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ABSTRACT

This paper presents information on a rescarcher managed, researcher implemented (RMRI)
study to investigate the relationship of the heant gith measurement to the body weight
(mass) of Tswana goats. The variables of age and sex were also included in the collection
and analysis of the lata.  This project was conducted in the villages of Mathangwane,
Marapong, and Matobo, in the Tutume Agricuitural District.  Based on the data collected a
tabie was constructed for the estimation of body weights, which may be used when scales
are not available and a rough estimate of body weight will be adequate for the purpose at
hand.  The estination is done by measuring the heart ginth circumierence and finding the
estimated weight for that meuasurement from the table presented.  The estimates  are
subdivided by:

(a). Kids -- Birth To Three Months Old

(b). Females Over Three Months Old

(). Males Older Than Three Months

(d). Male Castrates Older Than Three Months.

INTRODUCTION

When conducting rescarch on livestock, one of the common parameters used is body weight
(mass).  However, weighing anumnals in the villages is often a difficult task because of a
shortage of scales. especially those that are reasonably accurate.  Systems exist in westem
countries to estimate the weight for several species of farm animals including wairy goats by
using heart girth measurements.  Tswana goats, however do not have the body conformation
of dairy goats and so the existing tables for estimating goar weight based on heant ginh
nicasurements do not seem to cedrelate very well for the Tswane goat, 1t g heart ginth
weight table could be developed for the Tswany goat, it would simplify and speed up data
collection.  Since goat herds in Marapong, Matobo and Mathangwane were being handled
for other reasons, it was @ relatively casy task to measure and weigh the animals 1o collect
the data for this analysis.

OBJECTIVE

The objective of this data collection and subsequent mathematical exercise was to develop a
table of body weight estimates for Tswana goats based on heant ginth measurement.  Age
and sex were considered as additional variables.

JUSTIFICATION

Iis nearty impossible o find accurame scales inoa village,  Famers cannot afford to
purchase them and almost never weieh animats when deworming or treatine tor discase. or
tor that matter, when animals are sobd A results the abilit: o accurarely yuess anima
weight tnopoor.  With the Botswane Mear Commission starin: o purchesy smallstoch for
slaughter in Francistosen amd with the research on smintlstoc!s bomye done. especially ar the
rarm devel through ATV and APRUL 0 was felt that @ simple wnd reasonabiv accurate
method of estimating pody weight was needed. This s an attempt 1o fultit! that peed

DESIGN

During the months of December 1988 and January 1989 all of the goats belonging to the
farmers cooperating in the ATIP goat studies in Mavaponyg, Matobo and Mathangwane were
being identified by ear tag and car tatoo, and were being bled for a serological disease
study, It was decided that very linde additional time and effort would be required to age
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them by tooth eruption, measure their heart ginth with a plastic sewing tape measure (cost of
about P1.50), and weigh cach individual.  December and January was decided on because
animals were in reasonable physical conditon at that time of the year, not too poor, yet not
at their peak which occurs later on in the wet season,

Each animal was weighed using a 100 kilogramme scale with (.5 kilogramme graduations,
They were tumed on their back and suspended from the scale, upside down, in a sling made
from a hessian bag. The weight of the sling was subtracted from the gross weight.

Each animal was sexed and aged.  Age determination was by pennanent inciser tooth
cruption, both central incisors indicating a one year old, two sets of teeth a two year old,
and three sets a three year old. Four sets of incisor teeth indicated a full mouth and the
animal was considered as tour years old or older.  Goats with no permanent incisors were
aged as kids.  The data on binth  weight and  subsequent  monthly  weighing, and
corresponding heart girth measurenments, were taken from another experiment and added 1o
the data set.

Heart girth measurements were obtained by taping the circumference of the bady over the
back and around the chest just behind the elbow of the front leg. This was done with the
animal standing and in a relaxed condition.  If the animal were tense or fighting, the
measurement was defayed ontil the desired degree of relaxation was obtained.  The tape was
pulled firmly and held between the tips of the thumb and forefinger of the left hand,
measuring the animal trom the side. The measurement was taken as the animal exhaled. 1f
there were a doubt about the reading, another one or two measurements were made and the
most common measurement was used. The reading was made to the nearest 0.5 cm.

The data were entered into i computer and analyzed using the SPSS multiple linear
regression programme.  The resulting regression equations were used 1o construct a table of
estimated weights based on one centimeter heant girth increments.,

RESULTS

Records used in this analysis were divided into two data sets. There were 647 records in
the set of data for goats older than three months, while the set of data for kids from birth to
three months contained 86 records. Each recond included the heant girth measurement,
weight, sex and age.

Plots of the data sets indicated a curvilinear relationship for both sets of data.  Several
models were estimated tor the data sets combined and senarated.  Age appeared to be an
important  factor for dividing the kids data, but not for the older group of goats. The
opposite was true of sex, it was important for older goats but net for kids. Tables of
predicted  weights and  actual weights were constructed  asing the various  models, and
comparisons were made.  In addition to considering the coefficient of determination (R?), the
actual and precicted weights were examined looking for the closest patterns of predicted
weights to actual weights, Bised on this examination, the estimated weights reponed in
Table 1 were developed.

The weight estimates were broken into the fotlowing four subgroups:
(). Kids -- Birth To Three Months Old
(b). Female Guats Over Three Months Old

(©). Male Goats Over Three Months Old
(d). Male Castrate Goats Over Three Months Old
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APPENDIX A2:

iln: W300/WP-30

PREDICTED AND MEAN ACTUAL WEIGHIS FOR FEMALES OLDER ‘THAN

THREE  MONNIS, HEART GIRTH STUDY, TUTUME AGRICULTURAL
DISTRIC™. 1989
GIR'TH PREDICTED —ACTUAL MEASURFMENTS
WEIGHT MEAN __ STDDEY_
420 6.7 6.5000 0.0000 1
430 73 11.0000 0.0000 1
44.0 79 9.2500 1.0607 2
450 85 11 0000 0.0000 1
46.0 0.2 12,5000 0.7071 2
47.0 Ve 10.5000 0.7071 2
48.0 105 11.5833 1.6857 6
49.0 1.2 11.8750 19 4
50,0 11.9 12.1000 20125 5
51.0 126 13.0000 0.0000 2
520 13.3 12,7500 0.3536 2
530 140 143750 L.600R 4
540 114 116667 20817 3
55.0 15.5 170000 18257 4
56.0 16.3 16,0000 1.1547 4
57.0 17.1 17.1000 33610 5
580 17.9 17.5000 1 0801 7
59.0 187 17.8125 1.7513 &
60.0 19.6 19.0000 31168 )
61.0 204 19.3333 1.0897 9
62.0 213 20.88%9 20733 9
63.0 222 210714 30609 7
64.0 230 2313313 39131 9
65.0 239 22.4000 24850 s
66.0 249 24,6250 41812 8
67.0 25.8 245625 17316 8
68.0 267 286250 27198 )
69.0 217 27.3182 2.6765 "
70.0 28.7 29.8846 37 13
710 29.7 29.2308 LN 13
72.0 30.7 33.0588 33952 17
730 31.7 35.4706 3.5420 17
74.0 327 32.8235 29997 17
75.0 137 11.6667 40252 15
750 348 36,4189 3400 Ry
770 15.9 35.6000 3.5681 30
78.0 310 37.9038 1.0734 26
79.0 38.1 194130 41194 23
80.0 92 39.4545 16475 3
810 40.3 411944 5.3196 18
820 414 127820 41061 23
83.0 126 440357 48416 14
840 438 44,1429 18573 14
850 44.0 44.2000 15908 ]
86.0 46.1 45.7857 1.6547 7
870 474 47.3333 23629 3
88.0 8.6 445000 212013 2
-7 -
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APPENDIX A3:
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PREDICITD AND MEAN

ACTUAL

WEIGHTS FOR MALES OLDER

THAN

THREE  MONTHS, HEART GIRTH STUDY, TUTUME  AGRICULTURAL
DISTRICT, 1959
GIR'TH PREDICTED ACIUAL MEASUREMENTS
—— sowpey o MEAN. STDDEV._ CASES
420 6.7

43.0 0.0 115000 0.707] 2
44.0 103

45.0 10.7

46.0 e 13.0000 0.0000 1
47.0 11

48.0 118 11.2500 1.767% 2
49.0 123 12.250) 03536 2
50.0 127 11,7504 (.3536 2
510 132 14.8333 1.1547 3
520 137 14.5(X%) 0.0000 1
530 143

54.0 149 14.0000 00000 1
55.0 1585 155000 1.5000 3
56.0 161 19 0000 0.0000 1
570 167 16.2500 1.7674 2
580 174 17.5000 21794 3
59.0 18.1 13.2500 3.8891 2
(] X8 20,500 1.5000 3
61.0 19.6 19.0833 1.4634 6
620 204 21 0000 1.2583 7
63.0 212 218750 47148 4
64.0 2.0 217500 1.0607 2
65.0 28 231000 1.474K 5
66.0 237 24,5000 0.0000 1
67.0 236 237500 1.767% 2
685.0 56 25.2500 0.3536 2
69.0 NI 23.5000 0.0000 !
00 213 311667 5.8381 3
no 8.8 30.7500 1.0607 2
72.0 290 31.5000 1.0000 1
73.0 30.6

740 na

75.0 32 32,0006 0.0000 I
761 340

770 351 310000 0.0000 1
78.0 RO

70 17.6

80.0 kLR 39.5000 0.0000 1
81.0 0

520 414

83.0 2.7

81.0 440

850 454

B6.0 RRY

87.0 483

R0 497
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