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Blammel, M., Grings, E. E. and Haferkamp, M. R. 2004, Fermentation profiles and degradability measurements in extrusa
diet samples collected from brome-suppressed and undisturbed pastures and thelr refationship to weight gaip of stesrs,
Can. J. Anim. Sci. 84: 105-111. The effects of suppression of annual bromes (Bromus joponicus Thunb, and Bromus tectorum
L.} by atrazine application on the nutritive quality of extrusa diet samples (EDS) collected from the esophagus were investigat-
ed, and EDS quality estimates were compared with weight gain of grazing steers. Analvsis on EDS inchuded crede protein (CP),
m vifro erganic matter degradability (IVOMD), and gas production profiles in N supplemented and unsupplemented incubation
media. Brome-suppression teaded (P = 0.07) to increase CP content b effects on gas production Kinetics and IVOMD were
dependent on incubation medium N-level. In N-unsupplemented incubations, asymptotic gas production was less and rates of gas
production were greater in EDS from brome-suppressed compared to undisturbed pasture, No such differences were found for
M-supplemented incubations, Weight gains of steers grazing brome-suppressed pastures were 16% greater (P = 0,007} than from
control pastuees. The R for the comparison of predicted and measurad gains were 0.00 (P < 0.0001), 0.96 (P < 000013, and 0.90
(P < 0.0001) using CF, IVOMD (N-low}, and IVOMD (N-rich} as the predicting varisble, respectively. Best predictions using
in vitro gas production measurements were obfained from 24 h gas volume recording (RY = 0,93, P « 0.0001% Best-fir model
{(sigmuoidal vs. exponential} depended on grazing period and N-level, and the sigmoidal Gompentz model best described meost gas
production prefiles.

>
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Blummel, M., Grings, E. E. et Haferkamp, M. R. 2004, Profil de is fermentation ef mesure de la dégradabilté des échan-
tillons venant de paturages naturels et de pitarages débarrassés du brome prélevés in exfrusa, et relations avec le gain
de poids des bouvillons. Can. J. Anim. Sci. 84: 105-111. Les auteurs ont éiudi€ les conséquences de la supprossion des espbees
annuelles de brome (Bromus joponicus Thund. et Bromus tecrorum L) par Vapplication d"atrazine sur la valeur nutritive deg
gchamilions d'aliments oblenus de Ueesophage par extrusion (EAE) puis ont comparé la gualité estimative des EAE au poids
gagné par les bouvillons mis & Pherbe. L'examen des EAE comprenait le dosage des protéines brutes (PB), la déterndnation de
la dégradation de 1a matitre organique in vitre {DMOIV) et Panalyse des gaz libérés par un milisy & incubation enrichi d'azote
(N} ou pas. L' élmination du brome a tendance (P =0.07) & augmenier lx teneur en PB, misis Ia cinétique des gaz produits et la
DOV dependent de 1a concentration de N dans le milieu d”incubation. Quand celui-¢i n'est pas envichi, Ia production asymp-
oiique de gaz est plus faible et les BEAE venant des prés sans brome libérent plus de gaz que ceux issus des piturges naturels.
On n'a pas observe cette varfation lors de Ulncubation dans les milieax enrichis de N, Les bouvillons qui paissent dans les prés
sans brome ont gagné 16 % plus de peids (P = 0,007} que ceux mis & Vherbe dans les plturages témoins. Le gain prévu et e
gain réel ont une valeur &2 de 0,90 (P < 0,0001), de 0,96 (P < 0,0061) et de 0.90 (£ < 0,8001), respectivement, quand on se
sert des PB, de la DMOIV {faible concentration de N) et de fa DMOIV {concentrasion élevée de NI comme variable de prévi-
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A reliable prediction of the effect of the prosence of annual
brovpes on animal performance by I vitro iaa:?z;zéqz;s‘;s could
assist forage and range scleptists in preliminary investiga-
tions of various research hypotheses within a smaller, fess
costly and more closely Cé,ﬂiﬁ olied experimental framework
than direct animal experimentation. Forage is largely ui-
Hred ruminally, and rostine in vitre procedures that wm“m?f:
the extent of rominal feed degradaic “en exist {Tilley and
Terry 1963; Goering and Van Soest 1970), However, these
measurements alone may nof be sensitive enough for pre-
diction of snimal response, and sdditional information such
as rate of forage degradation {National Research Couneil
(NRCy 19967 may contribuie 10 2 more comprehensive
understanding of forage quality and possibly to a betler pre-
diction of animal performance.

Fres-ranging animals graze selactively, and diet guality is
often assessed by extrusa %am;ie@ (EDS) collected from
esophageally fistulated animals (Scales of 2l 1974 Cohen
1679; Sankhyan et al. 1999 While EDS closely refiect the
botanical composition of the forages consumed. mastication
can impact the actual nutritive nature of the diet ‘Scales
et al. 1974; Cohen 1979 Sankhyvan et sl 19991 Rumen-
hepatic N recyeling may increase N content of EDS relative
to forage N through saliva, and in vitro procedures might
need to tuke this inio account by using different N-levels in
the incubation medium than those recommended for feed or
clipped forage samples. It was the aim of this work to inves-
tigale the effect of annual bromegrass reduction in natural
pasture on various in vitro ruminal fermentation characteris-
tics of EDS colizered monthly and & compare this in vitro
information with the ssasonal weight gain of vearling steers
grazing these pastores. In viro fermentation characteristics
of EDS were azsessed using the manual in vitre gas produc-
tion system of Menke et al. {1979} as modified for kinetic
measurements by Blimmel and Becker (1997

MATERIALS AND METHODS

Experimenia! Design, Pasture Infervention, and
Grazing Experimenis

Experimental design, treatment for suppression of bromes
{Bromus japonicus Thunb. and Bromus tectorum L., veg-
etational responses, and animal performance have beep
reported in detadl by Halerkamp of sl {2001gb). Briefly,
six 12-ha pastures were randomdy allocated 1o three repli-
cations of a treatment consisting of brome suppression by
atrazine ?piig,mmzz to dormant vegetation or {0 three rephi-
cations of undisturbed pasiure. Bach [2-hz pasiure was
stocked with eight Beitish-type predominantly Angus-sired
crassbred vearling steers and grazed from mid-May until
mid-Seplember 1995, Inttially, steers were weighed {mean
weight 272 kg, = 14 kg), stratified by weight and aliocated

to pasture by randemesiratified procedures. Thereafter
weights were oblained every 30 4 from non-Tasted {non-
shrunk} animals. Diet gualivy was assessed by EDS col-
lected on each pasturs every 30 d using ai least three
esophageally fistulated vearling heifers per pasture.
iuir’m had ?*xgz“z%am:ﬁ in pastures of similar vegetation
pes. Before EDS collection, heifers were penned st 1600
@naz, with access to water, fusted overnight. Collections
began the following morning at 0700, lasting approximate-
Iy 30 min. Individual EDS were thoroughly mixed by
hand, freeze dried, and subsampled for chemical and in
vitro analysis, All cattle were handled in a manner meeting
the guidelines of the Canadian Council on Animal Care.

In Viiro Analysis

in vitro gas prodoction of EDS samples was measored
essentially as described by Blimmel and Becker (1997}
using 100-mi calibrated glass syringss as incubation ves-
sels (Menke of gl 19793 with the modification that repli-
cates of 250 mg of subsirate were incubated in 20 mL of
rumen suspension. Ruminal fuid and pardculate matter
Umpm%n’*malv 50:40% were caléeca =4 from two rumen-fis-
tulated crossbred cows at 0700 info s pre-warmed CO.-
filled thermos hotile. The cows were offered ad iibitum
access to sudan- gwﬁ;a hay and received 1.5 kg of alfalfa pel-
fets every other day, with supplementation occurring on the
opposite day from ruminal faid collections. Rummai con-
tents were homogenized in a laboratory bleader, filtered
first through nylon cloth and afterwards through glass
wool. All handling of ramen contents was done under con-
tinvons flushing with CO,. The filirate was added 1o
reduced distilled water, buffer and mineral solution.
Twenty milliliter of incubation medium consisted of 5 mL
of rumen liguor, 3 mL of hvdrogen carbonate buffer, 2.3
mb of macro- and micromineral solution, and 7.5 mL of
distilled water. The N level in the incubation medium was
varied by replacing ammonium hvdrogen carbonate
{MNH, H{‘O“ in the buffer with sodinm hydrogen carbonate
(M aHfCGU on carbonate ecouivslents (Blimmel and
Lebzien 2000). Twenty m&éhh%{s of N-supplemented incu-
bation medium contained 175 myg of NabCO, and 20 mg
NH,HEO, while 20 ml of N- -unsupplemented incubation
mufﬂzm contained 1963 mg of NaFCO, for hydrogen car-
bonate buffer. in viiro gas vohmmes were recorded after 2,
4,6,8 10, 12, 14, 16, 24, 30, 36, 48, 54, 60, 72, and 96 h
of incubation. In vitro organic matier digestibility of EDS
was detenmmined after 48 b of incubation by the two-stage
Tilley and Terry (1963} procedure using pepsin HCY, but as
muodified by White ot al. {1981} in N-low and N-rich incu-
hation media where ™ was supplemenied 13 the form of
urea. Mean IVOMD values for a grazing period were com-
puted by averaging the IVOMD value from the beginning




BLUMMEL ET AL. — RELATION OF FERMENTATION PROFILES TO WEIGHT GAIN IN STEERS 107

Table 1. Weight gain of steers grazing control (CO} and treated rangeland (TR) from May to September and crude protein (CP, %} and 48-h in vitro

organic matter digestibitity (IVOMD, %)

Periods May—tune June—July July-Auvgust Angust-September
fems Co TR [43] CO TR Co TR
Weight gain (kg ¢y 172 1.88% 1.02 1.31# .72 0.71 9.17 0.42
CFP 193 20.2 il.4 12.6% 73 74 32 6.0
IVOMD N-low 65 8a 67.5a 3234 50.84* 43.6a 4520 354da 38.Fa
VOMD Nerich 6.0 F4.6h 66,14 66.2b 35.48 58,96 5498 558k

*Dennte differences (P < 0035} between CO and TR in a given period.

o, B Different superseripts denote differences (P < 0.03) between N-ow and N-rich incubations.

and end of a grazing peried. Total N (organic matter basis)
of EDS was analvzed using Technicon Auto Analyzer
(Technicon Industrial Systems 1977y and CP content was
calculated by multiplying N by 6.25. Mean CP values for a
period were computed analogously to INOMD values.

Curve Fitting and Statistica! Analysis

Gas volume recordings from 2 to 96 b were Bt o exponential
and sigmoidal models using the curve fitting features of
GraphPad Prism (1994). Howrly gas volume recordings from
EDS were averaged for periods as described for IVOMD and
CP, and these averaged values were used for curve filting.
Exponential models used were the modified @rskov and
MceDonald (1979).

v = B(1 - exp{—ct))
and
v = B(1 ~ expl{~cii-lagh)

where B represents total potential gas production, ¢, the frac-
tional rate at which B is produced per hour, lag, a delay in the
onset of gas production, and where v equals gas production at
timme 7. Sigmoidal models were the modified Boltzmann model

v = Tep A1+ exp((v30 - r)/slopell,
and the modified Gompertz model
v = AS{exp{-exp{2.718(MR/IAS ) lag — N+1)))

where Top and AS represent total potential gas production;
v50 the time when half of the total gas was produced, slope,
the shape of the curve of gas production, MR, the maximum
rate of gas production, lag, a delay in the onset of gas pro-
duction, and where y equals gas production at time £. The
best-fit model was identified wsing F-test features of
GraphPad Prism (1994},

Statistical mean differences of treatments were calculated
by paired t-tests. Simple correlations and stepwise multiple
regressions between in vitro variables and weight gain of
steers were caleulated using SAS Institute, Inc. (1597) soft-
ware. Prediction of weight gains by N and in vitro variables
were based on cross-validation procedures (SAS Institute,
Inc. 1997 where the respective variable of a predicted

observation was not part of the regression equation devel-
oped for the prediction.

RESULTS

Animal Performance and Chemical and In Vitro
Analysis

Weight gains of steers, extrusa CP concentrations and
IVOMD for the four monthly periods are presented in Table
1. Brome suppression had a beneficial effect on weight gain.
Over the entire grazing period mean weight gain was about
16% (P = 0.007) greater on treated relative to undistarbed
pasture. Mean CP content of EDS tended (P = 0.07) to be
greater in treated than vadisturbed pastures when compared
over the whole grazing period. In N-unsupplemented incu-
bations, mean IVOMD of EDS from brome-suppressed pas-
tures was 52.1%, which is 5.4% greater {P = 0.005) than the
mean IVOMD of EDS collected from untreated pastures
{49.4%}. However, significant differences in IVOMD
between undisturbed and treated pasture within a given pezi-
od was observed only for the June to July period. In N-sup-
plemented incubations, IVOMD of EDS of treated and
untreated pastures were identical {63.7%) and substantially
higher than IVOMD in the N-unsupplemented medium.

The exponential model with lag fitted the gas volume
recordings consistently better (P < 0.05) than the exponen-
tial model without lag. For the sigmoidal models, Gompertz
consistently provided a better fit (P < (.05) than Boltzmann.
Therefore, only data from the Gomperiz and the exponential
with lag model are presented. Gas preduction profiles of
EDS were influenced by grazing period. pasture treatment,
antd N-supplementation of the incubation medium. Figure |
presenis mean gas production profiles and kinetic models of
EDS collected from untreated pasture from May to June and
from August to September and incubated in N-unsupple-
mented and N-supplemented incubation media.

Neither the exponential with lag nor the sigmoidal
Gompertz model fitted all grazing periods and N-levels
equally well. Gas production profiles of EDS collected in
the late grazing period were better characterized by the sig-
moidal than by the exponential with lag model. In general,
the reverse applied to the early grazing period but these gas
production profiles were also affected by N-supplementa-
tion (Fig. 1}. Table 2 presents the kinetic parameters of in
vitro gas production averaged for treatment and monthly
periods as caleulated by the exponential with lag and by the
Gompertz model. Except for the May to June period, the



108 CAMNADIAN JOURNAL OF ANIVAL SCIENCE

‘Tahle 2, Potentinl gos production (m] 256 my! organic matter), rates of gas production, Iag values snd sums of sgueres (583 for observed and fitted
gas volumes as obinined by cxponential and sigmoidal models for EDS collected from controt (C0) and treated (TR} rangeland®
Perroxds
Maodel Incubation May - June June — July July - August Angnst - September
componeni  medivm (&8 TR O TR [ &4 TR
it 1}
B MN-tow 8934 85, L
A Berich 3 81.28 T8k
RS T gy 7
- 06264 GO6150
lag i6la 1.26%
lag 1798
55 157 11500
55 218 56,35
v = AS{expi-expl(2.7 1B MR/AS Y Lag
AS e 3240 83 Y
AS 7.2 80.45 6.5 714
ME 38%a 2.53a 235 1.64a
MR 4420 348k 318 935
lag -0.26 {153 —0.01% (3554
Lag ~4L17 113 £.54%y 2495
AAY 273 93a 123 1374
535 9%.65 4138 3578 30404 33.08

B = lotal gas product
Lag = delay in onset of gas production.
*Denetes differences (£ < 0.05) between CO and TR in a given penod.

ion, ¢ = fractional rate of gas production, 1 = time, MR = manimam rate of gas production, AS = total potential gas production, kg and

a. b Different letters denote differences (P < 0.03) between N-low and N-rich incubations.

Table 3. Correlation (v} between equation paramefers of exponential with lag and Gompertz sigmeidal model and weight gain of steers (¥ = 247

Eguation

parameter B & lag AS ME [ag
N-low ~ALEREHE [ER .35 ~0.20 (.05 % -7
N-rich 0.36 (G ~{190# 0.60% (1Lg3Fex L9

IR = fotad gas production, o = fractional rate of gas production, lag and Lag = delay in oaset of gas production, AY = total potential gag production, MR = max-

imurn rate of gas prodaction.

FoORECEES Benote stenificance at F < 0.05, £ < 0001 and P < 0.0001, respeciively,

sigmotdal Gompertz model fitted gas production profiles
betier (F < 0.05) than the exponential model with lag.
Eighteen ouf of a total of 24 gas production profiles were
betier described by the sigmoidal Gompertz model.

When averaged across all grazing periods. kinetic gas
production parameters of both models differed between
treated and untreated pastures, In the exponential with lag
model, mean potential gas production and lag phase were
lower by 3 (B P < 0.05) and by 9% {ag; P < 0.05), while
rate of gas production was greater by 12% (P <0.05) in EDS
from treated relstive to sntreated pastures. In the sigmoidal
Gompertz model, potential gas production and lag values
were 2 (AS: P < 0.05) and 6% less (Lag;, P < 0.05y i EDBS
from freated relative to untreated pastures while rate of gas
production (MR) was 5% greater (P < (.03) in EDS from
treated . pastures. Nitrogen-supplementation of the incuba-
tion medivm eliminated (7 > 0.05) all these differences.

Prediction of Animal Performance by Chemical
and in Vitro Analysis

Crude protein content of EDS accounted for 91% of the
variation in weight gain of steers, whereas 95 and 91% of
the variation were accounted for by IVOMD measurcments

ohiained from N-unsupplemented and N-supplemented
incubation media. respectively. The relationship between
gas production equation parameters of the exponential with
lag and the sigmoidal Gompertz model and weight gain of
steers is presented in Table 3.

The gas production rates of these models (¢ and MR) as
obtaned in N-onsupplemented ineubations were highly nosi-
tively related to weight gain of steers explaining approximate-
by 90 (¢ and 92% (MR of the variation in gain, The
relationship between potential gas volumes (2 and AS) and
weight gain was strongly affected by N-level in the incubation
medin, Negative associations befween these variables and
gain were found for N-unsupplemented incubstions, while the
reverse was frue for Nesupplemented incubations, Lag values
{lag and LAG) were inversely related to gain. and these rela-
tionships were stwonger in N-supplemented than in Neunsup-
plemented medinm (Table 33 Combination of gas production
equation parameters in stepwise multiple regressions did not
result in higher correlations with gain than reported in Table 3
when the entry level of a variable into a model was set w a
probability vatue of 0.03.

With both N levels, gas volumes measured during the first
guarter of the incubation period were more closely related to

7
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Table 4. Relationships between mensured (x) and cross validations blind predicted (v) weight gain of steers (kg d') presented in form of Bnear regres-

skon analysis’

Predicting variable Intercept Stope Sy.x R P value
Crude protein 0.093 (x 0.076} 0.91 (£ 0.066) (.1%1 (.50 0.0001
NVOMD (Noussuppl; 0096 (= 0.04% 0.92 (= 0.042) (3116 (.96 Q0001
WOMD (N-suppla 0.408 02 0.073} 0.92 (x 0.064) G176 0.90 0.0001
MR (N-unsuppl 0081 {+ 0075 (L91 (+ 0.065; G179 .80 0.0001
¢ {N-unsuppl} 04094 (x 0057 (.92 {x 0.076) {.209 0.87 (.00
LAG (N-suppl.} 01146 (2 0OF0) (.81 {2 0.061) {1168 0.91 (0061

0L.069 (= (.063) 0.93 (+ (L0535} 0151 .93 (00601

Gas 24 h (N-unseppl.)

“4R = maximum rate of gas production, ¢ = fractonal rate of gas production, LAG = delay in onset of gas production.
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Fig. 1. Gas production curves for EDS collected early (Period 1) or late (Period IV) in the grazing season and incubated in N-supplement-
ed or N-unsupplemented media {circles and square symbols denote Periods [ and TV, respectively, and dotted and solid lines denote expo-

nential with a lag and Gomperiz models, respectively)

gain than later volume recordings (Fig. 2). Gas volumes mea-
sured between 14 and 24 h in the N-unsupplemented incuba-
fion medium accounted for 93 1o 94% (24 h) of the variation in
gain. Less of the variation in gain was accounted for by gas vol-
umne recordings in the N-supplemented medium where maxi-
mum R was 0.88 (6- and 8-k gas volumes).

Cross-validation blind-predicted weight gains and actual
weight gains are compared in Table 4. Among the predict-
ing variables employed, IVOMD obtained from N-unsup-
plemented incubations resulted in the most accurate
prediction of weight gain. The slopes of the regression equa-
tions reported in Table 4 suggest a rather constant underes-
timation of predicted weight gains of about 10% relative to
observed weight gains.

DiSCUSSION

Brome Suppression, Grazing Periods, Animal
Performance, and their Relationship with
Chemical and in Vitro Measurements

Major characteristics of annual bromegrasses affecting live-
stock management decisions include erratic fluctuations in
anmual forage production (Gartner et al. 1986), reduction in
perennial plant production {Rummell 1946; Haferkamp et al.
1997}, and carly plant maturity (Vallentine and Stevens
19943, These negative effects on Hvestock production were
confirmed in the current work where brome suppression

increased total weight gain of steers during the 4-mo grazing
period by about 16% over gain of steers grazing unireated
pastures (Table 1). The overall pattern in seasonal weight gain
of steers observed agrees well with studies conducted by
Heitschmidt et al. {1993) and Grings et al. (1994) within sim-
ilar rangeland envirenments and grazing periods in the
Northern Great Plains. Decreasing weight gains with pro-
gressing grazing season suggest the need for strategic supple-
mentation in the second half of the grazing season. In the
present work, the main effect of brome suppression was
observed during the first half of the grazing season indicating
that a lack of annual bromes in the environment will not sig-
nificantly reduce the need for later-season supplementation.
While weight gain on brome-suppressed pasiures was
significantly higher than on untreated pasture in May to
June and June to July, this treatment effect was only partly
(June to July) related to higher CP concentrations of EDS
and IVOMD of EDS conducted in N-unsupplemented incu-
bations (Table 2). In comparison, brome suppression in May
to June was related to significantly higher rates of gas pro-
duction {exponential model with lag} of EDS fermented in
N-unsupplemented incubations {Table 2). These findings
could suggest that rate measuremenis of fermentation are
potentially more sensitive in detecting changes in forage
quality than nitrogen or 48-h IVOMD Tilley and Terry
{1863) measurements. However, interpretation of these rate
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Fig. 2. Variation in weight gain of steers sccounted for by gas volumes at various incubation times for EDS incubated in medivm with and
without supplemental N (circles and square symbols denote Periods T and IV, respectively. and dotted and solid lines denote exponeatial

with & fag and Gompertz models, respectively).

measurements appears (o be complicated by the fact that no
single kinetic moded fitted the EDS fermentation character-
istics in all grazing periods (zee aiso Fig. 1 and Table 2},
Where the sigmoidal Gompertz model provided, with the
exception of May to June, g better £ than the exponential
with lag model for the gas production profiles of EDS, #
failed to reflect the difference between gas production pro-
files of treated and untreated pastures in the May o June
period (Table 23 These findings underline the importance of
choosing the appropriate kinetic model and more than one
model appears to be required for pasture evaluation. Level 2
of the NRC (1996) manual for nutrient requiremnents of beef
catile uses fractional rate constanis of protein and carbohy-
drate degradation to ultimately improve the prediction of
raminal microbial protein production. Fitt et al. (1999 dis-
cussed the vse of in vitro tests for estumating these fermen-
tation rates, particularly of carbohydrates. Clearly, the
extended applications of gas production rates for providing
rate mput variables for carbohydrate fermentation of pastare
forages into the NRC (1996) level 2 matrix will be compli-
cated by the possibie need for different kinetic models.

Prediction of Animal Performance by Nifrogen
and in Vitro Measurements

Measurements of fermentation kinetics did not result in
maore accurate predictions of weight gain of steers than were
obtained by some individual gas volume recordings (Table
4, see also Fig. 2} While previcusly discussed problems
may have conirtbuled to the fact that simple individual gas
volume recordings could account for more of the vartation
in gain than any kinetic model parameter. regardless of the
model used (compare Fig. 2 and Table 33, more explana-
tions appear warranted te account for these ohservations. In
this context it is inferesting {0 note that weight gaim was

most sccurstely predicted by the 48-h IVOMD measure-
ment {Table 43 while gas volume measurements af this
incabation time exhibited 2 weaker relaticnship with gain
(Fig. 2). This emphasizes that these two measurements
reflect different fermentative events. It was pointed cul n a
recent review {Blammel 2000} that in vitro gas production
tests give only hmited information about substrate degrad-
ability in that they reflect only microbizsl feed conversion
into SCFA and ignore the production of microbial protein.
Furthermore the interpretation of gas production at later
incubation thmes s complicated by the secondary fermenta-
tion of lysed microbial biomass into SCFA and thus gases
{Blimmel 2000}, Both reservabions raised against in vifro
gas tests (Blimmel 2000} appear to apply in the current
work considering the better prediction of gain obtained by
the IVOMD than by gas volume mesasurement, together with
the weakening relationships between gas veolumes and gain
with increasing incubation time (Fig, 2).

Regardiess of the kind of in vitro messarement, variables
obtained in N-unsupplemented incubations predicted gain
more accurately than measurements obtained in N-supple-
mented moeubations (Table 4). These findings are in contrast
with work by Blimmel and Grings (2000} who reported sig-
nificantly better prediction of weight gain of steers from in
vitro gas measuremenis when clipped pasture samples (CPS}
were incubated in the N-supplemented rather than in the N-
unsupplemented incubation medium. These authors argued
that the incubation of CP5 in N-unsupplemented incubation
mediom might result in an underestimation of ruminal fer-
mentability relative to actual vlilization iy the animal where
additional N will be made available by way of rominc-hepat-
ic N recycling. Nitrogen contamination i one of the prob-
temns frequently associated with EDS (Scales et ol 1974,
Cohen 1979; Sankhyan et al. 1999), but this N originated
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from N recycling and N content of EDS samples may, there-
fore, reflect a truer picture of N supply to the fermentation
than the N content in CPS. Incubating EDS in N-supple-
mented mediom might resalt in an overestimation of fer-
mentation resulting in the less- accurate relationship between
in vitro and in vivo measarements evident i Table 4.

The need for supplementing pasture in the Northern Great
Plains in the second half of the grazing season was pointed
out by several authors (e.g., Heitschmidt et al. 1993; Grings
et al. 1994}, The results reported in Table 1 show that in
vitro N supplementation to EDS increased IVOMD in the
second grazing period by about 10 to 20 percentage unifs,
These findings suggest that N-supplementation in this peri-
od may have a potentially beneficial effect on apimal per-
formance under these grazing conditions.
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