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Subscriptions 
Thank you for the response to the new 
presentation, I've certainly enjoyed 
doing it, thougH a co-editor would be 
nice. BUT, like everything else, it costs 

.* money and is our biggest expense and 
the reason I've had to raise subscrip- 
tions to $5. Unfortunately, several 
members are unfinancial. Iknow this is 
an oversight but please send your $5 
subscription as soon as possible. If 
members are unfinancial at the end of 
December then I will have no choice 
but to delete them from the mailing list. 
REMEMBER, our newsletter keeps us 
informed as to what other members are 
doing, helps in the garden, and the 
field, and brings us up todate with the 
latest developments. A gold star on 
this page indicates you are currently 
unfinancial. 

On the Cover 
Spikelet and inflorescence of & 
~honia caesnitasa - feature plant in this 
issue. 

* Erratum 
Newsletter no.3, page 12: Danthonia 
racemosa shouldreadDanthonia caes- 
pitosa (Collected from Prospect gar- 
den. Dee., 1987) and on page 13, 
replace seeds withj7orets and note that 
the florets were not checked for seed. In 
the Seed Bank Report, on the same 
page,replaceDanthoniamcemo~ with 
Danthonia caespitosa, where it ap- 
pears. 

Editorial 
In Terminology and Methodology, 
Andrew Paget and Ian Shimmen offer 
a set of guidelines for trial work with 
native grasses, and, I would encourage 
those who don't already do so, to keep 
a diary, in which to jot down observa- 
tions and data. Such records may even- 
tually provide a table or a small article 
for the newsletter. The feature in this 
issue is the article on hybridization, 
which I think will be of particular inter- 
est to those growing, or contemplating 
growing, native grasses for commer- 
cial seed production. We report on 
grass display gardens in South Austra- 
lia, Tasmania and Victoria and there 
comes news of a Native Grassland 
Revegetation Seminar at the Univer- 
sity of Tasmania, which was held on 
the 2ndand 3rd of this month -but more 
of that in the next issue. In the mean- 
time, a very happy Christmas and New 
Year to everyone. 



Grasses Seminars 

Tasmania: 

Native Grassland Revegetation Seminar - 
was held at theuniversity of Tasmania, on 
the2nd and3rd of thismonth. Seeenclosed 
l e t  d o  contact J e  d e  (002) 
238-477 or Louise Gilfedder (002) 232- 
597. 

South Australia: 

As mentioned in the last newsletter, An- 
drew Paget (Bushland Flora, Victoria) 
gave a public talk, with slides, entitled 
"Australian Grasses as Crop Plants for 
Seed Production", at the Black Hill Flora 
Centre, Athelstone, S.A. on June 9th, 
1988. The talk was well attended and well 
received, drawing representatives from 
nurseries, landscape architects and gov- 
ernment departments as well as interested 
individuals. 

".. absolutely fascinating!" 

Marcus Pickett 
Lobethal. S.A. 

"As we are in the process of developing 
revegetation strategies for the Park, 
Andrew's subject was most relevant" 

Paul Sager, Ranger 
Deep Creek Conservation Park 
Delamere. S.A. 5204 

don and preparation; sowing times and ( 

sowing rates; initial and long-term man- 
agement. 

He also highlighted many areas in which 
we lackedimportant basic information, for 
example, the growth periods of many 
native grass species are still unknown, 
varying as they probably do from place to 
place. Germination requirements such as 
moisture levels, temperature and sowing 
depth (light requirements) are known for 
only a portion of our grasses and informa- 
tion on when weeds and native- grasses 
flower and set seed (important for weed 
control), is also lacking. The mature size 
of native grasses under cultivation and the 
germinable seed yields from cultivated 
and wild specimens of the same species, 
are also unknowns. 

The problem of educating the general 
public, and local councils, to an appmia- 
tion of native grasses was exemplified by 
the case of Geoff Can in Melbourne. 
Neighbours thought that his native grass 
garden constituted a fire hazard and com- 
plained to council who then served a clear- 
ance notice. However, Geoff took his case 
to the ombudsman who over-ruled the fire 
authority on the condition he clear a h p  
aroundand adjacent to his house, to protect 
it in theeventafire didstart. This hassetan 
encouraging precedent, and, with the es- 
tablishment of display gardens, where 
people can identify and appreciate native 
grasses in a garden setting, will hopefully 
improve the public attitude to our grasses. 

At this point I would like to thank Russell 
Andrew's talk Was based on his own exPe- S tarr (Greening of Adelaide and AGSG) in 
riences and that of his partner, Ian Shim- phcu la r ,  for organising the venue and 
men, .and covered harvesting r~~ethods facilities, and giving the talk the publicity 
such as hand collection, Small machine it deserved. A transcript of the is 
and Vacuum harvesting; when to harvest; available for $3.05 ($2.95 for S.A.), which 
seed cleaning; using the seed; site selec- is the cost of copy and postage - out 

noney orders to the AGSG. 



Terminology* & Methodology 
Andrew has suggested that there should be 
a standard set of guidelines for hial work 
involving native grasses and has proposed 
the following for comment 

1. Collect a quantity of florets 

2. Conduct floret count (number per 
weight) 

3. Conduct fill rate count 

4. Conduct germination rate test 

5. Multiply floret count by % fill rate and 
% germination rate to determine number 
of germinable seeds per weight. 

6. Calculate sowing rate on a minimum of 
1000 seeds per square metre 

7. Conduct sowing depth trials 

8. Determine main growth period (obser- 
vation or refer to literature) 

9. Sow spikelets according to the best 
sowing depth and time of year 

Sowing nure s e a  
As for above but florets would be cleaned 
down to pure seed and fill rate counts not 
required. 

Fill rate counts are made as follows: 

- select a random sample of 100 florets and 
test whether the floret contains a filled 
caryopsis (seed) by squash testing it. If the 
floret squashes with no resistance then it is 
empty andcontains no seed. If you can feel 
a firm lump inside, this is the seed. An 

intermediate state exists where the inside 
is soft or milky, and these are unripe seeds 
which are not likely to germinate. The fill- 
rate is expressed as a percentage and can 
then be used to determine the number of 
pure seeds which exist in the sample of 
florets. 

Andrew has also suggested that it would be 
useful to standardise terminology, so that 
people referring to grass "seeds" should be 
encouraged to use this term only when 
referring to the pure cleaned caryopsis, 
and "florets", when referring to them in an 
uncleaned state. 

Identification 
"Grasses of New South Wales" again 
comes highly recommended as "possibly 
thebestbook on grasses, with aneasily (?!) 
understood systematic key depicted in 
diagrams and sketches" (Leila Huebner - 
see Correspondence). Leila also has inter- 
esting comments on other grasses books. 

"Victorian Vascular Plant Checklists" 
Alexander Clifford Beauglehole 
(Western Victorian Field Naturalists 
Clubs Association. 1980) 

- also comes highly recommended by 
Leila, for zeroing in on local grass species. 



Display Gardens 

Tasmania: 

The following extracts are from the Sep- 
tember newsletter of SGAP Tasmania. 

"Native Grasslands" Outing To Do- 
main Native Flora Garden 
Sunday 15th May - Judy Sprent 

On a very wet Sunday morning a very 
small party of 9 plus 3 children gathered to 
inspect the newly established native grass- 
lands gully on Upper Domain Road with 
Louise Gilfedder. The Grasslands Gully 
was established by the Hobart City 
Council's Department of Parks and Re- 
serves, using CEP funding to remove 
weeds and rehabilitate the site. Australian 
Bicentennial Authority funding was used 
for the propagation of the rare species to be 
planted and research was undertaken by 
the Department of Geography and Envi- 
ronmental Studies, University of Tasma- 
nia. 

The site posed some problems, not least of 
which was seepage from the old tip under 
the cricket pitch, runoff from which will 
possibly continue to be a problem. The 
area wasvery overgrown with rank weeds. 
The site was bulldozed into the desired 
shape and rocks were strategically placed. 
Regrowth was chipped out by hand and it 
is hoped the weeding programme has not 
disturbed the native orchids on the periph- 
ery of the gully too much. 

12000 tubes of grasses were planted, in- 
cluding Wallaby grass (Danthonia spp.), 
Kangaroo grass @erne& bibinnd*, Spear 
grass (S t i ~ a  spp.), Tussock (Poa spp.) and 
Weeping grass (l'dicrolacna stinnides1 In 
the boggy parts of the gully, rushes and 
sedges are being established. Since the 
weeds have been cleared, native Juncus 
spp. have re-established on their own. Blue 

Tussock ~biIlardieri3 propagated by 
seed and by division has taken off very 
well as a dominant background species 
and inter-tussock species common in 
grassland systems (which can include dai- 
sies, legumes, orchids, lillies, herbs, li- 
chens, mosses, algae and fungi) will hope- 
fully be established with a little help from 
their friends. A public planting day has 
been arranged for World Environment 
Day, June 5th, when the official opening of 
the Grassland Gully will take place. Even- 
tually a labelled trail will be established. 

A special small grassland treasure Pulta- 
nea m o ~ t r ~ l ~  (grown from a cutting) has 
been planted andis holding its own. This is 
a very rare specimen and is found in only 
a few localities, including the Tunbridge 
Tip and Campbelltown golfcourse. 

Thank you Louise for showing us what has 
been undertaken on behalf of the people of 
Hobart and thanks also for your enthusias- 
tic championing of the cause for our fast- 
disappearing native grasslands. 

Official Opening of Hobart's Grassland 
Gully 

On Sunday 5th June SGAP was wellrepre- 
sented in the many who turned up to help 
with the planting of more than lOOOplants, 
many of them rare and endangered, before 
the official opening of the Grassland Gully 
by the Lord Mayor, Alderman Doone 
Kennedy. Thanks from Louise Gilfedder, 
who said that the Hobart City Council was 
impressed by the way the people of Hobart 
value their Domain as demonstrated on 
this occasion. 

Victoria: 

Andrew Paget, and associates, have estab- 
lished an "indigenous display garden" 
near the Bushland Flora nursery at 
Ferntree Gully. They planted a Lhird of an . 
acre to 30,000 plants over a three year 
period, 20,000 of them native grasses. He 
explained that the idea was to re-create 
examples of all the local vegetation types, 
including all the local indigenous species, 
in a garden setting, so that people could 
walk through and see their potential for 
horticultural use. For more information, 
ring Andrew or Ian at Bushland Flora (03) 
758 5416. 

South Australia: 

Black Hill Flora Centre and Greening of 
Adelaide, in a joint project, are establish- 
ing grass display beds at the Black Hill 
Flora Centre, Athelstone. To quote from 
the proposal: 

"In order to select specific grass speciesfor 
specific uses it is important to be able to 
readily observe their growth performance 
from season to season in a comparative 
situation. Thus it is necessary to establish 
plots of grasses in a single area to allow 
direct comparison." 

When I visitedthe siteon October 16th, 17 
display beds had been constructed, 14 
planted and 10 labelled. The original in- 
tention had been to separate the beds from 
each other by a space of at least 0.5 m, so 
as to prevent weed and cross invasion. 
Instead, related species have been planted 
in alternate beds. The species on display 
are: 

*S tipa elegan tissima 
*Danthonia caespitosa 



*Dichanthium sericeum The site is accessible to the public and just 
*Danthonia racemosa var. racemosa south of the Administration block, across 
*Poa labillardieri the road and before the fenced-off area. 
Danthonia pilosa var. paleacea Black Hill Flora Park is open weekdays, 8 
Triodia irritans am - 4.30 pm, and Saturday, Sunday & 

*Emeapogon nigricans Public Holidays from 9 am to ? (closing 
Chloris sp. times posted on the entrance gate). 
Astrebla pectinata 

* in flower or coming into flower, October 
16th 

Eachbedisroughly lm x2m. The first step 
in the construction of the beds was the 
selection of a site that was accessible, 
unshaded by trees and on well drained or 
gently sloping ground. Existing weeds 
were then eliminated with a couple of 
glyphosphate sprayings and the beds con- 
structed using a single layer of permapine 
posts pegged to the ground. The topsoil 
(top 30-60 cm) was removed, mixed with 
sand, where necessary, to create a free 
draining mix, steam sterilized to destroy 
weed seeds and then put back. The beds 
were then planted with tubestock grown 
grasses - species indigenous to the Ade- 
laide area and with in urban land- 
scaping. 

"It is preferable to plant each grass at that 
time of the year that it will grow most 
vigorously in order to assist in creating a 

- weed free display area. This was a valuable 
lesson learnt from a similar project in 
Melbourne." 

The beds will be used to promote those 
local indigenous species with landscaping 
potential, for field comparative work and 
as a reliable and continual supply of pure 
seed for further research. In addition, there 
will be field trials of pure and mixed stands 
to ascertain the best and most economical 
method of establishment and the most 
appropriate management technique. 



Hybridization by Dermott Kelly 

Bev. Courtney has raised the very interest- 
ing subject of hybridization between dif- 
ferent species of the same genus, in the 
garden, and the implications of this for 
seed production (See Correspondence). 
The question, in a way, touches on the 
definition of a species and-the continuing 
debate about taxonomic species and bio- 
logical species (Davis & Heywood, 1963; 
Grant, 1971). The taxonomic species is 
based on physical (morphological) like- 
ness and difference, "being an assemblage 
of morphologically similar individuals 
that differs from other such assemblages" 
(Grant, 1971) and is what we use in the 
field when collecting and identifying 
plants. The biological species is based on 
breeding relationships "it is the reproduc- 
tively isolated system of breeding popula- 
tions ... the total sum of interbreeding 
individuals." (Grant, 1971) 

However, neither of these species defini- 
tions always copes adequately with the 
variation found in nature. The inherent 
variation within many grass species can 
make taxonomic identification difficult if 
the species is inadequately represented 
among herbarium specimens or if the spe- 
cies is what is calledahybrid complex, that 
is, "a species group consisting of three or 
more ancestral species andtheir hybrids or 
hybrid derivatives, in which natural hy- 
bridization has obscured the morphologi- 
cal discontinuities between the ancestral 
forms." (Grant, 1953). Most of the Austra- 
lian Poas probably fall into this category 
but await a proper study of the genetics, 
cytology and ecology of the genus. Unfor- 
tunately, most of our native grasses await 
studies of this kind though I have found 
cytological studies of Themecla triandq 
(Hayman, 1960), Neurachne (Prendergast 
& Hattersley, 1985) and Dnnthoniq (Brock 
& Brown, 1961). 

I've found the subject of hybridization to 

be a complex one and not all that easy to 
understand, and I suggest readers consult 
Grant (1971) for further information. 
Strickberger (1985) is a good text for defi- 
nitions and explanations of some of the 
terms and concepts used by Grant (1971). 
Strictly speaking, hybridization can be 
considered to be synonymous with cross- 
fertilization .. "whenever a zygote is 
formed by the union of an egg with a sperm 
from another plant, a hybrid is formed." 
(Solbrig, 1970). Generally however, the 
term hybridization is restricted to unions 
between plants presumed to belong to dif- 
ferent species. One needs to know the 
overall breeding system within the species 
or genus; the number of ways hybrid spe- 
ciation can occur in plants; and to under- 
stand how natural hybrids andlor their 
progeny are "stabilised"; and the types of 
hybrid complexes that can eventually 
develop. 

"Natural hybrids are formed between plant 
species possessing every type of breeding 
system. The outcomeofnatural hybridiza- 
tion, however, is strongly influenced by 
the breeding system of the plants involved, 
and this influence may be carried over into 
the type of hybrid complex which eventu- 
ally develops." (Grant, 1971) 

In the plant world, the four common breed- 
ing systems or methods ofbreeding are: (1) 
Xenogamy or cross-fertilization where 
successful pollination occws between 
pollen and ovaries from different plants. 
This breeding system is best thought of in 
terms of barriers to self-fertilization either 
spatial, temporal or genetic - see Table 1. 
Genetic barriers involve self sterility 
proper since pollen germination and pol- 
len tube growth are dfected. Examples of 
spatial and temporal baniers would be 
unisexual flowers and protandry (pollen 
shed before ovary receptive) respectively. 
Themeda, C v m b o m ,  Bothriochloq and 

Sorghum, for example have both bisexual 
and unisexual flowers. The restraints of 
pollination, whether wind or animal, mean 
that cross-fertilization takes place prepon- 
derantly between neighbouring individu- 
als (vicinism), and leads to mating be- 
tween relatives, or in-breeding. p 

(2) Autogamy, where there are no barriers 
to self-fertilization. In species that are 
exclusively self-fertilizing, hybridization 
is less to be expected because self pollen 
has both temporal and spatial as well as 
genetic advantages over any pollen which 
has to be transported from some other 
source. Genetic advantage meaning that 
the plant either promotes its own pollen or 
inhibits every other pollen. 

(3) The new plants arise from buds pro- 
duced by the mother plant (vegetative 
propagation). (4) Or the new generation of 
plants arises from seeds which develop on 
the mother plant without fertilization 
(agamospermy). (Solbrig, 1970; Grant, 
1971). In the last two methods (vegetative 
propagation and agamospermy), repro- 
duction is asexual or apomictic and the 
problem of hybridization does not arise in 
species using only asexual methods of 
reproduction. 

However, it is far more usual to find some 
combination of breeding systems in the 
same plant or species. Microlaena stipoi- 
des, for example, has both self-fertilized 
and cross-fertilized florets (Clifford, 
1962) and Agropyron scabrum (Australia) 
includes both apomictic (asexual) and 
sexual strains with most of the material 
coming from NSW proving to be apomic- 
tic (Robinson, 1987). There is also the 
matter of degree - Danthonias, for ex- 
ample, are predominantly self-fertilizing 
but field hybrids do occw (Brock & 
Brown, 1961) and apomixis and hybridi- 
zation occur in and between many Poa 



TABLE 1 

Incompatibility Mechanisms - Barriers to self-fertilization 

A. Control a t  the level of pollen germination and egg fertilization 
sporophytically determined incompatibility 

I. Multigenic systems: S type gamctophytically determined incompatibility 
Genetic with associated morphological differences (heterostyly) 

'I' systems{without associated morpholop,ical differences 

B. Control in the timing of pollen maturity and availability of mature styles 
Temporal I. Protandry 

11. Protogyny 

C. Control in the physical availability of receptive styles 

i monoecious-dicline 
I. Unisexuolity dioecious 

Spatial polygarno-dioecious 

11. Architecture of the flower operating mechanically to impede selfing 

(After Solbrig, 1970) 

TABLE 2 

Classification of isolating mechanisms in plants - Barriers to cross fertilizat- 
ion between plants. 

I. Spatial 
1. Geographical isolation 

II. , Environmental 
2. Ecological isolation 

III. Reproductive , 

A. External 
3. Ternpo~al isolation 

(a) seasonal 
(b) Diurnal 

4. Mechanical isolation 
5. Ethologid isolation 
6. Isolation due to autogamy 

B. Internal 
7. Incompatibility barriea 

(a) Refertilization 
(b) Postfertilization 

8. Hybrid inviability 
9. Hybrid sterility 

10. Hybrid breakdown 
- - -  

(From Grant, 1971) 



species (Vickery, 1970). Hybridization 
occurs between Astrebla species in the 
field but the hybrids are sterile and there is 
no large scale apomixis (Jozwik, 1969). In 
contrast, there is no hybridization between 
Paraneurachne species nor between Neu- 
rachne species and no marked morpho- 
logical variation within the species of 
these two genera (Prendergast & Hatter- 
sley, 1985). 

"Occasional or sporadic natural hybridiza- 
tion is normal in the plant kingdom when 
two or more related species come into 
contact. But it is not universal." (Grant, 
1971) 

The frequency of hybridization between 
related grass species in a garden or culti- 
vated situation, will depend on the sorts of 
mechanisms preventing hybridization be- 
tween the species in the wild. Isolating 
mechanisms i.e. barriers to cross-fertiliza- 
tion between species, can be grouped into 
three main classes: spatial, environmental 
and reproductive, and these may act in 
various combinations in particular cases. 
See Table 2. Spatial or geographic isola- 
tion is self-explanatory; environmental or 
ecological isolation refers to species that 
coexist in the same geographical area but 
occupy different habitats, their hybrids 
unable to survive because of the absence of 
intermediate habitats. Reproductive isola- 
tion can be external and/or internal, for 
example, the species may be exclusively 
self-fertilizing (external) or the hybrid is 
sterile (internal). Related species then, 
may be interfertile if their isolation in 
nahlre depends largely on spatial or eco- 
logical factors, or they may be intersterile 
if they're isolated internally by, for ex- 
ample, incompatibility and hybrid steril- 
ity. Solbrig (1970) presents adifferent way 
of stating isolating mechanisms (Table 3). 
demonstrating there is no hard and fast 
way of looking at it. Some may prefer this 

table to the other. Whichever of these iso- 
lating mechanisms have been evolved 
then, will determine the resistance of the 
species to hybridization. 

"Different species living in the same terri- 
tory (e.g. the garden) interact genetically 
and ecologically. Genetically, they either 
interbreed freely, or to a restricted extent, 
or not at all, depending on the strength and 
modes of reproductive isolation. Ecologi- 
cally, the species may or may not come 
into competition, depending on various 
factors .. Furthermore, the ecological rela- 
tionships interact with the reproductive 
relationships." (Grant, 197 1) 

According to Angela Renfrey (pers. 
comm.) Drtnrhonia caesnitosa, D. setam, 
D. mcemoa and D, ~ilosa often occur 
together in the wildand probably hybridise 
with each other though to what extent is 
unknown. However, hybridization is cer- 
tainly partly responsible for the variation 
in form within these species. Drtnthnniq 
duttoniana and D. geniculm, on the other 
hand, are more clearly defined species, so 
they probably hybridise with olher Dan- 
thonias to a lesser extent, if at all. 

"An F l  ( F i t  generation) hybrid may be 
fertile, semisterile, highly sterile, or com- 
pletely sterile. In all but the last case it can 
produce some later-generation progeny .. 
The partially fertile F1 hybrid may repro- 
duce sexually by selfing, sib crossing with 
sister hybrid plants, or backcrossing to one 
or both parental species. The resulting 
second-generation progeny can then go on 
to cross with one another and with the 
original plants. The result is a hybrid 
swarm, an extremely variable mixture of 
species, hybrids, backcrosses, and later- 
generation recombination types." (Grant, 
1971) 

In most cases it is not the hybrids but the 

backcrosses of the hybrids with theparents 
that play an evolutionary role. Through 
these crosses genes from one species can 
be introduced into the population of an- 
other and act to increase variability in the 
receptnr species. 

Also, the more multiple chromosome sets 
the parents have, the more likely is the 
hybrid to be successful (Brock & Brown, 
1961), for example, within Australian 
Danthonia, there is an extensive so-called 
polyploid series ranging from 2n=24 (two 
sets of the 12 chromosomes) to 2n=120 
(ten sets), and hybrids from crosses be- 
tween the higher chromosome forms (e.g. 
2n=72) are more often successful, and 
more fertile, than hybrids from lowerchro- 
mosome forms (e.g. 2n=24) - See fig.1 and 
fig.2. The fact that the parents have mul- 
tiple chromosome sets increases the likli- 
hood that eggs andlor pollen will each get 
a complete chromosome set when the 
individual chromosomes are split up be- 
tween the germ cells. However, we don't 
know how much interbreeding there is 
between the different chromosome forms 
within andbetween Danthonia species. As 
a point of interest, Danthonia caespitosa 
has three chromosome forms, namely, 
2n=24,48 and 72 - See fig.3. 

"The occurrence of hybridization (in the 
wild) is .. closely correlated with the 
availability of open habitats for the estab- 
lishment of the hybrids and hybrid prog- 
eny." (Grant, 1971) 

A garden is an area of disturbance provid- 
ing abundant open habitat every time it is 
weeded. Also since all species have been 
imported into the garden, none are ideally 
suitedor adapted to it. Underthese circum- 
stances, plants capable of producing the 
greatest variety of offspring have the best 
chance of having progeny which can colo- 
nize the habitat. As mentioned above, 



TABLE 3 

Isolation Mechanisms - Barriers to cross fertilization between species 

Reduction of 1. Geographical separation 
contact 2. Ecological separation 

f 3. Pollen incompatibility* 

I (gametic isolation) Preferlilization 
Reduction of 4. Inbreeding and asexual reproduction 

I mating frequency 5. Specific pollinators (ethological isolation) 
6.  Different flowering times 

(allochronic isolation) 

Reduction of 
7. Gametic incompatibility* 

(prezygotic) 

flow through 
8. Hybrid sterility* 
9. Hybrid weakness o r  breakdown* 

hybrids 10. Lack of hybrid establishment 
[postzygotic) (environmental isolation) 

May be absolute and irreversible. Ecological 

(After Solbrig, 1970) 

D. PENICIUATA - t I J  
- 

W M L E  HYBRID 

- - - - - - - . LETHAL HYBRID 

Fig. 1. - Success of hybridization (viable and lethal hybrids) of Danthonia species and the 
taxonomic grouping and chromosome numbers of the species involved. From Brock & Brown, 1961. 



CHROMOSOME NUMBER OF HYBRID 
36 48 60 

UNSUCCESSFUL',. 

C 
INVIABLE 

LETH-AL 

VIABLE 

Fig. 2. - Relationship between success of crossing Danthonia species and 
chromosome number of the hybrid. From Brock & Brown, 1961. 

Fig. 3. - The distribution of three chromosome races of D. caespilosa. Reference: hollow circles 
=24 chromosome D. caespitosa; full black circles=48 chromosome D. caespirosa; crosses =72 
chromosome D. caespitosa. Each symbol covers one habitat from which the plant was collected 
for chromosome counting, except the cross near Adelaide which covers 5 habitats. The position 

of the symbols in the crowded areas is approximate only. From Abele, 1959. 



Fig. 4. - Typical examples of the floret morphology of F1 hybrids between the three major 
taxonomic groups. From Brock & Brown, 1961. 



hybrids and the progeny of hybrid-parent 
matings will have the greatest inherent 
variability since they have genes from 
more than one species and so should pro- 
duce the best colonizers for open and inter- 
mediate habitats. 

Where distance is the mhn mechanism 
preventing hybridization between species, 
then I wouldexpect hybridization between 
these species, andmore hybrids surviving, 
in a garden or cultivated situation. How 
then do we measure hybrid frequency and 
"success" ? The easiest way is probably 
with your own germination trials - see 
Appendix. Most hybrids fail very early, at 
the germination stage, few reach flowering 
and produce pollen - both the lethal and 
inviable hybrids fail before flowering. If 
you're looking for hybrids in the garden 
though, it's much more difficult and you'd 
have to rely on a morphological differ- 
ence. However, hybrids do tend to turn up 
intermediate characters, for example, the 
main taxonomic feature used to separate 
the Australian species of Danthonia is the 
arrangement of the hairs on the back of the 
lemma (Vickery, 1956). By this criterion 
the species can be divided into three major 
groups - A (scattered hairs), B (two rows of 
hairs) and C (reduced rows of hairs). 
Hybrids between these groups have inter- 
mediate characters and character combi- 
nations from several species. See fig.4. 
(Brock & Brown, 1961). 

Few hybrids reach flowering and produce 
pollen, and then for a hybrid to become 
established it has to quickly erect its own 
isolation mechanisms or it's going to inter- 
breed back with its parents and substan- 
tially disappear. Unless the genes canied 
from the donor hybrid parent are of some 
advantage in natural selection, you would 
expect the number of progeny carrying 
them to fall over successive generations. 
Given the above then, I don't think hybrids 

are going to be a problem for seed produc- 
ers (Foa species ?) unless they're claiming 
to produce seed of a particular form of Lhat 
species, as they're trying to do in Canberra, 
namely, domesticated forms of some of 
the Danthonia species (Lodder et al., 
1986). Note thatrace, form andvariety are 
equivalent terms. 

".. genetic interaction between wild and 
cultivatedraces more often than not results 
in the production of weedy races of the 
species. It is common as to be almost a 
general rule, if not a biological law." 
(Harlan, 1983) 

In this case, the problem is not hybridiza- 
tion between species but hybridization 
between races within the species. How- 
ever, as Danthonias are predominantly 
self-fertilizing, hybridization between 
wild and domesticated forms of these 
species may not be a problem. 

Acknowledgements: I would like to 
thank AngelaRenfrey of the Botany Dept., 
Adelaide University, for her generous 
assistance, advice and criticism. 
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Appendix 

How do you know low'germination is due 
to hybrid seed ? Well, you can compare 
your result against the following: 

1. A control sample that haven't been 
hybridized. Germination of these seeds 
will give a normal germination rate for 
open pollination. To prevent hybridization 
in Danthonia, place photo-negative bags 
(Photax, size 5x4) over the inflorescence, 
before the flowers mature, and seal with 
tape. The flowering stems will need to be 
supported (unless very short) as the weight 
of the bag bends them right over. (Angela 
Renfrey, pers. comm.) 

3. As in I., but this time you put plants of 
different species together. 

4. As in 2., but taking the pollen from one 
species andmoving it across to the stigmas 
of the other species. Hand-pollination 
provides a way of coping with those 
grasses that are not cross-pollinating. 
Angela Renfrey (pers. cornm.) believes 
there are many grass species that we cur- 
rently think of as cross-pollinating but 
which aren't. Many keep one anther inside 
the floret, in the event they're unsuccess- 
fully pollinated from the outside. If you 
want to go to extremes, you can also re- 
move the anthers when they first hang out, 
before they start to shed their pollen. Snip 
them off with a pair of scissors. 

It's probably better to conduct the above 
(1-4) using a few plants, say six, in pots, 
where you can move them around andkeep 
an eye on them. 

2. Hand-pollination of the species will 



Feature Plant 

Danthonia caemim, white top or com- 
mon wallaby grass, is a tufted winter- 
growing perennial which remains green 
throughoutthesummer, however, itexhib- 
its great variability in size, leaf colour and 
leaf texture. Foliage can be lush and dark 
green or pale green and sparse. The plants 
on dry sites are markedly smaller than 
plants in moist, sheltered sites. 

"On harsher sites, foliage of many plants 
was 40 mm tall and basal diameter was 
only 25 mm. Flowering sterns were gener- 
ally 200 rnm tall. However, on moist sites, 
foliage was measured up to 300 mm tall, 
and lush, and some plants measured 300 
mm across the base. Larger plants on these 
moist sites produced flowers up to 700 
mm." (O'Malley, 1988) 

Flowers are generally erect panicles but 
flower stems will adapt to heavy grazing, 
trampling, (mowing) or slashing by grow- 
ing out horizontally from the base of the 
plant. (O'Malley, 1988) 

Can be mown regularly in spring, summer 
and autumn to about 5 cm wirhout detri- 
ment (Hagon et al., 1975) -especially good 
under low mowing (Paget, 1987). 

Has potential as a rough lawn (parkland, 
mown infrequently) species (Paget & 
Shimrnen, 1988) and as a crop plant for 
seed production (Paget, 1988). There is 
also considerable interest in the species for 
seeding roadside batters and for soil con- 
servation programs (Chang, 1987; Watt, 
1987). The species is also "..regarded as 
one of the most valuable native pasture 
grasses" Flora of S.A., 1986). 

Peak harvesting period is from late Octo- 
ber to: early December but plants will 
flower throughout summer in response to 
summer rains and irrigation (O'Malley, 
1988); progressive ripener, down the in- 

florescence. Choose those inflorescences 
with black awns as the seed is ripe when 
the awns are black (Joan Gibbs, pers. 
comrn.). 

Dormancy or after-ripening period: 3-4 
months (Adair, 1985) 

Germination is high, under both nursery 
conditions (74-82%) and in the field 
(O'Malley, 1988). 

Sow in autumn, after the first good rains, 
for best seedling growth. Shallow seed 
burial, to no deeper than 10 rnm 
(O'Malley, 1988). Ifsowing alargearea, it 
is important to ensure the site is as free as 
possible of both winter and summer-grow- 
ing weeds (Paget & Shimmen, 1988). 
Martin O'Malley details and reviews a 
number of establishment methods for the 
species in his report. If just for the garden, 
plant the florets into the the seed tray like 
pins into a cushion, and cover with a fine 
gravel mulch, leaving the awn to push the 
seed further into the mix. 
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Seed Bank Report 
The following grasses are in stock: 

Chloris truncata 
Cymbopogon sp. 
Danthonia caespitosa 
Dichanthium sericeum , 
S tipa drummondii 
S. eremophila 
S. nitida 
S. nodosa 

All of the above are summer-growing 
grasses, except D a n r h f l n i a a .  The 
winter-growing grasses and the year- 
round growing species are best planted inl 
autumn, after the first good rains. The 
summer-growing grasses are best sown 
late winter to early spring. Seed is avail- 
able to members by sendind a SAE (50c 
postage, 55c interstate). 

To seed donors: please keep seed lots 
separate i.e. seed of the same species but 
collected in different seasonslyears andlor 
from different sites. Add a pinch or two of 
Denis dust to kill any inskts and please 
remember to label your seed, including the 
date and place of collection, aspect, type of 
vegetation and any other useful informa- 
tion. 

Publications 
"Grass and legume harvesting for the Gulf 
Region of the US" 
(United States Department of Agricultux'e. 
1951) 

"City Parks and Cemeteries: Tasmania's 
remnant grasslands and grassy wood- 
lands" Kirkpatrick, J .  et al. 
(Tasmanian Conse~ationTrust Inc. 1988) 

Tnclude-s maps, and the chapters cover the 
history of Tasmania's grasslands, the ecol- 
ogy of grassy ecosystems, the grassland 
flora, the plant communities and the con- 
servation of grassy ecosystems. There is 
also a list of those grassland. species 
thought to be potentially useful. 

Recommended by Andrew Paget for its 
introductory chapter, and the chapters on 
harvesting, cleaning and direct-seeding 
native American grass seed. 



Correspondence 

Dear Dermott .. 
I 

" .. I hesitated to join earlier because 
grass& are, to me, rather difficult things to 
identify. However I haye become particu- 
larly interested in native grasses as fodder 
plants, and Andrew Paget recommended 
the group as a good source of information. 
My son is trying to develop alternatives to 
the annual pastures mostly used in the 
Esperance (W.A.) area and this includes 
tagasaste, acacias, elephant grass IPen- 
nisetum ~ m p r e w  rn , from Tropical Africa) 
- a great range and would like to include 
Themeda or Danthonia species if he could 
find a source. 

We also have a place at Myrrhee in N. East 
Victoria to which we will be moving in 
November where we want to try the local 
grasses for lawn and also fodder. I have 
germinated some kangaroo or wallaby 
grass, I'm not sure which, but it did not 
grow on, and I will be faced with old 
pasture, mainly fog grass and too much 
sorrel, to try and develop into anative grass 
lawn. .. I look forward to some practical 
information and hope that I might later be 
able to add my mite." 

Barbara Buchanan 
'Werona', 17 Regnans Rd., 
Kallista. Vic. 3791 

" .. I have about 80 small plants of Dan- 
thonia sp. which I hope to plant out in 
September, when we have done some 
paving around the house. I am waiting for 
the warmer weather to plant out seed of the 
warm season grasses. I hope they germi- 
nate as easily as the Danthonia did. I was 
quite surprised just how good the germina- 
tion was. ..I havebeen kept quite busy with 

seeds and cuttings and planting out etc, 
plus the normal things connected with 
establishing a new home." 

Helen Bizzai 
Box 386, Gawler P.O. 
South Australia. 51 18 

"Just a short note. I have sent some Neura- 
chne seeds to you W, alawumidql, col- 
lected January-February of this year. I 
have had cxccllent germination from the 
seeds, planted about a month ago (late 
July). They germinated after good rain and 
then a bit of warmth, so I'd get them in 
straight away. " 

Helen Bizzai 

"Many thanks for the latest newsletter - I 
found it very interesting andinformative. I 
like the idea of a feature plant, particularly 
as you have given the sort of details (culti- 
vation etc.) which cannot be found in the 
usual books. The comments on 
nisetl~m alnm~~mides were interesting. I 
have hadseveral people tell me Lhat it is not 
anative of Australia, although it appears in 
many native plant books and is sold in 
many native nurseries in Melbourne. I 
have decided to keep only one plant of it in 
the garden in future. It grows too vigor- 
ously and self-sows too readily for me. 

I hope to be planting out several seedlings 
of Themedaeiandq this spring. I was given 
a bag of local seed earlier in the year and I 
have about three dozen seedlings as a re- 
sult. I am going to establish an area of local 
plants on my nature strip and the Themeda 
will be amongst them. I visited Andrew 

Paget's nursery but could not get any 
grasses. He had sold all of his stock the 
week before! I was very impressed with his 
set-up and what he is doing and I am 
starting to concentrate on growing and 
selling local species myself. 

Do grasses hybridise ? ie different species 
of the same genus. I am a member of the 
Daisy Study Group and we are growing a 
lot of species in our gardens which do not 
occur together naturally. As a result, seed 
collected produces a high proportion of 
hybrids, which is worrying, because seed 
cannot always be guaranteed to come true 
to the parent forms. Would this happen 
with grasses if, say, two different species 
of the same genus were growing in close 
association? Also, do grasses show differ- 
ent forms within a species ?" 

Bev. Courtney 
3 Burswood Close, 
Frankston. Vic. 3 199 

"My Society wishes to become a member 
of the Australian Grasses Study Group. .. 
The contact member for our group will be 
Mr. Lawrie Smith, but you may send any 
correspondence to me and1 shall pass it on 
to him. Laurie is a Landscape Architect 
and has always been interested in using 
native grasses in his work. Unfortunately, 
very few are available commercially. We 
were only able to use two types of grasses 
at Expo because of lack of supply - Th- 
emeda and Pennisetum - even Spinifex 
was unavailable. I would be interested in 
knowing what books are available and 
suitable for native grasses in S.E. Qld. I 
already have 'The Grasses of Sth. Qld." by 
Tothill and Hacker. It doesn't really help 
very much in identifying grasses in the 
field. I guess I just don't know enough 



about grasses to make the best use of it." 

Pine Rivers SGAP 
c/- Jan Sked 
P.O. Box 41, Lawnton 
Queensland. 4501 

"Thanks for the three newsletters. I like the 
presentation! .." 

Jim Carpenter 
33 Warragul St., 
Launceston. Tas. 7250 

" .. if I am to become a botanist with any 
taxonomy credibility, which is necessary 
for pursuing environmental studies, I must 
knuckle down and conquer the grasses 
(and) I will have to be an active member, if 
any real achievement is to be effected. 
Grasses terrify me - they confuse, create 
uncertainty with identification - some 
genera have so many 'look-dikes' (try 
S tipa, for example, the $. variabilig com- 
plex). There's so many of them that one 
despairs of ever getting a grasp of readily 
identifying them. There are also the intro- 
duced grasses, both agricultural and envi- 
ronmental pest plants, to confound identi- 
fication even further. 

Regarding their propagation, I do have 
considerable horticultural expertise, so 
have no excuses to not achieve reasonable 
success in growing them. I'm aware of 
dormancy factors, including post-matura- 
tion, as critical to their successful gemina- 
tion - and have some knowledge of 'ripen- 
ing' agents to force earlier, more even and 
robust growth. I also have a large area to 
play around in, 9.6 hectares -.. I also can 

consult with one of Australia's expert 
botanists, Cliff Beauglehole, who lives not 
too far away at Portland and with whom I 
have constant contact as his honorary 
Secretary for the Western Victorian Con- 
servation Committee. I might add that 
Cliff's age and present health exclude him 
from future active field trips, from which 
to take and press specimens for further 
collections, so I aim at this stage, to con- 
centrate on the local grasses for study and 
collections .. Growing grasses, providing 
one is totally successful in germinating 
them, should be an excellent field-gather- 
ing substitute, especially as all stages from 
germination, development of the coleop- 
tile through to maturation, flowering, 
seeding and senescence, can be critically 
studied. I can't think of a better way to 
identify and remember the differences 
between the genera and their species! I 
have a woven fabric-lined plastic tunnel, 
controlled misting system and carbon fila- 
ment mats for an optimum environment- 
controlled system. 

Now, as to a list of my local grasses (both 
introduced and indigenous), I will refer 
you to Cliff's publication (1980) "Victo- 
rian Vascular Plant Checklist", which is 
given in 13 Study Areas (as according to 
the Victorian Land Conservation Coun- 
cil), and an overlapping 24 grid distribu- 
tion system (after Churchill and De Co- 
rona - Melbourne Herbarium). May I sug- 
gest that this publication is one of the most 
comprehensive Victorian checklists pub- 
lished. The bookincludes a large coloured 
map, showing the Study Areas divided 
into Sectors, Blocks and Sub-blocks, with 
their accompanying identification sym- 
bols, with of course the additional symbol 
for the Ten-minute Grid reference. At 
$10.00 per copy (as is for each of his other 
more detailed reports on each of the 13 
Study Areas of Victoria), these are not 
only incredible value, but very accurate 

and comprehensive, as rare, interesting 
and endangered species are isolated into 
their own lists as well. My area is princi- 
pally covered by Grid E, with D to our 
north and K to our east, and I naturally refer 
to "The Distribution and Conservation of 
Vascular Plants in South West Victoria" to 
zero in on local species (although it's one 
thing to know that a given species is 'here' 
or 'there', but to identify it 'spot-on' is 
something else!). I might also add that I 
may be of some help in checking Victorian 
records from Cliff's working records e.g. 
in N.S.W. Herbarium's "Telopea" 
Vo1.3(1) 1986, quite a number of errors in 
species locations and voucher specimen 
reference numbers in the Victorian Stipa, 
were picked up from checking through 
Cliff's original recording cards. 

I also have a very comprehensive and up- 
to-date library - I have a failing for pur- 
chasing the most significant and useful 
publications, althoughIY ve had to fall back 
on inter-library loans for the very expen- 
sive texts. I have what could be the best 
book on grasses, with an easily (?!) under- 
stood systematic key depicted in diagrams 
and sketches - this is Wheeler, Jacobs and 
Nortons' "Grasses of New South Wales", 
published by the University of New Eng- 
land (1982). The illustrated key is not only 
relevent for NSW, but for nearly every 
other State, as many of the genera and 
species occur Australia-wide, and some 
outside this continent. The glossary of 
terms in the back of this book is also very 
comprehensive, concentrating on those 
terms applicable to the grasses. I also have 
Surrey Jacob's 1984 revised edition of 
Nancy Burbidge's "Australian Grasses", 
which helps to fill in a little more data. Ian 
Clarke and Helen Lee's recent "Name that 
Flower" is a little disappointing in the 
brevity of the chapter on Poaceae, never- 
the-less it does contain additional helpful 
material. There are other books such as 



"The Grasses of Central Australia" by M. 
Lazarides, and "Plants of Western New 
South Wales" by Cunningham, Mulham, 
Milthorpe and Leigh, which offer good 
visuals of grasses in-situ and the type of 
country they are to b . ~  found in. I also 
subscibe to Vic., S.A., N.S.W. and W.A. 
Herbarium Journals, which give detailed 
descriptions of Poaceae spp. nova and 
revision updates from time to time. 

In horticulture, the dried-flower trade is 
looking for a greater range of more diverse 
and interesting material and I have no 
doubt Illat there are many potential money- 
making species for growing in a small 
cropping situation, especially for the ex- 
port market (not that I'd recommend such 
species as stina elemntissima!). 

Regarding environmental issues, grasses 
can be used to contain creeping saltation 
and erosion, on highway embankments 
and for amenity purposes, and to perhaps, 
with caution, re-vegetate depleted grass- 
land areas - provided the correctprovencal 
strains are still in existence, such environ- 
mental 'repairing' to ensure their continu- 
ance of genetic evolution, and the floral 
associations with which they co-exist, 
contains considerable merit. However, 
this is provided threats such as pest plants, 
grazing - with consequent land degrada- 
tion - andexcessive public useage, particu- 
larly on the remaining public and uncom- 
mitted lands, are controlled. 

Getting back to .the local grasses in my 
area, I was thinking of concentrating on 
just a few genera at a time - say for this 
flowering season, collecting Agrostis, 
Danthonia, Poa and Stipa .. it would be an 
interesting challenge to procure or swap 
seed or other propagative material to 
gradually acquire all the remaining known 
S tipa species in Australia. This may be too 
ambitious, but shouldsurely be interesting 

and wouldbe acertain way of becoming an 
expert in the identification of each species 
involved!" 

Leila W. Huebner 
c/- Post Office, Nelson 
Victoria. 3292 

"Thanks for showing Andrew around 
while he was in Adelaide, it was great to 
catch up with the native grass work going 
on in S.A. Jtistreceiveci thc latcst ncwslct- 
ter, which has prompted Ian to join up .. 
There were several points raised in the 
newsletter which we would like further 
details about. Is it possible to publish the 
names and addresses of correspondents 
with their letters so hat wecan get in touch 
with them direct? .. Wejustrecently wrote 
to Martin O'Malley to congratulate him on 
his report, and also to check if he did fill 
rate counts on the spikelets used in his 
trials, or if he still had samples we could do 
such counts on. We believe that many of 
his results may be distorted due to the 
variation in fill rates from species to spe- 
cies, and we encourage anyone doing trial 
work to complete fill rate counts .. 
There are several species of native grasses 
which we are very keen to obtain as many 
different provenances of as possible, to 
screen them for seed production, and we 
would appreciate members assistance in 
collecting and sending us samples of seed 
of any species, but particularly the follow- 
ing species: 

Agropyron scabrum 
Bothriochloa macra 
Danthonia spp. 
Microlaena stipoides 
Spinifex hirsutus 
S tipa spp. 

Themeda triandra 

Your extract from Louise Gilfedder's let- 
ter was interesting, but we would be inter- 
ested to know the timing of the bum, as 
Hastings (Cobra Killuc Report) outlined 
that the timing of bums was important to 
either favour the herbs or favour Themeda. 
We presume that because the herbs were 
favoured, the bum was in autumn, but are 
keen to conf i i  this. Looking forward to 
your next newsletter!" 

Andrew Paget and Ian Shimmen 
Bushland Flora, 14 Seascape Close, 
Femtree Gully. Victoria. 3156 

"I attended the seminar by Andrew Paget 
at the Black Hill Flora Centre and found it 
absolutely fascinating! I have developed a 
keen interest in Australian grasses and 
look forward to learning more through 
your group." 

Marcus Pickett 
P.O. Box 183, 
Lobethal. S.A. 524 1 

"I am interested in joining AGSG to facili- 
tate my efforts to learn about native 
grasses. Being a ranger with NPWS re- 
sponsible for weed displacement pro- 
grams, I have been exposed to new ideas 
re: grasses and the role they can play in the 
re-establishment of native regimes .. I will 
gladly pass on to you any information 
which our organisation may be able to 
offer should I consider it helpful to your 
members." 

Kathryn Stephens 



P.O. Box 113, 
Aldgate. S.A. 5154 

"At last I'm doing something about joining 
(the) grasses study group .. I am currently 
very busy with teaching but will try to put 
together a note for the grasses newsletter 
on smut fungi on native grasses when I get 
some time next summer." 

Dr. Greg Kirby 
2 Broadway St., 
Colonel Light Gardens. S.A. 5041 

"I would like to join the grasses study 
group as an active member. I belong to the 
North Shore SGAP group. Am actively 
involved in bush regeneration andam find- 
ing grasses which come up spontaneously 
5-6 years after initial regeneration, fasci- 
nating and beautiful indeed." 

Gerdie Cohen 
34 Banks Ave., 
Nth. Turrarnurra. NSW 2074 

S. nirida with a dense contracted panicle. 
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