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MICROBIOLOGY P - J. B. Russell, Panel Chairperson
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(Invited Paper): Physiology of plant cell wall digestion by rumen
bacteria. C. W. Forsberg, J. Gong, L. Huang, M. McGavin, K.
McDermid, and A. Matte, University of Guelph, Ontaric, Canada

Cloning of an endoglucanase gene from Buminococcus flave-
faciens. B. A. White, G. T. Howard, 5. Rosenzwelg, and J. H.
Clarke, University of Illinois, Urbana

Cloning and sequencing of a xylanase gene from Butyrivibrio
fibrjsolvens 49 and homologous DNA sequences in other strains of
Butyrivibrio. B. M. Mannarelli and S. Evans, USDA-ARS,

Northern Regional Research Center, Peoria, TL

Outer membrane binding proteins are required for starch uptake by
colonic Bacteroides. K. L. Anderson, L. A. Bedzyk, and A, A.
Salyers, University of Illinecis, Urbana

Cellulose fine structure and its in vjitro digestion kinetics.
P. J. Weimer, J. N. Lopez-Guisa, and A. D. French, USDA-ARS, U.S.
Dairy Forage Center, Madison, WI

Effects of phenylpropionic acid on cellulolysis by Ruminicoccus
albus in continuous culture. M. Morrison, R. I. Mackie, and A.
Kistner, University of Illinois, Urbana

The digestion of barley, maize and wheat by selected species of
ruminal bacteria. T. A. McAllister, L. M. Rode, K.-J. Cheng,

C. W. Forsberg, and J. G. Buchanan-Smith, Agriculture Canada and
University of Guelph, Canada

BREAK

Factors affecting lactate uptake by Selenomonag ruminantium HD4.
D. J. Nisbet and §. A. Martin, University of Georgla, Athens

Amino acid transport by a monensin-sensitive ammonia-producing
ruminal bacterium. G. Chen and J. B. Russell, Cornell University
and USDA-ARS, Irhaca

Effect of monensin challenge on sodium and potassium concentra-
tions in monensin-resistant and monensin-sensitive strains of
Bacteroides ruminicola. M. C. Morehead and K. A. Dawson, Uni-
versity of Kentucky, Lexington
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11:00 --

11:15 --

11:30 --

11:45 --

12:00 --

12:15 --

Angerobic fungi are not always eliminated from the rumen by short-

term treatment with monensin. G. Gordon and M. Phillips, CSIRO,
Blacktown, NSW, Australia

Resistant sporangia in anaerobic fungi allocw survival ocutside
rumen. D. Wubah, M. S. Fuller, and D. E. Akin, University of
Georgia and USDA-ARS, Athens

Effect of defaunation on gastrointestinal peptide hormones in
sheep. P. P. Frumholtz, R. J. Wallace, and E. R, Orskov, Rowett
Research Institute, Scotland

Post-prandial pH moderation by ruminal ciliated protozoa in cattle
fed a high-grain diet. T. G. Nagaraja, G. Towne, and A. A.
Beharka, Kansas State University, Manhattan

Associaticon of a temperate bacteriophage with a ruminal cellu-
lolytic anaercobe resembling Ruminicoccus albus T. Tadesc and
M. T. Yokoyama, Michigsn State University, East Lansing

LUNCH

AGRONOMY PANEL - J. C. Burns, Panel Chairperson

1:30 --

2:00 --

2:15 --

2:30 --

(Invited Paper): Cell wall carbohydrate digestibility in
ruminants: Plant Imposed limits. D. R. Buxton, USDA-ARS, Dept.
of Agronomy, lowa State University, Ames

Re-evaluation of lignin’s role in forage fiber digestibility.
H. G. Jung and K. P. Vogel, USDA-ARS, St. Paul, MN and Lincoln, NE

Evaluation of the CAPTEC controlled release devise for fecal
output estimation. J. C. Burns, K. R. PFond, J. M. Luginbuhl, and
D. S. Fisher, Dept. of Crops Science and Animal Science, North
Carolina State University, Raleigh

BREAK

PHYSTOPATHOLOGY PANEL - R. H. Dunlop, Panel Chairperson

2:45 --

3:15 --

3:30 --

(Invited Paper) The role of ruminants in the future. L. P.
Milligan, J. Kelly, D. Taylor, and A. Vaage, Dept. of Animal and
Foultry Science, University of Guelph, Ontario, Canada

The effects of pilocarpine on ruminal and digestive character-
istics of beef steers fed on a high grain diet. J. Peters, The
Upjohn Company, Kalamazoo, MI

The effects of ruminal lactic acidosis on blood Kt levels of
calves. E. C. Crichlow, J. S. Kim, and M. D. McMullen, Dept. Vet.
Physiol. Sci., University of Saskatchewan, Saskatoon, Sasktachewan,
Canada



PHYSTOPATHOLOGY PANEL {(cont‘d.)

22) 3:45 -- Policencephalomalacia (PEM) of calves associated with elevated
rumen sulfide concentrations. D. H. Gould, M. M. McAllister,
J. C. Savage, and D. W. Hamar, Department of Pathology, Colorado
State University, Fort Collins

23) 4:00 -- Diet-related response to parathyroid hormone (PTH) in Blue Duiker
antelope. B. L. Roeder, R. F. Wideman, G. A. Varga, B. W. Hollis,
and R. M. Leach, Depts. Veterinary Science, Poultry Science, Dairy
and Animal Science, Penn State University, University Park, PA, and
Medical University of South Carolina, Charleston

24) 4:13 -- Toxic effect of oak tammin extract compared in sheep and goats.
H. Narjisse, M. El Honsali, and J. D. Olsen, Institute of Agronomy
and Veterinary Medicine, Hassan II, Rabat, Morocco, and USDA-ARS
Poisonous Plants Research Laboratory, Logan, UT

23) 4:30 -- Lathyrus gylvestris (flatpea) toxicity in sheep and evidence for
adaptive tolerance. M. A. Rasmussen, J. G. Foster, and M. I,
Allison, USDA-ARS, National Animal Disease Center, Ames, IA, and
USDA-ARS Appalachian Soil and Water Conservation Research Labora-
tory, Beckley, WV

4:45 -- BUSINESS MEETING

5:00-6:00 -- Posters in Francis I Room. Presenters should attend their
own posters during this interval.

THURSDAY, November 9
(Gold Room)

NUTRITION PANEL -- J. T. Huber, Chairperson

26) 8:00 -- (Invited Paper): Effective fiber and its role in rumen function
and productivity of the dairy cow. K. A. Beauchemin and J. G.
Buchanan-Smith, Agriculture Canada, Lethbridge, Alberta, and Univer-
sity of Guelph, Ontario

27 8:30 -- Effect of specific gravity of alfalfa hay and silage on rumen
stratification. M. A. Wattiaux, L. D. Satter, and D. R. Mertens,
University of Wisconsin, USDA-ARS, U.S. Forage Research Center,
Madison

28) 8:45 -- Effect of added inert rumen bulk and feeding polyethylene glycol
(PEG) on intake, digestibility and rumen kinetics in the early lacta-
tion dairy cow. T. R. Johnson and D. K. Combs, Department of
Dairy Science, University of Wisconsin, Madison
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Sluicing through the rumen. J. D. Garza, J. Zorrilla-Rios, and
F. Owenz, Department of Animal Science, Cklahoma State University,
Stillwater

A compartmental model to describe ruminal in situ digestion.
J. van Milgen, M. R. Murphy, and L. L. Berper, Department of Animal
Sciences, University of Illineis, Urbana-Champaign

Development of an isolated rumen epithelial cell incubation
system. R. L. Baldwin, VI, and B. W. Jesse, Department of Animal
Sciences, Rutgers, The State University, New Brunswick

Enerpgy supplementation to rotationally grazed dairy cows.

L. €. Solorzano, P. E. Naasz, J. S, Liesman, B, B, Bartlett, H. F.
Bucholtz, and R. 5. Emery, Department of Animal Science, Michigan
State University, East Lansing

BREAK

Impact of type and level of protein or energy supplementation on
in vitro digestibility of kikuyu (Pemnisetum clandestinum) and
pangola (Bigitarjs decumbens) grasses. J. R. Carpenter, S. Y.

Iha, and B. Y. Niino-Duponte, Department of Animal Science, Univer-
sity of Hawaii, Manoa, Honolulu

Microbjial fermentation and site of nutrient digestion in stears

fed diets varying in forage and energy source. L. Kung, Jr.,

R. 5. Tung, and B. R. Carmean, Department of Animal Science, Univer-
sity of Delaware, Newark

Total starch and relative starch availability of feed grains.
M. H. Poore, T. P. Eck, R. 5. Swingle, and C. B. Theurer, Department
of Animal Science, University of Arizona, Tucson

Acid or formaldehyde treatment of alfalfa silage for milk produc-
tion. S. A. Magel and G. A. Broderick, Department of Dairy
Science, and USDA-ARS, University of Wisconsin, Madison

Reproductive parameters of dairy cows fed urea during early lacta-
tion. D. P. Casper, C. L. Austin, and D. J. Schingoethe, Depart-
ment of Dalry Science, South Dakota State University, Brookings

Rumen cation and methane responses to diet additicns of Na, K,
and/or lasalocid. D. E. Johnson, H. P. Phetteplace, and W. V.
Rumpler, Department of Animal Scilence, Colorado State Unlversity,
Fort Collins

Impact of NaCl intake on rumen digesta kinetics. J. Zorrila-
Ries, J. D. Garza, and F. Owens, Department of Animal Science, Okla-
homa State University, Stillwater



ROSTERS

(Francis I Room)

MICROBIOLOGY PANEL

40)

41)

42)

43)

44)

43)

46)

47)

48)

49)

50)

Cellulose digestion and cellulase regulation and distribution in Fibro-
bacter succinogenes $45. L. Huang and C. W. Forsberg, University of
Guelph, Ontario, Canada

p-Galactosidase activity of Fibrobacter succinogenes S85.
P. Javorsky, S. F. Lee, A. M. Gibbins, and C. W. Forsberg, University of
Guelph, Ontario, Canada

Heterclogous expression of genes for xylanolytic enzymes from Bacteroides
species in Bactercojdes fragilis and Escherichia coli. T. R. Whitehead and
R. B. Hespell, USDA-ARS, Northern Regional Research Center, Peoria, IL

The origin and properties of forms of RBuminicoccus flavefaciens strains
007 which differ in their ability to degrade cotton fibres. C. S.
Stewart, S. H. Duncan, and H. J. Flint, Rowett Research Institute, Scotland

Interaction of ruminal bacteria in the production and utilization of
dextrins from soluble starch. M. A, Cotta, USDA-ARS, Northern Repgional
Research Center, Psoria, IL

Degradation of barley straw, ryegrass and alfalfa cell walls by
Clostridjum longisporum and Ruminococcus glbus. V. H. Varel, A. J.
Richardson, and C. S. Stewart, USDA-ARS, Roman L. Hruska U.5. Meat Animal
Research Center, Clay Center, NE, and Rowett Research Institute, Scotland

Evidence of inhibition of cellulolysis in an anaerobic rumen fungus by
glucose, cellobiose, and soluble starch. M. Morrison and R. 1. Mackie,
University of Illineis, Urbana

Degradation of wheat straw and alkaline hydrogen peroxide treated wheat
strawv by Ruminccoccus flavefaciens and Ruminjcoccus albus. A. A. Odenyo,
R. I. Mackie, and B. A. White, University of Illinois, Urbana

Stimilated cellulose degradation in co-cultures containing yeast and
cellulolytic rumen bacteria. K. A. Dawson, G. A. Harrison, K. E. Newman,
and S. Jenkins, University of Kentucky, Lexington

Cell surface structures of ruminal cellulolytic bacterfia. J. Miron,

M. T. Yokoyama, and R. Lamed, Institute of Animal Science, The Volcani
Center, Israel, Michigan State University, East Lansing, and Tel-Aviv Uni-
versity, Israel

Effects of microminerals on the growth characteristics of cellulolytic
ruminal bacteria. D. C. Sangwan, R, I. Mackie, and B. A. White, Univer-
sity of Illinois, Urbana



MICROBIOLOGY PANEL (cont’d.)

o)

32)

33)

S4)

55)

56)

57)

58)

39)

60)

61)

ATPase-dependent energy spilling by the ruminal bacterium Streprococcus
bovis. J. B. Russell and H. J. Strobel, USDA-ARS and Cornell University,
Ithaca, NY

The interaction between pH and ionophores on continuous cultures of
Streptococcus bovis. J. M. Chow and J. B. Russell, Cornell University and
UsDA-ARS, Ithaca, NY

In vitro and in vivo models of acure acidosis induced by different
diets. K. Barsuhn, S. T. Chester, K. A. White, J. A. Robinson, and
5. F. Kotarski, The Upjohn Company, Kalamazoo, MI

Selenomonsas ruminantium HD4 fermentation and cell yield response to limit-
ing and non-limiting concentrations of ammonium chloride. 5. C. Ricke and
b. M. Schaefer, USDA-ARS and University of Wisconsin, Madison

Activities of ammonia-assimilatery enzymes of Ruminococcus flavefacjeng
FD1. P. A. Duncan and R. I. Mackie, University of Illinois, Urbana

Transformation systems of plasmid constructions for use in Bacteroides
ruminicola. A. M. Thomson and H. J. Flint, Rowett Research Institute,
Scotland

Isolation and regulation of genes concerned with xylan utilisation in
Ruminococcus flavefaciens. H. J. Flint and C. A, McPherson, Rowett
Research Institute, Scotland

Hore cloning of endoglucanase genes from Ruminococcus flavefaciens.
V. K. Gupta, G. T. Howard, 5. Rosenzweig, and B. A, White, University of
Illinois, Urbana

Electroporation of Ruminococcus flavefaclens for transfer of DNA,
M. Morrison and B. A. White, University of Illincis, Urbana

Restriction/modification systems in Ruminococcus albus 8 and Ruminococcus
flavefaciens FD-1. M. Morrison and B. A, White, University of Illinois,
Urbana

Growth characteristics of dihydroxypyridine-degrading bacteria {isolates
32-24). C. 5. McSweeney, R. I. Mackie, and M. Morrison, University of
Illinois, Urbana

AGRONOMY P

62)

Chlorogenic acid and its influence on neutral detergent fiber diges-
tion. D. J. R. Cheney, J. A, Patterson, and J, H. Cherney, Depts. of
Animal Science and Agronomy, Purdue University, West Lafayette, IN



PHYSTOPATHOLOGY PANEL

63) Ruminal anaerobes and pyrrolizidine alkaloid detoxification. A. M.
Craig, L. L. Blyths, and E. D. Lassen, College of Veterinary Medicine,
Cregon State University, Corvallis

64) Photosensitivity of cattle grazing alfalfa pastures. M. L. Schlegel,
C. J. Wachenheim, M. E. Benson, J. R. Black, W. J. Moline, H. D. Ritchie,
G. D. Schwab, and 5. R. Rust, Dept. of Animal Scilence, Michigan State Uni-
versity, East Lansing

NUTRITION PANEL

65) Evaluation of a rapid enzyme/detergent procedure to quantify bacterial
crude protein (CP) in digestive residues of forage-fed ruminants. K. A,
Mowell and L. D. Bunting, Dept. of Dairy Science, Louisiana S5tate University,
Baton Rouge

66) Effects of energy level, feeding frequency and bacterial isolation tech-
niques on bacterial cowmposition and flow at the duodenum of steers. M. J.
Cecava, N. R. Merchen, L. L. Berger, and G. C. Fahey, Jr., Dept. of Animal
Sciences, University of Illinois, Urbana

67) Influence of protein degradation and diet type on fermentation in a con-
tinuous culture system. D. J. Illg, M. D. Stern, H. R. Mansfield, and
B. A. Crooker, Dept. of Animal Science, University of Minnesota, St. Paul

68) Inadequacy of xylose as a rumen escape marker. J. Zorrila-Ries, J. D.
Garza, and F. Owens, Dept. of Animal Science, Oklahoma State University,
S5tillwater

69) Effects of Cr concentration and particle size of mordanted fibers on

kinetic passage and fecal output estimates. J. R. Russell, A. M., Beck,
and M. R. Brasche, Dept. of Animal Science, Iowa State University, Ames

70) In vitro synthesis and biohydrogenation of long-chain fatty aclids in diets
containing megslac or animal-vegetable blend. Zhiguo Wu and D. L. Palm-
quist, Dept. Dairy Sclence, OARDC, The Ohio State University, Wooster

71) Microbial CP association with and NDF digestibility of untreated and
amnoniated Bermudagrass hay. D. B. Vagnoni, W. M. Craig, and R. N. Gates,
Louisiana State University Agricultural Center, Baton Rouge

72) Effect of enzyme and inoculant additives on nutrient utilization of a
hay-crop silage during continuocus culture. G. A. Varga, K. Karunananda,
and M, R. Stokes, Dept. Dairy & Animal Science, and Agronomy, Penn State
University, University Park, and Dept. Animal and Veterinary Science, Uni-
versity of Maine, Orono

73) Effect of chemical drying agent treatment of alfalfs hay on nutrient
digestibility and lactational performance of mid-lactation Helstein cows.
C. J. Ziemer, A. J. Heinrichs, C. J. Canale, and G. A. Varga, Dept. Dairy
and Animal Science, Pennsylvania State University, University Park



NUTRITION PANEL (cont’d)

74 Influence of roughage source on apparent extent of ruminal digestion of
starch in 65 and 90% concentrate diets for steers. J. K. Barcena-Gama,
R. 5. Swingle, M, H, Poore, and J. A, Moore, Dept. of Animal Science,
University of Arirzona, Tucson

75) Influence of level of feed intake on characteristics of digestion of dry-
rolled versus steam-flaked corn based finishing diets. R. A. Zinn and
M. K. Song, Dept. of Animal Science, University of California, El Centro

76) Cumilative effects of dietary concentrate level on site and extent of
forage fiber digestion in lambs, D. W. Kemmedy and L. D. Bunting, Dept.
of Dairy Science, Louisiana State University Agriculture Center, Baton Rouge

77) The significance of chewing during eating and rumination on forage
digestion in cattle. Y. Dong, A. 5. Vaage, C. Campbell, and J. G.
Buchanan-Smith, Dept. of Animal and Poultry Science, University of Guelph,
Ontaric, Canada

78) Effect of short duration ionophore rotations on feedlot cattle perform-
ance, M. E. Hubbert, A. B. Hohnson, and L. A. Peterson, Hoffmann-La
Roche, Nutley, NJ

79) Evaluation of ruminal in vitro systems. A. de Jong, Inst. Animal
Nutrition Bayer, Leverkusen, Federal Republic of Germany

80) The Flow rate of non-ammonia N and a-amino N at abomasum in cross-
bred calves fed urea-treated straw supplemented with by-pass protein.
V. Kumar and T. K. Walli, Rational Dairy Research Institute, Indian Council
of Agricultural Research, Karnal, 132001 India

PANEL CHATIRPERSONS : STEERING COMMITTEE:

AGRONOMY J. €. Burns RE. D. Harfield

MICROBIOLOGY J. B, Russell M. T. Yokoyama

NUTRITION J. T. Huber F. N. Owens

PHYSIOPATHOLOGY R. H. Dunliop R. H. Dunlop

Chairperson -- M. J. Allison

Treasurer -- J. R. Russell

Arrangements -- 5. F. Kotarski






Abstracts
20th BIENNIAL

CONFERENCE ON RUMEN FUNCTION

CONGRESS HOTEL, CHICAGO, IL
November 7-9, 1989

Conference Chairperson -- M.J. Allison

Treasurer - J.R. Russell

Arrangements -- S.F. Kotarski

PANEL CHAIRPERSONS: RING COM

AGRONOMY I. C. Bumns R. D. Hatfield
MICROBIOLOGY J. B. Russell M. T. Yokoyama
NUTRITION J. T. Huber F. N. Owens
PHYSIOPATHOLOGY R. H. Dunlop R. H. Dunlop

Support for Mixer and for Coffee During the Meeting was Supplied by:
American Cyanamid Company
Hoffmann-La Roche, Inc.
Lilly Research Laboratories, Division of Eli Lilly & Company
Moorman Manifacturing Company
Purina Mills, Inc.

The Upjohn Company
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WEDHESDAY, November 8, 1989
(Gold Room, Congress Hotel)

MICROBIOLOGY PANEL - J. B. Russell, Panel Chairperson
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{Invited Paper): Physiclogy of plant cell wall digestion by rumen
bacteria. C. W. Forsberg, J. Gong, L. Huang, M. McGavin, K.
McDermid, and A. Matte, University of Guelph, Ontarioc, Canada

Cloning of an endoglucanase gene from Ruminococcus flave-
faciens. B. A. White, G. T. Howard, S. Rosenzweig, and J. H.
Clarke, University of Illineis, Urbana

Cloning and sequencing of a xylanase gene from Butyrivibrio
fibrisolvens 49 and homologous DNA sequences in other strains of
Butyrivibrio. B. M. Mannarelli and S. Evans, USDA-ARS,

Northern Regional Resesarch Center, Peoria, IL

Outer membrane binding proteins are required for starch uptake by
colonic Bacteroides. K. L. Anderson, L. A. Bedzyk, and A. A.
Salyers, University of Illinois, Urbana

Cellulose fine structure and its jin vitro digestion kinetics.
P. J. Weimer, J. N. Lopez-Guisa, and A. D. French, USDA-ARS, U.S.
Dairy Forage Center, Madison, WI

Effects of phenylpropionic acid on cellulolysis by Ruminicoccus
albus in continmuous culture. M. Morrison, R. I. Mackie, and A.
Kistner, University of Illineis, Urbana

The digestion of barley, maize and wheat by selected species of
ruminal bacteria. T. A. McaAllister, L. M. Rode, K.-J. Cheng,

C. W. Forsberg, and J. G. Buchanan-Smith, Agriculture Canada and
University of Guelph, Canada

BREAK

Factors affecting lactate uptake by Selenomonas ruminantium HD4.
D. J. Nisbet and 5. 4. Martin, University of Georgia, Athens

Amino acid transport by a monensin-sensitive ammonia-producing
ruminal bacterium. G. Chen and J. B. Russell, Cornell University
and USDA-ARS, Ithaca

Effect of monensin challenge on sodium and potassium concentra-
tions in monensin-resistant and monensin-sensitive strains of
Bactercides ruminicola. M, C. Morehead and K. A, Dawson, Uni-
versity of Kentucky, Lexington
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18)
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11:00 --

11:15 --

11:30 --

11:45 --

12:00 --

12:15 --

AGRONOMY P

1:20 --

2:00 --

2:15 --

2:30 --

Anaerobic fungi are not always eliminated from the rumen by short-

term treatment with monensin. G. Gordon and M. Phillips, CSIRO,
Blacktown, NSW, Australia

Resistant sporangia in anaercbic fungl allow survival outside
rumen. D. Wubah, M. §. Fuller, and D. E. akin, University of
Georgia and USDA-ARS, Athens

Effect of defaunation on gastrointestinal peptide hormones in
sheep. P. P. Frumheltz, R. J. Wallace, and E. R. Orskov, Rowett
Research Institute, Scotland

Post-prandial pH moderation by ruminal ciliated protozoa in cattle
fed a high-grain diet. T. G. Nagaraja, G. Towne, and A. A.
Beharka, Kansas State University, Manhattan

Association of a temperate bacteriophage with a ruminal cellu-

lelytic anaercbe resembling Ruminicoccus albus T. Tadesc and
M. T. Yokoyama, Michigan State University, East Lansing

LURCH

- J. C. Burns, Panel Chairperson

(Invited Paper): Cell wall carbohydrate digestibiiity in
ruminants: Plant imposed limits. D. R. Buxton, USDA-ARS, Dept.
of Agronomy, Iowa State University, Ames

Re-evaluation of lignin’s role in forage fiber digestibility.
H. G. Jung and K. P. Vogel, USDA-ARS, St. Paul, MN and Lincoln, HE

Evaluation of the CAPTEC controlled release devise for fecal
output estimation. J. C. Burns, K. R. Fond, J. M. Luginbuhl, and
D. 5. Fisher, Dept. of Crops Science and Animal Science, North
Carolina State Universicy, Raleigh

EREAK

PHYSTIOPATHOLOGY PANEL - R. H. Dunlop, Panel Chairperson

2:45 --

3:15 --

3:30 --

(Invited Paper) The role of ruminants in the future, L. P.
Milligan, J. Kelly, D. Taylor, and A. Vaage, Dept. of Animal and
Poultry Science, University of Cuelph, Ontarie, Canada

The effects of pilocarpine on ruminal and digestive character-
istics of beef steers fed on a high grain diet. J. Peters, The
Upjohn Company, Kalamazoo, MI

The effects of ruminal lactic acidosis on blood K' levels of
calves. E. C. Crichlow, J. §. Kim, and M, D, McMullen, Dept. Vet.
Physiol. Sci., University of Saskatchewan, Saskatecon, Sasktachewan,
Canadsa



PHYSTOPATHOLOGY PANEL (cont’'d.)

22) 3:45 -- Polioencephalomalscia (PEM) of calves associated with elevated
rumen sulfide concentrations. D. H. Gould, M. M, McAllister,
J. C. Savage, and D. W. Hamar, Department of Pathology, Colorado
State University, Fort Collins

23) 4:00 -- Diet-related response to parathyroid hormone (PTH) in Blue Duiker
antelope. B. L. Roeder, R. F. Wideman, G. A. Varga, B. W. Hollis,
and R. M. Leach, Depts. Veterinary Science, Poultry Science, Dairy
and Animal Science, Penn State University, University Park, PA, and
Medical University of South Carolina, Charleston

24) 4:15 -- Toxic effect of cak tannin extract compared in sheep and goats.
H. Narjisse, M. El Honsali, and J. D. Olsen, Institute of Agronomy
and Veterinary Medicine, Hassan II, Rabat, Morocco, and USDA-ARS
Poisonous Plants Research Laboratory, Logan, UT

25) 4:30 -- Lathyrus sylvestris (flatpea) toxicity in sheep and evidence for
adaptive tolerance. M. A. Rasmussen, J. G, Foster, and M. J.
Allison, USDA-ARS, National Animal Disease Center, Ames, IA, and
USDA-ARS appalachian Soil and Water Conservation Research Labora-
tory, Beckley, WV

4:45 -- BUSINESS MEETING

5:00-6:00 -- Posters in Francis I Room. Presenters should attend their
own posters during this interval.

THURSDAY, November 9
(Gold Room)

NUTRITION PANEL -- J. T. Huber, Chairperson

26) 8:00 -- (Invited Paper): Effective fiber and its role in rumen function
and productivity of the dairy cow. K. A, Beauchemin and J. G.
Buchanan-Smith, Agriculture Canada, Lethbridge, Alberta, and Univer-
sity of Guelph, Ontario

27) 8:30 -- Effect of specific gravity of alfalfa hay and silage on rumen
stratification. M. A. Wattiaux, L. D. Satter, and D. R. Mertens,

University of Wisconsin, USDA-ARS, U.S. Ferage Research Center,
Madison

28) 8:45 -- Effect of added inert rumen bulk and feeding polyethylene glycol
(PEG) on intake, digestibility and rumen kinetics in the early lacta-
tion dairy cow. T. R. Johnson and D. K. Combs, Department of
Dairy Science, University of Wisconsin, Madison
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Sluicing through the rumen. J. D. Garza, J. Zorrilla-Rios, and
F. Owens, Department of Animal Science, Oklahoma State University,
Stillwater

A compartmental model to describe ruminal in situ digestion.
J. van Milgen, M. R. Murphy, and L. L. Berger, Department of Animal
Sciences, University of Illinois, Urbana-Champaign

Development of an isolated rumen epithelial cell incubation
system. R. L. Baldwin, VI, and B. W. Jesse, Department of Animal
Sciences, Rutgers, The State University, New Brunswick

Energy supplementation to rotationally grazed dairy cows.

L. C. Solorzano, P, E. Naasz, J. S. Liesman, B. B. Bartlett, H. F.
Bucholtz, and R. §. Emery, Department of Aniwal Sclence, Michigan
State University, East Lansing

BREAK

Impact of type and level of protein or energy supplementation on
in vitro digestibility of kikuyu (Pennisetum clandestinum) and
pangola (Digitaria decumbens) grasses. J. R. Carpenter, 5. Y.

Iha, and R. Y. Niino-Duponte, Department of Animal Science, Univer-
sity of Hawaii, Manoa, Honolulu

Microbial fermentation and site of nutrient digestion in steers

fed diets varying in forage and energy source. L. Kung, Jr.,

R. S. Tung, and B. R. Carmean, Department of Animal Science, Univer-
sity of Delaware, Newark

Total starch and relative starch availability of feed grains.
M. H. Poore, T. P. Eck, R. S. Swingle, and C. B. Theurer, Department
of Animal Science, University of Arizona, Tucson

Acid or formaldehyde treatment of alfalfa silage for milk produc-
tion. S, A. Nagel and G. A. Broderick, Department of Dairy
Science, and USDA-ARS, University of Wisconsin, Madison

Reproductive parameters of dairy cows fed urea during early lacta-
tion. D. P. Casper, C. L. Austin, and D. J. Schingoethe, Depart-
ment of Dairy Science, South Dakota State Uniwversity, Brookings

Rumen cation and methane responses to diet additions of Na, K,
and/or lasalocid. D. E. Johnson, H. P. Phetteplace, and W. V.
Rumpler, Department of Animal Science, Colorado State University,
Fort Collins

Impact of NaCl intake on rumen digesta kinetics. J. Zorrila-
Rios, J. D. Garza, and F. Owens, Department of Animal Science, Okla-
homa State University, Stillwater



POSTERS

(Francis I Room)

HICROBIOLOGY PANEL

4Q) Cellulose digestion and cellulase regulation and distribution in Fibro-
bacter succinogenes 545. L. Huang and C. W. Forsberg, University of
Guelph, Ontariec, Canada

41) B-Galactosidase activity of Fibrobacter succinogenes S85.
P. Javorsky, 5. F. Lee, &. M. Gibbins, and C. W. Forsberg, University of
Guelph, Ontario, Canads

42) Heterclogous expression of genes for xylanolytic enzymes from Bacteroides
species in Bacteroides fragiljs and Escherichia coli. T. R. Whitehead and

R. B. Hespell, USDA-ARS, Northern Regional Research Center, Peoria, IL

43) The origin and properties of forms of Rumipjcoccus flavefaciens strains
007 which differ in their ability to degrade cotton fibres. . S.
Stewart, 5. H. Duncan, and H. J. Flint, Rowett Research Institute, Scotland

44 Interaction of ruminal bacteria in the production and utilization of
dextrins from soluble starch, M. A, Cotta, USDA-ARS, Northern Regional
Research Center, Peoria, IL

45) Degradation of barley straw, ryegrass and alfalfa cell walls by
Clostridium leongisporum and Ruminococcug glbus. V. H. Varel, A. J.
Richardson, and €., §. Stewart, USDA-ARS, Roman L. Hruska U.S5. Meat Animal
Research Center, Glay Center, NE, and Rowett Research Institute, Scotland

46} Evidence of Inhibition of cellulolysis in an anaercbic rumen fungus by
glucose, cellobiose, and soluble starch. M. Morrison and R. I. Mackie,
University of Tllineis, Urbana

47) Degradation of wheat straw and alkaline hydrogen peroxide treated wheat
straw by Ruminococcus flavefaciens and Ruminicoccus albus. A. A. Odenyo,
R. I. Mackie} and B. A. White, University of Illineis, Urbana

48) Stimulated cellulcse degradation in co-cultures containing yeast and
cellulolytic rumen bacteria. K. A. Dawson, G. &. Harrison, K. E, Newman,
and 5. Jenkins, University of Kentucky, Lexington

49) Cell surface structures of ruminal cellulolytic bacteria. J. Miron,
M. T. Yokovama, and R. Lamed, Institute of Animal Science, The Volcani
Center, Israel, Michigan State University, East Lansing, and Tel-Aviv Uni-
versity, Israel

50) Effects of microminerals on the growth characteristics of cellulolytic

ruminal bacteria. D. C, Sangwan, R. I. Mackie, and B. A. White, Univer-
sity of I1linois, Urbana



MICROBIOLOGY PANEL (cont‘d.)
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58)

39)

60)

61)

ATPase-dependent energy spilling by the ruminal bacterium Streptococcus
bovis. J. B. Russell and H. J. Strobel, USDA-ARS and Cornell University,
Ithaca, NY

The interaction between pH and ionophores on continucus cultures of
Streptococcus bovis. J. M. Chow and J. B. Russell, Cornell University and
USDA-ARS, Ithaca, NY

In vitro and in viveo models of acute acidosis induced by different
diets. K. Barsuhn, S. T. Chester, K. A. White, J. A. Robinson, and
S. F. Kotarski, The Upjohn Company, Kalamazoo, MI

Selenomonas ruminantivm HD4 fermentation and cell yield response to limit-
ing and non-limiting concentrations of ammonium chloride. S. C. Ricke and
D. M, Schaefer, USDA-ARS and University of Wisconsin, Madison

Activities of ammoniaz-assimilatory enzymes of Buminococcus flavefaciens
Fpl. P. A. Duncan and R. I. Mackie, Universicy of Illinois, Urbana

Transformation systems of plasmid constructions for use in Bacteroides
ruminicola. A. H. Thomson and H., J. Flint, Rowett Research Institute,
Scotland

Isolation and regulation of genes concerned with xylan utilisation in
Ruminococcus flavefaciens., H., J, Flint and C. A. McPherson, Rowett
Research Institute, Scotland

Hore cloning of endoglucansse genes from Ruminococcus flavafaciens.
V. K. Gupta, G. T. Howard, 5. Rosenzweig, and B. A. White, University of
Illineis, Urbana

Electroporation of RBuminococcus flavefaciens for transfer of DNA.
M. Morrison and B. A. White, University of Illinois, Urbana

Restriction/modification systems in Ruminococcus albus 8 and Ruminococcus
flavefacjens FD-1. M. Morrison and B. A. White, University of Illinois,
Urbana

Growth characteristics of dihydroxypyridine-degrading bacteria (isolates
32-24). C. 5. McSweeney, R. I, Mackie, and M. Morrison, University of
Illinois, Urbana

AGRONOMY FPANEL

62)

Chlorogenic acid and its influence on neutral detergent fiber diges-
tiern. D. J. R. Cheney, J. A. Patterson, and J. H. Cherney, Depts. of
Animal Science and Agronomy, Purdue University, West Lafayette, IN



PHYSTOPATHOLOGY PANEL

63) Ruminal anaerobes and pyrrolizidine alkaloid detoxification. A. M.
Craig, L. L. Blythe, and E. D. Lassen, College of Veterinary Medicine,
Oregon State University, Corvallis

64) Photosensitivity of cattle grazing alfalfa pastures. M. L. Schlegel,
€. J. Wachenheim, M. E. Benson, J. R, Black, W. J. Meline, H. D. Ritchie,
G. D. Schwab, and 5. R. Rust, Dept. of Animal Science, Michigan State Uni-
versity, East Lansing

NUTRITICN PANEL

65) Evaluation of a rapid enzyme/detergent procedure to gquantify bacterial
crude protein (CP) in digestive residues of forage-fed ruminants. K. A.
Mowell and L. D. Bunting, Dept. of Dairy Science, Louisiana State University,
Baton Rouge

66) Effects of energy level, feeding frequency and bacterial isolation tech-
niques on bacterial composition and flow at the duodenum of steers. M. J.
Cecava, N. R. Merchen, L. L. Berger, and G. C. Fahey, Jr., Dept. of Animal
Sciences, Univarsity of Illineis, Urbana

67) Influence of protein degradation and diet type on fermentation in a con-
tinuous culture system. D. J. Illg, M. D, Stern, H. R. Mansfield, and
B. A. Crooker, Dept. of Animal Science, University of Minnesota, St. Paul

68) Inadequacy of xylose as a rumen escape marker. J. Zorrila-Rioes, J. D.
Garza, and F. Owens, Dept. of Animal Science, Oklshoma State University,
Stillwater

69) Effects of Cr concentration and particle size of mordanted fibers on

kinetic passage and fecal output estimates. J. R, Russell, A. M. Beck,
and M. R. Brasche, Dept. of Animal Science, Towa State University, Ames

70) In vitro synthesis and biohydrogenation of long-chain fatty acids in diets
containing megalac or animal-vegetable blend. Zhiguo Wu and D. L. Palm-
quist, Dept. Dairy Science, OARDC, The Ohio State University, Wooster

71) Microbial CP association with and NDF digestibility of untreated and
ammoniated Bermudagrass hay., D. B. Vagnoni, W, M. Craig, and R. N. Gates,
Louisiana State University Agricultural Center, Baton Rouge

72) Effect of enzyme and incculant additives on nutrient utilization of a
hay-crop silage during continuous culture. G. A. Varga, K. Karunananda,
and M. R. Stokes, Dept. Dairy & Animal Science, and Agronomy, Penn State
University, University Park, and Dept. Animal and Veterinary Science, Uni-
versity of Maine, Orono

73) Effect of chemical drying agent treatment of alfalfs hay on nutrient
digestibility and lactational performance of mid-lactation Holstein cows.
C. J. Ziemer, A. J. Heinrichs, C. J. Canale, and G, A, Varga, Dept. Dairy
and Animal Science, Pennsylvania State University, University Park



NUTRITION PANEL (cont‘d)

74)

75)

76)

77)

78)

79)

80)

AGRONOMY
MICROBIOLOGY
NUTRITION
PHYSIOPATHOLOGY

Influence of roughage source on apparent extent of ruminal digestion of
starch In 65 and 90% concentrate diets for steers. J. R. Barcena-Gama,
R. 5. Swingle, M. H. Poore, and J. A. Moore, Dept. of Animal Science,
University of Arizona, Tucson

Influence of level of feed intake on characteristics of digestion of dry-
rolled versus steam-flaked corn based finishing diets. R. A. Zinn and
M. K. Song, Dept. of Animal Secience, University of California, El Centro

Cumulative effects of dietary concentrate level on site and extent of
forage fiber digestion in lambs. D. W. Kennedy and L. D. Bunting, Dept.
of Dairy Science, Louisiana State University Agriculture Center, Baton Rouge

The significance of chewing during eating and rumination on forage
digestion in cattle. Y. Dong, A. S. Vaage, C. Campbell, and J. G.
Buchanan-Smith, Dept. of Animal and Poultry Science, University of Guelph,
Ontario, Canada

Effect of short duration iocnophore rotations on feedlot cattle perform-
ance. M. E. Hubbert, A. B. Hohnson, and L. A. Peterson, Hoffmann-La
Roche, Nutley, NJ

Evaluation of ruminal jp vitro systems. A. de Jong, Inst. Animal
Nutrition Bayer, Leverkusen, Federal Republic of Germany

The flow rate of non-ammonia N and a-amino N at abomasum in cross-

bred calves fed urea-treated straw supplemented with by-pass protein.

V. Kumar and T. K. Walli, National Dairy Research Institute, Indian Council
of Apricultural Research, Karmal, 132001 India

PANEL CHAIRPERSONS: STE OMMITTEE:

. Hacfield
Yokoyama

. Owens

. Dunlop

. Burns

. Russell
. Huber

. Dunlop

RS
MWD
i
B A R

Chairperson -- M. J. Allisen

Treasurer -- J. R. Russell

Arrangements -- S. F. Kotarski



1
PHYSIOCLOGY QF PLANT CELL WalL DIGESTICN BY RUMEX EACTERIA

C.W Fnrgha[g' J, Copg. L, Husng, M MeoCawin, ¥. HeDermid gog
A, Matee, Departmenc of Microbiclegy., University of Guelph,
Guelph, Ont., NIG 2Ul

Plant cell walls 2re a wmesh of crosa-linked polymers
consigcing  primarily wof c¢ellalase and hemleellulase.
Digestion requires the presence of a broad range of enzymes
strategically laocaced to sequentially cleave differsnt types
of glycesidic and ester linkages, and peprids bonds. The
najor fibrelytic rumen bacceria as axeaplified by Fibrobasceg
succinopenas appear to poessess many of the physiologtical
adaptations seemingiy necessary for digestion af cell walla.
They bind to cellvlose and secrete a broad range of cellulases
and hemicellulases ac the cell surface which hydreiyse planc
polymers. Tha regulacien of synthesis and secretion of cthese
enzymas in F. succinogenes has been partially charscterized
by growth experiments, imwumnelegical analysis of ths ssparate
cellulasa enzymes during grawth of c¢ells, and from the DNa
'sequence of the gell gene which codes for andoglucanase 3.

3

CIONTHG AND SEQUENCING OF A XYLANASE GEME FRRM BIIYRIVIERIQ
FIERISOINENE SIRAIN 49 AND HOMDLOGIOS CHA SBUENCES IN OTHER

STRATNS OF BUTYRIVIERIQ. B. M. MANHARFILI AND G, EVANS. NRRC,
MRS, USODA, PRORIA, IL 61604.

& gene coding for xylanase activity, xmb, from tha anaercbic
numinal bacterium Bgvrivibrio fibrisclvens strain 49 vas
cloned into Excherichia ooli JMB3 using plasmid §C15. The
gene was located an a 2.3 kb MR insert composed of two
adjacent EcoRI fragments of 1.6% and 0.6% kb. Expression of
xylanase activity required parts of both BogRI segments. In
E. coli the cloned xylanase enzyme remained cell associated.
The enzyme exhibited no arabinceidase, cellulase,
a=gluccaidage, or wylosidase activity. The isoelectric
point of the cloned protein vas approximately 9.8, and optimal
xylanage activity was dbtained at pH 5.4. The nuclectide
saquence of the 1,535 base pair BaoRY-FooR] segeent from the
B. fibrisclvens chromoscme that inclodes tha gl gand Was
determined. An cpmn reading frame was found that encoded for
a polypeptide of 411 amine acid resicdues of 46,664 daltons., A
patative rikosame binding site, promoter, and leader sequence
were idetified. Comparison of the xymb protein sequencs to
that of the xynA protein from alkalophilic Bacillug sp. strain
C=125 revealed considerable hamology with 374 idantical
residuas or conservative changyes. Tha claned xylanase gene
hybridized strongly to chiromosowal sequences in only two of
five closaely related Butyrivibric strains: the gene appesred
to be absent in the other threa.

5

CELLUL.OSE FINE STRUCTURE AND [TS IN VITRO DIGESTION
KINETICS. P.J. Weaimer, J M. Lopez-Guisa, and A.D, French.
USDA/ARS, U5, Dairy Forags Research Center. Madison, W1 53706
and Southern Regional Research Center, New Otleans LA 7124,

The lanedcs of in virro digestion of various pure celluloses by mixed mmen
mucroflora were examined following extraction of residual celluloss with a
modified detergent procedure. Al digestions £t firss order rale squations that
incorporated discrete lag dmes. Kinelie parameters were compared o relative
crystallinities determined by x-ray diffraction, and o estimuted gross specific
surface areas (GSSA) of the different types of celluloss. GSSA was deter-
mined by optical microscopy and was based on smooth cylindrical or square-
prismatic models of the panicies. For celluloses having similar erystallinites
ang simple non-aggreganng particle morphalogies, the farmentagon rate
constants displayed strong positve correlation (r°=0.98) with GS3A; lag dmes
displayed 2 song negative correlation (Fwi).93) with G55A. Crysmllinity had
less effect on dipestion kincnes, Swelling of mucrocrystalline celluloss with
T2-71% phosphonc acid yielded subswates which wers stightly mors rapidly
fermened. Treatment with higher concentrations of phosphoric acid resulied in
a less crystalline materials which were nevertheless fermanted mote showly,
apparenily due to pardal conversion of the crysalline latice from the tvpe [ o
the type I allernorph. The dependence of rate on GSSA suppons proposals that
the celtulolytc enzymes af reminal bacteria are predominanity surface bound
rather than exmaceliular. The decreased rate of digestion of szmples comaining
sorne celivlose T1 suggests that ruminal organisms do not rapidly adapt to
utlization of different cedlulose forms,

2

CLONING OF AN EHDOCLUCANASE GEHE FROM Ruminececcus
flavefaciens. B A Whice G, T Hewayd, S  Rosenzwelg, apd
J. H. Clarke, Dept. of Animal Sci.. University of Tllineis,
Urbana-Champaign, IL &18401

An endoglucanase gene <wlB was iselsted fram genemic library eof
Ruminococcus flavefaciens FD-1 DNA constructed using the
Egchertichlsa coll bacterlophage A wvectar, LZAF II. The
recombinant phage progeny were screeped for celluleslyeic
accivity by plating on £. coli in sefr apgar overlay coencainleg
1.0% (w/v) Ostazln brilllanc red - hveéroxyechvl cellulose (JBR-
HEZ), An AQBR-HEC posicive recombinsnc phsge designated FDL-37
was purified and the plasmid was excised from recombinant phage
using R, helperphage and raescued in £. ¢oli XL<l- Blue., The
plasmid designated pBAWIOL harboted 2 EcoRI Eragements of 2.65
and 2.317 kilobases (kb} from K. flavefasciens in the £. colf
vecter pBluescript. Seucherm bletc snalysis using ¥P- labelled
probe hybridized with R. flavefaciens FD-1 DNA confirming che
origin of DNA insert. The probe did nat hybridize with other
endoglucanase genes from &, flavefaclens designated cel A
{pMEE200) and celC. Substrate specificity of the gena enceded
by thix clone ax well asz an extensive vestriction map wili he
presented.

4

OUTER MEMBRANE BINDING PROTEIMS ARE IRED FOR STARCH UPTAKXE
BY COLONIC BACTEROIDES. K. L. Anderson , L. A. Bedzyk, and

A. A. 3alyera, Dapt. Microbivlogy, Univeraity of Illinois,
Urtana, IL 61801

Most colonie and ruminai Backtercides readily utilize staren,
however the genaetic menipulebility of the colonic strain, B.
thetaiotaomicron, enables a mere detailed study of the stareh-
degradation mechanisma. Starch-degrading enzymes in B,
thetaiotaomicron are apparently cell asssciated and nat
excreted as extracellular enzymes. [nstead, enzymatics
degradation of starch dependa on transporting the molecule
into the periplasmiec space. This involves binding stareh to
the outer cell surface by binding sites composed of 2 protein
or protein complex. Transposon-generated mutantg of 8.
thetaiotaomicron retained normal levels of enzymatic setivity,
yet were unable to grow on starch. Thess mucants were found
to be deficient in stareh binding. This deficlency indicates
such binding 13 required fopr starch utilizatlion probably as a
prelude to transparbing the starch moleculs through the outer
membrane. Additional studies demonstrated that binding
invoives at least two compondnts; one with an affinity for
large glucose oligomers (:GB), the second with a high affinity
for maltodextring (GH-G7). The mutaticns ln these mutants
appear to be wWithln a 20 kb region on the chromosome, while
mytatiena in other starch binding mutants are apparently
cutside of this region. This suggests that the starch
utilization system involves numerous genes in several operans.

6

EFFECT OF PHENYLPROPIMIIC acID ar CELLULDLYSIS BY RUMINOCOCCUS
ALBUS 1N CONTINUQUS CULTURE. :

Eistner, Depe. of Animal Sci., Universiey of Illineis, Urbana-
Champaign, IL &1301

The likelihood that phenylpreplonic acid (PPA} could scimuiate
cellulolysis in strains of Buminococcus albur other than chose
alraady reported, was confirwed in preliminary studies in which
thre& Seuth African straing were growm on [U-%CT-cellulese.

One actraln, K. albus Ced3d, was grawn in a continueus culcture
apparatus designed for use wirh solid substrates such as pebhle
millad cellulose. Heasurements were made once bacterial
populationz had reached steady state at a dilution rate of
0.17/hr. The extent of cellulose disappearance was 41.1, 35.7,
90.2 snd 86.9% and volumetric selubilizacion rate was 103.0,
97.9, 215.5 and 230.4% ng/l/h £or contrel, PAA, PPA and PAA plus
FPA grown cultures, respectively. FPhase gontrast micrographs
clearly revealed that PPA had a =significant scimulacory effect
upon che cotal number of adherent ceils. Howewver, che relacive
proportion of adherenc to non-adherenc cells ramains to be
decarmined. The resulte were ifmdicative of an effect from PPA
nat only on the kinetics of cellulase hydrolysis but alse en
the population densicty of cellulelycic microorganisms., Further
studies of che physLo{uEy af PPA ueilizatien are warranted in
the quest to understand and imprave the exizting censcraincs te
fiber degradation.



;

The digestion of barley, maize and wheat by selected species of
ruminal bacteria. T, A. WcAllister*, L. H. Rode, K.-J. Cheng,
IC. W. Forasber, and 1J. G. Buchanan-Smith. Aericulture
Canada, Lethbridge, Alberta, and ‘Untverstiy of Guelph,

Guelph, Ontaria.

MHfferences in the digestion af bariey (B), maize (M) and wheat
(W} by three major rusinal starch-digesting bacterfal specigs
were characterized. Streptococcus bovis 26 (Sb), Ruminchbacter
anmyiophilus 50 (Ra) and Butyrivibcio ridrisolvens A38 (Bf) were
incubated in quadruplicate vials ceontaining artificial media
and 0.5 ¢ of B, M or K. Triplicate vials were analyzed for
starch and ammonia after 4, 8, 12, 24, 48 and 72 of anaerobic
fncubation. The fourth vial was used for scanning electron
microscopy (SEM). The rate of starch digestien in al) grain
typas wis greater (PcQ.001) for Sh than for Rb or &f., Starch
digestion by 5b was greater in W (P<0.001) than in B or H,
whereas starch digestion by Ra was greater (P¢D.0S) 1n B than
in M or W. Bf digested starch in B and M to a similar extent
but was virtually unable to digest the starch in H. Ammonia
production by Bf was greater (P«Q.Q01) from W than from B or

M. SEM revealed that starch qranules were the initial coloniza-
tion sites in all grains for Sb and Ra, but net for Bf. There
w3s subsequent colontzation, but oaty superficial digestion, of
H starch granules by Bf. Variations in the endesperm structura
of cereal grains contribute te the differential effectiveness
with which amyTolytic species can utili2e cereal starch.

9

AMIRO  ACID TRANSPORT BY A MOMENSIN-SENSITIVE
AMMONIA.PRODUCING RUMINAL BACTERIUM. G Cheg and J_ 4,
Bussell. Dept. Ammal Science. Comell University and ARS-USDA,
[thaca, NY 13853

Strain F, 2 Gram-positive rod, grew rapadly  with glotamawe  or
glularmine s an epergy source in the presence but not the absence
of Ma. Manensin, 3 sodium/prolon  antporier, ¢ampleely  inhibied
bacterial  growih  and  significantly reduced  ammonia  production
(B53%). but a protonophore and walinomyen had liule effect. A
praon ATPase inhibltor had oo effect, Transport was biphasic
showing unusually high raws st high substraie cancenotrations. Al
low subsiraie concentrattans (<100 uM), the Km walves for gluiamaice
and glutamine were 4 and 11 oM, respecrively. Each carrier could be
driven by a chemical gradiemt of sodium.  An artificial A¥ or ZApH
was unable 10 drive transport even if sodiom was present. The
glutamate carrier had a single binding sie for sadium with 2 Km of
21 mM; the gluanhine carvier appeared 10 have 2 binding sites and
the Km wag 2.8 mb. Higtidine and sering were also  rapidly
transparted by  sodium dependent systems, but serine alone did no
allow growth even il sodium was present. Beocause exponentially
growing cells at pH 6.7 had lile A¥ (-3 mV) and a slightly reversed
ZapH (#17 mV), it appeared that the membrans bioenergerics aof
strain F were solely dependent on a sodiom cimculalicn

1"

ANMBFROBIC FUMGI ARE MNOT ALWAYS ELIMIKATED FROM THE RUMEN BY
SHORT-TEAM TAFATHMENT WITH MONPNSIN.

G. Gorden* snd M. Phillipa, CSIRO Divisioen of Animal Froductien,
PO Box 230, Blacktawn, NSW 2148, hustralia

Mcnensin 1£ used as & feed additive fcr intensively reared
ruminants and it is finding increased use in Australia for the
contrel of pasture bloat. Recently Elliott et al. [1987;
J.hgric.8ci. 109:13]1 reported that anaerghic fungi wers
sliminated from tha rumen of sheep by brief treatment with
nonentin (20 mg/d] and that the conmonly obsarved effects of
this icnaphore (depressed fesd intake and altered VFA
profiles! werw due to the abzence of fungi. The el: npinsticn
cof anaerebic fungi from the rumen of experimental animais
waulé allew the assessment of the contribution of these fungi
to numinal cigesticn, We have attempted bo extend these
results by including two daily doses of sodium menensin {40
and B0 mg | in different diets fed to penned sheep for 7-10 d.
hnaerebic fungi were present in ail samples of ruminal digesta
including those obtained when fwed intake was depressad and
VFR prafiles altered. In vitre studies with anaerobic fungi
iseolated form both untreated and treated sheep indicated that
resistance to the iconcphore had not developesd. Furthscmore it
wak shown that the daily naximun concentrations of monensin in
ruminal digesta (¢ 10 pg/al) were fumgistakic rather than
being fungicidal. Thus we congider that the elipinavion of
ruminal anaershic fungi it emly possible when monensin is
centinually presant in the fuman but the lavela required are
20 high that animal health could De severwly affscted.

8

Factors Affecting Lactate Uptake by Selenomonas ryminantium HO4.
D. J. Nisbet'” and S. A Martin'™%, Dept. of Animal and Dairy

Sci.' and Dept. of Micrebialogy?, University of Georgia, Athens,
GA 30602

Growth of Selencmanas rumjngniiyp HD4 §n medium that contained
2 g/1 O,L-lactate was stimulated 2-fold by 10 wM aspartate,
fumarate, or malate. When all three compounds were added
together, growth was increased 3-fold. Lactate uptake by intact
calls of §. ruminantiym HDM4 was stimulated by 10 mM aspartate
(4-fold), fumarate (4-fold), malate (10-fald), and combination
of all three compaunds increased uptake 10-fald. Excess (10 mM)
glucose and maltase inhibited lactate uptake 36 and 22%,
respectively. No imhibition of lactate uptake occurred with
excess (10 mM) sucrose gr xylose. Cells grown on xylose,
qlucose, and sucrose were able to megiate lactate uptake.
Aspergillus oryrae fermentation extract (Amaferm) and a yeast
culture (YEA-SACC) stimulated Tactate uptake by 9-fold and 4&-
fald, respectively. A Filter sterilized filtrate of Amaferm
also stimulated lactate uptake 4-fold.  Overall, our data
demgnstrates that lactate uptake is stisulated in S. rymipgntiym
HD4 by four carbon dicarboxylic acid TCA intermediates, and an
alpha amino Tour carben dicarboxylic acid.

10
EFFECT OF MOMENWSIN CHALLENGE OW SEDTJM AND POTASEILM
CONCENTRATIONS [t MOMEWSINM-RESISTANT AND MOMENS[N-SENSITIVE
STRAINS OF Bacterpides rumimiccola. M.5. Morehsags ang K.A.
Dawsan. Universtty pf kentucky, ve-irgton, Hy.

Bagtercidea rumanicoia etran £3 could mtriale groetn o Ln mac:s
containing C.&ZSmg of moneraindl eniv after extendeo tncubation,
ard would not iritiate growth :n med:ia zarmtaining greater
quantities of sgnenwsin. Ecaptation of atrain 23 Lo eeqla
ZONt3aining 1NCreasing ConceNtrations of monendin “BS_.tea 1= an
ionophgre resistant 5train which initiated growth i+ redis
cantaining «Qmg of monensinfl, Actively growimg cuitures af the
resistant and sensitive straine of 22 in the absence of morersin
thalience maintained a similar intraceliular sedium gontent
(Q.06%mq Na/mg protein). Howewer, the intraceliular potassiun
content for the sergitive strainid.lSmg K/eg pratein! was greater
than that measured for the resistant strainid.10mg K/mg protelnt,
Crallermge af the sensitive strain of €2 with 10mg of monensin/l
resulted in an increase im antracellular sodium contenttD.G7%ng
Na/#g pratetn?, Both the censitiwe and resistant atraima =ad a
2lightly greater inkracellular potassium cgntgnt after chalienoe
with aonensint. s and .128mo K/ag prote:n, respectivelyl. Theaw
cosulte suggest that adaptatioen Lo growih in the preserce cf
moneNsin results 1n a change im the Sodium and potassium
gradients maintaired by the orgeniss, and that morensin challenge
Fas a significant sffect o~ intracellular sodium cortent.
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RESISTANT SPOBAMGIA TH ANAERQBIC FUNGT ALLOW SURVIVAL OUTSIDE
ROUMEN. P. Wubah and M.£. Fuller, Botany Dept.. miversity af
GA, Athensz, 10402, and D.E. akin*, Russell Research Center,

ARS-USDA, Arhens, GA 20513

Rumen fungi that have bean studled to date are obligately
anserobic, and thelr life eycles have been reporrted to consisc
of gporangia and zocoaporee. However, one study from England
indicaced chat fungi could be isolaced from stored facal
pellets and air-dried saliva. Hecently, we reported the
discovery of resistant sporangla, which are typlcal of aerebic
zoosporic fungi, frem a Heogmllimastix isolace. In order to
evaluate the survival of rumen fungl ouraslde che hosc animal
and te more fully characterize thesa organisms, an investiga-
tion waa made of fungi in dung and digesta of cattle. We
{solaced a K sp., A Caogcpmyses ap, and an

gp. from che dung and tumen of the same cow. ALL
igolaces from dung grew only in aneroble medium and best at 39
C compared to 25 C, indiceting that fungi eriginated in the
rumen and were not saprephytes from Che pastures. Helanized
sporangla vers present in the dung from which fungl were
isolaced. These new leeciares and other cultures have been
ahown te produce resting sperangia under laboratery condi-
tions, but to date we have not been able to effect germination
of Testing spoerangia. The discovery that many types ef
anasrobic fungi survive owtalds the rumen suggests & way in
“hich rumat fuugl may inoculace othel hosts and bw
disseminatad in nature. aAdditiensl research will resule in
mechods for easier maintemance and handling of cultures.
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OF  DREFAUNATION OF GASTRGINTESTIMAL FEPTIDE
ORES IH SHEEP.
F.F. Frumheaitz, R.J, Wallace and E.H. Grskov,
Rowett Ersearch Instituve, Bucksburn, sberdeen, A8Z %30, UK.

Tne Absence of ciliate pratozoa nas been showh LC Lncrease the
bioed concentrations of insuiin and gastrin in steers iitabashi

135310, A similar study was carried out to investigate the
reiationsnip berween faunadan of the ruman and gut hormone
shaPeTicn in sneep. Four faunated and (eur defaunaced aduit

cagirated male sheep received 700 g of general purpase diet twice
dailv.  Defaunation resulted in an increaged protein concentration
in rumen fluid, and cauzed ruminal pepride concentrations o
remain nigh for a langer time after feeding. There was no
significant differonce betwean the twa Lreatmencs in secretion of
the 1htee hormones measured igastrin 3i7, insulin, and
vhpizeystokiniyn CCR-8).  These cbservations suggest that there
may oe a species difference in the responee of caitie and sheasp
1o defaunation, ar that defaunation may stimulace xecretian of
forms of sastric other than G17,

Ttabashi, H-, Kebarashi, T. and Matszumeta, M. 11583). Proc, v'P
Worid Cenf.Anim. Frod., 339-340,

135
ASSOCIATION OF A TEMPERATE EBAGTHERIOPHAGE WITH A
RUMINAL GELLULOLYTIC ANAEROBE RESEMBLING
RUMINOCOCCUS ALBUS. T. Tadese and M.T. Yokovama. Dept.
of Animal $ci., Michigan State Univ., East Lansing, MI 48824,

In studies to determine the melationship between bacteriophages
and the major ruminal eellulolvtic bacterfa. we have |dentified a
temperate phage from ruminal fluid which associates with an isolated
rumingl cellulolytic bacteria ressmbling Ruminoceccns albus, The
phage produced plaques on an agar lawn of the bacterle which tumed
turbid with increase in incubation time. Inoculation of the phage
into growing cultures of the cellulolytic hacterin, resulted in
significant lysts of cells by 5 h after infection. with the release
of numernus phage particles (1.8 x 10% pfusml) in the cultere. With
longer incubation, lysogenized cells incraased, and culiures regrew
to the preinfection optical density level. The phage has an jcosabedral
heed {50 nm) and a non-contractile, flexible tai) (120 nm]l. Phages
could be induced bv mitemyein € ( 5 wg/ml] and UV light (40-60
secj, relaasing incomplete phage particles apd lnkact phages (14:1).
Spontaneons induction was alsa evident. Lawns of Butyrivibrio
fibrisolvens D1 and 49 were sengitive to lysates of tha cellulolytic
bacteria, resulting in plaques containing numercus filamentous phags
particias. Thase rasults suggest that the cellulalytic isolate may
harbor two bacteriaphages. ene of which is also infectious for B.
fibricolvens D1 and 49,
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REEVALUATION OF LIGNIN'S ROLE IN FORAGE FIHER DIGESTIBILITY.
H., G. Jung” and K. P. Vogel, U30A-Agricultural Research
service, 5t, Paul, MM G5108 ang Lincoinm, NE 68583

{arrelation of fiber digestibility with ligniffcation was
examingd in switchgrass (5 cultivars) and big bluestem (4
cultivars) callected 20 June, 21 July and 12 August 1983 from 3
field replicates. Concentration and composition of core and
nan-core 1igning were measured. In vitro 48 h neutrat
detergent fiber (NDF) digestibility was determingg. Lignin
cancentration and composition, for both core and non-core
fractions, were different {F<.05) between species for both leaf
and stem tissues, and cutting date. Leaf NDF digestibility was
different (P<.05) among same cultivars, but species were not
different. Stem MDF digestibility was g@ifferent {P<.05)
between species, but differences varied by cutting.
Digestibility of MOF was negatively correlated (P<.05) with
corg lignin concentration acrass cuttings and species. Leaf
NDF digestibility was not corrglated with care lignin within
cuts, while stem WDF digestibility was megatively correlated
(P<.10) for all cuttings. MWithin species and cutting, core
lignin concentration was rarely correlated (F<.15) with NDF
digestibility. Composition of core and non-core lignins was
correlated (P<,15) with NDF digestibility, within species and
cutting. Data suggest concentratian of core lignin is not the
dominant chemical characteristic of forage cell walls Timiting
fiber digestivility.
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POST-PRANDIAL PH BMODERATION BY RUMINAL CILIATED
FROTOZOA IN CATTLE FED A HIGH-GRAIN DIET.

araja.* Ge e, and A A, Beharkz, Dept. vl Amimal Sci.. Kansas
State University, Manhaoan, K 66506

Six ruminalty-canaulated steers fed a corn-based grain dicl (8% grain + 20%
alfalfa hay) a1 12 b intervaks were asigned randomly o one of two treatment
groups - Defavnated o Faunawed in 4 crossover design. Dofaunauon was by
rummal emptying, omasal Rushing and treatment with sodium sulfosuccnate.
Two weeks follewing defsunation. ruminal samples were collected betore and ot
1,2, 4, 6, 8 and 12 h afler (eeding 10 measure pH. analvze fermentation
products and moaitar chanpes in lactic ackd-producing and - fermenting bacters
groups. Faunaled sieers had an average protogoan populatan of 426000
comprised of nine genera. Defaunated cattle had lower ruminal pH (p < Ut}
than faunated catrle, but there was no treatment x dime interaction. Rominal
lactare and NH3-N concentrations were simijar in buth groups,  Tutal VFA
concentration had treatment by Ui interaction {p < 05 and was higher in
defaunated thon fsunated steers. Rumingl propionate proporuon was mgher i
defaunated (p < 017 than lsunated steers but hulyrate proporusn was
unaffected by the treutment, Viabke anaerabke bacterial counts were higher {p
< 05] in defaunatesd than faunsted steers. Afthovph, lactue acid-producens were
higher and lactic ackd-fermenters were lower in delaunaied than faunated steers,
the differences were nac significant (p < .05, [t appeared that post-prandial
pH moderation by ruminal cilialed protozoa was becauss of reduced bacrerial
activity.
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CELL-WALL CARBOIYDRATE DICESTIBILITY IK RUMIHANTS: FLANT IHFOSED
LIMITS, B, R. Buxton*, Agric. Res. Serv., USDA; Dept. of
Agronewy, lowa State Univacsity, Ames, TA %0011

Lignification of cell walls 15 the majer factor lowering
digestibillcty of forage srcems 85 they wature., Chemical
composition may decernine the inhibitery potential of lignin
because 1ignin wich a small nitrobanzene oxidation
products:lignin ratio and small p-ceurmaric acld concentration
ssems ta be less inhiblcory. In temperate species, lignin from
grass stems i about 70% more Ilphibitoery than legume lignin.
Call-wall carbohydrate compositicn in lignifisd stems has limiced
influence on cell-wall digescibility, suggesting that lignin
protects the cell wall a5 a whole rather than selectively
protecting specific carbehydrates and/or that many cell-wall
carhohydrstes are protsected by cightly linked hydregen bending.
In leaves with litele lignin, chemical composition of cell-wall
carbohydrates may sxert more influsnce. Digestibility of glucose
and xylose {5 much higher in leaves than in immature stems of
grasses and legumes. Xylose has the poorest digestibility of
neutral sugars in stems snd leaves, and is particulsrly lovw in
legume stenms. Up to 3/5 of wylose may be digestible in leaves,
about 172 in grags stems, and less than 174 in legume stens. A
better underscanding of chese limiracvions will help develop
cultivars with improved digescvihilicy.
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EVAULATION QF THE CAPTEC COHTRODLLEDL RELEASE DEVICE FOR FECAL
QUTPUT  ESTINATION. ). ¢, Burns. B B, Faopd, J-H. Luginbuhl,
h.--& Fisher, Pepts. of Crop Sci.  and  Antmal E2i.,  North
Carolina State uUnivesity, Raleigh 27093-TEll.

The realabalaty of the Captec controlleo release chromic Cx1Q%

capeule was evalusted in two triala. Eight  ruminally
cannulated stepra fed wither alislfa AH) = Coamtael

bermudegress hay ICBH) ad labitum or feg & pelleted commercisl

gheep daet at 2. 3% (P2, %) or L.3X (P1.3) of body veight vwere
dowed orally vith s Captec capsule, FEeleage rate of chromaum
vag deterwaned by recovering capsules from the rTuwen and

mERENrANg TEmAlning cbhromium every J daye. Relesse rateg vere
fastest for steere fed AH and slovest for steers fed CBE wvath

high animal veristion regardiese of diet, 3Sipce each steer
received only one cepewle, differences could not be attrabuted
to animal or capewsle. [n 8 second triel, nine steers fed
either AH, P1.5 or P2.3 were gosed vith four capsules each.

Release rates of chromic cxlde among capsvies dosed tq the same
animgl were similar (P<.QL! hovever. relesse rates of chromic
oxide among sniwals on the ssoe diet wvere different (P<.08).

Release retes vere higher (P<,01) for AH (4.94%) compared ta

both levels af pellets, wvhich vere eamilsar. (P2.3:4.47%;

PL.5:4.21%), Becaume of the high among-animal var:atiean and

poesible- veristion-due-to diet, Capiec caspeules should not be-
utilized to vetamate fecal output of indavaduasl animsle waithout

further correction.
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THE ROLE OF RUMINANTS IN THE FUTURE. L. P. Milligan,*
J. Kelly, D. Tavlor, and A. Vsage, Dept. of Animal and

Poultry Sciemce, University of Guelph, Ontario, Canada.
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THE EFFECTS OF RUMINAL LACTIC ACIOOQSIS CON BLOOD R+ LEVELS
OQF CALVES. E.C. Crichlewr, J.5, Eim and M.D. McMullen.

Oept. WVet, Physiel. £ci., Univ. af Saskatchawan., Saskacoen,
Saskatchewan, Canada.

A consensus on the changes in bkload B+ lavels induced
by ruminal lactic acidozis is, as yet, uvnavailablag. In
view of this, blood pM, Ka+, K+, and plasma osmolality
as well as rumen pM and reticular motility were nonitored
in 5 rumen fistulacted calves before and for 49 howrs
ateter ruminal carbohydrate overloading. Within 8 hours
of overloading there was a significant drop in rumen
pR from 7.60 t 0.19 (mean ¢t SE} to 4.46 ¢ O.0&6. This
pH decrease was accompanied by SLaS1IE OF S9Vere impairment
of reticulear motility. Following carbohydrate overloading
venous bklood pH decreased from T.38 : ©.01 to 7.16 :
0.131 and bhlood Na+ levels 1increased, as a result of
henoconcentration, from 136.6 : 0.8l to 145.0 : 2,14
=mal,/L. In spite of thie henoconcentration, indicated
by an increase 1in plaema osemolality frem 260.0 =@ 1.22
to 290.2 ¢ 4.3% mol/kg, blood K+ levels decreased from
3.37 + 0.16 to 1.97 ¢ 0.13 mmol/L.. From these findings
we have concluded that ruminal lactic acidosixz induces,
in calves, a sgignificant decresse in blocd K+ levels
which =may, i{n part. account for the behavioral changes
sean in this dipease,

(Supported by Alberta Agriculture, Farming for the Puturel
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DIET-RELATED RESPONSE TO PARATHYROID WORMONE {PTH) IN BLUE
QUIKER ANTELGPE., 8.L. Roederl* R.F. Wideman?, G.A. Vargs?,
B.W. Rollis“, R.M, Leach?, Dept.‘s of -vet. Sci., “Poultry Sci,,
Thalry and Animal Sci., Penn State Univ. (PSUY, University Park,
PA 16802, and “Medical Univ. of SC, Charleston, 5C 29425,

Herd profiles of Blue duiker antelope (Cephalophus monticola
bicelor) housed at PSU revealed hyperpnosphatemia, miiad to
moderate hypocalcemia, hyperkalemia, and wetabolic acidesis in
~90% of the animals. Pelleted diet composition was 21.3% CP,
12.7% ADF, 24.8% NDF, 1.12% Ca, 0.59% P, 1.59% K, 0.56% Na,
0.94% €1, and 0.29% § on an 689.2% DM basis. Sixteen young and
older adult males (¢) were fed an experimental diet similarly
formulated but adjusted to 4 levels of Ca and P ([0.5%:0.4%,
(0.8%:0.8%, 0.8%:0.4%, 1.2%:0.4%) far 4 months, Pre- and post-
trial baseline plasma vitamin DB, serial servum (S} and 24h urine
{U) clearance studies post=PTH challenge were performed.
Pre-trial, young « had higher mean P_ and 25(0OH)D Tevels, and
lower Ca_, Ca , P , and 1,25(0K),0 vilues than older ¢. In
response®to PYH. Both groups decreased Ca_ and Ps proceeded by a
rebound fn P_ 60 min later. Post-trial, §oung ¢“had higher mean
Ca_ and P_, Eimilar 25(0H)D and significantly lower 1,25(0H).0
vafues thin older «. PTH response in both groups resulted in a
rise in Ca, and decrease followed by a rebound in P_. Young ¢
had lgwer éau and higher P excretien post-PTH. Thele repeated
measurements”indicated thal unlike domestic ruminants, dietary
Ca and P does sigaificantly affect duikers' response to PTH.
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THE EFFECTS OF PILOCARPINE ON RUMINAL AND DIGESTIVE
CHARACTERISTICS OF BEEF STEERS FED A HIGH GRAIN DIET. ). P.
Peters, B, Hibbard, R. Y. W. Shen _and 5. T. Chester, Microbiology
and Nutrition Research and Brostatistics and Research Information
Systems, The Upjohn Co., Kalamazoo, M1 49001

The parasympathetic nervous system is materiatly involved in the
regulaton of digestive secretions. The effect of pilacarpine HCY, a
partial muscarinic a?onist. was evaluated in grawmng f steers
{(n = 8). Oral doses of 0, 2, or 4 mg/kg BW were administered daily
immediately prior to offering an B8% grain:12% hay diet in a 3
pencd cross-over design. Digestive or perfarmance characteristics
ware nat improved (digestibilities of DM, OM, and N, N retention,
galn and feed efficiency). Although voluntary feed intakes did not

iffar, there was a dose-dependent stowing of feed consumption
rate, Also, ruminal‘fH was increased with increasing dose. Ruminal
liquid volume and fractional dilution rate wece not affected.
Digestive improvements reported to occur due to pilocarpine in
mature, non-growing cattle consuming a high forage diet were not
observed in growing steers fed a production-type diet.
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POLIQENCEPHALOMALACIA (FPEM) OF CALVES ASSOCTATED WITH ELEVATED
RUMEN SULFIDE CONCENTRATIONS. D.H, Caould, M. M McAlligcer ! O

Savage gnd D.W. Hamar. Department of Pathology, Colorado State
University, Fort Colling, Colorada 80323

PEM in ruminants has often been assoclated with altered
cthiamin metabolism. In chis scudv, calves fed a low fiber.
semipurified diet wich added sulfate commonly developed signs ard
lesions of PEM. Ar no time was there a significant decrease 1in
the concencracion of thiamin in rumen fluid or blood. addition
of rhianin Jdiphosphate had no demonscrable effect upon blood
transketclase activity. The odor of HF 1In eructated rumen gas
was sssociated wicth nasal discharge and cransient elevetions of
respiration rate. These epiloodes preceded cthe onser of FPEM.
Sulfide concentracions in rumen fluld were measured sequenclally
by pre-celumn derivarization, reveree phase, 1on-pair HPLC and
speccrophotemetric detection (660 nm) of the derived compound.
Sulfide concentraticns progressively increased in caives after
initfation of the PEM-inducing diet. When neurological signs of
FEM occurred the concentration of sulfide in the rumen fluid was
7-12X the concentratfon af sulfide in samples ctaken pricr to
feeding the PEM-inducing diet {(controls, 52.2+10.3 uN sulfide,
nmb; PEM-affected, 3513+151 uM, n=3, p<0.0%). It is hypothesized
that PEM can resule from increased production of sulffde [n the
rumen and I{x a form of subacute HS neurotoxicity. (Supported by
USDA/CSRS, #7-CRSR-2-31208)
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TOXIC EFFECT OF 0AK TANNIN EXTRACT COMPARED TN SHEEP AND
GOATS. H. Narjisse, M. El Honsali, znd J.D. Olsen®, Institute
of Agranomy and Veterinary Medicine, Hassan 11, Rabat, Morocce
and USDA-ARS Poisonous Plant Res. Lab,, Logan, UT 84321

Moroccan sheep and goats had a different response to
fntravuminal infysion of & mixture 0f tannins extracted
from oak leaves (Quercus 1lex). Feed 1ntake, nitrogen
balance, and rymen ammonia concentraiion were depressed
in sheep, but were stimulated or not affected in goats.
[n vitro dry matter disappeariance rate was depressed at
61(DM) or greater tannin extract concemtration in rumen
fluid from sheep, but increased in rumen fluid from
goats. Passible explanations of the differential
tolerance of tannin by sheep and goats are discussed.
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Lathvrus sylvestrie (Flatpea) Toxicity In Sheep and
Evidence for Adaptive Telerance

,
M. A. Rasmussen,l i. G. Foster,’ snd M. J. Allison®

Katfensl Animsl Disesse Center, USDA-ARS, Ames, Ia 50010,° and
Appalachian Seil and Water Conservatiocm Reuﬁarch Lahora:or?.
USDA-ARS, Becklev, WV 25802

Frevicus reparts have suggestad that ruminancs can succexs-
fuliy adape to diets containing the lathyrogenic forage,
flatpea. Our preliminary studies, however, indicated that 17-
and 38-day stepwise adaprarion perieds insdeguately protected
sheep from flatpea intoxicatien. Syvmptons of intoxication when
flatpes consumption approached 751 of the diet inciuded:
anorexia, museular rremers, incoardingtion, lethargy, excessive
salivarien, teranie seirures, and death. In contrast, pro-
longed exposure (4 months) te 50X dietary flatpea resultsd in
suceesaful adapracion and these animals subseguentls consuoed
100% flacpea with no 11l effects, When rumen contents of
alfalfa-fed and flatpea-fed sheep ware exchanged, the Eormecly
tolerant, flacpea-fed animal became susceptible, exhibiting
svmptemd of lathvrism within 48 heure. In contrast, the
formerly naive, alfalfa-fed animsl subslsted on 100X Elatpea
{administered intraruminally) with no signs of btoxicity. These
obeervatiens suggest that adaptive tolerance to flatpea is due
te alteraricne in rumen metebeolism.
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EFFECT OF SPECIFIC GRAVITY OF ALFﬁLFA HAY AND SILAGE ON
RUMEN STRATIFICATION.

Mertens. University of Wisconsin, USDA- ARS u. S [rairy Forage Res. Cir.,
Madison, WT $3706

An experiment was designed to assess the effect of gas entrapment on the
specific gravity (SG) of alfalfa hay (AH) and alfalfa silage (AS) during in vito
dipestion.  Alfter 9 h of digestion, the gas associated with the residues were
15.8% and 13.8% of the unit volome (volume af DM, water, and gas) for AH
und AS respectively, but only 6.2% and 0.1% after 27 h of digestion. Even
thaugh the functional SG decreased during the fiest 9 h of digesnon (p<.03),
the mare rapid and complete deparwre of gas from the AS residue resulied ina
funciignzl SG of 1.46 compared to 1.23 in AH after 27 h of digestion.
Inciuding the effect of both the gas and the water associated with the residue
resulted in unit SG ranging from .97 to 1.08 in AH and 1.02 1 1.17 in AS.
These values indicate that AS sinks at all incubation dmes, but AH remains
buoyant between 3 and 15 h of digestdoa.

In & second expenment, in which 80% forage diets were fed 10 dairy cows.the
difference in rumen smanfication between AH and AS was determined. A 220
ml botde was used to collect a constant volume of rumen digesta. The percent
and the amount of DM (g/220 mi rumen digesta) callected in the ventral remen
were: 5.27. 11.74; 6.5, 13.83 for AH and A3 dicts respectively. Values for
digesta from the reticulum were: 4.83, 10.74; 5.95, 13.27. In both locadans,
there was more DM in digesta with the AS than AH diex (p<.0001).
bethod of preservation influences the §G of alfalfa pamicles, and the
concenration of digesta DM in the vental nimen and the redeulum. The flux of
digesta through the reticulo omasal orifice nuight differ berwesn hay and stlage.
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SLUTCING THROUGH THE RUMEN. J.0.Garza, 4. illa-Ri
F.Owens. Dept. of Animal Sci., Okla State U., Stillwater 74078,

Traditionally, the rumen is viewed to thoroughly mix consumed
feed and water with ryminal centents and to remeve digestz at a
first order rate. To examined this premisa, intake of PEG in
drinking water was compared to ruminal outflow of PEG. Outflow
wias calculated from dilutfon rate of ruminally dosed CoEOTA,
ruminal volume {evacuation) and PEG caoncentration 3 times in
each of 12 cattle fed either an 80% concentrate or an all
roughage diet once daily with free chaice access to water.
Ruminal outflow of PEG was only 19 to 40% of PEG intake
indicating that 60 to 81% of the PEG (and of cansumed watar)
was sluicing through the rumen without equilibrating with
reminal liquid. In a second study, 4 cattle were fed
cencentrate or roughage diets twice daily; ruminal evasion of
consumed waler averaged 79 and 44%, respectively though diurnal
variation in ruminal marker concentrations were quite large. In
a third study, CrEDTA was included in water and CoEDTA was
dosed at 8 h intervals into the rumen. Ruminal avasion,
calculated from relative marker concentrations in the rumen 3 d
after administration began, was 42%. Estimates for drinking
water evading the rumen in mature cattle at 40% or more have
been obtained under two independent approaches. Administration
of c?apounds via drinking water may enhance the postruminal
supply
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EFFECTIVE FIBER AMD ITS ROLE [N RUMEN FUNCTION ANWD PRODUCTIVITY
OF THE DAIRY COW. K. A. Beauchemin and J. G. Buchanan-5mith,
Agriculture Lanada, Lethbridge, Alberta T1J 4Bl and University of
Guelph, Guelph, Ontaric WMiG 2W1.

Effective fiber and its rele in rumen function and productivity
of the datry cow are addressed. Effective fiber represents the
combined aspects of chemically measurable fiber, Such as neutral
detergent fiber, and physically measurable fiber, such as
particie length. Bath chemical and physical aspects of fiber are
necessary in dairy cow diets in order to maintain normal milk
production and minimize the incigdence of digestive disarders.
Recent interest in the role of effective fiber for dairy cattle
stems from increasmd wse of high-grain diets and ensiled forages
by producers, Ingested qrain is rapidly fermented in the rumen
causing a8 marked decline in pH of ruman fluid which depresses
callulolysis. This i3 particularly evident when concentrates are
barley-based, finely processed or allocated infrequently during
the day. Effective fibar {5 nawded to promote chewing during
eating and ruminating. Saliva output increases during chewing,
thus increased tima spent chewing enhances buffering capacity
within the rumen which optimizes cellulolysis. Chewing is also
eassential for particle size reduction and passage of feads from
the raticulorumen. Uaderstanding the role of aeffective fiver in
dajiry cattle diete can elucidate feeding strategies that
compensata hath for rapidly digested concentrates angd forages
that have low rumination potentfal.
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FFFECT OF ARDER M INERT RUMEN RULK aXD FT DG D WETHYLEND
GLYCOL {PEG) N INTAKE. DIGESIBILITY aMD RUMES KINETHCS IN THE
EARLY LACTATION DAIRY COW. TR, Jobnsea® snd DK, Combs Depanment of
Dairy Scignce, University of Wiscensin-Madisen 53700

Eight rumen cannulated multiparsus caws Rladders
were used in a replicated dxd Lalin syuare Trestmenl + -
design with a 2x1 factonal tremment DMl kg 2.0 49*
arangement. Factors were Jeeding 4% PEG FCM.kg 35.6 3T.8¢
(1000 MW) and replacing 25% of prewvial Rumen Vol, |

rumen valume with water filled bladders. Total 110 973w
Periads were 21 d and ireatments began Migesta only e 987
3 wk postparium. Diets were 4% Ligest Wi, kg TLov 193

allalfa silage, 7% com stilage amd 47% Digesta DM % 16.1 17.5
concenrate (213%CPE, 19%ADF and 27% NDF). Digestbility %

Lanthanum, Co-EDTA and Yuerbium-cell DM 558  60.7
walts served ap digesubilivy #nd passape ADF 43.4 4312
markers, respectively, PEG did nos Rumen Emply BW

increase rumen gsmolarity and did no kg 563 5730

affect liquid eutflow, DME, 3.5% FCM, o chgrdi d. kg -9.6 9.5
rumen PH. Totl tract ADF digestibslicy

was reduced by FEG (394 vs 47 1%, b L

Bladiler man elfecis are in 1able,
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A COMPARTMENTAL MODEL TO DESCRIEE RUMINAL IN SITL DIGESTION
iy

Department af Ammal Sciences, Unjvergly ol lingis 3t Urbana.Champaign, IL 61801

Ruminal in site siudies are frequeatly gsed to svalueie the nutritive value of feedstuffs, and
different models have besn employed to deseribe the resulis of such studiss. Most of these
models assume an instantaneous omsst of digestion, which is probably not & commos
phraomenca 1 Lhe rumen, A two pool system is praposed, comprised of a lag pool and
a digestion pod, Only material in the

digeslion pool is subject (o fura-ocder
kinetics digestion. At incubation, all || peg pesr 2 J Trigasd L
material i o the bag pool and, thus, 0o Peal

digestion takes place. Flow of material
{rom the kag poal towards the digestion
poolnalsucnwpdlowlmrdmgtnl’u‘ﬁ-ordﬂhnelu:.'l‘luspmwuldbe
alfected by factars like bydration, microbial attschment and As digestion
kincties apply caly o Lhe poteotially digestible fraction, the residuc remaining during
incubation in the rumen cam be described by the sum of the size of the lag pool, the size
of the digestion pool and the indigestitde fraction:

RESIDUE = Fg-2%' + Fg-c-(e“" - e¥ Y/(k¢) + F,

where Fy i lhr_ potentially digestible fraction, F, the indigestible fractios, ¢ the lag ratc
mnsunl(h 3, andLlh:dngr.mnnrucmsum(hl} ‘I'h:nqumm)neldunngmoodal
curve with a maximum [fos I-O an asymptote at F an infllection point for
f=(Indc)-Inik))/(e-k). Pac using least-squares regression.
An advantage ol this model iy 1.hat 8 lirst-order kinctics process delays digestion, rather
than & time delav.
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DEVELOFMENT OCF AN ISOLATED RUMEN EPITHELTAL <ELL
INCUBATICK SYSTEM. R.L. Baldwin, VI, and B.W. Jesgs,
Dept, of Animal Gelenses, FRutgera, The State
University, Kew Prunswick, KJ Q830i.

A rumen epithalial cell lsclastion system has heen
developed using rumens from Oorset ram lamhis. The
csudal~dorsal rumen sac was reaoved immadiately afoer
elaughter, thorcughly rinsed in wWarm tap water and
transported In 37°C Krebs Ringer aaite plua, 23 wM
HEPES, pH 7.4. Papillaa wers clipped (1D mp®} from
tha rumen wall, and 4ncubated, with centinuous
ehaking, at 37°'¢ in a trypain solutlon (2% trypain,
0.1% hyaluronidase, 0.01 Unite/m]l elastass in Krebs
Fingar bilcarbonate bufter [ERB)). ALter ten minutes
tha trypsin solution contalning lsolated calls was
renagved from the undigested papillary fragments, and
freah trypsin added to the remalning fragmentd. ‘This
procedure waa repeated for & total of emlght eycles,
Tha first two fractions, contalhing meinly keratinized
celles, were discarded. Subseguent fractions wers
guickly ¢ooled on lce, and the <ells pelletad by
centrifugation at 60 x g Cell pallsts were
reguepanded in KRB. Rumen cell viabllitlea ranges
frem 75-30%. Butyrate was converted to -
hydrovybutyrata at high ratea by thesa calla. Thia
gyeten should be uasful in future investigationa of
rupen functlen.
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Impact of Type and Lensel of Protein or Enerngy Supplamanta—
“ich en In Vitro Digestibility of Kikinu (Penmigsetim clamdesti—
1mauy M FbUld {fagitaria decumbens) draases. o § r.axpam:gr‘,
5.%. Ihe, and R.Y. Niino-DuPcnte, Dept. of Anim. Sci., University
<f Hawairi at Manca, Horolulu, HT 96822-

Both protein and energy are importact for microbial symthe—
sis. Forage fiber utilization im the pumen may ke limited by
ntrient svailability; therefore, thi=s tial was conchebad o
evaluate the effect of different levels and types of epergy (10
to 50% of OF &% <orn ard/or barley] and protein sources (FM,
SO or SM addad to mmise the crude potein level of the total
reticn to elther 10, 13, 16 or 20% of the M} on tetal raclen
dry mattar and cell wall digeatikility of kilonmu and
grassas. The B, ash, NOF, ADF, oelluloss and lisgnin contert (%
DM basis) was 5.2, B.3, 77.9, 37.2, 28.5, &.4; and, 4.4, 4.5,
7688, 41.%, 34.7 and 7.4 for kikuyu and pangola grass, raspece
tively. The additiety of sithar enargy or protein altered {(Be.os)
the jp vitvo digestibility of the total rations (ranged from
G4.9 to 83.1% for kilkuyu and 67.0 to 84.3% for pangola), but did
net altar (F».05) the cell wall digesuibility (ranged from 63.5
to 67.5% for kikuyu and 65.3 o 72.6% for parrgyoia). Thess
results show that energy and/or protein availability is not the
limiting factor for microbial digestion of tropleal forages,
DS Sugmoscany ook e SIllcisaky of mastivation, rabe of
Indmtion and/or ease of microbisl attachoenrt are the factors
which limit rate of fiker digestion and passhge,
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TOTAL STARCH AMD RELATIVE STARCH AVAILABILITY OF FEED GRAINS,
H.H. ZPpore* T.P, Eck. R.5. Swingl Theurar.
Dept. of Animal Sei., University of Arizona, Jucson B5721.

Total starch tn grains was determined by hydrolysis with
amytoglucosidase {Oiazyme L-200). Samples of grain (200 mg )
were autocTaved for 1 h in tubes with 2 m] of 20% CaCla (pH Z)
Entyme solution (B ml, 50 Diazyme umnits/tube in pH 4.2, .IM
acetate buffer) was added, and tubes were incuebated 14 b at
60°C. Glucose was determined with a ¥$] glwcese analyzer. In @
ryns, total starch, within run CV, and between run C¥ were
73.7, .8 and 2.0 % for a standard sorghwm grain, and 98.8, .7
and 1.0 % for potato starch. The same system was used to
determine relative starch availability except that samples were
nat awvtoclaved prior Lo incubation with enzyme. Hyderolysts was
terminated at 0, 15, 30, 60, 120 and 240 min by Boiling for 16
min. Values far 60, 120 and 240 min fit 2 medel with an initial
rapidly degraded fraction [R) and a first erder digestion rate
for Lhe slowly degraded frazction {KEJ. The methed was used to
evaluaie starch availability in flaked torghum grain varying
from 451 to 232 g/1. Decreasing test weight increased bath R
and Kq. Ta establish biological significance of tha methad, in
vitre hydralytis was regressed um in wivo total tract starch
digestibility from 2 Tactation trials evaluating grains
differing in starch availability. Actual 4 & in vitre
hydralysis was mgre highly corralated with in viva
digestibility (R€s 96} than either R (RZ~.86) or Ky {RZx.91}.
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ENERGY SUPPLEMENTATION T¢ ROTATIONALLY GRAZED DATRY COWS.
L azsz 5. Liasman

1 = P. E. H .
. B, gart ett HiP_F.—Eui:ﬁu tZ, and A, 5. Emery.
Dept. of Animal Sci., Hichigen Stateﬁ_l.lﬁi?T.FE. Lansing, 48624,

MWid-lactation Holsteins (n=13) avera ing 28 Kg milk/d were
supplemented every 12 h with: h? .5 Kg DM of a
concentrate containing E4.6% dried, ground, shelled corn,
7% wvitamins, and B.4% minerals (M), B) GM + 2.46 Kg DH/d
of carn, or C) GH + 4,92 Ko DH/d of cern in a two period
cross over design. Periode were 35 d with data collected
on ¢ 22-35. Cows grazed am 2 dajly rotation 21 paddocks
{.4 ha each) of cool season pastures. Effects of energy
supplementation were contrasted by A vs C and B va A + C
{curvi'l'lnear_)l. Switching cows from TMR to pasture
decreased milk production by 4.1 Kgfd. Thers were
significant differences (P 04} betwaen A and C in the
yigld (Kg/d) of milk (18 vs 19.9}, mjlk fat (.89 ve .67;.
milk protein (.57 vs .63}, and 1.5% FCH (17.3 vs 19.5).
There were no differences for B vs A + € (P>.19) in any of
the parameters measured. VYhere were no differences
{(P».13) in the concentration of milk components, and
changes in body weight or condition. Results indicate
that there is &n increasimg response im the yield of milk,
milk comporents, and FCR to increasing Tgvels of energy
supplementaticn. p.lthoufh not statisticxlly significant
{perhaps dug to low rapiication], means suggest there may
be diminishing marginal and ecopomic returns to energy
supplementation above 4.96 Kgq BN/d of concentrate.
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MICROBIAL FERMENTATION ANDH STTE OF NUTRIENT DIGESTION

IN STEERS FER DIETS VARYING IN FORAGE AND ENERGY SOURCE.
L. Kung Jr.*. R.S Tung, and B.R, Carmesn, Depe, of Anirmal Sci..
University of Delaware, Rewark, DE 19717-15303

Four Holstein seers, ench fined with & rumen fistula and duodenal t-cannula,
were need in a 4 x d Larin-squane design 1o measure rumen fermentaton, nutment
flow, and digestibilicy in diets varying in forape and ensrgy source. Al diets
were 50:50 tamage w concentrae on 2 DM basis and contained 10% of the DM as
long alfalfs hay. Forage and energy source combinarions were: 1) alfaifa hay
anid barley; 2) alfalfa hay and com; 3) com silage and barley; and 4) com silaps
and corn. Diers hased on alfalfa and hardey had greanesr ruminat organic maner
digestions. Ruminal starch digestion was grearer in barley (89%) vs com (78%)
digz and rurrinal organic matier digestion was greater in aifalfa (53%) vs com
silage (47%) digrs. Neither forage nor energy source affectsd ruminal microbial
prowin syathesis. Mirogen digestion i the wotsl tract was greater for barley
(72%) than corn {63%) digts. Forage source had a grester effect on rumen
fermentation thin energy source. Rumen pH was higher (6.13 vs 5.9), and the
molar % of acetate wis greater (553 vs 41, 3) while the molar % of propionae
was lower {185 v3 21.3] in aifalfa vs com silaps dies. The acetars o
propionace ratio was 3.3 and 3.0 for alfalfa and corn silage diets, respechvely.
Ko interacdons were observed berveen forage and enenry source.
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ACID QR FORMALDEHYDE TREATRMENT CF ALFALFA SILAGE FOR MILK
PRODUCTION. 5. 4, Ma06i” and &5, & Brederick, Dept. of Dairy Science and
USDA/ARS. Universily of Wisconsin, Madisan, W1 53706
The obiective of this experiment was 1o valwale silaga realments which
may Increasa fumen escape of aliglta protgin, Third culting, mid-bloom
gifaifa was harvastad a1 35% DM, and was unireated (Contral, G, tremten
with 6.4 Ltan formis acid (F). or 2.9 kgiton GralnmaxR {containing
lormaldehyde, G), and ensiled in pelyeihydene bags. Twenly-iwo
rultiparous cows were assigned to one of Lha reatments an d 18 of lactaban,
Ioliowing a two wh covariale peried. Each treaimemnt diel conteined 98,5%
alfaffa silgge, 1.4% rminerals and witamins, and 1% Kalaban® (DM basiz),
Cows received dlets tor 6 wk; production daja are from the 1asi 5 wk. Milk
vield was covariate adjustad; all ciher values are aciual means:
Duet cp ADE [n1Y il Fat Protein

—l‘%}— F 2
c 214 320 18.3 793b 1.1b A1
E 208 298 18.2 326 1.34 928
G 211 Na 19.7 A2 58 1.3% Lrab

ikMeans in the sams cotumn with different superscripts diffar (p<.05).
From wk 7 1 10 of laciation, cows entered 8 swilchbach experment. Half of
8ach group confinued on iheir original iet, and the olher hall received 4.8%
tishmeat, ted to replace silage DM. After two wk, cows within treatment
groups swilched dlets, Fighmaal addition did not increase mitk {p-,05) an
any diel or milk protein percent on dial & (ps.05), byt increased milk
peolein content 1% on dielg C and G (p0T).
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REFPRODUCTIVE PARAMETERS OF OAIRY COOWS FED UREXA DURING EARLY
LRCTRTICK. D. P. Casper, C. L. Austint, and O. J. Schingoethe,
Tept. of Dairy Sci., South Dakota State Univers:ty, Broockings,
D 57007-0647 .

Feeding dlets varying in the amaunt and ruminal degradability ef
pretein has been reported toa affect services per conception and
days open. Data were summarited from 12% cows involved in
previons research studiss evaluating diwets containing seybean
meal (n s 5%} or urea (n = 70} in the concenktrate mix. Total
mixed diets wers formulated to contain 16 ¢rude protein on a
dry matter basis, MAddition of urea to the diet increased
(P<.0%) ruminal ammonia cancentrations {11.3 and 16.1 mg/dl),
but nat (P»,27) serum urea concentrations (18.4 and 19.5 mg/di).
Days to first breeding {80.8 and 75.2), days open {146.4 and
145.2) and services per conception (2.70 and 2.5B), were

similar {F>.10) for caws fed soybean meal and urea. HRegres-
sion analysie indicated that serum urea cancentrations did net
affect (F>. 10} days to tirst breeding, services, and services
per conception, but increased {(r! = .09, P<.05) days open.

When cows during esrly lactation were fed nutritionally balanced
diets, the increased solubility of dietary nitrogen had ne
affect on reproduction.
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IMPACT OF KaCl INTAKE ON RUNEN DIGESTA KINETICS. J. Jovrilla-
Dept. of Animal 5ci., DOkla State
U., Stillwater 74078,

Osmotically active compounds within the rumen have been used to
alter ruminal fermentation through modification in the kinetics
of the fluid fraction of the digesta. To test the influence of
high intakes of NaCl on ruminal function and fate of drinking
water, four adult ruminally cannulated steers wiere fed 80%
concentrate diets with or without additien of 5% HaCl. Water
intake, ruminal water evasion (PEG), CoEDTA dilution rate and
ruminal volume (evacuation) were measered. Added salt had no
effect on DM intake. [t increased water consumption by 84% but
ruminal water evasion remained largely unchanged at 60%.
Although rumingl Tiquid dilution rate (Co) remained stablie at
about 4.3%, ruminal volume was reducad by nearly 0% (38 vs 20
1}. Dietary DN as % of daily intake present in the rumen was
reduced by 20% (53 vs 67%) indicating enhancement of passage
and{or) digestion rates(s). Ruminal Fluid tonicity was 344 or
295 m0sm/kg with vs without added dietary salt. Addition of
HaCl to the diet could increase delivery of specific nutrieats
to the smal} intestine by {ncreasing the quantity of drinking
water consumed evading the rumen. Reduced ruminal volume might
explain why intakes of high salt roughage diets are low. Added
dietary MaCl may enhance ruminal sscape.

a4
£-CALACTOSIDASE ACTIVITY OF FIRBCBACTER SUCCINOGENES 589

P Javorsky . & F.  les AN, Gibbine and C. ¥, Forsherg,

Dapartmant of Microbieclegy end Deparcment of Anisal and
Poulkry Science, University of Guelph. Guelph, Ontarie

Eibrobacter succinogenes S85 exhibits low f-galactosidase
accivicy and is unable to grow with lactose a5 the sole source
of carbon. However, when & dense incculum of 585 was spread
on lactese plates a variant colony was isolaced which grew
rapidly. The isclate, 11, exhibited an SD5-PAGE procein
profile, and an {mmmoblor profile with pelyclonal antibodies
to whole cells of 585, which were idsntical to those sbaerved
for S85. The f-galaccosidase was cell-associated and probably
cytoplasaic. The E. auccinogenes J-galactosidase had a
molecular welght sfmilar re thae from E, goli, but polyclonal
antibodies to the E. colj f-galactosidase did met react wich
it, Seme fresh fsolates of F. succinogenss may normelly
exprass J-galactosidase. Thix finding may help axplain the
ease of inocularion of young ruminants with £ibrolytic bacteria.

38
Rumen cation and methane responses to diet additions of MHa,
K and/or lasalecid. D.E. Johnson, H.P. Phetteplace and W.V.
Rumpler, Dept. of Animal Sci., C¢loradoa State Univ., Ft.
Collins, CO 80523

Three 390 kg steers were fad a 712 corn diet with ¢r without
Tasalocid (200 my/hd/d), sodium or potassium {>2% as chloride
salt) and lasalocid added along with 2 cation. Each was fed
for 1% days prior to and 2 deys quring 2-12 hr chamber
méasurements of methane proguction ang 1 day of rumen sampling.
The additions of KC1 incressed rumen K from 37 up to 70 te
74 mM. Leveis of the swem of Ha + K were unchanged. Sodium
chloride feeding increasad rumimat HE ~levels by 10 to 15 aM
(P<.05), but total sodium » potassium again remained constant
at 150 mM. The addition of lasalocid to the control diet
elavated the K and depresseq Kz by §2 mit [P<.05). The ratio
of acetalte to propipnate was decreased from 3.6 o approxisately
3 by lasalecid additions (P=,059). An 11% depression in methane
from lasalocid approached significance (P<.10}, Cation additions
also tended to depress methane 13 to 165, The most depression
af methane occurred with the combination of lasalocid + sodium
or patassium (P<.05) a 23 to 29% decrease.
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CELLULDSE DIGESTION AMD CELLULASE RECULATION AND DISTRIBUTION
IN FIBRQBACTER SUCCTHOGERES S35

L. Buang and C. W Eg;ghg;g', Dapartaent of Microblelegy,

Universgity of Guelph, Cuslph, Ontario RLlG 2W1

gucginagenes 585 iniciaces growth on
microcrystalline celluloxa without a lag whether inoculated

from a glucese, cellobjese or cellulese culture. There is no
accumulation of solublie carbohydrate during growth on
cellulose. When the growth medium contains either glucese or
cellobicse in combination with microcrystalline cellulase,
there is a lag in cellulose digestion until all of the s2oluble
sugar had been ucilized, suggesting a feedback mechanism
Tagulating cellulose digestion. The chloride-stim:lated
cellobicsidace and periplazmic callodextrinase are produced
under all tesced candirions of growth, indicating constitutive
syauthesis. lmaunoelaceron microscapy hasz  revealed the
presence of che chloride-scimulatad callobiosidase or an
antigenically related protein on pretrusions at cthe cell
surface perhaps suggasting that these structures are lnvolved
in cellulese digestion.
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I-H:uolmxs Expression of Genes for Xylanolytic Enzymes
from Bactprpides Species in Eacternides fraqilis and
Essherichia colj. T.R. Whitehead apd R.B. Heapell, NRRC,
ARS/USDA, Peoria, IL 61604,

In crder to improve sfficiency of rnumen digestion, we ars

developing genetic systems for xylan degradation by ruminal
and colonic Bactemnides species. Ganetic exchanje systens
mﬂshzttlemhambmdwﬂqndmrcolmm

if colonic Bacterpides species oould express a gene from a
ruminal species, a cloned xylanase gene from B. numinicols
was introduced into B. framilis and B, iniformis on a
pPlasmid vector. Both of these nom-sylanclytic organisms
ware able to express the xylanase gene. The specific
activity of the xylanase profuced was 1,400-fold higher than
that abeerved in B. rminicols. This is the first sxompls
of heterologos expression of genes betwesn colonic ard
numinal Bactergides. Studiss with the xylanolytic colonic
species, B. gvablls, shvwed that xylamane, xylosidase, and
arabincsidasa activities were requlated in response to
carbon sowros used for growth. The genas for thesa thres
activities were cloned on ons 3.8-kb EcoRY fragmant, and all
three activities were expressed in F. goli.
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THE ORIGIN AND PROPERTIES OF FORMS GOF RUMINOCOCCUS
FLAVEFACIENS STRAIN 007 WHICK DIFFER [N THEIR ABILITY TO
DEGRADE COTTON FIBRES

Calin §. Stewart, Sylvia H. Duncan and Harry J. Flint,

Rowett Research Inatituts, Buckaburn, aberdeen, UK, AB2 95B

When Ruminococcus flavefaciens strain 007 was maintained by
culdvation on non-selective nutriemt media containing soluble
sugare, the cotten~degrading activity diminished to about cne—fifth
of the activity of the original isolate. This activity couid largely
be recovered by repeated culture on media containing cotton fibres,
A comparisen of the form active in cotten degradation {G07C) with
the form possessing anly limited ability o degrade cotcon (30751 ia
being made to elucidate the nature and peaszible importance of
factors invoived in the degradation of highly ardered cellulsass
such as cotton. Form 007C was gniy slightly more active than 0073
in degrading filter paper, avicel, Sigmacell, bariey straw and wheat
gtraw than was 0075. The O-glucosidase, @-1-4 endaglucanase,
cellobioaidase and xylanase activity of 0TS and 007C were similar,
but QU7C adhered mare readily than 0078 to both cotton and straw.
The findings indicate that althaugh avicel and cotton are both used
ns refarence substrates for asasy of the ability of microerganisme
to degrade highly ordered celluiseea, different factors may contrei
the ability of growing microarganisme to degrade these substrates.
Farm 0075 may be essentially a 'weakly adherent’ mutant,and cotton
degrading ability per sze doex nat appear te be an essential pre—
requisite for the extensive degradation of lgnified piant cell walis.
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DEGRADATION OF BARLEY STRAW, RYEGRASS AND ALFALFA CELL WALLS
BY CLOSTRIDIUM LONGISPORUM AND RUMIMOCOCCUS ALBUS. V. H.
Varel*I, &, J. Richardsont and T. 3. Ttewartl, USDA/ARS

U.5. Meat Animal Res. Ctr., Clay Center, BE 58933 and The
Rowett Research Institute, Aberdeen, ABZ 9358 UK

The recently isolated ruminal spareforming cellulelytic
anaevobe, Clostridium longisporum B6405, was sxamined for its
ability to degrade barley straw, nnn-l1gnified cell walls
(mesophyll and epidermis) and lignified cell walls (fibar) of
ryegrass, and alfalfa cell walls in comparison to strains of
Buminococcus albus. 8. albus strains degraded betwsen 20 and

the dry matter (OH) in barley straw in 10 days while
the clostridium degraded less tham Z%. A combined inoculum of
R. albus SY3 and strain B6405 was no more active than 5Y3
2lone, and the presence of Methanobacterium smithi{ PS did not
increase degradative activity. In contrast, with alfalfa cell
walls as substrate, the clostridium was twice (2B% wt loss) as
active as R. albus SY3 (15%). The percent [N degraded from
ryegrats cell walls of mesophyll, epidermis and fiber for the
c1ostridium wat 50, 47 and 32, respectively, and for R. albus
5Y3, 77, 73 and 63, respective]y R. albus SY3 degraded
ryegrass mesophylil cell walls most rapidly, with epidermis and
fiber cell walls being degraded at similar rates. Strain
B6405 attacked the alfalfa cell walls at a rate greater than
any of the ryegrass substrates. These results indicate an
unexpected degree of substrate specificity in the ability of
¢. longisporum te degrade plant cell wall material.
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DEGRADATION ©F WHEAT STRAW AND ALMALINE HYDROGEN PEROXIDE
TREATE(G WHEAT STRAW BY Puminococcus flavefanionas AND
Ruminecoccus galbus. A

White. Depc. of animal Sci., tmi\'erstcy of Illinois,
Urbana:Chanpaign, IL 61801

The degradacion of wheat straw (WS) and alkaline hYme
peroxiga treated wheat straw (AHPWS) by Ruminococcus slbus B
and Ruminococcus flavefaciens FD-1 was deternined by measuring
the growth {DD,,) of each bacteriun and determining dry matter
disappearance (DK) of che substrate. MNedified easy wedium (MEM)
and defined medium with er wirhout tha additfen of phenyl-
ptopanoie acid (PPA) and ghen lacerie acid {PAA) wax usged.
Tubes were incubated ac 3 ot ten davs. Beth OB, and DM
indicated that AHFWS was degraded Te much graestac extent by
hoth bacteria (FD-1,62.5% and strain 8,61.25%} over untrested
WS {FD-1,17.5% and acrain 8 7. av}, r{ost degradacien occurred
between da)r 1 and day 4, With MEM, addition of FPA and PAA did
not have any major effect on dagradnl:iuﬂ by eicher bacceria.

R. Flavefsciens FD-1 degraded 62.5% AHPUS and 58.75% AHPUS with
PPs and PAR addition, and E. albus 8 degradad 41_25% AHFUS and
43.75% 4HPWS with PBA and PAA addicien. When defined media wasx
usad, the additien of PPA and PAA enhanced R. albus 8
degradacton of AHPWS (40%) over AHPWS wichout added PPA and PAA
(258), Ko effect of PPA and PAA was cbzerved for R.
flavefaciens FD:1 or when the twe bacteria wers grown together.
Nor was there a synerglstic mffect on degradation when the 2
bacteria were cocultured wich eithec WS ot AHFWS as the
substrate, DM analysis sheved that R. flavaracfens FD-1 more
afficiencly degraded AHPYS (ca. 3.8 mg/day) than E. albus 8
(4.37 mg/dav).
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INTERACTION OF RMINAL BACTERIA IN THE PRODUCTION ARD

UTILIZATION OF UENTFING FroM SOUURIE STARCH. M, A, Cotta,
NRRC, ARS, USDA, Pecrim, IL 6ls04.

Maltcol igosaccharides (M3) are produced during the
hydrolysis of soluble starch by crude enzyme preparations
frem amylolytic nmimal bartaria. To ascartain whather
thess prodicts accummilata during growth, two strains of

starch-dayrading bacteria, Slrmptocooous bovig JB1 and
Butvrivibole fibndsclveng 49, were grown in a variety of
starch-containing madia, and the appearance of MS was
mmitored. Undar all growth caditions MS acomuiated in
these cultures. To eamine Whether MS procuced during
starch hydrolysis would ba avaiiable for crossfesding to
other ruminal bacteris, thase two species were co—cultured
with Selenonoras rumipaptiup HD4, a strain having a limited
capacity for starch utilization. The cultivation of 5,
pminentiuyn with 8, boyis resultad in little change in the
patterns of MS abserved with time over that with 5, bovis
alone. In contrast, S. nminantium was able to campete with
B. fibrisolvens for MS. In these co-cultures, S,

nminegntium wvas present in high mmbers (relative to B.

MLM]arﬂmmﬂatadtnaMlesaardegree
Thess data suggest that MS produced by amylolytic nminal
bacteria may be important intermediates in the digestion of
starch in the rmmen.
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EVIDENCE OF INHIBITION OQF CELBWLOLYSIS TN AN ANAERQOBIC RUMEN

FUNGUS BY GLUCOSE. CELLOBIOSE aMP SOLUBLE STARCH. ?.._HM
and R I Hackie. Depe. of Animal Sct., Universicy of Illinois,
Urbana-Champaign, IL 61801

In the forage fed animal, effects associated with tumen
defaunation have been attributed in part to an increased
concentration of fibrolytic, amaerosbic rumen fungi [ARF),
The nucricional niche exposed by defaunacion precedures
varrants fnvescigation te asxzess how the remaining nembers of
the rumen microbiota can utilize that niche, and how fiber
degradation may be affecced. A strain of anaerebic rumen
fungus was purified froem goac rumen fiuid and by zeospore and
gparangium morphology, was considered to be Piromonas like.
After purification, the fungus vas maintained on pebble milled
cellulose, and & 4-day old eulcure used o inoculace media
pr:garad o concain eicher {U-"C|-cellulese alone or a

Inarion of cellulosa and Elucu:e, cellobioze or starch.
Tha tvelease of '“C.lsbel was minimal for up to 2% hours in media
prepared wich an addicfonal carbohydrace and disappearance of
glucose, cellulose and starch mxceeded 75, 75 and 338,
respectively. Over the inictal 24h, cellulese selubilizarion
was much more subsrtancial when provided alone. However, this
trend was rapidly reversed by 48 hours since breakdowm of
callulose plus addicional carbohydraces appeared to have
teachad maxima, but a8 long a5 96 hours was required when the
fungus was grown on celluleose alene. Whilsr such chservations
also reflect diffsrences in rates of biomass production the
-nrlg inhibicion of cellulolysis by the carbohydrates tesced
may be analogous to what eccurs ia vive. Thus, che increase in
ARF afrer defaunation need not reflect an enhanced role in
fiter degradation for these microbes.
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STIMULATED CELLULOSE DEGAROATIOM IN COCLLTLRES COMTAIMING EAST
AND CELLULOLYTIC RUMEN BRCVERTA. k., ~. Dawsant, . A. Harriapns,
K, E. Hewman and S. Jenkins, Dest. ¢f animal Sct. Uviverssty of
Kemtucky, Lexirngten, €Y 40546,

Sxgnic cultures and cocultures of ceiluloivtic romen tacter:a,
ard yeast Strains (Saccharasyces cerevisiag) from commercial
progucts were examined tao evatuate the:r ability to gegraoce
filter paper disks under anaergblf corOltians. None of the veast
strains degraced the d1nka. Cacultures CoNtaining yeast sirains
and T in deqrades the 915ks At 3 slower rate
(,38& mg/nl than did awenic cultures of B. succinonenes (.24
ag/hl. Howaver, the lag time before the initiation ef digestian
was much shoarter it coculbures (45 ki ihan a0 the axenic cultures
(41 h), The net result was a 2- to 3-fald increase in cellulose
digestion durang the firat 4 b of ircubatlan. Yhe total extent
of gigestion after J4B h was ainiiar in cocultures ang axemic
cultures (44,6 ard 47,9 mg of 100 mg provided, respectiveliy).
Addition of yeast ertract (1 mgral) gig not sigmaficanmtiy alter
degradatian patterns. Similar stisgiation of celiuioes digestian
was ohserved 1n cocultures af yeast ard Aymirgcocgus gibus. "his
study suggests that low corgentratiors of live yeast (10° /mld
can significantiy snfluence cellulose gigestion by ruminai
bactaria.
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CELL SURFACE 35TRUCTURES OF RUMINAL CELLULOLYTIC
BACTERIA J. Miron. M.T, Yokavama and R. Lamed, Instit. of Animal
Sci, The Volcant Centsr, Bat Degan 50250, Israsl; Daept. of Animal
Sci., Michigan State Univ., East Lansing, MI 48824: and Dept. of
Hiotachnol.. Tel-Aviv. Unlv., Ramat Aviv, Iszael

Previous research has demanstratad the occurrence of discrete cell
surface structures [(cellulosomes) considersd to be regponsible for
efficient cellulolysis and adhesion of cellulolytic bacteria. In thig
study. the cationized ferritin-gcanning electron microscopy procedure
[(CF-SEM) was used to deteemine if similar cell surface structures
could be shown for ruminal celluloiytic bacteria. Bacteroides
(Fibrobacter)  succinogenes S$85, Ruminococcus flavefaciens FD1
and Huminococcus albus ? were grown on sither luceme cell walls
(0.4%) or cellobjose ([0.2%). Straine adeptsd to thege substrates
were examined by CF-SEM. When grown on csll walls, all strains
showed the presence of amorphous protsberant structures on their
cell surface, with an extensive network of these structures bridging
cell to cell and mttaching cells to the substrate. [n contrast, when
grown on cellobloss, the atrains showed considerably lesa or none
of thess protuberances on their cell surfaces, Cultures adapted
to cell walls showed a higher csilulose adhasion than cultures edapted
to cellobiose. These rasults suggest that tha presence of these
protuberant structures aon tha cell surface of ruminsl cellplelytic
stains is induced by growth on lucerne cell walls, and inhibited by
growth on cellobioss.
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ATPasc-DEPENDENT ENERGY SPILLING BY THE RUMINAL BACTERIUM
SIREPTOCOCCLS BOVIS. J, R Rueerll and H. L §imbelt. ARS-USDA ani
Dept. Animal Science, Cornell University, Ithace, MY 13853

Energy suflicient bacteria can metabolize energy sources in  the
absence of growth, but 1be mechanism of cnergy spilling was not
understood. Heat is the wultimate end-product of energy spilling
rcactions, and non-growing, erergy-sufficient culwures of
Strepiozoccus  bovis produced heat at 3 rate of 0.15 uW/ug protein (6.1
mimol glucosefhf/y protein). Since dicyclohexylecarbodiimide (DCCD),
an inhibitor of proton ATPases. elimingied heet prodoction. it
sppeared that a futile cycle of protons and ihe memhrane bound
prolon ATPase were responsible for energy spilliog. This idea was
supported by the observation that protenophores and monensin
ingrensed the rate of heat production. Since the rate of energy
spilling was 3.7 times the mainicnance rate, it appears that
DCCD-sensitive energy dissipation may be regulated. Jf §._hovis were
the only bacieriuvm in the rumen (0.8 kg protein), its maximal rate of
energy spifling could account for as much as 0.9 kg of glucose
fermentation per h, Whether other rumioal bacieria have the

capacily o spill cnergy at the same rate as §, bov|s hes ye1 1o be
determined.
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IN VITRO AND IN VIVO MODELS OF ACUTE ACIDOSIS INDUCED BY
DIFFERENT DIETS. K_Barsuhn* S. T. Chester, K. A. White, |. A.

Rabinson and §. F. Eotarski, Microbiology and Nutrilion Research
and Biostatistics and Research Information Systems, The Upjohn
Ca., Kalamazoo, Michigan 4%001.
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EfFECTS OF MICROMINERALS ON THE CROWTH CHARACTERISTICS QF
CELLULOLYTIC RUMINAL BACTERIA, c . »x 1. Mackie

ang B_A, ‘Whire, DeEt. of Animal Sci.. Enfvershy of [ILlineis,
rbana-Champaign, I 651R0L

Pure cultures of cellulsalytic ruminal bacterla (Kuminecoccus
flavefacierns F0-1, Rumlinococcus zibus 8. and Bacrerotdes
succinogenes §-83) were used to srudv the influence of
molybdenum (Ho), manganese (Mn), zinc (Zn), cobalt (Co)} and
iron (Fe) an growth rate of these strains inoculated in C.1%
tellabiose broth meala. Nominal ievels of Zn. Co, Fe in nedia
2.3, 5.0, 2.5, 10,0, 15.0 snd 25.0 ne/L, while Mo was

at 0, 25°59 "33 10D, 150 and 250 re/L and Hn was a: 0, 10,
20, 4077407 80, "and 100 mgsL in the Broth. fell growch

D.yy} was tecorded everw hour until stacienary phase. The
tesuils indicated that FD-1 and §-85 responded vell up ea 73
wg/L Mo concentration in the medium, then growth rats declined
as No level in media_incteased. Strain 8 was found rto be more
sensiclve to Ho levels and showed retarded %towch beyond 25
mg/L. Hn stimulaced growth of all btacrerial strains when ics
concentratian lncreased from LG to 40 mps/l in the media.
However, 13 had an inhibitery effect an bacrerisl growth beyond
60 mg for strain & and B0 mg for FD-1, while ne such effect’ was
observed for S-B5. The concentraticn of Zmn up to 7 5 mg/L in
media stimulated growth for FD-1 and strain 8, Beyond Chis
level it retarded the grawth rate in these strains’. However,
§-85 concinued o grow wall even at 25 mgsL of Zn, Cobalt at O
mgjL and greater concentratlam in the mcgia had an inhibitoey
effect on FB-1 and strain 8, whiie 15 mgs/L cobalr slewed dowh
call growth in 5-85. TIronm increased thé bacterial growth rate
of FD-1 and strain 8 ug toe 10 mg/L in media and then a
decreasing trend was observed bevond this ievel. However, no
delecarious effect of Fe supplementation was observed on 5-85
even ac 25 mifL lovel, Thug, oprtimal levelz of microminerals
for grouch of three cellulolvcie strains were differenc, wich
5-8% showing higher requirements for the rrace €lemenrs Cested.
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THE INTERACTION BETWEEN pH AND IQNOPHORES ON CONTINULOUS
CULTURES QF '1S. LM, Chow and

L B, Russcll.
Dept. of Animal Scicnce, Comell University and ARS/USDA. [thaca
NY 14853,

The cifects of ionophorcs on pore cuilsees of rurmnal bacteria have
usually been measured in balwch culiure and at near ncutral pH.
When Sicepracocud  bovis JBI was grown in conlinsous culiure at pH
6.7 with a dilmtion rale of 9.1 per h, monensin concentrations as
high as 0.2 uM had liule cffeci on yield. As monensin was increased
further. yicid declined, but some prowith was observed even if the
¢oncentration was as greal os 20 ub Since lcss whan 30% of the
decline in yield was explained by a switch 1w lactate, it appeared
that e majority of the growih inhibilion was cawged by a futile cycle
of jons through 1he c¢ell membrane. When pH wag decrcased from 6.7
t0 5.7. the amount of monensin needed o decrease yield by 50% was
10 fold lower ¢0.14 versus [.43 uM). Lasslocid was 6 fold more potemt
than monensin a1 6.7, and it was only 2.5 fold more inhibitory if pH
was decreased 1o §,7.  Becawse wvnadapred cells and continuous
cultures did not grow in baich cultare if monensin was greater than
f0 uM, the concept of mimimum inhbilory concentration (MIC) is
questionahle.

Schacfor 2. ARS-USDA and Microbiology Dept., North Carolina State Univ.,
Raleigh, NC1, and Mest and Animal Science Dept., Univ. of Wisc., Madisen, WI.2

The objective of thix sudy was 1o assess fermentation and el yield response
of Selenomonas ruminanium HDa through a range of physiological and non-
physiological ammonia-nitrogen (NHy-N) concentrations. Cells were grown in
continuous culture with a defined ascorbate - reduced basal medium containing exther
0.5, 5.0, 25.0, 50.0, 100.0, and 200.0 mhi NH4Cl and dilution rates (DR) were
pooled with categorical means (hes -1) of 0.07, 0.14, 0.24 and 0.40, NH3-N was the
growth-limiring nutrient (Ks = 71.5 #M) when 0.5 mM NH4Cl was provided.
Glucose disappeared and acetate (A) and propicnate (PROP) concentrations formed
were jower at 0.5 mM versus the higher NH4C] concentrations (P < 0.05). Lactate
(L) was higher &t 0.5 and 5.0 md NH4Cl (P < 0.05). Five-fold more NH3-IN was
uzed at 5.0 and 25.0 mM veraus 0.5 mM NH4Cl and twice as much NHy-N was
used at $0.0, 100.0 and 200.0 mM NH4Cl than at 5.0 and 25,0 mM NH4Cl (P <
0.05). Glucose disappearance and product-carbon formation rates were higher a1 0.5
mM NHaCl versus the higher NHCl concentrations (F < 0.05). L increased five-
fold at the fastest DR for 5.0 mbd WH.Cl while A and PROFP decreasad under tyese
condifions whereas L remained low and A and PROP remained high for all DR when
NH4Cl conctntrations were 25.0 mM and above. Cell vield, expressed as Ygincose
and Y ap were nearly doubled when NH4C) was increased from 0.5 mM (a]
(25.1 g cells per mole glucose disappeared and 13.9 g cells per mole ATP produced,

ivelv) to the higher WHACl concentrations and were highest at 25.0 mM
NHCI (48,2 and 2.2, respectively) (P < 0.05). Yammonia was highest at the lowest
NH4Cl concentratian. Appmngﬁ_.l maximal fermentation rate and maximal bactenal
yield do not occur ar the same NH3-N concentration for this organism.
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ACTIVITIES OF BMMONTA-ASSINILATORY EKZWNES OF Rumincceccus
flavefaciens FD-1. P A, Quncan and K., Magkie, Depr. of

Animal Sci,, University ef Illinois, Urhama-Champaign. IL
61801

Ruminccoccus flavefsciens FD-1 was grawn in batch cultures
under conditfons of carbon ¢SmM NH,Cl, 10mM cellobiose) and
nicrogen {(lmM NH,C1, 20mM celloblose) limitation, Cella were
harvested in mid-expotential and statlanary phaze by
centrifugarien. The resulcting ¢ell faste was pressed theough a
French pressure cell, and c¢ell fres extracts wera Asaaved for
the presence of glutamate dehvdregenase (GDH), giutamine
synthecase (GS), asparsgine synchecase (A5) and glutamace
synthase (GOGAT) activities. NADPH-linked GDH activity waa
higher under conditions of carbon limirarien than H-limitacilen
(182 vs 150 nmol/mln/ug protain, respectively}. In contrast,
activiries of G5 and AS measured using the forward agsay wera
anly decected under conditions of nitrogen limitatlenm (12 apd
17 nmel/min/mg protein, respectively). GOGAT acciviry was also
higher under N-limicing cendiviens. These data will serve as
references for further research on the sfficlency of H-
utilization in chis impertant calluleiytic bacterial species.
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ISQLATION AND REGULATION OF GENES CONCERNED WiTH ATVLAN
UTILISATION 1N RUMINGCOCCUS FLALEFACTENS.
H.J. Fiing* and C.A; McPhepann, Nutrition wviawen, Rowect
Pesearch Institute, Buckeburn, Aberdeen AH2 5B, UK.

Ruminococcus flavefaclens i7 ie a recently isclated strain able to
utilise xylan as weil a8 ceilulose or ceilobicae far growth,
Xylanase and R xylosidase acrivities show evidence of reguiation,
neing higher in xyian grown than ceiichiase grown cells.
Evidence hae been obtained fer the existence af at Jemst 4
distinct xvianage genes in thig strain, based on DNA
nyoridisation, fellowing the iseiation af lambdne hactericophage
clonea expressing xylansse activity. Two of Lhese genes, and an
asgoclated mixed linkage 6 glucanase gene, have been aubelaned
in plasmid ventors. Enhanced transcription from regiona of DRA
carrying certain of these cloned genes was democnstrated in
hybhridisation atudies for R. flaverfaciens cella grown on xyian
compared with celicbiose.
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ELECTROPORATION OF Ruminococcus flavefaclens FOR TRANSFER OF
DNA, M, Marrisoo® and B, &, Whice, Depc. of &Animel Sci.,
University of Illinois, Urbana-Champeign, IL 61301
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TRANSFORMATICN SYSTEMS AND PLASMID CGNSTRUCTIONS FGR
USE IN BACTEROIDES RUMINICOLA

A.M, Thomson and H.J, Flint, Nutrition Division, Rowett Research

inxstitute, Buckaburn, aberdesn ABZ 95K

Transformation of Hacteroudes ruminjcais Fi0l, a derivauve of
strain B4, Gy the naturaily accurring tetracyeline resistance
plasm:d pRAI4 119.5 kb'p] wax aciieved using eleciroporation at
frequenciea up ta i0% g DKA.  Similar procedures gave
transfermation of 8 wneformis L1900, but net 8. ruminiceia F1G1,
by the £. cofisBacteroides shuttie vecter pIFI. A potential
shuttle pisamid far use in B ruminicoia nas been conatructed
from & cryptic 5. ruminicola piasmid 1pRR1Z}, B0 £, coil piasmid
CATTYing 4 multipie cioning aite and a Aaciercides drug
registance marker.
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MORE CLONING OF ENDO(‘LU’C&NASE GEHMES FROH Ruminecaceus
flagvefaciens. Y A = nzwei and

, Depr. o hniua Sci,, University of Illineis,
Urbana-Champaign, IL BIECL

A genomle library of Ruminococcus fiavefaciens FD-1 DNA was
conscrucred using the Escherichia coli bactcriupha%n A vecrter,
AZAP 1I. Recombinant phage pregeny were screened
cellulolytic activity by placing wich appropriate hest E. cali
in sofc agar (0.7%) overlays containing 1.0% {w/v} Dstazin
brilliant red - hydroxvethyl cellulese (OBR-HECY. An QBR-HEC
positive recombinant Ehage designated FD1-71 was plague
purified to greater chan 80% and then the fndert DNA in the
plasnid pBluescript was axcised from FD1-71 using R,
helperphage and rescued in £, cell XL-1-Blue. ©Of che lé& E.
coll clones with rescued pBluescript plasmid, one clone,
designaced FDL-71.4 geve positive carboxymethyl celluless
hydrolyzis whan scrveaned using the congo-red staining mechoed.
The presence of a DNA Insert {2.2 kb) in the plasmid was
confirmed by endonuclease restriction and zi12e estimation by
agarese gel electrophoresis. ®P-labelled probes was peneraced
usin the 2.2 kb DWa Iinserc frem chis plaamid (pBaW201) for
tgem blotcing. Thie imserc hybridized wich with R.
H.wefaciens FO-1 chromesomal DWA confirming che origin of DKA
insert. Furthermore, no hybridizariom of the probe wich other
endoglucanases genes cloned from this strain, cela (pMEB200} and
celB (pBAW1O1), was decected. Thils indicated lts unique
identity as celC. Substrate specificity shows that the gene
encodss an enzyme that degrades CMC, and xylan ro a lesser
extent. Further work on the characcerization of calC i in
progress.
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BESTRICTIONMODIFICATION SYSTENS IN Rumimcoc-:us albus B AND
Feminococcus flagvefgciens FO-1. M, Mo

Yhice, Depc. of Animal Scl., Unlversity of Illinuis, Urbana-
Champaign. IL &la0l
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GROWTH CEARACTERISTICS OF DIHYDROXYFRIDINE DECRADING BACTERIA
[TSOLATES 32-24% C.5. McSweeney, B.C, Mackie and 4, Morrisep.

Dept. of Animal Sci,, University of illInela, Urbsna-Champaign,
IL &iEOL

Leuceana ieucocephala is a tropical ileguminous shrub wich
considerabie potential as a altrogen supplement for increasing
animal preductien. Howewer, gppllcation is limited by cthe
occukrence of mimosine. a free pozent goitregen 3-hvdroxy-i-
LiH)-prridane (1,4-DHP) in the rumen. Recentlv two ruminal
bacteria (YB.1 and 32-24) have heen isplaced by H.J. alli=gn
which sve able to degrade 3 4.DHF and its cemmercialiy
avsilable isomer 2,3-DHP. lsolste 32:24, a short gram pesitive
straining rod was grown on a semi-defined medium of 15%
clacified rumen fluid, nminerais, casitona, arginine. B vitamins
and 2Z,3-DHP. Growch, as measured bv oprical daensity, was
directly proportional ro the cencentration of DHP in the medium
and the generation tine fotr grewch &5 12-15h when DHF was not
Limtting. 1In contrast, medium with arginine but ne 2.3-DHP
showed litcle growth. Therefare, DHF was used as an energy
source for growch of chie organism. Plasmids have not been
detected (n mini-preps of strain 3Z-i4 and the mechanizm of
transfer ol resistance remains to be determined.
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&M, Crayg®, L.L. Bivtke and E.D. lazsgp, Coliege ot Veterinary

Medicine, Qresgon State University. Sorvallas, Oregom 47311

Degradation of taoxle molecules Dy anawrobic Zicroorganlsns
has come to the forefrunt of scientific investigation in the late
1980's. The rumen of the sheep cocntains such organiszms that,
through a series of eaperimentd in our laboratory, has been shown
to degrade the pyrrolizidine alkaloids found 1n ransy ragwort
{Senecie jacabaea). This mechanisaz 15 propesed as the primary
reason wvhy sheep are tres1stant to pyrrciizidine alkaloid toxi-
cosls and cattle and horses are nct. h series of sxperiments
were ccnducted that support this hypothesis.

First, physiological quantities of crystalline pyrrolizidine
alkalaid extracted from tansy ragwart were chronically infused
inte the livers of sheep via the partal vein. <{lassic hepate-
pathy as 12 seen in clinical amd experinental cases of tansy
texieosis was the result as determined by clinical progressicn,
alteractions in serum enzymes and hisztopathology. Secondly,
ruminal fluid vaken from sheep had a rapid, i.e., less tham 2¢
hours, deqradation of the pyrrolizidine alkaleids when incubated
in an artifiecial rumen. Comparable treatwment of bovime ruminal
fluigd evidenced only ninor detoxification of the pyrrolizidine
alkaloids, 1.e., 26% in 44 hours. Finally, differential centri-
fugation experiments evidenced that the prisary microorganisms
responsible far the detoxification were one or more of the small
bacteria. In addition, it has been found that these micre-
organtana can detoxify a number of primary pecllutants.
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FNALUATION OF A 2APID ENZYME/DETERGEHT FROQCEDURE TQ QUARTIFY
BACTERIAL CRUDE FRCTEIN (CF) IN DIGESTIVE RESIDUES GF FORAGE-FED
AUMINANTS. K. _A. Mowei]l sné L, D. Bunting, Dept. of Dairy Sci.,
leuieiana Scate Univ. Agric. Center, Baton Rouge, L& TOS0R

Twe experiments were conducted Co evaluare the effectiveness of
sn enzyme -medified NDF procedure (MWOF) for quantifying bacrerial
CF (BCP) {n tuminally.incubated forages and intestimal digescta.
The NDF modification involved amylase tresatment prier to and
protesse treatmenc after boiling ¢f samples in neutral detergent
solutlen. BCP was esrimated by semple B loss. 1In Exp. 1, MNDF
was conmpared to a N baccerisl marker for astimating BCP
concanination of alfalfa (AH) or bermudagrass {BH) hays ruminaily
incubaced for 4, 8 or 12 h. MNDF overescimaced BCP in AH hay sc
all incubation times and in BH at & and 8 k. Data indicated chac
NDF-bound CP (n legumes may be partially susceptible to MDNF
treatment resulting in overestimation of BCP. Further, data from
Exp. 1 suggested that MDNF may have warginal utiliry for ruminal
incubation cimes less than 12 h in moderately to poorly
digestible forages, and may not be at all suitable for legumes
and echer highly digescible forapes. 1In Exp. 2, BCP flew to the
abomasum of lambs fed tall fescue hay diecsz was escimared using
either MNDF or a purine-N BCP marker. Flow of BCP waz similar
(F>.05) for the twe mecheds suggesting that most non-NDF-bound
CP from tall fescue hay had been digested ruminally in chis
experiment. Data from Exp. 2 suggested that MNDF may be used to
escimate BCP synthesis in ruminancs consuming soma forage diecs.
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CHLOROGENIC ACID AND ITS INFLUENCE ON NEUTRAL

DETERGENT FIBER DIGESTION. DJ.R. Chermney®, J.A. Patterson,
and J H. Cherney, Dept. of Animal Sciences and Dept. of Agronomy,
Purdue University, West Lafayerte, IN 47907

Low molecular weight phenalic acids may decrease utilization of farage
fiber by limiting microbial digestion of hound structural carbohydrates.
Caffeic acid was previously identified as a major alkali-labile component
of limpograss [Hemarhria altissims (Pair) Staph. & Hubbard].
Chicrogenic acid was identified as the caffeic acid ester producing the
relatively large amounts of caffeic acid tn limpograss after base hydralysis.
In a series of experiments, chlorogenic acid in limpograss was
characterized and us influence on fiber digestibility investigated.
Chiorogenic acid concentrations varied with harvest date, canopy level,
and morphological component (1 to 12 g kg™ DM). Chlorogenic acid was
released almast immediately after ground ligpograss tissue was wette
with water or methanal [Y = 122 + .52 X, = = (.78, where Y = g kg’
DM and X = time (h)]. In another siudy, digestibility of alfalfa and
orchardgrass was reduced 1-2% when a water extract of limpograss was
added w0 incubating samples. Swudies are currently being conducted to
evaluate the influence of chiorogenic acid on fiber digestion by pure
cultures of ruminal bacteria.
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PHOTOSENSITIVITY OF CATTLE GRAZING ALFALFA PASTURES
M.L, Schlegel, C.J. Wachenheim, '1.EZ. Bemson. J.A. Black., w.J.
Maline, H.D. Ritchie, G.D. Schwabd, S.R. Rust. Nent. of Animal
$ci., Michigan State Univ., East Lansine, M[ 48R14,

A& trtal wes comducted 13 characterize photosensitivity in cattle
grazing & pradominantly alfalfa pasture, Ninetv-gix Halstem steers
{480 lbs) wers placed on an alfalfa arezmne trial on Mav 240, 198%.
Fifteen dave after the iniliation of the trial, the first atear showed
signs of hair loss and gkin lesions. Twentv-one steers experiencing
photosensitivity plus 11 non-effected steers were removed from
tha alfaifa pasture. The steers were taken to the Beef fattle
Research Centsr. fed a non-mlfalfa diet and housed in pens with
access 1o shade, A halr loss scale was devised to separate steers
into 4 groups. Two hlpad samples were drawn from each stear
43 days apart to detsrmine extent of liver damage bv evaluating
the lavel of sorbitol dehydrogenase (SDH), a liver enzvmae. Stears
were weighed at each bleeding ¢ate. The normal range of SDH
lavels 15 24-42 IU/L. During the photosensitive pernd, steers had
high levals of SDH, After the stears were taken off pasturs. SDH
levels dropped to normal levels except eroup 1 IP=.05). Stears
hed similer ADG during the phatasensitive period (P>.05} but control
stears, group 0. had grester ADG than group 1 stesrs during the
racovery pariod (P<.05]. Steers with tha preatest hair loss did
not have greater levels of SDH in the serum. The increase levels
of SDH in all stesrs indicste hepatogenous photosensitivity.
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Effects af caerny lovel, feeding frequency and bacterial isolation techaiques ou bacterial
ccmpasition and flaw at the ducdesam of steers. M. 1 Cecava®, N R Merchea L. L.
Berger and G. C. Fahey, Jr. Depr. of Animal S&eaees, Univ, of Jlines, Urbana 61801

Four stegrs (430 kg) were (zd diers containing two levels at rwo feeding [requeancies
{FF) in 2 + X 4 Latin square desgn. Enerey levels were 124 {high forags; HF) or 192
{bow forage: LF) Meal ME/kg D provided by alfalfa bay/eorn silage or ground
sorm/corn silage diers. Diews were fed twice (2X) or 12 (12X) tmes dailv. Dry matter
intakes were 2.0% BW o each period. Ruminal conlents were collecied ax four ume
intervals gver 4 d. Whole coalears mere MNesded with saline and mixed bactena were
isolsted from straimed fluid mmediarely (Gesh bacterial isolate; FSET) or after
compoaiting of fluid by animal and freezing (frozes bacterial isolate; FZBT). Alsg, Duad-
(FAB) and particle- (PAB) associated bacteria were isolated.  Energy level and FF had
little effect (P > 05} oa composition of iselated fractioas. Sampling ame did not affect (F

>.05} compositica af bacteria isolasd  [iem HE _ LF 2% 1X
from stears fed 12X but bad linear M:punnec

(P <05 wnd quadraiic (P <09 r3BT B LS
effects on N.purine ratios acteria a
isolsted  from  sieers fed 2X.  TZDT 8,;:: ™ gt e
Nitrogen:purice ratios and estimated ~ PAB a0 a5t 2
bacenai N flows using respective FAB s &P gt s
r360s are gives in the table. Means odenal N

within columes and dtems having  flows, g/d 257 THE 2138 W74

differsat superscripts differ (P <05).  gygeral N
Results suggest that frestiog ruminal — Frox % tocal

sampley before bacterial isolation wifl a8 g 48

oot affect N:purine ratios. FSET sast 45", ..Lla l18'7:
Compositon may be affected by  FZBT 98 4 46 476
fraction of raminal conrents sampled  pAB 7280 gz ol gg g2l 5 g0k
and time for animals fed infrequeady. FAB qu 36.7b 37 _9b 4 _-,b
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INFLUENCE OF PROTEIN DEGRADATION AND DIET TYPE
ON FERMENTATION IN A CONTINUOUS CULTURE SYSTEM.
D. J. Mg*, M. D. Siern, H. R Mansfield and B. A. Crooker.

Dept. of Animai S¢i., University of Minnesora, St. Paul, MN 55108,

Protein degradation and diet rype were evaluated in a 2 X 4 factonal
design using a continuous culture system. Raw or extuded sovbeans
(SB) were the sole source of supplemenal prowin. Diet types ranged
from alfalfa hay (AH) o corn silage as the major forage source. Diets
contaned 17% crude prowein and 21% acid detergent fiber. Results of
the fermentatons (listed below) indicate that changing the forsge source
and concenwation of soybeans had no effect on fiber digestion or
nitragen flow, byt did increase the number of lipolytic microorganisms.

Soy Type iey Type
0SB 15SB 20SB 25SB

ltem Raw Ext  S0AH 40AH 30AH 20AH
NDF digestion, % §51 546 528 529 SER  55)
ADF digestion, % 549 550 503 532 603 559
Niwogen flow, g/d

Non-ammonia N 1.9 1.8 20 19 1.8 13

Bacterial N 1.2 1.2 | 3] R 1.3 10
Microbial counts, log,

Lipolytic 72 T4 S S - B -

Cellulolytic g0 g0 80 80 8.0 7.9

Protealytic 8.3 8.4 54 5.4 8.5 8.2
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EFFECTS OF Cr COHWCENTRATION AMD PARTICLE SIZE OF
MORDAKTED FIBERS ON KINETIC PASSAGE AKD FECAL OUTPUT
ESTIMATES. J. BR. Eussell*, A. M. Beck and N. R,
Braasche, Dept. of Aunimel Scl., lowa State -
University, Ames, IA 50011

Fiber, extracted from grouad (2.5 x 7.5 co) alfalfa~
bromegrass hay, ves wordanted with 2 or 5% Cr (1.55
end 3.08% bound Cr), dried acd aithar reground
through a 1 om screen (fioe) or not reground
[coarse). Four steers, fed grouvmd (2.5 x 7.% ca)
slfalfa-browegrass hay, wera pulsad-dosed with 30 gu
of the mordentad fibers oo day 10 in each period of
a 4 x 4 Latiu Squars digestion trial with 10 4
adjustment and 5 4 fecal collisction perioda.

FPasaage kinetic paramsters and fecal cutputs were
estimated from the fecal Cr concentretions using
age-dependent 1- or 2- poel models. 1In both the i~
and 2-pool models, iuitial Cr concentrations and
passage rates were greater (PF<.01) for the reground
then for the cosrse mordanted fibers. Fiber
particle aize did not affect fecal output astimates.
Mordanted fiber Cr cancentration did not affect Cr
passage rates. Fecal ocutput estimates (P<.Q01)} and
deviations fram true fecal outputs [(PF<,10) were
lover when calculated from the psasage kioetics of
1.5%51 Cr- than 31.08% Cr-mordanted fibers.

Fal
Microbial CP Association with and NDF Digestibility
of Untreated,and hmmaniated Bermudagrass Hay.

D.B. Vagnoni , W.M. Craig and R.H. Gates, Louisiana
State University Agricultural Center, Batcn Rouge.

5ix ruminally cannulated Holstein steers were
used in a 6x4 incomplete Latin square design of
animals and periods to study the effects of NPN and
monensin (M) on in situ forage digestibility. Diets
wera: untreated bermudagrass hay (H), ammoniated
(3% of DM) bermudagrass hay (AH}, H+M, AH+M, H plus
urea {H+U) and B+U+M. Steers were fed a concentrate
supplement containing the required M (200 mg/d)
and/or U (100 g/d). Both H and AH were incubated
in situ in each steer for 12, 24, 48 and 26 h.

Micrebial CP assaciation with residual in situ
™M (MCP) and apparent (A-CPD) and corrected (C-CPD)
CP digestibilities were determined. Averaged across
tima, MCP was greater (P<.05) for AH (43 mg/g) than
H (34 mg/g). Due to MCP, A-CPD wag lower (-51.9% to
46.1%) than C-CPD (50.3% to 77.56%). Monensin
reduced MCP of AH but not H (M x forage, P<.0S) and
as a result A-CPD was greater for AH than H. C-CPD
was not affected (P>.1) by M or forage type. Extent
of NDF-bound CP digestibility was not affected by M
in gteers raceiving U or AH butr was decreaged hy M
in steers receiving no NPN (M x WPN, PF<.0S].
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INADEQUACY QF XYLQOSE AS A RUMEN ESCAPE MARKER. J.Zorril

J.D.6arza and F.Owens. Dept. of Animai Sci., Okla State U.,
Stillwater 74078.

Urinary excretian of orally desed xylase, a "non-metabolized
sugar®, has been used to estimate intestinal absorption of
sugars in both nen-ruminants (man, horse, dog) and calves,
sheep and caws, Because xylose is catabalized in the rumen or
if absorbed, it is eliminated in urine, xylose urinary
excretion was tested as 2 quantitative index of rumtnal escape.
Variable excretion patterns (0 to 7% of dose) following
administration of xylose to adult steers in drinking water led
us to examine its urinary excretion during a 48 h pericd
fallowing administration in the feed, the duodenum or
intravenously. Of orally fed xylose, from 1 to 12% of dose was
racovered. Of duodenally dased xylose, recoveries range from 13
to 33%, while after intravenous administrations, 44 to 61% was
detected in urine. Althoush Bloed concentrations of xylose may
serve 1s a qualitative index of absorptive functien in
ruminants, absorbed xylese was nat quantitatively excreted,
presumably due either to recycling to the gastrgintestinal
tract and fermentation by microorganisms or to greater tissue
metabolism in ruminants than non-ruminants. The search for a
ruminally metabalized, absorbed but quantitatively excreted
marker to estimate ruminal escape under various feeding,
environmental and animal cenditions continues.
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IN VITRQ SYNTHESIS AND BIOHYDROGENATION OF LONG-CHAIN FATTY

ACIDS IN DIETb CONTAINING MEGALAC OR ANIMAL-VEGETABLE BLEND
menl of Dairy Sacnce, Ohio Agnotural

Research and Development Cender, The Obio State University, Wooster, OH 44691

Both increases and decreases of long-chain fatty acds (LLCFA) in rumen coateat have been
reported from studics with duodenally cannulated cows. An in vitro trial with 9 diets and

7 replicutes of 2 cach was ducted in 3 rand d block design to observe changes of
LCFA dyring incubatioe. Dicts were ground alfalfa hay coolaining 0, 3, 6, 9, and 13%
M (M} ot animal-vegetable blend fat (AV). Following the procedure of Goering,

and Van Soest, 5 g dicts in 40 ml medinm solution in each flagk were inoculated with 10
wl rumen fluid and incubated for 24 b. LCFA in diets, fermented products, and inoculum
were analyzed using 2 oac-siep GLC procedure. Changes of FA in fermentied prodods
compared to initial dicts were computed afier correction for contributicos fram momlum,
Synthesis of FA during incubslion was determimed by regression as 72 mg/g subsirate,
The FA specics inercased most were 143 and 1411, Added fats did not affect FA svatbesis
under the preaens high roughage dist condition. Biobydrogenation of unsaturated FA
were 42 and 69% (F<.01) in M and AY dicts, respeesively, and cocresponding et i
M a0d AV [at obtaimed by correction lor basal dict were 44 and T3% (P < .01). Though the
BH values were lower than obteined in & previcas in wve Loal, they were condistent in
trend. The results of the trial supporved the idea that Megalac is wore stable than AV in
the rumecn as suggestcd by s bower BH, and that rumen microbes are capable of
synthesiring LCFA. Any disappearance of LCFA noted in wiko experiments may be related
10 chain-shorteaing and absorption in the rumen and variability of digestion markers.
(Suppoﬂedmpmbychmdtudbmdu.llc.,l’nmon.m 0a540).

Key Words: Farry acid b

-2
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EFFECT OF ENZYME AND INOCULANT ADDITIVES ON NUTRIENT
UTILIZATION OF A HAY-CROP SILAGE DURING CONTINUOUS
CULTURE. G. A. ¥arga®, K. Karumananda and M. R. Stokes, Dept’s of Dairy
and Animal Science, and Agronemy, Penn State University, University Park, PA
16802 and Department of Animal and Yeterinary Science, University of Maine,
Orono, ME 04469,

Second-crop mixed grass-legume forage (Limothy, white ¢clover, red clover, slfalfa)
was easiled at 30% DM in four &0 ton bunker silos either untreated (C) ar after
treatment at the forage harvester with & commercial enzyme mixture silage
additive (E} containing cellulase and xylanase (300 mi/ton chopped forage), &
multi-species bacterial inoculant (I (6 g/won chopped forage) or with both
trestments combined (B). Forages were sampled from bunker silos at the
Uriversity of Maine, dried at 30° C and ground through & 4 mm screen in a Wiley
Mill. Totz! mixed diets were prepared in 3 50;50 forage:concentrate ratio on a DM
basis were in 2 completely randomized design with three replications. Diets
contained 15.6% CP, 32% NDF and 21% ADF on a DM basis. Fermentations were
conductad at a liguid dilution rate of 16%/hr and solids retention ume of 24 hr,
Fermenters were fed |9 g DM 4x/d. After (ive days of adapration, samples were
collected every day for three days and composited. Ammonia N coacentrations
were 8.3, 4.2, 53 and 93 for C.E. I and B(E v3, C, 1, B, P<.05), Acctate molar
percentage was lowest while propicnste highest for E vs C, T and B (P<.05).
Diigestibilities of NDF and ADF werc highest (P<.05) for E compared 10 C. | and
B and were 49.4, 50.9; 46.2, 46.2; 46.8, 46.6; 37.1, 44.6, cespectively. Enzyme
treatmeot (E) resulted in altered fermentation end products and greaicst digestion
of fiber components.,
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EFFECT OF CHEMICAL DRYING AGENT TREATMENT OF ALFALFA
HAaY ON NUTRIENT DIGESTIBILITY AND LACTATIONAL
PERFORMANCE OF MID-LACTATION HOLSTEIN COWS, C. J. Ziemer",
A. I Heinrichs, C. 1. Canale, and G. A, Vargs. Department of Dziry and
Animal $5¢ience. The Pennsylvania State University, University Park, PA 16802,

The efTect of chemical drying agents on nutrient digestibility and lactational
performance wias studied. First ¢utting alfalifa hay (lsie bud) was harvestad
with treatmenw applied at mowing (7.55 kgs/ha). Trestments consisted of
untreated control (1), commercial drying ageat (1}, and 50% K,COy-50%
N1, CO, mUEture (_:’.). Sng: mu{ttpamus_HoI:tein cawsg, 120-150 d postpdrtom,
were fed diets twice daily; diets consistad of $5% chopped alfalfa and 45%
concentrave (DM basis). There were no differsaces in milk yield (kg/d), Tat %,
or prowein % (27.2, 3.42, 3.34; 27.2, 3.48, 3.24; 27.7, 3.37, 3.28) for treatmeniy
0, I, and 2 redpectively. However, contrast of treatment 0 vi | showed a
sigaificant {P< 08) decresse in milk protein %. Dry matisr intake (kg/d) did
not differ for treatments 0, [, and 2 (252, 24,7, 25.2). Digestibilities (%) of
DM (61.1,60.4,61.3), CP(61.8, 61.6,60.6), ADF{27.3, 27.2, 27.6), NDF (40.4,
392, 41.0), and organic matter (41.3, 60.2, 61.1) were not different betweesn
tregtments 0, I, and 2, respectively. Blood electrolytes, Ma, K, and C1
{mmole/l), were not different becween treatments (means 1452, 5,47, 105.3).
No treatment differences were observed for blood pH, hemawocrit (%), or HCO.

(mmole/l) (means 7.40, 31.5, 26.63). Treatment of alfalfa hay with a chcmu:li
drying agent did not alter nutrient digestibility, milk production, or salected
blood measurements in mid-lactation cows.
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INFLUUENGCE OF LEVEL QF FEED INTAKE ON CHARACTERISTICS OF
DIGESTIQON OF DAY-ROLLED VERSUS STEAM-FLAKED CORN BASED
FINISHING DIETS. B4, Jin Dapt. of Animal Sci., University
of Califoenia, El Centro, CA 92243,

Four Haolstein steers (208 kg) with “T" cannulss in the rumen and proximal
duadenum wers usad to avaluate the Inftuence of level of feed intake and
corn processing on characteristics of ruminal and 1olal brect digestion. The
basal diet contained (OM basis) 6% alfalfa hay, 6% audangrass hay, 75% cern,
3% cane molagses. 2% yellow graase and B% protein-mineral supplement.
Tha corn portion of the diet was provided as either DR (density = .54 kyg/liter]
or 5F {density = .36 kg/liter). Feed intake was rastricted 1o atlow for .64
versus 1.28 kg'd weight gain. Leve! of feeding and corn processing
treatments were suparimposed in a 2 X 2 facterial arrangemaent. Increasing
fead inlake from 3.4 lo 4.9 kq/d enhanced (P<.01) llow of dletary
camponents and microbial N (MN} to the small intaatine. Howaver, ruminal
digestion of QM, starch and feed N werg not influsnced (P> 10) by fasd
intake. Post ruminal digestion of OM and N, and total tract digestibility of DM
and BE decreased {P<.05} as feed Intake wbs Increased, Leval of intake did
not influence site and exteqt of atarch digastion (Px.10}, Gteam flaking com
increased (P« 05) rurminal, pott-ruminal and totsl tracl digestibility of OM and
starch. Post ruminal and tatal tract digesticity of N and DE wore alsa
incraased (P<.05) by steam flaking tha corn. increasing feed inlake and
steam flaking com decreased (P<.05) ruminal pH, and ruminal molar
propoction of acetate and methane production. but increased (F<.10) maolar
proporions of propionate. Results imply that corn processing rather than
foed intake level is the primary factor Influencing site and extent of starch
digestion. Major benafits fram incraasing feed lalake within the range of the
prasant study ars docreased methane energy loss and enhanced microbial
efficiency. The decrease in total tract digestibility of OM and DE with
incressing level of feed intake is not attributable to changes in starch
digestlhility.
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THE SIGKIFICANCE OQF CHEWING DURING EATIRG AND RUMIRATION ON
FORAGE DIGESTION IN CATTILE. Y. Dong, A.5. Vaage, C. Canpbell and
J.G. Buchanan-Smith, Depr. of animal sand Poultry Science,
Tniversity of Guelph, Gualph, Oncerio, Canads. WIG W1,

Seven escphapeally and numinally fistulated scesre were each fed
once deily either early-cur atfslfa or lace-cutr bromegrass with
cach forage fed either short er lomg chopped. Tha purpese was to
determine effectiveness of chewing during eacing and ruminacion
on particle size reduccion (measured as I LF reduced to less than
2.36 mm), forage functional specific grawity (F50) and ruminal
digestion. Extent of LP reduction was greater (p<0.05) for
bropegrass (50.21) chan alfalfa (14.7I) wirh no effect of chop
length. Particle size reduction during ruminatfen was unaffected
by forage type or chop length buc vas greater (p<d.05) during the
last 13h compated to the firsc 9h of che ruminarien peried (&8
vs B9I). Chenge in F5G during eating was greater for alfalfs
{0.546 units) than bromegrass (0.478 unica): hewever, FSG of
mazticated forsge was less (P,0.05) for alfalfa (1.048) than
bromegrass (1.0QB4). Chep lengeh affecrad change in FSG during
eacing feor alfalfa buc nor for bromegrasg. Rumination had a
minimal sffect on digesta F5G. No asseciartion berween change in
F5G during eating or mumination and parcicle size reducrion was
observed. Using & model based on the MNitscherlich equarionm,
chewing during eating was shown te senhance che immediately
s0luble fraccien of forage without any sfifect on digeacion race.
These data suggest char chewing iz & significant facilitatoer of
forage digestion in the rumen.
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[NFLUENCE OF ROUGHAGE SOURCE OM APPARENT EXTENT OF RUMINAL
DIGESTION OF STARCH N 65 AND 90% CONCENTRATE DILTS FOR STEERS.
A . P

Dépt. of Animal Sciences, University of Arizona, Tucson 85?5!.

Steers were fed 65 ar 90% cancentrate diets based on steam-
flaked milo, with chopped alfalfa hay (AH) as the roughage
source in control diets. Chopped wheat straw (W5), chopped
bermuda straw {B5}, or cottonseed hulls (CSH) repiaced the AH
in 90% concentrate diets, and in 65% concentrate diets half the
AH was replaced. Faur zeparate 4x4 Latin squares were used te
detarmine influence of roughage taurce an rates af passage
{intact steers) and rates of digestion (rumen-cannulated
steers). Apparent extent of ruminal digestion (AED} of starch
was calculated from competing rates of passage and digestion.
At 65% concentrate, starch AED and ruminal digestion as a
percentage of total tract starch digestion were lower {P<.Q5)
for the AH diet than for low quality roughage diets (AED = &4
for AH diet as compared to 69, 71, and 68% for WS, BS, and CSH
diets, respectively; SEM = 2.0). At 90% concentrate, results
were reversed; starch AED and ruminal digestion as a percentage
of total tract digestion waerea higher (P<.05) for the AH diet
(AED = 78, 68, 70, and 63% for AH, WS, BS, and CSH diets,
respectively; SEN = Z.8}. Total tract starch digestion
averaged 97% for bath concentrate levels. Results indicate
that roughage source influences site of starch digestion in
mixed diets for cattle.
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CUMULATIVE EFFECTS 4OF DIETARY CONCENTRATE LEVEL OM SITE AND
EXTENT OF FORAGE FTBER DIGESTION IM LAMBS. [ W, Kennedy and 1,
D, Buntiog, Dept. of Dairy Sci., Louisiana 3rave Univ. Agric.
Center, Baton Reuge, L& 70808

Twelve ruminally: and shomasally-cannulaced wecher laabs (26 kg
were blocked by weight and randomly aesigned te 14,34 CP
experimencal diets consiscing of bermudagrassa hay (BH) and a
seni-purified cencentrats mixcure in racios of 90:10, 70:30 and
30:70. Diecs were fed ac che race of 2 kg DM/10D kg EW In equal
porclons ac 12-h incervals. A 1l4-d dietary adjustment preceded
6 d of sample collectian, Abomasal nutrient flow, particulace
pagaage rate and fluid passage rate wers determined using chreaic
oxide, Yb-labelled BH and Co-EDTA a5 markers, respactively.
Fuminal pH and digestion of WDF, ADF and hemicellulose (HC)
declined lineariy (F<.05) with incressing concentrate level.
Ruminal pH hours {area below pH 6.7 integrated chrough 24 h),
tatal VFA rcencentrations and bacterial CP synchesis increased
linsarly (P<.05) with increasing concencrare level. Foscruminal
digestion of c¢ell wall compenents and liquid passage rvace wete
not affected (F>.03) by trearmenc. Carrelarions of pH hours with
ruminal NDF (r—-_7%; f=.003), ADF (re.-72; P=.009) and HC (r--
.66; P=.020) disappearance were attained in a 24-hour feeding
cycle. Toral ruminal VFA concentrations were correlated with
ruminal digestibilities of NDF (r=-.99; P=.000l}, ADF (r--.86;
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EFFECT OF SHORT DURATION |QNOPHORE ROTATIONS ON FEEDLOT
CATTLE PERFORMANCE.

. Hubbert*, A. R. hn o .
Hoffmann-La Roche, Hutiey, HJ 07110

Eight trials were conducted to evaluate the effect of a daily
{0} and weekly (W) alternztion of lasalecid (L) and monensin-
tylosin (NT} compared to continuous L or MT. The studies
were conducted in 1987 and 1588 at five locations with a
total of 121 pens of cattle. Pen wax used as the
experimental unit in all statistical analysis. Each trial
was fndividually analyzed prior to pooling and a weighted
analysis of variance was conductad an the combined data set.

Least Square Means

Item B M D W

n (Pen) 32 32 3 32

DM Intake {1b) 22.2° 2170 22N¢ 21.8%:¢
Gain, Daily (Ib) 3.663 1.6 1.0 3.663
Fegd/Gain 6.1)° &.0] 5.88° 5,97%¢

3:0:C Haans in same row with different subscripts are
significantly different (P<0.08)

This data suggests that alternating L and MT on a daily basis
igproves feed efficiency and average daily qain over L or MT
fed continuousiy.
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ANVALUATION OF RIMINAL IN VITRO SYSTEMS.
. de Jong, Inst. Anim. Wutr., Bayer, Leverkusen, F.R.G.

7o evaluate naninal in vitro models, the effects of some
antimicrobials of different classes were compared & VFA
concentrations Ln two models based con mired rumen microcrga-
nisns as well as in vivo. In the first trial using batch
culturas 1, S, 10 and 25 pg/ml monensin, avoparcin and peni-
-illin were tested. Monensin dose—dependently enhanced pre-
Slomate production (by 10 to 26 ¢ compared with the control],
without affecting total VFA, Whereas avoparcin stimulated pro-
ocicnate only slightly {1 to 13 %) - bur sigmficantly ~ peni-
cillin substantially reduced propicnate as well as total VFA-
‘evels. A clear dose-effect relaticniship was absent after avo—
parcin. In the second trial the were tested in ru-
‘en-fistulated sheep. Whereas 15, 30, 60 and 120 ppm monensin
and 30, 60 and 120 ppm avoparcin dose-dependently enhanced
-wlar propionate proportions (frem 19 to 39 and 32 %, resp.),
penicillin (1 mgskg) transiently reduced and thereafter in-
cyeased propionate as campared to the initial values., Finmally,
a continuous rumen model (Rugitec) was used. Whilst 1 to 25
my monensin and avoparcin improved the fermentation in Rusi-
tec dose=dependently, permicillin adversily affected the fer-
mentation comparable to in vivo, In conclusicn, whilst hatch
sultures reliably predict the efficacy of ionophores, they
Ay hot do so for avoparcin and penicillin. Rusitec is a

L aromiging method to overcame suctl ShOrteomings.
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THE FLOY RATE OF NAN ANOD W-AMING N AT ABOMASUM IM CROSSBRED
CALYES FED URER TREATED STRAN SUPPLERENTED WITH BVYPASS PROTEIN

YINOD NUMAR mnd TEJ K. WALLID

Metional Dalry Resestch lnetitute, Karael 132 DGL, Indies

A & x 4 letin squars deaign experiment wes conducted on 4
crosebred cslves, e¢sch filted with & rusen and an abomsssl
cannula., The enimels were Fed 4 treatsent camblnations, viz.
T,} untrested whast atrsw &nd conoenkrate with 30% CNceks
(65UC). T,) wuntrested bstraw end concentrats thaviag HCHO
treated BHE (USTC), T,) ures trested amtraw with concentrete
having untrested cake (TSUC), and T,) Qtreetsd etraw and
cancentrete having trested ceke (TSTC), meintaining the R:C
rstlo of 63:3% fa ell the comsbinatiaone. The sverage TVFA ang
rvainel ssagnie concentrablane were highest on TSUC end lowest
an USTC diets. The varistion gaong the trestments waw
slgaificeant (P < D.01}. The flaw ratee of MAN, NANUN (nan=
aenonie nan-uras W), KDAN (net dlgestible end absorbable K,
derived by subtractlng ADFN frow NANUN] aad o-amino N, at
aboeasua, as ¢/d and sa g/kg apparently digested DM, showsd
significant variation aaocag Lhe Lresktaments (P < 0.01), with
the highest values on T5TL sng the lowest values on USUC dlet.
The valuen for NAN flow rates (mm ¢/d) wore &0.21 =+ 1.19%,
43.96 + 1.a8, 73,83 » 2.33 end 81.34 + 3-11 and far«{ -amino X
the carrespondlng veluee werTe 31.28 + 0.48, 37.4% o+ 0.46,

54.3% » 2.10 and 63.91 s 3.09 g far the trestesnts T, to T
reapectively. oeeaminag N wcsounted Par 2&.86 per cent af unla
flowing st aboessua. The rasults revesl that the Tesdiag of
urma trested atraw sloeng with HCHD trasted groundnut cake
tesulted LIn maximym sveilebility aof seumino N st ebomssus in
crosabred calves.
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