
PROGRAM 

20th BIENNIAL 

CONFERENCE ON RUMEN FUNCTION 

CONGRESS HOTEL, CHICAGO, IL 

November 7-9, 1989 

PRE-CONFERENCE MIXER - CONGRESS HOTEL 

(Lincoln Room) 

Tuesday, November 7 (8:00 - 11 :00 p.m.) 

PODIUM PRESENTATIONS (Gold Room) 

POSTER PRESENTATIONS (Francis I Room) 

Wednesday and Thursday, November 8 & 9 

Support for Mixer and for Coffee on Wednesday and Thursday Kindly Supplied by: 

American Cyanamid Company 

Hoffmann-la Roche, Inc . 

Lilly Research Laboratories, Division of Eli Lilly & Company 

Purina Mills, Inc. 

Moorman Manufacturing Company 

The Upjolm Company 



1) 

YRDNESDAY, November 8, 1989 
(Gold Room, Congress Hocel) 

MICROBIOLOGY PANEL - J. B. Russell, Panel Chairperson 

8:00 -- (Invited Paper): 
bacteria. C. W. 
McDermid, and A. 

Physiology of plant cell wall digestion by rumen 
Forsberg, J. Gong, L. Huang, M. McGavin, K. 
Matte, University of Guelph, Ontario , Canada 

2) 8 : 30 -- Cloning of an endoglucanase gene from Rwainococcus flave-
faciens. B. A. White, G. T. Howard, S. Rosenzweig, and J. H. 
Clarke , University of Illinois, Urbana 

3) 8 : 45 -- Cloning and sequencing of a :z:ylanase gene from Butyrivibrio 
£ibr;isolvens 49 and homologous DNA sequences in other strains of 
Bucyrivibrio. B. M. Mannarelli and S. Evans, USDA-ARS, 
Northern Regional Research Center , Peoria, IL 

4) 9:00 -- Outer membrane binding proceins are required for starch uptake by 
colonic Bacteroides. K. L. Anderson, L.A . Bedzyk , and A. A. 
Salyers, University of Illinois, Urbana 

5) 9:15 -- Cellulose fine structure and Its In tiuQ digestion kinetics. 
P. J. Weimer, J . N. Lopez-Guisa, and A. D. French, USDA-ARS, U.S. 
Dairy Forage Center, Madison, WI 

6) 9: 30 - - Effects of phenylpropionic acid on cellulolysis by Ruminicoccus 
albus in continuous culture. M. Morrison, R. I. Mackie, and A. 
Kistner, University of Illinois, Urbana 

7) 9:45 -- The digestion of barley, maize and wheat by selected species of 

8) 

10:00 

10:15 

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 Selenomonas rumina.ntium HD4. 
D. J. Nisbet and S. A. Martin, University of Georgia, Athens 

9) 10:30 -- Amino acid transport by a monensin-sensitive ammonia-producing 
n.uninal bacterium. G. Chen and J . B. Russell, Cornell University 
and USDA-ARS, Ithaca 

10) 10:45 -- 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 



11) 11:00 -- Anaerobic fungi are not always eliminated from the rumen by short­
term treatment with monensin. G. Gordon and M. Phillips, CSIRO, 
Blacktown, NSW , Australia 

12) 11:15 -- Resistant sporangia in anaerobic fungi allow survival outside 
.rumen. D. TJubah, M. S. Fuller, and D. E. Akin, University of 
Georgia and USDA-ARS, Athens 

13) 11:30 -- Effect of defaunation on gastrointestl.nal peptide hormones in 
sheep. P. P. Frumholtz , R. J. Wallace, and E. R. Orskov, Rowett 
Research Institute, Scotland 

14) 11:45 -- 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 

15) 12:00 -- Association of a temperate bacteriophage with a ruminal cellu­
lolycic anaerobe resembling Ruminicoccus albus T. Tadesc and 
M. T. Yokoyama, Michigan State University, East Lansing 

12:15 -- LUNCH 

AGRONOMY PANEL - J. C. Bur-ns, Panel Chairperson 

16) 1:30 -- (Invited Paper): Cell wall carbohydrate digestibility in 
ruminants: Plant imposed limits. D. R. Buxton, USDA -ARS, Dept. 
of Agronomy, Iowa State. University, Aines 

17) 2:00 - - 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 

18) 2:15 -- Evaluation of the CAPTEC controlled release devise for fecal 
output estlma.tion. J. C. Burns, K. R. Pond, J.M. Luginbuhl, and 
D. S. Fisher, Dept. of Crops Science and Animal Science , North 
Carolina State University, Raleigh 

2:30 -- BREAK 

PHYSIOPATHOLOGY PANEL - R. H. Dunlop, Panel Chairperson 

19) 2:45 .. (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 Guelph, Ontario, Canada 

20) 3:15 -- The effects of pllocarpine on ruminal and digestive character-
istics of beef steers fed on a high grain diet. J. Peters, The 
Upjohn Company, Kalamazoo, HI 

21) 3:30 - - The effects of ruminal lactic acidosis on blood x+ levels of 
calves . E. G. Crichlow, J. S . Kim, and M. D. McMullen, Dept. Vet. 
Physiol. Sci., Universi ty of Saskatchewan, Saskatoon, Sasktachewan, 
Canada 



PHYSIOPATHOLOGY PANEL (cont'd.) 

22) 3:45 -- Polioencephaloms.lacia (PEH) of calves associated with elevated 
I1J1JJen 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 (P'IH) 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 oak tannin extract coarpared 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 gylvestris (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 HEETING 

5:00 - 6:00 -- Posters in Francis I Room. Presenters should attend their 
own post;ers du.ring this interval. 

THURSDAY, Novellher 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 
strati.Eicat;ion. 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 nimen 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 



NUTRITION PANEL (cont'd) 

29) 9:00 -- Sluicing through the nimen. J. D. Garza, J. Zorrilla-Rios, and 
F. Owens, Department of Animal Science, Oklahoma State University, 
Stillwater 

30) 9:15 -- 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 

31) 9:30 -- 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 

32) 9:45 -- Energy supplementation to rotationally grazed dairy cows. 

33) 

10:00 

10:15 

L. C. Solorzano, P. E. Naasz, J. S. Liesman, B. B. Bartlett, H. F. 
Bucholtz, and R. S. 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 (Pennisetum clandestinum) and 
pangola (Digitaria decumbens) grasses. J. R. Carpenter, S. Y. 
Iha, and R. Y. Niino-Duponte, Department of Animal Science, Univer­
sity of Hawaii, Manoa, Honolulu 

34) 10: 30 - - Microbial ferwencat:ion and site of nutrient; digest:ion in st:eers 
fed diets varying in forage and energy sourca. L. Kung, Jr., 
R. S. Tung, and B. R. Carmean, Department of Animal Science, Univer­
sity of Delaware, Newark 

35) 10:45 -- Tot:al 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 

36) 11:00 -- 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 

37) 11:15 ·· Reproductive para.meters 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 University, Brookings 

38) 11:30 -- 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 

39) 11:45 -- 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) 

MICROBIOLOGY PANEL 

40) 

41) 

42) 

43) 

44) 

Cellulose digestion and cellulase regulation and distribution in ffi.Q­
bacter succinogenes S45. L. Huang and C. 'W. Forsberg, University of 
Guelph, Ontario, Canada 

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

Heterologous expression of genes for xylanolytic enzymes from Ba.cteroides 
species in Bacteroides fragilis and Escherichia coli. T. R. t.rhitehead and 
R. B. Hespell, USDA-ARS, Northern Regional Research Center, Peoria, IL 

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

Interaction of .nnninal bacteria in the production and utilization of 
dextrins fr0111 soluble starch. M.A . Cotta, USDA-ARS, Northern Regional 
Research Center, Peoria, IL 

45) Degradation of barley straw, ryegrass and alfalfa cell walls by 
Clostridiu.m longisporum and Ruminococcus al bus. V. H. Vare 1, A. J. 
Richardson, and C. S. Stewart, USDA-ARS, Roman L. Hruska U.S. Meat Animal 
Research Center, Clay Center, NE, and Rowett Research Institute, Scotland 

46) Evidence of inhibition of cellulolysis In 
glucose, cellobiose, and soluble starch. 
University of Illinois, Urbana 

an anaerobic rumen fungus by 
M. Morrison and R. I. Mackie, 

4 7) Degradation of wheat straw and alkaline hydrogen peroxide treated wheat 
straw by Ru.minococcus flavafaciens and Rumlnicoccus albus. A. A. Odenyo , 
R. I. Mackie, and B. A. \.lhite, University of Illinois, Urbana 

48) Stimulated 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 

49) Cell surface structures of ruminal cellulolytic bacteria. 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 

50) Effects of microminerals on the growth characteristics of cellulolytic 
nnninal bacteria. D. C. Sangwan, R. I. Mackie, and B. A. t.rhite, Univer­
sity of Illinois, Urbana 



MICROBIOLOGY PANEL (cont'd.) 

51) ATPase-dependent energy spilling by the rumina.l bacterium Streptococcus 
bovls. J. B. Russell and H. J. Strobel , USDA-ARS and Cornell University, 
Ithaca, NY 

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

53) In vitro and in vivo 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, Ml 

54) Selenomona.s rumlnantium HD4 fermentation and cell yield response to limit­
ing and non-limiting concentrations of a.nm,nium chloride . S. C. Ricke and 
D. M. Schaefer, USDA-ARS and University of Wisconsin, Madison 

55) Activities of a.mmonia-a.ssimila.tory enzymes of Ruminococcus fla.vefacien,s 
FDI. P. A. Duncan and R. I. Mackie, University of Illinois, Urbana 

56) Transformation syst:ems of plasmid constructions for use in Bacte.roides 
ruminicola. A. M. Thomson and H.J . Flint , Rowett Research Institute, 
Scotland 

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

58) /fore cloning of endoglucanase genes from Ruml.nococcus f lavefaciens. 
V. K. Gupta, G. T. Howard, S. Rosenzweig, and B. A. White, University of 
Illinois, Urbana 

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

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

61) Growth cha.racterist:ics of dihydroxypyridine-degrading bacteria (isolates 
32-24). C. S. McSweeney, R. I. Mackie, and M. Morrison, University of 
Illinois, Urbana 

AGRONOMY PANEL 

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, '!Jest Lafayette, IN 



PHYSIOPATHOLOGY 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) Photos@nsitivity 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 S. R. Rust, Dept. of Animal Science, Michigan State Uni· 
versity, East Lansing 

NUTRITION PANEL 

65) Evaluation of a rapid enzyme/detergent procedure to quantify bacterial 
crude prot:eln (CP) in digest;ive residues of forage-fed ruminant:s. K. A. 
Mowell and L. D. Bunting, Dept . of Dairy Science, Louisiana State Universi t y , 
Baton Rouge 

66) Effects of energy level, feeding frequency and bacterial isolation tech­
niques on bacterial composition and flow at the duodenum of steers. H.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 rylose as a rumen escape marker . J. Zorrila·Rios, J. D. 
Garza, and F. Owens, Dept. of Animal Science, Oklahoma 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, Iowa State University, Ames 

70) l.!l 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 inoculant additives on nutrient ut:Ilization of a 
hay-crop silage during continuous cult:ure. 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 a.lfalfa. hay on nutrient; 
digestibility and lactat:ional performance of mid-lact;ation Holst:ein 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. R. Barcena-Gama, 
R. S. Swingle, M. H. Poore , and J. A. Moore, Dept. of Animal Science, 
Universi ty of Arizona, 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 Califor nia, El Centro 

76) C11D1Ulative 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 

77) The significance of chewing during eating and Z'Ul1Jina.tion on forage 
digestion in cattle. Y. Dong, A. S. Vaage, C. Campbell, and J. G. 
Buchanan -Smith , Dept. of Animal and Poultry Sc ience, University of Guelph, 
Ontario , Canada 

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

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

80) The flow rate of non-a.DRDOnia Nanda-amino Nat abomasum in cross­
bred calves fed urea-treated straw supplemented with by-pass protein. 
V _ Kumar and T. K. Walli, National Dairy Research Institute, lndia.n Council 
of Agricul tural Research, Karnal, 132001 India 

PANEL CHAIRPERSONS: 

AGRONOMY J. C. Burns 
MICROBIOLOGY J. B. Russell 
NUTRITION J_ T . Huber 
PHYS IO PATHOLOGY R. H. Dunlop 

Chairperson -- H.J. Allison 

Treasurer -- J. R. Russell 

Arrangements S. F. Kotarski 

STEERING COMMITTEE: 

R. D. Hatfield 
H. T. Yokoyama 
F. N. OWens 
R. H. Dunlop 
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l) 

WEDNESDAY , November 8, 1989 
(Gol d Room, Congress Hotel ) 

KICROBIOLJ>GY PANEL - J. B. Russ el l , Pane l Chairperson 

8:00 -- (Invited Paper): 
bacteria. C. W. 
McDe rmid , and A. 

Physiology of plant cell wall digestion by rumen 
Forsberg , J. Gong, L. Huang, M. McGavin, K. 
Matte , Universi ty of Guelph, Ontario, Canada 

2) 8:30 -- Cloning of an endogl ucanase gene from Ru.minococcus flave-
faciens . B. A. Wh i te , G. T . Howard, S . Rosenzweig , and J. H. 
Clarke , University of Il l inois, Urbana 

3) 8: 45 - - Cloning and sequencing of a xylana..se gene from Bucyrivibrio 
fibrisolvens 49 and homologous DNA sequences in ocher strains of 
Butyrivitn::i o . B. M. Mannar@ 11 i and S . Evans, USDA-ARS , 
Northern Regional Resea rch Center, Peoria , I L 

4) 9: 00 - - Outer membrane binding proteins a.re required for search uptake by 
colonic Bacteroides . K. L. Anderson , L.A. Bedzyk , and A. A. 
Salyers , Un ive r s i t y o f Il lino i s , Urbana 

5 ) 9 : 15 -- Cellulose fine structure and its in~ digestion kinetics. 
P . J. We i mer, J . N. Lopez-Guisa, and A. D. French, USDA-ARS, U.S. 
Da iry Forage Cent er, Madi son, WI 

6) 9 : 30 - - Effects of phenylpropionic acid on cellulolysis by Ruminicoccus 
albus in continuous culture. M. Morrison, R. I . Mackie, and A. 
Kistner, Universi ty of Il linois , Ur bana 

7) 9:45 -- The digestion of barley, maize and wheat by selected species of 

8 ) 

10:00 

10:15 

nnninal bacteria . T. A. McAllister, L. M. Rode, K. -J . Cheng, 
C. W. Forsberg , and J . G. Buchanan- Smith, Agriculture Canada and 
University of Gue lph , Canada 

BREAK 

Factors affeccing laccate uptake by Selenomonas ruminantiu.m HD4. 
D. J . Nisbet and S. A. Martin, University of Georgia , Athens 

9) 10 : 30 - - Amino acid transporc by a monensin-sensitive ammonia -producing 
rumina.l bacterium. G. Chen and J. B. Russell, Cornell Un i versity 
and USDA-ARS, Ithaca 

10 ) 10 : 45 - - Effect of monensin challenge on sodium and potassium concentra ­
tions in monensin-resistant and monensin-sensitive strains of 
Bacteroides rum.inicola. M. C. Morehead and K. A. Dawson, Uni -
versity of Kentucky , Lexington 



11) 11: 00 - - Anaerobic fungi are not always eliminated from the rumen by short­
term treatment with ioonensin. G. Gordon and M. Phillips, CSIRO, 
Blacktown, NSW , Australia 

12) 11:15 -- Resistant sporangia in anaerobic fungi allow survival outside 
rumen. D. Wubah, M. S. Fuller, and D. E. Akin, University of 
Georgia and USDA-ARS, Athens 

13) 11:30 -- Effect of defaun.ation on ga.strointestlnal peptide hormones in 
sheep. P . P. Frumholtz, R. J .. Wallace, and E. R. Orskov, Rowett 
Research Insti t ute, Scot l and 

14) 11:45 -- Post-prandial pH moderation by .nmtinal ciliated protozoa in cattle 
fed a high-grain diet. T. G. Nagaraja, G. Towne, and A. A. 
Beharka, Kansas State University, Manhattan 

15) 

16) 

12:00 -- Association of a temperate bacteriophage with a 
lolytic anaerobe resembling Ru.minicoccus ~ 
M. T. Yokoyama , Michigan State University, East 

12:15 -- LUNCH 

AGRONOMY PANEL· J. C. Burns, Panel Chairperson 

ruminal cellu­
T. Tadesc and 
Lansing 

1:30 •· (Invited Paper): 
ruminants: Plant 
of Agronomy, Iowa 

Cell wall carbohydrate 
imposed limits. D.R. 
State University, Ames 

digestibility in 
Buxton, USDA -ARS, Dept. 

17) 2:00 •· 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 

18) 2: 15 - • Evaluation of the CAPTEC controlled release devise for fecal 
output estima.tion. J. C. Burns , K. R. Pond, J. M. Luginbuhl, and 
D. S. Fisher, Dept. of Crops Science and Animal Science, North 
Carolina State University, Raleigh 

2:30 •• BREAK 

PHYSIOPATHOLOGY PANEL · R. H. Dunlop, Panel Chairperson 

19) 2:45 -- (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 Guelph, Ontario, Canada 

20) 3:15 -- 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 

21) 3: 30 - - The effects of ru:minal lactic acidosis on blood K+ levels of 
calves. E. C. Crichlow, J. S. Kim, and M. D. McMullen, Dept . Vet. 
Physiol. Sci., University of Saskatchewan, Saskatoon, Sasktachewan , 
Canada 



PHYSIOPATHOI.DGY PANEL (cont'd.) 

22) 3:45 -- Polioencephalomalacia (PEH) 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 oak 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 Iwom. Presenters should attend their 
own posters during this interval. 

THURSDAY, November 9 
(Gold Room) 

NUl'.RITION PANEL -- J. T. Huber, Chairperson 

26) 8:00 ·· (Inv-ited Paper): Effective fiber and its role in rumen function 
and productivity of the dairy COtf. 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 polyet:hylene 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 



NUTRITION PANEL {cont'd) 

29) 9 :00 -- Sluicing through the rumen . J . D. Garza, J. Zorrilla - Rios, and 
F. Owens, Department of Animal Science, Oklahoma State University, 
Stillwater 

30) 9:15 - - A compartmental model to describe ruminal in situ digestion. 
J . van Milgen, M. R. Murphy, and L. L. Berger , Depar t ment of Animal 
Sciences , University of Illinois, Urbana-Champaign 

31) 9:30 -- 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 

32) 9:45 -- Energy supplementation to rotationally grazed dairy cows . 

10 :00 

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

BREAK 

33) 10: 15 Impact of type and level of protein or energy supplemencation on 
in vitro digestibility of kikuyu (PennisetWD clandestinum) and 
pangola (Digitaria decumbens) grasses . J. R. Carpenter, S. Y. 
Iha, and R. Y. Niino-Duponte, Department of Animal Science , Univer­
sity of Hawaii, Manoa, Honolulu 

34) 10:30 -- Hicrobial fermentation and site of nutrient: digestion in st:eers 
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 

35) 10:45 -- Total starch and relative st:arch availabilit:y of feed grains. 
M. H. Poore, T . P . Eck , R. S. Swingle, and C. B. Theurer, Department 
of Animal Science, University of Arizona, Tucson 

36) 11:00 -- Acid or forma.ldehyde treat:ment 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 

37) 11:15 -- 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 University, Brookings 

38) \ 11: 30 - - Rumen cation and methane responses to diet addit:ions of Na, K, 
and/or lasalocid. D. E. Johnson, H. P. Phetteplace, and W. V. 
Rwnpler, Department of Animal Science, Colorado State University, 
Fort Collins 

39) 11:45 -- Impact of NaCl intake on rumen digesta kinet:ics . J. Zorrila-
Rios, J. D. Garza, and F. Owens, Department of Animal Science, Okla­
homa State University, Stillwater 



POSTERS 

(Francis I Room) 

MICROBIOLOGY PANEL 

40) Cellulose digestion and cellulase regulation and distribution in Fibro­
bacter succinogenes S45. L. Huang and C. W. Forsberg, University of 
Guelph, Ontario, Canada 

41) ~-Galactosidsse activity of Fibrobscter syccino&enes S85. 
P. Javorsky, S. F. Lee, A. M. Gibbins, and C. W. Forsberg, University of 
Guelph , Ontario, Canada 

42) Heterologous expression of genes for xylanolytic enzymes from Bacteroides 
species in Bacterpide9 fragilis 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 Ruminicoccus 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 

44) Interaction of ruminal bacteria In the production and utilization of 
de:x:trins 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 longisporum and Ruminococcys ~- V. H. Varel, A. J . 
Richardson, and C. S . Stewart, USDA-ARS, Roman L. Hruska U.S. Meat Animal 
Research Center, Clay Center, NE, and Rowett Research Institute, Scotland 

46) Evidence of inhibition of cellulolysis in 
glucose, cellobiose, and soluble starch. 
University of Illinois, Urbana 

an anaerobic rumen fungus by 
M. Morrison and R. I. Mackie, 

47) Degradation of wheat; st;raw and alkaline hydrogen peroxide treat:ed wheat 
straw by Ruminococcus flavefaciens and Ruminicoccus albus. A. A. Odenyo, 
R. I . Mackie, and B. A. White, University of Illinois, Urbana 

48) Stimulated cellulose degradation in co-cultures containing yea.st and 
cellulolytic rumen bacteria. K. A. Dawson, G. A. Harrison, K. E. Newman, 
and S. Jenkins, University of Kentucky, Lexington 

49) Cell surface st:ructures of ruminal cellulolytic bact:eria. 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 

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 Illinois , Urbana 



MICROBIOLOGY PANEL (cont'd.) 

51) ATPase-dependent energy spilling by cite rumlnsl bacterium Streptococcus 
bovis. J. B. Russell and H.J . Strobel, USDA-ARS and Cornell University, 
Ithaca, NY 

52 ) 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 

53) In vitro and in vivo 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, Ml 

54) Selenomonas ruminantiu.m 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 

55) Activities of ammonia-assimilatory enzymes of Ruminococcus flavefaciens 
FDl. P.A . Duncan and R. I. Mackie, University of Illinois, Urbana 

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

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

58) /fore cloning of endoglucana.se genes from Ruminococcus Elavefaciens. 
V. K. Gupta, G. T. Howard, S. Rosenzweig, and B. A. White, University of 
Illinois, Urbana 

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

60) Restriction/modification syst:.ems in Ruminococcus albus 8 and Ru.mmococcus 
flavef?ociens FD-1. M. Morrison and B. A. White, University of Illinois, 
Urbana 

61) Grovt:.h characteristics of dihydroxypyridine-degrading bacteria (isolates 
32-24) . C. S. Mcsweeney , R. I . Mackie, and M. Morrison, University of 
Illinois, Urbana 

AGRONOMY PANEL 

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 



PHYSIOPATHOLOGY PANFJ.., 

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 oE cattle grazing alfalfa pastures. M. L. Schlegel, 
C. J . Uachenheim, M. E. Benson, J. R. Black, W. J. Moline, H. D. Ritchie, 
G. D. Schwab, and S. R. Rust, Dept. of Animal Science, Michigan State Uni­
versity, East Lansing 

NUTRITION PANEL 

65) Evaluation of a rapid enzyme/detergent procedure to quantify bacterial 
crude protein (CP) in digest:ive 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 flaw at: the duodenUJ11 of steers. M. J. 
Cecava, N. R. Merchen, L. L. Berger, and G. C. Fahey, Jr., Dept. of Animal 
Sciences, University of Il linois, Urbana 

6 7) Influence of prot:ein degradation and diet type on Ee.rment:at:ion 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-Rios, J. D. 
Garza , and F. Owens, Dept. of Animal Science, Oklahoma State University, 
Stillwacer 

69) Effects of Cr concentration and particle size of mordant:ed 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 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 associat:ion with and NDF digestibility oE uncreated and 
ammoniated Bermuda.grass hay. D. B. Vagnoni, W. M. Craig, and R. N. Gates, 
Louisiana State University Agricultural Center, Baton Rouge 

72) Effect of @IJZyme and inoculant additives on nutrient utilization of a 
hay-crop silage during continuous cult:ure. 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 alfalfa hay on nutrient 
digestibilit:y and lactat:ional performance of mid-lact:ation Holstein cor,,,s. 
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 
starch In 65 and 90i concentrate diets for steers. 
R. S. Swingle , M. H. Poore, and J. A. Moore, Dept . 
University of Arizona, Tucson 

ruminal digestion of 
J . R. Barcena-Gama, 

of Animal Science , 

75) Influence of level of feed intake on characteristics of digestion of dry­
rolled versus scea.m-fla.ked corn based finishing diets . R. A. Zinn and 
M. K. Song, Dept. of Animal Science, Universi-r;y of California, El Centro 

76) C1111RJ.lative effects of dietary concentrate level on site and extent of 
forage fiber digestion in lambs. D. W. Kennedy and L. D. Bunting , Dept. 
of Da i r y Science, Louisiana State University Agriculture Center, Baton Rouge 

77) The significance of chew-Ing 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 

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

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

80) The flow rate of non-amnonla N a.nd a-amino Nat abomasua 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 Agricul t ural Research, Kamal, 132001 India 

PANF.L CHAIRPERSONS: 

AGRONOMY J. C. Burns 
MICROBIOLOGY J. B. Russel l 
NUTRITION J. T. Huber 
PHYS IO PATHOLOGY R. H. Dunlop 

Chairperson -- H. J . Allison 

Treasurer -- J. R. Russell 

Arrangements S . F. Kot.a.rski 

STEERING COHMlTIEE: 

R. D. Hatfield 
11. T. Yokoyama 
F. N. OWens 
R. H. Dunlop 



1 
PHYSIOLOGY OF Pl.AJIT CELL '-'ALL DI GESTION IIY 11.UHEN BACTERIA 

c 11 . Fonh•ce· J cone Hu~ne I'! McC«vtn ic ttcP:arnid w 
A, Matte , Dcparcrr,,nc of Microbiology. Unive~sity of Gu .. lph , 
Guelph , Ont., NlG 2111 

Plane cell ~all• ~re a ncsh of cross-linked po1 ,,..,_rs 
consisting primarlly of cellulose and he,miccllulase. 
Dige.s tion rcqu.i re!!. t.hc ?Tesence oE a broild t'ange i!Zlf •nzym.es 
s~rat.e5ically lacacod Co ~cq1.Utnt. i a l l y cleave differ4nt typ~s 
of g:lyco~idic ;ind estor linl<«&"-S , ~nd ~<>pt:ida b<>nds . The 
r.a jor fibrolytic rumen baccHia as exea.plified by fibrnboss;sr 
succjn<>gcn!!• app ear to possess ""'ny of th., ph)·siologkal 
~daptatians se=ingi y necessary for dig.estion of ce ll walls. 
They bind to cellulos e and secrete a broad range of cellulases 
~ml he10ic"llulas"s at ch" cell surf.ice which hydrolyse plane 
polymers . The ~egul9c i on of ~ynthRsi$ ~nd ~~cr4tion of th~se 
~nzyme:; i n f . ~tL-cc:.inoe;0n11s;: h 9i b ean JHH"ti•lly -t-h.aract:erized 
by &roYth cxpcrin~nta, inm.uno logic, l •n•lyaia of the aepara~e 
cclluh~o "n1.ya,es during gro•Jth o f c~ll•, ~m:I froru the D~A 

lscqu•ncc oc the m J gene Yhich codes for •ndogluc.n••· 3. 

3 
cram.a;; 1,1,tt) s~ OF A XiIJINillSE ~ :fKM B1l'XFJYlBBIS) 
nBRISQ™ sIFA.IN 49 Nm FDDI.00:ll> rnlll. ~'ENCE. m amER 
5'lP.AINS OF lm"i.RIVIBRIO. B. M. '911iMi'18fJIJ AND 6. E.YN§. NlsFIC, 
~, USa.\, PEIJRIA, IL 61604. 

A gene acdirq ror xylMa&e activity, ~. fran the aJ'lamalic 
rum:inaJ. l:iaocteriurn art:yrlyilrio fibrisolyens strain 49 was 
cl.med into Escher:ichia S2il.li JHS3 usin:J plasaid p)Cl.9. 'lhe 
gene was locatod on a 2. 3 kb rm. insert cnnpoeed of two 
adjacent J:&QBI f~ of 1.65 an:i 0.65 kb. E:lcpressicn ot 
xylanase activity reg.iired parts of both~ segments. In 
~- mli the clooad xylanase enzyme renainEd cell associated. 
the enzyme exhibitad m ar.!biinairlase, oellulase, 
<>-qluoosidase, or xylosimse activity. 'ftllE! isoelectric 
p:iint ot the cloned protein 1o0S ~t.ely 9.8., and~ 
xylanaae activity \<laS cbtained at J21 5.4. '!he mclecti.cle 
seq.ien:::e ot the l, 5"l5 base pair ~-~ seglllllrlt from the 
1). fibrisolv:ens du'.~ that irci.llde6 ~~gene was 
determine:l.. M cpall ~ frame \<laS fo.m tle.t araidei for 
a p:il~ or 411 amino acid residues of ,6,664 daltais. A 
p.ltative riboscrie birrlirg site, prtm:Jt:er, ard leader seq..ienoa 
were idantified. Calpll'isai of the ~ protein sepenoe to 
that of the ~ protein !ran alk.a.J.ophilic H@qj nus Ip. strain 
C-125 ~e:i a::nsiderable har0logy with 37l identical 
r.icb3s or conservative~- 'Iha clanad xyl.anue gene 
hzttidize:i 6tr'Clngly to ~ ~ in only two of 
five clase.ly related B.Jtyrivibrlo strains1 t:1-. 9lll9 appMred 
to be absent in the other t:h.rea. 

5 
CEUJJLOSE F1NE STRUCTIJRE AND ITS IN VITRO DlGESTION 
KINETICS. P.J. \Ve.imer, J.M. Lopcz-Guisa., and A"D, French. 
USDNARS , U.S . Dairv Foraee Rese~ith Center. MadJson. WI S3706. 
and Southern Regional Resemh Center. New Orie.ans L·\ 70124. 

'The kinetics of i.n vicro dige'5tion o f , ·arious pure celluloses by mixM rumen 
nticroflom were ex:unincd following e~traetion of reslidual cellulose .,., th a 
n\Odifi,oo detergent procodurc. A lJ digestions l'ic firS.t or{!er rate equation~ that 
incorporated discrete lag rimes. Kinetic par.lit'leters were.c.ompared lO re.Jative 
crystallini1ies detern1ined by x•my diffraction. and to C$1:imatc.J gross spcdfic 
swfaet: m= (GSSA) ofme different !),pes of cellulose. GSSA was deter• 
mined by optical micro:;c-0py and was based on smoorb cylindrical or square• 
prismatic modds of the p:mick:s. F01' celluloses llaving similar crystallinitics 
and simple no□-aggrciµriag particie morphologies, the fennemation rate 
consmms displayed s.trong positive correlation (~.98) with GSSA; lag times 
displayed a str0ng neg.i1ive conelation (rZ-0.93) with GSSA. Crysaallinity had 
less effect on digestion kinetics. SwelUng of micro,.,'t)'stallinecellulo:se with 
72-77% phosphoric acid y,elde,;I subsu-ates which .,.'et'C slightly m:ire rapidly 
fermemed. Treo.1ment with higher C011cemr.itions o.f phosphoric acid resulted irt 
a less cr(S(alliac materials which were nevenheless fermentetl more slowlv. 
apparer.~y due to partial oonveTSion of the ~1~lline l3nice from lhe type i to 
the type II al lomorph . The depender,ce of rate on GSSA suppons proposals lhat 
the ccllulolytic enzymes of ruminal oocieria are predornimlmly surface oound 
rather than exrracellulllr. The dccl"C3sed rate of digestion of sa,mples comaining 
some cellulose II suggests that rumirutl ors:anisms do not rapidly ~Pl to 
utiliz.ntion oi' different cellulo~e fom15, 

2 
CLONING OF Atl EtlOOGLIJO,Nt\SE CENE FR0.'1 Rull'linoco-ccus 
fl.a v e f ..ic.ien s. P.. . ,, . 1,,,1-ijcg· C I - Hm.rard s P. O:fADzwedg end 
J. H. Cl .. rke, Dept. of J\niiu l Sci. . • l'.nivcr•ity of Ill inoi$, 
Urb3ns.-Ghs.mp4ign, IL 61801 

An andosluc.on.a.$G g•rna c~rn 1,1as isoiaud ft:om genom ic llbr;;ry of 
Rum i no,cocc.-us fl,3vef.1ciens F'D · l DN"A ai;.orH•truct.ed. uidng ch• 
EscherLCh lli coll bo.cte<loph"-6" .I. •;ector, .I. ZAP II. The 
rec.omb inane ph-age pros.,ny ""'" screened for .,., llulolytic 
s.ccivicy b:,· placing on £ . c., Ii in sofc agar O'let:lay containing, 
l.Oi (w/ v) 0stsz in brillbnc red • hy<! ro xye chy t cellulose (O SR­
HEC), A.n 01\R·HEC po si c.i ve r ecombine.nc phage design-aced FDl-37 
..... s purified .ond the plasnid Ya s e xci sed f,<>m ,ecombinanc µhag.., 
u•ing R._-.. he l pcrph.ogQ ,.n,d rQ,;cued in £ . cn li X[. • l • l!lua. The 
plasmid design~ted pBA.~101 harbored 2 EcaRI tr .. gements of 2.65 
4nd '.l. '.l 7 k llobdses ( kb ) f r ,:,a /i.. f l s.v~f ~c ier1s in che £. coli 
vector pBluescripc. Souchern bloc &na l ysis us i ng ~p. labe l led 
probe hybrid [zed ,..it.h R . fla,•efBciens FD -1 DNA confirmlng che 
origin of DN,I, in~•rt . Th~ probe did not hybridi~• v i th other 
cndogluc .. na$e f,enea fn>m /I:. tla,·efacan,; dcaignatcd eel A. 
( pM.EB200) .1nd c.e- lC. Sub!.tr-~t.• s:pG:.r;ificity of the P,;e:rwt ancodctd 
b " c..his clon~ ;.,.!';; 1,,,•e:l 1 il.si .;i.n ct;t;tc:ns:ive. r«s:t.ri.ct.ion map 1,,,·i.l i be 
pre•ented. 

4 
OUTER 1£MBRAtlt 8Ull)tNG PlVl"EHIS II.RE ~IRED FOR STARCH UPTAU: 
BY C0! .. QUC BAC'l'tliOI DES. K. L. Ander:son I I.. A. lledzylc I and 
A. A. sa1ye~. ~t. Klcr-oblology, Univer3ity of Illinois, 
Urbana, IL 61801 
Most colon1c and rwninal Bacteroides readily uti l ize starch, 
n-owever the genetic manipulabi l ity of the colonic strain, 8 . 
theta lotaom i cron, enables a more detailed study of the starch• 
degradation mechanisms . Starch-degrading enzymes in B. 
thetaiotaomicron are apparent ly cel l a~soc t ated and not 
excreted as extracel lular en~y,r,es. [nstead, enzymatlc 
degr-adation of starch depends on transport1ng the molecule 
into the p,eriplasmic s~ace. This involves binding stareh to 
the outer cell surface by binding sites composed or a prott1n 
or protein complex. Transposon-generate<I mutants or~­
thetaiotaCJC11iaran retained norma l l evels or enzyaatlc act1vlty, 
yet were unable to grow Oil st.areh. These mutant.$ were fl)1.Jnd 
to be deficient in starch bin<ling. This der1c1ency lr.d 1cates 
such binding is required for starch ut111:at i on probably .u a 
prelude to transPQrc1ng the stan::h m0le·cuie through the outer 
memirane. Additional studies demon.,trate<I that binding 
involves at least two components; one with an a.ffinity for 
l.al"j!e gluco-u oliaomers ( >G6), the second with a high affinity 
tor 1111.ltodextrin:s (G~-G7). The mutat i ons in these mutants 
appea.r to b4 within a 20 kb region on the ahroaosome, while 
Qlt.ations 1n other starch binding mutants are appaNntly 
out.side or this Nlgicm . Thi.II suggests that the starch 
ut11Lzat1on sy:stftl in'rOlves nwrierous genes in several op,erons. 

6 
Ef'l'ECT OF PHEtlYLPR0I'IONIC ACID ON CEUJJl.01.YSIS 8Y RI.r,~I,WXOCCUS 
AflWS lN CONTINUOUS CUUlJRE. M M+".' •20· 1t 1 t(ackie and A 
~. i>epc. cf Anillllll Sd. , Uni•;~csicy of Hliooi.~. 0rbana­
Ch.Au:paign, I L 61801 

The likeli.hood ch ac pheny lpropion.ic aeid ( PPA) could acirw i ate 
c!!!llu1oly s i.s in st.r,;ains: oC Ru.minacoc.cus .. :dbus: at.her than c.hose 
alnad)· r<1port"-d , w1s confirmed i n preliru in,«i: 5tudia5 in 1o-hich 
thre" South African strains "ere ,gro= on [U- 'CJ -cell ulose . 
On~ strain . R . .i l bu.$" Ci:6J. , \ri"i:1!5 g.ro·lJll i n .1 c o ntlnuo t.U cult.ur~ 
appar;, tus d"signed for use ..,it.h solid substt:ates such as pabbh 
mill~d c~llulos:e. K~.a.s:urcDQTit.~ ware lll.ilde once bacterial 
-po-pula~ions h.a.d rei1,:;:.he·d. 5te,.i.dv .s;t:.ate. ~c a di lut.ion r.1.c.e: of 
0 . 17/hr . The extent of cellulose disapp.,arance vas 41 . 1, J~ . 7. 
90.2 and 86.9, 4nd volumetric solubili~ac!on race va• 10).0, 
97 . 9 , 215.S «nd 2)0,4 11<g/l/h for control , PAA, PPA and PAA phu 
PPA. s;cown culi::uras , respectivel y . Phase contr-.5t micrographs 
clearly revealed th4t PPA had a· s!snifkant sclmulacory effect 
upon the total number cf adherent ce l ls. Hovever , the relative 
prcpccticn of a4h"r"nt t o non-adhe rent ce ll5 r~main• to be 
dC1termined . The result-s "'ere lt>d1c4t:ive of an eff .. ct fr,;,n. PPA 
noc only on che l<ineti.c• oc ccllulo•e hydrclysis but also on 
the popuhtion <le ns it)' o f cellulolyck microorgani$■ 5. l'urti>cr 
s cud1ea of the physiolcgy of PPA uti lization are varranced 1n 
r h e qul!SC. c.o underst:,;;md ,;;md i::Jp:-ov-e the e.xist.i n s con.str3.1n(s co 
tiber d•gradation. 
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The digestion of barley, 111.!.ize and wheat by selechd species of 
r
1
umln&l bacteria. T. A. HcJ,l 11ster•. L. H. Rooe. l:;: . -J. Cheng, 
C. H. Foresbgrg, and lJ. G. Buchanan-Smith. Agricu l turg 

Canad&, Lethbridge, Alberta, ana lunl verstiy of Guelph, 
Guelph, Ontulo. 

Differences in tM digestion cf barley (B), m~he (H) and whMt 
CW) by three major rua ina l starch-digesting bacterial species 
were characteri,ed. serepeococeu.., bovis 26 (Sb), !h.iminob...,-ter 
a.,.,1ophilus 50 (Ra) and But9rivibrlo Eibrisolwens A38 (Bf) were 
incubated 1n quadruplicate via ls containing artificial m~dia 
and 0.5 g of B, Mor H. Tr lpl lcate vials were ana1)'4ed for 
starch and ammonia &fter ~. 8, 12, 24, 48 and 72 of anaerobic 
Incubation. The fourth via l was used for scanning electron 
microscopy ($EM). The rat& of ~tarch digestion in &11 grain 
ty~@s was greater (P<0.001) for Sb than for Rb or Bf. Starch 
digestion by Sb was g-rnter tn H C.'<0 .00 1) than in B or H, 
whereas starch digestion by Ra was 9reater CP<0.05) 1n B than 
in Mor W. Bf digested starch in Sand M to a similar t•tent 
but was virtually unable to digest the starch in H. Aamoflia 
production by Bf was greater (P<0.001) from H than from B or 
H. SEM revealed that starch granules were the lnltial coloniza­
tion sites in all grains for Sb and Ra, but not for Bf. Th@r@ 
was subseq·uent colonization, but 011ly superHclal dlgestion, or 
H starch granules by Bf. Varlatto11s in the endospenn structure 
of cerea 1 grains contribute to the di ffere·nth.l effei;tiveness 
with w'hich amylolytic species can utll,ze cereal starch. 

9 
AMINO ACID TRANSPORT BY A MONENS[N-SEJ-;SITIVE 
AMMONIA -PRODUCING Rl:l\llt\A L BACTERIUM . ~ a11~l Lil. 
R..11..utll.. Dcp1. An imal Science. Cornell llnh·ersicy and ARS-USIJ.\, 
lcluca. NY 141!.53 

Strain F. a Gram-pos itive rnd . grew rap id)>" with glu1acna1c or 
glut3min~ as an eacr~y rnurce in lbc pre5CllCC bu1 not 1he absence 
of Na. Moncnsin . .a sodium/proton antipor1e:r . .;-0rupletely inhibited 
bactcri2I i rowth ~nd significantly redu<:ed ~mmonia produccion 
(85%). but ~ proconophorc and ,·a.liaomycin had llulc dfocc. A 
proton ATPase inblbhor had no effecc. Tran:s;pon was bipbasic 
showing unusually high ra,es a, higb subscu1c co•nccntrations. A1 
lo w substrate concentrations (<100 uM) . 1he Km ,·alues for glutamate 
and glucaminc .,,,ere 4 and 11 uM. n:s.pcccivdy. Ex.h carrier could be 
driven by a chemica l gradt.ent of sodium. An anificial /J. V or Up H 
was unable 10 drive 1ra.11spon e,·en if s(H;!ium 1t,•as pre.sent. The 
glutamacc carric-r had a s ingle binding site for so,diurn v.·ith a Km of 
21 mM; ch,e gl~iam lne c ~rricr ap peare4 to haYc 2 bladimg sices and 
thc Km was 2.S mM . Hi$1idit1e and ~rtnB were also rapidly 
crnnspor1ed by so-dium dcp<.nden, sy:1:1ems. bm serine aloae did not 
allow srowch even H sodium was present _ Bcc3usc c~ponentially 
growing cells at pH 6. 7 b.)d llnlc ti. Y ( ·3 mV) a~d a sligbll)' reversed 
ZA pH (+ 17 m\l), it app,earcd thal the membr.1no bioe~crgetks of 
s train F '""'"" solc.[y de.pendent on a sodium circulat ion. 

11 
,.MAEROl!IC FUNGI ARE NOT ALWA'.iS ELIHit-lATED FROM TflE !H~ BY 
SRORT-TER.11 T!t£A TM!NT IH'l"!! HON!NS IN. 
G. Gordon* &~,d M. Phillips , CS!RO Divi~i= ot Anirr.&l ?reduction, 
1'0 Sox 239 , lllackto~-n, NSW 21'8, Australia 

Honerunn 1s used as a feed additive fer intensively ::eared 
runinants and it is tindin9 increased use 1n Austral1a for the 
control of pasture bl~t- R•c.ntly ! l liott et al. 11 987 ; 
J . kc;ric. Sci. 1 09: 1 3 l n,port,a,o t tuit =a.erobic fungi ~·1tr1t 

el i minated frOII t he n.,.en of sheep b1 brief treatm""'t vith 
noru,,n.oirt ( 20 mg/d I o.nd that th• co11monly ob.served eHects ot 
thi.s ionophor1t ldepro,.ssc,d felld intalc• and alter~ \If,. 
p.ofil,u I wore due to the ~s•nc• ,:;,f ~ungi. T.he eluoi.Nltion 
of anaerobic funqi from the rurr.en of experiS1ent.al a.n.;i,mals 
would allO\J the a,ssessmen~ of tlie oon~ributi.011 of t;.l:?1;,:.e fw . .gi 
to ruiunal d1ge,st1on. we have atte.rtpted to ext'3nd t t>es·ia 
results by includ1n9 t'-'O daily doses of sodiwa rtoneru;in 140 
and 80 11>9 l in diffor,int diets fed to penned sneep for 7-10 d. 
ArLae.robic fungi wore pre$ent i n ail s~pl•s of rum1n.al digests 
including tho:e obt;,ined wt,,.,, fi,c,d inuke wu depress~ and 
V~A prof i lo.s ~ltered. In vitro studies with anaerobic fungi 
isol~ted form both untreated and truted shnp imhc.-tc,d that 
re.sisUnc,, t o the icnophore had not dev13lope,;I. 1"1.>rthe.rir,ore it 
was shown that the daily 11aximllll concentrations of ~~nensin in 
rumina l digesta I.~ 10 µg/111) ~-ere furtgi.9tatic ratner than 
being fun9ieidAl. Thi.LS we i;:on$id~ that the eli~tion of 
r=in.a.1 anaerobic fungi is onJ.y possibl1t when none.n.sin is 
contuui.al l y pre!!lent in th• =•n but th• level.9 required are 
!!IO high that animal health coul d be s~verely affe<:ted. 
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factors Affecting lactate Up take by Selepomonas rymjna.nt1um H04. 
O. J. Ni sbet1

·• and S. A. H:artin 1
·l, Dept. of Anlaa.1 ano Oairy 

Sci. 1 and Dept. of Microbiologl , University of Georgia, Athens. 
w\ 30602 

GrO'o(t h of Sele nomonas rumjnantjym HD4 In medium that contained 
2 g/1 D,L - lact:ate was stimulated 2-fo ld by 10 111M aspartate, 
fumarate, or ma 1 ate . When a 11 three compounds were ad<led 
together, growth was increased 3-fold, Lactate uptake by intact 
cells of~ , ruminantiym HD4 was stimulated by 10 nt>1 aspartate 
(4-fold), fumarate (4-fold}, malate (10 -fold), and comb1nation 
of all three compounds incre.iseG uptake 10 -fo l d. Excess (JO nt>1) 
glucose and maltose inhibite-d lactate uptake 36 and 22~, 
respectively. N•o inhibition of lactate uptake occurr~ with 
excess (10 rr.M) su crose or xy lo s@. Celh grown on xylose, 
glucose, and sucrose were able to mediate l~ctate uptake. 
Asperg l l lus ory~ae fermentation e•tract (Amaferm) and a yeast 
culture (YEA-SACC) stimulated lact,1te uptake by 9-fold and 4-
fold, respective ly . A filter st@ril 1zed f1ltrat~ of Amafenn 
also stimulated lactate uptake 4- fo ld . Overall , our data 
demonstrates that lactate uptake is sthwlate-d in .s_ . rumin9ntjym 
HD4 by four carton dicarbo•ylic acid TCA intermediates, and an 
alpha amino four carbon oica.rboxyl ic ac id. 

10 
EF"~ECT OF l'!Dr.Er.JS]N CH(ILLENGE ON SCI OTU~, AN!l POT!.'SS[lJ"I 
CONCENTRtl T IONS [ N M□NENS I tHlES [ S TAPn 10 MDNEtlS rr, - Se-6 JT I 1, 1E 
STRAlNS OF Bacter o1des ru"lt nicoJ;;, M- C - Moreo~.d• .a nd K.A. 
D~wson, Universtty of Kentucky. e ~inQton. Ky. 

Btct~ro ~d~~ rum ~n ~coLa • t r •1n 23 coui d t~L t~~te or o " t~ i n ~e~1a 
i::r;mt.a. i n?.ng O.e2=-mg of 111om1-n~1n/ L ol"'o l),• a'f"te< e,:terioeo 1ric u oai; i on, 
•nd wgu l d net in it i at~ grcMth in me-dld cor.ta1nir.Q ~reater 
CUi,ntlt~""li of :r11;ing,nis. i n. ~-C•pt.a.ticn of '!.t t" .!rii r"l i:'3 i"' !'T'-€-Ola 

contain i ng 1ncre.ai'i-Lrli;I c o nce-ntr,at 10 ._ of mcnl!-n"!t" ;- esJ.J.1 te-C1 t-"'r a n 
ionophore resistant strain which initi •tvd grc~t~ l •014 
canta11ning 4 0mg of monensin/ L. ~cti..,,-. iy q,rowing cu t u r"•'!I of t h e 
re-!.i!itc1nt an d sen,s.•t~ve strain'! of 23 i n the a.ti•v-nr;• cf ~on•~1n 
chall•n~I! ,u1ntAlned A !.u,ilar lntracel lul;ar s<>dll•• c onti,•nt 
(0.0b9nq N.a l riq protcqnl ~ Ho'"'•v•r I the 1n t r acel l u l dr oot.a.s"' HJ.11 
ccnt&nt for t hlf 'ill'r'l'iiti~ot 05tr.ainiO. l ~llq l<: f ,ig prote i n , .. as gre.;,te r 
than that "'l?asured for the resist;int ~tr•1n l O. !0,-g ~/ mg pratei ") . 
Cha l lenge of the sensiti ve strain oi a~ Hith 10mg of monenst n / l 
~e~ultl!i! i n an ir,crease in intracellvl.r 'iO~lurn co ,, t1!1'1t l 0.07 9,ig 
Na / If!!;! t:1rate1 ri) , Both the s.e nsiti .. -e ,and re-si'°t .. nt ~t :a ains ri a-i=i .a 
~lightly gr 1tat•r t n tracl!llular patass1um contant •flar ch•l l rr.~I! 
with uon•n .. ,n(, 16 Arid .lcmg K/ oq protein, r e.~1tct1 v~]yJ. h•,.• 
, ,....,lt'i ,.u~g•~t thAt ada~tatlan to qrowth in tha pra"9nc• of 
mcne-n-.in rv'S.ult, Jn .a r;h.1ng• l n t h !!- sodLutt· and pot•wsi1J;a 
gradients 111.aint.ined by tha 0rQ•ni1i11, .. .-.a thot monensin cha l l'1nqot 
h•• a &lgn i ficant aff•ct o n i ntrace l lular sodium contiJnt. 
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RESIST/,..>lT S?0RA.>lGIA 1N ANAEROIHC FUNGI AU.OIi SURVIV,,,L OUTSIDE 
RUMEN . !,! . 1/ub.._h ~ 11,.& , Tulill . ~otany l>ept,. l1niversity af 
GA, /,.thens, 30602 ,. and Q.f . Akin*, Ru.ias"ll R .. s ... rch Center, 
ARS- USDA, Ath~ns, GA 30613 

RUJDen fungi th,t bav" been studied co date are obligately 
anaerobic . and their life cycles have be~n reported to consist 
of sporangia and zoosporee. However. one study from Eng.land 
indic .. ced i::h.t f \>ng i could be isolated from scorea heal 
pellet~ and a i r-dried sal l vil. Recently, we reported the 
discovary of ,.,$i5tant sporangia, ~'hich are typical of aQroo i c 
zoosporic fu.ngi, from a ti:G· O► Al l iDBShiX iso late. In order co 
evaluate the surviva l of nmen f1Jngi outside the hose animal 
and co more fully ~h3r~c~e~ i ze t h e~a or5•nisms, ~n Lnvesciga­
c1on ~•t1s made of fung,i in dung =d di~esc.a of c3tc.le. \;e 

iso leced a NeocallimoBcix ~P -. a C&tsomvse~ ~p. and an 
0&PiD-9RYh@§ sp. from che dung ~nd ~en of ~he s.a.n.~ cow. All 
i.so laces from dung grev only in .. nerobic 11edium and besc s.t 19 
C con,pared c.o 25 C, indicating th;,t fungi originated in the 
rumen and were not saproph)'t•e~ from the p.utur"'s. Xelanlzed 
sporangia "'en, present in t:h.e dung from which fungi vere 
isolated. These new isola~es and ocher cultures nave been 
ohown to prod1Jce resting oporangia under laboratory condi­
tion,., but to ct,,.1;., w, hav~ not been able to effect gernination 
of U$ting $~or;ongia . The disco,·ery chat ■any t)'l).es of 
;inaerobic fungi survi~ outside ch.e ruaen suggests aw.yin 
,.·bii;.h , ...iwr, funi;i m,;.y lnoc ul& ~~ o~be1 l,os ~s and b. 
dhn"'inat•d in n;,tu:n,, Additioruil resea.rch will rc,.ult in 
mecbods for easier maincenanee and ht1ndling of cultures. 
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EFeECT C, F Di=:FA UN AT iOK (,iv G.I..STROINT~S'T rNAL PE: PT iu E 
iiORJo.fOKES Hi SHEEP. 
P.F. Fn1 mholt z , !i .J. Wal le.ce and E-R- Grslcov, 
KQ~·,a,tt F. ~,;.43Qrch Instit.u te 1 BuGksb1Jrn 1 • .:..Dti:!rdeen, JJ.B2 9SB-. UK. 

T ll-13' absiP.nce of ciiiate protozoa has b e("n :sho'-Jtl to inc:re:.a.se t h~ 
biood 1::on{".0ntratlons oi insuiin and g~,;u·in in ste,e-r-~ i iub.ashi 
i 9;&3 l . A similar- study was car ried out t.o inves.u~al"' t he 
r elation sh ip between faunac.leJn or the rumen and gut hortnone 
s ~'---: r-et.lo n in sheep. Faur !.1una.tefl and four d~ f;:i.un.:i t.~ci aduLt 
c: s.su·a tei:~ m.aJe sheep r-ecei ved 700 g o f 1e ne1·ai P,L•rpo~e rbct. t\or.·ice 
d,3.1}~, . D,.:daun.ation r-e!:tul ted in ~ t \ incr-eased protein ,c:once-ntr.a t.ion 
in t"umen flu ld, a nd c.a.u3.~ d ruminal D~Ptide co nce:-ntri'1-tlons to 
rern,,rn h igh !or " longe r time arter feeding. There wa.s no 
s ignifir:1LnL difforrinc.o o,e-t.,,· oe-e n the t,.•o t,-eatm,encs in secretion of 
t h e tht·ee hormones measured (gastrin 1.i1 1 , ins.ulln, ahd 
c holecy st.okinin CCK- 8f. These observations i, ,.igge~l t ha t. there 
nu• >· be " s.pecle~ dit'fe ,-ence ln the response of catt.ie a nd sh<tep 
t o defa.un.ation , o r that detau natlon ma:-,t s-.:.imu]cu:.tt !C~<: ra-t.-ian of 
torms ct gastric other th.an Gl 7. 

lu:ibas hi, H., Kobara.shi, T . . ,nd H:,.tsurooto, M, fl~J !. 
Yiorid '--:onr.Anim. Pro d. 339-340, 
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ASSOCIATION Of' A TEMPERATE BAGTHRIOPBAGE WITH A 
RUMINAL GELLULOLYTIC ANAEROBE RESEMBLING 
RUMINOCOCCUS ALBUS. T. Tadese and M.T. Yo),..o~una. Dept. 
of Animal ScL. M!cll.igan State Uni•t., East Lansing. MI 4Ba24. 

ln studte, to determine tM relationship between b.!eterlophages 
and the major rum!nal .-.ellulolytic bacteria. we ha~e ldentl!ted a 
temperate ph~ge from rumtnal fluid whJch au:ociates with an Uolaterl 
ruminal cellulolytlc bacteria resembliM Ruminococcus albus. Th.e 
pnage produced plaquect on an a11ar lawn -of the bacteria which turned 
turbid o,ith Increase ln Incubation time. lno-culation of the phage 
into growing 1;:ultures or the cellulolytic bacteria. resulted In 
si gnificant lysls of <:ells by S h after infection. with the re leue 
of numerous ph.a~f! particles ( 1.6 x 10 6 pfu/mlJ in the culture. Wlth 
longer Incubation, lysogeniz.ed ~11& increased, anrl culturu regrew 
to t he prelnfectlon optical density level. The pb.a ge has an l<:osabedr-al 
heed (50 nm) a.nd a non-contractile. flexible t11.U ( 120 nml. Pha~e., 
could be Induced hy mltomycln C ( 5 u8]ml) and UV Ught (~0- 6n 
sec ), releasing lnc<Jmplete pha~e particle, and lntact ph.as-es ( 10:1). 
Spontaneous Ind uction was also evldent. Lawns of Butvr!Vibrio 
fi brisolvens Dl and ◄ 9 wem sensitive to lysates of the callulolytic 
bacteria, resultlng in placruas containing numeroua filamentous phage 
par tic les. These results sugges t that the oellulolytic isolate may 
harbor two bacterlophages, one of whlch is also infectious for .!!· 
fibrisolvens D l and 49. 
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REEVALUATION OF LIGNIN 'S ROLE IN FOf\llliE FIBER DlGESTI6l llTY . 
H, G. Jung* and K. P. Vog@l, US DA-Agr ic ultural Re~earch 
Service, St. Paul, I'll 55108 and i nco ln , ~E ~S83 

Correlation of f iber d1gest1b l l lty with l igniftcation was 
exami ned i n s1111tc hgr ass ( 5 cultivars) and big bluestem ( 4 
cu ltivars ) co l lected 20 June, 21 July and 12 August l9S3 frOIII J 
field rep l icates. Concentrati on and composition of core and 
non -core liQn i ns ..-er@ measured. In vitro 4-13 h neutra l 
deter gent t11>er (NOF) digest i bi lity 111as determined. Li9n i n 
concentrat ion and compos i tion, for both core and non-core 
fract i ons, were different (P <.05 ) between species for both leaf 
and stem tissues, and cutt ing date. Leaf NOf' digestibility was 
different CP< .05) aaong some cu ltivars, but species were not 
different. Stea KOF di gestibility was different (P< .05} 
bet111e-en spec1es, bu t di f ferences varied by cutting. 
01gesti bili ty of MOF was negat ive ly corre lated (P< .05) with 
core ligni n c-o ncentrat lon across cuttings and species. Leaf 
NOF dige~tibility was not correlated with core lignin within 
cuts, while stea NOF digesti bi lity was negative ly correlated 
(P<.10) for oi l cutti ngs. Within spec i es a,nd cutting, core 
l ignin concentrat1on was rare l y correlated (P<.15} with NDF 
digestibility. Compos iti on of C:Qre and non•core lignins was 
correlated (P<.15) with NDF digestibility, ·,rit hin species and 
cutt1ng. Data suggest c~ncentration of core lignln is not the 
dominant chem ical character i stic of forage cell wall<; limiting 
fib@r digesti bi l i ty, 
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POST-PRANDIAL PH MODERATION BY R UMLNAJ. ClLlATED 
PROTOZOA IN CATTLE FED A HIGH -GRAIN DIET. 
T,G, Naearaj~.• Gene T,lwnc, and A.A. &harka, Dept. oi' Animal Sc:1.. Kansas 
S1a1e Uni,-ersiry. !'.fanhattan. K.S 66506 

Six rumi na lly-cannulaced s1ccrs fed ~ ram-based grain diet (Si.I~ gram + JO"l: 
alfalfa hay) a1 12 b intl!rv;&i.s. ,,,.-crc ns<ign cd rnndo mly to on<, 1.Jol two tre,llmenc 
grouj» • Dciaun~1cd 0 1 Fnunatcd in a cJo.sso,•er design. Dcfou na1ion w;,s t,v 
ruminal emp1ying, om=I llushing .1 0.-d trc3cmcm ,..,, ch sodium oulfm uc.:in.i1e . 
T"'u weeh foUowing defaunmion. ruminJl S3mplcs were colkx:ted b<.•fore an<l ~I 
I. 2, 4, 6. 8. and 12 h Mier fe,ed ing to me.a.sure pH. an.aJ~,:e ferment~1ion 
produi;t:, ~nd rnoni1or ch,ulge$ in lai:tic :i:;:id, prodming ~nd • fe rmenting baccerial 
groups, Fauna1ed ~,ee~ had a□ a,oerage pro1oznan populatiun ui 426.00:l(g. 
comprised of nine genera. Dd,auna,~.d w111 le b~d lower ru minal pH (p < .Ul ) 
lhan faunated cattk, but Lil.ere was no treatment x 1ime in1.::r;ii; cion. Ruminal 
la<:l~U:: and NH:;-N rnoocmr~ti,,ns were similar in b1.Hh gro•ups, Tomi VFA 
roncenlration twd 1re.1cment hy time in1.::ra~tion 1.p -~ .ll5) ,md was highe r in 
defau nated thrn faun.ilet.1 steers. Ruminal pr<)(.>it>nace prnporuon wu.s highc.r in 
defaunated (p < .01) t han L~una le~ ~L«:rs but but j•rat<: prupornon v,as 
unaffe1,e1e<.1 b~- che lreatrncnl. Vi,lb~ ,m«erobic l:w,ctcrial counts v.-erc higher i.P 
< .05) in dcfuu natc:<l lhan faunated 01e.cr.s. ,\ llhou~b. lac1i,: ac:id ·producers were 
higher and lactic acicl-formcmer.; "'"Cf(:. lov,cr in ddaun~ted tllao l~un ~ted steers. 
the d[fferorn:ei; were nae ~i8nilic:.am (p < .05). It ~ppe.,red 1h,1l p~1 -pr~ndial 
pH moderation by ruminal d liali=d protozoa was ~.cause ol redu,;:e,.1 b,,cti;,rial 
activity. 
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CnL•IIA.U CAR&OHYDRATI! DICESTllHLITY TN Rl,IHI NANTS : PLANr ll<POSED 
LIMITS, D. R. Buxton*, Agric. R••· s~rv .• USDA; D•pt. of 
Agronomy, Iowa St~" Unl....,r5lty , Ant•s , IA ~0011 

L1gnific&tion of c6ll walls is the m&jor f~ctor l overing 
digei;tibility of for;1g;i seems as chey ■ &ture . Che ■ ic&l 

cou-po~ition may decer11ln;i the i nh ib itory potenti•l of 1 ignin 
bec•u5e lignin wicb a saall n it roban:ac•n• oxid~tion 
product5 :lignin ratio and small ~ •courmaric acid concentration 
stt111U to be le•s inh.iblcory . ln t0lllJ)erste 5pecie5 , lig.nin from 
grass st•as i• about ]Ol more inh ib i tory than l•gWle lignin. 
C. 11 •va.ll carbohydn c,, COJIIJOsi t ion in ligni fied 5 t■III$ lw,; 1 ia.i ced 
lnflucnc ■ on call-wall d lgestib111ty , &u11•o;ting that l11nin 
protects th• cel l vall "" • vhol• r•th•r than s•lactiva l y 
prcc.cr.ing specific earbohydutn •nd/or th•t many cell•vall 
carbohydr&tn are protecced by clghtly linked hydrogen bonding . 
In leav-..s vith little lignln, chemical composition of cell-wall 
ea.rbohydrat:u may •xuc more i nfiue=e . Dig-..tibllity o! pw.o.s• 
and xylos• is 111\Jch higher in l•&ves than in i.,.atur• 5te■.i; of 
grasse• and lttgua.s . Xylose has the poorast digestibility of 
=ucral sugars in st•m• &nd la■vas, and is particularly lov i n 
leguae scea,s. Up to J/q of xylo5e ■-y b• digestible in l•aves, 
ab,ouc 1/2 in grasa •t• ... , and 1-•• than 1/4 in leglJalll •t.eou. A 
better understanding of the•e llmlcacions 11111 help develop 
cul ti vars vith 1.aproved dlgHclblllty. 
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EYAU~ATl OH OF THE CAPTEC COHTROLLE~ RELEASE DEVICE FDR FECAL 
OUTPUT £5Tll!UIOH . ,!_,_ ~ m!lh. l!i..,_ th_ ~ J -~. Lug~nbunl, 
n,- -~ Fiaur.- Dapts. of crop Sci . and An,~•l Sc i . , North 
C;orol1n. St;ote u n1 vee1ty, Raleigh 27&~5- 7&21, 

,he re.l 1b1l1tf a1 the Captec controllea rele.se chro~1c c~1de 
c.p&ule •aa evaluet@-d in t•o tria ls , E191\t r u•in. l h 
c•nnulat..-d 11t•era fed e1t.her .u.u. l AHI e r Coat•t• l 
b■r•utlagran hay I CBH) ad llb1 tun or feo ;, pelleted ccm-rc1;ol 
ahnp diet at 2.~l lP2. ~) ~ l ,~l l Pl.~J ot body ve19ht •ere 
do11ed orally v1tn a Captec capsule, Release rate oi chro111um 
••• deter.,uied by reco~er1n9 capsules 1TOIO the ru•en ;ma 
-••wr1n11 re.,ain.ing chra111um eYery 3 daya. Release rates were 
faa-tnt for ateers .fed AH end slowest for et1M>r11 fed CBI! with 
high ani11&l var1at1an re,gardleas ot dlet. Sin= e&c.h 1,t.,...r 
rec.1ve,d cnly one capsule, d1.tterencee could not be .ttr1buted 
to an111a l or capsule. ln a second tnal, nine atHn1 fed 
either AH. Pl.5 or P2.~ were dosec •1th four cap•ulea each. 
R•l•••e ra tn of chro101c oxide &110n; c.psule• do••d to th•••­
*'>i•al vere •i11,ilar IP<.Olt however, relean ru.u of chro111c 
oxide ■■ong an111al ■ on the ■ aa>e di•l ver-• dU!er-ent ( P<. O!il. 
Release retea were higher tP <.01) for AH 14.94% 1 co■par~ to 
both lo,vels o! pellet.a, vh1ch were ei11.ilar. <l'2,:'i:4.47l; 
PL :1,4. 21X), B•c-•U-11• 0! the high ■■Dng·ani11&l variation and 
s,oesi.ble - "•nation- 1:hw-- to diet, Capt.-c:: capeu.lH abculd not ~ -­
utiliud to ••ti■ate fecal output oi 1nd1v1dual an1ql • without 
furthar carro,,;tion. 
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TilE ROLE OF !tUMINA..'<tS 1N mi: flllURE. L. ? . Milligan,* 
.J. Kelly, D. Taylor. and A. Vssge, Oe]>t. of Animl .an<i 
Poultry Science, University of Guelph, Ontario, C;;.nadA. 

21 
~KE Ef'FECTS OF EIUMiti./\L LACTIC kCID05"I5 ON BLOOD ~+ LEVELS 
OP CJ\LVES. E.C. Criehlo,,•, J.S. ~im 4nd M.D. Mc!1uU<in . 

Cept. 10'et. Phy~iol. ~.ci ., univ . of S.;a•.k.~tchliil-W~JL 5-asJi:.acoon, 
Sas~atchewa.n, Can4da. 

A c one.-\!'ne:uis on the ch.3ngc.s in blood K• l-.,\"'1'18l6 induced 
by rumina l lac-tie 4cidosis is1 as yet, uo.sv.ailabl~- !n 
view of this , blood p!!, Na4 , K-+-, and plzun.a osmol.ality 
ii& 1oii"e l l as r ·u,r;.en pH and reticul~r motility w-erc ?l.C-nicored 
1n 5 rumen fistulzsteci calva~ befor~ ~nd for 40 hours 
aCter rwunal c4rbohydrata ovGrlo~din9. within 8 hours 
oC o,•erloa.din<; there v,u a sign1Cic.a,nt d.-op i~ r,a,en 
p-H from 7.60 1 0.19 (ieenn 1 SEI to 4.46 t 0 . 06. Thi a 
pH d~cr,ease wa:i: accornpzm ici:d by st,i;.is Ot' &9V'iir~ impa!.nr,ent 

of retic1Jler motility. follow ing c;irbohydr;it9 ov9rloadinq­
veno1Js bl ood pB d9cr<1,1s9d trom 7. 38 r O. Ol to 7 .16 : 
0.13 ond blood Na+ levels increased, as a result of 
h=oconcontr,1t i on, trom 136.6 : 0. 81 to 1~5.0 : 2,14 
=l/L. In 9pi.t<1 or this he21.oeon=ntration . indicated 
by an incro,1s~ in plas.,,.. osmolality from 260.0 : 1,22 
to 290.2 ! 4.35 mr..o l / kq, 'blood K+ lev9ll; d9crused trcm 
3.37 : 0.16 to l.97 , 0.13 ounol/L. Prom t ha n tir:tding; 
we hav'l!: coneluded that c-umi nal l .3ctic acidosis induces, 

in calves, ,. s i.9nitic.a:it decrease in blood K• levelg 
which =y, in part. account Car the behavioral chan9eo 
seon in this disease, 
(Supportad tiy Albert.a Aqricult1Jre, Parlllin,; Cor the Future! 
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OI ET·REU.TED RESPOPISE TO PARATHYROlO HORMONE {PTH) iN BLUE 
OUIKER ANTEL~PE. B.L. Roeder 1*, R. F. Wideean', G.A. V1r9a', 
8.W. ttol11s ", R. M, Lu1;h 1 , Oept. ' s of ' lfet. Sc1., ' Poultry S,i . , 
3Da!ry and A,ilmal Sc1., Penn State Univ. (PSU), University Par-k , 
PA 16802, and •Medical Univ . of SC, Charleston, SC 29425. 

Herd profi les of Blu♦ duik♦ r antelope (Cephaloohus mont1co\ a 
bi color) housed at PSU r♦ v♦altd hyperphosphatem1a, mil d to 
~e hypocalcemia, hyp♦r ka l emia, and IRl!tabolic acidos i s In 
""'90'1. of the anim.a. ls. Pe l l ♦ted diet composition was Zl.3% CP, 
12.7'1. ADF, 24.8'1. ~OF, l.12\ Ca. 0 . 59~ P, l.~9\ K, 0.56'4 Na, 
0 .94% Cl, and 0.29% Son an 89.2% OM basis. Sixteen youn9 and 
older adult ,nales (<1) were fed an experimental diet s iai larly 
fonnulated but adjusted to 4 levels of Ca and P (0.5'1.:0.4'4, 
0.8\:0.8'1., 0.8":0.4'1., 1.2%:0.4'1.) for 4 months. Pr♦• and post­
tl"ial bu♦lin• plasma vitamin D, serial serum (5) and 24h urine 
(U) clearance studies post-PTH chal l enge were performed. 
Pre·trhl, young., had higher mean P and 25(0H)D levels, and 
1-r C.a , Ca , P , and l,25(0H) 2 0 vhues than older ~. ln 
response5to PVH, ~oth groups decreased Ca an•d P s proceeded by a 
rebound 1n P 60 •i n later . Post·trial, joung., had higher mean 
Ca and P , ~imilar 2S{OH)D and sign i ficant l y lower 1,25{o+i) 1 D 
values t hin older"- PTH response In both groups resulted in a 
rise in Ca · and decrease fo l lowed by a rebound in P. Young d 

had lower ~a and higher P excnt1on post·PTH. The;e repeated 
measur-ntsulndlcated tha~ un l ike domestic ruminants, dietary 
Ca an d P does signi fican tly affect duikers' resp,onse to PTH. 
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THE EFFECTS OF PILOCARPINE ON RUMINAL AND DIGESTIVE 
CHARACTERISTICS OF BEEF STEERS FED A HIGH GRAIN DIET. J_ P . 
Peters, B .. Hibbard, R. Y. W. Shen, and S. T. Chester, Microbiology 
and Nutr1t1on Research and B1ostatcstia .ind Research Information 
Systenu, The Upjohn Co., Kalamazoo. Ml 49001 

The pa~asympathetic nervous. system is materially inll()l\1ed in the 
regulation of d19e-rt1ve secretions. The effect of piloca~ine HO, a 
partial mus<.ann,c agomst, was evaluated in growing ~f steen 
(n • 8) . . oral doses of 0, 2, or 4 mg/kg BW were administered daily 
1mmed1ately prior to offMlng an 88% grain :12% hay diet in a 3 
period cross-over desi4i'n, Digestive or performance charact1tristi~ 
were not 1mpro11ed_ (digestibilities of OM. OM, and N, N retention, 
gain and feed efftc1ency) . Although voluntary feed intakes d id not 
differ, there was a dose-dependent slowing of feed consumption 
rate. Also, ruminal pH was incru,sed with increasmg dose . Ruminal 
liquid volume and fractional dilution rate were not affected . 
Digestive improvement-s reported to occur due to pilocarpine in 
mature, non-grow,ng cattle consuming a high forage diet were not 
observ11d in growing stff~ fed a production-type diet. 
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POLI0E!NCE.PHAI.OHAJ.ACI,, ('PEN) OJ" CALVES 1,,SSOCIATE.D ',;I TH ELEVAT ED 
RUMEN SU1.FillE C0NCENTRJ\TI0NS . D. H . Coul d, M. M. Mc,\) l i UH .J C. 
Savau And D .II . H.iamia,:. Dctp•nt.mant of P.at.hology ' C.oioraoo Sc .; .:e 
University, Fort. Collins, Col orado 80523 . 

I'EK it> runinants h.as often been a,isociaced with .,_ Ltered 
ch1a:min mecaboli sm. In chis scudy. calves fed a lo•.i f1be r. 
semipurifi ed diet w'i t h added sulfate coamonl)' deve lope<l signs a nd 
lesions of PEIL he no tin>e ws.s chere a significant decrease 1n 
the conce.ncration of t hismin in rumen fluid or blood _ Addition 
of thia.nin diphosph.ate h.sd no denonscrable effect upon blood 
tran.sketolaae activity. The odor of H:fi in en.ictated rumen gas 
was associaced with nasal discharge and transient •levations of 
res-pirstion rate . these epiBodu preceded ch.e onset of FEH. 
Sulfide concentrations in ruaen fluid were 11ea.sured sequentially 
by pre-column derivati.zation. reverse phase, ion-pair HPLC and 
spectrophoto11>etric decec.tion (660 ru,) of the derived coap,oun<l. 
Sulfide eonceotrac1ons progre.ssl.vely iocre.ased in c<tlves nfter 
initiation of the PE.H-1.nducing die t. \lhen neurological signs of 
PEM occurred th.e concentration o( sulfide in the r=en fluid ~~s 
7-12.x the concentration of sulfide in sample s taken prior to 
feeding the Pill-inducing diet (controls. 52.2:!:10.3 uM sul!ide, 
n•6; Pill-affected, ~1~~151 uM. n-3 . p<0.05). It is hypochesi~ed 
th&t FEM can re:sul t: from i-ncrca.sed produc.tion of sulfid-c Ln the 
rumen .and is ,a form of subacute H;!S neurot.ox l.cl.ty. (Supported by 
USDA/ CSRS , Si-CRSR-2 - 3208) 
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TOXIC EFFECT Of OAK TAtl~IN EXTRACT COMPARED rn SHEE P AND 
GOATS. H. 14.;ir jisse . M. El Hons<Jli 1 ond J. El . Olsen•, Inst itute 
of Agronomy and Veter-1n<Jry Medi1;ine, H.;issan I I, Rabat, Horoc,o 
and USDA -ARS Poisonous Plant Res. Lab. , Logan, UT 84321 

Moro,can she{cp and goats had a differen t response to 
1ntra rumi na1 infusion of a mix.cure of tannins extr-acteo 
from oak leases (Quercus ilex). Feed intake , nitroqen 
balance, and rva:ien anTTionia concentration were depresseo 
i n sheep, but were stimulated or not affected in qoats. 
[n vit ro dry matter disa~pearance rate was de pressed at 
6\(DM) or greater tannin ex trac t concentrat i on in rumen 
fluid from sheep, but increas ed in rumen flu i d from 
goats, Passibl e e~pl anations of t he di f ferenti ;11 
tolerance of tannin by sheep and go.;i ts .;ire d iscussed. 
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Lath>'rus svlvestrie. (F l atp.,.a) Toxicit'.f in Sheep and 

tv idenc" fo r Ad~ptive Tolerance 

H. A. Ras=•sen, 1 1. G. f os ter,
2 and M. J. Alliscn

1 

~.atiooaL An im~l Disease Cen t er, r SDA-ARS, All.es, IA S0O1O, 1 and 
App.alachi,rn Soil e nd \.later Cons., rvat i.on Res~~rch L~boracory, 

USDA-hRS, Beckl<1y , ~1'.' 25802 

Prcv iau~ report s: h ;::t.ve s.ugg,e-acrad th.at T1JTDit1ant.& c:,;ia $ U Ccl!::s5-

!uUy .ad.apt t o diets cot1taining th" lathyros,.en ic for.age, 
(1 .atpeu. Our prelimit1ary studies, hovever, inGic.ated th.at ii ­
.and 38-d~y • te pw ise adapt.!ltion J>edods iaad.,~uatel,· pTotected 
•heep from il~tpea intoxlc~tion. SynptODS o f intoxic~tion vhen 
f latpe~ con•u~ption approached 75% of t h e diet incl~de-d t 
~noreki~ . mu~cular tre~ors, incoardinstion, l•th•rgy, exces$ive 
sa.l1,,2 t.1 on, tet..s.nic: sei:.ures:, and death. In contr.ast, pro­
l o nge,d e>:po,u re (4 mo nths) to 501 d i etary flatp·aa resulted in 
successful adaptation and these ani1LB.l s subsequ.,nt l, consuu4d 
100% flatpea with no ill e f fects, \.l"r.en rumen canteat5 of 
alfalfa-fed and flatpea-fed sheep •~erQ QXchan~ed, the lcn,.e.rly 
tolerant, flatpea-fE:d aninal bE:calll8 susceptible, exhibitin3 
sympu,~ .. o f la thyrism within ~8 hours. In contrast, th• 
forn,er ly na ive, alfalfa-fed animal subsisted on 100% fl~tpaa 
(administered intraruu tnal ly) Yith no signs of toxicity. These 
observ& cions suggest t hat adaptive tolerance to fbtpe.o is due 
co alteracfons in rumen metabolism. 
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EFFECT OF SPECIFIC GRAVITY OF ALFALFA HAY AND SILAGE ON 
RU:t-.1EN STRATfFICA TION . MA Wgniaux• l P Sgtts;r and PB 
M!:nw. University of Wi~oonsin, USDA-ARS. U.S. Dairy Fora~ Res. Ctr .. 
Madison. \VI 53706 

An experimt.nt was designed to ascsess the effect of gas entrapmenr on the 
specific gravit)' (SG) of alfalfa h.ty (AH) and alfalfa silage (AS) during in vitro 
di ge:s.tion. A ftcr 9 h of digestion. the gas associated with the residues were 
15.8% and 13.8% of the unit , ·olume (vohml(: of DM. water, and ga.s) for AH 
rnd AS respective ly, bm only 6.2% and 0.1% after 27 h of digestion. Even 
though the functional SG decreased during 1hc f1rs.t 9 h of digestion (~.05), 
the more rapid and complete departure of gas from the AS residue resulted in a 
f unct ional SG of 1.46 COtllJ}ared to 1.23 in AH after 27 h of diges.1ion. 
Including the effect of both the gas and rhe water a:ssocia.,ed with the residue 
resulted in unit SG ranging from 0.97 10 1.08 in AH and 1.02 10 1.17 in AS. 
The_se values indicate tliat AS sinks at all incubation times, but AH remains 
buoy:.m between 3 and 15 h of digestion. 
ln a seoond eKperiment, in which 80% forage diets were fed to dairy cows.the 

difference in rumen stratification between AH and AS was cktmnined. A 2.20 
ml bortle ••:as used to collect a con~tam volume of ru~n digcst:a. The percent 
and the amoont of DM (g/220 ml rumen digcw.) collecl.Cd in the ventral rumen 
wc,re: 5.27 , ll.74; 6.5, 13.83 for AH and AS dielS Te$poccively. Value5 for 
digesta from the reticulum ...,,e,re : 4.83, 10.74; 5.95, 13.27. ln boch locmions. 
th= wa.s mon: DM in digesta wifh the AS man AH diet (p<.0001). 
Method of preservation influences the SG of alfalfa pa.nicles, and the 
coaceatntion of diges.ta DM in the ventral rumen ;ind the reticulum. The flux of 
dii::csta through the reticulo omasal orifice might differ between hay and silage. 
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SLUICING THROVGH TH£ RUMEN. J.0.Gar;a. J . Zorrilla-Rios 1ng 
F.O...ens . ~ept. of Anima l Sci .. Okla State U. , Stillwater 74078. 

Tradition.illy, the rumen is vi~ to thoroughly mi x consumed 
feed and water wi th l"IJminal contents and to ~ve digesta at a 
first order rate. To examined this pre.ise, intake af PEG in 
drinking water was compared to ruminal outflow of PEG. Outflow 
was calculated fro11 di l ution rate of nainally dosed CoEDTA, 
ruminal valum.e (evacuation) an~ PEG concentration J times in 
each of 12 cattle fed either an 8~ concentrate or an all 
roughage diet ance d.iily with free choice access to water. 
Ruminal outflov of PEG wu only 19 to 401; of PEG Intake 
ind luting that 60 to a1,; of the PEG (and of consumed water} 
was sluicing throu.gh the rumen without equlllbratlng with 
ruminal liquid. In a second study, 4 uttle were fed 
concentrate or roughage diets twice daily; ruminal evasto,n of 
consumed Wilter uera.ged 79 and "14%, respectiYely though diurnal 
vari.ition in rumin.al marker concentratio,ns wen quite hrge. In 
a third study, CrEDTA was included in water and CoEDTA was 
dosed at 6 h interYals into the r119en, R~minal evasion, 
calcu l ated frOGI relatiYe marker concentration~ In the rumen 3 d 
after administration began, vas 4n. £stlmat1s for drinking 
water eYa.ding the rumen in mature ca.ttle &t 40,:, or more have 
been obtaine<i ul!ijer two independent ipproaches. A<lmln1strat1on 
of co::ipo~nds via drinking water may enhance the postruminal 
supply. 
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EFFECTIVE FISER Arffl ITS RO LE IN RlJ1EN FUNCTION AND PRODUCTl~ITY 
Of THE DAIRY CCl'N. K. A. Se~uchMin and J. G. Buchanan-Smith, 
Agriculture Canada, Lethbri dge, Albert& TlJ 481 and U~1 versit.)' of 
Guelph, Guelph, Ontar io HlG 2ijl. 

Hfecthe fiber and fts role in rumen f1Jnctlon and producthity 
of the dairy co• are addressed. Effect ive fiber represents the 
combined asp•ects of chemically measurable fiber, such as neutral 
detergent fiber, and physical ly measurable fi ber, such as 
partic le length. Both cheroica l ~nd phy sical aspects of fiber are 
necessary in dairy cow diets i n order to maintain nonnal mi lk 
production and min i mize the incidence of digestive disorders • 
Recent Interest in the role of @ffective fiber for dairy cattle 
Hems from increased use of high-gr4in <1iets and ensi l ed forages 
by pf'oducer-.. !ng.ested gra in is rapidly fermented in the rumen 
causing a marked d~line i n pH of rumen fluid whtch depresses 
cellulolysis. This is particularly evident when concentrates are 
barley-base<J, f ine ly processe-d or allocat~ infrequently during 
the day. Effective fibe r 1~ ne&<:IH to ~romote cht>Wing dur i ng 
eating and ruminating. SaliYa output increases during chewing, 
thus increased t i m@ sp@nt chh!ing enhances buffering capacity 
~ithin th@ rumen which opt1miz@s c@ l lul olysis. Chewin~ is al so 
essential for partic le size reduction ~nd passage ot ftt!ds from 
the r@ticulorumen. Understanding the role of @ff@ctive fiber in 
dairy cattle diets can elucldate feeding strategies that 
compensate both for rapidly di g@sted concentrates and forages 
that nave lo ... r t.P.ii nat ion potental. 
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FFFF(T OF .~()OED INERT Rl 'Mr,· BIJLK A~ D Fr: [DI'-<, r, )I \'(.Tl 1 \ 'L.C:,c 
GLYCOL (PE.G) ON CNTAK£. OIGl:SISILITY AKD RUM.Er-.' KINETICS IN THE 
EARLY L ... CTATION DAIRY cow. I B Jobnsc:m• •MD K Cornn, 0..,>fflm«ll (}/ 

D.ifry Scl-cac-e~ Uni ,,..c rsi r ~i' or \'-1 i5.;.on-5 in-Mad ison 5 3706 

E-igbt rwtim canau.Latcd multip.uou.s c·ows 

..,etc used In a ro!pll<:;110.d 4 •' LoLin MJuuc 
de5lga witb .1 21..l fat.toriaJ tre:--.atmcm 
MntlJen>ecl. FKt<>r• ,...,re feed ing. 4'1'o l'loG 
( lOOO MW) •CHI rcpl.o<in1 25'1'o of pro.u-i~l 
run>ta ,olwce witl, " 'Iler fill<:d bloddors . 
Periodi wu~ 21 d a.cd uca.tmcnu bcgw 
3 wl< pru1partum. Die:i, ,., . .,. 36% 

al.falfa silag<!, l7._, com silage ~r:>d 41'1. 
COOCCRlJll<: <.ll~Cl'. 19'1,ADF oad 27'1. NDF). 
1Anlkt3,n,.m, Co-EDT A and Yncrbrntn -ce II 
wall$ ""'Cd u diC"llbil ity an.cl p3'iug~ 
marl<er,, rcspeQi,·cly, P£G did noi 
increa., rumec o,molarity ad did not 
affect liquid outflow, DM[, 3.5% PCM. or 
rumen PH. TolJII tract ADF' digmil>iHLy 
..,. .. rtducod by PEG 09A vs 41 .3%). 
Bia- malD cJt',:,;:l$ aro. in table. 
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IICilJDOCIU 
DMJ.li 
FC~Ue 
Rwnen Vol . I 

Total 
Oige:i;;u onl)· 

LJ1i;.c~ W1 ., ~g 
D,gciu DM.'I. 
01gestib-i1i1y '{, 

OM 
ADF 

R=ot1 lompl)' BW 
kg 
c-llg/21 d. kg 

•P•: I'< 

~ __ ... _ 
--

2l.O 24 .9• 
35 .6 37 .8 • 

. ' j 0 97 .J•• 
97 . 3 
79. 7 • 

16.1 17 .5 

5 S .l! f>O . 7 
4].4 43 .1 

~63 ~74· 
-9 .6 9.~. 

••P<.nl 

A COMPARTMENTAL MOD£L TO DESCRIBE RUMINAL IN SIT1J DIGESTION 
J. ••• t,.,Fl1:.to· M 8 Murphy and t....L. Bs;rgµ 
lkp3.1Lme.nt o( Animal Scil:!1£Ci, Ulli-~ly of llwioi:s al Urb..,..,Clwn~, IL 6l80I 

R11minal in si tu •t udie$ ~re rrequeatly IIEe4 to eval~te lhe rwtritivc value of feedstuffs, a.n4 
dillt:re:nl mod<:Ls hrn:; b<:cD cmplo~ to dc6cn'be die rcsulu; o( such studiC$. Moo o( tl>csc 
model. =m• a.TI iim~ru~OU;S OIISel of d.isestioll, wbidl i.s probably DOI a C()CllmOll 
pba1omc110D in Lhe J"UIT1<'n . A l'A'0 pool syacm i.s ro · or a la I a.nd 
a digestjon pool. Onl~• ma,terial in Ille 
digostioo pool is subject to f.ru--0tdtf:r 
kinetics digtition. At i1>e~i0n.. ;ill 
matcti.11 is in th• lag pool a,..,j, lhw;, DO 

digcatioc take, pl~cr. Flow ol mal.crui 
from tbc lag pool toward> Clio. digci;uoo 
pool is abc e"'™'~ to O<lalr a=rding to fust-«dct kiDctici. Thil procca would be 
affec1ed by factors lil<e hydrnioll, microbi:al attadlmcnt ud ClliZ)'IIIC i;ynd,cas. JU digcwotl 
kinctii:i •pply ool~· 10 the potclltiall)· djgc&111Jlc rractioo, ti>e read,.., l'Clllailling during 
ir>Cllbation in I.he, n,mcm ua be described by tl>e 01.ua c( lhc iizc o( lhc lag pool. Ille size 
ol tbe digestion pool a,,>d lhc illdigestibic fr1.c:6on.: 

RESIDUE• F4·¢,C·L ~ F4 · C·(e<·t · e ... ,)/(1.-c) + F,, 

..,here F • i, 1bc po«o:ruiaijy ~ible ructioo. F, tbc indigutiblc rractioa, c Ille lag rate 
O'.lll$lanl (n.1

), and k the dipion rue aimtmt (I,''). The cqUWOD )ioida a sigmoicW 
airv,: "i1h a maximum fo, I rO, "" .uymp<Qte "t F~ ;md an illlledion poimt for 
I •{ln(c)-ln(k))/(c-k). P~r.ameters = l!Slimated ~"i aoalinea,r lu.ol•"I.U¥1:$ rcsr=ioo, 
Al advant.a~ cf <iii> ,ru;,del i:s th.ti a f1nHwdcr killc6cs proc.,eu dda:1$ diptioa, rather 
lhMI • time d,l,,y, 
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DEVEl:.OPM:Et;T OF Aft ISOUTED RUMEN EPITHELIAL CELL 
DfC1JaA'tl01' $¥$!'El-I . 'R. L. Se.ld"" ,!'I.,. VI I and !l -W. Je!!CH , 

Dept . of An imal sd~neM, Rutgerliil. Thill Stat@ 
tJn1ve.r.!i 1t.y, New an1ns,.,ic1<, NJ Of.IS 03, _ 

A rumen epithelial c~ll b,olat.ion i.y1ate.m ha:!! beel'\ 
d,we oped using rwtlan.s ti:0111- Dorset , ra111 lambs. _ Th e 
c&ud~.l ~dorsa l rum.en Gao W<' !I rem.oved i'nll'nGdhtl!lly aft.er 
slll.'IHJh t er, thorou,;hly rinsed i n Wann. tap w11.ter and 
tnr,s~onee. in 37•c 1c-i;eb5 Il:tnge-r ai!lt!! plus

1 
a r..1-1 

fiE:P£$~ ;p!:l 7.4. :Papill&Q ...,ere clipped. (LO M") !ro11t 
tna r umen wall, and ineubat•d ., with continuous 
ahalcing, at :37 •c in a trypsin •olution ( U: tryp.sd n, 
o. H riytlluronida&e, O. 01 Un:l. tEl/~l elastass in Krebs 
Rin9e r bic.a.rbonatc l:iufte?" cAAe.)) • Aft-er ten u,inutes 
ttle trypsin solution conte.lning 1'60-latM cells was 
re~,oved from the undiqested papilla.ry _fragment.a, and 
!re~h tryps i it e.dded te tM r emain ing !iagnie.nte . 'rnh 
pro.:e.dure was re:peated for ll to·hl ot eight e:i-eh.s. 
The t i rst two tr.i.cticns, =ntai ning 1111:1.in l y kcr&tiniud 
cells, \..•ei:e discal:'ded. Sub~~~uent ,tl'.'~et iQn.$ wer• 
~ui¢ltty cooled on ice, aM th°' ci1'llS pelle.te.d b:ir 
ce.ritr H 11gation at fiO :it g. Cell peUettJ _ lj:et:"e 
r ,CcGUs pended in I<RD. Rum•n ,:,ell ,dabillt.iea range(! 
tt:em 75- 90%. But~~te \.'a.a conv~rted ta A­
.hydro:,cybutyratc at high rate~ by these cells. _ This 
syatcm should b• usotul in !1.1t11J;'e i nve,e:t.igatione of· 
r 1.u,.en f t.lnetion. 
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l:m;ia.ct of Type Md l.aVel of Prutein or ~ · &wLemen.t:a-­

t.io.'1 en In Vitro Digest .i.bil ity of Ki..lmyu (Penni..setum clardras:ti - ~ 
~ .u J.J i'd.1~111 iDJ.Qi taria dEo.nniJensj l>'raases.. ..i.& ~= , 
S.'(. I M , and R.Y. Ni.inoeDuPcnte, Dept. of i\!1i .lll!, Sci . , Ul'tiWlrsity 
of Ha;,,•.a . i at Manoa, tboolulu, HI ';!6822, 

~ protein arrl <=-~ are i ~ rot: mi ~i.t.l ~ 
s is. Fornge fiber uti1izaticn in tile rumen ma:t" be liru.oto:i by 
nt.1tri¢0t - ilability; therefore, this trial = ~ to 
e.raluatP- the o.ffed: of different Levels and cypes of ene:w (10 
tt;, ~\ of ct'i as corn arrl,/or barley) am prat:Ein ~ (IB, 
s~ or CSM ~ to raise the crude protetn le'.l'eJ. of the total 
r"Gtion to <li t.Mr 10, 13, 16 or ~ot ot: the !:ti} on total i:atio:i 
dcy lD,!lt~ am cell wall. dig~ili ty of kikuyu aiu ~ 
grassas. '!he CI>, asn, NC!f', N:JF, o:llul.os,a, ard li,;ptln 1Xtttattt (t 
DM oos i s ) was S.2, 8.3, 77"<;; , J7.2, 28.5, 6.4; and, ~.4, 4.5, 
7 6.S , H.9, 3.:.. 7 and. 7 . 4 fot: kikuyu and p;mgo-lt1 g:t-ass, res~ 
tively. 'I!1e ai;lditic:n o f e it.l".lar •~ or protein altered (P<:.a$) 
~ ill './ i .tt'O digestibility Of the tctal .ra:tians (rarged fit;im 
64.9 t o 83.H for ki kuyu and 67.0 t.Q -134.J\ for pangole.), but di.d 
not altar (P>.05) the cell •·all -digestibility ~ from 6.3.5 
t .o 67 Si; for kikuyu and e,5. J to 72.-U for pan;oh). 'lhese 
=.uts soo-,; that~ an:1,/or protein awi.il&:>ili t'f is not the 
Hnit in;i fa.ctcr tor 111ia'OOial digastion of t:rq:iiefl .fotagB'S, 
~~ ~~::st~.; ~-4t t h~ .;:!;Ci~,-y -ur ~\..li..:a.tlo.~, .ra.te of 
hydration arn/= ease of m~w a~t ttre ·tlis fact.ms 
whim limit rate ot ! iber digcstiat tll:rl ~ 
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TOTAL STARCH AND RELI\Til/f STARCH A.VAH.All ILI TY Of FEf[I GRAIHS, 
11 .H . Poor@* , T. P. ,Ec:L R.S . Swi na1e anq C,, B, TheiJr-er . 
Dept. of A111 ma l S-cL , University of Ariz.OH, Tl.lcs□n l35-7il. 

To t al s t~rcll In gr a i ns w~s det&rm1ned by hydr-~ l ysis with 
m yl og l 11cos idase ( Di azrme L-200) . Samp le s ,of gr a i n (2'00 mg} 
w~re au t oclaved for l ll i n t ubes wit h 2 ml !'.If 20% CaC12 {pH 2) . 
£,nzyc.e so l ut i on (8 ml, 50 Oiazym0 u11its/t.ube i n Pi! 4 . 2, .lM 
acetat e buff1~r-) wa$ added, ind tube:s we,re i nt:ubated 14 h at 
60 ' C. Glucose- was deter11ined with a VS [ ghr.cos,e a~a1yz@r . In 9 
n,ms. t ota l starch , wlthin run CV, aor;I bet:wee~ run CY ~r-e 
73 .7, .8 a11d Z. ·O,:. for- a stand ard sor9".hum 9raio, ind 98 .8 , ., 
and 1. 0 ,:, for potato stal'CI:!. The :s,asae system 10s u~e,d to 
de t er.ni r:1 ~ relat i ve s.t:a.rch ivafl abil Hy except t hat Silmples were 
nor autoclaved prj or t o incubation wi tll eniyme . flydr-olysh wa s. 
t erm i na t e(! at o, 15, 30, 60, !20 and 240 mi n by !)o i li ng for l5 
m n , II~ l ues for 60 , Ii o and 240 min flt 11 111ode l with :an i n 1 ti al 
rap i dl1• d119raded fr .i~t i on (R) and a f i r :st order di gestion r.He 
for t he s lowl )' degraded frac t 1 on (K,,iJ . The method ,.-as us~d to 
eva 1 uate sur-c:h av i il ability 1 n fl ~bd sorgf'lum grain Viry i ng 
from 4Sl to 232 g/l . Decreas i ng test weight ini;reased both R 
a~d t::d. To ~stabl j sh bl ologiul $ignifica.m;e of t~e method , in 
vi t ro hydrolys i $ was regressed on in vivo tQtil ] tr-act starch 
(;! igestibil ity from 2 ht:tatfa~ triah ev.i1'uat1 11g grai ns 
diff@ri ng in st.arch ava i lability . Actuill 4 h 1n vitro 
hydrol :rsis Wis more highly correlated with in vi vo 
di ges t lbil ity (Ri'.:a,. 96) t han eith&r R tR2• .86) or K4 {R4• .. 91}. 
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ENERGY sUPPLB1E.tffA'flON TO I\Oli\Tl OHALLY GRAZ:EO DAIRY COWS. 

- L t... ~~ p :1ino*, P .. L Nficiz, J: s. Liesman, 
[ B--:- fut et t . H.t.Buc o tz~ ~ a ~ S. Emery: 

De,pt. or MTni~ l Sc, . --;--11Tc111 ~~n St ate Univ. , E. Lans mg, 4S82!\, 

Hid-hctation Ha1$t~ins ( n~rn_) averaging 28 Kg mtllc/d were 
supplemented evny l2 h w1 t lh : ;l) 2, 5 Kg DH/d of a 
conce,ntra.te i;ont~ 1 n t ng .8~. 6¼ dT'i e(I, ground., she 11 od corn, 
7'1. vi tamil'IS , ~nd S.4%. mi nen ls (GM), B) GM. + 2. 46 Kg 011/d 
of corn, or C} GH + 4, 92 l<:g 0.11 / d o,f i::or n 1t1 11 two period 
cross over des ign. Ped Ml~ were ~-5 d w1 t h_ data col h tcted 
on d ,2-35. cows gnzed on a d.u 1y rout,on U faddocks 
{ . 4 ha -each} of cool seuo,n pastur es. Effects o energy 
s uppl ementation were contrastM by A. vs C an.d B vs A + C 
(t: urv i li near). Sw i tcl'li ng c ows fro m TMR to pasture 
de c re.!S&d mi7 k produ,t i ori by Ii. l Kg/d . . There_ were 
signifii;:;;mt -differences tP<.04 } Mtw,Hn A ~nd C 1n ~he 
yie ld (Kg/d) of. milk (1:8 v~ 1_9.9 }. l!l1H: fat (.59 vs .67), 
iail k protei n ( .57 vs .ij3 }. .and ::L~-% FCH ( li .3 vs 19. 5). 
There were no ¢ ifferences for B vs A "' C ( P> .19} 1. n any of 
the pHa&ete r$ rneasu'r'M. . i here wo re no d1 fferences 
(P>. lJ} in t he concentratlo,n l:!f mi 1 k. componen;s , _ and 
changes i11 body l<feight or i::onditfon_. Resu_lts 1nd1~ate 
that t here 1s an increas.i ng r e~ponse ~n the y i eld of m1H:, 
rni l k. c0111pllM~ts, ~nd FCtt to rncr easrng_ levels _of el'_ler_gy 
su11pl emec.nut1on. Allhou9h not s:t.ati s t\c.!.lly s , gnif1 cant 
( perhaps due to 1 ow rsepl , cation }, 1:1418ns sug;gest t here may 
be diai ni shing mu·gim1,\ a11d econoin c returns to energy 
supplementijtion ab□,ve 4.96 K~, DK/ d .of eGneentrate. 

34 
M CCROBIA.1. FERMENTATION AND SITE OF NUTRIE}.'T DIGESTIO:\' 
IN STEERS FED DIETS VA.RYlNG IJll FORAGE AND ENERGY SOURCE.. 
L, Kun ii; , lr. ~, R.S. Tu n11, ,rnd B .R. Canne,m. Dept. of An lmal Sd., 
Uni=it>• of Delaware, Ncw[U"-l(, DE 19717-1303 

Fcrur I-lol:stcin sceen;, eai;h fim:d with a rumeD fis.-rula and duodenal 1-eannula, 
wen: use(! in a 4 x 4 L.:1/un •squM"C design tp measure rumen fermetnation, nutrient 
flaw. and mgestibility i.11 diets ,·~ ing in forage and en.ergy source .. All diets 
were 50:50 forage tQ concentr'llie on a DM ba.s':is :wl contained 10% of the DM as 
Ions alfalfa hay. f=gc :m4 e111:rgy soui:ce combinations were: I) alfalfa nay 
and barley; 2) :a.lfa!fu hay and. com; 3) com silage and barley; and 4) corn s.ilage 
and com. Diet! basi=d or1 alfalfa and barley had. greatest. niminaJ organic nuuer 
digestions:. Rumi□al s1arch digcstlan was ~ccdn barley (&9%)vs com (78%) 
dle:is and rumlMI organic matter digcsm;Jn wa.s ~atcr in alfalfa (53%) vs com 
silage (47%) dieu:. Neith.cr for.!Jgc mlHflCI"ro,' soumc aff=d ruminal microbl:i.l 
protein synthesis. NilrogtJl digutlan in the. tatal lrar:t WIIS ~atcc for barley 
(72.%) lhaJl com (63%) diets. Fcr.1ge so= had a ~atcr c.ffcct,cm r11,mu:!!I 
fermen1inion thi!ll energy source. Ru~n pH w9..!; higher (6 .. 13- vs .5.94). anci the 
molar % of a.ceiatc: was _i;rca1cr (65..3 v~ 61. 3) while the molar % of propionace 
was lower {IS.S vs 2 ! .2) in alfalfa. "S com silage diets. The aceiate to 
pmpiQnace ratio was 3.5 and 3:0 foralfatta and corn silage djets.. tespcc:tively. 
iNo inte:ractioos were ob~ bec""'ttll fbrat,e and cnergy rourc-e. 
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A.CID OR FORMAlflEHY0E TREATMEN'f OF J\LFALFA SIL.AGE FOR Mii..K 
PflODUCTION. S,A Nagel· a□ !'.l G A 8nXleaci<. Oept. al D<1iry Sele.nee aM 
USOAJARS, Universil~ ol Wls,eonsin, Madi~n. ~\1 53706 
The ob-lecttve 01 tl'li:s eqieriment was to evaluate silage lrealments whtch 
may increase rumen escape of .slfalla protein, Tn;r<I cutt ing, mid-blaom 
alfalfa was harvMied .a1 .'35% DM, a nd w,as ,un1rnateel (Conl.rOI, C). tre.ated 
with 6.4 I/ton formic acid (F). c,1 2.9 kg/ton Gral11ma-x:R (containing 
rormali;[ehyoe, G}, and enSiled i~ polye,lhyJene bags. Twen1y•1wo 
mulliparc-us COV1S were as~igrted: to one of LJlie 1teaLmen1:s on i;i 11.1 ol laclaoon. 
followin,;i a two vk: c;;ivariale perio-d. Ea.on lreatment cfiel contained 98.5% 
allalf.a sil~l:le, l.4% minerel!; and 'l\ltamins. and • 1 % t<etobanR (OM basis). 
Cows received dle1s r~, 6 Yd,; prQd!uctjo11 oa.1a arn from lhe las! 5 wk_ Milk 
yield was c-o~·ar1a1e adjusted; all o1her Yll-lUES are IIC1ual means: 
O,et CP AQF DMI Milk FBI PIPfeln 

-~]- tl\g'd3y)-
c 21.4 32.9' 18.3 29.2b l.1 b .fH~ 
F 2:0.8 2 '3 ,8 1-ll.2 J2.6• 1 -3~ .'32~ 
G 21.1 31 ,9 19. 7 3:2_511; 1,:)a .87a,b 
a.bMeans in 1h.e same oor.umn. wr1h different superscripts dltter (p<.05) . 

From v.1<. 7 to , O or la.C1ation. c:ow:s en.tere,d a switchbaci< exper,ment. Half of 
each gtoup CQnti11ued on lheir origin.i1 caa!t. anti lne ollier llall reC8ived 4.8¾ 
fishmeal, led to replac'9 SIiage DM. After !Wo wk, cows w!lhin trnatmern 
groups ~wiidled diets. F~hmeal acidilion did not ina eas.e milk (p,, ,OS) M 
any die! or milk proteiA percent on. d'"tel F (p>.05). b!Jt increased mil~ 
protein conte nt .1 % on dlel~ C and G (p-::.Ot ). 



37 
REPRODUCTIVE PARAM£T£RS OF OAIRT coi;s FED UR.EA OORiliG EAli LI 
l.AC'l'U!ON. D. P. Cup.r, C. L. Austln•, and 1:1 , J. Schin90ethe. 
Dept. oE Dury Sci . , Soutb Dakota Stale Uoinu1ty , Brook1n9s , 
SD 57007 -0 647, 

feed mg <i1 ets var yi ng in the amount and ruminal de,qra.dabi l i ty of 
protein has been reported to affect services p-er cooception and 
days open. Data were swi.ariied frOIII lZ~ cows in~olved in 
previous research studies ewal uating dhts cot'IU.ining soyb♦an 
meal (n • ~9) or u rea (n = 70) i n the concentnte mh. Total 
mi ~ed di ets wer• formulated to contain 16, crude protein on a 
dry matte r basis. Addition of urea to the diet increased 
(P<.0 1) rwninal ammonia concentratioos {11 ,J and 16.1111.9 / dl ), 
but not ( P>.22) serum urea concentrations (13 . 4 and 19.5 "'i/d l) . 
Days to first bre.,ding (80.8 and 75.2), dars open {146 . 4 anci 
HS.2) and 5~rnces per conception (2.70 and 2.58}. 1'ere 
similar (P>. 10) for cawe fed say~an meal and urea. Regres­
s ioo analy!i~ indicated th.at ser-um urea caneentrations d i d net 
affect ( P>.10) dar• to fir s t breed ing , servtces. ~od serv tces 
per cc,nception. but increase<i (rl " . 0 49, P<. 05 ) day$ open. 
When co~s during e1rly lactation were f ed nutritionally b1l1nc ed 
diets, the increased solubi li tr of di et•n nitrogen bad no 
affect on re producti on . 
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IKPA.CT OF tfaCl IHTAKE OH RUHrn D[GESTA KINETICS. J... Zorrrna­
Rios. J.D.Gtrza and f.Qweos . Dep t . of Aniaal Sc i.. Okla suu 
U., Stillwater 74078 . 

Osmotici l ly active compounds within the rumen have been used to 
alter rumin :11 fermentation through modificat i on in th@ k.lnet i cs 
of the fluid frict i on of the d i gesta. To test the infl uence of 
high intakes of NiCl on r1111inal function and fate of drinki ng 
water, four adult n111inally cannul1ted stHrs 11ere fe<j an 
concentrate diets with or without addi tion of si NaCl. Water 
intake, ruminal water 1v1sion (PEG) . CoEDTA dilut ion rate and 
ru■inal volume (evacuation) lfflre measure<!. Added salt had no 
effe-ct on OK intake . It increased water consumption by 84% but 
ruminal water evasion re.ained lirgely unchanged at 60%. 
Although r u,ai nal liquid d ilution rate (Co) remained stable at 
about 4. 3%, ruminil vol u• was r educed by nearly 50% (38 vs 20 
\). Oietary DH as% of daily intake present in the rumen Wi5 
reduced by 20% (53 vs 67%) indicating enhancement of passage 
and(or) digestion rates(s). Ruminal fluid tonicity was 344 or 
295 .Osm/k.g with vs without added d ietary salt. Addition of 
NaCl to the diet could increue del Ivery of spe-cHic nutrients 
to the small Intestine by increas i ng the quantity of drinking 
water consumed evading the ru.n. Reduced rumlnal voluae might 
exphin why intakes of high salt roughage di ets are low. Added 
dietary NaCl may enhance r1111inal escape. 
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P •CAIJICTOSIDAfi E ACtlV!TY OF f'te"RQJl.%IQ\ SUCCINQG1$lfES ss~ 

f . .Javor.sky" S f 1&e A ti Gibbin:! @Pd C W •orabtl'J ~ 
Dep.artm6nt o f Microbiology t1nd tJ.eparcment of ~.nl.ll.al and 
Pcultt""'j Science, University of Gue lph. Guelph, Ontario 

Elbrob;ac ter succipoeyn@§ S8 5 exhibits low 13 -~dac cos 1due 
.a.cc1v1t.y and is un-.bl a t:o grov vi th l..a~ t -o•lil a.s. the sole sourc.e 
of carbon . Hovaver , when a dens<1 inocul1J111 o f S85 -·as .spread 
on lac tos~ pl a tes a variant colony wa~ isolated ~h ich grev 
rapidly. Th" isolate. , U, n :hib iud an SOS• PACE procein 
profile, and an lmaunoblct prof i le wittl polyclonal antibodi es 
co whole cells of S85 , "'hich wen id•mtical to thos. obaerved 
f er ses . The Ji·g4lacccsida.se Wi&.S c.ell • usocia.tad and probably 
cyccpla$u.ic . The !- ;ucc !.nogene~ /1·galaccasida$e ~d a 
1110lecular 10ei~t ,i i m.i lar to ch.at: from 1, £.!tl.i, but polyclona l 
antibodie,i co t he~ - £2.li P·galactc$ida_.• did not react wich 
it , Some fresh isalaces cf f . succinoi•mu """)I no-r111&l l y 
"X'f't"<l$S P -galactos ld=e . This f inding. ■.ay help a11;plain the 
.,,._.. o f inoculation o f young rum l.n.a.nts with fibrolytic bacteria . 

R~ n C4tiOn and meth,ijne 
I:. and/or lasal oc id . D. E. 
Rimpler, De pt . of Ani mQl 
Collins, CO 80523 
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•·espvnses co a iet add H Jons of ria, 
John son, H.P. Phetteplace and 11.V. 

Sci . , Co l oraao Sta te Un i~. , Ft. 

Thr-ee 390 kg steers were fed a 7n corn di et with o r without 
lasal oci d (20 0 1119/M/ d), sodi um or potass ium (>2t as ch loride 
salt) and la sa lodd added .ilvng with a ca tion . Eoch .. ,as fed 
for l½ da ys prior tQ and 2 d~}·s dur i ng 2- 12 nr chamber 
measuremen ts Of methane ~reduction ano 1 oay of ru,:,en sampl ing. 
Th@ additions of KC l inc~asei1 rumen K fr om 37 up to 70 t o 
74 mM . Levels of the sum of ria • K were uncllMged . Sodium 
ell 1 ori de feeding i nc reased rum1~~ve ls by 10 to 1 S 1111 
(P<. 05), but tota l svdium • poc;iss i um again ~ 1 ned consunt 
at 150 mK. The addition of lasa Joe i(I to the cont r-o l d h t 
e levated the K an-cl depress.eo Na t>y 12 mtl (1'<. 0S) . The ratio 
of acet.ne to prop ionate was dec r-eosed from 3. 6 t o appro•ir.iately 
3 by l asa l ocid additions (P<.05). An 11% -depression in methane 
from lasaloci d approached sign ificdnce (P<.10). Cat 1on additions 
also tended to depres s methilne 13 to 16%. The moH d~press i on 
of methane occ ur red with t he cvmbinacion of lasaloc 1d • sodium 
or potassium (P<.OS) a 23 to 29% dec rease . 
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CELLUUJSE DIGESTION AND CEI.LULJ.SE RECU!J\TION ~ll) 1lI STRI81JTION 
IN FI BR.C'BACTE!l SUCC INOCJ'!INES SS 5 

L Huang and C. li. forsben,, D<!partaent of Kicrobiology, 
Universi ty of Guelph , Cu~lph, Ont~rio NlC 2111 

Fibrobocttr ;sµ c~incg~n ~s S.85 i.ni~ia t.l!! S growth on 
11i c rocryscalline cellulcsm 1<i thcut " l "-& ~•hether i nccul.ated 
from ii gluco~e . cellc-bion. or cttllulo.aa cule:ure. Thetr• i~ no 
acc=lacion of sclubh. carbohydrate during g-r cwth on 
c<1llulose. \/hen che grc..,th IH·dium ccnti1ins either &lucose o r 
c<1llobios<! in combinaHon ~•i t:h micrcc.ryst.alllne cellulose , 
there i s a l ag in c,ellulose di 5,est. lon unt i l a ll of che sclubl• 
5ugar had been ut.ili%<ed , sug.g•ut1ng a feedback mech■nin1 

regulating cellulose digestion, Th~ c.hlotide•stinrulated 
cal lobios id.ase 4nd peripl.asm ic callod•xtrin.au a.rtt prcdu.cad 
u,id4r all te.sced c,ondi t.1cns 0£ Ji;rovth, indicating constttutive 
synthesis . llllllunoe lect. ron n icrcsccpy has revealed the 
presence of the chlorida •~tLuulate-d cellcbiosid;u;e or an 
antigenica l l y r c l .ated protein on protnu;ioru; 11t th<! C<!l l 
surfllce perhaps suggesting that ch<15<1 struc tures are i nvo lved 
in cellulose diges tion. 
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Haterologrus Expressicn of Genes fer Xyl.arK>lytic En.eyines 
m. a,cterpides Species in Bacteroide5 fraqilis and 
~ coli. T.R. \lilitehead and R.B. !ifegpell, tlRl'C, 
ARS/US[l,\, Peoria, IL 61EiCl4. 

In order to ~ effici..-.:y of l'UIDln digestiai, we are 
devel~in;J genetic system for !!'flan ~tion by l:Ullina.l 
and mlaric Bactemides sp,cles. Genetic exr:hange syst.­
and aruttJ.e vectors bave i:-n d.evelq,ed for oolcnic 
&cternj QM species. ~, tl'.w ~ hav9 noe bw-1 
SlCaEi&fully intrcduoed into 1'Ultirtal becterla. 'I'=> detemine. 
if oola'lic Bact:eroides species o:uld express a gene fratt a 
nainal species, a claiect J1¥lanue gene trau. ». ruminioola 
was introduced into~- !ragilis and~. unitormis ma 
pl.asnid vector. Both of these rw:n-xylanolytic orgiw.smas 
"'8t:e able tD expt"eSS the xylanase gene. 'Ihe specitic 
ac:tivity of the xylanaN ~ was l,400-fold lligher tMl'l 
that ~ in ~. r,,ainie0la. 'Itus is the first ~l• 
of hete!:Qlcgo.is ~ of genes ~ colcnic an:l 
t'Ullliml Bpg,tmjdfl&- studies witti. the x:yl.arw:tlytic 001.aili:: 
sped.es, ;e. ~. showed that x:yl.arBae, x:yl.os:i.dase, and 
anbJ.n»i.dase a.i::t.ivities were. regulated ii, 1.espcuse to 
cal:bon ~ used tor gl.a.tth. 'Iha qB1S6 tor ~ three 
activiti•,,.,.. cla'l8d tn one 3.8-kb ~ f~, &rd all 
tt1n!e activities wen eicp1: assed in f:. ~-
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THE ORIGIN AND PROPERTIES OF FORMS OF lWl'-IIfiOCOCCUS 
FLA VEFACIENS STRAIN 007 \.IHICH DIFFER Ul THUR ABILITY TO 
DEGRADE COT'l'ON FTBRl::S 

Colin S. Stewart, Sylvia H. Duncan and Harn J, FUnt,, 
Rowett Resesrch ,nst.ltute, Eudcaburn, Aberdeen, UK, AB2 9SB 

When Rumincccccus fiavef,u;iens strain 007 ws.s maintained by 
cultivation on non- selective nutrient media containing soluble 
sugars, the cotton-degrading activity diminishe<:i to about. one-fifth 
of the activity of the odginal isolate. This activity couid laraely 
be reeovered b >· repeated culture on media containing cotton fibres. 
A comp.,_ri,i;on of the form =tive In cotton degradation l007C) with 
the form po,.,.en in! only limited abillty to degrade cotton (007S1 is 
being ms.de t.o eiucid-,.te the nl!.lur" and pos&ible import.an~ of 
factors involved in the degradation ot hlghly ordered cellulos.e11 
such ss cotton. Form u07C .,·as oniy 5light.ly more =live thsn OOiS 
in degrading filter paper, avicel, Sigml!I-C~U, b.arley straw a:nd wh-t 
straw than was 007S. The Jl-&luoosidas.., il-1-4 endoglucanue, 
cellobla&ida.se and xylan,e.se activity of 0075 and 007C "'"NI similar, 
but 007C adhered rnot"e readily than 0075 to bot.h cot.ton ,rnd 11traw. 
Th" finding,. indicate tha.t a.Jthough a.vice! and cotton are both used 
"-"' ro:ference ,wbstr;0.tes for assay or the ability of microor&"&niams 
to degrade highly ordered celluloBea, dirterent factors may control 
the ability or growing microorganisms to degrade these substrates. 
Form OOiS may be es.senLwly a 'weakly sdherent' mutant,e.nd cotton 
dl?gnlding obilil,· per se do1>.s nat &ppe-ar to be an euential pre-­
requisite for the e~tensive degradation af lignifie,d pi&nl cell we.Ila. 
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DEGRAOATIQtj OF BARLEV STRAW, RYEGRASS ArfD ALFALFA CELL WALLS 
BY CLOFRIDIUM LONGISPORlM AND RUMINOCOCCUS ALBtlS. v. H. 
Varel* , A. J. Ric~ardson~ and C. S. Ste-wart-z-;--u-sOA/ARS 
U.S. Meat Animal Res. Ctr., Clay Center, NE 68933 and The 
Rowett Reseerch Institute, Aberdeen, AB2 9S8 UK2 

Tile 1'1!Cently isolated ruminal sporeforlltng ce1lulolytic 
anaerobe, Clostridium longisporum a6405, was e~amined for its 
ability to degrade barley str~w, non-11gn1fied cell walls 
(~~sophy11 and epidermis) and lignified cell walls (f1b!r) of 
ry@grass, and alfalfa cell ..-alls in comparison to stratns of 
Ruminococcus albus. R. albus strains degraded b!tw!en 20 and 
28i of t~e dry matter-(DJil} in barley straw in 10 days while 
the clostridium degraded less than zi. A combiM!d inocu1LJII of 
R. a I bus SY3 and strain Bo405 was no more active tha.n SY3 
aloiie.'and the presence of Meth.anobai:;teriua smi th11 PS did not 
i ncrease degradative activity. In contrast,"wTt'li"ilfalfa cell 
w·alls as substrat@, the clostridi1111 was twice (2St wt loss) as 
active as R. albus SY3 (151:). The peri:;ent Ill degraded fnJ111 
ryegrass cillwaTTs of lll!sophyll, epidennis and fiber for the 
clostridium was 50, 47 and 32, respectively, and for R. aloos 
SY3, 77, 73 and 63, respectively. R. aloos SY3 degradP.d-­
ryegrass mesophyll cell walls most rap,il"y. with epldennis and 
fiber cell ..-alls being degraded at similar rates. Strain 
8~405 attac~ed the alfalfa cell walls at a rate greater than 
any of the ryegrass substrates. These results in-d1cate an 
unexpected degree of substrate specificity in the ability of 
f. longisporum to degrade plant cell wall mat@r1a1. 
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DEGRADATION OF \/HF.AT STRJ.1.1 AND ALKALINE: HYl\ROGEll PEROXIDE 
'nf.ATEO WHEAT STRAIJ BY R,i1m.l.nococccu .. f 1av.,,f~dens AND 
Rumi~c~oceus slbus . A. A Odeovo· R- J, M~cki~ OPd B A 
~'hitc . DepL of Aniru l Sci., Un!.versicy of Illinois , 
Urbana •Chilll-paign , IL 61801 

The dagn,dac!.on of wheac strAv (IIS) and all<aline hydrog"n 
peroxide tre;iced wheat stra" (AHPIIS) by Rur:t.lnococc us slbus a 
and Ru"'lnococcu.- t I.avef.,.ci~n$ ffi-1 --~• dcttera.ined by measuring 
the growth (OD-) of each b;icterl"" and determinin, dry matter 
<li••ppe.arance ( DK) of che i;ubscrate. l'!odified ea•y aediwn (HEM) 
and defined mediwa vith or wichout th• .addiclon of phenyl• 
prcpanoic acid (PPA) and phcnylacecic &cid (PM) was used_ 
Tubes ""re i nc ubAtad at 39°C for c~n days . Both oo_ and DH 
indicaced chat Aflp<,JS .,.._ .. degraded co mucb gr•ater extent by 
bottl bacteria (FD-1,62.5% and strain 8,41.25%) over ootr,uted 
~S ( FD · l,17 . ~\ and •train 8 7.St), Kost de~radaclon occurred 
bH\leett day 1 sod <l<ly 4 , iJith HEM, addition cf PPA "'nd PAA d.!.d 
net have any major effect on <l4g.,adacion by eicher bacteri.il. 
R. fisvefscill·ns F'D·l degraded 62.51- AHNS .and S8.7~l AHPIIS Yith 
PtA an~ PAA addition, and R. 4lbus 8 ~gr~d•d 41.2~, Allfl!S and 
43. 75\ Afi.PlfS wich PPi'I and PM •ddlclot\. 11bet1 defined -di• vas 
u•ed, thm Ad.ditiot1 af PPi'I and PM •nh=c"d R. albus S 
d~gradacion of AHPWS (40\) ever AHPWS without add.ad PPA and PAA 
(2$\). No effect of PPA and PM was observe.d for R. 
t lavetaclens FD• l or lih•n che 1:..,0 bact;t!ria w•re grown together . 
Nor v,u c.b~re a synergistic •ff~cc on degradation whe,n the 2 
b3cteria vcre cccultured wich either ~1S er AH!'llS as che 
substr.t~ . DK ..nalvsis sho..,ed chat R. {lav~faci~ns FD-1 tDOre 
~fficienc ly degraded Alil'',1S (ca. ~.8 10g/day) thAn R ... lbus 8 
(4. 37 msfd.ay). 
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Im'EJW:TIQI OF RJmlM. B1IClDlA Ill 'Im: ~QI N«:l 
Ul'ILIZM'ICN OF tEK'lRIHS ~ SOUlB1E ST11R:H. M, A. Q;,t;ta. 
~, -'RS, USO\, Peoria, IL 61604. 

Mal t=li~i.des (MS) are produced durirg the 
~ysis ot soluble stazdl by crude enzynm prepara.ticns 
tl."all amylolyti.c rumina.1 h3ctsria. To asoart.ain i.hether 
these pnxruct:s a=a..uate ~ g-rowttl, b.o st.rains of 
st.an:n-de:jradirq bact.eria, ft:tmtm?nl1 ~ JBl an:! 
l)Jtyrlyibrlo fil;zj.g,1.yens 49, ""1r8 gro.11'1 il'I a variety or 
~ IIIE!ldia, Md t.hB appaaranol Of !of; was 
noti.tnnrl. Orner all graWt:h e;n;titi,:ns MS ao::ullll.ated in 
these =1.tures. To mcamins ~MS~ clurirr;, 
stan:h hydrolysis wruld be ava.ilabl• for c:rossf~ to 
other nninal. belci:eri..a, these b,o speci• Wl8N =-o.11.turod. 
with SeleflllQl¥ runinantium HD4, a strain nav~ a timit:ed 
capacity tor starcn utili.zatiai. ni.e oultivaticn Of a.. 
naimut;il,DD wi.t.h a..~ re&UJ.ted in little cmnge in the 
pat:tenE of M3 ci:eerved wit.h time over that with a., ~ 
al.Cine. In cr:nttast, ~ rominantium was able to oarpete with 
lb (ibrisolvens tor MS. In these co-cultures, S.... 
ruplinantium was present: in high nmtiers (relative to Jh 
Cibr:ilolvensl and MS acc.mulate:i t:D a nudl lesser degn!e. 
'n- data suggest that MS ptO:luoed by amylolytic ~ 
l:ecl:eria may be. iJTp;rtant il'lter1nediate in the digesticn ot 
starch il'I the. r,.aen. 
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EVIDENCE O, Im!IBITION OF CELhW'LOLYSIS !NAN ANAEROBIC RUKEN 
nJNCUS BY GLUCOSE. CELLOlllOSE AND SOLUBLE STARCH. 1 t,orrhcn· 
and R I ti;ckic , Dept . of Ani=L Scl .. UniverHcv o !llinoi5, 
Uct>ana •Ch.;uapllign , IL 61S01 -

ln the forag~ fed ani.DAl, effec~s associaced wlch rumen 
d~fAunation h~ve been attributed Ln p~rt to ~n increiilsod 
coneentration of fibrolytic . ana11robic rumen fungi ( ARF). 
The nucritional niche e~po,ed by defaunation procedur~• 
varrancs 1nV~5~ig~~ion to ~ss~ss hov ~he rem3ining IIA!:mbars of 
the ru:a.en microbiot~ can utilize th~L n i che, and ho~ fiber 
d4gradat i on ruiy be affecced. A scrain of a.na11rob ic nmen 
fungus was purified fro11 goac rumen fluid and by zoospare and 
sporangium moc-pholo,gy, w•s considered to be PiromonM$ like . 
After purific.tion , the fungus "45 lllllint.ained on pebblt! milled 
cellulose , and a 6-day old culcure used co inoculace media 
prepared co cone.a in e!.ch10r (u-••c I -cellulost! alone or ~ 
c:ombi.rtillCion of 'f..ell.ulo~• iilnd ,1u,c.ose, cellobiose OE" 51;.Qt'Ch . 
Th• ,elea5e of C•label was ~1nimal for up tc 24 hours in 11.e~ia 
prepared Yich an addicional c.1rb-0hydrac.e and disappearance of 
glucose. cellulose ;ind st;,rch s><c••eded 75, 75 and 331, 
respectively. Over the in1c1al 2~b, cellulose solubilizacion 
..,as nru.cb llOre subst:anci.11 when pro~•!.ded alone_ However, chi5 
trend was rapidly re.versed by 4~ t>ours since breakdovn of 
cellulose plus addicioMl carbohydraces app-esred to have 
nached m;;ixima, but ea long a.s 96 hours va• required when the 
fungus vas grown on cellulos~ alone. \Jhilst such observacion,. 
ahc re!lec.t differenc.u in rate5 of biomass production the 
•■rly inhibition of cellulolysis by the carbohydr;;ites tesced 
may be analogous co whac occ.urs in vivo. Thus, che increase in 
AR.F afc~r def~un~tion n~ed noc reflec~ an enhanced role in 
fiber degradation for chese microbes . 
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ST!l'l.lU\TED CELLULOSE: D£GRAOATION ltl toCULT~ES CONTA,NING <°E:ASi 
AtfO C:El.l.UI.Ol.1'T!C RUMEN "BACTE:Rt~. 1<. .... Dawson•, G. A. 1,,1,et~on, 
k'~ E. Nv1otm•n -nd- S. Ji1Pnkln'II~ Oa,pt~ of ~n1m.al Si:l, Ur"r1·1•r'l.?ty cf 
"""t<Jcky, L•xington, K'v ~0!-4.!>. 

~xenic cultur~s and coculturv~ of c•1twloiytic ~urut~ eacteria, 
r:ar.d yeast stral ns ( "54c.i:f"laro«1y,ces cerev1s1 ae > from co:T1■ erc: ,a j 
0 ,..oaucts s,i,1ere, e:iiarnine-d ta e •.-aluate ttie:r wbilit," to a,vqr~cw 
fl l ter pu,er dl~k~ under anaero01c cc nait1on-s. ~ ..... o f the yeast 
strain• degrade<! the dit.k~. Coculture5 containing ,east str~1~s 
~nd 8iCtl1 9idl1 1\JCCi"9:91"1• dse,gr•a,eo t: h !!- d1s1ts at a !do.-e--r rAt~ 
( .380 n-9 /hl th,;in did •••nic culturvt of 8. succ,nage-ne-s C .~~<. 
ag/hl. How•ver, the lag time before tne initiation of diqest1on 
••• much •hort•r in cocultur~~ (45 h i than in the iKe~ic cult~res 
(61 h). Th• net re=lt ,...s a 2- to 3-fold increase 1n cellulose 
diQ•t.tion during th• fir~t 96 h of 1ncu~.it1on. !he total e•te~t 
of diget.tion •fter )66 h ~•• •imiiar i n cocullures ana .i•enic 
cultures <40.6 anod 47.~ "'9 of 100 mg orovid9d, r•~ottetiv• l y). 
Addil\on of yeast e•tract tl mg/ml) did not significa~tly alt•r 
deqradatian patterns. Simil;ir stini.il;;ition of eel lulot.• a l ~•t.tLOn 
was observ·ed 1n cacuLtures of yea4.t and R4'•inor:OSSUi albu·:;. "':h i'i 
study suggests that I ow con,.,ntrati o~·• of 1 iv• yea~t < ( !O' /"'l 1 

can t.lgn ifi cantly Influence cellulose digestion by ri.io,ina l 
bacter la. 
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CBLL SURFACE STRUCTURES OF RUMJNA.L Cl!LLULOLYTIC 
BACTERIA J. Miron. M.T. Yokoyama and R. Lamed. lnstlt. of Animal 
Sci., The Volcenl Centor. Bet DeBan $0250, Iuesl; Deµt. of Animal 
Sci .• Michigan State Univ .. :East La11sing, MI 411824: .11nd Dept. of 
Diotechnal.. re l-A'liv. Univ .• Ramat A•ti~. 161'.ael. 

Prevtaus ra'.!le&rcll has de rnonst:rated the occunence of ~iscte te ce II 
surface structures (cellulasameSI considenid to be responsibl.e far 
efficient cellulolysis and :adhesion of cellulolytic bacteria. In thh 
$tudy. the catlonizlid fen1tin"1cannlng electron mic.JI0$1:0py procedure 
(GF-SEM) '-'aS u:sed to determine if similar cell surface structures 
could be shown far rumin.a.l cellulolvtic bacte ria.. Bacteroides 
(f'ibrobacterl succinogenes $85.. ~um inocaccne ·navef3c:len~ FDl 
and _Ruminococcus albus 7 \o'ere g;ro"'o on either luceme cell walls 
(OA 'ls) or cellobiosc (0.2 1, ). Strains ada.ptad to the1e substrates 
were eumined by CF-SEM. When s,own on cell walls. all $trains 
showed the presence of amorphous protubennt structures on their 
cell surfactll, wi th an extensi01e network o-f these struchrre-s bridging 
cell to cell and ettachlns cells to the substrate. In contrast, when 
grown on cell.oblose, the strains sh.owed considerably less or none 
of t bese pro tu be ranees on their cell surfaces. Cultures adapted 
ta cell walls showed a higher ccll.u!Ofie adhesion than culturss adapted 
to cello hiose. These results suggest that the presence of these 
protuberant structures on the cell surface of ruirnnal cellulolytic 
stains is induce4 by grow th an luceme cell walls., and inhlbl ted by 
~row-ti! an oello biose. 
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ATPasc-DEPENDENT ENERGY SPlLUNG BY THE RUMINAL BACTERtUM 
STREPTOCOCCUS llll.Y!li- J, " R11•••ll met H J s1mhe1 •. ARS-l1Sn.i. ~n,1 
De-pc. A1iimal Science, Comell Uni,·er~ity, Ithaca, NY l4SSJ 

Eacrs>·•sufl1ciem bacteria CIU\ me1~bolize energ)' sources in the. 
3bcscncc of growth, but tbc n1echanism of energy spilling w~s not 
und-emood . Heat is the ultlma,te end •product of energy spilling 
reanians, and nan-grnwin3, cnetgy ·• Sufficie □ 1 cu ltures of 
S1rey19;; gccus bovi1 produced hc:at ae a rate or 0. 15 uW/ug pro1eln (6. l 
rnmol glucose/Mg protein). Since dlcyelollc~yk.arbodiimid.e ,(DCCD }, 
~n iahibhar of proion ATPases. el iminated. heat prnduc1lon. ii 
~pp cued t!tat ~ fo tile cycle a f pro1011 s .Ind tbe memb rile bound 
proton A TPas~ -..·ere: responsible far en,er1n• spill i:ag, Thi$ id~ was 
supported by 1bc observation th3t j'.UOIOno-phorcs and mo-ticnsia 
i nercascd the r~1e of heat p-roduction, Si nee the rue a f energy 
spill ing wa$ 3 .7 limes the m3in1cnan.ee t'll.tc, it appurs that 
OCCD-sensitivc energy dissipation may be n:galal.cd.. If ~ were 
1he only bacterium in the rumen (0.lj; kG protein), its maximal r~lc of 
cnef'i)' spilling could account far as mucb as 0 .9 kg of glucose 
ferme ntation per h, Wbcthcr other rumio.al bacteria haYc- 1hc 
cap~ity 10 spill energy at the same rate as S, bovls has ye1 10 l>c 
dcterai i ocd . 
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IN V1TRO AND IN VIVO MODELS OF ACUTE AC!DOSlS INDUCED BY 
DIFFcRENT DIETS. K. Barsuhn*, S. T. C:hest@r _K. A. _Whit@, J. A . 
,Robinjon and s. F. Kotarski, M1crob10iogy iln3 Nutnt1on Rewarch 
and Biostatistic5 and Research lnformatkm Syrterns, The Upjohn 
Co .• Kalamaioo, Michigan 49001 . 
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EFFECTS OF s'1I•CROKU.ERAl.5 ON T!! E: CRO~"TH CliARACTERlSTICS OF 
CELLIJLOLYTIC RUMI?lA.L IIACTER.I,\. D, C: 5AD,"§0 " R L M.ickic, o1ng II Ati 1•11 ~ . Dept. of .,>,nimel Sci. . Un n,erdt.v of t1 hno l s, 
Ur ~M -C emp.ugn , IL 61601 • 

Pure cul tu~Cli of ce llulo vtic ru.::iino1l bacteria (Rwn!.no ec-ccus 
fl,,-,.,,facier,s FD-1, F-urt1lrnococcu s ..2ibus ~ . and Bac ceroldes 
succinoe6n6S S-S5) Wet'e used t.o St~dv the influence of 
n:olybdenw:i ( Ko ) , m-'ns,-ine$,;, (Mn). zinc ( Zn), cob.,lc ( Co } .and 
1ron ( fe) on gn>vt;h race of che,;,e , .t c;dns ino~\Jlated i n 0 . l% 
cel lobl.ose b r o t h medla. tfomhto. • ! c ·.cls of Z.n. Co, Fe l.n :ie-di.i 
vcn 0. 2 , 5,. 5. 0. 7 . 5 . 10 .iJ, 15 . 0 snd 25.0 lt!!,/ L, "'•hilR Mo ..-,.i; 
a e O 2 5 . 5v , 5 , OD . 1 ~o and. 2 IO C::./L .;.nd Mn \<3S ,. ;: O. 10 • 
20 . lo , 60. SO , ~nd 100 mg/ L !.n ~he Eii o th . Ce 11 gro..-ch 
(O.!l."") "'"-$ ,ecorded evet'·• bouc unt il s t a,;ionary Rh&s.e.. The 
,C$U t5 i ndieaced th~t. FD · l and S-~5 re~~onded velL up co 7S 
g/L ~o conc~nc:r;i,t. i<m in i:he rte dium , t.hcn g ravt.h ra t.11 declined 

a~ Ko l e ve l. i:n media increased . St:rai a 8 ""'S found co be i<oc'c 
sert~itlve ~" I-to le~•e l ~ ""d s ho~·ed re i:arded gro..,ch beyond 25 
m~L. Hn stillnlla t:ed gc-owt.n of all b!c cerial sc.ral.n:,; when ~cs 
conccn::n,t;.io-n incre .. oedJ fron 10 t;.o O .c. / L l n the medi" . 
Howava1: , i;; h"d .an inhibi tory effect on-h.ac c<'!r l."l gro1o.-th beyond 
60 mg for s t rain 8 .ind 80 mg for fD-l , ~hl. e no ,5uch effect was 
observed for S 0 85- , The co;i.c<'!·ncr .. t.l.on of Zn up to 7 . S. 111. / L in 
med t.a n1ir,ulatad gro.,th for fD-1 .o.nc! $Cl"-'in 8 , lleyond cnis 
level it retarded che 1-ro,..1;.h r~ce in c.hese stt'.sins. li•o1<evcr , 
S --SS concinu;,d ~o &•""' "'ell even ai: 25 mi-/L of Zn . Cobalt at 0 
mlt,IL -'"d g~oate.r concenn~ c1on in the 111caia had an inhibit:-ocrv 
eI1ect on FD- 1 and st:r,!1n 8 . -..h ile 15 111g/L cobslc stoved do.'T\ 
cell . growth in S-85- . I:r0-n in<,rea.~e<I the bact'.eri.:il gro-..th rste 
of tn-1 o.nd str.ain S l!D c-0 10 mg/ L in me di.i .and t.hen a 
deere.ulng ti:end Mas or:.~~rv-ed beyond this l evel. Hoi.•ever . ,-;o 
dch~cr iou.s effeci: o f Fe supplementacion '-'85 obeervec:I on S •85 
even ac 25 tr..11; / L !cv~l . Thus, opi:1=1 levels of micrc11:inerah 
for grouch oI' t.hraa ~ellulol)'~i.c ~~ro.ins ., • ., .. ., differe nc , 141 th 
5-85 s ho,d.n& higher requirements fa, t ile t race el~men~s cested . 
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THE l~TERACTION BETWEEN pH AND IONOPHQR_ES ON CONTJKLOUS 
CULTURES OF STREPTOCOCCUS BQVJS. J, M Chow 11nd i B 8"55£11-
Dcpt. of Aoimil Sc.icnce, Camell (..lnJversity ilnd ARS/USDA. hh3c3. 
NY 148R 

The effecu o( lo11opbo,rc:s an pure cu l111re~ of rum inal bacteria have 
usually been mcastSred in ba1d1 culnm:· 3n d a1 11ear nculrnl p H. 
When S1 rcg10rocµ: hayjs Hl I wn.s grown in caminuaus culture: ~, pH 
6. 7 wi th a diluLian ~a, ~ of 0.1 per h, rno□e.nsio concentr.1tioos as 
high a-s 0.2 uM had Jilli~ effect on )'icld. As moncnsln w~s inc;rc.1soo 
fun.bu. yield dcclitled. but same growi.h was observed e,·en if che 
eonccntratian was as gti::at as 20 uM. Since lc$S 1h:1,n 30% of the 
d«lioe in yield w.is expl.tined by a switch 10 l~crn1e, it ap peared 
th~L a majority of 1lle gro11flli inhibition was caused by a futile cycle 
or ions through the cell membr1111c .. V.'ltcn pH was decrc.11.SCd from 6.7 
10 5 .1. the amou111 of moneasin nccdc!d 10 decrease yield by 50 % was 
JO fold lower (0.14 vcn11s l.43- uM),. Lasaloeid w.is 6 fold mare potent 
1han mo□eruiin at 6 .7. and il w:is cmly 2.S fold more inhibitory if pH 
wa;s decreased to S.1. B~cause una.dapted cells ~nd camiauous 
cultures did 110,i ~row in batcli cuJture if nioncnsin w~s greater than 
10 uM , the concept of mi.mimum in.hibl1ory conccntralian (M IC) is 
questionable. 
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St/tntmronas rnrotniwctwn HP• fl;gnrntacipa and Cell Yield Response 10 Limiting 
AA4 Ngn-Limjtjng Conp,;nqaooos of ,ei,nmonium Oiloride • s ,c, R lcke I iLl!l1Jl.M. 
~ i. ARS-USDA and Microbiology De.pt,. Notth CatoHna Staie Univ .. 
Ralei3h, NC I, :m<I Me:111 and Animtll Sden~ Dept., Univ. of Wisc.. Madison, WI.l 

The objective of chis SIUdy was ro assess fermentation and ,:,ell yield rt$p0ll:lc 
of Se./.ent)M()n,;zs rumlnilnltum HD• through a range of physiological and aan­
physi.oloalcal ammonia-11.ibogm (NH3~ COl1CClllr.llio. Cell$ wcm grown in 
cominurus culture with a defined IISC-Ol'b.ale • reduced basal medlum containing either 
0.5, 5.0, 25.0, 50.0, 100.0, and 200.0 mM NH.iO and diluti()ll rate.,; (DR) were 
pooled with categorical me.am (hrs -1) of0.07, O. l4, 0 ,24 and 0.40, fHl• ' was the 
gJOwth-limiring numem (Ks = 71 .:5 uM) wh.eo 0.5 mM NH4Cl was provided. 
Qlue05e disappeared and acetate (A) ancl propionate (PROP) concentratlOIIS formtd 
"'"Cfl! lower at 0.5 niM Yenrns the highu N H.sCl cona::otmtioru. (P < 0.05}. Lacwe 
(L) was higher at 0.5 and 5.0 rnM NH4CJ (P < 0.05). Fh•e•f~ld more NH1•N wa$ 

u=i at 5.0 and 2:5.0 rnM \•ersus 0.5 mM NH4CI and 1wkc as much NH3-N was 
used at S-0.0, 100.0 and 200.O m.;1,t NH40 cban 31 :5 .0 and 25,0 m.M NH4Cl (P < 
0.05). Glncosc disappearance= and p.ro,;1.1Jc1-c:t:rbon fo1T11a;tion rat~ were higher at O..S 
mM NH.ta ve= lhe higher Nl-1.,CI concentrations (P -: 0.05). L io=-.ascd five­
fold at lhc f~I DR far 5.0 mM Nf-14O while A and PROP d«rease-d under these 
caadirioas where;is L remained low .1nd. A iln.d PROP remained high for Ill! DR when 
NH.iCI concentrations v.-c~ 25.0 m M l!Dd al;>a\·e. ~ell >•ield. ex~ :I.$ Y ~-ucoso 
and YATP w~ ~a;rly doubled wltM NH.Cl wa:s me~ from 0.5 mM Ntt.iO 
(25.1 g cells per mole glucose d.isllip~ an(l 13.9 s;cetls per mol;: ATP produced, 
respectively) to the hiiJler NH<!Cl concentrations and wm: highest at 25.0 mM 
1',"H_.CI (48 .2 ind 23 .2., respe,ctivclI) (P <: 0.05) . Y tmmonla wa.~ higncs1 at the low~st 
Nlf.OcaDCC11tl11tiaa. App~ntly, rriaxirml ferme:nmion rate and maximal baaerial 
yield do not o;cur ill the same NH 3•N concentrati.oo for lhi:s org.u,ism. 



55 
ACTIVITIES OF AflMONtA-ASSrt'IILATOR'f ENZ'l'l'IES OF R<Jmino-coccu.s 
flsvefaci~ns rD-1 . Pb Duncan •nd 8. I Kockie. Dep t. of 
Animal Sci. , University of Illinois. Urbana-Ch.ampaign. IL 
61801 

RumJnococcu.s f l..1vaf ~c i e-ns FD - 1 \,,,' i!.s grown in h.a t.ch cul cures 
un,;ler condl.tl.on.s of carb on ( 5ml1 Nl:!,Cl, lOmK cel10biose) ,.nd 
ni crogen (lmK Nll,Cl , 2011f! c ellobios") li11it.o.tion . Ce ll,i. were 
h;,rvested l.n mid-cxpocent ial and scac l an.o.ry ph.1~a b:,· 
C4ntrifui;ation . Tha resul c ing cell p3st~ w~s pre~sed chrough a 
Fnmch pre~~ure call , and c.ell fr~e ""tr.a.ct~ wcrg ;,.ssaved £or 
the presenc e of gh,t.amlite dehydro~ena,i.e (GDH), f. h,tui~ 
s:;nthecase (GS), .a.~par&gine synchHase ( AS) ~nd glut.amsce 
s ynthase (GOGAT) ~cti,•ities . NADPl:! -linked GD!! .o.ctivit;v vas 
higher under conditions of carbon lin,icacion c.han N- li;:.it.ation 
(182 vs 150 nmol/11in/ '"1! prota in , rg.p~<:tive l y). In ccmtra.&t, 
activicies of GS and AS measured usin4 the fon,ard assay wera 
only detected under conditions of nitrogen limit~tion { 12 •nd 
17 rurol / mln/mi;; protein . re•pecti ·✓elv) . GOC"'T &ccivtc,• ~·u also 
higher under ti· li11icing condition~ .· Tnese data wO ~erv• a.s 
references tor further re,earcb on ~hG effic iency of N­
u cill~3t ion in chis import3nt ccllulo l ytic bacterial species. 

57 
iSOLATION AND REG ULATION OF GE:NES C:uNCERN £:D i-iTH ;\YLAN 
lITiLiSATION iN Ei:UMINOCOCCUS Fl.H 'EF' . .tCIENS. 
ti.,1. fjjn i-• and c. ~. McPtJ,eraon, !,'utt"ition uivision, Row,.tt 
R<>:search institute , Bucksburn, Abet"deen AB2 9Sil, u, K. 

Rllminococcus f/.1n·,daciens i, ls a recently iaolat,,d sclr<Lin aoie to 
ubli,:1t xyl.an a.s weU as c.eHulos.e or ceHobjoae for- growth, 
:\yl.an.a~ anti ll xylo:s:idase accivitles show evidence o( reg1.,1 ~at~on, 
i;,.,i ng higher in ~yian grown than cei iobiose gro,,.·n cell~. 
Evid"!'nce has i>een obtained for the e~lstence of "-t l......st 4 
d istinc t xy ianase genea Jr, thls ,.train, ba~ed on DNA 
hybridisahon, follo,dng the Isolation cf 1.,.mbda bact<Jriophaije 
clones expre.s,.lng xyl.a.na"" activity. Two or th<?:s'! g,1mes. and an 
assocla.teci mixitd linkage tl giucansse sene, have been subclone<:i 
ln plA&mid "°"'tors. Enhance<:i transcript.io n from regio ns of ili-A 
<:a,,r rying certa.in of t hese cloned ienes ,,_,ss demonstl"S.ted in 
hyr.iridi:;,:,.t.ion studies for R. nsvefaciens ce lls ~ro1,m on >:ria.n 
c ompared with cellobiose. 

59 
El.ECTROPOR>.TION OF Rumino,co,ccus fl,H•efs~lens FM TRANSF£8. OF 
Dt;A. M. Morrison* and B. t,. jlhic;e . fle pc, of Animal S,ci., 
University of Illlnol.s, Urbsns-Chsmpaign, IL 61801 

56 
TRANS FORMATION S'l'STEMS AND PLA.SMID CONSTRUCTIOSS FOR 
USE IN BACTEROiDiiS R[7MINTCOLA 
A.H. Thomson and H .. l. Flin~ Nutrition viYision, Rowett Re searc h 
in.st.ituto, Bucks.bur-n . Ab-f!rcieen AB2 9S0 

Tran.sformi,.t.ion of Bact,eroi.dt!-.s ruminicoia F i 01 , a derivative or 
st.r-.lUn l?~L4, O}~ t he natui-all;v ac.<;1.Jrrlng tetr.scycline r11si s.c.ance 
pb.sm,d pR!i 14 119.5 kbp) ,.,..,. "-t::hievea using eled.rnporacion al 

freq1Jenciea 11p to i08/ 1,g lltvA. S imils:r proc . .,d~1res iave 
t.r i.ln$forminio n or B, u,11/armis l 100, b u t not B, ri.rminicoia F 101, 
by the £. coli/&clerom'es ,;hu ttie vecto r p[,PJ. A potential 
shuttle p isamid tor u~., in B. ruminicai" no,; been c.onatruc~ed 
from a crypcic B. rirminicoia piasmid I piif<l:?I. en £. coil phi."'mid 
carryin g a multiple cionin11 s ite and a ;;,._cteroiaes dru,g 
resistance n,..ark~r-. 

58 
MORE CLONING OF ENOOC:UJCA.NASE GENES rno~ Ruminococcus 
flsvefac iens . V K GUPrO* G I HP~ard S Rosenzweig, ~nd e A Hbic,,:: , D~pc. of n.niu.a. l Sc. i . I Un iversic:y of Illin,ois, 
Url>a.n.•Ch.a.rep;,i&n , IL 61801 

A genoaic library of .Rw.Inococcus f favef,;,ciens f"D-1 DNA 1o·a• 
conacrucced u~ing the Esch~richi~ co l i b-cteriophagg l vect~r. 
AZAP II. Reconbinant phag~ progeny ~ere screened f o r 
cellulal y tic a.ctivity by placing wic.h appropriate hose £. coli 
in soft agar (0 . H) <>verlay~ conta.inlng 1 . o, (~•/ v) O•ta.:in 
brill1anc red · hydroxyethyl cellulose (OBR-HEC). An OBR-1:!EC 
positive recombin.ant phage design.aced rn1.71 ~es pla~ue 
purified to greater chan 80% and chen the insert DNA in ~h• 
pla511.id pBluescrl.pt w~s •xci~e,;l from fDl,71 using R­
helperph;:i.ge .a.nd r<>$CUed inf;, coli XL-l·Blu0. Of the 16 E. 
coli clones wich rescued pBluescript pla.smid , one clone, 
designsced ml-71.4 g~ve positive c;:i.rb<Jxymethy l ccllulo,;e 
hydrolysis >1hen sci;Hm;id uo. i ng t-he congo-r0,;l staining a.ernod . 
The presenca of ;, DN"' insert (2 . 2 kb) in c,he plasmid was 
confiated by endonucleaoe rescricti<>n and si%e e5timation by 
aga.rose gel" electrophoresis. ~F •lAbe l hd prob11 v;,5 g,rnerace.d 
udng the 2 . 2 kb DNA inser c fron, chis plasmid (pM\1201) for 
So,.ithern bloccing. This in~ert hybridi~ed wich wl.ch R. 
f lavelaciens f'O • l chromo,;omal DNA con.firning the origin of Dt;A 
l.n.•rt . f'urth0rmore, no hybridization of the probe with other 
end<>gluca.n.s.se g<,n10s cloned fro. thl.s str;,in, c<>lA (pME8200) and 
c•ll! (pl!"'\.1101), 1o·as decected . This indicated it.a unique 
identity u celC. Substrate spe•dficity 5how5 th;,t the gene 
encodots '"" •n.:yme that degrades CHC, and xylan to a les .ser 
ex~enc. rurcb~r work ~n t.h~ ch~r~ccer i za~ian of calC is in 
progreos. 

60 
RESTRICTION,/M.ODI£1CATI~~ !.YSTEKS IN RumLn~coccus albus 8 ... ~D 
Rumlnococcus f lsvef ac ien~ FD-1. M. Moui ,;on* ao<I B A 
!,!b,m. Dept. of Animal Sci . , Uni ver•1cy of Illinoi5, Urban.a• 
Ch.mpaign . lL 61801 



61 
GRCY.JTH G!iARAGTERtSTICS Of ~IHYDROXYP'lUlllNE DEG!l.ADHlC BACTERIA 
( TSOu\TE5 32-2 4 } . C . S . McSwcene\.· R ' M,:11;.Ls,ii::. and H M2r1:t@9P, 
Dept . of hn i=l Sci .. Unive csi t,, o f I llnois , U1·ba na - Ch8.ll!)&i gn . 
. L 618 □ 1 

Leuc~_,11n.:1 ieu coceph,1}., is ..!. tropical l ~guminoo.s sht-ub 1J i th 
consid~r~b i~ potcnti.:il a~ 3 nitrogen ~upplement fo r inc~easi ng 
aniJUt l produceiocl. Ho11ever. epplic;;,ion is linitG ci by t.h" 
occurrenee of mirr,os i cte . a free !)Ot"n~ go i t.rog~n 3- hydcoxy •4• 
l (H) -pyridone 0.'•-DH P) in ,he- rumQn . RQCQntl ;, two rumi n~l 
bac,Hia (7S•l and :l2 •24 ) have bGen isoht.ed b y H.J. h l lison 
·•h i ch at:~ ab l e to de .e.rade ) .'• -DHP ,ind i.t.s commerci~ H:r 
a voilable is0-:1er 2 , }.: DH P. t solatQ ;<"•24, .a .s.hort ,gr.sm posit ive. 
s training rod ~•as gro11n on a se11i •dcfi.n"d mediw. o! 15\ 
cla rif ied rumen fluid . 11inera l s. c<1s i1;one , arginine , B v it=ins 
and 2 , 3 - DH P . Growth, as ru,agured by optica l d~n~ ii;:; , •·-• 
direc tly pcoportional to the conc em;ration of DHP in ,::hQ rr--4 diWll 
~n d ~he g ene r a tion tirue for growch as l J - 15h when DHP w;;• not 
U111t1ng. In contr.,.H , 01edium "ith ar.e.inine but no 2 . 3 -DHP 
shoi.iE!d litc:le g t Ot.ith . n,enifor~ , DHP ;.:u: usc-d .:a_s a.n ~nt!rgy 
sourc e f or gro\J th of this o r gani~m. Pl u,aids h ~ve not b,""" 
dec.,c ced i n a ini- !)re ps o f strain 32 ·24 and t h e mechanism of 
c r ... n~fc r of re$1e Ca.n ce remains c.o b4 d4t4'tlllincd . 

63 
~1JMIIIA1 AIO,EROBES .AN!l PYRROLIZIIJINE: tU:.ALOID DETOXH'IClTIOII 
A.N. Craig•, L.1. Bjytbe and E. 0 . Las~1a, College ot Veterinary 
Hed1cine, Or egon Stat" University , Co rv~l li s . Ore9on ~733 1 

Deqradat1on of toxic 1>ol ecules by an,nrob1c 11 icroorganis11s 
has co11e to the f or • front of gcientific in~ungnion in the late 
l ~80 • s. Th• rumon o! the ~heep ccntains 1uch or9anis11s that. 
th rouqh a seras of QJ!p,en,.enu in o~r labor1 t ory , hss beer, shown 
to degrade tb• pyrroli: idine a l kaloi ds foun~ in tansy ragwort 
<S•n•cio J•co bu,a). This 11>ecbaois11 1s proposed as the prinary 
reason why sheep •r• reslstact to pyrrolizidin, a l kaloid toxi· 
cosi! and cattle aod horsu are not. A series o f tx·pcnments 
"ere conducted that support th i s hypothesis. 

First, physio l ogical quact 1ti es of crystalline pyrrolizid i ne 
alkaloid extracted from tansy r1gwort were chronically i nfused 
into t he liiers of sheep vi a the por ta l vein . Classic hepato­
pathy H is seen in clioical aad e.x perir,,ental cas-es of tansy 
t oxkosis was tbe result as d•tcrmi ned by clinical prog-ressioa. 
alterations in seru11 enzyn;es •nd hhtopathology. Secondly, 
ruminal flu i d taken fron sheep had• rapid. i.e., l ess than 24 
hours , de~radation of the pyrroliz i d i n, alkaloids ~hen incubated 
in an artiticial rumen. COllparablc treat~eBt of bovine ruminal 
fluid ev i denced only ninor detoxific•tion ot tbe pyrrolizidine 
3 l kalo l ds . 1 .e., 26\ in 48 bours. r i n~lly , di!!erential centri­
fu9at100 ,x~riQents evidenced tbat th, pri~ary microor;anisQs 
responsible for tbe detoxification were one or inore of tbe s11all 
bacteria. rn addition. it bas bun found that tbese nicro­
or9anisas caa detoxify a numbcr of pr1~ary pollutants. 

65 
E:VALUATrotl OF A RAPID ENZ'iM.E/ DITERGElff i'ROCEDURE TO QUl>.ITT' li'Y 
IIACTERIAL CRUDE PROTEIN (CP) IN DIGESTlVe: Rli:SLDUES OF i'ORAGE-FED 
RUtHN~JITS . K A Move j 1 ~nd L n . Bunting . Oepc . o f Dairy Sci .• 
Lo-,iis iana Scace Univ . Agric . Cent4,, l!.aton Rouge , U.. i080~ 

Two experiment:. were co11.duct.~d co l!Valu.ace t he effect iveness of 
;.n en.:yma•modifiod tfDF pro,;cdurc (Kl,:"DF) for qu.ont:ifying bacurial 
CP ( BCP) in r um i nally · incu.b;;tcd for~ges and int:c~t:in~l digc&t:a. 
The tfD F =dific.ition i nvolved .uiyl ,ase tr<>.1.tment. p rior to ,md 
protease creaatenc afcer boiling of saiples in n~utr•l d<ltergant 
~o u t. 1on. BCP wa• esci.lut:ed by sample N loss . In E~p . l , KNDF 
11aa c 0<a.par"d co a •~ bacceriel marker for ut:i.a-t:ing SCP 
contaDinecion of alfalfa (AH) or b"rmucugr•u (BH) hilys ruarinally 
i ncubaced for~. 8 or 12 h . KNDF overe$,i1Utad BCF in AH hay st 
a ll i ncul>e cion tia,e s and in BJl at, and ah. Deta indicated that 
NDF-bound CP in leg.umes may be p.arcially au.sceptible to M.DNF 
tr eo. t:ment result.ins in overestimation o f BCP. Further. d.at:a froa 
Exp . l ~ugg.,stad t hat HDNF may h•v4 ma:rgin;,l utilit:)' for rum i n;i l 
i ncubation t i mes less chen 12 h in mod.erartcly to poorly 
diges tible forages, end may noc be at all suitable for legumes 
and ocher highly digescible forag<>s. ln EMp . 2, l'ICP flow to the 
abo11.1.sum o f l ilrabs fr:d ull fescue h.ary di<>ts was e~ti.u.at<>d using 
~•the, HNDF or a purine•N BCF marker , Flow o! BCP wa5 si~ilar 
(P> . 05) for che cvo mechods sugge&ting that most non•NDF•bound 
CP from call fescue h.a.y had been digeste,d nua.im,lly in chis 
e~peri.menc . Daca from Exp . 2 suggested that KNDF aay be w;ed to 
Gscim&t4 !CP synt hesis in ruainant$ conaUR1ing soma forage diets . 

62 
CHLOROGENIC ACID AND ITS INFLUENCE ON NEUTRAL 
DETERGENT FIBER DIGESTION. DJ.R. Oaemey•, J.A. Patterson. 
e.nd J.H. Cherney. Dept. of Animal Sciences and Dep1. of Agronomy, 
Purdue University, West l..afaycne, IN 47907 

Low mole.:ular weight phenolic acids may dec-rease utilization of forage 
fiber by limiting microbial digestion of bound structural cartiohydrates. 
Caffeic acid was pre\iOU$ly identified as a major alk.ali-labile oomponent 
of limpograss [Hemanhria altissima (Pair.) Staph. & Hubbard]. 
Chlo rogenic acid was identified as the caffeic acid ester producing the 
relatively large amounts of c-,,1.ffcic ac0id in limpograss after base hydrolysis. 
In a series of experlmems.. cblorogenic acid in limpograss was 
cbaracteri:zod and i1s intluence on fiber digestibility inve~tigate.d. 
Oilorogeni.: acid con~mra1ions varied " ith narvest date, canopy level, 
and morphological component (1 to 12 g kg· 1 DM). Chlorogerlic acid was 
released almost immediate.ly after ground Li.Illpogr11:s:s 1issue was weue.1 
with water or methanol IY • 12.2 + 0.55 X, r - 0.78, where Y - g kg" 
DM and X = 1ime (h)] . In ano1hcr study, digestibility of alfalfa and 
orchardgrass was reduced 1-2% when a water extract of limpograss was 
added to incubating samples. Studies are currently being conduc1ed to 
ev-alu.ate the influence of chlorogcnic acid on fiber digest ion by pure 
cultures of ruminal bac1eria. 

64 
PHOTO$ENSITIVITY OF CATTLE GRAZING ALFALFA PASTURES 
M.L. Schle ~el, C.J. \\'acMnhei m . . '-l.E. Sanson , J .R. Black. ,·;.J. 
Moltne . H.D. Ritchie .. G.D. Sch•A•ab, S.R . Rust . nP- l)t. of Animal 
Sd., Micrugan Sta te Un.i•1 .. r::a$t Lansm~. ~1[ 48RZ4. 

A trial was conducted to charac en ze uhotoi;e nsl t1 •t1t,· ln cattle 
grazing a prndaminantly alfa lfa pasture, Ninen·-s lx liolstein steers 
(480 lbs) warn pl2~d on a n alfalfa Hazmg trtal on May 20, 1989. 
Fifteen davs afta r the ifl!tl:;tlon of the •rial. the first steer showed 
signs of hair los.s and skin lesions. Twen ty -one steers experiencin~ 
pbotose nsitin ty plus 11 non- effected steers were remove d from 
the alfalfa pasture . The steet:s wen!- taken to the Be,ef Gatt ie 
Research Center. !ed a non-i;1lfalfa diet and housed in pens with 
access to sh.ade . A hair lO!ls sc ale wa~ deY1sed to separata steers 
into 4 groups. Tw o bloo,j sa mples were drawn from each steor 
43 days apart to aote rmlne exten t of live r damase bv evaluatin~ 
t h.e level of sorbitol debydroije nase (SOHi, a liver enzyme. Steers 
were we ighed et each bleeding d~te. The normal ra nge of SDH 
levels is 24-42 IU / L. Durtn ~ the photasonsiti 'le period, steers had 
high le,els of SDH. After the gteers wern taken off pasture. SD H 
le'i'1!l9 dropped to norma.l levels except group l f P-::.05). Steen; 
had dmiler ADG during the photosensitive p~riod (P:-.051 but control 
steers, group O. had gre~ter AOG than group 1 steers during tho 
recoverv period (P<. 051. Steen with thB greatest hair loss did 
not have groute r Je•1els of SDH in the scrum. The increase levels 
of SDH in all steet'li indicate hepatogenous photosensttl•t!ty. 

66 
effcw· oi COetg-/ leve!, fc,c:diog f.r"'l~..,,r;; ...,d ba"c.-ial isol~tion tech.J1iq~~ on b;a.o:o.riJ.i 
compo,jcio.11 md flow at die du<:dC41Wltl c4 ~ie.,-,._ ~l J. Cea,,.•, N. R. Merchen. L I.. 
Ber~r md G. C. Fahey, Jc. Dcpc. of AJwn;,l Sciec=. Uo.iv. ol J~ Urbatia 61&:11 

Four sccers (431) ks) ..,..._n, (ed diet• c0ntai!lia~ two~ k -~ls at l\fo'O fecd,ii,g freq~ 
(FF) ia a ~ X 4 La.tin iquuc ~ - .Encr~ 1e,-e1, were 12~ {bigh Icn~:; HF) or 2.\)2 

(low fo.r.!.ge: LF) Mc:i.J ME/kg DM prc;,vid,d by aJ.f.illa boy/ eorn sila~e or grow,,J. 
wrn/c<Jrn si!o!f< &LS. Diw 'A'Crc fed twi~ (2X} or l2 (12.X) t.imd dail,·. Dry mactcr 
i.ota.kes were 2.0% B W ia eoclt period. RWltli!LaJ coc1c.nu were coUe=d :u fout u.mc 
i.atCl"'ais o,-er , d.. Whole C!GIC:IIU "'Cre b!eeded with s.ilinc a.od mi<ed boctcrio were 
i.,olatcd from strmicd fiuid i:mmodiatch· ((rcoh bac:terial isolate; FSBT) or wr 
composili,,; o{ flwd by uim.&I -1 &ttric!i (lro=i lmter-ial isotate; FZBT), Aho, Ocid­
(FAB) ""d p:utidc- (PAB) usocia1ed bar:taia •'ere iso~tcd. E,,crgy lcv-el u,d FF bad 
Utile d(cct (1' > .QS) 011 OOGl()O'WOD of i;obced fraaioQS. S>JDplia! rime <ii<i IIO( alfec:t ('P 
> .05') coa,.posicion of b=ria i.iolue<i [1e01 HF LF l.X 12X 
from st-cen (cd UX but ha.d llilear N:pUNlc 
(P -:: .O"l iDd qindntic (P < .05) FSBT 
•ff•w M N:pwc r~tios ol bwcria FZBT 
isolued fr= w:ers f~d 2X.. 
Nitr<>icu:puricc r~ ud ~a;ted 
bi"eria.l N b-. ~g re.1pccu,-e 
rntios are IP'l'CII in !he L>cbJc.. Mcam 
widw, eolume$ ~d iccm:s ba.,..JIJ!: 
diifcrcot ~upcr3'rlp~ d:i!rer (P < .a:!}. 
Re.1ula iugs= that frcetia,11 rumillJ 
sample$ befort. bacterial tl(Jlati0m will 
col affect N:pui.t1e ratios. 
Compo,iu011 =Y be affccud br 
fractio11 of rumiiu.l a,cu,,u .sampled 
~ li.=c foc =i.m.ili (c<I infteq12c~tly. 

PAB 
FAB 

'011odcc.al N 
~.g/d 

FZBT 

PA.J! 

FAJ! 

:n~b .'Ir 
.sr _7g:I 

:!26. 7 Z3-l .8 ll.3.8 

.i4.i 

u}> 

247.6 

4-'.4~ 46.6a 47.6• 

4:Z.~ ~ .6a.b 4~p 
36.7b 37.9b 40.3,b 



67 
fNFLUENCE OF PROTEIN DEGRADATION AND DIET TYPE 
0 FERMENTATION IN A CONTINUOUS CULTIJRE SYSTEM . 
D. J. Illg•. M. D. Siem. H. R. Mansfield and B. A. Crooker. 
Dept. of Animal Sci., University of Minnesota, SL Paul. MN 55108. 

Protein degradation and diet type were e,·aluatcd in a 2 X 4 factorfal 
design using a continuous culllln: system. Raw or cxuud.ell soybeans 
(SB) were th.e sole soun;e of supplcmeaml prolCfo. Dlct t)'J)e:S ranged 
from alfalfa hay (AH) to corn silage 3S tbe major forage source. Diets 
contained 17% crude pr01ein and 21% aci.cl detergent fiber. Results of 
the fenncmations Oistcd below) in.dicate that changin.g the forage soun:e 
and concen11:uion of roybeans had ao effect on fiber digestion 01' 
nitroge.n flow. but did inc=i.sc the number of lipolylic rrucroorgani!nls . 

,:i!ly TyQe Diel T v~ 
lOSB 15SB 20SB 25S8 

Item Raw Ext SOAH 40AH 30AH 20AH 

NDF digcsoon, % 55.1 54.6 52.8 52.9 58.E 55 .J 
ADF digestion, % 54.9 55.0 50.3 53.2 60.3 55 .9 
Nitrogen flow, g/d 

Non-ammonia N 1.9 l.8 2-0 1.9 1.8 J.8 
Bacterial . 1.2 J.2 LS I.I 1.3 l.O 

M.icrobia.l counts, log,. 
Llpolytic 7 .2 7.4 7.1· 7.2' 7.2' 7.7" 
C.enulolvtic 8.0 8.0 8.0 8.0 8.0 7,9 
Protoolytic 8.3 8.4 8.4 8.4 8.5 8,2 
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EFFECTS OF Cr CONCEKTRATlOK AKO PARTICLE SlZt OF 
KORDAMTtD FIBERS ON KINETIC PASSAGE AKD FECAL OUTPUT 
ESTI!UTES. J, II.. Ruuell* 1 A. M. Baek .a11d K. R. 
llr.aache, Dept. of Auimel Set., I ov& State 
Uuiveralty, Ames, IA 50011 

Fiber, extracted fr o ■ 1rouud (2.5 x 7.5 em) alfalfa• 
bro ■ egra•• bay, vaa ■ardauted with 2 or 5t Cr (1.55 
aod J.Oat bouud Cr), dried aud &ither reground 
thro □ gh a 1 ■ m aer&eu (fine) or not reground 
(coarse). Four atecra, fed cround (2,5 xi . ~ cm} 
alfalfa-bro■esr••• h&y, were pulsed-dosed with JO C ■ 
of the ■ ord ■ uted fiber• on d•y 10 in e.aeh period of 
a 4 x 4 Latiu Square dig&etion tri.al vitb 10 d 
adjustment and 5 d fecal collection periods. 
Passage kinetic parameter• and fecal outputs vcrc 
estimated fro• the fecal Cr coucentretiooa ualng 
age•depend•nt 1- or 2- pool ■ odela. lo both the 1· 
and 2-pool model•, initial Cr coucantratiooa a nd 
paaaage rate• were 1reatcT (P<.01) for tbe reground 
then for the eo•r•• aordanted tibera. riher 
particle 1i1e did oat affect fecal output catimatee. 
Hordaoted fiber Cr concentratiou did uot affect Cr 
paaaage ratea. Fecal output e ■ ti ■ata• (P< . 01) &Dd 
deviation• from true fecal o utputa (P<.10) were 
lover when calettlated 1ro• the pa1 ■ a1e kinatie ■ of 
l.~3~ Cr- than 3 . 08t Cr-mord ■nt~d fiber ■ • 
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Microbial CP Association with and tfDF Di9estibility 
of Untreated.and llmmaniated aermudagrass H&y. 
D.B. Vagnoni , W.M . Craig and R.N . Gates, Louisiana 
State University Agricultu.r&l center, Baton Rouge. 

Six ruminally ca.nnul&ted Holstein steers were 
used in a 6x4 incomplete L.atin square design of 
animals and periods to study the effects of NPN and 
n>0nen.sin (M) on in situ forage digestibility. Diets 
were: untreated bermuciagrass hay nn, ammoniated 
( 3\ of DM) bermudagrass hay (Afl), H+M, AR+M, H plus 
urea (H+U) 11.n.d H+U+M. Steers we.re fed a concentrate 
supplement containing the requi.red M ( 200 1119/dl 
and/or u (100 g/dJ. Both Hand AH were incubated 
in situ in each steer for 12, 24, 48 and 96 h. 

Microbial CP association with re.sidual in situ 
CM (MCP) and. &ppa.rent (A-CPD) and corrected (C-CPD) 
CP digestibilities were determine,r;l. Averaged &cross 
ti.me, MCP was greater (P<.05) for AH (43 1119/9] than 
H (3~ mg/g). Due to HCP, A-CPO wa~ lower ( - 51.9\ ta 
46.1\J than C·CPD (50.3\ to 77.6\). Monensin 
reduced MCP of AH but not H (M x forage, P< . 05) and 
as a result A-CPD was greater for AH than H. C-CPD 
was not affected (P>.l) by Hor fora9e type . Extent 
of NDF-bound CP digestibility was not affecte,r;l by M 
i n steers receiving u or AH but was decreased by H 
in steers receiving no NPN (M x Nl'N, P< . 051. 
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INAOEQUACY OF XYlOSE AS A RUMEN ESCAPE MARKER . J .Zorril)a-R jos. 
J .O.Garza and F.Owens . ~ept. of An imal Sci., Okla State U., 
Stil lwater 7407B . 

Uri nary excret ion a f oral ly dosed xyl ose, a "non-metabolized 
sugar·, has been used t o estimate intest inal absorpt ,on of 
sugars in both non -ruminants lraan, horse, dog) and calves, 
sheep and cows . Because xylose Is cat1bollzed In the rumen or 
If absorbed, i t is el ia inated in urine, xylose urinary 
excretion was tested as 2 QUin titative index of ru tnal escape. 
Variable excret ion patterns (0 to 7% of dose) fol l owing 
administrat ion of >1Ylose to .1du l t steers In drinking water led 
us to examine its urinary excretion during a 48 h peri od 
following administrati on i n the feed , the duodenum or 
Intravenously . Of orally fed xy lose, from I to 12,. of dose was 
recovered. Of duodenal ly dos ed xy lose, recover ies range from 13 
to 33,., while after intravenous administrations, 44 to 61% was 
detected in uri ne . Although blood concentrations of xylose may 
serve as .a qualitative index of absorptive function In 
ruminants, absorbed xylo~e was not quantitatively excreted, 
pres1111ibly due either to recycl i ng t o the gastro intestinal 
tract and fermentation by mlcroorgani sorta greater tissue 
metaboli~m in ruminants than non-ruminants. The search for a 
rumin1 l ly metabolize<!, absorbed but Quantitatively excreted 
m1rker to estimate ruminal escape under Virious fee<li ng, 
envlr01111M1nt1l and .ani mal conditions continues. 
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IN VT11l0 SYNTI-!ESIS AND BIOHYDROGENATION Of LONG-OWN FATTY 
AOOS IN DIETS CONTAINING MEGAUIC OR ANIMAL-VEGETABLE BLEND 
ZIJjpo Wy • and D L Palmquist Dq...-trnear al Dairy Scicccc, Ohio Ag>cullur•I 
RC6CUcb at1d OC",:lopmeat Ccnlcr, The Ob.io S1•1e Urii,-cr,;iry, W<><Ktcr. OH 44691 

Bot.h ic= ...,d dc.c::rusc& of l<><1g-chai,L fatty ocido (LCTA) in rwt1e-0 cocueat b.avc bc.:n 
reported from studio,; widJ duoJc.wly aimllbkd OJl"'5- An in ,.,;r,u trial Mt.b 9 diru .u,d 
7 replicate,; of 2 each was ,,oatbiar>d i.i, :a rar.udomucd blocl,; design Lo ob<cn,e ~ ol 
LCFA d,iirillg incubati.on. Diel.$ "'Cre ground a!Wfa ha~· coa1ailtii1g 0, J, 6, 9, amd 12% 
Mega.lac' (M} or >nim.al-,-eget:ablc blei,d at (AV). Pollow,g tht: p~ oi Goering 
ud Vam So.est, .5 J diel.$ iD 40 ml medium i!Oluiioa in c.,d, ILi$k were ilrocalatcd wu1l JO 
ml rumen nuid ud ~tcd fot 24 h. LCl'A in dieu, Cermcaaed p<oducu. and iDoailwo 
were ... ~ Uiing a O<le-Slep GLC pt'(ICOdWT:. ~ of FA in [cl'1Dt21U;d prodlld• 
a;,mpucd to initial diets \l'Crt: ClOmparai afler (JJll'T'CQjoo for coDtribuaic,e Crom iuocutum. 
Syatbcsis af FA during illalballoo - ddermiacd by rcgr=ion as 7.2 mg/g •ubstntc. 
TlJc FA specic;i i.iierCMC:d mos! w,:rc 14:0 ud 14:l. Mdcd £au did no< affect FA syotbcw 
WJdc,' the p1UC11 blgh rcu ... b~ diet coadilioo. Biob)'dtoscaSlioa ol 1111$a1UQJ,:,d C,. FA 
were 42 a.11d 69% (P<-OI) m M imd AV dicu., r~pe(tivcly, a.ad c.am::spoodillg act ID-! in 
M UtdAV C.1 obtained byc:orrcaiaa for basal diel: ~ 44 ;m<i 73% (l'<.Ol). Though tbc 
BH val= ,.,,,.~ io,.,,-cr 1b11.t1 obUWlotd in a prcvio<a in .. -.., tri;il, lbc:y were con.sistc11t iu 
lrcnd. TlJc r.sult,; oC tbc trial wppol'led lhe idea aJw Mcpuc i,, 111orc uablc lhan AV in 
lbe l'1UIICII lli ~ by iu &o-, BH, and lbat nrmcD microbe& an: ~ oi 
~ LCFA. Any cliAppcann,a: oi LCFA n(l(Cd IA,,.., o:perimellls mil}' be rcbted 
10 cbia·5hooclling and absorptioc, iD t.hc ntm.CD ..,,I vviability of digcaiOG uw-k.c,... 
(Supported in pa.rt by C1iw-di ud D-wip,(, liK., Princctoc,, NJ 0!l540). 
"-1 Wonh: Forry il.<:id >)'lllh...u, Biooydrogcut:ion 
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EFF'ECT OF ENZYME AND INOCULANT AODJTIVES O NUTRIENT 
UTILIZATION OF A HAY-CROP SCLAGE DURING CONTINUOUS 
CULTIJRE. G. A. Va.rsa•, K. Karuna~nda al\4 M. R. Stokes. Ckt:,t's of Da,ry 
and Animal Science. and Aaronomy, Pean State University. Uaiveniry hrk, PA 
16ll02 and Deputrnent or Animo.l a~d Veterinary Science. UDive.r1ity of Ma.ine. 
Orono, ME 04469. 

SecoDd-a-op mixed ,rus- legu.m.e forage (1,mothy. whitec-lovcr, red clover, alfalfa) 
wu ensiled at 30% DM io four SO ton tJ.unkCT silos either untreated (C) or after 
treatment at the forage harvester with a commercial enzyme mixture silage 
additive (E} coataining cellula.se aad xyl.arwe (300 ml/lOn chop1)Cd forage), a 
multi-si,e<:ies ba.cterial iaoculant (I) (6 g/ton c.ltopped forage) or wi1h both 
lrUtmeats combined (8). Forage,, were sampled from bunker i.ilos at the 
University of MaiM, dried a1 s.o~ C and ground through a 4 mm screea in a Wiley 
Mill . Total mixed die.ts were prepared in a 50:50 rora,e:con~tnue r:uio on a OM 
basis werf! in a completely raodomizcd dcsian with three replications. Die'1$ 
coolaiMd IS.&lbCP. 32~ NDF and 21% ADF an a DM basis. Fermenl3.tiOD$ "'·ere 
<:0oducted at a liquid clilution r.itc of 16%/hr and 110lids retentioa time of 24 l\r. 
Fermentel'$ were fed 19 1 DM 4x/d. After five cbys of acbptatlon, ,amptei were 
collected every da)' for three days and composited. Ammoni:i N eoocentra.tions 
were 1.3, 4.2, 5.3 and 9.3 for C. E.. I ~ad B (E V$, C, I, B, P~ .05). Acetate molar 
pe""ntqc was lowest while p,opionate hi,hcst for E vs C, I and B (P<.05). 
Digatibilitiei of NOF ancl ADF wc:re hi1he&t (P<.05) for E compared 10 C. I and 
B 111d were 49.4. 50.9; 46_2, .C6..2; 46.1, 46.6; 37.1, , ... 6, respec-tivcly. Euyme 
treatmcol (E} resulted in altered fermentation end producu and vc:a1cst digestioD 
of fiber <:0mpooents. 
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EFFECT OF CHEMICAL DRYING ACENTTREATMENTOF ALFALFA 
HAY ON NUTRIENT DIGESTIBILITY AND LACTATIONAL 
PERFORMANCE OF MID-LACTATION HOLSTEIN COWS. C. J_ Ziemer. 
A. 1. Heinrichs. C. I . C:i..na.le, ~nd G . A. Varsa. Department of Dairy aod 
Animal Science. Th.e Penos)•l\•ania State Uaivenity, Univl!'.nity Park, l'A 16!02. 

The c.ffe,c1 of cb0m,c;i,I dr)·ing ag-eni.s on nutrifllt diseu:ibilily and laclllliooa.l 
pc.rformaace. Wili !tudied. F,r!t c,,,11,ng a.lfalfa ha.y (lale bud) wu hflves~ 
v.- ich tr~tments applied a.1 mowins (7,.55 kg/ha). Treatments consisted of 
uoue:ued e.:>ru.rol (0), commerci:aJ dryin1 ag~l (1), and 5()'l(, K 2C03-SOo4 
Na2C05 mix1 ure (2 ). Six muJtiparous Holmdn Q0W,., 120- l SO d PQ$tpartum, 
v.-e.rc fed diets twice daily; diets eoosiste-d of SS-14 ct!Ol)p.ed. a.lfaJfa and 45"4 
ooaceatrate (DM basis ). There "''ere oo differeAo=i in milk yield (ki/d), fal 'Iii, 
or protein<,,, (27.2. 3.42. 3.34; 27.2. 3.4S, 3,l4; 27,7, J ,J7, J,lll) for tnat.me1u, 
0, I, a.nd 2 re~pectively . Ho"·~ver, c:onlRSI of treatment O vs I showed a 
signifii::an t ( P<.OS) decrease in milk prou:in 9-. Dry mailer iniake (kgjd) did 
not d iffer for treatments O. I. 30d 2 (25 .2, 24. 7, 25.2). Diges1ibililie$ (%) of 
DM (61.1, 60.4, 61.3). CP (61 .a, 61 .6, 60.6). ADF (27 .3, 27.2, 27.6), NDF ( 40.4, 
39.2, 41.0), and orpnlc matter (61.J. 60.2, 6l.J) were not differe:o1 berweeo 
1r,:a r.,,ea1s 0, I, and 2. rc,,ip,,ctively. Blood electrolytes, Na, K, and Cl 
(mmo l.c / 1), were not differonc t,,,i-wun creaunents (meams J4S.l. 5.47, 105.l). 
No tre,rtmenl diffcn,noos were observed for b!A)Od pH, b.em.al«rit ('lb),or HCO 
(mmole/ 1) (m,i,,ans 7.◄ 0, 31.5, 26.65). Tre1ttme111 of al.falfa hay with a chem~ 
drying a.gem did nol alter OU[rielll di~tibilily, milk prodgctioD, or Alected 
blood me:14'urements in mid - lactation oows. 
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INFWENC.E OF LEVEL OF FEED INTAKE ON CHARACTER~CS OF 
DIGESTION OF ORY-ROLLl:D VERSUS STIAM-Ft.AK.~O COAN BA.SEO 
FINISHlNG 01-eTS. R. A. Zinn and M. K. Sonc,1, Dept. of At1lma1 Sei., Univ-ity 
of Cautom la, El Centro, CA 92243. 

Four Hol:ttein s teers (208 kg) with -r canr>u4as ln the rumen and pro,om•I 
du.oden-um were used to evaluate the lnlluer>ce of li!vel of fe&d int.lk8 and 
corn proceS9aing on eharacteri:tties r,1 rumlnal ar>d tollll tnct digv&Uon. The 
basal d iet contained (OM buis) 6% alfalla hay, 6'- audar>grass nay, 75% corr>, 
3% can• mola$WS. 2% yallow graue and 8% proteln-mlneral supplement, 
lbo com po,tion of I.he diott was prov;d•d 8$ either DR (denaity • .54 kg/liter) 
or SF (density = .36 kg/lltarl . F,utd intake was restricted lo atlow fa.- .64 
vers...s 1.2 8 kg/d we ight gain . Level of feeding and com p,-oc:•ssing 
treatmenl.9 were sup,erimpOBed in a 2 X 2 faclorial arrans,em•enl, lncr111uin9 
feed Intake from 3.4 Lo 4 .9 kg/d er>ttaneed (P"-.01) llow of di•t.i,y 
c omponenl$ and m,icrobial N (MN) lo lhe small inte~lne. However, rumlnal 
d ignlion of OM, starch and feed N were not influenoe-d (P>-.1 O} by feed 
intake, Post ruminal d l~stlor> of OM and N, and tot.l tract dig1JstibLlity of OM 
and OE decreased (P<,05) as feed lr>take was lncnta&a-d, l.e-v111I ol intak4 did 
not influecnce site ;tl'ld ecxtenl ol :!tarch d igestion {P~. 10}, Steam fl•kir>g com 
incre·ued (P<.05) ruminal. post-ruminal artd totlli uac1 dhgest(bjllty of OM •r>d 
9tarch. P0$1 ruminal met lot.al tru.t digestibility of N and OE were also 
incr•·a$1td (P<.05) by 5tvam flaking ttNi corn. 1,ncreaslng feed intake ar>d 
m am fla king com decreased (P<.05) ruminal pH, and ruminal mow-
1nopo<tlon of acetate and methane production. but increased (P<.10) molar 
p,-oportlona r,I propionate, Result& imply thlrt ccm pn,cesslng rall>ar ttan 
feed lnta.l<e level fs the primary factor lnfluam:ir,cg site and 8ldent of starc:11 
dig&:ttoion. f,1.:ljor b&netits from increasing feed l,iblke within Iha r•ng9 of the 
presanl ,.,,_,dy are d•ec:.-.awd melh:tne energy loss and enhan<:ed mlc,oblal 
efficiency. The decnt__,.• in tolal Ir.act digestibil; ty of OM and DE with 
i ncrea.ing fev8'1 of feed Intake ;,. r>ot attributabl• lo ehulge.s in starch 
dlgestlbillty. 
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TIU: S !CNIFICA.NCE OF Cl:tEIIINC DIJ'II. WG EATI~ Al'lD RUMINATION ON 
FOR.ACE lHCE:S'TION IN CATTU:. i' . Dont, A.S. Vaage. C. C.!llpbell and 
J.C . Bucba.nan•Sa.ith. Depc . of Anilli&l and Poultry Sci=c, 
Univers ity of Guelph , C~e lph, Oncario, C.nada . NlC 2:1-'l . 

Seven c•ophagQ.all)· and ruminally fL!culai:ed s ce e r s ~•ere ea.c.h fed 
once dai l y e ith er early- c ut a. ltal!a or lace-euc broCU!grass vith 
each for"II" f11d •it:h•r short: or long ehopped. The purpoe.e w.u to 
d.occ noina e f fe ctiveness of chewing duri ng eacing 4tl.d nm.iiiat1on 
o n pari:icle s ire reducc l on (~easured as% LP reduced co la$5 ch= 
2.36 ,.,.), forage f unctional specific gravi ty (FSC) and t'Ulllillel 
d i gestion. Excenc of LP reduction vas great.er (p<0.05) for 
broiaegrass ( 50 . 2%) cha.n a l falfa (l4 .7%} wich no effe-ct. of chop 
lengt:h . Parc1c l e size reducc1on during ruain.ation wa..s unaffected 
by forage type or chop l engi:h buc was greai:er (p<0.05 ) during che 
l ast. 12h co11;,.ared co che firsc ~h of che nunln.ai:ion perio-d (88 
vs 69%) . Chai.n.ge in FSG during eni.ng wu greacer for a.H alf.a 
( 0. 546 un i ts) than broaegru s ( 0.4]8 un i.ca) ; however, FSG of 
m.a.~t. ic~ce.d forage was le sB (P , 0 . 0S) for alfalfa (l.04ll) t:h.n 
brom•grui; ( 1. 084 ). Chop lengch aUee-r.ed c.hange in FSG ~i"I 
c.a.ti.TI& for alfalfa hue not for broml!gra..s~. Ruait'Llltion had a 
miniaal ~ffact on d1gesca F'SC. No a..ssociation becweccn ~nge 1n 
FSC during c.at!.ng or nain.ation and parciele size reduccion vas 
observed. Us i ng a 11od<t l based on the Ki tsche r 1 ich equacian, 
c.hewing during c.at i ng "as sho"TI to enhance the ilaediatt!el)' 
soluble fraccion of for•s• vichout any effect or> dig•ation race. 
The5e daca suggest chac chewing is a 5ignificar>t facilicai;or of 
forage d i gestion in the rwten. 
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IriFLU EtKE OF ROUGHAGE SOORC( □tj APPARENT O:TENT OF RL'1INAL 
DIGESTIOti OF STARCH trf 65 ANO 90,; COtfCEtffftATE DIHS FOil STE[RS. 
J.R, Barcen1-Gam1, R,s, Sw!ngJ1r, M,H, Poore and J,8, Moore . 
Dept . of Aniul Sciences, Un i versity of Ari zona, Tucson 8572 1. 

Steers were fed 65 or 90~ concentrate diets based on ~team ­
flak.ed milo, wi th choppe-d alf.11lfa hay (AH) as the r-ou-gh19@ 
source in control diets. Choppe-d whe1t straw (VS), chopped 
bermuda straw (BS}, or cottonsee<j hulls (CSH) replaced t he AH 
in 9~ concentrate diets , and i n 65-t concentrate diets half t he 
AH was replaced, four separ!te 4x4 Lati n squares l'fi!!re used to 
determine influence of roughage source on rates of passage 
( intact steers) and rates of digestion (rumen -c1nnuhted 
steers) , Apparent utent of ruminal digestion (AED) of starch 
was calcul1t@d f roa comp,et i ng rates of passa9e and digestion . 
At 65% concentr1te, starch AED and rwnina l digest ion 1s a 
percentage of total tract starch digestion were lower (P<. 05) 
for the AH diet thin for low quality roughage diets (AED • 64 
for AH diet as compared to 69, 71, ,Ind 68': for WS , BS , <1nd CSH 
diets, respectively; SEM • 2.0) , At 90% concentrate, re sults 
were reversed; starch AfO ind runinal digestion as a percentage 
of totil tract digestion were higher (P< .05) for t he AH diet 
(AED • 78, 68, 70 , and 69" for AH, WS, BS, and CSH diets , 
respectively; SEH • 2.8). Total tract starch digestion 
averaged 97l far both concentrate levels. Results indicate 
that roughage source influences site of starch digestion in 
mixed diets for cattle . 
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CUMUlJ>.TIVl'. EFFECTS OF DIETAAY CO~CE!ITAATE LEVEL Otl SITE AND 
D.TENT OF FORAGE FT Jl.ER DIGESTION rn [A'{!S . p u K,;rnne,;ly •M L 
0 , Bunting. Dgpt . of Dairy Sci ., Louisiana Scace Univ . At,ric . 
Center . B.it:on Ro uge:, f..i\ 10,8.0,B 

T"c,lve rum i n;i lly· ;,n.<! aboll.Jls.ally-cannuiaced weche r la:,bs (26 kgi 
"e.r• b 1oclc4·d by va igh t .and randomly assigned co 14 . ~ ~ CP 
gxpe.ri.Jl-encal di.ets c onsisc lng of bermudagrs.5s hay ( BH) 4nd .a 

s-i•pur i f i.ad concentrate mixcure l.n ratios of 90:10, 70:30 .and 
30 ; 70. Diecs we re fed ac che race of 2 ks DM/ 100 kg 611 in oqual 
porc ion.s ac 12-h intel"\'als . A l4 • d d i et•ry adju$t111<>nt pr•c•ded 
6 d o f sa.mp l e collecci aTI , Abo■ual TIUtrient flov, parciculace 
passage rate and fluid pas~ase rate veu dott•n "lllir>ed U$ing chromic 
oxide, Yb-la.belled BH .and Co • EOT,. •s 11.irl<,ers, respeci:ive ly. 
Ruain.a.l pH and dl.gestion of NDF, Allf -,11r>d h-icellulose (HC) 
declined Uneady ( F< . 05) v ith inc reaa&ing concer>trace level. 
Rual.m,l pH ·hours ( ;,ro balov pH 6 . 7 integrated chrough 24 b). 
tot"l ll,,. c:oncentr.atioru; and bacter i al CP synche!! l. s incre .. sc,d 
l i TI,earl y (P< . 05) with i nc reaa ing c,oru:encrace level. Post.n..u.iTULl 
dige5tion of c e ll wsl l c omp-0r>er>ta and liquid passage r .. c. were 
not affected (P> . 0>) by creat:Dent. Corre l .at.ions of pH·hours wit:h 
rWl i ns.l NDF (r--.78; P-.003), ADF (r-.-72; P•.009) and HC {r-• 
.6 6; P-.020) disappt!earance were att•itw-d in a 24 -hour feeding 
c ycle. Total nm.in.a.l VFA conc.entr•t i on. w-.re corre l ated wich 
rua1nal digesr.ibilit1e5 of NDF (r--.90 ; P-.0001). ADF (r--.86; 
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EFFECT OF SHORT OORATJCIN l(ijlOPHORE ltOTATIOltS ON FEEDLOT 
CATTLE PERFORMANCE. 
H. E. Hubbert*, A. B. John22~ ,nd L- A. Pet,rson. 
Hoffmann-La Roche , Nutley, NJ 07110 

Eight trials were conducted to eY1l u1te the effect of a daily 
(0) and we-ek.ly (W) alternat i on of l as.11loc id (L) and monensin­
tylosin (Pfl) compared to continuous Lor HT. The studies 
were conducted in 1987 and 1988 1t f i ve locations with a 
total of IZI pens of e1ttle. Pen was used as the 
experimental unit 1n all statistical an.11lysis. Each trial 
was individually analyzed prior to pooling .11nd a weighted 
an.11lysis of varian~e was conducted on the coabined data set. 

ltem 
n (Pen) 
Df1 Intake (lb) 
Gain, Daily (lb) 
Feed(Gi iD 

B 

Ejqht JrjaJ summary 
Least Square He.11ns 
MI Q 

32 25 
21.7b 22.11 ,c 
3 . 6&1 3.80b 
6 . □ ib 5.88 C 

a,b,c Means in saae row with ciifferent subscripts are 
significantly different (P<0.05) 

w 

This data suggests that altern.11ting Land HT on a daily basis 
Improves feed efficiltncy and average daily gain over L or HT 
fed co,ntinuously , 
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2\/iUlrATlCN OF Rt.MINH IN VI'IRO SYS'nM:i. 
A. deJCJ119, Inst. Ani.m. Nutr. , llb1-er , l.everlruse!l , f.IL G. 

'!'a eval uate runiru.l in vitro ru::rlels, the effects of sane 
u..'ltiJnicrobials of different classes ...ere ocn,pared on VFA 
roocentrations in tw:> l'!Odels based en mixed nunen rnicroorga­
nisns as 'wOl l as in vivo. In the first t n"-l using batch 
cultures l, 5, 10 and 2S µg/ ml 11DOe11Sin, avopa.rei.n .aM peni­
ci llin ,.,ere eeste:l . ~\'.:lnensi.ri ~ tly enhanced prc­
_·•iooate pro:iuction (by 10 to 26 % a::mprred witli the =-'lrrol), 
·.,ichout affecting total \/FA. kllereas a voparcin stimu lated pro­
pionate only s l ightl y {l to 13 %} - but. significant l y - p,mi­
ci l in substantially reduced propicn,,te as well as tota l VFA-

evel s. A clear dose-.:ffect rel.itiOMhip was absent after avo­
pa.rcin . In t.he seccn:i trial the ~ ·were testa:l in rn­
r-en-f istulated sheep. l\hereas 15, 10 , 60 and 120 ppn m::inensin 
and JO , 60 and 120 ppn a~cin dose-<;ieperrlently enhanc8d 
!,-.,lar propionate proporti ons < frm 19 to 39 and 32 %, resp.), 
;:ienici llin (1 ng/kg ) transiently red!Xle'.i arrl chereafter in­
creased propionate as ~ed to die initial values. Fin.ally , 
a continuous nmm m::del (R\lsitec) was used. Whil st l to ,5 
nq mx-ensin and avoparcin irrproveri the fementatioo in Rusi­= dose-deperrlently, i:;enicillin adversily a ffecta:l the fer ­
mentation oarpa.rable to in vivo . In concl usion, ...tu.1st batch 
o.iltures reliably proo.ict the efficacy of ion.oi:;t)ores, they 
.,~y oot do so for avoparcin Md penicillin. Rusitec is a 

• _xonising ~thoo to cr,,;eroare sud'! shorto:minqs . 
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TH[ rLOW RATE or NAN ANO --AMINO N Al AIONASUN lN CROSSBR[O 
CALYE5 FED UREA IREATED SIRAW SUPPl[NENT[D WITH BYrA55 P~OTEl N 

VIMOO IUMA• and T£J I. WALLl 
Natian•l D1ir1 ~eeearen lnetlt~t•, K ■ rn•l 1)1 001, India 

A• • • let1n aqu•r• de ■ ign experlaent w~a con duet~d on • 
cra• ■ bred calve ■ , each fltted •1th• ru• e n efld an abo■a ■ al 

c ■nngla . The en l••le ••~• ' • d 4 tr e■ t■ ent co ■bin ■ tlon•• •l~ . 
T ) ~ntr•ated •h■ at atra• and oo"oentrat e •ith )01 CNcaka 
( ~SUC). J2 ) ~nlreal~d atrew 8ftd conc• ntrate having HCMO 
tr••ted GNC ( USTC), r 1} ur■ e tr e ot ■ d ■ tr ■■ ■ 1th ~oncen tr ote 
heYlftQ un tre ■ t ■ d Cll<lt (TS UCJ, and ' • ) truted ,tr ... ■ nd 
canc•ntrate hOYlng tte&ted coke ( TSIC), ••intalnlng the R:C 
r ■ tlo or 65:)5 ln e l l th ■ coablnotion ■, The ■ Yet■ ge TVFA end 
r~•lneL •••anie COAcentrallan■ ••re highe•t on TSUC •nd lo•e ■ t 
an USTC dleta . The ¥6~ l 1tlo n e ■onq the lre■ t ■ enta ••• 
1l9nlt l cant (Pc 0,01}, The tla• r ■ tee or NAN, NANUN (n on­
·••o"i• nan-ure ■ ft) 1 N.OAN (r,et diq@atibl • •no eb•orbable If, 
deriw ■d by subt.r•ct.1ngi -'IDfN rro• NANUN) and -C.•••ino N, et. 
•bo•••u•, •• Q/ d ■ nd aa g/ k~ apparently diq&1t.9d OM, 1howed 
■ i gnltlcant variation a■ong t.ne tr••t••~t• ( P < 0.01 ) 1 ~1th 
the hi9heat ,aluee on TS IC enO th t l o~eat waluee o~ U5 UC diet, 
lhe ••lu•• ror NtN fie- rate ■ ( a ■ 9/ d ) ••r• •0.21 + 1,1), 
4,,96 + 1.41, n, 8 J ♦ 2 .n Ind 81.31 ♦ ),ll and t aro{-oa ino W 
the corttlpo~ding ••lu•• ••r• ,1.2e ~ 0.48, }7,&9 .!. 0.1,, 
H,J? .!. 2-10 e nd i;). 9 1 .!. >.09 g tor the t.rut•Mtl r1 to T4 
reape~tlvely. ~·••l~o N • ~c~~nt•d ror ~6.t6 per cent af MD•N 
r10.1no et 1bo•■ 1u•- The r• ■ ult• •••••l th1t tho r11dln9 or 
ura ■ tre ■ ted ■ l t aw • l on~ •it~ HCHO t re ated groundnut c•ke 
tteu l ted ln •••l•u• aoe ll ■ b lll ty of o(.1 ■ l~o Net 1boa11u• In 
croe1br1d calYe ■ • 
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