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wider, the turbulence would have 
reached farther down. If such is re- 
quired for larger samples, a can that 
is also taller may be used. 

The pointer on our scales stayed a 
constant distance from, the hook. 
This was distance enough for our 

Effect of Delays in Inoculum 
Colleciion on Artificial 
Rumen Digesfibilifies 

Henry A. Pearson1 
Rocky Mountain Forest and Range 
Experiment Station, Flagstaff, Ari- 
zona. 

Highlight 

Range forage samples were di- 
gested (in vifro) with rumen inocu- 
lum collected after delays of 2, 6, 10, 
and 14 weeks after fhe forage collec- 
tion. Inoculum collected after the 6- 
week delay gave equivalent forage 
digestibility values as the a-week de- 
lay: IO-week inoculum delay resulted 
in digestion values statistically re- 
lated to but lower than the a-week 
delay values. Inoculum collected after 
a 14-week delay could not be used fo 
estimate range forage digestibility. 

The artificial rumen (in vitro) di- 
gestion technique, which simulates 
natural digestion, is used to measure 
the nutritive value of forages for 
domestic livestock and wildlife. 
Since many forage samples can be 
analyzed easily at the same time, the 
technique has been increasingly used 
in recent investigations of range 
forage. 

Several aspects of the technique 
are still in developmental stages. 
Problems in inoculum preparation 
and source, length of fermentation, 
fineness of grind and substrate in- 
fluence, and drying temperature 
have been discussed by several in- 
vestigators (Johnson, 1963; Shelton 
and Reid, 1960; Tilley and Terry, 
1963; Van Dyne, 1962). The question 
has been raised as to the validity of 
using inoculum from an animal fed 

1 Range Scientist, located at the Sta- 
tion’s project headquarters at Flag- 
staff, in cooperation with Northern 
Arizona University; central head- 
quarters are maintained at Fort 
ColZins, in cooperation with Colo- 
rado State University. 
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sample-no matter how light-to be 
down out of the weather, while the 
pointer remained above the rim of 
the can where we could read it. For 
other types of scales, it may be ne- 
cessary to lengthen the hook 3 or 4 
inches in order to have the samples 

on a different kind of feed than the 
one being evaluated (Bezeau, 1965; 
Shelton and Reid, 1960; Van Dyne, 
1962). For example, Van Dyne 
(1962) found that inoculum from 
animals fed high-quality alfalfa hay 
produced higher digestion values 
than when inoculum came from ani- 
mals fed low-quality oat hay. Neither 
of the inoculum-source animals were 
fed on the kinds of feed being evalu- 
ated. 

Before in vitro digestions can be 
made, freshly-collected range forage 
must be dried, ground, and weighed 
into digestion tubes or containers. 
After the forage has been prepared, 
rumen inoculum is collected from 
animals and added to the forage. 
This process usually requires a week, 
and sometimes longer. Therefore, 
the activity of the inoculum collected 
just prior to digestion trials may be 
different than it was when the for- 
age was collected. 

This paper presents results from 
artificial rumen digestion studies of 
range forage with different delays in 
inoculum collection. 

Methods 

The study was conducted on the 
ponderosa pine (Pinus ponderosa 
Lawson) range type of northern Ari- 
zona (Pearson, 1964). Forage sam- 
ples consisted of Arizona fescue 
(Festuca arbonica Vasey) , mountain 
muhly (Muhlenbergia montana 
(Nutt.) Hitchc.) , sedge (Carex spp.) , 
bottlebrush squirreltail (Sitanion 
hystrix (Nutt.) J. G. Smith), and 
mixtures of these species. The for- 
ages to be examined were prepared 
for digestion trials within 2 weeks 
after collection. At the end of the 
second week, inoculum was collected 
from rumen-fistulated cattle that 
were grazing on the range where the 
forage was collected (source 2). In- 
oculum was also collected from the 
cattle at 6, 10, and 14 weeks (sources 

(especially very light ones) in still 
air when the weights are read. It is 
also helpful to have a pebble of 
known weight in the bag with a 
lightweight sample to make it hang 
vertically and not touch the side of 
the stilling well. 
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FIG. 1. Relationships of range forage di- 
gestibility (in vitro) with inoculum 
sources collected 2 and 6 weeks (upper 
graph) and 2 and 10 weeks (lower 
graph) after forage collection. 

6, 10, and 14)) and samples from 
original forages were again digested 
with these inoculum sources. Inocu- 
lum for the digestibility compari- 
sons came from animals grazing on 
the same range, but on vegetation in 
different stages of maturity. The di- 
gestion technique used was that of 
Tilley and Terry (1963)) with the 
filtration procedure of Alexander 
and McGowan (1961). Each forage 
digestibility sample was analyzed in 
triplicate. 
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Resulis and Discussion 

Forage digestibilities obtained with 
inoculum sources 6 and 10 were 
highly correlated (P< 0.01) with 
forage digestibilities obtained with 
inoculum source 2 (Fig. 1). The re- 
lationships between inoculum 
sources are expressed by the equa- 
tions X2 z 2.7 + 0.959X6 and X2 = 
19.0 -t 0.652X10, where the sub- 
scripts of X indicate the inoculum 
source (weeks elapsed between for- 
age. collection and inoculum collec- 
tion) . Digestibilities determined for 
inoculum source 14 were not signifi- 
cantly related to digestibilities with 
inoculum source 2. Since the first 
regression is nat different from a line 
through the origin with unit slope, 
digestibility values from sources 2 
and 6 may be regarded as equiva- 
lent. This is obviously not true for 
the second regression and a calibra- 
tion equation must be used for esti- 
mating digestibility. 

From these f o r a g e evaluations, 
with inoculum source 2 as a stan- 
dard, it appears that digestibility 
could be determined with inoculum 
collected up to about 6 weeks after 
forage collection. If inoculum col- 
lection is delayed 10 weeks, a cali- 
bration equation is required for es- 
timating digestibility. Inoculum col- 
lected 14 weeks after forage collec- 
tion can not be used to estimate di- 
gestibility. These findings not only 
support the n e e d for inoculum- 
source animals grazing the kinds of 
forages to be evaluated, as recom- 
mended by other workers, but also 
show a need for expediency in proc- 
essing artificial rumen digestibility 
determinations. 
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Highlight 
The close relationship bet wee n 

wafer intake and animal gains needs 
fo be invesiigafed for beef caifle 
under rangeland conditions. Wafer 
qualify and distribution have nufri- 
tional implications and may contrib- 
ute more fo the desired level of live- 
siock performance than commonly 
believed. If true, this would inspire 
and speed up ihe development of 
potential sfockwafer sources, en- 
hance ihe benefit-cost rafio of eco- 
nomic considerations, and be useful 
fo range management generally. 

Water for livestock use on the 
western range is taking on a “new 
dimension.” Range managers are 
giving more attention to the fact that 
water-like protein, energy or vita- 
min A-serves a vital role in animal 
nutrition. In fact, water may well 
belong in the category of nutritional 
deficiencies that contribute to poor 
livestock performance on many 
areas. 

Abundant, well-distributed water 
supplies should reflect the additional 
quality of being suitable for livestock 
to drink. Consideration to water 
temperature, degree of contamina- 
tion, accessibility, and frequency of 
occurrence are important, especially 
during hot weather when water re- 
quirements are high. For example, 
the Agricultural Research Service 
has determined that on Southwestern 
ranges l,OOO-lb cattle required seven 
gallons at 40 F, whereas at 90 F 
they required 17 gallons/day.1 

Generally, water consumption is 
regarded as the greatest limiting fac- 
tor in cattle feed intake and animal 
gains. Insufficient water intake ad- 
versely affects consumption of dry 
matter and milk production of dairy 
cows (Sykes, 1955). Probably beef 
cows on the range are affected in a 
like manner to the detriment of 
young growing calves. Also, to carry 
a l,OOO-lb steer from a maintenance 
ration to the point of producing max- 

1 Skovlin, Jon M. 1963. How to im- 
prove cattle distribution. Paper 
presented at Washington State Uni- 
versity Range Management Work- 
shop, February, 1963. 

The task of providing abundant 
locations of stock water on a range 
creates major problems, especially 
where arid conditions are further ag- 

imum gains, the water requirements 
are almost doubled (Winchester and 
Morris, 1956). Such studies show that 
a close relationship exists between 
water intake, consumption of dry 
matter, and animal gains. 

This would indicate that abundant, 
clean, fresh water, properly distrib- 
uted, is one of the key factors in get- 
ting good range gains through better 
cow condition and calf weights at 
weaning time. This principle is often 
overlooked in planning water needs 
for grazing units on a ranch. Also, 
observations and reports of livestock 
performance under western range 
operations do not always express the 
production capability of these lands 
because of unfit or insufficient wa- 
ter supplies which actually deter 
normal gains. More information is 
needed to determine the effects of 
plentiful versus inadequate water on 
milk and meat production of beef 
cows and on other beef cattle under 
rangeland conditions. 


