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Introduction

Pasture assessment involves being able to
estimate the quantity and quality of available
pasture. For on-farm decision making it usually
involves a visual estimation; however, various more
objective techniques are available such as the
median quadrat technique (see Primefact 324
Measuring herbage mass — the median quadrat
technique), the rising and falling plate and
capacitance meters, and in the future via remote
sensing.

Pasture assessment can also involve estimates of
botanical composition and ground cover.

Why assess pasture?
The main reasons for assessing pasture are:

e to match animals’ requirements with pasture
production;

o to achieve more precise supplementary feeding;
o for accurate feed planning;

¢ to more effectively manipulate pasture
production and composition;

e to ensure ground cover is sufficient to protect
soil from rainwater run-off and to encourage
water infiltration into soil.

Sheep and cattle production levels are primarily
determined by the daily intake of pasture and the
extent to which this might vary throughout the year.
While there is a range of pasture parameters that

influence how close actual intake gets to potential
intake, by far the most critical are:

e pasture quantity (herbage mass / plant height)
e pasture quality (digestibility)

e species composition.

Pasture quantity (herbage mass/
plant height)

Pasture quantity is usually described as herbage
mass and is expressed in kilograms of pasture dry
matter per hectare (kg DM/ha). ‘Herbage mass’
refers to the total amount of pasture present if cut
at ground level, and includes both green and dead
material.

Herbage mass is expressed in terms of dry matter
because water content of pasture can vary
depending on the time of day and on the different
stages of growth. For example, a young, leafy,
rapidly growing pasture may contain 85% water (or
15% dry matter), while flowering grasses may
contain 50% water and therefore 50% dry matter.
Dead pasture on a hot summer’s day may contain
over 90% dry matter. While water is vital, it has no
nutritional value. When relating herbage mass to
what the animal can eat and utilise, the water
component is ignored.

Assessing herbage mass

The pasture components that determine herbage
mass are:

¢ height

e density

¢ water content (and therefore dry matter).

The critical herbage mass for sheep is in the range
400-1700 kg DM/ha, and for cattle 700—

2900 kg DM/ha (see Pasture benchmarks below).
Over these herbage mass ranges, pasture

assessment skills are usually developed quickly,
involving cutting pasture and weighing and drying

5 NSW DEPARTMENT OF PRIMARY INDUSTRIES



pasture samples (see Primefact 324 Measuring
herbage mass — the median quadrat technique).

Of the components that determine the herbage
mass of a pasture, it is the average plant height
which has the most significant impact on how much
pasture livestock will consume. Following an
assessment of the average height of the green
edible plants in a pasture, Table 1 can be used in
conjunction with the pasture benchmarks (Table 2
and Table 3 below) as a guide to the requirements
of sheep and cattle. Table 1 provides a good
indication of the actual herbage mass of a dense
pasture at a given average plant height.

"rable 1. Average height of green plants and the ‘indicative’

herbage mass

Average plant height ‘Indicative’ herbage mass

(cm) (kg green DM/ha)

1 400

2 700

4 1200
6 1600
8 2000
10 2400
12 2800
14 3200

Why is herbage mass important to livestock
production?

Obviously if herbage mass drops below a certain
level, sheep and cattle will be unable to consume

sufficient pasture to increase or even maintain their
weight. When herbage mass is low, animals must
spend more time grazing to meet their nutritional
requirements, since each bite of pasture harvests a
smaller amount.

At the other end of the scale, there is a point at
which intake will not increase even if more pasture
is made available, because the animals have
reached their maximum gut fill.

Figure 1 indicates the general relationship
between herbage mass and the daily intake for
both sheep and cattle. Using sheep as the
example:

¢ As the available herbage mass increases up to
800-900 kg DM/ha, a sheep’s pasture intake
rises sharply.

¢ From that point to about 1500-1600 kg DM/ha,
the intake response is not as great; however,
this additional pasture is very important to stock
with high nutritional requirements such as
lactating ewes and crossbred lambs.

e Once herbage mass rises above
1600 kg DM/ha, only small additions to sheep
performance can be expected because herbage
mass should no longer be a limit to a sheep’s
intake.

Pasture quality

There are numerous parameters of pasture quality
that can influence intake by livestock. From a
practical point of view, digestibility and the
proportion of legume are probably the most useful
measures, even though they do not always fully
explain the observed variation in intake.

Figure 1. Correlation between herbage mass and intake for sheep and cattle
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Digestibility

‘Digestibility’ is the most useful measure of pasture
quality. It refers to the proportion of a feed an
animal can use to satisfy its nutritional
requirements. For example, if the digestibility of a
pasture is 70%, then approximately 70% of the
pasture consumed on a dry matter basis will be
used by the animal for its own nutritional
requirements, while 30% will eventually pass as
faeces (see Figure 2).

Figure 2
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Digestibility is a useful measure of quality for the
following reasons:

e I|tis directly and positively related to the energy
content of the pasture. Energy is needed by
animals for body functions. Energy in feed is
assessed in megajoules of metabolisable energy
per kilogram of dry matter (MJ ME/kg DM).
Figure 4 shows the relationship between
digestibility and the energy content of pasture.

e It is positively related to protein content. When
digestibility is high, protein content will also be
high. However, there is variation in protein
content between pasture species. For example,
clovers are generally higher in protein than
grasses at a similar stage of growth.

e It directly relates to the speed of digestion and
therefore the movement of feed through the
animal. In general, pastures with higher levels of
digestibility will be digested more rapidly,
allowing for higher intake and consequently
higher levels of animal production.

Species composition and the proportion of
legume

‘Species composition’ refers to the species present,
and the proportion of each of these species, in the
pasture. What is important from a practical
viewpoint is the proportion of legume.

Legumes usually have a higher digestibility than
grasses at the same stage of maturity. In addition,
cattle or sheep tend to consume a greater quantity
of legume than grass when both the legume and
grass are at the same digestibility. The graph in
Figure 3 shows the relationship between
digestibility and intake for grass (ryegrass) and

legume (lucerne). Animals will also tend to select
legume in preference to grass. Protein levels in
legumes are usually superior to those in grasses,
especially as the legumes approach maturity.

Figure 3
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Source: Greenhalgh (1979), The management and
diseases of sheep, Commonwealth Agricultural
Bureau, pp. 201-12.

Parts of the plant

Leaf material has a higher digestibility than the
stems. Pasture management which maintains a
high proportion of leaf will provide a pasture of
higher digestibility and will increase livestock
performance. In addition, if leaf area is maintained
on a plant, the plant will recover more quickly
following grazing.

Stages of growth

The digestibility of a pasture plant declines as it
matures (see Figure 4). Therefore, as indicated
above, where high levels of livestock performance
are required, grazing management should aim to
keep pastures in the growth phase for as long as
possible, delaying the onset of flowering and the
associated decrease in digestibility.

Species preference

Preference by livestock for one species over others
in a pasture has important implications for the long-
term stability of the pasture. Highly preferred
species are usually selectively grazed, and this
can reduce or even eliminate these species
from the pasture. For example, the grazing
pressure of continuous stocking or long periods of
set stocking can reduce the presence of preferred
species due to the limited opportunity for plants to
recover following a stress period.

Managers should be aware of circumstances that
place plant species at risk and should implement
grazing procedures that ensure the long-term
stability of the pasture.
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Figure 4. A guide to digestibility decline as temperate pastures mature
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Interaction of herbage mass and
digestibility
Herbage mass and digestibility interact with each

other in determining the amount of pasture that will
be consumed by livestock:

o Where there is a low herbage mass but its
digestibility is high, intake is limited because of
small bite size — animals will only graze to a
maximum of about 13 hours each day and under
these circumstances they may not be able to eat
enough to meet their nutritional requirements.

e Where there is a high herbage mass but its
digestibility is low, intake is limited by the slow
movement of feed through the animal.

Because of these interactions, there can be trade-
offs between herbage mass and digestibility to
achieve the same production outcome in livestock.
The potential for trade-offs is greatest in those
animals that have low nutritional requirements, for
example maintaining dry stock, but there are fewer
opportunities in high-demand animals.

Figure 5 indicates the trade-off between digestibility
and herbage mass. Each class of animal is
achieving the same production level along each
line; for example, a dry sheep requires a pasture
herbage mass of 4000 kg DM/ha at 55%
digestibility to maintain weight, whereas at 70%
digestibility, only 500 kg DM/ha is required

Note on Figure 5: Once digestibility declines below
65% for lactating stock and 55% for dry stock, then,
no matter how much pasture is available, these
stock are likely to experience unsatisfactory
performance levels, i.e. increasing weight loss.

Energy
(M ks DM

L& L]
1 99108
LU RELRH
B.2:49.1
7.4-8.2
£.5-7 4
.65
0
Ll
= [ryzme
w00 ~—— Lactting ewe
== Orycow
- Lacating con
[
E E000
=
a]
m 00
<
! oo
v
? 000
)
&
]
10 T -

Digesthlity (%)

Figure 5. The trade-off between digestibility and
herbage mass

Pasture benchmarks

Pasture benchmarks are an indication, a guide, of
how much herbage mass is required for various
classes of animals in order to gain a certain level of
production.

The pasture benchmarks in Tables 2 and 3 indicate
how much green herbage mass is required to
satisfy the nutritional requirements of stock at
various stages of their reproductive cycle and for
growth.
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Table 2. Minimum herbage mass (kg green DM/ha)
to maintain satisfactory production levels in sheep

Sheep class

Pasture digestibility

Dry sheep 400 600 1200

Pregnant ewes:

mid 500 700 1700

last month 700 1200 ns

Lactating ewes:

single 1000 1700 ns

twins 1500 ns ns

Growing stock (% of potential growth):

30 (75 g/d)* 400 700 1700
50 (125 g/d) 600 1000 ns
70 (175 g/d) 800 1700 ns
90 (225 g/d) 1600 ns ns

*Predicted growth rates in brackets are based on a weaned
4-month-old crossbred lamb of approximately 32 kg from a
ewe with a standard reference weight of 55 kg.

ns = not suitable; that is, at these digestibilities, no matter
how much pasture is available, dry or pregnant stock are
unlikely to maintain weight, lactating stock are likely to
experience an unacceptable level of weight loss, and
growing stock will not be achieving the targeted weight gain.

Table 3. Minimum herbage mass (kg green DM/ha)
to maintain satisfactory production levels in cattle

Cattle class

Pasture digestibility

Dry cow 700 1100 2600
Pregnant cow 900 1700 ns
(7-8 months, not

lactating)

Lactating cow 1100 2200 ns

(calf 2 months)

Growing stock (% of potential growth):

30 (0.39 kg/d)* 600 1100 2900
50 (0.61 kg/d) 800 1600 ns
70 (0.85 kg/d) 1200 2600 ns
90 (1.12 kg/d) 2200 ns ns

*Predicted growth rates in brackets are based on a weaned
13-month-old steer of approximately 320 kg from a cow with
a standard reference weight of 500 kg.

ns = not suitable, that is, at these digestibilities, no matter
how much pasture is available, dry or pregnant stock are

unlikely to maintain weight, lactating stock are likely to
experience an unacceptable level of weight loss, and
growing stock will not be achieving the targeted weight gain.

Notes on Tables 2 and 3:

1. The benchmarks relate specifically to the
nutritional requirements of livestock. At lower
herbage masses, particularly those indicated
for sheep, there is a risk of excessive run-off
and soil erosion through lack of ground cover.

2. The predictions in Tables 2 and 3 are based on
a pasture which also includes 500 kg DM/ha of
dead pasture with a digestibility of 47% and a
legume content of 15%.

There will be occasions when the benchmarks
(Tables 2 and 3) are met and livestock still lose
weight. For example, ewes can still lose weight
during the peak of lactation, particularly when
suckling twins, even when grazing highly digestible
pastures and where herbage mass is not limiting
intake.

Just because pasture is not meeting livestock
nutritional requirements does not necessarily mean
that supplementary feeding is necessary.
Management has the option of utilising an animal’s
capacity to store fat reserves in the good times and
to mobilise these reserves when pastures cannot
fully supply their nutritional requirements. To be
able to utilise this capacity, sheep and cattle must
attain sufficient liveweight or fat reserves prior to
seasonal declines in pasture production or before
high nutritional demand periods occur, for example
prior to lactation.

The pasture benchmarks hold true regardless of
stocking rate. The stocking rate will determine how
long a pasture can be maintained at any given
herbage mass. If the stocking rate is such that the
amount of pasture being consumed is greater than
its growth, herbage mass will decline and the risk is
that it will drop below a target benchmark.

If a paddock is grazed below the target
benchmark, production is unlikely to be
maintained.

¢ This lower production level can be accepted — it
may be the appropriate management tactic
or

¢ stock can be moved to a more suitable paddock
or

¢ supplements can be fed.

If herbage mass falls below a critical level, the
sustainability and viability of the pasture may be
jeopardised. (See Primefact 325 Pasture
sustainability and management in drought and
Primefact 283 Visually assessing pasture condition
and availability in drought.)
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Managing stock based on the benchmarks should
ensure that nutritional requirements are being met.
However, there will be occasions where it is not
possible for the requirements to be met, or even
desirable — for example, when ewes are fat at the
end of joining, it is better that they lose weight
slowly during early pregnancy. Managed weight
loss will occur if stock graze pasture that is below
the maintenance (dry sheep) benchmark, or if stock
are provided with a high herbage mass of low
digestibility. The same principle applies to overfat
heifers in late pregnancy.

CAUTION: Managed weight loss is acceptable only
if it occurs slowly. This applies to all animals, whether
or not they are pregnant. If weight loss is too fast,
this can cause rapid mobilisation of fat, which can
result in death.

When pasture is limiting and benchmarks are not
able to maintain production levels, supplementary
feeding may be required. The program GrazFeed®
becomes extremely useful in determining the most
appropriate supplement and the quantity that
should be fed.

Producers can learn more about pasture
assessment and livestock management by
participating in a PROGRAZE® course. (Contact
your local NSW Department of Primary Industries
District Livestock Officer for more information.)

Further information

Refer to the following for more information on
pasture assessment and availability:

e Primefact 325 Pasture sustainability and
management in drought

¢ Primefact 283 Visually assessing pasture
condition and availability in drought

e Primefact 324 Measuring herbage mass — the
median quadrat technique.

© State of New South Wales
through NSW Department of Primary Industries 2006

ISSN 1832-6668
Replaces Agnote DPI-428

Check for updates of this Primefact at:
www.dpi.nsw.gov.au/primefacts

Disclaimer: The information contained in this publication is
based on knowledge and understanding at the time of writing
(December 2006). However, because of advances in
knowledge, users are reminded of the need to ensure that
information upon which they rely is up to date and to check
currency of the information with the appropriate officer of
New South Wales Department of Primary Industries or the
user’s independent adviser.

Job number 7107

PRIMEFACT 323, PASTURE ASSESSMENT AND LIVESTOCK PRODUCTION

6


http://www.dpi.nsw.gov.au/primefacts

	Introduction
	Why assess pasture?
	Pasture quantity (herbage mass/ plant height)
	Assessing herbage mass
	Why is herbage mass important to livestock production?

	Pasture quality
	Digestibility
	Species composition and the proportion of legume
	Parts of the plant
	Stages of growth
	Species preference

	Interaction of herbage mass and digestibility
	Pasture benchmarks
	Notes on Tables 2 and 3:

	Further information


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts false
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /ArialUnicodeMS
    /TimesNewRomanMT-ExtraBold
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 115
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.29565
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 115
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.29565
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 115
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.29565
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [125 125]
  /PageSize [612.000 792.000]
>> setpagedevice


