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Introduction

During the course of its 50+ years of existence the North Carolina Layer Performance and
Management Test (NCLP&MT) has been identified by other names. It was first established as
the North Carolina Random Sample Egg Laying Test and was known in this manner from 1958-
1980. IN 1981 the transition to its current name began when it was briefly known as the North
Carolina Layer Production and Management Test for One test from1981-1982. With the arrival
of the next director of the test the name was changed to the North Carolina Layer Performance
and Management Test from 1983-2010. In 2010 the name changes slightly to the North Carolina
Layer Performance and Management Program which is now the administrative unit for the 2
tests. The two tests subsequently designated as the Layer Performance and Management Test
and the Layer performance and Alternative Management Test.

Pullet Housing and Husbandry

The following briefly summarizes information concerning changes that were made over the years
in some of the testing facilities while the 37 North Carolina layer test flocks were being
conducted, beginning with the 1% flock in 1958 and ending with the latest complete flock in
2009, i.e. the 37" NCLP&MT (Anderson, 2009). Fertile hatching eggs were brought onto the
North Carolina Piedmont Station for each of those 37 flocks, and all of the strains were hatched
on site using Robbins incubators in a separate hatching facility.

1% through 5™ NCRSLT: The pullets in the first 5 RST were housed in litter pens with 60
pullets housed in 16.26 sq. m pens for a bird density of 0.27 m per bird. The pullets were
provided with an all mash starter diet for 8 wks followed by a grower diet until 20 weeks of age.
They were not beak trimmed for those 5 tests. The vaccination program for the 1% 5 tests

included Newcastle Bronchitis at 1d; Coccid at 5d and 10 wk; a Newcastle Dust at 34 d; Fowl



Pox at 84 d; and Newcastle-Bronchitis Dust at 114 d (Martin, 1959, 1960, 1961, 1962, 1963).
For the 5™ RST, the starter and grower diets were described as having 20 % Crude Protein; 1914
Kcal/kg and 16 % Crude Protein; 1892 Kcal/kg, respectively.

6™ through 12" NCRSLT: Sixty pullets were grown in each 16.26 sq m pen for the 6" through
the 12" NCRSLTs. The pen floors for the 1% six NCRSLT were dirt, however beginning with
the 7" test the floors were changed to concrete and were covered with wood shavings. Slats
were added to the pens for the 8" to the 12" tests so that the pens consisted of 63% slat:37%
litter. At the same time the floor space was reduced to 0.14 sq m/pullet and was further reduced
to 0.13 sq m in the 12™ RST. Vaccination programs were expanded in the 6" test to include
avian encephalomyelitis given at 129 d. In the 8" test an additional vaccination was given for
Coccidiosis. Low level trithiodol at 9 wks was given to the pullets in the 9™ test. Beginning
with the 12" test, and thereafter, the option of a cage rearing environment was introduced. The
cages were 61 cm x 56 cm, and the chicks were brooded at 114 sq cm/chick to 2 wks; 170 sq
cm/chick to 5 wks; then 397sq cm/pullet through the end of the growing period when the birds
were moved into the lay house. One major point of concern during this time was the emergence
of Marek’s disease. The first outbreak of Marek’s took place during the 11" test, and it resulted
in a significant amount of mortality.

13" through 19" NCRSLT: Pullets were grown in a number of environments during the 13"
through the 19™ NCRSLTs, as the industry transitioned from floor to cage rearing of pullets.
The test director limited the number of strain entries to 10, and slat/litter pens continued as a
portion of the rearing program with a density of 1301 sq cm/bird until the 19™ test when the
density was reduced to 1273 sq cm/bird. A second light controlled growing facility was added

before the start of the 13™ test to go with the curtain-sided pullet house. The rearing cage



densities during the brooding period were 154 sq cm through 5 wks then the cage populations
were split and the final density through 20 weeks was 361 sq cm for the curtain sided facility and
148 sq cm through 5 weeks followed by 445 sq cm until 20 wks. This allowed for a light control
program comparison with the curtain-sided house’s lighting period being held constant to match
the longest day of the growing period, and the light controlled facility’s light being maintained at
9 hr of light throughout the rearing period. Marek’s vaccine was administered at hatch beginning
with the 13" NCRST. The feeding program for the pullet rearing period was also changed to
better reflect how commercial flocks were being reared. This involved feeding a starter diet
through 6 wks, and a grower diet from7 weeks to housing. The starter diet contained 21% crude
protein with 1804 Kcal ME/kg, and the grower diet contained 14.3% crude protein with 1813
Kcal ME/kg. During the transition from the rearing to the laying facilities, the pullets were
supplemented with Mg. For the 18" NCRST, the pullets were provided feed 2 hr after they had
consumed all of the feed in the trough. The 19" NCRST saw an end to all other North American
RSTs that were located west of the Appalachian mountain range.

20™ NCRSLT through the 25" NCLP&MT: Beginning with the 20" NCRST, rearing of the test
pullets was done totally in cages. Rearing densities in the curtain-sided house during the
brooding period for the 20" and 21st tests were 155 sq cm through 5 wks of age, when the cage
populations were split to provide 368 sq cm through 20 weeks of age. For the light controlled
house, the pullets were given 135 sq cm through 5 weeks of age, followed by 413 sq cm until 20
wks of age. For the 22" NCRST, the major comparison was between curtain-sided and light
control housing, so all of the pullets were brooded at 142 sq in until 5 wks of age, and then 284
sg cm thereafter through 20 wks of age. The grow light period for the curtain-sided house was

set to match the longest day of the rearing period, and the light period for the light controlled



facility was maintained at 9.5 hr of light throughout the rearing period. The documentation of
the rearing diets became more detailed starting with the 22" NCRST: The starter ration was
20% CP with 2893 ME Kcal/kg of feed; the grower ration was 16.7% CP with 2875 Kcal
ME/kg of feed; and the developer ration contained14.1% CP and 2880 Kcal ME/kg of feed.
Beginning with the 23" NCRST, a new curtain-sided house was added to the test. Unfortunately,
there were operational issues with the new facility that resulted in significant mortality during the
1* wk of the flock’s life. All of the pullets for the new curtain-sided house were started with 323
sg cm/bird of floor space. The light period in the light controlled house being 23 L/1 D for 2 d,
and was then changed to 9 hr L/ 15 D. The pullets in the curtain-sided laying house were given a
constant day length that matched the longest day during the laying period. The rearing diets
were altered slightly: the starter ration was 20.7% CP, 2875 Kcal ME/Kkg; the grower ration was
17.4% CP, 2922 Kcal ME/kg; and the developer ration was14.8% CP, 2924 Kcal ME/kg. In
addition, the pullet rearing period was shortened to 19 wks. The North Carolina layer testing
program was changed from a pure RST to the North Carolina Layer Performance and
Management Test (NCLP&MT) beginning with the 24" flock. All tests thereafter carried that
designation, and they began producing not only genetic strain comparisons, but also comparisons
of alternative management procedures. For the 24™ NCLP&MT the rearing density was
finalized at 310 sq cm/bird and a rearing dietary regimen was established with: a starter ration
having 20% CP, 2838 Kcal ME/kg that was fed from O to 6 wks; a grower ration having 17%
CP, 2849 Kcal ME/kg that was fed from 7 to 13 or 15 wks; a developer ration having 14% CP,
2849 Kcal ME/Kkg that was fed from 14 to 18.5 wks; and a pre-lay ration having 14% CP, 2849
Kcal ME/kg and 1.5% Ca that was fed from the time the flock reached 3-5% production. For the

25" NCLP&MT, the name change was finalized, and the rearing lighting program for both



houses was started with 23 hr L. On the 3™ day the light period was dropped to 9 hr in the ligh-
controlled house, and to the longest natural day length for the growing period in the curtain-sided
house. In both houses light was increased to 15.5 hr by 21 wks of age.

26™ through the 28" NCLP&MT: For the 26" through the 28" NCLP&MTs, all of the laying
strains were reared in replicate blocks of cages (one cage/strain/replicate) that were randomly
located throughout the rearing facility (intermingled). Pullet density for both white and brown
egg strains was identical for the growing period. In the 26™ and 27" tests a brooding density of
93 sq cm was used for 6 wks then 40 sq in per bird was used thereafter until the flock was moved
to the laying house. Density was returned to 258 sq cm from 7 wk to the end of the growing
period in the 28" test. The age of transfer to the laying house was decreased so that by the 28"
test the hens were moved to the lay house at 18 wks of age. In the 27" test, the diets used for the
rearing program were further broken down so the nutrient consumption of the pullets could be
reviewed. Bi-weekly body weight samples were also started beginning with the 27" test. In
addition, the step-down step-up lighting program in the rearing phase became standard so that
the pullets reached 15 hr of light just prior to their transfer to the laying house and before 1%
production.

29" through the 36" NCLP&MT: The rearing phase of the 29" through the 36" NCLP&MTs
were very standardized, and all measurements were reported in metric units. Beginning with the
29" NCLP&MT, a hatch report was provided. The lighting programs in the pullet facilities were
similar to those used in the 25" test, and it remained generally the same until the 36"
NCLP&MT when light was held constant at 10 hr through 16 wks of age and stimulation did not
begin until the pullets were in the laying house. The pullet testing phase was made easier

starting with the 33" test with the elimination of the curtain-sided rearing facility. Thereafter,



the entire flock was reared in a single light-controlled house. That house was similar to the type
of pullet rearing facilities being used by the commercial egg industry. A standardized 3 phase
rearing dietary regimen was in place and it was maintained isocaloric at approximately 2900
Kcal/kg consisting of a starter with 20% CP, grower with 18% CP, and a developer with 16%
CP. Pullets were transferred to the laying house at 16 weeks of age and all of the pullet reports
culminated at 16 wks after which they were transferred to the laying facilities and placed on a
Pre-Lay diet with 22% CP and 4.5% Ca at approximately 15 wks of age.

37" NCLP&MT and Currently: For the 37" NCLP&MT, because of the increasing interest in
organic farming and cage free rearing systems, a floor/range rearing scenario was conducted on a
trial basis. This program has been continued into the 38™ NCLP&MT, and will continue on into
the foreseeable future for both the range production aspect of the test and the inclusion of the
cage-free production system.

Summary of Other Significant Events That Happened During the Rearing Phase of Some
Tests

In the 8" NCRSLT, the use of litter versus slat floor housing was initiated, along with beak
trimming. Marek’s disease resulted in a high rate of disease losses during the rearing period in
the 11" RST. Cages were added in the 12" NCRSLT, and Marek’s vaccine was first used in the
13™ NCRSLT. Feed restriction during the pullet rearing phase of the 18" NCRSLT was used
from 12 to 20 wks of age one time only. A light controlled pullet growing facility was added
beginning with the 20" NCRSLT, and a new curtain sided house was added for the 23"
NCRSLT, and problems with its function led to higher than normal pullet mortality. The curtain
sided house was enclosed into a light tight facility with Quad deck pullet cages for the 33™

NCLP&MT, and thereafter, all pullets were grown in that single house.



Layer Housing and Husbandry

1% through 7" NCRSLT: Hens were housed on litter floors for the first 7 NCRSLTS.
Beginning with test 8, concrete was added to the pen floors, and litter was placed over the
concrete. The layer density in the floor pens during the laying period was 3.5 sq ft/bird for those
7 tests. In addition a single ration was used for the entire production period which was 16% CP
and 840 Kcal/lb in winter and 82Kcal/lb in summer months.

8" through 11"™ NCRSLT: Three laying house environments (cage, all slat, and 50% litter and
50% slat) were established beginning with the 8" NCRSLT. The hens in the half slat/half litter
pens were housed at 1394 sq cm/bird, while the hens in the all slat pens were housed at 929 sq
cm/bird, and the hens in 2 bird cages were housed with 589 sq in/bird. This was consistent for
the 8th through the 11" tests.

12" through the 18" NCRSLT: Three different laying house environments were used beginning
with the 12" NCRSLT: 1) 50% slat and 50% litter floor pens with the hens housed at 1579 sq
cm/bird; 2) 2 bird cages with the hens having 581 sq cm/bird; and 7 bird cages with the hens
having 445 sq cm/bird. These environments continued through the 18" test. For the 15™ test
only 10 strains were entered into the test, which was down from 20 in the previous tests. For the
17" test the hens in the 7 bird cages were toe trimmed during the rearing period. That was the
only test in which toe trimming was used.

19" through the 25" NCLP&MT: During the period of time in which the 19" NCRSLT
through the 25" NCLP&MT were conducted, a number of laying house environmental changes
were gradually made. The first change involved the construction of a light and ventilation
controlled laying facility that included 3 bird cages that provided 464 sq cm/bird. That house

was first utilized in the 19" NCRSLT. The birds in the new house were then compared with



those housed in the curtain-sided slat/litter and 2 hen/cage (sq cm/bird) houses. In addition, a
step up lighting program was instituted for the laying period that culminated with a 17L:7D light
cycle that continued to be used throughout the lay period. For the 20" NCRSLT, two cage
densities were used that provided either 361 or 413 sq cm/hen. All hens were fed using a phase
feeding program that was based on the breeder’s recommendations. Two additional house types
were included in the 22" NCRSLT in addition to the light and ventilation controlled facility,
namely, a high rise curtain sided house, and a flush pit curtain sided house. Each of these houses
was equipped with a system that included both shallow and deep cages, and the test also included
hens that were housed with 3 or 4 hens/cage in both cage types ( ?? and ?? sq cm/hen). The
feeding program remained as a phase feeding program to meet breeder recommendations. The
23" NCRSLT used the same layer housing environments, but only one laying diet. Due to a
reduction in the state budget, the high rise 3-bird cage house was not used in the 24", and 25"
tests.

26™ through 37" NCLP&MT: The inclusion of molting programs commenced with the 26"
and has continued through the 37" NCLP&MT. The 26th through the 33™ tests utilized a
fasting-type molting program that was very similar to what was at that time being used by the
commercial layer industry in the United States. The 34" through the 37" tests included
comparisons of the fasting molt program with several anorexic programs (i.e. low density, high
fiber diets) for the induction of the molt. These tests culminated with the emergence and
acceptance by the industry participants of a non-anorexic molting program that was specifically
developed for the NCLP&MT. Starting with the 36™ NCLP&MT test, a report was included
which looked at the performance of a single cycle flock that was in production from 17 to 82 wk

of age, in comparison to the performance of the groups that were on the various molting



programs.  During the 26™ through the 37" tests, several minor housing changes were made,
with the production facilities continuing to be the high rise and flush pit house. Both houses
were equipped with cages which were 40.6 cm deep and varied in width from 30.5 to 81.3 cm
with densities ranging from 310 to 542 sq cm/hen. Density and hen population studies were
conducted throughout this period.

Remodeling of Facilities:

In 1997, both production houses were remodeled to include new cages with 40.6 x 61 and 40.6 x
81.3 cm cages, and the flush pit house was converted to a light tight force ventilated scraper pit
house. Due to severe reductions in state budget allocations, the high rise house was not used in
the 35" test. In the 36™ NCLP&MT the scraper pit house and the new Battery Cage house were
used. In the 37" NCLP&MT, the high rise and scraper pit houses were again used for the laying
facilities, and in addition a preliminary trial run was conducted utilizing range production
facilities. The latter portion of the NCLP&MT was designated as a supplemental Alternative
Environment program. The Alternative Environment program utilized a step up lighting
program that maximized the day length at 16L:8D during the first and 16.5L:7.5D during the
second production cycle. The lighting program was altered beginning with the 36™ test to delay
the onset of age at 50% production by moving the pullets into the laying facilities when they
were on a 10L:14D light schedule. The light period was then gradually increased to 16 hrs
during the period from 17 to 31 wks. Hens were fed using phased feeding programs

recommended by the breeders from the 26" through the 37" NCLP&MT.



Summary of Other Significant Events that Occurred During the Production Phase of Some
Tests

An Mg outbreak occurred and progressed slowly through the flock during the 19" NCRSLT. A
power failure took place at 412 days of age in that same test, and it resulted in the loss of 72
hens. During the 21 NCRSLT, it was determined that one of the strains was not being fed

according to the breeder’s recommendation for at least 20 wks of the production cycle.



Pullet Growth Parameters



Table 1. Pullet body weight, total feed, and mortality for the brown and white
egg strains entered into the 15t through the 37t North Carolina layer tests

Body

NCLP&MT Test Weight Total Feed Mortality

(Brown egg strains) (kg) (kg) (%)
1958-1st NCLP&MT 2.11A 10.284 6.642
2009-37th NCLP&MT 1.398 6.008 0.75°
Std Err +0.03 +0.08 +0.90

(White egg strains)
1958-1st NCLP&MT 1.61A 8.85% 1.76
2009-37th NCLP&MT 1.168 5.848 1.19
Std Err +0.02 +0.04 +0.37

abN\eans significantly different within column and egg type (p<0.05).
AB Means significantly different within column and egg type (p<0.0001).



Figure 1. Pullet body weights (PBW) by strain within test, and the regression of the average PBW of all strains on the test number within
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three groups of tests with similar testing environments, for the brown and white egg strains entered from 1958 through 2008
into the 1%t through the 37t North Carolina layer tests.
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Figure 2. Pullet feed consumption (PFC) by strain within test, and the regression of the average PFC of all strains on the test
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number within three sets of tests with similar testing environments, for the brown and white egg strains entered
from 1958 through 2008 into the 15t through the 37t North Carolina layer tests.
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Figure 3. Percent grow mortality (%GM) by strain within test, and the regression of the average %GM of all strains on the test number within
three sets of tests with similar testing environments, for the brown and white egg strains entered from 1958 through 2008 into the 1t

through the 37t North Carolina layer tests.
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Layer Production Parameters,
Age at 50% Production (Maturity)
and
Body weight

Single Production Cycle



Table 2. Maturity, HD production, and HH eggs for the brown and white
egg strains entered into the 15t through the 37t North Carolina layer tests

Age at 50% Hen-Day Hen-Housed

NCLP&MT Test Production Production Eggs
(Brown Egg Strains) (days) (%) (eggs/hen)
1958-1st NCLP&MT 166.24 65.98 2148
2009-37th NCLP&MT 139.48 85.14 2814
Std Err +1.5 +1.0 +5
(White Egg Strains)
1958-1st NCLP&MT 173.2A 70.18 2128
2009-37th NCLP&MT 139.18 85.8A 2764
Std Err +0.8 +0.9 +3

ABMeans significantly different within column and egg type (p<0.0001).



Figure 4. Age at 50% production (A50%P) by strain within test, and the regression of the average A50%P of all strains on the test number
within three sets of tests with similar testing environments, for the brown and white egg strains entered from 1958 through

2008 into the 15t through the 37t North Carolina layer tests.
Brown Egg Strains R?=0.83

200

(@) |

- *B
190 B, =1280

B;=-3.031"A
[e] ©

O-bO

180 - O o

8
o \S‘o! @-'Ro

o}
0]

160 o

(Days)

150

140

130

120 T T T T T T T T T T

1959 1961 1963 1965 1967 1969 1971 1973 1975 1977 1979 1981 1983 1987

White Egg Strains R2=0.78

1991 1994 1999 2003 2008

200
B, = 0.296"

B, =-1.852"A

B, =-1.873"A

190

180

160

(Days)

150

140

130

120 T T T T T T T T T T T

1959 1961 1963 1965 1967 1969 1971 1973 1975 1977 1979 1981 1983 1987 1991 1994 1999 2003 2008

Year of Test

O Average A50%P by Strain Within Test== M= Average A50%P of all Strains
* Slope significantly different from 0 (P<0.05)
ABCSlopes with different superscripts are significantly different (P<0.01)

Regression of average A50%P of all strains on test number



Figure 5. Percent Hen-Day production (%HD) by strain within test, and the regression of the average %HD of all strains on the test number
within three sets of tests with similar testing environments, for the brown and white egg strains entered from 1958 through 2008
into the 15t through the 37t North Carolina layer tests.
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Figure 6. Hen-Housed Egg number (HH) by strain within test, and the regression of the average HH of all strains on the test number within three sets of
tests with similar testing environments, for the brown and white egg strains entered from 1958 through 2008 into the 15t through the 37t North
Carolina layer tests.
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Table 3. Feed consumption and conversion, and mortality for the brown and white
egg strains entered into the 15t through the 37t North Carolina layer tests

Feed Feed
NCLP&MT Test cons. conv. Mortality

(Brown Egg Strains) (kg/100 hens) (g egg/g feed) (%)
1958-1st NCLP&MT 11.3A 0.3268 16.64
2009-37th NCLP&MT 10.38 0.492A 5.58
Std Err +0.1 +0.008 +1.7
(White Egg Strains)

1958-1st NCLP&MT 11.3A 0.3458 10.94
2009-37th NCLP&MT 9.98 0.501A 6.48
Std Err +0.1 +0.005 +1.4

ABMeans significantly different within column and egg type (p<0.0001).



Figure 7. Feed consumption per 100 hens (FC/100) by strain within test, and the regression of the average FC/100 of all strains on the test
number within three sets of tests with similar testing environments, for the brown and white egg strains entered from 1958 through

2008 into the 15t through the 37t North Carolina layer tests.
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Figure 8. Feed conversion (FCV = g egg/g feed)) by strain within test, and the regression of the average FCV of all strains on the test number
within three sets of tests with similar testing environments, for the brown and white egg strains entered from 1958 through 2008 into the 1t
through the 37t North Carolina layer tests.

Brown Egg Strains R?>=0.76

0.55

B, = -0.00035¢ B,=0.004""8 B, = -0.003¢ B,=0.010""

o
()

8

0.45

. J [@)
0.35 (@) o ,-\ o ﬁ/ Q (0]
. o) o O
8 o 8 g~ 8o
| o
0-25 T T T T T T T T T T T T T T T T T T
1959 1961 1963 1965 1967 1969 1971 1973 1975 1977 1979 1981 1983 1987 1991 1994 1999 2003 2008

g egg/g feed
o
=Y
o
e}

o
w

White Egg Strains R2=0.72

0.55

B, =-0.0018 B, =0.007""A B; =-0.004""¢ B, =0.008""A

o
]

0.45

g egg/g feed
o
H

0.35
0.3

0-25 T T T T T T T T T T T T T T T T T T
1959 1961 1963 1965 1967 1969 1971 1973 1975 1977 1979 1981 1983 1987 1991 1994 1999 2003 2008

Year of Test

O Average FCV by Strain Within Test = M.. Average FCV of all Strains
** Slope significantly different from 0 (P<0.01)
ABCS|opes with different superscripts are significantly different (P<0.01)

Regression of average FCV of all strains on test number




Figure 9. Percent Lay house mortality (%LM) by strain within test, and the regression of the average %LM of all strains on the test number

O Average %LM by Strain Within Test = M.. Average %LM of all Strains

within three sets of tests with similar testing environments, for the brown and white egg strains entered from 1958 through 2008
into the 15t through the 37t North Carolina layer tests.
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Figure 10. Body Weight at 500 days of age (BW500) by strain within test, and the regression of the average BW500 of all strains on the test
number within three sets of tests with similar testing environments, for the brown and white egg strains entered from 1958
through 2008 into the 15t through the 37t North Carolina layer tests.
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Table 4. Egg weight, and size distribution for the brown and white

egg strains entered into the 15t through the 37t North Carolina layer tests

NCLP&MT Test Egg wt XLg Lg Med Sm
(Brown Egg Strains) (9) (%) (%) (%) (%)
1958-1st NCLP&MT 60.3 42.98 34.32 17.62 4.32
2009-37th NCLP&MT 61.4 67.6° 22.0b 9.4b 0.9b
Std Err +0.6 +2.8 +1.8 +1.1 +0.4
(White Egg Strains)
1958-1st NCLP&MT 59.5 38.08 37.1A 19.9A 4.4A
2009-37th NCLP&MT 60.2 60.3A 26.18 12.28 1.3B
Std Err +0.4 +2.1 +1.3 +0.8 +0.3

ABMeans significantly different within column and egg type (p<0.0001).



Figure 11. Average Egg Weight (EW) by strain within test, and the regression of the average EW of all strains on the test number within three
sets of tests with similar testing environments, for the brown and white egg strains entered from 1958 through 2008 into the 1
through the 37t North Carolina layer tests.
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Figure 12. Percent % Extra Large Eggs (%EL) by strain within test, and the regression of the average %EL of all strains on the test number
within three sets of tests with similar testing environments, for the brown and white egg strains entered from 1958 through 2008
into the 15t through the 37t North Carolina layer tests.
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Figure 13. Percent Large Eggs (%L) by strain within test, and the regression of the average %L of all strains on the test number within three

sets of tests with similar testing environments, for the brown and white egg strains entered from 1958 through 2008 into the 1
through the 37t North Carolina layer tests.
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Figure 14. Percent Medium Eggs (%M) by strain within test, and the regression of the average %M of all strains on the test number within
three sets of tests with similar testing environments, for the brown and white egg strains entered from 1958 through 2008 into
the 1%t through the 37t North Carolina layer tests.
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Figure 15. Percent Small Eggs (%S) by strain within test, and the regression of the average %S of all strains on the test number within three
sets of tests with similar testing environments, for the brown and white egg strains entered from 1958 through 2008 into the 1
through the 37t North Carolina layer tests.
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Figure 16. Percent Pee Wee Eggs (%PW) by strain within test, and the regression of the average %PW of all strains on the test number within
three sets of tests with similar testing environments, for the brown and white egg strains entered from 1958 through 2008 into the 1%
through the 37t North Carolina layer tests.
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Figure 17.

100

95

(%)

920

85

100

95

(%)

90

85

O Average %GA by Strain Within Test = M.
* Slope significantly different from 0 (P<0.05)

Percent USDA Grade A Eggs (%GA) by strain within test, and the regression of the average %GA of all strains on the test number

within three sets of tests with similar testing environments, for the brown and white egg strains entered from 1958 through 2008
into the 15t through the 37t North Carolina layer tests.
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Figure 18. Percent USDA Grade B Eggs (%GB) by strain within test, and the regression of the average %GB of all strains on the test number
within three sets of tests with similar testing environments, for the brown and white egg strains entered from 1958 through 2008
into the 15t through the 37t North Carolina layer tests.
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Figure 19. Percent USDA Checked Eggs (%C) by strain within test, and the regression of the average %C of all strains on the test number
within three sets of tests with similar testing environments, for the brown and white egg strains entered from 1958 through 2008
into the 15t through the 37t North Carolina layer tests.
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Figure 20. Percent USDA Grade Loss Eggs (%GL) by strain within test, and the regression of the average %GL of all strains on the test number
within three sets of tests with similar testing environments, for the brown and white egg strains entered from 1958 through 2008
into the 15t through the 37t North Carolina layer tests.
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Table 5. Production characteristics in post-molt hens for the brown and white
egg strains entered into the 26t through the 37t North Carolina layer tests

Hen-Day Hen-Housed Feed Feed

NCLP&MT Test  Production Eggs cons. Conv.
(Brown Egg Strains) (%) (eggs/hen)  (kg/100 hens) (g egg/g feed)
1986-26th NCLP&MT  58.98 139P 11.22 0.288B
2009-37th NCLP&MT  67.9A 1512 12.1P 0.4004
Std Err +1.3 +2 +0.2 +0.010
(White Egg Strains)
1986-26th NCLP&MT  59.58 153 9.58 0.3248
2009-37th NCLP&MT  67.7A 148 12.04 0.4044
Std Err +1.5 +4 +0.2 +0.010

abSyperscripts different within column and strain are significant (p<0.05).
ABSuperscripts different within column and strain are significant (p<0.0001).



Figure 21. Post-molt Percent Hen-Day production (%PMHD) post-molt by strain within test, and the regression of the average %PMHD of
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all strains on the test number within the feed removal (FR) and non-anorexic (NA) molt programs, for the brown and white
egg strains included in the 26t through the 37t North Carolina layer tests.
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Figure 22. Post-molt Eggs per Hen-Housed (PMHH) by strain within test, and the regression of the average PMHH of all strains on
the test number within the feed removal (FR) and non-anorexic (NA) molt programs, for the brown and white
egg strains included in the 26t™ through the 37t North Carolina layer tests.
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Figure 23. Post-molt Feed consumption per 100 hens (PMFC/100) by strain within test, and the regression of the average
PMFC/100 of all strains on the test number within the feed removal (FR) and non-anorexic (NA) molt programs, for
the brown and white egg strains included in the 26t through the 37t North Carolina layer tests.
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Figure 24. Post-molt feed conversion (PMFCV = g egg/g feed) by strain within test, and the regression of the average PMFCV of
all strains on the test number within the feed removal (FR) and non-anorexic (NA) molt programs, for the brown and
white egg strains included in the 26 through the 37t North Carolina layer tests.
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Table 6. Mortality, egg wt, and size distribution in post-molt hens for the brown and
White egg strains entered into the 26™ through the 37t North Carolina layer tests

NCLP&MT Test Year Mortality Egg wt XLg Lg Med Sm
(Brown Egg Strains) (%) (9) (%) (%) (%) (%)
1986-26th NCLP&MT 11.84 68.8 90.3P 8.42 1.02 0.22
2009-37th NCLP&MT 8.58 67.6 95.82 4.3b 0.4° 0.01°
Std Err +1.1 +0.5 +0.7 +0.7 +0.2 +0.04
(White Egg Strains)
1986-26th NCLP&MT 7.6 63.78 68.48  22.4A 3.7A 0.8
2009-37th NCLP&MT 8.6 67.34 95.4A 4.28 0.2B 0.02B
Std Err +0.9 +0.3 +1.4 +1.1 +0.3 +0.06

abSyperscripts different within column and strain are significant (p<0.05).

ABSuperscripts different within column and strain are significant (p<0.0001).



Figure 25. Post-molt Percent Mortality (PM%M) post-molt by strain within test, and the regression of the average PM%M of all

strains on the test number within the feed removal (FR) and non-anorexic (NA) molt programs, for the brown and white
egg strains included in the 26t through the 37t North Carolina layer tests.
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Figure 26. Post-molt Egg Weight (PMEWT) post-molt by strain within test, and the regression of the average PMEWT of all

Egg Weight (g)
(9] [«)] N o]
(9, ] [V, ] (9, ] (5, ]

)
(%]

Egg Weight (g)
(9] [«)] ~ o]
(6] (9] (9] (6, ]

H
(%]

strains on the test number within the feed removal (FR) and non-anorexic (NA) molt programs, for the brown and white
egg strains included in the 26t through the 37t North Carolina layer tests.
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Figure 27. Post-molt Percent Extra Large Eggs (PM%EL) by strain within test, and the regression of the average PM%EL of all
strains on the test number within the feed removal (FR) and non-anorexic (NA) molt programs, for the brown and white
egg strains included in the 26t through the 37t North Carolina layer tests.
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Figure 28. Post-molt Percent Large Eggs (PM%L) by strain within test, and the regression of the average PM%L of all strains on the
test number within the feed removal (FR) and non-anorexic (NA) molt programs, for the brown and white egg
strains included in the 26t through the 37t North Carolina layer tests.
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Figure 29. Post-molt Percent Medium Eggs (PM%M) by strain within test, and the regression of the average PM%M of all strains on the
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test number within the feed removal (FR) and non-anorexic (NA) molt programs, for the brown and white egg
strains included in the 26t through the 37t North Carolina layer tests.
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Figure 30. Post-molt Percent Small Eggs (PM%S) by strain within test, and the regression of the average PM%S of all strains on the
test number within the feed removal (FR) and non-anorexic (NA) molt programs, for the brown and white egg
strains included in the 26 through the 37t North Carolina layer tests.
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Figure 31. Post-molt Percent PeeWee Eggs (PM%PW) by strain within test, and the regression of the average PM%PW of all strains on
the test number within the feed removal (FR) and non-anorexic (NA) molt programs, for the brown and white egg
strains included in the 26t through the 37t North Carolina layer tests.
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Figure 32. Post-molt Percent USDA Grade A Eggs (PM%GA) by strain within test, and the regression of the average PM%GA of all
strains on the test number within the feed removal (FR) and non-anorexic (NA) molt programs, for the brown and white
egg strains included in the 26t through the 37t North Carolina layer tests.
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Figure 33. Post-molt Percent USDA Grade B Eggs (PM%GB) by strain within test, and the regression of the average PM%GB of all strains on
the test number within the feed removal (FR) and non-anorexic (NA) molt programs, for the brown and white egg
strains included in the 26t through the 37t North Carolina layer tests.
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Figure 34. Post-molt Percent USDA Check Eggs (PM%C) by strain within test, and the regression of the average PM%C of all strains on the

10

Check (%)

Check (%)

10

test number within the feed removal (FR) and non-anorexic (NA) molt programs, for the brown and white egg
strains included in the 26t through the 37t North Carolina layer tests.
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Figure 35.
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Post-molt Percent USDA Grade Loss Eggs (PM%GL) by strain within test, and the regression of the average PM%GL of all strains on
the test number within the feed removal (FR) and non-anorexic (NA) molt programs, for the brown and white egg
strains included in the 26t through the 37t North Carolina layer tests.
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