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Intake (Quantity) Nutritional value (Quality)

Nutrition

Animal health Animal genetics

Stock performance
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Pasture DM eaten

DM digested

Metabolisable energy

Not digested 
(faeces 15-45%)

Methane & urine 20%

Maintenance 64-74% 

Production 30-50% 

DM digested / Pasture 
DM eaten = Digestibility 
(55-85%)

Figure 4: Diagrammatic representation of the 
conversion of pasture eaten into utilisable energy in  
the animal.

Typical ME values for pasture herbage are 8-12 MJME/
kg DM (Figure 5).The ME is used with differing efficiencies 
depending on the characteristics of the digestion end 
products, and the purpose for which the energy is used, 
for example, for maintenance, growth, lactation and 
pregnancy.

High quality Spring pasture 
(short)

12.0 MJME/kg DM

Barley grain 12.5 MJME

Medium quality Pasture silage 9.0 MJME

Maize silage 10.5 MJME

Low quality Wheat straw 7.0 MJME

Weathered 
meadow hay

7.0 MJME

Figure 5: Typical metabolisable energy values of feeds 
used in New Zealand.

Some of the energy in this digestible material is not 
available to the animal because of losses in urine and 
methane gas. The energy from the plant that can be 
used by the animal is termed metabolisable energy 
(ME).This is the energy present in the digestible portion 
of the plant, minus energy losses as gasses from the 
rumen and in urine.

Metabolisable energy and digestibility are the two 
estimates of nutritive value most commonly used in 
New Zealand. Both are good estimates of pasture 
quality, but ME is more useful because it is expressed in 
quantitative units that can be used in allocating feed. 
Other parts in the pasture, including protein, minerals, 
and vitamins, are only of concern when they are either 
limiting or too high.
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Cell contents

Cell wall

Cell

Cell wall

Hemi cellulose 
(mostly digestible)

Cellulose 
(slowly digestible)

Lignin 
(indigestible)

Protein

Soluble 
carbohydrates

Cell contents

Figure 7: Cell components and their percentage of 
the total cell dry matter
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Methods of achieving  
high pasture quality
These include:

•	 Manipulating whole-farm feed demand  
throughout the year to match feed supply.

•	 Using specific grazing strategies.

•	 Topping and mowing.

•	 Cropping and re-grassing.

•	 Fertiliser application.

•	 Weed and pasture pest control.

•	 Pasture conservation and feeding supplements.

•	 Irrigation, drainage and aeration.

•	 Monitoring, predicting and planning pasture growth.

Manipulating whole-farm feed demand throughout the 
year to match feed supply

Managing pasture quantity throughout the year, so that 
build-up of stem and dead material in the base of the 
sward is avoided, is the single most important method 
for achieving pasture quality.

Management methods to match pasture supply and 
pasture demand revolve around practices that enable 
seasonal feed demand to be controlled.

Practises to increase 
demand relative to  

supply include: 

Practises to decrease 
demand relative to  

supply include:

Buying stock Selling stock

Selling grazing Grazing off-farm

Increasing lambing 
percentage

Early weaning

Delaying weaning

Changing the starting and mean date of lambing can 
also be used to increase or decrease demand relative 
to supply.

The spring growth period is the most critical control 
time to manage quantity and hence pasture quality. 
Spring pasture cover is the most important cornerstone 
of whole farm pasture quality and performance. 
Pasture quality declines rapidly if spring pasture cover 
is too high, and pasture growth declines when cover 
is too low. Both outcomes limit animal production and 
stocking rate.
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Assess what has happened in the past on the farm

Monitor what is happening now

Predict what is going to happen

Implement management and planning  
decisions to improve pasture
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Figure 1: The Q-Graze input page.
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Appendix 1: Approximate pasture growth rates around  
New Zealand (kgDM/ha/d)

REGION SITE JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Northland Dargaville 60 61 49 43 33 24 24 30 48 57 63 75

South Kaipara 31 30 30 36 27 17 18 29 35 52 50 44

Waikato Hamilton 18 19 21 23 15 9 10 30 48 53 48 45

Central Plateau 
Wairakei (Flat)

20 14 13 8 11 4 4 6 18 30 35 32

Wairakei (Hill) 35 17 25 18 15 7 6 10 29 45 40 52

Taranaki Waimate West 38 25 31 30 22 11 12 19 33 45 45 44

Stratford 38 30 34 30 16 8 7 15 23 42 42 43

Gisborne Manutuke 29 28 32 29 25 18 17 33 45 50 41 38

Waerenga o Kuri 
(Hill)

53 38 38 33 21 11 7 16 25 41 51 52

Hawkes Bay Hastings 9 12 16 15 23 10 10 23 30 40 15 15

Manawatu Flock House 17 18 16 13 15 13 5 9 20 26 30 22

Marton 31 39 32 25 20 11 11 26 44 52 45 35

Wairarapa Masterton 15 12 23 18 28 16 16 38 55 65 70 35

Nelson Motueka 18 10 28 30 15 13 17 25 55 55 52 35

Canterbury Winchmore 
(irrigated)

49 43 35 22 10 5 5 12 30 41 40 47

Winchmore 
(dryland)

13 13 14 17 8 5 4 10 29 40 30 19

Westland Westport 52 41 31 26 10 10 10 11 17 30 52 53

Hokitika 31 33 33 21 12 7 3 6 22 32 51 32

Reefton 36 35 34 23 10 6 4 11 32 51 51 34

Central Otago  
Arrowtown 
(irrigated)

55 51 43 28 8 0 0 0 12 30 60 55

Cromwell (irrigated) 40 65 26 13 5 0 0 0 15 40 48 52

Poolburn (irrigated) 43 42 30 20 5 0 0 0 20 45 40 45

Poolburn (dryland) 12 7 7 6 3 0 0 0 12 22 20 12

Otago Owaka 31 28 18 16 12 9 8 10 28 49 56 50

Stirling 54 50 35 28 14 6 6 8 25 53 48 51

Taieri Plain 
(Invermay)

42 33 30 21 8 5 5 12 35 55 50 46

Dunedin Hill 
(Invermay)

36 32 25 16 9 5 5 9 25 45 47 44

Hindon 35 31 26 23 8 2 2 2 20 42 58 45

Waitaki plains 
(irrigated)

62 53 48 32 17 5 5 15 32 68 64 64

Windsor 24 16 18 15 8 2 1 8 19 44 34 27

Palmerston 28 20 23 14 9 2 2 10 22 50 55 40

Southland Mona Bush 58 58 49 30 13 7 5 8 30 55 70 68

Woodlands 56 46 42 26 15 7 7 10 25 50 60 52

Winton 53 52 42 25 13 9 10 12 25 52 55 55

Te Anau 42 30 35 25 11 5 4 5 15 42 59 47

Gore 62 52 40 28 14 6 5 10 20 55 75 70
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Appendix 2: Estimated pasture ME from botanical components
The diet selected by the animal will have a higher ME than shown in the tables below.

0 0 100 11.6 10.7 9.7 10 0 90 10.8 9.9 8.9

0 10 100 11.6 10.8 9.8 10 10 90 10.9 10.0 9.1

0 20 100 11.7 10.9 10.0 10 20 90 10.9 10.1 9.3

0 30 100 11.7 11.0 10.2 10 30 90 11.0 10.3 9.5

0 40 100 11.8 11.1 10.4 10 40 90 11.0 10.4 9.7

10 0 100 10.9 10.1 9.1 10 0 80 10.7 9.8 8.7

10 10 100 11.0 10.2 9.3 10 10 80 10.8 9.9 9.0

10 20 100 11.0 10.3 9.4 10 20 80 10.9 10.0 9.2

10 30 100 11.0 10.4 9.6 10 30 80 10.9 10.2 9.4

10 40 100 11.1 10.5 9.8 10 40 80 11.0 10.3 9.6

20 0 100 10.3 9.5 8.5 20 0 90 10.2 9.3 8.4

20 10 100 10.3 9.5 8.7 20 10 90 10.2 9.4 8.5

20 20 100 10.3 9.6 8.8 20 20 90 10.3 9.5 8.7

20 30 100 10.4 9.7 9.0 20 30 90 10.3 9.6 8.9

20 40 100 10.4 9.8 9.1 20 40 90 10.4 9.7 9.1

30 0 100 9.6 8.8 8.0 20 0 80 10.1 9.1 8.2

30 10 100 9.6 8.9 8.1 20 10 80 10.2 9.3 8.4

30 20 100 9.7 9.0 8.2 20 20 80 10.2 9.4 8.6

30 30 100 9.7 9.1 8.4 20 30 80 10.3 9.5 8.8

30 40 100 9.7 9.1 8.5 20 40 80 10.3 9.6 9.0

40 0 100 9.0 8.2 7.4 30 0 90 9.5 8.6 7.8

40 10 100 9.0 8.3 7.5 30 10 90 9.6 8.7 8.0

40 20 100 9.0 8.3 7.6 30 20 90 9.6 8.8 8.1

40 30 100 9.0 8.4 7.7 30 30 90 9.7 8.9 8.3

40 40 100 9.1 8.5 7.9 30 40 90 9.7 9.0 8.4

50 0 100 8.3 7.6 6.8 30 0 80 9.5 8.5 7.7

50 10 100 8.3 7.6 6.9 30 10 80 9.5 8.6 7.9

50 20 100 8.3 7.7 7.0 30 20 80 9.6 8.7 8.0

50 30 100 8.4 7.7 7.1 30 30 80 9.6 8.8 8.2

50 40 100 8.4 7.8 7.2 30 40 80 9.6 8.9 8.3

60 0 100 7.6 7.0 6.3 40 0 90 8.9 8.0 7.3

60 10 100 7.7 7.0 6.3 40 10 90 8.9 8.0 7.4

60 20 100 7.7 7.0 6.4 40 20 90 9.0 8.1 7.5

60 30 100 7.7 7.1 6.5 40 30 90 9.0 8.2 7.7

60 40 100 7.7 7.1 6.6 40 40 90 9.0 8.3 7.8

Cold: less than 12ºC
Warm: around 18ºC
Hot: around 25ºC
Temperature is average maximum daily temperature at 
which pasture grew.

40 0 80 8.8 7.9 7.2

40 10 80 8.9 8.0 7.3

40 20 80 8.9 8.1 7.4

40 30 80 8.9 8.1 7.6

40 40 80 9.0 8.2 7.7

Pastures with reproductive stem

D
ea

d
 %

D
M

C
lo

ve
r %

 g
re

en

G
ra

ss
 le

af
 %

re
st

M
E 

w
he

n 
co

ld

M
E 

w
he

n 
w

ar
m

M
E 

w
he

n 
ho

t

D
ea

d
 %

D
M

C
lo

ve
r %

 g
re

en

G
ra

ss
 le

af
 %

re
st

M
E 

w
he

n 
co

ld

M
E 

w
he

n 
w

ar
m

M
E 

w
he

n 
ho

t

Pastures with no reproductive stem



22

REGION TRIAL SITE MET SITE JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Northland Dargaville Dargaville 23.4 24.2 23.0 20.4 17.8 15.7 14.9 15.3 16.3 17.8 19.6 21.4

South 
Kaipara

Woodhill Forest 22.5 23.2 22.1 19.6 17.2 15.0 14.1 14.7 15.9 17.3 19.1 20.9

Waikato Hamilton Rukuhia 23.6 24.4 22.6 19.6 16.3 13.8 13.2 14.2 16 17.7 19.6 21.7

Central 
Plateau

Wairakei Wairakei Res. 
Stat.

23.3 23.6 21.7 18.3 14.4 11.7 11.3 12.5 14.2 16.8 19 21.4

Taranaki Waimate 
West

Manaia  
Dem Farm

20.8 21.2 20.2 17.7 15 12.9 12.2 12.8 14.1 15.8 17.4 19.3

Stratford Stratford  
Dem Farm

20.7 20.9 19.6 16.8 13.9 11.6 10.9 11.7 13.4 15.2 16.9 19

Gisborne Manutuke Manutuke 
Gisborne

23.7 23.8 22.3 19.8 17.0 14.5 13.9 14.7 16.6 18.6 20.6 22.3

Waerenga 
o Kuri

Waerenga o Kuri 21.5 21.7 20.1 17.4 14.5 12.1 11.3 12.1 14.1 16.4 18.2 20

 Hawkes 
Bay

Hastings Hastings 24.5 24.0 22.7 20.0 16.6 13.9 13.5 14.5 16.7 18.9 21.0 22.8

Manawatu Flockhouse Flockhouse 21.5 22.1 20.9 18.2 15.6 13.2 12.4 13.3 14.9 16.6 18.3 20.2

Marton Marton 21.3 21.9 20.1 17.3 14.6 12.1 11.3 12.2 13.9 15.9 17.6 19.8

Wairarapa Masterton Waingawa, 
Masterton

23.7 23.6 21.7 18.7 15.1 12.6 11.8 13.0 15.3 17.7 19.7 22.1

Nelson Motueka Moutere Hills 22.1 22.3 20.7 17.5 14.3 12.0 11.5 12.1 14.2 16.3 18.1 20.5

Canterbury Winchmore Winchmore 21.8 21.7 19.4 16.5 12.9 10.3 9.9 11.3 13.9 16.4 18.6 20.2

West Coast Westport Westport Airport 19.5 19.8 18.9 16.8 14.5 12.5 12.0 12.7 13.8 14.9 16.3 18.2

Hokitika Hokitika Airport 19.2 19.7 19 16.7 14.1 12.2 11.7 12.6 13.8 14.8 16.4 18.2

Reefton Reefton 22.4 22.8 20.6 17 12.7 9.3 9.3 12 14.2 16.5 18.3 21.1

Central 
Otago

Arrowtown Queenstown 21.7 21.6 19.4 15.4 11.2 8.2 7.7 10.0 13.0 15.8 17.9 20.4

Cromwell Cromwell 24.4 24.2 21.4 17.2 12.0 7.9 7.7 10.9 14.9 17.8 20.2 22.9

Poolburn Moa Creek 22.2 22.3 19.7 15.8 11.2 7.0 6.3 10.0 13.1 15.8 17.5 21.1

Otago Hindon Hindon Farm 17.5 18 16.3 13.2 9.4 6.9 6.8 8.5 10.7 12.6 14.4 16.2

Windsor Oamaru Airport 19.7 19.8 18.3 15.7 13 10.4 10 11.1 13.3 15.1 16.8 18.3

Palmerston Palmerston 20.1 20.4 18.9 16.6 13.3 10.9 10.8 11.6 14 15.4 17.3 18.9

Invermay Invermay 20.2 20.5 18.8 16.1 12.8 10.3 10 11.7 14.1 16 17.6 18.9

Stirling Finegand, 
Balclutha

19.7 20 18.6 15.7 11.9 9.3 9.1 11 13.4 15.3 16.9 18.8

Owaka Owaka 18.2 18.5 17.7 15.6 12.1 9.7 9.8 11.2 12.4 14.3 15.6 17.3

Southland Mona Bush Invercargill 
Airport

18.4 18.6 17.3 14.8 12.0 9.5 9.4 11.1 13.0 14.6 16.0 17.5

Winton Winton 19.7 20 18.5 15.4 12.2 9.7 9.6 11.3 13.2 14.9 16.7 18.7

Woodlands Woodlands 18.9 19.2 18.1 15.5 11.6 9.2 9.4 10.8 13.2 14.8 16.6 18.6

Gore Gore 19.1 19.2 17.8 14.9 11 7.9 8.3 9.8 12.5 14.4 16.2 18.4

Te Anau Te Anau 20.1 21 18.9 15.1 11.3 8.4 8 10 12.8 14.4 16.1 19.1
 

Appendix 3: Average maximum daily temperatures around New Zealand (ºC) 
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