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Summary

Diets for livegtock (Bos taurus, Eguus caballus, QOvig aries) can be pre-
dicted using the same model and feraging consirsints which expglain the diets
of vwild mammalian herbivorez (see this volume], The cropping rates are dii-
ferent for wild herbivores in natural coamunities and domestic herbivores 1in
managed pastures becausge of diiferent distributiona cof food plants.

I. INTRODUCTIOHN

In a reviev of herbivere diets (Belovsky 1986a), domestic and vild herbi-
vores of the same family and similar body size were often cbserved to diffar
in their diet choices, even vhen the plant bicwass and composition of their
habitats were similar. Wild herbivore diets can be predicted using a8 model
that maximizes their daily energy intake given conatraints for dailly digestive
capacity, feeding time and nutriticnal requirements (this volume; Belovsky
1986a). Given diet differences, do domestic herbiveres also choose diets that
ere conaistent vith this model? This seems likely since domestic herbivorea
should have the same faraging congtraintz as wild species and man'a artificial
selection should atrongly select for individuals that maxioize energy intaxa,
a aajor determinant of productivity. Thereicre, the foraging medel paramstars
for domesgtic species were examined for differences with wild zpecies.

II. HETHODS

Cattle, horse and sheep were studied nesr Moiese, Montana, U.S.A. Horses
yere atudied on native Palouse prairie, the site used to study wild apecies.
Cattle and sheep vere gtudied on irrigated and seedad paatures.

The foreging model and its parameters are presented and discussed elge-
vhere 4in this volume. The methode employed to measure model parametera are
presented elaovhere (Belavsky 1986b). The cobserved livestock diets vwere
mesgured ag the propartion of dry wt intake of grasaes and forbsz using wicro-
histological techniques for feces (Belovsky 1386b), and cowpared with the diet
predicted using the model. Cattle and sheep diets wvere compared with the
diets of comparable wild herbivores on the native prairie, bison (Bison bison)

and bighorn sheep (Oviz canadensgis), reapectively.
Yegetation on the prairie (1@ sites) and pastureland (1 site) vere com-

pared {Belovsky 1988h). A minimum of ten 2.1 =2 plots ¥yere clipped at each
site. Biomasa (g dry/m2) and percent grass by biomass vere measured. Diastri-
bution of grasses and forbg vas measured in terms of "patchiness" (contagiocus
ve. digpersed) and asesociation between grasses and forbs (positive ve. nega-
tive). Patchiness is measured by skevnese (Sokal and Rohlf 1981). A signifi-
cant pogitive skevness coefficient indicates a "patchy” (contagious) distribu-
tion. Agsociation i meagured by Spearman Rank Correlaticn; a significant
negative value denotes that grasses aand forbs occur in different places.

III. RESULTS AND DISCUSSION

The wild and domestic species pairs have differences in their diets
{cattle va. bison: @.77!0.Q07 gramas, N=5, vs. 0.93!0.04, N=235; t=7.72, p<0.@S;
sheep va. bighorn: 0.8910.087 grass, N=5, wvs. 0.26!0.85, N=3; t=15.83,
p<R.01)., Thiz occurs although no differences in the relative abundance (.85
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grass vs., Q.70%0.26, N=10, - t=0.55, H.S5.) or biomaass of vegetation (116 g/m2
va., 18979 g/m2, N=18, t=1.8, H.S.) exist in the pasture va. native prairie.
The foraging models for the domegtic species appear in the figurs. As
vild species, the predicted diets vhich maximize @nergy intake are not
forent from the observed diets, using a x2 goodnegs of fit test.
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Linear programming mcdels for a horse (A), sheep (B) and cattle (C) are
preganted. Each constraint equation is marked: digestive (D), time (T)
and energy (E). The energy-naxisized diet ip marked (EM); the cbaerved
dist iz wmarked vwith o, Diets satiafying the congtraint= are in the
ghaded region. The dashed line is described in the text.

FORB INTAKE (ko dryAday)

Digeative capacity and nutritional constraints for comparzble wild and
doaggiic herbivorga are aiailar. However, w=aajor differences in feeding time
congiraints exiat, These diffsrences arise in the cropping rates, =iaze the
vild and domestic gpeciss have coaparable daily Ifeeding tises (asin/day!l.
Cropping rates diffsrences are due to hov feeding time is utilized rathsr than
cropping rate msgnitudee since relative and absoclute abundances af vegztaticn
'in prairie and pasture are the ganme. _

Fesding time constraints for wild herbivores (this volume!} are based an
forbs and grasses being in different locations (negative associations) ac they
cannot be asearched for at the sawe time (non-gimultanecua searchi, The vege-
tation in the prairie and pastures are not different in the ‘“patchiness™ of
their distributions (Skewness Coefficients, reepectively: 1.621.1, H=2Q va.
1.6, N=2, t=@, HN.5.). Hovever, they do differ in their associationz cf
grasses and forbes (Spearman Rank Correlation: -8.31#@. 17, H=10 wva. .23,
t=3.2, p48.25), In the pasture they co-cccur (pogitive asscciation), ensbling
the cattle and sheep to seerch for them at the aame time (2isultanscus
gearch). The shapes of the feeding time congtraints will be differeat under
theae search wmodes (Belovsky, submitted); compare the horse (A) Ifor ncn-
ginultanecus gearch and catile (B) and sheep (C) for simultaneous search.

Simultaneous gearch praovides greater esnergy intaxe than non-siwultaneous
gearch, becauss the forager can search for baoth grasaes and forbs 8% tas saune
time. This iz shown using the dashed lines in the figure (B,C) which present
the hypothetical non-gimultaneous search feeding constraint for couwparisen.
Sisultanecus 8earch increases energy intake by a multiple of @.%2 for sheep
and 0.12 for cattle. Therefore, vegetaticon distributions can be as important
as changing forage abundance and digestibility for herbivore preductivity; an
irportant management consideration for wildlife and livestock.
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