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PREFACE

ATIP working papers are prepared and circulated to make ATIP research findings easily
available to Govemment of Botswana personnel and researchers interested in Botswana
farming systems. This working paper has been reviewed intemally by ATIP staff and by the
Chief Animal Production Research Officer, DAR, Dr. L Setshwaclo.

This paper presents information gained from a rescarcher managed and implemented (RMRD
trial to establish production parameters, labour requirements, and feed costs when three
distinet types of goats were maintained under drylot conditions.  This trial was carried out in
each of three villages in the Tutume Agricultural District from May 1989 to May 1990.

The authors position at ATIP and current assignment are:
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Professor of Veterinary  Medicine and  Surgery, College of Veterinary Medicine,
Oklahoma State University, Stillwater,
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ATIP Technical Officer

Department of Agricultural Rescarch

Ministry of Agriculture, Government of Botswana,

Worman, F.

ATIP Agricultural Economist

Assistant Professor, Department of Economics
Kansas State University,

Manhattan, Kansas State. 66506, USA.
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ABSTRACT

This paper presents informaiion from a year long study which delineated production levels
and costs of production for two breeds and wwo cross-breeds of goats. Total production and
costs were also computed for the total lactation, and per litre of production. In addition, a
selected list of possible constraints was developed.

INTRODUCTION

Diversification of production and increased opportunity to conven farm surplus into cash is
of great importance to village agricultural development. Goat meat and milk is probably the
most important sourcz of animal protein for hunans at the village level. At this time there
is little conversion of this resource 1o cash (Thedford, Kelemogile and Worman, 1990a)
either from the sale of milk products or from goais,

Goat poputations around maost villages will approach maximum numbers i farmers are 10
continue 1o raise thens in the traditional manner - that is, left free to forage for themscelves
on communal lands. By the end of most dry seasons, the wnimalz lose considerable weight
and have stripped all browse and grass for up o two to three kilometers trom the village
proper.  Most kids (75 per cent) are bom during the months of July 10 September (APRU,
1985), the peak of the dry scason, and death losses are high. At present, Botswana probably
has enough goats - almost 1.7 million ‘DPS, 1990) -- 10 feed those sceking goat meat
without causing unnecessary damage to the environment. However, to ensure that the future
demand is satisfied and the environment is protected, better use must be made of this
resource.  Consequently traditional methods of raising and utilizing poats and goat products
must be adapted.  Needed changes include: improving the management procedures for both
meat and milk production; decreasing the death Tosses, especially those in the first year of
life; and subsequently increasing the off-take as these animals reach a reasonable point in
maturity, i.c., 12 1o 15 months old.  Imoroving milk production can be accomplished, cither
by introducing milk goat types or, beter still, cross-breeding or selecting for milk production
from the Tswana breed.  This could be accomplished relatively casily. Increased milk
production could serve to:

(). fncrease total milk production for human use, both fresh and soured, and for
home ase and sale.

(b). Decrease kid mortality by making more milk available to the kids.  This
could be done by developing heavier milking dams, if they are o be milked
in addition to raising kids. or by milking only a few does whose Kids have
heen grafted to other does. thus atlowing Kids o travel 1o browse with their
dams and consume the dams total milk production.  This should increase total
kid production and allow for a heavier hid post-weaning time. This could
also lead to the animals being presented for staughter more quickly  than
previously.

(©). Increase cash flow at the village level by selling surplus milk cither fresh or, more
likely, as madila, as well as having more goats 10 sell for slaughter at an carlier age.
This should help reduce the stress and over use of the communal grazing and
browsing arcas. ’

With these ideas in mind this preliminany study was undertaken. It was hoped that this

project would serve to lay the foundation for further vestigations and to encourage work 1o
be carried out on improviug the indigenous Tsvaana zoat breed.
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OBJECTIVE

The objective of this researcher managed, and implemented (RMRI) trial was 10 ascertain the
possible production, and cost and time of production, under drylot conditions, for three types
of goats, i.e., pure Saancn, pure Tswana and cross-breeds (two Tswana x Boer and one
Saanen x Boer).

JUSTIFICATION

Most village farmers keep goats.” These goats are kept as a source of meat, milk and cash.
Many of the farmers milk goas for home use. and some sell surplus milk as madila
(Thedford et al., 1990a). The production per goat is small and usually varies proportionally
with the availability of grazing. There appears (o be no sociological problem in using goats’
milk either fresh or soured. It would be beneficial it an acceptable technology could be
found to decrease the number of goats required for milking, or to increase production of a
few gouts so us to provide fumily necds tfor mith. This could mean a stabilization of goat
numbers, yet provide an increase in both mith and meat production,  Increased milk
production, per doe. would mean that fewer does would have to be milked to obtain the
required amount for the family. More meat could be produced by decreasing death loss of
Kids caused by malnutrition. It is thought that the major cause of kid malnutrition is due to
milk o "-take for human consumption,

DESIGN

A kraal was built ar cach of the three cillages where ATIP operates, ie., Matobo,
Mathangwane, and Marapong, in the Tuatume  Agricultural District. These kraals were
constructed of various materials in an aempt o see what design and  materials  for
construction were best suited for the arca”

Four bred female gouwts were purchased to plice in cach of these kraals.  As they kidded, the
kids were left to nurse for one week and then moved from the area to be raised on a
different farm. Two average Tswana goats were placed, along with one pure Saanen doe
and a cross-bred doe, in each village.  Two villages had one Tswana cross Boer each, and
one had a Saanen cross Boer, These aninvals were maintained in drylot conditions, except in
one instance when feed supplics were exhausted. and they were allowed 1o graze within the
compound for four hours per week,

The animals used were not selected for their milking ability and were  purchased  and
included in the triol because of availubility.  The cross-breeds were used to demonstrate the
value of cross-breeding  -- not any specific cross -- henee dhe inclusion of the single Saanen
x Boer doe and her records. Continued work s being pursued by APRU and the farming
systems research team on the Tswana x Saanen cross-breeds, and the evaluation of their
ability to cconomically produce milk,

L Makhwaje (1986) estimated that 87 percent of the farmers in the three Tutume  District
study villages keep zoais.

Sec “ihedford etk (1990hy for intermation on this project.
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The allotted rations were calculated to provide about five per cent of body weight in dry
matter and to fumish adequate protein and energy to meet the goats’ maintenance and
production requirements.  This was a rough estimate because of the varying supply and
quality of feed available, and because an attempt was made 1o use feed that could be
obtained locally, i.e.. cither from village lands or the Francistown area.  The feed was
provided twice a day and was weighed. and the details recorded each time,  Water was
supplied on ad lib basis.

The goats were milked twice @ day and the production measured vodumetrically.  The does
were dricd off when production dropped below 30 millilitres per duy. except for two Saanen
and one cross-breed which were dried off May 1. 1990, when data collection stopped, and
they were thought to be within 60 days of kidding.

Once a week all labour inputs were timed. e times reguired for milking, feeding, watering,
and cleaning of the kraals. The milking and feeding times were recorded as am. and p.m.
jimes. in minutes, per day. Watering and cleaning times were recorded as minutes per
week,  Herding, when it was practiced. was alo recorded in minutes per week.

The ration being fed was recorded as totdl Grain #1 and Grain #2 and Hay #1 and Hay #2
fed per animal, per week. The name of the feed was also recorded.

Days in milk production were recorded and used in the subsequent analysis 1o determine the
cost of feed per day, and the cost of production per litre of milk.

RESULTS

The production record of cach goat is reported in Table 1. These data were divided into
days in milk, total lactation production in the morning, total lactation production in the
afternoon, and per cent of total production for cach milking.  Also included were total
lactation for the trial, and weekly mean and datly mean production for each goat.

FABLE 1 PRODUCTION INFORMATION FOR EACH GOA|
GOAT DAYS IN  JTOTAL AM O MEAN AM PIRCENT  TOFAL I'M MEAN PAL O PERCENT LACTATION  MEAN MEAN BREED
L MILK PROD ml WEFKLY AN PROD it WITKRLY M TOVAL WEFKLY DAILY
I'ROD ml PROD md PROD PROD mi PROD mi

.
08N 0 0 1 m 1l il 0 1] 0 0 TSWANA
RTES 17 11288 13 H6x 6T 13% Iy 12 11930 <70 12 TSWANA
1287 [ %) AN 182 [ Wit Rl 374 NN 214 A% TSWANA
SRIILY RaV 31425 638 HiAt [N (B [ 13428 1029 192 SWANA
48NN 1x7 33080 147 61 i TN Gy LERTH O8N 2413 RIS TSWANA
T Ish 208410 NS 6633 [RBRERY SN LRI ARKS ThN 1566 SAANEN X BOER
RN 9l 1238 AN e AL ™ Jam 181138 hRE) 199 TSWANA
s 1% 186360 %70 0He A0 TonTsn HRDTY (SR AR 11677 2081 SAANEN
NG LA RETRAL AT Awad 173200 Fion s RIRENE YA 12560 SAANEN
Tl LR} AL A R 0y [RUZIAY b ipas BRIGAA] RSSS 1344 SAANEN
N Y] 13420 2920 6h 24 66170 1477 LRI 137890 RRULS % TSWANA X BOIR
124 7 KAt H) AN 61 06 SARDS 106 IERTH 131428 606 52 TSWANA X BOER
a #3088 died while giving barth

b #7048 died of rumen acidoss

One goat never did produce as she was carly in gestation when purchased and died giving
bith.  One other doe dicd of rumen acidosis from over eating the concentrate.  She had
however already been in production 138 days.  Her record was included in the analysis,

Daily mean total milk production varied from 12:8 millilitres minimum o a maximum of 464
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millilitres for Tswana goats. Daily means for Saanen does ranged from 1256 millilitres per

day to 2081 millilitres per day. The cross-bred goats ranged from 522 millilitres to 1566
millilitres.

The same data were compiled for each of the four breed types of goats and are presented in
Table 2.

There are several interesting points in this set of data.

(a). All breeds and individuals had about the same morning (64 percent) and evening (36
percent) percentage production,

(b).  The Tswana does had the fewest average days in milk per doe, 171 compared to
cross-breeds with 256 and 239 days, and the Saanens with 261 One of the Saanen
does only had a 138 day lacttion because of her death.  None of the does were
dried off until their production dropped below 50 millilitres per day.

(©). Mecan daily milk production by breed was especially interesting in that the leading
average was produced by the Saanen x Boer doe. closely followed by the pure
Saanen.

(d).  Tswana cross goats produced twice as much as the pure breed Tswana.  This was

due in part to the fact that there was a 66 percent increase in the number of days
that the cross breeds can be milked.

TABLE 2. PRODUCTION INFORMATION PER DOE, BY BREED
T CISWANAT T USAANEN T TISWANAT T SAANEN ALL
S X ROLR X BOER BREEDS
NUMBER IN BREED 5 3 2 ! 1
DAYS IN MILK PER DOL m 261 259 256 201
MEAN WEEKLY AM. PRODUCTION m] 762 60147 2595 5114 2935
PERCENT AM. 6287 61.26 61.25 6.3 63.96
MEAN WEEKLY P.M. PRODUCHON ml, 450 3500 (EXE] 2596 1654
PERCENT M. 3114 1674 3575 3167 36.04
MEAN WEEKLY PRODUCTION ml. 20 9359 40 7700 4589
MEAN DAILY PRODUCTION wl 201 RRL 055 156 §78

In considering feed intake per goat (Table 3y, the amount of cach type of feed, fed 10 each
goat per week, was summed to obtain taal weekls hay and grain intake.  Then the total
intake of hay and grain (in kilogrammes) was caleulated for the lactation period.  These
figures were later used in determining the cost of feed used in production. Table 3 shows
that there were wide variations in the amount of feed consumed.  In part, the variation is
attributable to the differences in goar size and the tape of feed used. The supply of feed
was not always consistent and the quality also varied. Additionally, in some instances there
was considerable waste. This waste was not considered when caleulating the cost per litre
of milk.
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TABLE 3: FEED INTAKE PR GOAT

GOAT WEEKLY WEEKL Y TOTAL TOTAL
NUMBER TOTAL HIAY TOTAL GRAIN LACTATION LACTATION
INTAKE-KG INTAKL.KG ___UAY INTAKEKG GRAIN INTAKE-KG.

4085 0.00 0.00 0.00 0.06
4135 7.68 1ed 253.43 54.75
4287 6.49 389 201.19 11677
4408 12.56 238 539.48 76.12
4585 6.22 348 21147 104.47
7026 5.82 313 279,44 140.89
7047 5.63 1.13 18014 36.25
7065 18.36 kALY 385.60 6693
1076 8.82 1.62 309.00 147.95
7106 9.26 4.06 43502 178.53
7115 8.69 353 ERARIA] 107.31
7214 382 466 30876 135.23

In order to caiculate feed costs, the available data for roughages and types fed (Table 4),
and concentrates and types fed (Table 5) were used. The amount of roughages and
concentrates fed per week o all goats was determined for the first and second feeds, and
were totaled tor the lactotion.

To determine the cost of feed, and thus the cost of milk per litre, the following procedure
was used.  The total Kilogrammes of cach major feed ingredient was divided by the total
kilogrammes of roughage or grain fed to all goats.  The resulting percentage was ultiplied
by the average price per kilogramme of cach of the major feed ingredients. The resulting
figures were added together to obtain the price per kitogramme of hay and grain fed. The
average price for grain was PO.17 per kilogromme. and the average cost for hay was
PO.1025 per kilogramme.

To determine the cost per litre of milk,.the total hay fed per lactation was multiplied by
(.1625, and the total grain consumed per lactation was multiplied by 0.17. These total costs
of feed were added together and divided by the total prodaction in litres.

TABLE 4 ROUGHAGES FED DURING TACTATION 1O AL GOATS
TFEED T T T UTED ASOST T T UMEAN T AS IND U SIEAN TTOTAL PERCENT
ROUGHACGLE PER WK ROVGHAGE  PER WK, KG. FOR OF ALL
e KRG, . . KG K6 KRG LACEATION | FODDER |
LAR LAB HAY 120162 10,3 TERY] S50 1623.46 29
COW PEA HAY 500 250 0400 0en 5.00 <l
DRY CROP FODDER 105024 5.7 5138 M 110162 20
LEUCAENA FRESH 300 1.00 Win 313 33.16 <l
LEUCERNE HAY 1453.90 §.87 Wit 5.50 1934.91 35
DRY GROUND NUT 73388 1223 277 5.55 $61.61 15
GRASS HAY 000 00 RASRG 172 28.30 <1
TABLE 5 CONCENTRATES FED DURING LACTAVTION TO ALL GOATS
FEED FED AS IST. 7 MEAN T FED AS IND. MEAN 7 TOTAL PERCENT
ROUGHAGE PER WK ROUGHAGE  PER WK, KG.FOR  OF ALL
KRG RGO KRG KRG LACTATION  TODDER
BRAN 116171 an SR 18 1521.99 86
DROUGHT CUBES 12174 3.5 8722 186 211.96 12
WASTE GRAIN 0.00 00 NORIH 120 26,140 2
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Table 6 indicates the total hay and grain consumed by breeds, the costs of these inputs and
the feed cost per litre of milk produced.

TABLE 6: FEED COST PER LITRE OF MILK PRODUCED PER DOE, BY BREED
TSWANA SAANEN  TSWANA  SAANEN ALL

X_BOER N BOER . BREEDS.
NUMBER OF GOATS 5 3 2 1 1
TOTAL KG TIAY DURING LACTATION 7 ¥ 324 py0) 313
COST OF HAY IN PULA 4508 o1.21 5205 4534 50.86
TOTAL KG GRAIN DURING LACTATION 7760 4 12t 1 106
COST OF GRAIN IN PULA 13.19 nm 20.66 2397 18.00
TOTAL LITRES MILK PRODUCED S0.40 V6 00 160,50 401 192,70
TOTAL FEED COST IN PULA 5821 83 18 733 0931 68.87
FEED COST PER LITRE OF MILK Lin 022 0.43 0.17 0.36

The time required to manage these goats was averaged between all villages and all goats. The
following mean times were recorded:

(a). Watering 142 minutes per day, per goat,
(b). Cleaning 1.59 minutes per day, per goat.
(©). AM. Milking  2.70 minutes per day, per goat.
(d). P.M. Milking 2,02 minutes per day, per goat.
(©). AM. Feeding  8.72 minutes per day, per poat.
(D. P.M. Feeding  7.86 minutes per day, per goat.
(). Herding When done, required 10.13 minutes per goat, per day.

The above quoted figures totaled 1o a work requirement of 2431 minules per head, per day for
cach goat being milked when herding was not being practiced.  With herding, the time
requirement was 3444 minwtes per head, per day.

In valuing the labour for keeping milk goats in drylot, using the time frame quoted above and
the Government of Botswana (GOB) minimum wage of P1L20 per hour', the cost for labour (o
keep cach geat was POAB62 per goat, per day.  Using the average days in milk for all breeds
{201 days), labour costs were PY7.73 per head. per lactztion,  If herding were practiced, an
additional P40.72 would be added to the cost

To caleulate the total cost per litre of milk produced, including abour, the GOB minimum wage
was used.  This value for lobour wus considerably higher than the prevailing wage in the
villages, but was used because it is a standard published figurc. Table 7 gives the average total
cost of milk, including feed and labour, by breed and (or alt breeds combined.

Y Based on a mimmum wage of PO.60 per cight hour day.
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TABLE 7. TOTAL COST OF PRODUCTION PER LITRE OF MILK

BREED TOTAL _ PER LITRE PRODUCED

PRODUCTION  FEED LAHOUR TOTAL

(LITRES) COST  NO HERDING HERDING ~ NO HERDING HERDING

PULA PULA PULA PULA PULA
TSWANA 252 116 039 0.55 1.55 171
SAANEN 1128 022 004 0.12 026 034
TSWANA-BOER 339 043 0.14 0.41 057 084
SAANEN-BOER 401 0.17 012 035 0.29 052
ALL BREEDS 2120 036 0.05 007 041 0.43
CONCLUSIONS

From the information presented in Table 7, which is in fact a suramation of all data in this
paper, it iz apparent that if the retail price for milk were placed at P1.OO per litre, which is
considerably below the retail price in the Francistown area (P1.63 average), then milking goats
could be a successful enterprise, providing straight bred Tswana goats were not uscd.

1t appears from the data presented that the individuals of the Tswana breed that were tested in
this trial did not respond 1o intensificd management and increased nutrition as far as milk
production is concemed.

However, any procedure to increase milk production of Tswana goats could make milking these
animals a viable cnterprise.  This could include sclection from within the breed which has not
been attempted, or by cross-breeding as has been demonstrated with the Tswana x Boer cross-
breed. A Tswana x Saanen cross-breed should also prove very productive.

When comparing production achicved under traditional methods with the drylot method, the
mcean increase in production was 14 pereent, i.c., from 258 millilitres per day to 294 millilitres
per day (Thedford et al., 1990a).

To promote milk production as a viable cnterprise, a number of constraints must be overcome.
These are listed below, but not necessarily in order of priority:

(a). Improved breeding management cither through  cross-breeding  or  sclection for the
specific purpose from the indigenous goats.

(b). Improved husbandry.

(c). Improved pasture management and fodder production.

(). Improved storage for feed.

(¢). Improved housing and facilitics for goats.

(f). Increased farmer knowledge of animal nutrition, feeds and feeding.

(. Development of an cducational programme on sanitation and hygicne of milk production.

(h). Development of marketing strategies and regulations for marketing procedures.

If these constraints are addressed and further rescarch is conducted into the breeding of a goat
that can produce more milk, then a small dairy cnterprise, using goats, would be a viable
technological advancement.
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