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and 5 to plants with 75 - 100% PFC. 
Projective Foliage Cover is a fancy 
way of saying the percentage of the 
quadrat covered by the plant if 
viewed from above. In Victoria, 
uncommon or rare plants that are 
sparsely or very sparsely present 
are allocated ‘+’. In New South 
Wales, the same categories are 
used but are ascribed values betw-
een 1 and 6 (i.e. ‘1’ instead of ‘+’, 
‘2’ instead of ‘1’, etc). 
 
An important factor controlling the 
outcome of a quadrat assessment 
is the size of the quadrat, the 
shape of the quadrat, the 
homogeneity of the vegetation 
being sampled and the time spent 
searching for plants. All these 
parameters should be specified and 
discussed in the methodology 
section of a report. Some 
government agencies, suggest 
minimum quadrat sizes for diff-
erent vegetation types, but in 
general it is left up to the ecologist 
to suggest and justify appropriate 
sampling strategies. 
 
Quadrats have been collected 
throughout Australia by a variety of 
ecologists. Early studies were 
primarily published in journals and 
raw data was rarely made available. 
In recent times however govern-
ment agencies have started collat-
ing results of ecological studies as 
a foundation for vegetation mapp-
ing and other biodiversity studies. 
These databases are readily access-
ible and form a foundation for 
botanical assessments (e.g. Victoria 
- Flora Information System; New 
South Wales -  BioNet; South Aust-
ralia - Environmental Data Base of 
South Australia). In addition to 
quadrat data, these biological 

In a recent forum I was surprised 
by the resistance, even by other 
botanists, to collect quadrat data 
as part of a flora survey. Quadrats 
are an important means by which 
botanists or ecologists are able to 
quantify their observations and 
justify their conclusions. Without 
quadrats or something equivalent, 
it is impossible for outcomes of a 
survey to be verified and con-
sequently for a reviewer to have 
confidence in them. 
 
In the simplest form, a quadrat 
consists of a list of plants that 
occur within a defined area with 
some sort of quantitative measure 
of abundance. 
  
Representative quadrats should be 
collected for all vegetation types 
occurring within a study area. This 
includes indigenous and non-indig-
enous vegetation. Remember it is 
just as important to quantify the 
quality and biodiversity within 
indigenous vegetation, as it is to 
show the lack of it in areas exclud-
ed from further analysis and/or 
protection. 
 
Plant lists should at least include 
all vascular species, although on 
occasion some ecologists also list 
non-vascular plants like mosses, 
liverworts and fungi. Both native 
plants and weeds should be 
documented as this provides an 
indicator of the biodiversity and 
level of degradation, respectively. 
Effort should be taken to ensure 
enough plants are documented 
from the various lifeform groups 
present to subsequently identify 
the vegetation type sampled.  
 
Throughout Australia the most 
common quantitative measure used
to document species cover is the 
Braun-Blanquet Scale of Projective 
Foliage Cover (PFC), or a variation 
of this scale, although other 
indices are used depending on the 
objective of the study. The scale in 
its simplest form ranges between 1 
and 5, with ‘1’ being allocated to 
plants with <5% Projective Foliage 
Cover, ‘2’ to plants with 5 - 25% 
PFC, ‘3’ to plants with 25 - 50% 
PFC, ‘4’ to plants with 50 - 75% PFC ISSN 1834-2442 

http://www.google.com.au/books?id=qrwgAAAAMAAJ&dq=Plant+sociology.+the+study+of+plant+communities&pgis=1
http://www.viridans.com/FISVFD/VICFIS1.HTM
http://www.bionet.nsw.gov.au/BioNet.cfm?is_ie5up
http://www.asdd.sa.gov.au/asdd/ANZSA1032000027.html
http://www.asdd.sa.gov.au/asdd/ANZSA1032000027.html


into homogeneous blocks of vegetation. As 
mentioned previously in Issue 1 of EcoRamb-
lings, an average 3.3 hectare site is usually 
broken up into about 15 strata - some domin-
ated by indigenous vegetation and some by non-
indigenous vegetation. Each stratum is then 
sampled. If the block is really large a smaller 
representative block is sampled, but in most 
cases the entire stratum is assessed. I then 
make a list of plants seen, their lifeform, 
whether their reproducing and using the Braun-
Blanquet Scale, provide an estimate of their 
cover. After collecting the underlying biodiver-
sity data I collect any other data required to cal- 

culate the habitat 
score of the area 
(e.g. the percent-
age cover of 
certain lifeforms), 
ensuring at all 
times that the raw 
data is recorded. 
The time taken to 
complete an 
assessment varies 
depending on the 
vegetation type 
and number of 
plants present. In 
general, a treeless 
site can take betw-
een 30-45 minutes 
and a treed site 
45-75 minutes. 
The above insert 
shows part of a 
completed site 
assessment sheet 
now included as a 
standard in all my 
reports. The 
objective with 
these sheets is to  

provide a clear sequence from my original 
observations to the habitat score value used to 
substantiate my conclusions.  
 
As a scientist, I consider it essential to justify all 
my conclusions and recommendations.  As a 
community concerned with the conservation of 
natural resources, you should expect no less.  
 
As experts, consultants are generally paid 
reasonable fees to conduct a survey, yet most 
are providing information that is substandard, 
unable to withstand peer review and will not 
stand up in court if required. 

databases contain site lists, incidental records, 
herbarium records and grid lists. 
 
Personally I believe it is important for a consult-
ant to collect original data, document their 
findings and justify any recommendations they 
make. It is not adequate, just to list plants 
extracted from statewide databases and say 
whether you think they may or may not be 
present. It is imperative that adequate survey is 
conducted to document the biodiversity present, 
the level of degradation that has occurred, find 
any significant species, classify the vegetation 
and establish its quality. The primary  
way this is achieved 
is by collecting 
quadrat data, yet 
progressively less 
and less companies, 
and government 
agencies, are coll-
ecting this data to 
support their de-
cisions. 
 
In Victoria, where 
once it was stand-
ard practice to coll-
ect quadrat data, 
consultants now 
only list the veget-
ation believed to be 
on site and its hab-
itat score (quality 
rating). In most 
cases, no data is 
provided to support 
any of the primary 
assumptions. Is the 
vegetation actually 
what has been 
mapped or modeled 
by the Department  
of Sustainability & Environment? What plants 
did they actually see and how abundant were 
they? Without this type of data it is impossible 
for anyone to verify someone’s conclusions, 
short of going out on site and reassessing the 
vegetation again! 
 
I suppose it is appropriate that I now explain 
how I do things, as it is one thing to espouse 
certain standards but another to attempt to 
implement them. The overriding principle 
controlling my actions has always been to 
justify, with sound scientific data, any recomm-
endation made in a report. 
 
The first thing that I do when starting a flora 
survey is to stratify the site by splitting it up 
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New Edition of Weed Control Handbook 
The New South Wales Department of Primary 
Industries have recently published Edition 3 of 
the Noxious and Environmental Weed Control 
Handbook – A guide to weed control in non-crop, 
aquatic and bushland situations. The guide can 
be downloaded from the NSW-DPI Website ( PDF). 
 
The guide covers a broad range of important 
topics, each written by a different author. 
Subjects relevant to the broader audience 
include integrated weed management, use and 
calibration of application equipment, application 
techniques, herbicide resistance and common 
control techniques. The section on herbicide 
drift was a welcome sight, considering the 
number of times I have encountered off target 
damage to significant species in recent years. 
Non-chemical control techniques discussed 
include mulching, flame cultivation, hot water 
application and slashing. 
 
The bulk of the guide is dedicated to specific 
recommendations for a variety of weeds found 
throughout the state. For most species detailed 
notes are provided of about herbicides suitable 
for control of the species, appropriate appli-
cation rates and comments on their application. 
Unfortunately, this section has some failings 
that detract from the obvious efforts of the 
editors. 
1. Recommendations are not provided for all 

weeds appearing on the Schedule of Noxious
Weeds reproduced on Page 26 and 27. Not-
able exceptions are Water Caltrop, Yellow 
Burrhead, Hymenachne and Eurasian Water 
Milfoil that were important enough to have 
an identification photo on the back cover 
but not to have control measures listed in 
the book. Other Class 1 Weeds not discuss-

ed in detail in the book were Anchored 
Water Hyacinth, East Indian Hygrophila, 
Mexican Feather Grass and Pond Apple. 

2. Common names used throughout the book 
vary making it difficult to find plants. For 
example, the Schedule lists Acroptilon 
repens as Creeping Knapweed but the 
control measures are listed under Hardhead 
Thistle (Creeping/Russian Knapweed). 

3. Plants listed in the control section are not 
alphabetically listed and coupled with the 
variation in the plant names used, makes it 
very hard to find the data on some species. I 
suggest you keep the PDF and use the 
search facility in your PDF Reader. 

4. Control measures were provided for 20+ 
extra species but it is unclear what criteria 
were used for their inclusion as non appear 
to be obvious bushland weeds. 

5. The comments regarding non-chemical cont-
rol are of little value and appear primarily to 
be applicable to an agricultural context or a 
place to insert random comments.  

6. Despite providing detailed notes on herb-
icide use in aquatic environments to control 
infestations of Alligator Weed, Black Knap-
weed and Hygrophila no warnings were 
provided about the potential impact these 
chemicals could have on susceptible aquatic 
fauna (e.g. frogs and fish). 

 
In summary, this guide consolidates valuable 
information on a wide variety of common 
noxious weeds and their control, primarily – 
contrary to the title – in the agricultural context. 
Although these techniques are applicable to 
degraded bushland environments the absence 
of alternative techniques for use in high-quality 
indigenous vegetation detracts from the text.  

Questions & Answers 
A Friends Group says, “I'm wondering if other groups 
have noticed a difference in the survival of naturally 
regenerating plants due to climate change. We have had 
rain over winter with plenty of regeneration occurring 
but as soon as we had some hot days, plants seem to be 
struggling. We also lost several native plants last 
summer that had been planted the previous year even 
though seed and cuttings were obtained from local 
indigenous stock. This loss appeared to be greater than 
previous years.” 
 
Attributing failure of a plant to establish following rains to 
climate change might be a long stretch. Climate is just one 
of the many factors controlling plant survival – plant 
competition, too little or too much nutrients, pathogens, etc 
might all have contributed to the outcome. Without specifics 
it is difficult to guess at what is occurring. To illustrate the 
point, in some recent surveys I noticed a significant increase 
in the germination of the native herb, Veronica gracilis 
(Slender Speedwell). Most of the plants however were 

struggling and are unlikely to survive summer. On careful 
inspection I noted that the underneath of the leaves were 
heavily infested with fungi, which was significantly impact-
ing on the vigour of the plant. Apparently the recent rains 
and warm weather had not just simulated the germination of 
the species but promoted the growth of this fungus. 
 
Another point I would like to pick up is use of local stock in 
revegetation programs. Yes, the use of local stock increases 
the likelihood of plants being adapted to the peculiarities of 
the local area BUT this assumes that the local environment is 
currently in the condition you would expect this plant to 
occur and that all the natural ecological processes are 
operating. Without sounding condescending, it is not 
uncommon for people to put a wetland species back into a 
wetland without reinstating the natural inundation regime. 
Revegetation sites, compared to restoration sites, rarely 
consider the ecological process of the recipient area, and so 
only a few extremely tolerant species are able to survive. 
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"?" 
A school asks how best to manage local grassland to 
promote the recovery of native grasses compared to 
exotic grasses with limited time and person power. 
 
Arrange with your local fire authority to burn the grassland 
in autumn every 2-3 years as part of their training program, 
hand weed small infestations in the better-quality areas and 
spray sparingly in lower-quality areas (especially during the 
post-burn recovery period). Aim to minimize nutrient input 
and disturbance in the grassland. Continue this for 3-4 
cycles and the balance of C3 and C4 grasses will normalise 
and depending on how depleted your herbaceous 
component is, they will become more abundant throughout 
the grassland. 'Nutrient control' is an important concept 
here – remove rubbish, control legumes and avoid overuse 
of herbicides that breakdown in the soil. Consider establish-
ing a simple monitoring program, as discussed below, to 
monitor the recovery of the grassland biodiversity.  

Good Luck
 
A LGA Officer comments on the success of removing 
*Anthoxanthum odoratum (Sweet Vernal-grass) from an 
indigenous lawn by removal of seed heads over several 
years and asks whether this would translate into a 
bushland context? 
 
This technique is an effective control of annuals, biennials 
and short-lived perennials, as long as they do not actively 
spread by other means (e.g. bulbuls, rhizomes, adventitious 
roots, etc). The primary problem is the level of effort requir-
ed to remove the heads and dispose of them compared to 
slashing, which results in the flower head being left on the 
soil to decompose (undesirable addition of nutrients into the 
soil). I have always thought that a hand-held seed collection 
machine, if appropriately modified, might be an effective 
tool for removing unwanted grass heads.  
 
The concept of spring burning in bushland areas, particular-
ly grassy ecosystems, was originally proposed as a method 
of removing the heads of unwanted C3 grasses. In theory 
this works, but a spring burn would also result in the loss of 
any seed heads of indigenous herbs and has the potential of 
eliminating annual spring flowering species completely from 
a grassland.  
 
A LGA Officer asks whether *Anthoxanthum odoratum 
(Sweet Vernal-grass) or *Briza maxima (Large Quaking-
grass) are allelopathic. 
 
Allelopathy is when a plant produces a compound, directly 
(e.g. root produce chemicals) or indirectly (decomposing 
leaves result in phytotoxins), that inhibits the growth of 
another species. Some well-known examples of allelopathy 
in Australia are the suppressed growth of most species 
under *Pinus radiata (Radiata Pine), *Cupressus macrocarpa 
(Monterey Cypress) and some natives in the genera 
Allocasuarina (She Oak) and Eucalyptus (Gum). 
 
The leaves of *Anthoxanthum odoratum are scented by a 
chemical called coumarin. This compound is known to 
inhibit seeding growth in other species. Although quite a bit 
of literature exists on the impact of this species on other 
exotic grasses I was unable to locate any literature on the 
impacts this species might have on Australian natives. I am 
unaware of any literature suggesting that *Briza maxima is 
allelopathic. 
 
A land manager in Victoria says, “I am particularly 
interested in the spread of Leptospermum laevigatum 
(Coastal Tea-tree) beyond sand dune systems or on sites 
that are directly on the coast. I have seen in numerous 
parts of the state where this species seems to grow away
from the dunes. I was wondering what exactly its 

ecological niche is and how far from the coast dune 
systems should it be growing? How was it naturally kept 
in balance, fire? If it has spread out of its natural area 
then would fire be a way of controlling it?” 

Leptospermum laevigatum (Coastal Tea-tree) is a native 
shrub that is primarily confined to coastal dunes east of the 
Otways. In the absence of fire this species invades adjacent 
heathlands and eventually out competes indigenous species 
and should be treated as an environmental weed in this 
situation. Although adult plants are readily controlled by 
fire, the species is an aggressive post-fire/post-disturbance 
colonizer and will quickly re-establish in an area if frequent 
burning is not maintained.  
 
FURTHER READING 
 
Molnar C. D., Fletcher D. and Parsons R. F. (1989) 

Relationships between heath and Leptospermum 
laevigatum scrub at Sandringham, Victoria. Proceedings of 
the Royal Society of Victoria 101, 77-87.  

Parsons R. F. (1966) The Soils and vegetation at Tidal River, 
Wilson's Promontory. Proceedings of the Royal Society of 
Victoria 79 (2), 319-354.  

 
A contractor asks, “What impact if any will climatic 
change have on the relevance of existing EVCs in terms  
of seed sourcing and selection of species?  In other 
words as temperatures rise and the southern areas of 
our continent become progressively drier are current 
EVCs moving south and do we need to look further north 
to where plants are surviving in drier conditions.”   
 
Interesting questions. At present our legislative and policy 
base in Australia has not factored in the outcome of 
significant climatic change. Restoration projects are still 
attempting to recreate ecosystems that predate European 
settlement. Yet if significant climatic change occurs, 
resulting in shifts in the climatic zones within Australia, this 
will be impossible to achieve. Although bracing for the 
worse I believe that most environmentalists are still hoping 
that we can pull ourselves back from the brink, because if 
we can’t then it will be like trying to catch a pack of cards. 
 
Personally I believe that ecosystems are just transient 
expressions of a collection of organisms dispersed spatially 
and temporally on the earth surface. Trying to conserve a 
particular snapshot in time is futile, as the factors 
controlling the distribution and abundance of species are 
dynamic. It is important in a closed system like earth that 
ecosystem function is maintained and that in general we 
avoid the loss of biodiversity as component taxa may shift in 
their importance in the new environments that will appear as 
the climate shifts.  
 
For a manager of a local bushland remnant, it is likely that 
this will be expressed as a shift in species composition, with 
widely dispersed generalists surviving and a shift in the 
abundance of specialist taxa. For those specialists poorly 
adapted to the new conditions, they will migrate if they are 
able or will become locally extinct. For those specialists that 
through pure chance are now better adapted to the 
environment, the local populations will flourish and if able 
will migrate into adjacent areas.  
 
So coming back to our current legislative and policy base. 
Maybe we should avoid basing our action on maintaining or 
recreating pre-European vegetation types but look more at 
promoting species diversity. 
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Why conserve? 
I was reminded when conducting some 
fieldwork recently that not all people involv-
ed in our industry have really thought about 
why we should protect the environment. 
There is a vast amount of literature avail-
able covering the philosophical reasons 
behind the conservation movement, so I 
don’t intend to reiterate all the reasons 
here. I will however cover some of the com-
mon explanations. 
 
Every organism has the right to survive on 
earth – this is rather self-explanatory, 
whether you believe in this right or not. I 
always considered this a fundamental tenet 
of the conservation movement but was 
surprised when searching for quotes that 
very few people actually state this as an 
objective. The only threatened species 
legislation I found within Australia, which 
incorporates similar ideas into its object-
ives, was the Flora & Fauna Guarantee Act 
1988 (Vic). It has as one of its objectives “to 
guarantee that all taxa of Victoria's flora 
and fauna other than the taxa listed in the 
Excluded List can survive, flourish and 
retain their potential for evolutionary 
development in the wild”. 
 
It is our fault, so we should fix it – this expl-
anation is easy for most people to under-
stand. We are responsible for the decline in 
a species or ecosystem so we should 

attempt to protect and manage the last 
remaining vestiges. This explanation is 
usually accompanied by an underlying rea-
son why the loss of these species or comm-
unities are of concern. A common encoun-
tered reason is that we might lose a species 
that might be of use to us in the future,  
e.g. a frog that provides a cure for cancer.  
 
‘Spaceship Earth’ Ehrlich & Ehrlich 1981 – 
The last explanation put forward here, high-
lighted by recent understanding and 
interest in global warming, is that we are all 
reliant on the environment for food, air and 
water. If we continue to destroy compon-
ents of the environment it will eventually 
collapse – us along with it! There is a fam-
ous analogy put forward by Paul and Anne 
Ehrlich in 1981 in the preface to their book 
‘Extinction – The causes and consequences 
of the disappearance of species”, which 
compares the loss of species to the loss of 
rivets from a plane. Eventually, it will come 
down with a crash! Global warming is a 
classic example of how the clearance of 
large expanses of rainforest throughout the 
equatorial regions of the world – the earth’s 
lungs, so to speak – reduces the capacity of 
the environment to reduce global carbon 
dioxide (CO2) levels, even if we manage to 
curb CO2 production over the next few 
decades. 
 
 

Why monitor? 
Why monitor anything? The answer to this 
question is self evident – to see what happens – 
yet, most people involved in the natural res-
ource management industry steer away from 
monitoring anything. To be fair, the primary 
reason for this is that most projects are funded 
on a yearly basis, most agencies have a high 
staff turnover and it is very rare that staff have, 
as part of their core duties, anything that 
remotely sounds like monitoring. In my exper-
ience, monitoring usually only occurs in areas 
where there is a proactive conscientious officer 
– the impetus never originates from senior man-
agers! This last fact is the most puzzling con-
sidering most managers are looking for indices 
to monitor the performance of individuals or 
groups (e.g. KPI). Why then don’t they record 
indices that monitor the effectiveness of their 
management programs? 

There are two types of ecologists – syneco-
ogists and autecologists – and both monitor the 
environment differently. Putting it simply syn-
ecologists (syn-: with, together.) look at groups 
of organisms (e.g. like plants in vegetation 
community or birds in a woodland guild), their 
relationships and how they would change over 
time, whereas an autecologist (aut-: self) looks 
at a single organism (e.g. like a rare plant, a rare
animal, a pest or a weed), factors that control its 
distribution or abundance and how it’s popul-
ation numbers or extent would change over 
time. 
 
Monitoring programs are easy to design as long 
as you clearly define from the outset your 
objectives, appropriate indicators and how you 
intend to monitor those indicators. For example 
for a rare plant your objective might be to 
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BOTANICUS AUSTRALIA PTY LTD 
PO Box 160, Sunshine VIC 3020 

Phone: 03 9311 5822.  
Fax: 03 9311 5833 

Email: scropper@botanicus-aust.com.au 

Considering you have taken the time to listen to my ramblings I thought it only fair that I let you
know a little bit about myself so you can decide for yourself whether my views are legitimate.  I
have been a professional ecologist since 1985 and have been involved in survey work, the
development and implementation of monitoring programs, detailed ecological research and
management of both significant species & ecosystems. I also authored the book ‘Management of
endangered plants’ published by CSIRO. In 1993, I established the natural resource consultancy
Botanicus, which has since serviced a broad range of government and private sector clients, and has
conducted numerous flora & fauna surveys throughout Victoria. 

maintain or enhance the condition of the extant 
population, your indicator might be plant num-
bers or possibly plant condition and your mon-
itoring activity might be to annually count, dur-
ing peak flowering, the number of plants within 
a permanent monitoring plot. By monitoring the 
population numbers over time you will be able 
to establish whether you are meeting your 
objective. 
 
In a recent project, a remnant of Western Basalt 
Plains Grassland was monitored, the objective 
was to maintain or enhance the condition of the 
remnant grassland, one of the indicators was 
plant diversity, and one of the monitoring 
activities was to annually record the number of 
indigenous plants within a defined area.  
 
Monitoring per se provides valuable input into 
whether existing programs have met their goal 
but become even more useful when integrated 
into a dynamic monitoring-management model. 
In this situation, the results of annual monitor-
ing is used to feedback into future management 
programs. For example, in Hume City Council 

annual monitoring data from 220 sites have 
been used to prioritise weed and pest control 
activities in the best-quality reserves within the 
municipality. 
 
The simpler an indicator is and the easier it is to 
collect, the greater the chance it will continue to 
be monitored over time. Despite this tenet, 
more complex indices can provide valuable inp-
ut into biodiversity programs. For example, rec-
ent monitoring of habitat scores for defined 
areas over several years by Botanicus Australia 
Pty Ltd has provided valuable information on 
potential gains that can be achieved through 
certain management activities in a range of 
threatened ecosystems.  
 
FURTHER READING 
 

Cropper S. (1991) 'The Resource Evaluation and Monitoring 
System - A system for monitoring natural and cultural 
assets' (Department of Conservation and Environment: 
Melbourne). 

Cropper S. C. (1993) 'Management of endangered plants' 
(CSIRO Publishing: East Melbourne). 

DEWR (2007) ‘Monitoring and Evaluation – Resources’ 
(Webpage managed by the Department of the 
Environment and Water Resources).  

Who is Simon Cropper? 

Please feel free to distribute this publication to anyone interested in Natural Resource Management. If you would like to have
future issues automatically sent to you by email, send me an email with SUBSCRIBE ECORAMBLINGS in the subject line to my
email address below. If at any stage you wish to discontinue receiving future issues, send me an email with UNSUBSCRIBE
ECORAMBLINGS in the subject line.  
 
Please note that numerous links to the Internet have been provided in this document to help direct the reader to supportive
documentation or further reading. I have assumed that most people will have broadband and Acrobat® Reader on their
system. I apologise if this is not the case. I have marked links pointing to Acrobat® Portable Document Format files with the
PDF symbol. The reader can be downloaded from the Adobe Website.  
 
Articles in this document can be cited in the same way as traditional journals, viz. Cropper, S.C. (2006) Heat stress in outdoor
workers. EcoRamblings 1: 1-2. 

Housekeeping 

ISSN 1834-2442 
© Botanicus Australia Pty Ltd 2006 
 
The opinions expressed in this newsletter are those of Simon 
Cropper and have been provided for educational purposes only. 
Care should be taken in relying on them in specific situations 
without gaining expert advice regarding your needs. Consequently, 
no warranty is provided by Simon Cropper or Botanicus Australia 
Pty Ltd, and both parties disclaim any liability that may arise from 
you relying on any information published in this newsletter. 
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