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FOREWORD

It is a truth universally acknowledged, that a plant in
possession of a good and fortunate place in which to
grow will reproduce: indeed it either reproduces or
becomes extinct  (with apologies to Harper 1990,
Austen 2006, Dwyer 2016).

Globally, weeds are a significant problem.

They impact primary industries and biodiversity conservation
(both terrestrial and aquatic), as well as communities, human
health, infrastructure and culture.

Such global weed problems require a resource of equal
magnitude to address them.

A Global Compendium of Weeds is such a resource.

No one denies that the word “weed” has always been an
anthropocentric or human construct: it can simply mean ‘a plant
that is out of place’. A generalisation follows from that
construct, and it is one of the best pieces of evidence available to
identify species that have a high risk of becoming weeds.
Simply, plants “that have become weeds when introduced in one
part of the world are likely to cause problems if introduced
elsewhere” (Panetta 2002). This is the one of the reasons that
this book is invaluable, it is a readily available resource to help
those who need to predict the potential invasiveness of almost
any species one can think of.

In this third edition, internationally acclaimed Rod Randall, a 32
year veteran weed research officer working with Western
Australia’s Department of Agriculture and Food, has again
extended his carefully constructed database of the worlds weeds
to 4.8 million records. This database had initially doubled, and
then has nearly doubled again, the number of records found in
the first and second editions of this volume (Randall 2002,
2012), respectively. This, yet again, cements this book, and its
author Rod, as one of the ultimate authorities on global weeds.

Every one of the 43,639 taxa listed in A Global Compendium of
Weeds is a weed somewhere in the world. Once synonyms are
accounted for, analysis of the 34,837 plant names shows both
new and well known facts. For example, of the 539 plant
families listed, the top three families by species are the
Asteraceae, Poaceae and Fabaceae (Papilionaceae) — these
accounting for well over 12,000 species. Surprisingly, four other
families have well over 1,000 species each, that is the Rosaceae,
Cyperaceae, Lamiaceae and Brassicaceae. Of the genera
mentioned, the Solanum has 315 species while the Carex,
Euphorbia and Cyperus genera also exceed 300 species.

Many in the ‘developed’ world have long sought out this
reference as an accurate summary of global information and
reference details on the ‘weedy’ status of any plant. This has
informed weed risk assessment and management outcomes,
policy and legislative decisions, as well as species specific
management and research. What is less well understood is the

contribution that the book, released online since the second
edition, has had in the ‘developing’ world. My PhD candidate
Dorjee from Bhutan best summarises this:

“...your great contribution especially to a developing
country with limited publications on weeds like
Bhutan is immense. I have been your beneficiary
throughout my PhD studies. I am now more than eager
to contribute my inventory of alien plants in Bhutan to
your database so that many more benefit from your
selfless work.”

Human-mediated translocations of plants will continue to occur
for a variety of purposes (e.g. Panetta 2002, Johnson 2012). In
concert, and as custodians of nature, we need to continue to use
alternate species instead of existing weedy ones, eradicate
inappropriate introductions, contain valuable species that may
also become weedy, and, as needed, reduce the impact of
widespread weedy species and protect valued assets from their
impacts (Auld and Johnson 2014).

In a world where national and international borders are less
important than what is contained within them, and where weed
management needs to carry on regardless, A Global
Compendium of Weeds is a global resource for the weed
problems we all increasingly share.

Dr Stephen B. Johnson
Managing Editor Plant Protection Quarterly
Orange, New South Wales
February 2017

Auld, B.A. and Johnson, S.B. (2014). Invasive alien plant
management. CAB Reviews: Perspectives in Agriculture,
Veterinary Science, Nutrition and Natural Resources, 9, No.
37.12 pp.

Austen, J. (2006). Pride and prejudice. Penguin Books, London.
427 pp.

Dwyer, J.L. (2016). Weeds, plants and people. PenFolk
Publishing, Blackburn, Victoria. 293 pp.

Harper, J. L. (1990). Population Biology of Plants. Academic
Press, Oxford. 892 pp.

Johnson, S.B. (2012). Economic tools # policy actions. Why
benefit cost analysis are not a policy panacea for weedy but
commercially valuable plant species. Proceedings of the 18"
Australasian Weeds Conference, ed. V. Eldershaw, pp. 195-
8. (Weed Society of Victoria, Melbourne).
http://caws.org.au/awc/2012/awc201211951 .pdf

Panetta, F.D. (2002). Foreword. In A Global Compendium of
Weeds. R.G. and F.J. Richardson, Melbourne. p. i.

Randall, R.P. (2002). A Global Compendium of Weeds. R.G.
and F.J. Richardson, Melbourne.

Randall, R.P. (2012). A Global Compendium of Weeds. 2™
Edition. Department of Agriculture and Food, Perth,
Western Australia.



INTRODUCTION

Over many thousands of years plants have been a pivotal
component in the development of numerous cultures and regions
around the world. Within these cultures plants have facilitated
the development of a huge range of occupations and created
great wealth for millions of people. While these crops have
created opportunities and driven economies other plants, and I
have no wish to anthropomorphise here, have continuously
undermined these agricultural efforts.

In a number of languages these species have been called weeds.

In the cut and thrust of ecosystems there are no weeds. The
concept of a weed, while a human construct, does provide some
measure of the value we place on the systems these plants
appear in. Ecosystems have no concerns for the organisms that
live, compete, eat, thrive and die within them, again that is a
human issue. When humans place values on plants or animals
that we consider are ‘out of place’ we need to acknowledge
why.

For plants considered a weed of agriculture the concern is
simple. Indeed the concept of an agricultural weed is as old as
agriculture itself. These ‘weeds’ impact in a direct and
measurable way on the production of any farmed species. They
reduce potential yields, lower values through contamination,
impede harvesting or other management activities. It matters not
which agricultural system these ‘weeds’ grow in their impacts
are easily recognised and measurable. Historically plants
considered noxious or quarantine weeds were generally well
known agricultural weeds.

The concept of the environmental weed is much younger and
while its origin is debatable most would agree that the concept
first garnered major recognition after Charles Elton’s seminal
1958 publication on invasive plants and animals. Over the last
few decades there has been widespread and increasing
documentation of the worlds environmental weeds.
Subsequently many plants have been labeled environmental
weeds and there are numerous lists and publications available.
However unlike agricultural weeds it is much harder to define
the impacts of most environmental weeds and there are far fewer
species documented as environmental weeds compared to
agricultural.

With numerous researchers working on this issue environmental
weeds have never been higher on the international agenda but
there is a long way to go before the potential and actual impacts
of these plants are understood, documented and widely
appreciated.

There are however several other categories applied to the plants
listed in this publication. Some readers may wonder why I do
not use the specialist terminology as is routinely used in some
papers, terms such as ephemerophytes, agriophytes,
archaeophytes or xenophytes® and there are more.

The answer is simple, this publication is not actually intended
for use by readers who would ordinarily understand such terms.
The original and continuing reason to publish this data is to
assist people who work with, or are affected by plants, to make
decisions about weedy or potentially weedy plants.

This publication is targeted at people who introduce, distribute,
sell or grow plants, people who need to respond to reports of
incursions or those who may generate the report. It should be
used by farmers, pastoralists, home and hobbyist growers,
production and retail nurseries, people involved with plants at
any level of government and any and all volunteers who work
with the environment and plants.

This is why the data is presented in Genus species order, rather
than the more conventional Family, Genus species order. Once a
user has determined the scientific name of their problematic
plant it’s a very simple matter to find its listing.

That some in academia may also find this publication useful is a
gratifying bonus.

Finally, while there are many workable systems devised to
determine if a plant could be a potential weed in a specific
environment, the current simplest predictor is a species history.
With many potential readers not having access to journal
databases, the scientific literature or the expertise to use the
literature and diagnostic systems that are available many
decisions are made, or not, on poor or no data. That’s why this
publication is being freely distributed and it is my hope that
others will also make it available as a free download, this is my
permission to do so.

Rod Randall
Perth, Western Australia, Jan 2017

* Ephemerophytes: non-naturalised, occasional
immigrants, or waifs

Agriophytes: naturalised in natural and semi-natural
habitats

Archaeophytes: plants that immigrated (into the region)
before the end of the 15th century

Xenophytes: plants introduced unintentionally



THE DATA ANALYSIS

As this compendium is the last edition it was decided to include
a basic analysis in the form of a number of charts, graphs, and
comment of the data herein to provide readers with more greater
background on the issue of global weeds.

THE ‘ORIGIN’ DATA

The origin of a plant was difficult to pull together in this
publication. Any one species may have several hundred to over
1,000 references and many of these may list the origin, as
determined by that publications author/s.

These origins may be very specific, listing individual countries
or they may be rather general in nature listing continental
groupings such as Europe, or Asia and they often vary
considerably.

To avoid under reporting and at the risk of over reporting origins
a set of eleven global regions were selected. The set of regions
closely matches those reported in the compendium itself to
maintain some consistency in approach. It also includes the
ubiquitous reference of cosmopolitan or obscure. It is interesting
to note the number of times this status is used by some
publications where others will cite an origin.

The database was then queried many hundreds of times in its
‘Origin’ field for those countries falling within one of the eleven
regions, subsequently adding to that regions origin count. There
is undoubtedly an over reporting of species origins, but at the
risk of countering the opinions of those who initially made such
reports it was felt that provision of some data here is better than
none, forewarned is forearmed (Graph. 1).
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Graph 1: Number of species reported as originating from one or more of the 12 compendium regions. The total number of species
reported with an origin is 15,176. The total number of referenced reports is 25,901.

THE ‘WEEDS OF’ DATA

Over the last 21 years a great deal of data was collected relating
to weeds of various agricultural crops. Additionally many
references also related to weeds of certain crops or cropping
situations in general. A great many of the species in this
compendium are considered agricultural weeds but not all of
these reports specify the crop they impact on. To improve on
this aspect where available the actual crops or agricultural
scenarios impacted on are identified in this section.

Unsurprisingly the majority of weed reports come from the
worlds major crops in the cereal groups which includes wheat,
oats, barley, rice and other broadacre grains.

Weeds of pastures, plantation crops and fruits and vegetables
make up the main reported groups (Graph. 2). This data is not
definitive or complete, just indicative of the crops and
agricultural situations many weeds are reported in.
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Graph 2: Number of species reported as weeds of 18 various crops or cropping situations. The total number of species reported in this

section is 6,229 with a total of 12,360 reports.




THE ‘DISPERSAL’ DATA

The database itself contains dispersal data for over 154,000
species however only data for those species documented in the
compendium are provided.

When considering dispersal mechanisms this dataset considers
the dispersal options and capabilities that plants employ to
spread locally from an initial point establishment, be it an
intentional introduction or unwanted incursion.

Humans are by far the most significant means of dispersal for a
huge range of plant species, for a range of reasons, most often
unintentionally (Graph. 3). The last value in the graph has been

truncated at 10,000 species to allow a better view of the bulk of
the documented means of dispersal.

‘Livestock’ includes all those animals that fall into that general
category and ‘Flyers’ includes bats as well as birds. ‘Escapee’
covers those species that are documented as escaping from
cultivation from a point of intentional introduction by any
means. Many species have multiple means of dispersal with
24,134 species reported in the compendium for a total of 44,261
species/dispersal combinations.
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Graph 3: Means of dispersal reported for 24,134 species are reported, based on a total of 44,261 reports (last value truncated).

THE ‘PATHWAYS’ DATA

Pathways are important to understand when developing and
implementing surveillance and/or management plans. An
understanding of the pathways plants use to access regions
beyond the reach of their natural dispersal mechanisms is critical
data (Graph. 3).

Pathways are therefore the means by which plants can enter new
regions or territories and inevitably these pathways are human
mediated and controlled.

Biosecurity and Quarantine agencies routinely document species
pathways and this is critical data in the development of
quarantine import conditions and subsequent market access
provisions. Some of the pathways reported here are cumulative
in nature. The pathway ‘Crop’ for example covers all crops that
are known to provide a pathway for the species reported, often
as a contaminant in the crop itself. The same caveat applies to

‘Forestry’ and ‘Pastures’. Some references however only
indicate a species is a contaminant, without being any more
specific but may include machinery, vehicles and certain bulk
products as well as bulk seed.

The global trade in ornamental plants is still by far the most
expansive pathway with over 20,000 species traded globally.
This number is almost certainly a very conservative estimate as
the database has not striven to collect lists of all available
species. Furthermore there is an appalling lack of taxonomic
accuracy/awareness in the global plant supply industry making it
very difficult to validate many names used.

Interestingly the global trade in herbs, or medicinal plants, is
burgeoning and, while not as large as the ornamental trade, does
involve significant numbers and does contain many weedy
plants. Most herbal species are also considered ornamentals
further improving a species chances of entering new territory.
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Graph 3: Pathways reported for 26,541 species, with a total of 50,706 pathway/species combinations.



THE ‘STATUS CODE’ DATA

The data in this section is presented in two ways. The total
number of reports per status code, which is the cumulative count
of all references for every species for each status code (Graph 4)
and the total number of species for each status code (Graph 5).

‘Naturalised’ is clearly the largest and most significant status
recorded with most number of reports and the largest number of
species. This is almost certainly because much of the effort in
documenting references for the database has focussed on
looking for flora lists which involve large numbers of species.

Much of the published weed literature are articles on common
agricultural weeds, usually discussing a half dozen or less

species. Rather than try to collect every single weed related
article there is a greater reward in looking for larger species lists
when compiling this sort of data. Flora lists, with indicated
naturalised flora or papers documenting the weeds of specific
situations or regions are therefore of paramount value.

One significant disappointment when searching for data is the
relatively common practise of authors compiling large flora lists
then analysing those lists and presenting the analysis results
without providing the actual list itself. It often eludes many
authors that the species makeup of such lists is as important, if
not more so, than the analysis results. For the same reason this
document would be worth very little if just these few summary
graphs were published, interesting but essentially useless.
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Graph 4: Total number of references for all species reported against each compendium status code.
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Graph 5: Total number of species for each status code.

GLOBAL WEED NUMBERS

Table 1. provides a country by country breakdown of the numbers
of documented weeds and the number of references that provided
those names. Maps 1 and 2 display this data differently. The
reported numbers by country (Map 1.) and by distribution classes
as a form of ‘heat map’ of the reported global weed flora by the

same countries (Map 2.). The third world map (Map 3.) shows the
reported numbers of weeds and naturalised plants for each
compendium region. The records from references listed as
‘Global’ have been included in this map with the countries those
sub-references relate to listed in Appendix One.




TABLE 1. COUNTRIES WITH THE NUMBER OF REFERENCES AND TOTAL NUMBER OF REPORTED SPECIES

(i N° of Total ITI"
References of species
Afghanistan 2 145
Alaska 3 148
Albania 2 218
Algeria 8 609
American Samoa 1 31
Andorra 1 1
Angola 3 200
Antarctica 4 124
Antigua and Barbuda 1 93
Antilles Lesser 1 84
Arabian Peninsular 1 41
Argentina 25 1522
Armenia 2 477
Australia 223 8933
Austria 10 1734
Azerbaijan 48
Bahamas 4 140
Baltic States 1 16
Bangladesh 11 456
Barbados 1 116
Belarus 5 653
Belgium 21 3262
Belize 7 610
Benin 7 275
Bermuda 4 134
Bhutan 3 303
Bolivia 5 521
Borneo 3 209
Bosnia and Herzegovina 7 283
Botswana 9 419
Brazil 49 2507
Brunei 1 14
Bulgaria 4 553
Burkina Faso 5 461
Burundi 4 461
Cabo Verde 1 47
Cambodia 5 335
Cameroon 6 275
Canada 31 4063
Cape Verde 2 418
Caribbean 290
Caribbean Netherlands 1 142
Celebes Island Region 1 1
Central African Republic 123
Chad 4 355
Chile 23 2461
China 50 3011
Cocos (Keeling) Islands 1 6
Colombia 11 914

Comoros 1 111
Congo 198
Cook Islands 2 435
Costa Rica 11 801
Croatia 17 884
Cuba 1027
Cyprus 401
Czech Republic 13 1940
Denmark 9 2471
Djibouti 1 17
Dominican Republic 11 462
Ecuador 6 866
Egypt 12 1398
El Salvador 5 476
Equatorial Guinea 1 75
Eritrea 104
Estonia 9 810
Ethiopia 10 494
Europe 38 7035
Falkland Islands 1 244
Faroe Islands 1 66
Federated States of 5 544
Micronesia

Fiji 10 660
Finland 12 1793
France 32 2238
French Guiana 2 228
French Polynesia 3 607
Gabon 3 125
Galdpagos Islands 4 832
Gambia 2 97
Georgia 3 401
Germany 15 1807
Ghana 7 501
Gibraltar 59
Greece 10 850
Greenland 157
Guadeloupe 2 96
Guam 1 43
Guatemala 7 236
Guinea 6 245
Guyana 4 330
Hawaii 1 395
Honduras 10 410
Hong Kong 1 31
Hungary 10 936
Iberian Peninsular 3 365
Iceland 7 813
India 88 4440
Indo-Pacific 1 52
Indonesia 14 759



Iran 18 735
Iraq 254
Ireland 1385
Israel 16 592
Italy 28 1691
Ivory Coast 131
Jamaica 7 468
Japan 24 3158
Jordan 5 211
Kazakhstan 3 99
Kenya 6 478
Kiribati 2 183
Kuwait 3 34
Kyrgyzstan 3 42
La Réunion 7 907
Laos 2 236
Latvia 7 759
Lebanon 2 276
Lesotho 3 487
Lesser Antilles 1 155
Liberia 3 66
Libya 4 110
Liechtenstein 2 97
Lithuania 6 684
Luxembourg 2 208
Macedonia 2 124
Madagascar 5 671
Malawi 2 84
Malaysia 13 538
Maldives 2 196
Mali 77
Malta 4 239
Marion Island

Marshall Islands 6 444
Mauritiana 1 4
Mauritius 2 351
Melanesia 1 93
Mexico 24 2476
Micronesia 65
Mongolia 144
Montenegro 454
Morocco 14 600
Mozambique 6 742
Myanmar 382
Namibia 154
Nauru 161
Nepal 17 722
Netherlands 11 541
New Caledonia 2 354
New Guinea 1 112
New Zealand 57 4100

Nicaragua 305
Niger 4 75
Nigeria 23 514
Niue 3 350
Norfolk Island 2 2
North Korea 4 558
Norway 8 2392
Oman 3 122
Pakistan 38 784
Palau 2 436
Palestine 1 235
Panama 6 258
Panarctic 1 205
Papua 1 1
Papua New Guinea 6 504
Paraguay 6 703
Peru 8 855
Peru and Ecuador 1 74
Philippines 6 595
Poland 39 1446
Polynesia, East 1 6
Polynesia, West 1 227
Portugal 19 2038
Puerto Rico 7 1073
Puerto Rico and Virgin 1 184
Islands

Republic of Congo 1 115
Republic of Moldova 1 183
Romania 22 588
Russia 39 2068
Rwanda 2 257
Saint Kitts and Nevis 1 45
Saint Lucia 3 63
Samoa 4 355
Sdo Tomé and Principe 2 329
Sardinia 6 743
Saudi Arabia 9 492
Senegal 4 237
Serbia 29 1480
Seychelles 2 142
Sierra Leone 77
Singapore 633
Slovakia 1328
Slovenia 10 542
Solomon Islands 2 260
Somalia 60
South Africa 47 3156
South America 5 748
South Korea 25 1175
Spain 36 2132
Sri Lanka 13 552
Sudan 7 345



Suriname 2 276
Svalbard 3 38
Swaziland 3 394
Sweden 8 2101
Switzerland 13 829
Syria 2 83
Taiwan 15 1282
Tajikistan 304
Tanzania 9 243
Thailand 14 709
Timor-Leste 2 13
Togo 3 241
Tonga 2 349
Trinidad 2 311
Tunisia 7 254
Turkey 37 1507
Turkmenistan 2 26

Tuvalu 2 69
Uganda 274
Ukraine 14 1205
United Arab Emirates 2 35
United Kingdom 38 6226
United States of America 199 9864
Uruguay 10 484
Uzbekistan 3 70
Vanuatu 3 215
Venezuela 8 535
Vietnam 9 511
Wallis, Futuna and Alofi 2 68
Islands

Yemen 3 145
Yugoslavia 1 94
Zambia 3 157
Zimbabwe 11 644



MAP 1. GLOBAL WEED NUMBERS (PER TABLE 1.)




MAP 2. GLOBAL HEAT MAP OF REPORTED WEEDS




MAP 3. NUMBER OF REPORTED WEEDS (1* N°) & NATURALISED PLANTS (2" N°) BY REGION
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NUMBERS OF REFERENCES AND SPECIES

At a most simplistic level some may form a view of a plant
merely by considering the number of references listed against
it’s name. The simple interpretation being the greater the
number of references the worse the weed.

In the first compendium this would have been difficult with only
300 references to rank the distribution of reference counts. The
second edition had over four times that number and this edition,
has more than seven times as many references as the first
edition.

With 2,015 references representing 35,252 currently accepted
names, plus the associated 8,892 synonyms, this edition contains
a combined total of 443,089 bibliographically reported records.

The class groupings selected below clearly illustrate that well
over half of all reported weeds have ten or fewer references in
this edition (Graph 6). 27,292 species represents the ‘1 to 10’

reference group, 80.8% of the compendiums content.

Taxa numbers in each class drops significantly as the number of
references represented increases. The largest group, representing
‘401 or more’ references, contains only 54 species or 0.13% of
the compendium.

If the “1 to 10’ references group is separated into individual
reference score classes the same pattern repeats, a rapid drop off
in species numbers as the number of references increases (Graph
7).

It would certainly be presumptive to state that any species with a
low reference count would not be a significant weed. However it
is clear that the higher referencing classes do contain the world’s
most important weed species.

While newly significant weeds may yet emerge from these
poorly referenced species no-one should be surprised by the
widely and heavily reported species listed within.
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THE ‘GLOBAL RISK SCORE’

A new inclusion in this edition is a scoring system that
calculates a plants risk potential as a ranking that can be
compared to other weed species. The system was originally
presented at the 20th Australasian Weeds Conference in Perth,
Western Australia in September 2016.

The full paper (Randall, 2016) and its associated dataset is
available to download at Research Gate, therefore only a short
summary will be presented here.

Rather than relying on a number of biological or ecological
traits this system considers the outcomes of a plant species’
interaction with humans and its observed/reported behaviour
around the world.

This approach is supported in part by a number of studies that
concluded that the single most useful characteristic of a plant
in predicting weediness is its behaviour as a ‘Weed
Elsewhere’ (Gordon et al. 2008, Daehler and Carino 2000,
Daehler et al. 2004, Mack 1996, Parker et al. 2007, Rejmének
et al. 2005).

The ‘Weed Elsewhere’ question in many WRA systems is not
a function of a plant’s biology or ecology but rather how a
species’ behaviour is perceived by humans. Consequently a

number of the database characteristics used in this study were
drawn from attributes that are closely allied to human
behaviours, observations and values. This includes categories
like ‘intentionally grown’ or ‘considered to have medicinal
values’ and other categories of human values where these
plants interact and impact, their uses and how they are
dispersed by people.

A species introduction into a new region can be broken down
into three basic phases: Entry, Dispersal and Impact

Subsequently the content of fourteen database fields were
selected and allocated against the appropriate phase (Table 2).
Each category was then given a Value (last col) and a weed
risk score was calculated using the following function:

WEED RISK SCORE = ENTRY (A +B +C+D + E) x
DISPERSAL (F+G+H +1+J) X IMPACT (K+L+M +N)

The paper also outlines how a species risk ranking may be
calculated manually so access to the database is not essential.

The scores and the global risk rankings for 5,018 species are
provided here.

PHASE CATEGORY | N° of species | % Weeds | Value
ENTRY Introduction via the most important pathways (note all are human mediated)
A Pastures includes fodder, forage, silage, hay, straw 3,170 67.0 13
B Forestry timber, pulp, firewood, shade, utility 1,422 61.8 1.2
C Herbal plants considered of medicinal use 32,842 375 0.6
D Crops edible plants 26,270 311 0.6
E Ornamentals grown by people for all sorts of reasons 149,636 13.1 0.3
DISPERSAL | The Most Significant Dispersal Mechanisms
F Human Dispersed Intentional dispersal via humans 53,614 30.8 0.8
G Animal dispersed Includes all records of dispersal by animals 4,953 80.6 0.8
H Wind or Water When recorded as dispersed by either 4,004 89.1 08
I Contaminants Contaminants in seed for sowing, hay, fodder etc 5,777 100 08
J Escapees Plants that escape from sites, 5,902 100 0.8
IMPACT The Most Significant or Potentially Significant Impacts
K Agricultural Weed Known weed of an agricultural crop 15,927 100 1
L Environmental Weed | Impacts are reported on the natural environment 5471 100 1
M Noxious weed Species with a legal requirement to manage 4,238 100 1
N Invasive Species that spread and impact significantly 6,076 100 0.5

Table 2. The system categories, species numbers, weed percentages and allocated values for each (figures from Randall, 2016)

OVERALL DATA SUMMARY

Table three provides a broad summary of the total numbers of
records, species, countries and the highest reported plant
families and genera.

Graphs eight to eleven clearly illustrate that the bulk of the
world’s weedy flora is dominated by a relatively small number
of families and genera. None of these families or genera provide
any real surprises, as shown by any large group of species there
is huge variety, variation and many more species within that
have not been reported as weeds.

The one large family that does not live up to a potential its size
may suggest is Orchidaceae. As the 40" ranked family, with 235
reported taxa, it is a long way from the 5,094 taxa in Asteraceae,
4,807 in Poaceae and a combined total of 3,572 for the Fabaceae
the top three families. Orchids are generally not considered
weedy but do get reported behaving as weeds for a range of
reasons even including the ubiquitous vanilla orchid (Vanilla
planifolia Jacks.).
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The sharp drop in reported numbers of taxa per family (Graph 9)
is mirrored by the genera (Graph 11) in a similar manner to the
reference number relationship illustrated by Graphs 6 and 7.

This edition of the compendium cites from 2,112 references
reporting 43,639 taxa, covering 298 countries, altogether
representing 432,042 database records. These records were
drawn from a significantly larger dataset comprising over 1.2
million plant names referentially linked to 4.8 million
bibliographically referenced reports from many thousands of
sources.



DATA SUMMARY TOTALS
Total number of reported taxa by: all species 44,144
accepted names (linked to any synonym/s) 35252
synonyms (linked to the accepted name) 8,892
hybrids 769
named cultivars 660
Number of Families 539
Number of Genera 5,808
Number of countries 234
The number of species x country combinations 180,693
Total number of database records used in this edition 443,089
Number of species in top ten represented Families
Asteraceae 5,094
Poaceae 4,807
Fabaceae - Papilionaceae 2,581
Rosaceae 1,522
Cyperaceae 1,380
Lamiaceae 1,196
Brassicaceae 1,168
Malvaceae 757
Polygonaceae 698
Caryophyllaceae 686
Number of species in top ten represented Genera
Solanum 315
Carex 312
Euphorbia 311
Cyperus 305
Acacia 255
Panicum 249
Hieracium 243
Polygonum 243
Salix 240
Rubus 236

Table 3: A summary of the record numbers used to compile this edition.
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UNDERSTANDING EACH RECORDS INFORMATION

Each compendium record can be comprised of up to 18
components, each are explained below.

Genus Species and Author The taxonomy of weeds is very
fragmented and many sources used old names. Rather than
update these old names they have been left as published by the
source author and linkages indicated between records that are
synonyms and those that are the current name. While all effort
has been made to determine the appropriate links between
related records, it is possible some may have been overlooked or
never determined. With the large number of sources used to
determine synonymy it was common to encounter differences of
opinion as to the correct name and a decision, right or wrong,
had to be made.

Plant FAMILY Again, decisions right or wrong, had to be
made.

Synonyms Are only listed when they are referred to elsewhere
in the compendium. Listed alternate names will refer to the
current name and the current name will refer to all listed
alternate names and provide a reference count for each of those
names. This removes the need for a scientific name index.

There may be some duplication of names due to minor spelling
variations that have been overlooked. Whilst all effort has been
made to remove these some may remain. If any duplicate names
are detected please inform the author.

Hybrids, the parents are listed where known

Common Names Are not listed in this compendium. They
create to much confusion amongst readers not aware of the
correct scientific name they are looking for and take up a great
deal of room in the listings. Overall they add little value to the
compendium. Common names would also require an extensive
index listing which is not needed in this format where all the
alternate scientific names are internally referenced.

USAGE COMMENTS

The number after each section represents the number of species
in the compendium with this status (first number this edition,
second number previous edition). The number in brackets after
classifications in the following commentary are the number of
species in this compendium that meet the stated criteria.

Total n° of refs: The total number of references for this species,
including all synonyms and accepted names. This number
appears on all related records.

Global Risk Score: The global weed risk score as per the 2016
publication by Randall and available here:

<https://www researchgate.net/publication/307638532_Can_a_p
lant%?27s_cultural_status_and_weed_history_provide_a_general
ised_weed_risk_score> (5,081)

Rating: As above

Toxic: Where a species is documented as toxic. The level of
toxicity or parts considered most toxic are often difficult to
determine, as sources rarely indicate this. These factors and the
varying susceptibility of different species from humans to
livestock to wildlife should all be considered. (3,310)

Aqua: The use of “aqua” indicates a species capacity to survive
under very wet conditions from free floating herbs to trees or
shrubs that can survive saturated or inundated soils.

Habit: A simplified form of a plants longevity and basic form.

Preferred Climate: Derived from the database and any
countries where the species is associated with these four basic
climates: Dryland, Mediterranean, Tropical and Subtropical

Origin: A species origin can often be difficult to determine
accurately and sources will often conflict with one another. The
approach in this publication is to combine all the cited origins as

they relate to 11 major regions plus ‘obscure’ or ‘cosmopolitan’.
While not accurate enough for some it’s the best outcome
possible from so many varying sources. In determining the
origin many hundreds of searches were conducted for all
possible combinations of origin as referenced in the origin field
of the database. A total of 15,176 species have an origin
reported.

The reported regions are:
1. Africa

2. Aust — Australia

3. C Am - Central America (Guatemala to Panama and the
Caribbean)

4. C Asia - Central Asia (Sri Lanka to Kazakhstan and
Turkmenistan to Bangladesh)

5. E Asia — Eastern Asia (China and Korea to Thailand and
Japan)

6. Europe (Ireland to Russia and south to Bulgaria and
Greece)

7. NZ - New Zealand
8. N Am - North America (Mexico to Iceland)
9. S Am - South America (south from Colombia)

10. SE Asia - southeast Asia (Malaysia to Philippines and
Papua)

11. W Asia - western Asia (Georgia to Yemen and Turkey to
Iran).

Major Pathways: Mentioned here are the five major intentional
and one accidental pathway by which the vast majority of plants
are distributed globally: These major pathways are:

Contaminants: accidental contaminants in produce, seed,
livestock, possessions, vehicles or equipment (5,775)

Pastures: species used in pasture and forage production
(2,243)

Forestry: species used in forestry projects including timber,
firewood, charcoal and other perennial tree related industries
(900)

Herbal: a vast range of species used as herbal medicines,
natural therapies and other related uses (12,598)

Crops: covering all major crops and a great many minor crops
where the species is known be either intentionally cultivated
or harvested for human or animal consumption or other utility
purposes (8,417)

Ornamental: the largest range of plant species and often
including multipurpose plants with numerous uses (20,773)

Dispersed by: The major dispersal mechanisms from the
database are mentioned here:

Humans: intentional dispersal for any number of reasons
although the vast majority are for ornamental use (22,804)

Vehicles: a well documented means of dispersing many plant
species as a contaminant on and in a range of vehicles and
other mobile machinery (993)

Animals: sources not specific but can include native species
as well as livestock (3,752)

Livestock: where sources mention livestock or domestic
animals (2,574). This includes records for Cattle (721),
Donkeys (105), Goats (65), Horses (378) and Sheep (1,880).

Flying animals: species documented dispersed by birds and
bats (739)

Water: (3,136) and Wind: (1,210)

Escapees: includes all those plant species that are known to
escape cultivation into the surrounding country (5,904).
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Seed Longevity: While there are only a relatively small number
of records with data reported in this field (1,531) it is very
valuable information. The four possible outputs are listed and
explained below. All data used here was drawn from the LEDA
seed trait database (Kleyer et al, 2008). The LEDA trait
standards for seed longevity are an excellent resource.

Present: a seed bank has been demonstrated to be found in the
soil but no time frame on longevity is given (175)

Transient: species with seeds that persist in the soil for less
than one year, often much less (476)

Short term: species with seeds that persist in the soil for at
least one year, but less than five years (310)

Long Term: species with seeds that persist in the soil for at
least five years (570)

Weed of: Listed here are those impacted crops or industries
specifically reported in the database. As previously mentioned
this data is not definitive or complete, just indicative of the
crops and agricultural situations many weeds are reported in.

COUNTRY OR REGION: Each cited reference begins with
the country or region as stated by that reference. Some very
large sources contained lists of species for many countries.
When possible these lists have been reproduced for every
country hence the same reference code can appear with a
different country. Records for common weeds can then, with the
same reference code, appear numerous times with different
country names while the reference itself is listed as ‘Global’.

Some references are still cited as ‘Global’ but do not break
down into specific countries. This is where the actual countries
invoved are not specifically cited or the country attibution was
not feasible from that source.

STATUS CODES: A group of relatively standard descriptors
were used to form the status field of the dataset. In this edition
the status code is again listed after each reference source code so
readers can be certain of a species status as defined by each
individual reference. This edition also lists the country which
that reference applies to, hopefully reducing the need to
continually consult the reference list.

The numbers cited at the end of the following sections relates to
the numbers of species meeting each sections criteria in this
edition (first number) and the last (2™) edition (last number).

A - Agricultural Weed Species commonly found in or
impacts on any harvested or farmed commodity such as
broadacre crops, plantations, orchards, small vegetable plots
etc. (16,968 - 10,107)

C - Cultivation Escape Species may have escaped from
gardens, cultivation or both; source not specific but includes
some crop and pasture species. (4,858 - 4,463)

E - Environmental Weed Species that invade and impact on
native ecosystems. (5,688 - 4,980)

D - Dispersed by Species with this code have details on their
dispersal mechanism in the cited reference (9,619 - NA)

G - Garden Escape Garden species known to have escaped,
either directly by seed or other propagules moving out of the
garden, or indirectly by establishing from dumped garden
waste. Other garden escapes originate from abandoned
gardens, graveyards and commercial waste disposal sites, to
name just a few. (5,709 - 3,072)

I - Invasive Species may have escaped from gardens,
cultivation or both; source not specific but includes some crop
and pasture species. (6,331 - 4,186)

N - Naturalised Species has self-sustaining and spreading
populations with no human assistance, but does not
necessarily impact upon the environment. A species’ capacity
to naturalise in foreign environments, however, is a good
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indicator of its weed potential. The letters ‘nC’ means that
naturalisation has not been confirmed. (22,588 - 18,048)

Q - Quarantine Weed Species prohibited entry under a
countries quarantine laws, either because it’s not present or
present and under a management program. (3,039 - 1,818)

R - Ruderal Species listed as ruderal in the database
references where a species is considered to have a strong
association with human disturbance and regularly disturbed
habitats (3,583 - NA)

U - Casual Alien These species appear with no direct
(apparent) human assistance, survive, possibly set seed, but do
not persist. They then may appear again some seasons later,
but do not develop persistent populations. Such species are
often considered as ruderal species but for this publications
purpose the association with human disturbance is not a
requirement (9,074 - 7,002)

W - Weed Most common term used. These plants are nearly
always economic weeds (i.e., pests of agriculture, horticulture,
turf, nurseries etc.). However when a source is not conclusive
in this area then ‘weed’ is used. (20,630 - 17,882)

X - Noxious Weed Species that landholders are required by an
act of law to manage, control or eradicate. For some countries
this term also encompasses quarantine species (i.e., US
Federal Noxious Weeds). (2,175 - 1,595)

Z - Contaminant Species that have been documented as a
contaminant, usually as seed but potentially as other viable
plant parts in a variety of products and pathways. (4,871 -
3,283)

REFERENCE SOURCE CODES
Numerical codes for references used in the Compendium (see
reference table for full details).

For a visual key to reading and dissecting each record turn to the
next page titled “READING A RECORD”.

NOMENCLATURE AND ERRORS

Every attempt has been made to retain the original species
names as supplied by the authors in each source. At times,
where there have been spelling errors, some records have been
changed and more than likely, but hopefully not too frequently,
errors may have been made at this end of the data daisy chain.
Some spelling errors or variations may not have been detected in
the screening process when adding new data sources. For these
and any other errors the author takes full responsibility. It would
be appreciated if reader’s finding errors could advise the author.

Author’s email address: weedbiologist@gmail.com

DATA SOURCES

For most published books and articles the conventional citation
is usually sufficient, but where it would assist the reader any
other appropriate information has been included. There are
numerous personal communication sources, these will provide
as much information and background as necessary to validate
the credentials of the source.



READING A RECORD

1. Genus species and author citation

2. The Family as determined for this
publication

3. Any alternate names listed in this
compendium with the number of
refernces for that record in brackets.

4. Total number of references for the
accepted name and all its listed
synonyms.

9. Any known major pathways

10. Known major modes of dispersal

12. If record is a synonym the accepted
name is indicated here

13. The reference total here is only the
sum of this record and the references
attributed only to the accepted name. It
does not include other cited synonyms
in this work. These are all summed in
the accepted name record.

1. Begonia cucullata Willd.
2. Begoniaceae
3. Synonym/s (n° of refs): Begonia
cucullata Willd. var. hookeri (A. DC.) L.
B.Sm. & B. G. Schub. (2), Begonia
semperflorens Link & Otto (8)
4. Total N° of Refs: 37
5. Global Risk Score: 4.8

Rating: Low
6. Aqua - Habit: perennial Herb
7. Preferred Climate/s: Mediterranean,
Subtropical, Tropical
8. Origin: S Am
9. Major Pathway/s: Crop, Herbal,
Ornamental
10. Dispersed by: Humans, Escapee
11. References: Brazil-W-255, United
States of America-N-419, United States of
America-CE-617, Global-N-85, United
States of America-N-101, United States of
America-EW-179, United States of
America-N-301, United States of America-
N-839, South Africa-N-956, Australia-N-
354, La Reunion-E-1077, Africa-W-1127,
China-N-1215, northern Australia and
immediate northern neighbours -N-29,
United States of America-N-1292, Global-
CD-1611, United States of America-E-
1736, Borneo-N-1796, Brazil-U-1820,
Brazil-R-2053, United States of America-
N-2092, Austria-W-1977, Belgium-W-
1977, Chile-W-1977, India-W-1977,
Rwanda-W-1977, South Africa-W-1977.

1. Begonia cucullata Willd. var. hookeri
(A.DC.) L.B.Sm. & B. G. Schub.
2. Begoniaceae

12. Accepted name: Begonia cucullata
Willd.

13. Total N° of Refs: 29

7. Preferred Climate/s: Subtropical,
Tropical

8. Origin: S Am

9. Major Pathway/s: Ornamental

10. Dispersed by: Humans, Escapee
11. References: Puerto Rico-CW-261,
Global-CD-1611.

5. The Global Risk score for this name and
its rating below

6. Toxic and Aquatic species indicted here,
followed by a generic description of
the species habit

7. A series of generalised preferred
climates

8. The species origin/s as defined

11. All references relating to a species
behaviour as a weed. Each begins with
the reported country or region,
followed by the status code as defined
earlier, then the reference code.
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