Nutrition of the Young Pig
Growth performance to 20kg
Accepted target is 20kg at 8 weeks.  With some animals, it takes around 12wks.

In the first three weeks of lactation, sows milk support litter gain < 2.5kg/d as well as providing immunoglobulins in colostrum (IgG and IgM) and in milk (IgA).  Weaning in nature is a gradual process rather than the abrupt event that it is in the industry.  Sow’s milk is inadequate to reach goal, therefore either wean or supply additional energy.  If the producers wishes to provide maximum lean (vs. maximum fat), the sow’s milk is adequate for less time, therefore must supplement with protein and energy in order to optimise balanced growth rate.
Component’s of sows milk – digested with ~ 100% efficiency

	Components
	g/kg
	% of energy

	Lipid
	75
	56

	Protein
	60
	28

	Lactose
	50
	16


Lipid makes up more than 50% of energy.

There are problems with the rates at which immature digestive tracts can adapt to new dietary constituents.

Creep Feeding
Creep feeding is feeding piglets while they’re still suckling at the sow.  Benefits are questionable for early weaned piglets depending on the nature of the feed.  It is need to accustom piglets to a non-milk diet and the benefits are more evident for later weaning.
The impact of creep feeding is fairly marginal.  There is essentially no difference between creep and sow diets but with no creep diet the piglets are lighter at weaning.  
Late waned pigs need creep feed.

Dry vs. liquid creep – significant increase in dry matter intake in liquid diets.  There’s a significant effect of milk and flavouring on growth but not of milk alone → digestive tract of pig finds it difficult to cope with cereal grain.  Up until 25 days old amylase, maltase and sucrase activity is low.

Experiments show no impact of starch until around 40d, therefore capacity for digestion very limited until then.

Post Weaning Diet

Hi growth potential limited by

· Gut capacity

· Inexperience with dry feed

· Incomplete digestive system

Dietary Protein
Express protein levels as the most limiting amino acid (lysing usually) in proportion to the energy level of the diet, eg: from weaning to 20kg LW optimum protein level is around 0.75-0.85g Lys/MJ DE

Actual level depends on age, etc.

Other amino acids are expressed proportion to lysine.  The recommended ideal ratio of essential to non-essential amino acids is ~0.4:0.6.  The proportions of various amino acids in the protein component remain approximately the same as the age increases, even though the total amount of protein decreases.

Dietary Energy
Young piglets require high levels of dietary energy to maximise growth rates but have limited digestive capacities.  After ~0.8g Lys/MJ DE the growth rate plateaus, after that they get a decrease in fat deposition as lysine increases in the diet..  Adequate energy needs to be provided for the animal to effectively use protein.

Dietary fat and Digestible Energy
Fat should be readily digested (30-40% of milk solids) but high fat weaner diets leads to a profuse fatty diarrhoea.  Fatty acid chain length and micelle formation is the cause → long chained fatty acids are poorly digested (particularly saturated).  Milk fat droplets are small and are comprised of short chained fatty acids.
Liquid Post Weaning Diets
The addition of liquid increases live weight gain.  Some problems with delivery systems for liquid based diets but there are a lot of benefits.  It has an important role to play in pre and post weaning periods.

FEEDING OF GROWING PIGS

Swill Feeding

· Now banned (foot and mouth responsible)

· Danger of exotic diseases outbreak

· Other livestock could be infected

· F&M, African swine fever

· Viruses resistant to chilling, freezing and curing

· Illegal to feed food scraps from any source except:

· Bread – bakeries

· Vegetables – market

· Offal meat – licensed slaughter houses

· Meat meal – dry rendered

· Milk products

Effects of Feed Restriction

· You have to get down to 50% adlib to get an increase in the Feed Conversion Ratio (which is less efficient)

· It improves feed efficiency to a point

· In older genotypes as restriction increases:

· Growth rate decreases

· Back fat decreases linearly

· Below 55% a bad FCR is obtained

Energy Intake and Growth, FCR and Fat (20-45kg older pigs)
· As daily digestible energy intake increases:

· ADG (average daily gain) increases

· FCR increases (ie. Efficiency decreases)

· Growth period decreases

· Body fat increases

· P2 back fat increases

Dietary lysine and Growth & Fat

· As dietary lysine intake increases:

· ADG increases

· Back fat decreases

· Higher fat class = less money (important in older genotypes)

Pig Carcass Classification

· As fat depth increases within a carcass weight class, the fat class also increases.

· As carcass weight increases, fat depth can increase proportionally to remain in the same fat class

· If fat class is over 3 returns ($/kg) are less

Interaction between energy and protein intake and the effect on ADG and fat

· Requires a ‘response surface’ approach to determine response in lean gain as both dietary energy and protein are manipulated

· There was a complicated looking diagram to go with this but I didn’t take it down because it looked like complete and utter shite and if it’s on the exam I’ll stick my pen in to the nearest persons eyeball.

OLDER GENOTYPES

· Grower finisher diets:

· ~ 13.5MJ DE/kg

· 0.6g lys/MJ DE

· From ~ 30kg up to 50kg LW ad lib (16wks of age)

· RESTRICT AFTER THIS

· ~ <30MJ DE/day   eg. With a 13.5MJ diet =2.2kg/day

· Allowances in finisher stage depend upon:

· Market requirements

· Strain

· Sex (males require higher levels of intake)

· Temperature

Digestible Energy content, intake and growth

· Between weaning at 3-4 weeks and 50kg LW, voluntary feed intake is limited by gut capacity.

· Consequently, energy intake of pigs up to 50kg is determined largely by the energy concentration of the diet

· DE over this period should not be <14MJ DE/kg diet

Dietary lysine and growth of fat

· As dietary lysine increases relative to the DE content of the diet, carcass fat decreases linearly.

· As with chicks, there is a greater protein requirement relative to energy in the younger animals, and the requirement for protein is higher in males than females to optimise lean growth rate.

· More modern genotypes require higher levels of AA’s in their diets than the older, slower growing genotypes.

The dietary lysine : DE ratios required to support maximum growth performance of pigs from fast-lean (A) and slower-fatter (B) growing phenotypes.

Weight

Genotype
Entire male
Female

20-50kg
A; fast

0.82

0.72



B; slow
0.72

0.35

50-90kg
A; fast

0.65

0.57



B; slow
0.57

0.51  

· I think this table is important

Dietary Ca and P levels

· Around 1% Calcium

· 0.65% (weaner), 0.5% (grower) and 0.4% (Finisher) for phosphorus

Porcine Growth hormone

· Significant impact on final weight daily gain 

· Improves feed efficiency

· Decreases fat

Objectives in feeding sows

· Want the largest number of pigs born and weaned per sow per year → want them to be of a good size and the sow’s condition maintained.

· Low birth weight pigs decrease the chance of survival

· If sows are too fat the reproductive performance will suffer, as it also will if the sow is in too poor a condition → anoestrus

· Later maturing (vs. early maturing) will be heavier at any age (faster growing) and tend to be leaner

Old Genotypes

Nutrition and age a puberty in gilts – decrease energy intake and the age of puberty will increase

	
	Low
	High

	Energy intake (MJ/d)
	223
	39.9

	Age at puberty (d)
	211
	202

	Weight at puberty (kg)
	80
	99


Every genotype has a characteristic level of body fat, below which they won’t come into puberty.

Ovulation rate:
· Restrict fed gilts – increase energy intake prior to mating → increase ovulation rate (flushing)

· Protein levels between 12 and 16% - little effect

Conception rate:
· Effect of nutrition on conception rate at first service in gilts (possibly increases with pre-mating flushing)

	
	LL (restricted pre-puberty and pre-mating)
	LH (not restricted pre-mating – flushing)
	HH (not restricted)

	Conception rate (%)
	82.6
	88
	80.5


Feeding gilts and embryo survival:

	Period
	Energy intake
	Number of embryos
	Embryo survival

	Pre-pubertal
	36
	9.8
	69.7

	
	23
	10
	77.5

	Pre-mating
	39
	10.1
	73.2

	
	22
	9.7
	78.3


· Flushing decreases embryo survival

Energy intake during pregnancy

Effects of energy intake

· Increase sow weight change

· Increase piglet birth weight (linear)

· No effect on piglet performance

Protein – feeding during pregnancy

· Increase food utilisation efficiency by pregnant animal

· Effect of increased CP and lysine percentage in diet at 1.8kg food intake/d

· Increased sow weight up to 0.45% lysine

· No effect on piglet weight (unless very low <5% CP)

· Slight decrease in requirements during lactation

· No effect on piglet performance (except at extreme protein deprivation)

It is common place to feed pigs at a moderate rate (energy and protein) during pregnancy – different from lactation
Lactation requirements

Sow with 9 piglets requires ~ 7.5kg of around 12MJ/kg diet per day to maintain body weight.  This is beyond the sow’s ingestive capacity, therefore sows normall lose weight during lactation.

Requirements:

· 14-16% CP

· good amino acid balance and > 0.6% lysine

· generous feeding

· 12-13 MJ DE/kg

Weaning to re-mating

· feed at reasonably high rate ~ 2.5 kg/d

· want sow to make a net increase in body weight of 12-15kg/cycle for the first four cycles

Target weight changes (kg)

Pregnancy

Lactation

a. gilt



35-40


minimum loss

b. 4th litter sow


15


minimum loss

Diet composition

a. lysine %


0.45


0.6

b. CP %



12-13


15-16

c. Ca2+



0.5


0.7

d. P



0.4


0.5
e. DE MJ/kg


11.5


12.5+

Feeding levels


1.8-2


generous

Managing lean breeds of gilts

Modern genotypes differ in that they’ve been selected for high feed efficiency, etc → need to be managed differently

· Hold for at least 6wks (>200d) until they’re at least 120kg before mating
· At mating, P2 must not be less than 17mm

· To achieve this, they need a diet containing

· > 13MJ DE/kg

· > 0.6 lysine/MJ DE (lactating sow diet)

Feed generously (2.75-3kg/d) → with these breeds there will be problems reaching the fat level required for puberty

Pregnancy

Aims:

· maintain body fat content

· achieve total pregnancy weight gain of 45-50kg, of which 25-30kg is sow/gilt and the remainder is piglets, afterbirth and fluids

Feeding and lactation
· Some feed restriction after farrowing – increase from 2.5kg/d by 0.5kg/d of a ‘lactating sow’ diet containing 13.5 MJ DE/kg and 0.5 lysine/MJ DE

· After one week, the sow will be given feed (LSD) ad lib and will approximately 5-6kg/d over the remainder of the lactating period

· Feed should be fresh, particularly where wet feeding is in use.  Regular cleaning is necessary

· Sow back fat should be maintained within range of 12.-18mm (sow condition score 2-3)

· Unlimited supply of fresh, cool water ALWAYS

· There is value in giving the sow fibre in the form of wheat bran, pollard or Lucerne at 0.5kg/d over the last three days of pregnancy and first three of farrowing

· In cold weather increase daily allowance (pregnancy and early lactation) by 100g for every 2°C drop in temp

Recommended dietary Nutritional Specifications for Breeding Stock

	
	Dry Sow
	Lactating Sow

	
	Min
	Max
	Min
	Max

	DE (MJ/kg)
	12.25
	12.75
	13.50
	

	Crude fibre (%)
	5.5
	
	4.75
	

	CP (%)
	13.0
	
	15.0
	

	Total lysine (g/MJ DE)
	0.45
	
	0.60
	

	Available Lysine (g/MJ DE)
	0.35
	
	0.5
	

	Ca (%)
	0.8
	
	1
	

	P(%)
	0.6
	
	0.75
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