RICE STRAW AND MOLASSES-UREA AS FEED SUPPLEMENTS
FOR THAI NATIVE FIRST-CALF HEIFERS

DURING DRY SEASON

by

BUENAVENTURA A. MALABAYABAS

A Thesis Submitted to

The Graduate School of Kasetsart University

In Partial Fulfillment

of the Requirements for the Degree of

Master of Science (Agriculture)

1875



CONTENTS

Page
LIST OF TABLES i
LIST OF FIGURES i3
LIST OF APPENDIX TABLES i35
INTRODUCTION 1
REVIEW OF LITERATURE 5
Purpose of Supplementation 5
Molasses as a Feed Supplement 6
Molasses vs. Other Carbohydrate Source for
Urea Supplementation | 6
Importance of Nitrogen in Low Quality Roughage
Feeding 7
~Urea as a Source of Nitrogen 9
—Palatability of Urea 10
Molasses and Urea as Supplement for Silage 10
Molasses and Urea Mixture on Low Quality
Roughage 11
Molasses and Urea as Grazing Supplements in
Winter 12
~Rice Straw as a Source of Energy 13

Influence of Rainfall and Temperature on

14
Forage



Page
Climate Condition in Kamphaeng Saen

Nakorn
Pathom 15
MATERIALS AND METHODS 16
Time and Place of Study 16
Materials 16
Procedures 16
RESULTS 22
Body Weight 22
Biweekly average weight and average gain 22
Gain in weight during the supplemented

period 22

Gain in weight during the non-supplemented
period 217

Gain in weight during the whole experimental

period 07
Heartgirth 29
Biweekly heartgirth measurement 23

Relationship between heartgirth and body
weight 29

Rainfall, Air Temperature and Relative

Humidity : ' 36
Rainfall 36
Air temperature and relative humidity 38

Relationship between body weight and rainfall3s



Page

Relationship between body weight, air

temperature and relative humidity

38

Incidence of Calving 33

DISCUSSION 41

Effect of Supplementation on Maintenance bl
Effect of Discontinued Supplementation on

Weight Gain 43

Relationship Between Body Weight and Heartgirth Uy

SUMMARY AND CONCLUSION 45

LITERATURE CITED 47

APPENDIX TABLES 56



Table

10

11

LIST OF TABLES

Page

Average initial Eroup weight of +the experi-

mental animals 17

Percentage of estimated daily dry matter

requirement provided by supplemental feeds 18

Biweekly average weight in kilograms 23
Biweekly average gain or loss in weight (kgm) 24
Summary of gain in weight for the supple-
mented period 26
Summary of gain in weight for the non-
supplemented period 26
Summary of gain in weight for the whole
experimental period 28
Biweekly average heartgirth measurement in
cm., 30
Biweekly average increase or decrease 1in
heartgirth measurement in cm. 31
Biweekly frequency and amount of rainfall 37
Biweekly average air temperature and rela-

tive humidity at 3:00 p.m.



Figure

1

2a

2b

2d

ii
LIST OF FIGURES

Page

Average body weight, aip temperature and

relative humidity means and amount of

rainfall during the whole ekperimental

period 25

Body weight and heartgirth relationship

for control group (Treatment I) 32
Body weight and heartgirth relationship

for rice straw supplemented group

(Treatment II) 33
Body weight and heartgirth relationship

for molasses-urea supplemented group

(Treatment III) 34
Body weight and heartgirth relationship

for rice straw and molasses-urea supple-

mented group (Treatment IV) 35



iii

LIST or APPENDIX TABLES

e Page
1 Monthly rainfall, aip temperature and
relative humidity in Kamphaeng Saen,
Nakorn Pathom for two years (1973-74) 56
2 Estimated average daily dry matter re-
quirement in kgm. 57
3 Average amount of TDN™ and Crude protein
content of feed supplement in kgm.
) Analysis of variance for the gain in
weight for the supplemented period 59
5 Analysis of variance for the gain in
weight for the non-supplemented period 60
6 Analysis of variance for the gain in
weight for the whole experimental
period 61
7 Analysis of regression between weight

and heartgirth of the cows 62



47
LITERATURE CITED

Alexander, G.J. 1872. Non-protein Nitrogen Supple-

ment for Grazing Animals in Australia. FAO World.

An. Rev. 4:11.

Ammerman, C.B.; G.J. Verdey J.E. Moore; W.C. Berne;
and C.F. Chicco., 1972. Biuret, urea and natural

proteins as supplement for low quality roughage for

sheep. J. An., Sci. 35:121.

Beames, R.M. 1959. Molasses and urea as a supple-

ment to low quality hay for cattle. Qld. J. An. Sci.

16:233.

1960 a. A note on the preservation of

a solution of molasses and urea in water. Qld. J.

An. Sci. 17:205.

Belasco, I.J. 1956. Role of carbohydrate in utiliza-
tion cellulose digestion and fatty acid formation.

J. An. Sci. 15:496.

Bishop, E.J.B. 1957. Combat losses with molasses

urea. Fmg. S. Afr. 33(3):30.

.1959. The value of molasses and

urea at Dohne. Fmg. S. Afr. 35(3):27.




48

8. Bloomfield, R.A,; R.P. Wilson; and G.B. Thompson.

1964. Influence of energy levels on urea utilization.

J. An. Sci. 23:8865.

9. Briggs, MaH.; W.D. Gallup; A.E. Darlow; D.F. Stephens;

and C. Jenney. 18947. Urea as extender for proteins

when fed to cattle. J. An. Sci. 6:u445,

10. Chalupa, W. 1968. Problems in feeding urea to ruminant.

J. An, Sei. 27:207.

11./ Chapman,Jr., H.L.; F.M. Kridder; M. Roger; J.K. Crockett;
and W.K. MacPhearson. 1965. Blackstrap molasses for

beef cows. Agr. Expt. Sta. Univ. Florida Bull. 701

12./ Chapman,Jr., H.L.; F.M. Peacock; N.G. Kirk; R.L. Shirley;
and T.J., Cunha. 1964. Supplemental feeding of beef

cattle on pasture in South Florida. Agr. Expt. Sta.

Univ. Florida Bull. 665

13. Chi-tung, Hsu. 1973. Farm by-product and beef produc-

t+ion. Food and Fert. Tech. Center, ASPAC. Taiwan

Bull. 32.

14. Coombe, J.B.; and D. E. Tribe. 1962. Feeding urea

supplement to sheep and cattle. The result of penned

grazing experiments. J. pgr. Sci. §5:125.




49

15. « 1963. The effects of urea sup-

Plements on the utilization of straw plus molasses

diets by sheep. Aust. J. Agri. Res. 1L:70,

16. Coombe, J.B.; D.E. Tribe; and J.W.C. Morrison. 1960.
Some experimental observation on toxicity of urea

to sheep. Aust. J. Agr. Res. 11:247.

17. Groenewald, J.W. 1964, Planning supplementary winter

feeding. Fmg. S. Afr. u40(2):5.

18. Hart, E.B.; S. Bohstedt; H.J. Deabald; and M.L. .Wegner.
1939. The utilization of simple nitrogenous com-
pounds such as urea, ammonium bicarbonate by growing

calves. J. Dairy Sci. 22:397.

19. Harvey, R.W. 1960. Least-Square Analysis of Data

With Unequal Sub-class Numbers, USDA Agricultural

Research Service Publication.

20. Huber, J.T.; C.E. Polan; and D. Hillman. 1968. Urea

in high corn silage rations for dairy cattle. J. An.

Sei. 27:220.

—

2%;/ Kameoka, K. 1974, Utilization of cereal crop residues

as livestock feed. Food and Fert. Tech. Center,

ASPAC. Taiwan Bull. 32.



22.

23.

24,

25.

26.

27 .

28.

50

King, W.A.; G.D. 0'Dell; and D.B. Roderick. 1955,

Utili i
zation of blackstrap molasses, urea in molasses

and ammoniated molasses by dairy heifers. J. Dairy
Sci. 38:624,

Lapins, P.; and E. R. Watson. 1970. Loss of nitrogen

from maturing plants. Aust. J. Exp. Agr. An. Husb,
10:599.

Lesch, S.F.; E.H. Kemm; and A.P. Van Schalkwyk. 1967.

Supplementary winter feed for cattle. Fmg. S. Afr.

43(5):52,

Lombard, P.E . 1960. Roughage should be utilized as

far as possible. Fmg. S. Afr. 36(6):22.

. 1963. Curtail your cattle's

winter weight losses. Fmg. S. Afr. 39(2):7.

Lombard, P.E.; and E.M. Greeff. 1964. Supplement veld

pasture in winter. Fmg. S. Afr. 40(4):54.

Loftgreen, G.P.; and K.K. Otagaki. 1960. The net
energy of blackstrap molasses for fattening steers

as determined by comparative slaughter technique.

J. An. Sci. 19:392.




29.

30.

31.

32.

34,

35.

51

Loosli, J.K. 1966, Recent advance in animal nutri-

tion and quality control of feeds. Phil. J..An. Sci.
30:69.

Loosli, J.X.; and I.W. McDonald. 1968. NPN in nutri-
tion of ruminants. FAO Agr. Studies, Rome No. 75.
Cited Beames, R.M. 1960 b, Supplementation of low

quality pasture with molasses-urea mixture. Proc.

Aust. Soc. An. Prod. 3:36.

Lowrey, P.S.; and C.W.C. McCormick. 1969, Factors
affecting the utilization of urea diets by finishing

steers. J. An. Sci. 28:406.

Madamba, J.G. 1873. Management of beef cattle under

grazing condition. TFocd and Fert. Tech. Center,

ASPAC, Taiwan Bull. 30.

McDowell, R.E. 1972. Improvement of Livestock Pro-

duction in Warm Climates. Freeman: San Francisco.

Mott, G.0.; L.R. Quinj; W.V.A. Bisschoff; and G.L. da

Racha. 1967. Molasses for pasture fed Zebu steer

in Brazil. J. An. Sci. 26:937 (Abstr.).

1970.. Nutrient Require-

National Research Council.

ments of Domestic Animals: Number k. Nutritional

National Academy of

Requirement of Beef Cattle.



36.

37 s

38,

39.

40.

4l.

52

Sciences, Washington D.cC. Fourth Revised Edition.

Nelson, H.B.; and G.S. Waller. 1962. Urpea in winter

supplement for range beef cattle. J. An. Sci

21:387. (Abstr.).

Ohy HiKey WM. Longhurst; and M.B. Jones. 1969,
Relation of nitrogen intake to rumen microbial acti-

vity and composition of non-quality roughage by sheep.

J: Afi« Sl 28:272.

Perez, C.B. 1873. I. Farm by-products and beef pro-

duction. Food and Fert. Tech. Center, ASPAC. Taiwan

Bull. 32.

Pieterse, P.J.S. 1961. Feeding urea to cattle in winter

veld. Fmg. S. Afr. 35(3)127;

.1964. Supplement the deficiencies

in low grade roughage. Fmg. S. Afr. 4O0(4):37.

. 1967. Urea as a Supplement: Urea

in winter for cattle. Pergamon Press. Cited Von La

Chevellerie, M.K.S.L. 1965. Observation on feeding

of urea-molasses mixtures. Proc. S. Afr. Soc. An.

Prod., 4 (English Summary)



53
42. Preston, R.L.; and V.R. Cahil]. 1972. Source of

protelin and time of supplementation for growing

finishing steers. Beef Cattle Rés. Ohio Agr. Res.

Dev. Summary Res, No. 63.

43, Raleigh, R.J. 1970. Manipulation of both livestock

forage management to give optimum production: Sympo-
sium on pasture methods for maximum production in

beef cattle. J. An. Sci. 30:108,

44. Rattanaronchart, S. 1974, Live and Carcass Traits

and Their Relationship in Thai Cattle and Buffalo.

Unpublished Master's Thesis. (in Thai).

45. Ray, M.L.; and H. W. Essig. 1963. Effects of protein
and energy supplement on the digestibility of low

quality roughage by beef cattle. Agr. Exp. Sta., Ark.

Univ. Bull. 669.

46. Reid, J.T. 1963. Urea as a protein supplement to

ruminants. A review. J. Dairy Sci. 36:955.

47. Rodgerson, A.; H.P. Ledger; and G.H. Freeman. 1968.

Food intake and liveweight gains of Bos indicus and

Bos taurus steers on high level plane of nutrition.

An. Prod. 10:373.



sS4

48. Schaadt Jr., H.; R.R. Johnson; and K.E. McClure.

1966. Adaptation to and palatability of urea, biuret

and diammonium phosphate, J. An. Sci. 25:73

u?i Skinner, J.D. 1963. Supplement the shortage in cattle
feeds. Fmg. S. Afr. 37(4):33.

50. Smith, G.A. 1862. Utilization of Hyparrhenia veld

for nutrition of cattle in dry season. III. Studies
on digestibility of produce of mature veld and veld
hay and the effect of feeding supplementary protein

and urea. J. Agr. Sci. 58:173.

51. Songprasert, J. 1974. The Traits and Their Predicted

Values in Cattle and Buffaloes from Different Regions

During Various Sedasons. Unpublished Master's Thesis.

(in Thai).

52. Tillman, A.D.3; R.D. Furr; K.R. Hansen; L.B. Sherrod; and
J.D. Word Jr. 1969. Utilization of rice hull in

cattle finishing ration. J. An. Sci. 29:172.

53. Topps, J.H. 1972. Urea and biuret supplement to low
FAO: World Ann. Rev.

protein grazing in Africa.

No. 3.

54, Von La Chevellerie, M.K.S.L. 1959, Urea as a nutrient

for ruminants. Fmg. S. Afr. 35(9):uk.




55.

6.

57.

58.

55

Wagnon, K.A, 1933, Behaviour of beef cattle on

California range, cCal. Agr. Exp. Sta. Univ. Cal

Bull. 799.

Wagnon, K.A.; H.R. Guilbert; and G.H. Hart. 1959,

Beef cattle investigations on San Joaquin experimen-

tal range. Cal. Agr. Exp. Sta. Univ. Cal. Bull. 765.

White, T.W.; W.L. Reynolds; and F.G. Hembry. 1973.
~Influence of urea and molasses on nutrient digesti-

bility of high roughage ration by steers. J. An. Sci.

37:1428.

Williams, D.L.; J.V. Whiteman; and A.D. Tillman. 1969.
Urea utilization on proteih supplements for cattle

consuming poor roughage on the range. J. An. Sci.

28:807.

Wiltbank, J.N.; W.W. Rowden; J.E. Ingalls; K.E. Gregory;
and R.M. Koch. 1962. Effect of energy level on re-

production phenomena of mature COWS. J. An. Sci.

21:2109.



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16

