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Highlight

In vitro digestibilities of diet mix-
tures and of individual forage spe-
cies, adjusted for their relative pro-
portions in the range cattle diet,
were interchangeable.

Digestibility trials give better esti-
mates of forage nutritive value than
do chemical analyses (Cook et al.,
1962). Whether the digestibilities of
several individual forage species can
be used to infer information about
animal diet mixtures containing the
same species has been questioned,
however (Van Dyne and Heady,
1965). The investigator must assume
identical digestibility for a species
digested individually and in a mix-
ture of other species. Dietz et al.
(1962) found individual forage di-
gestibilities were not additive in pre-
dicting total digestible nutrients in
deer forage. Swift (1957) also found
nonadditive effects when feeding
concentrates with forages.

This note presents results from in
vitro digestibility analyses of indi-
vidual forage species in the cattle
diet, and their relationship to digesti-
bility of the cattle diet mixture.

Methods

Forage samples for in vitro analy-
sis were collected from a ponderosa
pine range grazing study area in
northern Arizona (Pearson, 1964).
These samples, collected at 6-week
intervals during the summer con-
sisted mainly of: Arizona fescue
(Festuca arizonica Vasey), mountain
muhly (Muhlenbergia montana
(Nutt.) Hitche.), bottlebrush squir-
reltail (Sitanion hystrix (Nutt.) J. G.
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Table 1. A weighted average diet digestibility.

‘Weighted ~  Invitro ~ Weighted

diet digestibility digestibility

Species in diet proportions (Percent) (Percent)

Arizona fescue 0203 480 974
Mountain muhly 402 46.5 18.69
Bottlebrush squirreltail .300 51.8 15.54
Sedge .040 58.7 2.35
Pine dropseed .018 50.8 0.91
Mutton bluegrass .023 67.2 1.55
Thistle .010 52.1 0.52
Lupine .004 76.3 0.31
Sum 1.000 49.61
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Fic. 1. “Weighted average” diet digestibil-
ity versus the “diet mixture” digestibility.

Smith), sedge (Carex geophila Mac-
kenz.), crested wheatgrass (Agro-
pyron cristatum (L.) Gaertn.), in-
termediate wheatgrass (A. inter-
medium (Host ) Beauv.), pine drop-
seed (Blepharoneuron tricholepis
(Torr.) Nash.), and mutton blue-
grass (Poa fendleriama (Steud.)
Vasey). Forbs such as thistle (Cir-
sium spp.), lupine (Lupinus argenteus
Pursh), groundsel (Senecio neomex-
icanus Gray), and others in the cat-
tle diet were also collected.
Forty-five pairs of 9.6-ft2 plots
(one caged, one uncaged) were lo-
cated in each of 7 experimental pas-
tures for measuring cattle diets. Each
forage species in the caged plots was
clipped to match the stubble height
in paired grazed uncaged plots. The
45 samples from each pasture were
then combined, keeping each species
separate. Nineteen of these combi-
nations were used in this study. The
clipped samples, assumed to be rep-
resentative of the cattle diet, were
used for in vitro digestibility deter-
minations. An aliquot of each spe-
cies sampled was kept separate for

tions. Species were also combined in
proportion to amount (oven-dry
weight) consumed from the paired
plots. Digestibility of this mixture
represented the digestibility of the
diet of the grazing animal, and will
hereafter be referred to as the “diet
mixture” digestibility. Digestibili-
ties of individual species were
weighted in accordance to their diet
proportions, and will be referred to
as the “weighted average” digesti-
bility. A sample diet computation is
shown in Table 1, with a known
“diet mixture” digestibility of 50.0%.

The in vitro dry matter digestion
techniques used in these studies fol-
lowed those of Tilley and Terry
(1963) as modified by the filtration
procedure described by Alexander
and McGowan (1961). Each deter-
mination was in triplicate.

Results and Discussions

“Weighted average” and “diet mix-
ture” digestibilities were highly cor-
related (r=0.975,df=17, Fig. 1). The
relationship is expressed by the
equation Y=1.017X, where Y is per-
cent in vitro digestibility of the diet
mixture and X is percent in vitro
digestibility of the weighted aver-
age. Standard errors of ftriplicate
digestibility determinations were
within 4% of the means. Since the
regression coefficient approaches 1,
these digestion wvalues are inter-
changeable: percent digestibility of
separate forage species and their
proportions in the diet can be used
to calculate diet mixture digestibil-
ity. These findings are somewhat con-
tradictory to in vivo studies where
nutritive values of forage and sup-
plemental concentrates were not ad-
ditive (Swift, 1957). These differ-
ences are not surprising since rough-



406

age-concentrate diets include a much
wider range of digestibilities than
diets consisting entirely of range for-
ages. Differences where individual
nutrients were analyzed (Dietz et al.,
1962) are unexplainable, since the
range of digestibilities was similar.
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