Pig Nutrition

TEXT:  Rcent Developments in Pig Nutrition, Cole and Haresign (1985 & 1993)

Nutrition of the young Pig

Growth performance to 20kg

· Accepted target is 20 kg at 8 weeks old

· Some take 12 weeks to achieve this (due to genetics, nutrition etc)

Nutrition of the piglet

· In the first 3 weeks, sows milk supports litter gain at less than 2.5 kg/day

· Plus immunological package in colostrum IgG and IgM and in milk IgA

Weaning

· In nature is a process, not an event.

· In intensive production is usually abrupt

· There exists a problem with the rate at which the immature digestive tract can adapt to new dietary constituents

Fig 2

Sows milk is inadequate from the word go, therefore need to wean or supply extra feed

Fig 3

Composition of sows milk


Component


g/kg


% of energy


Lipid



75


56


Protein



60


28


Lactose


50


16

· Lipid provides over half of the energy is sows milk

· Milk is digested with almost 100% efficiency

· Piglets use pancreatic lypase, lactase and several other proteloytic enzymes to digest it

Inadequacy of milk supply – need for creep feeding?

· Benefits are questionable for early weaned pigs (weaned at 3 – 4 weeks)

· Need to accustom piglets to early weaning diet

· Benefits more evident for later weaning i.e. feeding at older age

Experiment

Creep feeding from 7 days

Weaning at 4 weeks










28d – 35kg

TREATMENT

WEANING WT
ADG (g)
FCR

DM INTAKE

Creep diet



6.3

446

2.02

0.90

22% CP 14 MJ DE












Sow diet



6.3

461

2.01

0.92

15% CP 12 MJ DE












No creep



6.1

4.45

2.10

0.95

· Impact of creep feeding is marginal

· Experiment was repeated with 35 day weaning

· No difference between creep and sow diet groups BUT

· No creep group was lighter at weaning and ADG (average daily growth) to 23 kg was decreased

· Therefore later weaned piglets require creep feed to grow

Liquid creep diets

Experiment

Between 7 and 28 days, piglets were given access to whole cows milk for 8 hour a day

(There was no effect of flavouring)


GROUP

LIVEWEIGHT AT WEANING
    DM INTAKE


Dry creep


7.69




0.04


Milk – plain


9.55




1.65



+ sugar


9.44




1.99



+ chocolate

9.57




2.20

· Milk group reached 20 kg, 12 days earlier than non milk group

Grain feeding

· Up to 25 days of age, amylase, maltase and sucrase activity is very low

Fig 

· Change of diet to starch based at 35 days

· About 6 days after the change ther is a marked increase in amylase activity

Post weaning movement??

· High growth potential is limited by

· Gut capacity (main limitation)

· Inexperience with dry feed

· Incomplete digestive system

Dietary protein

· Express protein levels in feed as the most limiting amino acid (lysine) in proportion to the energy level of the diet

· Eg. From weaning to 20 kg LW, optimum protein level is 0.75 to 0.85 g Lysine/MJ DE

· Actual level depends on strain, age etc

· Allother amino acids are provided in a given proportion to Lysine

Table 2

Dietary energy

· Young piglets require high levels of DE (>15 MJ ME/kg) to maximise growth

· NB. Young pig ahs a limited ingestive reserve

Experiment

5 diets of same Lys:DE ratio by ranging from 13.2 to 16.2 MJ DE

Pigs weaned at 28 days and growth to 20 kg







DE



13.2

13.8

14.5

15.3

16.2

ADG

553

574

FCR

1.93

1.91

Fig 5

Fig 4

· Adequate energy requirements to efficiently utilise protein

Dietary fat and DE

· 30 – 40% of milk solids – therefore fat should be easily digestible

· BUT high fat weaner diets can lead to profuse fatty diarrhoea due to fatty acid chain length and micelle formation – long chain (>28C) fatty acids are poorly digested (partly saturated??)

· Milk fat droplets are small and are comprised of short chain fatty acids

· Tallow should always be less tha 6% of the diet

Liquid post weaning diets

Experiment

60 piglets weaned at 28 days

Standard weaner diet 15 MJ DE/kg

Half of the piglets (30) were also given reconstituted milk diet (solids 24%) for first 5 days post weaning





4 – 5 wk ADG


8 wk liveweight


Dry feed

0.3 kg



17.8 kg


Dry feed + liquid
1.25 kg


19.2 kg

Grower Pig Nutrition – 20kg to 45 kg

Swill feeding

· Now banned

· Danger of exotic disease outbreak

· Other livestock could be affected

· FMD, African Swine Fever

· Viruses resistant to chilling, freezing and curing

· Illegal to feed food scraps from any source except

· Bread from bakeries

· Vegetables from markets

· Offal meal from liscensed slaughter houses

· Meat meal  - must be dry rendered

· Milk products

Two different types of pig – old and new style, slow and fast growing.

Effects of feed restriction

· Growth rate is linearly depressed

· At 50% of ad lib feeding – get detrimental effect on food conversion ratio (FCR)

· To a certain degree restriction improves feed efficiency

· Back fat is a linear depression.

Older genotypes

· As restriction increases

· Growth rate declines

· Feed efficiency is improved until 55% ad lib and thereafter declines (max at 75% ad lib)

· Back fat declines linearly

Fig

Older genotypes – Effect of energy intake on growth, FCR and carcass quality (fat)

· FCR is best at 14.5 MJ/day

· Number of days taken from 20 kg to 45 kg is inversely proportional to DE intake

· Pigs grow faster but lay down more fat.

· As daily DE intake increases

· Average daily gain (ADG) increases

· FCR increases (i.e. feed efficiency falls)

· Growth period decreases (i.e. time taken from 20 to 45 kg falls)

· Body fat increases

· P2 back fat increases

Fig 

Dietary lysine and growth and fat

· As daily lysine intake increases, ADG also increases

· As daily lysine intake increases, backfat decreases

Fig

Older genotypes were fatter animals and therefore needed

· Restricted feed intake

· Weight and fat classes

Pig carcass classification

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

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

· Over fat class (out of 5) returns ($/kg) are dramatically reduced

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

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

· Use as 3D graph to read off – use 3 axes (extremely complicated stuff – far beyond my little brain’s capacity!)

Grower finisher diets for Older genotypes

· 13.5 MJ DE/kg

· 0.6 g Lys/MJ DE

· From 30 to 50 kg LW (16 weeks) ad lib

· Restrict after this - <30 MJ DE/day

· Eg in 13.5 MJ diet, feed 2.2 kg per day

· Allowances in finisher stage depend upon

· Market requirements

· Strain

· Sex (males require higher levels of intake)

· Temperature

DE content, Intake and Growth

· Between weaning (at 3 to 4 weeks) and 50 kg LW voluntary intake is limited by gut capacity.

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

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

Fig

Fig 6

· Can’t eat enough at low energy feeds

· As liveweight gain increases, FCR decreases linearly

Fig

· Females are significantly fatter than males

Fig

· Old genotype – slow growing – never reach peak of max P2

· New genotype – fast growing – capacity to grow but do not get over fat (graph flattens out)

Effect of dietary lysine between 20 kg and 45 kg on carcass fat at 45 kg

· Observe a linear decrease in carcass fat

Fig

Dietary lysine and growth and fat

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

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

· More modern genotypes require higher levels of amino acid that the older slower growing genotypes

Table – Essential amino acids

Table – Dietary lysine: DE ratios required to support maximum growth 

***These are important figures – suggest that you learn them***






Available lysine:DE ratio

Weight range 

Genotype

Male

Female

20 – 50 kg

Fast


0.82

0.72




Slow


0.72

0.65

50 – 90 kg

Fast


0.65

0.57




Slow


0.57

0.51

Table 3 – Dietary Calcium and phosphorus levels

Use of porcine growth hormone

· Administer regularly

· Final weight is significantly increased

· Significant increase in ADG

· Significant decrease in FCR – big improvement

· Significant decrease in fatness

· Last two is much improved in females

Sow nutrition

Objectives in finishing sows

· To ensure the largest number of pigs born and weaned per sow per year consistent with the number of piglets being of 

· Good size and the condition of the sow being maintained

· Low birthweight piglets have reduced chance of survival 

· If sows are too fat, reproductive performance will suffer, as it also will in too poor condition

· Both lead to anoestrus

Fig 1.

· ~80% loss in piglets <850g at birth

Fig

Old genotypes

· Nutrition and age at puberty in gilts

· Decreases energy intake leads to increased age at puberty

Diet

Low energy

High energy


Energy intake (MJ/day)

22.3


34.4


Age at puberty (days)


211


209


Weight at puberty (kg)

80


99

· A characteristic level of body fat exists, below which gilts won’t reach puberty (different for different genotypes)

Ovulation rate 

· Restrict feed to gilts and then increase energy intake prior to mating (known as flushing) – leads to increased ovulation rate

· Protein levels between 12 and 16 % have little affect on ovulation rate

Conception rate 

· Effect of nutrition on conception rate at first service in gilts 

· possibly increases with pre-mating flushing

LL

LH

HH


Conception rate (%)

82.6

88.0

80.5

Feeding gilts and embryo survival


Period


Energy intake

Number of Embryos

Embryo survival


Prepubertal

   36



  9.8



69.7





   23



10.0



77.5


Premating

   39



10.1



73.2*





   22



 9.7



78.3



* increased conception rate but decreased embryo survival

Energy intake during pregnancy

Effects of increased energy intake

· increased sow weight change

· no effect on litter size (except at extremes)

· increased piglet birthweight (linear relationship)

· no effect on piglet performance

Protein – feeding during pregnancy 

Effect of increased crude protein and lysine % in diet at 1.8kg feed intake/day

· Increased feed utilisation effeicincy by pregnant animal

· Increased sow weight up to 0.45% Lysine

· No effect on litter size (unless CP <5%)

· No efffect on piglet weight (unless CP <5%)

· Slight decrease in requirements during lactation

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

Lactation requirements

· Sow with 9 piglets suckling requires about 7.5 kg of 12 MJ DE/kg diet per day to maintain weight

· This is beyond a sow’s normal ingestive capacity – therefore sows generally lose weight

Requirements

· 14 – 16 % CP

· Good amino acid balance and >6% lysine

· Generous feeding

· 12 – 13 MJ DE/kg

Weaning to re-mating

· feed at reasonably high rate ~ 2.5kg/day

Fig

Objective:  Allow sow to make a net increase in body weight of 12 – 15 kg per cycle for first 4 cycles

Summary of recommendations for older genotypes







Pregnancy 

Lactation

Target weights


Gilt




35 – 40 

min loss


4th litter sow



15


min loss

Diet composition



Lysine %



0.45


0.6


CP %




12 – 13 

15 – 16 


Calcium %



0.5


0.7


Phosphorus %



0.4


0.5


DE MJ/kg



11.5


12.5 +

Feed intake




1.8 – 2.0 

generous

New genotypes

· high growth rate

· high feed efficiency

· low fat

Management of lean breed gilts

· At selection – should be 90 kg at 23 wks of age

· Hold for  at least 6 weeks (>200d) until at least 120 kg before mating

· At mating, P2 must not be less than 17 mm

· To achieve this, need a diet containing

· > 13 MJ DE/kg

· >0.6 g Lys/MJ DE

i.e. a “Lactating Sow” diet

· feed generously – 2.75 – 3 kg/day (c.f. old genotype)

Pregnancy – Aims

· Matintain body fat content

· To achieve total pregnancy weight gains of 45 to 50 kg, of which 25 to 30 kg is sow/gilt and the remainder is piglets, after birth and fluid

Feeding during lactation

· Some feed restriction in first week after farrowing

· Increase from 2.5 kg/day by 0.5 kg/day of a Lactating Sow diet containing 0.5 kg Lys/MJ DE

· After 1 week, sow should be give Lac Sow Diet ad lib and will eat approximately 5 to 6 kg/day over the remainder of the lactating period

· Feed should be fresh, particulatrly where wet feeding is in use – necessity for regular cleaning

· Sow back fat – 12 – 18 mm (sow condition score 2 – 3)

· Unlimited supply of fresh cool water at all times

· There is value in giving some fibre in the form of wheat bran, pollard or lucerne at 0.5 kg/day over the last 3 days of pregnancy and forst 3 days of lactation

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

Table 3

Daily feed allowance for gilts and sows


Stage of Reproduction



Daily feed allowance

From selection for next 4 –6 weeks


2.75 – 3 kg (finisher or lac sow)

From then until mating 



ad lib (lac sow)


(2 wks later of 120 – 125 kg)




Pregnancy





2.25 – 2.5 kg (dry sow)

First 7 days of lactation



2.5 kg, increasing by 0.5 kg per day (lac sow)

Remainder of lactation



ad lib (lac sow)

Weaning to re-mating




ad lib (lac sow)

The End

