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Outline

Dark cutting

Seasonal quality compliance
Energy supplementation
Mineral deficiencies?
Mycotoxins?

Strategies to combat issues




..Wwhat is ‘dark cutting’?

Ultimate
pH>5.7

Meat Colour >3
(company spec)




Causes of
Dark Cutting

Smia

MEAT & LIVESTOCK AUSTRALIA



Presenter
Presentation Notes
SO WHAT IS THE CAUSE OF DARK CUTTING (PAUSE)


Causes of Dark Cutting

@ glycogen at slaughter
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It is actually caused By Low muscle glycogen at slaughter. You see after death the muscle continues to metabolise anaerobically converting the stored muscle glycogen to lactic acid, dropping the pH down to an ultimate level of about 5.5 (point to cherry red steak). But if there is not enough glycogen, there will be insufficient production of lactic acid and the pH will remain elevated, and if it is too high you’ll get dark cutting meat. 


Muscle Glycogen at Slaughter Nutrition

Nutrition
Nutrition

muscle glycogen on-farm

MmIiNus

pre-slaughter losses UStress
J Exercise
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So we need high muscle glycogen at sluaghter. This concentration in the muscle at slaughter is easy to calculate. It is simply the amount of glycogen in the muscle on farm, in the paddock MINUS all of the glycogen lost during the pre-slaughter period. SO WHAT CAUSES GLYCOGEN LOSSES


Prevalence of
Dark Cutting
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So what is the prevelance of Dark cutting around australia???? (pause)



Feed type effects on MSA performance 2015-17 - NSW
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Lets start with feed type
Nationally 45% of MSA graded cattle were classified as grainfed. This means they met the minimum requirements to be called grainfed beef. In Queensland, 68% of the states MSA production was grainfed. 

Within these two groups there a difference in compliance by and large influenced by the variation in the nutritional environment that grassfed cattle face with 11% non-compliance for grassfed and 2% for grain.

The seaonsla trend in 2014-15 was quite evident in the winter of last year with non-compliance really increasing 



Variation between Producers
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2 years data 1 processor


Variation in Dark Cutting in a season — King Island
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NOW MOVING ONTO THE RESULTS

The graph above shows the min, max and average percent of percent of dark cutting for each of the Kill date we were there

Overall The average Dark cutting incidence was 13.1%

Green is maximum rate, blue is the minimum and red the average for each week.  

As you can see a large variation of dark cutting between the different lots.  This is also occuring within the same producer.  That producer that had the high spike of over 50% also had around 5% 2wks later.  

So this variation supports our reason for running the trial that YES NUTRITION AND FINISHING OF STOCK properly is KEY BUT IT IS NOT NUTRITION ALONE causing all of this variation





How much preparation?




NSW Situation
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Experimental Design

ontrol
asture
Lot
> 40 head
Treatment e 950 cattle
Pasture + » 2.5kg Grain based pellet/day
Pellet e 13.3 MJ ME/kg
Supplement

e 14.4% Crude Protein

’mla
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Minimum of 40 animals per lot
Two treatment groups
Random left, right draft allocation at weighing 
Paddocks
One paddock split in 2  OR
Two separate paddocks with similar size, feed on offer (FOO) and feed quality  

Late September – mid December 
Albany, Manjimup, Boyup Brook, Dardanup 
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So what is the prevelance of Dark cutting around australia???? (pause)



Rates of Dark Cutting

Very low incidence of dark cutters

2.32

O = N W pH U

Rate of dark cutting (%)

WA
B Control B Treatment

BUT
Had a positive effect on glycogen at slaughter




Muscle glycogen (g/100g)

Muscle Glycogen at Slaughter — Grain pellets

1.8 /A 0.13g/100g

B Control B Treatment

Group number
H P <0.001
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Treatment 1.40 ± 0.02 
Control 1.28 ± 0.02

Difference of 0.12

P = 0.0002


HSCW advantage in Western Australia

Hot Standard Carcass Weight

(kg)

261
260
259
258
257
256
255
254
253
252
251
250

- 259.54

A 2.94 kg HSCW

256.6

Treatment

H P <0.001

Growth paid for feed costs

Control




Summary

Supplementation with 30 MJ ME extra per day works
e I* Carcass weights
e I Glycogen
e J risk of dark cutting

Prepare your cattle for market
Know sale date — have a strategy!
Need high ME feed — moderate protein ~¥15%




Feed type effects on MSA performance 2015-17 - NSW
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Lets start with feed type
Nationally 45% of MSA graded cattle were classified as grainfed. This means they met the minimum requirements to be called grainfed beef. In Queensland, 68% of the states MSA production was grainfed. 

Within these two groups there a difference in compliance by and large influenced by the variation in the nutritional environment that grassfed cattle face with 11% non-compliance for grassfed and 2% for grain.

The seaonsla trend in 2014-15 was quite evident in the winter of last year with non-compliance really increasing 
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Deficiencies
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So what is the prevelance of Dark cutting around australia???? (pause)



Dark cutting (%)

Pasture Magnesium — King Island (p<0.05)
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So what did we find.

Pasture magnesium content had the biggest impact on dark cutting

The graph plots pasture magnesium (as a % of Dry Matter) on the x axis and dark cutting % per lot on the y-axis. 

As you can appreciate as the pasture magnesium content increases from 0.17% to 0.28% there was a 13% decrease in rate of dark cutting
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-Pasture samples taken pre-slaughter during winter 2014-spring 2015 from 80 different consignments across the south east (5800 head of cattle total)
-Although levels are “on paper” sufficient for growing cattle (0.2% required), positive effect observed as dietary levels increase. Likely Potassium and or high ruminal ammonia levels inhibiting uptake.
-Only pasture measure to have significant relationship with mob incidence of DC 
-Similar results observed on King Island.




Low Magnesium = ‘Subclinical Grass Tetany’
e | voluntary feed intake \l/ Glvcogen storage
e ' rumen fermentation yeos 5

e Muscular & nerve dysfunction = hyperexcitability / convulsions

e /N adrenaline release
M Glycogen usage pre-

e N stress responsive

slaughter

Issues
1. Mg Concentration in pasture — need >0.24% DM

2. Pasture intake rates — need minimum 1500kg DM/Ha

3. Mg absorption — hindered by high K, fast rumen passage rates etc
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What exactly does magnesium do again?  

It is an essential dietary nutrient for energy metabolism and protein synthesis

It regulates muscle function and nerve transmission and very importantly for muscle glycogen it modulates the stress response and adrenaline release.

…….

low magnesium, hypomagnesaemia -  results in the clinical disease “GRASS TETANY”
It results in the muscles being unable to relax so they become hyperexcitable, twitch and convulse using up muscle glycogen in the process.

Low magnesium also results in increased adrenaline released during stressful events further burning up glycogen.

It also reduces feed intake and rumen fermentation so the glycogen isn’t stored in the first place and predisposes the animal to milk fever.

So you are all aware of the  Clinical grass tetany typically in older cows post calving that is obvious and well recognised. What is more insidious is the subclinical disease.  You don’t see the animal displaying clinical signs, but there is a heightened stress response with things such as mustering and transport




Current Exp: Magnesium supplementation

Short term Mg?* supplementation prior to consignment
e 5 day Mg supplementation

e Pasture certified suitable pellets

* 46g of MgSO, + 9.5g MgO / 1kg pellets per head per day = BIG DOSE
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WHAT NEXT:

To start with I am currently back on King Island running a short term magnesium supplementaion trial.  Magnesium supp has been shown to work really well in pigs and sheep in improving glycogen storage and meat quality.

We are going for high level supplementation of 50g MgO per head per day for 7 days with an extra 7 to introduce them onto the pellets.  This trial will continue on into next year.



At the end of summer we start the mycotoxin binder studies.  We are using a mycosorb product in the paddock to monitor growth rate and dark cutting incidence 
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This is an example of the pasture at King Island during this first peak in dark cutting rates.

It has a low DSE, is very dry and with old, low quality pastures and the main surviving plants are perennial ryegrass.�When pasture is in this condition, livestock are grazing close to the ground.


Endophyte (fungi) produce Mycotoxins

{

b Found in Grass and Grain

Mycotoxins (good for plant)
- drought tolerance
'f - disease resistance
M - pest resistance

Not good for cattle
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Many studies have shown that pastures such as these like to harbour high concentrations of endophytes.

Endophytes are fungi or bacteria which grow between the living cells of plants and appear in varying concentrations with in the plant, with the base being the most potent. Therefore when there is low pasture availability, livestock are consuming a lot of endophytes.

Endophytes produce chemical compounds called mycotoxins.
The mycotoxins are excellent for plant survival as they make them more drought, disease, and pest resistant.

However some classes of mycotoxins can be toxic to livestock.
����


Impact of mycotoxins on production

Across numerous species studies have shown:

Reduced feed intake (Bond et al., 1984; Galey et al., 1991; Oswald et al., 2005) \l/ G IyCOge N
Reduced weight gain (schmidt and 0sborn, 1993; Porter, 1995; Reed et al., 2005) Synt h esis
Reduced growth rates (orter, 1995; oswald et at., 2005)

Increased heat stress (Howard et al., 1992; Miles et al., 1992; Schmidt and Osborn, 1993; Osweiler, 2000; Kadzere et al.,, 2002) /‘\ G IyCO ge n
Increased anxiety & stress responsiveness breakdown

Red UCEd pregna ncy rates (Schmidt and Osborn, 1993; Osweiler, 2000)
REd UCEd m||k prOd UCtiOn d nd q Ud I |ty (Schmidt and Osborn, 1993; ; Lean, 2001; Lean et al., 2013)

REdUCEd WOO' prOdUCtiOn (Camara et al., 2009; Zain, 2011)
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Consumption of mycotoxins by ruminants, has  also been shown to:�-reduce feed intake, weight gain, growth rates, and pregnancy rates in goats, sheep and cattle.�-They also reduce wool growth in sheep and milk production and quality in dairy cattle.

With many studies showing 
-increased heat stress�-and even increased mortality rates



Ergot Alkaloids
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Mycotoxins

Zearalenone

high risk
27%

'medium

risk 5%

none 18%

Mycotoxins are increasing dark cutting rates

Common in old perennial ryegrasses & fescues PLUS grain

SUBCLINICAL EFFECT IS THE GREATEST RISK

Hundreds of different types mycotoxins: may not show obvious clinical signs
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Did we find them – yes. And many different families and all at once.  

These pie charts show the exposure level found in 4 different families, high risk in blue, medium in red, low risk in green and no detection in purple.

As you can appreciate there at least greater than 50% exposure in all of these groups with 100% high risk of the ergot alkaloid.  

The problem with evaluating mycotoxins is characterising the acutal impact.  High risk – means a

Not all of the pastures were 

Some of the pastures tested had been renovated with novel endophyte pasture which highlights the difficulties of cultivating to eliminate as Within 2 yrs of tilling the old ryegrass and mycotoxins can reappear.
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This is an example of the pasture at King Island during this first peak in dark cutting rates.

It has a low DSE, is very dry and with old, low quality pastures and the main surviving plants are perennial ryegrass.�When pasture is in this condition, livestock are grazing close to the ground.


Take home messages

Know your incidence levels

Nutrition is king (other than the consumer)

Prepare cattle like athletes

Know your feed base — do some feed tests

Check ratios between minerals in pasture

There is no 1 silver bullet — check entire pathway

High performance genetics need high performance feed &
grazing management




Pete’s 2020 Dream!

>90% of producers know their compliance rates
<1.5% dark cutting in Grain finished cattle

<5% dark cutting in Pasture finished cattle
Images provided in feedback...
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