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1. Combined Summaries of European Random Sample Egg
Production Tests (ERSEPT) '
2. North Carolina Layer Performance and Management
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Adie] WANTAE Ao HHoz WMy IEZE(White Leghorn, WL)d
M e W, 2843 AE Rode Island Red(RIR)Z ¥ Barred Plymouth
Rock(BPR)¥ % New Hampshire(NH)Z¢] A£37F avjy T27 2 =
= Ao+ (North €} Bell, 1990).

ZANDAZ NG ARG AFo] ERdE AL F LA Ao
Jull(1951)2 WLE <42 HT 204kgo.Z RIREFH NHZ 9 2.95kge|Y BPR
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a2y, Flock(1989)= 10d3H(1978~1987)¢] German random sample
laying tests& w43tz “ZMAEAY 50083 HFLS 10%°]d Fastdx,
dEe A9 Wt fidlew AddEsE ZAAEAV Bou AR 87 &N
T opz WAMALGAAY o] FAFHATG 'L AR HZo ZAATA
AFol Zastn Adsgol A FHHJSS Bt Ut

ABA Y NFE A2x AARHEE, FFIAEC] WA wu)F(hybrids) &

WEsks, ol WMuuFE2 WA FdMF FA(pure line) ot A&
A

SRS BI AAEIE Rohs el FWEgom, 1970
9 ge] ZARRD At AAETEd g o8 A7t

o] A3 T3l
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AAt

WANEA AN mufFo] BaE olF, AMAAA wujFo] AAE7T|7A
T 9 20do] A om, 19709 Zo ZAMATA wujFe] HE nviE F,
WA e} ZAAY 2ol HE HA AletA] 2EdE oW AHoly 5 =
AoM e Z4ABAZ 285 AYATA Boh 958 AHE Holxm Qi)

Ao A o WA 525& wLas) 959 Shalev(1995)
7} A7 Combined Summaries of European Random Sample Egg
Production Tests(Working Group 3, 1981~1994)%} North Carolina Layer
Performance and Management Test(Carey, 1984~1987, Anderson, 1988~
1992)¢] A& AHHE7Z it
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1. Combined Summaries of European Random Sample Egg
Production Tests (ERSEPT)

W A A 25 Dekalb XL, Hisex white, Lohmann LSL 2 Shaver 288%
478 AF 2 AEAZ = ISA-Brown-Warren, Hisex brown, Lohmann LB
R Tetra SL T 470 AF Y FHo] oo vlustor, AA7|7H 141~500¢
& ol At

ZANTA ] AANANAG FEA AFL <F 1>olA BE vl o
19793l Z+2b 1,800g % 2,380geld Aol 1992del & Z+zb 1650g 3 2,200g2
2 A5 Zagd v sj(P<0.01), WAAFALY FEA AFS 1,870goA
1930go.2 23|28 F718t(P<0.05), A t&A It WAYRAA e AMFAtol=
<E 2>oA He vlg} o] 1979\ @& 410~510gel¥l Aol 1992+ 270g
o2 9F 50% Z A THP<0.01).

50% ZAYHE <X 1> B <E 2>o4 B ule} o] 1979 WA



ABAL 15659, TANBAT} 150502 397ke] wol7t Ao 199240
£ 154393 1548U 2 24k o] u] 23] 3 chP<0.05).

Hen-housed &4 <& 1> <F 2>E 1979~1992Wd7bo] ZAAgA)
(26732950718 W A4 2HA (2753-30257 )l 4 B8 27~28748 ZAA7 3l
ROt okm WANAATL WY1 BE 67 Aol LM SAn Yok

AR LSS ZANTA G HANBAGA BE dgton Ak A 9]

A

HAREE FAAA WAsrh ged ws wANdAE Habgoe] 24(1990~
1992)ell A 3sh= 4 ol A THP<0.05).

BodTL 19799 WMAA S} 60.85g, GAA} 63.13ge2 2 A7} 2.3g
FARCY, 199290l = WAL 6293, AAAI} 6620g02 ZAA I} 3.3g
TAS ZAAS MAA e HAGF ol O Z7} dga, ol HF U
Aol S7tE FAUFY ol 1986Wold ok 05kgo 2 WHTCE 1>
I} <E 2>

1979~1992d % 2 A AA o) AF Ao NS F 2712 A2 2 T8 (kg
B/hgt@HE HAAH o gAE o], 1991~1992d 9] AF 7 Fol= glojdut
<E 2> -

Table 1. Performance of white and brown egg shell stocks in 141-150 days

of the combined summary of European Random Sample Egg
Production Tests(1979-1992)

Adult Age at 50%
mortality production Egg/hen

(%) (days) housed Egg weight(g)
Year White | Brown White | Brown White | Brown White | Brown
1979 " 1565 159.5 275.3 267.3 60.85 63.13
1980 7.40 6.45 156.3 158.3 2745 270.0 60.95 63.03
1981 6.63 6.15 156.3 1575 283.3 278.3 61.23 63.40
1982 535 458 157.3 157.3 278.8 269.8 60.48 63.43
1983 4.68 3.80 160.3 158.3 279.0 2720 60.08 62.85
1984 5.00 423 154.0 152.3 2815 2785 60.48 62.80
1985 156.0 1553 28170 281.0 61.48 63.73
1986 154.3 1545 291.8 287.3 61.28 64.08
1990 4.88 5.03 152.8 152.0 309.3 300.5 61.58 64.93
1991 4.43 555 152.8 150.3 303.3 298.5 61.68 64.88
1992 333 5.20 154.3 154.8 3025 295.0 62.93 66.10
b -0.37" | -0.07 -0.3" -05" 26" 25" 0.13" 0.21"




Table 1, Continued

Feed/egg mass Body weight(g)
Egg mass(kg)
(kg/kg) Housing Final
Year White | Brown White Brown White Brown White | Brown
1979 16.65 16.58 2.70 2.79 1390 1800 1870 2380
1980 16.68 16.85 2.62 2.71 1370 1780 1840 2400
1981 17.48 17.60 2.53 2.66 1410 1800 1870 2410
1982 16.98 17.10 2.42 2.56 1340 1730 1860 2420
1983 17.18 17.45 2.40 2.51 1310 1650 1830 2360
1984 17.00 17.35 2.45 253 1400 1720 1820 2350
1985 17.65 17.90 2.46 2.55 1330 1640 1860 2320
1986 17.93 18.38 2.41 2.47 1360 1690 1820 2280
1990 19.19 19.58 2.25 2.30 1370 1650 1920 2250
1991 18.68 19.35 2.30 2.29 1350 1650 1860 2160
1992 19.01 19.47 2.25 2.26 1380 1650 1930 2200
b 0.19" 0.24™ -0.03™ -0.04™ -1.0 -12™ 4 -18"

b = regression coefficient values of annual trait means over years.
"P<0.05 ; "P<0.01.

Table 2. Brown egg shell stocks relative to white egg shell stocks in
141-500 days of the combined summary of European Random
Sample Egg Production Tests(1979-1992)

Adult Age at 50% Egg Egg |Feed/egg| Body weight
. . Egg/hen ;
Year mortality | production housed weight | mass mass (g)
(%) (days) (g) (kg) (kg/kg) | Housing {Final
1979 3.00 800 | 227 | -007 | 0093 410|510
1380 -095 2.00 450 | 207 | 017 | 00% 0 | 560
1981 0.48 125 s00 | o217 | 012 | 013 300 | 540
1982 077 0.00 900 | 29 | 012 | 0140 300 | 560
1983 08 | -200 700 | 277 | 027 | 0115 340 | 530
1984 077 | -175 300 | 232 | 035 | 0075 320 | 530
1985 075 600 | 225 | 025 | 0085 310 | 460
1986 025 450 | 280 | 045 | 0068 330 | 460
1990 015 | -075 875 | 335 | 039 | 0047 280 | 330
1991 113 | -250 475 | 323 | 067 | -0008 | 300 | 300
1992 1.87 0.50 -750 | 327 | 046 | 0005 270 | 270
Stock by year
. . *k * * kK * % *k
interaction

"P<0.05 ; "P<0.01.
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2. North Carolina Layer Performance and Management
Test(NCLPMT)

A7 A= Hisex white, Dekalb XL, Shaver 288 ¥ Hy-line W36 5 4
A A A A F 3} Hisex brown, Hubbard golden comet, Dekalb Sex link
G % Hy-line brown § 470 ZAABAZ Mol aoF =goed, A7)
< 140-4344 7 o] A1 A&7t AARL IS X8 435-728U o) A2 A
B2 Urol AAsAd.

dAA ot WA FAFGF Fole 1984-85d Eol = Abglv] 9 A2y w2
T+ 52g olRen}, 1990-92¥ E o= 36g(AtE17])T 34g(Ara27)2 #Aa3sA
al, Hen-housed A&4 & 1984-86 o= W 4A 7} A A B} 21870 (A e
7%k 23.870(AF27])7) Bokout, 1990-92d ol 938 ZAA 7 WA R
O 4670(A&17)e 210 (2277 BolA M, AR TL 1984-86E W A)
A7 ZAA R 0.2kg(AHaH 7)) 3} 0.8kg(2F&27]) wkor} 1990-92d = o =
L35 AT QARG 11kg(AH&17]) 3 0.7kg(Ae27)) ZolbA T

AAHAEL AF17]o = 1984-86d 28 A Ystn 1985-87UE o] Fo 7
AAZE BAARYG 2Be AL BYo} A@2dE ZAAS WA ARG
AL =& HFE BRI

63.8g oo Eth(extra large)d] 2] &ato)lx= ZMAl9 wWAlAe
TdF Zpol9] Zhaof mal Areb7)e) 30.8%(1984~86)o A 20.9%(1990~92) =
o9, A2l = 17.3%(1984~86) A 15.4%(1990~92)2 ZY. = =
e el & AFT ZAole AN A 21 9gon Sy g
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Table 3. Comparison of white and brown egg shell stocks™ in the North
Carolina Layer Performance and Management Test reports of
1984-1992 during 140-434 and 435-728 days of age

Test cycle Mortality Eggs/hen Egg weight Egg mass Feed iqtake
Year (days) >140(%) housed(HH) {g) HH(kg) (g/d/bird)
White|Brown| |White{Brown| |White|Brown| |White{Brown| |White|Brown
1984/6 {140-434(1)| 75 | 11.0 | | 2197|1979 | | 574 | 626 | | 1261 | 12.39| | 1055|1140
435-728(2)] 65 | 11.8 1624 | 1386 636 | 68.8 1033 | 9.4 935 | 107.2
1985/7 |140-434(1)| 75 | 65 , 2237|2128 12.82 | 13.55
435-728(2)| 6.8 | 10.7 160.5 | 147.7 10.40 | 10.64
1988/90|140-434(1)| 79 | 55 2472 | 2423 593 | 62.3 1466 | 15.10 117.3 1255
435-728(2)| 65 | 76 173011625 63.7 | 66.2 110241076 | 1058|1134
1990/92 | 140-434(1)| 82 | 67 | |2270(2316] | 588 | 624 | | 1335|1445 | 11151270
435-728(2)1 148 | 154 1635|1656 | 6563 | 687 1068|1138 {1179 1346
Table 3, Continued
Year Teisdta;:z)cle Haugh units Meati/jpms Cracks(%) Ii);t;aégli;og)e Grade A™
White [Brown| |White|Brown| | White | Brown White |Brown| | White {Brown
1984/6 {140-434(1)| 79.6 | 82.2 0.1 1 111 3.3 34 316 | 624 955 | 954
435-728(2)| 789 | 81.2 02 | 152 3.7 26 730 1 90.3 924 | 95.0
1985/7 |140-434(1) 246 | 53.3
435-728(2) 655 | 855
1988/90 | 140-434(1) 13 1.2 26.0 | 45.0 959 { 96.1
435-728(2) 19 1.2 535 | 694 925 | 944
1990/92 | 140-434(1) 1.1 1.1 284 | 49.3 96.9 | 965
435-728(2) 19 16 696 | 85.0 95.1 | 94.2
"White egg shell stocks: Hisex White, Dekalb XL-Link, Shaver 288,
Hy-Line W36.
Brown egg shell stocks: Hisex Brown, Hubbard Golden Comet, Dekalb Sex

Link G, Hy-Line Brown.
“USDA(1991)
Source of data: Carey(1984-1987) and Anderson(1988-1992)
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AF7IHE WAA ) Hg ZAMA Y ATHF FtE ERSEPTOI]H B} 2uf
U =HAqew (ERSEPT ; -017 — 046kg, NCLPMT ; 4t&17] -022 —
1.10kg, AF&F27] -0.79 — 0.70kg), At&27]lA] Ab@rgke] 540 i vA
et AL 47 14 JEbd #HANE S SU @ A v)& ol E3te 714
s A O]E]—

AAAANA Srigte] 880 fFdHoz A JeEEed olRAE W7
A3 F#o] dtH(Shoffner 5, 1982).
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A 200993 @AY $¥E @rdoz AFHJYD <E 4HE
Hisex Brown®] 1970 d%-8 200087k219] HFd A3 A%4E dehlz ok
1970~19801d A} o] o] Akt *’Fl“: id 35707F 7k 9 dEe wElsl glgle
™, 1980~1990d Atolell& At&re uhd 257071 Frlslgd oy 4L 1go)
7. 200087 A] = "h’t} = 9 F7tete ¥ ‘?i ﬁéﬂ‘r}%—f’: Z ¥ glo]

0FFAY dFL Frteto 1970“1-4 4R 5egHE F
= Yobd Aolgd EuribirdAle Awstz sl

Table 4. Actual and expected worldwide results of the Hisex brown

1970 1980 1950 1995 2000

Production/av.hen./
76 wks 250 285 310 325 340
Egg weight(g)

-Average 62.0 62.0 63.0 63.2 63.5

-30 wks 56.0 57.1 59.3 60.0 60.7
Feed conversion

(kg feed/kg eggs) 2.70 2.48 2.27 2.18 2.08
Losses(%) 10 6 54 50 48
Egg shell thickness

(x0.01 mm) 35 34 37 38 38
Egg colour index
compared to 1980 93 100 115 125 130

ol MFHARE £ o ATA AEKE ZAMNRAY BAY ojHE A
T 9FS ATiEA "4 ZaddAE A8 AEFoUe



U AeFozAe g4 on ARMA o ol &&7HAJE fled, 2 A
248 YA AEAT GREN ALE AR AF 2A 2 Zojt 2
ABAE AAAHoln AR WY oju] Zopxm Aok Tt

m. A3 A et Z2A%AA L ASEE

oa yate] A% v s ZAF NEA g wt ZANIAY ALY
&ol A %7%}“], ZAAFA Y AFSH] &l 19759 20 14%°] £33 st
A0l 1986 0lE 60%, 19909l 80%, 1991xdell o]®] 98%¢ll g L5g WA
AEAE A ol B F A HATHAR LA, 1993).

NAResE ZMATAE AAA ASA ALSFFY s A8t 9l
oo AgHAAE 197080 25% R B3l 1992l & 7T7% =2 224 ¢
bS] &o] =715 L(Peters, 1993), tzhe] Mzl Ao FYTtetE obF
Aol glgo] & gEAd YSolE BFsta ¢ Az A g we A5
=7} g mzoy EUdoAE WAARS Asse B ZRAY I
g A ME ZAAFE A3 FH(North ¢ Bell, 1990) 3 et

Table 5. Number of brown and white layers worldwide(1992 X million)

Total Layers
layers % brown white %brown %white
Western European 300 12 230 70 78 22
Central European 170 7 110 60 65 35
N L S 300 12 70 230 20 80
North America 300 12 30 270 10 90
South America 160 7 60 100 40 60
Middle East 90 4 20 70 25 75
Africa 110 5 70 40 65 35
Asia excl. China 270 12 100 170 35 65
China 700 29 500 200 70 30
World total 2,400 100 1,190 1,210 50 50

Wiebe van der Sluis(1995)¢] ¢lstd “1970dtloll &= W A A &Fo] ZMA TR
o e 7 AEYE O gAY A7 gided, 2 FAFT FA
Mol ztol= M Fotx ¢, 2 A} ZAAFAY v go] vttt FItst,
1992l s A A@BAL 50%E AX st JT<FE 4> A AAHLE @Y
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Table 6. Market composition of brown layers in Western European(X

million)
1992
Set-up of Brown layers % Brown % g::wn
day-old chicks
France 48 47 98 98
Germany 53 27 50 15
UK 32 32 100 25
Spain 35 25 70 30
Portugal 5 5 100 25
Ttaly M 32 95 20
The Netherlands 31 17 55 25
Belgium 9 7 80 20
Turkey 30 24 80 25
Grace 6 5 30 20
Ireland 5 5 100 20
Remaining countries 12 6 50 25
Total/average 300 232 78 25
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Figure 1. Egg colour and size preference per country

egg size egg size
Country colour S——M———-. || Country colour S——M—1L
50g 60g T0g 50g 60g 70g
North America Asia/Oceania
UsA 98% white S——@V——L | China 30% white S———M—1L
Canada 97% white S———@NV——o1, 70% brown S——M——-~L
Mexico 90% white g N@—L India 100% white S—@—M —1L
10% brown §— \j-@—1L Japan 85% white S——M—@L
Central America 70% white G M-@—L 10% brown S———M—@L
30% brown g \M-@—1 5% tinted S——M—@—L
South America Burma 100% brown S—@M—1L
Brazil 70% white g p@—, | !hailand 100% brown S——V@—L
30% brown g \—@—1 | Malaysia 100% brown S——M8—1L
Europe Indonesia 100% brown S——M—1L
Finland 8% white g \@— | Vietnam 25% white S——@M—L
15% brown g— \Ni@—L 75% brown S—@M—I.
Denmark 75% whitt g @~y | Philippines  100% white S——M——1L
25% brown g\ @L Taiwan 95% white S——@M—1L
Holland 45% white g N-@—L 5% brown S—@M—1L
55% brown §— \-@—1 Korea 100% brown S——M—@L
England 100% brown G \-@—~L Sri Lanka 60% white S—@M—1L
Belgium 100% brown §— \M—@—1 40% brown S——M—1L
France 100% brown g— \-@—. New Zealand 65% brown S——M@——L
Spain 30% white G p——@-L 35% white S———M@—L
0, I

Italy ;E’)/Avfl:i(;:n 2 Africa 100% b S—@M—L

95: o S—M-@—L Morocco o Town >
- 6 brown s N@—1 | Tunisia 95% white S—@OM—1L
Estonia 50% white g N@—o~L 5% tinted S——@M—L
50% brown S—M@—1L South Africa 1009 brown S—@———L

V. 90349 23342 %4 8 7%

ZANTA L] YL 8TF FAHAAT <E > FAFHO oy, AL
BAE ol & AFZAN/ EHE QU WEd, Z4SBAV B dFARG
AFol FHL dutHoz 1Y AFFo] Brie Hel 275t YALAA
Fa 8T F 10%E S7HAA EAle JTHNRC, 1994).



Table 7. Nutrient Requirements of Leghom-Type Laying Hens as Percentages or
Units per Kilogram of Diet(90 percent dry matter)

Dietary Concentrations Amounts Required per Hen Daily
Reguired by White-Egg (mg or IU)
Nutrient Unit Layﬁ';da}n?a‘igm White-Egg ‘White-Egg White-Egg
Breeders Layers Layers
at 100g of Feed |at 100g of Feed|at 100g of Feed
80%° 100% 120% i i ity
per Hen Daily® | per Hen Daily | per Hen daily
Protein and amino acid
Crude protein % 188 15.0 125 15,000 15,000 16,500
Arginine % 0.88 0.70 0.58 700 700 770
Histidine % 0.21 0.17 0.14 170 170 190
Isoleucine 9% 0.81 0.65 054 650 650 715
Leucine % 103 082 0.68 820 820 900
Lysine % 0.86 0.69 058 690 690 760
Methionine % 0.38 0.30 0.25 300 300 330
Methionine+cystine % 0.73 0.58 048 580 580 645
Phenylalanine % 0.59 0.47 0.39 470 470 520
Phenylalanine+tyrosine| % 1.04 0.83 0.69 830 830 910
Threonine % 0.59 047 0.39 470 470 ’ 520
Tryptophan % 0.20 0.16 0.13 160 160 175
Valine % 0.88 0.70 0.58 700 700 770
Fat
Linoleic acid % 1.25 1.0 0.83 1,000 1,000 1,100
Macrominerals
Calcium % 4.06 32 271 3,250 3,250 3,600
Chloride % 0.16 0.13 0.11 130 130 145
Magnesium mg | 625 500 420 50 50 55
Nonphytate % 0.31 0.25 0.21 250 250 275
Phosphorus
Potassium % 0.19 0.15 0.13 150 150 165
Sodium % 0.19 015 013 150 150 165
Trace minerals
Copper mg ? ? ? ? ? ?
Iodine mg 0.044 0.035 0.029 0.010 0.004 0.004
Iron mg 56 45 38 6.0 45 5.0
Manganese mg 25 20 17 2.0 2.0 22
Selenium mg 0.08 0.06 0.05 0.006 0.006 0.006
Zinc mg 4 3B 29 45 35 39
Fat seluble vitamins
A U 3,750 3,000 2,500 300 300 330
Ds i8] 3% 300 250 30 30 33
E U 6 5 4 1.0 05 055
K mg 06 05 04 0.1 0.05 0.055
* |Water soluble vitamins
B2 mg 0.004 0.004 0.004 0.008 0.0004 0.0004
Biotin mg 0.13 0.10 0.08 0.01 0.01 0.011
Choline mg 1,310 1,060 875 105 105 115
Folacin mg 0.31 0.25 0.21 0,035 0.025 0.028
Niacin mg 125 100 83 1.0 1.0 11
Pantothenic acid mg 25 20 17 0.7 0.20 0.2
Pyridoxine mg 3.1 25 21 045 0.25 0.28
Riboflavine mg 3.1 25 2.1 0.36 0.25 0.28
Thiamine mg 0.88 0.70 0.60 0.07 0.07 0.08

*Grams feed intake per hen daily.
PBased on dietary MEn concentrations of approximately 2900kcal/kg and an
assumed rate of egg production of 90 percent(9) eggs per 100 hens daily).
‘Ttalicized values are based on those from white-egg layers but were increased 10
percent because of larger body weight and possibly more egg mass per day.

.
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