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SUMMARY - Nineteen adult goats of the Blanca Celtibérica breed ~ in non productive stage - from the
experimental flock of Servicio de Investigacion Agraria (Diputacion General de Aragdn) were scored using the
lumbar, breast and tail palpation. Sternal triangle joint, lumbar square joint and tail that were handled fo assess
body condition scores were dissected into muscle, bone subcutaneous fat and intermuscular fat. Regression
analyses were developed for predicting carcass and body fat depots, using sternal iriangle, lumbar square joint
and tail compositions like independent variables. The best predictor of omental fat, subcutaneous fat,
intermuscular fat, kidney fat, total body and total carcass fat depotis was the total fat of lumbar square joint. On
the other hand 89, 80 and 86% (P<0,01) of the variation of mesenteric, heart and udder fat depots, respectively,
were accounted for by variation in intermuscular fat of sternal triangle joint. Finally, the subcutaneous fat weight
of 1°tail vertebra accounted for 96% of the total variation of tail fat weight. In conclusion, the best predictor of
the most important carcass and body fat depots (omental, subcutaneous, intermuscular, kidney, total body and
total carcass fat) was the total fat of lumbar square joint.

Key words: Sternal triangle, lumbar square, tail, prediction, fat depots, Blanca Celtibérica goat, body condition
score.

RESUME - "Utilisation de trois points de prélévement comme prédicteurs des dépdts adipeux de la carcasse et
du corps chez des chévres de race Blanca Celtibérica’. Un lot de 19 chévres adultes de race Blanca Celtibérica,
vides et taries, appartenant au troupeau expérimental du Service de la Recherche Agronomique (Gouvernement
Autonome d'Aragon), ont été notées par la palpation au niveau lombaire, sternal et caudal. Le triangle sternal, le
carré lombaire et la queue ont été soumis a dissection en muscle, os, gras sous-cutané et intermusculaire.
L'analyse des régressions a élé ulilisée pour prédire les dépdts adipeux de la carcasse et du corps de lanimal
moyennant Jutilisation de la composition du friangle sternal, du carré lombaire et de la queue comme variables
indépendantes. Le meilleur prédicteur des graisses omentales, sous-cutanées, intermusculaires, rénales totales
du corps, et totales de la carcasse a é1é le gras total du carré lombaire. D'autre part, 89, 80 et 86% (P<0,01) de
la variation des dépéis de gras mésentérique, du coeur et de la mamelle respectivement, ont i€ expliqués par
la variation du gras intermusculaire du triangle sternal. Comme conclusion, le meilleur prédicteur des dépéts
adipeux de la carcasse et du corps les plus importants (omental, sous-cutané, intermusculaire, rénal, total du
corps et total de la carcasse) a ét€ le gras total du carré lombaire.

Mots-clés : Triangle sternal, carré lombaire, queue, prédiction, dépdts adipeux, chévre Blanca Celtibérica, note
d'état corporel.
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Introduction

Russel et al. (1969) working with Scottish Blackface ewes, showed that body condition score was
related to the proportion of chemical fat in the body. Delfa et al. (1989) described the lumbar square
and its lissue composition in ewes from Aragonesa breed. In goats the fat proportion on lumbar
region is lower than sheep and Santucci (1984) using an adaptation of Russel's system proposed a
body condition system for goats by palpation on sternal region. The Santucci's method was modified
by Hervieu et al. (1991). On the other hand, Teixeira et al. (1989) proposed an additional body
condition assessment in sheep, by palpation of tissues around the tail.

According to Cuthbertson (1978) an alternative procedure is to make use of the close relationship
which has been found to exist between the composition of some individual joints and overall carcass
composition. No information about the use of that methodology in goats is available. So the main
objective of the present study was to define the use of three small joints (sternal triangle, lumbar
square and tail) as predictors of body and carcass fat depots in adult goats. Those joints, easily
obtained and with a low cost of removing from the carcass, offer the best compromise between cost
and precision.

Material and methods

Nineteen adult goats of the Blanca Celtibérica breed - in no productive stage - were taken from
the experimental flock of Servicio de Investigacidn Agraria (Diputacién General de Aragén) and
scored using the lumbar, breast and tail palpation. ‘

Goats were slaughtered after 24 h fasting. Carcasses were cooled at 6°C for 24 h. After slaughter,
contents were removed from the digestive tract, weighed and subtracted from body weight to obtain
empty body weight. Omental fat, mesenteric fat, kidney fat and pelvic fat were removed and weighed
separately. Carcasses were halved carefully and the left side was dissected into muscle,
subcutaneous fat, intermuscular fat, bone and remainder (major blood vessels, ligaments, tendons,
and thick connective tissue sheets associated with some muscles). This methodology is according to
standard methods and procedures for goat carcass evaluation by Colomer-Rocher et al. (1987).

Sternal triangle (Hervieu et al., 1921), lumbar square and tail (Delfa et al., 1989} joints which were
handled to assess body condition scores were dissected into muscle, bone subcutaneous fat and
intermuscular fat, using the same methodology of whole carcass.

Regression analyses (Steel and Torrie, 1981) were developed for predicting carcass composition,
using sternal triangle, lumbar square joint and tail compositions like independent variables. The
R? and RSD (residual standard deviation) were used to assess the accuracy of predictors.

Results and discussion

Means, standard errors (SE) and coefficients of variation (CV) of all body fat depots are shown in
Table 1. All characteristics have a substantial variation seeming that we have worked with a wide
range of body condition

Figures 1, 2 and 3 show the sternal triangle, lumbar square and tail tissues compositions. The
most important tissues in sternal triangle and tail were the intermuscular and subcutaneous fat
respectively. Nevertheless, muscle had a higher proportion in lumbar square than the other tissues.

Table 2 shows the determination coefficients (R?) residual standard deviations (RSD) and the best
equations for predicting all body and carcass fat depots using sternal triangle, lumbar square and tail
joints compositions like independent variables.

The best predictor of omental fat, subcutaneous fat, intermuscular fat, kidney fat, total body and
total carcass fat depots was the total fat of lumbar square joint. In fact, proportionately, 96, 97, 98,
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96, 98 and 99% (P<0.001) of the variation in those fat depots were accounted for by variation in total
fat of lumbar square joint.

On the other hand, 89, 80 and 86% (P<0.01) of the variation of mesenteric, heart and udder fat
depots, respectively, were accounted for by variation in intermuscular fat of sternal triangle joint.
Nevertheless the Ln of the subcutaneous fat of 4™ tail vertebra accounted for 86% (P<0.01) of the
total variation of udder fat with a residual standard deviation lower than the RSD of intermuscular fat
of sternal triangle joint.

The variation of Ln subcutaneous fat of lumbar joint and subcutaneous fat of 3“ tail vertebra
accounted for 89% (P<0.01) of the total variation of pelvic fat, but the residual standard deviation of
first variable was jower. Lastly, the subcutaneous fat weight of 1°' tail vertebra accounted for 96% of
the total variation of tail fat weight.

Table 1. Means, standard errors (SE) and coefficient of variation (CV) of all body fat depots
Variable Mean SE Ccv
Live weight (kg) 57.5 2.9 225
Empty body weight (kg) 511 3.3 28.3
Cold carcass weight (kg) 27.6 24 374
Half carcass weight (g) 13295.8 11915 - 39.1
Fat depots
Omental (g) . 26463 561.3 » 92.5
Mesenteric (g) 1582.8 214.3 59.0
Heart (g) 159.6 17.9 49.1
Udder (g) 115.2 24.5 90.2
Subcutaneous (g) 27311 626.6 1191
Intermuscular (g) 2683.6 487.8 79.2
Pelvic (g) 256.5 49.7 84.5
Kidney (g) 1306.3 303.4 101.2
Tail (g) 51.3 13.4 113.9
Total half carcass fat (g) 3316.7 732.9 96.3
Total body fat (g) 11088.3 2236.1 87.9
Breast bone subcutaneous fat (g) 59.0 11.5 84.9
Breast bone intermuscular fat (g) 130.5 15.5 51.8
Breast bone total fat (g) 189.5 26.4 60.7
Lumbar subcutaneous fat (g) 98.1 26.3 117.0
Lumbar intermuscular fat (g) 79.5 21.3 116.8
Lumbar total fat (g) 177.6 471 115.6
1% caudal vertebra fat (g) 14.2 4.3 130.7
2™ caudal vertebra fat (g) 13.0 4.0 134.0
3" caudal vertebra fat (g) 9.8 2.3 100.2
4™ caudal vertebra fat (g) 7.1 1.7 103.7
5-6-7" caudal vertebras fat (g) 7.2 2.1 124.3

Tail total fat (g) 51.3 13.4 113.9
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Fig. 1. Carcass composition at different breast bone body condition scores (BBBCS).
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Fig. 2. Carcass composition at different lumbar body condition scores (LBCS).
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Fig. 3. Carcass composition at different tail body condition scores (TBCS).

The inclusion of other variables in a multiple regression with these independent variables did not
improve the precision of prediction.

The best predictor of the most important carcass and body fat depots (omental, subcutaneous,
intermuscular, kidney, total body and total carcass fat) was the total fat of lumbar square joint after
logarithmic transformation despite the fact that the best body condition score assessed on breast
bone region is better predictor than body condition score assessed on lumbar region (Hervieu et al.,
1991; Delfa et al., 1994).

Conclusion

In conclusion, the best predictor of the most important carcass and body fat depots was the total
fat of lumbar square joint after logarithmic transformation. Finally, it was important to know the
composition of three small joints, without depreciating the largest joints, top pieces and value, with
great accuracy of predicting the body and carcass fat depots.

Acknowledgements

This work has been supported by The Instituto de Investigacion y Tecnologia Agraria y
Alimentaria (INIA), Project of Research No. 9127,

125



(9]
@
c
c
)
o
c
®
=
o
=
]
=
0
c
o
P
o
O
=
<C
L
L
)

8G'G 6¥'0 c6'0 G000 ST G880 {8} JO 1B} snoauenogns [ejo} U7 le] duquesaw U
L6'7G01 lees 0,0 00’8l LE'¥89 610 SeigaueA |ie} | /-9-G 10 Je} snoaueinogng
67661 90°LLE 180 62'Sl IRel 7A4 9.0 BIQaLI9A |IB] 17 JO JB) SNOBUEINONS 1ef JlIBJUSSON
Ge9 6v°0 680 G0'0 620 080 BIQSU9A [IB] | € JO JB} SnosuUBINogns Ut Je] Ouajussaw U
810L6 4 WA% 88°0 lc9 6.'8%Y LL°0 BIQSUOA ie] . JO 1B} SnoaueInoqng
€' /96 oe'ey 98'0 le9 0c’'68Y ¥L'0 BIQOUDA |iB] (| 1O I8} SNosUEINOgNSG
02’891 VA A c6'0 820 96'8.¢ G8'0 wiof ojbuet jeussls Jo 1ej jejo}
1202 k- so'el ¥6'0 oLt 2e0 680 jutol a|Buel [eulsls Jo 1ey Je[nosnuLely|
#0°599 GGGl €80 6t 9¢°625 020 1uof sjbuel] [eUIS)S JO 1B} SNoBUEBINOGNS 18} OLIOJUSSOIN
LG 9%'0 160 G0'0 9¢'0 80 wiof arenbs requini 1o 1e} [B10] U
zLs $G°0 1670 90°0 120 280 wuiol arenbs Jequini Jo 1ef Jejnosnuueiul U
¥8'G 9€°0 1670 $0°0 92'0 €80 wiol a1enbs Jequin Jo 1e] snoaurNogns U 1e] oL8lUeSeW U]
12°9€9 9L'6¢ 760 VAN 18'688 880 IIe} Jo 1§ snosueInogns [e10 |
L2681 G0'20¢c L0 SS9y 1876691 GG'0 Selqausa |ley /-9-G JO e} snosueindgng
le'Gls 9lL'c0e 060 08¢ c6'6.0} 280 EIQOUISA |l 17 JO fe} SNodUBIN3gNSG
6¥'8¢¥ £e'6ce 160 L1'Se cC'EG01 €80 BIQOLBA [IB} € JO 1B} SNOSUEINIGNS
62966 ¢6'9¢l 06°0 65v1 60'8.01 ¢80 BIqaLIBA |iB] ¢ JO T shosuenogng
66°156 ccoLl 060 oget e 1201 ¢80 BIgaHaA i) | JO IB] snosueinogng
2g'602l-  Se02 96°0 1S} 16VEL 26'0 wuiof sjbuel [eulsls Jo 18y [elo L 1e} [elUBWO
Tt 202 G6°0 JAN) 8c0 06'0 ol a|buel) [eulels Jo 1) JelNosSnULIBUl U 1B} [BlUBWIO U]
veee- €SP €6°0 S ¥2'9v6 980 juof s|buel [eule)S JO JB) SNoBUERINOANS 1B} [BJUBWIO
6L€ 260 86°0 G0'0 G20 96°0 Julof erenbs Jequin| Jo 1e) |10} U
¥ece. 10’1 96°0 200 ££0 260 wiof asenbs Jequin| JO 1B} JejNasnuwIaiul U
€9y L0 86°0 700 Gc0 96°0 1uiof arenbs Jequuni §o 1e} snosueINOgNS U ie] [ejuswio uT
1dadielu| ado|g S XA_s asy M (X) “ren Juspuadapuy (A) “rea yuspuedaq

WBtem sl pue $8100s UoilpUOd Apoq ayy Buisn
uonisodwoo sseoled pue sjodep rey Apoq Bunolpaid 1o suolenbe 1saq pue (SH) SUoHeIASp plepuels [enpisal ‘(JY) Siueloye0d uoneuluILeg "2 8|gel

126



¥8'1Le yi-gt 06°0 610 L1°9% 18°0 e} Jo Je} snosueINOgnS (B0

ov'2s €98 12°0 181 £6'89 65°0 seigeuan |}, /-9-G JO Je} snosueinagng 1ef leppn
1672 060 £6'0 600 €0 98°0 BIqOUISA [fE] 17 JO 1B} Snosueinogns Ut

882 080 €80 gL0 ¥9'0 040 BIQOLIBA Ie} , € JO B} SNosUBINOgNS U 1e} Jappn U
96'81 161 ¥8°0 6.°0 ¥1'8S 040 BIQaLIAA |iE] 2 JO B} SNOBUBINOgNS
e 6.°0F 86'Y 06°0 09°0 €2°9Y 180 BIQOUOA |fB} (| JO JB) SnosueInogng
- 299e- 080 1670 600 og'ey ¥8°0 1ulof o[BueL) [euie)s Jo Jej [e10]
o 9v's9- 6L £6°0 710 6.°68 980 wiof sjbueyy [eule)s Jo 1e} JenosnuLIBIU|
2 €eSt A g8'0 120 L0°2S eL0 1ulof s|bueL] [EUIGIS JO JB) SNOBUBINONS
o 187 ¥7°0 680 90°0 8e°61 6.0 1ulof arenbs Jequinj Jo ey [ej0|

= (Reyels 960 /80 eLo 08°1G 12°0 juiol asenbs Jequini Jo ye} Jenosnusu| 1ej leppn

= 68'1 ¥9'0 16°0 100 6%'0 280 Juiof arenbs Jequini Jo Je} snosueinogns U 1e} Jappn U

()

= 6920L 111 €80 810 STl 690 |Ie} JO 1B} snoauBINOgNS ()0
o 18’22t OIS 85°0 el 8159 ¥€'0 seiqeyion |1e} , /-9-G JO e} snosueinogng
5 1G00L 828 8.°0 29'L ¥2'08 190 BIgaleA [le} 1 JO I8 snosuBInogng
= 0€'16 ¥6°9 180 ¥6°0 1268 90 BIGSLIaA [IB) € JO 1B} snosuenogns
o) €9'LLL  69°€ 280 290 eLrov 190 BIgaLaA [le) 2 JO e} SnoBuBINOgNS
_ 092k Ie€ 8.°0 ¥9°0 80°0S 190 BIQOLIBA [IB] (| 4O JB) SnosuBINOgns
= 06'9% 090 /80 80°0 €68 920 1uof sjbuely (eussss fo 1ej [e10L
& 052 €0'L 680 g0 £29¢ 080 uof o|Bueny [eula)s Jo Je} Jenosnuuisul

T 1098 Gzl 080 €20 65°81 ¥9°0 Juiof efbuel (eusels Jo Je} SnosueINOGNS lej Yeay
) 20'e Zyo 680 100 ¥€0 WAL 1uof aJenbs Jequni 4o 1ey (210} U1
L0 8’0 180 80°0 /€0 99°0 Juof a1enbs requin| Jo 1ey Jejnosnuiisiul U

¥9'e G0 180 S0°0 10 970 Julof atenbs Jequinj Jo e} snoaueINOGNS U] 1e} beey U

1deoisu] odolg ag XA.s asy 4 (x) Jenuspuadepu (A) *1ea Juspuede(q

(‘09) ybiem oAl pue s8109s UolIPU0D Apoq 8y Buisn
uolusodwod sseoled pue sjodep e} Apog Bunoipaid Joy suolenbs jseq pue (QSH) suoiBIASp pIepuUR)S jenpisel ‘(;4) siueroye00 uoneULLB)EQ ‘2 o|qel

127



08'¢96 £9°Ce 260 e S6°G¥8 g8'0 [e} JO 1e) snosuenoqns [€]0 |
62’951  LE'GS1 990 1S'ey £6'€591 €¥0 SeigaloA fie} | /-O-G JO B} SNOSUBINdgng Ye} Jejnosnuiaiul ssedle)d
889 GG'0 180 100 g0 L/°0 BIGOUSA B}, JO Je snosuenogns uT 1B} JBnosnuIalul SSeoled U
69°/2.L €.'861 26’0 6¢'0¢c L0'6¥8 G880 BIQOUOA |IB] | € JO 1B} SNOSUEINOGNS
L0c8ll 09'GlL S6'0 896 680 68°0 BIQSUOA |iE] g 40 1B} SnOBUEINOgNS
89'89¢L LG'66 180 LLEL €080} 9.0 BIGOUOA [IE] | | JO 1B} SNOSUEINDANS le} Ie|nasnuwiiojuj ssedle)
£€°¢ GO’ ¥6'0 600 9¢'0 880 jutof ebuely [eusals Jo e} |ejo} U
o Ry 62’ S6°0 LLO §20 68°0 wiof efuew feuI2)s 10 1B} JB|NOSNWISIU| U]
m Sr'S 190 68°0 L0°0 0 080 ol ejbueny [eusa)s o Je) snosueINOgNS U 1B} Je|nosnuuialul SSeoJed Ut
[} 19°€98 Gcol 66°0 .80 8E'6LE 86°0 jujof arenbs sequun| jo yej [el0]
Qm 60'968 6¥'cc 86°0 S0°}t 9C'eLy 96°0 1ol @senbs Jequin| Jo e} Jejnosnunelu|
© 90°€16 G081 160 LO'L ¥E L6V 860 ol arenbs Jequin| jo Je} snosuelnogng Je} Je[nosnwilaiul ssealen)
.m SL'e 00’1 68°0 €10 29'0 620 (e} JO 1B} SNnosuUBINOgnNS {B)0} U7 1B} SNOSUBINOQGNS SSBOIED U
kS le'9S6 1GG81 190 9989 98'6c¢cc 80 selqeueA e} /-9-G JO e} SnosueInogng e} snosuelnNodqns ssedled
= 08'S 160 180 910 080 G9'0 BIGSUSA |IE} 7 JO 1B} SNOBUBINOYNS UT] 1B} SNOBUBINOGNS SSEOIED U
m £1°'88- ¢6’Lie 180 0LcE 20'89¢c| 9.0 BIQOUSA JIE] € JO 1B} Snosuenogng
o 9l'Iey leevl 160 8v'Gl 66'cvLI €80 BIGOUIAA |IE] ¢ JO 1B} SNOBUEINOONS
B ' 8cS ] AN ¥8°0 cl6l 1E°90G1 WAY] BIgoUaA |le} (| JO 1B} SnosUBINOgNg e} shosuelnogns sseale)n
@) gL'e €6°1 160 O 1€°0 G860 juiof e|buely [eulels Jo 1ej [e10} U]
' 16'¢- cgc 960 L0 60 c6'0 wwiof ejfuely [eulals Jo Je} JejnosnuLBu; U
p= 8¢ 9kl 960 80°0 9€0 €60 1ol ejbuels] jeulals Jo 1Bl SnosueNOgNs U 18] SNOBUBINOYNS SSEOJED U
& St'6e- eLel 660 250 G6°0SY 160 ol arenbs Jequini Jo 1e} [e10 L ‘
T £€6°G2 cG'8¢c 160 q/l'l 8¢'/89 76'0 jutol erenbs Jequini Jo 1B} JenosnuiIe| Je} snosueNdqns sseasen
O €6 €80 860 $0°0 ¥2'0 160 wiof arenbs requin| jo 1e) snoaUEBINOGNS U 1B} SnNoaUBINOgNS SSBJJED U7
1dsoselu] adojs g x>mm asy M (x) “1eA wuspuadapu| (A) “rea uspuadeq

uonisodwoo sseoseo pue sjodep e} Apoq Bunolpeid Joy suonenbe 1seq pue (QSH) suolelAsp plepuels [enpisel ‘(.H) SiusIole0d uoleulwaad

("wo0nD) Wblem el pue s8100s uonipuod Apoq ay) Buisn

‘¢ 9lqeL

128



%
O
c
c
O
O
c
@
S
LS.
O

=

5
)

=
»
c
o

=
o

O
=
<C
LLI
L
©)

Gh'e G6'0 ¥6'0 800 L0 690 €1 JO 1e} snodUBINOYNS [B10} U 1ey Asuppy u

LLLES g L0l €0 ¥S'v2 G0'EE6 ¥5'0 seiqaueA Jiel , /-9-G JO 1B} snosuelnogng

ervrl  vLp9l 1670 081 /5095 €80 BIgOLIeA jlB) 7 JO I8} snosuenogng

28'GLL  GB'0CI 06°0 POPL 8€'/8G 180 BIGaLISA JIB] € JO e} snosuBINOgNS

2Lty 18'89 1670 L2011 29v.S 28’0 ©IqeLIaA |ie} | 2 JO Je) snoauenognsg

ey €829 88'0 €18 6£°079 820 BIGOUSA 1€} (| JO Je) SnosuBNognNg 1ey Asupry

18°1L- 191 ¥6°0 GL'0 2o 880 Juiof sjbuel jeuls;s Jo 1ej [ejo} U

20°'e- €02 £6°0 6L°0 S¥'0 180 ol e|buel [euse)s Jo Te) JenosnuLIeIUl U

20e 66°0 16°0 LLO 0S50 €80 Juiof e|6uels [euIS)S JO TB) SNoBUBINOQNS UT

ye'e ¥6'0 86'0 S0°0 20 96°0 juiof ayenbs Jequunj Jo 1e} fejoy uq

ve'e oLk 160 90'0 820 S6°0 Juiol a1enbs Jequiny Jo 1e) Jenosnwiel U

¥8'¢ ZAY 160 S0'0 0’0 ¥6°0 1uof arenbs requinj Jo ey snosuenogns U 1e} Asupiy u

ov's8 €e'e 06'0 6€'0 LLEZ6 180 e} JO Ye} snosueINOgNS [elo |

[ZlPL  GL'SL €90 LS vLSLL 60 seiqeueA |le)  /-9-G JO IB} snosuBINOgNS

P19 86'GZ 980 2oe Sy'2Ll G0 BIgaLIaA Ie] 7 JO Je} SnosuBInogns U

80°'2S 1102 S6°0 vl L yAwAA 68°0 BIGeUiaA [1B] € JO JBf snodueInogns

IG'G0L 2oLl £6°0 80'L G9'6. /80 BIGOUOA |1 |, Z JO &) SnosuBINogNg

/S'1gL 056 180 9L 6v'62L 990 BIQelaA |IB} (| JO Jel snosuenogng lej olnjed

/8L~ 191 ¥6°0 GL0 Zvo 880 Jutof ej6uel) [euls)s Jo 18} |10} U]

8G'2- oL ¥6°0 G1'0 vE°0 880 Juiof eBuel} [eLIs)s Jo Je) JenosnuLIBul U

lE2 8/°0 060 60'0 £¥'0 080 1ol o|fuel} [BUIS]S JO JB) SNoBUBINOgNS U

£6°L 2.0 ¥6°0 90’0 €0 88'0 juiof ayenbs equunj Jo 1ey [e10} U e} olajed U7

¥5'08 AN 260 €20 91'68 ¥8°0 lulof arenbs lequin| Jo Ye} sejnosnuua)ul lef olnjed

v0'e .60 ¥6°0 500 ££°0 68°0 Jutol asenbs iequinj Jo 1ef snosuenogns U 18} oinjed U
ydoosou]  edojg ag xAs asy -d (x) “xen yuapuadepuy (A) "reauspuedeq

uomisodwod sseaseo pue sjodep jey Apoq Bunoipeud Joj suorenbe 1899 pue (

("u0D) WbIemMm o)) pue $81008 UOHIPUOD Apog 8y} Buisn

ASH) suofelrsp piepuels [enpisel ‘(;4) swsoIe0o uoneUIWIBIRg ‘2 o|qel

129



(79}
O
c
c
O
0
c
@
=
O
=
5
O
=
0
c
O
=
o
O
=
<
LLI
L
)

AN 2r's €80 880 2ses 69'0 seiqeuen ey /-9-G Jo 1B} snosueinogng
I8¢ 197 ¥6°0 $5°0 6891 260 BIQSUBA JIE} 7 JO 18} SNoBUBINOgNS
£L°¢- 65'S ¥6'0 8%°0 66'61 680 BIQOHOA (1B} € JO T8} SNOBUBINOGNS ey ey
611 980 96°0 290 Ge'0 260 BIGOHOA le} g JO 1B} SNosuBINogns U ed [lB1 U
25’80y 90°0LF 86°0 G0 Geel 96°0 BIQOUOA 1B} (| JO 1B} SNOBUBINOgNS 1€} el
£6'€5L v6'6% L6'0 .86 ZLeeet ¥8°0 [[e} JO Y&} snosueinogns [ejo | Je} sseOIeD jey [ej0]
eL'9 120 98'0 010 050 ¥2°0 ®BIQEUOA |IB} 17 JO TB) SNOSUBINOQNS U] 18} sSBOJED JBY [B10} U]
8v'6ly 1E'¥62 16'0 08'2¢ YE2LE) €80 ©IQOUOA |IE} € JO 1B} SNoBUBINOGNS
¥1°€801 L8 LLL ¥6°0 96°'G} G9'6Y L 880 BIQOUDA (1€} , 2 JO 18] SnosuBinogng
SO'v6LL  LE'6FL 180 0,02 6.°0€91 G/°0 BIQOUIDA 1B} (| JO JB SnosuBINognS Tej sseoJed ey [B10]
G9°0 or'L 160 60°0 920 €60 juiof a[buel [euIB]S JO 1B} [B10] U
280" 691 96'0 rAN) 620 260 juiof ejBuel [eulels Jo ye} Jejnoshuisiul U
eL'Y 280 £6°0 800 Ge'0 180 juiof a(Buew) |eulsls JO 1B} snosuBINdgNS Ul 1] SSEBOJED j[ey [Bjo} UT
69°LLS av'si 66'0 240 81'¥8¢ 66'0 ol asenbs requuny jo 1.} [e10|
1G'9€9 €168 86°0 991 G0'€S9 960 ol arenbs yequunj Jo e jenosnuiioiuj
29°'¢e9 GS'/3 860 el 96709 /60 E_o_ alenbs Jequn| Jo 1e} wsomcmason_sw 1e] ssedled jley |elo
Lr'e/0€ 619G ¥6°0 LYl 91" 10SE 88°0 [fe} JO Jej snosuBINOgNS (B0 L
01'€29G6  G6°/S/ 0,0 62’681 SEV6LL 6%°0 seiqayen ey /-9-G JO I} snosuBInagng
6,092  LL08LL 68°0 G8'6¥ 1 L6679 6.0 BIGOUIDA [[€} 17 JO B} Snosuenogns
Lokl 22el6 26'0 82'26 LO'198¢E 680 ©IQOUSA |Ie} € JO JB) SnosuBINogns
gegogy  L0°GeS ¥6°0 06'9% ¥0'99v¢ 88°0 BIQOUDA [IE] 2 JO 1B) SnosuBINognS
25'80vy  90°0.L¥ 06°0 G9'9S £0'Coby 080 BIQOUOA (1B} | JO 1B SnosuBInogns
l6'v6ey- 6118 96'0 16°'S 09'2882 26'0 1ol a|bueln (eulsls Jo Je} [elo} 1e} Apoq [eloL
82’1 29’1 G6°0 AN 620 L6'0 ol s|buel) [euials JO Jey IejnosnuLIs; U 18} Apoq [e101 U
oL'8.t £8'6/1 £6'0 GA LY 18€ 98'0 ol sfueLl [eusals Jo Jej snosueINOgnS 1e} Apoq [el01
L9'S €40 66°0 €00 GL0 86°0 luiof arenbs requiny Jo Je} |10} U]
£9'G 980 86°0 GO0 020 G6'0 1ol arenbs requin| Jo e} JenosnuBul U 18} Apoq [e10} U
ge /g6 6L'€8 86°0 L'y 66°1L002 96°0 ol arenbs requin| fo Je} snosueiNdgnNg ye} Apoq feyo
1deois) ado|g ag XA_s asy -4 (x) “rea uspuadepu] (A) "yen uepuadeq

uonisodwod sseosed pue sjodep e} Apoq Bunoipaid Joy suoienbe 1s8q pue (GSY) suolieirsp prepuels [enpisal ‘(1) sweloyje00 uoneUILLLRA

("u0D) wWblem oAl pue $8100s uonIpuod Apoq ey} Buisn

‘¢ elgel

130



CIHEAM - Options Mediterraneennes

References

Colomer-Rocher, F., Morand-Fehr, P. and Kirton, A.M. (1987). Standard methods and procedures for
goat carcass evaluation, jointing and tissue separation. Livest. Prod. Sci., 17: 149-159.

Cuthbertson, A. (1978). Carcass evaluation of cattle, sheep and pigs. Wid. Rev. Nutr. Diet,
28: 210-235.

Delfa, R., Teixeira, A. and Colomer-Rocher, F. (1989). A note on the use of a lumbar joint as a
predictor of body fat depots in Aragonesa ewes with different body condition scores. Anim. Prod.,
49: 327-329.

Delfa, R., Teixeira, A., Gonzdlez, C., Gosalvez, L. and Tor, M. (1994). Relationships between body
fat depots, carcass composition and body condition score in Blanca Celtibérica goats. Options
Méditerranéennes - Série Séminaires.

Hervieu, J., Morand-Fehr, P., Schmidely, P.H., Fedele, V. and Delfa, R. (1991). Mesures
anatomiques permettant d'expliquer les variations des notes sternales, lombaires et caudales
utilisées pour estimer I'état corporel des chevres laitiéres. Options Méditerranéennes - Série
Séminaires, 13 : 43-56.

Russel, A.J.F., Doney, J.M. and Gunn, R.G. (1969). Subjective assessment of body fat in live sheep.
J. Agr. Sci., Cambridge, 72: 451-454.

Santucci, P.M. (1984). L'état corporel des chévres laitisres dans les sytémes d'élevage corses:
méthodes d'éstimation. Réunion de sous-réseau de recherches caprines, FAO, Grangeneuve,
Switzerland.

Steel, R.G.D. and Torrie, J.H. (1981). Principles and Procedures of Slatistics. A Biometrical
Approach. McGraw-Hill International Book company, (3" edition), pp. 633.

Teixeira, A., Delia, R. and Colomer-Rocher, F. (1989). Relationships between fat depots and body
condition score or tail fatness in the Rasa Aragonesa breed. Anim. Prod., 49: 275-280.

131



