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Harvesting and sowing native grasses
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Summary: Increasingly Australians are interested in using native grasses because of both declines
in productivity and persisience of exotic based pastures, and a recogaition of the ecological and
{economic advantages of using native grasses. These benefits are greatest in low rainfall arcas or in
| areas where land values are also low. With increased interest in using native grasses there is a need
im develop approriate harvesting and sowing systems, Whilst the advent of non destructive harvesi-
{ing technologies such as the brush harvester has removed the problems associated with native spe- |
icies producing seed periodically over long peniods, seed sources are often low yielding and of
| variable quality. Since commercialisation of a few broadly adapted species has been achieved re-
cently, this mmdustry relies heavily on seed harvested from nawral stands. Significant advances in
both seed vields and quality could be gained from development of management plans lor natural
stands specilically for seed production using relatively low mputs. With such management, rela-
tvely pure seed samples may be obtained, making cleaning and processing largely unnecessary
and thus reducing the cost of seed. There is no prescriptive advice {or sowing native grasses. Since
interest in native grasses has only recently gained momentum, little technical information is cur-
rently available. As native grasses are being vsed not only for o number of different purposes (pas-
toral, revegetation, amenity and ormamental) but also over a tange of ¢nvironments, wehnigues wall
vary not only between but also within species. Principles for pasture establishment should. how- |
lever, be simple and of low ¢ost in order 1o retain the low input advaniages of using native grasses.
| This paper deals with the current seed harvesting techniques and outhnes the ways 1in which native

| grasses are currently being successfully established.

Imerest in the use of native perennial grasses is in-
creasing rapidly (Waters and Noad 1996; Loch er
al. 1996, Dowling and Gardén 19903, This interest
is no longer confined to the pastoral industry as
other industries begin to recognise the wide variety
of roles these plants can play {turf, amenity and or-
namental purposes) (Loch er all 1996). Tradition-
ally, most scientists and farmers viewed native
grasses as low productivity 'weeds' that needed o
he replaced by the ‘new' improved pasture species
from overseas, The cumulative effects of settlement
and agriculture over the last 200 years has been to
extensively modify the dominance and distribution
patterns of many of our most useful grass species
some of which remain only as small remnants. For
example, kangaroo grass (Themeda rriandra), barb-
wire grass (Cymbo-pogon refractus) and fine leafl
tussock grass (Poa sieherana) were once dominant
across eastern Avstralia (Garden & Dowling 1996
Whalley er al. 1978} and Astrebla spp once covered
large areas in NW NSW and western Queensland
(Partridge, 1996; O, 1975). We now realise the
substantial contribution of native grasses towards
pasiure production. In some lemperate areas they

contribute up to 60% or more of the pasture (Mun-
nich er al, 1991; Lodge and Groves 1990). Some na-
live grass-es have been demonstrated lo have
comparable for-age guality to that of exotic species
{Eddy and Garden 1996a; Jones and Murphy 1995;
Simpﬁnn 1992 Archer and Robinson 19887 and thus
priducers are now beginning 1o re-think the roles of
native grasses. There are three major reasons for this
recent upsurge of interest in using native grasses.

Failure of exotic grass species to persist

In particular, in Tow rainfall areas graziers have
been finding that introduced grasses sown as past-
ures are often not only short lived but also lack per-
sistence. In Queenslands alone, almost 500 exotic
species have been evaluated for use in semi-arid re-
gions (Johnston 1990), but few have been identif-
ied as "useful”, especially in terms of their ability 1o
withstand drv periods; As Australia’s niative grasses
have evolved inan environment that is characterised
by low soil fertility and a highly vaniable, low an-
nual rainfall, they are well adapted to persist in our
landscape.
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Low input value

Rizing water tables and associated salimisation,
increasing acidification of agricultural land, con-
unuing soil erosion, reduced waler quality, loss of
biodiversity and weed invasion, are symptoms ol
ecosystern collapse, Whether caused by inappropri-
ate management of vegetation or widespread clear-
ing, these areas have become low in value and
require reduced inputs and maintenance if rehabili-
tation is to be implemented. Native species have low
requirements in terms of nutrients and establishment
cests compared with exaties native species (Wilson
1996: Lodge 1993). These charactecistics have pro-
vided an incentive for government agencies (0 ex-
arming the potential of native species in low rainfall
areas { Waters and Johnston 1998),

Low prces for rural commoedities including
wool and beef and steadily increasing production
costs is galvanising support for these ‘Tow input’
srazing systems. Based on native perennial pastures
bodstered by introduced legumes and modest inputs
of fertilisers, these sysiems have been shown Lo in-
crease profitability by reducing costs whilst main-
taining relatively high levels of produclion
(Simpson and Langford, 1996},

Eeological considerations

Environmental groups have also increased de-
mand for pative grass seed. Rehabilitation of mine
sites and roadsides 15 inereasingly open 1o environ-
mental scrutiny. It is now less acceptable o ‘reha-
bilitaie' a site simply by using a mix of introduced
pasture species. The faster growing exolic species
ure effective in providing good initial erosion ¢on-
tral independent of season and an  aesthetically
pleasing screen, however such works tend 1o cither
deteriorate over time or tequire high maintenance
inputs (Roe, 1996),

The use of exotic species in rehabilitation pro-
grams will always provide a polential threat of in-
troducing weeds (Humphries er al. 1991). Examples
of exotic species that have heen introduced for “use-
ful” purposes are bitou bush (Chrysanthemaides
maniliferay which was original-ly used for sand
dune stabilisation in coastal areas, Johnston grass
(Sorghum halepense) which was brought inas fod-
dor with the st Meet and common prickly pear
(Opeenting stricta) which came alse with the first
Meet to begin a cochineal industry. Such species are
now considered major weed problems.

The ecological benefits of using native species
are now widely acknowledged. Locally adapied
gcotypes, in particular, have a role in maintaining
ecalogical integrity and hiodiversity (Greening Aus-
tralia 1993} and in providing suitable habitats for in-
digenous flora and favna, especially  threatened
species (Foreman, 1995),

Harvesting seed of native grasses

As the name implies native grasses are wild
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types that are hiologically at odds with man’s.efforts
1o domesticate them. Their inflorescences (seed
heads) and seed struciures are far better adapled 1o
natural processes of seed dispersal such as wind,
water and animals than 10 man made seed harvest-
ers, One such adaptation is 10 produce seed progres-
sively along the inflorescence. As the seed ripens it
falls to the ground widening the interval in which
seed has to germinate. Seed head height and size
varies not only between species but can also vary
throughout the growing season for any one species.
Ewen when seed contains a viable embryo, imma-
ture seeds can be low in energy reserves and when
harvested often fail 1o produce a healthy seedling.
The result is only small propertions of mature seed
can be harvested at any one time. If sufficient rain
falls, (or crops are imigated), seed set and ripening
will be protracted although some sgasons seed nip-
ening may be reduced to a two week period (Loch
and Clark 19963, This highlights the imporance of a
goad understanding of the set of climatic conditions
under which viable seed is set,

Native grass seeds often have hairy structures, a
callus or long awns which make seed light, Hulfy
and difficult to handle. These appendages may pluay
i tole in helping to locate the seed in a more suil-
able micre ¢limate and thus aid germination (3il-
cock 1973), Hygroscopic awns are capable of
burving seed of spear grass (Stipa spp.) and kanga-
roo grass (Themeda iriandral whilst the hairy
lemma’s of wallaby grass (Danthonia spp.) is
thought to allow for dispersion by wind and to con-
tral water uptake by the secd. Whilst these strue-
tures and the fashion in which seed is produced
often make conventional harvesting and processing
methods inappropriate they are aduptations that
have aided in survival of these grasses there is a
need therefore for understanding the purposes of
various appendages and implications of their re-
maval.

Because native grasses cannot be subjected to
normal seed processing methods we need to adapt
current technologies to meet the requirements of na-
live grass species. One such technolegical adapta-
tion has been the development and use of the brush
harvester. This is a non destructive harvesting tech-
nigue that allows for multiple harvests of any one
stand of grass and therefore overcomes some of the
difficulties of seed removal, resulling in increased
vields of viable seed.

Muost current Australian maodels of the brush har-
vester are based on the American Woodward Flail-
Yac Stripper brush harvester, developed by Aaron
Beisel in 1981 (Beisel 1983). The success of this
machine in the USA led to investigations into its ad-
aptation for Australian species (Jensen er al. 1993),
These harvesters use a cylindrical brush that rotates
upwards in a metal shroud against the direction of
travel to dislodge ripe seed (Figure 1) The viscous
drag of the rotating brush creates a flow of air that
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Figure 1. Schematic diagram of the basic brush harvester
design (Jensen ef al. 1993 - after Dewald and Beisel 1983).

carries the ripe seed away from the harvest area, de-
positing it behind the brush in 4 suitable bin, Several
different types of the machine operating an this
principal have been developed commercially. Har-
vesting efficiency of brush harvesters depends on
several factors. Scholz (1995) reporied single pass
efficiencies of between 10 to 70% depending on
species, machine settings, prevailing weather condi-
tions, plant density, type of season, degree of ripen-
ing and effects of wind. Harvesting in two
directions or against the wind can increase sced
yields. Various designs of brush harvesters have
since heen developed and are currently harvesting
seed in the MNorthern Territory (Loch and Clark
1996), Queensfand {T. A. Jensen & AL Dobson pers.
comm.), New South Wales (P. Kelly and 1. Rvan
pérs. comm.) and South Australia (R. Myers pers.
comm). Seed vields and efficiency of the brush har-
vester are given in Tables 1 and 2, respectively.

Beater harvesters, originally developed to har-

Table 1. Harvest yields using brush harvester,

Species Total weight Harvesied Seed yield I

(kgh area (ha)  (kg'ha) |
Urachloa piligra 14 {18 4.25
Bothiriochloa macra 5.5 20 RS
Chivrix trincata 6.3 2.5 240
Dichanthium sertcewm 30 348 |30
Microlgena stipotdes 1539 14.0 [ (5
Paspaltdivm jubiflorum 350 3.6 210
Themeda triondra 0.4 2.7 30
Total 219.4

31.4 I

Table 2. Mean forets per inflorescence hefore and alter 4
single pass with the brush harvester,

Species Before After G stripped
Bathrioohioa macra 25 L& 18
Dichanthiim sericeum 19 12 kY |
Microlaena stipatdes 11 3 T3
Themeda triandra 12 5

58

Foak

Figure 2, Hand held native prassseed harvester (Source:

Jensen ef al. 1996),

vest buffel grass (Cenchrus ciliaris) have been used
Lo harvest a wide range of species including Hetero-
pogon, Themeda, and Danthania (Loch and Clark
19961, Whilst they are useful for collecting seed ol
more upright species with tough infloreés-cences
they are not as efficient as the brush harvesters as
most of the seed tends to be knocked to the ground.

Conventional headers have been used o harvest
mitchell grass (Astrebla spp.) for many years. with
an estimated 10 tonnes a year is harvested n
Queenstand (Loch erafl. 1996]. This species tends to
have a high degree of seed retention and therefore
allows high proportions of seed to he harvested in
this manner, Other specics such as Danthenia are
not suited o direct heading but can be windrowed a
few days prior to picking and threshing the dry crop
through a header (G, West pers.comm. ). The generul
application of conventional headers to native grasses
15 however limited.

Handheld harvesters (Figure 2} have alse been
developed in a bid to mechanise the collection of
seed from small areas (Jensen er af. 1994), These
machines wtilise the brush harvester technelogy
where a brush rotating upwards sits an the end of 4
hand-held brushcutter and have been sueccessful in
harvesting sced from many native grasses (E
McGahan pers. comm,).

Innovation and development of new harvesting
technologies is continuing, In 1995 and 1996 sev-
eral prizes in farmer constructed machinery catego-
ries @l Orange National Field Days have been given
to new native grass seed harvester designs which
use suction ("Bushranger” - T. Wilson and 1. Beils
pers, comm.) and suction with beater (“Scorpion” -
Barney's Reef Landcare Group) as their primary
harvesting principle. Field evaluation of these de-
signs is currently under way,

A% we are pow able 1o successtully use different
harvesting methods {or native grass seed, a remain-
ing constraint is the ability to locate suitable grass
stands for harvesting. Whilst the domestication of
native grass species and subsequent commercial
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seed production will ultimately result in greater
quantities of seed being available, only a few native
srass species have been domesticated w0 date
iLodge 1993). Since the domesticalion process is
slow it 1s fikely seed from only a limited number of
species of these broadly adapied ecotypes will be
available.

It is likely that most of the native grass sced
available in the futare will be sourced from nataral
stands of grasses and will be harvested purely on a
ppportunistic basis, Inconsistent management, com-
petition with grazing enterprises and natural sea-
sonal variations can cause considerable variation in
seed production and quality from natural stands.
Annual grasses and broadleal weeds reduce peren-
nial plant numbers and vigour often making areas of
paddocks uneconomical to harvest and the set up of
harvesting machines difficult. Even low levels of
weed seed contamination may increase the moisture
level of the sample, reduce the value of the seed {eg.
noxious weeds) make it unpleasant to handle (eg.
thistles) and increase seed cleaning costs for an un-
certain resull.

A number of seed harvesting programs have
commenced where larpe quantities of seed of differ-
ent species 15 being collected over large arcas
{(Northern Territory, M. Clark: South Auvstralia, R.
Myers pers. comm.) or seed has been collected from
natural stands and sown under irrigation te bulk up
seed supplies (R.D.B. Whalley pers. comm. Torpy et
al 1994). As the potential value of native grass seed
is being realised, land managers (including Rural
Lands Protection Bourds and mine managers) are
becoming interested in setting aside areas for seed
production, either 1o provide a seed source for the
rest of their property or as an extra source of in-
come. Whilst the potential of such stands will be de-
termined by the season, even low levels of
management may improve seed yield and quality if
applied strategically. Management options may in-
clude: fertiliser application, slashing, crash grazing.
burning and herbicide application. Theroretically,
native grasses, whilst persisting in soifs of poor fer-
tility should be responsive to moderate levels of su-
perphosphate  fertiliser 1o increase  secd  head
production (Sileock and Sholz 1996),

Seed quality

The quality of seed harvested from natural na-
tive grass stands varies enormously, Sellers of na-
tive grass seed need o be able 10 communicate 1w
the potential buyer the main guality parameters (M
Farrar pers. comm.). Issues of consumer protection
legistation are also important as the NSW Fair Trad-
ing Practices Act does not permit a seller 10 make
false or misleading claims about his products,

Testing of cultivated species takes place n seed
testing laboratonies according to established species
specific (usually internationally recognised, 1STA)

testing  procedures. Quality 15 defined mainly in
terms ol germination percentage and pure seed per-
cent and arguably to a lesser extent genetic purity,
weed seed number, presence of fungi, hacteria or in-
sects, seed size und perhaps seedling vigour, Germi-
nation and percent purity are not useful measures of
secd quality harvested from natural stands due to
the large variation in seed size between specics, the
refatively high levels of empty Aorets and chafl that
can be difficult to remove and the protracted seed
dormancy expressed by some species. Quality s
beter expressed in terms of how many seeds of what
species are present in each kilogram of seed mate-
ral, provenance, germination percentage of the
main species-and the presence of seed of noxious or
prohibited species. Standard testing proceedures for
native species are being developed. There is also
some debate as 1o whether in 4 seed sumple, “con-
tumination” from anather useful grass species (eg
Cueensland bluegrass seed in a mitchell grass sam-
ple) is disadvantageous when using the seed for cer-
tain purposes (eg. pasture). Thus in some cases
purity may not be an isssue with the sale of native
STAsS,

Conventional seed cleaning techniques do not
work with many native grass sceds because they do
not flow freely and tend to clump together, Weed
contamination and the presence of straw and chaff
cormpound  the problem, Six new approaches 1o
cleaning native grass seed are desenbed by Loch
and Clark (1996), The most promising is that of
agrodynamic conditioning which uses a flow of air
to accelerate seeds to given velocity and separates
them in a momentum discrinination chamber.
Empty and full florets of a number of native species
(Elvmus scaber, Chlorts ventricosa, Paspalidium
spp. Themeda triandra and Micrelaena stipoides)
have been successfully segregated at DLWC,
Cowra, but more work is required to improve spe-
cies range and throughput,

By better management of natural stands to re-
duce weed seed contamination and by refining the
brush harvesting techniques it is possible that some
lines of seed will need only minimal preparation for
sowing through a “chafty” seedbox. Such samples
of seed have been harvested at DEWC, Cowra this
vear both from nursery plots and from natural
stands  of Paspalidivm jubiflorum, Enteropogon
spp. Chioris  venticosa, Microlaena  stipoides,
Bothriochlng macrea, Dichanthinm sericeum, Stipa
higeniculata and Themeda triandra; The Mo Lofty
Ranges Native Pasture Association is currently sue-
cessfully brush harvesting and selling grass seed of
i number of species including Danthonia, Micro-
{aena and Themeda afier only rudimentary cleaning
o remove seedheads and straw (R. Myers pers.
conn. ).

Techniques for sowing native grasses

Special seed boxes that can accurately metre out
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Tahble 3. Native grass sowing options for major climatic zones (Source: Silcock and Schalz 1996),

Rainfall regime
charactenised by,

=500 mm
reliable soil moistune

Establishmem
problems

existing pasture campelition

Methods to overcome
limitations

control exisling pasture with
spraying and cultivation

Technoloey used band seeder, cullivator

= 350 mm
reliable rainfall events

<250 mm
unreliahle rainfill

maintamimg soil moisture harvesting snd maintaning

so1 moisture

reduce runoff; increase
infiltration

ponding water: comrolling
runodf; incresse infillration
discing, pitting, presswheels pionding hanks, contour
[urromws

non flowingfchaffy seed suited to 4 wide range of
species are commercially available (8. Von Pein
pers, comm.). Scholy (1995) describes several ma-
chines useful for revegetation of rangelands none of
which require naked seed to operate.

Although there are many instances of successful
establishment of native pastures from seed the diffi-
culties should mot be underesiimated. Australian
grasses have generally evolved under & Tow distur-
bance-high stress environment and are generally de-
scribed as stress tolerators (Whalley 1996), As such
they demonstrate characteristics such as tolerance to
moisture stress, adverse soil conditions and low fer-
tility but do not necessarily establish casily or com-
pete strongly with other species, Whalley (1926}
further suggests thal selecting native species for
ease of establishment may reduce their ability to
handle environmental stress,

To date large scale establishment experimentat-
ion has been restricted by lack of suitable seed and
therefore recommendations are general and need 1o
be adapted o suit specific requirements: Table 3.
represents the main challenges and sowing options
for each major climatic zone and Table 4. describes
successful sowing technigues for native grass spe-
cies with a high commercial polential,

Below 500 mm rainfall, the most critical factor
is adequate soil moisture but in higher rainfall
zones, competition from annual weeds presents the
most serious challenge 10 the successful estab-
lishment of native grasses, In addition, in these
higher rainfall areas most interest in natives is asso-
ciated with some level of land degradation or mine-
sites where specific soil problems mitigate against
the use of exotic species. In such areas coltivation
may not be possible and soil surface conditions for
seedlings far from ideal (eg. extremes in soil ph,
Roe 1996),

To maximise the chance of successful establish-
ment it is important 10 plan ahead and to have defi-
nite ‘sirategies in place for the pre-sowing,
sowingfestablishment and first year management
phases of the operation (Silcock and Sholz 1996).

Pre-sowing

Silecock and Scholz (1996) and Scholz (1995)

both recommended that sites be chosen carefully
and sced concentrated over small areas 1o ensure
success, Given the high cost of seed (@t least in-
itially) it may be wise (o attempt small areas until
larger areas can be more confidently tackled. Seed
quality is obviously an important issue and will
need to be addressed il the effort and expense of
sowing 15 o be justified. Serious consideration
should be given 1o using local provenance seed
rather than importing seed from distant areas which
are possibly climatically dissimilar, Coats and Van
Lecuwen (1996) outline when 1t may be considered
appropriate o use provenance material.

In higher rainfall arcas, thought should be given
te spraving annual weeds at least one season helore
sowing 1o reduce soil weed seed banks. Spraying
weeds immediately prior to sowing has not always
been effective in centrolling competition, To date
few native grasses have been sereened for tolerance
1o differcnt herbicides and there 1s no unamimiy o
the data o recommend individual chemicals for na-
tive grasses generallly (Campbell and Van de Ven
L996; Kevs and Simpson 1993 Silcock 1991 ),

Sowing

Optimal sowing times will depend upon species
and the likelihood of germination and follow up
rainfall. Each species will have its own optimum
germination temperature Grice ef al. 1993, Silcock
et al. 19907, In general sowing should be timed to
allow the seedling opportunity o flower before
plants enter their dermant phase. This lends 10 mean
that warm season plants. mainly C4 types are gener-
ally sown in spring {(eg. fhchanthivm spp. and
Bothriochloa spp.whilst cool season plants, mainly
C3 types are sown 0 autumn (eg. Danthonia spp.h.
A wide range of species have been found to exhibit
hyrodpedesis, suspension of the germination pro-
cess if there is imsufficient moisiure, as an adapt-
ation 0 eermination under conditions of sporadic
rainfall events. Seed viability and embryo hydration
is maintained and normal germination recommences
provided follow up rain oceurs within a few weeks
(Wart [978).

It 1s generally appreciated that for significant
germination to occur, at least two days of moist
seedbed condiuons are necessary. Two days of
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Tahle 4. Snwing and harvesting options for native grasses of interest in central western NSW (Adapted from YWaters of
il 1997 and Waters and Johnston 1996),

Preferoed soil tvpe

Commenis

Species Lhse
Cammon mame

| Astrebia lappocea Forage
Curly Mitchell grass
Astrehid pectinar Forge!

Barlev Mitchell grass  Rehabilitation

Bothoreen e Bladhn Forage

Furest bluzgritss

Bosthriochlou decipeny Forage!

Finted Mucgrass Fenahilnation
Bothrioc il migcrd Amenity
Redles grass Forge
Chleristrmeaiu Forge

Windmill grass

Cumehopogon refracies Rehabilitation

Barbed-wire grass

Dranthormia caespifore. Fosage

White top

Dianthana finkir Formge

Woallaby gruss

Dianthenica richardsonii Forage!

Wallaby grass Amenity
|

Dhichnthinm sericenm Forage!

Queenaland bluegrss  Anwenity

rgiraria brown Forage

Comton panic

Elvnuy seaber Kehabiltation

Common wheai grass

Enseapoigon gvéngedus . Forage

Boattle washers

Enrerppogon acicwluric Forage

Curly wandmall grass

Micriaena stipudes  Foragefurf
Microkuena Amenity
Panicwm decompisiuen Forge!
MNative millet Fehatalsation

Paspetidien constrcen Forage
Box grass

Themweda rrandra
Kangaron griss

ATnEny

Sources

Heavy grey clays

Heaew grey cliys
heavy red smily

Lo and clays

Low femility loams
ond clays

Loams and clays

Wide range of 201l
1¥pes

Wade range of seil
Ty pes

Clays to light sandy
levams

Clays 1o hight sandy
lonms

clays te light zandy
(ET T

Alkaline ¢lays

Sandy loans & had
red earthi

Witde mnge of sal
IYpes
conrse-fextuned
Lypes

Sincdy loams o
heavy clavs
Acidic sail

Sandy loams o
Toams

Woell drained sandy
to clay soily

Harveslingfsowing® Sources

High p:upumw‘l.hurvemmlc ;
sieed: lang lived: palatable,
withstands moderale geizing
High propomon harvesiahle
zeed, high-seed reiention, with-
stand moderate grasing,

Sticky seed: difficult 1o handle

Sticky seed; dhifficolt to handle

Sucky seed, difficult to handle

Will colonise denuded wreas
readily: daffeult 1o harvest
lasge amount of seed because
of epen anflorescence

Wil recruit readily; needs
Winterspring rain
Wil recrit readily, needs
winler/spnng rin

Will secruit readily; needs
WIR TS PORE Fin

Seeds tend to ¢ling together
making handlng difficult; wall
reeruit and establish easily with
ackedjuitle. SURITEr ki
Post-harvest dommancy (2 years
or more ) seediings appear o be
moisture sensitive; surface sown

Low seed fill, mhay stenle florers

Will readily colonise bare nreas;
oo PIoneEr Species

Harvesang diffiealt because of
open inflorescence

Cooler climase; shade tolerant

Strong post-harvest dormancy
{6 vears) good rehabilitution
Specics

Low geermimation tates

Low numbers of seedke; Spike-

lets predomimantly stenle

Conventional header ond brush |,
harvesterfdrum seeders, aenal,
broadeasy & light harrow

Conventionsl headers and brush |, 4
harvester, hroadeast & light

FLAT |

havrriew
Brush harvester 3
Brush harvesier t
Brush harvester 7.8
Hand harvest: broadeast 9
Brush harvester H
Brush harvesier; broadeast. Tolly B2
band seeder, crocodile
Brush harvester, windrowed, 7,13
Broadcast & light harrow,
bamdseeder
Brush harvester. windrowed: 713
hroadeas & light hrrow,
bandseeder
Brush harvester; broadeast, 0,14, L5
bandseeder & light hamrow
Brush harvester; broadcust 15,14
and lighl hamow
Hand and brush harvester 7.16
Broadcast 4,15
Broadeast 4,% 15
Brush & vacuumn harvester; 717
hydromulehing & broadeast

412,18
Brush harvester il
Hrush harvester 13, 14

I, Waters and Munmich (1995); 2. Bowman (19923, 3, Campbell and Bowrman 1993, 4. Reu {19933, 5. 105 Loch {pers, comm.); 6.1 A Jen-
sep iperd, coweny; 7 Lodoe (1996 8OR DOB Whatley (pers. comm ) 9. Torpy ef al (19%4% 10, G Borschmann and T.AJensen (pers
cevrmme s 11 C, Warers (unpibl, data), |2 Gu5chole (pers. et ), 13, Lodge (19951 14, DS Loch (unpubl. data), 15 Scholz (1995); 16
MoA Murphy (pers. commet 17, Murphy (19930 18 M Clark dpers, comm ), 19 Loch et el (5943

mpist conditions can be achieved from single sign-
ificant fall of rain provided the Fellowing days are
overcast or that moisture is retained by a surface
mulch of organic matter. Rates at which the sail sur-

face dries out are critical. Being non tap rooted
plants grasses also require follow up rainfall to al-
fow development of the adventitious root system be-
fore they can really be considered ‘established’.
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Whalley et al. (1978} found that under average ficld
conditions seminal root systems would only support
a plant for between 6-10 weeks. Whilst these mois-
ture constraints affect the establishment of grasses
in more arid areas, they should generally be easily
met in higher rainfall areas. In summer dominant
rainfall areas with intense summer storms and high
evaporation rates, establishment may be difficult to
achieve with some species.

Where moisture at sowing is likely to be limiting
there may be advantages in using seed which is still
in the floret rather than naked caryopses, Slructures
and appendages attached to many native seeds play
a role in delaying and staggering germination of
seeds protecting some seed from false breaks, Awns,
especially where hygroscopic, aid optimal seed
placement. Themeda surface broadeast late Decem-
ber 1996 on an exposed western site at Lithgow had
established well two months later despite limited
falls of rain over the period.

Ants are important harvesters of seed from the
surface of the soil and are likely to be a problems in
some areas cspecially over the summer months
when they are most active. Surface sown or lightly
buried seed is most likely to be at risk and tregtment
with an insccticide advisable, Two chemicals are
currently registered for this purpose: Bedicarb and
Permethrin. Both have been shown to be effective in
reducing ant theft (Campbell and Gilmaore 1979),

Sowing rates

Because of the large variation in the numbers of
viable seeds per kilogram of seed material, sowing
rates will vary, Silcock and Scholz (1996) suggest a
general sowing rate of between 100 - 200 ger-
minahle seeds per square metre, The greater the
level of expected weed contamination, the less reli-
able the rainfall the greater should bhe the sowing
rate,

Fertilizer application

There is no evidence in the literalure 10 suggest
that superphosphate increases establishment rates in
normal pasture situations. In fact as native grasses
are extremely efficient utilizers of phosphorus in
comparison with annual weeds, broadeasting fertil-
izer could disadvantage sucessful establishment of
native species.

Sowing technologies

Ideally seed needs to be metered out at a known
rate, placed accurately at the required sowing depth
with good soil seed contact. Free flowing native
grass seeds can be sown effectively using conven-
tional seed box metering systems gg. Mitchell grass
and Paspalidium spp. Non flowing chafly seeded
lines need special sowing equipment such as thal
developed by Weideman and Kelly (1996). Similar
designs are available commercially, and capable of
metering out extremely chaffy samples with reason-
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able accuracy. These designs can bhe used in con-
junction with either conventional or direct drnll till-
age equipment.

Egquipment that minimises soil distrubance may
have the advantage of reducing weed competition
by not bringing more weed seed to the surface to
germinate. The “Bandseeder” is a rugged 3 point
linkage, direct drill machine which uses a herbicide
to suppress weed competition. Initially developed to
introduce legumes into existing grassy pastures, if
fitted with appropriate seedboxes may alse have
other applications on rougher country,

There is also interest in sowing native grasses
where conventional tillage equipment has little ap-
plication. Scholz (1995) reviews four different seed-
ing machines suitable for revegetating log littered
woody weed infested rangelands, finally concluding
the ‘Crocodile’ seeder to be the most appropriate.
An Australian design, the ‘Crocodile’ is able 10 be
towed behind o 4WD wvehicle, It com-prises one
pass seeding vperation creating a water harvesting
pit into which seed is placed. Woody weeds are
koocked downand only 50% of & given arca is culti-
vated to minimise the erosion hazard. Although de-
signed primarily for rangeland applications it may
also be useful in menesite rehabiliation or in non ar-
able areas of the high rainfall zones.

Seeding devices do not need to be complex nor
expensive. Danthonia seed has been sucessfully
broadeast using a weldmesh panel bolted to the top
of a small scarificr. The bouncing of the implement
causing the chaffy seed to fall through the mesh (o
be lightly covered by the tynes (P Nolan pers.
CERm, ),

Broadeasting seed is probably the least technical
method of sowing, and may be appropriate where
areas are small or inaccessible, where seed is expen-
sive or extremely chaffy. This method relies on
seeds locating the often limited number of suilable
germination sites. Success using this method will be
gretaer for the larger seeded awned species that will
be able to bury into the surface and in situations
where a surface mulch provides a relatively favour-
able seedbed. Many successful establishments of
Themeda triandra have been achieved using this
method. Here, sowing rates as low as 5 - 10 vaiable
secd (75 - 140 g seed material)/m™ have resulted in
adequate plant establishment (P Nolan pers.
comm.). In land and Water Conservations trails at
Cowra establishment of surface sown plots of mi-
crolaena at six months compared favourably with
direct drilled plots although plants were smaller.

Conclusion

Interest in Harvesting and sowing native grasses
is gaining momentum, A recognition of the benefits
of using Australian native percnnial grasses has
spurred this interest. The adaptation of the brush
harvester technology to Australian native grasses
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has allowed seed from a wide range of species to be
successfully collected. However, as most seed
comes from natursl stands vields are ofien low and
weed contamination high, Considerable advances in
seed yield and quality could be achieved if manage-
ment packages for seed production could be devel-
pped for these natoral stands. Ay more seed from
different species is being suceessfully harvested,
sowing and establishment methods are being gvalu-
ated. Achievement of successful Sowing methods
will not necessarily be an easy task as scedlings of
many Australian native grasses grow and develop
relatively slowly and compete poorly against both
grassy and broadleal weeds, To be successful it will
be necessary 10 plan ahead and develop manage-
ment strategies for pre-sowing, and post sowing
stages. These are the challenges that need to bhe
overcome in order thal nalive grasses are Succees-
sully utilised in this country.
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