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Abstract: A predicdo das fragBes digestiveis do extrato etéreo (EE) e dos
carboidratos nado fibrosos (CNF) é importante para se quantificar o conteddo
energético das dietas de caprinos e ovinos. No entanto, estes estudos ainda sao
limitados sob condi¢des tropicais. O objetivo do estudo foi desenvolver equacoes,
para estimar as fracfes digestiveis do EE e CNF de dietas de pequenos ruminantes.
Foi realizada uma meta-analise a partir de 27 experimentos (21 com ovinos (n=766),
e seis com caprinos (n=156)). Coeficientes de digestibilidade verdadeira e
contribuicdo fecal metabdlica foram os principais parametros ajustados aos
modelos. Componentes nao fibrosos foram avaliados pelo teste de Lucas para
obtencdo de coeficientes de digestibilidade verdadeira. Nao houve efeito das
espécies sobre o coeficiente de digestibilidade verdadeira ou contribuicéo fecal nas
equacdes que estimaram o EE e CNF digestiveis. Dessa forma, um Unico modelo
conjunto foi gerado para caprinos e ovinos. Os modelos propostos foram: EEd =
0.8418 x consumo de EE (g) - 1.8171; e CNFd= 0.8706 x consumo de CNF (g) -
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14.3927. Conclui-se que os moldelos propostos sdo adequados para serem

aplicados sob condic¢des tropicais.

Palavras-chave: caprinos; fracao digestivel; entidade nutricional; ovinos

Introduction

Equations to estimate the total digestible nutrients (TDN) of small ruminants’
diets from chemical composition, in tropical conditions, are still not available.
Considering that the digestible fractions of ether extract (EE) and non-fiber
carbohydrate (NFC) are related to the energy content available in feeds, prediction
equations could be fit based on this principle, estimating energy availability from
chemical composition of feeds, since the chemical analysis are fast, cheap and

executed routinely (Cappelle et al, 2001).
The main objective of this study was to develop equations, by means of a
meta-analysis, that predict the digestible fractions of EE and NFC from different goat

and sheep diets under tropical conditions, from the chemical composition of feed.

Material and Methods

This study was composed by two sub models to estimate nutrient apparent
digestibility. The original database used in this meta-analysis consisted of a total of
902 animals from 27separate studies with goats (6 studies; n=156 treatment means)
and sheep (21 studies; n=766 treatment means) conducted in Federal University of
Bahia, Bahia Southwest State University, and Santa Cruz State University facilities
between 2013 and 2016.Data were collected regarding species, performance,
dietary composition (% of DM), nutritional fractions intake (g/day) and apparent
digestibility (%).

True digestibility coefficients and metabolic fecal contribution were the main

parameters fitted to the models. Non-fiborous components were evaluated by the
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Lucas test to obtain true digestibility coefficients. Sub-models for EE and NFC
followed the same presupposition based on Lucas Test (Lucas & Smart,1959).

The models were evaluated on the basis of Akaike’s information criterion
(AIC) and root mean square error (RMSE) adjusted to random study effect according
to St, Pierre (2001). The comparison between mathematical adjustments was
performed using MES program (Model Evaluation System, version 3.1, Texas A&M
University) according to Tedeschi (2006). Predicted and observed values were
considered to be similar when the null hypotheses were not rejected. All statistical

procedures were performed using 0.05 as critical level for Type | error occurrence.

Results and Discussion
There were no effects of species on the slope coefficient of the equation of
digestible EE (P = 0.11) indicating that the true digestibility of these components
remains regardless of the animal species. Thus, according to the estimates, one
equation was obtained for both sheep and goat:

dEE = 0.8418 x EEI (g) — 1.8171 (12 = 0.9580; AIC =1858.6)

where: dEE= digestible EE, 0.8418 = estimate for the true digestibility coefficient of
EE, EEl = ether extract intake, 1.8171 = estimate for the metabolic fraction
contribution of EE on both sheep and goat.
The NFC equation indicates that the true digestibility of this component,
represented by the slope coefficient, also does not depend on the animal species (P
= 0.27). The metabolic contribution was not different for sheep and goat, therefore

representing joint equations for digestible NFC, as follows:

dNFC = 0.8706 x NFCI (g) — 14.3927 (12 = 0.8774:AIC =1962.6)

Promogao e Realizagao: Apoio Institucional: Organizagao:

Ry 0o '
SOCIEDADE 9 i : PUC (z “ U FG [
(S Frh 4 AZEG v BRI 37 € SRIS win

& 2 Universidade
associagdo brasileira Golano Estadual de Goids EVENTOS
de zootecnistas



ZOOTECNIAEEIBRASIL

Centro de Convencdes da PUC-GO | Goiania-GO
27 a 30 de agosto de 2018

55)‘3

REUNIAO ANUAL DA
SOCIEDADE BRASILEIRA
DE ZOOTECNIA

Z0O0
atec

28° CONGRESSO
BRASILEIRO DE
ZOOTECNIA

CONSTRUINDO SABERES, FORMANDQO PESSOAS E TRANSFORMANDO A PRODUCAQO ANIMAL

where: dNFC= digestible NFC, 0.8677 = estimate for the true digestibility coefficient

of NFC, NFCI= non-fiber carbohydrate intake, 14.3927 = estimate for the metabolic
contribution of NFC fraction for sheep and goat.

The accuracy of EE and NFC estimates were confirmed by the high
aggregation of the data points for the constructed animal data, even with the
adoption of a joint intercept and slope coefficient (Figure 1).
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Figure 1 Relationship between predicted and observed values of the diet content

(g/kg dry matter) of apparently digestible non-fiborous carbohydrates and
ether extract

Conclusion
The sub-models proposed for estimate the dEEd and dNFC in diets for goats
and sheep are adequate to be applied under tropical conditions.

Acknowledgments

Financial support for this research was provide by Coordination of

Improvement of Personal Higher Education (CAPES) and Foundation for Research

Support of the State of Bahia (FAPESB).

References

Promogao e Realizagao:

SOCIEDADE
BRASILEIRA
DE ZOOTECNIA

Apoio Institucional: Organizacgao:
(1 1]
[ ] ]
[ 11}
am

1= s @ I
> Az E R D gurs

& dadh
associagdo brasileira Golano Estal ﬂ il de Goids EVENTOS
de zootecnistas



200
55"? ztec
ZOOTECNIAEIBRASIL oo ®  Soec

a — BRASILEIRO DE
Centro de Convencdes da PUC-GO | Goiania-GO DE ZOOTECNIA ZOOTECNIA

27 a 30 de agosto de 2018

CONSTRUINDO SABERES, FORMANDQO PESSOAS E TRANSFORMANDO A PRODUCAQO ANIMAL

Cappelle, E. R.; Valadares Filho, S. C.; Silva, J. F. C.; Cecon, P. R. 2001. Estimates
of the energy value from chemical characteristics of the feedstuffs. Revista
Brasileira de Zootecnia 30:1837-1856.

Lucas, H. L. and Smart, W.W.G. 1959. Chemical composition and the digestibility of
forages. p. 23-26. In: Pasture and crop improvement conference. Mississipi,
State University.

Tedeschi, L. O. 2006. Assessment of the adequacy of mathematical models.
Agricultural Systems, 89:225-247.

Promogao e Realizagao: Apoio Institucional: Organizag&o:

SOCIEDADE 9 / 2E¢ EE' 3 .‘ UFG L
@ i i z A;E@ INSTITUTO g gé], ACS < ‘.“ R Mn

DE ZOOTECNIA - Universi rh»
associagdo brasileira Golano Estadual de EVENTOS
de zootecnistas



