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* “|deal”’ carcass composition at sexual maturity
* Finely tuned ovulatory cycle

 Too many large follicles is result of obesity, due to
large positive energy balance following
photostimulation
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e EXcess energy Is diverted into liver lipid, abdominal
fat, and excess follicle development

 Feeding excess results in obesity, egg production
stays low or declines soon after peak

* High growth strains are more sensitive to
overfeeding during sexual maturation
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« The 2 — 4 week period following photostimulation is
the most critical in regards to over-feeding
stimulating excess follicle development

* Overfed hens ultimately result in reduced chick
production due to lower fertility, hatch, and
embryonic viability




Entry into Lay: Balancing feeding strategies
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OR vs. AL OR vs. OF
Trait Opt@m_al Ad Iibit_um Opt@m_al Ove_r
Restriction Feeding Restriction Feeding
Total Eggs 169.8 128.7 200.3 189.4
increased LYF 7.8 12.2
Multiple Ovulation 0.56 1.71 0.19 0.34
Double Yolks 0.7 2.6 0.65 1.33
Mortality, % 13.7 37.2
Fertility, % 91.9 78 93.4 85.1
Settable Eggs 158.2 112.4 180.4 169.2

- From: World Poultry Science, 2010
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Amino Acid Needs of Broller
Breeders




NRC Broiler Breeder Daily Amino Acid Requirements
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Nutrient Unit/breeder/day Requirement
Protein g 19.5
Arginine mg 1110
Histidine mg 205
Isoleucine mg 850
Leucine mg 1250
Lysine mg 765
Methionine mg 450
Met + Cys mg 700
Phenylalanine mg 610
Phe + Tyr mg 1112
Threonine mg 720
Tryptophan mg 190
Valine mg 750

NRC, 1994
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Digestible Amino Acid Requirements at Peak

Production
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Amino Acid Maintenance Egg Ma§s EM + BW Total req. Total req. NRC
Less Maint. Less Maint. For EM EM+ BW | (1994)
(mg/bird/day)

Crude Protein 5852 13502 19354 19500
Arginine 314 753 708 1067 1022 1110
Histidine 74 205
Isoleucine 159 689 669 848 828 850

Leucine 205

Lysine 168 710 721 878 889 765
Methionine 91 340 345 431 436 450

Cystine 31 395 437 426 468

Phenylalanine 224 475 699 610

Threonine 243 399 370 642 613 720

Tryptophan 21 191 222 212 243 190
Valine 199 575 587 774 786 750
NE AA 4057 7690 11747

E:NE ratio 31:69 43:57 39:61
R

Coon, et al., 2009




Broiler Breeder Ideal AA Profile
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Amino Acid Ratio

Lysine 100

Arginine 117
Methionine 53
Cystine 53
Isoleucine 97
Valine 92
Phenylalanine /8
Tryptophan 29
Threonine /3

Coon, et al., 2009
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Protein Hatch of Malpositioned or
Intake Fertile Week 1 Week 2 Week 3 malformed

(9/b/d) (Eggs %) (% fertile)

Dead Embryos

27.0 7.7 9.25 2.88 7.42 8.70

21.3 79.8 8.41 1.83 6.13 7.85

Selected and rearranged data from Pearson andrHé&982)
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Dietary Protein Level (%)
Trait (Hen Day...) 13.7 16.8
Production (%) 60.3 57.8*
Mean Egg Wt. (9) 63.4 63.0
Fertility (%) 93.1 92.4
Hatch of Fertile (%) 88.6 85.5 *
Fertile Eggs (%) 84.5 80.5*

* - Significantly different (P <.05)

Selected and rearranged data from Whitehead,, ¢1885)



Requirements for Fertility
(3 tnals combined)
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Effect of dietary level of Isoleucine on fertility-
Days following artificial iInsemination
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Is there a more suitable environment for sperm storage?

Amino Acid levels for production may be higher!



Urine pH of colostomized breeder hens
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Low Isoleucine Diet Standard Isoleucine Diet
300 mg/bird/d 800 mg/bird/d

Coon, et al., 2009



Bottom Line:
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 Determined amino acid requirements for
maintenance, gain, and egg production using
modern breeder genetics

e Lysine, Isoleucine appear to have a negative effect
on fertility at typical feed levels

e Reliable AA values allows us to better formulate
lower protein diets, If necessary
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Metabolizable Energy Requirements for
Maintenance, Body Weight Gain and
Egg Production



Influence of Protein and Energy Intake on
Production Parameters of Breeder Hens

Energy Intake Body Wit. Ave. Egg wt.

(kcal ME/day) 60 wks (Q) Eggs/hen 21 — 60 wks (Q)
449 3962 157.5 65.3
385 3587 156.6 64.0
315 2894 140.2 62.9
270 2688 100.7 61.6

Protein Intake

(g/day)
27.0 3298 136.3 63.7
23.2 3284 137.4 63.6
19.5 3293 139.3 63.6
16.5 3258 142.1 63.0




ME requirements of broiler breeders as
affected by environmental temperature

ME,. kcal/kg®7s/d

Temperature °C




Model developed by C. Coon, coworkers

ME = BWO975[111.02 - 0.49 T + 0.049 (T - 22.07)2] + BWD
(1/0.77 x ERf + 1/0.38 x ERp) + ECE/0.73 x EM

ME = metabolizable energy (kcal); BW = body weight (k g°%7); T
= temperature ( °C); EM= egg mass (kcal/g of egg): BW D= body
weight change (g/d); ERf = energy retained as fat (k cal); ERp =
energy retained as protein (kcal); ECE = energy cont  ent of eggs

(kcal/g); and EM = egg mass (g).



Test Model against Breeder Recommendations

e 31 WKks

 Cobb 500 Breeder Management Guide: BW = 3.33 kg; BW
change = 2.86 g/d; and EM = 46.86 g/d

o 45 WKks

 Cobb 500 Breeder Management Guide: BW = 3.54 kg; BW
change = 2.14 g/d; and EM = 43.10 g/d



ME requirements predicted for maintenance of
broiler breeder hens at 21C

ME,,
(kcal/b/d)
Reyes, Univ. Spratt et al, Rabello et al,
of Ark. 1990 2000
31 wks 242 217 278
45 wks 252 226 292




ME requirements predicted for daily BW
gain of broiler breeder hens

ME BWT
(kcal/b/d)
Reyes, Univ. Spratt et al, Rabello et al,
of Ark. 1990 2000
31 wks 16.3 21.4 21.8
45 wks 12.2 16.0 16.3




ME requirements predicted for daily egg
mass production of broiler breeder hens

ME,
(kcal/b/d)
Reyes, Univ. Spratt et al, Rabello et al,
of Ark. 1990 2000
31 wks 108 131 113
45 wks 99 121 103




ME requirements predicted for MEm, ME BWT,
and MEe for broiler breeder hens

MEI
(kcal/b/d)
Reyes, Univ. Spratt et al, Rabello et al,
of Ark. 1990 2000
31 wks 366 369 413
45 wks 364 362 412




ME requirements predicted for MEm, ME BWT , and
MEe plus activity for broiler breeder hens

MEI+Act.
(kcal/b/d)
Reyes, Univ. Spratt et al, Rabello et al,
of Ark. 1990 2000
31 wks 414 419 413
45 wks 414 392 412




Bottom Line:

 ME requirement at peak was found to be 414
kcal/bird/day when adjustment for activity added






Particle size of Calcium and Its
effects on broiler breeder egg shell
guality, bone ash and P excretion









Excreta P content, mg/g

Phosphorus Excretion

0.128 0.228 0.328 0.428
Dietary non-phytate P, %

[0 140 microns W3 mm




Breeder Performance

140 microns 3 mm
Mean +SE Mean +SE P>
Egg Num. 36.5 +0.80 36.9 +0.80 0.74
Egg Wt,g 60.6 +0.40 59.5 +0.40 0.06
Shell Wt, % 9.10 +0.08 9.22 +0.08 0.30
Sp. Grav. 1.085 +0.0006 1.087 +0.0006 0.038




Breeder Performance

140 microns 3 mm D>
Mean +SE Mean +SE
Excreta P
X 18.55 +0.87 16.72 +0.93 0.15
mg/g DM
Excreta PP
X 3.23 +0.35 3.04 +0.47 0.75
mg/g DM
Excreta NPP
15.32 +0.90 14.69 +1.2 0.67
mg/g DM
Total P ret.,% 31.00 +3.30 33.09 +3.72 0.67




Breeder Performance

140 microns 3 mm B>
Mean +SE Mean +SE
PP D;’)app' 60.78 +430 | 61.32+595 | 0.94
Ca ret., % 49.86 +3.26 53.55 +4.15 0.48
Bone ash % 54.75 +0.50 57.97 +057 | <0.0001




Bottom Line:

o Larger particle limestone reduced the loss of NPP In
the excreta, even as NPP level of the diet increased

o Specific gravity of eggs was improved with larger
particle limestone

e Total P retained was increased, bone ash was sig.
Increased

Bonus: Further research has shown Breeders fed 0.25%
NPP performed as well as birds fed up to 0.40% NPP, with
no negative impact on hatchability or progeny performance



Body Composition of Laying Hens as
Affecting by Feed Energy Differences



DEXA
Dual Energy X-Ray
Absorptiometry

Body Composition Analysis
Total Body Mass (Q)
Lean Mass (g),%

Fat Mass (g), %

Total Mineral Content (g), %















Total Body Mass (grams) of breeder hens

reared In 3 different growth curves
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C. Coon, persona | communication, 2010




Total Body Mass (grams) of breeder hens
fed 6 different energy levels
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C. Coon, persona | communication, 2010



Total Fat Mass (grams) of breeder hens
reared In 3 different growth curves
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Total Fat Mass (grams) of breeder hens fed 6
different energy levels

t ottt

C. Coon, persona | communication, 2010



Total Lean Mass (grams) of breeder hens

reared in 3 different growth curves
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C. Coon, personal communication, 2010




Total Lean Mass (grams) of breeder hens fed
6 different energy levels
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Age at first egg, eggs per hh, eggs per day

Growth Energy Level | Age (wk) 21-65 wk Cum.
Curve Kcal/b/d 1s*Egg | Egg/HD (%) | Eggs/HH

Over 25.9b 54.69 168.6

Std. 26.1b 54.89 166.9

Under 26.7 a 54.22 165.4

330 25.9 54.69 168.6

360 25.9 57.66 174.4

390 25.7 59.32 182.6

420 25.9 58.33 178.3

450 25.7 56.88 174.0

480 25.6 57.00 166.2

C. Coon, personal communication, 2010



Bottom Line:

« 390 kcal/bird/day of ME allowed for body weight gain and
excellent performance

 DEXA analysis showed breeders on all energy levels gained
fat and lean tissue in a similar manner

» Birds fed 390 kcal/bird/day produced more eggs than birds
on lower and higher energy allowances

* Progeny from all groups showed no difference in any
parameters through 42 days of grow out



Thank You for Your Attention!



