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INTRODUCTION

For a long time now, there has been no
information oa the minimal or optimal
nutrient requirements of the domestic
animals and poultry reared in the tropics,
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A tremendous amount of this exists for
the animals reared in the temperate envi-
ronments and the te tion has always
existed for the am nutritionists and
feed manufacturers in the tropecal develop-
ing world, to use the same standards which
have been determined in the temperate
environment on those animals being reared
in the tropics, While this practice is not
necessarily wrong, there is a definite need
1o determine the minimum putricat re
quirements of the tropical animals if it is
realized that the two epviroaments are
very radically different. While the animals
reared in the temperate environment may
benefit from high calorie diets because of
tlse low ambient temperatures, for instance,
those reared in the tropecal environment
perpetuaily  faced with high ambieat
temperatures, may not beacfit from the
consumption of such calorie-loaded diets.

The determination of the minimum
crude protein requirement of the domestic
fowl has been done by a number of
workers in the tempesate woreld (Norris,
1951; Hill, Norrs, Henser and Scott,
1951 Hill, 1949; Hill, Norris, Scott and
Henser 1954; Nesheim and Scott, 1962
and Scott, 1963). All these workers reco-
mmended about 20% crude protemn diet for
broiler starters and about 16% for broiler
finishers. Also, the Agricultural Research
Council (1963), the National Ressarch
Council, Washington (1971) and Bolton,
(1963) made simidar recommendations.
Attempis by various feed manufacturers to
introduce diets containing these reco-
mmended protein levels 1o commercial
farmers in Nigeria have not worked well
and the studies reported here were under-
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taken primarily to determine what the
minimum levels of crude protein should
be in the dicts of beoiler starters and
finishers reared in the tropics and compiled
from locally-produced feeding stuffs,

MATERIALS  AND METHODS

Three tnals were carned out, two on
broiler starters and finishers. and the
third on broiler finishers.

t1

This trial involved 720 day old broiler
chicks of the White Rocks breed which
were specially bought from a commercial
poultry farm in the neighbourhood. These
were given a 24 % protein diet for 4 week
after which they were randomly divided
into six equal groups of 120, and these 120
were further subxlivided into three sub-
groups of 40, representing three replicates.

The six groups were fed each of the six
diets formulated to contain 14, 16, 1§, 20,
22 and 247 crude protein on air dry basis,
The diets were formulated from the locally
available ingredients almost exclusively
except for the vitamin --- mineral premix
which was impocted. The compaosition of
these diets appears in table | (ragions |
to 6). In balancing these diets, attempis
were made to mamtain a balancsd propor-
tion of the various protein concentrates,
groundnut cake, fishmeal and Hlood meal,
and the calculated amino acid contents
and the amino acuds expressed as percen-
tages of calculated crude protein appear in
tables 3 and 4 re ively (rations 1 to 6).
There were thus six main treatment groops
rephcated three times. The chicks were
all housed in floor brooder pens of the
same dimensions, sufficiently large to
prevent overcrowding.  Both the feeding
and watering were done ad Jibinmm, and

Tasck | :
Compositioss of Rations wsed in Experiments 1/ [T

Rarions
Ingrediensy (%) 1 2 4 5 6 “7
Yellow mae 7515 69.65 £15 0.4 468 4915 £104
Groendnut mweal 1000 1400 700 2050 24,50 13,50 250
Flshs meal 2.00 5.00 400 50 L0 100 1.50
- Blood meal 1.00 1.5 200 2.5 1m0 3.50 4,50
Rice bran 20 2,m 200 200 200 20 2.00
Hecwer's drisd yeast 1,00 1.00 1.00 1.0 10 1.00 1.00
Dnla-n'h‘ghow w 2,50 2.50 250 2.50 50 250 250
050 0.50 0.50 0.50 0.50 0.50 050
Palm ol } 00 5.00 500 5.00 5.0 5.00 00
ADVi, (Foc broders) 080 s 0.60 0.60 0.60 060 0.60
Salk 25 2% .28 28 .25 0.2% 0.2§
TOTALS 100,00 100,00 10000 10000 100,00 100.00 100.00
! Caomposition (%)
H Cakulased crude
protein 14.00 1600 3.0 20,00 2200 2400 2600
‘ Crude protein
(determineT) 1337 1635 7.5 2,41 2.2 21450 26,25
Crade fibre 148 1zl 3139 346 3.56 3.63 S 1)
(desernvned)
Ether extract
{determined) 07 023 10.49 10.5) 1062 1065 1078
4 Metabolerable energy
(keal/'kg) cakcalzted 1321 3275 1238 3.168 3151 3.105 3.050
A Plizer Livgstock Fexds Products, su 1he lollowing matrients of tation: Vitamin A,
11,2855 1U; D, 19643 ICU; mm&’?%; Pantothenic ackd 9.&:;' Nxotinic acid, 24.55mg;

scid, 0.98ma;: Chaline Chloride, 147.22an; Vitarms E.4.9] usits; Visamin K, 220mg; Vizamin
l!lZ.MIn!" ﬁmﬁhiuﬁc, 245

S3mg: Cobalkt, 1.23mg; lodine, 0.98mg. Copper, 9.82mg; M;
55.00my;

v dngancse,
nc, 49,11 mg apd Irom 19.640%,
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Tanee 2
AR

Ixaadicnss {0 i o0 9 Y z
Yolaw nuiss TTas 22 (SR AL2%
Ciraume it mexl 124K 13.51 1700 .40
1ish anes 20 1.0 4 S0
Dlona meal IR 1.30 20 2.50
Tlics bruo 250 ] 2.9 2.4
Breyna's dred past 1.L0 (B 1L 1.0
Dicaiaam phospaate pi T 2.5 250
drater sl DRV 9.5 i1.50 40
Palm oil R} 2wl 2,50 10
ATV Fur Leilen) 0.9 030 DAL .50
Saolt a2 D25 023 nzs
JOTALS HLLaR ey oD b 0000
Compantsos | %)
Crude peatein {duicrng ond) 13.9% A40 1802 M2
Cruds jibee deivo: ded) 3.50 390 kS 3.89
Eilwer axirand (determmal} ETS 430 w3 B.5?
MietnbalissiNe enprpy MKealkgh
Jeakaalated) 1226 EA LS EACH 1.0

1) Pz Lvestok Fasds pro:lu.xl. pornineng 1 samne nprecients sy spoaired wder wile |

Calrulsbiedt amins acid Composivivel wpreclmentad dicly ot peroentazes alrwal diet Exgds. 11|

Tam.r}

Kemdwie aicle St
i 2 ] b ?

Aigin L 1.5 1.4 ~an 23l A vl
Heiadice L 0,54 .0l 005 0T 2.87 095
Tsolcucive .56 X! 0 Q=0 nay (L i)
Lsucine 1.5 337 1.52 AR 227 It R
Ly=ns at 0487 L.Lp 115 1.3 1.45 L6l
Wi D ) .25 0.2 0.2 0.3 136G 4l 043
Methiarine 4- Cysting LR 054 .02 I 036 ) LD
Phenylalaotne el Q5 1.07 1.0 35 147 1.63
Vhyiglalanine + ool -1 1,05 10 2143 241 2F2 150
Tineoni v Q.63 LA b QR4 .94 1.04 [y
T ypiophac 115 013 02i .24 ua? 10 .32
Yzline a57 1y L 1.1~ 1.1 L 154

B L V)

|}
Calvntored ansine suil Coupasition vl mpm'nénu! diels !*ﬁ pescestieia 0f calcalated Coide probein

STL T
Kerteny
Amima wesdy . . -
1 2 3 4 5 [ T

Areinene B.64 v dd DH45 1095 150 [[BEE iz
Histigine 30 1 22 145 3 A5 N
Taobevive 400 400 23 5.0 s 10 4.0
Sxucme LS AR 190 06 e wlz 10.27 Jow
1.33ine QT .4 4.3¢ 2734 50 .04 (L
Melaivy e 1.8 175 1.22 L.70 oos 1,71 1.€3
Metoineme - Cysiive 4.4 4.4 400 19% 141 344 R
Poerwizlamioe 5.7 RS ALY 600 614 [N A5
Phenylalanioe * oyresioe 10,79 1054 105 1L 103 090 1115
Texomlie 430 444 435 &30 427 11 431
1] y;.ﬂaphun 107 1.13 1.7 1.2n 1.23 1.25 1.25
Yaline LN £8? 5.6) 5.0 56 =7 5.
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reeords of feed consumprion and ive-
weight gaing wese leion daily and weskiy
respectively.

Afler four weeks, fhzee hicds from 2ach
vl the replicares for all he treziinents were
randomly selected ang kepl in the metabo-
lism cvaess, where the pitcepen retrriion
studies werz carricd oul.  Cellsction of
faeca!l deoppings covered six days after
the fint five days of adjusitent neriod.
The drappings were daily weighed, spraved
Wil some bHovic add. and then siored in
elclgeraied roow maineined a1 _SeC,
The anaivses for moistors and nitrosen
contents on ‘he stored. bulked samples
were dome according o the AQAC
tuethods of analysis {9703,

This tial lasted 12 weeks. and (&
chicks were an the me diels thraughout
although aftey the cnlire (rjs periad,
the results wers anulysed or the Lasis of
the pestormunces dnciog ihe first six weeks,
lest six weeks, und e entire 13 wooks.

Lxperiment 2

This trial iavolved 500 day ald Whits
Rocts chicks hatched on (he campus of
the University and were of comiplerely
dillerent strain anc gepetic priocity trom
those wied in eaperimeut 1. The 600
chicks were also reated for the firsr weck
a7 @ 26% crude protein dicr, and Jater
divided 1n {osc groups of 150 dirds. sach
froup beirg subdivided into ¢chree equal
repucntes of 50 hirds, The tonr dicts ysed
confainec 20, 22, 24 snd 26% crude pro-
ten on iz &y busis. and Lhe fewling,
raanegemenl. heusiog and record keeping
were similar o thote descrbed above for
experiment 1. Nitrogen meiabolism siudics
were not carried ol on these birds, The
dielacy composition are tepresented under
rations 4, 3, 6 and 7 of dable |, whiic
taerr amino ecid compositiowand propor-
livns sre represented in tables 3 ang 4
respectively woder raiiops 4, 5, € gad 7
This rral also lasted for 12 wecks.

Experiment 3

The White Rocks broiler ckicks nsed
here were all reared on 2497 protsia diet
for the sy six weeks after which &0 or
(e were rendomly selected and randorn Iy
allogated into fonr equal groups of 130,

Euch group was also rardon Iy subcivided
e three egeai replicares of 50 birds,
and were housed in Noor broader Jouse
covered with wouc shaviags, The fane
diels fod were formulared 1o cortajn Ia
16, I® and 20% proden on the same
princnks s experiments | and 2 ousing
the same types of locally avgluble ingre-
tents (Table 2). The calculated amina
Adids conleats and propoiiiens &5 peroea-
tages of caloulated crude protein leyels
are represented ander vations |, 2. 3 and
4 of hles 3 end 4 respectively. Feeding,
wate:ing ard uther menscenenl pracrices
WETE Sitilar o Those caried ont oa birds
N experiments I amd 2. Nitrogen retention
szadies were also not wurmied mul on these
birds, andl the triel lusred 6 wocks only.

Al tae dala collected were subjeciad
Lo 122 analysis of variange, follosed Sy the
Duncan’s Maultiple Kange test whereyer
sinifiznt  differcnces  weie  indicated
(Stecl and Torrie, 1960).

RESULTS

Average Weekly Rody Weigils and
Daily Live-weight Gales

The summarises of |he weekly body
weighes amd averame daily  live-weisht
gains appear n tables 5, 6 and 7 for
efpesiments 1, 2 and 3 respectivedy.
Grz plical representations of tie average
weerkly liveweight gains und the cupnne-
lative weekly live-weignt. pajns accanding
o featrels are fecther iMasicated in
Fi%s. | and 2 respectively (o experiment I
only.

In experiment |, (table 5, dict 6 (249
chade Prowen) prameted the best gains
throughour.  In the firs? six weeks, 'he
average Jutly gain {ADG) of hirds on diel
€ was migniluantly defter than those of the
birds on all ather diers (P01, The
ADCG of the birds on the 20 zad 22 %
crude protein diess (ratens 4 and 3} wers
ael significantly dificrent feom sach ouher,
out buds on diet § had significantly better
ADG thar thuse on diets 1. 2 and 3
{P-=2001). Drets | and 2 contlaining 14 o5
anc 1657 crude protein respostively, pro-
Juced the poorsst gaing, hiphly gaifi-
canfly poorer than taz gaig on other
dicts (P=0.01}. In the scoond period
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Average Wechly Body Wit 1] of Broller Sis fecs on Dillecent Tevels of Dietary Proteln: Kxpeuiment

Dt
Vavis ] w3 4 5 &
' £1.4 wr 153 T 9
3 e 7.3 o 1256 1547 162 %
a 8.0 (o8 1431 1653 TR T
4 IR 1J6.5 18492 RN 2052 284
: 1230 162l 24410 ERLR Fre g
4 1580 2213 7940 Qe S85.4 )
3 1E.4 2 575.0 Ty s I
4 P 2 =1 aH s 4nd. nei ) 12%.a9
5 Wit S58.a e T 1265.0 134 3 158] 4
10 4n’s 7596 491 4 15304 a1t 13390
1 2 4 254 16 15094 19350 23119
12 5504 175 1500 2 2050 2 294 0 4
Smrmnnacy of Avernge Duily Welaht gains |g)
Povedr Fonon's SF micors
a3 p 2 Z 5 e
D= & winks 2ssn w07 R3Sk Ovske 1207 1eoad gam v
<Ly S 1A% 20670 169k 1694- Sodde T2 mevr
e 12 Tokx  1sdM 20400 Ai8Sh 24000 2440 {03 "

A4 = Hignly swniticaw, diTermies 2evaeg tostaut s (P2 5810

mbad. Urestment geae ol Tollowed by the same sopegsanipls e sgnifantle direent o ore

anather (P = 005 op PP ¥29.51)

tweess Tte [ dicts | and 2o srodyoed
the worst pains which welr simiLvanlly
lower thun those ca all oiher ivis
P10 01y, Howewer, there ware b signi-
ficanl JiTerenges in the ADCG fignies al
bizids comsaming edies It 6. Consnlering
the entire 12 weeks durition, the ADG
figures of wirds consumng dietz 3 100 4§
vere fairy clore aml vo: simnificantdy
differeat from ore anotler (P20.05), bur
they werc significanily Deiber han the
ARG of Dirds consuming diets 1 and 2
(P-20,00)

In espuement 2 {Tabdle 6 dict 4 con-
tainiay 2€°% crude protmn produced (e
best ADG in the Al £ weeks, simiticantly
Detrer than thase on ol otber  dicss
[P-2C05) The ADG tn cther diets, |, 2
urd 1, owere close ané rvut sigoificaatly
different from onc another (P=0.05: In
the periods 7-12 wocks and 012 wesl:s, the
ADNG Lguces were ail cloae and rat sigri-

deantls  different  frorv one  anclher
(Pu=f03) alikbimgn the 2857 prorein et
was e best thieuelaugl,

Jn wial 3, al hoogd here were progre-
wive increazes in boudy Ibe weskly body
weirhty cod the ADG TgLres (138l T)
5 onelein levels increased Mron: 14 o 20%7,
die diferences ameng Lealnwn| meurs
wesgnol agnificeo: (P-=: 005,

Average Weekly and Duily Feed
Consnmptinn Rples

In experiment L. rheic were prosessve
creasys o the faed consamplion rures
ay tle (lewry protein levels increased
table 8% Witco the first 6 woeks, (he
average daly Jerd (ADL) consumed Sy
hirds oui ghent & was signifczoly Righer than
the Hgures ohaared or oll otaer dices
(P=2000). The furds vp diels 4 and 3
consueed 2% mies koL siemifcantly di-
Reeen? from cech athor, ot signifearily



AVERAGE WEEKLY WEIGHT GAINS (GM)

Protein Requirements af Broilers in the Tropics
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FIG. 1,
WEEKLY WEGHT OF BROILER CMCAS ON CIFFERENT PROTEIN METS.
(EXPERIMENT 1).
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Tawe §
Average Weakly Bady Welghes of Broiler Starters fod Diets contaiming Graded
"tgl’t Levels: Experimeat 2

Dicts
Weekr I 2 3
1 9is gl 4 W 810
2 1534 165.2 I61.5 100
3 2238 117 2350 2360
4 258 8 J03.8 3124 6.7
b 38346 4048 M09 4623
& 5081 5241 3489 615.0
T 6590 oA 7104 1916
£ 3188 017 365.1 30
9 9503 Y3BO 0274 1105.7
10 1099 0785 10452 12932
11 12069 1203.5 12820 1387.7
12 13243 144 13947 14855
Summary of Average Dally Weight Gains [g]
Dizts SE Means
Periody ! 3 3
0.6 Weeks HLED 11.27 Il.84z 13,43 0.307+
0-12 1941 18,80 20.67 .66 0961 (NS)
0-12 15.18 1503 16.25 17.08 0560

* = Mighly siguifican: treatment differences (P < 0.05)
NS« No treatment Siferences (P = (.05)

bl 'l'xe;uzegnoil)m not followed By the same superscripts are signicantiy different (P < 0.05
or i .

.
-

Tanz?

Averuge Weekly Body Welghts |g:1awhmmumni¢nmmmmar

Diers
Werks. 1 2 3 4
7 847.5 902,2 196.6 £93.8
8 1028 8 1076.5 1007.1 14137
9 1106 8 1165,1 11803 12427
10 12377 1340 1285.0 1435.8
11 1469.4 1586.0 1643.0 17130
12 18000 1697.1 ponee )m'm 1780.5 i
Aveviage Datly rany
T-12 Weuks 2108 276 * 2500 244 1.95(NS)

NS = No gignificant differences among treatnsent means.

higher than the rates obtained for birds on were close and aot significantly different

diets 3, 2 and 3 on lower profein dicts
(P<001). There were also no significant
differences in the feed consumption rates
of birds on diets [ and 2. (P=0.05). In
the second period (7-12 weeks), the ADF
figures for birds on dicts 3, 4, 3 and 6

from one another (P> 0.05) but they were
significantly higher than the rates on diets
1 and 2 (P<<0L01). The trends in the feed
consumption figures for the entire persod
were the sime as for seoond period.
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Awnerage Weelly Pewl Comrmmpliva Pizures [mun] far Broiler Sterler Chiks Feld Graded Lovels

nl Prsdnies in (e Tropicy ; ixpe. 1

Dasts
Wesls. & 1 oy z 3 4 a 4
R 362 384 @1 451 £5.5 51%
2 (1.3 pLa) 9T 1035 10A.1 HER
3 55.7 84.% A 139.1 1524 1804
4 8 a6 1252 134 ) 191.5 224.1
S HEA 1,0 1620 2304 A594 303.5
€ OV 110.2 2387 2637 s w215
7 b ) 99 210 4350 1850 29841
E ] Y a0 $900 f32.0 €502 TS
% 4.0 KE R A 5301 G441 A
mn 2353 X WA 82,1 825.2 29
11 AN hih A MET RSV suge ST
Summary of Avaaze Daily Fenl Coavmaption [7°
Povind et SE Meuns
1 2 T s 5
Nl - fi werks 9,50 12020 %200 2% 2Nk IR ILATDEe
?- = 178 § 500 nn42e s « KIS.5: 113.84c 3.40¢e
ia-12 P OIS 28005 S8 ¢1.09¢ & N 125 3.0nte
* — Higaly awaiticoner Jitovnoes smong 1rv.:.n-;;nt e (P = 0015 '
Tatixe 9
Awrags Weekh Fecd A Figuoss 'pm] fur Drober Starter
Chleks Fed Dicix voadaining Graded 167643 ol Protein s
Experieat 2
Diesr ’
Warks S =
1 ] 1 %
T Nz Be W0 s
.} 1225 14.2 1223 L35
4 RS 1.29 TR o
4 18 1757 (665 b MO}
& 1442 17240 ZIET ATE
[ Wi 2086 2947 Z2n
0 d9i 7 T4 4574 4344
8 14 4554 AT 483.1
£l S22 43282 EIN () 481.6
10 424 4%r 3 4551 .2
n 53~ b ki S w3
12 EETH 3061 Al 0.3
Summpary of Awrgpe 225, Fed Commmmed (gmel
Dexion 1230 i £ S8 Means
] ’ 2 3 1
0 -6 \Whs T mar mor slan samw 1 OTE0NS)
Toa Ll Wke wAsn AT 6388 VL3S 4. 53441 NS)
-2 Wks 18.27 a4,44 4407 .62 LHINTNS}

NS~ No gignificsme difsvencs amang foalmee! mesns (8 < 1,115
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Faxis [0

Avicuge Weekly Pred Caisnmption Hig ire fum] foc
Broics Finisher { ks od Crnled Lewle ol oreras

Lxpr. 3
Dirss

Yawks | 2 3 4
R T T TR
4 512 5IMH 0 AMs 5aam
q A5 B25.1 .6 bhs.
1 @A) SAT [T yins
"3 T U R s S T
12 €00 E%T SIS1 3kaw

Summary ul Aveeags Daily Kool voasmssel] [um] und Feid e Ralo

vy SO Meaw
1 i 3 4
Crevrall wverass duiiy 3T 75.50 450 #2146 JARNSG)
0 sinsamed g
Orarai] FeohGa n 345 M K B22INS
Raries
NS = No Spmaificant Oilfeumzas Ameng fraad sl m;h!. ==
TAamie S
Aviage Weekly FopL'Goln avin of Bindice Sturter: chicks fed Dicks (uoluining
firibed Tevele of Crasefn Eapt. |
Nieix
Woacks. I 2 2 $ 43 P
8 A 217 226 21w 11 43
2 5.4y PACES 200 244 1.74 1.5y
i 2.9 3.3 200 1.5 .69 LG
1 3.20 0L 3.62 L 248 236
4 727 4 L2 241 283 a0
i 202 d.an 5y 1.4 L% 165
7 A4S 257 0| 23] 235 130
8 543 27 254 2.5 24 200
N 8 ] L 5 261 24
(1] A Y 284 204 1 ey 1.3
i1 3.31 339 2.8 i EN 1 3.23
i2 3T 114 R S 1.5 LW [
Summacy uf Aversps Fead ‘Gais Radin
Lorand Liorr JE Moo
B X 2 4 . i
- § meeke Lo A Za8h 2%k 2066 18 nmmpe
7-12 i 1 2.82h 2.7k %52 2424 A02ab  QulEg-
-z 3.252 789k €70 1650 L7 2900 L.055¢4%

¥ = Sigriflazar Leermen® dillrenczs agonge 1he g (P < 15060
e Hoghly signicant cifiercyoes Tmane txalmens g i <2 0.01) ~ ‘
Lbhod Lot mkuns car fallowerd b¥ 1 sime upericis ore sipnSandly dideacat



Provew Regiieremels of Broilsex i Ui Trupies

In expeciment 2, therz woie no sigrifi-
can differences in the averygoe amonnes of
feel cousumed wuy cowng the ille-en.
treztments (zehle 9) in wny of “he geneds
considered.  Although e besr cousumed
dict was dies « [26%;, protzin) in the first
pericd (15 wesks), digl 7 C3% prosein)
wis hiest consomad o the periods 7 0 12
weeksand 2o 12 wocks.

In it bredee Twisher experiment {rrig!
3}, the best conzamed dict was the 2070
crotem diet (et 4% 1 he averaes dacy
feed copsum poon gl were cloae for
all e realments and the differences
amone chom were oot antistaally signi-
teengis shawn ntable 110

Averape Woekly Feod/Guin Ratios

A sonmary of the woekly Jesd/vsin
ratios for all che tegimenls im0 experimeat
] appeac in .able 15 In the fizst period
(U-t wecksy the best utilizec dievwas dicl
which had signidcantly betiy= Faedfzain
Jutio fan thost cn digls Land L {P-=2001}

Taw:

133

bt rocdiets 5. and 5. Tache socond pediod
V=12 weeks), Birds oo diet 3 (I8 pro-
tein) hud the Jowest g woch wis Nigoi-
fcantly lower thom thal of e bizes on
dret 1 (1< Y b mor siznifizactly lowver
than tioss ond.ots 2, ¢, 5 ansd 6 (P-20.050
Considerine he enhirr O o 1L wesky
perol. bands onn the (35 protein de
alsn had the best ratio. which was also
siguisantle beozer taan the nitio for the
Gieds om ediet 3, (P-=2D,0L) 2at ot sigrclh-
canily hettes thay the rados Zo1 birds on
det: 2.4, 5and § (P-20.0%).

I expesirenr 7, alboagh the heso
nlized e wies dien 4 with 26 protein,
i the porsods O to 6 nod 0 o 17 weelks
fnble 1701 &1 the eed/viin eatios were

“very closs and aens, thacfore, oct signi-
feantiy d:Merenl 7o oo gnoacr.

The oversll festzain ratas cer hinds on
the Cmsten divds feapermenl 3 appear at
the hoitem of b 10,0 The 2est oiilized
diet was the 133 protzsin diel, bu 1be
TETOS were o' very glove and nel signd
Frzae 1l abiferent oo ene anatbes,

-

Avecup Weskly ¥ood Ceatn Retios of Broder Starter Cicks
Jod Die1s coatolnlng Graded Luroks ol rolvin: Ixpd, 2

Loy
Wasks 1 z 3 4
, s ) L4 L5
2 2.0 1.2 1.3 w3
3 et 152 1.4 1
3 130 T 203 L
3 T 1) 31+ XL
6 iiz et il 116
7 LU v ] 285 203
9 24F 175 308 305
3 Fer] 3 Tl 00
1 190 35 15 3l
n 1.26 4.2 323 342
12 143 X R 5 ) 242
Sanmnicy vl Focd'Gaio Rl
Farioas N SE M wvos
1 2 1 4
3 - 6wk TTaas 265 0ST 186 ILIENS
T 217 wceke igT 34U 134 150 NSNS
0 <12 weeks 3.1y 2R x4 29 0.173NS)

WS = WMo s@ullicane difarences tmong nelimmeal s,
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Maortality Rates

Sammary of the mortadily Tetes.
CXprossen a3 paeoenlages of 1l imicy)
numbers of binds pee repment &t the
CommERCEMent ol 1ag axparirent apscer
in tekle "7 This cxercise waz cerned For
sxporiocnt T oonly, DUl olsenvutions were
nade on subsequent teials.  Fhese fizuras
showed that the mertakity rams of bods
ondicts 1 aud 2 ware highest, being sinih-
cantly ligher then those un all otacr duws
(P:0l0)y.  The third highest moralicy
fale was odtained from bids v (Jisg 3,
and this wits also sigeifuanly higher thun

BABATUNDE AND FETUGA

Average Nitrogen Redeidion

‘Lhis was ilume nlso oa Lhe birds in
caperment | and the closeness of the
ianres obinined [rable (1) discouraged
furiaer Zavestigulions on suhssauent 1rials,
Nevertheless, the Iread obsersed was that
of sligh'ly iacicasing percentaves of nitre-
yen ictanred az the dielary protem levels
nereased ui to 22 with the highest
fEErTIEe nitengen retained, followed by
a declive ut 2477 cryds proren leve!, The
preceitapes were close and tol simmi6-
cantly different from one anocher.

TabLe I

Aveeaqe Moctality ant Apyarent Nit oges Hadentoa Fipaces 0. Heailur
Starier Cuicky Fed Diede coataining 1 evuls of Progisos Expecimenr |

aleviation Arpunwe Nifrcren
Retamead (%)
iNets L R A TR % ks
1 S1.8% 44 444 G020 ik
2 #2023 I¢.58h SLEsd 41.58
3 o) | Ju.As 1490 4378
4 v Al ERTY 213,35 4738
- | 13,6050 4% 15,4670 3164
fi I D.iCa sy <805
SE Mexps .. 2554 < A7ae 203" Z.15 (NS

“n

H ghly signifene ¢ lliemes

AU bl imesns

P < a0}

NS — Na atgniivant dif2 sy smurg rcimens weps o i f.im)

A0al Traaty ¢,

the rates watzined o bindson dicls 4, §
ant & (P0.01).  The Jnwes mortality
percer i pe wag obtared from Sirds on dict
&, closely folloveed By (int Lot Bigds un dies
3 althovgh the (ilerence beryreca 1hess
e wits signfficen” (P=0.02). In nealy
all cases, most of the Y9eds that died ¢id
0 ithin Lie Frse 6 wocks, but post moriem
cuamirations of e dead himdy were net
cofe heczuse many of them daed shorly
atter the alterdnces nied pope Liece and
ladd therefore, sisnificarily deterinsted
before the following day to reader them
useless for such meaniteful cxaminntions.
The clear trerd i the mortalily ~ule was
thiet of decreused mosiality gz e er-
cenlaires of prolein in the diets jncrcaed.

muang nar yokluezoved by fle suns
Feaie une scothsr 1P < Q08 oy T < an

suprsvripes aie glemificandy

DISCUSSI10N

The den iné lusirtions presealed in
thewe stadies chow the Tolowing {a) the
broiler chicks ussd prew 5 g reletvely
POCT 1mie within the fist X weeks of lifs
Laea ine birds seared fa dhe temperare
nvironment even when the peote Jovels
weare 1mad [op duriag Qe period 7o 12
weeks ol Tk, the birds 200w a1 rates come
purable 1 those that kave bees nbigizca
m the temperite cown iries when the dietary
profem levels were wlegaate; {¢) the
broiler chicks used ia these studies cor-
suricd less feos than facic temperate cour.
terpasts durmpe ticir Brst sis weeks of
life, but weadually ncressed their fesd
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vorsumgticr durmg the 7 o 12 wesks,
pernis ab fe, wven though these fgomes
wese siill relitvely lower than expaeled,
and lower than che reenvmenced sules
by ch: ARC L1962 and NRC.(1971) id) the
feedipain ratios wore zoud and comparable
L he values repa=ind in the Liz atures oo
wond s, bul were poar an Pradenuale
pruten diets, wspecialy duriag he tirst
giv wesks of hie, and (el low proisin daes
cncourured Jugh mortality Eies especiully
in the first sixoweeks of life aly:,

OF parlicvlar imterest in these  studies
wore e eomparanye respense: of the
chizs beraeen 06 weeks and 7 o 12
weeis,  While diforroces ware expacied
hevwes them, they were nor expreted to
be zo larae, end when the graphs of the
crmmuiutive weight 2aing and weekly 2aie-
ars clescly aoratineed. (T 1 & 2 0
beocomez vaiy Sear i the penod beivesn
0 Lo 6 weeksis ke one to pay vooy stringens
plentivn w ruzitional.y i proaress in broi-
Iz producion s expoctesd 10 Be made.
These :tedies revcaled, among  other
chings, thac even the focding o the usuadly
ecommandad 207 vrowgn de, (ARC,
1963 ; Bollon, 194°, NRC, 1971 vr higher
lewels faded 10 poxfune mios comparehle
Lo those wsally obtained in the temperare
voundriss, The mast satisfactony prowth
responses ot this crinecal  perciec] pery
cbrainad at the 2477 10 267 erule protern
lovels whizh are far i exeess ol the reco-
mozendad [esels,

Plausible  explanations G s ow
growlh rale nay be “ound in Ihe abroz-
mally low daily Teed tmake of the sirds
when cempared wilh e recemmiended
thwly rufnival rejuirements for breier
caicks at vatens ayes (NRC. 9711, and
probably alse due to doorer qually pro
teio aod the Jower metabolizable energy
densities of the diers. Ta facy, vvear yn (he
bese consuimed <ier, the Jaily feed sotakes
per bird within 1he periods U co 6 weeks
and 7w 12 weeks were only ubour Ialf
the reavmmended Jatly allowances. Ohs
viously with arch low foed intakes, growih
15 expecied to be small. What then comes
o ymmd 15 why the jutake shouk! be so
small, The haleoce of aminn acids in [he
«bwe 35 3 passible canse bul in (hese stndies,
allempt was made (o have wqual prepor-
tiens of the amine acds as mertoned

“4

earher on all the proten lewds so as 10
remave the fofluence of this vazebls feee
telle 4% Oree “bis was taken rare of, then
the shsoinie yuandties of he csenizl
amine aces purticuiandy those of Jvzine.
methionine and trystophan, as well s
Jig dilerences i protein Teweds are Lac
othe- probable causes of 1f1e Jow inlgkes.
Az lor the protsn ovels, the wane waz
ciicly @lanlsbed Ihat (he Righer the
dickary ot level, the higaer th e amount
of teed consumad,  With respect to the
ahseiule amonnts of the essenliul awing
ac'ds, Lable 3 shiws thut 1 the high pro-
cirpcliews idivs <4, 5 6end ¥ witk 18,20, 22,
24 and 267 protein reqnesively) eot lined
vaough of “he esseaticl amuno zcils ge ke
recomracnded levels except methion ne, and
amee dr lies Been well dozurmented that
mc!lh.’uﬁnc is umzlly the meosl Junitine
amine dcrd in the Jieds of clicks ané that
ifs deficiency nel only deprosses fved
nlake but alsn grower sate (Cazew and
Fau, 196!, Klsn, Scon und Tohmeon.,
TR Nelwon Young, Nradfeld, Ander-
son, Moips, LG aml Scett, 1960, and
Botnztain wod Lipsrein, 1951, 1Vi6 s
deficiency in thase sludiss reported here
ceuld be o omajor fictor ConlLOouting (s
the low feed intihe a3d ponr prowth 1ate.
Further imvesliions are zoing o alons
Viese lines. And with respect to the iely-
balzehlz enerpy doasities of the iljels,
this fecton cocld, 2l30 be wery polent be-
cause although the caler: densities of the
dars compared favourihiy wel! with thoze
recosomendsd levels, the weeaal amounts
o7 1he energy Ingeste] datly fall heiow the
recommaided amounts prinarly becsuse
the gbzohale arounts of dally fwed ntake
eTC Vet low,

The Jezdimar rauos progiesavely im-
proved as the igary drolen Jevels in-
creasal ws wrpevied, and e absoutc
ralios en the hizk arcteir diels alap co-
praved twvourably wel witb thess reporiad
Gy other wor<ems anl even shows! sume
provensenl {Payne and Leowis, 1Y%
Carew arul LI, VAL primarily beceuse
of the very mwch reducad feesl intake Sy 1he
hinds in these studics. Tao addition, the
Nsual decling ir foad conversion efficieni=es
as Lhe Birds macare was svell Jamonstroted
n ihese studics, the feeb'main rados being
Eigher for the 7 1 12 weeks peried than



158 BABATLW DL

the 0 1o 6 wecks period. The abaorially
g persent:ge mortalie: on -he o
protan diets also confirmed e veidel
aaventel Soet thal good quanty anil cuarn
Cty n” prowin are needel by the arimai
to kespr it ja 3 pacd discase — fighung
SraLe.

Finuliy, the broiler Fpizher stage presen-
tedl fewer problems tha Giose sacoun ==
the storeer period. Al e perfarmunces
viere ressnnably good aithough il lower
than the peformances repuried iy the
literatares mentioned earlec. Tiis belisval
that f ihe birds could Ix: given ninsh bette-
start at the searler paoiod, Jhor e resplt:
obtained for i lmizher peraod wouhl be
hetter ztiil. a1 those porfornenee chacae
levisties amne conswlered together. @ il
be difficult 1o weally seleot the mizisu
profec level singe thy e were 1'n siguifican!
waatnient (Hfereacss in daem. AN things
consideres. the focding of an 189 crads
protein ciel world probably T the reso-
mmeadation oc the broi's- inishes pr-iad,
altaovel o might <till b Gar'y saf Lo go
as low ag 1G22 Rut it the chicks were oor
well Je2 10 thelr starterl pesior, Qen tha
feedme of 189 Lo 7%, comle peateir: st
wald e recemimended nader e rebical
POVITONRICTL,

By mating by recomeendaticn or g
micimum of 2 erude protein fos he
bredler staifer wng 18 fur tke broielr
finisker ia the toopics, it is mealised tues
snch revommenilions miay change, depan.
iz on tae proteln quulitics o ths ingie-
dients that make up Ihe diets. If the ingre
dicars @ rich in nezthivaine 91w hioni ne
is addec i the dict quray mixing sichdy
lewer levels o) rotvin rnigot be &ulvg uate.
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