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SUMMARY

A total of 216 day-old broiler chickens were randomly assigned to 6 treatment combined
2 dietary protein regimens (22-20%, 20-18% for starter and finisher, respectively) with 3 times
of change (2, 4, 6 weeks) to study the effects of different protein levels and time of change from
starter to finisher ration on the performance of broilers.

Increasing the dietary protein level resulted in not only a significant increase in the body
weight gain and the protein requirement per kg body weight gain, but also an improvement of
feed efficiency,

However abdominal fat accumulation was decreased by adding incremental levels of protein.

On the other hand, the earlier time of change from starter to finisher ration, les- Tody
weight gain and the abdominal fat accumulation. But feed intake and viability were not affect-
ed by the dietary protein level and/or the time of change from starter to finisher ration .

Income was highest for birds fed 22% and 20% protein diet ~ starter and finisher, respec-
tively changed from starter to finisher at 4 weeks of age.
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Table 2. Formula and chemical composition of experimental diets

Protein  level (%)

Items

22 20 18
Ingredients (%) ;
Yellow corn 61.7 65.4 69.1
Wheat bran 1.0 17 2.4
Soybean meal 23 .0 211 192
Corn gluten meal 5.0 2.5 -
Fish meal 6.0 6.0 6.0
Limestone, 0.9 0.9 0.9
Tricalcium phosphate 1.6 1.6 1,6
Vit -Min, Mix* 0.5 0.5 0.5
Salt 0.25 0.25 0.25
Antibiotics ** 0.05 0,05 0.05
“Rotal 100 100 100
Chemical Composition ;
ME, kcal / kg 2,9% 2,997 2,998
Crude protein, % 22.0 20,1 18.2
Calcium , % 0,93 0,92 0,92
Phosphorus |, % 0.71 0.70 0.70
Feed cost, won /kg 253.2 2452 237 .2

* Contained per kg : Vit A 1,500,000 IU; Vit D, 250,000 IU ; Vit E 250 1U ; Vit
K, 250mg ; Vit B, 1,000mg ; Vit B,, 1,000mcg ; Choline
chloride 35,000 mg ; Niacin 5,000mg ; Caphantothenate 1,000mg ;
Folacin 20mg ; B HT 6,000mg ; Mn 12, 000mg ; Zn 9,000mg ;
Fe 4,000mg ; Cu 500mg ; I 250mg ; Ca 7, 150mg ; UGF 200, 000

mg

=+ Contained per Kg : Kitasamycin 10 & ; Colistin sulfate 3¢
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Table 3, Body weight and body weight gain of broiler fed different protein levels and
changed from starter to finisher ration at different age*

Treat- Weeks Body weight
ment 0 2 4 6 8 gain (0“8)
g
T, 412 203 g2 835 52b 1,490 6% 2,170.7% 2,129 5b¢
T, 412 296 02 847 .02 1,510 3% 2,196.52 2,155 38b
T, 413 294 28 844 2° 1,517.72 2,203.82 2,162 52
T, 413 283 _4b 805_7¢ 1,451 74 2,128.5¢ 2,087 2¢
Ts 412 285 3b 821 9% 1,473 7¢9 2,154.2% 2 113 0°d
T 411 282 5b 818 8¢ 1,476 6% 2,152.0% 2 1jp 9%
* Values with different superscripts differ significantly (P (0.05),
Table 4, Feed intake
' Weeks
Treatment
0~2 2~ 4 4~6 6~ 8 0~8
g
T, 3959 1,043.8 1,684 6 1,892 0 5,016.5
T, 392 4 1,045 6 1,686 5 1,887.9 5,012 4
T, 3903 1,048.0 1,690 4 1,883.6 5,012.3
T, 4011 1,037.5 1,688.2 1,896 .2 5,023.0
Ts 404 9 1,040 8 1,695.0 1,898.6 5,039.3
T 398 3 1,036 2 1,692.0 1,894.7 5,021.2
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Table 5, Feed conversion*

Weeks
Treatment

0~2 2~4 4~6 6~8 0~8
T, 1,572 1,932b 2,572b 2.78 2,362
T, 1,542 1.90® 2_54% 2,75 2.332
T, 1,542 1,912 2 512 2.75 - 2,328
T, 1,66° 1.99% 2 61° 2.80 2.41°
Ts 1,66° 1,942 2 60° 2.79 2,38
T 1.65° 1,932b 2 578 2 81 2 382

= Values with different superscripts differ significantly (P< 0, 05),

Table 6, Protein requirement per kg body weight gain

Weeks
Treatment -
0~2 2~4 4~6 6~8 0~38
4

T, 344 8 387 7% 516 .95 559 28 477 0"
T, 338.8 417 5% 511, 1% 553,0% 480, 12b
T, 339.5 419 22 552 2% 551 82 493 42
T, 3330 361.5¢ 475 6° 509 9b 441 69
Ts 333.4 389 9% 473 3¢ 507 .8® 447 1¢
Ts 331.6 388 4% 517 0® 510 6% 461, 1¢

* Values with different superscripts differ significantly (P<0,05),

Table 7, Viability

Weeks
Treatment
0~2 0~4 0~6 0~8
%
T, 100 100 97.2 97 .2
T, 100 100 100 100
T, 100 100 100 97 .2
T, 97 2 97 .2 97 2 94 4
Ts 100 100 100 100
Te 100 100 100 100
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Table 8. Eviscerated yield and abdominal fat accurulation

Eviscerated wt /live wt,

Abdominal fat/live wt,

Treatment T
Male Female Averge Male Female Average
%

T, 64.9 64.7 648 1,828¢ 2 29% 2,064
T, 65.2 65,2 65.2 1,502% 1,928 1,172
Ts 65.9 65.8 65.9 0.96° 1.67% 1,322
T, 64.6 64.7 64.7 2.06° 3.06¢ 2.56¢
Ts 65,0 651 651 1,68% 2,58¢d 2,13b¢
Te 65.6 65,3 65,5 1,383 2,345 1,863

* Vaiues with different superscripts differ significantly (P<0,05),

Table 9, Economic analysis (Won)

Treatment Qross Operating _costs Income

Income Chicks Feeds Others Total
Won

T 1,953.6 250 1,233.2 130 1,613.2 340 4
T, 1,976.9 250 1,240 5 130 1,6205 3564
Ts 1,983.4 250 1,256 .3 130 1,636.3 3471
T. 1,9157 250 1,194 .7 130 1,574.7 3410
Ts 1,938 8 250 1,206 .9 130 1,586.9 3519
Ts 1,936.8 250 1,216.0 130 1,590 340 8

EEE 20% k¥ gigifikiel 18% A¥e] #iy
RS 484 TEg EdA 351,999 jEo=
vhepytol

V. B

* RBe ABEARNY EaHEARE ¥ HREES
Agel LEH nxle BRE RBY] Hitd #@
pel wEEY BAEKES £% 22%9 20%,
20 %S} 18 %2 3 MEHIANS THEHE 2,4
4 GBS v 6BAHEY ARVER 21683
peatslel 19844 12 A 14 H¥5 1985422H 8 A7
g MMl AH TERWBA KBRS WAL KB
& Egstd oest A

1. Hge BAEAR] 2245 Bmsiglon,
BUIRRRS] SRRV ol ETE A WsigiAnt 1

_21..

eI A 4843 6384 Melle 2271 ¢gieh

2, FRBRES EEd 2R gdglod fHl
EREL FEY AN BAEAE 2% % 20%
€ 484 =t 6846 TBUL o g HHE
qAct,

3, MEgRY BEABERES BOEKR] 2o}
A4 @insig e

4, BERES BAEKRE Y LHE
PEE ia odsio)

5. BARS REM 2Rt g9k BHEERE
EMEL BABKEC BNYSFS, 2en LEE
7 XA 45 AR WP

6. HEFBS NEMANY BaRAR 22% 9
20 %% 4840 BT BBAA 13 Bk

LS BRE o4 B« A8 Wy 2 #A
B BABRAELS £& 2% 0%, THENE

3]



43840 HEE AR BRA

10.

11.

12.

13.

14.
1s.

16.

17.

18.

V. IR

. Adams, R.L. and J.C. Rogler, 1968. The effects of environmental temperature on the protein require-

ments and vresponse to energy in slow and fast growing chicks. Poultry Sci. 47: 579-585.

. Agricultural Research Council, 1675, The nutrient reqhirements of farm livestock. No. 1. Poultry 2nd

ed. (rev.) ARC, London.
Babatunde, G.M. and B.L. Fetuga, 1976. Determination of the minumum crude protein requirements

of broiler starters and finishers in the tropics. Nigerian J. Anim. Prod. 3: 126-138.

. Baldwin, J.T. and H.R. Rosenberg, 1955. The effect of productive energy level of the diet on the meth-

ionine requirement of the chick. Poultry Sci. 34: 1301.

Balloun, S.L., G.A. Donovan and R.E. Phillips, 1956. Trichloroethylene-estracted and expeller-type
meat scrapsjand tallow in the diets of young chicken. Poultry Sci. 35: 163-167.

Berg, L.R. and G.E. Bearse, 1961. Restricted feeding with restricted light for developing pullets. Poultry
Sci. 40: 180-185.

Bieley, J. and B. March, 1954. Fat studies in poultry. 2. Fat. Supplements in chick and poult rations.
Poul. Sci. 33: 1220-1227.

Blamberg, D.L. and N.V. Helbacks, 1966. Observation concerning the rearing and processing of broilers
by seperate sexes, Maryland Nutr. Conf. 23-24: 76-79.

Combs, G.F. and G.L. Romoster, 1955. A new approach to poultry feed formulation, Maryland Agr.
Exp. Sta. Misc. Pub, No. 226.

Combs, G.F., 1967. Amino acid and protein level on feed intake and body composition. Maryland Agr.
Exp. Sta. Misc. Pub. pp. 4245.

Combs, G.F., 1968. Amino acid requirements of broilers and laying-hens. Proc. Maryland Nutrition
Conference, pp. 86-96.

Combs, G.F., 1970. Feed ingredient composition and amino acid standards for broiler. Proc. Maryland

Nutrition Conference, pp. 81-89.

. Dean, W.F. and H.M. Scott, 1965. The development of an amino acid reference diet for the early

growth of chicks. Poultry Sci. 44: 803-808.

D’Mello, J.P.F. and D. Lewis, 1970. Brit. Poultry Sci. 11: 367.

Dobson, D.C., J.0. Anderson and R.E. Warnick, 1964, A determinantion growth in chicks. J. Nutr,
82: 67-77.

-Donaldson, W.E., G.F. Combs and G.L. Romoster, 1956. Studigs on energy levels in poultry rations.
1. The effect of calorie-protein ratio of the ration on growth, nutrient utilization and body composition
of chicks. Poultry Sci. 35: 1100,

Douglas, C.R., H.J. Hockreich and R.H. Harms, 1958. Glycine in broiler nutrition. Poultry Sci. 37:
620-624.

Douglas, C.R. and R.H. Harms, 1959. Peanut oil meat as a source of protein in broiler diets. Poultry

Sci. 38: 786-790.

~22-



19.

20.

21.

22.

23.

24.

25.

26.

27,

28.

28,

30.

31.

32.

33.

34.

38.
36.

37.

38.

Gehle, M.H., T.S. Powerll and L.G. Argends, 1974. Effect of different feeding regimes on performance
of broiler chickens reared sexes separate a combined. Poultry Sci. 53: 154_3-1 548,

Gowda, D.G., 1973. Studies on the protein requirement of purebred broiler chicks. M.V. Sc. Thesis,
Agra University. Agra,

Griminger, P., V. Villamil and H. Fisher, 1969. The meal eating response of the chicken species dif-
férences and the role of partial starvation. J. Nutr, 99: 368-378.

Hill, F.W. and L.W. Dansky, 1954. Studies of the energy requirement of chicks. The effect of dietary
energy level on growth and feed consumption. Poultry Sci. 33: 112-119.

Huston, M., 1965. The influence of different environmental temperature on immature fowl. Poultry
Sci. 44: 1032-1036.

King, D.E., 1961. Effects of increasing, decreasing and constant lighting treatments on growing pullets.
poultry Sci. 40: 479,

Klain, G.J., HM. Scott'and B.C. Johnson, 1960. The amirio acid requirement of the growing chick fed
a crystalline amino acid diet. Poultry Sci. 39: 3944,

Kubena, L.F., J.W. Peaton, F.N. Reece, D.P. May and T.H. Vardaman, 1972. The influence of tempera-
ture and sex on the amino acid requirements of broiler. Poultry Sci. 51: 1391-1396.

Leong, K.C., M.L. Sunde, H.R. Bird and C.A. Elvehjem, 1955. Effect of energy: protein ration on
growth rate, efficiency, feathering and fat deposition in chickens. Poultry Sci. 34: 1206.

March, B.E. and J. Bieley, 1971, Factors affecting the response of chicks to diets of different protein
value: Breed and Age. Poultfy Sci. 50: 1036.

March, B.E and J. Bieley, 1972. The effect of energy supplied from the diet and from environment
heat on the response of chicks to different levels of dietary lysine.

Matterson, L.D., L.M. Potter, L.D. Stimson and E.P. Sigsen, 1955. Studies on the effect of varying pro-
tein and energy levels in poultry rations on growth and feed efficiency. Poultry Sci. 34: 1220.

Menge, H., C.A. Denton, H.R. Bird and G.F. Combs, 1953. Effect of supplemental DL-methionine and
varying protein levels on growth and feed requirements of broiler chickens. Poultry Sci. 32: 827-386.
Mickelberry, W.C., J.C. Rogler and W.J. Stadelman, 1966. The influence of dietary fat and environmen-
tal temperature upon chick growth and carcass composition. Poultry Sci. 45: 313-320.

Moran, E.T, Jr., 1981. Early protein nutrition compensatory growth and carcass quality of broiler type
Tom turkeys. Poultry Sci. 60: 401-406.

Mueller, W.J., R.V. Boucher and E.W. Callenback, 1956. Influence of age and sex on the utilization of
proximate nutrients and energy by chickens. J. Nutr. 58: 37-50.

National Research Council, 1984. Nutrient requirement of Poultry. NAS-NRC,, Washington, D.C.
Olomu, J.M. and S.A. Offiong, 1980. The effects of different protein and energy levels-and time of
change from starter to finisher ration on the performance of broiler chickens in the tropics. Poul. Sci.
59: 828-835.

Prasad, A., V.R. Sadagopan, P.V. Rao, and B. Panda, 1973. Evaluation of the requirements of protein
and calorie: Protein ratios for crossbred broiler starter chicks. Indian J. Poultry Sci. 8: 182-185.
Schwartz, H.G., M.W. Taylor and Fisher, 1958. The effect of dietary energy concentration and age on
the lysine requirement of the growing chick. J. Nutr, 65: 25.

...23..



39.

40.

41.

42.

43.

44,

45.

Scott, HM., L.D. Matterson and E.P. Singsen, 1947. Nutritional factors influencing growtb and ef-
ficiency of feed utﬂiiation. 1. The effect of the source of carbohydrate. Poultry Sci. 26: 554.

Scott, M.L., M.C. Nesheim and R.J. Young, 1976. Nutrition of the chicken. 2nd ed. pp. 143-154. M.L.
Scott & Associates. New York.

Thornton, P.A., J.V. Shutze and R.E. Moreng, 1957. Energy and protein relationship in male chickens.
Poultry Sci. 36: 1163-1164.

Ward, J.B., 1978. Trend to emphasis on feed cost per pound of meat. Poultry Dig. 12: 634-636.

Ward, J.B., 1979. Look for least cost per pound of meat. Broiler Ind. 3: 77-80.

Willkinson, W.S., 1958. The effect of changing dietary l;rdtein and energy levels during the broiler
feeding period. Poultry Sci, 37: 1252.

Zimmerman, R.A. and H.M. Scott, 1965. Interrelationship of plasma amino acid levels and weight gain
in the chick as influenced by suboptimal and superoptimal dietary concentrations of single amino acids.
J. Nutr. 87: 13-18.

_24..



