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Introduction

For a long time in New Zealand the focus has been on balancing supply and demand for feed in kilograms of dry matter. In some regions quantity of feed is still limiting production during part of the season. In the South Island this in generally less of an issue now most dairy cows are producing in excess of 80% of their liveweight in milk solids (i.e. a 500 kg cow producing 400 kg MS)

Questions often asked are: How big is the impact of feed quality on cow performance: milk solids production and/or gaining body condition. How does ME per kg DM drive a cow’s appetite? What role does rumen fill, grazing time and ease of harvesting (convenience food) have on intakes? Can we compare the economics of feeds on a ME-basis? 

What is ME?

ME stands for metabolisable energy and indicates how much energy is available for the cow after accounting for losses in the faeces, urine and with gases (methane). It is measured in Mega joules of metabolisable energy per kg dry matter (MJ ME/kg DM). Feeds with less than 10 MJ ME/kg DM are considered low energy feeds and feeds with more than 12 MJ ME/kg DM very high energy feeds. A cow uses ME to walk, graze, maintain her body (maintenance requirements), to grow or put on condition, for pregnancy and to produce milk. Table 1 compares the energy losses of straw and high quality spring pasture from gross energy into energy available for metabolic processes in the cow. Obviously the lower digestibility of the straw is responsible for the lower ME content per kilogram dry matter.

Not all ME’s are equal…

The use of ME is not 100% efficient as  part of the energy is lost as heat. The amount of energy that actually ends up in the milk, body weight, pregnancy, or spent on maintenance is called Net Energy. In case of the straw 46% (2.9/6.4) of the ME is lost as heat and 54% ends up in milk, etc. Of the 12 ME in leafy spring pasture only 35% is lost as heat and 65% remains as net energy (Table 1).

Table 1: Comparing energy losses in the cow during digestion and metabolic processes in the cow for straw and leafy spring pasture.

	Energy in MJ ME/kg DM
	Straw
	Leafy spring pasture

	Gross Energy (GE)
	
18 (100%)
	
18 (100%)

	-/- losses in faeces
	
	

	 =  Digestible Energy
	8.2 (46% of GE)
	14.4 (80% of GE)

	-/- losses in urine and gases
	
	

	 = Metabolisable Energy
	6.4 (36% of GE)
	12 (66% of GE)

	-/- heat losses
	
	

	 equals Net Energy 
	3.5 (19 % of GE)
	7.8 (44% of GE)


Why is ME important?
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In general, energy (ME) will be the “nutrient” that is going to be limiting milksolids production when good quality pasture is fed. At very high production (more than 2.4 kg MS/day) or with poorer quality pastures, supply of other nutrients like protein or specific amino acids will limit production. (Kuperus, 2002).
The ME content per kg DM pasture or silage is very important for two reasons:

1. The higher the ME-content of the feed the more energy is available

2. The higher the ME-content of the feed the higher the DM intake

The examples for pasture silage in Table 2 show the compounding effect of ME supply and DM intake. A cow fed 9 MJ ME/kg DM silage will actually be getting 26% less energy (equivalent to 0.7 kg MS/cow/day) than a cow fed 11 MJ ME/kg DM silage, because of a reduced intake and reduced energy supply.

Table 2: Effect of a lower ME silage on intake and energy supply.

	Example
	

	Cow eats 16 kg DM silage @ 11 ME

	=  176 MJ ME

	Cow eats 14.4 kg DM silage @ 9 ME
	=  130  MJ ME

	Drop in ME intake
	= -46  MJ ME (- 26 %)

	 - through lower intake: 1.6 kg DM x 11  ME
	= - 17 MJ ME (-10 %)

	-  through lower ME/kg DM; 14.4 x (11-9) ME
	= -29  MJ ME (-16 %)


What role does ME play in silage intakes? 

The impact of silage quality (MJ ME/kg DM) on cow intake is substantial.

Using the AFRC (1993) DM intake formulas for pasture silage, the impact of ME content and milk production on DM intake is shown in Figure 1.
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Figure 1: The effect of silage quality (MJ ME/kg DM) and milk production (kg milksolids/cow/day) on DM intake.

What is the impact of silage-ME on milk solids production?

Mac Donald et al. (2000) tested the impact of pasture silage quality on milksolids production and live weight gain in spring, summer and autumn. The cows consumed on average 5 kg DM of silage and 10 kg DM of pasture. Table 3 shows the feed analysis of the silage and Figure 2 the milksolids response. The cows on the high quality silage (10.4 MJ ME/kg DM) produced 0.22 kg MS/cow/day more than the cows’ fed the low quality silage (8.3 MJ ME/kg DM). Mac Donald calculated that for every 1 MJ ME/kg DM increase in pasture silage quality, the immediate milksolids response to supplementing pasture silage to cows that required extra feeding was 19 g/kg DM, 15 g/kg DM, and 24 g/kg DM in spring summer, or autumn, respectively. 


Figure 2: Milksolids production in response to silage of low (8.3 MJ ME/kg DM), medium (9.4 MJ ME/kg DM), and high (10.4 MJ ME/kg DM) quality fed in spring, summer, and autumn (Macdonald et al., 2000).

Table 3: Feed analysis of silage’s used in a Dexcel silage quality study (Macdonald et al., 2000).

	
	Pasture silage quality

	
	Low
	Medium
	High

	ME (Mj/kg DM)
	8.3
	9.4
	10.4

	Crude protein (% DM)
	11.8
	15.1
	17.6

	pH
	4.6
	5.0
	4.7

	Ammonia N (% CP)
	13.4
	11.3
	10.7

	Digestibility (% DM)
	52.3
	61.1
	67.5

	NDF (% DM)
	58
	56
	50


Table 4 calculates the benefits per ha of harvesting lighter, high quality pasture silage crops earlier (Option A) rather than leaving pasture for a longer period of time and harvesting a heavier, lower quality silage crop (Option B).

Table 4: Making the compromise between yield and quality  (Feed4Profit handout).

	Option A
	Option B

	Cut early
	Cut 3 weeks later than A

	Expected yield: 2500 kg DM/ha
Expected quality: 11 MJ ME/kg DM
	Expected yield: 3500 kg DM/ha 

Expected quality: 10 MJ ME/kg DM

	Fed in the autumn.

Milksolids response: 50 g MS/kg DM
	50 g MS – 24 g MS/ MJME = 

26 g MS/kg DM Likely response

	(2500 kg DM/ha x 50 g MS/kg DM) /1000 = 125 kg MS per ha of silage 
	(3500 kg DM/ha x 26 g MS/kg DM) /1000 = 

91 kg MS per ha of silage


Cutting a lighter, higher quality silage is expected to give almost 40% more MS/ha than pasture shut up for longer before harvesting for silage. Other benefits of cutting earlier are quicker pasture re-growth and getting the paddock back into the grazing rotation sooner.

On a 160 ha dairy farm more timely cutting of 40 ha silage per year creates 40 ha* 34 kg MS* $ 3.80 = $ 5,180 direct benefit. Indirectly 40 ha * 60 kg/ha/day * 21 days = 50,400 kg DM extra pasture can be produced. Assuming 15 kg DM pasture produces 1 kg MS, the extra pasture could generate another (50,400 /15) * $ 3.80 =  $12,770 .

The ME-values of the pasture silage samples entered in the 2002/3 South Island silage competition show that there is plenty of scope to improve silage quality (Figure 3):

40 % of the silage’s made is still below 10 MJ ME/kg DM.
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Figure 3: Quality (MJ ME/kg DM) of the silage’s entered in the 2002/3 season silage competition for the Mainland.
ME and body condition gain

The higher the ME content of the feed the less kg DM is required to put on a condition score. For example if a 500 kg cow increases her Body Condition Score (BCS) from 4 to 5 she gains about 40 kg liveweight. With poor quality silage (8 MJ ME) she needs 280 kg of feed to gain a BCS and with good quality silage she only needs 200 kg DM (see table 5). 

Maize silage has a higher efficiency because it is higher in carbohydrates and lower in protein and therefore matches better the nutrient demand for liveweight gain (mainly fat). 

Table 5: Kg DM required of different forage types to put on a condition score for a 500 kg dry cow.

	Feed
	Efficiency
	DM/ kg LWgain
	DM/ Cond. Score

	Pasture 11 MJ ME
	33 %
	5 kg
	200 kg

	Past. Silage 8 MJ ME
	33 %
	7 kg
	280 kg

	Past. Silage 10.5 MJ ME
	33 %
	5.5 kg
	220 kg

	Maize Silage 10.5 MJ ME
	45 %
	4 kg
	160 kg
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What role does ME play in pasture intake?

Estimating pasture intake is far more complex than for forages or concentrates. Vazquez and  Smith (2001) pooled the data of 27 previous grazing experiments across a wide set of locations and conditions. They concluded that approximately 70% of the pasture intake was feeding drive (cow factors), mainly live weight (size) and milk production. Approximately 30% of the pasture intake was driven by pasture factors. Pasture allowance, Neutral Detergent Fibre (NDF) content of pasture, and clover content of the pasture were the most important pasture factors driving intake.
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Figure 4: The effect of NDF (%) on MJ ME/kg DM and predicted intake in the first half of lactation based on pasture analysis on Canterbury monitor farms.

A higher fibre (NDF) content in pasture means less young leaf and more stem. As a result digestibility and the ME content will be lower. Rumen fill will increase and limit feed intake.

Figure 4 shows the impact of NDF on the ME-content of pasture and the predicted Dry Matter Intake (DMI), using pasture samples collected from four irrigated Canterbury Dexcel monitor farms and analysed by Lincoln University Analytical Services. 

Pasture ME and milksolids production

Table 6 translates the graphs in Figure 4 into MS production for a 500 kg cow lactating for 280 days and walking 2 kilometre, on a daily basis. The DMI-intake from the graph is multiplied by 90 % to estimate the average DMI over the whole lactation. Other assumptions are that dry matter intake is not limited by pasture allowance, weather conditions or cow health and that the ME does not fall below the average. 

Table 6: The effect of average pasture quality (MJ ME/kg DM) over the season on dry matter intake and milk solids production, assuming a liveweight of 500 kg and 280 days in milk.

	MJ ME/kgDM
	Kg DM/day
	ME intake
	MS/cow/day
	MS cow/year

	10.0
	10.5
	105
	0.5
	151

	10.5
	12.0
	126
	0.8
	237

	11.0
	14.0
	154
	1.3
	354

	11.5
	17.1
	198
	1.9
	535


Holmes, Kolver and Lopez (2002) indicated that third lactation New Zealand Friesian cows can produce a kg MS for a kg LW (508 kg MS in 300 days) when fed generous pasture during the whole lactation.

Improving pasture management to maintain quality above 11 MJ ME/kg DM throughout the season can have a large impact on milk solids production from pasture.

Pasture allowance and/or DMI

Besides NDF and ME content pasture allowance has a big impact on DM intake. Vazquez and Smith concluded that pasture NDF intake was 1.33% of body weight with a low allowance (<20 kg DM) and 1.65% of body weight with a high allowance (> 20 kg DM).

A higher pasture allowance gives the cows opportunity to select pasture of higher quality and generally increases bite-size (grams DM per bite). Dry matters below 15% can limit bite size and restrict intake. Under normal grazing conditions the number of bites per cow per day is fairly constant (Bargo, Muller and Kolver, 2003) and mainly restricted by grazing time.

Cows under unrestricted conditions spend 9-12 hours grazing and the remaining time on ruminating, walking, milking etc.

Conclusions

Pasture and forage quality have a major impact on milksolids production. ME intake is still the first limiting factor in most pasture-based diets. Higher quality pasture and silage give a higher intake and higher ME per kg DM. Think of ME as being similar to compounding interest: it has a big impact on MS/cow and per ha plus profit on farm. Also when you buy feeds: price per MJ ME, unless other factors (protein/fibre) are limiting.
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Workshop summary

Outcomes

· Maintenance needs to change as production increases, therefore focus on quality pasture and minimise maintenance as a percentage of milksolids production.

· The Three Star Speights™ can test. Step 1: Place a full Speights can in the pasture sward, pasture height at the three stars is ideal post grazing. Pasture height at the top of the can is ideal pre grazing level. If the sward is above can height, remove from the round and conserve for supplement. When pasture sward height equals two cans stacked on top of each other, cut for silage.

· The higher the ME of pasture, the greater the intake capacity per cow, because high quality pasture is processed quicker, allowing greater capacity to ingest. 

Further discussion points

· Whole crop silage would have a similar processing efficiency to grass, perhaps slightly lower. However, difficult to get excellent whole crop silage!

· Why is efficiency in converting feed different for different feeds? Fat is the most easily converted to energy. High carbohydrate feeds are more easily converted to fat than protein rich feeds like spring pasture.

· What about barley straw? Similar conversion efficiency as grass, but harder to digest and cows will not be physically able to ingest enough for maintenance.

· How accurate is silage testing?  Requires correct sampling techniques, talk to your local CO for correct methods and where to send samples.

· Does ME value change in the stack over time?  As long as it is ensiled correctly, over time it may only reduce by 0.1 ME.

· Silage innoculants are useful if pasture is not good quality, however if top quality then innoculant will not do much for grass silage.

Conclusion


Dry matter intake increases as ME intake increase, thus milksolids or liveweight gain/kg DM increases, raising the production ceiling, lifting revenues.
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0

2

1

0



ME

		8.8		Bin		Frequency		9.2		Bin		Frequency

		8.8		8.5		0		9.4		8.5		0

		8.8		8.7		0		9.5		8.7		0

		8.9		8.9		4		9.6		8.9		0

		9.0		9.1		6		9.6		9.1		0

		9.0		9.3		4		9.7		9.3		1

		9.1		9.5		10		9.9		9.5		2

		9.1		9.7		12		10.1		9.7		3

		9.1		9.9		8		10.2		9.9		1

		9.1		10.1		6		10.2		10.1		1

		9.2		10.3		19		10.3		10.3		10

		9.3		10.5		9		10.3		10.5		2

		9.3		10.7		4		10.3		10.7		2

		9.3		10.9		10		10.3		10.9		4

		9.4		11.1		3		10.3		11.1		2

		9.4		11.3		4		10.3		11.3		1

		9.4		11.5		3		10.3		11.5		2

		9.4		11.7		0		10.3		11.7		0

		9.5		11.9		2		10.4		11.9		1

		9.5		12.1		1		10.5		12.1		0

		9.5		12.3		0		10.7		12.3		0

		9.5						10.7

		9.5						10.8

		9.5						10.8

		9.6						10.8

		9.6		mean 10.1				10.9

		9.6						11.0

		9.6						11.1

		9.6						11.2

		9.7						11.4

		9.7						11.5

		9.7						11.8

		9.7

		9.7

		9.7

		9.7

		9.8

		9.8

		9.8

		9.8

		9.9

		9.9

		9.9

		9.9

		10.0

		10.0

		10.0

		10.1

		10.1

		10.1

		10.2

		10.2

		10.2

		10.2

		10.2

		10.2

		10.2

		10.3

		10.3

		10.3

		10.3

		10.3

		10.3

		10.3

		10.3

		10.3

		10.3

		10.3

		10.3

		10.4

		10.4

		10.4

		10.4

		10.5

		10.5

		10.5

		10.5

		10.5

		10.6

		10.7

		10.7

		10.7

		10.8

		10.8

		10.8

		10.8

		10.8

		10.8

		10.9

		10.9

		10.9

		10.9

		11.0

		11.1

		11.1

		11.2

		11.2

		11.2

		11.3

		11.4

		11.5

		11.5

		11.8

		11.8

		12.1





ME

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Mean = 10.1

ME MJME/kgDM

Number of samples

Grass Silage ME MJME/kgDM

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



DM

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Mean = 10.4

ME MJME/kgDM

Number of samples

Canterbury 
Grass Silage ME MJME/kgDM

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



CP

		16.2		Bin		Frequency		21.3		Bin		Frequency

		18.5		15		1		24.4		15		0

		20.6		17.5		1		27.5		17.5		0

		21.2		20		4		28.7		20		1

		21.3		22.5		6		29.5		22.5		1

		22.5		25		13		31.5		25		1

		23.5		27.5		6		31.8		27.5		2

		24.1		30		13		32.1		30		3

		24.2		32.5		6		33.2		32.5		4

		24.2		35		8		33.2		35		2

		24.4		37.5		10		33.5		37.5		2

		24.8		40		8		34.5		40		3

		25.2		42.5		8		37.3		42.5		2

		25.5		45		8		37.4		45		5

		26.1		47.5		4		38.2		47.5		3

		26.2		50		3		39.5		50		1

		26.2		52.5		3		40.8		52.5		0

		26.3		55		0		41.1		55		0

		26.4		57.5		1		42.5		57.5		1

		26.5		60		1		44.1		60		0

		26.9		62.5		0		45.0		62.5		0

		27.3		65		0		45.2		65		0

		27.5		67.5		1		45.2		67.5		1

		27.5						45.5

		27.5						46.2

		28.7						47.3

		28.7						47.9

		28.8						48.7

		29.2						49.5

		29.5						51.0

		29.8						58.5

		30.1						69.9

		30.5

		31.0

		31.2

		31.5

		31.5

		31.5

		31.5

		31.7

		31.8

		32.0

		32.1

		32.5

		32.8

		32.8

		33.2

		33.2

		33.4

		34.5

		35.1

		35.5

		36.0

		36.1

		36.1

		36.3

		36.8

		37.3

		37.6

		37.8

		38.2

		38.2

		38.5

		38.7

		39.3

		39.4

		39.5

		40.0

		40.8

		40.9

		41.1

		41.1

		41.6

		42.2

		42.5

		42.5

		42.8

		43.4

		43.8

		44.1

		44.1

		44.5

		44.8

		45.0

		45.2

		45.2

		45.5

		46.2

		46.2

		46.3

		47.3

		47.5

		47.9

		48.2

		48.7

		49.5

		50.2

		50.8

		51.0

		53.1

		53.8

		54.1

		58.5

		60.8

		69.9





CP

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Mean = 36.4

% Dry Matter

Number of samples

Grass Silage % Dry Matter

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Ammonia

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Mean = 41.3

% Dry Matter

Number of samples

Canterbury 
Grass Silage % Dry Matter



Data

		9.0		Bin		Frequency		9.5		Bin		Frequency

		9.0		8		0		10.0		8		0

		9.1		9		2		10.0		9		0

		9.3		10		13		11.0		10		3

		9.5		11		13		11.5		11		1

		9.6		12		15		11.5		12		6

		9.6		13		9		11.8		13		1

		9.6		14		20		11.8		14		9

		9.8		15		7		11.9		15		3

		9.9		16		8		12.0		16		3

		9.9		17		10		12.3		17		3

		10.0		18		2		13.3		18		1

		10.0		19		3		13.5		19		1

		10.0		20		1		13.5		20		0

		10.0		21		0		13.5		21		0

		10.2		22		1		13.6		22		1

		10.2		23		1		13.7		23		0

		10.2						13.9

		10.5						14.0

		10.6						14.0

		10.6						14.1

		10.7						14.8

		10.7						15.0

		10.7						15.1

		10.8						15.5

		10.9						15.6

		10.9						16.2

		11.0						16.4

		11.1						17.0

		11.3						17.4

		11.5						18.5

		11.5						21.1

		11.6

		11.6

		11.7

		11.8

		11.8

		11.8

		11.8

		11.9

		11.9

		11.9

		12.0

		12.2

		12.3

		12.3

		12.4

		12.4

		12.6

		12.7

		12.9

		13.0

		13.2

		13.3

		13.3

		13.5

		13.5

		13.5

		13.5

		13.6

		13.7

		13.7

		13.7

		13.7

		13.8

		13.8

		13.8

		13.9

		14.0

		14.0

		14.0

		14.0

		14.1

		14.1

		14.2

		14.6

		14.7

		14.8

		15.0

		15.1

		15.2

		15.3

		15.4

		15.5

		15.6

		15.6

		16.0

		16.2

		16.2

		16.3

		16.3

		16.4

		16.8

		16.9

		16.9

		17.0

		17.0

		17.4

		17.8

		18.2

		18.5

		18.7

		19.9

		21.1

		22.6





Data

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Mean = 13.2

% Crude Protein

Number of samples

Grass Silage % Crude Protein

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Canterbury

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Mean = 13.8

% Crude Protein

Number of samples

Canterbury 
Grass Silage % Crude Protein

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



All results

		0.7		Bin		Frequency		1.4		Bin		Frequency

		1.4		0		0		4.5		0		0

		2.5		1		1		4.6		1		0

		3.4		2		1		5.5		2		1

		3.8		3		1		5.6		3		0

		4.1		4		2		5.7		4		0

		4.1		5		8		5.7		5		2

		4.4		6		16		5.8		6		5

		4.5		7		8		6.4		7		3

		4.5		8		15		6.6		8		6

		4.6		9		11		6.6		9		3

		4.6		10		10		7.1		10		2

		4.7		11		15		7.1		11		4

		5.1		12		10		7.4		12		2

		5.1		13		4		7.9		13		3

		5.2		14		0		7.9		14		0

		5.3		15		3		8.0		15		1

		5.5		16		0		8.1		16		0

		5.5		17		0		8.4		17		0

		5.6						8.9

		5.6						9.3

		5.6						9.3

		5.6						10.2

		5.7						10.3

		5.7						10.4

		5.7						10.6

		5.7						11.5

		5.8						11.7

		6.0						12.1

		6.1						12.9

		6.4						13.0

		6.4						14.1

		6.5

		6.6

		6.7

		6.7

		6.9

		7.1

		7.1

		7.1

		7.1

		7.4

		7.4

		7.6

		7.7

		7.8

		7.9

		7.9

		7.9

		7.9

		8.0

		8.0

		8.1

		8.1

		8.2

		8.3

		8.3

		8.4

		8.8

		8.9

		8.9

		8.9

		9.0

		9.1

		9.1

		9.1

		9.2

		9.3

		9.3

		9.3

		9.6

		9.8

		9.8

		10.2

		10.3

		10.3

		10.4

		10.5

		10.5

		10.6

		10.6

		10.7

		10.7

		10.7

		10.7

		11.0

		11.0

		11.0

		11.1

		11.2

		11.2

		11.3

		11.3

		11.5

		11.6

		11.7

		11.8

		11.8

		12.1

		12.3

		12.9

		13.0

		14.1

		14.1

		14.5





All results

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Mean = 8.2

Ammonia N

Number of samples

Grass Silage Ammonia % of N

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0

		0

		0
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		0

		0

		0

		0

		0
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		0

		0

		0

		0

		0



Mean = 8.3

Ammonia N

Number of samples

Canterbury 
Grass Silage Ammonia % of N

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		% DM		% OM		pH		%NH4N		% CP		% NDF		% ADF		DMD		ME

		28.7		89.0		4.1		5.5		12.0		48.5		34.1		67.0		9.8

		32.0		89.8		4.1		9.6		22.6		41.0		27.0		80.4		11.8

		28.8		92.0		4.1		6.7		9.3		46.1		29.5		69.9		10.8

		36.1		88.6		4.2		11.3		16.9		43.1		31.1		75.9		11.2

		30.1		91.7		3.9		3.4		12.6		46.8		32.0		69.1		10.5

		31.5		89.2		4.0		4.5		19.9		39.8		29.7		79.1		12.1

		69.9		91.5		5.7		1.4		15.1		42.4		26.8		78.8		11.8

		26.5		92.5		4.6		11.2		11.8		55.1		29.9		66.0		10.1

		32.8		93.1		4.7		9.8		9.8		48.6		27.9		69.3		10.7

		54.1		94.0		4.9		0.7		9.6		60.9		28.9		62.0		9.5

		42.5		91.3		5.2		5.7		15.6		43.9		25.3		72.4		10.8

		38.2		93.5		4.3		4.6		11.6		48.0		30.1		64.5		9.8

		42.5		91.3		5.2		5.7		15.6		43.9		25.3		72.4		10.8

		24.8		90.2		5.4		11.8		18.7		42.1		31.3		76.8		11.2

		37.3		90.6		4.8		7.1		15.0		38.0		24.6		76.8		11.5

		26.4		91.7		4.0		9.2		15.2		45.5		32.1		69.8		10.5

		41.1		93.0		4.4		5.6		13.5		52.3		34.5		63.3		9.9

		44.1		91.6		4.6		7.9		13.7		53.4		33.5		64.1		9.9

		47.5		94.0		4.4		6.9		10.0		59.8		37.9		57.6		9.3

		33.4		90.3		4.3		11.3		16.8		43.5		32.1		68.1		10.2

		50.8		90.7		4.5		6.4		14.7		49.2		28.2		67.8		10.3

		42.2		93.3		4.5		6.1		10.2		54.2		31.4		57.2		9.1

		50.2		89.8		6.9		8.2		16.0		47.2		27.6		70.3		10.5

		35.5		83.6		4.6		8.9		14.1		42.8		28.2		62.5		8.9

		31.5		92.5		4.4		10.7		11.1		54.2		32.5		62.7		9.7

		29.2		92.3		4.0		9.8		9.6		56.2		34.1		56.9		9.3

		25.2		90.6		4.0		4.4		9.9		57.5		35.1		60.4		9.6

		35.1		90.1		4.7		8.9		14.0		45.2		29.1		69.5		10.2

		43.8		91.5		4.5		7.9		14.2		49.5		32.8		62.5		9.6

		28.7		91.4		4.0		9.3		14.8		48.9		33.1		68.5		10.4

		48.2		93.4		5.5		4.1		10.9		52.8		26.2		66.9		10.3

		43.4		91.2		5.7		6.5		16.3		44.4		23.1		74.4		11.1

		21.2		89.8		4.2		7.8		13.7		48.8		33.3		66.4		10.0

		26.2		92.5		3.9		10.5		10.7		54.5		37.4		56.4		9.1

		20.6		91.3		3.9		10.3		13.3		47.5		34.3		69.8		10.5

		45.5		94.5		4.3		8.1		10.0		54.4		33.1		61.2		9.6

		49.5		94.9		4.6		5.5		9.5		55.7		33.4		61.9		9.7

		33.2		92.8		4.0		8.9		14.1		45.5		32.5		67.4		10.3

		41.1		92.5		4.7		5.7		13.9		43.2		26.6		74.2		11.1

		21.3		88.2		4.5		14.1		21.1		39.5		28.9		78.8		11.2

		38.2		94.0		4.5		7.9		10.0		55.6		32.1		61.2		9.5

		47.9		92.6		4.6		6.4		13.7		47.2		28.7		66.5		10.2

		46.2		92.9		4.7		7.9		11.8		50.2		31.5		66.8		10.3

		29.5		91.9		4.5		10.2		13.5		40.5		29.0		75.5		11.4

		58.5		92.0		5.3		5.6		15.5		49.2		28.9		69.5		10.5

		27.5		90.2		4.2		12.1		17.4		40.9		31.2		72.5		10.8

		30.5		90.6		4.2		11.2		17.8		40.5		33.2		69.5		10.4

		31.7		91.6		4.4		11.8		15.4		42.5		33.8		66.8		10.1

		53.1		92.0		4.8		4.7		11.9		46.8		34.4		64.0		9.7

		38.7		91.8		4.3		9.0		15.3		42.6		30.1		72.3		10.9

		27.3		90.5		4.0		7.1		12.4		53.2		35.5		63.2		9.6

		31.2		90.7		4.8		11.1		16.3		41.8		32.4		71.5		10.7

		46.2		92.5		4.8		3.8		13.7		49.2		31.5		67.2		10.2

		37.6		94.2		3.8		6.0		12.4		53.2		36.9		61.2		9.5

		31.0		94.7		4.0		11.0		10.2		57.0		39.0		56.3		9.1

		27.5		94.1		3.9		10.7		9.9		57.7		38.2		59.7		9.3

		40.0		92.6		4.1		7.4		13.8		43.1		29.1		70.8		10.8

		51.0		93.3		5.4		4.5		11.0		48.2		30.2		66.8		10.3

		47.3		92.4		5.2		4.6		13.5		45.5		29.1		67.5		10.3

		31.5		93.5		4.0		10.3		11.5		49.2		33.7		66.9		10.3

		44.1		92.3		5.2		8.0		13.3		45.8		26.8		69.4		10.7

		45.0		91.3		5.3		8.4		16.4		43.5		25.8		73.8		10.9

		48.7		93.2		4.5		7.4		13.6		50.8		29.9		68.7		10.3

		34.5		92.2		4.2		7.1		14.0		48.5		30.7		66.7		10.1

		40.8		91.8		4.4		10.4		13.5		51.9		32.8		59.2		9.4

		32.1		93.2		4.1		10.6		11.8		52.0		33.1		65.2		9.9

		31.8		91.8		4.4		12.9		17.0		42.8		33.8		70.6		10.3

		25.5		92.5		4.0		9.3		10.8		53.6		35.2		65.0		9.8

		26.3		93.3		3.9		9.3		10.7		55.6		35.4		64.2		9.8

		24.4		89.9		5.4		11.5		18.5		41.8		31.1		74.5		10.8

		46.3		93.8		5.2		5.2		9.6		57.0		33.4		57.8		9.1

		45.2		91.3		4.6		6.6		16.2		41.2		27.8		74.2		11.0

		33.2		93.0		5.8		13.0		11.5		50.8		32.1		68.2		10.2

		45.2		92.3		5.1		11.7		12.3		56.2		33.9		59.8		9.2

		36.0		91.5		4.5		8.0		16.9		41.9		27.8		76.2		11.5

		40.9		93.6		4.7		5.1		12.2		49.8		32.5		67.0		10.2

		44.8		92.8		4.6		5.7		13.2		50.9		31.5		64.9		10.0

		26.1		93.5		4.2		8.3		9.0		54.5		35.2		61.2		9.5

		27.5		93.0		4.3		11.0		9.1		54.6		35.0		63.1		9.7

		16.2		90.2		4.8		14.1		10.2		56.2		38.2		58.2		8.8

		39.5		92.5		5.0		5.8		14.0		45.2		30.0		68.4		10.3

		39.3		92.5		4.3		10.7		11.7		54.2		30.2		62.4		9.7

		26.2		92.9		3.8		9.1		12.9		53.7		37.2		64.2		9.7

		32.5		92.9		4.4		8.8		11.3		54.0		36.8		59.8		9.5

		24.1		89.5		4.0		10.5		11.9		54.7		37.2		58.4		9.0

		18.5		90.7		4.5		12.3		11.9		51.8		35.3		68.2		10.3

		29.8		92.7		4.1		7.6		10.7		51.5		32.1		68.9		10.4

		53.8		93.5		5.7		2.5		12.7		51.8		28.2		71.2		10.9

		60.8		92.4		5.8		4.1		13.8		49.2		30.1		68.2		10.4

		37.8		91.0		4.4		8.3		18.2		37.9		27.1		75.5		11.3

		39.4		94.4		4.3		7.7		10.6		53.5		30.8		66.7		10.3

		24.2		92.8		3.8		8.1		10.5		55.2		36.8		61.5		9.5

		36.1		92.9		4.3		6.7		13.0		48.5		29.5		73.2		10.9

		44.5		93.3		4.5		5.3		10.6		54.5		31.2		61.2		9.4

		32.8		94.2		4.0		5.6		9.0		54.5		35.8		62.5		9.6

		31.5		92.6		4.5		9.1		10.9		56.8		36.1		60.9		9.4

		41.6		94.1		5.1		5.6		10.0		58.9		35.8		60.1		9.4

		38.5		94.4		4.2		7.1		12.3		59.2		40.1		55.8		8.8

		22.5		88.9		4.4		11.0		17.0		45.7		35.8		70.1		10.2

		26.9		90.8		4.5		10.7		14.0		43.2		33.2		71.3		10.6

		23.5		93.2		4.1		9.1		11.6		53.8		36.8		63.5		9.9

		24.2		91.0		4.2		11.6		13.8		50.2		34.7		67.1		10.0

		36.8		84.1		8.9		14.5		16.2		47.5		31.2		62.3		8.8

		42.8		90.6		4.3		5.1		14.6		49.7		31.2		64.6		9.7

		36.3		90.7		5.4		10.6		11.8		60.1		35.4		59.7		9.0





		Name		Supply Number		Sample/ID		% DM		% OM		pH		%NH4N		% CP		% NDF		% ADF		DMD		ME

		John De VethSouthburnRD 2, Timaru		36224		231486 –  - Grass 2 Valley		37.4		92.2		4.1		6.6		11.9		49.2		33.5		59.6		9.6

		John De VethSouthburnRD 2, Timaru		36224		231492 –  - Grass 1 Roadside		33.5		92.4		4.0		9.3		12.0		43.5		30.2		68.4		10.7

		ER&LM Hollever,2K RD, Oamaru		36240		231992		39.5		92.5		5.0		5.8		14.0		45.2		30.0		68.4		10.3

		A Verbakel,15 K RD, Oamaru		36242		231916  - Bales		51.0		93.3		5.4		4.5		11.0		48.2		30.2		66.8		10.3

		A Verbakel,15 K RD, Oamaru		36242		231917  - Pit		47.3		92.4		5.2		4.6		13.5		45.5		29.1		67.5		10.3

		A Verbakel,15 K RD, Oamaru		36242		231922  - Purchased		44.1		92.3		5.2		8.0		13.3		45.8		26.8		69.4		10.7

		Peter Mikkelsen,3 K RD, Oamaru		36246		231923		45.0		91.3		5.3		8.4		16.4		43.5		25.8		73.8		10.9

		Shalloch Farms Ltd,3 K RD, Oamaru		36254		231924  - 1		48.7		93.2		4.5		7.4		13.6		50.8		29.9		68.7		10.3

		Shalloch Farms Ltd,3 K RD, Oamaru		36254		231925  - 2		34.5		92.2		4.2		7.1		14.0		48.5		30.7		66.7		10.1

		Shalloch Farms Ltd,3 K RD, Oamaru		36254		231926  - 3		40.8		91.8		4.4		10.4		13.5		51.9		32.8		59.2		9.4

		Shalloch Farms Ltd,3 K RD, Oamaru		36254		231927  - 4		32.1		93.2		4.1		10.6		11.8		52.0		33.1		65.2		9.9

		Alan Anderson,RD 6 D, Oamaru		36256		231918		31.5		93.5		4.0		10.3		11.5		49.2		33.7		66.9		10.3

		Joy BurkeRd 9Waimate		36426		231099 –		42.5		91.3		5.2		5.7		15.6		43.9		25.3		72.4		10.8

		Ray Scarlet,Fletchers Rd,10 RD, Waimate		36612		231934		31.8		91.8		4.4		12.9		17.0		42.8		33.8		70.6		10.3

		Forest State Farms Ltd131 Peel Forest RdRD 33, Geraldine		36748		231605 –  -		28.7		91.4		4.0		9.3		14.8		48.9		33.1		68.5		10.4

		Justin ReesTata Is. Rangitata Is. Rd.RD 26, Temuka		36846		230876 –		69.9		91.5		5.7		1.4		15.1		42.4		26.8		78.8		11.8

		Brendan Caird,87 Budd Rd,RD 26, Temuka.		36856		231962  - 1		33.2		93.0		5.8		13.0		11.5		50.8		32.1		68.2		10.2

		Brendan Caird,87 Budd Rd,RD 26, Temuka.		36856		231963  - 2		45.2		92.3		5.1		11.7		12.3		56.2		33.9		59.8		9.2

		John Low,349 Hinds Arundal Rd,RD 5, Ashburton		37055		231731  - Bales		29.5		91.9		4.5		10.2		13.5		40.5		29.0		75.5		11.4

		E Strijland,1170 Coldstream Rd,RD 3, Ashburton		37124		231727		21.3		88.2		4.5		14.1		21.1		39.5		28.9		78.8		11.2

		Aaron Geddes,Fords Rd,RD 3, Ashburton		37164		231728		38.2		94.0		4.5		7.9		10.0		55.6		32.1		61.2		9.5

		Red Cow Farms,195 Ashburton River Rd,RD 6, Ashburton		37227		231732		58.5		92.0		5.3		5.6		15.5		49.2		28.9		69.5		10.5

		JA & LS Procter,742 Chertsey Rd,RD 7, Ashburton		37390		231730		46.2		92.9		4.7		7.9		11.8		50.2		31.5		66.8		10.3

		John Guiniven,708 Boundary Creek Rd,RD 2, Leeston		37515		231954		45.2		91.3		4.6		6.6		16.2		41.2		27.8		74.2		11.0

		South River Dairy Ltd,Main Rakaia Rd,Rakaia		37555		231729		47.9		92.6		4.6		6.4		13.7		47.2		28.7		66.5		10.2

		Roger Bates,171 Midhurst Rd,RD 1, ChCh		37573		231952		24.4		89.9		5.4		11.5		18.5		41.8		31.1		74.5		10.8

		Lochlea P’ship, G & J Evans,3587 Sth Eyre Rd,RD, Oxford		37717		231715  - Bales		45.5		94.5		4.3		8.1		10.0		54.4		33.1		61.2		9.6

		Lochlea P’ship, G & J Evans,3587 Sth Eyre Rd,RD, Oxford		37717		231716  - Stack		49.5		94.9		4.6		5.5		9.5		55.7		33.4		61.9		9.7

		Botany Farm,249 Domain Rd,Oxford		37719		231734		27.5		90.2		4.2		12.1		17.4		40.9		31.2		72.5		10.8

		David Jones,Strathcro,RD. Rotherham		37926		231237 –		37.3		90.6		4.8		7.1		15.0		38.0		24.6		76.8		11.5

		AJ & MJ Crowe,Mitchells Rd,Rd 13, Rakaia		38773		231717  - Pit		33.2		92.8		4.0		8.9		14.1		45.5		32.5		67.4		10.3

		AJ & MJ Crowe,Mitchells Rd,Rd 13, Rakaia		38773		231718  - Right House		41.1		92.5		4.7		5.7		13.9		43.2		26.6		74.2		11.1





		Name		Supply Number		Sample/ID		Sample		% DM		% OM		pH		%NH4N		% CP		% NDF		% ADF		DMD		ME		Any cheque?		Forms?		Sample/ID

		Grant R BeattieDalton DownsRD 1, Havelock, Blenheim		Not given		230395 –				28.7		89.0		4.1		5.5		12.0		48.5		34.1		67.0		9.8						230395

		J&N ShallcrossRD 1, Havelock, Blenheim		39052		230396 –				32.0		89.8		4.1		9.6		22.6		41.0		27.0		80.4		11.8						230396

		Ian HamptonWaimea WestRD 1, Richmond, Nelson		38063		230397 –  Grass silage				28.8		92.0		4.1		6.7		9.3		46.1		29.5		69.9		10.8						230397

		P&R WindleRameka Creek RdRD, Takaka		03147		230398 –				36.1		88.6		4.2		11.3		16.9		43.1		31.1		75.9		11.2						230398

		Waingaro Dairy LtdHamama RdRD 1, Takaka		30137		230399 –   Sample 1				30.1		91.7		3.9		3.4		12.6		46.8		32.0		69.1		10.5						230399

		Waingaro Dairy LtdHamama RdRD 1, Takaka		30137		230400 –   Sample 2				31.5		89.2		4.0		4.5		19.9		39.8		29.7		79.1		12.1						230400

		Ian HamptonWaimea WestRD 1, Richmond, Nelson		38063		230401 –  Cereal Silage		Cereal		47.0		93.0		4.6		6.9		11.2		58.1		33.2		57.4		9.0						230401

		Justin ReesTata Is. Rangitata Is. Rd.RD 26, Temuka		36846		230876 –				69.9		91.5		5.7		1.4		15.1		42.4		26.8		78.8		11.8						230876

		B&C LangfordRD1, KarameaWestport		859		230913 –  Pit				26.5		92.5		4.6		11.2		11.8		55.1		29.9		66.0		10.1						230913

		B&C LangfordRD1, KarameaWestport		859		230914 –  Inoculated				32.8		93.1		4.7		9.8		9.8		48.6		27.9		69.3		10.7						230914

		B&C LangfordRD1, KarameaWestport		859		230915 –  No Inoculant				54.1		94.0		4.9		0.7		9.6		60.9		28.9		62.0		9.5						230915

		Joy BurkeRd 10Waimate		36426		231017 –  Lucerne bales		Lucerne		52.6		89.6		5.2		5.9		20.1		33.6		22.5		72.4		10.7						231017

		Murray KingState Highway 60Appleby, RD1, Nelson		38064		231083 –  Bales				42.5		91.3		5.2		5.7		15.6		43.9		25.3		72.4		10.8						231083

		Murray KingState Highway 61Appleby, RD1, Nelson		38064		231084 –  Pit				38.2		93.5		4.3		4.6		11.6		48.0		30.1		64.5		9.8						231084

		Joy BurkeRd 9Waimate		36426		231099 –				42.5		91.3		5.2		5.7		15.6		43.9		25.3		72.4		10.8						231099

		Tony Soranson,Kensington Rd,RD 1, Havelock, Blenheim		39069		231172 –				24.8		90.2		5.4		11.8		18.7		42.1		31.3		76.8		11.2						231172

		David Jones,Strathcro,RD. Rotherham		37926		231237 –				37.3		90.6		4.8		7.1		15.0		38.0		24.6		76.8		11.5						231237

		G Daniel,5KRD,Oamaru		36213		231352  Stack 1				26.4		91.7		4.0		9.2		15.2		45.5		32.1		69.8		10.5						231352

		G Daniel,5KRD,Oamaru		36213		231353  Stack 2				41.1		93.0		4.4		5.6		13.5		52.3		34.5		63.3		9.9						231353

		JJ & WJ Waflebakker,Waitaha Valley,Ross,		177		231456				44.1		91.6		4.6		7.9		13.7		53.4		33.5		64.1		9.9						231456

		John De VethSouthburnRD 2, Timaru		36224		231486 –  - Grass 2 Valley				37.4		92.2		4.1		6.6		11.9		49.2		33.5		59.6		9.6						231486

		John De VethSouthburnRD 2, Timaru		36224		231487 –  - Wheat 1 Waldron		Cereal		46.6		96.2		3.9		8.6		9.9		54.0		31.9		55.2		9.1						231487

		John De VethSouthburnRD 2, Timaru		36224		231488 –  - Wheat 2 Waldron		Cereal		47.0		96.1		3.9		7.1		8.9		52.2		30.0		57.6		9.3						231488

		John De VethSouthburnRD 2, Timaru		36224		231489 –  - Wheat 3 Waldron		Cereal		42.0		96.3		3.8		7.4		8.9		55.2		32.8		59.8		10.2						231489

		John De VethSouthburnRD 2, Timaru		36224		231490 –  - Wheat 4 Crossen		Cereal		46.4		95.8		3.8		1.6		8.0		55.5		31.1		58.8		10.0						231490

		John De VethSouthburnRD 2, Timaru		36224		231491 –  - Wheat 5 Scott		Cereal		47.3		95.8		3.9		1.8		7.4		57.6		33.4		56.7		9.8						231491

		John De VethSouthburnRD 2, Timaru		36224		231492 –  - Grass 1 Roadside				33.5		92.4		4.0		9.3		12.0		43.5		30.2		68.4		10.7						231492

		GG,YM&AD Mirfin, PO Box 29, Ikamatua, Westland		322727 Ravensdown #		231525  - Hampton Terrace				47.5		94.0		4.4		6.9		10.0		59.8		37.9		57.6		9.3		231525-9   $225.00                   5 samples				231525

		GG,YM&AD Mirfin, PO Box 29, Ikamatua, Westland		322727 Ravensdown #		231526  - Rough				33.4		90.3		4.3		11.3		16.8		43.5		32.1		68.1		10.2						231526

		GG,YM&AD Mirfin, PO Box 29, Ikamatua, Westland		322727 Ravensdown #		231527  - Andersons				50.8		90.7		4.5		6.4		14.7		49.2		28.2		67.8		10.3						231527

		GG,YM&AD Mirfin, PO Box 29, Ikamatua, Westland		322727 Ravensdown #		231528  - 2nd Holding				42.2		93.3		4.5		6.1		10.2		54.2		31.4		57.2		9.1						231528

		GG,YM&AD Mirfin, PO Box 29, Ikamatua, Westland		322727 Ravensdown #		231529  - O’Malley’s Haybarn				50.2		89.8		6.9		8.2		16.0		47.2		27.6		70.3		10.5						231529

		Bruce MorrisonFord RdKouhitirangi, RD 1, Hokitika		254		231571 –  -				35.5		83.6		4.6		8.9		14.1		42.8		28.2		62.5		8.9						231571

		Mark PenderArahura Valley, Hokitika		305		231572 –  - Balage				31.5		92.5		4.4		10.7		11.1		54.2		32.5		62.7		9.7		231572 - 5    $90.00                     3 samples				231572

		Mark PenderArahura Valley, Hokitika		305		231573 –  - Stack 1				29.2		92.3		4.0		9.8		9.6		56.2		34.1		56.9		9.3						231573

		Mark PenderArahura Valley, Hokitika		305		231574 –  - Stack 2				25.2		90.6		4.0		4.4		9.9		57.5		35.1		60.4		9.6						231574

		Stu Coleman,Kouhitirangi,RD 1, Hokitika		265		231576 –  -				35.1		90.1		4.7		8.9		14.0		45.2		29.1		69.5		10.2		$45.00				231576

		Horseshoe Bush DairyHorseshoe Bush RdRD 2, Inercargill		31881		231591 –  -				43.8		91.5		4.5		7.9		14.2		49.5		32.8		62.5		9.6						231591

		Forest State Farms Ltd131 Peel Forest RdRD 33, Geraldine		36748		231605 –  -				28.7		91.4		4.0		9.3		14.8		48.9		33.1		68.5		10.4						231605

		Ken Polglose208 Bartletts RdRD 1, Richmond, Nelson		38065		231626 –  - Oct 12				48.2		93.4		5.5		4.1		10.9		52.8		26.2		66.9		10.3						231626

		Ken Polglose208 Bartletts RdRD 1, Richmond, Nelson		38065		231627 –  - Oct 5				43.4		91.2		5.7		6.5		16.3		44.4		23.1		74.4		11.1						231627

		SJ WrightLandcorp Rorft Crk (?)Whites Rd.RD 1, Hokitika		Not given		231628 –  -				21.2		89.8		4.2		7.8		13.7		48.8		33.3		66.4		10.0		$45.00				231628

		Ronald Miedema,Arapito Rd, Karamea,RD 3, Westport,		852		231707				26.2		92.5		3.9		10.5		10.7		54.5		37.4		56.4		9.1						231707

		W & N Packard,173 Packard Rd,Motupipi, RD 1, Takaka		30175		231708				20.6		91.3		3.9		10.3		13.3		47.5		34.3		69.8		10.5						231708

		Lochlea P’ship, G & J Evans,3587 Sth Eyre Rd,RD, Oxford		37717		231715  - Bales				45.5		94.5		4.3		8.1		10.0		54.4		33.1		61.2		9.6						231715

		Lochlea P’ship, G & J Evans,3587 Sth Eyre Rd,RD, Oxford		37717		231716  - Stack				49.5		94.9		4.6		5.5		9.5		55.7		33.4		61.9		9.7						231716

		AJ & MJ Crowe,Mitchells Rd,Rd 13, Rakaia		38773		231717  - Pit				33.2		92.8		4.0		8.9		14.1		45.5		32.5		67.4		10.3						231717

		AJ & MJ Crowe,Mitchells Rd,Rd 13, Rakaia		38773		231718  - Right House				41.1		92.5		4.7		5.7		13.9		43.2		26.6		74.2		11.1						231718

		E Strijland,1170 Coldstream Rd,RD 3, Ashburton		37124		231727				21.3		88.2		4.5		14.1		21.1		39.5		28.9		78.8		11.2						231727

		Aaron Geddes,Fords Rd,RD 3, Ashburton		37164		231728				38.2		94.0		4.5		7.9		10.0		55.6		32.1		61.2		9.5						231728

		South River Dairy Ltd,Main Rakaia Rd,Rakaia		37555		231729				47.9		92.6		4.6		6.4		13.7		47.2		28.7		66.5		10.2						231729

		JA & LS Procter,742 Chertsey Rd,RD 7, Ashburton		37390		231730				46.2		92.9		4.7		7.9		11.8		50.2		31.5		66.8		10.3						231730

		John Low,349 Hinds Arundal Rd,RD 5, Ashburton		37055		231731  - Bales				29.5		91.9		4.5		10.2		13.5		40.5		29.0		75.5		11.4						231731

		Red Cow Farms,195 Ashburton River Rd,RD 6, Ashburton		37227		231732				58.5		92.0		5.3		5.6		15.5		49.2		28.9		69.5		10.5						231732

		Botany Farm,249 Domain Rd,Oxford		37719		231734				27.5		90.2		4.2		12.1		17.4		40.9		31.2		72.5		10.8		$45.00				231734

		RT Slee,6 KRD, Oamaru		36205		231772  - Sample 1				30.5		90.6		4.2		11.2		17.8		40.5		33.2		69.5		10.4						231772

		RT Slee,6 KRD, Oamaru		36205		231773  - 2 Gibsons				31.7		91.6		4.4		11.8		15.4		42.5		33.8		66.8		10.1						231773

		RT Slee,6 KRD, Oamaru		36205		231774  - Dyes Runoff				53.1		92.0		4.8		4.7		11.9		46.8		34.4		64.0		9.7						231774

		Andrew Ford,Appleby Highway,RD 1, Richmond, Nelson		38052		231775				38.7		91.8		4.3		9.0		15.3		42.6		30.1		72.3		10.9						231775

		Gary & Neke Bos,Delemare Farms Ltd.196 Te Tipua Valley Rd.RD 4, Gore		38052		231776  -  Pit				27.3		90.5		4.0		7.1		12.4		53.2		35.5		63.2		9.6				231776-8      1 form		231776

		Gary & Neke Bos,Delemare Farms Ltd.196 Te Tipua Valley Rd.RD 4, Gore		38052		231777  - Bales (no ID)				31.2		90.7		4.8		11.1		16.3		41.8		32.4		71.5		10.7						231777

		Gary & Neke Bos,Delemare Farms Ltd.196 Te Tipua Valley Rd.RD 4, Gore		38052		231778  - Bales (no ID)				46.2		92.5		4.8		3.8		13.7		49.2		31.5		67.2		10.2						231778

		Doug Dodds,,Charlton RD2,Gore		32348		231779				37.6		94.2		3.8		6.0		12.4		53.2		36.9		61.2		9.5						231779

		BA Wendelgelst,Kaihiku,RD 3, Balclutha		38187		231884  - Pdk 1				31.0		94.7		4.0		11.0		10.2		57.0		39.0		56.3		9.1		231884-5   $90.00  2 samples				231884

		BA Wendelgelst,Kaihiku,RD 3, Balclutha		38187		231885  - Pdk 2				27.5		94.1		3.9		10.7		9.9		57.7		38.2		59.7		9.3						231885

		John Clarke,Wairuna,RD 2, Clinton		38156		231886				40.0		92.6		4.1		7.4		13.8		43.1		29.1		70.8		10.8		$45.00				231886

		A Verbakel,15 K RD, Oamaru		36242		231916  - Bales				51.0		93.3		5.4		4.5		11.0		48.2		30.2		66.8		10.3						231916

		A Verbakel,15 K RD, Oamaru		36242		231917  - Pit				47.3		92.4		5.2		4.6		13.5		45.5		29.1		67.5		10.3						231917

		Alan Anderson,RD 6 D, Oamaru		36256		231918				31.5		93.5		4.0		10.3		11.5		49.2		33.7		66.9		10.3						231918

		A Verbakel,15 K RD, Oamaru		36242		231922  - Purchased				44.1		92.3		5.2		8.0		13.3		45.8		26.8		69.4		10.7						231922

		Peter Mikkelsen,3 K RD, Oamaru		36246		231923				45.0		91.3		5.3		8.4		16.4		43.5		25.8		73.8		10.9						231923

		Shalloch Farms Ltd,3 K RD, Oamaru		36254		231924  - 1				48.7		93.2		4.5		7.4		13.6		50.8		29.9		68.7		10.3						231924

		Shalloch Farms Ltd,3 K RD, Oamaru		36254		231925  - 2				34.5		92.2		4.2		7.1		14.0		48.5		30.7		66.7		10.1						231925

		Shalloch Farms Ltd,3 K RD, Oamaru		36254		231926  - 3				40.8		91.8		4.4		10.4		13.5		51.9		32.8		59.2		9.4						231926

		Shalloch Farms Ltd,3 K RD, Oamaru		36254		231927  - 4				32.1		93.2		4.1		10.6		11.8		52.0		33.1		65.2		9.9						231927

		Ray Scarlet,Fletchers Rd,10 RD, Waimate		36612		231934				31.8		91.8		4.4		12.9		17.0		42.8		33.8		70.6		10.3						231934

		Glenkyle Dairy Farm,320 Isla Bank,RD3, Otautau		31624		231944  - Baxter Rd				25.5		92.5		4.0		9.3		10.8		53.6		35.2		65.0		9.8		231884-5   $90.00   2 samples				231944

		Glenkyle Dairy Farm,320 Isla Bank,RD3, Otautau		31624		231945  - Burgess				26.3		93.3		3.9		9.3		10.7		55.6		35.4		64.2		9.8						231945

		Roger Bates,171 Midhurst Rd,RD 1, ChCh		37573		231952				24.4		89.9		5.4		11.5		18.5		41.8		31.1		74.5		10.8						231952

		Derek Tyson ,Springston,RD 4, ChCh		38632		231953				46.3		93.8		5.2		5.2		9.6		57.0		33.4		57.8		9.1						231953

		John Guiniven,708 Boundary Creek Rd,RD 2, Leeston		37515		231954				45.2		91.3		4.6		6.6		16.2		41.2		27.8		74.2		11.0						231954

		Brendan Caird,87 Budd Rd,RD 26, Temuka.		36856		231962  - 1				33.2		93.0		5.8		13.0		11.5		50.8		32.1		68.2		10.2						231962

		Brendan Caird,87 Budd Rd,RD 26, Temuka.		36856		231963  - 2				45.2		92.3		5.1		11.7		12.3		56.2		33.9		59.8		9.2		231963-4   $45.00  2 samples		1 form		231993

		DM Sixtus,Hedgehope,RD 2, Invercargill		32496		231993  - 1				36.0		91.5		4.5		8.0		16.9		41.9		27.8		76.2		11.5						231994

		DM Sixtus,Hedgehope,RD 2, Invercargill		32496		231994  - 2				40.9		93.6		4.7		5.1		12.2		49.8		32.5		67.0		10.2						231965

		Kevin Blair,239 Longford Rd,RD 9, Invercargill		31408		231995  - Home				44.8		92.8		4.6		5.7		13.2		50.9		31.5		64.9		10.0		231995-8              $45.00                     4 samples		1 form		231995

		Kevin Blair,239 Longford Rd,RD 9, Invercargill		31408		231996  - Runoff 1				26.1		93.5		4.2		8.3		9.0		54.5		35.2		61.2		9.5						231996

		Kevin Blair,239 Longford Rd,RD 9, Invercargill		31408		231997  - Runoff 2				27.5		93.0		4.3		11.0		9.1		54.6		35.0		63.1		9.7						231997

		Kevin Blair,239 Longford Rd,RD 9, Invercargill		31408		231998  - Runoff 3				16.2		90.2		4.8		14.1		10.2		56.2		38.2		58.2		8.8						231998

		ER&LM Hollever,2K RD, Oamaru		36240		231992				39.5		92.5		5.0		5.8		14.0		45.2		30.0		68.4		10.3						231992

		Duncan Wells Ltd,Riverside Rd,RD 2, Mosgiel.		38276		232004				39.3		92.5		4.3		10.7		11.7		54.2		30.2		62.4		9.7						232004

		Catlands Dairying Ltd,981 Owaka Valley Rd.RD 2, Owaka.		38500		232005  - 1				26.2		92.9		3.8		9.1		12.9		53.7		37.2		64.2		9.7						232005

		Catlands Dairying Ltd,981 Owaka Valley Rd.RD 2, Owaka.		38500		232006  - 2				32.5		92.9		4.4		8.8		11.3		54.0		36.8		59.8		9.5						232006

		JR & PM Lochhead,73 Riverside Rd,Inchclutha,Kaitangata		38166		232007  - Pit				24.1		89.5		4.0		10.5		11.9		54.7		37.2		58.4		9.0						232007

		JR & PM Lochhead,73 Riverside Rd,Inchclutha,Kaitangata		38166		232008  - Baled				18.5		90.7		4.5		12.3		11.9		51.8		35.3		68.2		10.3						232008

		M&J Shalland,Wendon,RD7,Gore		38542		232009				29.8		92.7		4.1		7.6		10.7		51.5		32.1		68.9		10.4						232009

		Chris Kelly,137 Henderson Rd.2 RD. Winton,		32424		232042  - Inderviduals				53.8		93.5		5.7		2.5		12.7		51.8		28.2		71.2		10.9		232042-4   $45.00  3 samples		1 form		232042

		Chris Kelly,137 Henderson Rd.2 RD. Winton,		32424		232043  - Tube Wrap				60.8		92.4		5.8		4.1		13.8		49.2		30.1		68.2		10.4						232043

		Chris Kelly,137 Henderson Rd.2 RD. Winton,		32424		232044  - Tube Wrap 2				37.8		91.0		4.4		8.3		18.2		37.9		27.1		75.5		11.3						232044

		Clearsky Agriculture Ltd,796 Lochiel Rd.RD 4, Invercargill		31452		232045  - 1				39.4		94.4		4.3		7.7		10.6		53.5		30.8		66.7		10.3		232045-7   $45.00  3 samples		1 form		232045

		Clearsky Agriculture Ltd,796 Lochiel Rd.RD 4, Invercargill		31452		232046  - 2				24.2		92.8		3.8		8.1		10.5		55.2		36.8		61.5		9.5						232046

		Clearsky Agriculture Ltd,796 Lochiel Rd.RD 4, Invercargill		31452		232047  - Wheat		Cereal		36.7		94.6		3.8		3.1		8.0		43.5		29.9		67.2		10.6						232047

		John Jefferson - No Form		?		232245 – Wholecrop  - Oat		Cereal		45.1		95.7		4.3		9.3		10.7		64.1		38.5		55.8		9.0				No form		232245

		John Jefferson - No Form		?		232246 – Wholecrop  - Barley		Cereal		34.2		94.5		3.9		5.4		10.5		48.5		30.8		68.1		10.4						232246

		Adrian Frii,195 Dunn & Cody Rd,RD 6, Gore		38575		232250 –  -				36.1		92.9		4.3		6.7		13.0		48.5		29.5		73.2		10.9						232250

		M van BaarleRuawai Farm,677 Black Gully Rd,RD 2, Tapanui		38342		232251 –  -				44.5		93.3		4.5		5.3		10.6		54.5		31.2		61.2		9.4						232251

		Craig TomsettTe Papanui Farms LtdKelso, RD 5, Gore		38236		232252 –  - 1				32.8		94.2		4.0		5.6		9.0		54.5		35.8		62.5		9.6						232252

		Craig TomsettTe Papanui Farms LtdKelso, RD 5, Gore		38236		232253 –  - 2				31.5		92.6		4.5		9.1		10.9		56.8		36.1		60.9		9.4						232253

		Cowley Partnership,170 MacFarlane Rd,RD 4, Balclutha		Not given		232260 –  -				41.6		94.1		5.1		5.6		10.0		58.9		35.8		60.1		9.4						232260

		Ad & Thea BekkersTree Road, 43,RD 1, Outram		38451		232261 –  - 1				38.5		94.4		4.2		7.1		12.3		59.2		40.1		55.8		8.8				1 form		232261

		Ad & Thea BekkersTree Road, 43,RD 1, Outram		38451		232262 –  - 2				22.5		88.9		4.4		11.0		17.0		45.7		35.8		70.1		10.2						232262

		Darren McFitridge,PO Box 3,Moruia Valley		32167		232291 –  -				26.9		90.8		4.5		10.7		14.0		43.2		33.2		71.3		10.6						232291

		Aparima Farks Ltd1051 Wreys Bush, Mossburn Rd,RD 1, Otautau.		35210		232378				23.5		93.2		4.1		9.1		11.6		53.8		36.8		63.5		9.9		$45.00				232378

		Kerry & Vicky Milligan,Holly View Farm,58 Chalgrave Rd, Murchison		32070		232397				24.2		91.0		4.2		11.6		13.8		50.2		34.7		67.1		10.0						232397

		Waitohi Valley Farms Ltd.Koromiko,RD3, Blenheim		39070		232478				36.8		84.1		8.9		14.5		16.2		47.5		31.2		62.3		8.8						232478

		Horseshoe Bush DairyHorseshoe Bush RdRD 2, Inercargill		31881		232492 - 2nd Sample				42.8		90.6		4.3		5.1		14.6		49.7		31.2		64.6		9.7		Repeat analysis				232492

		Acton-Adams P/Ship.Manunga,RD 4, Kaikoura.		38901/2		232512				36.3		90.7		5.4		10.6		11.8		60.1		35.4		59.7		9.0						232513






