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Hove o happy and
merry Christmas
and a good new
year

Editorial

Weicome to the third edition of the
Austratian Grass and Sedge Study
Group newsletter. | would like to
give a big thank you to Colin
Cornford for volunteering to look
after the seed bank and slide/photo
collection of the group.

I would like to thank all the members
who have contributed to this fine
edition of a newsletter. | would like
to apologies to all those who sent in
article or requested information to
the Study Group | can't publish all
your articles or information
requested but they will appear in
future editions.




I was contacted from the Sunraysia
Oasis Botanical Gardens about the
a possible project involving a future
garden of grasses and sedges for
gardens. | hope that some members
will help with the project. Other
Study Group Leader have been
approached about growing plants
for the gardens.

There are some resources that the
study group is after that we need. If
any one can supply these resources
or know were one can get hold of
the resources that are needed by
the study group please get in
contact your help will be much
appreciated

Looking forward in hearing from you
soon bye for now

Matt Pearson

Sunraysia Oasis
Botanical Gardens

Sunraysia Oasis
Botanical Gardens has
approached the Study
Group for the
assistance in the
creation of feature
garden to show a the
different grasses and
sedges and rushes that
are found in Australia.

Presently the Sunraysia
QOasis Botanical
Gardens has made an
offer for me to visit the
gardens and to be
further informed about
the actual mechanics
of the project.

| would like to know
who might be
interested in the

becoming part of the
project. From my
understanding we will
be asked to be a
supplier of information
mainly on the following
points

Gardens design

Supply of seed

Supply of
information

Possible supply of
plants

If you believe you are
able to contribute to
this project in any form.
It will be much
appreciated. It doesn't
matter what skills you
have or don't have. All
skills will be much
appreciated if
gardening or
administrative or other
support skills. The
Sunraysia Oasis
Botanical Gardens
project will allow you
develop skills in areas of
garden design to
garden administration
propagation of grasses
and sedges the list is
endless.

If you are interest in
becoming a part of the
project please getin
contact with me on

2

any or all of the flowing
mediums

Phone:
(home) (085) 582 646 ™

{work + answering machine)
{08) 8364 5514

Fax: (08) 8364 5516

Postal P.O. Box 2089

Normanville
SA 5204
E-mail: mpeason@dove.net.qu

A question of ... Can you help ?

A Victorian member from the lakes
district is after some seed of

Arishida behriana.

Anocther member from near
Shepparton is after some ready
grown plants to be used as lawn.
The member is after information on
the best grass to be used. Also they
would like to know is there a
supplier near by or can they
purchase the ready grown plants by
mail ?

You may send your responses to

P.0. Box 2089
Normanville
SA 5204

For member use a herbarium will be
stated up to collect grasses,
sedges, rushes and reeds. The
main function of the herbarium will
be identification purposes for the
members o use. Along with giving
the group the ability to display
grasses and grasses, sedges,
rushes and reeds at flower show,
SGAP conferences, and at other
event for SGAP members. Further
information can be sought from
myself at the address mediums
given previously.
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SEED BANK.

The seed bank for the Study Group is now held by Colin Cornford whose address is:-

16 Eldorado Street,
Bracken Ridge,
Queensland, 4017.
Ph: (07) 32698256

Any requests for seed or donations of seed to the seed bank should be forwarded to
Colin at the above address.

A current seed list is shown below.

AND SEDGE STUDY

Chlornis truncutu

Danthonia  caespitosa

" geniculata (Melbourne garden)
geniculata (Frankston)
longifolia

setacea (large form)

setaceu (fine form)

Dichanthium sericeum
Echinopogon ovatus
Erugrostis trachycarpa

Festuca asperula

Microlaena stipoides
Poa morrisit

Mixed Poa seed - P. faweettiana }
P. phillipsiana } From
P hiemata  } Mt.Buffalo Vic.
P. costiniana }

Stipa eleugantissima
Stipa scabru ssp. falcata




HO RARY.

Colin has also very kindly offered to care take the photo library for the Study Group.
Any photographic records of grasses and sedges you may have, and can spare, would
be appreciated. Colour slides named if possible are preferred for ease of display to a
group of people.

Slides and photos can be forwarded to Colin at the address shown for the seed bank.

THEMEDA SEED - WHICH DOESN'T GEMINATE
By NICK ROMANOWSKI

There are two possible problems that with Themeda seed which doesn't
geminate. It could be dead seed to start with; Perhaps too old (although it
could be OK for the at least two years), or stored in a too warm an
environment where by it dried out and dies quickly, or it may of been harvest
to early so the seed was never able to fully “"ripen".

If none of these are the case, the seed is easy to germinate at around 20°C
and should give a high germination rate. It usually can do with a dry, cool
dormant period of approximately three to four months before planting,
although this varies between populations. If fresh seed is planted in Autumn it
may rot or be eaten by ants long before it is ready to sprout, so planting is
problealy best delayed until Spring.

s




Polination of Danthoria pallida

with bright red stamens and purple stigmas.
By Nick Romanowski

Firstly, no one really knows for sure that all grasses are wind-pollinated, because
there have been very few studies done anywhere in the world on this. Over the past
few years, it has become increasingly obvious that some other traditionally "wind-
pollinated” groups are anything but. For example, the primitive group of cicada
families 1s now known to be pollinated mostly, perhaps even entirely, by beetles.

Among grasses, it is certainly likely that those which form extensive stands in open

areas can be wind-pollinate successfully. Yet other grasses (most cereal crops raised
by humans are a good example) are self-pollinated, and cross-pollination with other
plants 1s uncommon in these species although it does occur to varying degrees.

There 1s no reason to think that grasses cannot use bright colours to attract pollinating
insects, even if this is only a way to increase the amount of fertile seed set, rather than
the main source of pollination. This would certainly be useful to grasses such as
Danthoria pollida which grow in woodlands, so their pollen may not be blown around
as freely as that of grasses in more open areas.

However, there are other grasses from overseas which have brightly coloured flowers,
yet grow in places where there should not be any problems with wind-pollination. For
example, Wildrice (Zizania aguatica) is found on open shorelines of lakes, usually in
dense stands. Yet the flowers of the population I grow of this species have flowers
which vary from lime-green, to pink, to a rich deep purple, all with bright-yellow
stamens. If they have an insect pollinator in their native habitats, it is certainly not
essential as each colour form and variation can also self-pollinate. As the seedlings
mostly come true to the parent type, it is obvious that there is not any easy way to
explain the colour variations.
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GRASS GENERA OF THE WORLD -
INTERACTIVE IDENTIFICATION AND INFORMATION
RETRIEVAL

(WITH SAMPLE ILLUSTRATIONS FOR SCREEN DISPLAY)
March 17 1993
L. Watson

Taxonomy Laboratory, Research School of Biological Sciences
GPO Box 475, Canberra ACT 2601, Australia
Telephone +61 6 249 4666 Facsimile +61 6 249 4437

M.J. Dallwitz

CSIRO Division of Entomology
GPO Box 1700, Canberra ACT 2601, Australia
Telephone +61 6 246 4911 Facsimile +61 6 246 4000

General introduction to the data and program

The system provided here applies the interactive identification and
information retrieval program INTKEY to descriptions of grass genera
maintained under the DELTA system in the Taxonomy Laboratory of the
Research School of Biological Sciences at the Australian National
University (Watson, Dallwitz, and Johnston 1985, Watson 1987, Dallwitz
1980, Dallwitz and Paine 1986). It is supplied as MS-DOS files
containing the program and data, plus sample illustrations; a complete
set of natural language descriptions, a list of species examined
anatomically (SAMPLE.TXT), source references (REFS. TXT), a summarized
classification (CLASS.TXT), and details of other INTKEY packages
available from this address (DATASETS.TXT). The package was first
realeased with a booklet of illustrations, 'Grass Genera of the World

- [llustrations of Characters, Descriptions, Classification,

Interactive Identification, Information Retrieval' (Watson and

Dallwitz 1988). This is still available from Watson at A$40, and is
supplied with disks containing the latest versions of the files. The

version provided here uses the new INTKEY program. This incorporates
many superior features, including the capacity to display

illustrations.




INTKEY offers taxonomic research features which are lacking in less
sophisticated programs. Its facilities include direct handling of
numeric values, which therefore do not have to be arbitrarily ranged;
the ability to alter the treatments of unknowns, inapplicables and
overlapping values, as required for different applications; retrieving
text information (exemplified here by synonyms, references etc.);
restricting operations to subsets of characters or taxa; defining
keywords to represent subsets of characters and taxa; locating
characters by included words, and taxa directly by name; specifying
‘character reliabilities’ appropriate for particular purposes

(rendering practical the calculation of "best' characters for large

sets of characters and taxa); obtaining lists of taxa possessing or
lacking particular attributes or combinations of attributes; preparing
lists of taxa uncoded for particular characters or sets of characters;
listing similarities or differences between taxa (with the ability to
vary the interpretations of "similarity' and 'difference’);

describing, comparing, contrasting, and diagnosing taxa, in terms of
specified sets of characters; and extracting special-purpose subsets
of the data. The program handles large sets of data, as exemplified by
the present one, with acceptable response times.

The program permits screen display of pictures to illustrate taxa and
character states; however, the planned facilities for labelling the
illustrations, for selecting rationally among those available for a
taxon (habit, spikelet morphology, leaf blade anatomy etc.), and for
selectively enlarging parts of a picture (zooming in) are not yet
incorporated. We are concentrating at present on the scanning of
suitable pictures, which will subsequently be labelled and grouped as
appropriate, for example for contrasting character states. The sample
you have been sent is restricted to about 230 line drawings,
comprising illustrations from 'Grasses of Southern Africa’ (Gibbs
Russell et al 1990); plus a small selection of photos on a separate
disk. Numerous coloured and black-and-white photos illustrating
spikelet details and leaf anatomy have already been scanned, and will
be made generally available on CD-ROM in due course.



Where to get copies of pamphlets
and items that appear in the
last newsletter.

Most of the items that appeared in the last newsletter can be found at the Mount Lofty
Ranges Catchment Centre in mount Barker in South Australia. The address for the
contact with for contact is as follows

Mt. Lofty Ranges Catchment Resource Centre
5¢ Cameron St

Mt. Barker

SA 5251

The main type of items that I get from the Mount Lofty Ranges Catchment Program is
the are pamphlets and the identifiers seen in publication as well

My other sources of items that are for the newsletter is from article or information
that you the members provide me with. Some of the information that 1 have been
provide with dose not come with any sort of references where or when it appeared in
a newsletter or magazine with out any identification of where it may be from. In the
last edition I had few inquiries about the "Salinity Threatens Plants in Victoria's
Freshwater Wetlands" Thas particular article came from a find who told me it came
from a Victorian publication called Saltwatch that was published in 1993. In most
cases I do try to give you a chance at writing to the organisation concerned for more
information.

So if you still want to send in an article please remember to have some form of
contact information for me to put in with the article.

CAN YOU FILL THIS SPACE

WITH AN ARTICLE

s
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Recognition (ot to scaie)

Juncaceae family

/
/ Inflorescence:
/ Loose panicle {left)
or cymose {right)

branching clusters of
capsules containing
many tiny seeds

- Stem cutaway: i
cylindrical, note H
i striations (ridges); H
and continuous or : . e
interrupted (gaps) ) ~
pith. 5 ~
~
e
rd
~
Cataphylis:
basal sheath-type
leaves
Grass-like
leaves

Creeping
roolstock/rhizome

Taller Juncus species

Shorter Juncus species

Gramineae family

Growth either by: side shoot expansion
of basal root mass; rhizomes; or stolons.

5_’_“ P spikelet
l
|

7

inflorescence
{flowering part) %
spike, racema or panicle -/

1

¥

l
l
l
1
L

—_— H ‘ /

linearleaf blade | " "{
(no stafk) Vo 4 [ hollow stem
i /
leaf node -—A.-! 'f/
Ty ,
(swollen | ' |
base of b T it
sheath) w7 leaves alternate
i / P
tillers B ' stolon
side shoots SR LY surface stem
LN A rooting at nodes
¢ » g b . . J
e - \,’,r\/‘\‘)‘(\(
rhizome /': g & '
underground ste. Ry ”\'\r\ ‘

usually fibrous roots

Cyperaceae fami l}(/arious inflorescences

i1/
o
/' Lf;"/

BN ’
;M ,]'.\ .
' rhizomes

Schoenoplectus pungens Eleocharis acuta

o’

creeping rootstock

Cyperus vaginatus

varying leaf forms
often scabrous
(rough to touch)

grass-like leaves

creeping
rhizomes

creeping rootstock
woody rhizomes
Isolepis nodosa

Cyperus qunnii Isolepis cermnugc

as




ative Plants

sedges, rushes,
bulrush and
grasses.

atercourses

The purpose of this Sheet 15 to aid recognition of some impor-
tant watercourse plants. Where to find them
Many you will know by sight .. some you may have over-
looked.
Accurate identification of particular species may come with
practice. A botanical key or personalised card file with dried
specimens would help you achieve this. The State Herbarium
and field naturalists groups can also assist.
Aquatic and semi-aquatic plants play a key role in providing
habitat for watercourse animals (birds. insects. invertebrates.
etc.), reducing water temperatures, absorbing nutrients and
stabilising the batter zone of watercourses and dams. Some
iire also spectacular water landscape plants. i

|
Buffer ! l Bufter
1
Zone Ba

M 'he colour photographs feature only some of the Juncaceae « Bank
(rushes). Cyperaceae (sedges). Typhaceae (bulrush) and Batter Stream Bed Zone Batter
Gramineae (grasses) that you may encounter throughout the Zone Zone
Mt Lofty Ranges of South Australia.

The Riparian Zone

The Cyperaceae family are the The Juncaceae family are the The Typhaceae family are the
sedges and ‘hyphenated’ rushes ‘plain’ rushes {in Latin, ‘juncus’ bulrushes, sometimes called
nd sedges (e.g. club-rush, bog- means ‘rush’). cumbungi.

sh, sword-sedge); mostly

, i Only one — Luzula, a woodrush ~ You will probably be familiar with
perennial grass or rush-like herbs. is not called a Juncus. It has their tall (1-2 metres), erect stems.
Only a few are actually called grassy leaves with hairy margins. topped with brown cylindrical heads
Cyperus. Most rushes have branching amongst masses of strappy leaves

The form of the flowerheads (inflores-

(cymose) or toose panicle
cences) can be—

From this cosmopolitan family, two
flowerheads.

species are found in SA —

panicles umbels o 3 T. domingensis, with narrow leaves
‘ A #\‘/ and spike: and T. orientalis. with
} Mo 2 £ broad leaves and spike.
<// / { * // However, field identification can be
/ ‘ ;8' / uncertain.
/ '/
/ 1y
spikes l} ‘4#
iStatkiess) (with stalks) L

The Gramineae family are the
grasses. Phragmites australis
{common reed) is a tall (2-3 m).
e tassel-topped water and waterside

T
N

/ / grass ... from the same group of
: ) . . plants as the bamboo from south-
solitary spikelets capitate (a head). Numerous tiny seeds are con- ern Europe and Asia and pampas
tained in capsules on the ends of grass from South America.
. branches.

The annual Agrostis avenacea (a
blown grass) is seen in mid-
summer as waterlines recede.
Amphibromus species (swamp
wallaby-grasses), though perennial,
behave similarly. Other native
grasses, though not semi-aquatic,
or in clustered spikes tight against Most tall Juncus are leafless, but can be found adjacent to catch-
the stem. The stems are solid, the few small rushes have flat or ment wet areas. A few are illus-
hollow and/or often triangular. cylindrical leaves. trated.

/

/

The stems are cylindical.




Propagation

Creating conditions for natural regeneration is best

D - Division. Divide established plants in spring.

*

S — Seed on site or in moist potting mix in spring-summer.

e Cyperaceae family Baumea, D; few fertile seeds.

= Juncaceae family
» Typhaceae family
» Gramineae family

Carex, D or S. .

Cyperus, D or 8§; C. vaginatus and C. gymnocaulos proliferate® (C. gym. few fertile seeds).
Chorizandra, D. Not illustrated. :

Eleocharis, D or S.

Gahnia, D or 8; difficulties with both. ?

Isolepis, D or 5; /. inundara can proliferate®.

Lepidosperma, D (have a set-back period) or 8§ (dormancy and/or extended germination in dark,

moist situations).
Schoenoplectus, D or S.

DorS.
D or §; very fertile wind-blown seed.

Phragmites, D; few fertile seeds.
Others grasses illustrated, B or S (seed dormancy periods for Stipa, Themeda and Danthonia).

* Proliferate: some weeping
flowerheads have the
ability to take root due
to adventitious leaf buds.

Cyperus vaginatus

Given that our Hills watercourses are precious to us, we should guard against introducing alien (introduced into a

region from elsewhere in ‘Australia) species from the plant families listed in this Sheet.

There are some which could be a threat to the balance of native indigenous (naturally occuring in a particular region)

species. Many are a problem in interstate wetlands.

Do not accept unidentified species from friends and. should you purchase from a retailer, ensure the species is from

your region.

Collect local seed and plants, but only with appropriate permits and permission.

Text and concept
Photography
Original drawings
ldentification
Sub-editing
References

Robert Myers, PO Box 250, Birdwood SA 5234

Greg Pearce

Jason Carter (and logo, in consultation with John Nowland Design)

State Herbarium and Rosemary Taplin

Rosemary Taplin

Jessop, J.P. and Toelken, H.R., Flora of South Australia, Part 1V, 1986, Government Printer
Jessop, J.P., ed, AlList of the Vascular Plants of SA, 1993, The State Herbarium

Dashorst, G. and Jessop, J.P., Plants of the Adelaide Plains and Hills, 1990, Kangaroo Press.

There are interstate-biased publications on wetland plants which may be useful for species which we share with them.
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- Dr Ridsdill-Smith said the long-term
survival of grasslands depended on bet-
ter pest and disease control, but barriers
had to be overcome if research and new
technology was to be developed and
accepted by farmers and environment-
alists.

Unfortunately, environmentalists
often see agriculture as a major threat to
natural environments. This puts plant
production scientists under suspicion so
that they are not accepted as credible
authorities on environmental impact
issues.

‘This credibility gap needs to be over-
come,” Dr Ridsdill-Smith said.

‘Agricultural scientists have a signifi-
cant and valuable role in helping to
develop environmentally sound control
mechanisms for pests and diseases of
fragile grassland environments in dry
and wet zones, deserts and hill lands.’

Dr Ridsdill-Smith also said most
farmers probably underestimated the
full impact of pests and diseases on their
pasture and animal production.

‘Lack of understanding about pest
problems is not only a failing of farmers
and their consultants,” he said.

‘It is also a problem with politicians
and science administrators preoccupied
with short-term problems and current
budgets.’

A study by the Australian Wool
Corporation has indicated that pests and
diseases contribute to losses of up to 10-
20% of animal production from
Australia’s grasslands.

“This translates into big money,” Dr
Ridsdill-Smith said.

Every grassland region in the world was
represented at the International Grassland
Congress held in February in New Zealand
and at Rockhampton, Queensiand.

More than 1300 scientists from about 100
countries discussed ways of cooperating
on tesearch of international significance.
The articles on these pages are based on
papers presented at the congress.

Congress organiser, Dr Barry Walker,
says grasslands cover 50% of the world's
land area and are a vital resource for the
world's people, supplying most of their
food and much of their clothing. He says
the importance of grasslands has been
long underestimated by the world’s econ-
omists and politicians.

Issues addressed at the congress includ-
ed the impact of deforestation; the preser-
vation of biodiversity; the use of pastures
in mixed cropping systems; sustainable
pasture management; pest and disease
control; climate change and the value of
tropical legumes.

‘And it doesn’t take into account the
more insidious, ongoing damage from
pests and diseases which affects things
suich as feed quality.

‘We estimate that pests and diseases
could cost up to one billion dollars in
lost production each year in Australian
grasslands.’

Dr Ridsdill-Smith also warned that
pests and diseases affected the sustain-
ability of grasslands.

‘Severe pasture run-down due to
pests or diseases can lead to loss of
desirable pasture species and to erosion
problems,” he said.

‘Current control mechanisms may
also reduce the survival of beneficial
natural enemies or lead to contamina-
tion of soil and water.”

Pests and diseases appear to cause
more damage in the
Hemisphere

Southern

than the Northern

Hemisphere. This is because many of
the sown pasture grasses and legumes
came from the Northern Hemisphere.
Pests and diseases have therefore devel-
oped in the absence of adapted natural
enemies and controls. Australia’s high
climatic variability increases the impact
of the damage.

Dr Ridsdill-Smith said a long term
view was needed in focussing research
on the problems of pests and diseases.

Integrated pest management

There is a pressing need for effective,
integrated pest management programs,
particlularly in light of the recent with-
drawal of DDT and the desire of both
farmers and the community to reduce
the use of chemicals on pastures.

‘The most urgent research need is to
design integrated pest management sys-
tems that are based on a better under-

1. The whirlyglg mite {Anystis

of the rediegged earth mite.
2. Redlegged earth mite
(Halotydeus destructor)..
3. Blue-green aphid
{Acrythosiphon kondoi).

ECOS76 WINTER 1993 9

wallacei), an introduced predator



5
#° looking at developing resistant sub-

clover varieties while another group is
trying to learn more about the biology of
the mite, including its sexual behaviour.

CSIRO is collaborating with the
Western Australia Department of
Agriculture, the University of Western
Australia and the Cooperative Research
Centre for Legumes in Mediterranean
Agriculture in an effort to develop pas-
ture legumes resistant to this mite.

‘The best thing about this research
program, supported also by the Wool
Research and Development
Corporation, is that all scientists
involved in the program are communi-
cating with each other, no matter which
organisation they belong to,” Dr
Ridsdill-Smith said.

‘Which means we should be able to
solve the problem of this costly mite
much sooner.”

Dr Ridsdill-Smith said research held

many opportunities for solving pest
problems, especially with the new teclh-
nologies available such as molecular
plant biology. For example, using
advanced genetic engineering tech-
niques, a variety of chemicals could be
put into pasture plants to make them
less susceptible to pests.

‘However, control will still depend
largely on more traditional approaches
such as the use of management systems,
classical plant breeding techniques and
biological control,” Dr Ridsdill-Smith
said.

‘These approaches need to be based
on a thorough understanding of the
pests' biology and ecology.

‘It is seldom that a simple method
can be developed quickly to solve
important pest and disease problems.

‘We have the research skills in
Australia, but we need basic support to
do biological studies and then integrate

the strategies developed by different
workers,

‘Pests and diseases, and their effects
of grasslands, need to be given higher
priority.

‘A longer term vision is needed to
protect our valuable grasslands for
future generations of farmers.’
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news for grassland economles"

world such as southcrn Austraha, Canada, northem Europe, Russia,
north America, South Africa and China. Conversely, these changes =
could also disadvantage lower latitude regions such as northem e

Australia, south east Asia and northern Africa.

The advantage for grasslands from predlcted global changes arises .
" - from increased carbon dioxide being available for plant growth. At low

latitudes, however, plants are being grown near the limits of tempera-
ture tolerances and global warming may add to their stress.

from warmer temperatures and longer growing seasons. -

United Kingdom scientist Dr Martin Parry from the University of
Oxford has combined climate change scenarios with crop yield models.
The results have been further incorporated into a world food trade
model to predict changes to world food trade by the year 2060,

Parry argues that what happens to the cropping industries with global
changes will also ultimately affect grassland economies. For example, if

there are decreases in crop production as a result of climate change then,

we might expect food crop prices to rise. In turn, crop production may
expand into current grassland areas.

On the other hand, increases in food production may lead to reduced
food prices and an increased status for grasslands. At the same time, it is
reasonable to expect that if crop yields are improved then grassland
yields and carrying capacity will also be improved.

Parry’s analysis suggested a possible world crop production decrease
of between 1-5% might occur as a result of climate change. Estimates
of increases in cereal prices resulting from such a reduced production
vary from 25 to 150%. Most of the decreases would be felt by develop-
ing countries where more pressure would be put on grassland areas.

Parry also predicts that the number of people at risk from hunger will
increase with climate change, unless there is full trade liberalisation by
2020, With a full trade liberalisation in agriculture there would be more
efficient resource use, leading to a 3.2% higher value added in agricul-
ture globally and a 5.2% higher agricultural GDP in developing coun-
tries (excluding China). This means 20% fewer people at risk from
hunger.

On the
other hand, plants grown in mid to high latitudes are likely to benefit

Of colrse; as Parry says, these results are not'd forecast of the futute
The conclusions are very uncertain due t6 a lack of information on pos- -~
sible. regional climate change, the effects of technological change on -
aguculturc, and trends in demands and’ populatlon growth. But onlya - -

- complete sceptic could ignore the direction change might take.

Dr Barney Foran, who summed up the issues of the International
Grassland Congress for developed countries, says we must plan for the
anticipated competition betwcen grasslands and. crop plants and for o
likely-land use conﬂlct :

. “The key lies in developmg ﬂexxblc and adaptablc opuons for manag— .
ing grasslands,’ he says.

“These opuons must be both economic and envxronmentaﬂy frlendly Ll
in the long term.’ ’

An eatly step toward reaching this goal for the World s rangelands was
the formation of a Global Rangelands Modelling Network at the
International Grassland Congress. This network, part of the Global
Change and Terrestrial Ecosystems project, is being coordinated by
Stafford Smith.

“The aim of the network is to get scientists from around the woxld
working together to look at the effects of global change on the world’s
rangelands and how these can be managed,” Stafford Smith says.

“We will use a modelling approach to try and integrate as many fac-
tors as possible to look at the effects of global change on human activity
in rangelands.

‘Our ultimate objective is to be able to provide options to managers
of rangelands that will work to keep their business profitable and the
rangeland environment protected.’

The results will also have important implications for political systems
at the local, national and international level.

The key to the survival of the grasslands seems to lie in coping with
the present crisis while keeping an eye on likely long-term changes.

‘In the face of global change, droughts and tough economic times,
grassland managers and scientists need to develop economic strategies
and quality products,” Stafford Smith says.
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standing of the biology and ecology of
the pests,' Dr Ridsdill-Smith said.

‘Current integrated pest manage-
ment programs in Australia are spas-
modic and fragmented, -

‘Where chemicals are required, they
should be specific to the pest targeted
and applied at the right time for that
pest.”

Dr Ridsdill-Smith said that while
chemicals would always have a role to
play in pest control, especially with
unexpected outbreaks or establishing
pastures, they needed to be used more
effectively and less indiscriminately.

‘Many farmers are spending big dol-
lars on pest control that may not be nec-
essary,’ he said.

‘About half a dozen pests cause the
majority of the problems and a better
understanding of their biology will help
us plan better management systems.

‘Most farmers don’t react to pest or

disease infestation until extensive pas-
ture damage is obvious. Then it is too
late and they use chemicals when it
could have been avoided if better con-
trol techniques had been used at an ear-
lier stage.

‘Farmers, consultants and advisers
need to appreciate the complex life-his-
tories of pests and diseases and the need
to recognise problems early on.’

Dr Ridsdill-Smith said better infor-
mation was needed to plan more effec-
tive control of pests and diseases. The
information needed includes:

* simple methods for assessing the
populations of pests and diseases;

e accurate estimates of the direct
impacts of pests on pasture production
under different seasons, soils, pastures,
climates and farming systems;

* the exact costs of controlling pests
and diseases;

» a description of the distribution of

pests over time as well as space;
indirect
impacts of pests, such as effects on soil
erosion and soil fertility;

¢ better knowledge about the natural
controls of pests; ,

¢ better understanding of the key
interactions between beneficial organ-
isms and pests and diseases; and

e the social impact of repeated pest
attacks on farmer attitudes.

‘Research needs to be integrated and
organised better across organisations,’
Dr Ridsdill-Smith said.

The current research program into
the redlegged earth mite is an example
of cooperation headed in the right direc-
tion. This pest causes production losses
worth $200 million a year to southern
Australia’s legume pastures.

Research is being carried out in all
southern states on ways to combat this
pest. One group in Western Australia is

o measurements of the

Global change:

house gases, and soil under grasslands stores as much carbon as
soil under forests.
* Today, however, many of the world’s grassland economies are affected
* by tough economic, ecological and political conditions.

Rangelands, which cover more than half of Australia’s grazing lands
and include most of its native grasslands, are particularly threatened by
harsh seasonal conditions, poor market prices and the environmental
dangers of soil erosion and weed invasion,

CSIRO scientist Dr Mark Stafford Smith says that the issues facing
Australia’s rangelands are similar to those facing other grasstand regions.

‘Productivity is relatively low, the climate unreliable, and there are
often complex land use issues,” he says.

"There are also strong environmental concerns abour the damage
being done in some areas by high stocking rates or poor management.’

Dr Stafford Smith believes that the survival of Australia’s rangelands
relies on adopting the economic theory behind innovative industries in
variable business environments.

“These industries develop clear long-term goals, focus on product
quality, avoid high debr levels, deal constructively with errors, and
maintain a high level of innovation in order to keep ahead of society’s
environmental expectations,” he says.

‘Australia’s commercial livestock industry needs to take on a product
approach to identify a distinctive high quality rangelands product.
Something like free range chemical-free beef that can also meet the
highest possible environmental standards.’

Stafford Smith’s colleague, Dr Barney Foran, agrees with the need for
high-quality products from grasslands in developed countries.

“The key to our future management of grassland areas lies in produc-
ing high quality products,’ Foran says.

‘Instead of flooding world markers with food products that poor
countries can'’t afford, we should be developing the highest quality live-
stock products.

“The real challenge for grassland scientists, after developing a product
image and specifications, is to design the grassland system which might

G rasslands are ‘almost as important as forests in cycling green-
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might attain the product goal, without going bankrupt in the process.’

Global change _

A range of longer-term issues are also of concern to grassland farmers.
Predictions of future changes in the global environment are uncertain,
yet scenarios of climate change could have large impacts on the world’s
grassland economies.

Global change and its interaction with grasslands was one of the key
themes of the International Grassland Congress earlier this year which
brought over 1300 grassland scientists from more than 100 countries
together in New Zealand and Australia.

Global change encompasses much more than climate change. Tt
includes changes to the concentration of atmospheric gases such as car-
bon dioxide and other greenhouse gases. It also includes changes in land
use, as driven by economic, population, technological and social pres-
sures.

Stafford Smith says that global changes are already happening all
around us.

‘However, our understanding of their causes and our ability to adapt
to predict their consequences is limited,” he says,

Much has been made in recent years of atmospheric climate change
and the 'greenhouse effect’, but there has been limited research or dis-
cussion about the likely effects of global change on land areas, like grass-
lands.

That is one reason why the United Nations-endorsed International
Geosphere-Biosphere Programme (IGBP) has established a core project
on Global Change and Terrestrial Ecosystems.

This project, with headquarters ar the CSIRO Division of Wildlife
and Ecology in Australia, but also involving many other organisations
around the world, aims to predict the effects of change in climate,
atmospheric composition, and land use on land-based systems such as
agricultural and forest production systems.

Scientists predict that global warming, and climate change linked 1
this, could bring advantages to the mid to higher latitude regions of the
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" achieve it, and then to chart the multiple/pathways by which a farmer




