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SUMMARY

There have been many indications that productivities of local breeder hens were
fairly lower compared to those of neighboring countries, although original stocks
of the birds could be from the same sources. The Treasons for the poor
productivity of domestically raised breeders appeared very complicated due to poor
performances in various aspects of production. Some of the major reasons could
be related to insufficient efforts to localize the genetically new strains of imported
birds. Localization of the birds includes adaptation to local feed and nutritional
conditions as well as environment, raising facilities and general managing practices
including disease control.

Present study was carried out with two different types of breeders(broiler breeder
and egg-type breeder) 1) to find out present production status of breeding hens,
egg-type and heavy-breed, 2) to develop new feeding programs for breeders,
egg-type and heavy-breed, 3) to develop new feeding programs for
starting-growing phase to perform better during egg production, 4) to improve
fertility and hatchability of eggs from broiler breeders, 5) to improve egg shell
quality and bone health of broiler breeders, and 6) to develop programs for better

managing of disease and sanitation for breeders.

Study for nutritional requirements to improve egg production in broiler breeders
Three experiments were conducted to study requirements for protein and energies
for summer and winter with broiler breeder hens.

Experiment 1 was to study the optimum daily protein allowance for broiler
breeders of 24 to 64 weeks of age on a control-fed basis. This experiment was
carried out with 400 hens of Arbor Acres strain. Four levels of dietary protein
were used to supply 18 to 24 g of protein per day with a 2.0 g increment. As the

age of hens increased, a same stepwise increase and decrease in daily energy
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allotment was used in all treatments. Same amount of calcium, phosphorus,
methionine and lysine were supplied in all treatments and throughout laying
period. Hen-day egg production was highest in hens receiving 20 g protein per
day(p <0.05), but there was no significant difference among those fed daily protein
ranging 18 to 22 g, and increasing the daily protein allotment up to 24 g resulted
in a significant decrease(p<0.05). Average egg weight showed a trend to increase
as the daily protein allowance increase (p<0.05), but no significant difference was
found among the hens fed daily protein 20 to 24 g. Feed and ME conversion was
superior in hens receiving 20 g daily protein(p <0.05). CP conversion was
increased as the daily protein allowance increase(p <0.05), but there was no
significant difference between hens receiving 18 and 20 g daily protein. Feed cost
required per egg or per kg egg was lowest in hens fed 20 g daily protein. It
could be concluded that the optimum daily protein allowance was 20 g in all
performances.

Experiment 2 was conducted to study the optimum energy feeding system for
broiler breeders peaked in summer season with 400 caged hens of Ross strain.
Four of energy supply series which were different in daily energy allotment
during laying period were employed for 40 weeks from 24 to 64 weeks of age. All
experimental diets were formulated to contain 2,750 kcal ME/kg with adjustments
made in total feed allotment to provide the desired energy levels. Total
consumption of the feed would provide 20 grams of protein, 4 grams of calcium
and 0.35 grams of available phosphorus. There were no significant difference in
hen-day egg production and average egg weight among the series of energy
supply, but egg production showed a trend to decline as the level of energy
allotment increased. Feed, ME and CP conversion and feed cost required per egg
or per kg egg were significantly increased as the level of energy allotment
increased(p <0.05). It was concluded that the Treatment 1, which supplied 280 kcal
ME per day at the age of 24 weeks and then increased the energy supply up to
400 kcal ME per day at the peak period of 30-34 weeks of age, was supérior in

all production parameters.
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Experiment 3 was to study the optimum energy feeding system for broiler
breeders peaked in winter season with 400 caged hens of Ross strain. Four of
energy supply series which were different in daily energy allotment during laying
period were employed for 40 weeks from 24 to 64 weeks of age. All experimental
diets were formulated to contain 2,750 kcal ME/kg with adjustments made in total
feed allotment to provide the desired energy levels. Total consumption of the feed
would provide 20 grams of protein, 4 grams of calcium and 0.35 grams of
available phosphorus. There were no difference in hen-day egg production and
average egg weight among the series of energy supply. Feed, ME and feed cost
required per egg or per kg egg were significantly increased as the level of energy
allotment increased(p <0.05). It was concluded that the Treatment 1, which
supplied 280 kcal ME per day at the age of 24 weeks and then increased the
energy supply up to 400 kcal ME per day at the peak period of 30-34 weeks of
age, was superior in feed, ME and feed cost required per egg or per kg egg

without any adverse effect on egg production and egg weight.

Study for carry-over effects of nutritional conditions during the starter-grower
phase on egg production in broiler breeders

Two experiments were conducted to investigate the carry-over effects of body
weight control systems and feeding systems during the starter-grower phase on
the performance of broiler breeders.

Experiment 1 was carried out to investigate the effects of a rearing system for birds to
have various body weight on later performance of broiler breeders.

Five hundred and forty Arbor Acres, day-old birds were assigned to three body
weight control systems, 110% of standard body weight at 12 weeks of age(T1),
standard body weight(T2), 90% of standard body weight at 12 weeks of age(T3).
There were three replicates with 60 birds per pen.

There were no difference on feed intake, feed conversion, CP intake, ME intake
and viability during rearing period. However, body weight and body weight gain

were significantly different with T2 heavier than T3(P<0.05). There were no
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differences on egg production, egg weight and viability during laying period. Egg
production of all treatments was the highest between 32 to 40 week of age.
Fertility and hatchability were similar among the various treatments, and their
data at 37 week of age were better than those at 53 week in all treatments.

The number of hatcher eggs of T3 was 1679 and greater than that of the other
treatments but without a significant difference. The number of chicks in T3 was
131.1 and also greater than other treatments with no significant difference.
Experiment 2 was to investigate effects of various feeding systems during starting
—-growing phase on performance in broiler breeders.

Five hundred and forty Ross, a day-old birds were assigned to three feeding
systems such as daily feeding (T1), decrease-increase feeding (T2) and
skip-a-day feeding (T3). There were three replicates with 60 birds per pen.

There was no significant difference on body weight, body weight gain, feed
conversion and viability during rearing period. However, feed intake, ME intake
and CP intake of T2 group were significantly lower than those of the other
treatments (P<0.05). There was no significant difference on 50% egg production
days, egg production, egg weight and viability during laying period.

Fertility and hatchability were similar between treatments, and the data at 34-
week of age were higher than those of 54-week in all treatments. The number of
hatcher eggs of T1 was 1849 and greater than that of the other treatments with
no significant difference. The number of chicks from T1 was 160 birds and

greater than that of the other treatments with no significance.

Study to improve fertility and hatchability of eggs from broiler breeders

It has long been considered the low reproductive performance of broiler breeder
chickens in Korea was the reason for increased production cost in commercial
broiler industry. Thus, a series of experiments was conducted to look for a means
to improve fertility and hatchability of breeder eggs which can then be applied
into practice. Firstly, the effect of storage temperature and time on hatchability of

breeder egg was evaluated. Secondly, reproductive performance of male broiler

_16_



breeders as to semen characteristics was monitored at different seasons. Thirdly,
the effect of artificial insemination with semen that collected at different seasons
on hatchability of breeder eggs was studied. Finally, whether mating ratios or egg
weights would influence fertility and hatchability of breeder eggs was tested. The
results and conclusions emerged from this study can be summarized as follows.
Hatchability was significantly reduced(P<0.05) when the eggs were stored at 4
more than 3 days. No significant difference(P>0.05) Wasb found among all
treatments at 17 storage temperature. Hatchability of eggs stored for 9 days at
28 was significantly reduced(P<0.05) when compared to the other treatments.

It was revealed that semen production and sperm concentration of male broiler
chickens were lowest(P<0.05) in Summer. However, no differences as to semen
characteristics were observed between Spring, Autumn, and Winter. Serum
hormone concentration, i.e., FSH, LH, and testosteron, was observed significantly
low(P<0.05) in Summer versus either Spring, Autumn, or Winter. The semen
characteristics as to sperm motility, fertility and hatchability of fertile eggs were
affected by seasons, especially being significantly worse with semen that collected
during Summer.

Fertility and hatchability of breeder eggs collected from hens artificially
inseminated with cryopreserved semen were 68.0 and 47.1%, respectively of which
values corresponded to 77 and 54%, respectively of those with fresh semen. Both
unfertilized eggs and dead eggs during hatch were significantly(P<0.05) higher in
the cryopreserved semen-treated group by approximately 2.7- and 3.2-fold than
the fresh semen-treated counterpart.

Fertility and hatchability of breeder eggs were not affected by frequency of egg
collection, irrespective of seasons, suggesting that 2-time collection could reduce
labour and production cost.

It was monitored that fertility of broiler breeder eggs ranged between 93 to 94%
at 30 weeks of age. At 35 weeks of age, breeder eggs when a male to
female(M/F) ratio kept 1 : 13 were less fertile(P>0.05) when compared to the

groups being the M/F ratios either 1 : 9 or 1 : 11, respectively. The low fertility
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observed in the group of 1 : 13 M/F ratio at 35 weeks of age further reduced to
reach a statistical significance at 46 weeks of age when compared to those of 1 :
9orl:11 MF ratibs. Hatchability of breeder eggs between treatments tended to
follow a similar trend as shown in fertility, keeping hatchability of breeder eggs
that laid from breeder chickens with a 1 @ 13 M/F ratio low when compared to
the groups with either 1 : 9 or 1 : 11 M/F ratios. It can be concluded that the
M/F ratio could influence fertility and consequently hatchability of breeder eggs.
Furthermore, our study suggests that either 1 : 9 or 1 : 11 M/F ratio, but not 1 :
13 M/F ratio, seems suitable to sustain reproductive performance of broiler
breeders throughout the laying periods.

Fertility of breeder eggs was not affected(P>0.05) by egg weights. However,
fertile hatchability was high in eggs weighing approximately 6b5g. Initial weights
of chicks hatched from large eggs(ca. 70 g) were significantly heavier(P<0.05)
than those from either small(ca. 60 g) or medium eggs(65 g), respectively.

It can be concluded that various regimen, such as egg storage temperature and
time, optimal mating ratio and collection frequency, as revealed in this study can
be practically applied so as to improve fertility and hatchability of broiler breeder
eggs. In addition, the moderate fertility with cryopreserved semen observed in this
study may be of practical interests in broiler breeder industry and deserves further

study.

Study for improvement of egg shell quality and bone development in broiler
breeders

The study to assess shell qualities of eggs from broiler breeder hens covering five
farms including 280,000 birds found that on site average shell breakage rate were
under 1.6% with ranges of 0.6 to 3.13%. Since the data for breakage rate included
the abnormal size eggs such as jumbo, actual net rate for broken eggs on farms
could be lower than 1.6%, which appeared fairly good compared to the 2.0%(the
overall breakage rate prior to hatching) suggested as bthe general guideline for U.S.

farmers. Egg laying performances of local heavy breed hens also appeared pretty
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normal with production peak levels of 82-85% at 25-35 weeks of age and 60-75%
at 50 weeks of age.

A new attempt was made to show better relationship between the egg shell
thickness and the other measurements of egg shell qualities. Egg shell thickness,
the primary parameter in egg shell quality, are usually being measured as shell
+ outer shell membrane, which is very difficult to remove. When removed the
outer shell membrane by boiling in an alkali solution we could show that the net
egg shell thickness without outer membrane, compared to shell thickness with
membrane, has better correlation with other egg shell measurements such as
specific gravity, shell density, shell percent and breaking strength.

Chemical compositions for broiler breeder diets showed that crude protein contents
were 15.9+0.9%, calcium 3.6£0.5% and total isoflavone (IF) 289.5+118.4 mg/kg diet.
The high variations in nutrients contents indicate that nutrients recommendation
for broiler breeders are not standardized yet among the local feed companies, even
though restricted-feeding is a general way for the birds.

Hens self-selected vitamin C-supplemented diet (200 mg/kg) more than the other
non-supplemental diet produced eggs with better shell qualities. Individual
supplementation of vitamins C (200 mg/kg) or E (250 mg/kg) to breeder diets
worked effective in preventing the down grading of egg shell qualities such as
shell thickness and breaking strength (p<0.05) induced by continuous high
environmental temperature. Furthermore simultaneous supplementation of the two
vitamins appeared to maintain better egg shell quality under the heat stress
conditions. Tibial breaking strength of the birds was also significantly improved
by supplementing diets with vitamin C (p<0.05).

Another feeding trial with 13,000 breeder hens fed diets added with vitamins C
(200 mg/kg) and E (250 mg/kg) were conducted for 4 weeks on a commercial
farm under environmental temperature averaging 20° C. Birds fed diet added with
vitamin E produced eggs with better shell thickness and breaking strength
(p<0.05) compared to those fed control diet. The eggs from the birds consumed

vitamin C added diets had shell qualities in the middle between those of the other
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two dietary groups.

Biomarkers to show reponses to stressful conditions were measured in the blood
of the birds whenever high environmental temperature was applied. Higher serum
H/L ratio (heterophyll/lymphocyte) and corticosterone levels as the markers
appeared to confirmed higher room temperature. The levels of those markers in
the blood in the early period also responded to the supplementation of the
vitamins, although their levels were not sustained during the whole experimental
period.

The role of vitamin E in alleviating the response to heat stress is a completely
new area. Vitamin E as a strong antioxidant could play sparing action for the
vitamin C since both vitamins share a common function in preventing oxidation in
the animal tissues.

Effects of dietary IF on egg shell quality or bone development were studied with
laying hens and also young birds. Day-old broilers were fed diets with different
total IF levels (194 vs. 335 mg/kg diet) adjusted by levels of soybean meal, and
day-old chicks of a layer breed were fed purified-type diets added with genistin
(purity >90%) up to 650 ppm. Bone ash% from both studies were not affected by
the IF consumption. Only the testicle weight of the chicks of a week—-old was
significantly reduced by the highest IF diet. The observations in bone ash content
in this study were different from our previous results, of which IF sources were a
concentrated IF commercial product or ethanol-extract from soybean meal prepared
in the lab. A further study with purified IF is required to clarify the discrepancy
between the studies.

Egg-type layer hens were used instead of broiler breeders for the IF study
Three levels of dietary IF were prepared by adjusting the soybean meal levels (0,
8 and 16%) in the diets. Egg shell breaking strength appeared 3.54, 3.50 and 4.77
kg and bone density measured using DEXA were 0.241, 0.225 and 0.246 g/cmz, for

birds fed 0, 8 and 16% soybean diets, respectively, without significant differences.
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Development of Korean type program for feeding and managing egg-strain
breeders

This study was undertaken to investigate practices and performances of
egg-strain breeders cage-raised in Korea and to recommend proper feeds and
feeding for the improvement of their productivities

In the first experiment, laying and hatching records of 4 year production were
collected from 4 egg-strain breeder farms and their data were analyzed from 12
flocks of 224,600 hens. In addition, their feeds and feeding programs were also
analyzed.

Second experiment was to study effects of dietary energy (ME) and protein (crude
protein) levels on growth, bone development and flock uniformity. Dietary
recommendations for the egg-strain breeder pullets to be reared in cage were
examined.

Third study was aimed to examine effects of stock density in cages, lighting
program and dietary levels of Ca and 25(OH)Ds; on performances of parent stock
layers of Hy-line Brown.

Results from each experiment are as followings.

1. Analyses of productivity of domestic caged egg-strain breeders revealed that
their average performances were far lower than the levels of parent stock
standard; 90.1% of targeted HH egg production, 91.7% of standard hatching egg
numbers, and 80.4% of standard salable chicks.

2. Two commercial rearing feeds were fed to chicks and resulted significantly
different growth rates, indicating importances of feed quality in pullet rearing.

3. Surveys of feed and feeding program in the field revealed that the birds were
fed one laying diet throughout the laying periods, ignoring importances of phase
feeding.

4. When Hy-line Brown pullets in cages were fed for 8 weeks experimental diets
with different combination of ME and protein levels, growth rate and bone

strength were increased with the increment of the nutrient levels above the NRC
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recommendations. Therefore, TMEn levels of starter and grower are recommended
to be 2800~2950 ki/kg and crude protein levels are 19% and 169, respectively,
with balanced amino acid contents. The nutrient levels did not affect flock
uniformities.

5. The effects of 4 stocking densities (980, 735, 640, 560 cu/bird) on performances
of cage egg breeder hens were investigated for 12 weeks. The densities did not
influence laying performances, egg and eggshell qualities, fertility and hatchability.
However, their plumage conditions and antibody titers to infectious bronchitis were
significantly (p<0.05) improved with 980 cm/bird, indicating that less space resulted
in greater stress to the laying birds.

6. A factorial test of three dietary Ca levels (33, 3.9 and 4.5%) and 25(OH)Ds (0,
75 and 150 ppm) in egg-type breeder hens was made to find a feeding regime of
strong egg shell. The best shell strength was obtained with 4.5% Ca plus 150
ppm 25(OH)Ds. The nutrient treatments did not influence on egg weight and
internal egg qualities. Fertility and hatchability were also improved with the
increased Ca and 25(OH)D3

7. In the experiment of lighting program, egg fertility was improved when light
stimulation started at 134 days of age or later. The late light stimulation resulted
in increased egg size as well.

In conclusion, feeds and feeding program for egg-strain breeder raised in cages
can be formulated differently from those of NRC(1994) and parent stock standard

which are based upon floor feeding practices.

Program development for managing disease and sanitation to improve productivity
in egg type- and broiler breeders

Serological, virological and environmental monitorings were conducted to screen
nine broiler breeder and eight layer breeder flocks for antibodies and/or avian
pathogens between years 2000 and 2003. More than 40% of the flocks were
seropositive for SE and MS. Similar results were also observed using Salmonella

and Mycoplasma environmental monitoring samples. There was a high prevalence
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of antibodies against REV, APV, CAV, ORT and REO: 71% REV, 71% APV,
82% CAV, 82% ORT and 100% REQ. Poor antibodies responses as well as %CV
against ND, IB and IBD after nipple drinking water vaccination were monitored.
However, spray vaccination against ND and IB, and drinking water vaccination
against IBD under controlled by tongue test using dye could enhance the level of
antibodies and %CV. Mass type IBV vaccine showed partial protection against
variant IBVs and needed local live vaccine using Korean variant IBV strain,
Non-systemic, non-acute, immunosuppressive and complex chronic diseases
seemed to be emerging avian pathogens and could cause long-lasting mortality as

well as poor production on breeder industry in Korean nowadays.

Survey study for present status of productivity of egg— and broiler-breeder hens
Korean agriculture faced by the trade liberalization has to produce the products
that could be preferred by the consumers. For this purpose poultry industry should
reduce the production cost through increasing productivities, and level-up the
hygiene of the poultry products.

In 2002, 155,000 seed chicks for broiler and 80,000 for egg were imported, and the
total number of seed chicks numbered to 45 million for broiler, 504,000 for egg,
and 290,000 for dual purpose.

The poor conditions of hen houses where the virus and bacterial colonies used to
be active, the lease of the regulation on the hygiene, and the permitted production
of hybrid between broiler and layer could accelerate spread of infectious poultry
diseases in Korea.

According to a previous report, the egg-laying rate of broiler breeder hens was
62-76% in 30 weeks. It is increased to 63-78% in 35 weeks, and reduced to
45-55% in 64 weeks. Mortality of the seed chicks for egg production was 22.7%,
and it is improved as the farm scale is increased. Under an assumption that a
farm is assigned to raise 20,000 chicks, financial loss per farm per year was
calculated to be 26.6 million won.

In order to verify above mentioned facts, 46 breeder farms were surveyed from
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March to May, 2001. The average total capacity of the sample farms was 49,130
birds (C.V. 1435%) at a time. The full time labor input of the sample farms was
59 persons, and the farms have 10,252 pyung (pyung=3.3 m’) of total areas, and
2,781 pyung for chicken houses with investment of 436.6 million won for facilities
and equipments, and consequently 745.2 million won in total including land.

Forty six point two per cent (46.2%)of the chicken houses of sample farms were
constructed with windows facilitated and as for the roof materials of the chicken
houses, 74.8% was chemical slate. Near 70% of the sample farms were reported to
be fully automated in water supplying and feeding, and most of the sample
farms(70.4%) were directly operated and, and 7.4% vertically integrated.

Among the sample farms with hatcheries, 87% used to sell the chicks to other
farms, and 39.1% of the sample farms recorded financial loss in operation for last
three years with the amount of 120 million won(C.V.81.4%). As for the reasons of
the loss, 46.2% of the respondents pointed out the fluctuated chick price.

As for the sources for the new technologies, 38.7% of the respondents counted the
seminars provided by poultry industries and academic societies. The average price
of commercial feed paid by the sample farms was 2544 won per kg(C.V. 10.9%),
and 26.0% of the sample farms expressed their satisfaction with the quality of
feed.

Sixty nine point six percent(69.6%) of the layers in the sample farms were molted
by force, and the mortality was 89.3%(C.V.4.9%).

Infection and disease were controlled through regular sterilization (42.9%), and for
the future seed chicken industries the respondents suggested to apply more strict
control system to improve the sanitation of the farms, and to enforce the

inspection of imported chicken meat.
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A24d gozo AG

2Bt SN BAY e ANHEe nAx
2AE HAe7) A AAHol T RANQ wdo] REPY WE A Lgkeh oW
oA FAe AR ARSI AF QAT ANE AL vl Tgoln B 47
e Suet B ANHe BEY A8, EAY, H2AH o] oy sk AAHY
.

ZA, 585 §4%37% gz Tudd 478 Re ¥ ZzAEs A8 A
2tk 25 U A ATH glon] AAAot d7e] Bae] AYH A
e gaelth. o| AToN e A ArFne, YA EA BF 0o
A5 g %oz A% ATHood Be HAE ANAYTGE WA o 2

4%

Jd EAE AYHY g o

N

4+ A9 d@9d a7FE 7€ RaHUd

[e]
'.q"
A FAEE de HA9F £ dglew, goze A@ oEna =3

methionine+cystine®] 873 ZHo] B5old FQ7 Aok duix] QFFS gt
Y UZ BF 250 JEgS A Wi oy 7E 9F AYX 9 e A
7} gk

g FlEe APA} & AFAAe Aurt 2AYG e 33 @A FneA
$e9 ZEe Yt AL @ FA D YEL YO F= AT
2 A%l G wAE 2ol HokY & glo] Wyl WEe FFMY 4g A%z
A AFH 2B W Aol Feolt

JHAE BTEHT WA Ass J129 S wasHHA AUee FoprE
Fohlle wol ARdD, 17 FHFE o RuA ANE ANE Fow
T4 HE AYAA HE AEST BEol o FeHA AEL o Eo i @
FAES =gl gAdTn A4H
FTROE 2 A7 Fold AFAF] 4O A4 data® W Tl FA

52§38 No E WA AsE = dvht 9NE FAse e @
¥ AT Anel gAYl #58 Aotk

i

n?x
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A3F QATFALEY fg 2 A3

A1A A1 ASLHA:
S85A9 ARG 2 FFE AN AT

1. 438 1: §8& F4 $39 474 =3 971

AAE 2o 23 4, A8FE2 2 A9 ZE dELHE s FA
ZAAEANA isoflavone FZFE ZA3A  estrogenic effectE: ZIL UYE 9

phytochemical®] H#H el & ZALZA st

t.od 3y 2 Als

58 A9 43E, H3E, dA4A 2 FAAMNEY FHE AR A8 F 490
83 % (Glged, AR, S99 v, =Y A F 8¢ TA9
data® EAath 4 & W FALY V1Ee 999 42 A B C D 5%
B33t

1) A9 338 2 d3& A
ARE w39 A8 AT dA7IY AdEH AT L HHE 2AEAT 2
B ZAME A4 AR 38 AR gE&2ednh. B A §8&FA9
A AL A Aol }E AolE ZALE AFolRou, A I FEFA AR
o] A giFE FANA olAA: glo] AolA A& WlmwEe AU A&
& ZAbl ALEE Z ATE AN A ASSFE doZ A B, C D AT €ME
247} 48 A4, 46 A, 12 A5 2 18 A5 A= AFE S hen-housed 71E 0]
(Fig. 1-1).

BHFEE BE ZAZANA AAZ d7o] sEd A ol AYHoE 2 T

>y
o
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rr

I
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= ol TaelM Adsta glo] ojRE EHde Aol Bt

2) Td ¢ F2 2 A A5 ¥4 24

Zt FZAA FF 7 30-60 M TH (F 510 ME FASHE olE HF, LE,
wztel g RE FE& FAEIYY. FELY vnE Y38 Ross, Arbor Acre ¥
Aviand| 3%F9 F@L FAGAT

52 W8 $3& Archimedes? ol & FAHsdHE=d d7] S &
LA dFE FAH3A FAd & At (Thompson ¥ Hamilton, 1982). &
Zto] WX (shell weight per unit surface area, SWUSA)E & F2o) o #3149
<l ¢ FAE ZdHo g Uk

SWUSA = ¥Z 24 (mg) / 39782 x ¥% ("™ (Carter, 1975)

#zhe]l 373 T = Instron (Tester model. 4465, Instron Corp.)2.® 50 kg load
cell#} cross head speed 2.0 mm/min.2] ZZA ZA3} )

WZro] T dial gage (micrometer)& ©]-£3t millimetere 2573 )3 3xtg)
7HA AR B HERe] 3RA ¢lo] HAAE AAFHAL 9g7A EFAHG G
FAAE 95 AR A

FTAALREE AR B, ZE, FAF4 dE] isoflavone FHE B AT A
e o7/ A (ALAR, HAALAE, HEFAT, AEAE, Puring) A4 1-23] 9
2R AR, 74 JAdR 4o #A4Z A B C D E 22 FAHY 1
9 Wzg A 2 £AdYEAEES isoflavone (daidzein, genistein, daidzin,
genistin) HF= ZAH39G ). Isoflavone $F &AL 7|2 AFH o2 Wang 3(1990)9

o] 23 o1 internal standard® flavoneS A}&3Ft}.

g.dt 2% 2 3

R

1) d+ 23

D EAY HEE 2 HIE 24
A FATY FAET S B FY JEAM 8 FY A=A 24 D3
£ Fig. 1-1, Fig. 1-2 @ Table 1-19)4 9 2ch. Aage ol AFNN ZF 26-35
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23 o LA AT I3 (82-8%)9 E2Fe BAT 50 FH 9 60-75% F=

o] AFgo] FAH FFAD)N wet 15% FEe] F 2ojE BUT
Table 1-19) AAE FJA&L F 2899 FEFANA T He2 HA
06%, A 313%=2 AurAQ FFFL 16% olstdth Fig. 1-2914 AAE o3&
& AATES Adstn AdtHoer A@dxr|d 15-2% FEZA EohAH, IF 1%
Wl FES FA8T 50 FHE AYAEAM m$ AA3F oA gollE F¥dE B
a2y 60 FHE AUE 2% W9 J3LS FAs Agez A ARG
gdgol WS $5agnt o T AxlA FEEHE AR TAFE FHolth o
FuU o] g $F 2L REE ¥FH e A& 1 EE A T
&% FTEL o] Bt} 10% ol d ¥& Agta ddd

1=
100
80 -
60 -
!
40 - g
!
20 - El,’ --&-- B Farm
—8— C Farm
4 —&-- D farm
O T T T T
20 30 40 50 60 70

Weeks of age

Fig. 1-1. Hen-housed egg production rate (%) of four groups of broiler breeders.
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Table 1-1. % Egg breakage observed at the broiler breeder farms'

Farms or Egg breakage (%) Weeks for data
Breeder groups Mean + SD Ranges collection
A 0.87 + 0.26 060 - 1.65 25
B 09 + 0.21 066 - 1.60 30
C 1.28 £ 0.12 1.08 - 147 9
D 1.22 £ 0.31 099 - 197 8
E 2.02 £ 048 157 - 313 7
Mean 1.27 0.60 - 3.13 -

! Total numbers of birds involved were about 280,000.

10
—&— A Farm
8 - O BFarm
L 4 —e— C Farm
\ —6-- Dfarm

Broken eggs, %
nH

20 30 40 50 60 70

Weeks of age

Fig. 1-2. Rate of egg breakage

4) B9 ¥ ¥ 2L FANR FA 24

A 7 A 97 F2L Table 1-24 9 2ok F3e] FAE 485-682

gram7HA 9] WolE RAEH ot A FAe ANT FA
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THHo] AT

EFTU HNEE AsAME TYT oo AR E AHAste xo doddH dw F
A dFA 28 2109 A& e Aol EIssAT Fo3 =4 FolAq F
%37t Aol Hlwd] B Table 1-291 A Arbor Acre $¢ 2% ¢z FA7 A&
0.332 mm (0.327- 0.342), Ross £ 0.329 mm (0.317-0.343), Avian ¥<& ©¥ AT
22 0339 mmyrh

Table 1-391ME @2 F2 #4d AFE Alol9 AAAAE Holx Utk F3d
A dzte]l BAEE ARE St dubHA WYog G FA @o] AHEH
i Ao ¢ FAE 7iEE B o Z#@A$(correlation coefficient)?t EAXH o2
¥ AL AT (r=063)%H dHo] AAFAEE A¥Hor g AFEHY 4

.
BRAZ WS Re Aoz Yehgrh

of ZAN W7t RAFEI GAF, GATA, WF, U5 5 3y ELL
HiE WSS BBAS G Uehd AL F@e] A% 2o 3, vol, AR
5 U7de 932 Tt 2d50] @ Auda g Rels] dEoldn Be

A=

FU FAANEY A& Hrlsty] 9@ 9 AR 54 ZAHE= Table 1-4014 9 2
ot Atg Aol whE K EF AR BN A, Ze E A FFAA F Ao
F eS¢ & At 2gwd FEe 155-174%9 ¥R, AW 2.7-54%,
Za FFE 3.0-428%, F9L 037-064%2 B AR AR S
APH R ot o] AR Aol B B oA A HAFL Aol7t A

N

$ 2A% FFo] 549 40%2A WA B HoloA U
FP= vud ¥ 5 Y0 BUH dEe 24 Fel 321 F 30%2 M

Table 1-5¢] ZAALE W isoflavones & #F2 Tl o3 ZAE £ Aot
Ul7}A] F 2. isoflavone (IF) ¥ #Fvrg B A3 4| daidzin+tdaidzein ¥ genistin+
genistein®] H|&o] BlEEA EAUE Ao YEwTh F IF o] 162-504
mg/kg diet o FEIHRIL, 874 IF &% H7 2895 mg/kgol At

%A AR IF gael DAL ot Table 1-614 mFo] F2 Anel 3
7t dFadFge] wt F9EHY, £33 dFe dixd] g A 23L& F

>
fu
o
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At

2) 243 19 48 2 a3

2 A7oM 2AE U $EFA9 ARgn 33§
IRA YR "2 olyAT. B2 AUA A A vy $4F4 3 A
Be 5 £ & AR Ul AFdM BF 26-35F8 @ 2@
&) 82-85% i, 505% W 60-75% HEATH T Po] nPAHow 2 I
€ A7E A= TN gFgol BH1271% AZAT FuzZ HZd wEd 6
o] A8 (Bell 3} Weaver, 2002)°] 23} Hubbard, Hybro ¢ Ross A|7}x] E£9
TE A8y AYAA % Hen-day A3&= Aavzry) 3153 o 83%, 5053
67%E AR YUY &5 FFEL Aoz RIH7 AR 2% FFolF
I s

Instrong AHE3A A T3] AN E gho] G FA 2 GAFA G FAH
02 FAY AAAA FE BHolR ¥ AL FF AL Aol dAFHA F}7
Il GFd ot ALHU7] WEelgn Baddh Fo ok I ZAA
A SN A ols9 #AE 2=AE Pt gtk

TAARS] NG EFFol FAtel we & Aolg Holm YAtk Yo
FEFAE AFFAEG A G2 s Joerng itk FFse A #st
g2t AR A2 Hrlste AL Brbedich X %A gFHE Aux T
(A FF)FHe e gz o yehy vlad b gA A} ko) xolrt A
A ve AL FA ASE7H 438 odA ste 9o 9 & qith

Isoflavone (IF)+= o4 ZTEZ£9Q estrogen? &34 3 YeUEs E4A24 F2 dF
ue F3 |l AHEn. AF Ul IFY Aol AAe "X G B
AAHeE B2 A771 HAdoy 7t A7 ¢ wdd Aot &4
FA B =l Ame WA &7 HE 50 mg B=E AASNE AF kg@ 15
mg HE AHASE Ao et dgolA estrogend] F ol vj$ thdd AL
1 o oY estrogenic® ¥ HH/F TA Al WA F de 9

& 714 Bast vt B
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£
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o
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[
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)
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Table 1-2. Comparisons in egg shell quality among different broiler breeders

Farms or Egg Egg shell Specific Density  Breaking Breeds
Breeders weight Weight Thickness gravity (SWUSA) strength
gram gram mm mg/cm’ kg

A-1 67.6 6.12 0.339 1.0770 78.52 3.45 Avian

A-2 56.6 481 0.329 1.0744 70.18 331  Arbor A.
A-3 68.2 6.13 0.342 1.0716 78.35 331  Arbor A.
B-1 63.3 5.59 0.327 1.0617 75.23 3.08  Arbor A.

B-2 58.2 5.18 0.317 1.0644 74.04 3.20 Ross
C-1 529 5.05 0.324 1.0188 77.07 3.33 Ross
C-2 61.0 5.27 0.328 1.0224 75.55 3.16 Ross
C-3 485 4.67 0.333 1.0257 75.81 3.47 Ross
D-1 63.5 5.67 0.328 1.0563 76.02 3.14  Arbor A.
D-2 63.4 6.02 0.343 1.0620 79.24 3.39 Ross
Mean 60.3 545 0.331 1.0534 76.0 3.28 -

A-D Breeder farms.. 1-3 Flocks of bird.

Table 1-3. Correlation coefficients among the variables relating to egg shell

quality
Egg . . Shell Shell  Breaking
Items . SWUSA" Density . .
weight weight thickness strength
Egg weight -
SWUSA 0.658+ -
Density 0.432 0.071 -
Shell weight 0.925% 0.550 0.717% -

Shell thickness” 0.477 0320 0616 0.634x -
Breaking strength  0.246 0.003 0.335 0.009 0.569 -

! Shell weight per unit surface area (specific gravity)
% Shell thickness included outer shell membranes

*p < 0.05
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Ao 2 FYA KEFAI 3Fd HFHse AFEHE 180 gram AEE 5T
o o] E3 HEHOE 50 mg (30-90 mg) WE HFsHA "o

Table 1-4. Proximate composition of local commercial diets for broiler breeders

Feed mill companies

Components Mean+STD
A B C D E
____________ A
Moisture 11.2 11.7 113 12.7 10.6 115 + 08
C. protein  16.2 174 155 15.3 15.3 159 + 09
C. fat 2.7 54 34 29 4.0 37+ 11
C. fiber 40 438 39 36 3.8 40 = 05
C. ash 12.8 10.8 13.0 10.7 9.5 114 £ 15
NFE 531 49.9 53.0 54.7 56.9 535 + 26
Calcium 394 321 4.28 3.36 3.01 360 = 050
P, total 0.46 0.54 0.44 0.64 0.37 0.49 £ 0.10

Table 1-5. Isoflavones contents of local commercial diets for broiler breeders

Breeder L - S N
Diets Daidzin Genistin Daidzein Genistein Total
————————————— mg/kg e
A 246.6 192.6 76 56.7 503.5
B 1446 994 9.2 36.5 289.7
C 85.5 70.2 3.2 23.2 182.1
D 80.5 66.0 3.6 24.5 174.6
E 1625 115.2 119 46.3 3356
F 156.8 1145 84.8 11.0 367.1
G 150.6 117.9 6.4 36.6 3115
H 69.2 59.2 3.2 20.0 151.6

Mean 137.0+582  104.4+29 16.2+27.9 31.9+15.0 289.5+£1184
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Table 1-6. Isoflavone contents in raw feed ingredients

Ingredients Daidzin  Genistin Daidzein Genistein analj}(l).zed Origins
-- mg/kg air dry meter --
Soybean meal 5576 839.6 413.2 124.0 11 local
5776 761.2 2535 1142 1 Brazil
3239 3937 121.0 21.7 7 India
364.1 515.6 1570 314 1 China
Mean 455.8+130.4 6275+2084 236.2+130.6 72.8+53.8
Soy hulls 1625 151.0 59.9 218 2 local
Rapeseed meal 88.0 55.8 31.3 2.7 7 China
Cotton seed meal 6.1 146.2 9.9 N.D 3 China
Lupin seed 4.2 2.7 7.7 33 1 Australia
Lupin kernel 12.2 7.3 74 58 1 Australia
Palm meal 124 39 12.9 2.8 2 Indonesia
Corn, yellow 29 34 485 N.D 3 US.A.
3.2 3.0 231 N.D 9 China
Corn germ meal 46.0 20.5 175.8 17.8 4 local
Corn gluten meal 32.8 68.0 216.5 289 3 local
Corn gluten feed 8.9 42.6 181.6 56 1 local
Wheat ND N.D N.D N.D 1 Indonesia
Wheat flour 22.9 39 N.D N.D 1 local
Wheat bran 105 6.3 2.8 0.9 4 local
9.8 9.2 43 N.D 1 Indonesia
2. 43 20 A7 FFA(SFAE) AHE 94T AT
7 At =3
327 WY 2EA2Z AW FAY AWH A A4 BAAGHBL) AN

A% A7 YAHoe £V FL e AF PR AHS I8 AFE WA



Fasgon oRgoz Ue 2EdLE AW FA ANY A% PAE AT <
g sy

Y. a7 3 2 A
v @A=Z Yol A+

12 2L vzhe] £4 s % i vlug AAES HF AR FE Wzt
FA 249 AFAHE Foly] 9T Aot 23 AP dY 2EHZ HFHY
ZFAANA vg C7F E7tg AR U3 A3E AR E ALY self-selection 4]

o o9& AR 33 A vlER Cek B9 FA F97F FAY 9 2EH2
¢stel T FHA v FFS ALEES T3 AR Aeld. 43 A=
SEAE G duk ASEAZASAA g C E F7F 97 §E&I3TA A
A G- nXe FFS ZAEIET o] A 13000 9 FAE W
POl Zeldrh olE AYeAM AgE Bz F2 A IS WA L%
th 39 ¥F, dZ U= (SWUSA), ¢z 337 = (Instron) FAHL 1A XS]
AE 1,94 A8 T sdaid.

Wztol zZher &4 Y921 & 3 (atomic absorption spectrometry) ©] 9ol AME 319
¥ carbonates £ Y& ol&3te vlusAot Gz Zg FFE Bo VA =
A3t7] 93 Schleiber-Dietrich A& o] &3t Bagdat ikl W&o o 24
st oldsga s EASAUYG olAH o] ¢: JY' G BAZFEAN A
ol AYS vudd e TFE HHHoZ AMstE WEeld.

G5 GAFAE TR By EFFsA g gyer 387 A3
2S9E o] g3ldy. F#9 HTHRE  ultrasonic pulser/receiver (Krautkramer

o

pok

als

Model DMS 2; 150 MHz) ¢ transducer (3.2 mm diameter, 18 mm focal length,
center frequency : 22 MHz)E o] &3t 3UA FAlste] FI gL 73t o393
¢l Whow Zek xR 3 A A 0.001 mm 7HA dial gage (Mitutoyo Corp.)E
AMgEte SR E. AR dATE AASRY] A3 5% NaOH &4 1083 #X

dzte G i4E %0)=3z2FA (g/4%F (g) x 100

_45_



BAEY: 2E do]g & SAS program (SAS Institute, 1996)& ©]8&3l one-way
ANOVAY 93 #AE AF3AT. Mzt HH-S Tukey's testo] 93 p<0.05

TZ A vlzZegct .3 9 Pearson’s correlation coefficient® T3t
o A7 A% 2 1
D1xk Ad9: 3z F23 371 2 4z A4 3 PP AAE 948 97

7 4+ 2%

Hzha dzhetel vt AR §FE BAS AA}E Table 1-7914¢ 2o, 4z
S AT 379 2 FFe) 388%, UL 0.09% Hch AT TuAo] 99.3%
Atk olE AL dAHY FA 9NAS o ARHAM 2457 A duA=
A Aol a2y Zrake] TGN dig o AAE B
o|HR A EHrt.

Wd7he] 2 §FE Table 1-8149 2ok o) FEE ¢zt F A7 o TA
A ARE 471 9 ASAR BAE AolArh

Table 1-99l& ¢z FAE €8 3z a7 FA FAHA 22 Yy
EAGLT. o RS =AM FAHL ¢4 F2E dTEE BE AT7AEC] ¢AFA
£ AL VEAR ol & ot A R)E AAGA & FHE FA5
L 71 dEe 2 o] mAe FEE €7] AT AeUh

°] Table 1-99] data® 9% dZoo] ¥ dZehd vla 6AE o F744,
4z FAE A FA%nS AASA 1 FAT | oF 65% LAt A £ AT

PN

i
ra
o
2
X
o

o
3 Table 1-102 @2t FAE &8 4 S dAd(dR)e 28 74
o] FE o)&dleg FPel ulE YE(SWUSA), ¢, d3Z=E 53 ABAF
(correlation coefficient)S ZA}&L E Ao 37 wAA L F3 Bt

- 46 -



Table 1-7. Proximate composition of egg shell and membranes’

Component Egg shell Membranes®
- 9% dry matter -
Crude protein 222 £ 043 99.33 £ 0.54
Crude fat ND* ND
Crude fiber ND ND
Crude ash 9.68 + 1.06 0.67 £ 0.07
Calcium 38.82 £ 042 0.25 £ 0.10
Phosphorus 0.09 + 0.02 ND

! Values are means + STD (n=10)
? ND: not detected

3 . .
Membranes include inner and outer membranes.

AR £53 U FA 23AE olgatde W HF, YE(SWUSA), ¢
25 s S dkgote] 24X neh 34 @

AE o £ 37 FAE olgstEe o] o g A& 4FEHRE

o
pre)
=
i)
ol
1
'S
Lo
0%
i
e
B, )
N
-
=

TJ
in}
ne o
flo

o

2=
na

Table 1-119] &8 #5+% dAuwe] $AE 2qs: oz w75

o

ultrasonic AW 32 Wy o3 dial gage A&l 2% ZAHXE W

Az}l A ultrasonic ol 8.0%, dial gage Wil o]l 86%2 WolE Ho HAxzje] W
o] fj$ HL& Aojlz ¢ AUt AL Holm gt} T} o] ol FAE
AE "l FL Aolv, ultrasonic WH FA4o| 17t Furp BKdy] gEd A=

dial gage ¥l 9% ZHoE FRHE RS WY & AU
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Table 1-8. Comparison in egg shell calcium contents analysed by direct atomic

absorption spectrophotometry method and indirect carbonate content

measurement
Egg shell samples By AAS' (A) By carbonates (A-B)/A
method (B)
- 9% dry matter - - % -

1 35.17 34.30 247
2 36.99 36.33 1.78
3 38.52 37.66 2.23
4 36.97 36.99 -0.05
5 37.74 36.75 2.62
6 37.72 37.10 1.64
7 38.07 37.62 1.18
8 36.73 35.96 2.10
9 37.92 37.16 2.09
10 38.81 38.14 1.73
11 38.21 38.02 0.50
12 38.65 36.85 4.66
13 38.19 37.76 1.13
14 38.50 38.55 -0.13
15 38.53 38.60 -0.18
16 36.58 35.88 191
17 37.25 35.88 0.9
18 37.25 36.92 0.89
19 38.04 37.47 1.50
20 37.60 37.40 0.53
21 38.68 37.89 2.04
22 37.06 36.90 043
23 37.78 3741 0.98
24 37.92 36.69 3.24
Mean 37.70 37.13 151
Standard deviation 0.84 0.93 1.13
Coefficient of variance 2.23 2.50

' AAS: Atomic absorption spectrophotometry.
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Table 1-9. Proportional thickness of egg shell componentsl’ 2

Egg No. Egg Membranes Total
groups  of eggs shell Outer Inner Total thickness
————————————— mm X 10?% ———emmme—n

Based on egg weight

<70 grams 16 32337 22205 04+01 2506 348 + 42
70-72.5 18 34725 2504 0402 29+05 377 +28
725-75 12 350+x22 2404 0301 28+05 37724
>T5 14 3626 2503 0402 30+x04 38629
Mean+SD 60 343 +30 2404 0402 2805 371 £ 34
% 925 6.5 1.1 6.6 100

Based on specific gravity

<107 8 324+£28 2103 0301 24+03 34829
1.07-1.075 22 32832 2305 0301 2605 34+ 32
1.075-1.08 18 35219 24+£04 0502 2904 381 =22
>1.08 12 37020 28+04 0501 3204 402 =22
Mean+SD 60 343 30 24+04 0402 2805 371 34

! Data are mean values + STD

* Measure with a dial gage (Mitutoyo, Japan).

Table 1-10. Comparison of net shell thickness and total shell thickness with
membranes intact on regression with specific gravity, shell percent,

SWUSA, and shell breaking strength

Net shell thickness' Total shell thickness®
Egg shell h "

Regression Regression
parameter . .

equation r value equation r value
Specific gravity y=2353.0x-2163.2 0.67 y= 2240.9-2061.1 0.46
SWUSA’ y= 4.0x+51.6 091 y= 4.3x+50.0 0.69
Shell percent yv= 34.0x+60.6 0.88 y= 36.4x+60.4 0.66
Breaking strength y= 0.32x+269.9 0.65 y= 0.32x+284.7 0.47

! Without inner and outer membranes.
? With outer membranes intact.

3 Shell weight per unit surface area.
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Table 1-11. Comparison between an ultrasonic tester and a dial gage in measuring

egg shell thickness with or without shell membranes.

Dial gage®

Number of Ultrasonic tester

Egg shell thickness .
egg shells Tota] thickness Net thickness (net thickness)

—————————— mm x 107 —=-=-------
>360, mm x 107 8 3% + 9 367 £ 6 363 + 11
340-360 11 369 + 13 347 5 345 + 13
320-340 19 346 + 10 328 £ 6 324 + 9
300-320 8 326 + 11 311 £ 5 313 £ 10
<300 12 298 + 23 287 + 19 294 + 21
Mean *+ SD 58 345 + 34 326 + 28 326 + 26

! Values are means + STD.
? Dial thickness gage, Mitutoyo, Japan
3 Ultrasonic tester Krautkramer Model DMS 2, Germany

* Based on net shell thickness without membranes intact measured by dial gage

b 1% 29 1%

97 4 7k 12A ZHNE UATAS AERL QY] dEe] HAFA
249 WYL Eol7] AT ATE FIRYG. WMoz BATAS A% ¥R
o] Agel k FHE FAST UE olfE U% vzTe AAs 474 27

=

Ultrasonic A& ol&3td &4d 92454 © &3 A} d49e <
NaOH & A AA F dial gage= A3 B A3 vj$ v£d 23747 st &
F3 3 FASG 39 vF, 4k, AAZE T FHABAE ZAEE
Zr+oj gkl Ao Mg AA3E o F& FuAFI dEEh. ol 34T
128 o £ GAFAE ol &5t o) o A A7 AFHE E& F Yo
o o] g,

=
=

o
=1

oY
o

T
T
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2) 24 49: 69l 2242 Fds FANA sED C YR dE A
BE 24 AT

7H a7 As 2 3y

(1) 2-1 A3: 99 A=A et C A7 Atx A" 59 A

AE ZA: 385F#9 Arbor Acre $€F7 265. ME cage F&.

APAA 2 g D FAAES WgY CE 0 9 200 mg/kg FE2E A7
Ak o] Ay &7 2% AL gyt A2 A (BA 20%)E FAEH. Group
12 v C7F H7te AESY F9 9XE 13T FHE 8d T v9sHA
AEEY X A&IEE FHS AAT G 6¥ FA FUHY ARTFTAAM AHA
o ALE S A HER Col g 7 5o EAE 2AEIT
Group 2% HSHH 14d B¢ FA9 A8E AxE WY #¢2 sy As
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Table 1-12. Effect of feeder color on self-selection of diets added with vitamin C
in broiler breeder hens under heat stress at room temperature 20 ok

(experiment 2-1)

Feeder location

Group Means for Feed intake in each phase®
1 . or color added
number cognition . .. e . 3
with vitamin C Training Testing Total
- g/bird/day -

Group 1 Feeder Right(+) 929 +£ 11.7 931 £ 92 93.3 + 10.3

location Left(-) 87 + 180 949+ 73 904 + 14.3
Group 2 Feeder Black(+) - 92.7 £ 127 92.7 £ 127

colors White(-) - 935 + 11.0 935 + 11.0

'Birds of each group were 13 Arbor Acres breeding hens, 38 weeks of ages.

2Right and Left indicate direction of feeders located in front of cages. Black and
White indicate feeder surface color. (+) and (-) indicate the diets supplemented
with vitamin C (200 mg/kg) or not. |

*Means+STD of 13 measurements.

@) 2-2 49 A%

Table 1-13& Q% BALEAA Hetel C7b AZFEQAY, ARES] A42g vy
RolE HER C H7} AbRY Og HEEsF e 2tee 2t @ Table
1-14% 69 2ed2e 24 solA ek C7F @rtE AR HBEE 2AG 2
Solm, AR BF AATES AN F AR g Aol7h gk 2 o
o AMEZ wetwl C "k AR B MEEES HQ ASo] FASA FRIAY
omz oEg MAE AT TS BAsY
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HIERL Col tid wkgo] tE F ATFdA ¢Z FHo B¢ 54 A3 Table
1-159 A ¢} 2o} F AT EF dzdo] §4 257t 44 0% REE FotAd
A dzde] o8 A Aol duxle Aol #EHAUT. 2y HlE C7F Ho}
g AbE A d3ot 49 AT A dGFAY A AR v AdE AT
e dEHoz o AA vepds & 4 Utk Table 1-162 2 AHd ATolA
25 A H, 22AF 19 2 1084 FA9 Ao 25 2EF 2 w$sE=
pH, 714 £¢ 5 49 71X F5& AT Aot 22X oldd Hls) X 1
d wll SAAHD FAHL o A8 FH FENA EItAY AdHE Ao
Bojn, ol AL 1L A 1044 tha SdHe AFE Hojn Y. 98
o 9 pH/F 22 Ag o]de] 73001F oy M7 Fo 7.352 KA F5sA

109 Fo gA] 7.322 FB3H 3 (p<0.05), B pCOE m2Ag 23 Za
g oy pOE st

Table 1-13. Effects of feeder color on self-selection of diets added with vitamin C

in broiler breeder hens at room temperature 20C (experiment 2-2)

Group of birds based Nun;ber Feed intake by feeder color'
on vitamin C preference bi(;ds Red + Green - Total intake
- g/bird/day -
Total 24 497 + 181 60.0 £ 17.9 109.7 + 29.4
Preferred” 11 637 + 151 56.1 + 17.3 119.8 + 314
Not-preferred’ 13 39.0 + 13.7° 63.1 + 185 102.1 + 265

*» p<0.05. Means + STD.

' Red, Green: Feeder colors. (+) or (-) indicate diets added with vitamin C 200
mg/kg diet or not.

? Birds self-selected more diets from red colored feeders added with vitamin C.

® Birds self-selected more diets from green colored feeders without vitamin C.

- K3 -



Table 1-14. Effect of feeder color on self-selection of diets added with vitamin C

in broiler breeder hens under 32C room temperaxture1 (experiment

2-2)
Feeder color
Day
Red + Green - Total intake
- g/bird/day -

1 70.1 £ 284 89.6 + 26.6 159.7 + 34.8
2 88.0 + 334 796 = 326 1676 + 264
3 793 £ 320 770 = 315 156.3 + 24.8
4 83.1 = 30.2 69.7 + 276 1578 + 257
5 100.0 = 38.1 102.1 + 306 202.1 + 265
6 666 £ 27.7 742 + 25.7 140.7 + 186
7 780 £ 273 63.7 + 33.2 1417 + 186
8 933 = 352 886 + 34.6 1818 + 254
Average - 829 = 115 806 = 123 1635 + 152

'"Red and Green: Feeders colored with red or green. + or - indicate the diets
added with vitamin C 200 or 0 mg/kg. The feeder locations were rotated
everyday.

MeanstSTD of 26 measurements. No differences exist between feeder colors.
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Table 1-15. Effects of self-selection of diets added with vitamin C on egg shell

quality in broiler breeding hens under room temperature 32°C during

a 8-day pre-testing and a 10-day testing period' (experiment 2-2)

Group of birds based on vitamin C preference

Preferred’

Not—preferred4

Measurement  Pre-testing ) .
Testing period

Pre-testing . .
Testing period

period period
\ . % \ . %
20T 32T 20T 32T
Change Change
Thickness, mm 0340 + 0.019* 0320 + 0017° - 59 0352 + 0018 0326 + 0.021° - 74

Breaking

3.23 £ 049 2.88 + 047 -10.8
strength, kg

Specific gravity 1071 + 0.007 1.069 + 0.005 - 0.2

Shell percent, % 878 + 0.58 850 £ 0.37 - 32
SWUSA' mg/cm® 773 + 5.4 742 £ 41 - 4.0
Egg weight, g 709 + 54 688 + 5.9 - 3.0

328 = 0.40° 277 + 0.38° -155

+

1.076 + 0.004* 1.067 + 0.009° - 0.8

915 £ 047° 8.62 + 0.63° - 58

81.0 + 4.1° 755 £ 53° - 68

722 + 19° 693 + 1.2° - 4.0

*"Means with no common superscripts between different period within the

same group of birds are significantly different (P<0.05).

' Means*STD of all the eggs during the experiment.

? Shell weight per unit surface area.

3 Refer to Table 1-14.
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Table 1-16. Effects of heat stress on blood parameters of broiler breeding hens at

room temperature 32°C for 10 days'(experiment 2-2)

Item Unit Day 0 (20C) Day 1 (32TC) Day 10 (327T)
pH 730 £ 0.07° 735+ 007 732 £+ 005°
pCO:» mmHg 56.41 + 870 4921 + 857 5256 + 843
pO2 mmHg 3676 + 9.74 3884 + 9.09 36.22 + 11.13
HCOsact mmol/L 2686 + 3.37 2608 + 1.9 2600 + 212
HCOsstd mmol/. 2280 + 3.39 2340 + 184 2299 + 167
tCO2 mmol/L. 2858 + 3.49 2759 + 211 2760 + 234
BEw mmol/L 013 + 394 026 £ 195 -0.30 £+ 0.00
BE(B) mmol/L. 077 £+ 4.15 024 + 231 -0.79 + 1.86
BE(ecf)  mmol/L 063 + 432° 076 + 263 049 + 282
OzSAT % 60.47 + 17.17 67.04 = 17.27 60.08 + 20.49

*b p<0.05. MeanstSTD (n=12)
' tCO2 = total carbon dioxide; HCOs act = bicarbonate actual; HCOs std=bicarconate
standard; BEvv =base excess volume/volume; BE(B)=base excess of blood;

BE(ecf)=base excess of extracellular fluid; OsSAT= oxygen saturation.
o) 2z Ao 2@

(1) 2-1 49

& 9% B9 g dgrune Toe) sl vz RuPE, ¢ Us
(SWUSA), ¥2¢, #1353 Fdidos o $& 4RBAS gk ot ¥oz2 v
ZEY AFNA A Yoz AgHT Qi B Rdug go) HHte

PHET £5E dgne FAE 2ASE Ao § F& AF Pele A 2

4



micro
meter dial gageo] <]

A

T

a7

=z
TI:E]—

o
| — -
% % oo
T 8 TR Roop
o eV UL ﬂvﬁ = ETu oﬂu =
TS w ! W - g =X @
T Jo © g 5 F T ok w ofp
= 5 B= v _— oo A=
2 w0 4o I oy N S = =
= & oo o Do i ) G N
s & w S i ~ o ey ~ ¥ =
s = .1r B o] e . N = = PR ~
Cil: o o 2 N o 5 = =4 T i Lo
.
£ _ N e MM Mo ol X M Moo - Mo
o = T o Y y Mrm =0 " o IS = 9 =
Moo ™ &l _ oo =) = o _ e N T
o fIA_I .Oﬁ & = 0 3 = =t ‘HA_I = Z,._ z_l g
x & wwm% o o B oo %msﬂ%
s el mrm o T = N do K T e dr do . 1 = du
™ o ~ B Mo Ha o M T 73 % o o °F ooy PO
i S e > T X o Y == B2 mm
o 5o N R T o ° . 5 T o A4 ® T
. WL = o W ﬁ BT = 2 v 9 do © m; - & 3
AT Ur H W Y= To AR Mo V 3 Wm A o R =W e oF
N T 25 WO w o= oW ® 2 E T
» 0w mmeﬁlﬁl FE & nyn%yﬂ%%
S 5 T r o o ST oo m o ® . 3 AR AR
o S B oA oo B o gy & p oo U
IEE IS poEsd fp 0 I AR RES:
s Yoz A o v w5 TE e a T
@1,@ c%ﬂmw %Qz% P wo w%&% )
o oS 1] . H 0 _ va " o0 ny w
N R 3 = s W ~ = TN uo = kOB K ~ W
N = [} O_E a i &) ™ m.NE < W # N o vﬁ Z.# i ~
) Bor NN e R T o o o R e
_ X =~ ey —_ N o B o & X = B = ™ -
T o N = =T o B T iorm il o N SIA ™~ %H
10% N wroogrw S o) G %1@4:&,
T ST & x 9 x B om 7 gy TE 1 W (| e n X o P B
® o ® )M%ﬁ%] 5 o < w7 7 2 8 & B
Fo X R Y W - " W (Y oI x W
ox N> T o o 1 e _ Mo mx 5 ok m o
. A Mo = F LUBY o = o A o< o o o - + W~
= To i~ O Q| — o) of o OOX
) T oo AR Ty R - o P . mo ~ K ok
d X oTw B % T - e 1 P B TN o F
T T B o R GE X f k N GE
M = il o o T X < n Y i
o] w Hoom o= — 1 o T E el =
MR ! o) S = W T F % Mo = A
Oga EE — el - & — o\ .. T LN
= = N my ™ W i ™
5 Rl b m E ooz ol
L w o= XMW
N ) p ©
WO F oz
s ﬂhﬂl ﬂor

- 57 -



of BlEY Cx B HdrtsoiglAl ggkoy vEY EE 50 [U/kg diet F502 3
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Monocytes

Fig. 1-3. Types of avian leukocytes
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Table 1-17. Effect of dietary vitamins C and E on layer performances under heat

stress conditions of 32 C'(experiment 2-3)

Treatment Egg weight Egg production Feed intake Mortality
g % g/bird/day %

Week 1

Basal Diet 626 + 1.9 413 = 60 1292 + 50 200 = 144

B.D. + vitamin C’ 628 + 14 513 + 16.8 1319 £ 83 150 £ 129

BD. + vitamin E’ 635 + 19 454 + 88 131.2 + 166 125 + 96

BD. +C + E’ 649 £ 2.0 521 + 37 1275 + 11.0 100 + 82

Week 2

Basal Diet 627 + 1.7 20.3 + 10.0 1284 + 87

B.D. + vitamin C 62.6 = 2.2 244 + 140 136.3 £ 239

B.D. + vitamin E 62.5 £ 0.8 253+ 96 13777 £ 119

BD. + C+E 645 + 36 349+ 73 1377 £ 36

Week 3

Basal Diet 60.3 £ 1.8 117 £ 97 126.7 £ 10.3

B.D. + vitamin C 62.6 + 3.8 171 + 125 126.2 £ 106

B.D. + vitamin E 61.1 = 29 177 £ 123 1340 + 237

BD.+C+E 662 + 57 283 £ 54 1258 + 8.2

' Means STD.

2 Hen-day egg production

* Vitamin C and E were added at levels of 200 and 250 mg/kg diet, respectively.
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Table 1-18. Effects of dietary vitamin C and E on egg weight, specific gravity
and breaking strength under heat stress at room temperature 32°C for

3 weeks' (experiment 2-3)

. o . Breaking
Treaatment Egg weight Specific gravity
strength
g kg % Week 0O
Week 0 )
Basal Diet 635 + 4.7 1.066 £ 0.005 3.19 = 053 100.0
B.D. + vit. C° 64.8 + 46 1.062 + 0.008 3.02 + 0.48 100.0
B.D. + vit. E’ 63.7 + 4.7 1.066 + 0.005 298 + 0.33 100.0
BD. + C+E 653238 1.063 + 0.011 3.05 + 064 100.0
Week 1
Basal Diet 640 * 5.0 1.066 + 0.007 2.69 + 052 84.3
B.D. + vit. C 62.3 + 4.4 1.065 £ 0.005 2.70 £ 0.37 89.4
BD. + vit. E 636 + 47 1.065 + 0.009 263 + 0.40 88.3
BD.+C+E 64.7 + 45 1.067 + 0.005 293 £ 0.38 96.1
Week 2
Basal Diet 629 + 4.2 1.057 + 0.012° 258 + 0.70° 80.9
BD. + vit. C 649 + 2.6 1.063 £ 0.014* 299 + 0.36™ 99.0
B.D. + vit. E 632 + 4.0 1.069 £ 0.007° 3.00 £ 058" 100.7
BD.+C+E 658 + 3.1 1.068 = 0.007° 3.15 + 043° 102.6
Week 3
Basal Diet 59.8 + 4.6° 1.064 £ 0.010 259 £ 0.72° 81.2
B.D. + vit. C 635 t 53° 1.066 + 0.005 2.90 + 0.54% 96.0
BD. + vit. E 610 + 59° 1.062 + 0.015 281 + 0.39% 94.3
BD. +C+E 66.1 + 4.1° 1.068 = 0.007 3.15 + 043° 103.3
Week 1 to 3
Basal Diet 62.2 + 4.9° 1.062 + 0.010° 262 + 0.64° 82.1
B.D. + vit. C 636 + 42° 1.065 + 0.009° 286 + 043" 94.7
B.D. + vit. E 626 + 49% 1.065 £ 0.011*° 281 + 0.49* 94.3
BD. +C+E 656 + 39° 1.068 = 0.009° 3.07 + 049° 100.7

*> Means in a column with no common superscripts are significantly
different(p<0.05).

' Means+STD (n=30)

? Vitamins C and E were added at levels of 200 and 250 mg/kg diet, respectively.
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Table 1-19. Effects of dietary vitamin C and E on egg shell percent, SWUSA and
thickness under heat stress at room temperature 32C for 3 weeks'

(experiment 2-3)

Treatment Shell percent SWUSA? Thickness

% mg/cm’ mm %Week 0
Week 0
Basal Diet 869 + 0.71 743 + A7 0.352 + 0.015 100.0
B.D. + vit. C’ 825 + 0.93 707 + 81 0.335 + 0.034 100.0
B.D. + vit. E® 846 + 0.75 721 + 69 0.343 + 0.035 100.0
BD. + C + E’ 832 + 1.23 716 + 111 0.343 + 0.047 100.0
Week 1
Basal Diet 831 + 0.90 710 + 7.3 0.336 + 0.031 9%.5
B.D. + vit. C 841 + 0.70 718 + 59 0.331 + 0.035 98.8
BD. + vit. E 841 + 0.87 692 £ 79 0.329 * 0.033 98.8
BD. +C+E 847 + 0.71 726 + 59 0.344 + 0.031 100.6
Week 2
Basal Diet 788 + 1.02 669 + 81° 0.318 + 0.035 90.3
B.D. + vit. C 828 + 0.58 674 + 47° 0331 £ 0.028 98.8
BD. + vit. E 860 + 1.04 727 + 85° 0.340 + 0.043 99.1
BD. +C+E 825 + 0.84 709 + 7.3° 0.344 + 0.038 100.3
Week 3
Basal Diet 810 + 0.92 678 + 7.4° 0.326 + 0.037 926
B.D. + vit. C 841 + 053 717 + 52 0337 + 0.023 100.6
BD. + vit. E 834 + 1.16 704 + 83° 0.334 + 0.045 97.4
BD.+C+E 863 + 0.92 744 + 17° 0.351 + 0.028 102.3
Week 1 to 3
Basal Diet 810 + 0.95 686 + 7.7 0.327 + 0.034°
BD. + vit. C 837 + 0.60 703 + 52% 0.333 + 0.028%
B.D. + vit. E 834 + 1.03 707 £ 89  0.334 + 0.040™
BD. +C+E 845 + 0.83 726 + 71° 0.346 + 0.033"

*® Means in column with no common superscripts are significantly different
(P<0.05).

' Means+STD (n=30)

* SWUSA = shell weight per unit surface area

® Levels of vitamins C and E supplemented to the diets were 200 and 250 mg/kg
diet, respectively.
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Table 1-20. Effects of dietary vitamins C and E on tibia bone measurements

under heat stress by room temperature 32T for three
weeks' (experiment 2-3)
Tibia
Treatment Body weight
Weight Length Breaking strength
- g - - g- - cm - - kg -

Basal Diet 3762 + 343 22.81 + 0.77 122 £ 04 2991 + 2.12°
B.D.+vitamin C° 3890 + 254 23.44 £ 0.87 122 £ 0.2 37.16 £ 2.91°
B.D.+vitamin E* 3889 * 391 2252 £ 1.03 122 £ 0.2 29.22 + 7.86°
B.D.+C+E* 4049 + 451 2359 = 067 123 £ 0.1 3352 + 475"

*> Means in column with no common superscripts are significantly different

(P<0.05).

! Values are means + standard deviation of thirty samples

? Basal diet + vitamin C (200 mg/kg diet)
% Basal diet + vitamin E (250 mg/kg diet)

* Basal diet + vitamin C (200 mg/kg diet) + vitamin E(250 mg/kg diet)
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Table 1-21. Effects of dietary vitamin C and E on differential white blood cells

under heat stress by environmental temperature 32°C'(experiment 2-3)

Treatment Week 1 Week 2 Week 3
- % -

Heterophill

Basal Diet 645 = 57 59.3 £ 48 580 £ 59
BD. + vit. C* 578 £ 59 543 + 65 538 £ 56
BD. + vit. E 568 £ 3.3 60.3 = 57 558 + 7.2
BD. + C + E* 528 + 69 548 + 6.6 54.8 + 48
Lymphocyte

Basal Diet 295 + 55 203 £ 75 31.0 £ 47
B.D. + vit. C 356 + 54 355 + 82 36.0 + 45
B.D. + vit. E 364 + 4.1 31.0 + 89 314 £ 70
BD +C+E 394 = 88 370 £ 53 348 £ 24
Eosinophill

Basal Diet 18 £ 05 3728 6.2 £ 57
B.D. + vit. C 10 = 1.2 40 = 21 50 £ 32
B.D. + vit. E 20 £ 17 18 £ 1.1 6.2 £ 2.0
BD +C+E 40 £ 29 32 £ 38 54 £ 20
Basophill

Basal Diet 05 £ 06 1.0 £ 0.8 00 = 0.0
BD. + vit. C 02 + 04 03 04 04 £ 05
BD. + vit. E 06 £ 09 03 04 04 £ 05
BD. +C+E 04 £ 05 08 £ 0.8 08 £ 13
Monocyte

Basal Diet 38 £ 1.0 6.7 £ 3.3 48 + 18
B.D. + vit. C 54 + 23 6.0 £ 1.3 48 + 15
BD. + vit. E 42 £+ 19 68 + 28 6.2 + 0.8
BD. +C+E 34 + 01 40 £ 20 42 £ 1.1
H/L ratio

Basal Diet 23 £ 06 25+ 12 19 + 04
B.D. + vit. C 1.7 + 04 26 £ 02 15+ 03
B.D. + vit. E 16 £+ 0.3 25 £ 04 19 £ 09
BD. +C+E 15 + 05 15 + 04 16 + 02

' Means+STD (n=5). No significant differences appeared among dietary groups.
Average levels of heterophils before and after the heat treatment were 33.7 and
58.3%, those of lymphocytes 59.7 and 33.5%, and H/L ratios 0.6 and 1.9, /
respectively.

? Levels of vitamins C and E added to the diets were 200 and 250 mg/kg diet,

respectively.
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' A 202 W

!

) 438 2%

AR71HE 27 A FVE re] ANAE AEFAT Tabl 1-2244 & A&
&, g HER E #Hrlwo] AdiFoz Axd 43E Hola glov kg
o7 FANOZ FF Aole YUY Table 1-23+= FZrEFR ] H7EE AT o7
7HA 8 ZAFRE RAF3 Joh b, 95, ¢, AR E, d4E52 497
Zre Zelzh Ak a8y dAFAE BE J|zbEet dzTe] s erskar, BliEd
ER7htol 714 FAYY (p<0.05). HE®l C /e 2 Fhelglth of AN
dF H/L ratiof ZAMSI2Y RE APTNA 0622 DAsA YElWT (Table
1-24).

e

N

2
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Table 1-22. Effects of dietary vitamin C and E on egg production, cracked egg
ratio, and mortality under normal temperature in broiler breeding hens

during a 4-week-period on a commercial farm (experiment 2-4)

Phase 1 (Week 0 to 2) Phase 1 (Week 3 to 4) Phase 1 (Week 0O to 4)

Measurement

BD BD+C' BD+E' BD BD+C BD+E BD BD+C BD+E

Egg production,% 6740 6550 61.10 6290 6150 58.10 65.15 6350 59.69

Cracked egg, % 0.95 0.87 1.50 1.00 1.00 1.60 0.98 0.94 155

Mortality, % 0.24 017 0.19 0.24 0.14 0.14 0.23 0.15 0.17

' Basal diets added with vitamins C and E at levels of 200 and 250 mg/kg diet,

respectively.

e 43 49 13

dit FA F7tAA AvbAA ARG 2=z UEY] S8FACA vER CY E
7F A7t AR E H93 RS o AEe gdgoA] dzwd v ofw AFgS &
A% F A 1311/} Hzhe] A Z et GAFAdAE HER JMEE] & F
< A3e 2T 01%71] daed FFAY JHo] dA&A g AL FdE
B R A #Elxde 3 o gl A9Hr] dEedy dddd. ¥F9
heterophyll ¥} lymphcyted] B &S EHAE @ ZFrlsts 8QQoj2z B 47
#R2=7t AT A FAEA 071 @ Fol H/L ratiod] o® W37t HelA
Be A 29 A Azt

2 AFe 9 AR 2EdA R HEY Co HUt dAEE A"+ US

Bt g2 AudA v CE $88 & e 8ot #AFL=E/ UF =
< We 2EdH2 s vgvl Co ool BelA 7] Wi FrtE FF3E A
o] AFAY + Avh 2y ANt LEZXHAME F/2 FFHE HENY &35}
Yetue e Su o
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Table 1-23. Effects of dietary vitamins C and E on egg shell quality from broiler

breeding hens under normal temperaturel(experiment 2-4)

Measurement. B.D. BD. + C° BD. +E°
Week 2nd

Egg weight, g 661 = 35 66.7 <+ 4.2 666 £ 41
Specific gravity 1.076 + 0.005 1.074 + 0.005 1.076 + 0.005
Shell color score” 70 £ 18 65 22 62 =£17
Breaking strength, kg = 2.83 % 050 295 + 053 304 £ 052
Shell percent, % 871 + 068 865 =+ 0.67 88 £ 0.72
SWUSA®, mg/cm® 752 +56 748 + 56 766 =57
Thickness, mm 0.358 + 0.024° 0.364 + 0.024% 0.370 + 0.026°
Week 4th

Egg weight, g 677 + 28 672 * 35 676 + 39
Specific gravity 1.071 + 0.009 1.071 £ 0.008 1.072 £ 0.009
Shell color score” 64 21 64 + 17 64 +20
Breaking strength, kg 273 + 0.58 284 £ 053 298 + 056
Shell percent, % 867 = 0.70 864 + 0.66 880 + 0.68
SWUSA®, mg/cm’ 754 £ 63 750 £ 62 765 *58
Thickness, mm 0.353 + 0.03 0.360 + 0.027*° 0.368 + 0.026°
Week 2 + 4 average

Egg weight, g 669 <+ 33 670 =+ 39 671 =+ 40
Specicfic gravity 1.073 + 0.008 1.072 + 0.007 1.074 + 0.008
Shell color score’ 67 * 20 65 =19 63 *19
Breaking strength, kg = 278 % 054° 290 + 053° 301 + 053°
Shell percent, % 869 =+ 0.68 865 = 066 883 + 0.69
SWUSA®, mg/cm” 753 £59 749 £ 58 765 +57
Thickness, mm 0.356 + 0.027° 0.362 + 0.025% 0.369 + 0.026°

*®> Means in a low no common superscripts are significantly different (P>0.05).

' Means*STD (n=60)

? SWUSA: shell weight per unit surface area

° Basal diets added with vitamins C and E at levels of 200 and 250 mg/kg diet,

respectively.
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Table 1-24. Effects of dietary vitamin C and E on differential avian white blood
cells and H/L ratio of broiler breeding hens under normal temperature

on a commercial farm' (experiment 2-4)

Blood cell Basal Diet BD. + C* BD. + E’
~ o -

Heterophill 35.3 + 1.7 355 + 37 35.0 + 4.2
Lymphocycle 593 + 26 573 £ 29 578 + 3.3
Eosinophill 08 + 05 1.0 £ 00 1.0 £ 00
Basophill _ ND° ND ND

Monocyte 48 £ 05 63 10 66 £ 17
H/L ratio® 06 + 0.1 0.6 = 0.1 06 + 0.1

' MeanstSTD (n=4)

? Basal diets added with vitamins C and E at levels of 200 and 250 mg/kg diet,
respectively.

% H/L ratio = heterophill:lymphocyte ratio

* ND= not detected

% 43 29 ¥ 23

AE 2¢ 7Y dAHAGEEE) NAE FHoR e dFAY AT ¢
Joz o] sttt

12 A dAFAY FALHES Mdst@ed 494 AAM ds dE
of &Y AFAVE Rug dAFAE &5 dAFAA drdAdvte]l 3
data vt dF AFAIE R FAE A A7) $938) plasma spray HAE AH&st
Roy ol mig- a7t 4 Agujyt dod Aotk 2 dATdAE @b &

A A AAPE dhel 9% dzg AAGE BUe TR, 1 ZAAE 29

e

r°*'

o 5% Y FAE A4S W 0E ud BN o & guwAt a3
5
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23 AYPME Qut & FE= g9 2EH2AE BuYE SEA4A HET C
A7MAES 4 A7t YdeAE FAdFAEAT. AHEE Y color coding EE A
FAL T3 vER C/F At ARE PEsed =8 2 ¢ g3 dddHE
e F939oy self-selectionol 9 FEHQ AHAFoZE o HERC A
AN37F BolA @ity a3y n2AXAGA HlEw C7F HUtE AfgE H RO
AHT FAY ADLS HAHTAA A Ad Hl& dZE At ¥AHE &
77t BE.

Bl el C7b dE7be AR 93 B4R A $A Zde 33 AFAAE YE
Wt 32 4@ HlEY C 9o vew EE 247, B $FLE HM® AEE
1L B4 FANA FA4E 2oty 1 Ax FAAA HEgWl Co HF &AH
Wak olya) HlEY Ex 593 E%E ngov, TR vEtRY FF ATt A%
4527 (synergistic effect) 7HAE #RHAG. 1 by AF@HL It TAFZ
A 3z AP FEEZ Fsty YuteE FANAM F A vENY H7F ERE
AR 27 A% RAolgrh oo FALEE HT AH 20% FERT o] A
A vlEl E9 HutEoA v Adazmst sbg Fsken vEd Ce F¢9
AL B

e C ARV 12 2Ed 2 g AE w1
BAAA 12 ’\Eiﬂ’\«] Wz gy #% dF ARELS I =4 Hogo
e Ce el Ayl 40l | & it HEwot dNFoR 1 I
gde THY 2E4AE wow FEAA HEY Co f7Fe] IA wopdo 1

EYAE FHeEY 28d quxge BAE 93] gluconeogenesis?t &
W 2ok e ©]E 9% adrenal hormoned Aol ulelwl C7b EFH o7l HE
ojth. HIElYl CE ol9ol= FZolA vlEtW Dso| #Aste] FLF cofactor TS
gk gt gelA e 222 AF WA ve C7F 2ZHA calcitrioll ¥
o) WalHo] dztolu} Wl calcificatione] EFs] A 4 ok HER Ce AW
ZAH e vEo] olyrl o e 2EY2AE B3 Y& VT 5 FACAA A
& FTFHE Havk ok

A B AdpoA B weER Eo dAF A A adE dA 2 A9l
E7bss g gy go] 288 £ £ A& Aotk HEW Co HE¥ E€ EF
AM ZF2F FistA 42& s wE? Ex HEY Cof 33 HEE 93
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AA E 5 e A4 k. w8 Heg E 434 g8 dddo] AasE A
& HEY B9 AR A 2ol osA 2y moh wete Co "k mdel oF 1
AH EARIE B 5 Yg Aotk o)A BHAA B AFME uewl Eo v

-

B Col th¥ sparing effect’t 9t A& #18 my] sl Wl ve FFL
ZASE oY T A BRI A
AEE

E
hood AR e cEdzY $AEL #8AL & AEAd WP AE oz
F7a77 Boay,

3. 49 3: 479 dAA AAS A AF

°] 48L& £8&F A cold chamber H¢9 ARZ HFHA FP& 34 X

&

7t 47 54

A7 AS 2EVH ARHAF H A nX e dF¥FRA

.o a3+ 3y 2 A5

DAY T 445y $834 F

2) 23 A AR AgY WE 3
Cold chamber A%}, 37 2% Z& (HAX 10-2B% 7+A])
47} & ~cold exposure(4 ¥ 15%), cross-over designoll 2|3 A7
169g] -8t L&A (air conditionerel 28 H# 20= #X) A2

HERl C & E #7t

ZAMEHE~ stress biomarker &AF (29 H/L ratio, corticosterone)

serum alkaline phosphatase activity

97l A (RA, HARE, vF, YEF)

g, A7 A3 A7 38 BV Cold chambere] A& GANA HAL 24
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4. 23 4: A8 phytochemicals 471 A9 22 493y FI& dA44dd v
A= 9%

7t. AT £3

AR () Fuh)d] E0)9 %= phytochemicals & £3| estrogen® M]3 77}t e
239 isoflavone 7t & §Ag @ FAAN A 2 dGFHAA vAE I
g zAEAT ABE oA §A Wold (13 AQ), FHery 24 2439 R &
A (33 AH)TE ol &3 A A AA AIFAFE S A

U, 13 23: AWl A isoflavone HFHF Zol7t W o] M=
K

D AR 2 ¥y

A3 FE: Arbor Acre®, 193, 92 224 + + F3 224 = MB ¥

Ay AA L AE: I AgAEdAM AR g dUhge A7 103 20%E =
Hatd YFutezREY & IF §3FS 224 194 € 335 mg/kg o F FELE UE
Atk TR ATl 4B F1 zk wiEFy e b WolgE 11 ¥l &R 567
2wl xstAch APALE(Table 1-25) NRC AFF R F(1994)o) Estdoy Ca ¥
Q7 80% F O F marginaldtAl 2R AIA AR 9 estrogenic AR IF)l ¢
Ca 27 @40 dWsA HEIEE Ak 37 &A @7, F7] AR 2A
9 x, F 577 AFHAh

b o

o

2) 43 A

kel o8 IF g%l 24Y ARE AFT §A9 448 AREAF 2
Table 1-26914¢ 2} IF HAFL F 55 T Low IF AHETANA 117 mg,
High IFT*2 19.3 mg/bird/day Ath. AEAHAFS AF7] AlgdA 2F ATt
o o7k Gich. 2t FAFE @71 Low IFFo] High IFT ol Bl 20.704
17.3 g/bird/day 2 23 A o E%c}.
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Table 1-25. Formulation of experimental diets containing different levels of

isoflavone (experiment 4-1)

Isoflavone levels in the diet

Ingredients
Low isoflavone diet High isoflavone diet
- % -

Soybean meal 10.00 20.00
Corn 51.70 4991
Corn gluten 10.96 5.90
Canola meal 17.00 15.00
Wheat bran 3.00 1.80
Soybean oil 4.30 450
Methionine(50%) 0.25 0.33
Lysine(80%) 0.33 0.11
Limestone 0.15 0.14
Others' 2.31 2.31
Total 100.00 100.00
Calculated values

ME, kcal/kg 3064.7 3065.7
Crude protein, % 22.05 22.10
Calcium, % 0.80 0.80
Available phosphorus, % 0.45 0.45
Total isoflavone’ mg/kg 193.8 335.3
GE+GI, mg/kg 89.4 168.9
DE+DI, mg/kg 104.3 166.4

! Contained tricalcium phosphate 1.5; NaCl 0.3; vitamin mix 0.06; mineral mix 0.10;
choline chloride 0.20; Clinacox 0.05; Chlorotetracycline 0.10.

% Total isoflavones = GE(genistein)+GlI(genistin)+DE(daidzein)+DI(daidzin)
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3o IF §2S EAHE 2% A7 AR F7A 2 F7 @35 IF 5=
of FEstA WNdES & F Yok IF ATl SA H, 18, ¥ 22 A% A4

B v JFE AN ARE Table 1-27904 9 2}

A Ariet F7IAR AR AA 2@ 2AH F A ¢33 =3 SA9
ARG BRI FFo] WA FFS G AETAE ZAo7t doevk A gd
WallMEe Rolx @itk AE(tibia)d ZHeol, FA, LE(femur)d JEFFTLS
Table 1-281 M ¢} o] IF Ao et KA FHolu Fdd ©& o7t ol
Aok 2y 3% we FRAAM Low IFZol ¥l3 High IFT9] S2x5& o 2%
i, Ca 32 o Bk Ca¥#Fe 553 = F3 A High IFAFHTl fFesHA
9 g%t (p<0.05).

4 SANA 33 55 Lo AFHE B =9 breaking strength 9} stiffness& &
A& A3 High IF AT ®e A3 =7 Low IF AFw W& 34 o 23k
oy EAAA 94L& AUt Table 1-29914 &% alkaline phosphatase &4 9]
3%% W High IFZA foaA o dgod 55dde 5 2Fx3tal o7t §
At
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Table 1-26. Feed intake, body weight gain and feed/gain ratio of broiler chicks fed

the diets containing different levels of isoflavones (experiment 4-1)

Isoflavone levels in the diet

Measurements
Low isoflavone diet High isoflavone diet
1~ 3 weeks
Feed intake, g/bird/day 404 + 69" 346 * 05
Total isoflavone intake, 78 + L9 116+ 09°
mg/bird/day
Body weight gain, g/bird/day 207 1.8 173 + 1.3
Feed / gain ratio 195 + 0.2 201 + 0.2°
3 7 5 weeks
Feed intake, g/bird/day 8.5 = 54" 871 £ 159
Total isoflavone intake, 166 + 1.0° 209 + 53°
mg/bird/day
Body weight gain, g/bird/day 350 + 34 377 10
Feed / gain ratio 245 £ 0.1 232 £ 05
0~ 5 weeks
Feed intake, g/bird/day 60.2 = 25 576 + 71
Total isoflavone intake, a b
. 11.7 + 05 193 + 24
mg/bird/day
Body weight gain, g/bird/day 313 £ 09 31.0 + 09
Feed / gain ratio 192 £ 0.1 186 + 0.3
» P p <0.05.

! Means * STD
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Table 1-27. Abdominal fat, comb and testicles or ovary weight of chicks fed the

diets containing different levels of isoﬂavonel(experiment 4-1)

Isoflavone levels in the diet

Measurements
Low isoflavone diet High isoflavone diet

- 100g body weight basis —

3-week-old
Abdominal fat, g
Male 0.75 + 0.26" 078 = 0.24
Female 0.87 + 0.46 083 £ 037
Comb, mg
Male 26 =7 25+ 8
Female 16 + 5 15+ 3
Testicles, mg 25 + 4 23 £5
Ovary, mg 25 +9 21 £ 5
S-week-old
Abdominal fat, g
Male 0.85 + 0.48 0.89 = 0.37
Female 0.79 + 0.08 0.79 + 0.23
Comb, mg
Male 33 +£10 29 + 11
Female 14 + 3 14 + 4
Testicles, mg 19+ 5 24 + 11
Ovary, mg 20 + 3 24 £ 8

Y Mean SD values of 8 chicks

No significant differences among the treatment within each dietary group.
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Table 1-28. Bone length, wet weight, ash, density and Ca content of broiler chicks
fed the diets containing different levels of isoﬂavonel(experiment 4-1)

Isoflavone levels in the diet

Measurements in bone

Low isoflavone diet High isoflavone diet
3- week-old
Tibia
Length, mm
Male 627 + 2.0 623 =15
Female 648 = 3.1 609 £ 2.2
Wet Weight, g/100g body
weight
Male 097 £ 0.07 096 = 0.05
Female 093 £ 0.09 090 + 0.04
Density, g/cm3 Male
Male 1.26 + 0.06" 1.19 + 0.05°
Female 124 + 0.05 1.22 + 0.07
Femur
Ash, %
Male 486 * 0.7 480 <+ 0.8
Female 479 £ 1.1 472 £ 1.1
Ca, mg/g fat free dry matter
Male 1786 + 3.3° 184 £ 7.7°
Female 1768 + 8.2 1825 = 6.3
5-week-old
Tibia
Length, mm
Male 849 =+ 21 8.3 = 3.7
Female 8.2 + 30 864 = 39
Wet Weight, g/100g body
weight
Male 098 + 0.12 094 £ 0.10
Female 084 + 0.10 0.86 £ 0.06
Density, g/cm3 Male
Male 1.34 + 0.04 1.33 + 0.06
Female 1.29 + 0.09 1.35 + 0.06
Femur
Ash, %
Male 489 = 158 494 +10
Female 492 + 14 484 * 09
Ca, mg/g fat free dry matter
Male 1793 + 87° 1851 £ 7.3°
Female 1806 + 6.3 1815 + 89

Y Mean SD values of 8 chicks

> Means in a row with no common alphabet differ significantly(p<0.05).
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Table 1-29. Serum alkaline phosphatase activity, inorganic phosphorus and total
calcium contents of chicks fed the diets containing different levels

of isoflavone' (experiment 4-1)

Isoflavone levels in the diet

Measurements
Low isoflavone diet High isoflavone diet
3-week-old
Alkaline phosphatase, IU/dl 32585 + 11906 2002.5 + 636.4°
Inorganic phosphorus, 57 + 05 59 + 03
mg/dl
Total calcium, mg/dl 81+ 09 83 £ 0.8
S5-week-old
Alkaline phosphatase, IU/dl 4940 = 2169 826.7 £ 546.7
Inorganic phosphorus, 73 + 13 68 + 07
mg/dl
Total calcium, mg/d} 100 + 0.7 94 + 09

' MeantSTD (n= 8 chicks).

*> Means in a row with no common alphabet differ significantly(p<0.05).

o, 23 AY: A3F FHGolE A FAE isoflavone Fo7F ARG vH

Ad FE: 19%, Hy-Line¥ FHotg] 1605 £ AFA SA Al AdFe
FHol2l g o] &3 ol AHAH isoflavones ALEHFS A o F-olt

AAA 2 AE: XY, AE, AA HFE9A(soy protein concentrate, SCP),
a-celluloses & At23te] AAAAR  (purified type diet)E TWEAJT. ©] A=
genistin (90% #E)€ 0, 50, 250, 450 % 650 ppme] 54F 02 A7MEA 357 F
sttt
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&9 7]%ALE (Table 1-30)9 &= SPC2¥H ##E F isoflavone &3Fo] 244
mg/kg E°1 AU

Genistino] ™ 2o njx= A3 =ustaty] 9 AF2dl Ca FZFS NRC
(1994) 87 %9 50% ¥z FFAY. 2y FEJY F&E& L7 FUE /A3
o o1(P)e] FFo] ATHR L2 A}

2) a7 A%

Holzlol Ao} AR HF vXE 4FL Table 1-3114 9 2ot ¥ IF A
FH ol Holg & vielF 3F o] 003904 259 mg 74A W Ao o] Ro] Wolwle
ZFAFoIG ABAAL, AR EE S AW FFS HAA Fgich

old FHolgdA IF AA7t el A Frief wae wXe JFL Table
1-3201 A s} 2o ot olA AM2a S vetdle B3 289 FACNAM H2
21979 50 ppm o] WET vl FostA =€ ZAE BIE o] EY} IF
o Wol A% AIAF AME WY FAVE @A gol AAHoz AT A
T AR 7TYA AT 1o FAE IF AF%0 BEFE AE FardRoH,
gzZd Hla IF 650 ppm AHTLS 70% FFEZ Fo3HA B2 AG (p<0.05).
a8y 149 ol Fols AFE nEFA Zolzk gt FH FAE 21
Aol 650 ppmTS AMYEa IF AFHFel T7gd wet AL ZraFod B3 Fe
o] #AE AAH ez 2oz} AU

Table 1-33& IF A Fo we A9 ddo #AF ZAHAE vlugd A9,
Table 1-34% W 2do #d9 F 3 biomarker AES FANE A Jd AA A
717rel AA IF A %3 W 2d © alkaline phosphatase &4, 8% % Ca, 7718
el &7 T F BAM AT Ao vEE

i

olt
)1
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Table 1-30. Composition and nutrient content of the low-isoflavone basal diet

(experiment 4-2)

Ingredients Percentage
Corn starch 26.40
Glucose 31.80
Soy protein concentrate' 28.20
Soybean oil 3.20
a-Cellulose’ 5.00
NaCl 0.30
Dicalcium phosphate 1.65
Choline chloride 0.20
Vitamin mixture’ 0.20
Mineral mixture’ 2.50
KH2POq4 0.45
DL-Methionine(98%) 0.10
Total 100.00
Calculated values

Metabolizable Energy, kcal/kg 3243.00
Crude protein, % 19.69
Calcium, % 0.45
Available phqsphorus, % 0.40
Total isoflavone®’, mg/kg 23.46

! Danpro A, Centra (Ft. Wayne, IN)

% Sigma Chemical Co.(St. Louis. MO)

® Vitamin mixture provides per kg of diet: vit. A 5200 IU, vit. D3 600 IU, vit. E
50 IU, vit. K 2.0 mg, thiamin 20 mg, riboflavin 15 mg, pyridoxine 7.8 mg, niacin
50 mg, biotin 1.0 mg, folic acid 6.0 mg, pantothenate 30 mg, vit. BiZ2 1.0 mg,
ascorbic acid 250 mg, inositol 100 mg, PABA 2.0 mg, BHT 100 mg

* Mineral mixture(2.5%) provides per kg of diet: K 40 g, Mg 625 mg, Mn 115
mg, Fe 80 mg, I 0.35 mg, Cu 8.0 mg, Zn 78 mg, Se 0.15 mg, Co 0.21 mg, Mo
3.3 mg, B 1.58 mg

® Total isoflavones= GE(genistein)+GI(genistin)+DE(daidzein)+DI(daidzin)
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Table 1-31. Performances of chicks fed experimental diets containing various

levels of genistin for 3 weeks (experiment 4-2)

Dietary groups containing genistin(ppm)

Measurements
0 50 250 450 650

0~ 7 days

Feed intake, 1)

o bird/aay 88 + 04 86 + 1.0 87 % 03 92 + 05 89 * 05

Genistin intake, 004 + 0.00° 046 + 0.05° 105 + 0.04° 317 + 018° 434 + 025

mg/bird/day

Body weight gain, ey (43 408 + 047 448 + 025 445 + 068 475 + 021

g/bird/day

Feed/gain ratio 192 £+ 013 211 + 010 193 + 008 210 = 040 1.8 + 006
8 ~ 14 days

Feed intake, 157 +12 163 +21 161 +24 156 +15 157 + 14

g/bird/day

Genistin intake, 008 + 001° 0838 + 0.11° 270 + 041° 537 + 050° 7.63 + 068

mg/bird/day

Body weight gain, 74 (g9 677+ 110 663 + 120 592 + 038 632 + 0.74

g/bird/day

Feed/gain ratio 236 + 011 242 + 011 245 £ 018 263 + 025 248 * 010
15 ™ 21 days

Feed intake, 174 +16 174 +10 154 +25 163 26 151 + 22

g/bird/day

Genistin intake, 009 + 001° 093 + 0.05° 257 + 041° 564 + 090¢ 7.37 + 1.05°

mg/bird/day

Body weight gain, ¢ 17, 187 414+ 28 622+ 238 551+ 178 546 + 243

g/bird/day

Feed / gain ratio 281 + 057 352 + 217 281 + 121 304 + 044 300 + 0.80
0~ 21 days

Feed intake,

Tbird/day 61 +10 59 +15 61 +12 51 £10 53 +13

Genistin intake, 003 + 0.00° 032 + 008 101 £ 020° 176 + 035 259 + 0.65°

mg/bird/day

Body weight gain, 1,7 4 17 148 +11 141 £15 129 +35 126 + 29

g/bird/day

Feed/gain ratio 238 + 023 259 = 052 236 + 033 251 + 023 238 £ 0.2

' Mean+STD (n= 32 chicks)
*® Means in a row with no common alphabet differ significantly (p<0.05).
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Table 1-32. Weights of comb, testicles, liver, thymus, and F-sac of chicks fed

(experiment 4-2)

experimental diets containing various levels of genistin for 3 weeks!

Dietary groups containing genistin{ppm)

Measurement
0 50 250 450 650
- 100 .g body weight basis -

7th day
Comb, mg 23 + 6" 24 + 6 24 + 8 21 + 8 21 + 9
Testicles, mg 2+ 33+ 12° RV AE S 26 + 6% 27
Liver, g 504 £ 056 478 + 0.08 524 £ 0.99 5.17 £ 0.99 569 £ 0.69
Thymus, mg 381 + 47 461 + 108 462 + 150 458 + 141 456 + 165
F-sac, mg 272 £ 73 263 + 31 231 + 43 203 = 77 264 £ 75

14th day
Comb, mg 30 +8 3B+ 4 31 £ 12 3B 7 3H £ 10
Testicles, mg 29 + 7 26 £ 5 24 £ 6 27 £ 6 24 £ 10
Liver, g 360 £ 020° 410 * 050" 405 + 053" 415 + 043" 372 + 044"
Thymus, mg 506 = 125 518 + 144 512 + 185 497 + 183 555 = 109
F-sac, mg 364 £ 171 344 + 58 M8 + 74 39% + 93 329 + 56

21st day
Comb, mg 52 + 16° 377 47 + 14* 44 + 11* 55 + 12°
Testicles, mg 26 + 8° 21 £ 5° 21 + 4° 25 £ T 28 + 5°
Liver, g 3.28 £ 0.29 356 + 0.48 361 £ 037 358 + 0.38 3.34 + 041
Thymus, mg 529 + 121° 467 + 1007 412 + 780 387 = 76 491 * 155
F-sac, mg 418 + 126 374 + 63 372 £ 100 376 + 110 347 + 118

! Mean + STD (n= 8 chicks).

*> Means in a row with no common alphabet differ significantly(p<0.05).
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Table 1-33. Tibial length, wet weight, density, ash and calcium contents of chicks

fed experimental diets containing various levels of genistin for 3

weeks' (experiment 4-2)

Dietary groups containing genistin(ppm)

Measurements
0 50 250 450 650
7th day
Length, mm 367t14" 359108 36610 371304  369:08
V:j; og:iizzy w 0912005  090:005  091x007  094:004 091004
Density, g/cm3 1145:0035 1146£0032 11550060 116420029 114120037
Ash, % 473510  434:690  425:680 458540  47.3+370
Cj:i/‘;?at_free iy matter 20642123 2074170 1975:220  1909+185  1956+161
14th day
Length, mm 457:06  A55:16 45917 454209 469+l
VZ?;OX:%};EY e 1035008 1034007 104009 103009  1.07+0.07
Density, g/cm3 1.150£0023 1.149:0031 11270043 1149:0048 1.155%0.057
Ash, % 4504420  451:400  425¢530 4561230 4524490
Cij/‘;"}’at_ roe dv matier [765+185  18L3TI0B 16814125  1731£152  1828+180
21st day
Length, mm B32t18  520£22 532425  514:15 51813
VZjEO‘g:ii:zy " 1224013 113007  118:008 118010  1.22:0.09
Density, g/cm3 1129:0049 1116£0017 112260042 1.149:0.048 1.155£0.057
Ash, % 4358520  A4T:550  A41+490  415:890 4264290
Calcium, 1770£22.4  1742£178  1627+158  1491¢960  182.0+185

mg/g fat-free dry matter

! Mean*STD (n= 8 chicks).

No significant differences among the treatment within each dietary group.
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Table 1-34. Levels of serum alkaline phosphatase activity, inorganic phosphorus
and total calcium contents of chicks fed experimental diets containing

various levels of genistin for 3 weeks' (experiment 4-2)

Dietary groups containing genistin(ppm)

Measurements
0 50 250 450 650

7th day

Alkaline phosphatase,
IU/dl

Inorganic phosphorus,
mg/dl

Total calcium, mg/dl 81 = 09 82+ 10 82+ 09 76 £ 03 82+ 11

+

1470 =+ 468 2002 + 484 1798 + 830 2941 + 1532 2378 + 1262

70 = 06 69 + 04 6.4 1.1 64 = 04 71 £ 05

14th dav

Alkaline phosphatase,

U 2660 + 1360 3106 + 1645 282 + 1082 3038 + 2508 5620 + 3089
Inorganic phosphorus, 7o o 63404 68408 6912 74 %05
mg/dl

Total calcium, mg/dl 70 + 1.8 78 + 1.1 74 = 1.3 72+ 14 65+ 05

21st day

Alkaline phosphatase,
IU/dl

Inorganic phosphorus,
mg/dl

3623 £ 1159 3252 + 1033 3478 + 1830 5308 + 3164 5497 + 2214

H+

74 £ 03 6.2 = 08 61 +13 66 = 1.3 56 + 0.8

Total calcium, mg/dl 68 £ 15 70 £ 15 74 £ 15 73 + 22 72 £ 1.0

' MeanzSTD (n= 6 chicks).

*® Means in a row with no common alphabet differ significantly (p<0.05).

31 R 2% 49 2@
43 49 139 23 2¥L 47 D §EFH FBF e HolgolA estrogen A
=9 IFe AH7F 4 423 A2x ZAo] 23 2 dubzd JFsHS wAe
LS BRI AR A AP FA oA™Y

-84 -
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A9 ALE Ao YF FFg z2AHd F AP Fe 228, 483 8
olgle A9 =7t 90% AEZ Eo] FAY Fel9 genisting 650 ppm 7HA I
A3tdct SA9] A% High IF AdToA 557 3% #+ 193 mgd ¥ IFE A3
3431, ©]5 genisteintgenisting 50% 2 2@ o 10 mgS AT el o A&
Z Yolgde 3F B¢ IF 3o 71¢ BRYA AdTol 3% Hd 89 mgd
genistintgenisteing A3 & Ho| At a8y F A 5 ZIE FFAA IF A
Hel & Wyl BAEA gk o)F AHFE B AFAAA PG (2000°] 2
H3 AFE "ol &F HT 80 mg AEY F FE AT 2¥Ts vlug
th unige] Agode FIHE FF KA It oF L 2%
2 Jetyy 378 AR EHE 2 ad3t Ao

B AT 219200009 4@E IFe e a2, & Ass AAT X
olgle] yol(F#)el o]zt k. o] AP M= dFEZFH FE FF, 5412
PhytoNutramin(‘3 &%) °lgte AFS AHEA L, & M= A9 % +
vk 27 o] H7l54ES gsiAY nEEY genisting Sivbel FYE FoSAT
PhytoNutramin °ol\} ti¥dtelE o8 74x] IFe] A% & AT Wdd ZAAE

A wHa FY902 soy protein concentrate (SCP)E AE3 ZH o= H7hg

genistin "ol %43 IF F¥olP vl Genistine genistein, daidzin, daidzein, glycetin,
glycetein 3 d&o] UFd EoUdE o kA IFY shtolAgt tiFolA
estrogenic £ YellE i3 AR sz H sl

wpebd] B Apod AAE genistin 72 A 7 2 obfd mast v
Bz e RS oFo|n, AAF o) B AnE A AT darvt oy &
0% daidzin S FA Fdo 9% @ AT At Ao 2200009
Ao A IF W 2§ 23 Fist 2F74A ol aFoE AEAE AL o™
EEA U By 7@ 2 HEH9 d#ol S o dAdEn. 3FH Aoc

in

F AZgol B, da 9 8ol Arld A2 Solg JF¢ vAA Zadnh
ot 23 APl A Tl mEe] 277 IF AR F7HEel Wk feldA Fa
A

St AL BT, ¥l WxEY 2 A7E dehgh £3okdd 34 1@



o) @go] dAHoz AIFHAPAD L Fdo Heo] AT et Jdux B
W 2ol biomarker £ ZAMg alkaline phosphatase @4 & old FEoIAME 1 ¥
o7k AA W E 7] 2@t AHE vk & ATINE Wort UF A 1
By fod AFgS B AU

AEAHOR £ A7dA IFe E37F 5384 detdA] ggten o 2 434
oA o @7 oldel FAAL IF A5t b8 AFAAT. ol Aole AAY AT
o vls) 4d Asst A AR dols F/HA & A HEIA 2 dAE o)
A 71 477 Basn.

2. 334 43 AFANA dFu isoflavone HHAF o7l G A A Zq
v 2= Q4

DAz ¢ 3y

AETE E AA: 9w ASA (Hy-Line) 19257, 40539 RS 34 gx 49HE x
165/t Eo] HEE WAt 2T (IF-Lowd) TS AbEsEA] ot IF 3
FE AA FFELE dAoH, [F-Mdv2 dF2S 8% A7hstd i, IF-High &2

ol 16% H7FE AtgE F4stAth old Al AR TS A oW, YA,
Zae 3 AT %L TEFL AUY T4 FFo] HEES uHsgdd (Table
1-35). A7kAl AbE S IF @3 247E 0, 193 2 386 mg/kgol HRA o o] ALEE 60
A AFEA AH ESs A

AFFTEA AYT E2 1654 AANA B (tibia)g AFsAG. HFE29 =2
% & dual energy X-ray absorptiometry (DEXA)E A}£3to ZA3A T (Nagy et
al, 2001). 99714 3% &FE ashingdl & o] ol x-rayel &3 714
54 A TR Aotk U= TIE FFL VA A A vH AF
o} ZAol7t YR o] ZE FHoA AA Zojo F+ RAAANL ZAs At Lunar
PIXImus densitormeter (Lunar Corp.) ¢ software 1.43.020 versionS At-&3le 7} 4
HE ANHT FARY BZA BF A5 T JRIFE 2ALS A H(Fig. 1-4).

W42 AT dz AY AN, 3084 L 602AC 2z 6004 AFH S T
2=, dAFA, GLFA (53 FASES 2AEAT. d4E Y A e o A
Pl et Fdaitt. WF dANA Haugh unitd M3 (micrometer)9t BFY &3
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o ok HU. Al s ettt dzhe 4% 2248 A Ay 2elrt
A ot Bl fls] AAArI B (SEM)E #93tArHFig. 1-5).

Fig. 1-4. DEXA image of tibia for measurement of bone density and mineral

content. Upper halves of tibia from both sides of each bird were used.

0% SBM

8% SBM 16% SBM
Fig. 1-5. SEM image of egg shells
2) A3 43
AE7NAT AE FE 19 ASAHATES 113-1147 g9 WA= AT 3kl
BE38] A FES BAEd olv AR duA] FEFo]l Al wlg fFAMSHA S &
oju] g}

AR 49 FEAC AFHT AW IF e =AM 23 7dsidd =



0% SBMire] &l IF &S 06 ug/100 mle 2 wj$- @k, IF A3 &l 74
of wal 829 17.3 ug/100 mlE &4 3] T8t &S BHT} (Table 1-37).

Table 1-38% AP ATE&(%)S Hola vt AIAs o5 A& 4
Ao Zol7k ot 5-9 Fole tFEr o] & AIRTY 5 4TS
o FostA o Fokth GFE whi 4A] A
FAE Aol AakE ATk (p<0.05).

Aol i dAx RRygoz difd g uep g dwae] A
16% SBMol 0% SBMell Hlef 2814 FolAlE AFE BHAd 1Yy
Haugh uniti= =LA WA &k A9 7 7kel wel HU. 9 @9 art sopx s Zo
FHEA. 0% SBMatel Blel] 16% SBMwe] wWabRAe g3 g wrt fosA F
7hekArt (p<0.05). 2y WHEFA el wlEe ofw Aoluh AFE Holx ekt
(Table 1-39).

sAw AEel wre

hni

*_4

1_\_4

S| T ol FEHIE) A el ek W dFds A

o
ol

L?s/\ E}(Table 1-40).

A F ANATh T Hobkeo] Frbge] wep @A (Mg JF) ¥y oby
gt G H WY et AR ol el s weolHA AdEAT ay o
zrel A vFE E Ao "ot FIR FFd Aold HolA FUurk. of7]A
=4 F3 & S Muffle furnaceE A& ashingell 938k Aol ol X-rayel
ofsf F4€ Fr1d FFox vetd zlelth Nagy (200D olatd  woA
DEXAZ 27438 37 ashinge] 98 R Alole] 0999 "< Hgt}
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Table 1-35. Formulation of experimental diets (experiment 4-3)

Isoflavone levels in the diet

Ingredients
0% SBM 8% SBM 16% SBM

- % -
Soybean meal, dehulled, 46% - 8.300 16.600
Corn 47.766 50.943 50.871
Wheat, soft 9.000 9.000 9.000
Corn gluten meal 4.080 3.291 1.034
Corn germ meal 5.000 5.000 5.000
Rape seed meal 10.000 5.000 2.000
Coconut meal - 0.294 2.000
Cottonseed meal 10.000 5.000 0518
Tallow 2.964 2.000 2.000
Methionine 0.054 0.067 0.093
Lysine HCI 0.194 0.108 -
Limestone 6.594 6.569 6.439
Oystershell 3.000 3.000 3.000
Dicalcium phosphate 0.477 0.608 0.668
Sodium bicarbonate 0.430 0.333 0.166
Salt - 0.046 0.170
Others' 0.440 0.440 0.440
Total 100.000 100.000 100.000
Calculated values
MetabolizableEnergy, kcal/kg 2800
Crude protein, % 16
Calcium, % 3.80
Available phosphorus, % 0.350
Methionine 0.350
Met + Cys 0.630

! Contained per kg of premix: vit. A 9,000,000 IU, vit. D3 2,100,000 IU, vit. E
15,000 1U, vit. K 2,000 mg, vit. Bl 1,500 mg, vit. B2 4,000 mg, vit. B6 3,000 mg,
vit. B12 15 mg, Ca-pantothenate 8500 mg, niacin 20,000 mg, biotin 77 mg, folic
acid 600 mg. Fe 40,000 mg, Co 300 mg, Cu 3,500 mg, Mn 55,000 mg, Zn 50,000

mg.
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Table 1-36. Plasma levels of isoflavones from laying hens fed diets containing

. . 1 .
various levels of soybean meal as a source isoflavones (experiment

4-3)
Treatments Daidzein Genistein Glycitein
————— ug/dl -----
0% SBM 029 + 0.32° 0.30 + 0.30° 0.01 + 0.04°
8% SBM 382 + 1.76° 327 + 1.06° 111 +083°
16%6 SBM 755 + 1.46° 7.76 + 1.36° 1.93 + 0.38°

Table 1-37. Egg production rate and egg weight from laying hens fed diets

.. . . 1
containing various levels of soybean meal as a source isoflavones

(experiment 4-3)

Week
Seriod 0% SBM 8% SBM 16% SBM
Egg production -— 9% —-
1-4 92.1 + 165 92.64 + 1.40 95.71 + 2.99
5-9 89.6 + 2.60° 90.76 + 257 94.39 + 2.56°
1-9 90.7 + 2.12° 9159 + 1.64° 9497 + 2.72°
Egg weight -- glegg -
1-4 596 + 0.4° 604 + 0.8° 62.1 + 1.3°
5-9 59.2 + 0.6° 605 + 0.9% 620 + 1.2°
1-9 594 + 05 60.5 + 0.9 62.0 + 1.2

! Mean+STD. *° p<0.05.
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Table 1-38. Egg internal quality and quality measurements of egg shells from

laying hens fed diets containing various levels of soybean meal as a

source isoflavones' (experiment 4-3)

Items Dietary After days fed experimental diets
groups 0d 30¢ 60
0%SBM 7411 + 251 7792 + 2.86
Haugh
Sui 8%SBM 7349 + 3.14" 7710 + 0.89 7752 + 2.69
ni
16%SBM 7691 + 2.16%° 79.15 + 2.84*
_____ m —————
Height of 0%SBM 563 + 027° 6.13 + 0.40
egg
) 8%SBM 569 *0.32" 6.08 + 023" 6.31 + 030"
white
162%SBM 6.10 = 0.26*%" 651 + 040"
_____ R
0%SBM 5.319 + 0.062%  5.399 + 0.068"
Shell .
Weight 8%SBM  5gog « 0101 5582 = 0.208° 5749 +0.233°
0.146® 0.166°
16%SBM 5.481 = 5.810 + ,
_____ W ————
Shell  0%SBM 0.3412 = 0.0022 0.3370 =+ 0.0044
thickness gosSBM  0.3410 + 0.0044 0.3457 + 0.0055 0.3446 = 0.0056
16%SBM 0.3370 + 0.0107 0.3378 + 0.0046
_____ kg —_—————
Breaking 076SBM 3.895 + 0.216" 3.540 + 0.113°
strength 8% SBM 3963 + 0.065" 3.952 + 0.067" 3.497 +0.171°
16%SBM 4.012 + 0.130 4772 + 1.350
————— g/er ————-
Specific 0% SBM 1.081 + 0.001** 1.078 +0.004*
gravity 8% SBM 1.064 = 0.002° 1.080 + 0.001** 1.080 + 0.002%
16% SBM 1.078 + 0.002°* 1.080 * 0.004®

! Mean+STD. " p<0.05 among the dietary groups.
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Table 1-39. Tibial bone mineral density and mineral content of laying hens fed
diets containing various levels of soybean meal as a source

isoflavones' (experiment 4-3)

Dietary treatments Bone mineral density Bone mineral content
- g/em® - - grams -
0% SBM 0.2460 + 0.0529 1.9466 + 0.4008
8% SBM 0.2256 £ 0.0324 1.7469 + 0.3452
16% SBM 0.2406 = 0.0274 1.8357 + 0.2230

! Mean+STD. No significant differences among the dietary groups.

Data represent measurements of upper halves of both side tibia from each bird.

of AYAM AT WU AR HNoN FaF A 4P WA ) AR
BFE FFS 0N 16% 7HA Aol FozA IF Gl FolRw ohe ® the
SANHE Aok 4- F AT st Aolth SPARNGE FHAA w4

E3)AL¢] computer formulation® A3l 7] W&o 43 JE LA FFA A
P Aol g F YA Holx oj= JFaFB] ATl FET AFL

AN 5

AT dddrt. o}v w4 FE bioavailability data® AME3I o, dirbeluiA]
FFE Al ML AtE AHFHFol Wl 83 A JdEld Ro=
d 7 Ao AHFY FAE S A8 42389 FAEE wdddn AzdEnh

Aol TR} §F Aole BAE AESA GRovt oiFutd gukl Aol
EoA Fo4d FF FF Aoyt UAe &g Aoz ddEth wepA 0% SBM
T3 16% SBMT 9 F93% zole diFuty ute] Eo]%lE phytochemicals®] 4
Aol &g Ao He Aol BBE £ Utk EE ol FHIY] AT F7F 430
¥ 8 8}

dE GZAFAL Aol 16% SBMTAA dFol o FAY dAxE o FAYY
Aoz 2 £ Jdut. a8y dzte FAE o)zt flol FARENA 16% SBMT o
Fo8A H Fold AL FvET AAAEE G FAS HYste Aol Auky
A BZOR7] WE o] BF o' o) {E AAFE F/IEIHREA FAEA P

tio
[o3
7

o
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Rl IF AAF 2ol WEel e & gt @4NA dze 7z Bay o
77t o "astdn waa.
E 08 Bl BY 16% SBMZO] s R o] wobn Azl ghul
(72 AZWo] I Bo] Soigrhed Fo¥ ast Atk 0% SBMENA g,
Z So] Wojd olf7} IF HABol AN WEolehn B Ruck Fuhy of
| gE i A7 Bobdy] MEolgs BYNME B & ok
HZ o] A AEAM polyphenol AE2l phytochemicals & & tig &4l o]

Zolxa ¢} AtEdE U4 AEHT o B2 &9 t}%¥3 phytochemicals7t &4

B9 239 Be ASS FRYAAGE BHAA n3 dok AAE ARe J%z

o}9)ol o]& AlE W phytochemicals JEE°] 7t59 Al WA vA= G
9 A4S 2Y eVt ok
B ave 23 @4 o2 48y 43S A Bd FAE FagdA d2 ¢
Aol et IF 329 zbo|7} estrogenic 3 EHE YElWA #2
F3teE Aol gisittn AR dgolA estrogens 3 7] A g #o
e}, wzh g Ao A calcification 3 organic matrix ¥4
=2

LA
F9 AEE F7b Ao gaiA 2 28 4l 6 #YE darvt Ao

uh A3 49 FIF 2 F

A8 4= AbE phytochemicals 3] isoflavones (IF)9] A #H7F &9 AL 23
Foo d4d dge uAe 9% Hrishy] 9 Aotk AdA 2Pl dA @
A A AaFe] FHoleA W HE BA VEHA ATE Y5, HTF
SA O AFACNAM B AP FP3t A A HFS AT A 2EH
AeA APe giFe QAo HrrHS Ao IF #3%e @stgdn, FHory 4
Yo 11 £%9 genistin (>90% purity)S AR A8 FEoz Hrtste F954A
=

§A9 F#Hole] AP BF AR IF 574 ¥ 2§ A=E Yehles 53
2 7F F@EA JeEdM AgreE 295 BYd 2 AFE FY8] de &
FANA IF 5589 A8 2ol FHctele] T3 2ol o FoAE AL
gl glo] o= Azl FHAL 23 YAk X HEH & 2P Hol= IF
N A genistin ¥+ TFUWAoRE FQvE A (=¥Holy AF)} F A5y AMFH
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Hol exvre A (§4) Folth

S AN AT FA-ES 0.8 2 16%9] A FFEoR €9 89 IF &
TS 2AT AL A W AR F 3E FFolE A Aol AR dFL H
trEel ¥44E 949 aazZEe dAFAC foAsA FrbeR. 2y ¢4
FA9 wFL Aozt Uth ABEI GFEE dFHsFo] 22 HAFTAAAN o F
A Yebs e

AEAAA Y old FAFE WF T
AEAE FA3A &k A 7H] I ToA 948 29 EF FEHAGE B
9x7] diEd d71M vehd AAdE d%2 93 a9l F giFds F Ay
F)ol E91UdE phytochemicals F7F &9 ztold o AHeolgdtn BE Ao &
& Aol
52l phytochemicals ¥ IF& 7Fg diEA< HAez na gley I 9
saponin® #A 9] dldeitt. 53 AFure] A9 & FHY phytochemicals7h &o]
E900] 259 adverse effect HHAME FzAd v TS ¢ FEL 8
7F .

3 IFY AAZd 7Ideke A=y &

iz
fio
°im

oft

5. A 1 AR T4 48 2 23

v §8FA9 AR dAA e AR Ade V& Bud gy FUt
P 25 v dul FEd vE A2 @ dHoldr ole AR 4
7] e FTAFFAA FA F2BUFo A G HANG A 26-355FF W ST
A (82-85%)o =gstson, 50FH W 60-75% Hx Aggo) FAHUL F&
B e BE FgAA FAAHoR nALAA 2V AdE TR ANUE
O FFHOE 16% (0.673.13%) 13t th

o] e Ag B ATAIHE AEY 2A9 Sy YA A= 1

Holi Qlth olg # FAMIA Fad TS WA AFBHI} 7
d FE oy 1 B H2 92 d Alold e F&FA $HEL ASH
g FEo] AA MAHYGI B Ao] ElF S Holo

570 A& 3ALY] FAIAE S WA FFE FF 1569% (15.37174%), ZH 3.6%
(321-428%). 1 049% (037°064%) % & isoflavone (F)& 2895 me/ke
(151675035 mg) &It FAAIRS Fo FIAEY FFo] A wet o

)
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T3 ATl wet e %L Fol OE e Aoy AR A " YR
ztol7b Bolg AL IALESY Jgh FEVIEC FHHANUA Eoe AE 9nd
o F IF 39 Aol 712z giFut e Zojd 7103,

GFAE derdor dA4d S YgdE V€22 Bol ARHI USdE &
1 2 FAAE &5 3 dRGARE Fo] xFEn Yo ol ARy
o AAZ 4A%7) AEQY Rzt Ao FAE o 28 mmx10° 24 @7
A9 Aut 2367 mmx1079) o 8%E AAFSth B AN gRddwe
AAGE T4 ZHGZE AT o 71 F4FAd v AR 6F LE,
Z+g 2 SAZE 22 d4F e d@UgE A9 4RAS (1, correlation coefficient)
7b BT 3% A= o zobdS R

Oel 222 A A At HAE 3 vl Co s8N $-4
HERD C7F 7t Alse g HE% oRF self-selection WA o2 FAMSIH.
HEH C H7FAE(200 mg/kg)E A3d A 29 vlds AL vs) 22373
A FH HF dE, FAZE, dAFA T AU o HAJvh. RE AR A
Ebdl C (200 mg/kg) == Hekl E (250 mg/kg)E A7He A ¥ AUME(HERT)
Hlel whzbel s = Ashrh 82t 94% Hl& 2 WAL, F BlERle] FAll A7t
A A o)dF 2L FELE FA(100.7%) AU old BEFL FAFA
AqME FREHAT ©] TAANA b AT AAZEE A 23 HEgW Co &
Tk FolhA (p<O.05)UERETh o] A¥ATE Hol HER CE AAFHowm A
e THol S EFen 1 FAdAME FUME FEHE HER COF 2E
g2 wAe Tgol E F e AE oA FH dFske el vEY E9 &3
E EAAY AJQA £ vER Co tEo] 3z A8 FHeE vEUNoEA
23 g o) sl vlElY Col AFF I (sparing effect)ol] 2 3ANA 345~
gow F7tA7E Fasttt

A FAF AA 13,0007 KEFAR 9E-108 A 47T AR B
=z A HEtYl Cot Eo] H7MERE At Byt HENY HA7teES &
AEH sdaAh 27 457 H4F A2HE TN 23 Hg! E AFTAM A”
o] dAFA & HAZ=st PRI Bls FA5A o w3k (p<0.05), HE C
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FEo]l At Bzl #dgd JA gTE T 1.6% ol

o AP F3] FAHeZ F2d o7t AU

o] 1 HAAYANAE n2oF A% 2EH2 FAAAE EF H/L ratio
(heterophyll/lymphocyte)$} corticosterone ##%2 718 F33 FAsAth o=
biomarker £¢] ¥W-g& 2EH2E @ F IAVNEFG ALY, 2 V1F FE
Eol 2E# 20 FHZHAG BAYHE AAdME ABeZ EoVte B0l AN
=3

27 2Ed 2 432 FYF TAEY HAR A HFe] Bt 2
7] 48¢ A3 71€9 cold chamberg 7 Z&e FAA 44 E FE&3AY. 57
o £EE JI5A ¥ AW AT FANE AAFHeHt A 15=]A chamberd
A 712k A HAZL HAAEH A

At& Ul phytochemicals ¥ isoflavone 437 A9 A ¢Es} F& dzE
A FFE ARG b A ofF ABF Y FHoldA WA I BRE
Attt A9 A dFe AorEgs 2Estd F IF £F (194 ¢ 335 ppm)<
et A i, FHolele LE(90%)Z AAH genisting 650 ppm FE7HA A7 TH
F AR EF FIE FFAA IF AFEA/F JERGA gskt et 1938 3o}
oA el FAZ IF A3 & 7 gases (p<0.05) FFS Bk of 43
At HA B ATl @z Ax (dhwd, 20009 e FEFE XA ¢
g ddMe w59 IF 98 =& 49404 3y diFLdezHE ethanolz

=

me N

FZ23 AES AL UT. AAE IF AHE9 93 phytoestrogenic & 3ol oigt A
AEZ Hadivgy 2o
SEFANA AEW IF o] Fao d4Adyx ZHEo AFd vAE 9% A

d3t7) 98 SLFA ga uk A 19258 Musidth 99 ASBAE BA A
£ olfe B AW o HA} Are A4 dE K834 FHAN Agde F
AE AH&ste Aol Erbsstn Bx2 Fuig FAZ 2ol HoloF s 7ol AA
7t E7b5 s el

Abed IF %S 2437 A8 dFdd@des A %, 0, 8 R 16%=2 H7Hsto
9F Tt HIFAAY. dFH HUlsEol /i wet 9F e 4@d&c] #47
875, 879 2 96.1%, ¥Fo) 583, 613 ¥ 618 g, FAEE 27, 22 B 24%F Uik
o A¥FEF AYTEE 12048 S HAAA F 2o UEE DEXAE AHESH
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ZRsPE AQE FAT Aot 4Ak o AF AIHE UF
F 3% Aol7t W2kl shaen Mo Agel ol 9F2 w2 FAYone A
2 wag. adY B 494 oFY 3% 24 WSS o F I3
Sfyn e YRS o2 S0 tFsaponin BF Er AZLoIRH o= g
phytochemical 591 3ol HviHoz @ebd $E Qrh opulwAtolt it ge
JYs BRL 2T B0 FEHYTT BLHY o) FFE AN & H g3
WEd 7)HE Azl $HF N7 oFATGR w7 YET o Y Az
AW IF @ Aolrh BelA ZEUAe ol FFE mXA Fevn ZEW

= A AFs0n B
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A2A A1 GEAA:
$83A9 FVANY FES AT YYFE
=K

1. 43 1: §$83A 3719 9934 395 23

S&FAE F3E AAATH ABTHSE FAsY] Hstd AUUA F ArnFARF
19415 71&ez Agstd AFFo stojof stuz, gl QFFE AR5
ged dFor FAGE AL ogurt glon, 1 4 1 73 27 FoR AL F
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oz Sgd. AYAA  EAY w2 @RFFFFA  diste,  Pearsont

Herron(1981, 1982)2 27 go @¥ZAHH = F3&d 4 %L 7Idx 32
Bornsteing (1979)2 o}v|=4te]l H7P7b o] Fo|AW 156-165 go @& @RAFTF
Al BEg 238 98 4 v s ou, Waldroups(1976)2 S+4-dl gt

A5 A28 398 o duEd e 1 4 16 g TF3E lysine} methionineS 7}
q= ol FAHA gty AT FUAAE o7 E F(198b)e] FEFAA 1
d 16-28 gof dHAS FFI A AFEL 16-22 g FHAE FAIE ey
24 gol ol NE 23ld Hasgen, HEdFe 1 4 dHATFHo] 16 gl 20
g7t Borgd] wel foygon Frhadm 20 gol e o ol FhekAl ¥sk
orz Huo dFeH Hdo dFs AV AT eWAY HA 2 7FS 19 0¢g
olgtx A&t

BEAFE v F7h7F A AALA Aol AtgstE §&FAe 1 Y
TFrEs APESY] feto] AAsd

1) AFE, AT R F4
BEAYLS 20008 10€3E 20019 3€97hA S8%FA 4H532FRE 45 7ze 2

237 Aga 2001 2€FE 20013 12€71A SEFA 247 % HE 647 F 7HA 9
Ad A7 dig AdE s e, T OAEe BF ZdE AT 5 A
A3 A THEANA AAHAJT, A7 Arbor AcresAE FEFA 4078 F
A3 ok,

2) NEAA 2 AdAs
F8FA AR F 1Y1FE @Nd FIFS E20A Eeuksk o] 18, 20,
e

g wolov AT 3 W, WY U £F FHY

b

=

22 2 24 g& FH3E 44 A
ojuj A skl
7t Mo @ild FEFS AR ERtolx 1 94 1 7 dAtdvA, 2|, 72,
Hxied 2 ol § 7gdFre] FHFE Table 2-1014 He nio}p 22 4
F& 7t Ao FFAA e, AU AE FLddF MEFE(2,750 kealkg)el A=<
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Table 2-1. Daily feed, ME and other nutrients allotment for broiler breeders in all

treatments in every weeks of age

Weeks Feed, ME, Calcium, Avallable Methionine,  Lysine,
Phosphorus,
of age g kcal g o g g
24 116.36 320 4.0 0.35 0.45 0.765
25 12545 345 4.0 0.35 0.45 0.765
26 134.54 370 4.0 0.35 0.45 0.765
27 143.64 395 4.0 0.35 0.45 0.765
28-34 152.73 420 4.0 0.35 0.45 0.765
35-40 149.09 410 4.0 0.35 0.45 0.765
41-45 147.27 405 4.0 0.35 0.45 0.765
46-50 145.45 400 4.0 0.35 0.45 0.765
51-64 143.64 395 4.0 0.35 0.45 0.765

F90 mek 2% g7le] UA FREFOl ARD W AUAFErT 4749 B
2ol AYomE BT 349 AR WFEA ol§HRo 19 MESF Fol
420 kcal?l 28-34 F#H 9 A& AVt o] 8H BFEE A= L/EE X 2-2 9

3L L
4 33

3 AFaE R A
A FEFAE NEAANANA 2 8 3 & FA A)A F&3tx, AgE WY
ol HEYE 1 41 5% FoAFd vEE WEFFE Folo] HEEZ 1 41 3 A

FF] HQL, FHES A5, 98FE L AYAE 5 BAFBIE 539 vy



4. 43 4 2F

1) d4+37%

FE&FA AE7 1 9157 GUAFISFFEL 18,20, 22 2 24 go 2 29 F
< W A AZIzEe] o F ASE, T e, HAdF 2 A AEEL
Table 2-39A B uie} 2ot F Table 2-390A4 F 4387 23 A4a8L 2%
25-44 FH o ATx7] 2 A@dFarges Myt #94HA zelrt o,
45-64 B AFFIAE 1 41 59 984 20 g 3577 7MY Ehen 18 ¢
#22g FFTE 20 g FFTYH FAHQ o7t Yoy 24 g FFTFE 0¢g F
FTEYG frodoz AP 0.05). 25-64 FH] A7RAE I 20 g FF T
7HE BRI 18 g 22 gFHTFE 20 g FEFTY F9AQ Aole Aoy @gke
W 24 g FFTE 2389 FHow 3o ABLEL BYHP <0.05).

Table 2-3914 HadF2 A AS710d 24 1 4 9dd F3F5Eo] 71
E F718te BEE BRI U(P 0.05), 20-24 g FETFLNE FA9FHA o7t
ov, 18 g TFTE 24 g FF T Wl FfH oz dFo] shuIvHP €0.05).

25 FHEH 34, 44, 54, 64 FH7A FA AA BEELE AAH 22 A
FAAA 2ol g Bolx Ftout Adgoae FAG AFS BALh

FEFA ADIR T 1 91 52 dAAEFFES 2HYE W] A ke

AF As 278S Az 1 J 9 FFFo] 28E 19 AR d9%e BF
Z2}oBn R Table 2-39] AT S} 22 HAFS B 1 4 d¥d 20 g
7 7 A o k(P 0.05), A# kg B AR QT &S AEEH dFo] BF Uk
g 18 g 3T 7HE ERALP <0.05), AFEL Bgoy dFo] vy FAYA
22 g% 24 g FFTE 20 g TFTY YA ZolE RolA &t
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Table 2-2. Formula and chemical composition of experimental diets supplying
420kcal ME per day with different protein intake levels for broiler

breeder hens of 28-34 weeks of age

Ingredients and chemical Daily protein allotment(g/day)
composition 18 20 22 24
Ingredients(26)
Yellow corn 67.29 65.39 63.50 61.60
Wheat 2.00 143 0.87 0.30
Wheat bran 12.79 11.72 10.66 9.59
soybean meal 777 10.70 13.64 16.57
Corn gluten meal - 0.61 1.22 1.83
Fish meal 1.80 1.80 1.80 1.80
Animal fat 1.20 1.25 0.30 1.35
Salt 0.26 0.26 0.26 0.26
Tricalcium phosphate(18%) 1.02 1.02 1.02 1.02
Limestone 547 544 541 5.38
DL-methionine(49%) 0.16 0.13 0.09 0.06
Vitamin premix ' 0.12 0.12 0.12 0.12
Mineral premix 0.12 0.12 0.12 0.12
Total . 100.00 100.00 100.00 100.00
Chemical composition 3
ME, kcal/kg 2753 2751 2749 2747
Crude protein, % 11.79 13.10 14.40 15.71
Methionine, % 0.285 0.288 0.291 0.294
Lysine, % 0.534 0.609 0.684 0.759
Calcium, % 2.626 2.624 2.623 2.621
Available Phosphorus, % 0.230 0.230 0.230 0.230

' Contained per kg of premix : Vit. A 9,000,000IU, Vit. Dz 2,100,000IU, Vit. E
15,000IU, Vit. K 2,000mg, Vit. Bl 1500mg, Vit. B2 4,000mg, Vit. B6 3,000mg,
Vit. B12 15mg, Ca-pantothenate 8500mg, Niacin 20,000mg, Biotin 77mg, Folic
acid 600mg.

? Contained per kg of premix : Fe 40,000mg, Co 300mg, Cu 3,500mg, Mn
55,000mg, Zn 50,000mg.

% Calculated values
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Table 2-3. Effect of daily protein allowances on egg production, egg weight and

livability of broiler breeders during the whole laying period

Daily protein allowances(g/bird)

Items SEM
18 20 22 24
25-34wk  71.15 71.32 70.83 70.16 1.79
Total egg 35-44 7491 75.67 72.37 75.17 2.43
production, 45-54 65.93% 69.66° 66.67* 63.65° 1.98
HD% 55-64 53.45° 59.52° 56.93%® 5473 2.82
25-64 67.10% 69.52° 67.33% 66.67° 1.30
25-34wk 6817 68.35 67.04 66.76 1.72
Settable
35-44 71.98 71.94 68.87 70.99 2.56
[
88 4554 63.08° 66.18° 62.44% 50.60° 261
production, b a ab ab
5564 50.92 56.89 53.76 51.64 2.72
}IDA ab a ab b
25-64 64.26 66.30 63.64 62.96 159
25-34wk  55.37 56.28° 56.31° 57.11° 0.40
Egg 35-44 60.46 61.50 62.11 62.88 2.13
weight, 45-54 63.39" 64.45 65.07% 65.65° 0.91
glegg 55-64 66.11° 67.10° 67.83% 68.37° 1.95
25-64 60.63 61.26% 62.13% 62.77° 0.84
25-34wk  94.79° 98.96° 98.96° 97.92%" 1.80
... 3544 88.54 93.75 90.63 90.63 6.32
Livability,
o 45-54 83.33 88.55 83.33 84.38 9.38
° 55-64 78.13 81.25 78.13 77.08 11.19
25-64 78.13 81.25 78.13 77.08 11.19

Ad 1 AF AEre 18 g TFT/F AFEL BAAT ARG T %o
o2 90 g FFFY F9382 AolE Holx P wtd 22 gt 24 g FFTES AL
& AtgHlE B
THTE AARDIRE wgey A
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Table 2-4. Effect of daily protein allowances on feed conversion and feed cost of

broiler breeders during the whole laying period

Daily protein allowances(g/bird)

Items SEM Significance
18 20 22 24

25-34wk 365 358 361 358 3.9 NS
Feed 35-44 3.30 3.20 3.32 316 011 NS
conversion, 45-54 348 3.25 3.36 3.49 0.13 NS
kg/kg egg 55-64 403 358° 3.70° 380 018 *
25-64 357° 3.39° 348 348" 007 *
25-34wk 201.9 201.4 203.2 204.7 5.15 NS
Feed 35-44 1994 196.8 206.5 198.8 6.70 NS
conversion, 45-54 2207 2092  2187° 2290 691 *
g/egg  55-64 266.2° 240.0°  250.8° 2600 1344 *
25-64 2166  2091°  2163° 2181 440 *
25-34wk 686.95"° 681.05°  719.48"  739.40° 27.89 *
Feed cost, 35-44 56319  550.19 58445 56549 19.24 NS
won/kg  45-54 596.17° 567.43° 597.82"  639.04° 2465 *
egg  55-64 70898 63516  670.04 70062  39.00 NS
25-64 638.82°  608.46°  64295°  661.14° 1558 *
25-34wk 36.80° 37.48° 38.87" 40507 125 *
35-44 3414" 3385 3638 3559 125 *

Feed cost, b b b R
won/egg 45-54 37.83 36.57 3895 | 4200° 134 *
55-64 47.23 42.74 45.60 4808  3.00 NS
25-64 39.00°  3766° 3995  4154° 1.08 *

Ad kg F = AT 1 AT 288 iAol e g Q%8 Table 2-59
AN BE biet 2o F A 1 MG MELTHS 28 A9 A dAEY METIF
o] k7] WE ol Table 2-79 A& 1 MF AAELTF&ANA 9} 2 AFS B
A kg@d MESTHE AT kg@ AR T & olHS & 2 AFE 2o 1Y o9
22 g FFT 7 $FATHP 005). AP 1 AT B AR kg @HF
CPheTHe BF 1 9 dAZFee] F/1E8FE F7hstes 23S BA2WHP

<0.05), 20 g FF T AFEo] ER7] WYEo) 18 g I} 20 g FUAE FIHA A
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Table 2-5. Effect of daily protein allowances on ME and CP conversion of broiler

breeders during the whole laying period

Daily protein allowances(g/bird)

Items SEM Significance
18 20 22 24

25-34wk 10.028 9.839 9.924 9857 0.252 NS
ME  35-44 9.068 8.801 9.142 8693 0.291 NS
conversion, 45-54 9575 8929 9.242 9592 0.361 NS
mca/kg egg 55-64 11.074° 9.838" 10.167° 10.459 0.493 *
25~64 9.824° 9.306° 9.573% 9557 0.197 *
25-34wk 5552 553.8 558.8 562.9 14.15 NS
ME  35-44 548.3 541.3 567.8 546.7 18.43 NS
conversion, 45-54 607.0°° 575.4° 601.4* 629.7° 18.99 *
kcal/egg 55-64 732.1° 660.1° 689.6° 7150 36.96 *
25-64 595.6° 575.1° 594.7% 599.9° 12.10 *
25-34wk 5166 557.7° 644.7° 706.8" 28.35 *
CP 3544 399.8° 4309 493.8° 511.5° 16.08 x
conversion, 45-54 432.4° 489° 511.1° 582.3° 21.32 *
g/kg egg 55-64 518.6™ 506.4° 577.0° 646.1° 32.89 x
25-64 466.9° 486.0° 556.7° 611.7° 13.82 *
25-34wk 2752 30.19° 34.66° 3853 1.25 *
CP 35-44 24.24° 26.52° 30.73° 32.19° 1.01 *
conversion, 45-54 27.44° 28.93° 33.30 38.28° 1.18 *
glegg  55-64 34.55™ 34.08° 39.26° 44,34 251 *
25-64 28.44° 29.93° 34.49° 38.34° 0.90 *

&8 £58FA 45 FF olF AFFI) 1 A1

4 go 29 g W A4Sl i F A

A BELS Table 2-6% 2o} & daF

E I I o g SRR B2 RS

THTE 2388 AzEo] RATHP <0.05).
ay BEdFe 18-20 g TH T vIE 22-24 g ¥ETEC FAHeE FF
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Table 2-6. Effect of daily protein allowances on egg production, egg weight and

livabi- lity of broiler breeders during late laying period

Daily protein allowances(g/bird)

Items SEM
18 20 22 24
Total egg  45-54wk 64.72%° 68.25% 62.65° 61.90° 2.73
production, 55-64 54.97° 59.57 51.09° 49.76° 0.88
HD% 45-64 59.81° 63.80° 56.75° 55.73° 1.16
Settable egg 45-54wk 61.28%° 66.15° 59.77° 59.42° 2.70
production, 55-64 52.30° 57.62% 48.63° 47.23° 1.10
HD% 45-64 56.76° 61.78° 54.07° 53.22° 1.31
Feg weight 45-54wk 64.95° 64.31° 66.07° 65.94" 0.71
elgnt, N
g8 ) B 5564 6549 6545  6766° 6822 0.69
e .
E8S 564 65.20° 64.86" 66.81° 66.95" 0.43
45-54wk 95.84 92.71 95.84 92.71 3.61
Livability, % 55-64 87.50 88.54 89.58 88.54 2.21
45-64 87.50 88.54 89.58 88.54 2.21

FETA AFF 1 4 I8 IFFES 28 AL A9 AY kgB
& 1 7/8E A7 &3% ALgHE Table 2-7

L7ed FE 1 AT AseTee BF 1 4 99E 20 77t 18 goly
22-24 g T HlE M $AASH(P 005, ol AL RE A 1 d AEF
ofFo] Zormz 1 9 vild 20 g THEFTY AFEo EYRV] dECH AR kg7
e Y U ARve 19 99F 18 g% 20 g FF T FAAHA Zol7t /1
o 22g #24g TETFANE 1 4 @8F T BEFE AN S8
= (P <0.05), 18 g 20 g FF T3l ALEH] 9 Hol7l gldd AL 18 g FFTE
20 g FETol W& Aded ERAT AAgDsF W] WEelH, 22-24 g TF

o AEH7 B AL B¥d FFFo) FHUSES ABEE FohAD ARVIAE

Hir

Hox

P
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Table 2-7. Effect of daily protein allowances on feed conversion and feed cost of

broiler breeders during late laying period

Daily protein allowances(g/bird)

Items SEM

18 20 22 24
Feed 45-54wk 3.49 3.35 3.55 3.61 0.17
conversion, 55-64 3.91° 3.60° 407" 4.14° 0.04
kg/kg egg 45-64 3.68° 3.47° 3.79° 3.85° 0.09

Feed 45-54wk  226.76™ 215.47° 23468° 23778 10.01
conversion, 55-64 225.88° 235.89° 275.27° 282.69° 472
g/egg 45-64 240.19° 295.15° 253.27* 257.92° 492

45-54wk  573.28° 570.48" 625.62" 656.73° 30.66

Feed cost, o ¢ g b a
55-64 641.53 613.39 716.41 754.45 7.04

won/kg egg . . b A
45-64 607.40 591.94 671.01 705.59 15.28
45-54wk  37.23° 36.67° 41.33° 43.30° 1.77

Feed cost, c d b a
55-64 42.01 40.15 4847 51.48 0.85

WOH/Egg C [ b a
45-64 39.62 3841 4490 47.39 0.76
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Table 2-8. Effect of daily protein allowances on ME and CP conversion of broiler

breeders during late laying period

Daily protein allowances(g/bird)

Items SEM
18 20 22 24

. 4554wk 9.957 9.563 10.136 10.293 496.71

ME conversion, q b a
55-64 11.147° 10.283 11.607 11.825 114.02

mcal/kg egg a b a a
' 45-64 10511 9.901 10.813 10.990 27293
. 45-54wk  646.73"°  614.74° 669.54" 67863 28.56

ME conversion, b . a a
55-64 730.02 673.00 785.34 806.81 13.48

kcal/egg b . a .
45-64 685.27 642.12 722.33 735.60 14.04
. 45-BAwk  422.45° 450.51° 525.08° 581.75° 25.78

CP conversion, d c b a
55-64 472.75 484.40 601.28 668.31 594

g/kg egg . c b a
45-64 447.60 467.45 563.18 625.03 12.97
. 45-54wk 27.44° 28.96° 34.69° 38.35" 1.49

CP conversion, . . b a
/e 55-64 30.96 31.70 40.68 45.60 0.74
FeBE  s5e4 2920° 303  3768° 4198 0.64
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919 @A TFLE 20-22 golgh e WaldroupF(1976)9] By, I ofvjieqt
a7Fe] FFE AY S8FA 14 d¥d oFFHLS 18195 g olFn @
Marshall(1977), Pearson® Herron(1981), Spratt®} Leeson(1987), NRC(1994)¢] X 119}
FrARstE, Ad@aA Adio AdHFS e 1 9 23 g7tAE dastdn F Jeroch
5(1982)7 Schloffels(1988)9] R} ofujiits H7std 1 9 156-165 g ¥
gAdS FEAE ¢ ARE ¢& & Ut @ Bornsteins (1979)9] Hiiep A

o7t Qe AHAT
2. 49 2: A7) AeA $8FA IR FIFFE 24

7t 754 2 HE

PHom GEE AR ASE ARE AFANNAE A2 AU 2T F

4o

2 238 F 3lv vHE /HHEER, 4T 9
Fro &THE ARFTY FF2FFLE FASE Ao] B¥oth 22U S8F
THE AZATH AdeH S FAE T oo} e R #FL
= SE s 141 % 99 87FS ARSI, RS 9¢agIFH I

31,
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FE8EA 1 4 duALTHFL Yol Ay & #FLx Tl wet 2
g, A&7)bE A Addsd 1 d 1 £73 AuA 27 FE AA35 e

19703 ) ZutR g o] FojH o Waldroup® Hazen(1976)2 &% 2
T Aoz ARSI 5 7HA AUA FFAAE vz AFDTF 2 SE8FTA A
F 37)2ke] A HAA(ME) S 732 1Y 400-425 kealzl 3t Eg AH&ddar)
kel H3 YA FFFES ARSI A AF@ZAH} AAT|R AR FEF
o] 1 9 450 kcal2 EolA & & &FH dFo] FoHez Frisdenz Ad)H
@ FdAE o Hue AT AT FBHAY|TY MERTZHS 1 9 425450
kcalgh &tk 2 9o SEFA A HAA 1 4 MER T sl Bornsteins
(1979), Bornstein® Lev(1982), Pearson® Herron(1982), Spratt¥ Leeson(1987),
Spratt(1990) % NRC(19%4) %= 400.-450 kcalE AAIsT Yt FH FUl A= o]+t
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AAE vz NPT 23 §E8FTA 292789 1 4 MERT 3L 400-410 kalE
gA gevn stded olg 2ol FUATAAT dxd ARG ¥ AL g5
o ARt F2 OFARE wE FAFE ANlA Argeldrl wWEelH,
Scott(1977)& §&FA Y AUALTHF FAANA FFo Lo AYALITFL
FA o Hagd oy QT did HAAelE 50%A6 g AolA AFF Alde
37%#H stPonz oo FAAYAA HiH 425-450 keale TEAHLE FU 9
AolA] ApgFel A BIE 400-410 kcalst 2 Folm HAMGEH S AIAYINES
el AoA AlFF el S8 e Alg 2 AUAZTIHS 7-8% 7 FsS L3
ofop Foix st} Spratte} Leeson(1987) = GAMAIo] Ao =83 &E&FA 1
ME 385 kcalE FASE Adgar|ztd F4AA 8L AT 5 U0 71&9
AFHIHETG ¥ U aTHFSE B gl

BAELE s-uete] Frrk AR AAelA Aol Abdatn shE o) @y a

& 2= SEFA VR/VE YRA A/ R ABFA Y A AUATFEE
2 FRAAE AFERS) fstel AAHA.

U, Ag 9 9y

D IANEE, NN L FA
BEAES 20023 49 7E 20033 19717 ZAdE FAT SWWE AAFY 24 &
AEANA 4052 AARPen, 494 24 FRFA =Lt spAvlo] Ad@F A
LE23le RossAS &8F74 400 8 T8 64 -;1‘—3377}7(1 A A8 H ot

2) NEAA 2 NIAR

S8FA 24 FHFH 64 FHAAS AAVIR F 1 A1 FF AR FFA
A Table 2-99A B nhel o] 24 Fo) 280(T1)-340(T4) kcalZH ¥ 30-34
F% ol 400(T1)-460 (TH7HA =+ 20 kcal® F7HA712 o] Foll& 380 keal7tA
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Table 2-9. Experimental design for daily energy allotment of broiler breeders

(ME, kcal)

Energy Age in weeks

series 24 25 26 27 28 29 30-34 35-39 40-44 45-54 55-64

T1 280 300 320 340 360 380 400 380 380 380 380
T2 300 320 340 360 380 400 420 400 380 380 380
T3 320 340 360 380 400 420 440 420 400 380 380
T4 340 360 380 400 420 440 460 440 420 400 380

Z Ao AErid 1 d 1 9 gatalygA FF QU 280, 300, 320, 340, 360,
380, 400, 420, 440 2 460 kcalE F33t7] 9% 10 T2 APAIE T Table 2-1091 A
BEuie} Zo] thalo| x| ehaks 2750 kecal/kgl 2 EF 24 32 1 € 1 % AlE

A7 FEFIES d9em, 19 1 5T dabd]

‘“%

=z
& Zt7F 20, 40, 035, 045 2 0.77 g2 EF ZTE AIEFY olF
& 2435t Table 2-10%F 22 A
79 g8 Table 2-11°14 R nig} 2o}

3) AFde L 2AGE

A FE&EAT MEAAAA 2 £8& 3 @ BA AolA F&a, Alge wd

obd A 1 d 1 % Fo9F v5d YEFFE wopo] iz 141 3 A

=111 -



Table 2-10. Daily feed and nutrient allotment and required chemical composition of

experimental diets

Daily energy allotment(ME kcal)

Items
280 300 320 340 360 380 400 420 440 460

Daily feed/nutrient allotment

Feed, g 101.82 109.09 11636 12364 13091 13818 14545 15273 160.00 16727
Protein, g 20 20 20 20 20 20 20 20 20 20
Calcium, g 4 4 4 4 4 4 4 4 4 4
Avail. Phosphorus, g 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Methionine, g 045 045 045 045 045 045 045 045 04 045
Lysine, g 077 077 077 077 077 077 077 077 077 077

Chemical composition

ME, kcal/kg 2750 2750 2750 2750 2750 2750 2750 2750 2750 2750
Crude protein, % 1964 1833 1719 1618 1528 1447 13.75‘ 1310 1250 1196
Calcium, % 393 3.67 3.4 324 3.06 2.89 275 262 2.50 2.39
Avail. Phosphorus, % 0.34 0.32 0.30 0.28 0.27 0.25 0.24 0.23 0.22 0.21
Methionine, % 0.44 0.41 0.39 0.36 0.34 0.33 0.31 0.30 0.28 0.27
Lysine, % 7 0.75 0.70 0.66 0.62 0.58 0.55 0.53 0.50 0.48 0.46
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Table 2-11. Formula and chemical composition of experimental diets for broiler

breeder hens

Ingredients and Daily energy allotment (ME kcal/day/hen)
chemical composition 280 300 320 340 360 380 400 420 440 460
Ingredients(%)
Yellow corn 5043 5327 5576 5796 5991 6165 6323 6465 6094 6712
Wheat 6.25 542 469 4.05 3.48 2.97 2.52 2.10 1.72 1.38
Wheat bran 0.40 2.81 491 6.75 8.40 988 11.18 1239 1346 1445
Soybean meal 2200 1950 1731 1538 1366 1213 10.7%5 9.49 8.36 7.32
Corn gluten meal 4,60 3.92 333 2.81 2.34 1.92 1.55 1.21 0.90 0.62
Fish meal 4.00 3.52 3.11 2.74 2.41 2.12 1.85 1.61 1.41 1.20
Animal fat 1.67 157 1.48 1.41 1.34 1.28 1.23 1.18 113 1.09
Limestone 862 8.10 765 7.25 6.90 6.58 6.30 6.04 5.80 5.59
TCP(18%) 1.26 1.14 1.03 0.93 0.85 0.77 0.70 0.64 0.58 053

DL -methionine(49%) 027 0.25 0.23 0.22 0.21 0.20 0.19 0.18 0.17 0.16
L-lysine(78%) - - - - - - - 0.01 0.03 0.04
Salt 0.26 0.26 0.26 0.26 0.26 0.26 0.26 0.26 0.26 0.26
Vitamin mixture 0.12 0.12 0:12 0.12 0.12 0.12 0.12 0.12 0.12 0.12
Mineral mixture ° 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12

Total 100,00  100.00 10000 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Composition 3
ME, kcal/kg 2751 2751 2751 2751 2751 2751 2752 2751 2751 2751
Crude protein, % 1964 1833 1720 1619 1528 1448 1376 1310 1251 1196
Calcium, % 3.92 3.66 343 3.23 3.05 2.89 275 262 2.50 2.39
Av. Phosphorus, % 0.34 0.32 0.30 0.28 0.27 0.25 0.24 0.23 0.22 021
Methionine, % 0.46 0.43 0.40 0.37 0.35 0.33 0.32 0.30 0.28 0.27
Lysine, % 0.86 0.78 0.72 0.66 0.61 0.57 0.53 0.50 0.48 0.46

Contained per kg of premix : vit. A 9,000,000IU, vit. D3 2,100,000IU, vit. E 15,000IU, vit. K
2,000mg, vit. B1 1,500mg, vit. B2 4,000mg, vit. B6 3,000mg, vit. B12 15mg,
Ca-pantothenate 8500mg, niacin 20,000mg, biotin 77mg, folic acid 600mg.

% Contained per kg of premix : Fe 40,000mg, Co 300mg, Cu 3,500mg, Mn 55,000mg, Zn
50,000mg.

3 Calculated values
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ANF71 B A kg? T A 1 AT A& 8783 AT Table 2-13
AA ®E wpeh Zrh Table 2-1204 Hd A&t FEdsE AT} Fo4
A FelZk JAAT 1 & AYATHES ARFAFL TI>T2->T3-T4 €22 &

7] wWFol AmeTed ARHE BT 1 Q AUATFY] BEFS RobAE A
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Table 2-12. Effect of different energy supply series on egg production, egg weight

and livability of broiler breeders peaked in summer season

Energy series

Items SEM
Ti1 T2 T3 T4
25-34wk 73.38 70.47 68.65 68.07 4.82
Total egg 35-44 77.71 74.75 75.03 75.66 2.48
production, 45-%4 67.93 67.01 65.03 64.61 4.67
HD% 55-64 58.97 56.38 55.81 53.65 361
25-64 69.50 67.18 66.12 65.56 2.00
25-34wk 69.86 65.85 64.52 63.62 519
Settable egg 35-44 71.67 69.17 69.29 69.41 2.67
production, 45-54 63.63 63.17 61.43 60.28 4.65
HD% 55-64 52.94 51.09 50.71 47.62 3.60
25-64 64.52 62.35 61.48 60.30 2.27
25-34wk 53.05 53.54 53.84 53.26 0.62
. 35-44 58.39 59.04 59.00 58.01 0.63
Egg weight,
45-54 61.88 62.20 63.05 62.53 0.67
BeEE o g 63.41 64.07 64.19 63.43 0.59
25-64 59.19 59.71 60.03 59.31 0.53
25-34wk 98.99 98.96 100.00 100.00 1.26
Lo 25-44 96.94 96.94 98.96 96.94 2.77
Livability, %
25-54 94.92 95.90 98.96 92.84 4.13
25-64 36.71 91.83 95.93 90.78 572

FE fFolH oz Friete AFE ZAEU(P 0.05), °]AL Table 2-1204A4 R 3

ot
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Table 2-13. Effect of different energy supply series on feed conversion and feed

cost of broiler breeders peaked in summer season

Energy series

Items SEM
Tl T2 T3 T4

25-34wk 3.36° 3.64™ 3.92% 421° 0.23

Feed 35-44 3.06° 3.26™ 341%" 3.60° 0.12
conversion, 45-54 3.29 3.33 341 3.64 0.24
kg/kg egg  55-64 3.71 3.83 3.86 4.09 0.26
25-64 3.36° 351™ 3.65" 3.89° 0.10

25-34wk 188.0° 208.8%" 224.9° 240.1% 16.17

Feed 35-44 194.1° 207.9 217.8° 227.7° 8.33
conversion, 45-54 2177 219.2 2274 2445 1741
g/egg 55-64 261.8 270.8 273.0 292.0 22.31
25-64 215.4° 226.7% 236.0°° 251.5° 8.55

25-34wk 573.12° 61666 66255  69851° 48.42

Feed cost. 35-44 508.38° 53476  55091* 57576 19.39
45-54 547.89 554.33 570.31 598.19 40.76

wonkg ege o o 61720 63912 64398 68336 4210
25-64 561.65° 58622 60694  638.96° 1767

25-34wk 30.31° 32.71% 35.72° 36.90° 2.69

Feed cost 35-44 2967 31.58% 32.55° 33.44° 1.08
won/egg 45-54 3391 34.45 35.95 37.42 2.56
55-64 39.18 40.99 41.39 4338 2.86

25-64 33.27° 3493 36.40°° 37.79° 1.13

2) 482 9 »3x

499 24 FYo| £L3e] e NPAE
® ZF7NA 30-34 FHol 400 kealE FF3HI 35

A ol ofURAT g A wgm P

€, ME 2 CPL 723 AgH| SN 2% 713
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Table 2-14. Effect of different energy supply series on ME and CP conversion of

broiler breeders peaked in summer season

Energy series

Items SEM
T1 T2 T3 T4

25-34wk 9,278° 10,143 11,059% 11,841° 780.8

ME  35-44 8,447° 8973 9,380 9,928 327.4

conversion, 45-54 9,088 9,195 9,474 10,101 680.9

mcal/kg egg 55-64 10,238 10,601 10,682 11,335 698.4

25-64 9,263° 9,728 10,148 10,801° 2925

25-34wk 491.2° 538.7° 591.2%° 626.2 43.33

ME 35-44 492.9° 529.8° 554.1%° 576.7° 18.24

conversion, 45-54 562.5 571.4 597.1 631.8 42.71

kcal/egg 55-64 650.0 679.9 686.5 7196 47.37

25-64 549.1° 580.0™ 607.2" 638.6" 18.74

25-34wk 525.7 551.3 569.1 5789 44.83

CP 35-44 442.2 455.6 453.6 457.7 16.30

conversion, 45-54 478.2 483.8 515.0 502.7 33.82

g/kg egg 5564 538.7 557.8 562.1 596.4 36.75

25-64 496.2° 512.1° 524.9% 534.0° 15.55

25-34wk 2773 29.15 30.31 3051 2.47

CcpP 35-44 2581 26.92 26.81 26.60 0.90

conversion, 45-54 29.60 30.06 32.47 31.46 2.10

g/egg 55-64 34.20 35.78 36.12 37.86 249

25-64 29.33° 30.48% 31.43* 31.61° 0.99

24 19 AU T Fol

400-450 kcalo) gt

Bornsteins(1979), Bornstein® Lev(1982),
Leeson(1987), Spratt5(1990) 2 NRC(1994)9} Huxr} ¥ Rolm, A o]z A4
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Table 2-15. Effect of different energy supply series on egg production, egg weight

and livability of broiler breeders peaked in winter season

Energy series

Items SEM
T1 T2 T3 T4
25-34wk 55.93 55.40 55.90 56.67 1.05
Total egg  35-44 74.85 74.92 73.29 73.77 1.94
production, 45-54 67.46 64.89 66.53 65.70 241
HD% 55-64 56.68%° 54.60° 57.61° 57.45° 1.23
25-64 63.74 62.48 63.37 63.46 1.41
25-34wk 5212 5151 51.80 52.26 0.33
Settable egg 35-44 69.92 69.75 68.15 68.42 2.44
production, 45-54 62.42 60.13 61.65 60.27 2.75
HD% 55-64 50.31® 4381° 52.10° 51.32° 1.14
25-64 58.75 5762 58.50 58.17 153
25-34wk 55.40 55.84 55.51 55.35 0.66
. 35-44 61.53 61.77 61.58 61.32 0.49
Egg weight,
45-54 63.84 63.89 63.81 63.65 0.49
g/egg b a a b
55-64 64.12 64.54 64.84 63.99 0.19
25-64 61.21 61.42 61.34 60.99 0.41
25-34wk 91.92 90.91 9293 91.92 047
e 25-44 9192 83.89 89.90 29.90 0.49
Livability, %
25-54 86.87 84.85 81.82 81.82 0.49
25-64 83.84 80.81 79.80 79.80 0.17
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g BadF 2 A AEELE Table 2-15914 He vl gtk & Table
2-159l4 2z} T ATE, T TS, 2 HAEGFL 5-64 FH AFBVNE
Agstd A F@713d ZA MYz FHA ozt e AT AIE
ol Gtk A HEET H AT AA Aol Aozt flolA FA7
FHI FEFAY 7 AAVNE WA FFFE L AAC ABEH HIdF ¥
A BEE S vXA &gt

A7z FAd AR kgB EE AZ 1 NG AR T & AL8HE Table 2-16
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Table 2-16. Effect of different energy supply series on feed conversion and feed

cost of broiler breeders peaked in winter season

Energy series

Items SEM
Tl T2 T3 T4

25-34wk 4.20° 4.44° 467 4.85° 0.10

Feed 35-44 3.02° 3.10° 3.34° 3.49° 0.09

conversion, 45-54 3.21° 3.34% 3.28" 351° 0.13

kg/kg egg  55-64 3.78% 3.94° 3.70° 3.79° 0.09

25-64 3.49° 364> 369" 3.86° 0.08

25-34wk  232.68° 248.14° 259.14° 268.48 457

Feed 35-44 185.62" 191.46° 205.66" 214.14° 543

conversion, 45-54 205.04° 21345 20951  22357° 7.46

g/egg 55-64 242.18" 254.18° 239.99° 242.24° 5.66

25-64 213.44° 223.32° 22652 235.447 4.78

25-34wk  713.96" 741.52° 77377 787.45% 16.71

Feed cost 35-44 499.32" 508.10° 539.41° 557.0° 14.04

© 45-54 532.52 55393 544.34 572.86 20.53

won/kg egg o o 62620  65204°  61363° 627630 1412

25-64 58156 602.06”  607.96"  628.83" 13.64

25-34wk 39.55° 41.41° 42.95° 43.59° 0.76

Feed cost 35-44 30.72° 31.39° 33.22° 34.15° 0.88

won/egg 45-54 33.99° 35.39" 34.73° 36.46 1.23

55-64 40.15° 42.14° 39.79° 40.16" 0.94

25-64 35.60° 36.98" 37.29° 38.35° 0.79

AR 8 TEF MERTH 9 ALEHISAA 25 7Hd fE8dd d3ds 5854
A F=3A 1 4 A YA g FEe] 400-450 kealelgti ¥ Waldroupdt
Hazen(1976), Bornsteins(1979), Bornstein® Lev(1982), Pearson¥® Herron(1982),
Spratt® Leeson(1987), Spratt5(1990) ¥ NRC(1994)¢] H i xt} @2 Aolw, #Ho]
A AFREHY SEFA AEHAA 1Y A AdA 2T FE 400-410 kealE HA
gerta 3 o] 55(1985a,1988)8] R arsh A e, A AolAd] FoF §EF
Al 19 385 kecalE Fddl = AT A7 FAAQ H& FA
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Table 2-17. Effect of different energy supply series on ME and CP conversion of

broiler breeders peaked in winter season

Energy series

Items SEM
T1 T2 T3 T4

95-34wk  11551°  12220°  12.839°  13.339° 0277
. 35-44 8.206° 8523" 9.184° 9604 0237
ME conversion, o o 8.833° 0188 0029  9660°  0.343
mealke egg o o) 10387° 10804  10178°  10411° 0234
25-64 9.590° 0998  10155°  10616°  0.227
05-34wk  63087° 68239  71264° 73833 1256
. 35-44 510.45° 52651 565.65° 588.87° 14.93
ME;;T;;:”“’ 45-54 56387°  58699° 57615  61482° 2052
55-64 665.99" 698.99° 659.99 666.15° 1557
25-64 536.96°  61412° 62293  64747° 1314
95-34wk 65566 655.89 654.07 653.86 14.48
b comveraion, B4 434.40 432.97 444.17 443.16 11.74
' 45-54 46478 483.46 475.09 483.00 17.65
kg egg oo o 54656°  560.88° 53657 54779° 1233
25-64 514.02° 52426  51845” 539.12° 11.83
%5-34wk 3632 36.63 36.31 36.19 0.65
. 3544 26.73 26.75 27.35 2717 0.74

CP conversion,
45-54 29,67 30.89 30.32 30.74 1.06
gege oo oy 35.04° 36.78° 34,73° 35.05" 0.82
25-64 31.46° 32.20° 31.80%° 32.88° 0.68
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TA2FB7AA ATE 10% F2AZ F 2 o]Fd AFE F7/HMAA FRAFTA =2
e 4, S-F)9 374 AETFE T
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Table 3-1. Body weight control systems

Items 4weeks 8weeks 12weeks 16weeks 20weeks remark
T1 400 840 1,320 1,680 2,000 F-gV
(100) (105) (110) (105) (100)
T2 400 800 1,200 1,600 2,000 g2
(100) (100) (100) (100) (100)
400 760 1,080 1,520 2,000 )
T3 (100) (95) (90) (%) (100) S-F
* () ¢ Index

b Fast-Slow, 9 Standard, ¥ Slow-Fast.

3) AgHE 2 quHE

A A7 B BARIA A EA, AFAIEE 1~6 FH(24F AR, CP
18%, ME 2,870 ki/kg), 7~15 +# (558, CP 15%, ME 2,800 kd/kg), 16~22 5
(h3Ak&, CP 13%, ME 2,700 kd/kg), 23~64 F(FA R, CP 16%, ME 2,750 kal/
k)E TSt AgFolTALH, F& Y AT FFNE ol&e] AFFA A
SHEE AT AES 1~2 9% 23 A7, 3 9% 19 A7 4 98 ~19 73 A4Y
&, 20~21 % 13 N3, 22 79 14 Az, 23 £ 15 A7 24 3 16 A7, 25~64
FR7AA 17 Al 1 A5 S HAASY1, dudEe 1 943 IB+ND(HE), 11 ¥4
IBD(&<7), 14 €% IB+ND(), 21 4HIBD(S5), 28 YHIB+ND(SF), 33 9
IBD(=<7), 39 €% Z@AENS4), 46 93 FP(HA, ©3), 53 4% ILT(H), 63 4
B ND-K(Z%), 86 93 AEP(HA}, #3), 98 4% ILT+MG(¥<h), 106 43 AE(S
), 119 €% INE Oil(Z%)& 2A 8.

% 97 2%

pLcS

g

1) $471

20 FB7kx19] AFL (Table 3-2)ol 9} o] TIF 2,023 g, T2F 1,995 g 2 T3
T 1970 g2 NPT FoAQ AolE HolR| Fol &5 - §AA ] AFFold
ooty AF2EE APEH DA F3aA AAH A
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Table 3-2. Body weight(g)

Items T1 T2 T3
0 weeks 58.0 58.0 58.0
4 409.4 409.4 409.4
8 770.0° 739.0° 731.3°
12 1258° 1173° 1104°
16 1683° 1627° 1497
20 2023 1995 1970
24 2437 2451° 2403°

*ab,c Means with different superscripts in the same row are significantly different

at P<0.05.

of¥

¥ (Table 3-3)olA Biwpe} o] 8~12 FHolA TIF 4835 g, T27
4342 g, T37F 3727 g2 & T1, T27#7} T3l Hlste] fogoz =9kov(P<0.05),
16~20 F3FolE T1F 3403 g, T27 368.1 g, T37F 47267 g2 F7]d FAHE Al
70 T377F & A g ol vlgte] fA oz & Rrh(P<0.05).

Table 3-3. Body weight gain(g)

Items T1 T2 T3
0~ 4 week 351.4 351.4 3514
4~ 8 360.6 329.7° 321.9°
8~12 4835° 434.2° 372.7°
12~16 424 6% 453.7° 393.3°
16~20 340.3° 368.1° 472.6*
20~24 413.0 456.0 4329
0~24 2379%° 2393 2345°

*ab Means with different superscripts in the same row are significantly different

at P<0.05.

AFE A FE (Table 3-4)AM9} o] 8~12 FHoe T1F, T27 B T377F &4
7} 1787 g, 1672 g 2 1521 go 2 AFFLA Az FoAHA AojE EHiow
(P<0.05), 16~20 F3ol= ztzt 2313 g, 2361 g 2 2526 g22 Fu7ld] FAANA
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T377F b2 AgTEgG fFfHoz @ol HASFAHP<0.05). 2t §47] A 7]
HEte] AsAHAFE TIF 11,142 g T27F 11,055 g, T37 11,087 go2 #2349
ol HolXE &k X §47 FU¢9 AHE &7 &2 (Table 3-5)94 9
BiEubel o] T1TF 469, T27 462 2 T3TF 47322 AF2AE wyd we ol &
HolA gt

Table 3-4. Feed intake(g)

Items T1 T2 T3
0~ 4 week 838.0 838.0 838.0
4~ 8 1182 1175 1164
8~12 1787° 1672° 1521°
12~16 2166° 2052° 1877°
16~20 2312° 2361° 2526°
20~24 2857° 2957° 3160°
0~24 11142 11055 11087

*a,b,c Means with different superscripts in the same row are significantly different

at P<0.05.

Table 3-5. Feed conversion

Items T1 T2 T3
0~ 4 week 2.39 2.39 2.39
4~ 8 3.28° 356 3.62°
8~12 3.66 3.85 412
12~16 5.11° 452° 4.79%
16~20 6.89° 6.41* 5.35"
20~24 6.96 6.49 731
0~24 469 462 473

‘ab Means with different superscripts in the same row are significantly different

at P<0.05.



£47] &< Atz HHFL (Table 3-6)l A9k o] 8~12F3Hd TiF
5003 ka, T27T 4682 ki, T37 4260 k2 ATzl MZ FxE By
(P>0.05), 16~20F S<ollE TITF 6,243 ki, T2T 6,375 kd, T37 6.821 kdZ T37}
T1, T2FET Fo3 oz go] HAFNAIP>005). o183 A AFzds A3l
o 7172 NFGFge] AFEFC] AR 2E] iR JAXEH, 24F T
AA A dA A= T1, T2 £ T377F 242 30,852 ke, 30,595kd R 30,653 kel
AN @ TF7el o] & Holx Fgir).

Table 3-6. Energy intake(ka)

Items T1 T2 T3

0~ 4 week 2,405 2,405 2,405
4~ 8 3,352 3,331 3,301
8~12 5,003" 4,682° 4,260°
12~16 6,064 5,745° 5,256°
16~20 6,243° 6,375° 6,821°
20~ 24 7,785° 8,058° 8,611°
0~24 30,852 30,595 30,653

‘a,b Means with different superscripts in the same row are significantly different

at P<0.05.

)il FodE HAFE (Table 3-70A Bevieh 2ol 8~12 F Ftale Tl
T 268 g, T27 251 g, T3+ 228 go 2 X237t f2ZQl Aol2 Bgon, 16~20
FlE T1F 301 g, T27 307 g, T37 328 g2 Aty AFH %3 wpast
A2 T37F T, T27EG Aoz go] HASHAGP>0.05). oleld ZAFA= AF
AL fatd JER AP AFEFe] AErt @tv] otk a2 24 F
Fetel A @A HAHFLS T T2 2 T3#7 242 1654 g, 1,639 g 2 1,639 g&
2 AFZE P e FAAHQ Aolg HejA st

N
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Table 3-7. Protein intake(g)

Items T1 T2 T3
0~ 4 week 151 151 151
4~ 8 195 194 192
8~12 268 251° 228°
12~16 325° 308" 282°
16~20 301° 307° 328°
20~24 414° 429° 458
0~24 1654 1639 1639

*a,b Means with different superscripts in the same row are significantly different

at P<0.05.
24 F FA SAHEL (Table 3-8)olA ¢t T14 96.7%, T27 978% % T3+
=

NE TR Folg vehiA gstont, FEAER Q00 EAFFY AR

 ENY EFAFOR ST 47 S48 886% AAF AT $51%I3T P
=
3T

Table 3-8. Viability(%)

Items T1 T2 T3
0 ~8 week 98.9+1.11 98.9+1.11 100.0+0.00
0~12 98.3x0.96 98.9+1.11 99.4+0.56
0~16 96.7+0.96 98.3+0.96 99.4+0.56
0~20 96.7+0.96 97.8+0.56 98.3£0.96
0~24 96.7+0.96 97.8+0.56 97.8+0.56

* Values are meanstS.E.

2) A3
234 L (Table 3-9)oA ¢ o] T1TF 186.0 4, T2+ 1857 ¥ ¥ T3F 1867
d=2 A7 FAAIL Frle) FAE JAF TIFF EFHo2 FAANA T27R
o 03¢ AQdHRH, A7l FAE A Frld FTAAZ T3F7F EFHOE
FAND T27EY 108 ADHRoY FAAHA xolg HolAe &Yt ol FE
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AER2000)°) AAFTT7E 24dHe] 1 FY A= AIdHQvE Rug
ZEE e

e
o
2.
o

Table 3-9. Sexual maturity

Items T1 T2 T3

days 186.0+1.73 185.7+2.33 186.7+1.45

* Values are means*S.E.

F0FE&L (Table 3-10)l A RiEnpeh o] 32~40 FHdle T1, T2 2 T3+
Z+7} 747%, 176% 2 784% 2w, AlF A7z Bl TIT 61.6%, T2F 61.1%,
T3T 635%% fFoAQ Aol HolA &gtov, T3TF7E T27o Mt 24% &%
<, A7) FAE A Frld FAAN T3F7F be AF =22 Wyl vls
o Z|IHHER Adgo] 2 A¥S Btk

o]83 A¥AIFE Krishnappa 5(1992)0] AA719] AR AL AfFA2 B}t 4t
@go] F7Meda Baudt Ade dAGHoY, FEAS
@)l AAFTFF 54 FEHAA Y dFgAM ZEAFTY AAFTEG By A
ag Aeke deolstded, oHd zole FAAETH ATd MAFH

HZo 2 Alg g}

Table 3-10. Total egg production(%)

Items T1 T2 T3
24~32 week 52.0¢1.79 55.3+1.22 53.5+1.27
32~40 74.7+3.13 77.6+3.54 78.4£1.71
40~48 63.9+2.85 67.5:4.10 71.1+1.43
48~56 62.9+3.37 58.3+6.86 62.6+3.06
56~64 49.6+3.23 46.7+5.80 51.8+4.12
24~64 61.6+2.60 61.1£3.77 63.5+1.66

*
Values are meanstS.E.
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FATTAAM A, AT L 7|FFS A AFFEL (Table 3-1DA A 9 2ol
T17 58.8%, T27F 582% % T37F 612%=2 AMFZA Wy we {FoxE HolA
gskot T3F7F TIFHYG 24%, T2FRET 3.0% Eoh 23 AJE A7I% S
o 718Te TFE A - FFLL (Table 3-12)94 9 Zo] T1F, T2+ %2 T3+7
Zt7} 2.86%, 2.92% % 230%2 NPT FoddE HolR] ¥skoy, FFOE FA
AR T277F A&l /M %o, T377E 7+ F i

Table 3-11. Normal egg production(%s)

Items Tl T2 T3
24~32 week 50.7+2.12 54.1+1.43 52.611.20
32~40 71.8+3.48 75.2+3.49 76.9+1.47
40~48 65.1£3.15 63.9+4.88 67.9x£1.70
48~56 59.5+3.65 53.917.44 59.9+3.15
56~64 46.8+3.48 43.7+6.22 48.8+4.14
24~64 58.8+2.90 58.2+4.06 61.2+1.67

" Values are meanstS.E.
Table 3-12. Abnormal egg production(%6)

Items T1 T2 T3
24~32 week 1.38+0.34 1.15+0.23 0.86+0.08
32~40 2.88+0.58 2.45%0.31 1.55+0.24
40~48 3.77+0.43 3.58+1.06 3.26+0.27
48~56 3.44+0.29 4.36+0.99 2.74%0.38
56~64 2.84+0.28 3.08+0.52 3.09+0.04
24~64 2.86+0.36 2.92+0.56 2.302£0.19

*
Values are meanstS.E.

24~64 3 P FF (Table 3-13)o1 42k 2ol T1+ 642 g, T27 636 g
R T37 634 g2 APF3a] Zolg Rolx &goyt TIT7 7H¢ FAMEH, ¢
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F& Fao AReSE AZ2AE BAgel FAse FFolgrt

64 5o 712d HBF dFL TIF 709 g, T27 704 g ¥ T3F 700 g&
2 AgTl Aol g wolx gk, AL FIAFEECHE, 2002004 FA
60 7% ol 667 gol2h L BARTHE dFo] EAYL.

Table 3-13. Egg weight(g)

Items T1 T2 T3
24~32 week 53.6£0.57 53.1£0.50 53.5+0.14
32~40 61.9+0.62 61.2+0.30 61.3+0.20
40~48 65.9+0.63 64.920.64 64.6+0.23
48~56 68.6+0.46 68.5+0.93 67.6+0.17
b6~64 70.9+0.32 70.4+0.66 70.0+0.39
24~64 64.2+0.48 63.6£0.60 63.4+0.12

* Values are means+S.E.

Table 3-14. Viability(%)

Items T1 T2 T3
24~32 week 96.7+1.52 98.7+1.30 98.1+0.00
32~40 95.8+2.45 97.4+2.60 96.0+0.00
40~48 95.2+3.05 96.0£2.25 96.0+0.00
48~56 94.6+2.80 04.7+291 96.0+0.00
56~64 92.2+3.39 93.4+1.89 96.0£0.00

*
Values are means*S.E.

24 FRE 64 FAA ] JAPESLS (Table 3-14)91 4 9 o] T1F 92.2%, T2F
93.4% % T3 96.0%= T3T7F 7HF Eghout AlgFzkel Apo]l& Rolx] et

A7) Fetel R A4S (Table 3-15)d4 REurst o] Yooy £H8L
37 89 A% TI+, T27 9 T377F &% 972%, 978% 2 983%= T377F 73
Egon, B3&e 747 87.2%, 89.7% ® 836%2 T277t 7MY wkou, AFxA
el Mt e FAE Bolx Frh 2 x 53 FHolE TIF, T27F 2 T3+

FAEEL 77 948%, 9431% L B2xRow, &L zHzh 836%, 80.7% ¥

or:

lo,
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86.7%% T377F th& AP vste $A&H P30 & IS oW ¥
AAR] Feats BolA ¥y

37 FHA 57 FEE vuYPe W FHo| AAY 57 FR FHER F3Eo|
37 FREGE "olAE B¥E BA

°]3-& Robinson §(199%5)°] ¥ ARH 24 FHAA AFE @std FAHA
S o 28 FHA 58 FH F&o] AAFTANA YT EZud A
ARzA AFzE AN FHI ASEAY Aold 7|AF ReE AsdH.

Table 3-15. Fertility and hatchability

37 weeks 53 weeks

Items

T1 T2 T3 T1 T2 T3

Fertility (%) 97.2+147 97.8+0.27 9832049 94.8+0.62 943040 952+1.96
Hatchability(%) 87.2¢2.46  89.7+053 88.6+2.27 836+1.88 80.7+0.40 85.7+3.94

*
Values are meanstS.E.

>
oo
N

17k Foke] F& AASFE (Table 3-16)dlA BEnke} o] TIF 1580 7,
T2+ 1573 7} 2 T37F 1679 /A=A T3F7 t& TR 99~106 71 Be] A
Aot fojate Rolx gkt
g 24A4F AAFFE AV AFE dASGAIL Tl EXAFTA =2A
T377F 1462 2 A7)0l AFE F7HA7107F F71 A5 S FAEAA
TEAIZL T1F9 1352 #2745 110 71 gged, Agrzt ¢ 4384 A2
FAA BEEAZA 2@AZ T279 1341 FET 121 §7F Bkth(Table 3-16).
o] 22 Robinson %(1995)°] WA AYE 24 FH7A] AFS 2Edd §43A
S W 2AF AAFE AAZT FdHer vgon, FENEAH(2000)0°] 156 F3
FEH 30 FHEAA AFE 2 AR S @ AAFT FAHez HUon
1% AgE Fold AY2A FAAZH AF2A MAFH] 7] dELR A}
2HY AF2d ZES AA FH AT FY B A77F 98 Aoz AAA



Table 3-16. Normal eggs and chicks produced per hen

Items T1 T2 T3
Eggs 158.0£6.70 157.3+9.73 167.9+4.65
Chicks 135.218.65 134.1+8.45 146.2+1.86

* Values are meanszS.E.

2. 43 2: §47) AT=AES A 28A AT 3y

. AT 54
2 AYe §47 AF2EL AT 484 AT P TEOE F8FAY A
A FINI) Qekel ST

God 3y 2 As

1) A% AF71%
SE&FA ZAF(22)E 305, 98T 60 4 F 540 £& FASY 20024 2€
16458 20039 5¢ 947t dALA FAVled A 7HEF AGAAIA 64 F

Bk s

2) NYAA

5827 $4A9 EARA HETA PYS Fohwr] Askel (Table 3-17NA
S gol 9~20FHe) BT ol ThE TIF(00% ALF ), T2F(EREF
o)), TIT(200% AAFee 374 NYT7E Tk
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Table 3-17. Feeding program

Age(Weeks) T1(every day) T2(every day) T3(skip-a-day)
____________________ %____________._.___________——
9 100 99 200
10 100 98 200
11 100 97 200
12 100 9% 200
13 100 9% 200
14 100 % 200
15 100 97 200
16 100 93 200
17 100 99 200
18 100 100 200
19 100 100 200
20 100 100 200
3) AgRE 2 AF
At st AE5S AE 19 BT U8y
4) AFHF

WAL 1 UY MD, IB+ND(H3SH, 6 93 FP(H3), 11 4% IBD(L), 14 ¥4
IB+ND(&), 21 €% IBD(&%), 28 4% IB+ND(Z%), 33 ¢ IBD(&F), 39 4%
ZBAEHES), 46 €43 ILT+MG(HSH), 61 43 ND-K(Z%), 74 4% AEP(EA, %
), 90 93 ILT(HI), 106 43 AE(S5), 115 4% INE Oil(Z%)& AAsRd.

o d+ 43

p o)

aFd

1) §47]

AR Fe] Wie W& AF W3l (Table 3-18)dl4 9k 2ol 12 FHo| T1+
1117 g, T27 1,090g, T37 1,134 g2 AYFAF T377 T2FRY #oFeg 7
A 2.8(P<0.05), 20FH e TIF 2,087 g, T2 2,044 g, T37 2,039 g& 2 T2,
T372H00% WdFA T1F7E F98 o2 7P Ach(P<0.05). 24 F71A 9 AT
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T1, T2 9 T377F 742t 2649 g, 2718 g B 2643 go 2 Algg oo ue
Aol& molA gstet.

Table 3-18. Body weight(g)

Items T1 T2 T3
0 week 334 334 334
4 382 382 382
8 729 736 724
12 1117*° 1090° 1134°
16 1452 1404 1445
20 2087 2044° 2039°
24 2649 2718 2643

*a,b Means with different superscripts in the same row are significantly different

at P<0.05.

§47) Fote] A %S (Table 3-19)o A9 o] 8~12 8o TIT 3879 g, T2
7 3537 g, T3T 4096 g2 2 ARAZF vid #49% T277F th& AF 79 Hlsto
FoHoz Ygtom 16~20 FHolE TITF 6344 g, T2T 6397 g, T3+ 5933 g&
2 ALAdF9E T377F TIF4Y T27EG FAZFo] 9802 ¥on(P<0.05), A
SAHAZL (Table 3-20)9l A &} Zo] T1, T27 2 T377F 247 10422 g, 10,316 g
2 10422 go2 AAAF oid F9% T277 TIFY T3FRG FAH o2 HA A
HFATHP<0.05). °lelg AAE 9 FAHARE 18 FHA ARE A F493%7 o
Folgba AzbdErt

AFE 8T &S (Table 3-2D)ol A ®Biutsgl o] 8~12 F3He TI1F 383, T2T
409, T34 36325 T277F T3TEY #FofAH o2 E3hom(P<0.05), 16~20 FH =
T17 381, T27F 376, T3F 4082 200% ZAY w493 T3+7F T17+Y T27EY &
oHq oz EIHP<0.05).
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Table 3-19. Body weight gain(g)

Items T1 T2 T3
0~ 4 week 349.0 3490 349.0
4~ 8 3470 354.0 342.0
8~12 387.9° 353.7° 409.6°

12~16 335.0 314.2 311.3

16~20 634.4° 639.7° 593.3°

20~24 562.4 674.0 604.4
0~24 2,616 2,684 2,609

*a,b Means with different superscripts in the same row are significantly different

at P<0.05.

Table 3-20. Feed intake(g)

Items T1 T2 T3
0~ 4 week 775.0 775.0 775.0
4~ 8 1155 1155 1155
8~12 1485 1443° 1485
12~16 1725° 1669° 1725°
16~20 2416° 2408° 2416°
20~24 2866 2866 2866
0~24 10422° 10316° 10422°

*a,b Means with different superscripts in the same row are significantly different

at P<0.05.

aeg A 71 Sgels TIF, T2F 2 T377F 22 398, 385 2 3992 o3
g Holx Poy ARAE FAS T277 e F4TEgE AASA.
£4719 2 AR AHFS(Table 3-22)014 wivlsl o] TITF 28820
kd, T27 28524 kd, T37 28820 k2 T277F t+& AJTFHY 296 kdE HA AHFH
o] Fol2H(P<0.065)E YL, ol F AP 9 FARY 18 FHAA A2 AT
F3t97] WEolgtn AZEnh
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Table 3-21. Feed conversion

Itemns T1 T2 T3
0~ 4 week 2.22 2.22 2.22
4~ 8 3.33 3.26 3.38
8~12 3.83% 4.09° 363"

12~16 5.15 5.35 554

16~20 3.81° 3.76" 4.08

20~24 510 439 4.74
0~24 3.98 3.85 3.99

*a,b Means with different superscripts in the same row are significantly different

at P<0.05.

E3 G Ed HFFL (Table 3-23)ol A9k 7o) T1F, T2+ 2 T377F 242 1,541
g, 1525 g 2 1541 go.2 T277F At v AFHFH vlAAE g2 Alg+ro
Aoz AA AFFLA=uP<0.05), oJRAL> 9 FHEEH 18 FH7AA AIRE AT

Felsgly] Mol Az,

Table 3-22. Energy intake(l)

Items T1 T2 T3
0~ 4 week 2,224 2,224 2,224
4~ 8 3,274 3,274 3,274
8~12 4,158 4,040 4,158
12~16 4,830 4,673° 4,830"
16~20 6,523 6,502° 6,523"
20~24 7,810 7,810 7,810
0~24 28,820° 28,524° 28,820

*a,b Means with different superscripts in the same row are significantly different

at P<0.05.



Table 3-23. Protein intake(g)

Items T1 T2 T3
0~ 4 week 140 140 140
4~ 8 191 191 191
8~12 223 216° 223"
12~16 259° 250° 259°
16~20 314° 313° 314°
20~24 416 416 416
0~24 15412 1525° 1541°

*a,b Means with different superscripts in the same row are significantly different

at P<0.05.

(Table 3-24)1A} o] TI1+ 99.4%, T2+ 99.4%, T3+
of weh BAH Aol UBF AFE ek Bk

flo

28F MR8 FA4E
¥

&
98I9%= Ats g

Table 3-24. Viability(%)

Items T1 T2 T3

0~8 week 100.0+0.00 100.0+0.00 100.0£0.00
0~12 99.4+0.56 100.0+0.00 99.4+0.56
0~16 99.4+0.56 100.0+0.00 99.4+0.56
0~20 99.4+0.56 99.4+0.56 98.9+1.11
0~24 99.4£0.56 99.4£0.56 98.9+1.11

* Values are means+S.E.

FEAF£10%2] WYl Solr7le ¢UEE (Table 3-25)04 HEukel 2ol 1253
Hole TITF 565, T2T 534, T37F 556282 AAAF AFFold T277F 7H3 @k
on, 20F#HlE TIT 468, T2T 448, T37 511 200% AYFT T37e Y
=7 b A

AAA oz A¥E 0 AAFHrt &8 FaPPavde 249 HAEH7 58
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2 RJF Y=, AL AYFAt MYFARGE ARYH FAS A
%7] w#e] Yol Az AmEch

Table 3-25. Uniformity

Items T1 T2 T3
8 week 54.2 55.0 576
12 56.6 53.4 55.6
16 43.2 46.3 53.7
20 46.8 448 51.1
2) 2@

ZA9HE ARHF Fo4F T277F 1933¢8 2 WdFAd T179 190342 T 33
d AA=Nen, 200% ALdEAd TIFE 194792 TITRY 474 AILHA}NG
(Table 3-26). o121 Ald ZAF= Wilson 5(1989)°] 457 AY AdHFlE A

S o) 2AYAEO] 20490 Yhar Bad AdE 2AAAH o] FFI wsio

Table 3-26. Sexual maturity(days)

Items T1 T2 T3
days 190.310.67 193.3+2.33 194.7+2.19

* Values are meanstS.E.

Z224A8L (Table 3-20)90X BRI} 2od 24~32 FHAME TIT 524%,
T2 49.9%, T3 47.0%% AYFAE T3¢/ MAdFAd TIFRY Fodez A
Ao P<0.05), 64 FH7AAY FAHELE TIF, T27 2 T3#7F 4z 67.2%,
66.3% R 663%2 Ty W FAE Rolx Gt

agm 49, 33 ¢ 7P Agd AF AR Fde BEBEE (Table
3-28)ell A ®Eukel o] TIF 67.1%, T2F 66.3%, T37 652%= v 4% Ti+
7} Mg Bgod AT LAMYG nptN R Fdyel ek #HEHMA FAxE B
o] =] ¢kstrt.
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Table 3-27. Total egg production(%)

Items T1 T2 T3
24~32 week 52.4° 49.9% 47.0°
32~40 80.8 80.9 819
40~48 76.1 719 76.0
48~56 69.5 67.2 65.1
56~64 59.1 57.7 58.7
24~64 67.2 66.3 65.3

*ab Means with different superscripts in the same row are significantly different
at P<0.05.

ES A, 5 2 UI¥EBE
HEukel o] 0.04~007% HAZA AlgFo W we dAS FFod F9F
Q1 ZpolE Holx ggtr).

]
)
(oL
=9
N,
=)
2
lo
N
of
nc)
flo
S
o
(¢}

w
[\]
L
=2
2

Table 3-28. Normal egg production(%)

Items T1 T2 T3
24~32 week 52.2° 49,8 46.9°
32~40 80.8 80.8 81.9
40~48 76.0 779 76.0
48~56 69.5 67.2 65.1
56~64 59.1 57.7 58.7
24~64 67.1 66.3 65.2

'a,b Means with different superscripts in the same row are significantly different

at P<0.05.

A G713 St BE dF L (Table 3-30)1A Hewker 2o T1+, T2T % T3
T7F 47k 63.1g, 63.0g R 627go.2 AtgFoUyo] wEA dAF Aol TAA
Q 2ol Holx ggtout FHo| AFde) wel BFES FAYANE AFL HYrh
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Table 3-29. Abnormal egg production(%s)

Items T1 T2 T3
24~32 week 0.17£0.05 0.06+0.01 0.09+0.04
32~40 0.03+0.02 0.06+0.05 0.04+0.02
40~48 0.09+0.03 0.03£0.00 0.05+0.02
48~56 0.02+0.02 0.02+0.01 0.01£0.01
56~64 0.01+0.01 0.03+0.02 0.01x0.01
24~64 0.07+0.01 0.04+0.01 0.04£0.02

* Values are means*S.E.

Table 3-30. Egg weight(g)

Items T1 T2 T3
24~32 week 53.8 53.2 53.6
32~40 61.1 61.2 61.3
40~48 65.6 65.5 65.9
48~56 66.9 66.8 66.6
56~64 69.2° 69.6" 67.4°
24~64 63.1 63.0 62.7

*a,b Means with different superscripts in the same row are significantly different

at P<0.05.

A7) St AABERLS (Table 3-3D)olA Eenbsl o] TIT 96.7%, T27
98.9%, T37 983%=AM A@F el 2] Apo]& Holx] FTh

Table 3-31. Viability(%)

Items Tl T2 T3
24~32 week 98.3+0.96 99.4+0.56 98.9+0.56
32~40 97.8+0.56 99.4+0.56 98.9+0.56
40~48 97.8£0.56 99.4+0.56 98.9+0.56
48~56 96.7+0.96 98.9+0.56 08.9+0.56
56~64 96.7£0.96 98.9+0.56 98.3+0.96

* Values are meanstS.E.
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T3 GL (Table 3-32)A A g 2ol 34 FH A5 Jddv] +3&L2 TIT,
T27 R T377F 244 98.0%, 99.0% T 99.0%, #3482 27k 92.0%, 89.3% X
91.3%2 A@T7d F93Q 2ole YertA kot

54 FPe dddy FAHEL&L TI¥, T27 2 T377F #4Z 98.0%, 9%6.0% H
98.3%, W88 47 81.7%, 75.0% Z 833%Z #AHQ Hole UEUA egoy
AdFAE T377F A#AAT Y F49F T27RY 380 83%E %ttt

34 FH% 54 FBL vEHe W FHEL FHY FHAd wet AP Aolg
Holx ¥gtoy, #a&2 FHo] FAYFE A} Astde AFS BAh

Table 3-32. Fertility and hatchability

34 weeks 54 weeks

Items
T1 T2 T3 T1 T2 T3
Fertility (%) 98.0£0.58 99.0+1.00 99.0+058 9R.0+058 96.0+153 98.3+0.88

Hatchability(%6)  92.0+¢1.00  89.3+433 91.3+0.33 81.3#4.18 75.0+4.36  83.3t4.67

* Values are means+S.E.

N

AA4E (Table 3-33)o A9} et AG73E Fete] F& A
T TIT 184970, T2F 184570 ¢ T3F 18L1I7A2A AtgFowid ot 43
A frefate RolA Fskow, xAF AMFSE TIF7E 160052 T279 151.37)
o 877 wkon, T379 1581412 19547 B9t

T 2 =4

b
i

Table 3-33. Normal eggs and chicks produced per hen

Items T1 T2 T3
Eggs 184.9+4 41 184.5+3.87 181.1+£2.66
Chicks 160.0+£1.45 151.3+4.48 158.1+3.35

* Values are means+S.E.
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3. T4+

AR 1: 84719 AF2E 2399 942 T3A4 ¥
54719 AFzd Rydo]l Ad9 AR "= FFE FHEI] st
647 T FHFAEH, 2457 T AFAHFFL TIFR2FHAA AFS 10% 9
AR A& FAAA 20575 FEAFTA =2A7 = AFE2EAEY)7E TIFA2
A7 AFE 10% T/ F FAE AdAsd 2058 EEAFT =LA E
AszA ) vste +2 55g& AA AR ey, 2ALF L & =AY
Hl3td 0.3~1.0Y AQH AT 28ln F4FES T3/ g2 AFFRY 1.9~22%
FAENeH, 71PFEE 056~062% AA TAHT, YAREL L T3 26~
38% =gkt E3 2AF ANFSFE TITF7F 92 AldFol ved 11.0~12158
o Bol AArsh

A

lr

I'N

Yo Al 2§47 AFEAS AT 283 As5Fo ¥

471 F¢e EHAA ArsFS FHE FHE] A8t 643 g AEE T
Qe 2459 o3 T277 & Fodudg FAoH, A}
BE 106g FA A 28y #UYEE AYF9E T377 02 Foagyrg
92~114% MAHALH, 2ALH L 14~44Y AAFH A

A&7 S FAEEL TIT 67.2%, T27 663% 2 T3+ 653%=2 Foa=
Holx] ggton, @F2 TIT, T27 % T377F z+ZF 631, 630 2 627go 2 #o]
7b itk a8l HARESEE TIT 96.7%, T2 989% 2 T3T 983%= At d
o] webr ol E Holx| gkt

345y Jaun e TIF 920%, T27 89.3% L T3F 91.3% Qow, 545
B F3&S TIT 81.3%, T2F 75.0% 2L T3T 833%ZA dathe] 23&2 FHo

AME7IZE e FRAAEE TIF 18497), T27 184570 2 T3+ 18L1AA=A
Foyel ute} xpolE Holz @grow, xAF AAFEFLE TITF, T2F 2 T377)
Z}7} 160.047, 156137 2 15815424 # A Aol& Ho|xA &%y T1+7F &
AL Fode vatd 1.9~874F o %ol A
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4. A2 AsAA THH 4 % 2%
F8FA9 §47 AF2AL AVl AFS FAANG F7)d AFE T

A BEEAFA E2AIE ol O AFzAE PHRT FAIELEL 19~22% ¥
HRew, /1PFLL 056~062% AA LTAFAL, FARELEL 26~38% =U
= 24F BAFFE B2 APTA vEd 110~121 £8 © o] Adsith
a7 A2 §&FA IS FEA A AFTE A2 S
AN7le AT =23 el o Aol AsdT

FA471 Fd AlEFA WA 24 FH AF S AT ¥4 ol vE F
R FALeH, AFEE 106 g AA AAFAT 2D A7) FUR FAD
&2 mdao WY 672%, FARST FoEY 663% R ALdEd ¥H
AAE HolA gsten), AANETES WIFA W 9%67%, HAHFST F9
989% ¥ HUFA WY 983%= Atz FAuryd wEbA zpolrt filen, 34 79
Yoy e dddo] WR, dHAEF Fo S
92.0%, T2 89.3% ¥ T37 91.3%Ath 183l 7 F& A Wdd
184970, AAAMS S8 1845 7/ 2 AT Ly 1811 A=A Fodyd %
Zpol g H o)A %‘ngﬁ, 2453 Adrre Mdddq W, 2333 S99y 2
o] ol 4zt 1600 <, 151.3
o mdFe] Bye] e Ay F 7
o 23y =FY dREFUAAE $8FA $4A ALH

7 ota AbsdEd
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A4R A3 AEHA:
$83A9 4% - Ve T P A7

1. 4% 1: 32 Rd2x9 RAdFs ¥58d vA= 9%

$8FAY ASTFR} A = /AL 0

24ol 2URI 9k 44l 3 AFALEL 28 4

o\
5]

AFAAY A% B
wA AFset7] 9

o
2

e 94 23 ATALL Ben L UFE ¢ 2ot dow, og AANE 3
Bol w@peEs w@vizil dF J2A4ES HUT Lot Ao A
QurHom Fael wavIte] 17do] Y 3% Rago] gadrhs HiSo|

At} (Funk, 1934; Funk and Forward, 1960; McDonald, 1960). &1} Lapao %
(1999)2 HAl 494 F3pgoA qldo] 19% AdHoE Fado] Fads #F
o, o= ARue ETAo] AdEy] wFolzti At Meijerhoff (1992)9] %
o) ojshd FAZANAM FHE FTEE FIPAA 2-340NT BHESAE FEgo
A 05% ¥l &2 ZAadcha 39tk Heier®t Jarp (2001)2 B#7|to] 22 £8&F
gol Rago] nXE M TP agloln], Bv|zie] 1d FrHetel wet 73

—

]

w349t (Olsen® Haynes, 1948; Becker et al, 1967; Proudfoot, 1964, 1968).
Proudfoot (1968)$} Reinhart®} Hurnik (1976)2 1Fdojul HBF Y HH BAL:
15~16C, 159 o4 RaFd A BALTE 10~11TEHA, o] =9 F3&
) M Egohn Rasd el e A 5 (200000 AdEe T ZE7)
of ME Rago #BF ATV UL B, §A TP BHYME A= 7T
of W} F318 ol Bd A7/t FAHLRE o] FoAA ¥ STk

g 2 ATE SEvEM o] AFSF 24 SE£FAY FY RAEEY
71zko) B 3go] vAE 4FE FHsE oz v §&FAL YWY FEE
Rt

o rff

o

A 712A8E daA AA3

-
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4. a7 34 2 As

1) A& g1

FAFTTLE FE 2¥EA Fa2W AF 215-5 24 s do=EE 20008 10894
g 2001 29744 FFLUTH 22 (Ross) §EFAY SATES &5 1007F
B 758 AT 0FF AF FAZRE obAAN] 4EF AL £ g
At Aol AHEF Rl 2, FE @7 L Ao AFo2 2AHE I

2% B3] (B, A71% FEA ALE 53684 Bd $TUE ALSsan,

2) 2844
-AE 1 S RBRLEE 4TE 1A 3 2 3ds-E 747 3,5, 7, 9¥9 448
2 3d4e d 3380 vRE 4TS AR AT 4 AYD

180708 F&& FAstRon, ARG 3y, 5T 60748 Tde T

A& ot
-AE 2 FY RA2

g 17C2 2AE ¥, wAASE 47 3,5 7, 99 449
G 2ARGT 2F 104 ok
Mz 7 A 180709 FAL FANAL, ALG 3, WEF 60

g 247 3, 5,7, 99 444
Fg zASAY. # A2 3 3w

i

- A 3: FH EALXEE 28CE 1A 3 2aY
%3

3) Ad R x4

T AFoA 53 6dAol A 13 ABE, F3 1294 25 A3 4A%HS
B3 ASFATE AP 3 18YA HFT HYom UgIe T A
Z &A% F2nd JUsgErs 47 375T 9 56%2E -, HAHY] &5
dllgEs 27 365C B%E =HsAh
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ox
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5) SAA=
AE 1,2 2 3994 o ArE
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D AE1

22 (Ross) SAETS 4T 3,5 7 2182

73188 £AME AL Table 4-1°
o= ol7t Yot Bge F@
4T R#E H$ 3Yol B#g
T AN

Olsen® Haynes (1948)= &
3}-80] 58%% 1, 6~8U RAF F

0CAHM 2~4UzF HAI} F Bt

=13
=

AAl8t3, Duncan (1955)9] AFHAHOZE 5%

D4TAA FF RALSFT Fakgd vA=

BFA A5

A

LA

3

SAS package (1996)¢] GLM procedure® i

A foIge BA

=

Y
9¢ B
el whep 2o F

Bads 595H

40\1

[e=}
AR

F3&2 815%H 1L, 6~8
). 22y Phillips (1945)+
g WxX gevhn wasgo. & Y

Olsen® Haynes (1948)¢] B ms} &
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Table 4-1. Hatchability of Ross broiler breeder eggs as affected by storage at 4

C (Tral 1)
Storage No. of o No. of dead .
. No. of . Fertile eggs . Hatchability of
time unfertilized 9! eggs during fertil 9!
eggs ertile eggs
(days) 88 eggs'? ° hatch™ £8s o
3 180 129421 92.8+1.1 25.9+2.9° 845+2.5°
5 180 18.9+2.1 89.5%1.1 53.8+5.0° 66.6+4.2°
7 180 14.6+4.8 91.9+4.3 59.7+5.3° 63.9:4.2°
9 180 18.0£3.0 90.0+1.7 66.1£3.4% 59.2+3.4°

'Means+SE (n = 3).
®No. of unfertilized and dead eggs were counted at 6 and 12 days during hatch.

®NMeans in the same column with different superscripts differ significantly

(P<0.05).

2) AE 2 :17CAAN T3 2357 389 s 93
2 SAFTHE 17CAA 3,5 7 283 99 B & o &

& ZAE A= Table 4-29) VEbd uheh vk 3 2@dso 0 F£H&%

&l Aol7b em 17T RAL F9 947 FEE B £ UEE 4%

st .

Olsen®} Haynes (1948)+ 10C7F 2R 7 2kt B 13929, Proudfoot
(1968) ¥ 3 Reinhart®t Hurnik (1976)& Z& B#7|17te] 15U oY o 15~16
T7t A B#2EH, 1FYo)4 4 wE 10~11T7 H3H RALTHi By
t}.

A 28 $39 42 B 7MsAS AES A%t 17CAA AAG 6 T3
1Fdoly] BaAstax & dos 15~16T7F 3§34 BR#-2E8E Proudfoot (1968) 2
23 Reinhart®} Hurnik (1976)9] ®.ise} & Adxjsta it

mlo
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Table 4-2. Hatchability of Ross broiler eggs as affected by storage at 17°C (Trial

2)
Storage No. of . No. of dead .
. No. of . Fertile eggs ] Hatchability of
time unfertilized (9)! eggs during fertil (9%)!
eggs ertile S
(days) £8 eggs™ ° hatch"* cees 7o
3 180 7.6+3.8 95.843.1 18.4+2.1 90.5+0.9
5 180 1.1+09 99.410.6 148150 91.7£35
7 180 59+1.8 96.7£1.0 17.1£2.7 90.2+1.6
9 180 2.0£1.8 98.9+1.1 24.6+5.2 86.2+4.6

'MeanstSE (n = 3).
*No. of unfertilized and dead eggs were counted at 6 and 12 days duirng hatch.

3) AE 3:28CoA T HAALI} 1380 A= 9
& S TS 28TA 3,5 7 28a 99 nad F Bilste £483% 13
&% XA A3+ Table 4-39] Yehd vlep %
BCAN T RALso] e B3lgd nads 9URE #Zasd g &
LZoM BaTg A 7d o) HAste AL 2L UYB 9IS nIge
AU
Johar & (1973)2 White Leghorn® New Hampshire &< 1~10

N
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o
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e
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e
¥

&< W 7CHd R#AF FFo] 23CH 33Tl B#3 FEE} F3&o] Egten, 33C
A 54U o REANE W F5F wjote] AP Eo] FrisAT: Rusdth E§

33ColA 1097 R#A}AEL o R3F EE wlots AYeddn Busgd. o
L} Mayes$}t Takeballi (1984)% Aol 2382 A7) Yl BA7|te] FHow
S T ES 259 B Frha Busgu
A 39 Az 28CAAM FTFE 23T o, B@7|ZEe] 7474 E Table 4-29
17CoAA g vl % 23&S JeE UM L 717 238 g 1L HHo] Ris
o U4® 9L vXA deds A & F A}y
o3l A#AE T KW, 4ToAN 3L 2Ad o

rr

B@7|3o] 34 & 2748
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Table 4-3. Hatchability of Ross broiler eggs as affected by storage at 28°C (Trial

3)
St No. of No. of dead
T8 No. of o © Fertile eggs O %% Hatchability of
time unfertilized (9%)" 