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Effects of Total Mixed Ration on Rumen Fermentation

and Growth of Crosbred Holstein Fresian Calves
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ABSTRACT

Twenty one calves were employed in this experiment that was allocated into 3 treatments 1) corn plant

hay and concentrate 2) corn plant hay mixed with concentrate 3) corn plant silage mixed with concentrate.

There were no different in growth rate, feed intake and feed efficiency among 3 treatments. However, the

conversion of feed to body weight gain of claves in treatment 3 during postweaning period was significantly

higher than in the treatment 1 (P<0.05). The results are discussed in relation to a change that was observed

intraruminally.
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Table 1 Cost and contents of raw ingredients for claves.

Ingredients Cost (Baht/kg.) Quantity (kg.)
Rice bran 3.50 27.00
Ground corn 4.10 50.00
Soybean meal 10.50 17.00
Fish meal 16.00 6.00
Salt 3.00 0.70
Premix 70.00 0.30

Table 2 The composition of the experimental diets (as % DM).

Milk replacer Calf starters Corn leaf hay  Corn leaf silage
Dry matter 96.00 88.39 89.57 28.31
Crude protein 22.10 18.26 8.93 10.18
Ether extract 15.00 5.80 0.83 .31
Neutral detergent Fiber - - 63.08 56.22
Acid detergent Fiber - - 37.82 22.61
Calcium 0.85 0.78 0.45 0.22
Phosphorus 0.62 0.75 0.08 0.28
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Table 3 Body weight (Kg) and average daily gain (g/h/d) of each treatment.

Group | Group 2 Group 3
Initial weight 39.87+2.57 40.71x4.31 41.94+4.40
Weight at weaning 53.79+3.60 55.16+8.65 56.57+4.38
Final weight 85.93+8.16 89.00x13.08 90.79+6.34

Weight gain
Pre-weaning
Post-weaning
Whole experiment

331.29+88.15
573.93+£95.54
469.97+76.16

343.88+128.44
604.34x119.51
489.33+111.43

348.30+64.53
610.97+41.84
498.40+39.17

Table 4 Average of feed consumption (Kg. DM) and feed efficiency (Kg. DM intake/Kg. BW) of 3

treatments.
Group | Group 2 Group 3

Feed Consumption

Prewean 2.87+0.44 2.75+).88 2.46+0.59

Postwean 15.63+0.99 15.49+2.62 14.50+1.64

Whole experiment 18.45+1.35 18.24+3.21 16.96+2.02
Feed efficiency

Prewean 1.44+).58 1.42+0.60 1.24+0.26

Postwean 0.53+0).09a 0.47+0.061b 0.42+0.02b

Whole experiment 0.77+0.12 0.7240.13 0.66+0.04

ab Means within the same row marked with the same superscript are not significantly different (P> 0.035)

Table 5 The Ruminal pH of calves in each group.

Ages of calves Group | Group 2 Group 3
8 weeks 6.15 6.74 6.31
12 weeks 6.41 6.40 6.56
16 weeks 6.5] 6.83 6.55
Means 6.36x0.19 6.66+0.23 6.47+0.14
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Table 6 The ruminal NH3-N of calves in various ages in each group (mg/100mL).

Ages of calves Group 1 group 2 Group 3
8 weeks 9.90 8.30 10.80
12 weeks 15.40 16.80 17.30
16 weeks 25.40 20.80 23.60
Averages 16.90+7.86 15.30+6.38 17.23+6.40
Table 7 The total volatile fatty acids of calves in 3 groups at various ages (mmole/L)
Ages of calves Group 1 group 2 Group 3
8 weeks 31.00 35.00 36.00
12 weeks - 40.00 51.00
16 weeks 49.00 51.00 52.00
Means 40.00+12.72 42.00+8.19 46.33+8.96




328 3. mmasmans Gne.) 19 30 AR 3

¥

a 9 Y o
Yswansalviiuszve 1dnanualu
nIzMIz N Inuuveane 3 nguiliua hived

Tuszavilna

1DNA5019949

My guﬂixm?g. 2526. waninmiaalivim
e Taen151a31011M135gn InsouAans
wiyanTanaznisldemslugniasen.
Inendiwuitiyan Tn. umInodunuas
Mans. nganmne.

wifg s3swAsAnd. 2537 misldlse lemives
pmsnauaiasaunalula.  Inoriwus
YsaanIn. uminedonbasenans, ngamne.

Bath, D.L., F.N. Dickerson, H.A. Tucker, and R.D.
Appleman. 1978. Dairy Cattle : Principles,
Practices, Problems, Profits. 2 d ed.. LEA &
FEBIGER, Philadelphia. 574 p.

Bush, R.S. 1991. The eftects of hay and silage on
growth and rumen function in young Holstein
calves. Can. J. Anim. Sci. 71:145-153.

Church, D.C. 1979. Digestive Physiology and Nutrition
of Ruminant. Vol. 3. O & B Books, Inc., 351 p.

Chanthai, S., M. Wanapat, and C. Wachirapakorn.
1988. Rumen ammonia-N and volatile fatty acid
concentrations in cattle and buffalo given rice
straw based diets. In R.M. Dixon (ed.). Proc.
Ruminant Feeding Systems Utilization Fibrous
Agricultural Residues-1987. IDP, Canberra,
Australia.

Fahey, G.C. and L. L. Berger. 1988. Carbohydrate
nutrition of ruminants,pp. 269-298. In D.C.
Church (ed.). The Ruminant Animal : Digestive

Physiology and Nutrition. Prentice
Hall.Englewood Cliffs, New Jersey.

Jurgens, M.H. 1982. Animal Feeding and Nutrition.
Sth ed., Kendall/Hunt Publishing Co., Dubuque,
lowa. 549 p.

Marsh, R., T.A. McCullough, and J. B. McKeown.
1973. The feasibility of replacing part or all of
a concentrate ration for calves with dried grass.
Rac. Agric. Res., Belfast. Cited by T.A.
McCullough. The effect of different proportions
of dried grass and concentrates in the diet on
voluntary intake and performance of calves.
Anim. Prod. 18:49-58.

McCullough, T.A. 1969. A Study of factors affecting
the voluntary intake of food by cattle. Anim.
Prod. 11:145-153.

National Research Council. 1989. Nutrient
Requirements for Dairy Cattle. 6th rev. ed. Nat.
Acad. Sci., Washington, DC. 157 p.

Owen, J.B. 1979. Complete Diets for Cattle and
Sheep. Farming Press Ltd., Suffolk. 159 p.
Owens, F.N. and A.L. Goetsch. 1988. Ruminal
fermentation, pp. 145-171. In D.C. Church (ed.).
The Ruminant Animal : Digestive Physiology
and Nutrition. Prentice Hall, Englewood Cliffs,

New Jersey.

Owens, F.N. and R. Zinn. 1988. Protein metabolism
of ruminant animals, pp. 227-249. [n D.C.
Church (ed.). The Ruminant Animal : Digestive
Physiology and Nutrition. Prentice Hall,
Englewood Clifts, New Jersey.

Roy, J.H.B. 1980. The Calf. 4th ed. Butterworth,
London. 442 p.

Roy, S.B. 1991. The effects of hay and silage on



3. maIeaas (e, N 30 a1 3 329

growth and rumen function in young Holstein
calves. Can. J. Anim. Sci. 71:145 - 153.

Ruckebusch, Y. 1988. Motility of the Gastro-
Intestinal tract, pp. 64-107 In D.C. Church, ed.
The Ruminant Animal:Digestive Physiology and
Nutrition. Prentice Hall, Englewood Cliffs, New
Jersey.

SAS. 1985. SAS/STAT Guide for Personal Computer
version 6. Prentice Hall, Edition. Cary. North

Carolina. 111 p.

Satter, L.D. and L.L. Slyter. 1974. Effect of ammonia
concentration on rumen mMicro-organisms in
sheep given a molasses-based diet. Trop. Anim.
Prod. 7 : 26-30.

Stewart, C.S. 1977. Factors affecting the cellulytic
activity of rumen contents. Appi. Env. Micribiol.
33:497-502.

Taylor, R.E. and R. Bogart . 1988. Scientific Farm
Animal Production. 3 rd ed., Macmillan Publishing

Company, New York. 618 p.





