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AVIAGEN MEDIUM LINES
NUTRITION GUIDELINES

Following on from the review of feeding guidelines for the Aviagen
heavy lines the nutritionists at Aviagen Turkeys have looked at the
requirements for the medium lines.

The medium lines tend to be used in more diverse growing systems
than the heavy lines. While the heavy lines are usually grown as large
birds for catering or deboning the medium lines can be grown for
whole bird, cut-up, or deboning and can be processed at a range of
ages and weights. Growing conditions for medium birds can also be
more variable in killing age and weight than for the heavy lines.

So the new feeding guidelines have been developed to help support
performance in these variable situations. Our concepts have been to
develop feeding guidelines that will:-

+ Be relevant to a range of management programmes
+ Maximise growth and yield

+ Promote health and performance

+ Support the latest performance guidelines

The feeding guidelines for heavy medium lines are based on 3 week
phases and these are considered as suitable for males and females
grown together or separately. The nutritional guidelines are shown in
Table 1 as nutrients per unit of energy.
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With the development of the super medium lines we have also taken
into account the potential that can be exploited in these products by
looking closely at the early nutrition. For the super medium lines one
of the important areas for nutrition response is in the early period and
to capitalise on this there are specific starting recommendations in the
feeding guidelines. The feeding of a higher nutrient density starter for
the first two weeks is shown in the guidelines. Table 2 shows nutrient
per unit of energy for the Heavy Medium lines.

Example feeding programmes are shown in Table 3.

From a practical approach the use of 2 or 3 week feeding phases do
not always match to specific management situations and so to allow
flexibility in the feed programme development a spreadsheet calculator
has been set up which allows the users to modify the feeding ages to
find out the nutrient levels that will best suit their specific situation.
Examples of feeding programs using this calculator are shown in tables
4A and 4B.

PAGE 4



Feed Density

The recommendations in the Tables below assume a fixed relationship
between diet energy and nutrient levels in each phase. The decision on
what energy density should be used needs to take into account several
factors:

» Economics
- current and future prices for feed and feed ingredients
- current and future prices for sales of the meat and products

« The objectives of the company or farmer
- lowest cost of liveweight production
- least cost deboned breast meat
- maximised yield from the facilities

* Health status of the turkeys
- in areas of high disease challenge higher density nutrition can help
to support the turkeys during periods of risk.

+ Weather conditions
- in hot weather feed intake may be reduced with a consequence of
lower weights or meat yields.

Aviagen nutrition specialists can work with individual companies to
select the best options for their specific situation.
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Ideal Protein Model

The relationship between the energy level of the diet and the amino
acids is set by the energy:Lysine level and then other amino acids are
calculated based on the lysine level using an Ideal Protein model. This
relationship is shown in the table below and while it is based on best
current knowledge and practice it is intended as a guide rather than a
definitive recommendation.

Age- | Age-
Days | Days |LysineMeth|M+C| Thr | Trp | Arg | Va
Males | Females

1-21 1-21 | 100%|36% | 65% | 58% |14% |102% | 67% | 61%
22-42 | 22-42 | 100%|36% | 66% | 59% [16% |103% | 68% | 61%
43-63 | 43-56 | 100%|37% | 67% | 60% | 16% [103% | 69% | 62%
64-84 | 57-70 | 100%|38% | 68% | 61% |16% |103% | 70% | 62%
85-105 | 71-84 | 100% | 38% | 70% | 62% |18% [103% | 71% | 63%
106-126| 85-98 | 100% |41% | 74% | 62% [19% |104% | 72% | 64%
1271471 99-126 | 100% | 43% | 78% | 63% | 20% |105% | 74% | 65%

lleu

Feed Programme Calculator

The Aviagen Feed Calculator for Medium lines is available on the Aviagen
Turkeys website as an excel spreadsheet. This tool allows users to enter
their current or planned feeding programme and the energy level of the
diets that will be used. Up to 10 feeding periods can be accommodated.
The spreadsheet uses a regression equation to calculate the lysine level
based on the age of the turkeys at the middle of each feeding period. The
other amino acids are then calculated from the lysine level using the ideal
protein relationship described above.

There are the options to look at Total and Digestible amino acids for the
heavy medium and super medium lines.
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Feed Presentation and Composition

For turkeys the presentation of the feed can be as important as the nutrient
content. To stimulate and drive growth the turkeys need to be able to
consume large quantities of feed on a regular basis. Any factors that delay
or discourage the poults from feeding will result in slower development
than the target.

Feed Structure

In the first 24 -72 hours it is very important to get the poults to consume
as much food as possible. Early management in terms of feed presentation,
lighting and temperature must encourage the poults to eat.

To start the poults the diet needs to have enough structure to enable the
young birds to pick up particles. If it is too fine and dusty then the poults
may not be able to select enough particles and will not consume enough
however if the particles are too large then the poults will not be able to
swallow them and so will not eat enough food to get them off to a good
start.

To manufacture good pellets and crumbles many feedmills will grind the
ingredients to a fine powder to improve the cohesion when it is conditioned
and pelleted. When the turkey consumes these pellets or crumbles the
processed feed will dissolve into a fine slurry in the crop when mixed with
water, this then passes in the gizzard. The gizzard should act to further
process the feed by grinding it down, but without any coarse structure the
gizzard muscles do not develop and the enzyme production is low. Using
coarsely ground cereals or adding whole or cracked grains of cereals to
the diet will stimulate the gizzard to develop naturally and will increase
enzyme production, improve food utilisation, improve litter conditions and
help to reduce enteric problems.
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Feed Composition

The ingredients that are used in the diets need to be highly digestible
and of the best quality available. Attention should be paid to the quality
of high protein materials. The inclusion of fishmeal in diets for young
turkeys, where permitted, helps to improve the amino acid balance and
reduces the risks from over reliance on Soyameal as the only protein
source. The use of ingredients with protein of low digestibility should be
restricted. Undigested protein can accumulate in the caecae of the turkey
and stimulate proteolytic bacterial development resulting in digestive
upsets and wet droppings and this can lead to increased condemnations.

Fats are important energy source in turkey diets but young turkeys have
a limited capacity to digest some of the fatty acids. Generally the use of
pure vegetable oils like soyabean or sunflower oil is recommended for
starter diets and the proportion of lower quality fats or blends with higher
levels of free fatty acids or high in palmitic or stearic acid should be
restricted until the turkeys get older.

Feed enzymes should be used to improve the availability of nutrients in
feed ingredients wherever possible. Xylanase and Beta Glucanase should
be used to treat cereals with high NSP (None starch Polysaccharide),
and Phytase enzymes can be used to release the phosphorus bound as
phytate in vegetable ingredients.

The balance of ingredients across the range of turkey diets is important
to ensure that the transition from one diet to the next does not cause a
change in gut integrity. The digestive system of a turkey is a dynamic
environment relying on regular inputs of feed. Within this environment
the balance of nutrients and electrolytes can be affected by the diet
composition and the microflora of the gut. Changes in the rate of feed
consumption or the mixture of ingredients within the diets can alter the
balance. Within small tolerances the gut will control the natural
equilibrium however larger changes can trigger shifts in the bacterial
population and may lead to digestive upsets and enteritis. So the rate of
change of ingredients across the range of diets needs to be managed to
minimise potential balance shifts.
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This can best be done by limiting the change in inclusion to a maximum
of 25% of the inclusion level from one diet to the next. For instance if
wheat middlings are included at 10% in a Phase 3 diet then the Phase 4
diet should have no more than 12.5% or no less than 7.5%.

Table 6 shows guidelines for the inclusion of some feed ingredients

Whole Grain

The addition of whole grain to the diets helps improve gut integrity and
allows the producer some flexibility in adjusting diet composition and
controlling cost.

There are different ways that whole grain is now used to feed turkeys:-

1. In a balanced way when the grain is added at controlled levels and the
diets are adjusted to take account of this so that the correct nutrient
package is consumed. The inclusion of whole grain can be at the
feedmill or on the farm using blending systems.

2. The other way is dilution of the diet and may be at a controlled or
uncontrolled levels. For a controlled programme 3 series of addition
levels can be calculated to ensure the overall combination of feed and
grain matches the turkeys requirement. In an uncontrolled programme
the level added may be dictated by the farmers reaction to bird weight
or performance and the level of grain adjusted depending on the
desired outcome. Dilution of the diet can lead to suboptimal
performance, but  can also result in a reduced cost of gain, such
programmes should be agreed between growers and processors.
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Feed Management

On the farm the presentation of the feed needs to be suitable to
encourage maximum consumption by the turkeys. The feed should meet
the standards shown in Table 5 to ensure the crumbles or pellets actually
arriving at the feeder are suitable for the turkeys to readily consume.

The feeders should be kept clean and free from contamination and the
level of fines should not be allowed to build up. As 3 management tool it
can be useful to turn off the feeders for a short period each day to
encourage the turkeys to clean down the pans and to stimulate appetite.

To reduce nutritional stress to the bird due to any change in the feed (raw
material profile, presentation), a gradual transition between two
sequential diets can be achieved by mixing the two rations together for
1-2 days, if the farm has the correct equipment (2 silos). ATL Technical
advisers can provide more information on these techniques.

It is also very important to check that the equipment (feeders and
drinkers) provided during the brooding phase is adequate to ensure all
the poults have free and easy access to food and water. More
information is given in ATL Management guides

Water Quality

Water is an essential ingredient for life, a clean supply of which should
be readily available from placement throughout production. Any
restriction in water intake or contamination of water per se will ultimately
affect the growth rate and overall performance of the turkey. There are
many factors that can affect water intake including age, sex,
environmental temperature, water temperature and the drinker system
type. The bacterial and physical quality of water should be monitored
regularly and where required corrective action taken to ensure that bird
performance is not compromised. Depending on the source, the water
supplied to the birds may contain excessive amounts of various minerals
or be contaminated with bacteria. Acceptable levels of minerals and
organic matter in the water supply are given in Table 8.
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TABLE 3: GUIDELINE LEVELS OF FEED INTAKE

THESE QUANTITIES ARE GIVEN AS A GUIDE AND SHOULD BE ADJUSTED
BASED ON LOCAL DIETS AND ENERGY LEVELS

HEAVY MEDIUM

AGE - days Kg/poult Kg/poult Presentation
Male Female

0-25 1.10 0.85 Crumble

25-42 2.90 2.50 short pellet
42-63 5.50 4.50 3mm pellet
63-84 7.60 6.00 3mm pellet
84-105 9.40 3mm pellet
105-126 11.30 3mm pellet
127-147 As Required As Required 3mm pellet

Target feed consumption at 21 Days should be 1.0 kg/poult minimum

SUPER MEDIUM

AGE - days Kg/poult Kg/poult Presentation
Male Female
0-18 0.60 0.50 1st Crumble
19-28 1.20 1.10 2nd Crumble
29-49 410 3.60 short pellet
50-70 6.60 5.80 3mm pellet
71-91 8.70 7.80 3mm pellet
92-112 10.50 3mm pellet
113-126 8.00 3mm pellet
127147 As Required As Required 3mm pellet

Target feed consumption at 21 Days should be 1.2 kg/poult minimum
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TABLE 4A: HEAVY MEDIUM LINES

USER INPUTS

NE?:ItJjer Start Day by Kcahlnsl;kg Kca’\IAsF}kg Mr;'ll/li(g
1 1 21 2750 1250 1.5
2 22 42 2850 1296 1.9
3 43 63 2950 1341 12.3
4 64 84 3050 1387 12.8
5 85 105 3150 1432 13.2
6 106 126 3250 1477 13.6
7 127 147 3300 1500 13.8
8 148
9
10
Feed Start End Middle ME Lysine Meth M+C
Number Day Day Day Kcals/kg % % %
1 1 21 n 2750 1.79 0.64 1.16
2 22 42 32 2850 1.61 0.58 1.06
3 43 63 53 2950 1.44 0.53 0.97
4 64 84 74 3050 1.29 0.49 0.88
5 85 105 95 3150 1.15 0.44 0.80
6 106 126 16 3250 1.03 0.42 0.76
7 127 147 137 3300 0.89 0.38 0.70
8
9
10

* None Phytate Phosphorus. Further information on phosphorus is available in Aviagen technical pi
** Electrolyte levels are shown as an indication but should be adjusted to local conditions to contro
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FEEDING PROGRAMME CALCULATOR
TOTAL AMINO ACIDS

TO SET UP A NEW FEEDING PROGRAM :-

1. ENTER THE FIRST AND LAST DAY OF EACH FEEDING
PERIOD IN COLUMNS D AND E
2. ENTER THE PROPOSED ENERGY LEVELS FOR EACH
DIET IN COLUMN F in MJ/KG
3. RECOMMENDED AMINO ACID AND MINERAL
LEVELS WILL BE SHOWN IN THE TABLE BELOW
4 . PRINT OUT THE RESULT
Thr Trp Arg Val lleu Calcium | AV.Phos | NPP* | Sodium™ | Chloride™
% % % % % % % % % %
1.04 0.26 1.82 1.20 1.09 1.36 0.69 0.66 0.16 0.18
0.95 0.26 1.65 1.09 0.98 1.26 0.63 0.63 0.16 0.18
0.87 0.23 1.48 1.00 0.89 1.16 0.59 0.59 0.15 0.18
0.79 0.21 1.33 0.91 0.80 1.07 0.54 0.54 0.15 0.18
0.71 0.21 1.18 0.81 0.72 0.95 0.47 0.48 0.14 0.17
0.63 0.20 1.07 0.74 0.66 0.87 0.44 0.43 0.14 0.18
0.57 0.18 0.94 0.66 0.58 0.77 0.39 0.38 0.14 0.18

sblication:- REVISED PHOSPHORUS AND CALCIUM RECOMMENDATIONS FOR TURKEYS 2011
| moisture content of the bedding. Digestible Amino Acids based on Evonik AminoDat 3
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TABLE 4A: SUPER MEDIUM LINES

USER INPUTS

NE?:ItJjer Start Day by Kcahlnsl;kg Kca’\IAsF}kg Mr;'ll/li(g
1 1 14 2750 1250 1.5
2 15 28 2850 1296 1.9
3 29 49 2950 1341 12.3
4 50 70 3050 1387 12.8
5 7 91 3125 1421 13.1
6 92 12 3175 1443 13.3
7 13 126 3250 1477 13.6
8 127 147 3300 1500 13.8
9 148
10
Feed Start End Middle ME Lysine Meth M+C
Number Day Day Day Kcals/kg % % %
1 1 14 8 2750 1.90 0.68 1.24
2 15 28 22 2850 1.80 0.64 1.7
3 29 49 39 2950 1.66 0.60 1.09
4 50 70 60 3050 1.49 0.55 1.00
5 vl Bl 81 3125 1.31 0.49 0.89
6 92 12 102 3175 1.15 0.44 0.80
7 13 126 120 3250 1.04 0.42 0.77
8 127 147 137 3300 0.93 0.40 0.72
9
10

* None Phytate Phosphorus. Further information on phosphorus is available in Aviagen technical pi
** Electrolyte levels are shown as an indication but should be adjusted to local conditions to contro
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FEEDING PROGRAMME CALCULATOR
TOTAL AMINO ACIDS

TO SET UP A NEW FEEDING PROGRAM :-

1. ENTER THE FIRST AND LAST DAY OF EACH FEEDING
PERIOD IN COLUMNS D AND E
2. ENTER THE PROPOSED ENERGY LEVELS FOR EACH
DIET IN COLUMN F in MJ/KG
3. RECOMMENDED AMINO ACID AND MINERAL
LEVELS WILL BE SHOWN IN THE TABLE BELOW
4 . PRINT OUT THE RESULT
Thr Trp Arg Val lleu Calcium | AV.Phos | NPP* | Sodium™ | Chloride™
% % % % % % % % % %
1.10 0.27 1.94 1.28 1.16 1.36 0.69 0.66 0.16 0.18
1.04 0.26 1.83 1.21 1.10 1.29 0.65 0.65 0.16 0.19
0.98 0.26 1.70 1.13 1.01 1.29 0.64 0.64 0.16 0.19
0.89 0.24 1.53 1.03 0.92 1.20 0.60 0.60 0.16 0.18
0.79 0.21 1.35 0.91 0.81 1.10 0.55 0.55 0.15 0.18
0.71 0.21 1.18 0.82 0.73 0.96 0.48 0.48 0.14 0.17
0.64 0.20 1.08 0.75 0.66 0.87 0.44 0.43 0.14 0.18
0.59 0.18 0.97 0.69 0.60 0.77 0.39 0.38 0.14 0.18

sblication:- REVISED PHOSPHORUS AND CALCIUM RECOMMENDATIONS FOR TURKEYS 2011
| moisture content of the bedding. Digestible Amino Acids based on Evonik AminoDat 3
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TABLE 5: GUIDELINES FOR CRUMBLE AND

Ground Meal Profile - pre pelleting
Fines >0.2mm | >0.5mm >1mm >2mm >3.1mm
Crumble 0-5% [ 10-15%| 50 -60%| 20-25%| 0-5% 0-5%
Pellets 0-2% 0-10%| 20-30%| 30-40%| 15-25%| 2-5%
Crumble Profile - in front of the poults
Fines >0.2mm [ >0.5mm >1mm >2mm >3.1mm
1st Crumble 0-2% 5-10 % | 20-25% | 45-55%| 15-20% | 0-3%
1-14 days
2nd Crumble 0-2% 0-3% 0-5% [10-15%| 55-65% [ 20 -25%
15-28 days

Ist Pellet - to be fed after 28 days. This should have a Holmen of 88 -92%
maximum and pellets should be 3 maximum of 3 -4 mm in length

Pellet Hardness - after delivery to farm
Pellet before Crumbling: 88 - 92 % Holmen (30 sec)
Pellets: 90 - 95% Holmen ( 30 sec) Maximum Fines content 10%
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TABLE 8 : WATER QUALITY CRITERIA FOR POULTRY

Criteria Concentration (ppm) | Comments
Total Dissolved 0-1000 Good
Solids (TDS) 1000-3000 Satisfactory: Wet droppings may result at the upper limit
30005000 Poor: Wet droppings, reduced water intake, poor growth and
increased mortality
>5000 Unsatisfactory
Hardness <100 Soft Good: No problems
>100 Hard Satisfactory: No problem for poultry but can interfere with
effectiveness of soap and many disinfectants and medications
administered via water
pH <6 Poor: Performance problem, corrosion of water system
6.0-6.4 Poor: Potential problems
6.5-8.5 Satisfactory: Recommended for poultry
>8.6 Unsatisfactory
Sulphates 50-200 Satisfactory: May have a laxative effect if Na or Mg >50ppm
200-250 Maximum desirable level
250-500 May have a laxative effect
500-1000 Poor: Laxative effect but birds may adjust, may interfere with
copper absorption, additive laxative effect with chlorides
>1000 Unsatisfactory: Increases water intake and wet droppings,
health hazard for the young birds
Chloride 250 Satisfactory: Highest desirable level, levels as low as 14ppm
may cause problems if sodium is higher than 50ppm
500 Maximum desirable level
>500 Unsatisfactory: Laxative effect, wet droppings, reduces feed
intake, increases water intake
Potassium <300 Good: No problems
>300 Satisfactory: Depends upon the alkalinity and pH
Magnesium 50-125 Satisfactory: If sulphate level >50ppm magnesium sulphate
(laxative) will form
>125 Laxative effect with intestinal irritation
350 Maximum
Nitrate Nitrogen | 10 Maximum (sometimes levels of 3mg/I will affect performance)
Nitrates trace Satisfactory
>trace Unsatisfactory: Health hazard (indicates organic material fecal
contamination)
Iron <0.3 Satisfactory
>0.3 Unsatisfactory: Growth of iron bacteria
(clogs water system and bad odor)
Fluoride 2 Maximum
>40 Unsatisfactory: Causes soft bones
Bacterial Coliforms | 0 cfu/ml Ideal: Levels above indicates fecal contaminations
Calcium 600 Maximum level
Sodium 50-300 Satisfactory: Generally no problem, however may cause loose
droppings if sulphates >50ppm or if chloride >14ppm

NOTE:1ppm approximates to 1Tmg Courtesy of Dr Carlos Antonio Debortoli (2005)
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NUO7 Version 3

Aviagen

Every attempt has been made to ensure the accuracy and relevance of the
information presented. However, Aviagen Turkeys accepts no liability for the
consequences of using the information for the management of turkeys.

For further information, please contact your local Aviagen Turkeys Manager.

Aviagen Turkeys Ltd

Chowley Five,

Chowley Oak Business Park,
Tattenhall, Cheshire, CH3 9GA
Tel: +44 (0)1829 772 020
Fax: +44 (0)1829 772 059
turkeysltd@aviagen.com
www.aviagenturkeys.com




