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Recognising and managing landscape and pasture diversity

Peter Simpson

Regional Director of Agriculture
NSW Agriculture, PO Box 389, Goulburn NSW 2550

Absiract, Variability of landscapes, pasture and climate provides challenges and rewards for sound
whole farm planning. Long term profit from graring enterprises is based on keeping the perennial
grass component and maintaining species diversity. Recognising the strengths and weaknesses of
the natural resource base is essential for long term successful integration of development options,
Allernative strategies are discussed in relation to key landscape features.

here is an incredible range of landscape and pas-

ture diversity on the Central and Southern Table-
lands of NSW. While this paper focuses on these
arcas, the management principles outlined will ap-
ply to a wider range of higher rainfall zones in
NSW and north eastern Victoria. The diversity of
sotl type. aspect, topography and unpredictable and
variable rainfall patterns presents a major challenge
and reward for recognising and managing perman-
enl pastures in a predominantly prazing environ-
ment.

I believe there are two fundamental principles
that must be recognised and appreciated for devel-
oping stuble and profitable livestock enterprises on
a whole farm basis. These are:

= Susiainability is based on the need for maintain-
ing perennial species and ground cover. This in-
cludes mative perennial grasses, intro-duced or
exolic perennial prasses and other vegetation
based on nauve or introduced trees and shrubs.

Maximum genetic livestock performance will
only be achieved when there is green leaf onof-
fer all year round (ie digesubilitics above
63%.).

I have found it sobering reading the proceedings
of the last three NSW Grassland Conferences. It ap-
pears that many producers are not able to main-tain
the introduced perennial grass component of their
sown pastures. Often, where the existing vegetation
has been removed, there is no suilable long-term
perennial grass as a replacement. It has been my ob-
servation and experience for nearly 40 years as an
agronomist, that the only truly long-term introduced
perennial grass that persisis and maintaing its pro-
ducuvily once established on the Tablelands has
been Australian phalaris, However, even this grass
suffers from droughts and stocking effects, and may
decline in pastures over time (Hutchinson 1991
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Figure 1. Cumulative drought effects on sown pasture
production (from Hutchinson 1991). Note: Pasture = pha-
laris/clover, fertilised annually; Stocking rate = 30 dse'ha.
Original yield of unfertilised native pasture shown as
solid square;

Figure 1),

Many surveys carried oul during the last decade
reveal that many farmers only expect their sown
pastures based on introduced perennial grasses (o
last somewhere between 5 and 10 years (e.g. Archer
et al. 1993). This questions the economics of a re-
placement approach for pasture development with
introduced species under current cash flow returns
in these environments {Patterson 1995), Develop-
ment methods and management chosen should be
based on the whole farm natural resources available
and long term profitability. Five factors have a ma-
jor influence on the ultimate selection:

® Existing pasture composition and production.

» Establishment reliability and costs.

e Persistence, particufarly of the perennial grass

component.

Stacking rate increases which can be sustained
over lime,
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e Gross margin return per dry sheep equivalent
{dse) and per heetare,

Influences on development and manage-
ment options

There are a numbet of ertical climate and land-
scape features which can be easily recognised and
have an important influence on options for develop-
ment and management.

Rainfall

In south east Australia; rainfall varies between
500 and 1500 mm, though I believe the more criti-
cal components are wvariability, infltration and
evaporation, The most reliable period for the build
up of s0il moisture is during winter where, unfortu-
nately, it provides the least amount of pasture
growth. We very much depend on converting milli-
metres of rainfall into pasture growth in a notor-
ously unreliable autumn period or in the more
reliable spring period.

It seems 1o me that most of our introduced spe-
cies have incredible potential for growth in the
spring, creating embarrassing surpluses of feed. but
do very little to provide out of season green feed in
the late spring/summec/early autumn period. Wean-
er nutrition is often & problem when summer active
species are nol parl of pasture diversity, parlicularly
where lucerne cannot be grown or does not persist.

Dwring the last few years, I have listened to vari-
ous speakers in different environments highlight the
necd 10 look at carrying capacity and productivity
(dse) per mm of rainfall as an efficiency measure,
with little or no qualification. This con-cerns me, as
I believe this non-discriminatory approach is sim-
plistic, and takes no account of ether major resource
or management limitations (& g. soil acidity, low in-
filtration rates, highly erodible soils, large pad-
docks, erc.). Ignoring the impact of these restraints
could well be providing misleading guidelines. In
the south east of NSW, it has been estimated that
run-off will vary from 2% to 12% of total rain, de-
pending on seil type. topography, ground cover and
rainfall pattern. To me, runoff is that pertion of your
annual rainfall that doesn’t grow grass!

My understanding is that most of the research
work undertaken to arrive al these productivity/
rainfall relationships has been on small plots on
mainly arahle areas where there are no major envi-
ronmental limitatons (e, what | would call Class 1
and 2 arable areas). These probably represent less
than 10% of our landscape. [ have no argument with
using this information where the natural resource
base can cope with a high input system of fertiliser,
introduced species and targeted management. How-
ever, | believe some of the information presented is
inappropriate for semi-arable to non-arable areas,
where there are other major resource limitalions or
limited management options (Hutchinson 1991),
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Aspect interacts with rainfall, and has a major
effect on the length of the growing season and pas-
ture maturation in the spring, with exposed weslern
slopes having major limitations. The true effect of
rainfall is really reflected in the length of the pusture
growing season, which is related 1o the diversity of
species present across the range of landscapes thal
cun respond 1o and unlise this rainfall whenever il
falls throughout the year.

Soils

There is greal variation in soil type on the Cen-
tral and Scuthern Tablelands of NSW {eg Hird
1997 ). Generally speaking. the arable non-stony ba-
salt areas, where rainfall is in excess of 500 mm, are
well suited to high input pasture systems based an
intraduced species, Acidity problems are low 1o
minimal, and these soils are fertile and have high
rainfall infiluation rates. Unfortunately, less than
5% of the Central and Southern Tablelands is based
on basalt soils. There is a large proportion of granite
soil {about 309%) which is substantially lower n
natural fertility than the basalt soils. Granite soils
are rarely naturally strongly acid and, while some
areas are highly erodible, they can be improved sat-
isfactorily by sowing introduced species. Graniie
spils are tending to become more acid over time
with pasture improvement and, in some areas, dry-
land salinity is occurring on the lower slopes and in
discharge areas.

By far the most challenping and diverse souls are
those of a sedimentary duplex nature (over 50% ol
the tatal area). Many of these soils are naturally acid
{pH 4.5 or below in CaClz), and are located i serma-
arable to non-arable environments. Frequently, these
soils have acidity extending to a depth of | m or
more.

Naturally-occurring acid soils. These areas can
be easily identified by the native timber and pasture
species present. Peppermint (Ewcalvpias dives and
E. radigem)y, white gum (E. rossif),  she-oak
(Casuaring spp.), wronbark (E. erebra) and sifton
bush {Cassiniz spp.} nearly always indicale strongly
acid soils. Wiregrass (Aristidda ramosa), weeping
grass (Microlaena stipoides) and some wallaby
grasses (Danthonia spp.) are also highly acid toler-
ant and, where they dominate, the likelihood s tha
soils will be acid (Simpson 1994), Kangaroo griss
(Themeda triandra) and redegrass (Bothriochloa
macra) tend not to grow in strongly acid sotls and
are usually associated with vellow (£ mellio-dora),
white (E. albens) or apple (E. bridgesiana) box trec
timber.

If acidity is only present in the surface 0 10 15
em, then lime will correct this problem over time,
Major limitations occur with development options
{technigues and species selection) where acidity oc-
curs to depth, since liming is refatively ineffective
and doubtful economically, irrespective of the rate
used. Pastures based on acid telerant species ure the
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only option and, where the year-long gréen perenn-
il fncid wlerant) native grasses (Microlaena anil
Diaithenia) are present, then non-destructive devel-
opment options are preferred (Simpson 1934},

Induced acid soils. Recognising soils that have
slowly acidified over time as a result of pasture im-
provement is nol as easy as recognising naturally
oceurring acid so1ls. Perhaps the best visual coes are
thee gradual shifl in species composition over (ime.
The progeessive mncrease in acid tolerant species
(g, natve grasses, cocksfoor), weed invas-ion
(sorrel, Mat weeds) away Trom other sown species
(e g, phalaris, lucerne), can indicate increasing acid-
ity. However, il can also indicate declining soil fer-
tility and overgrazing, Soil testing is the only
relizble way to determine the significance of this pH
shilt. I believe we should be testing not only the 0 to
) ¢cm depth. but alse 10 to 20 cm, so that better
judgements can be made for pasture renovation
strategies and species selection,

Slope and erodibility

Less than 10% of the high rainfall tableland ar-
cas are arable (Le. where the risk of erosion from
cultivation is minimal and cropping 15 an option).
The balance is characterised by soil types which in-
clude highly erodible granites and sedimentary du-
plex soils where cultivation can pose a high erosion
risk, particularly when carmied out over summer-
autumn when high intensity storms are likely. In
these erodible environments, pasture establishment
options are limited to surface sowing andfor direct
drilling.

The rankings of pasture types in Table 1 relating
to slope have been strongly influenced by the need
e retain ground cover and, consequently, reduce
erosion risk. Pasture persistence and the main-
wnance of ground cover should be the prime focus
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when considering development options on  the
steeper, more erodible acid soils. Itis futile and self
defeating to destroy existing stands of native peren-
nial grasses when they cannot be replaced by a
pasture mixwre which will he equally persistent
over a wide range of seasonal conditons,

Some areas (e g steep, erodible, acid soils) may
be best not developed at all. but lightly grazed or
revegetated. Where other degradation problems ex-
ist {¢.g. noxious weeds), then perhaps tmber will be
the most sustainable and economic enterprise in the
long term, be it for weed control, harvesting of
clean water, salinity reduction, or long term income
from wood or carbon credits (when and if they
eventuale) (Simpson 1998 Figure 2).

Wer and/or saline areas

From a pasture and livestock viewpoint. some of
our most useful country lies in drainage lines, lower
slopes or discharge areas. These may give the op-
portunity to extend the pasture growing season and
produce green leaf into and over summer, although
these arcas can be challenging and difficult to de-
velop and manage. Again, changes in species (both
native and introduced) provide excellent indicators
of these situations. Trees such as lea  (ree
{Melalewca spp.), black pum (E, aggregata), manna
gum (E, viminalis) and swamp gum (E. ovara) indi-
cate wet areas. A shift in pasture species to weeping
grass, wssocky poa (Pea labillardieri), Yorkshire
fog (Holcus lanatus), paspalum (Paspalum di-
laratum) and rushes (Juncus spp.) also indicates wet
dreas,

Dryland salinity can be detected by changes in
pasture composition, Cocksfoot and white and sub-
terrancan clover thin out and disappear as salinity
levels increase, and are progressively replaced by
more sall tolerant species including paspalum, York-

Table 1. Interactions hetween pasture type, soil factors and long term pasture productivity

Pasture (ype

Sultability to:

Slope

FlaiB l_.lnf]ll.ﬂtalingC

Native (no fertiliser or legumes)
Summer growing (e.g.. Themeda, " o
Bothriochloa, Microlacna)

Mative pasiure plus legumes/
[ertliser(summer growing) L

Mative pasture plus legumes!
fertiliser(year long green natives, s
e.g.. Danthema, Microlagena)

Degraced imtroduced pasiure
dominated by annual grasses e e
and broadleaf weeds

EERFE

Introduced pasture wilh perennial

grass plus fertiliser and legumes EAREE i

Soil acidiry Sonl fertlity
Steecp?  LowE  Hight Low High
ST T & Exhhs T -
LR RS . ER T BEEE LA
EERER LLE L L E LEE T3] LE LR
#* ] = T W
- EEEE ok o REEET

Note: More *** indicates better performance over time, ™Related 10 persistence and production of perennial pasture, grousd cover and

sleepness of Tand Barable ©ambie by direct drlling. Dein only be improved by serial meoens.

ow ncidity - pH above 5.0 CaCly test,

FH|gh acidity - pH below 4.5 hoh top and sub sail. Aluminium above 15% of ial cations.
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Figure 2, Influence of major landscape {eatures on trees versus pastures

shire fog, dryland couch {(Cynodon dacrylen) and
sea barley grass {Hordeum geniculatim),

Land class

The wise manager knows the features of his
natural capital resource, particularly those leatures
which he can modilv, and those thal he can't {e.g.
subzoil acidity, aspect. slope, erc.). Selecung andfor
maintaining those species that match soil type and
enterprise needs and will also provide ground cover
is essential for long term sustainable profit from
pasiures,

Various organisalions have different methods for
classifving land capability, although they all atternpl
to rank the ahility of the natural capital resource 1o
sustain production over time. The various land
classes used by NSW Agriculture and their features
and options are shown in Table 2 (Simpson and
Langford 1996).

High input/high output systems with current
technology options are best suited 1o Class | and 2
country for both pastures and erops. Increasingly, as
you move into Class 3 country, the balance between
agricultural productivity and conservation goals be-
comes more important and difficult to achieve, If
Australian phalans. cannot be reliably established
and managed as the basis of introduced pastures,
then othet introduced perenmial grasses have o be
used (e.g, ryegrass, fescue, cocksfoot), but are un-
likely to persist for longer than 10 years.

The major focus in Class 4 country is Lo main-

tain ground cover. Development and manage-menl
strategies could consider encouraging the veur -long
green native perennial grasses Microlaena and Dan-
thonia, The most economically and environ-men-
tally sustainable method for increasing  the
productivity of native grass pastures in non-anibie
hill country is non-destructive pasture development
and management. This strategy is essential if the
soil is acid (pH below 4.5 in CaClz)

Noxious plants

The most invasive and widespread noxious plani
in the south east is sermated tussock (Nassedlo
trichotora). In non-arable areas on low fertility
acid soils, pasture management must be based on
“keeping clean country clean”. This is a real chal
lenge, but if not pursued in these areas. this species
will wlumately dominate all pasture types, and
revegetation may he the only feasible anid long-term
cconomic option (Roberts 1997 Figure 2),

Balancing pasture type and landscape

There are five major Factors which determine
whether native, modified native or introduced per
ennial grass-based pastures are likely 1w best i
These are land class. slopeferodibility. soil acidity.
aspect and drought persistence. Tahle 1 compares
various pasture types in relation to these factors, and
Table 3 putlines the olerance of individual pasture
species to drought, acidity and grazing. their herb-
age vitlues (based on green leal) and their responscs
1o fertility (Simpson and Langford 1996).



Recognisng and managing landseape cod pasiure diversiy

prage 22

Table 2, Features of NSW Agriculture land classes, and broad options for development and management.

Key Featares

Arable

High Fertility

Minimal erosion risk
Non-acid (pH above 5%)

i Land Class™

Semi arable

Lower natural fertility
Moderate acidity (pH 455
Mederate erosion risk

Lower to middle slapes

Options

Unhimited for both pasture and crop producton 10 seasons
when the amount and distribution of ramfall 1s adequate.
High inpul/high cutput systems should work well,

Irregular cropping

Ground cover and pasture persistence important,
Maintain native pastures or non-destructively develop
le:g. direct drill},

[ Mo arable Omnly sutable for permancnt pasture,
Infertile shallow soils Generally hostile environment for most introduced perenneal
Acidic (pH below 4.5%) Erasscs,
Muoderate to high ¢resion risk Best suited to low input system based on vear long green nalive
Middle to upper slopes Erasses,

Manage to maintain pasture stability and ground cover,

Non arahble

Infertile shaliow soils
Acidic {pH below 4.5
Usually highly erodible
Steep upper slopes

Leave undisturbed to either timber or revegetale.
Lightly graze to mantam existing native pasture/ground cover.
Retire from agnoualiure for conservation

[ NOTES: * Land ¢lasses as per MEW Agricolure: Class | - Arable lamd suitable for intensive cultivation: Class 2 - Arable land suitable for
regular culiivation for crops but not suiled (o continuous cultivation, Class 3 - Grazing land or land well suited to pasture improvement. It

| may be cultivated or cropped imorotation with pasture; Class 4 - Land suitable for grazing bul not for cultivation: Class §

Land unsuitable

tor agricoloure: or 91 best suted to hight grazmg. B pH measured by Cally 1est,

Sustamnability of permanent pastures and land-
scapes nosouth east Australia is directly linked to
maintaining the perennial grass component and
maintaining ground cover. Trying to associate short
lerm productivity (e.g. stocking rate per hectare or
short-term enterprise gross marging) to disguise and
prolong the need for industry structural reform is
naive and ignores the need for a holistic whole farm
approach that is harmonious to the natural resource
base. This latter approach should be compatible
with the broad aims of catchment management. It is
essential that development and management strate-
gics ensure thal el areas of a property are used in
the most effective and sustainable way. There are
five broad based pasture development strategics or
situations which may be considered:

& High input/high output replacement pasture sys-
tems based solely on ntroduced pasture species
ie.g. phalaris, ryegrass, cocksfoot, fescue, clo-
vers) and intensive fertiliser and livestock man-
agement,

e [Degraded pastures based on introduced species
plus weeds, with tow fertiliser and stock man-
age-meni inputs,

® Low inpul systems with lower production po-
tential, based on maintaining native perennial
grasses  (eg.  Danthonia, Microlagra, Poa,
Stipa, Bothriochioa) in association with intro-
duced annual legumes and limited fertiliser ap-
plications.

e Maintaining a pasture primarily consisting of
native perennial grasses (e.g. Bothriachloa, The-
meda, Danthonia, Microlaena) with no fentiliser

or legume inpul,

e Using commercial native grass seed [when
available) to modify or redevelop pastures. For
example, replacing wire grass or annuals with
yvear-long green native grasses (e.g. Danrhonia,
Microlaena),

All of these approaches have strengths and
weaknesses [rom an agronomic, livestock, eco-
nomic and conservation viewpoint. However, most
tableland farms have a diversity of soil types, as-
pect, pasture types and enterprise needs which allow
a wide range of pasture and livestock management
options 1o be utilised. Development and manage-
ment decisions in individual paddocks should not be
made in isolation. Whele farm planning needs to
consider all the factors as a total package and re-
guires management for sustained profitability.

Surveys on the Central and Southern Tablelands
have shown that many pastures classified as “1m-
proved” have a significant component of native
grasses contributing o the productivity of the pas-
ture {e.g. Garden et al. 1993), These surveys also
showed that native pastures with 4 history of “sub
and super” were carrying on average 80% of the
stocking rate of a sown pasture based on introduced
grasses (7 versus 9 dsefha - Munnich er al 1991).
These native grass-based pastures were, on average,
located in soils nearly 10 times more acid than the
introduced pastures (pH 4.1 vs 4.9 in CaClz), and
had only received one third of the fertiliser inputs.
When comparing different pastures the following
points need to be considered:

® ahility to provide herbage of a quality which sat-
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Table 3. Major features of some comman native and introduced perennial grasses
Commaon Botanical Drowght .Euf..'.l-l;:i"*jﬂiE- G.r:mng Herbage Feenlity
name name tnlernce llerance olernce value’ res PN
Kwrmer gro w.:.l:lg'rj
Kangaroo grass Themeda triandra H L-M L L-M L
Redgrass fiathriochiea macra H L-M H M M
I Wirggrass Arishida ramase H H L L. L
Year-leng gr‘e‘una :
Wallaby grass Banthenia spp. H M-HE H M-H M-
Weeping grass Microlaena stipoides H H H hi-H kH
Tussocky Poa P spp. M-H M-H M-H I.-M M-H
Spear grass Stipa Spp M-H M-H M-H l.-M L-M
Introduced”
| Phatans Fhalaris aquatica H L H H H
Cocksfoot Dactylis plomerata M H H M-H M
Perennial ryegrass  Lollwm perenne L-M M-H H H
Fescue Festuca arnndiracea M H M-H M-H H

A ; T : o T : ; 3
Herbage value bazed on green leaf. B wative: © Acid tolernce depends on species: I Rankings will vary according 10 vanesy and locanon |

isfics livestock requirements
year,

throughout  the

o suitability to soil type {acidity. fertility, drain-
age, et )

® persistence for ground cowver, crosion control
and profit,

Looking to the future

Trying to manage climate and landscape divers-
ity is challenging. The limited opportunities for en-
terprise diversification away from grazing mean
that, for most sitnations, we have 10 make helter use
of what we've got. We also need o be aware of the
realities of cash flow and long term pasture stability
(PROGRAZE and Farming For The Future are two
programs with this aim).

Longer term, whole farm and catchment issues
{e.g. harvesting clean water, dryland salinity, acid-
ity, pasture degradation, noxious weed invasion,
etc.) are not going to go away, While some of these
issues can be economically and technically solved
now on-farm, others are beyond the resources and
cash flow of many cxisting landholders. Retiring
land from grazing, adopting low inpul/low output
pasture management strategies, revegetation pro-
grams, topdressing lime on acid tolerant pastures to
maintain ground cover, are all current options,
though 1 cannot see their widespread adoption
within the current industry structure and cash flow,

Integrated policies and programs based on cost
sharing or incentive schemes will have to be devel-
oped and implemented if we are to move forward
{Crosthwaite and Malcolm 1999%, As an example,
revegelation programs could be stimulated by creat-
ing a carbon tax credit scheme, and the off-farm
benefits that flow for catchment management (e.g.
salinity, clean water) estimated and used as a basis
to provide discounted loans or grants (o landholders.
Catchment management committees could be pro-

vided with development capital through an environ
mental 1ax on vehicles for targeted regional revege-
lation programs.

The Murray-Darling Basin concept of cost shar-
ing is one T believe in strongly, and the sooner key
issues are identified and strategies developed. the
betler organisations like the Grassland Society can
have a key role 1o play in commumity education and
adoption of sustainable grassland management prac-
tices. It 1s my opinion that, historically, pasture de-
velopment has been primarly based on
replace-ment of existing pastures with high in-
put/high outpul systems, and the landscape balance
has been lost. In our non-arable, low fertility. acid
soi] areas, such sirategies will not be sustainable:
Landscape and climatic diversity must be better un
derstood, and development and management strite-
gies that enahle and maintain permanent pround
cover and species diversity that is harmonious o the
natural resource base pursued {Alexander |996:
Young 1998: Johnston er al. 1999,

I am reminded of a comment made 1o me by a
producer at a field day some years ago. He saild, Tt
seems that I spend about half my time killing plants
thal germinate, grow, multiply and successfully per-
sist or regenerate, and the other half trying o re-
place them with plants that won't”. 1 have heen
pondering the impact of this statement for a long
time and it should make us all reflect on the cause
and effect of what we are doing, where we ure going
and where we would like to be with our landscapes
in the 215t century - a challenge 1o us alll
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