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ABSTRACr 

This paper presents information on a researcher managed, researcher implemented (RMRI) 
study to investigate the relationship of the heart girth measurement to the body weight 
(mass) of Tswana goats. The variables of age and sex were i:lso included in the collection 
and analysis of the .ata. This project was conducted in the villages of Mathangwane, 
Marapong, and Nlatobo, in the Tutume Agricultural District. Based on tile data collected a 
table was constncted for the estintition of body weights, which may be used when scale!. 
are riot available and a rough estimate of body weight will be adequate for the purpose at 
hand. The estimation is done by measuring tile heart girth circumference and finding the 
estimated weight for that mc:isurement from the table presented. The estimates are 
subdivided by: 

(a). Kids -- Birth To Mlc OldMonths 

(b). Females Over Three .Montlis Old
 
(C). Males Older Thart Three MIonths
 
(d). Male Castrates ()Ider 'han Three MoNtlt;.
 

INTROI) ICTION 

When conduciiiLg research on livestock, one of tite cormmon paramete rs used is body weight 
(mass). Hlowever, weighing an.miials ill the villages is often a difficult task because of a 
shortage of scales, especially those that are reasonably accurate. Systems exist in western 
countries to estimate the weight for several species of farm animals including hairy goats by 
usri g heart girth mieasuore ments. Tswani goats, iowever do riot have t,. bod conforntation 
of dairy goats and so the existirg tables for estimating goat weight bMtscI on henart girth 
nteastirenments do not seeim to cceiclate very %%ell for the Tswar:,. goat. It a heait girth 
weight table could be developed for the Tswan,'a goat, it would simlplify ad(1 Speed up data 
collectiorl. Since goat herds it Marapong, Malobo arrd Nlathangwano .erc being handled 
for othe reasons, it was a rel;ttively easy task to measure and weigh tre animals to collect 
the data for this analysis. 

OB.JECTIVE 

'ire objective of this data collection arid subsequent mathematical exercise was to develop a 
table of body weight estimates for Tswana goats based oil heart girth measuremenit. Age 
artd sex were considered as additional variables. 

.1JUSTI F1CATION 

1: i, cari% imposihlIc ! o find a-ctirrtlm cal,r i:i a vi!l,. ;lF:trers cannot afford to 
), m ix11 1:is%0 C rliiI disc:a:t.ptrrihtse t I- a l a.i[It0%,t VIr O!hl IMnr (Aev 1 Ie or tr:ltino t(:r or 

fOr tha: maLtter. M iti :t:ir1oiV 'ii. o
t . A.:, ahili:O . ,'' iy I;c' itrirnalreth, eit-!,; 

i:, pior. W ith: tht. !\xx :,,a .: ,ki; Crii o- l .kr : it mt i, ch! ;nallstclci tor 

slat iter inI lrliihjs t lt aiu~tm !%ktilktocII,\ui Ih. r,,t';ir (,i: hioO2. .speCeially at the 
tarm (lvel ATI!' a1 .. PRI. if I m si !iAI1 r T! i.;(IaIac 

or: 
ihroLeh \1 . ',% 'cI'Lt hui v :tuurate 

tmicllod of, U:illliig inodv ,c ilii wa i let.c'!. This k an atlertip :i tulfil, that ict( 

1)ESIGN 

Durint tie iontihs of Dlceru br l;8 and Jarnuary 19Q89 all of the L.oats belonging to the 
farmre rs cooperatinig ill ,he ATI P goat stutidies ill Ma'apoigl,, Malobo and Maliangwalte were 
being identified by ear tag and ear tat(rt), and were being bled for a serological disease 
study. It was decided that very little additional tiie and effon %t.oulldbe reqouired to age 
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them by tooth cniption, n'easure their heart girth with a plastic sewing tape measure (cost of 
about P1.50), and weigh each individual. Decenber and January was decided on because 
animals were in reasonable physical condilion at that time of tile year, not too poor, yet not 
at their peak which occurs later on in ,he %%et season. 

Each animal was weiglted tirng a I(X) kilogramme scale with 0.5 kilogramme graduations. 
They were turned on their back and suspended from the scale, ur dde down, in a sling made 
from a hessian bag. The weight of tile sling was suhtracted from tile gross weight. 

Each animal was sexed and aged. Age determination was by pennarent incisor tooth 
eruption, hoth central incisors indicating a une year old, two sets of teeth a two year old, 
and three sets a three year old. Four sets otI' incisor cet.li indicated a full mouth and the 
ainial was considered as four cars old or older. Goats with no peinranent incisors were 
aged as kids. The data on hirtl c and monthly weighing, andeight subsequent 
corr.,sponding heart girth Iica:,ericiuts,. were taken from another experinent and added to 
the data set. 

Ilear girtii ireasrtretruents were utllained by taping tile circumference of the body over the 
back and around the che;t ju tbChi:d tile elbowk of t1e front leg. This was done with tie 
animal standing and in a rcla.,d tonloitis. If tIre aninial were tense or fighting, the 
measurement was delitaed rntil tie desired degree of relaxationiwas obtained. The tape was 
pulled firily and held betwcen tile tips of the thumb and forefinger of tile left liar,1, 
measuring tile an iial front the side. The iteasitremet itwas taken as tile arinial cxhaled. If 
there were a doubt abllout the reading, another one or two lieasUrenlents were inade anid tile 
most commnon rileastlirenletlt was Used. The reatIinig was niade to lht nearest 0.5 ciii. 

The data were entered into a computer and analyzed using the SPSS multiple linear 
regression programme. The resulting regression cquatiots were used to conitruct a table of 
estimriated weiglits hased (I01one centiireter heart girth increments. 

RE'SIIL I'S 

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 record included the heart girth neasurement, 
weight, sex and age. 

Plots of tie data sets indi cated a cuirvilinear relationship for both sets of data. Several 
models were estimated for tile tatt sets con; 5ined and separated. Age appeared to be an 
important factor for dividing tlie kids data. but not for the older group of goats. The 
opposite was true of sC 5, it was imporiant for older goats but net for kids. Tables of 
predicted weights and actual weights \yore constructed using tie various models, and 
comparisons were iMiade. Il alddition to considtring tle coefficient of detCrt nation (R2), the 
actual anrcd wei lit, %%ce examined looking for tile closest patterns of predicted 
weiglts to actluial weights. B:t,ed on this examination. tihe -.stinated weights reported in 
Tale I were developed. 

The weight estimates werc hi okcii into tIre followiing four subgroups: 

(a). Kids -- Birth To Three Months Old
 
(hi). Feriale Goiats ()ver Thr-eiMonths Old
 
(c). Male Goat ()ver Three Months Ol
 
(d). Male Castrate Gioatls Over Three Months Old
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.4 V 
 V 

TAL-WIGIITM FOR TSWANA GOATS BASED, ON- IEARTGIh
MEASURLEMS 

3:- I,

GIRT1 IMNON'hS- IEMALE MALE NI~ALW~AST .'* G IRIII NONIIS FEMALE- MALE MIALI
 

WEIGI~r WL1GIITrW1IGIrT ~.WHIGIjfi, WIh1. WIGHTr WEIGi TrWE1Gi r
 

IMART 0 TOV GQAI1j OVER 3 MNIO11S JIElAT 0.4TO 3 GOATS OVR I3MONlS 

CI KG KG~ 'KG BK~" KG4" KGG4~ KG 

27 2.1 ~,. ~4'..,59~'4 W18.7f' 1&1~ 163. 4
 

29 2.4 617V"2I''""D44 '04 19. 18,2'~ v"L 

31 2.9 2'',1.223 4'-22 19.8~ 

,, 32: 3.2 vp 4 >4 >;23q" 24&20,10, 4
 

33 3.64 64 2-3,0 

39 549 662 
 3. -. 

36 3 7 Q7 8 "'.5M ''2.7 2. 2.
6.0. 

3 668 73 10Z17,7 .4..4 '37 26. 25.2>'
 

438~ 5OO 1 ~ '*70 ' --Q,7 7.5~3. 32
 

3'~9 5 124231, 7i 29,3' 4015 2374"4~

4'0 0 05. 11 
 2 16"2 '~4''~29 6'30.7~ :0 U3 

3 1254
52 133 13.7 7.,....'I4,. 432.'7
 4 

54 7 48 149 1 9.36 76, 4 4.8 4.0 47's
 
43 1407. 1430 11 "' V" 31.7"'85 *3.
 

j 50 0.0 115 1557 1426 F2 41.4 483.4" 40.4
 

4
56' 16.3 161 '14.8 ' 88' -9.7 48. -19. 

57"44' 6 1711.
 

r-'or the estimat1ion of wecight of, kids, the data were brokenhuuitage. groups and the result1n1
 
__ estimates were combined to approximate' the actual ,observed weights.' Th f 110wilig
 
< 'equations' were used for estimating kid weights (coefficients ini parenthjeses are t-values):
 

(a),- 4For Heart Girths 25-29 crns "44, 

j WT' -1.932 + .148H-G ''4~)iY.j1 4 
""' 
'4 '(8.59) 

444, R2 0.52' 
~ .Cases =71 .,~4 '4 

~i. (b), ForHeart Girlbs'30-437 crnis"""V" 4~.' 4'~41.4'''''',' 

WT,4 6,415 + 0302HG 
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(c. For-Heart "'rhs44-51'coti1S 

(127) - - 7-7 7 -- -
R' 0.694> 	 4~~4~4\ 

~J:' .J HG.=' hea girth~i centimeters j~~. 

For estimating weights of goats olderthanithree ionths,1 the following equations were ,used:' y 

(a). For Females . :~'2<'1#, 

' 

Rn.. 0,87 (56.12) 


-WIT -5.625 +,0.007[HG 11 <''~(~ 
'44I 

A Cases =469 ,~4 

4(b). For Males ~~ 	 ~. 

WT =21.283 0.821HG +0.0l3H-G">. .~ 7 ~,~'~ 4 4 i 7§ 

44 44R = 0.85 7 ~ 4~ 5
 
Cases =68 7V
4 

(c). 'For Mfale Castrates... 	 .4)4'~'~-' 4~t44 

WT =23,921 049471-G + 0.014G6'4 ;444&.744Y4'4"<
 
+151) (7,20) 
 4444~..4~4~4.4.. 

4 0.95 ~
 
Cases =102 


.444'44.'4Ri	 4 

'444 4 

recorded weights, standard deviations, and 'number 4of4 'Cases for each included hearth girth . 

measurement. 4. 

44 	 4 -4'~44j4W~ '4~ 	 CONCLUSIONS' 

'and..	 Additional dat collection analysis to validate, these~equations4 should~ be. done., 
Estimation of, weight by4 heart girth me~asurement should never'be used when actual weight 
can beobtained, especay when recrhrslsae eng ~ceci This procedure %a 

4<444*~designed4 for use, by farmers 4when scales are~not available and when an Lstrnatediweighit

,will suffice for the purpose at'lhanid. 44 j4 4, A 4~4 


-~4 444 

4er~git '4,wa44nlue Tablel, coulu,be used to estirmate~bd~egt bae on a 
mesrmnfr sana'ot hn.Sae are'flot aaiabe Additional tsigof, h 

m.formulas could cause the tables: VQ'b'4&irevised. THe follwig reca''.' need to bI 
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a) *Tetp esr ~dt~si~atei heart gilh should be placedrud t rib cagge 
'jsib'ehin'dthe-clow othf- .	 

'Detaehoua ~esnug -but nfotloose or plIed tphti
 
(c). If dic~animal. is not rulxed, auow it to''6so '
an -esvrlncsrmnsuig


the most~con islen "o o h etm
 

(d. Animals in very po6- condition or 'vc heavy odt~ maeo be, accuratelyj . 

S) Aninmals in advan~ced pregnancy may be heavier than'"the estimatea(_we gitf ill the 

(f) 	 If animials have just consurned feed and/or water, estimates wll be low. It: is best,.ta' 
use this technique, after they have been kept away, from feed and water for seval
 

~"~hours.': ''j~
 

(g.h :exrme freahrange~ of estimated heart gih~h nit~surenment 'and,, thf '' 

corresponding weight estimates, Le. smiallest and largest, heart girths, will, not be as~. 
accurate as toenear the middle.< ~ ~ 

(h). 	 One-half cenitimeternmeasurement., were ignored in tihe processing Of the daia. if hlf 
centimeter measuirements arm to be used in,estimating weight,- it.Carl be done by Y~ 
splitting, thle difference, between the ,two weights indicated on' the table, >~ 
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~APPEIXiAl: PREI-010TO AND MEAN AC11JAL WEIIGHTlS FOR MDS LESS 'flMIIIMR1B 
Nl ,IrnIARi GIRTII STUDY, ~UJ AGRICULTUJRAL DISTRICT. 1989 

4250 i's - 4 1.7000<4~46;~~4~~ 4 
<210 < 10.9Q1.51« 0.1813~ 4<7 

Lm.00 ;< 0.4796 ~ 7270 
~j4' < 	 29.0 2.4 24070-:3174 944< 

30,0 7 	 2.44300 0,3534, < 
2.6353 6,.3707 131.0 	 i29 

32Q :3.0538. ') ,6WI,.<~<3-2 

33.0 .6 3,1769 0,6673j<.4< 3 
34.0 3.36056<' t0833, 1 

4< 350 4.2 -<< <4.200M 053N4'/~ «
36.0 45 	 I 4".794«.<, ,<<435 

37.0 < 4.8: 4.3450, J08B5I'V 2,g 4! < T 
38.0 51< 4',6f44 1...0772 12, < <<4<< <<< 4 

4< 
< ~ 	 13>< 444 '<<~ <4090 5.<4 "3846«09~4'~ 5. 

4< 4<4<~ ,41. 6.0 '5.58754 71.07897 8 < <44~-<<A4«<<-< 4 

636.1313fj 	 0.8154 , <16)<<4<4< 	 4<43.0' 
4 42.0 6.6 6,5286 41,6849'~ <<4 

4<<4< 44.0 7.4 47 7.4100 < OS 3 < 4<44 71 

. 46,04< ~83 4, «7,8400 : 1.22 O( 4< 44<<<< 

~48.0 91<,54 9,l0o0o 0.8485 1P«,,P2 '<4~<k < 4

4< 

'«4 4< 49.0 95 <79.55W ,1 1,1387.44 
< 

<<44444
 

4<4< <4 4<~0. '100' < 4< 4 4< 4102667 4 
2.5325~~< < 44 3~<< <
< 


1i. <~ 10<< 03536~
.4 10,7500 

a. Each case is4 monthly Wight reding from zero to thlue mowlis < 7
 
4< ~ ~O 39f-' The1bt wat5C notl weiglled<4
4 ww86 kids in the study butw wete 

4< 4< 4< each mntrh, thus thereWere atMal 'of246uses,«< ~ '<44 <~<44<< 

File0/<P43 'W3 	 6<4444' 44 7 444<4< < 4< 4< 4<< 44 4<4 4<4\4 4<4< <4<,4,4<, <..4 

4 < 4 < < 4 < 4 4 < 	 4 4<V< 
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APPENDIX A2: 	 PREDICIEh) AND MEAN ACIiAI. WEIGIIIS FOR IFMAI.vs OI.DER 'IlAN 
'iIlREE NIONTI1S, IEART GIRIl1 SIUDY, 'IUIUME AGRICUI:TRAI. 
DISIRIC' 1959 

GIR'I3 I 	 i'RF:DICI'ID A(IlIA.! SI)1H: ,iM.N ..M1EA j 
_%_V !'"-I 	 ,IFI _N_ '-) F_.. ... _AS! _ 

42.0 6.7 6.50W1 (.(XX) 1 
43.0 7.3 11 1(R1 O.(00) 1 
44.0 7.9 	 9.25(X) 1.1607 2 
45.11 8.5 11 ((155 ((.(XX)) 1 
46.0 92 12.5(1 (.7071 2 
47.0 9.8 10.5015) (,7071 2 
48.0 11.5 11.5833 1.6857 6 
49.0 11.2 11.87501 1.9311 4 
50.0 11.9 12.1(XX 2.1125 5 
51.0 12.6 13.((X ) o.(XX)( 2 
52.0 13.3 12.75()1 03536 2 
53.0 141 14 3750) .(W(, 4 
5.1.0 11. 1.106,07 2.0817 3 
55(1 15.5 17 (((XX) 1.N257 .1 
560 16.3 16((XX) 1.151r 4 
57.11 17.1 17.11(X) 3.31,1., 5 
58.11 17. 	 17.5(WXI 10801 7 
59.11 18.7 17.5125 1.7513 s 
61.11 196 lg.(I(XX) 3 1168 
61.1 21.4 19.3333 1.1)97 9 
62.0 21.3 20.55"9 2.1(733 9 
63.0 22.2 21.071.1 3.(X49 7 
64.0 23() 23 3333 3.9131 9 
65.1 23.9 22.,151A 2.1851 5 
66.0 2.1.9 246251 4 112 8
67.0 25.5 24.5625 .17316 8 
68.0 267 2) 6250 2.7195 ,1
69.11 27.7 27.3182 2.6765 (1
70.0 28.7 29.9846 3,171 f 13 
71.0 29.7 29.230 2.7127 13 
72.0 30I.7 33.1)588 3.3952 17
730 31.7 35.47(Y, 3.5421 17 
74.0 32.7 32.8235 2.9997 17 
75.11 33.7 31.6667 10252 15 
76.0 318 36.4159 3 ,l2f1 37 
77.0 35.9 35 6(XX) 3.565 1 30 
78.11 37.01 379138 4.6734 26 
79.) 38.1 39,1131 -1.119.1 23 
80.0 392 31).45.15 16175 33 
81.0 10.3 41.1944 5.31), Is 
82.0 .11.4 .2782t, .11061 23 
83.11 .12.6 440357 ,1.5116 14 
84.0 138 44,1429 1.8573 1.1
850 ,.111)14.2(XX1 	 4.5918 5 
86.0 .16.1 .15,7557 1.6517 7 
87.11 .17.1 ,17.3333 2 3529 3 
8.0 45.6 44 5(1 2.1213 2 
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API'ENDIX A3. PRI'DIC'I:. AND MIAN ACfUAI. \'IIHIIS FOR MALl:S OI.)tR IIIAN 
IIRI F . MON I IS, IIIAR T GIR Ii Si1.)i)Y, IUNMI AGRICUI .U RAL 

DISTRICT, 1Q59 

GilIl I Ill l)IC'l II.1) __..A_1 L2UAi_IA5J)RIWM.P.N 'IS _ 

._W(I!R CASE...MiiAN __ ]Dljy . A S 

42,0 97 
4.10 10.0 I .55xx) 071 2 
14.1) 10.3 
45.0 10.7 
46.0 I1 I 
47.0 .1.1 

A3.01) O.OUV)O1 

48.0) Il. 
49.0 12.3 

11.25) 1.7678 2 
12.25M5) 03536 2 

50.0 12 7 11.75(1X 0.3536 2 
51 If 132 14.8333 1.1517 3 
52.' 13.3 
530 14.3 

I..5(5IO 0.(MOM) 

54.0 1I.' 14.0)(XX) {A)) 1 
55.0 155 
560 I1,I 
57.0 16.7 
580 17.,; 

155,15) 1.5()5) 3 
19 )(xx) O.(X)O I 
16.25(M) 1.767 2 
17.5(XX) 2.1794 3 

59.11 18.1 
610( 1 
61.0 19Q6 

13.25)0 3.,"91 2 
20.5)XX) 1.5100 3 
1910833 1.1634 6 

62)0 20,. 
63.0 21.2 

21O(XX) 1.2583 7 
2.18750 4 71.18 4 

64.0 22 0 
65D 22 , 

21.75(W) 1.(X07 2 
23.1(X)W0 1.A74 5 

6(0 2.)7 
67.1 24.6 

2.).5(O (((X)) 
23 7511 1.707k 2 

6.O 2i.( 
69,0 2t, 

25.251 1.3531, 2 
23.5M5) 155))) 

7)))) 2'.5 
7111 20 

31.1667 5.8381 3 
30.75X) I.15)17 2 

72.0 .91, 
73.1 30 t) 
7.1.0 31.7 

31,5(XX) 11.1))1 1 

75.1) 32 ,5 
76 k! 3.1))
770 35 1 

32.1)XX) ().(XX)) I 

31.0O)(X1 O1.1555) I 
75.o 3t,,3 
7911 37.6 
800I .19.X 
81.0 MA 

39.5(X1) O.1(X)() 

82)) .( .1 
83.0 .12.1 
94.1) 41.0 

87.0 ,183 
98)0 .19 7 
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APPENDIX A4:- PRIIDICTEDlAND MEIJANACTUAL WE WNSIOALH CASIRA'3S OLDELR~TNTIREMNIMS 11 ART GIII-SlUDY, 1'UT. AGRICULTURA 
VDISTIRICT, 1989 

" G1R11i "'PR1ADC1CTD--4ACiA 'ESRMNTS 

'1.09.1~--y " ~; 9. 00,0000 ~"~ '-~' 
,45.0 9. '10000 ,00Go 

46,0 1030 I, .0 '"1D 

48.0 10.7 

50.0 11.6 
t- -'51.0 .20 500 1,06072" 2 

52.0 12.5 13.5000 .00000
53.0 13.1 1600 '1OG -I
54.0 13.6 >-153750 14361 '4 -;t

51014.2 15.5000 >0.0000 15U.0 14.8 15.5000 C--0.707 1---- - 257.0, 15.4, 0 '700000o 2 

59.0 1685 18.1250 1z21171~ 4-- '8
60,0 75 , ~ K~20.W00-- 0.0000 2
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