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For the purpose of discussien, the program was dlvided into four panels. The
identity of the panels and the cheirman for chairmen of each are as follows:

GENERAL CHAIRMAN --===-ws(Clyde R, Richards=seecrceccnecemmroreeoc--=- CSRS, USDA
(a) Agreoncomic Panel Je Cs Burns, (NC}
(k) Physioclogy-Physicpatheology A. D. McGilliard, (IlA)
and W, M. wWass, (|A)
(c) Microblology Paonel M, P. Bryant, (IL)
end R, B Hlspill, ()
(d) HNutritlion Je T+ Huber, (MI}
AGRONCOMIC
Eftect of Aluminum on Magnes!um end Calcium Utliizatien in Reliation to Grass

Tetany - Vivien G, Allen, O, L. Robinson, Loulsiane S5tate Unlversity,
Batoen Rouge, Louisiana 70893, f, G, Hembry, and J. P, Fontenot, Virginla
Polytechnlic Institute and State University, Blacksburg, Virginia 24061

Grass tetany (s s metabolic disorder of ruminants characteri/zed as a
physlological magnesium defliclancy, Recent reseasrch has indicested That aluminum
may be Involved In the eticlogy ot grass tetany. Ouring five ysars of research,
rumen ingesta of catTtis which dled frem grass tetany contained a minimum of

1000 ppm sluminum. Forage samples collected from pastures at the time of grass
tetany cutbreaks ccmmonly contalned 1000 to 14,000 ppm aluminum. The form of
gluminum accumulated by forage and the extent ot aluminum contributed by soil
contamination are unknown., However, ryegrass (Lolium multiflorum, Lam) grewn in
nutrlient solution with aluminum=-¢cl/trate has accumuiated up to 2,000 ppm aluminum
in the top growth. Whan 8,000 ppm atlumlnum, as sulfate, was added to ryegrass,
rumen fluid and buffer soluticn in a ll vitro exper |/ ment, the solubilitiaes of
magnes{um and calcium were depressad by 556 and 74% respectively., Bales ot
ryegrass hay containing aluminum ranging from 100 to SOCO0 ppm sluminum contained
similar total| magnesium and calcluym. The water soluble magnesium and calclium,
however, verlied inversely with the tota! aluminum content. Although the

alumlinum was not water soluble, It was 80% sclublliized by Iin vitra digestion
ang treatment wlth NDF sociution, suggesting the potential for some
solubitization to cccur within the ruminant dligestive tract. Four rumen

cannuiateg steers, maintained on Bermudagrass hay (Cynodon dactylon, L.) were
dosed once dally via cannula with 0,4000 pem aiuminum as sulfate, 2000 ppm
mangansse as sulfate, or the combined siuminum and manganess treatments. Serum
magnesium declined [n aluminum-treated steers within 24 hours sfter treaatmant
began and was 32f lower than controls at the end of four dsys. Serum magnesium
returned to nermal within threw days after treatments were terminatsd. Serum
calclum was not atfected. Mangansse had no effect. In 8 second experiment,
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elght lactating crossbred cows, maintained on Barmudagrass hay, were randomiy
allotted o three treatment groups. Animals were dosed once dally for four days
by stomach tube with 0, 4000 ppm aiuminum or 4,000 ppm aluminum plus 2,000 ppm
menganese. Aluminum and manganese were In the sulfate faoarm. Alumlaum treatment
resulted In serum magnesium values signficlantly lower than controls. Crossbred
wethers were dosed twlice dalily In divided doses via rumen cannula with G, 1000Q
gr 2000 ppm aluminum as chloride, sulfate er citrate. Six animais per ftresatment
were maintained on fescue hay (Festuca arundinacea, L.). A ten-day adjusTment
perlod was foilowed by a ten-day treatment period with daily collection of blood
samples via jugular puncture. Treatment with 1000 ppm aluminum regardless of
form had no sffect on alther serum magnesiue or calclum. Treatmant with 2000
ppm aluminum rewsulted in lover serum magnesium values In all aluminum traatment
groups. Aluminum citrate resuited Iin the iowest serum magnesium, Animals
receiving aluminumecitrate also excreted deteoctable levels of alumlinum in tThe
urine. Serum calcium levels were not affected by any treatment. '

Enhancemant of thea Yalue of Low Quailty Royghages by Ensliing with Animal
¥estes - J. P. Fontenot, Ww. D. Lamm, W, A, Samuels and J, Moribas, ¥lrginia
Polytehnic Instltute and State University, Biacksburg, VYirginia 2406!

Chemical treatment has been used o [mprove the dligestibility of low gquality
roughages. The four chemicals which have besan most commonly used are sodium
hydroxide, ammenia, calcium hydroxide and potassium hydroxide. Use of ammania
also Increasss the crude protein of the roughage. Considerable research has
been conducted on ensiling of low gquality roughages with animal! wastes. This
practice may be usaful in enhancing the valus ¢f low gquallty roughages, In
additlon to providing a method for recyclling of animal waste. ODuring the last
fov years experiments were conducted on ensililng swine waste and corchardgrass
hay, cattle waste and rye straw, cattlie waste and coern stover, caged layer wasTe
and sugarcane bagasse, and caged layer waste and corn stover. Satisfactory
ensiling wes obtained with optimum propor?ions‘of these materlials. Ensiling of
tThe wastes with these roughages has [ncreased the crude protein content, The
Increasss have varied, depending on the kind of roughage and kind and |evel of
waste. Generaily, apparent digestibllity &f Tthe ens!lled mixtures was higher
than that of the roughage alone. Improvemants In digestIbility waere usually
greatar when waste from cattle fed high concentrate diets was usad compared to
waste from cartle fed high roughage diets. For example in one experiment
organic matter digestiblility was 32.9% tor straw, compared to 45.4 and 39.3% for
ensiled mixtures of sTraw and high concentrate and high roughage wastae,
respactivety, Usually, higher digesTibllity values were obtainad for ensliled
mixtures containing 60% wastae, compared to 40%, Improvements In digestibility
by ensilling the low quality roughages wlith animal waste compare favorably with
previousiy reported results with chemlical treatmeant., Combining waste with the
roughages also increasaeas tha concentrations of most of the required minerals.

Rate and Extent of Nutrient Disappearance from Forages in The Ruman -
Js Es van E£Eys and R, L. Reid, Division of Animal and Yeterinary Sciences,
Woast ¥irginia University, Morgantown, West Yirginia 26506

lmpaired minaral availability and metaboiism have been implicated in 4he low
pertormance of animals grazing tall fescue. Minerals are known to exert Thelr
effects in a number of ways but Tthese are Incompletely undarstood; in
particular, the gquantitat|ive relationshlp betwesen concentrations and
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availability of minersls In forages and animal digestibiilty and Intake. The
reported study was conducted to examine the effects of rate and extent of
mineral release on degradation of Q.M, In the rumen.

Extent and rate of disappearance of NDF, DM, N, K, P, Ca, Mg, S, Cu &nd Zn wara
measured for three farages at slx growth stages by means of the nylon bag
technique. Forages were Ky.3! tall fescue (TF), Kenhy tescue (KN) and a red
clover - Ky.3| tail fescue mixture (RC) in which red clover was the dominant
(50-80%) component. Herbage samplies were incubated in nylon bags for periods up
tTo 48 hour in tistulated steers grazing replicated pastures. Extent of
disappearance was cafcyiated as percent of inltlial concentration and rate
constants as percent/hour of the potantially degradable or availaLie fraction.

NDF degradation occurred at higher rates in RC (p<.i1) during early tages ot
digestion while grassss had lower rates but contTinued digaestion of CW after RC
had reached maximum extent ot NDF degradation., Lag in NOF degradation reflected
the importance of rumen microblial adaptation to high fiber diets, Lag phase
decrcised with Increases in CWC content of herbage. Potential degradability of
NDF tor RC was !ower (p<.0l) than that of grasses, which showed no difterences.
O. M. disappearance was lerge during the first 3 hours of digestion, ranging
trom 26.9% to 55.5f. RC had higher (p<.05) rates ot D.M, disappearance between
3 and 48 nhours, rasulting in & higher (p<.05) extent of D.M, degradation at 48
hours. Marked etfects of plant maturity in decressing rate and extent af D.M.
and NDF degradation (p<.0001) were noted.

Ditferences between forages in rates of N and mineral release waere small, but
the extent of disappearance st 24 and 48 hours was |arger far N, Ca,-Mg and § in
RC. The various elements dlffared considerably in their mode of reliease and In
the eftfects of plant maturity on rates of sclubillzatlon. High proportions
(>60%) of K, P and Mg were released during the first 3 hours of digestien, with
small losses thereafter, N, S, and Cu release during the first 3 hours was
lower (40-75%). Initlal disappearance rates of 2Zn and Ca ware even lower.
Elements reached maximum levels of disappearance between |2 and 48 hours.

Highly soluble elemants such as K, P and Mg reached maximum disappearance aarly,
at spproximately |2 hours, while release of Ca and S continued aftter 24 hours,
Forage maturity caused jarge decreases (p<.0001) in disappearance of N, §, Ca
and Mg between 3 and 48 hours; P showed an increase in rate witTh maturity, while
K, Cu and Zn showed no clear effects.,

Following 12-24 hours of digestion The ratios of N or mineral concentrations to
NOF in the residue increased. Correiation analysis Indicated significant
partial correiations between residual NOF at 48 hours digestion and the ratios
ot unavailable S, K, Ca and Zn in undigested cell wall. Linear regraeassion
equations indicateqd particulariy close relationships betwean extant af CW
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degradation and the concentrations of 5, K and Mg in undiges+ted CW. Significant
(p<.05) partial corraelation coefficients between residual NOF and all elements
except P were observed at (2 hours. Residual Mg was alsoc correlated (p<.05)
with residual NOF at 3 and & hours, and Cs at B and 24 hours. Reslidual 5 was
correlated with extent of NOF degradation at all stages of digestion.

Step wise regression analysis relating DM or NDOF gigestion to rate ang extent ot
nutrisent dlsappearance resulTed in the following egquaTtions (p<.00/}:

Residual DM at 48 nhours To rate of nutrient disappearance,

Y = 32.9 - 168,6N + 42,8BP - [64.35 + 112.9 Zn (R = ,39)
Residual NDF at 48 hours to rate of nutrient disappearance,
Y = 33 +50.2P -251.3 Ca - 119.4 Mg + [138.4 In Ry = .3%9)

Rate of NDF disappearance was related only to rate of §
disappearance, Y = .02 + .75 5 (Ry = ,38)
Extent of NDF degradation was relatad (p<.00!) to concentrations of iignin, K,
Mg and Zn in herbage and rate to NOF disappearance to concentration of N and
Ca.

Pro=- and Anti-Quality Factors in Tall Fescue improvement - R. C. fBuchkner,
J« A. Boling, L. P. Bush, R, W. Hemken, P, B, Burrus, 11, and J4. A, Jacksan,
USDA«ARS and University of Kentucky, Lexington, Kentucky 40506

Tall fascue (Festuca arundinacea Schreb.) contalns sevaral alkaloids. Studies
at the University of Kentucky showed that perlollne was a principal alkalgid in
tall fescue during the summer, and that concentration paakaed at a time when
cattle grazing tall fescue pastures freguentiy have severely reduced performance
(summer syndrome or summer fescue Toxicosis).s In vitro fermentation sfudies
showed a concentration-dependent inhibition of celliulpse digestion, volatile
tfatty acid production and growth of ruminal cellulelytic bacteris by perfoline,.
lsoclated parloline fed to lambs resulted in decreased callulose digestion,
nitrogen retention, and increased body temperasture. Therefore, annual ryegrass
{Lolium multiflorum Lam.) x Tall fescue hybrid derivatives (2n=6x=42) were used
to develop G1=306 and GI1~-307 experimental synthetic strains. GI!-306 had high
perloline content; while, G1=307 had low perlioiine content ang improved
succulence and digestibility.

A summer grazing stTudy showed tThat gains of cattie on Gi-307 were Icwer than

those on Kentucky 351, Kenhy and GI=-306. in a two-year sTudy with lactating
dalry cows fed Kentucky 31, GI-306 or GI-307 soilage, cows consuming G{(-307 had
the lowest intake and milk producticn, and highestT respiration rate. Thus, In

salecting for |ow perloline content, compound(s) more Toxic and dJatrimental to
animal performance were increased in 51-307. Further studies were conducted
with dairy calves In anvironmental rooms using G1-307 to determine the influence
of temperature on potential Toxicity, Calves were fed July-cu? G1-306 and
G:-307 at 10-13, 21=23 and 34-35 C. Intake and weight change in calves
decreasad, while body Temperature ang respiraticn rate increased on GI-307 at
34-35 C resulting the temperature x forage interacTions.

Selectlian tor (ow perloiine in GI-307 resulted in concomitant increases in
W-acetyl and N-formy! lIoline {(pyrrolizidine} alkalgids. Epichloce typhina, an
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endophytic fungus of cocl-season grasses, was assocliated with The cccurence ¢f
the loline alkalolds In GI1-307.

Parental clones ot GI1-307 wera grown [n two sapara?é isctlated polycross bhlocks.
Ciones in one blocck were untreated and those in a second block had been
previocously treated with benomyl, & systemic fungicide, for at Jleast 10 deys in a
1:2000 benomyl:isall mixture in a greenhcuss to remove E. typhina from the clones
befores transplanting them to the flald. Equal amounts of seaed of gach clone of
treated and untraatad blocks were blended to form Gl=307 strain and used tTo
esteblish 2.2 and 3.3 ha swards, respectively. Hay from swards established To
seed of benomyl-treated and untreated cliconas had loline alkalold levelis of |15
and 875 ug/g and infestation estimates by E. typhina of 44 and 95 percent,
respectively. Young cattle under high amblent temperature stress (32 C) wher
fed hay containing (5 ug/g lellines did not have "summer syndroma" symptoms, 3nd
had significantly better fead intake and performance than those rsceiving hay
containing 875 ug/g lelines.

Thus, toxlic factor(s) In GI~307 are present from May through October, N-aceTyl
and N=-formy! l|cliine concentrations are related to E. ftyhphlna infastatlion, and
toxic efftects to the animal are potentiated by evalusted environmenTal
temperatures, Thereatore, breeding etforts to improve the pro-quality ftactors
(succulence and digestibllity) during summer were negated by the anti-quality
components In The grass. :

PHYSIQLOGY-PHYSIOPATHOLOGY

A Teachnigue for Biopsy of Rumen Mucosa - W. M, Wass, J. R. Thompson and

A. E. Ledet, Collegs of YeTerinary Medicine, lowa State University, Ames, lcwa
50010 arnd Xurt wWalter-Hansen, College of Yeterinary Medicine, University of
Minnesota, St. Paul, Minnesota 55108

Changes in rumen mucosa asscociated with The feeding of high energy dlets have
been previously describsd. Ettorts To sTudy the develocpment of the lesions,
howsver, have been hampered by the necessity for surgical fistulatian of the
senimals or have been i(imited to observations made at slaughter or at necropsy.

Clinlcal axamination of affected groups or investigations intfo the pathogenes|s
of the disease should be greatiy enhanced by the development of a rapidg,
non=-invaslve technlique for coliection of samples of mucosa suitable for
histopathologlical svaluation,

AttTempts To use a modified gastric suction pDiopsy instryment similar to Thosa
svailabie for human medical use were unsuccess*ui due To the coarse flibrous
nature of rumen ingesTa and The generally filled condition of the ruman
compartTments.

Repeatable successful ssmpling ot the rumen mucosa has bean accamplished with &
newly designed instrument that approximates The dimensions of a stanagarg large
ruminant stomach tuba.
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The sampier head of the biopsy instrument is metallic and enciosss a hingad
machantsm with cytting cusps that are activated by mechanical torce ftransmitted
by & standard choke wire fthat is enciosad Throughout its length by reinforced
tygon tubing.

The metallic sages 8re carefully rounded so as to be atraumatic and the
instrument can be passed orally much |ike a stomach tube through a standard coral
specuium,

The procedure is rapid and sample rasults are readily reproducible.
Etfect of Dose and Tissua Glutarthniona Concentrations on |n-vive Covalent Binding

and 3-Methylindole-Iinduced Lung Injury in Goarts - M. R. Mocerini, J. R, Carlson,
R. G, Breezé, Z, D, Abraham, Washington State University, Fullman, Washington

Three-methy! ingole (3M|}) causas acute pulmanary edema and emphysema In ruminants

as 3 result of microsomal mixeg function oxidase (MFO) metapolism. in=-vitro
@vidence indicaTes that reactive intermediates are tormed which bind covalent|y
to cellular macromolecules. Glutathione (GSH) and cysteine (CYS) as well as MFO
inhibitors reduce covalent binding of Pac-3m dn-vitro. To further

investigate the mechanisms of 3IM|-{nduced lung Injury, we studied the eaftftect ot
3M| dese and GSH status on in-vivo covalant binding and lung injury In goats.
Groups of 4 goats were glven 2 hr jugular Infuslons of 3M| containing

l4c-3m1. in experiment |, doses of 0.01, 0.02, 0.03, and 0.05 g 3Mi/kg BW

ware used and goats wera killed at 4 hr; covalent binding was determinad by
exhauystive eaxtraction and scintiliation counting, In experiment 2, goats were
pratreated with CY3 to sustaln GSH |levels, or with diethylmaleate (DEM) to
depleta GSH levels prior tTo intusion of 0.04 g 3M|/kg BW. Covalent binding in
lung, |lver 8nd kidney, and lung injury ware evaluated. Covalent binding was
proporticonal To dose (rZ = .96) in thne lung, Btut not in liver or blood. CYS
pretreatment resulted In longer survival times, lass severe lung injury, and
lower (P<.05%) covalent binding than non-pretreated goats infused with 3M|, DEM
pretraatment resulted in increased {(P<.05) covalent binding, shorter survival
times, and more sevare lung injury. The percent of dose bound in the whaoise lung
was 0.33 + 0.05, 0.68 + 0,07, ang 1,75 + Q.15 for the CY53, IMI control, and DEM
groups, respectively (F<.05), Covalent binding was higher (P<,05) in thne lung
compared to liver and kidney, Unexpectedliy, DEM was toxic to goats at 3 dose of
0.6 mi/kg BW but did not cause lung Inury, Beth DEM and 3M| gepleted tissue
GSH concentrations and the ettect of 3M| was greatest in the lung. These
experiments demonstrate that covalent binding of I‘ﬁ(.‘n}MI occurs in in-viva

ang that thera {5 a2 relationship between covalent binding and tung injury, ergan
speciflicity, an<¢ gose. Thase findings support the hypothesis that 3M|-induced
lung injﬁry resuits trom the tormation ot activated Intermediates and that G5SH
may play a rele in detoxification of these metabolites.

Supported in part by NIH grant HL-13645,
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Matabo!ic Measures Asscciated with Fatty Liver - Jim Liesman, R.5. Emery,
Brian Gerioff and T. Herdt '

The purpose of this study was to lock at the relationship ot I|iver lInositel,
serum |lpids and hepatic triglyceride lipase with llver fat in the lactating
Holsteln dairy cow. Also comparisons were made between seven animals fested for
6 days and animals with displaced abomasums (DA) and Ilver fat greaster than I15%
(DA > I15%, n=17), For controls, DA animals vith less than 5% Ilver fat (DA <
15¢, n=33) and normal Isctating cows 2 To 45 days postpartum (n=20) were used.

Daxtran sulfate percipltable !lpoprotelns (DSPLP) were detarmined on serum that
had been frozan. Hepatlc triglyceride lipase (MTGL) activity was determinad by
subtracting plasms lipase activity at zero time from activity 5 minutes atter

Injecting 10 units of heparin per kg body weight. Extra hepatlic llpoprotein
|ipase was Inhibited with .85M NaCl in the assay.

OA <15% DA >15% Noerma | Fasted
Liver fat, % 8.0% 22.| %% 7.7*% 14,4%
uM jnositol/g liver 1.45 o 1 7%® 1.92*% .65
Serum cholesterol (mg/dil) 88.5 64,58 109.1°* 134,9%
DSFLP cholesterci (mg/dl) 19.2* 10.0%#® 19.6% 26.7¢
Serum ftriglycerides (mg/dl) 6.6 18,1 14,9 32,7%%®
DSPLP triglycerides (mg/dl) 3.8% 2.2 3. 5.5¢%
HTGL (uM FA/m| plasma=hr) .12 0.78%* 2.02*% 0.69**

* Ditferent fraom DA > 15% (P<.025).
*e Different from normal (P<.0257.
%% [pifterent from DA > [5% and normal (P<.025).

Ne strong correlations were found between the variabl!es measurad and livar faft
percent. The fasted and normal groups had significantly greater serum and D3SPLP
cholesterc!l levels than the DA >i5%. Serum and DSPLP phosphellpids showed a
similar pattern. Serum and DSPLP triglycerides (TG) had & higher concentration
In fasted animais than in the control or DA 2>15% groups. This is probably an
indication ot increased lipoprotein sacraeatlion by the liver or since milk
production was great!y suppressed In the fasted animals, slower TG turnover in
the serum. Ditferences found in serum llpids between fasted and OA >15% groups
argue against using the 6-day tasted animal as a medel for animals with elevated
liver fat., Posslibla considaratiaons that should be made when using this model
and which this study dld not address are the gensetic potential and the degree ot
conditloning of the animal before fasting.

A Comparisen of Rumen and Abomasal Intuslion gf I-Nitreproplanic Acid in Sheep -
John 0. Olsen, M. Coburn Wiiliems, and Lynn F, Jameas. USDA Poisonous Plant
Research Laboratory, Logan, Utan 4321

The eftact of low lavels of Y=nitropropicenic macid {3I=-4FA) on 14 sheap was
studied by continuous rumen or abomasal Intuslon for up to 4 weeks. Rumen
infusion rates of 2-NPA used were 350 and 75 NO, (129 To !94 mg 3-NPA}/kg body
walight/24 hours, Abomasal raftes used were 5, 15, 33, and 7% mg NOa/Rg/24n,
Blood sampies wers taken at 3 or 4 day Intervals betore and during infusion.
Red and white Biood cell counts, packed-cell voilume, hemogiobin, methemoglobin,
and serum glutTamate cxaloacetata ftransaminase ware measvred, Abnormal c¢cliniga.
signs due to 3-NPA Toxlicity ware noted for central narvous systTem ang/or



7=

respiratory function in 573 of the shaep In *his study. Death of about 20% of
sheep recsiving a rumen gose of 20 to 75 mg Nos per kg bedy weight per 24

hours, continuously for about 3 weeks, might be expected based on this study. A
100% teTha! abomasal dose (15 mg RO,/kg/24n) was 30% that of a minimal lethal
dose given Into the rumen suggesting slgnificant protective effeact due Yo

processing of 3-NPA in the ruman, Mathemoglobinemia increased !lnearly in sheep
glven rumen infusions with The maximal average level occurring at about 2! days.
Methemogl!oblnemia aisc Incressed in sheep glven abomasal infusions, however, the

maximal average level platesyad after 7 days ot infusion. Maan corpusculjar
hamoglabin concentration decreased significantly In sheep given a rumen dose ot
75 mg NO5/kg/24h. Remarkables changes in aother bDlood determinations were not
observed.

Eftect ot Lasalocid or Monensin on Feedlot or Grain Bleoat - E. E, Barttey, and
T. 6. Nagaraja, Department atf Animal Sciences and (ndustry, Manhatfan, Kansas
66506

Several studies ware conguctad to test the affects of lasalocid or monansin on
feed'ot ar grain bloat, ARumen-tistulated aduit cattl!e fed a2 faedlot blcoat
producing diet were used, The degree of blcat ( 0 = no bloat to 5 = sevara
bicat) was scered 2 to 3 n after feeding, Lasalocid or monensin was fed twice
daily with the bloat diet at .32 ar .65 mg per kg body welight per faeeding.

Lasalocid effactively regduced ploat In 5 to ¥ days. The percentage of reduction
in bloat score was 90-100 compared to that of control cattie, The eftective
dose appeared to be .65 mg per kg body welght, Monensin ( at .65 mg dose) also
reducad the degree ot bloat (50-80%) but wes not so efftective as lasalocid. In
two cattle That raceivad treatment for an extended period (64 days) the
eftectiveness did nat diminish as long as |lasalocid was fed with the bDloat diet,
in sxpariments where |asalocid was fed *to nonbicating hay-fed cattle which were
then gradually changed To a high-grain bloat producing diet, bloat was prevented
with only .33 mg lasalocid per kg body weight per feeding.

Effect of Lasaloacid or Monensin with and without Poloxalene on Legume Bloat -
M. Katz, T. G. Nagaraja, E. E. Barley, E. Prassman, L. R. Fina and 5., M, Dennis,
Kansas State University, Manhattan, Kansas 66506

The affect of lasalocid or monensin with and without poloxalaene on legume bloat
was studied In ruman-fistulated cartle grazing succulentT aifalta pasturae,.

The degree of SloatT was scored after esch feeding ( 0 = no bloat to 5 = savere
bioati. TreaTtments addministered inftfraruminally before The morning grazing wera
as follows: tasalocid or monensin alone at .63, 1.0 2and 1.3 mg/kg tody welght
or in cembination with 11 or 22 mg poloxalene/xg weight. A minimum of s5ix
animais werae used far each treatment. Treatmen?s were initiated after animals
nad bloated *tor “wo consecuTive days (mean blaar score 2.5 or greaterl., Tha
drugs were testTed far 3 maximum of 7 days.



as follows: lasalocld or monensin slone 8t .65, .0 and {.3 mg/kg body weight
or In combination with [ or 22 mg poloxaiens/kg waight, A ainimum of six
animals were ysed for sach ftreatment. Treatments were initisted atter snimais
had bloated for two consecutive days (mean blcat score 2.5 or greater). The
drugs were tested for a maximum of 7 days.

Monansin reduced blioat 36, 64 and 72% (compared wi(th coatrols) at .65, 1.0 and
1.3 mg respectively. Lasalocld reduced bloat by 28% at all three levels.
Monensin (.63 mg) plus [l or 22 mg poloxalene/kg body welght reduced bloat by 46
and 66%, respectively. Lasafocid (1.0 mg) plus 1l or 22 mg poloxalene/kg body
waight decreased bloat by 35 and 615 of the control., There werw no differences
In total volatile fatty acid concentrations and In cclony counts af anaercbic
bacteria In rumen fluld ot control or treated cattie. Howsver, cattle treated
with monensin showed signlficant difference in total protezoal concentration.
Slmilar changas were observed during in vitro rumen termentation of fresh
aglfalta_tleaves with lasalocld or monens{n.

Collectlion of Pancreatic Secretions from Cattie and Shesp - 0. 0. Johtnson,
R. W, Yan Hellien, R. E. Tucker, G. T. Scheliling and G. E. Mitchell, Jr.,
Unlverslity of Kentucky, Lexington

Feading high concentrats diats to ruminants Increases the smcunt of starch
presanted to *he Intestine, This has stimulated interest In secretion rates and
activity levels of pancreatic gf;amylusu. Surgical technigues hove Dbeman
developed for such studles [n both the bovine and ovins. The tachnique Involves
placement of a re-sntrant pancreatic duct cannula In the bavine and re-entrant
common blle-pancrestic duct cannula In the ovine. Cannulae are made of tygon
tubling with collars placed on ona end to ald in securlng the cannuiae after
suturing. One tube s placed In the duct and the other Is placed Into the
ducdenum in close proximlty to *the Sphincter of Qddi. The tubes are than
cross-tled and sutured to the ducdenum to help sacure them in place. Cannula
guldes are then placed through the skin and musclie layers and the cannulae are
externalized through these guides. Cannulae are connected on the outside of the
body with 8 piece of hard pilastic tublng to ailow nermal flow between collection
parlods. Iin 10 recent preparations with cattle, cannulae ware patent In all of
the steers for over 30 days and 4 of 10 were good tor aver 3 months, In 8
recent preparstions [n sheep, 2 functicned cver 2 months, 5 have functlioned far
at least 6 months and the eighth Is functiona! atter more than 4 moaths,

Bi |le-Pancreat!c Secretlion Rates in Besf Cattle snd Sheep - R, B, Muntitfering,
G. E. Mitcheli, Jr., R. E. Tuckaer and D. D. Johnson, Unlversity of Kentucky,
Lexington '

Quantitative Information has been obtalned under a varieTy of experimantal
conditlons with sheep and cattle, sach of which was prepasred w/th a re~-entrant
cannula in the commen bile or pancreatic duct enabling total coilesction and

reaintusion of mixed billary=pancreatic or pure pancreatic secretlons, Dally
volume of pure pancreatic secretions ranged from 71 to 341 mi, with a mean value
of 217 ml in four sheep fed hay. Dally volume ot mixed biliary-pancreatic

secrat/ons ranged from 557 to (668 ml in 169 obsarvations withn sSheep, with »
mean value of 1225 mi, Dally volume of pure pancreatic secreticns averaged
7,000 mt [n 17 observations wiTh sTeers. No consistent (nfluence of dietary
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starch level (0,20 and 40%) of biliary-pancreatic secretion rates was apparent
in studies with sheap, but pure pancreatic secretion rates in steers were
increased (P<.0S5) In response to feeding 80 vs 20% concentrate dlets;
interpretation of an spparent species Jifterence is compiicatad by the nature of
materiais collected (pure vs mixed secreticns). Ducdenal infusions (200 g/day)
ot starch or maltose had no affect (P>.05) on billary-pancreatic secretion rates
in sheep. @8iliary-pancreatic secretion response toc either intrajugular or
duodenal infusions of glucose was variatle, but excegencus Insullin administration
increased (F<,03) billary=-pancreatic secretion rates In sheep; secretion rate
decreased (P<,05) after prolonged adaministration and subsequent removal of
exogencus insulln, or when duodenal infusions of glucose were superimposed onto
Insyllin Injections, Pancreatic secretien rates In steers were modulated by
plasma insulin and glucose concentrations, and the response patterns differed
tor 80 vs 20% concentrate dierts. Duodenal intusions of coconut or safflower oil
depressed (F<.053) billary-pancreatic secraetion rates in sheep, and The magnitude
of depression was similar for Infusion levels equalling 5 or 10f ot feed _intake;
impairment of gas*rointestinal tract fuction may have been Implicated., Ducdenal
intusion of proplionic acid (36 mmcleiwkg'75fday) caused a fransitory

reduction (P<.!0)} of biliary-pancreatic flow rates in sheep, but a similar
response was not alicited by feeding monensin (22 ppm). Fallure to reinfusa
collected billary-pancreatic secretions in sheep resulted in a 68% depression in

tlow rate, suggesting That maintenance of tha enterchepatic circulation Iis
necessary I[f meaningful estimates of the volume and composition ot secretions
are to ba obtained. Specitic enzyme activity ot secretions or of pancreatic
tissue homogenates could rarely be equated with total enzyme secretlion; such
information I[nvariably required quantitation ¢f sacretion rates. |1t Is5 proposed
that mechanisms for centrelllng pancreatic enzyme synthesis and secretion cannat
be fully understood unless both specitic enzyme asctivity and secretory rate
information Is incorporated into 2 genaral mogel of anzyma adapfation to dlaet,

Rena| Magnaesium and Calcium Excretion in Cows - L. E, Deaetz, R, £. Tucker and
G. Es Mitchell, Jr., Department of Animal Sciences, Unliversity of Kentucky,
Lexington, Kentucky 40546

Twelve nonpregnant, Hereford and Angus cows representing two equally divided age

groups, 3 ang B-11 years ¢ld, were used Yo study renal tuncticn and the effects
af KC! and sodium cltrate on plasma concentrations of magnesium (Mg), calcium
{Ca) and parathyroid hormgone (PTH). The treatmants wearae: control, 1.5 g KCl/kg
body weight (BW) ana (.5 sedium citrate/kg BW intfused intraruminanily. lnulin
and p-aminohippuric acld (FAH)}) were used as measures of glomaerular filtration
rate (GFR) and renal pliasma fiow (RPF), respectivaly, in the control cows.
Creatinine clearances ware used as a measure aof GFR In all cows. Magnesium was
intused Intravenous'!y (2.4 mg/kg BW) during sample collection te incresase the
tiltered loagd of Mg and tacilitate the measurement of freatment effects.

lnulln and creatinine ciearances wvers not dlifferent; therefore, crestinine
appears to be a suitable GFR marker. Renal ¢l!earances of inulin, creatinine andg
PAH were not ditferent bafween the two age groups. However, tractional
clearances of creatinine ani PAK (53FR/RPF) were icower in the older cows which
suggests that the nephrons of eldar cows filter Iess eftficiently Than the
nephrons of younger cows. Plasma Mg 1svels were Increased (P<,05) after KCI
infuslon, anj maximal tubular reabserption of Mg (TH. Mg’ was incressed
(P.<,002) in the KCl=-tfreatsed cows. Ne differences in Ca excretion were observed
safrer KC| dosing, ©“lasma PTH concentrations were increased {(P<.03) atter KCi
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infusion, Potassium has been shown to reduce Mg absorptlion In the gut; however,
It would appear that KC! sitered Mg excretion in this study by Increaalfng Mg
reabsorption by the kidneys through the actlion of PTH.

Magnesium and Ca clearances were increased (P<.05) by the citrate trectment.
Crganlc aclids such as citric acid may [nterfere with Mg and Ca reabsorption by
chelating the lons., A decrease Iin renal conservation aof Mg (and Ca) due to the
antagonistic sffects of K and citrate could have a deleterious effect on Mg and
Ca balance and may promote the davelopment of grass tetany.

Oxygan Consumption of Beaf Cattle During Heat 5tress - J. B. Roblnson and
D. R. Ames, Department of Animal Sclences and Industry, Kansas State University,
Manhattan, Kansas 66502

Heat production of cattle exposed te heat stress Is unclear, We compared rates
of heat production during thermoneutrality (TNI) and heat exposure of cattle
accl!imated to cold, THNZ and heat.

Twelve British cross steers wara randomly sssigned to cold (3C), TNZI (20C), and
heat (35C) for an acclimatieon periocd of tour months. The existance of thermal
sTress was documented by the fact that both stressed groups gained signlficantiy
less welght than the TNZ group. The cattle were exposed to constant (lghting,
clippad biwaekly and were free moving in their environment, They were
Individually ted once dally and intaks was aqusilzed at 4,9 kg/hd/day.

Te estimate heat production, oxygen consumption and carton dioxide production
was measured using an Douglas Bag technique. Heat production was calculated
using the squation, kcal = (3.87 kcal x llters 05) + (1.2 kcal x liters CO,)

and expressed In tarms of kcal/ﬂ'75/day. Following aceiimation and befora
maasuring haat production the TNZ cattlie weighted 350 kg, heat acclimated group
335 kg and the cold stressed cattis 320 kg. Heat praoduction was estimated at
25C, 30C, 32.5C, 35C, 37.5C, and 40C »t three and twenty-four hr exposure times.
(Except during measurements cattle were maintalined in Thelr respective
environments).

There was a significant (P < .Ql) linear increase In heat production aof the TNZ
acclimatad cattie exposed to Incresased Temperatura at the 24 hr exposure time.
In addition, cattie acclimated to heat showed a !|Iinear [ncreasa (P < ,01) in

heat production when expoesed ta Incressed heat stress at the 3 hr exposure. The
resting mevabolic rate, & point within the TNZ as indicated by minimum heat
producticon, was greaster (P < ,05) tor the cold acclimated cattie at 3 and 24 nr
exposure times compared wlith both the TNZ and heat acciimated groups,

Glucagon Megisted Utilization of Propionic Acid ang Aming Acids Bty the Pertused
Ovine Liver - W. W. Gill, Ga E. Mitcheti, Jr., R. E. Tucker, J. A, Bollng,
Ge Ts Scheiling and R. M, DeGregorlio, Unlversity of Kentucky, Lexlington

An in sitfu perfusion technique was used to study The influence ot glucagon on
the utillzatiaon ot prepionate and amino aclids by the livers af Finnisn Landrace
ewas, In 2 experiments, physiclogical levels of propionic acid (.55/nr) ang
enzymatically hydrolyzed casein {(2g/hr) were gontinuoysly infused into the
Isolated llvers of all animals for 2 hours. Treatments in both sexpariments
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consisted of control (0 glucagan) and glucagon (Smg/hr). Iln axperiment |
1'#C1epropionic acid (20uCi/hr) was infused wnite ('4c]-tnreonine

(S0uCli/hr) was infused in experiment 2. In expwriment | glucagon incressed
(P<.05) glucose synthesis from !l‘C]-propIoﬂic acid (total average
ll¢C]-glucusa levels =9.3 vs 5,8ulll. Plasma ures nitrogen levals (156 vs
201 mg/dl) were lowar and |4COz lavels (1.2 vs 1.0 uCl) were higher

(P<,01) in the presence of glucagon. in experiment Z, taotal [“c]-fnroonrno
in the perfusate was higher {(P<.03) with the glucagon treatmeant {(x = 6.7 vs
3.8uCi) while '%C0O, was lower (P<.0l; x= 2.3 vs 6.2 x1073uCI). These
results indicate that glucagon mediates the sparing of amino aclids by preopicnic
acide.

The Components of Hepatic Portal Flow During Feeding - A. Dobson, R. 5. Comiine
and R. D. Barnes, The Physicloeglcal Labaratory, Cambridge, Unlited Kingdeom and
Department ot Physiology, New Yorx 3tate Lollege of Yeterinary Medicine, Cornel|
University, Naew York 14853, U.S5.A.

Nine sheep were trained to consume a ration of lamb pellets and hay within the
same 2 hr pericd each day. Fitteen micren radicoactive microspheres were
Injactad into the left vaentricle and biocod flow was measured by The reference
organ technique., OQObservations ware made betore feeding, 3-4 min after beginning
to @at and postprandially 2 and 4 he latar.,

Contributieon to Hepatic Portal Flow (§}

Forae Smalli Large Panc, & Gut Fortal
Gut Abomasum Intest. fntest. Splean Fat Flow
{mi/g)
Preteaaed 20.9% 12.6 19.5 10,2 24,2 12,5 2.83
Feeding 26,2 13.3 17.9 9.9 25.2 7.5 2.76
2 hr 46.0 7.7 14,0 B.5 19,3 4.2 3,30
4 hr 317.3 9.2 V7.7 9.0 21,3 S.3 2.81
5.E, la2 g.6 0.9 0.4 1.0 a2 .06
The major postprandial increase in forequt flow was due soleiy to increased fliow

to the epithellium of the ruminoreticulum, Different raegions of the foregut
respond ta feeding in strikingly different ways.

Etfect of Elevated Intrarumen Pressure on Rumen Mygeliectric Activity in Sheep -

H. W, Colvin, Jr., L. Buenc, and Y. Ruckebusch, Yniversity of California -
Oavis and School ot Yeterinary Medicina, Toulocuse, France

To study the physlolegical events associated with the depression and possible
sisappearancea of rumen contractions during elevated intrarumen pressure, sheep
ware surgically preparad as follows:

| W Mycelactrodes were implanted In the reticulum, dorsal! sac, ventral sac
and the posterior ventra| blind sac tg study myoeletric events,

2. The trachea w23 transsected to study erucTation.

3« The rumen was cannulated for tThe recording of changes in Intrarumen
pressure resulting from rumen contractions.
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Nitragen was Insufflated inta the rumen to pressures of (0 and 20
cm HOH and sustained for 5 minutes.

AT an infrarumen praessure of 10 cm HOH, The rejuction in thse
amplitude ang character of rumen contractions w3as praceded by a decrease in
rumen mycaleactric activity, When tha Intrarumen pressure was sustalneg at
20 cm HQH, rumea contractians disappearsed within & minutes, mycal{ectric
spiking was aiso absent.

Twanty minutes aftar the and of insufflatlan in tha 20 cm HOH
trial, secondary contractions were difflcult to diffarentiata from
primarias on tha motility record; howaever, tha mycaigctrodes anablas rapid
discrimminaticon, Farty-seven minutes after insufflation, ruman pressure,
rumen cantractions, and mycalactric spiking closaly resemblad
pre-~insuftliation events.

During daflation following the 20 cm HOH ftrial, gas w=as expelled
via two routes as ascertained by gas Traps on the mask and tha anterior
tracheal cannula. Ouring the aructation reflax, gas escaped via The
anterior tracheal cannula on sacondary contractlions, When the intrarumen
prassura axceaded |10~-15 em HOH, gas expulfTion occurred on some primary
contractions at which tTime intraruman pressure exceeded The ability af the
partially apened cardiac orlficea fo reftain gas. Gas expelled on primary
cantractians ascapes Into the atmosphere via The mouth and i5 not a complex
reflex act.

Bacause of the dalay (n tha mycalactric response To alevated intra-
ruman pressure, 1t is suggested that a humoral mechanism is operating
rather tThan a neural, although both may be involved. Fresumably,
myoelectric activity |5 inhibited by the adrenal hormones, epinephrine andg
noraplinaphrine, in respanse to the strass impesed by inTrarumen gas
insuffiation., The possiblility of the acting of gastrointeastinal hormones
of Rnown inhibitery actiaen in other specias is not axcluded,

As the result of these findings cencerning the inhibitien of
myoelactric actlvity during alavated intrarumen pressure, there is a
distinct possibility tnat rumen mofil}ry ceases when bloat becomes
excas55iva.

Effects of Grain Overlacd Rumen Stasis Fluid on Ovine Farestamach Acid=-5Seas:itive
Epithalial Receptars - E, C. Crichlaow and R. K. Chaplin, Department of
Yetarinary Physiclogical Sciances, University of Saskatcnawan

Although toss of torestomach matility s a salient feature in "3rain overicad",
trnea mechanism magiating it is still ngotT wncwn, Since rumen *1y.1 colleactec a*
rumen stasis, in sheap treaavteg wiTh wvoiatila *atty acids, =an activate

foerastomach acid-sens|tive apitrneiial receptors whicn reportedly inhibit
reticule=-ruminat contractians, fthe aim cf *his investigation was to deTermine
whetTher ruman fluids coliecTed frem "grain overiaod”™ snheep during loss of
torestomach maTiliTy were aisc capabia of acTivating these racspTors,

"Grain cver o3a" was induced in 4 sneap wiTh parmanent rfumen fistulas by
introgucing ground whneat (40 gm/Kg body weignT) in water (i:2) Snte thaeir ru=e-,
Rgticule~ruminal motility was recorgeg with 8 Miliar Mixro=-tip catheter oresz. &



Transgucer ana rumen tiuids ang dloed for The jugular vein were ¢ol.ectec, af
reqular intervals, unti! rumen stasis developed. Blood and rumen tiuid pH ware
measurad at coliection time as ware packeo cell voldme, plasma protein and
plasma esmalarity.

farastamach acid-sensitive apithetial reacepTors were isgiated in halothane
aneasthetized shesep using single nerve fiber racorgings from tha cervical vagus
narve., Rumen fluid samples ang solutians of various concentrartions of acetic,
buTyric, ang lacTic 8¢igs wara appliad To tThe exposed receptive tields of Thesse
receptars. Q¢t Z3 acid-sansitive epithelial receptors isolatec, |3 werse
activated by the same minimum concentrations of acetic ang butyric acids i.®.,
PG mM (3}, 50 aM (), 100 mM (6], 150 mM (2] ang 200 mM (1}, 8 py minimum
concentrations of butyric¢ acid and | each by minimum concentrations of acetic
acid and lactic ac.:da. Lactic acid elicitad responses in || receptors, howaver,
the effactive concentratians weare much gqraeaater than that of aitner acatic or
sutyric acid. '

Although 21 recaptors ware Testad with samples of rumen fluid, responses were
gnly obtained in 7 (33.33). 3t these 7 receptors 4 (57.1%) responded-oniy To
rumen *Tluid collected at rumen s5tasis. The remaining 3 receptors responded 5SoTh
to rumen fluids obtained at rumen stasis ana when forestemach motility was
normal i.e. narmal rumen tluid. The responses Yo normal rumen fluids, howavar,
eiTher had longer latencisgs or sma!ler number of action potenTials Than
responses alicitTed by rumen fluid collected aT stasis.

These results suggest tnat rumen fluids obtaingd at rumen stasis, in "grain
cvar load" sheep are capabla ot exciting focrestomach acid-sensiTive epithelial
receptors and are more effeactive than rumen fluid aptained pgriar ta the
impairment ot farestaemach motility. (SupporTes by Saskatchewan Harned Cattliae
Trust).

MICRCEIOLOGY

Tha Efftact of Carbohydrate Limitation on the Uegradation ang UTilization of

Protein by Mixeg Rumen Bacteria - .. B. Russell, JSDA ang lornell Universifty,
lthaca, New York [4853

Procedure. Rumen contents from a cow ted a <“imothy hay diet were sampled cne
haur after feeding, squeszed Through cheese <leth, ang centrifuges at 1000 xg,
15 C for 20 minutes to remove feed particles and protozoa. Resuitant
supernatant was centrifugaed at 10,000 xg, i5 C for 20 minutes to harves?
pacteria, and the celli-tree supernatant was giscardad. lsolateg bacteria were
subsequently incculated into an artificial medium containing saits, vitamins,
volatile fatty acids, sulfide, ammonia, and 40 mg/! mixed carpbohygraTtes (equat
Jarts selusle starch, Jiucose, sucrosea, maltosa, ang cellebigse) to achiava an
aptical density aof (,0. Twenty~-five milliliters of Tnis madium and bactaria
agra then anaerosically transfer-aq t¢ incucation bottlas containing treeze
iried casain.
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Exper iment . When casein was praesent at 5325 mg/! and mixed carbohydrates were
added at rates of O, 40, BO ang 160 mg/!/hr, cell growxth 1<,07 h-i), and the
typas of bacteria did not appear To change during § heours of Incubation.
increaseas in ceil protein were proporfTional To the rara of carbohydrate
addlitlion, and net ammaonia praeduction was inversely proportional To carbohydrate
avallability., Hourly sampling revealed that casein was hydrolyzed rapidiy, and
that this hydralysis was accompanied by & marked accumulation of extracallular
peptides. Carbohydrate availabllity had Iittie influence on prateclysis or
paptidae uptaka.

Experiment 2. lncubation of ruman bacteria with 0, 525, 2100, and 8400 mg/!
casain under similar carbonydrate feeding strategies showed that protenlysis was
subject to saturation kinetics. increasing casein from 525 to 2100 or B40Q0 mg/|
resulted in 4 times as much extracelluiar peptide nitrogen, butT ammonia
production was sTi11 minimal if carbohydrate was agdad at 160 mg/l/hr. Whan
casain was increased from O to 525 mg/! and carbohydrate addition was 160
mg/l/hr, there was an 873 increase In tha yisld of cell protein. Further
increases in casein (2100 angd 8400 mg/l) caused only a slight increase in cell
pratain,.

Utilizatian of Proteins trom Intact-Forages by Purs Cultures of Rumen Bacterlia -

H, Hakimzadefi and B. A, Oehority, Ohioc Agrijcultural Research and Development
Canter, Woogstar, Ohio 44691

An in viftro procedure was developed to measure forage protein utilization by
rumen bacteria. Graded levels of nitrogen, as ammonium sulfate, were added tTo
"N-freo™ complete modla with excess available energy. These medlia were
inoculated with flva strains of proteclytic rumen bacteria, and after completion
ot the fermentation ([0 days), *tha cancentraticons af majoer end producTs were
measured and standard curves ware estaplished for each organism. Freezae driad
samplaeas of 3 legumes ang 3 grasses, each at four stages of maturity, were ground
to either 40 mesh, 60 mesh or ball-milled, and used as the soile added nitrogen
source In The "N-fraea" medium,

Maturity and particle size did not affect N utilizatien by The test ocrganisms.
Among strains, DeftTweam species and within spacies differsnces for the erganisms
ware significant (P<.01J. The N utilizatian fram legumes or grasses was not
different, Corraelation betwaeen saluble provelin (physiological salinel and totea!
proetain digestion was |ow {r2 = Q.16)s The digestibility of tThne soclutie

protein fraction was simliar among the organisms, butT not complete. Howevar,
the digestibility of the Insclubte protain ftractien varieag fram ona strain to
another and ressmbled The totai protein digestion from The intacTt forages.
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haaptatien Tgo Jietary Mitrate; Eftects on ¥YFA ang TH, Froduction PRaTes -
M, J. Allison, C. A, Reedy, and H. M. Cook, National Animal Jiseasae CTentTer,
USOA, Ames, lowa

Ruminal flulao from adult shaep adapted To dieTs (! ng/day. |l 2=hr feedgiag
intarval} of altalfa-corn (3:2) plus NanNOx (0, 30, and 60 g/gay) was coliected
4 hours atter feeding, strainsada fthrough cotten Jauze and then incubated ( 2 hr,
38 C) under CO; with and without added NJ3 or NO, (4 and 10 mM). RarTes

ot NOz reduction by ruminal microbes increased by 3s much as 20-fald gurling
adaptaTion tTa dietary NDB_, wnitle rates of HCZ_ requction increaaseqg aboutT
3-fold, Juaatities ot CH, Produced by microbial populations from animals fed
all diets were less whan either NOy ar NO, was agded. InhibitTian of CH,
production by N03_ was greaaTtTar with N03_ adapted populatians, but inhibiTicn
af THy production by Noz was greater with ryminsg!l populations not adapteg

to NG3—. wWith ruminal populaticns adagted tTo N03_, inhibition of TH,
producTiop Dy N03— appaars fTo be due to givarslon af H To reduce Nog— rather
than 302, while with unadapted popuiations inhibitlon of CHy production by

NO, appesrs To be due To toxlcity aof NOZ_.

Acetata proeguction ratas by batTh Noj_ adapted and nonadapted populations warse
greater when NO3 was added. Acetate production rates were incressed 1.5 +

« 14 (SD} and 2.0 + .67 (50) fold by addition of NDS— at 4 ang 10 mM,
respectivaly. Addition to NO, markedly inhiblteg acatate and¢ butyrate
production by mlcrobial populations from sheap not adapted to dlietary
populations from Nog— adapted animals, With microbial populations from sheep
not adapted to NOy , added NOZ—'Ied te accumulation of lactatae, but this was
not obsarved with N03- adapted populatioans. Thus, rates of ¥FA and CH4
production are changed by NO]_ and NO{' and These changes 3are influanced by
prier adapfation of ruminal populations to NOg . KEY WORDS: Ruminaf
mlicrobes, MNitrate, Nifritea, YFA, Mathana,

MeTabolism of Nifrate and Nitrite in Cell Extracts of Mixed Rumen Bacteria from
Nitrate-Adapted Sheep - C. A, Raeddy and M. J, Allison, NADC, Ames, lowa

“"Nitrate poisagnling" often encountared In ruminants is dus to accumutatian of
toxlc nitrite (NG, )}, produced by the reduction of dietary nitrate (NOyg )} by

rumen bactarias, However, [iTtle is known about tha metapolism of nitrate and
nitrite by cal! extracts of mixed rumen bacteria,. In thnis investigation, we
studled the biochemistry of nitrate and nitrite reduction by cell exTracts of

mixad rumaen bacteria (extracts) obtained from sheeg adapted 30 g/ /d of dietary
NOg . High levaels of dissimilatory typa NO3 and NO, reductass

activiTies were observed in fthe extracts with H; as the elecTron danor, The
specific activities (n mol Ho utilized/min/mg protein), wxith benzyl viclogan
(8Y¥) as the a donor, for NbS—'ana NO, ™ reductase activities were (40-160

and 147=-22%, raspactively, ftor exftracts from NOS_ adaptad shasep. The
corresponding spacitic activities for extracts from sheep fad no dietary nitrate

ware !5=29 tola lower, : 3—'ana N0, waerse stoichiometrically reduced to
ammonia; He NIt ™ gag =, _ . i

< 3 a&nd 2'“02 steichiometries ware 4:1 ang 3:1,
respactivaiv, The pH op*rimum far N03_'reducTase activity was 7.0 whaeraas
that far NO;~  reductsse activity was 7.3,
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The specific activity for Nog- raeduction with metny! viologen (MV) a$ fthe &
madiator was less than $50% of that observed with 2Y, whereas that with FAD was
about 80% of that observed with BY. Little aci.vity was observed with
terredoxin (Fd) from Clostridium pasfteurianum as the g mediator. N03-

raducing activity was primarily membrane-bound and was strangly inhibited by
azide and hydroxyguinoline-n-axida, Chiorate=-reducing activity alsa observedg in
the extracts was strongly Inhibited by azidae.

A low potential elactron mediator such as BY appeared Yo be an obltigate
requirqmenf for N02—’reducfase activity; MV was a poor substitute for BY and

no detectablae activity was seen with either FAD or Fd from C. pasteurianum. The
Noi_ reductase activity appeared toc be equally distributad beTwsen the

membrane and cyfToesol fractions of mixed rumen bacteria but the speciflc activity
with each fraction was quite low. Specific activity increasad four-fold when

the membrane and cytoscl fractions were mixed together. Tha results on tha
respiratory nature of Noi_ raductase activity were inconclusive.

These results indicate The predominance of respiratory fype N03_ reductase
activity in extracts from NOS— -adapted sheep. It |s atrtractive to speculate
that the predominant rumen anaerocbes in Noj_ -adaptaed sheep may obtain
additional ATP for growth from electron transport phosphorylation coupled to
NOy reduction (to ammonia) by €& donors such as H,, formate and reduced
pyridine nucleotidas. This In turn may mean greater microvial cell ylields in
the rumen of nitrate—-adaptad sheep.

Nitrate and Formate Metaboliism by Whoie Cells and Cell Extracts of Selenomonas
Ruminantium - 5. 0. Feighner and C, A. Reddy, Michigan Statse University,

East Lansing, Michigan 48824

Methemoglobinemia s a toxicity syndrome in ruminants which resuits from the
absorption of toxic lavels of nitrite, produced by the reguction of dietary
nitrate (NOB) by rumen bacteria, Nitrate metabolism in rumen contents has

been investigated in vivo and in witro but litTle information is available fram
pure cultures of rumen bacteria. Selanomonas ruminantium, a predominant member
of the rumen microflora in animals fed a variety ot diets and known to reduce
NOx, was chosen to investigate the physioclogy of NOy metabolism. Using

whole cells and cell extracts we provide evidence which suggesTs NGy

matsbolism by 5. ruminantium occurs by a dissimilatory pathway and can be
coupied To tormate wxidation Te suppliy energy far 3rowth.

Niftfrate metabolism in $. ruminantium strains HJ, and HD, was induced by

NOz. Medium containing ammonia levels (20 mM) tour to five times the
saturating concaentration for growth ald nat aftect NO3 recucing ac~ivity in
whot!e cells., Both nltrite and ammonia were produced from M2s; 1n washad wnole
cail assays using dithionite as the electron (e )} gonar. Tha production aft
ammon.a f-om NGB and nitrite was, nowever, only observed 'n whols c@!l assays,
The nitrite reductasa activity was lost during the praparation cf cel!
extracte,



Nitrate reductase acTivity in §, ruminantiym cell extracts was predominatly
membrane asssciated. The apparent pH opTimum was 7.0 with reges bufter ang 7.5
with Hanes;Tris buffar, The specific acviviTty of N03 raductase was (.59=-2,0
tald greater with Hepes-Tris buffer than with Hepes buffer. The apparent Km
for NOx raductase activity in cel! axtracts was 0.2 mM, MeThyl viaiocgen (MV)
and benzyi viologen (BV) were equally etfective & mediators with dithiocniTe.
Fowsver, 8V was significantly betraer using K, 2and formave as & donars,
Clostridium pastaurianum *erracoxin was inactivea as an & carrier.

Formate denydrogenass acTiviTy in cell exTracts was detected spectro-
photomeTrical iy, MegThylane blus and 8Y were afftective & accestars (39.5 and
29.0 nmol formate oxidized/min/mg prefein, respactively}, MV was oniy 203 as
aeffactive as BY in the spectrophaotometric assay.

Nitrate raducTion by 3Jrowing cultTures was accelgratad when formsvte was included
in glucose-iimited syathetic medium. Molar growth yields for 5. ruminantium
increased in The presence of NOs. Moreover, N03 plus formate signiticantly
increaseg Ygqlu cagmparead to Jtucese alene (B80.4 vs 60.4). Alse, in the absence
ot glucose, N0z plus farmate coulg function as a source of anergy for growtH

of 3. ruminantium,

The resuits demonstrate the S. ruminantium Jeossassas beth a respiratory type
ND; reductase and 2 formaYe dehygrogenase. The NO3 red.crase can be coupled
to formate oxidation To generate ATP (oxidative phosphorylation] for growtTh.

In vitrg IBC-MeasuremanTs at the Contribution of Megasphaera £lsdenii tTo
Rumen Lactate Fermentaticn - R, A. Prins and G. H. M. Counotte, Laboratory of
Animal Nutrition, Veterinary Faculty, Yaletaan |, 3584 CL U*trecht,

The Metherlands.

Since Magaspnasera elsdenii ferments a variable part ot OL-lacTate to butyrate,

measuremant of The percentage of JL-lactate fermented to propicnate via the
acrylata pattway in rumen contents will underestimate the par*ticipaticon ot This
organism in the farmantation of DL-lactate. Therafere, a Technique was
described To measure simulTanecusiy tThe percentage of Jropionate fermeg Through
the acrylate pathway and the part of DL-lactate fermanted To buTyrate. This
tachniqua (dascribed in Appl. EZnv.e Micraobial,. 13:619-655, 198t involves

15C--FT nuclear magnetic resconance measurements of lapel gisTridutioan in
propianic and bu*tyric acias farmad from DL-52-13C1 lactate atter incubatian

at this c¢compoung =ith rumen contents. From a numbtser ot measurements with rumen
contents ot dairy cattie an average confribution of M, elsdenii Ta .actate
fermentation ot 743 (standard deviation, 13§, ranqe 61-97%) was found,
«mmediately a‘ter feeding, the contritution of M, elsdeni: to lactare
fermentation increased¢ sharply possibly as a consequence of catabolite
raprassion af lactate fgrmentarion 9y sugars in other rumen bactTeria.
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Ciurnal Changes in Carbohydrate Farmenting Bac*terial Groups in the Rumen of

S5teers Fed Twg DIffarent Diets - Jane A, ZI. Leedle, Marv[n P, Bryant, andg
Robert 8. Hespell, Department of Dairy <. ence, University of Illlinols,
Urbana, lllinols &180Q1

Diurna!l varlation In bacterlal numbers and carbohydrate fermanting groups in the
rumen of staers fed two different dlats was followed. Matura, rumen-fistulatad
Haolstein steers wars fad maintenance level, hign forage or high concantraas diets
once dally. Malntenance was determined on a metabollZable energy rather than a
dry weight basis and diets wara formulated In 75/25% proporticas of alfalfa hay
and concentrate materials, Samp les of ruminal contents wers manuaily collaectad
at -|, +2, 4, 8, |2 and |16 nh postT-feeding. The bacterial populations obtained
after blending the samples were assessed for direct and viable counts and the
size and distribution of carbohydrates fermenting groups. Carpohydrate groups
ware determined using anaercblc replica plating techniques with a series of
differential carbehydrate media. Corraesponding ruminal fluid samplies collactaed
were anaiyzed for fermentaticn acids, carbohydrate, ammonia and pH.

Results showed that little diurnal change occurred In total pacterial numbers an
eithaer diet, Both diats had lowest viable cell counts at Z h, followed by a
gradual Increase to highest counts at |6 h post-fesding. Changes in the
carbohydrate groups did not correspond entirely with the predicted pattern for
termentation of tha feadstuff components. Soluble carbohydrate fermenters
predominated at all times in both diets. Bacterial groups fermanting pectin,
xylan and celluiose reached maximum population densitlas at 8, 12 and 16 h
post-feeding, respectively. A similar pattern was observed ocn the high
concentrate diet excapt thess groups were lowar In prapoertien., The similaritiss
in *thae bacterlial profiles between the diets ware unaxpectad but probably due To
maintenance feeding. Tha stabllity of the ruminal ecosystem observed was aiso
supported by the ruminal! fluid measurements which exhlbited |little dlurnal
change. The nesrly I[dentical pH protiles showing ne severe dapression aven on
the high concentrate dlet suggested that the compositlon ot the diet has (ittle
to do with the resultant microblal population. Rather, the data suggest that
the overal| enargy contant of the diet wil! yitimataly affect the carbohydrate
group compesitlieon of the rumen bactarlal population.

Maintenance and Saelecticn of Monensin-Resistant Bacteria In the Ruman -
Ke A. Dawson and J. A, Boling, Department af Animal Sciences, University of
Kentucky, Lexingten, Kentucky 40546

Hablitat-simulating and substrate-specifl¢c media were prepared with
energy-depleted rumen fluid and were used to campara meonensin-resistance and “he
composition of the anasrabic bacterial peopulation In the rumen of steers on
monensin-coentaining and monensin-free raticns. Tatal anaercbic c¢ounTs on the
habltat~simuiating medium ranged from 9.3 x 5% +0 8.5 x 100 CFU/g (dry

wt) ot - rumen ingesta and ware naot significanTly adiftereant in anima:'s recelving
monensin (33 mg/kq) and animals an monensin-free rations. The mean percantacge
ot the totam{ populatian resistant o |0 mg monansin/ml af medium was
significantly greater (P<.05) in anima's receiving the monensin ration for 33
days when compared te animals on a similar monensin-fres ratlion {63.56% and
32.8%, respectively), Increased manaensin-resistance tended tao develop latar
than The charscterlstl¢c decreases in acatata: propiconate ratios and remain
signiflcantly greater in monensin-fed animais for at laast 20 days after
monensin was deleted from the ratlian,
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Mornansin suppiamentation did not significantly aiter +ne proportions of the
total population capabla for using gfucose, starch, cellobiosa or trypticisw as
energy sources. Percentages of monensin resistant anaerobaes with glucose-,
starch- and colloniose-using 3roups from monensin-fed animals were not
significantly gifferent from those on monensin-free raticns. Howevar,
resistance in trypticase-using populations was higher (P<.10) in monensin-teg
animals than n animals fad monensin-free raticons (64.0% ang 16,18
respectiveiy), The contributions ot glucose - and starch-using paopulaticons To
resistance in The total| population was significantiy lower in monensin-fad
animals when compared to animals noet fad monensin. However, the cantributing of
thesa popuiatiens to resistanca tanded To Increase when monensin was reamoved
from the dlet.

This study suggests thaTt monensin can select menensin-resistanT bacterial
strains in fthe rumen witThout influsncing the total concentration of bacteria,
This adaptive chnange could not he associated with the major saccharclytic groups
but was raflaected In arganisms which use peptones 3s anergy SQUrcHS.

Phenylpreopiconic Acid, a Growth Factor for Ruminccoccus Albus Strain 8 -
R. E. Hungata and Reobert J. Stack, University of California-Davis,
Davis, Cal!ifornia 95616

Fhenylpropiaonic acid can account for part of the stimulatory effect of rumen
fluid on The rate ot growth and cellulose digestion by cultures of Ruminococcus
albus straln 8, The chemicaily dafined medium has supportTed consistent growtTh
in dally transfers of a one percant lnoculum from a 24-hour bBroth culturse

containing 0.3% pebble-milled celluicse. Disappseasrance of cellulose has provan
to be a more consistent and rellable criterion of growth tThan nhas *The increass
in aptical gensity of ¢ellobiose proth culturaes, As |ftTie as 3 M

phenylpropionate glves maximum response.

Fermentation of Caellulose by a Rumen Anaeraobic Fungus in Tha Absence angd
Presence of Rumen Methanogans - D. 0. Mountfort, Zawthron Institute, Hox (75,

Nelson, New Zsalang and T. Bauchop, Agplied Biochemistry Oivisien, Department of
Scieantific and industrial! Resesarch, Pa!merson North, New Zealand

From the termentation ot callslgse by an ovine rumen anaerchic fungus, molas cof
product as a paercentage 2t Tthe moles of hexose fermented were: acevate, 72.7,
carpon dleoxlde, 37.6, foermate, B3,.,1, ethancl, 37.4,; lactate, 67.0; and hydrogen,
35.3. When The fuagus was cocultured with rumen methanogens acetate was the
major producT (134,7%) and carbon dioxide increasea (B8.7%). Lactate and
ethano! production dacreasad *o 2.9% ang 19% raspectively, |little formate was
datected (t1$), and hydrogen did not accumu'!ate. Substantial 2amaunts of methane
ware produced In *the caculture {(58.7%2). Studies with ta—'4;z
injicateg that acatata was noet a precursar of methana. The demgnstratioen of

zacetate

cellulose fermentatinsn by a fungus extends the range of kRown rumen organisms .
capable ot part.zipating in cailulose digestion and provides further support for
3 role of anaerobic fturgi in rumen ftiber digestion., Tha effact of the
methanogens on The pattern of fermentaticen i35 interpreteg 2s a shift in tlow of
eivcTrons away ‘-cm alaecrrona~sink products To methane via hydrogen. The stuay
providas a new axamp:.a cf intearmicraobial hyarogen transtfer and the first
demonstratior »* hvdrogen farmation by a fungus,
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The Microbial Fermentation in the Termitae Hindqut; A Comparisen to the Rumen -
0. A. Odelson and J. A, Bréznak, Michigan State University, tast Lansing,
Michigan 438724

The abundance of Information on the rumen fermentaticon attords a sound
theoretical basis from which to evaluate gut fermentations In other [mportant
herblvores. Accordingly, wa have sought to understand the fermentation of wood
by the hindgut microblota of termites, Retlculitermes flavipes (Kollar), ang te¢
evaluate the relevance of microblal metabolites to the carbon and energy
requirements of the (nsect. Focus has been on volatlile fatty acid (YFA)
production by the hindgut microblota, and parameters msasured included: the
identity and extracellular pool size of VFA's in situ; the in vivo rate of
production of VFA's; the contritbution of cellulose and hamicel|uliose carban to
YFA formation; the raiative Importance of protozoa and bactaria to VFA
production; and the importance of microblal YFA's To tha termlite's respiratory
requlirements, Al thoaugh termites resemble ruminants In having a
cellulosae-dominate nutritive regime, as waell as a prominent gut fermentation
mediated by both protozoca and bactaria, signiflcant differances waere apparenT.
Among these was the striking dominance of acetate In the YFA pool of the tarmite
nindgut (90 mel %), compared to that of the rumen (60 mel $), and the lack aof
signiflcant cellulolysis by termite hindgut bacteria, A further diffarence was
the more |imitad importance of methane as a product of The taermite hindgut
fermentation. Nevertneless, both animals empioy the same strategy to satisfy
thelr energy requirements, l.e., aerobic oxidation of YFA's derived from
microbial fermentation of feed polysaccharides. The differences in farmentation
patterns in the two animals may reflkc? a greater influence of protozea I[n wood
polysaccharide fermantation In the termite hindgut.

Klnetics of Hy Consumption In the Bovine Rumen - Josaph A. Robinson and

James M. Tiedje, Michligan S5tate Unlversity, East Lansing, Michligan 48824

Hydrogen Is a key intermediate In tThe anaercbic degradation of organic matter,
since [ts concentratlion Influences both rates of organlc matter processing andg
the qualitative nature of the products generated in methanogenic habitats, For
these reasons, an understanding of the kinetics of hydrogen productlon and
consumption is Iimpartant, The kinetics of ruminal Ho Consumption 3ang turnover
ware investigated using & gas-reclirculation system that allowed for
semi-continuous monltoring of Hs and CHy; in gas phasses aqu||:braTed with

aither dlluted or undilutad rumen fluid,

The kineftic nature of ruminal Hy, consumption was determined by perfarming
progress curve experiments, which each Involved followlng tne c¢onsumption of
added H, in The gas phase ot tha gas-recirculation systam, Ho consumption
by rumen fluid approximates Micnaalls-Men*en wkinetics when rumen flyid is

dilutec to overcome phase-transter |imitations, My Xp's ranged from 4.2 to
9.2 micromolar. The Vmax estimates, atter bDeing corrected fzor The
dilution factor regquired to circumvent transfer limitaticns, ranged from |.,2 *>

2.6 micromoiar/min.
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Tha turnover of H, in ungiluted rumen fluid, incubated in the
gas—rocirculafion apparatus, was detTermined Two ways, The tirst invaived
measuring engoganaus CTHy Araductien by rumen fluid and multipiying by four to
obTain instantanecus rates of Hs Producticn., Turnover times ‘or n, wers
calculated by dividing The HZ droduction rates jinto Hs pool tizes that ware
concomitanTly measured with CHy. The sacond procedure by which Hy turnover
times wera computed amplayed mean Vmax and K estimates and the H2

pool concantrations. Thus, we caomputad HZ Lﬂ vitro turncver times using Hz
productTicn rates in the first case and H2 consuymptian rates in the 58conda.
¥hen the Hy Concentration had attalned a nearly steady-state concentration The
turnovear times camputed, using rates of H, producTicen and consumption, agreesd
and were appreoximately | second. Turnover aof the +H,; pool in situ was
esTimated in 8 fistuisted cow using pool size information angdg mean V.

and K, estimates. Turnover times far fthe Hz poot in situ were about the

csame as those computed faor undiluted ruman fluld Incubated in the
gas-recirculation system (viz., approximately | sacondl,.

The Influence of Niacin Supplementation and Nitraocgen Source on In Yitro
Rumen-LIke Fermentaticons - 0, R, Shlelds, 0. M., Schaefer ang T. w. Perry,
Purdue Unliversity, West Lafayatte, Indlana 47907

A samicontinous culture technique was utilized Te Investigate the influence ot
nilacin supplamentation (100 ppm based on the total weight of {iask conteants) en
rumen-i ke fermentations, Elther NHyCl! or a soybean meal-iike mixture af
crystalline amine acids was used during & series of 6 hours or 24 hours

incubations having a fluid retantion time ot |1.33 days. Glucose, maltose and
callobiose ware uysed 33 the carbon and energy Sources. Microbial pratein was
measured by centrifugation (24,000 x g} of the spent culture followed by washing
the peliet with methano!|l and sonlcating to disrupt intact cells. Protaein was
detarminad using the Blo~Rad proteln assay. Niacin was determined using Lloyd's
reagent as the vitamin carrier and CNBr for the color develapment,

Establishmant of rumen-like fermentatlions was contirmed by low Ho

concentrations and relatively normal proportions of acatate, propianate, ang
butyrate (59:23:13) after 3 days of incubation. Regardless ot nitrogen source
and tangth of incubation niacin supplementation increased (P<.05) microtial
protaln synthesis {(gcontrol 7.70 vs niacin 13.689 mg/g substrats addaed) and niacin
cancentration {contrel 9,2 vs 16,3 ugq niacin/g spent culture.) The Increasad
niacin cogncantration indicates That The catavbolism of supplemental niacin was
incomplata, This result may be confounded by The probable lack of specificiTy
of the niacin assay for the vitamin. Metabolites of niacin may have been
produced during fthe Incubations but getected as the vitamin. Tatal pyrldina
nuclectide pool concentration was increased {P<.05) by niacin supplamantatian
regardless of nitrogean sgurce guring the 6 nours iacubaticns. Ammonia lavels
warae lower during *he 6 hours versus the 24 hours incubations which Indicated
rap.d microbial growth Jquring & naurs incubations. Niacin naa no influence on
ammonia lavel. Tryptophan zontent ot microbial pratein Tended To %e higher at §
hours due ta niacin supplamentaticon, howaevaer this could be a resuylt of an
increased intraceliular free trypotophan cgonceantration and not fto a nigher
incorparation ‘nto micrabial proatein, Tatal zas procducticon or methane
production and pH ware not influanced by nitrogen source ar niacin
suppiementTatTion, In :onclusicn, The zamicontlinaus culture technigque was usafuy’
in estabiisning ruman~lika farmen*ations in w=«nich niacin supplementation
increased efficiency of microbial protein synthesis,
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A Posslible Role for the Rumen Micraflara in the Etflolagy of
Policancephalomalacia - Thomas R, Haven and Oanial R, Caldwell, Division of
Microbliology and Veater ~.ry Medicline, Unlversity of Wyoming, Laramle, Wyoming
82071

The rumen contents of range cattle suffering from acute poliocencephalomalacia as
judged by cllinical symptoms, braln histopathology, and blood serum thiamine
deficliency were sxamined to detaermine the quantitative and quaiitative nature af
the microfl{ora assoclated with these animais In comparisen te that assoclated
with the rumen of a healthy cow on 8 roughage dlet. The colony counts in
nonselective medium 98-5 per gram of rumen contents ranged between I|.5 and 2.0 x
108 and were statistlically indistinguishable. Howavar the morphological
character of the assoclated microbes lsclated randomly and nonselectively from
the rumens of polloencephalomatacia-affected animals was markadly diftferent from
that of a heaithy animal on a8 roughage diet, and contalned a high percentage (an
average of 77%) ot coccil or coccobacil{liary gram negative rods, Curved rods, of
any gram reaction, comprised less than 1% of the lsolates. As judged by the
relative peak helghts at 265 nm of thae 590 uM thiamine added to uninoculated
broth medium and of thiamine remalning in cultures after growth, betwean 7B and
100% of thae bacterla associated with polioencephalomalacia-affecTed animals
degraded thlamine. Some isolates degraded as much as 60% of the thiamine

suppl lad. Under ldentlical conditions, only 14% ot isclates from the heal|thy
animal degraded thiamine and ncne of the isclates degraded mors than 30§ of tha<
supplied. Polloencephalomalacia may result from aan [ncreased percantage of
rumen bacteria capabla of thlamine desfruction, laeading to & ruminant fnlaﬁlne
deticliency.

The Role ot Rumen Microbes in Pasture Bloat - K.-J. Cheng‘, R. E. Houarfhz,
W, Majakji and J. W, Cosferfon‘; Agriculture Canada Research Stations,
ILoThbrldge. Alberta; 2Saska?oon. Saskatchewan; 3Kamloops, British

Columbia and 4Unlvnrsify of Calgary, Calgary, Alberts

OQur studles on the lnitisl rate of release of nutrlents from forage legumes by
leaching (dry matter l(oss In rumen fluid medium, in the absence of bacteria) and
the sequence of events in the digestion of legumes by rumen organisms showed
that leaves of bloat-causing legumes (alfalfa, red clover and white clover) are
initially leached, invaded, and digested ftaster than those ot bloat-safe lagumes
(sainfoin, birgsfoot tretoii and cicer milkvetch), These results are consistent
with our results obtsined with a modiflied in vivo nylan bag technique to measure
the extant ot leaf tissue disruption of bloat-causing and bloat-sate lagumes by
rumen microbes,

Daily bloat Incldence, rumen fluld compositian, ang microbi&l activity were
recorded In rumen-flsTulated cattle ted fresn aifalfta. Daily measurements of
initiai rate of digestion by the nylon bag technique were mocerataiy
well-correlated with daily bloat Incidenca. "he concentratlion of chlorophy!l in
rumen fluyid, microbiat activity in The rumen fluid, ang the flocculation of
rumen matecials before teeding were higher for nicatedq cattie than for
non-bloated ca*Tla.
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These experiments provice 4 new explanation for legume pasture bloat in *That the
rapia initial digecrian of leat Tissue releases fine particles That act as
nucfei for gas formation causing flotation of The digesta. Further, Thae rapiag
rupture of masaphyil celis and their chloroplasts accelerates tne release cof tThe
protains ang fatty acids that promote foam formation,

I'n short, rumen pasture blcat resulted through higher microbial acTivity in the
rumean due o the inanility to clear The flocculates fine feed particles tThat are
coloniZed with microbial colonias. This, in turn, provided the active
inoculants ftor rapid initial gigestian of fresh injasted |legume To praoduce
foams, and ragic¢ fermentation and micrabial cclonization of fine particlaes
provided the force for tlovating of the whole digesta resulting in The caenditien
at pasture bloaat.

These studies nave provided the basis for bresding a bloar-sate aitfalta culTivar
by selecting for low initial rates of digesticn. We have suggested that a
25-30% reauctian in dry mattear loss after 6 hours of digestion would be reguicag
to reach the bdloat-safa thresnaid,

The Estabiishment of Bacterial Populations in the Digestive Tracts of Mewboern
Lamts Througn the Inoculation of Zalecteg Bacteria - Ty, -u. Cheng and

2J. W. Zostertan, ]Agriculfure Canada Ressearch Staticn, Lethbridge, Alberta,
and 2DeparTman1 of Bioclegy, University of Calgary, Calgary, AlbertTa,

Inpgcylating newbarn lambds with a3 mixture of microarganisms isclated from The
ruminant digestive tract had a very beneficial affect on rate of gain as
compared to unineculating newbern !ambs reared under vivarium conditions. Al
ot the tambs {12) in this study maintained goocd general healTh and very liTTle
diarrhea was detected at any point throughout the experiment. All the lambs
wara weighed at slaughter (120 days) and thne inocuiaTted sraup had each gainesg an
average of 231 (0.5 kg) more Than those of The contTrol growp. The much highner
urease activity of the digestiva tract tissues of scme animals in the incculated
group indicated that the organisms in the inoculum could esTanlish themselves as
tissue-adherant populations throughout Tthe tract, and this elevated tTissue
Jrease acvTivity was sspacially notatle in The raticulo-rumen and omasum. The
ingculated group also showed higher microbial activity in The rumen fluid in
that hoth total bacterial count and fermentation rate were elevated. Mo obvicus
iifferences tetween the rumen fluid of the inoculated and control Jroups were

sgen with respect To pk, 3lkaline phosphatase, proTease, | ipase and the number
of pectindigesting bhacteria. The tissue-associated alkaline phosphatase
activites in Thea ducdenum anac smail intestina were seean toc e slevated in mest
ot the lambs in The inoculaTes groupg. The higher tissue levels of alkaline
phosphatase of The duocdenum and 1leum in inoculated lamos may De asscciated with

higher rates of absorption 2y *nase Tissues.
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Effect of Feading Strategy on Rumen HNitrogen ang Carbohydrate E£scape in a Dairy
Cow - P, H, Robinsen, C, J. Sniffen, P, J. Yan Scest, Cornell| University,
Ithaca, MNew Yora

Dalry cows are increasingly being fed pre-mixed rations. Research on feegding
fraquency of mixad rations has l(ed to recommendatiens to increases the number of
daily otferings af feed to stimulate productivity, One 940 kg HolesTein cow was
fitted with a rumen cannual and a cannula (allowing complete digesta diversion)
in the proxima! ducdenum. Ration (70% forage, 22% cracked corn, 7% soybean
meal) was fed at 6.56 kg (low or (6.40 kg (High) per day (OM) either [n one meail
at 15:00 hrs. (IX] or eight equal meais (8X) at three hour intervals at and
post 2:00 hours., Collection of 18 rumen and duodenal spot samples were mada
every three hours over 72 hours for each combination of fseding level and
frequency in a way to allow a sample to ke taken evary 40 minutes on a 24 hour
¢lock. Rumen organic matter digestion was higher witn BX over |X but showed
litt1le aftect of faeding level. This difference was primarily composed of
arganic matter potentially digestable post-ruminaliy, with acid detergent fibre
components showing little effect of feeding frequency., Oucdenal nan-ammonia
nitrogen ss a percentage of nitrogen intake was lower for 8X and !X, again
showing |itt|le effect of feaeding level. This drop reflected decreases In both
bacterial and escape feed nitrogen for 8X. The data suggest that if intake is
limited increasing the teeding trequency has a negative impact on rumen nitrogen
and carbohydrate aconomy.

Rare Earth Elements: Afftinity far and Binding By Caell Wall Fractions -
M. Allen, P. J. Yan Scest, M, McBurney and °., Horvath, Carnel! University,
Ithaca, New York

Rare earth elements can be used to measure the cation exchange of plant cel|
wall surtaces. The binding of metal ions by plant fibers Is of interest
relative tfo the duffering capacity of tiber in the rumeﬁ, factors influencing
the attachment of bactarla, and as passage markars. Reducad lag time and rate
of fermentation are correlated with cation exchange capacity af NDF. Eightaen
@laments of periaed Illa (Sc, Y, La) rare earths {(Ce, Pr, MNd, Sm, Eu, Gd, Tb, Dy,
Ho, Er, Tm, Yb, Lu) and periad |Ya (Zr, Hf) were examined tor suitability as
particulate labels. Purchased oxides were convertaed to acetates (rare earths)
or sulfates (2Zr ang Hf), Reactivities of La, Ca, Sm, Yb, Zr and +f ware Ttasted
toward acetic acid, polyphencis, pectic acid, etc. Attachment to isalated NOF
of altalfa and grass was obtained by incubating fibers in neutral buttered
solutions. Aftacnment torces were assayed by socaxking in ammonium acetate sodium
tauryl sulfate (SLS), EDOTA, pepsin-HCI solutions, and 48 hours in vitre
digestion with rumen fluiag (ivD), La, Ce, Sm an¢ Y> were remcveq by E£0TA,
pepsin HC| ang partially by acetate but not 5y (VL or SLS. La, Sm, Ce, Yb, Ir
and Hf variably reduced organic 1v0. 2r ang +f are very slow tTa rsact requiring
days tTo prensre sTable mordants that resist digestion and solution in a wiide
variety of seivents. Yb recduced wettavility of fibers ana produced urniquely
hydropnobic pectate and tannata percipitartes, Yo ptfers new ana’'ytica!
meThodologies tor pectin and tannin., Sc and Lu have similar interesting
physical :zroperTies wortn investigating.
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Tha Influence of Fead and Water Withdrawal on the Site angd Exteant of WeightT Loss
in Slauahter S5teers Undar VYarlious Hangdling Regimens - Jj, M, Aspglund, Jepartment

of Animal Scienca, University of Missouri, Columbia, Missauri 65211

Hate of passage, reteantion time, turncover rates and other imporTant rumen flow
parametars ara obviocusly influenced by Thae gynam:ics of liquig flow In tThea rumen.
Previous work wlitTh sheep force-ted fixed water:feed ratios indicated That water
resTricticon decreased digesta flow but die¢c not greatly influenca fecal or
urinary water ocutput over a short Term, it was also seaen tThaT the physical form
of the fteed influenced the rate of water intare, in a series of experimegnts in
which slayghter stears had feed 3and water withdrawn for various lengths of Time
under a variety of holding and hauling congdliticns, several! ocbservaricens wera
made:

Ly Excreta loss accounted for one-tnlrd or less of the taotal
waight |osses observed.

2. Rumen content ioss could account for & maximum of 4 kg of
total weight losses, which wera as high as 30 xg.

3. The moisture leveal of rumen contents was nat altaraad by
withnolaing of feed and water up To 48 hours.

4. Water loss, apparently frocm the carcass by insensible
routes, appeared to be the largest single facter in
walght loss,

While these data are largely infarantial, iT appears tnat it would be logical To
tast fThe hypothesis that digesta passage from the rumen is significantly
intluencwd by The moisture level in the rumen and fthat water influx through tThe
rumen wall {5 not a major tactor.

The Effeact of Age or Rumen Development on The Drug-Matabolizing Enzymes in Lung
and Liver of Goats - T. M, Bray and F, E. Burtey, Department of Nutritien,
dniversity ot Gualph, Guelph, Ontario NIG 2w

Jrug-metabeclizing enzyme system appears to De the praedeminant <atalyst for the
metabolism of not only drugs, dut also of envirgnmenTal toxins. The principal
ot the reaction Is to convert lipophilic compounds to water solublie products for
excreticn, The rate of metapclism [s an imporTant factor in getermining the
pharmacological and toxlicotogical properties ot variocous drugs and compounds,
Yarious tactors can attect the activity of this enzyme system, such as age,
specles, sex, nuTritional status of the animals, or exposure to other drugs.
Information concerning the activity of thae drug-metabolizing snzymas in rumipnant
is limited, The microbial metabolism in the rumen may influence the basal
enzyme activity ct the animals. The objactivas df This stugy ware !) To measurse
the effect of age or rumen gevelcpment on The activiTy of The drug-metapolizing
snzyme system of the tung and liver 2f joats in 3 age groups: at alrtn (5 davys
oig), weaaniing (B-10Q weeks ald} and mature (3-6 years old), 2} to determine the
inductign ot the anzyme systTem by scd’um phenobarbital (FB! and *ne innibition
2t piperonyi butoxide (28T) in sach age 3raup. The cytocnhreoma 2-450 contenTs af
the liver and lung were (28s$ in The newbora that that of The waaniing or mature
goats. Thare was no sigrificant change in These parameters beTwsen waanling
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and mature goats. Ths aenzyme system In the lung was caonsistently lower than
that of tha {lvar In a8/l age groups. In the tungs of atl age groups, there was
no detacTtabla benze [al pyrene hydroxylase o~ N-demethylass sctivity.

Administration of PB induced hepatic cytochrome F-450, however, PEH was not a
sultable Inducer In the fung of goats. Plperony| butoxide [nniblted this enzyme
systeam [n woanling and mature but not in newborn goats.

Ilnfluence of Captan and Difolatan on Ruminal Metabolism fn the Qvine =
S. 1. Smith and J. A&. Bollng, Department of Animal Sclences, University of
Kentucky, Lexingfton, Kentucky 40546

Two exparimants wsre conducted to determine the effect of administration of
captan and difolatan on ruminal metabollsm in (ambs, In the first axperiments,
2,80,260, or 440 ppm of difolatan were added To a diet contalning 115 crude
protalin. Twenty-tour lambs ware allotted to the four diets. Rumen ammonlia
values wera lower (F<.08}) [n animals fed the drug [ndlcating a possible
supression of preoteclysis and/or deamination. Shitts in volatile fatty acld
percantages were alsc obssrved, The percentages of acetate and butyrate ware
lowered {(P<,05); that of proplionate was Increased [(P<.05) [ndicating potentially
Improved energetic efficiency. The second experiment was designad to
investigate the atfects ot captan on ruminal metabelism, as waell as tThae
maedliatian of these affects according to frequency of admlinlstration. Twanty
vether lambs were randomly allotted to four dlets providing the aquivalent of
160 ppm captan [n the total dietary dry matter, which was administered |, 2, or
4 times daily. Agaln, there were shifts In ruminal vola*lle fatty aclids. The
percantage of scetate decressed (P<.08) and that of butyrate increased (P<,08).
There ware also aftfects dus to frequency of administratlon of captan. The
percantage of proplonate was highesT (P<.18) in animals receiving captan only
once daily. Rumen ammaonla and pH wers not effected (P»,i0). Boeth of tThese
drugs showed potential for Improving nutrlent utilization by the ruminant, but
turther work is warranted to determine optimum dosage |avels,

Effects of Monens(n Upon intake and Utillzation of Grazad Forages and
Interaction with Foraqe Digastiblll+y - W, C. Ellis, K. R. Pond and
O. 5. Detaney, Animal 5clance Departmant, Taxas A&M Unlwvarslty,
Collage Statlian , Texas 77843

Effects of supplemental monensin (0 or 13-89 ppm)] upon digestibliity (DOM), rate
of digesta passage {KP}!, fecal output (FQ}, uncigestad dry matter fill (UDMF),
tforage Intake (FI] and intaka of digestipla DOM (J0MI) was measured in |4
grazing trials. DOM of cantrol forage (DQMC, without supp!emantal monensin)
ranged from 37.4 to &5.4. Monensin Increased DOM via increasing digestidillity
of tibar (DNDF) of the magnitude which was invearsely related ftc tThe reduction in
KP dua to monensin. This suggests the increased DNOF was caused by increased
residence time [n The rumen (|/KP) due to monensin, Monens:n influanced FO, FI,
LUDMF and OQOM! |In a cubic Intersctive fashion with DOMS. Maximum positive
rasponse To monensin (monensin - gentral/control) occcured wlitn farages of 55
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DOMC with nc respanse with forages of 44 and 64 OCMC as estimated from a cubic
regression mode!. These same measurements were negatively affected by monensin
at DOMC <44 ang >64, Thesa results suggest that, when supplemented to medium
qual ity forages (DOMC of 45-64), monensin increases grazaeaag forage intake via
increasing WOMF and ONDF, When supplemented to poarer quality farages (DOMC
<44) monensin reduces fO and Fl| mora than is cempensatag for b5y DNOF and thareby
reduces DOM!. Apparsatly this occurs by reducing KF in a digestive sysTem which
already has maximum till and cannot turther campensate by increasing UOMF, The
progressively raduced rasponse 1o monensin when supplementad te forages between
55 and &4 DOMC is suggested the rasult of a progressively reduced involvement of
tilt In determining inTake with matabolic regutation becoming dominant at &4
DOMC., These results suggest a major effaect of manensin in foraging animals is
ypon KP and consequently upon JINDF and JOMF, The ability af the animai to
accomedate increasad UOMF and the importance of physical vs meTabolic regulation
ot intake Then determines the consequential respensas in FO, F| and OOMI.

Digestible Energy and Estimated Net Enargy in Sovhulis far Dairy Cows =
w. 0. Odwongo and H. R. Conrad, Ohio Agricultural Rasearch sandg Jevalopmant
Center, Wooster, Uhiao 44691

Evidance accumuiated over the past several years indicates fthat soyhu!ls contain
polysaccharides that are readily digestible in the gut of ruminants,
Consequently, it has been gbserved that sayhylls have 3 high potential as
ingredients that could be routinely or regularily incliuded In dairy rations to
provide readily termentable carbohydrates, An experimaent was conducted,

therefore, to study the energy intake and efficlency of utitizatlion by dairy
cows fed diets containing soyhulls In which soyhulls, Solka Fleoc, and urea
replaced tThe corn and soybean meal ingredients of a conventiconal dalry ratian.,

The second objective was to evaluate milk yialgd and composition in animals fed
dlets with soyhulls. The Tthird objective was To assess The body weight changes
of the animails fed such diets, The diat contained 37.5% soyhulls, 213 baet
pulp, 20%f Solka Floec, and 4,2% uraa in the concentrate portion. In addition
2.5-3.5 kilograms of hay were fed. The conventional ration cocntained 40%
concentratse, 40% hay, and 20% corn silage on a dry welight basis, A switch-bacx
trial over Twg lactations was used to evatuate the diets. The rasults snowed
that Tthe difference in digestibility was the main effect. The avarage
digestiplility of the saoyhuil diet was approximately 60f af the sigastible
energy; conventional diet - 691 of the digestibie energy. The energy of the
soyhuills was utilized to meet the requirements ot The dairy cows for milk
production witn the same efficlency as fthe conventianai diet.

Cigestiol ity angd Utilizaticen of Wheat Straw Ciets Suppiementes with Bypass
Protain - J. R. Males and R. H. Pritchard, Washington 5tate UnivaersitTy

>ovybean meal-urea, formalzehyde treated soybean meal-urea, high urea {(50% of
supplamenta! nitrogan) and scybesan meal (5BM) protein suppiements were comparad
to gatermine their affact on nitragen wtilization (NU) ang ary matter '
digestibiliTy (IMD) of wheat sftraw (WS} diets. The compositian at tha 4
peilatad Jiats was: (1. 91.6% WS, D.4% parlay, D.2% tar, C.2% urea, 7.4% 3EM
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(9.4% crude protein), (2) 91.6% WS, 0.4% barley, 0.2% fat, 0.4% urea, 7.4% F-SBM
(B.6% crude protein); (3) 84.5% WS, 13.6% barlay, 0.5% fat, (.38 urea {(8.4%
crudae protalin); and (4) 86.13 WS, 3.2% barley, 0.3% fat, 10.4% SBM, (9.5% crude
pratein}, Diets were arrangad in a Latin square dasign, and fed to |6 yearlinag
wethers conflned to metaboilsm crates, DOMD was higher (P<,05) with diet | than
2. Coefticlents of DMD were 44,0 + 2.9, 27.3 +2.1!, 40.0 + (,9 and 42,3 + 1.8
for diets I, 2, 3, and 4, respectively. Olgestibillty of acid detergent flber
was similarly affected by dlet., Apparant nitrogen {N) dligestion was |ower with
formahi{denyde treated SBM than all ather freatments (P<.0%). Type of protein
supplement alsc affected thes utilization of N apparently absorbed. The
percentage of N absorbed that was retalned was highest with diets | and 4 and
differead from 2 (P<.05). The mean percantage of sbsorbed N ratained ftor aach
diet was 14,4 + 10,2, -29.1 + 10.2, -4.4 + 4.| and (4.1 + 5.55, respectively.
Three ruminally fistulated lambs were randomized across the experiment and fad
thase same dlets to help characterize ruminal faermentaticon. Twe hours after
teeding, the mean levals of ruminal ammenia (mg/di} and volatile fatty acids
{umoles/ml) (acetate, propiconate and butyrate) were 10.5 + 2.8, 7.7 + 2.7, 12.2
> 6.1, 6.6 * 3,6 and 66 + 3, 57 + 5, 70 + 5, 753 * 13 ftor the 4 dlets,
respectively. These dnta reflect That urea can successfully replace as much as
158 of the suppiemental N in a WS diet (1), but may be of |limitaed value whan
Included at higher levels (1). This occurred in spite of tha fact that urea was
fed at or below the ures fermentaticn potantial of the dliets Invelved.
Formaidehyde treatment ot SBM |imitad crude protelin avalilability resulting In
lowered dry matter dligestibility and nitrogen utillzation. Whether this |s the
resylt of overprotection ot SBM protein or decreased ruminal fermentation of WS
cannot be derived from these data. However, depressed acid detergent fiber
degradaticn indicates that fermentation was depressed. This polints out The need
for further studies To evaluate the relative usaefulness of supp.ementing low
qual ity forages wlth bypass protein,

Aming Acld and Fatty Aclid Oigestion In Intestinally Cannulated Cows Fad Heat
Treated or Raw Soybeans ~ Marshall D, Stern, Qepartment ot Animal Sclences,
University of Minnesota, 5t. Paul, Minnesota 53108; and Larry 0. Satter,
Department of Dalry Science, University of Wisconsin, Madison, Wisconsin 53706.

Four lectating Hols*teln cows, surgically prepared with rumen fistulas and simple
T=-type cannulae in the duodenum and [leum were used in a 4 x 4 Latin square
experiment, Whole soybeans (RAW}, Sovybean meal {(SBM) and wheole® soybeans
exTruded at |32C (132) and 149C (149) asch pravided 50% of the protein In diets
comprised of grain, corn silage and hay. Each experimental pariod was |4 days
In duratien Including a i0-day adjustment paricd. Samples ot ruminal, ducdena:,
ileal and fecail canteats were Taken on days |[(-14. Ltanthanum was usad 3s 2a
markear Yo measure flow and digesTibillity of nutrients, (Lang chain fatty acia
composiTion of Thae Jraln mixture containing axtruded soyteans at |49C decreased
by 38% when comparsd *o the grain mixTure containing raw soybeans. This was
probabiy due To oxidation of polyunsaturated taTty acids whaen soybeans ware
heatad, Cl8:1 tatty acld absorption In the small Intestine (S|) was Ttwo T/ mas
greater for cows fad the extruded saybaan diats than the SEM and raw soyvean
1iets, Rumina!| degyradaticn of dietary amino acics (determineg by difterence
using DAP as a2 micronial marxer) ang aminc acla (AA) gdigesTion ara presented



RAY $BM 132 149
Degradability 2t AA in rumen, % 74 72 59 58
AA Intaka, g/d 2064 2081 2085 2097
AA flow to ducdenum, g/4d 2090 2265 2314 2361
AA absorption in 51, g/d 1459 1&17 1749 1777
AA abseorption In S1, % 0 71 76 75

Rasults fram this experiment indicata fthaT protein degradation in the rumen was
|ower when soybeans were extruged at (32 and [495C, Total amino acid filow to tThe
ducdenum and subsequent abscorpTion in the small intestine {(g/d} was |owest for
raw soybeans. Essential amino acid absorption from the small intestine was also
lowest far raw soybeans, while cows fed wholaea soybeans extrudaed at [(49C had
greater abscerption of histidine, arginine and pnenyialsanine when comparsed to thae
SBM diet.

Rationale for Calcium Seaps in Ruminant Nutriticon - D. L. FPalmqulist and
T. C Jenxins, Department of Jairy Science, Ohico Agricultural Research and

Development Center, Wooster, QOhio 4469|

Milk production response to added fat in dairy rations is weil-gocumented,
Conventional U,S. dairy ratigns contain 300-400 g tatty acia/cow/day.
Additional of 500 g tatty acid is readily accepted in Europe; studias with
"protected™ tats show rasponses in milk and fat productien up to at least | kg
added fat/cow/day. At the latter intakes free fat can nhave severs inhibitaory
affects on rumen cellulolytic activity, with decreased acetate/propionate ratio

and milk fat content. In earijler experiments we showed dietary calcium to have
important influence an total dry mstter and acig detargant fiber (ADF)
digestibili*y. Wa theorized that calclum interacteg with fat in tThe rumen *to

form insoluble soaps, removing thelr inhibitery action, Subsequently, studiaes
in vitro and in vivo showed Ca spap formation was only 40-50% complete, and
saturated fatty acids ware preferentially precipitated. Next we found that
praformed calcium soaps had no inhibitory effects on flber gdigestion in vitro or
in the rumen, a5 measured by duocdena! sampling. Five percent tallow fatTty acids
added to the ratlian dry matter raduced digestibility of ADF (from S1.5 toc 44.9%)
in lactating cows, whareas the same amount as Cla scaps had no effect (49.6%).
Digeastibility of soap fatty acid was equal to conventionally-tfed fat. Fat
corrected milx praduction of cows fead 5% calcium scap was 8% greatar than no fat
controls, ano 9.6% greater than 5% fat conventionally fed (preliminary datal.

Ca saaps of soy fatty acios fed (1250 g/day) To & cow in mid-lactaticon increasaaq
milk linaleic acid content from 3,28 to 10.10% in 48 hours. Dlieic acid
Incraased from 26.3% to 36.!%; linolanlc acig incrassed from 0.7% to (.6%;
stearic and butyric acids werse unchangad, whereas other major milk fatty acids
decreased,

we syggest that calclum soaps may prove To be 2 viable alternative Yo
formaldehyda-treated proteins as a means of pratecting ruman microbicota from +hna
toxic effects of feseding high lavels at fat.
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Gnotoblotic Lamb Responzes to Llnolele Acid- G, G. Bruckner, Jespartment of Foad

Sciance, Cornell Unlvarslty, R, E. Tucker, Department of Animal Science,
Unlversity of Kentu¢hky, H. A. Gordon, Department of Pharmacolegy, University of
Kentucky, G. T. Schellling, Department of Animal Sclence, Taxas AIM University,

and G. E. Mitchelil, Jr., Department of Animal Sclance, Unlversity of Kentucky,

A factorial experiment Involving gnotobiotic (GN) and conventionai (CV)
colostrum deprived lambs and diets formulated to be adaquate (Cunnlingham and
Leos!il, Jes Anim, Scl, 13:453, 1954) or daefticient In linoleic aclid was conducted
to determine the aeffect(s) of The microflora on the avallabllity and utiilzation
.ot an essential fatty acld (EFA) and the physiological consequences of an EFA
deficliancy, Futhermeore, It was antlcipated that parameters asscciated with GN
and CV lamb lower bowel function, i.e., C1 -, Na ¥, Kk ¥, etc., might be
charactaerized, Germfree Isclators and equlipmaent waere constructed for housing
and majntaining the animals. Lambs were obtalined by sterile surgical procedurss
and housed In the sterlle Isolatoers or in conventional metabolism stalis for 60
days. Skimmed cows' milk with 6% hydrogenated coconut oll and vitamins A, O,
and £ added with (L) or without (D) 0.32% of the total calories as l(inoleic acid
was homogen|zed, botTtled and autoclaved. It was fed to appetite 3I-4 timas
dally. GNL lambs gained signiflcantiy faster and more efflicientliy than the
other treatment groups. The absence of dletary linolelc acid decreasaed |iver
and spleen welghts, and ia general, suppressed organ development wlith exception
of the braln., Red blood cell hemolysis was not affected by treatment, Plasma
prostaglandins indicated a siightly decreasad plasma PGE level for the lingleic
acid deficleant groups. The ratlos betwean 5, 8, || eicosatrienocic {(trl)/5, 8,
i1, 14 elcosatetrancic (tetra) acids suggest an EFA deflciancy condition 1f
values are greater than 0.4, The liver and plasma tri/tetra ratios of the GN
and CV lambs indlcate the following: (1) tri/tetra values for ail treatment
groups were sbove 0.4 even with linolelic supplementation at 0,329 of the tota!
calorlies (2) absence cof diatary |linoleic acid resulited In & 5-10 fold tri/ftetra
ratio Increase in the plasma and liver samples. Furthermore, kidney and braln
tri/tetra ratios were greater than 0.4 |n GND and CYD lambs, but not [n the
L-supplemented counterparts, Brain tatty acid ratios did not retlect the EFA
status of the animal as well as the other samples tested. The Infilusnce of the
presence ot the microtiora on the tlissue fatty acld protile was primarily
refiected In the medlum chain fatty aclids, with signlficant raductions observed
in the percent of C-l4 fatty acids In *the CV versus GN |iver sampies. The (8:]|
to 18:2 ratio (with exception of bralin Tissue) appears to correiate well with
the EFA status of the neonatal [amb. The lower bowel parsmeters which ware
assessed indicate that the GN neonatal ruminant, although showing signs ot
"chronic milk diarrhea®, dltfers in C1~ and dry mattar percmat ot its lower
bowal contenTs from the "classic rodent model.M In cenclusion, tThe datas show
that neonatal colostrum deprived {ambs have an EFA requlrement anc suggasts Tnav
this level is in excess of 0,32% ot the Ttotal catorlec intake as |linpleic acid.
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impact of Dietary Phosphorys on Cafcium Homeostasis in the Pariparturient Dairy
Cow - B, A, Bartaon, N, A, Jorgensen, and H. F, JelLuca, Oepartmen®t of Dairy
Science and Blochemistry, University of Wiscansin, Maalscn, Wisconsin 53706

A study was conducted tg datermina the influance of phasphorus cancentration [n
the dry cow's glet on Yitamin 0 metabolism ang the incidence of parturient
paresis, Thirty aged cows (i0/group} wera fed one of three experimental diets
for 28 days prior fto calvings Daily calcium Intaks was 3X the maintenance
requirement for each cow whila daily phospheorus intake was .7X, (X, and 3X thae
maintenancea requirement, Maintenance requiremants for calcium and phosphorus
ware based on the 1978 NRC-Uairy. Tha Incidence of parturient paresis was 20%
(2/10) in each group. Precalving and calving plasma phosphorus concsntration
reflacted dietary phosphorus intaka, Pitasma magnesium concentration was net
“influanced by treaatemant, Hypocalceamia accompanied calving in all groups. Cows
ted The low phosphorus diet (.7X requiremant) had higher plasma calicium levals
at 3 and 5 days poastcalving than did cows fed phosphorus at X angd 3X
maintenance requirements, Dietary phosphorus had no effect on plasma
hydroxyproline, 1,25-dihydroxyvitamin 0, or 24,25-dihydroxyvitamin DO levels. I'n
conclusion, It appears that dietary phosphorus concentration (range ,7X, 11X, 3X
requirement) did not have a significant Impact on calclum homeastasis during
parturition, However, cows fed the low phosphorus diet did have nhigher plasma
calcium levels at 3 and 5 days postcalving, which may ref]ect a8 precanditiening
effact of low gdietary phosphorus on Yitamin D target tissues.

Reletionships betwean Ruman Fermentatiaon Parameters and B Yitamin Nutrlitiaen of
Stears - R, A, Zlnn, F. N. Owans and R. L. Stuart, Animal Sclience, Jepartment,
Okl!ahoma S5tate University, Stillwater, Okiahoma 74078 and Hotfman (LaRoche, lnc.,
Nutleay, New Jarsay 07110,

Faur Angus sTeers (258 kg) with cannulas in The proximal duocdenum and distal
ileum were used in a 4 x 4 Latin square experiment to study quantitative aspacts
ot B vitamin (thiamin, ribofiavin, Bg, niacin, Byy) nutrition, The 80%

concentrate, corn based dief was fed at (.2, 1.5, 1.8 and 2.1% of body weight of
steers. Rations were meal! fed at equal intervals twice daily. Estimates aof
passage of digesta were based on composites of spot samples odbtained from the
duodenum, ileum and rectum using chromic oxide 3s a marker. STeers fad at 2.i%

of body weight had net microbial dry matter flow *o the duoccenum ot 619 g/day,
{based on nucleic acids) and farmented 2234 g of organic matter in The ruman.
Oalily intake, ducdenal flow, {lesl fiow ancg fecal cutput of vitamins ware:
Thiamin - 7.2, 33.2, 7.6, 5.0 mg; Riboflavin - 26.6, 49.8, 38.7, 21.9 mg; 8g

- 14.3, 58.1, 8.3, 10.0 mg; niacin - 130, 616, 106, 76 mg, By, - 0, 0,9,

4,9, 5.6 mg. Regression (RZJ of duogenal fliow of B vitamins anmngd net microbial
flow t5 The duodsnum were: Thiamin, .66, Riboflavin, .2%9; 56' .77; Niacin,
.74; and B,z, .53,
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Effect of Heatad or Unheated Soybean Mea| with or without Niacin on Ruman
Protozoa - 5. M., Osanls, M. J. Arambel, E. E. Barttey, D. 0O, Riddatl, and
A. D. Dayton, Kansas 5tatse University -

Feur rumen-fistulatad Holstein catftle with reentrant ducdanal cannulas were
assigned To each of four fTreatments in a 2 X 2 Latin sguare design. The diets
were unheated soybean meal (S58M), unheatad SMB + niacin, and the concentrate was
3 pellated mixture of corn starch, dextrose, SBM, fat, minerals, and vitamins,
The cattle wers kept In Indivigual stalls and fed threae tTimes daily. Niacin
(2g9) was placed dlrectly Into the rumen at each feedlng. Cattle fed the heataed
SBM (table 4) had fewer Entodinium, Diplodinium, tetal protozoa {(P<.01)},
gphryoscolex, and Isatricha (F<,05) than those fad unheated S5SBM, Addgitlon of
niacin to heated SMB Increased Entodinium, Oiploedinium, total protoza (P<,011},
ODasytricha and |satricha (P<.0S5) in rumen fluld above that of the untraatad
controls. Only Diplodinium (P<.0!) was Increassd when nliacin was added fo
unheated S5BM. Nlacin additlen to heated SBM increased profozcocal numbers so that
they equallied or wers greater tThan what was found with unheated SBM with or
without niacin, Increaasaes in protozoa, especialiy Entodinlum and Diplodinium.
may be responsible for |lancreased propionate and ammonia production observed whan
niscin Is added to the diet.

Evaluation of Sevaral Mathods Usaed for Estimating Rumen Microbial Protein
Synthesis - M. J. Arambel, E. €., Bartley, S. M, Dennis, G. 5. Dufva,

T. G. Nagaraja, 0. E. Muzback, D. 0. Riddel!, A. O, Dayton and S. J. Galltzer,
Kansas Stats Unilversity

Twe rumen-fistulated cattle wara assigned randomly Te @ach of three virtually
protein~free semipurified dlets that varied In ratliec of concentrats To roughags:
30:70, 50:50 and 70:30, Following a |4 day adaptation rumaen sampies were
collected on thres consscutlve days to Isclate mixed rumen bacteria and protoza.
On days 21, 23 and 25 rumen contents were hand mixed and sampled prior to and at
l, 2, 3, 4 and 5n after feeding (080Qh). Totai YFA production Increased from
67.2 umoles/m{ for cattie fed The |ow concentrate diet to 81,1 umcles/ml |n
cattle fed the medlium concentrate dist, Total VYFA productlon declined in cattte
ted the hligh concentrate diet (73.2 umoles/ml), 'Eufyrlc and valeric acids
increased as concentrate ted Increased. Ruman ammonia and ursa were higher In
cattla fod The medium concentrate diat (16,6 and (7.4 mg/dl, respectivaely)

compared to high concentrate (ii,5 and (1.2 mg/dl) and low concentraTe diats
(9.0 and 9.7 mg/dl, respactively). Total nitrogen content of rumen fluld
lncreased as concentrate fed Increased (2.3, 2.7 and 3.1%, respactivaly), Total

rumen bactearial numbers ware {owest In the low concentrate diet

(.O}XIDIO/mI), but did net difter in the maedium (6.I41IUID/mIJ er high
concentrate (5.69XIO|OfmI) dlats. Tota! rumen protozoa did not differ in

cattla fed the low (I.84x104/ml} or medium cancentrate (2.44X'04Jml)

diets, but were nigher In cattlie fed the high concentrate diat (4.07X10%/mi;,
Increasing the amount of concentrate In The alet Increasad ATP aroduction (10.4,
19.2 and 34.4 ug/mi rumen fluid for iow, medium and hlgh concentrate diats),
Aminocetnylphosphanic acid (AEP) was not foung in (sclated rumen tacteria, whila
diaminopimelic acid (DAP) was not found In isclated rumen protazoa. Rumen
mlcrobial protein producticn (Barr method) decreased as laevel of concentrate fad
lncreased (224.0, 192.1 and 67.4 mg microbial N/g totat N, respectively)., Jsing
ANA as a microbial marker reasuited In lncreasag micrgbiat synthesis (351,868,
586.8 and 839.1 mg N/g total N, raspactively) as (evel of concentrate ted
Incraased. Microblal protein production using ONA as a marker
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was unaffectsed by dlet. uJsing Tetal amino acid nitrogen as the reference
microbial marker resulted in lower estimations 3f microbial protein synthesis
(regardless ot dietT} witn tne Barr, RNA, ONA, DAF ang AREP methods.

Eftect ot Diet on Amind and Nuclelic Acids ot Mixed Rumen Bacterlia and Protozoa -
M, J. Arambel, E. E. Bartiay, G, 5. Dufva, T. G. Nagaraja and A. DO. Dayton,
Kansas State University

Seventesn species of gram-positive and -negaTive rumen bacteris wera grown
anaarobicaliy in pure culture. The amina acid composition between gram-posiTive
and -negative organisms was not different. The total nitrogen contant of
gram=nagative bactarlia (!0,830%) was nigher than gram-pasitive organisms {(9.93%).
The ONA-N:Toftal N ratio differed betwsesen gram-positive (B.76 mg/gq) and
gram-negative (18.90 mg/g) bacteria, whereas there was no ditference between
bacteria in The RNA=N:total N ratia. Total carbohydrate contant between
organisgms dld not giffer, In & second axperiment six rumen-fistulated cattle
were ted either a high roughage (BS5% alfalta hay plus 15% concentrate) aor high
concantrate ration (15% altaltfa hay plus B5% concentrate). Cattlea were adapted
i4 days and rument contents sampled on three consecutive days, Rumen microbial
yields increased in cartle fed The nligh concentrate diet (2.78 mg dry celis/ml
tor bacteria and (.81 mg/m! for protozoa) compared with the lgw concentrate diet
(1,56 and .40 mg dry cells/ml). Nitrogen content of bacteria was similar tor
boeth diets, The DNA-N:total N ratio In bacteria decreasedqd fram 27,19 mg/g for
cattle ted the |ow concentrate diet of 20.89 mg/g in cattie fted high cencentrate
diet., Niftrogen content of protoZea from cattlie fed low conceéntrate was higher
(8.4!%) than that in protozoa from cattle fed high concentrate diet (7.835%}.
There ware differences among sampling days In the ratio of ONA=N To Yota! N in
both bacteria and protozoa. There was a differencs among sampling days in The
ratio of RNA-N to total 4 tar protozoa but not taor bacteria. RNA and ONA
content of mixeda ruymen bacteria are affaected by hacteriai specias prasent, dieft
and day of sampling. Thasa nucleic acids may serve as markers for estimating
microblat production In the rumen I|f scurces of variation are recognized and
adequate carrections made,

Relatlensnip Between the In Situ Bag Technique and an In Vitro Proteasea Methad

tor Jetermining the Rate of Insoluble and Saoluble Protein Disappearance of
Feedstuffs - . E£. Nocex, C. E. Polan, and J. H. Herbein, Yirginia Pelytacanic

institute ana State University, Blackspurg, viginia.

Eleven protein and five energy teed sources were avaluated for protein
degradatiaon either by Tha ll situ polyester bag technique or anm in witrag
protease procedurae. Enough *eed material was solubilized in .iM
phosphate-piacarponate buffer (50 mg feed nitragen {N)/200 mi buffer) to rendger
50 g of insgiuble feed maTterial., Bags containing 4 g of ground (2mm) inscluble
faed material were suspended in Tha rumen of a flstulated caw and percent N
disappearance was measuyred at 2, 6§ and 12 heour. An aliquet of insoluble faed
rmaterial was hydrolyzed witn 6M HCL to determine total amino acid (AA)
concenTratian, Fged material to contain 6.25 mg of proteln was placed in a
cantrifuge tube with 5 mg protease {(Streptomyces griseus) and 2.0 mt of
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phosphate-bicarbonata buftfaer (,05% sodium azide) and incubated In a water bath
at 39°C. Reactions were tarminated (2, 6 and |2 hour) by additlian of
concentrated parchioric acid, centrifuged at 20,000xg for |5 min and analyzed
for percent releasad AA, Degradation constants (Kd=fractlional disappaearance/hr
ot N or AA) were determined for the bag technique (Kdy) and protease method
KdAA)- respectively.

Calcuiated quantities of faeed material were solubllized in JIM
phesphate~-bicartonata to render 4.2 mg of soluble protein per ml in the
tiltrate. The approprlate amount of filtrate, protease and buffaer were added to
each Incubation tube to obtain 6.25 mg soluble proteln with 5 mg of 5. griseus
{n a final valuma of 2 ml, Duplicate daterminations were [ncubated for 2 haour
at 39°C. Blanks wlithout protease wars conducted to correct for soluble amino
aclds. Rates of AA liberated per mg of soluble protein per hour were compared
to AA llberated per mg of insaluble protein per hour far the [nsotyble fraction
from 9 to 12 hour.

Analysls for heterocgensity of regressions showed signiticant (P<.Q!l) dliffarences
for most protein sources when comparing the two methods. The foflowing sources
showed no signiflcant (P>.10) difterences between mathods from 0 to 12 hour:
corn gluten feed, denydrated altalfa, poultry blend, meat mas!, carn grain,
wheat midd!lings, wheat bran, whole whaat, barliey and oats. Corraetation
coefficlents (r) of Kdy and Kd,, for the bag vs protesse technique st 0 to

2, 2 to 12 and 0 fto 12 hour wera =-.21, =,35 and -.38, respectively tor all
teeds.

Degradation of the scluble protein fraction far severs| pratein sourcas ranged
from 100 to 697 uM AA/mg soluble protein/hour for dehydrated alfalfa and soybean

meal (48%), respactively, Overali| AA relesss for the Insolubie protein fraction
remained relatively constant for protein sources ((82 to 255 uM AA/mg Insaluble
proetaein/hour for meast and bone mea! and caorn gluten meal!l, respectivaly). Corn

gluten teed and dehydrated alfalfa had socluble fractlions which degraded at a
slowar rate than the I[nsoluble partion,

Wheat middiings had the fastest rate af soiuble proteln degradation whila corn
grain had the sliowest of the energy sources ftested (2005 and 35! UM AA/mg
solublie preteln/hour, respectivaly). Eneargy socurces ranged from 194 to 258 UM
AA/mg Inscluble protein/hour for cracked and ground corn, raspectively.

These results suggest amino acld release In vitro and nitrogen disappearance
ln situ sre not synonymous for mll faedstufts snd there area considaerable
gitferwnces in the degradation potentials ot saluble protelins.

Rate and Extant of Fiber Degradation af various Feedstuffs In Situ - G. A. varza
and W, H, Hoover, Division of Animal and Yater:inary Sciences, West ¥Yirginia
University, Morgantown, wast Yirginia,

The rate and extant af neutral deftergent tiber (NOF)} disappearance wers
determined for 22 grains and six forages fn situ. Polyester bags (!3 x 2! cmi
contalning 5 g of forage or 8 g of grain ware suspended in the rumen of
tistulated srteers .5 hr atter fweging. Two bags were removed at 2, 4, &, B, 2,
16, 24, 30, 36 and 48 hour after &xposure to rumen conten*s, A controi feead was
ailso removed atT 4, B, 12 and 36 hours *tc monitar animal variadility in rumen
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fermentation., Forages snd whole grains were grounc through 3 4 mm screen, whilg
processed grain products wers uses as provicad.

Disappeaance rates of NOF ware determine using non-linear regression analyses
caomputed 3s fal lows:

R = DOE-K(T'LJ + J (t> L) {Mertans, unpublished}
whara:
R = residual fiber; D, 2 potential digestibility; K = rate of degracation; T
= time; L = lag ; U = Indigestible fractlon, The rata of NDF gdisappearance for
oats and peanut hulls wara ,27 ang .2% ne! with 26.4 and 13,5% of the NDF
degraded at 24 hours, respectively. Eaﬁley and wheat midds each had rata
constants of .14 hr™! and on the averagae 55% of the NDF was degraded at 24
hours. VYalues for whaat bran, distllled grains w/solubles and brewers grains
ranged from ,071 to .077 hr™!. Beet pulp, soybean mea!, corn giutan meal
and peanut meal! had rata constants ranging from .055 to .048 he™' with the
amount of NDF degraded ranging from a law of 42.3% for coern *o a nigh of 783 tor
soyb@an meal, Ra<Te constants tor hominy, corno cobs and soy nhulls were ,041,
.034 ang ,0l1 nr™! ang tne axtent of degragdation: 45,1, 27.5 ana 38.4,
respectively,

The rate censtants for ryegrass, alfaifa, ftimothy, orchardgrass, clover and hay
crop silage were: .079%, .062, .056, .068 ang .023 nr™' ang NOF gegraded at

24 hours ranged from 32.5% for hay crop slilage to 6§6.38 for ryegrass. Variable
lag times ware assoclated with the MDF degradation of 1| of the fesdstuftfs. The
lag times ranged fraem .24 t¢ 5.41 hours. These resulfs indicate that the rate
and extent of NDF degradation varies a great desl among feedstuffs and thesa
values may nead tao be considared in the formuliation of diats for rumlnants,

Influance of Dietary Protein and Energy an Disappearance of various Typas of
Faorage Dry Mattar from Jacron Bags Suspended in the Rumen - Y. P. de Faria ang
Jo T. Huber, Department of Animal! Sclance, Michigan State University,

East Lansling, Mlchigan 48824

In two experiments, the influaence on intakes, in vivo digesTibllity,
disappearance of dry matter of thres farage types from bags suspenged in The
rumen fram in viftro termentations of varying <¢rude protein in corn silage
ratlions and changing anergy concantrations in altalfa haylage rations was

studied with s5ix rumen-fisteiated steers. Increasing corn silage protein from
8.1 tTo 13.3% by urea addition increased dry matter intakes, hut dig nat alter
in viva dry matrar digestibiiitTies or disappearance of dry matter af Three

farage types (corn silage, alfalfa hay and orchardgrass hay) from dacron bags
suspended in the rumen. A small, but significant decrease as nitrogen increasec
was shown for in vitro dry matter disappearance, Additlons of ground corn to
camprisa 60% a2t the dry matTer in alfalfa nayiage rations increased voluntary

intakes ang¢ in vivo dry mart*ter Jigestibilities, but gig not chanqge acid
detergent tiber digestibility, Disappsarance of dry matter ‘rom dacron bags was

slightly depressed, but Jisappearance fram in vitro farmentations was not .
significantly affectaed. S5imilar rankings for The Ttnroe test forages in dry
matter disappearance from dacron bags wers shown for all rations. These data
cuggest that wide diffterences in ravian type and protein ana enargy convtaent =il
give simitar results with *he suspended Bag method., Impregnation of bags wi*n
rumen
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confents and dligestling afTer ramoval In 3 pepsin solutioen ware factors which
influenced resulTs.

lnfluence of Increasing Density on Rate of Particulate Passage in Jairy Cows =
Fred R. Ehle, Research Animal Scienctist (Nutritlan), USOA-ARS and Assistant
Professor, Degartmant of Animal Science, University ot Minnescta,

5t. Paul, Minnesata 55108

Chromium (Cr) solutlaons wera used to mordant the cell wall Isclated from chopped
altalifa hay, The mordanted fibers were evaluated for thair suitablility as
particulate rate aof passage markers and used To study the affect of particla
density on ruman particulate turnover rate, Two pregnant nonlactating Helstein
cows were fed ad libitum equal portions of a total mixed ratioen three Times a
day. A switchback design was used with five |5-day experimental periocds. Tha
animals ware fed a pulse® dose ot the marker and fecal grab samples warae

collected at schedulead Intervals for |0 days. The undigaested cell wall was

. 4
Isolated and Cr analysis was performed hy atomic absorption spectrascopy.
Linear regression analysls was used to determine the slopa of the |lne that fit

the decllining phase of the marker axcretlion curve, Rumen turnover ratas and
densitles weare: ,Q155, not determined; 0191, I1.111; 0303, 1,25Q; .0340,
1.478; Bnd 0415, 1.667 for alfalfa cal! wall mordanted with the 2, 4, B, 16 or
32% Cr solutlons, respectively, The regrassion of rumen fturnover rate of
alfalfa hay on Cr concentration of the mordanting solution was: Y =,0008X +
Q181 (r = ,920). These data demonstrate the suitabillty of the 2 and 4%
chromium solutions for preparation and use of Cr-iabeled alfalta as a
partliculate rate of passage marker. Rasults [ndicatsd that particle gdansity may
be an important factor affecting particle turnover rate In the rumen,

A Xlnatic Method for Measuring Rates of Genesis mnd Passage of Yaried 5ize
Foraqe Particies [n the Rumen - K. R, Pond, J. H. Matis, J. Guerrero,

Carlos Lascano and W. C. Ellis, Texas A4M University, College Station, Taxas
77843

Ingestad forage particles entering the ruman have two fates: passagea to fhe
tfeces without size raduction or size reduction followed by passaga. Large
particles (>1600 um) labeled with '4|Co were dosaed [(nto the rumen of I{B

cattla, |4'Ca w35 measurad after separation by particle size in serial

samples taken fram the rumen and feceas. Rumen content and fecal ouput of varled
p8rticle sizes was determlined from a contlinuous Infusion of Cr DTPA and dry
sfeving af =zamples, Rates af breakdown and passage were simultaneously
estimated by compartmental! analysis based on marker recoversd ovar timae within

each particle 5ize in the rumen and feces. initially only serial breskdown fo
succassivaly smaller particies was assumed. Howevar, additien ot concurrent
breakdwen Yo all smaller particles yleided larger mage! sum ot squeres, smallar

error sum of squares and indlicated concurrent breasakdown shouicd be lacluded n
model (P<.03)., The raTe parameters tor degragation (.3 - ,7) werae much larger
than rate parameters for passage from rumen {,03 - ,09) and rate parametars
tor psssage increased as slze ot particle decressed. Rate of serial genesis

(¢3 = .6) was greatTer than rates of cancurrant genesis {,! = ,Z). Thasea
results Inglicate Tha breaxdown of particies to smaller sizZws may not hSe Tha
major limiting step in their passage from The rumen although smaiter partic'!as

do pass faster from the.rumaen.



-37a-

Sodium Diacetata: A Stimulant of Feed Intake in Earty Weaned Calves -

Ds K. Raoseler and H. R, Conrag, Ohio Agricultural Research and Development
Centar, Wooster, Ohig 44691 '

in pravious sfTudies it was found that sodium diacetate was a praferential feed
flaver for mature daicy cattla. Also, we gbserved that young calves would aat a
farger amount of dry feed in tne post-wasning period under circumstances of

ear |y waaning. howavar, Thars were oniy Six calves par group in the eariier
experiments and there were insufficient data tTo evaluate The magnitude of tThe
stimulus and the statistical significance. The objective of The prasent study
was To evaluate the specific affect of sodium diacetate in a high roughage calf
peliet on tne feed Intake and gain in body weight of calves durling the post
weaning peariod. A high roughage diet was compoesed of 6861 roughages and 333
concentrate and was designed as a compiate faed. Twanty-aight percant of the
diet was furnished through a milk replacer used in the total diet a3s the major
praportlion of the concnetftrata, Sodium diacetate was included in the diet at thae
laval of.5%. The axpearimental design was comparisons ot groups. In the first
experiment the comparisons a3t weaning age of 3 weeks and 5 weeks were used. In
experiment 2 calves weére woaned Jetwaen I and 6 weeks of age with many of tThaem
being delayed To 6 weeks. In experiment 3 al! calves were weaned at the aga af
30 days. Sixty-six calvas ware used To evaluate sodium diacetate. The rasults
of the experiment showed that sodium diacetate caused an increase in fesed intake
in calves during the pericd of reduction in miik just previcus To weaning ang
immediate |y after weaning of 278 grams of dry matter per day. Tharas was a
simultaneous increase In body weight galn of 6! grams daily. We concluded that
the growth response in young calveas from the presence of sodium diacetate in fthe
dry teed was a simple Inputecutput response from zreater feed consumpfTion and
consequently more gain in body wsesight.

High Moisture Ground Ear Corn, High Mositure Barley or NaQH-Treated Barley for

Lactating Cows: MI{k Production and Raticn Utilization = L. Xung, Jr.,

0, 5., Brecnt, 8, W, Jesse, A, Shanan, J. W. Thamas, J. T. Huter ang R., 5, Emery,

QDepartment of Animal| Science, Michigan State University, Etast Lansing, Michigan
48824

Whole barley was ftreated with sodium hydraxide (NaQH) in a taboratary friai,.
Ory matter disappearance of whola barley freateg with Q, 2.5, 3.5, 4.%% NaCH or
untreated ground darley from nylon bags suspended in The rumen tor 30 hr was 0,
59.6, 72.4, 92.0 and B2.2%.

'n & lactation trial 24 Holstein cows (8 per Treatment] were fed campletTs
rations consisting of high moisture graund ear corn (GEC), nigh moisture rolled
parley (H4MR-barlay) or whale high moisture barley Treated with 3,5% NaQH
(NaCH-parley). Ratlans of 45% forage (78% corn silage, 2Z% hay) and 55%
concentrate were balanced for proteln, mlnerals angd vitaminsg (NRC). Daily milk
yle!ds were greatest for cows fag AMR-bariey (26.5 kg), next tor GET (25.1 kg}
and ieast for NaOH-barley (23,0 kgl. Milk compasiTion did not Jiffer
signiticantly between treartmants, Ory matTer intake was jreatest for cows fegqg.
GET ang Jowar aof tha hariey rations, Per kg af g¢ry matter cows oa HMR-bartey
praduced |.34 kg milk,; whaceas, convarsion etficiencies tor cows ted GEC and

Na JH-oarley were 1,01 and .10,
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Alpha-linked gluccse and pH of faces wers similar for GEC and HMR-barley
rations, but feca! pH was lower and aipha-linked glucose conceantrations Threa
times greater for HaOH-barlay suggesTing a reduction due *to NalOH trestment in
ruman and/or Intestinal starch utilization.

Ration digestibilities {£) of dry matter, ADF and N were 61.4, 25.3, 64,7 for
GEC; 64,4, 38.0, 67.1 for HMR-barley; and 56,8, 43,2, 54.8 for NaQH-bsrley.
Rumen pH and molar £ acetate were highest for NaQH-barley. Rumen solids
turnover, ostimated by excretion of yttarbium In feces was greatest for NaQH
bariey (9.09% hr), lowest for HMR-barley (4.33% hr), and intermediate for GEC
(6,108 hr).

Cows fed HMR-barley produced as much milk, but more efficiently than those fed
GEC. Feeding NaQH-barley reduced milk production probably becauyse of decraasaq
starch utilization and lower ration digestibiiiTy asscociated with a faster rumen
turneover,

Sodium Blcarbonate for Dalry Cows Fed Hay Crop Silage Diets - M, R, 3tokes and
L. 5. Buill, University of Maine, Orcno, 04469

Feedling behavier, milk production and composition, mand rumen fluigd turnover rats
ware observed In threa cows fed 0 (C), 68, (I} or 113.5 (H) g NaHC05/d. Diats
fod contained 70%, 50% or 30% concentrate M plus hay crop silage and werse fad
sequentially, each for 90 days, beglnning 2 days postpartum. Buffers were fed
in 3 x 3 Latin squares within each dlieat, Each buffer perliog lasted 30 days.
Behavlor was measured on sevaral days after 2 weeks adaptation and rumen
turnover was measured with PEG on days 2%-30. Eating bebavior did neot differ
between dlets., For dlats containing 70, 50, 30% concentrate, least squaras
maans ware: meals/day, (1.1, 9.4, 8.9, minutes aating, 240, 291{, 29Q; meal
leng*Th (min), 25.3, 32.3, 37.9; meal slze {(Kg), 3.3, 5.2, 6.5, eating rate
(g/min/MBW), .13, 1.37, 1.51; eating rate { g DM/mIn/MBW)}, .55, .55, .51; meal
as § total eaten, 10.4, (1,0, 12.6. Butfer addition Increased JM [(ntake wifth
70% and 50% concentrata diets and increased milk yleld with 70% concentrate
diet., Buffer incraased time spant eating with 70%f concentrate dlat but raduced
It with 30% concentrate diet. Eating rates were increased by buffer addiftion to
30% concentrate diet, and low bufter was greater than high buffar. Maean milk
compos|tion and rumen tluid Turnover werae net sffacted by dier ar bufter
traatmants, LeasT squaras means for Jdlats containing 70, 50, 30%f concentrate
wvere: milk tat %, 3,25, 3,67, 3.74; milk crude protein %, 3.07, 3.16, 3.21;
miik sollds=-not-fat £, 8.68, 8.57, B.84&; liquic tTurnover {(%3/hr), 16.0, |6.4,
I5.5, Corresponding means tar butfar treatments (C, L, H)] warae: 3.74, 3.31,
J3.61;, 3.07, 3.20, 3,16, 8,58, B,76, 8.74; 15.7, 15.7, 16.5. Additional NaHGT 4
appears to be beneficlal To early lactation cows receiving high concentrate
diats based on hay crop sitagse.
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Effect of Magnesium Oxige ang 30dium Bicarvonate on the Envircanment and
Digestion in the Rumen of Lactating -Cows - H, Tagari, MN.5, Raddy and
. D. Sattar, Dairy Sciaence fOeparfment, University of Wlsconsin, Maglson,
Wisconsin §3706

Five Hoistein cows fitted with rumen cannulae and T-typa cannuiae at the
proximal ducdesnum and terminal [leum were used in a 5 x 5 Latin square design
experiment having (4 day periods. The five experimental diets contained grain
mix and corn silagae In an approximate ratic aof £60:40 (DX basis). Lanthanum was
usad as a digestibllity marker., Tha grain mlx was supplementad with: I} no
buffers (control); 2 .64% MgD (Basic Chemicals, Inc.); 3) 1.28% NarCDs; 4)

.64% MgQ (Basic Chemicals, Inc.) plus 1.28% 4aHCUx; 5) +64% MgQd (Martin
Marietta) plus |,28% NaHCOz. Though the values were not signiticant, buffers
supplemented either alone or in combination reduced fead intake per Xg

w75, Average daily milk yleld was not alterad, but significant

tresatment eftects were obhserved for daily milkfat yleld: .56, .62, .73, .62,
and .60 kg, dai{y milk protein yleld: 67, 67, .74, .65, and .64 xg; duodenal
pH: 2,84, 2,83, 3.01, 3,03, and 2.91; pH of feaces: 6H.01, 6.32, 6.14, 6.33, and
6.52; organic matter flow at duodenum: 7.2, 13.8, 5.2, 14.2, ang 3.1 kg;
acid detergent fiber flow at duodenum: 2.37, 1.89, 2.09, 1.81, and |.96 kg and
apparent acid detergent fiher digastibility: 34.5, 44.0, 42.7, 44,9, and 40.!%.
Addition of buffers at the Isvels used In *his experiment did not exhibit an
additive eftect on percent apparent digestibilities ot organic matter: 61.1,
64.2, 64,5, 65.3, and 61,.9; starch: 92.6, 93.3, 93.4, 93.0, and 92.7; crude
protain: 72.1, 66,8, 70,3, 62.3, and 68.3; non ammonia nitrogan: 64,7, 63.8,
64,7, aad 63.3; total amlino acids: 71.8, 70.0, 66.8, 67.4, and 6%.2 and
assential amino acids: 69.3, 70.3, 68.2, 66.6, and 69,5. The ditferences
observed tar volatlle fatty acid concentrations mM/l; 109.7, 106.8, 106.,2,
109.9, and 105.! and ammonia nitrogen mg/100 mi, 13.0, 13,5, 13,0, 12.5, and
12.9 were also not influanced by the treatmants. Water intake and digesta flow
at the intastinal! cannulae were not affected by treatmant. The most important
etfact of feaedling bufters was on fecal pH, milk fat production and flber
digestibitlity.

Evaluation of the Acld-Neutraliizing Capability of pH-Regulating Materials by pH
Stat Tiration - L., J. Wheelar, C. H. Noller and J. L. White, Jepartmants of
Animal Science and Agronomy, Purdue University, West Lafayette, Ingiana 47907,

Reactivities of pH-regulating compounds CaCly, MglO5, and MgQ ana NarCOgy

were compared. Total acid consuming capacity *test (TACC) was used To measure
total capacity to neutralize acidg, The pH=-stat titration maasured rates aof
reaction at specificed pHs, and in vitro rumen fluid lncubations measured
buffering activity in pooerly buffered media. ToTal acid consuming capacity
values for reagent grades CaCls, MgCDy, Mg0 and NaHCJ were (9.8, 20.7,

43,7 and (2.2 meg H* consumeg ser gram, respectively. The pH-stat titrations

of the respective maYtarials at pHs ranging from 3.0 ta 7.5 snowsd that JaCljy
losT reactivity rapiagly at a pH above 5.5 ang MqCQy above pH 6.5. Magnesium
oxide lost reactivity between 3.0 and 6.0 and then tended Yo mainTain reactivity
apove 6.0, Soglum bicarsconaTte began to fose reactivity above pH 6.0. Addition
of the above materizis, in amounts of equal TACC, to waeakly buffered ruman fluig
media produced changes in mecia pH when measured at heurly intervals from 2 To 6
haurs, The order ¢f increases in pH of the medium was: contreol < CaC03 <Mgdl

< M§C03 < NEHCOS-
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