive Year Plan projected an increase of milk
production from 70 million gallons in 1965 to 105 million gallons
in 1970/71. This goal was to be achieved by importing high
guality exotic cattle, cross-breeding exotic with local cattle
plus the introduction of better animal husbandry and management

techniques. (2, pp. 71 and 72).

Artificial insemination service was started in 1962; in
1970 there were 24 pedigreed bulls of the Jersey, Guernsey and
Pregian breeds at the Artificial Breeding Centre, Entebbe
(1, p.47). Two years after the service began, 1665 inseminations
were done on the 690 exotic dairy cows in the country. In 1968

thore ere on o~tineted 20,000 cxotic dnirr cottlc ord 8,648



- an
inseminations were-done. and- during 1969/average of 1000

inseminations were done monthly, Since the service was started in
in 1960 over 50,000 inseminations were done and giving about

25,000 female exotic and exotic crosses offspring (1, p.48).

This estimate secems too optimistic because many times
inseminations must be repeated before pregnancy occurs.
Evidence from Kyaggwe county in 1965 shows that an average of
2.5 inseminations are necessary to produce a pregnancy. (7, p.179).
If thiswere the case in recent years the estimate made by

Nsubuga is too high.

There was in increase of 27.7 per cent of exotic
insemingtions during 1968. During that year, Nganda semen was
withdrawn from distribution. Nearly 75 percent of the 8,648
artificial inseminations in 1968 were from dairy breeds,
including Jersey, Guernsey, Fresian and Erown Swiss bulls.

In 1967, approximately 22 percent of the inseminations were
from Nganda semen, but in 1968 this was reduced to 3 per cent
(3, p«14). The growing interest by Government and farmers in
upgrading their dairy cattle has increased the demand for more

dairy semen in the artificial insemination programme.

The introduction of high yielding exotic and cross~bred
cattle on dairy farms generally requires a higher level of
management than was needed with indigenous cattle. There is
a need for trained manpower who can advise and work with
farmers who are entering the dairy business. ‘Farmers need to
be taught these improved techniques of dairy herd and pasture
management, so they can manage high yielding exotic dairy cows
profitably. Small-holders will become more important in

dairy production as diversification becomes more widespread.



This increasesthe need to have small-holding units at training
centres as a means of training future field workers and also
places greater demands on extensioa workers to have greater

knowledge of dairy and pasture management.

This paper will briefly examine some of the recent
research findings in small-holder dairy production in Uganda.
"Me remainder of the paper will discuss the development and
operation of the int:nsive dairy small-holding at the Veterinary
Training Institute, Entebbe, This unit was used as a teaching
unit for Training future Veterinary Assistants and Animal

Husbandry Officers who will be employed as extension workers.

INTRODUCTION OF EXOTIC CATTLE TO UGANDA

The introduction of exotic or cross-bred cattle was
necessary to make the commercial dairy farming in Uganda an
economic enterprise. Exotic cattle were first brought to
Uganda in 1928 on an cxperimental basis on research stations,
but in a few months all died of one or several diseases., Cross-
bred calves fared very little better., It was concluded that
the climate and disease problems prohibited the existence of

exotic cattle in Uganda.

The introduction of acaricides for tick control changed
the emphasis in cattle management., In 1959 the Department
of Veterinary Services and Animal Industry began a cross
breeding programme using Jersey semen on Nganda cows, and reversed
the 0ld policy of bireeding disease resistence in local cows
(1, p.26-31)., During the same year, pure bred exotic cattle
were introduced on small scale African farms in Kyaggwe county

and East Mengo District as pioneering work on tick control.



Exotic cattle numbers have been increasing in Uganda.
In rccent years the government has pursued a policy of making
the country gelf-sufficient in fluid milk production in order
to eliminate foreign exchange drains spent for milk purchases,
as well as using dairy farming as a means of introducing
mixed farming in Uganda. Exotic cattle were imported from
Kenya with the first lot of 100 din 1960, increasing to a peak
of 2,100 in 1963, a total of 8,853 exotic dairy cows were
imported from Kenya between 1960 and 1968 (1, p.44). These
cattle became more difficult to obtain from Kenya as -that country
began to use more of its available exotic cattle to develop the
dairy enterprise as part of the mixed farming programmes in
resettlement greas. The importation of only 738 exotic dailry
cows was negotiated in 1968 (1, p.44). Uganda decided/ purchasec
cattle from overseas at a higher cost,; including 300 Fresian
and Jersey cattle from the -U.K. in 1967 and 800 Fresians from
Canada in 1970. See table'1 for present and projected numbers

of exotic dairy cows in Uganda.

Table 1. Showing Estimates and Projcctions of Exotic
Cattle and their Milk Production, Uganda 1968-74

Exotic Cattle

Year in Milk Milk Yield (thousands)

1968 15,000 37,125 (litre) 8,250 (gall.)
1971 30,000 74,250 (1itre)16,500 (gall.)
1974 60,000 | 166,500 (litre)37,100 (gall.)

Source: (1, p.35).

MIIL PRODUCTION ON UGANDA FARMS

Milk yield rccords are hard to obtain, and when they
arc available they have limited wvalidity. It is well known
that production differences between indigenous and exotic breeds

and great. Cleave and CGrimble (6, p.29) stated that records



on farms where Nganda and exotic cows were grazed in the
same herd_  showed the average -yield, per lactation, from
Nganda cattle at 69 gallons in 195 day lactations, and
exotic cattle produeed 403 gallons in a 263 day-lactation,
Data on comparative yields of Nganda and Fresian cattle at
the Livestock Experimental Station in Entebbe showed more

favourable yields for indigenous cows (see table 2)

Table 2, Production Records of Uganda and
Fresian Cattle Livestock Experimental
Station, Entebbe, 1967

Number of Average yield Calving
Breed* females of Milk P.A. Interval
Uganda heifers 19 126 gallons
Nganda Cows - 42 210 gallons 444
Fresian heifers 25 764 gallons
Fresian Cows 33 - 706 gallons 409

Source: Annual Report of the Department of Veterinary
Services and Animal Industry

¥ Average age at first calving - Nganda 42 months,
Fresian 30 months,

Estimated average yield for indigenous cows is 126
gallons per lactation. The estimated tctal production for
Uganda was 305 million gallons in 1970 from this source
(1, p.42). Nsubuga estimated that exotic cows! contributed

an additional 15 million gallons in 1970, This is twice the

estimated yield in the 1966/71 Five Year Plan,

The East African Livestock Survey (7, p.179) stated:

"The plans-for the future expansion of milk
production in Uganda make no provision for

change in the average yield per lactation of

-the exotic cows, but.anticipate-a four-fold
increase (between 1964 and 1971) in their

numbers, By this means it is anticipated that

7.5 million gallons of milk annually will be
p§o?8$e§ from the exotic and grade herd by the end
0 o".



SMATT: HOIDER DAIRY PRODUCTION IN UGANDA

Commercial milk production on small farms is becoming
more important in Uganda and this trend will increase with
continued govermment encouragement of mixed farming. Nsubuga
(1, p.13) compilel a list of all dairy}f%mgaree districts
near Kampala and found there were 225 dairy farms of various
sizes. Seventy per cent of these farms had between 3 and 10

cows and the average size farm was 7.68 hectares (1, p.145).

Grimble (5, p.44) found that 37 out of 49 small farms
in Kyaggwe cauntry, with exotic or mixed herds possessed
under seven cows., He also found that exotic éattle predominated
on dairy farms in Kyaggwe and Bugerere countries. Only 7.2 per
cent of the 642 cows on farms surveyed were Nganda and 5.0
per cent were Nganda—-Exotic crosses. Guernsey and Jersey were
the predominant breceds, making-up 36.4 and 27.6 per cent of

the total, respectively.

The introduction of exotic of indigenous/exotic crossed
cattle presents many new, management problems to dairy farmers.
Improved pasture menagement is important to provide adequate
grazing for high yielding cows, supplemental concentrate
feeding is- necessary to maintain high levels of milk yield.
Pasture management and concentrate feeding management are
critical factors in producing milk at the least cost. All
these factors were considered in the management of the intensive
dairy small-holding unit at the Veterinary Training Institute
(Vv.T.I.). The performance of/unlg will be discussed in detaill
laterbut in this scction milk yield on this unit will be
compared with reported result from other research findings
on smgll-holder dairy farms in Uganda.

There arc few studies which give an indication of
milk yields on small holder farms in Uganda. Grimble (5, p.12)
showed that cows on small farms included in his study are
produced an average 1.1 gallons of milk per cow daily. The
stocking ratc was 1.8 acres per cow unit.



Nsubuga studied a sample of three size group of dairy
herds which are brcken into groups including; 3-10 cows,
11-30 cows and 31-100 cows (1, pp. 141-178), The smallest
size group is in the size range of the V.T.I. small holding
unit, However the stocking rate was comnsiderably lower
on the local farms than on the V.T.I. unit; 1.6 per cow,

a compared to .5 acres on the V,T.I., small holding. The
average size farm-was 7.68 hectares (18,9 acres), compared
to the 2,5 acres in the V.T.I. unit,

The monthly milk production in the 3-10 cow herds in
Nsubuga's study had a monthly production of 129.9 litres
(28,6 gallons) per cow, The distribution of breeds within
this group was, 20,5 per cent Nganda 50.9 per cent Channel
Island; 9.5 per cent Fresian, and the remainder were other
exotics with a few Nganda/exotic crosses. The V.T.I. herd
consisted of 2 -grade-dJersey and 2 Pure bred Jersey.

Table 3, Average Daily, Per Cow, Milk Yield Reported
in Various Research Findings on Small-
Holder Dairy Farms in Uganda

Research Project Year Daily Milk Yield
Reporting (gallons)

Grimble 1965 1410

Nsubuga 1968 .93

Kabanyolo Small-holding 1969 1.09

V.T.I, Small-holding 1969 2,04

Sources: Grimble (5, p.12); Nsubuga (1, p.148);
Kabanyolo Small-holding (8, p.1); and
V.T.I. Small-holder Unit (9, appendix
Table 2).

Note: In all cases but the study by Grimble milk
production date was extracted from milk
production records and farmers were visited
often over a period of time. The Grimble
study was a survey and information was
collected by questionnaire in a short period
of one month of field work,

The 11-30 cow farms had nearly the same monthly production,
per cow (132 litres or 2 gallons per cow), This group of farms
had 13.0 per cent Nganda cows and 40,3 per cent channel Island
breeds, but the milk production per cow was not significantly
different in the small farms, On the farms with the largest
herds (31-100 cows) milk production was 197.2 litres (43.4



gallons) per cow monthly., There were no Nganda cattle in
these herds which consisted of 64,9 channel Island breeds, and

34,1 other exotic breeds,

The Kabanyolo small-holding milk production was
comparable to the findings in Nsubuga's study. The Half-Jersey
produced 482 gallons in her 4th lactation and 308 gallons in her
5th lactation, while the Fresian produced 610 gallons in her
first lactation (8, p.1). The average production of the
V.7.I. small-holding herd was 598 and 678 gallons in the 1st

and 2nd lactations respectively (9, pp. 6-7).

THE NEED FOR PRACTICAL TRAINING IN DAIRY MANAGEMENT

The need for training agriculturalists as future
field workers in the practical aspects of dairy and farm
management is paramount. This has been recognized in the.
diploma level agricultural College and has been suggested for
University students, The Visitation Committee Report (10, p.41)
states:
Paragraph 145:"From our visit to Kabanyolo Farm and
from evidence we received, we were not
satisfied that practical training given to . .
students both at the farm and elsewhere
was sufficient, We think that one of the
reasons for this anomaly is the fact that
students are expected to have had sufficient
experience before embarking on the course.
We feel this is unrealistic and recommend
that practical training should be an
integral part of the curriculum,"
There is, in fact, practical training included in the
curriculum, though it may not be sufficient to produce
practical farmers, This is what was suggested later in the

paragraph, This may not be a feasible objective in the time

available to degree students in agriculture,

In paragraph 146 of the Visitation Committee report

it 1s suggested to implement at the University what has



been done at Bukalasa and the Veterinary Training Institute:

Paragraph 146 (10, p,141-142)

"We therefore recommend that a model farm should

be established at Kabanyolo, which would be run
entriely by the students supervised by their

teachers and the Farm Manager. This farm should work
as a commercial enterprise with proper input/output
analysis and shouléd be designed to supplement the
training of students not only in the normal husbandry
practices but more particularly how to run a farm

for profit. Zfurthermore, the model fgarm, its
buildings and equipment should, as far as possibly

be modelled on what is practicable in Uganda now

and in the foresecable future and can profitably be
used by farmers throughout the country."

Several experimental small holding units have been
developed over the years in Uganda. These small-~holdings were
mainly centred around crop or mixed farming units. One
experimental units was the 10% acre farm with 3 high grade
fresian cows operated by 13 casual labourers and 3 permanent
labourers at Kwanda. There were also small farms attached
to the District Farm Institutes which are larger than the average

farm in the area.

The experimental small-holdings at Kabanyolo and Luteete
are farmed by tenants for their own prcfit, with the usual
constraints of labour and capital that all farmers face. These
farms are approximately the modal size for the area and are
organized/i?milar to local conditions as possible. ZEmphasis
is placed on improved farm organization and management plus
liberal amounts of extension advice as key factor to success.
One of the farms at Kabanyolo is based on horticultural crop
production, and the other on mixed farming with a stall
feeding dairy enterprisc being the major source of income; a
third farm based on ._infensive dairy small holding is presently
being developed. These farms are used to teach extension to
university students and serve as a basis for developing farm

management experimental data.
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Small-holding farm mansgement research has been
carried on in other countries.. Jolly (12) stated:

"The need for well controlled farm management

experiments are generally underestimated parti-

cularly in the tropics, AgriculturaliScience

is concerned cssentially with the technical

details of farming and not with the organization

-of them into .efficient units."

~:Fhe marginal return to an innovation in a technically
less advanced agriculture may be greater than from innovation
in advenced agriculture, However, these innovations need to
be tested in real situations, This was one reasons. for setting
up the. small-holdings  at Kabanyolo, Bukalasa and the Veterinary
Training Institute. . Innovations may require some capital.
investment, but improved organization on the small-holding may be
without cost and can lcad to greater returns., The small-holdings

at Kabanyolo and V.T.I. included a capital outlay, but attempts

were made to keep them at a level of Uganda farmer can afford.

V.T.I. SMALL HOLDER INTENSIVE DAIRY UNIT

The experimental and teaching small holder units discussed
earlier in this paper were based primarily on the use of
improved farm organization and management of available inputs. There
was no attempt to usc large amounts of purchased inputs to raise
the total production level. The V.T.I., unit was designed for
high levels of production and income optimization through the
intensive use of land and livestock, including large amounts of

purchased inputs e.g. feed and fertilizer,

The objectives of this unit as a teaching tool were
spelt out by Merinar (9) as follows:
1. To teach the practical aspects of dairy
management ., : . ,

2, To teach the practical aspects of pasturc
management.

3, To furnish an opportunity for staff members to
evaluate students on their practical work.



4, To serve as a demonstration unit for

farmers.

These objectives were more specifically related to one
enterprise than those mentioned by Todd (11, p.177). The
V.T.I. unit has incorporated as an objective the extension
aspects, mention by Watts (4) in his discussion of the

Kabanyolo small holding.

The V,T.I. small holding unit is an intensive dairy unit,
containing only 2.50 acres of land, using student labour to
carry out tasks and to make management dicisions, under staff
supervision. The unit was designed as a demonostration of. the
kind of unit some Ugenda dairy farmers could duplicate. The
buildings and fences were made of locally purchased material,
which provided the students with practical demonstration and
experience in construction of fences and buildings, and later in
dairy management. Problems faced on this unit are similar to

those they will face in the field. T

The high rate of fced and fertilizer inputs allowed
carrying capacity, or stocking rate, of two mature Jersey cows per
acre, The projected performance is 750-800 gallons -of milk
per cow and a net rebturn of Shs.6,000 from a 2.5 acre unit.
This i1s considerably higlier than the ‘average performance

reported in Nsubuga's study.

Prior to attending the Training Institute most students
have had little or no experience with high yielding exotic
dairy cows. The experience they gain in the day to day
operation of this small holding will provide valuable expertise
which they can use in the field upon graduation,on their

entrance into the extension service.






Feeding Practices ™~ - ~*'"

One of the-most important elements ‘insucce€ssful dalry management is
proper Peeding,”' The cows on this unit were fed individually for high
production with’'major emphasis in meximizing an aboundance of high quality
pastureswhich is the lowest-cost source of nutrients. It is, ‘however,
physielogically impossible for 2 high milk yielding exotic dairy cow to
obtain suffieient nutrients from pasture "to maintain high production and
to optimize milk yields. Supplemental concentrate feeding is necessary to

have sustained high production throughout the entire lactation,

Energy supplied by concentrate meal is approximately 5 te 8 times as
expensive as that from grass. .-‘The results at V.T.Is showed that approximately
half the cost-of producing milk was attributed to megal'costs, therefore,
wise menagement ef meal feeding is very important. In young cows, -
(heifers~inftheir-ﬁirstzlactation) extra concentrate sheould be -fed ‘because
they continue to grow during lactation. .Concentrate must be fed in extra "+
amounts,- above ‘mpintenance. and milk production, to ensure full body growth
of young cows. Merinar (Q}Lcalculated the amount amd cost. of energy in--the
first and second lactations (see appendix tables 1 and 2).,;Concentrata
meal was fed according to pasture condition and other factors which must ... . .

be taken into account in good management practices.

(1) The amount and percent of fat in the milk, "High yielding animals

require large amounts of nutrients for milk production and high fat content
milk requires extra nutrients. Merinar (11, .p.ll) estimated that

Fresian cows, with 3.5 to 4 percent fat in milk, require 2,5 lbs. of

starch equivalent per gallon of milk, while Jerseys, with 5.0 to 5.5.

percent fat, require 3.0 lbs, of starch eguivalent per gallon of milk,

Fat is a high energy storage and requires more to produce, Farmers should.
consider this when selecting breeds of cows because milk in Uganda is sold

by volume and not on a butterfat basis, Fresians are generally higher milk
producers but because of their larger size require more feed for maintenance,. .
It is usually considered that the extra milk production more than compensates

for the extra maintenance requirements,



2. Stage of Lactation is another important consideration in feeding

practices, The practice used at V.T.I. is to feed concentrate above milk
production and maintenance during the first two months of lactation. This
practice, called lead feeding, consists of feeding 2 pounds of concentrate
meal daily above maintenance milk production and growth (in heifers).

This practice encourages cows to increase milk yield to their maximm level
and to have a higher total level of milk production throughout the entire
lactation. This practice is especially valuable in Uganda where the milk

price relationship is so favourable.

3o Age of the Cow: Heifers that calve at an early age require

nutrients for growth as well as maintenance and production. The Jersey
heifers at the VoT.I. unit calved at approximately 2 years of age. During
the first lactation they were fed 3 lbs. of concentrate (1.92 lbs. of
starch equivalcnt) daily, above maintenance and production. This was
reduced to 2 lbs. (1.20 S.E.) per day for the sarme purpose, in the second

lactation.

It is also a good management practice to feed 1-2 lbs. of meal daily
several months before calving. This practice is important to get the

heifer or cow in good body condition before parturition,

4e Body Condition is important during lactation. Cows should be

fed adequate amounts of concentrate to keep the body in fit condition.
Unfit cows produce at a lower level and are morc susceptible to disease
and parasite infectation. All the above considerations are important, as
feeding is the key to high levels of milk production in cows with high

yield potential,

Milking Practices

Milking proficiency and regulexity of milking time are important
faectors in good dairy cow handling. The cows at V.T«.I. were used to
teach students how to hand milk, this, undoubtedly, had some lowering
effect on milk yield, Care was always taken to minimize improper handling

of the covse.



Table 4 Cost of Rearing Jersey Heifers Calves at V.T.I. Small-holding, 1967

Growth

No. of Average Weight et Weight at . Weight at Average
Animals  pirgh Weight 30 days 90 days 180 days  Deity Gain

3 48,5 1bs 68 1lbs 133 1bs 160 1bs 0.83 lbs
Feed Consumption and Cost for 180 days per Calf

Ttem Anount (1bs) Cost (1bs) Total Cost \shs,
M1k 76 ~/40 per 1b. 30/40
Milk replacer 57 1/68 per 1b. 95/76
Concentrates
Young stock feed 9l.7 shs., —=/27 per 1lb. shs, 24/76
Dairy Cubes 396,0 ‘shs ,=/24 per 1b, shs , 94/45
Average Cost Per Calf shs, 245/37

The economiics of rearing exotic heifer dairy calves may be sound if
grazing is available and if they are reared in good condition which will
produce high quality dams. At the present time high quality exotic cows
are expensive and difficult to obtain in. Uganda, but the opportunity cost
should be carefully considered when rearing followerse The method used at
V.T.I., was the least costly but Merinar (9, p.13) stated that the health
and general appearance of replacer fed calves is not generally as good as
rilk fed calves, He states they are more susceptible to parasite infestation

and nutritional deficiences when reared on imilk replacerse.

Pasture Management

When the small=holding was developed, the grazing area was ploughed
and seeded to high yielding grasses, Elephant grass was planted for dry
season fodder in one of the 4 leys, but was later removed when this practice
proved unnecessary, Paddocks containing grass mixtures provide fewer

grazing menagement problems than elephant grass,

Pertilizer was applied to maintain high levels of grass growth for
sustairy high milk production. The soil was tested once a year to determine
acidity and nutrient levels., Phesphate and potash are applied as needed,

usually once a year,



. Nitrogen is the most critical element in maintaining high levels of

grass growthe It 1s the most costly input and application should be
"menaged to minimize cost and optimize grass production. The element was
usually applied after grazing each paddock, at which time the grass was
slashed and dung was spread., The amount of nitrogen applied depends on
several factors, when grass is abundant, approximately 15 lbs of actual
nitrogen per acre is applied. When greater response is needed up to

30,5 1bse of actual nitrogen is applied. This is usually done near the end
of the dpy season to ensure maximum response and growth at the time when
grass yilelds could be low or insufficient to supply plentiful grazing

(9, p.14).

During the first lactation a total of 340 lbs.. of actual nitrogen
costing Shs.340/~ were applied. This-is a rate of 130 lbs. per acre or .-
81 1bs. per cows . During .the second lactation a higher input of nitrogen
was used, a total of 390 lbs. of actual nitrogen costing Shs.409/50 was

applied. This amounted to 156 lbs., per acre or 98 lbs. per cow.

Bconomic Performance of the V.T.IL. Unit

Exotic dairy cows require inputs purchase for cagh.,, in the form of
concentrate feed and-fertilizer for the pasture to maintain high milk yields.
Many sma2ll holders do not maximize profits from their dairy cows because
they do not have the cash available or have so many financial obligations
to their household that they do not purchase the required inputs needed to
reach thatlevel, The V.T.I., unit was operated as a dairy unit without the

usual family requirements for cash, so inputs were purchased as needed.

. Milk yields per cow increased from the first lactation to the second,
because the cows were mature during the second lactation. The average
production: rose from 598 gallons to 678 gallons per cow. (For individual

cow performance see appendix tables 3 and 4).

Concentrate feed and pasture costs were calculated on a starch
equivalent basis and values were applied to see the relative costs of
concentrate and pasture feeds. (see appendix tables 1 and 2)., The first

lactation required 4.3 lbs. of feed per gallon of milk because the coms



were given extra feed in order to maintain body growth above normal
maintenance and production, The cost of concetrate per gallon of milk
was Shs.1/03: (appendix table 1), These requirements dropped to 3 lbs. of
feed per gallon of milk in the second lactation and meal cost had a
subsequent reduction to Shs.-/759 per gallon (appendix table 2).

In the first and second lactations 59 and 66 percent of the starch
equivalents respectively, were obtained from pasture., This reduced
production costs because starch equivalent per gallon of milk which were
obtained from pasture at a cost of Shss/08 per pound during the first
were reduced to Shs-/055 during the second . Starch equivalent cost for
concentrate meal remained constant at Shs.~/40 over the period,- however
total energy cost per gallon fell because a greater proportion of the

total feed input was supplied by grazing.

Total congentrate feed inputs were reduced from 10,095 lbs. to

8,806 pounds over the two years because the feed requirements for growth
were reduced when the cows metured, During this period total milk yield

increased from 2,392 gallons to 2,713 gallons (appendix tables 3 and 4).

Fertilizer costs were higher during the first lactation because

there was an input of ca, and phosphate which were not needed the second
year., The input of larger amounts of nitrogen and potassium.the second
.year were -needed to. sustain the greater pasture requirements of four cows,
Despite greater expenditures on these two elements, total fertilizer cost
fellkffgﬁ<éh§;64é)L to Shs.532/~ and feed cost per pound of starch

equivalent were reduced. (see appendix tables),

Depreciation cost were included as a fixed item, -The cows will be

depreciated over 68 lactations, Buildings, and dairy equipment were
estimated to have a ten year life and pasture was depreciated over four
years. Annual depreciation cost was Shs.1150/- and accounted for 23 per

cost of total-cost (see tables 5 and 6)o ™~
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Total and net revenue: figures were calculated for each individual

cow, Milk prices were estimated at an average of Shs.3/50 per gallon, which
is a bit ‘lower than the standerd price farmers receive. There was some
variation in milk yield between the cows; thus total revenue varied
accordingly, Concentrate inputs varied according to milk yield, but
fertilizer and depreciation were averaged over the herd; the per gallon cost
of milk production was inversely related to the level of output. The cow
yielding 711 gallons of milk in the first lactation had a cost of Shs.1/84
per gallon and produced a net revenue. of Shs.l/67 per gallon. On—the-
other-hand the grade-Jersey which was the lowest producer (551 gallons on
1st lactation) had production cost of Shs.2/31 per gallon and produced a

net revenue of 1/19 shillings per gallon.

Total concentrate feed costs were lower in the second lactation than
in the first; average feed cost per gallon was lower because all cows
(but one whose lactation fell when she was sick) had higher total milk
yield. Another factor was the greater proportion of the starch equivalents
where consumcd from pasture which cost only one-eight as much per unit as
when obtained from concentrate., Feed was the largest cost iteme 51 and
48 percent in the lst and second lactations, respectively., Fertilizer was only
. 12 percent of total cost and was the basis for the production of low

cost grazing (see tables 5 and 6)e

Table 5. Totel and Proportionate Costs of Inputs During the First Lactation
of the cows at the Small-Holding Pairy Unit at V.T.I. 1968.

Lten Anmount Appx. % of Total Cost

Feed 2,554/- 51%
Depreciation (cow) 960/~ 19%
Mise. dairy supplies 872/ S 15%
FPertiliser - - 647/- ‘ 12%
Depreciation (Buildings &

Equipment) 130/- , . o
Depreciation (leys) 60/~ 1%

5,023/~ 100%
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Table 6, Total and Proportionate Cost of Inputs During the Second Lactation

e of the Jersey cows at the V.T.I. Dairy Small-Holding, 1969,

Ttem Amount Appx, % of Total Cost
Feed | . ... 2,227/- - 48%
Depreciation (cows) 96O/L
Misc. dairy supplies 720/~ . 16%
Fertiliser 532/ 12%
Depreciation (Buildings &
Equipment) 130/~ S 3%

Depreciation (leys) .. .v 80/ ' 1%

4,6829/- 10C%

The total revenue was Shs.8372/- and Shs,9495/- in the first and
second lactations, ' Variable Costs, consisting of feed and fertilizer and
dairy supplies amounted to Shs.3872/- and Shs.3479/- shillings in the
respective lactations, leaving a gross margin of Shs,4500/- during the first
lactation and Shs.6016/- during the second. After subtracting the
depreciation cost the net mergins remaining were Shs.3350 and Shs.4,866,
respectively (see appendix tables 3 and 4), This represents a higher net
return from 2.5 azcres of land than is generally experienced by most dairy
producers in Uganda, An enterprise of this type could engage the resources
of an entire family with a smell landholding end provide a reasonable level
of income, or it could be a supplemental‘égférprise on a mixed farm,

The labour and management requirerments are guite intensive and to earn
returns equal to those on the V.T.I. unit, there should be the minimum
anount of competition for these inputs. Lebour and management are often

considered the greatest constraints to intensive types of production,

Conclusions
The dairy industry in Uganda is growing rapidly and an increasing
nurmber of small-holders are entering commercial deiry farming., The

potential for profitable small scale dairy production under intensive

managenent is feasible, The key factor to success in such an enterprise is
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dairy cow and pasture menagement, farmers who introduce exotic or crossbred
dairy "cows  will usually have to raise their level of management, which
includes an increase in-disease control and in the purchase of inputs e.ge

concentrate feed and fertilizer, if they want to op¥imize profits.

The experdimental small holding .used at training institutions, inrthe
past, were primarily concerned with incressing ineome by better farm
organization, wiser choice of crop and livestoek enterprisecs and improved
management, The intensive dairy small holding unit at the Veterinary
Training Iastitute concentrated on teaching the techniques of exotic dairy
herd management and pasture management, This included the purchase of
large quantities of fertilizer and feed in order to optimize milk yield
at minimum cost.e Pasture management was emphasizzd because this is the_”
least costly source of energy and is necessary to maintain sustained milk
production. Grazing was only one-fifth Jo one-eight as costly as congentrate

feed. ,‘ N A :“!f'

» . N -

The high level of management, control and relatively heavy cash
expenditures for inputs related to the net margins is an illustration of
the potential returns from a small area of land, intensively managed.

This unit should illustratc to students possibilities for small holder
dairying in Uganda and will be of value to them  in the extension service.
The V.T.I. unit is perhaps not the optimum but produced a better than
average net return from a 27 gepre area used for dairy production. The,
comparisons made in this paper, between the V.T.I unit and other small
holder research findings indicate that the need for improvement in small
holder dairy management is great, if the general level is to be raised to
this level. The need for trained manpower and high levels of expertise in
a developing deiry industry is irportant to the future dairy industry of
Uganda. The V.T.I. intensive small holder dairy unit should make a valuable

contribution in this area,
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