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Reproduction

Cattle breed to weight (varies with breed)

· Reach that weight (all going well) at around two years

· Once they conceive, they have ~9 months in which to reach calving weight (~400kg)

· Between first and second pregnancy they’re still growing → most difficult time in the life of a cow (must grow, lactate and ovulate simultaneously)

· From first conception to slaughter, she’s either pregnant, lactating or both.  Unlike sheep, there’s no recovery period.

Puberty

· Target weight is 270-320kg (15-27 months)

· 15 months → mean LWG ~ 0.56kg/d which is roughly 200kg/yr

· 27 months → mean LWG ~ 0.32 kg/d (115kg/yr)

Mean LWG from native pastures is around 100kg/yr (0.27kg/d).  The goal is to make her calve on her birthday, therefore we want her to reach puberty at around 15months.  Thus she needs to gain around 200kg after weaning and that can’t be done on Qld pastures.  However at 27 months the target is attainable → the cow can be allowed to grow slower and at a rate possible for Qld.

First Pregnancy:

· Continued growth of heifer during pregnancy (not excessive – if she’s too thin the calf will be small and if she’s too fat the fat deposits on her and the large sized calf will make for a hard birth)

· Good (not excessive) nutritional status during lactation (not > 0.8kg/d).  This growth rate ensures

· Adequate milk production

· Return to oestrus within 85 days (lactational anoestrus)

Second and subsequent pregnancies

· Forward store during pregnancy

· Moderate LWG in the last trimester

· Good nutritional status during lactation

As condition score increases, conception rates increase.  When increasing nutritional status in the last trimester, must ensure that it is just enough to support a growth rate but not enough to increase calf size to such an extent that dystocia follows.

Poor nutrition and post calving

· Decreases birth weight of the calf

· Decreases milk production (in beef the relationship between milk production and growth is direct.  The slope may change with breed but the more milk the better)

· Decreases calf growth

· Lactational anoestrus

Therefore synchronise calving with pasture growth.

Brahmans seem to be the best breed adapted to Qld.  If they’re not gaining/maintaining weight at lactation then they enter lactational anoestrus more readily than other breeds (like short horn or Herefords)

Food Requirements:





Lactating

Dry

ME required (MJ)

105


67

DMI (kg)


11.7


7.4

DMI (% LW)


2.9


1.9

RDP required (g)

882


415

RDP supp (g)


1030


651

UDP required (g)

70

UDP supp (g)


257

Under Qld extensive conditions, feed is often inadequate and so unlike that heifers will calve as two year olds.  If they do then it’s rare that they calve as three year olds → miss out.

Nutrition and Reproductive performance:

	Before calving

After calving
	Low

Low
	Low

High
	High

Low
	High

High

	Calving to first heat (d)
	93
	70
	64
	56

	% conception
	53
	75
	100
	93


	
	% showing heat after calving

	Energy intake before/after calving
	50 days
	90 days (good)
	No heat

	High/high
	65
	95
	0

	High/low
	76
	86
	14

	Low/high
	25
	80
	5

	Low/low
	6
	22
	78


Most of Qld comes into the 78% that doesn’t come into head by the end of the first three months and if so you don’t want them to at all.

Nowhere in the world do feed requirements match pasture growth

	Level of feeding (MJ of ME)
	Calf weight at 109 days (kg)

	Before calving
	After calving
	

	58.6
	51.2
	81

	65.9
	95
	92.6


Normally the interval between calving and conception is around 55 days but want longer than that for heifers so mate them at 25-26 months (special management) and this will give them that much longer between first calving and second conception (they’ll calve 1-2 months earlier than the rest of the herd).  They should not be mated late, if they haven’t reached puberty by 27 months then wait a year.  If they start calving late now, it’ll take 2-3 years to get them in synch with the rest of the herd.  By waiting the producer will still get the same number or more of calves out of them than he would by forcing them when they’re too small.
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Heifers that have slow growth will end up calving under weight which will lead to weaker and smaller claves as well as a tougher, smaller carcass of their own.  
Generally cattle countries are the areas that are only barely utilisable for anything.  Also, they’re usually the areas most easily damaged and there are a lot of perceived problems for the beef industries of the world (Environmental).  Pressure on the industry is to produced young animals while not damaging the area, the solution to this is improved provision of feed and not running the animals so extensively all of the time.

Even the best carcass will have a third of the meat being trimmed off, therefore the demand for animals solely for the hamburger trade is non-existent.

The Japanese are after young animals with less than a full mouth while the domestic trade is having trouble getting the consumer to pay for quality.  Most markets are out of reach for the growth rates of those on exclusively native pastures → cropping is becoming more and more necessary.

Sorghums may cause cyanide poisoning.  Oats are a winter crop, planted in autumn and used for fattening animals, mostly used in dairying.  Ryegrass is good for dairy and those areas that can grow it while clover would be better used for dairying.  Still in Qld, these crops are mostly non-existent.

The most common deficiencies (in order) are:

1. Energy (not enough food)

2. Protein (mostly when there’s not enough nitrogen to support rumen bacteria)

3. Phosphorous (Qld)

4. Calcium (rare in most animals aside from dairy cattle where it’s metabolic as a result of milk production)

5. Sodium (around Warwick and granite country) → animals like salt and are sensitive to its presence/absence in food.
6. Copper

7. Zinc

8. Sulphur

9. Vitamins

10. Minerals

Animals are sensitive to succulence and salt, nothing else.  Deficiencies can cause depravity but that’s not nutritional wisdom.

Supplementation

At very low levels, supplementation (eg: cottonseed) provides more protein but once levels increase, the intakes of pasture will decrease ant there will be substitution rather than supplementation.  Total intake will increase but so will costs.

There will always be times (even in the best areas) where the pastures are inadequate and some sort of supplementation is necessary.  It can be that the pasture is of good quality but there is too little present  (in which case additional food must be supplied) or it could be because the grass is not much good, even though there’s a lot of it (too much DM).  In this case there will be a shortage of RDP, P and energy.  Pasture improvement is one way of countering this:

i. Fertilise with N, P, S

ii. Over sowing native pastures → most useful approach in Qld

iii. Improved pastures

None of these do much good if there isn’t enough rain.  In that case could supplement with forage:

i. Browse → lot of work

ii. Green grass → if river flats are available then the animals can be grassed on them for a couple of days, long enough to build up nitrogen stores, and then put back on the hills

iii. Hay → hard to make good hay in Qld

iv. Silage → can’t make decent silage out of tropical pastures and it’s physically unrealistic in most of Qld

Cropping is the final alternative, but remember, cattle country isn’t much good for growing stuff or it wouldn’t be used for cattle.

Normally, end up supplementing with bought products.  IF pastures are only 50% digestible (not enough on its own), supplement with urea and digestibility will be increased.  Ratio of N:S (protein supplies both N and S) required by the rumen is 12:1 so provide a mix of urea and ammonium sulphate .
Animals require 10gP/d and 15gNa/d.  Rate of consumption of salt is vastly in excess of requirements when they’re deficient and they will gorge on supplements if given the opportunity.  It might take two or three goes (with the equivalent of several times that in actual amounts) before they settle down and start eating roughly only what the require.

Home made licks or proprietary blocks are both possible and the grazier only wants to feed enough for maintenance.  The equipment to make blocks is expensive though and so most home made things are simply loose mixes.  There are problems in that mixes allow animals to gorge themselves while proprietary blocks are limited in that the animals can only lick.  Loose mixes or blocks should both be fed under shelter (rain on a mix in a trough will end up causing the supplement to become layered and some of those layers can be toxic – urea and molasses separate so that the urea is all together which can be dangerous to the animals who get ‘their turn’ to eat when that layer is on top, and things like salt blocks will simply be washed away).  

If the grazier is feeding to increase pasture intake then feed away from the water source so that the animals must travel through the pasture to get water, more chance of them eating the pasture if they’re moving through it.

Proprietary blocks:

	
	Cost
	Labour
	Distribution of Intake
	Intake Control

	Commercial
	High
	Low
	Medium
	Low

	Home made salt and urea licks
	Medium
	Low
	Medium
	Medium

	Urea-molasses rollers
	High
	High
	Medium
	Medium

	Dissolve in water
	Low (after the setup is going)
	Low
	High (all need to drink water)
	High (absolute)


A diet of straw with no supplementation will result in animals losing weight, add protein supplements to the diet and you will gain weight.  Real protein is required to increase production and that won’t come from urea mixes.  
Cotton seed is both high energy and high protein and it’s simple to feed.  Increased live weight gain will result but not because of increased utilisation of grass.  With heifers fed cottonseed, the conception weight will be increased compared to animals of comparable weight fed the molasses-urea mix.  Therefore true protein increased reproductive rates better than theoretical nitrogen.
Australia has very erratic climates – droughts are common but unpredictable.  Most years, 90% of the effective rainfall has come by the first of April and farmers should have made the years decisions by this time.

Drought Management

1. Prior supplementation - Animals most affected by droughts are the hardest working ones – pregnant and lactating females and these are the ones that the producer will want to keep.  It’s desired that the animals are in reasonable condition before feed starts to get a bit short so that they can survive the drought.

2. Early weaning - Want to make things easier on the lactating cows.  If there’s good feed can have the calves weaned at a month and a half
3. Sell – Start thinning out the herd, selling as quickly as possible, i.e. decide by/on April 1st and sell on the 2nd.  Heifers are under the greatest nutritional stress
· castrate males – might wait 6wks and feed really well to fatten them up for sale first

· old cows – unlikely to calve again

· young females

4. Feedlot fatten

5. Find agistment – Depends on the size of the drought.

6. Use body condition – If they’ve been supplemented then regard fat as conserved pasture.  Let them get thin.  These will be animals that should be kept and they’re tough.  1st six months of pregnancy, let them lose weight and neither calf now cow will suffer and there is still the last three months to recondition her

7. Feed

8. Ensure that all dry pasture is utilised

M8U → molasses + 8% urea.
To do so bulk storage, mechanical mixer and troughing is needed.  Intake (for survival of dry cattle and early weaned calves.  Because of the nitrogen they’ll be able to use the fibre from paddock feed) ~ 2-3 kg/h/d

M3U → because animals don’t like urea, unlike M8U this mix isn’t self limiting and animals may gorge giving problems from toxicity from both:

a. Urea

b. Molasses – changes rumen flora to bacteria that degrade thiamine which leads to deficiency and polyencephalomalacia.  There is permenant brain damage and the animals should be sold off quickly (meat’s fine) before the animal gets worse.

Add 10% protein and cottonseed to the diet and then pregnancy and lactation can be supported.  Whole cottonseed (CP ~ 250 g/kg DM and 16MJ ME/kg DM) can be bed off the ground so troughing isn’t required.  It has a lot of real fibre – animals are getting enough.  Cottonseed will support growth and it’s a pretty safe feed, the main problem being the expense.
Lupins have more CP but less ME and are a good feed but transport costs interfere.  Also possible to feed from the ground.  Ground feeding lets the producer control where the animals are → forces them into areas they might otherwise avoid (also avoids the costs of troughs)
Scrub feeding

Mulga the scrub of choice – legume, acacia (~ high protein) but not a good feed even if it will keep the animals alive.  Requirements:

· Amply supply of scrub

· Ample supply of water

· Minimum distance between water and food

· With no supplementation weight will be lost

· Need to supplement to maintain weight (molasses + dicalcium phosphate)

· Animals lactating pregnancy require true protein

Full Hand Feeding

Need to do several things to minimise problems.  

· Restrict movements to conserve energy.  

· Dehorning/tipping to minimise damage from bullies.  

· Dehorning is a major process, tipping back to where it just starts to hurt means the bully would probably hurt more than the victim

· Segregation using common sense – fat from thin, bullies, etc

· Parasite control is a must – everything you do to help is worth it.  While coccidiosis is normally a problem in young animals, in these conditions animals will eat anything, including faeces

· Eliminate choice – want no segregation of food.  

· How to feed depends on what you’re feeding, how much room is available.  

· What to feed might hay, grain, etc  Tables are available for amounts required and feed changes should be gradual (~2 weeks) so must anticipate

· Clan water must be supplied.  Relying on ground water is difficult → dams are sludgy.  

· End of the drought sees cattle wasting time trying to get green shoots – not much food and ruins the pasture so try to keep feeding them
· Problems with grain feeding is that there’s often not enough fibre but it is possible to feed nothing but grain.  The problems really start after the cows have given birth.  The grain increases blood sugar which raises insulin levels which lowers the rate of nutrient transfer to the udder, decreases the quality and quantity of milk leading to a scrawny calf – get some sort of roughage to block the insulin effect

· Early weaning – need to know when the calf is sick immediately so not really much of an option for most of Qld (too extensive)  On dairy farms this would be started off with ‘Calfstart’ dissolved in water.  Then go on to pellets (ad lib) with fibre and this will get them up to 2 months.  Stop milk at around 5 wks (!kg pellets/h/d).  It’s what to do, even if it isn’t relevant for the Qld beef industry.
· Weaner supplementation – mostly sorghum and cottonseed meal.  Some molasses to keep the dust down and urea for nitrogen.  Calves from drought won’t respond well, even in feedlots but they’re all the producer has got so they must persist.

Phosphorous Deficiency

Most of Northern Australia

Deficiency means there’s not enough to make bones, depraved appetite.  If the animal eats bones:

· Stuck in the throat (physically lethal)

· Infected with C. Botulinum → toxins that will kill

Digestion requires phosphorous so in deficient areas it doesn’t happen properly.

Want to measure the amount of P (available to plants, i.e – a lot of iron in the soil will bind the P so it’s unavailable) in the soil.

Even supplementation won’t increase the growth rate that much since P is involved in so many things.  There is a response but can’t eliminate the problem with just P supplements because the whole system is so out of whack.

P required for growth but it’s a wast of time supplementing when there’s another limiting factor on growth (eg. energy + protein) so don’t supplement non-growing animals, all that’s happening is that you’re increasing the work for juveniles.
Diagnosis:

· Soil P

· Plant P

· Clinical signs

· Blood P

Feed – rock phosphates (which have Cd (toxic) and F (not good for bones or teeth)), MCP, DCP, food grade phosphoric acide, bone flour (fine if it’s been cooked to kill the bacteria).

How – home made loose mixes (uneven intake), commercial mixes or blocks, or dissolve in drinking water

On marginal areas – only young, growing animals will respond to supplements.

Animals need phosphorous in large quantities → need to provide economically.  Brunette Downs (large scale operation) does it by dissolving in water (provided by a windmill) powered by solar cells.

Feedlots

· Want a maximum growth rates

· Want to get as much energy as possible

· Unnatural diet

· ~70% starch in diet

· ~ 3-4% added fat/tallow (eliminates dust, sticks things together and a bit of energy)

· Low in fibre.  Fibre stimulates rumination which grinds food and stimulates saliva which is a buffer, therefore grain will sit there and ferment, acid is not distributed throughout the rumen.  Rumen is scarred, bacteria gets in the blood → abscessed live which decreases the price

· Feedlots ~ 100% grain ration  ~ 100% condemned livers

· Means

· General production depressed

· All had hepatitis at some point

· Pain → welfare

· Enormous investment, low profit

Lot Feeding

· Closely regulated

· Animals might be straight from mothers, unfed, dehydrated, etc and arrive highly stressed

· Need to start off with something ~ what they’re used to → hay Lucerne preferred but its good at causing bloat.

· Disease, eg: shipping fever → arrive sick.  Stress makes them more susceptible, mixing from various places and spreading various bugs.

· Need to recover health and vaccinate

Feed ad lib.  LWG aim is 1.2 – 1.6 kg/d

Animals must NEVER face an empty trough → prevents gorging.  They’ll eat around 12 meals a day.  Keep the rumen full which prevents surges of heat production.

A lot of feedlot rations are of agricultural by-products.  Grain is easier to deal with, because composition is known.  Grain might need to be processed, otherwise might simply pass through the animal (reason for foul smell of dung).  Anything that increases digestibility of decreases foul dung should be considered

What:
· Fat – tallow → up to 3%

· Very low heat increment because it’s absorbed as such

· High metabolic energy

· Molasses → 5%

· Appetiser but difficult to handle

· Orange pulp (animals love)

· Ca:P needs to be correct, grains aren’t right, therefore supplements must be provided → add ~ 1% limestone to ration

· Salt → increase urine volume or stones will be a problem

· Growth promotants and rumen modifiers

· Roughage:

· Good quality, initially, then lower

· When really low quality it doesn’t go anywhere and so stays in rumen longer and you can get more grain in

· Bentonite/ Sodium bicarbonate to decrease acidosis

· RDP – urea ~ 60g/h/d (1% diet)  Can’t feed more than ½ of total CP in diet.  Don’t really need that much extra protein → not lactating or pregnant.

Grain

Sorghum: small hard → wasted if not cracked; high energy if digested

Barley: lower ME but fairly safe

Maize:

Fairly safe

Wheat: most dangerous, produces a stable foam (bloat); feed ½ with some other grain

Prices change, therefore most economic ration changes.  Need to change the ration gradually so must anticipate

Growth Stimulation for Ruminants

1. Hormonal anabolic compounds, eg: male sex hormones stimulate muscle production → increase lean meat growth.  Lot of troubles though, (eg: DES).  Natural hormones under proper conditions are safe.  Can implant hormonal growth promotants at branding, weaning or before turnoff.  Always when animal is gaining weight, if they are in a nutritional state where they are not, then it’s wasting money.
Much is unknown

Response:

· Increase LWG 8-20%

· Decrease FCR (feed conversion rate) 10-20%

If the feedlots are running well and the diet is good then use of these compounds is essential

Adverse features:

· High tails

· Bulling in steers

· Prolapsed prepuce

· Virilism in females

· Delayed onset of oestrus

· Entire males don’t respond well
2. Compounds affecting digestion – ionophores and antibiotics.  Modifiers of rumen flora/fauna – increase energy to animal.  They’re put in the diet every day but there are still only erratic results
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