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Question 3

In formulating broiler starter or finisher diets:

a) What would be the typical approximate proportion of grain in the diets?

· Starter = 55% grain

· Finisher = 65-70% grain

b) Would it be necessary to grind of crack the grain if the diets are to be fed in mash form?

· No.  Mash is simply a mixture of the ingredients.
· Pellets are compressed particles of the mixed ingredients.
· Crumbles are pellets broken into smaller particle sizes.
c) Would bran or pollard be likely to be included in the diets – why or why not?

· No.

· An energy diluent in the form of pollard or bran is normally required in layer diets to obtain appropriate energy levels - these are never used in broiler diets.

d) What would be the typical level of protein in the two diets and what are the two likely most limiting amino acids?

· Starter = 220-230 g/kg protein and 12.5-13.0 MJ ME/kg energy.

· Finisher = 190-200 g/kg protein and 13.0-13.5 MJ ME/kg energy.

· As the bird grows the absolute amount of protein/day increases, but as maintenance energy requirements increase, less protein is required /unit of dietary energy.  This means that "starter" diets for broilers tend to be lower in energy and higher in protein than "finisher" diets.

· The two most likely limiting amino acids are lysine and methionine.  Both of these are available in synthetic form and can be added to diets as such to make up any deficiency supplied by the main ingredients.

e) Would the finisher diet be likely to require the addition of either fats or oils – why or why not?

· Yes

· For broiler diets, energy is often limiting and there is a need to add either fat or oil, particularly if oil-extracted protein meals are used.

· Oil is there for energy, but also for linoleic acid, the only essential fatty acid - it is required in all diets at about 1.0%

f) What would be a typical level of energy in the finisher diet?

· Finisher = 13.0-13.5 MJ ME/kg.

g) Is it permissible to use a meat meal, if so why would you use it in the two diets and at what approximate level?

· Yes - meat meal can still be used in pigs and poultry.
· It would be added as a protein supplement to provide the required levels of amino acids.  Very important in broiler diets and an appropriate amino acid balance is essential.
· Meat meal is also there to provide required levels of calcium and phosphorus - a level of about 8% meat meal in all diets is appropriate - but should not exceed 10%.
· There should also be a number (>2) of protein supplements in the diet to provide a better amino acid balance and to reduce the impact of anti-nutritional factors.
h) What would be the approximate combined proportion of animal and plant-based protein supplements in the broiler starter diet?

· Starter ~ 40% protein supplement.

· Finisher ~ 30-35% protein supplement.

i) What level of calcium would be appropriate for the two diets?

· Starter ~ 0.9% calcium.

· Finisher ~ 1.0% calcium.

j) How would you meet vitamin and trace mineral requirements?

· Vitamin and mineral premixes are added to all diets at predetermined levels for the particular class of stock on the assumption that there is limited vitamin and trace mineral potency in the main ingredients.

· The addition in each case meets the minimum requirements.

(1 mark per question – total 10 marks)
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Question 3

In formulating a diet for high producing mature laying hens:

a) What would be the typical approximate proportion of grain in the diet?

· Layer = 75-80% grain in diet.

b) Would it be necessary to grind the grain if the diet is to be fed as a mash?

· No.  Mash is simply a mixture of the ingredients.

c) Is it recommended that different grains be used in the one diet, and if so, why?

· Yes.

· Because of variation in nutrient composition, anti-nutritional factors (eg. Non-starch polysaccharides in wheat and tannins in sorghum) and palatability, it is a good idea to include at least two grains in the diet.

d) What would be the typical level of protein in the diet and how might this be affected by season?

· Summer ~ 17.0% CP                 11.5% MJ ME/kg energy.

· Winter ~ 15.5% CP                   11.5% MJ ME/kg energy (may increase).

· It is customary to increase dietary energy in colder weather.

· During the warmer months food intake is reduced therefore protein % of feed must be increased to ensure the appropriate amount is included to meet requirements.

· Eg. Typical layer-type hens diet over a year.

	Dietary ME (MJ/kg)
	Food intake (g/hen/day)
	Dietary protein (g/kg)

	
	winter
	Spring/autumn
	summer
	winter
	Spring/autumn
	summer

	11.5
	120
	110
	100
	146
	159
	175


e) Would such a diet be likely to require addition of either fats or oils – why or why not?

· Fats and oils are used in most cases in poultry diets to provide energy.

· Also there is a dietary requirement for linoleic acid by chickens which may require to be met by the addition of a suitable oil.

· Linoleic acid has also been shown to have a marked effect on egg size.

· Fats and oils also increase the palatability, eliminate dustiness in compounded feed, and reduce wear and tear on pelleting equipment.

f) What would be a typical level of energy in the diet?

· 11.5 MJ ME/kg energy.

g) Is it permissible to use meat meal, if so why would you use it and at what level?

· Yes - meat meal can still be used in pigs and poultry.
· It would be added as a protein supplement to provide the required levels of amino acids.  Very important in broiler diets and an appropriate amino acid balance is essential.
· Meat meal is also there to provide required levels of calcium and phosphorus - a level of about 8% meat meal in all diets is appropriate - but should not exceed 10%.
· There should also be a number (>2) of protein supplements in the diet to provide a better amino acid balance and to reduce the impact of anti-nutritional factors.

h) Would there be benefit in using some full-fat soybean meal, why or why not?

· Yes.  Soyabean meal is an excellent source of most of the essential amino acids and is the most important plant protein supplement in poultry diets.

i) What level of calcium would be appropriate in the diet, how would this be affected by season and what ingredient and how much of it would you typically add to the diet to achieve this level of calcium?

· For layer diets, high levels of calcium are required (3.0-3.5%).

· This necessitates the addition of a high-calcium supplement in the form of CaCO3 - either crushed limestone or shell grit.

· Most layer diets contain something in the order of 6-7% CaCO3 supplement.

· Broiler diets usually do not contain a CaCO3 supplement if they contain a reasonable amount of meat meal (>5%).

· At high temperatures the birds begin to pant which results in the loss of carbon dioxide from the blood leading to an inadequate supply for carbonate production in the shell gland.

· As a consequence of these factors, whilst it may be adequate to provide less than 30g of calcium/kg of diet for young pullets in cooler weather, it may be necessary to increase this to 45g/kg for older hens in hot weather.

j) How would you meet the vitamin and trace mineral requirements?

· Vitamin and mineral premixes are added to all diets at predetermined levels for the particular class of stock on the assumption that there is limited vitamin and trace mineral potency in the main ingredients.

· The addition in each case meets the minimum requirements.

(10 marks)
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Question 5

a) List the eight most important nutrient constraints in formulating poultry diets from typical ingredients and give suggested minimum (or maximum) levels (g/kg) for four of these for (i) starter broiler and (ii) adult layer (winter) diets.

1. Energy

2. Protein

3. Methionine

4. Lysine

5. Calcium

6. Phosphorus

7. Linoleic Acid

8. Fibre

	Nutrient
	Dietary composition (g/kg)

	
	broiler
	pullet
	Layer

	
	starter
	finisher
	starter
	grower
	summer
	winter

	Energy ME (MJ/kg)
	12.5
	13.0
	12.0
	11.5
	11.7
	11.7

	Protein (g/kg)
	232
	205
	195
	157
	175
	160

	Calcium (g/kg)
	10
	10
	10
	10
	37
	33

	Available Phosphorus (g/kg)
	5.7
	5.9
	6.0
	5.0
	6.4
	6.0

	Lysine (g/kg)
	12.9
	10.0
	8.9
	6.5
	7.8
	7.4

	Methionine (g/kg)
	5.0
	4.0
	3.5
	2.8
	3.2
	3.0

	Linoleic acid (g/kg)
	10
	10
	11
	13
	14
	11


b) List the reasons why it is desirable to include more than one ingredient in a given feedstuff category when formulating a diet for poultry.

· Because of variation in nutrient composition, anti-nutritional factors (eg. Non-starch polysaccharides in wheat and tannins in sorghum) and palatability, it is a good idea to include at least two grains in the diet.

· There should also be a number (>2) of protein supplements in the diet to provide a better amino acid balance and to reduce the impact of anti-nutritional factors.

c) What reasonable level of accuracy should be applied when weighing out feedstuff ingredients prior to mixing diets for poultry?

· Weigh out all ingredients to an accuracy of + 0.5% (relative not absolute)

d) Under what circumstances are tallow and/or vegetable oils included in poultry feed formulations?

· Fats and oils are used in most cases in poultry diets to provide energy.

· There is a dietary requirement for linoleic acid by chickens which may require to be met by the addition of a suitable oil.

· Fats and oils also increase palatability, eliminate dustiness in compounded feed, and reduce wear and tear on pelleting equipment.

· Generally, where fat is required to increase energy in the diet to a specified level, because of cost it is normally added as beef tallow.

e) What effect does season have on nutrient composition of layer diets?

· At high temperatures the birds begin to pant which results in the loss of carbon dioxide from the blood leading to an inadequate supply for carbonate production in the shell gland.

· As a consequence of these factors, whilst it may be adequate to provide less than 30g of calcium/kg of diet for young pullets in cooler weather, it may be necessary to increase this to 45g/kg for older hens in hot weather.

· See table in question a and 2000 paper question d.
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Question 5

i) Describe the typical approaches taken and the considerations involved in dietary formulation to meet the requirements of poultry for:

a) vitamins and trace minerals

· Vitamin and mineral premixes are added to all diets at predetermined levels for the particular class of stock on the assumption that there is limited vitamin and trace mineral potency in the main ingredients.

· The addition in each case meets the minimum requirements.

b) Fibre

· Less than 4% in diet.  Need to constrain non-starch polysaccharides NSPs (eg. Cellulose, hemi-celluloses, B-glucans) as they affect digestion and performance.
· NSP levels are high in some wheats, rye and grain legumes.
· Insoluble NSPs seal nutrients in unbroken cells eg. Cellulose.
· Soluble NSPs increase the viscosity of jut contents and reduce digestion of nutrients eg. Hemi-celluolses, B-glucans etc.
· Both effects can be mitigated by the inclusion of certain microbial enzymes in the feed such as cellulases etc. and are commercially available.
c) Calcium

· For layer diets, high levels of calcium are required (3.0-3.5%).

· This necessitates the addition of a high-calcium supplement in the form of CaCO3 - either crushed limestone or shell grit.

· Most layer diets contain something in the order of 6-7% CaCO3 supplement.

· Broiler diets usually do not contain a CaCO3 supplement if they contain a reasonable amount of meat meal (>5%).

· Starter ~ 0.9% calcium.

· Finisher ~ 1.0% calcium.

· At high temperatures the birds begin to pant which results in the loss of carbon dioxide from the blood leading to an inadequate supply for carbonate production in the shell gland.

· As a consequence of these factors, whilst it may be adequate to provide less than 30g of calcium/kg of diet for young pullets in cooler weather, it may be necessary to increase this to 45g/kg for older hens in hot weather.

d) linoleic acid

· There is a dietary requirement for linoleic acid by chickens which may require to be met by the addition of a suitable oil.

· Linoleic acid has also been shown to have a marked effect on egg size.

(8 marks)

ii) Describe the procedures typically involved in the addition of:

a) tallow

and

b) vegetable oil to poultry diets

· See 2000 paper question d.

(2 marks)

