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The effect of pregnancy and lactation on diet composition and
dietary preference of goats in a desert rangeland

M. Melladg*, A. Rodfiguez, J.A. Villarreal, A. Olvera

Departamento de Nutriori y Alimentos, Universidad Aartoma Agraria Antonio Narro, Saltillo, Coah 25315ekico

Received 17 September 2003; received in revised form 22 March 2004; accepted 21 July 2004

Abstract

Composition of diets and dietary preference of goats in two physiological states: pregnancy and lactation, were investigated
using microhistological analysis of fecal samples. The study was conducted during the growing season in a desert rangeland in
northern Mexico. Non-pregnant goat diets contained a laRy€10(01) proportion of shrubs (70.2.38.9) when compared with
pregnant does (434t 31.2). On the other hand, pregnant goats utilized mBre(.05) forbs (48.8& 18.8) than non-pregnant
goats (28.4%12.1). Grasses made up 8% of the pregnant does diet, but this food group was avoided by non-pregnant does.
Non-lactating goat diet was dominated by shrubs (71% of the total diet) and forbs (27%), while forbs occurred inRea S
amounts in the lactating goat diets. The similarity index for all forage species (where 0 =no dietary overlap and 100 = identical
diets) was 80 for the pregnant and non-pregnant does, and 76 for lactating and non-lactating goats. This study demonstrated
that both gestation and lactation accounted for some dissimilarities in food selection of goats. Increased nutrients requirements
of these animals was associated with a higher utilization of native forbs and grasses, which suggests that, under harsh range
conditions, goats adjust their diet selection according to their nutritional needs.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction changes in the internal state of the animal, such as
pregnancy and lactation, lead to long-term changes in
The internal state of an animal is not static but dy- their diet selection or foraging strategies. In lactating
namic. Thus, it is expected that physiological changes females, the rumen expands to increase the exchange
as the animal moves through the various phases ofrate of metabolites with the blood, resulting in an in-
its reproductive cycle, will be reflected in changes in creased efficiency in nutrient absorption. This physi-
diet selection. It is widely recognized that long-term ological change in domestié(nold, 1975 and wild
(Clutton-Brock et al., 1982; Bunnell and Guillingham,
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biomass and graze for longer period of the day when July is normally the wettest month with rainfall av-

compared with non-lactating animal€l(tton-Brock eraging 5.8 cm. Average maximum daily temperatures

et al., 1982; Penning et al., 1999 his has been seen range from 28C in January to 37.2C in July. Aver-

as a strategy in which large ungulates increase foragingage minimum daily temperatures range fres.7°C

time and consequently energy intake, to accommodatein January to 12.3C in July. Elevation varies from

high energy demands at the expense of the time de-1270 to 1330 m with level or gently rolling hills. Soils

voted for other activitiesRergman et al., 20Q1Ewes of the study area are mainly silty underlain by calcium

select a diet that meets the physiological needs of ad- carbonate hardpan.

vanced pregnancydpoper et al., 1994 however, as

pregnancy progresses forage intake decred3astio 2.2. Animals and their management

et al., 1994. Similarly, sheep can increase their intake

to compensate for the extra energy expenditure during A commercial flock of goatsn(= 250) of undefined

lactation Doney etal., 1988 Thereis lack ofinforma-  genotype (mixture of dairy criollo goats), were used

tion about how pregnancy and lactation affect foraging in the present study. Animals were penned near the

strategy of goats in arid ecosystem. Thus, the objective household at night without access to feed and water.

of this study was to investigate the roll of pregnancy Six lactating (middle of lactation) and 6 non-lactating

and lactation on diet composition of goats grazing in a goats were selected from this flock and were used to

desert rangeland. collect fecal samples. The goats gave birth in August
and were not exposed to bucks throughout their lacta-
tion. Criteria to select these animals were similar parity

2. Materials and methods (>3 parturitions) and similar size (mearS.D. body
weight 424 3.1 kg). The milk production potential of

2.1. Study site these goats was approximately 80 kg in 6-month lacta-
tion.

This study was conducted in a rural community in Also, 6 pregnhant (>110 days of pregnancy, based
northeast Mexico (L0R0W, 25°30N). This area has  on subsequent kidding dates) and 6 non-gravid adult
been used basically by goats (approximately 800 adult goats of similar age and size were used to assess the
does distributed in 5 flocks) and this rate of stocking has effect of late gestation on dietary preference and com-
been near constant (1.5 ha per goat) for several decadesposition. Fecal sampling was in October 2001 for lac-

Primary grass species include sideoats grama tating animals and pregnant does. Feces of goats (ap-
(Bouteloua curtipendula]Michx.] Torr.) and Ari- proximately 10 pellets) were obtained directly from the
zona three-awnAristida arizonicaVasey). The most  rectum.
commonly encountered shrub species is creosote- The goats were grazed on open range and were
bush (arrea tridentata| DC.] Cav.), which dominates  driven by a herdsman for 8h daily (from 1000 to
the range. Other shrubs commonly found are honey 1800 h). Grazing constraints related to diet selection
mesquite Prosopis glandulosaTorr.), lechuguilla were considered negligible because goats were taken

(Agave lechuguilldrorr.), pricklypear Qpuntia rastr- to different grazing sites every day, and animals walked
era Weber), huisacheAcacia farnesiangL.) Willd.) long distances daily (approximately 3km from the
and tarbushKlourensia cernuaDC.). Globe-mallow pen). This pattern of grazing prevented over-utilization
(Sphaeralcea angustifoli@Cav.) G. Don.)Sida abu- of the vegetation and allowed free choice among exist-
tifolia and silver-leaf nightshadesflanum elaeagni-  ing vegetative species.

folium Cav.) comprise the majority of forbs. During

the rainy season this plant community normally has 2.3. Diet analysis

38% total ground cover. Shrubs make up over 75% of

the total ground cover and grasses make less than 7% For the assessment of the diet selected, five feces

of the total vegetation cover. samples were collected from each goat on five suc-
Precipitation averages 32.2 cm, with three-fourth of cessive days. The samples were dried atGin an

the annual precipitation falling from June to October. oven for 72 h. The feces were then ground in a Willey
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