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K. On..rcn, /[. Kolrqrcxu*

Kl,r\'t'OK l.t3tlnJ lO K

I IpNv ttttuTc 3?t lt ttcNa't'it xH rla vaca l r:r-japKHle H r tecH,tKH'r'c. \rir.!t H01.ir lrc1.h-r-,Ilili'lo]'lfa llcc-rlHllocf il llo llHKo'l'lla ttpolt']tlo,tc-t'Ro..:tc1'HHO-t'lta,,l llir ilcc-lHltoc-l-a HtlatlHllpl'l'c 3a ttHlttto y6.'t:txyllitlt'c lto yc.ror|lt Ic lir Pclly6.urxa M1Nc,,lol1.tja ccalla-lh31'lpallll o.:l tlottc('c acllcK't'lt tt pcnrlllullr co xoplrci-clr)c ltoc'r'ojrrn lro;tc.,rrr
KoH l-H ltN.'lyt{yltll?l'r cll'l'c pc-'lcll:1il-r'ilrr rpux'r'opr,r. Arrit-:l},t'r't1yKr,to't.oct}p.f yr(ir,,h.yt}a
/'lcKa 3a yl'llp;lyRatl,e llit ttol'pc6l'r'l'c llo cttcpt-lrja'r'pc6a r.ta cc Noptlc't'lt Ito,tc. lo-t.tril
Conlbs co xoj cc otto3!{orr\-yR?l or'r'ti\ta.'tro tiopHc'err,c lrir 

'po}.r3ro;1rr{r.ccnoco6rloc'l'n rril it.(lltrltIta.t.?r.zl oltpcjtc.-ryrlillt,c.ro tta lto.t.pc6H.t.c non,,r,,,o_*urcc.:lHltH
H flpo'r'chilH,'rA cc rlpilrr{ co ilpr.r\rcrra rra Reading - Mo,-lc_'ro-r.

Kopttcrcjxll t'H ctlottltat'lr'r'c \tojte.'nr, yTtlp/tclrlr cc Noullcnr-pa11ahr.e 1a
ettepl-Nja H ltpo't'cHtlll Bo cttccKtt'r'e ia nccnirKH, KoH no 3aBhqroc-r o,l cc3ota-ra
o/lnocno a116ncrrra.rlitra .t-c:vltcpa.r.ypa .r.pc6it,[a cc /IBH;tt:lr o,,i 12..5 .:lo 13.0 M.l/xr.,
o,l-tlfocllo lJ.0;to l6-01/c.llpo'l'cllll11.3il j;tprn't'e e xollcTarnpailor,tcKit Bhcoxo il,iltolla npon3llo,:lc'rlto lta jajtta c voxtto ita cc o6er6cln cavo xaj oltHc jar.a ron llaBo3pacr o;t 12llc,'tc.'lf'l ltvaa't' xlttlir \t:tca lot'o-tcMa oa 1.0 xr, u rro riaf"o,'ro.,. ,,n
:ll_"^ii::.Illi]Tlo ,,ro6prr J9l'irl|!11j. Koja cc 

'ocrHr.a 
co Ko'cylrarutja 1no

JyBeult-riltlto-t' ilc'tpo;l) ojl g4 MJiMI: rr 1.0 xr trpo.t-cliltH rra jrrpxa.

tll)l)n'l'li Ml :'l'l lol)s FOR l;l it :t) F()RMUI.At'toN ( )t; t,o( )t,TRy

. K. lrilcr'. l). Koccvski

SUMMARY

Rcasons lirr low body wcight of pullcts and laying hcns, loosing of
appctilc. dccrcasing ofcgg protluclion aflcr pick produtrion. sunrnlcr tlr.[r of'
egg produclion ant-l mctltods fior dcaling with thcm undcr conclition. .',i R.
Maccdonia havc bccn analysed from many aspects that are involved. Some

* A-p Kr.rpn.:r <DnleB. peaoBeu rrporl,ecop. 3cvjorelcxn rlraxy;r.r.cr.. <t l0tX) Clollje. I,lr rx.
J[paroclan Kortescrn. acHcl'eu'r. vlttc't'rryr 3a crorr:lpc'r'uo,9l0ocronje.
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solulions ol'llrose problcms arc prop()scd usingcxirf ing moclcls which include

all relevant lactori. Aftcr analytical cxamination Combs modcl fcrr cslimation

of encrgy rcquircmcnls ft)r poulfry is proposcd 10 bc usccl' Irormulalion of

amino-aci{ and protcin rcquircnrcnts using Rcading - modcl sccnl ttl givc the

bcst rcsults. tlsing lltgse two nrclclcls lcvel oI cncrgy atid prolcin in fecd

mixture arc eslimalccl in accordancc wirh season and tcnrpcralurc. l'roposcd

level arc 12.5 to 13.0 M.l/kg of cncrgy and l4 to l8%, prttlcin. -['hc high egg

productioq cgulcl bc oblain if thc pullcts arc in good conclilion cltrring lltc slart

of t6c laying pcriocl and this is in corrclation with l2 wcck bocly wcighl. At

tScsc age pullcts nrusl bc hcavicr lhan lkg. During thc rcal'ittg pcriod thc

minimum 34 M.li Ml: and l.t) kg prolcirt/pullcl slrould bc consuntptccl.

IrOtil;t

Oc t tOntta Kapa K'l'cp l.tc'l'lt Kil lla \{a Nc, tO ltcNO-I'O xH t}l'l I lilpc-l'lto l}O,'tocc l'a ll ll I Ho'I'

ncplto,t6elle H oct'11y1]zr,rto;,tcltcc, opttctt't'attltjala Noll llpot'llllo,lc'l'llo'l'o rra jajua-

3a pea_.r r.t:attuja lprt'ilil lpoH3Ro, pur.,l ll r r.tja tttr cHc'l c !lo'l')+(H ltfl llitpc'l'llo l'lll'pajlell },I

ce peltpouclli-prr. o6jcKt'u 3a o,tr'.'rc.:lIBirluc tto;l\t":la.-toK t'l Ktllltllttt'l'erH' 3'd

tIpoH3go;tc-t'Bo tIa jajr1lr: Bo onllt-t'cc'l't]culto'r'ccK1'op l,tlvla l'cxllt'lt{Kll Kitllilltl'l'rerH 3a

2 -500 000 rrccl,rJtKH. o,iltocrro 5iX) !rl.r-'rHoilH jajtta; Bo llll,lltllltrlya"'tlll,|or Bo

eKCTClt3llL,iii j-.i--',.,i -- ,ri-.i'.-l ;-.-.. I ':,..,;i.,il' ' '-'l'': :;:':1 '': 1":'':'^^ll !O{l

MHJrHoltH jajrra.
OlrrrlreclneltHo't'ccK'rop r-o o6cr6c;tyrla lla3apor co jajrta. Kotl oc'l'?tltynaar t'{

3a H3Bo3, noneKa Hll;trrnHjtya-rutho't' cc janyna tIa Ita3apo'r llcopt-zlltl'l3Ptplllto H

ce30lIct(l{.

OllrtrccrBelr!ro'r'ccKl'op, cb yrtt:r'" KaKooorouctt npolt:tlo,ltt't'c.'t lta jajtt:t,ltlta

npoH3Bo,-loTtso 6a3l.tpailo Bp3 Hrl,'tyc'r'pHcKH OclloBH. )Kltnot'tllr'l'e ce ilpxaT RO

.. coBpeMertNSap:vrN,onpcMcltlrcoMo,'lcpual'cxltKKax.ojaollo3lto)KyRal'oJc!titeJlo.a
pcxLt\iltTe Ia cc KOtn'po.r'IHpaa'l' (Rcil'rH,'Ialtltja, octtc'l"rtyBalbe. Xpitlf etbe,

cMecTyBat be, a-rc !il lcpal'yp I to tr.:ttrxil tHo'r'r,io \lll.;tcKc cc t(ol l'l'po.:11-lpa ca \lo jlo llo3pacT

o;t 4;to 6 ttelfc;-lH, iloilct(21 llolla'l'a.\ly llc\lil \to7t(llocl'[r :ra't'oit).
Iloxpaj noct'ocn)c't'o ua t.ut,:lyc't'pl.tcKl{ NapaKl'cp}rcl'ttNrt uaotul llpol.l3Ro,lc'tBo,

Bo npaKl'hKara: Bo loc.:reiurHnc roiurn.{ ce jirtryraa't' nol}cNc ttpo6;tclttt o;t rou *e
6nlar lt3ilBocuH oltHc 3?r KoH cc cMc'r'a rtcKa ce noBp3anlt co ncxpattA'l'it H llatlHllol'
ila KolltoltHpatbc Kp\tttH cIlccKl,f 3it xllltllltil.'l-arcttn cc:

- nucxara xl{nit Mitca tt:t japrln'c H ttccHJKH't'c;
- Maj-t aIleTH'I;
- IIail lIa nccitl.uloc'[a rra6pl'y tro IIoc't']trnynzlr,c'r'o tta ll['lKor lta

tnpOH3BOi"lcTllOTO;
- JIeTett Ila,'l llA ilecJIHnocTa.



Coep. veroil H 3a nporp. KpMtrH cMecKH 3a xHBHla

Huajkr'l rH rtperRH.,l BaKBHTe nojaBH xaxo H urer'Te KoH racraHyBaar KaKope3y'rrar lla llHB' nocraBHBMe 3tulaqa aa6ula'r objacueru rrpHrtHl1Te, Kaxo HlfaqHlror tta nporpavHpalbe lra cMecKHTe CO TaKOB KBaJrHTer xoj onorrvoxyBay6naxynalbe lta rhc lte;tocrarouH.

XHTIA MACA. N IIITTHT H }IFC.,IHI]OCT rI,A JAJIIEHOCT|ATA XHBHI{A

)KnnNltara oil cpe/lltHorrntr 3acraneH Kaj rrac, xojaana 6paon jajrta, ce cMcra
on BHcoK Klta'rlHTc'l' ,lol(oJl(y tla Bo3pacr oi'l 6, 12, 18 n 22 uenel, rroaina,rc xHBa
Maca oI500. 1000, l-500 N l7-50 r.palronn. a.ito xpajor ua eKcrr,roarartxjar.a 2,3 xr
(rpaQ. l).

f patlr' l. - ilnnxelr'e tta xHBflr'u Mucr nl xHB,uala o,r cpeJlnHor rHrr
Graph. l. - llody wcighr ar dirJl'rc'r age of 
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rype poulrry

)KHsa Macit. Kt'
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llt'rrpact Bo He,qeJIH

Age, weeks

Bo ttpitx'rnKara naKRa-t'a x(lula vaca o6H.{lIo lle ce ItocrHrIlyRil, oco6eilo rte
BO OIlpencJ'Ic lla no3pacT.

1'axa, tla llp},l:\tcp, Taa Moxc aa 3aoc'rallytsa Bo xHBara ltaca ua 6u l?tleae.nH-
Ha lorpacr ol l2 llele;lu oKoxy t)OVo o;tparnojor lra cKeJ'reror e xouil;re-rupa[,a
3aocTaltyBillLCTo BoToj lrepHo/t ilc rvtoxc notraTa:uyaace KoMIIel|3npa,6N4jcftrraa
xHBa uaca tte 6H;tc ttonc*e 3acMe'rxa laMacrn, a tre naMycl(yJrrf o HXocKeno rKHBo.
TaxRnre japxlr o6prqrro ocrartyllaar co troMajlLt jtltMcu3'n{ H nova.l anerHT. Onaa
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nojaBa trajueclo uacrarryBa xaKo pc3y.r'r'u'r' ua neroBoiluo Koucylrnpana H.:rH

r(oHcyM Hpaila xpaila co rtecooaBe'I'cil NRa.rr H'[el'.
Baxnu'rc japxN Bo nepuojlor na upolrecyBaruc, oco6eno llo nHKor' ua

HecJIHBOCra, XOj Ce trocl'HI'ltyBa ra 4;tO (r ttCjle;lr ilO ilpOilccylrillt,e-[o, lteMila'[
.[oBoJleu ane'rH-r IIa rH 3arogoJlar ro-,rcjuH-rc lro'r'pc6n ort xpalr.:r]ul.r Ma'rcp]rH 3a

$opunparrc jajrte H rloparlrroa npoH3Bo,:lc't-lloro rrafa rra6pry no noc'r'H r-rryrlarhcro
lra MaKcHMa,rutara ltec.lHnocr (l'par$. 2.).

fparlr.2. - JajrtettocHa KpHno xaj xororrrxH't'e lrecH.!tKH

Graph. 2. - Iiggproduclion curvc in layilg hcns

llpor terrr I ta np()H3RoIc'rBo
[:-eg, prod rrcl ion, ozb

26 30 3.1 . :S 42.. 46 ,.50 -5-1.. 5ft. 0t (rl

Ilo:pac-1. Bo ltcjleju.l
A-cc, u'ccks

)Kllrntta'l'a rro loj ncpHorl, jto Kojn(y c 3t-ocnzr, ncjloc.t.lil-o1.o,rt eucpt-lrja ro
KoMIlcll3Hpa co Kopltc'rcll,cl'o ltit cltcpt-ltja't'il ojt :vt1c1o't-o 't'Nl1]o. :vtci-yt'oa -rltc
pc3cprlH cc ot'pit | | H rtc | | H t{ cc Hcl(opHcl.yBaa.r..ra l0;to l2 ilc;tc..r lr. Pc llrq rre I ta oBoj
rrpo6jrcM Moxer:lilce Hajjte Boojlt-.;tc.;lytratbe.t.o t.cnrKH japKHcorto6pa KoltjlHulrja no
6apalra'r'a Bo3pacr co ucjt ra tltoxa.t. jla uoMttltal. ltH3 tu4Kor uit uccJrHBoc.t.a co
olll'H Mylt c I tcprcTCKH pc3ep::Lt-,
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IleNr6anattcxpaHar" r"*0"r," Bo HaraMountxor ncpxog, lecHjIKHTc rH
rIpaBH xaxexrHqllH H THe ja 3aBputynaar npox3BoAHara roAltua co 1,8 Kr HaMecro
co2,3 xr.

Tpo tttoun re lla xpaHa ra jap x n'r'e ro l S ueAer na Bo3pacr Bo c BeroT H 3Hecy Baar
o6t'tqHo oxoJly 15 ao 18 jajua Cauo co ABe jajua 3roJreMeHH Tporuorrp 3a xpaHa ce
Ao6xnaarjapxxco cooABerHaxoHnnuHja Boonpe,reJreHa Bo3pacr,roAera aary6nre
oa jajua xaj uecoolBerHo (ue.uonorxo) yxparrerHTe japxr.r H3HecyBa l0 ao 15 no
HecH.trKE a ocBeH Toa H.uo6nenxre jajua ce [ocHTHH.

Ilaaosx tla lIecJIHBocra xaj KoKourKhre ce janynaa r u Bo JIerlrHoT rrepHol
Kora reMneparypara uo au6NeHTor e Bxcoxa a xolrcyMartHjara lta xpalra rrHcxa
nopalH orpaHHqyBalbeTo Ha aneTHToT.

Baxnara nojaua e peroBrra, .tlo xorKy KBaJrHTeroT xa xpa]rara,
Kotlllel{Tpattxjara IIa xpaHJIHBHTe MarepHH, tre ce ycorJracyBa conpyrure Saxr-opl.r
xaxo lttro ce: allerHror (trltenlla KorlcyMartNja), TeMrreparypara la av6Herrror,
.urreBrrHoT ayrrryr (npoNrnolcrBo lra jajrra), xHBara Maca.

yTBP/'lyBArbE Of, nOTPnnHTE I IA XPA I I H Tt_rJI I IH Mn TEI,H H

- fircpruja
IIajnapNja6N,runor.uer oJI norpe6nre lra )KHBHltara e elreprujala,6Naejrtvr

3aBHcH oil xHRara Mac4 TeMrleparypara, npou3norcrBoro lra jajrta, [opacror,
Qnrxvxara axrxBHocr.

I-[oaelte aBTopH parpa6oryBaJle MoreJrH 3a onpe/IeJryBarr)c rra norpe6HTe ojl
errepruja H yrBprlr{Jre paBeHcrna- Taxnn ce:

a; Emmans (objaneHo oa Wethli E. tgS4

EM = (170 - Z,2T)W + 5 A W + 2E(neorN)
IIM = (140 - 2D W + 5 AW + 2E(xorvr6nnnparl.r)
6) Hurrwitz. and Bornstein (1978)

' EM = 14_5 W').67 + ZAW + l,g E 
i

. n; Combs (re6s) .

ltM = (1,28 - 0.012 T) * 1,45 y76-53 + 3,t3aW + 3,15 E

Kaae ttlro EM = kcalM.E/aeH;W.= cpe.uHa xHBa lraca;AW = lllreBeH rrpx-
pacr r/.uer{;T - TeMrreparypa Bo au6nenror0C;E = rpoH3Bo.ucrBo xajajua r/aeH.

Co nouolu lta rne paBeHcrBa Moxar /Ia ce yrBp.uar AHeBHHTe norpe.6n oa
eneprnja 3a ?KHBHltara- PaneHcrBoro xa Combs (1963) ctropel HatuHTe HcKycrBa
e naj6nncxy Ao peaJlnocra Bo Haurn ycJroBH u nopaJIH Toa HcroTo ce.xopxcrH 3a
norpe6r.t-re Ha Haurara rrpaKTHXa

Ilorpe6nre or eHepruja sa xoxourKu HecHJTKH Bo ycJroBH rra pa3Jrxqrra
TeMfleparypa, xHBa Maca npxpacr H npon3Bo.acrno rra jajua ce H3ltecerrlr so ra6. 1

u2,a ra japxure /lo Bo3pacr oa 20 rreAeJrx ce H3pa3elrH xyMyJrarxBrro.

I'
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184 Conp. Mero,'ll't 3a nporp. t(pvtt'A.,lecin 3a xHPHI{a

Ta6. 1. - BrxjaHr.re Ha reMneparypara npr norpe6Hre oA etteprnja xaj ttecnlxxre
Table L- hfluence of tcurpcralure on erergy rcquirements of laying hens

* Bo:pacr 40 ltet; x. Maca 2. I xn jlleBet{ rrpnpac'r 2 r:
Age 40 \!ceks/ Bodl'$'cight 2.1kE gairVdar' 2 g:
rll,rtestto npoH3rlojlc'mo la jajrta 52 r.
Eggproduction -52 g/da-r,

T..t. -. . r.;.1,!Uir \.A -iisirr r:JJ t)\i . (jA(; I ri(t lJilUrl jitw/{.r}l\, | .UlrrriJ !

Table 2.- Euergy requircnrenls during eeuprorluctiou

olltorarouxreBora6elara l voxeilace nx.:[{itcKir rro'rpc6rlr'3o;tcrrcplrrlu
3a o/:lpr't(yBalr,e xaj xHBHtrara ce Ro /tHpctit'llit .JzlrrHciloc-f o,.t -t-c!illcpa-rypal-it tlo
avbnetrror H THe ce rtoroJret\tH npH rrora/lllto't'lnr6rrclrr rr oSpa'r'rro.

tC

Eneprnja (MJ/xox/net t) r

Onpxynarle
Maiulaiuauce

I'lopac r
(]rou1h

JajttenpoNrn.

Eggproducliou

Bxynuo

Tolal

5

10

15

20
25
30

r.15
1.06
0,96
0.8(r

0.77
0.67

0.03
0.03
0.03
0.03
0.03
0.(|3

0.69
{).(r9

0.69
().61)

0.69
0.69

1.87

7,77

r,67
r,57
1,48
1.38

l'Io'rpe6rra er reprnjl \lJlten
I:ncrgy requi rcnrcnts M J,tlay

Bo:pacr )Kuua
HeA MaCa Kf

Ag" Body
u'ecks *'eight kg

flpnpacr
,l7Aett,

Gaiu
giday

I'lptr.nrnoll.
t ta';lljr ta
I/itqr

Eggprod.

B/tlay

O,'lpx_vHatt,c
. Mainlairi.

I Ipox:u.
.rlu.
J?UCA

l:-q-qprul.

0.71
0.78
o.79
0.it3
(,.fi5
().ii(r

0.iis

22
26
30
40
50
60
70

1.76
1.91

1.98
2.11

2.19
z.z5
2.30

7.1

2.8
1.9

1.1

0.9
0.7

9
47
53
5Z
49
16
43

0.o9
0.0.1

0.02
0.02
0.01

0.01

o. t2
0.62
0.7 |

{).(r()

0.(r5

0.(r I
0..5fi

0.95
1.4J

1,52
1._s3

l.5l
1.48

1.44

I Iopac'r
Caiir
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O,r ra6errara 2 uoxe aa ce BH/IH reKa norpe6xre o.It euepruja ra oapxyBarbe
ce 3aBHcrrH ojl xHBara MacaHa HecH.nKHTe, roAexaoHHe 3a npoH3BollcrBo Ha jaju4
on rlHeBlrHor ayrnyr. Bo ulcl.ttla Moxe JIa ce HcraKHe.IIeKa oI [ocrurHyBa]bero Ha
nHXor Ha llpoH3Bo.ucrBoro.uo Bo3pacr oa 60 HeAeJrH, npH Hcra reMlreparypa Ha
au6Nexror,ItfeBHHre norpe6H oA erreprurja xrnecyBaar oKo.ry 1.5 MJ.

rlpecuerarrn norpe6HTe or erreprnja xaj japxNre Ao Bo3pacr o,u 20 ueletn
H3HecyBaarcca 84 MJ urro e eaHaKBo Ha oKoJryT xr xparra. Toa xolr.rqecrBo Moxe
.ua 6nae noro.fleMo HJIX rIoMaJIo Bo 3aBHcHocr o.q e]{cpt-crcKa'r'a Bpe.unocr Ha
cMecKaTa.

- [Ipo'reurru

Mttory aBTopH pa6ote.'te ra yrnp/lynAu,e rta norpc6H'le o,,t rrporentr6 xaj
xHrlHrrara (Scoll. 1969/ Irishcr, 1967/ Ilur.wilz. 19721. floneke-ro or lrnrl
norpe6n'rc rw H3p'(r3yllaar raxo r6np o,-t rrot.pc6x 3a orrtp,,Kytlalt,c (M), ltrrcnrro
Ilpou3Bo,'tc't'no na jajua (li;, ;urcnetr rrpnpac.t (G) 

" 
3a ropact. lla lrcp;ryn (F).

P-M+G-t'F+E

Irishcr (1967), HcIIH'ryRajrtN rn {lax-ropnlc xou n:rujaa'r rra rror-pc6gTc oir
IlporehnH yrgp;lyBa jlcKa MeltauMclrrot. H rf,(Hnorrrat.a cpejlrua ucMaar e$ex.r npr
IIHB H orH llolpc6nrc ce nponopunouaJrtH ua ayrrry'ror. Mcfy'r'oa, e$nxaclocra
lla HHBlloro HcKopHcryBaFbe ce 3roJreMyBa co 3roircMyBalbc't'o na Kolr3yMaunjar-a
rta etteprrja, a ce tIalwaJlyBa co crapocra Bo npnara jajrtclrocrra ro,{Hlra. I}o r-ue
ycJroBH no'rpe6nre ue ce caMo Bo nporroprtuja co ayrnyrol-.

!ltctlltHTe ttorpe6u no nporeHlrH no lrccHJrKa 3a e,;[c1 lpoH3sorfe]t qHKJryc
(npecueranH tro Scolt) ce npxK?rxarrn Bo r.a6clala 3.

Ta6. 3. - Ilrrqsuu lro-rpe6n oA nporeHHH raj necNlxnre
Table. 3. - Daily protein requirenreuts of laying hcqs

Ilo:pacr
HCTCJIH

Agc
u'ecks

)Kusa lraca
KT

llorly
Wcight, kg

llpnpacr
rlterr
Gaiu
gtday

llponrs. na
jajrta rheu

I:-ugproducl.
glday

I ltr rpt6u ur,',,pur"r,,t
r/ileH

l)rotcin rcqrrireruenls
g/rlrrY

22
26

30

40
50
60
70

t.76
1.9 t
1.98

2.Ll
2.r9
2.25
2.30

7.1

2.8
l.(.)

l.t
0.9
0.7

9
4'7

53
52
49
46
43

10.2

r7.0
18.z

18.0

17.5

16.9

16.0

i

I
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O,u noitatouuTe no ra6elara 3 rrro*e ra ce BnItilAeKa AtIeBllHTe norpe6N ol
nporeHHH xaj HecNlKHTe onafaar co c'rapocra H 3aBHcar oll npoH3BollcrBoro Ha

j"iur Onaa no]aBae Bo couracHocrcoloccratunaranpaKTHKa Bo pa3rHtrHHre Sarn
Ha npoH3Bo/lcrBoro Aa ce KopHcrH pa3.itHrnro uHBo lla flporeHttt't. Hcrtu.I.yBalbara

Ua @Nutep yxaxyBaaT AeXa HcXOpHcTyRalbeTO Ha npOTeHHHTe xal XOKOIrIKHTe

onafa co 3ro.ileMyBanero Ha Bo3pacra. Wclhli N Morris (1978) yKa)ffyBaar AeKa

XoKotuKHTe tIa Bo3pacT oA 63-73 He.UeIH HMaaT norpe6a oI nonere TpHnToQaH no

npoH3BeleIIo jajue.
OsNe HcnHTyBarLa yxaxyBaar AeKa Kol{llellTor ua $a:lla HcxpaHa Ha

xHBHHara rpc6a ra ce npeHcnllTo' 
urru,rA orr.:rcrvBar Dacro.u20Bxyn r r xre no'rpe6 n oA rrpore H r tH 3a oJtr'.i rcAy llal be lta Jap Kit ilo Ho3l

lle,[eirx H3llecyBaar oKoJly I xt" Toj rpe6a la 6N'itc rr6a''tallcxparl co

aM1alroKHceJrHtrH, onl{oc}ro cnopeil S. I-ce son ( 1989) MerHotlhllo'r Bo cl'pyKTypara

Ha nporcHf f H't'c ;la 3a3eMa 2Vo,a nnzwuo'r 5Vo.

- A*tuttoKHceJIHHH

florpc6llre o;t at\{}{rroKHceirHlrr{ ce ylnpityBault co IlpH\lclla I{a JIH}leapl{:l
perpecHoHa alrajrH3a, Kajle tu'ro ce yTrlpllyBaa'r J'IHlteapllH O"tllocl4 I'tCfy n,lc'lor'

i*oirry"urtHja) rra rrexoja aruHlroKr{ccJ'rHrra H H3.rc3o'r ayl'tty't'o't' 1('onrbs. 196tt/

I{urwitz. 1978).

f par!. 3. - JlNneaperr oArroc veiy Ko!t3yMailNja'ra tta avHHol(Hceilltllh l'l ltpoH3B()Acf ilo

xa jajrta
Graph. 3. - I-inearrclalionshipbclwcenaruino acid constttttplion ant', cggproducliott

flponrso.rcrBo Ha jajua r/
rer/roxotttra

Eggprodtrction g/dnY,ft s n

Korrcyuaunja na auuno KHceJrHltH ur-/roxoru rd .neu
Aruinoacid consurnption nrg/hen/day
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/lpvrn aBropH lFishcr el al. 19ly Morris er al I 982/ McDonald et al
1985) yKaxyBaar ltcxa JrHlreaptn4o.t. Mo,[eJr o.aroBapa 3a yrlrpnyBarbe Ha
HH.IIHBHflyir.iutHTc no-rpe6u uo KoKourKa,roAeKa norpe6nre 3a rpyna ur"ru Moxar
ra ce H3pa3a-[ caMo NpH l]o.llH ll HcKH.'l-axa ce janytsaaraBa Mo.IleJIa 3a npe cMeryBalle
Ha AHeBIIHTe nol'pc6H lla KoKoIttxH'r'e or aMHuoKHceJrHHH H Toa: Hrpae,rcxN x
PerHrrr.

Kp n nol x t tlrc x aol (Readin g) lro;le.ir co xoj ce rrBpry Baar rpy l l r Hre lorpe6 n
oIl aMHilOKhce",rHillr, ra ja'ra, e onhutarr oa curnow (1973). Co roj Mo,nc,l ce
yrBp,rlyBaa'l'ol t]'H va"Il IH'rc ttorpe6n ojtavlt ltoKHccJ,'IHr lH 3a ja1o, ron orlo3Mo)KyBaar
;to6n nar;c va Kcpt !ta-:rc I I rrpo$ lrr-.

Aopt (mg/,,lerr) : a E mar + brJ' + .1V2:6:5*a\ + br6rw * abru* * 6Ema.r6W

O,'l onaa Soprry.;ra \to;,hc ,'la cc ul-i.:rr{ itcKa Mo,lc.irol c ;tceu ln{pax or ce/tyM
IlapaMcl'pLl: ltpocc.lllo l\lilKcH\ta. ilro ilpolt3tlo,'tct'tto, ayt'ily't'11: max); napr4jarrHja
Bo rlaKcH!la.'lllo'l'o llpol'l3llojtc'l'no1dl: trlax ): lrpoccurra xHt|a rraca xr'(W); napHjeutNN

Bo xlrBa lt:rca 1d W;: xopc;titltltja rtcf-y rrpol.r3tlo,tcrlloro r.r xnnzr't'a vaca(r"*); rrrae
Kolfcl'af tl'H KoH t'l.t iloK.t/r(yBaa.r llo.l.pc6n.re o.[ aMHilOKhcc..ttllt\ 3A eIvlilHila
rrpoh3Horr lanrg/gl:y n :a cilHrHua xlnla vaca (mg!kg Il. w.t.

3apalu no.:tecra npHMcna lta Mo,rle"rtoT yrBpxcln,t cc rtorpe6Nre oll
avHf lot(Hcc:,v[llH 3a c,rlHlIHtla ilpoH3tto,r(ay'l'ltyr),,?", H llo'lpc6n.re 3ao1p)r(yRatbe
no Kr xHlla vilca ,.6", H3llccellH cc tlo ra6.4, H Toa, ra ja'lo Koc cc gaoia rra nHKor
ort ltpoH3Bo.)'lc-l-Bo1'o. 6u,nejrtu l'ot'anl vhuHMyM aMHloK4cc.lHtfH BltccyBaar Bo
nrrpa;t6ata ua'r'KlrBo H nep/tyn.

Ta6. 4. - I-lo't pc6H orl avHltoKHce-'rHllH ..a" (Mr/l' jajrrc) H ..6" 1vr/xl- xnsa uaca) raj
Hec].t-.lxH.re

Tahlc- '1. - Anrinoacid requirctucnls,.a" (nrg!g egg) ancl ,,b" (nrg!kg B. W.) of.layiug
hcus

187

AvNt torrce:rl t,i.r

Aruinoacid
.' . i

a/a 6/b

Mc l)onakl and'Morris. 
198.s

Fisher
t97-t976

Mc Donald and
Morris, 'l9tl-5

AprNtnrrr ARG
JIxrnu LYS
llterNorrNrr MET
Bryntto cy-rtrlro TOTAL
aMHrro r-rrn S anr. acid
Tpeorxrr THR
Jleyrrnrr LEU
Hrtueyrrnu ILE
XHcrH,'tHr HYS
Tprltrtrlrnrr TRY
[la.,rHrr VAL

8.(r8

9.99
1.77
8.30

6.90
12.50
7.97
3.30
2.62
8,90

50
85
25

60

40

50
l0
10
60

53
73

3l
80

32
32

ttn
16
ll
'16
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flprucllara ua onoj Mo/leJI Ilana voxrrocr Aa ce yrRpilar on'[HMaJurHTe
norpe6H or aMHltoxHceJtHtrH, a lre ilpoceqilh't'e, KaKo xaj.lruileapilHor.

Rcading uoJleJlo're KoHclpyHpan 'ra KoKourKH rrpH MaKcHM:Lrra uecrHBocr,
mefyloa yrnpJtello'ro nltlo ua aMHnoNltcc. I n ltH ce jlaBa H tra Itot-oircMa Bo3pacr Ha
jaroro, no Kpajor na eKcnroamrlrrja'ra 6rr.tcj*H uHnnoro HcxopHc-rynarre rtaj
nocraparaxHBHllaottar'a,oco6errotro(r0ueAcJrHBo3pacr1Welhli, 19781Fisher,
r967)

IIO'I'}'Iit;H OiI HITiPTHJN H TIPOI-NHIIH IiO CIVII]CKHI]I

Bp: ocllona Ita toccraunrH'r'c couultrrja. a Bp3 6a:a rta npccMerKHTc co
npHMetta tta ltoc't'ojltht'c Mo,ilo.:lH, 3it lilltH yc-loRLt ce ilpc,rt.it?u-itA-t- tto-t.pe6lrr.c
(rropvlr) lrplrraxiutr{ no la6e:r;rla _5.

l-a6. -5. - llolpc6u o,,t errepr-xj:t l{ np()'rcunr.t 3u ltecH_-tKH
Tablc 5. - I:ncrsv alul prurtcirr rcquircrucrits lirr la-l.iug hcns

Ort no-{a'roltH're no Ta6.5 ltoxe,aa ce Bn;u4,f,cKa norpc6rtre ol errcpr-lrj:r rr
npoTcHlll{ ce /'lHl\lcll3Holt}lpallH l}p3 6ara tta te lutcpa-t'ypa'l'a lto art6ltctl'o'r' llo
pa3-II H q l l Hl'e roith lll l t H cc3oltl.l. Il rc ts ua-ra Ko ucy\ratt uja tru xpa na. a ri?roxo rn KH o,'l
cpejlllHor rHll llpH lvlaKcHl\{aJIlto't'o tIHBo la npoH3Bojtc'r'Bo't'o. pcryrr.ra.t-Ht-c
rloKaxyBaar'rtc ra t lajllhcoKo IIH uo tta e ttcprNja Bo cllrccKHt'c c Ito't'pc6c I r no:rH tvlc Kltot-
lIcpHo,:t Kora rcllllepa'rypl'lre no av6relt't'o'[ce tto;t lffCitojtcNa t]o,:tpyr-H't.e cc30lt tl

l-e lt l tep ;.i'r_l' pl "('
1'cnrpcralurc "(-

10 I rr-zo | ,,-.,, I trn
3'r\rlllrpo-'re'rlecerrlJre.r(-)

\\'illtcrlsrrnttglalrlorrlrrlslrrrurrcr

1. flpenopaxn
Rcconrcndalion

IVI F.rreprNja. lllJlxr
M Encrgt'. MJ/kg
flpolcurrw.14'
Protcin. t% 

,

Ooronru.l rro r pc6N

. 
Basic rcquircrncnts

Errepruja llJlx ox/aer-r

Encrgv MJ/hcn/day
nllesrra xol lcyvar txja, r
Daill' consunlp{ion

13.0

14.0

1.7

130.0

r2.5

15.0

1.6

725-r30

r 2.5

I (r.0

1.5

I1.5-l20

72.5

18.{)

1.3

100-1 r0
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ce3ollH cc HCTH.IIr.rnoro lta npoTel.ilrH tto par.ltnvrtN'r'e ce3oilli'rpc6a,[a BapHpa o.U

l4Vo so 3HMa ilo ltlf4, Bo J're'ro, 6u;tcjrlH Koncyivrartnjala rta xpaua npx BHcoKH
TeMneparypH Bo av6Heutor parrh.;luo onafa, a tto'rpc6ln'c G.it ni:o'1-sntt ,
ecettttrja.'nrH aMHHoKHceJIHtTH Mo,'r(c .la ce KoMlreil3r4pa cir\ro co 'i;-c.-rcMvnabe Ha
HHBr rara Ko l | | tc [t'r'parurja.

3/\IC!-IyqOK

Co I tc.:t Ia cc ytlanperH I ta q l.t I ro't't ra npot'pa M ltpi{ r l,c I lil c\tccK t{'fc 3? )t(}riil-a iiri
Bp3 ocHoRa ila ,loceratillt?tl'c ilityrilllt co3ilalutjir. rtoxir't','lil cc .'lottcciiT c.tlc/ilttlit\i.
3aKiIyttollH.

1. v-r'nplynalbcro lla jttlcRlMl'c ll'l'opcCrlt o;tcttcpl-ltja' ll-\';nilloe'lif cil litjr:it:
no Moreiro'r rra Combs 6lr,rcj(11 l'oj t-r{ co-tpxt{ c}'i't c ll:rA tti! lt;tpit\tu'i'pt't -r,,t'r:2;i ii'-

(r'eltttepa't'ypa, xHBa Maca, iulcl|clt ilpl.tpiic'1- ,Ilcullo llpo]l Jllt].ic l lt'i! llz! jitlii:i,
2. IIaj'r'orltoloollpeitc.:t!tlalt,c ua,'litctnnt't'c tto'l'pcLllt o.,!it\'llt!ltli"l-ic'' ':i

H nporehilH e Bo3Moxlto co ilpH\tcnii lru Rcarlitrg - \to.tL:.lo'1. i;'r.'t.'ix'!! co lr:'':'i i

yrlrp.lytlaa'r' ot t't'H Ma.t I I H't'c rt o't'pc6 t I li Ko. I t1 Li r'c I lti!-
3' lloyc.,ronltttaltalllitl'apelty6''lilHa'l'o'l'pcOtto'lllilllc"lvlli'ltrcltiICC-tr'iir--t'..'

HcxpattailaltecHitKlt-t'e,6ulcj(tt't'iittcycoi."tacclutcoltpoltu!ittl'cllii'!'c\tllcPll't\':,),ri;.
KoltcyMallnjara Ita xpalta xaj ttccri.;r Kt{ Kon cc tt;rof'aa't'l}o tt ll r':tl'l'l lii I iilotl:Jl1o.'lc'l-lto l't,

4. IlNcoro ItltBo lta IrpoH'-!tlo.,lc'r'rlo tra.iu.ittlr \roxc ,tli cc,to6itc cil\lo o;t jitpxt
KoHHaRolpacror'll2ltclellr,Hl'laa'l'xt{liil}iacao'tI xt-lt;tclilDaxotl;llttllr'iitoilllocttll
xoH Itoc't'h t't ta.IIe 3aIOBO.]IHTe"'tC I I C-r'C lrC ll I la 3pc.lloc't'. lll'i o cc lloc I tl l'it ;loh.o. I l"::v lrt

jynertN;rrr Hor nepHo,rl Ko ltcyMl.rpaa'rti.l N'lJ uc-r a5o. ll I I Ktt c t tcp t tl.iir x I xt- llpo'l'tr l l I I l'i

Ns6a;tattcHpalH co noTpc6nltt'c auLiltot(t4cc.'uultt, ltpllllli.lllti p:lcllopclellli l!lt'j
BpeMcTo.
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