Dairy Nutrition

Cost effective Dairy Nutrition

1. Servicing the market from my resources

2. Cow nutrition requirements and ration formulation

3. Cost effective feeding systems

4. Nutritional value of pastures and concentrates

The market for milk.

· Marketing arrangements are changing rapidly 

· From governments to large retailers

· Entitlement or a percentage system

Feeding systems must match milk to be produced

i.e. now needs to be similar to beef eg. beef grown for JapOx is different to that for the domestic market or eg. Milk for mozzarella cheese is different to milk for milk

Under the old system

Milk was 59c/L for milk within the quota and 24c/L for any excess.

Now 

Producers are paid 34c/L for the whole production.

Some producers have individual contracts of up to 36c/L.

Farm Resources

· Physical (size of farm/water) and managerial (acute business people)

· Physical limitations often obvious

· Often overlooked

Broad listing of resources available




Physical


Managerial

On Farm

location


money (capital and cash flow)




Land area


labour (usually family + 1 worker)




Soil fertility


knowledge and skills




Rain/irrigation

Off Farm

cereal grains


services and advice (input suppliers, 

(big increase

by products (increased 


field officers)

in last 20 years)
    substantially eg brewers grain)




forages (maize silage)




minerals and feed additives





(eg rumensin)

The northern Australian Dairy Farm

· Qld produces 9% of Australia’s milk

· 80% from Gympie to the border

Dairy Production by States


(see table in notes)

The average Dairy Farm

· 100 – 200 cows

· 0.2 ha/cow (or more if irrigated)

· 30% use silage

· tropical grass

· irrigated temperate pasture species

· 33% feed molasses (good cost efficient supplement)

· Cotton seed/cotton seed meal for protein

· Irrigated rye grass for winter

· 20% irrigated 80% dryland

· cereal grains – use has doubled in the last 20 years

· By products – cotton seed meal, brewer’s grain, copra meal, pineapple skins

Statistics of Qld Dairy Regions


(see table in notes)

· Need 1.5 million L/year to support a family farm

Fodder Resources


(see table in notes)

· Summer forage grass crop – sorghum – feed within 5-6 weeks of planting

· Summer forage legume crop – lablab – feed in autumn

· Plant both of above in first summer rain

· Lucerne – best feed but many farmers can’t grow it and it is too expensive to buy.

· Winter forage grass crop – oats – only green feed that can be grown without irrigation

· Rye grass – dies in the heat of summer

Concentrates and conserved fodders 


(see table in notes)

· Silage is fed at 700kg DM

· Grain up to 2.5 t/cow/year

· By products 

· Pineapple skins and brewers grains

· Feed large amounts because of contracts

Farms using herd recording and AI


(see table in notes)

· Good indicators of level of management

· Increased production and more efficient use of water

Low ratio of milk output to labour and capital

· Milk output to capital invested

· Farm value of 4-5 times the gross income

· Average farm requires $1million to support 2.4 people

· Therefore need to feed more

· By correct feeding the average cow’s 5000L lactation can be increased to 8000L

Labour used on dairy farms


(see table in notes)

Genetics

· Importing foreign genetics

· Based on genetics, cows have potential to produce 12 000L/year

· Currently producing 5000L

· Should be aiming for 8000L

· Don’t have the forage base/quality to reach 12000L

Trend towards grazing at night

· Kills trees having cows constantly active underneath them

· Solution – put down concrete and shade cloth and sprinklers

Bench marks

· Strong interest in benchmarking on farms

· Not absolute

· Close to industry benchmarks

· Water use efficiency

· Feed costs

· Cow production

· Below benchmarks

· Capital and labour

· Productivity of farm paddocks (average pasture is only producing at one third of its potential

· Cow genetics

· Asset turnover = total value of farm = 15-20%

     Annual income

· Some examples of benchmarks

(see table in notes)

Dairy Pro

· A model

· Predicts the milk output and monetary margins

· Looks at farm as a whole

· Tests alternative scenarios

· Based on survey data and expert opinions

· Ability to work with individual farms

· Will tell you

· What you should be producing

· Comparison with other farms

· What potential of farm is if reach benchmarks.

Lecture 2 – Cow Nutrient Requirements and Ration Formulation

Sources of Nutrients

· All feeds supply one or more nutrients

· Primary feeds (pasture, forage, grain, by-products) contain all, but in varying quantities

· Energy and protein come in various forms

· Eg. Starch, fibre and sugar for energy

· Eg. NPN amino acid mix for protein

· Maize silage is the best

· Grains

· Sorghum, corn, oats, (barley, wheat)

· If feed too much – get acidosis leading to laminitis, or loose manure

Metabolisable energy

Net energy of lactation

Need stacks of protein for milk production because

· Get paid on protein content of milk

· Rumen microbes require protein

· Mostly from green pastures and forage and supplements

Don’t overlook water

· Necessary for good rumination

· Drink most after eating

· 100lb milk contains 87lb of water

· cows need 33 – 38 gallons water/day

Minerals and vitamins

Minerals 

· availability in feed

· associated feeds

· form of mineral

· level of animal deficiency

· Calcium – in milk – CaCO3, Ca2PO3

· Phosphorus – Ca2PO3, NH3PO3

· Magnesium – associated with grass tetany – MgO

· Sulphur – for rumen microbes

· Zinc – hoof strength and immune system

· Cobalt

· Molybdenum

Vitamins

· Not of much concern

· Most vitamins or precursors are already in feed

· Important in housed cows

Ensiled feeds (silage/haylage)

What is it?


Silage is made by harvesting high moisture crops at their optimum maturity and nutrient contents and ???? need rest of definition
Nutrients and their descriptions

· Though there is a very wide range of food resources available to cows, the nutrients they provide can be categorised into 4 classes.  These are:

· Energy – expressed as megajoules of metabolisable energy (MJ ME)

· Protein – expressed as kilograms (kg)

· Minerals – expressed as grams or milligrams

· Vitamins – expressed as international units (iu)

· Water is often referred to as a nutrient, and cows drink from 20 to 120 L water daily in addition to the water in feeds.

Rumination

· Grinding to increase surface area

· Produces bucket loads of saliva – Buffers rumen to prevent acidosis

· Approximately 60% of cows should be chewing cud/eating at all times – if not, need to feed good quality hay

Rumen function

· Cow nutrition is largely rumen function

· Optimising microbial growth

· Rumen capacity (L)

· Wall papillae

· Development of capacity and papillae depend on level of feeding

· Feeds produce VFAs (acetic, propionic, butyric)

· VFA absorbed through wall of rumen (papillae)

· Acetic acid for milk fat, propionic for milk protein

Protein absorption

· Absorbed from intestines

· Mix of feed protein (UDP) and microbial protein (MCP) (bacteria and protozoa)

· RDP ( microbial protein

· If feed too much – broken down to ammonia which is immediately absorbed into the blood ( change in pH in the uterus ( fertility problems
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Conversion of gross energy to net energy


(see flow chart in notes)

· Net energy (NE)

· NEm – maintenance

· NEg – liveweight gain and conceptus (growth)

· NEl – milk

Conversion of crude protein to amino acids 


(see flow chart in notes)

· Urine – ultimate waste, requires energy to be produced

· Diet crude protein ( intestinal digestion – UDP and MCP

· Rumen ammonia ( microbial growth – microbes absorb energy

· Amino acids absorbed by intestines goes to mammary glands to produce milk protein

Maintenance and production

· Maintenance = energy required to maintain body at current state

· Level of feeding is a multiple of the maintenance level

· Efficiency decreases and level of feeding increases

· For simplicity usually discussed as maintenance (0.8) and production (0.2 – 0.6 efficient)

Energy balance of animal


(see graph 3. in notes)
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· Liveweight increases after peak milk production

Cow requirements

· Annual cycle in milk yield, DMI and livewieght

· Lactation curve is the measured cycle

· Normal curve peaks at 6-8 weeks after calving and falls at 5% a month thereafter

· “In practice” curves may be all shapes depending on feed supply

Average lactation is 300 days

Aim for a calf/cow/year

Lactation curves

· must be able to stratify herd

· all cows

· 1st lactation – still a bit of growing to do

· 2nd lactation 

· 3rd lactation – stopped growing

· individual cows

· selected groups

Quantitative requirements

· over full lactation milk output is related to DMI

· 12 L milk – 12 kg DMI

· 20 L milk – 17 kg DMI

· 30 L milk – 23 kg DMI

Ration formulation

· essential tool in feeding cows

· enables ration to be balanced

· enables amount of ration to be calculated

Cream square 


(see notes)

· example given is to achieve a 16% protein mix

· be able to regurgitate this example in the exam
Lecture 2 – Cost effective feeding systems

Nutrition is a tool in feeding systems
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Forage Base

· sets limit of production

· quality of forage base limits intake and digestibility

· forage intake limit limits concentrate feeding

· eg. Efficient levels of production

· tropical grass  

5500 L/cow/year

· irrigated pasture 
7000 L/cow/year

· irrigated lucerne
9000 L/cow/year

Efficiency of the cow

· a high producing cow is efficient

· lower proportion of feed is maintenance

· extra feed is mostly used for milk production

· If a cow is more efficient at converting feed, profit will be increased.

eg  Assume same feed costs


15 L milk/day - $2.25 margin over feed costs (OFC)

25 L milk/day - $4.50 margin over feed costs

· limit occurs when unit feed costs rise

· can only grow small amounts of lucerne (due to insufficient water and poor quality soils), therefore can only increase production to the level of available forage.

Off farm feeds

· Feeds from off farm are now 30 – 70% of total feed intake

· Include grains, by products

· Optimum level depends on

· Cost per unit of feed

· Complementary effects with home grown feeds

· Desired farm turnover ($)

· $/kg – 0 or +ve is worth doing

· eg Brewers grain – 0.9L milk/kg DM

The main drivers in feed systems

· Cost/price squeeze – milk price/milk cost has decreased from 2.6 to 1.3 from 1970 to 2000

· Therefore need much more milk per farm

· 75% of variation between farms in farm milk output can be explained by:

· Concentrates fed

· Nitrogen fertiliser used

· Irrigation area

· Hay/silage fed

· Farm size (ha)/number of cows (usually interchangeable but number of cows is the mor important measure)

Targets for grazing systems

Pasture or Crop Grazing

· More irrigation (pasture farms)

1 ML H2O ( 2 t milk ( $70/year 

· More fodder conservation (crop farms)
1 t dry silage ( $200

· More fertilizer (both)



1 kg N (80c)( 8-12L milk ( $3-4

· More grain feeding (both)


1 t grain ( 1200 L ( $400

· More cows (both)



6000L ( $2000/year

Thus it is possible to treble the yearly milk output.

There is a good margin in putting extra cows on and feeding them well

Feedlots

· One way for farm to grow in size

·  Many farms now use “feed pads” for feeding out once or twice a day

· Amounts given on feed pads is increasing

· Feedlots have been predicted for the Darling Downs

· At ~ 900 cows, the economics of feedlotting look better than grazing

Typical feed year plan

· Concentrates fairly constant all year

· Tropical grass – summer – September – May

· Temperate Grass – winter – April – December

· Conserved forage – March – August, November – December

Trends in feed inputs and milk output


(see graph in notes)

Heat Stress

· High ambient temperature and walking and production = high heat loads

· Walking uses energy

· 2-5 MJ/km and increases if already heat stressed

· best pasturing at night ( more milk

· cows don’t graze at temperatures above 30`C

· Daily Maximum temperature and grazing by holstein fresian cows

(see graph in notes)

· Once temperature reaches 32`C, there is no effective grazing between morning and afternoon milkings

Feeding the heifers

· 0.5 milking age cow = one heifer

· average age is about 15 months (330kg)

· high milk yeild = high quality feed for heifers

· 45% of cost of feeding an adult cow

· extra kg at calving will produce 20 – 30 aL milk over lactations

· well grown heifers produce more milk than poorly grown heifers

· 80% of old cow (6th lactation) weight = ideal weight for heifers at calving

Grass Types – two systems

Cut and Carry




Grazing

Erect Growth




Many have stolons or rhizomes

High DM yeild

Napier (elephant), Panucim spp.

Signal, Kikuyu, Rhodes, Couch


Sorghum, Millets

Leaf vs Stem

· Leaf drives milk production – i.e. milk production is directly related to leaf content of pasture

· Stem has no impact on milk production

· Need >1 t leaf DM/ha

· Compared with stem leaves…

· Higher crude protein

· More digestible

· Less fibrous (ADF and NDF)

· Similar phosphorus

· Less potassium

· Lower rumen retention time

· Require less energy to chew

· Strong selection for leaves

· Diet contains 3 times as much leaf as pasture does.

i.e. if pasture contains 30% leaf, diet will consist of 90% leaf

· Generally cows wil stop grazing rather than eat stems.
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