
IX International 

Symposium on Ruminant 


Physiology 


17-22 October 1999 - Pretoria, South Africa 




South African Journal of 
imal Science 

Incorporating Agroanimalia 

Produced in collaboration with the South African Society of Animal Science 

Editorial Committee 

Scientific Editor: J.G. van der Walt 

Assistant Scientific Editors: E.A. Boomker, P.B. P. Henning, W.S. Schultheiss 

Members of Council 1998 -1999 ofthe South African Society of Animal Science 

Honorary President 1.F.W. (,r,MSKm,f 

President N.H. Casey 

Vice-President W.O. Basson 

Honorary Secretary J.B.1. van Ryssen 

Newsletter Editor M. Smuts 

Other Members P. Bevan, J.P. Campher, C.W. Cruywagen, C. Hunlun, E. Koster, G.E. Schroeder, 
W.A. Smith, H.O. de WaaI (ex-officio), J.G. van der Walt and 1.H. Hofmeyr (on invitation) 

Object 


To advance the scientific study of animal production in southern Africa. 


Membership 


Membership is open to any suitably qualified person in animal production whose activities may contribute to 

scientific of animal production or to its application to agriculture. 


Application for membership and correspondence the Society.should be addressed to: The Secretary, 

South African of Animal Science, P.O. Box 102100, Moreleta 0167 Pretoria. 


Published jointly by the South African of Animal Science and the Foundation for Education, Science 
and with fmancial assistance from the Department of Arts, Culture, Science and Technology 

Publishing Editor: Edda Hubrig 

Bureau for Scientific Publications, P.O. Box 1758, Pretoria, 0001 Republic of South Africa 

Printed in the Republic of South Africa by The Natal Witness Printing and Publishing Company (Ply) Ltd, 

P.O. Box 2649, Parklands, 2121 Republic of South Africa 

Annual subscription (VOlume of four numbers) (Volume 30, 2000) (local incl. VAT) R228.00; 
(APU) R250.00; (overseas) $82.00 

Orders to the Bureau for Scientific Publications, P.O. Box 1758, Pretoria, 000 I Republic of South Africa 

Web address: http://www.safesLorg.za/bsp. E-mail: bspman@icon.co.za 

mailto:bspman@icon.co.za
http://www.safesLorg.za/bsp


S Afr J Anim Sci 1999 

Contents 

SESSION 1: REGULATION OF FOOD AND WATER INTAKE 1 

Anti-nutritional factors present in arrecla and their effect on rumen microbiall1p'7r>;>I1~T 
Bento, M. H. L., Acamovic, T., and Stewart, C. R. ............................................ I 

crossbred cows grazing elephanlgrass in a rotational system, 
U<HJUl'LK occupation of three 

L.J.M. Aroeira, F.C.F. Lopes, J.P.G Soares, F. Deresz, R.S. Verneque ........................... 3 

Does deprivation in sheep affect their diet selection from foods that differ in their form? 
G. Arsenos and I. Kyriazakis .............................................................. 5 


Effects of production level, and time of on the total heat production and its throughout 
the day 
A. Brosh, Y. Aharoni ................................................................. 8 


Determination of parotid urea secretion in by means of ultrasonic flow probes and a 
multifactorial 
A. Cirio, F. Meot, M.L. Delignette, and R. Boivin ........................................ . •. 9 


Rate and of parotid and mandibular saliva secretion in fed hay or concentrate plus 
Deswysen A.G., Alet W., Maene D., Grovum W.L........................................... 10 

Stimulation of the brainstem evoked of the reticulo-omasal orifice and 
closure of the 
W.L. Grovum 

Central and peptide I (GLP-I) on food intake and plasma 
concentrations and insulin in the goat 
Y. S. Asakuma, T. Sugino, Y. Terashima . " ......................................... 14 


The effect of energy source on the intake and utilisation of low quality fodder by beef cattle 
PC Ie Roux, JW Cilliers, HJ van der Merwe & HH Koster ............................•....... 15 

Diet selection and intake in lambs: a comparison of estimates n-alkanes with direct measurements 
A. M. Magadlela, R. M. Lewis, G. C. Emmans and N. S. Jessop ............................... 18 

Content of polyphenol ics and fibre did not influence wet season choice of tree in duikers 
under captivity 
Malinga, N., Wilson, V. J & Ndlovu, L. R.....•............................................. 19 

Effects of ruminal fermentation on feeding behavior, intake and energy partitioning in 
dairy cows 

Masahito Oba and Michael S. Allen ....................................................... 2l 

Effect of 50% water restriction on blood parameters of goats fed a low and a nitrogen diet 
Qinisa M. M. & E. A. Boomker ........................................'.................. 23 

Tannin using an enzyme inhibition assay 
Peter Schofield and Alice N. Pel! .......................................................... 25 

New methods for tannin using methylene blue 
Peter Schofield and Alice N. Pel! ....... . ................................................. 26 

LII"")~t:~ in food intake and rumen osmolality during dehydration and effect of intraruminal water 
infusion on food intake in cows 
M. Senn, M. Burgos, and W. Langhans .............................................. 28 


I:; the a stressor on its intake by 
Sckine, J., S. Ma-ehara, Mootaz A. M. A-R, A. A.Ismail, M. Hishinuma and R. Oura ............ 29 



s .J Anim Sci 1999 29(1SRP) ix 


G. Bertoni, Ii:. Trevisi, R. Lombardelli .................................................... 267 


Urinary allantoin in lactating cows heat exposure 

Agung Purnomoadil, Nomachi K. Higuchi, O. Ellishi and F. Terada ......................... 269 


IJfect of adenosine triphosphate and hormone on cellular metabolic rates and 

calcium concentrations in cloned bovine mammary cells 

K Katoh, T. Komatsu, A. Hagino and Y. Obara .....................•...................... 271 


Improvement of milk tlavour by of dairy cattie diets with herbs 

Ando, R., Nish;da T., Ishida M., Kouchi,Y., Kami A. and Se S ................................ 272 


of [11C]-enriched feed in grass fed cows 
W.F. Pellikaan, H. Boer, J. Oijkstra, G. Hof, V.V.A.M. Schreurs, S. Tamminga, J. Vos ........... 274 


Thc eftCct of monensin on nitrogen balance in the transition cow 

.I.e. Plaizier, A. Martin, T. Ouffield, R. P. Oick and B.W. McBride ....................... 276 


Prot1les of growth hormone and insulin secretion in Black (beef type) and Holstein 
cows lactation 


Koichi Hodate, Hiroyuki Shiro Kushibiki, Akira Watanabe, Yasuko Okabe, 

Mitsuto Matsumoto and Shinichi Ohashi .................................................. 278 


The between free amino acids and insulin. beta-hydroxy butyrate, free 

aCids and urea in plasma cows in lactation 

Holtenius, K, Essen-Gustavsson, B., Persson-Waller, K & Holtenius, P ........................ 279 


Milk production and N partitioning responses in dairy cows offered perennial ryegrass selected 
for high water soluble carbohydrate concentrations 
L.A. Miller, M.K Theodorou, J.e. MacRae, RT. Evans, A.T. Adesogan, M.O. Humphreys, 
N.D. Scotian and J.M. Moorby .......................................................... 281 


The influence of a biochemical polymorphism. alpha I-Cn on the structure, and 

characteristics milk 


N S JVIarzanov, B S lo!chiev .........•................................................. 283 


Effects of milk on fertility after parturition in dairy cows 
Y. Yamada and H. Kadokawa ........................................................ 284 


Effects of energy and somatotropin (bST) on the somatotropic axis in dairy heifers and 
relationships to body and mammary development 
M. VandeHaar, B. Sharma, R. Radcliff, R. Renaville, M. Lucy and H. Tucker................... 286 


Etrect of turnout to pasture and fat supplementation on milk fat composition and milk 
Linoleic Acid concentration in cows selected for high or low milk fat percentage 

S. Agenas, M. Akerlind and E. Burstedt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ............ 288 


Transfer of w-3 fatty acids from fish oil into goat milk 
S. Kitessa, E.B. Byers, Y. G. S. Gulati and J. Ashes ....... ....... . .................. 289 


Differential effects of vitamin A metabolites on proliferation of bovine mammary epithelial cells in 
gel culture 

S. Pu ru p, S. K. Jensen and K. . . . . . . . . . . . . . . . . . . . .. ....... . ...................... 291 


Residual effects of diet on responses to recombinant bovine somatotropin (rbST) in COIlS. I 

I' Insulm-like Growth Factor-I (lGF-I) and IGF proteins (IGFBP) 

G. Luna-Pinto and P. B. Cronjc .... • ................................................... 294 


Plasma insulin-like growth factor I (IGF-I) and IGF protein-3 (IGFBP3) concentrations as 

indicators of nutritional status /2ctalion in ruminants 


R. N. Cook and P. B. . ........................................................... 296 


Residual effects of diet on responses to recombinant bovine somatotropin in dairy COIlS 

I. Milk and composition 
G. Luna-Pinto and P. B. Cronje ... ....................... . ............................ 298 




269 S Afr J Anim Sci 1999 29(ISRP) 

Urinary allantoin in lactating cows du heat exposure 

*Agung Purnomoadi 1, Nomachi. K. Higuchi, 0. Enishi and F. Terada 

National Institute of Animal Industry, Tsukuba Norinkenkyudanchi POBox 5. Tsukuba, 


Ibaraki 305-0901. 
1 Shizuoka Fujinomiya-shi. Inn"",,>" Shizuoka-ken 418-01, 

: Oiponegoro Indonesia 

Introduction 
Studies on allantoin excretion for microbial protein synthesis have been done to achieve a 
suitable and to optimize the nutrient utilization, Many studies indicated that dry matter 
intake (DMI), nitrogen intake (NI) and its interaction with energy intake (EI) affect allantoin excretion 

et aI., I Chen et 1995). However, the effect of environmental temperature on allantoin 
excretion still needs further investigation. It is generally accepted that DMI will decrease and conse
quently also energy and nitrogen intake when animals are exposed to heat stress, This condition may dis
turb rumen fermentation and decrease microbial synthesis in the rumen, passage of amino acid to the 
small intestine and milk production by dairy cows (Clark et aI, 1992). This study was conducted to 

the effect of environmental temperature on allantoin excretion and correla
tion with nutrient intake. 

Materials and methods 
samples of urine and blood were collected from four multiparous Holstein cows (average Iive

weight 576 Cows were kept in a temperature controlled room for four weeks with temperature set
tings at 18°C the first two weeks and 28°C during the last two weeks. were collected 
from week-2 to week-4. was to meet the ME requiremel't for maintenance and milk 

V"""""", (AFFRCS-Jpn, 1994), the cattle were fed four times a at 0800, 1000, 1600 and 1830h, 
Daily DMI and protein intake were measured by collecting the orts and drying in an air-draft oven. 

Cows were milked twice daily at 0830 and 1800h and production recorded. Urine and blood samples 
were collected before morning and mil kings, Blood samples were taken from a cathether 
permanently inserted in the jugular vein. Urine was analyzed to determine the allantoin and creatinine 
concentration, the of and (1942), and the Jaffe method 
commercial kit (Wako pure chemical, Ltd) with Clinical Chemistry Analyzer CL-7000 (Shimadzu, 

Total excretion of urinary allantoin was calculated from urinary creatinine 
concentration based on total collection carried out in the d -6 to -3 I and the d 8 to I I Daily 
excretion of creatinine was used as correction factor for allantoin excretion based on the 
assumption that creatinine excretion rate is relatively constant and a function of the metabolic weight of 
the animal (Chen et aI., 1995). was measured at the d -6, I, 6, 10 and 14 of temperature 
elevation. Daily gain for allantoin and creatinine excretion was calculated using 
the average daily between the measurements, Blood samples were analyzed for urea N (BUN) 
concentration means of the Urease Indophenol method and using a commercial kit pure 
chemical, Japan). Daily measurements of allantoin and BUN were obtained from the average of 
morning and evening 

Results and discussion 
The liveweight of cows decreased from 576 to 534 the study. As OMI decreased 

and was accompanied a decreased NI, EI, milk (r and allantoin concentration in 
urine (r = starting from d 3 of temperature elevation. The decrease in allantoin concentration was 
also correlated with NI (r 0.76) and much less with E1 (r = 0.60), but the correlation would be higher if 
the N/E ratio ofO.82 is taken into account The BVN was correlated with DMI (r -0.79), NI (r 
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= -0.75), EI (r = -0.62) and N/E ratio (r = -0.76). 

This study showed that heat exposure decreased allantoin excretion in urine which can be 

contributed to decreased DMI and NI (Chen el 01., 1995). However, the increase of BUN while DM! and 

NI were decreased, is probably a result of body protein catabolism due to the energy restriction (Hayden 

el 01, 1993), because the concentration of BUN will not change when the N/E ratio is relatively constant 
(Oltner & Wiktorsson, 1983). 

Conclusion 
The decrease in microbial synthesis can not be attributed to the effects of changes in N utilization in the 

rumen because the ratio of allanto in excretion and NI (AIN ratio) was highly variable. Therefore, further 
studies need to be conducted to clarify the mechanisms involved in altering microbial synthesis in the 

rumen during heat exposure. 
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