Egg Production
Craig D. Coufal, Ph.D.

Associate Professor and Extension Specialist
Department of Poultry Science
ccoufal@poultry.tamu.edu ‘%’

TEXAS A&M

GRILIFE .
bs

EXTENSION



Egg Production

s

L



Light Physiology

Increasing
daylength
—_y
—_— Hypothalamus
- lGNRF
gland
LH
FSH

Estradiol Progesterone

1)



Increasing

daylength
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Length of daylight most important Puitary
facet in stimulation of sexual

maturity. \
LH
FSH

General relationship is:

* |Increasing photoperiod =
stimulation of sexual
maturity

Estradiol Progesterone

* Decreasing photoperiod
= delay of sexual maturity
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During pullet growing period, :
daylength must NOT increase 1 \LH
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constant

12 hours of daylength is _
considered the threshold g I
needed to stimulate egg

production
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Conversely, to maintain egg
production during the laying \LH
period, daylength must NOT i

decrease

Estradiol Progesterone

Must increase or remain
constant

15 - 16 hours is recommended
for a constant daylength



Sunrise, sunset and time of light
Hours for Austin, Texas, USA
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With natural lighting, egg production will be
suppressed in the fall and winter and resume in
the §pring and summer
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xample Lighting program

DEKALB WHITE Lighting Programs
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Age in Weeks A

Correct age for
sexual maturity
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Controlling Day Length Can Be
Achieved With Simple Timers




Starting chicks using only natural lighting

Hours of Light

DEKALB WHITE Lighting Programs

Natural daylength
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Feeding Layer Pullets

In general, pullet diets contain: »4.4

— Starter — 18-20% crude protein, 2850-
3000 kcal ME/kg, 1% Ca

— Grower — 15-16% crude protein,
2850-3000 kcal ME/kg, 1% Ca

— Pre-lay — 15-17% crude protein,
2850-2900 kcal ME/kg, 2-2.5% Ca









Feeding Laying Hens

= Suggested daily nutrient intake per hen (under
ideal conditions)

Leeson and Summers, Commercial Poultry Nutrition,
2nd ed.

Crude protein 179
Metabolizable energy 280 kcal
Methionine 360 mg
Lysine 720 mg
Calcium 3.5 grams

Available P 0.4 grams



Feeding Laying Hens

= Suggested daily nutrient intake per hen (under
ideal conditions)

Leeson and Summers, Commercial Poultry Nutrition,
2nd ed.

at 100 g/hen/day

Crude protein 179 17%
Metabolizable energy 280 kcal 1271 kcal/lb
Methionine 360 mg 0.36%
Lysine 720 mg 0.72%
Calcium 3.5 grams 3.5%

Available P 0.4 grams 0.4%



TAMU Poultry Farm Layer Diet

Can be fed as a mash feed — pelletizing not necessary

Ingredient % Nutrients %
Ground corn 99.95 Crude protein 18.5
Soybean meal 27.3 Crude fat 25
DL-methionine 0.14 Crude fiber 54
Lysine 0.14
Calcium 4.4
Limestone 10.7
Available P 0.44
Monocalcium phosphate 1.6
Salt 0.38 Energy (kcal/lb) 1,213
Trace mineral premix 0.05 Methionine 0.42
Vitamin premix 0.25 Lysine 1.1




A Complete Formula for Egg Producing Poulrry:

NETWT, 50 Ib (22.67kg)
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Improving Shell Quality

= |tis recommended that 50% of the calcium in
a layer diet be of large particle size.

* Limestone, depending on particle size and
physical structure, is more soluble, and there is
little retention in the gut.

* Opyster shell is regarded as an “insoluble™ slow-
release form of calcium and residues remain in the
digestive tract longer.

= Vitamin D supplementation can help calcium
absorption in older hens.

* Can be added in drinking water



Calcium Sources in Feed

Limestone and oyster shell are usually added to layer

diets as primary sources of calcium.
".a, "
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Feed ingredients

= Avoid cottonseed meal
Cottonseed contains the compound gossypol.

Gossypol can cause green-brown-black
discoloration in the yolk depending on
gossypol levels and length of egg storage.

As storage time increases, the discoloration
intensifies, especially at cool temperatures (5°C).

If cottonseed meal contains any residual oil, a
characteristic “pink” alboumen discoloration can
occur.



Yolk color?







Yolk Pigmentation

= Yolk color is the result of carotenoid pigments
called xanthophylls.

* Xanthophyll content of various feed ingredients:

Corn 20 mg/kg
Wheat 4 mg/kg
Milo 1 mg/kg
Alfalfa meal 175 mg/kg

Corn gluten meal 275 mg/kg
Marigold petals 7,000 mg/kg



Poultry: Science and Practice, 1951
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Fig: 136, Colony houses on grass range. All the vitomin requirements cre token core of
‘when birds hove o good green, young, ond tender grass ronge. (Ohio Extenslon Bulletin 126.)




Vitamin Feedstuffs

;r ' of the feedstuffs used in poultry rations are good sources of more
Bt one group of nutrients, In chis chaprer the feedstuffs have been classified
wrding to the primary purpose for which they are fed. Some of the follow-
g fecdstufts classed as vitamin feedstuffs are also good sources of proteins
0 grass. Young, tender, green grass supplies all of the vicamins needed
[ Ehickens except vitamin D (Fig. 136). When the birds are on range they
illisecure this vicamin from sualight. Grass also supplies protein, minerals,
& carbohydrates needed by poultry. Less expensive feed and a smaller
ssount are aeeded by poultry when they are kepr on young, tender, green
W98 tinge (Table 55). Unfortunately, suitable range is generally available
ng the spring and early summer months. As the season advances
ABe grass becomes older, the protein, mineral, and viramin content de-
1 didly and the fiber content increases. By pasturing the range closely
O making frequent cutrings of the grass, and by irrigation, it is possible to
Hain suitble pascure for poulery. Alfalfa or ladino clover range may be

“ii”_'_i.l. eCd tNroueno he summer and fall

.

OIS given green grass range produce eggs of lower marker quality than
®Epr in confinement. The yolks have a darker yellow color and the

whites are more watery. While such eggs are of lower value from the stand-
point of market grade, they are of greater food value because of the higher
vitamin A, D, and G content. X

Alfalfa. Alfalfa meal or hay is used as a substitute for green grass fo
birds kept in confinement and during the winter months. It is fed primarily
to supply vitamins A and G, but it also supplies other vitamins, proreins, and
minerals,
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Nest Manageme

Use excluding :'I'; i MY LU
mechanism to prevent |~
nighttime roostingin |

boxes f
f

4 to 5 birds per nest N




Nest Management

Roll-away nests are superior
Change litter in box-type nests regularly

Use excluding mechanism to prevent nighttime
roosting in boxes

-

4 to 5 birds per nest
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Nest Pads

= No organic matter
to harbor bacteria

= (Can be cleaned
and sanitized

Allows better air circulation and deters
manure buildup. = ;
* 12" x 13" nest pads, with unique ventilation slot design, allow for maximum Hens won t
air and debris flow, reducing the percentage of contaminated eggs. :
+ Clean-up time I quick and easy. scratch it out
* Molded from a special UV-resistant plastic, these pads have a useable life
expectancy of up to 7 years.
* Offers comfort to your hens, while resisting fice, insects, rot, mildew and
fungus growth.
* Encourages hens to use the proper nesting site.
* We recommend one nest pad for each nest hole,
GRAY NEST PAD
STK# EACH 100 & UP
EH1406 §3.99 : 829




FarmTek Catalog or FarmTek.com

Echiclt-lnn Laying Nests promote poultry health,
greater egg production.

* 4 and 6-Hole Laying Nests, with plastic lids and front and back
partitions, are ideal for smaller or specially configured pens,

* Popular 8 and 10-Hole Laying Nests are made of galvanized
steel and are easy to assembie with a pop rivet gun.

[ = High front and back panels prevent litter from being

scratched out of nests.

* Removable plastic bottom inserts on 4,6 and B-hole nests
are easy to clean, keeping birds healthier.

* Perches are hinged upward,

* Nest pads, sold separately below, offer comfort, reduce
chances of bacterial contamination and encourage hens to
use proper nestng sites. We recommend one nest pad for

each nest hole, 1034675

CHICK-INN LAYING NESTS

STK# STYLE SIZE EACH  DISCOLINT PRICE
103674 4 Hole 33"H x 24"W  §$156.35  $151.65 (4 & up)
103675 & Hale 33'H x 36'W 17335  168.15 (4 & up)
103676 8 Hole 33"H x 48"W  203.75  197.65 (4 & up)
105356 10 Hole 34-1/2'Hx60"W 21495  208.49 (4 & up)
EH1406* Nest Pad 12" x 13" 3.99 3.29 (100 & up)

*Nest Pad shown below.
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Preventing Floor Egg Laying

Avoid direct light into boxes (make boxes as
dark as possible)

black plastic ——
curtain

nest box

perch

Collect floor eggs frequently to discourage
laying on floors

Disrupt floor or ground nest sites to discourage
laying



Washing of Eggs

= Most washing procedures will remove the
cuticle (bloom).

= (Generally accepted recommendations:

* Dipping or soaking (submersion) of eggs is highly
discouraged.

may aid in bacterial penetration of shell

Increase cross contamination between eggs



Washing of Eggs

= Washing should be done by spraying eggs
with a wash solution

* use an approved egg detergent
* wash water conditions very important
= Wash water should be at least 20°F
warmer than the internal temperature of the
eggs

e minimum of 90°F



Example egg detergent




Washing of Eggs

= Rinse eggs after washing

* rinse water should be slightly warmer than wash
water

* (Can apply an approved sanitizer

chlorine or a quaternary ammonium compound at
100 to 200 ppm is most commonly used (USDA
guidelines)

= Dry eggs before packaging






Storage of Eggs

Eggs should be refrigerated as quickly as
possible after cleaning and grading to preserve
quality and reduce the potential for bacterial

growth.

FDA, TDA and DSHS regulations:
Must be maintained at 45 °F or less at all times



spray

Best bet for home egg

cleaning

Rinse with warm
water
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Sale of Table Eggs (Ungraded)

= Directly to consumer

* required to obtain food establishment license and
meet the structural requirements for a food
establishment

licensed by local health authority (city, county or
district) or DSHS if no local authority exists

* eggs must be labeled as “ungraded”

* eggs must be labeled with producer’'s name and
address

= Farmers’ Markets - may have additional
requirements, so check with local authorities



Eggs bought at roadside stand
What is wrong with this picture?




Against the law to sell your eggs with
someone else’s name on the carton




Retail Sale of Table Eggs

Retail food establishments (stores, restaurants,
food trucks, etc.) are not allowed to use or sell
ungraded eggs

must be received from an approved source that is
licensed by the regulatory authority

Texas Egg License = Texas Department of Agriculture
(TDA)

— additional rules for packaging, labeling and
iInspection

eggs must be clean, sound and at least Grade B

must be delivered in refrigerated equipment at 45°F or
less



Sale of Table Eggs (Graded)

= TDA contact for egg licensing
* Howard Pieper

Coordinator for Fuel Quality and Egg Quality
Programs

512-463-6477
= TDA Organics program
* Mary Ellen Holliman

Coordinator for Organic Certification
512-936-4178
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