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1.1 Introduction

In this book we ask the question, in parthe-
nium weed do we have the ‘worst weed the 
world has ever encountered’? The conclusion 
we have reached is, if not yet, then we soon 
will have! As this phenomenal ‘demon plant’ 
spreads around the world at a remarkable 
rate, causing such devastating outcomes to 
all aspects of agriculture, horticulture, for-
estry and the natural environment, as well 
as being a significant health concern, it is 
coming under unparalleled scientific and 
public scrutiny.

Parthenium Weed: Biology, Ecology and 
Management has been a collective effort by 
26 members of the International Parthe-
nium Weed Network. The book builds on a 
fundamental understanding of invasive 
plant biology and weed science that can be 
acquired from the many good texts avail-
able. Given such grounding, our broad aim 
in this book is to emphasize the practical rel-
evance of understanding biology and ecol-
ogy to enable effective and sustainable 
management, hence our subtitle – biology, 
ecology and management.

Parthenium Weed: Biology, Ecology and 
Management has a conspicuously world 
focus, drawing on examples from 48 

countries which have found themselves with 
the misfortune of being invaded by this phe-
nomenal weed. The journey through the 
biology and ecology reveals the very special 
nature of this quite amazing plant, as well as 
the general principles that apply universally 
within invasive weed science.

Our narrative is to build on credible 
observations and experiments and is abun-
dantly illustrated with original data and 
well- selected images. Numerous summary 
sections provide a clear background to the 
new knowledge that is readily accessible and 
structured for easy reading. Within the 
book, one key theme that has been used to 
impart coherence through the specialized 
contributions from the 26 authors has been 
the integrated thought process to initially 
understand the weed and then to manage it. 
This theme refers to a constant interplay 
between internal (genetics) and external 
(environment) factors that drive every facet 
of the weed’s existence.

Knowing which traits confer weedy sta-
tus, and which stages of the life cycle are 
best to target to achieve meaningful man-
agement, continue to be major challenges 
for weed science – Parthenium Weed: Biology, 
Ecology and Management rises to these 
challenges.
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1.2 Know Your Enemy – Global 
Impacts and Losses

Originally regarded as a major weed in Aus-
tralia and India, parthenium weed is now 
widespread in about 48 countries in Africa, 
Asia and the South Pacific, and has the 
potential to spread to new countries in 
Africa, Asia and parts of Europe. Until the 
end of the 20th century, most information 
on parthenium weed came from Australia 
and India. However, with the emergence of 
parthenium weed in Asia and Africa, there 
has been considerable interest and research 
effort in other countries as well. Despite the 
weed affecting the livelihoods of millions of 
people in Asia and Africa, by causing signifi-
cant economic, health and environmental 
loss, information available on the weed is 
scattered, mostly as research publications. 
Except for conference proceedings focusing 
on parthenium weed research on a regional 
scale and general reviews, currently there is 
no book available on parthenium weed 
reflecting its global weed status, despite the 
considerable research achievements over the 
last five decades in many countries.

Research on parthenium weed is in 
progress in many countries, including Aus-
tralia, India, South Africa, Ethiopia, Paki-
stan, Bangladesh, China, Sri Lanka and 
Nepal. This book, with contributions from 
expert researchers with extensive involve-
ment in parthenium weed research from 
these countries, has collected and synthe-
sized existing knowledge on parthenium 
weed in 16 chapters covering aspects of: (i) 
biology; (ii) ecology; (iii) genetics; (iv) intro-
duction histories; (v) geographic distribu-
tion; (vi) the impact on agriculture, natural 
forests and the environment of protected 
areas; (vii) allelopathy; (viii) impacts on 
human and animal health; (ix) potential 
uses; and (x) management strategies, includ-
ing chemical, cultural and biological control 
methods.

The book brings in experts from 13 
countries (Australia, Bangladesh, Canada, 
China, Ethiopia, India, Kenya, Nepal, Paki-
stan, South Africa, Sri Lanka, Uruguay and 
Vietnam) and is the first book exclusively on 
parthenium weed. The book also provides 

current distribution records/status of the 
weed, along with future risks of spread based 
on climate change. There are dedicated chap-
ters on the current status of parthenium 
weed problems in Australia and the Pacific, 
Southern Asia, East and South- east Asia, 
North Africa and the Middle East, and 
southern Africa. All chapters have relevant 
photos and figures included to make the 
reading interesting.

This book will be a comprehensive refer-
ence book for researchers, students, profes-
sionals involved in weed management, 
government officials and policy makers and 
anyone interested in parthenium weed. As 
the research needs and knowledge gaps vary 
widely across different countries, the book 
has also identified these gaps, and provides 
direction for future research for various 
countries. This is the first book on parthe-
nium weed under the CABI invasive species 
series. The book will be of immense value to 
all countries with a parthenium problem, 
which will benefit by sharing knowledge and 
experience.

1.3 Biology, Ecology and Spread

Chapter 2 provides comprehensive informa-
tion on the overall biology and ecology of 
the weed. It provides specific details on the 
taxonomy, plant distinguishing characteris-
tics, its likely centre of origin, genetics and 
intraspecific diversity, growth, reproduction 
and phenology, seed biology (including seed 
production, dispersal, germination, longev-
ity and seed bank), population dynamics and 
preferred climatic requirements for growth. 
The chapter also highlights how various bio-
logical and ecological characteristics of 
parthenium weed, such as its morphological 
attributes, biological plasticity, intermedi-
ate photosynthesis mechanism, allelopathy, 
stress tolerance, competitive ability and 
long- lived seeds, make it one of the most 
successful global invasive species.

Chapter 3 deals with how parthenium 
weed, with a humble origin in the neo-
tropics, has ended up as a global weed with a 
pantropical distribution spreading across 



 An Introduction to the ‘Demon Plant’ Parthenium Weed 3

about 48 countries in the last five to six 
decades (Fig. 1.1). The chapter specifically 
deals with the spread pathways adopted by 
the weed and the present distribution in the 
invaded continents. The chapter also high-
lights that parthenium weed is likely to 
expand its geographical distribution range 
even more, particularly into the Mediterra-
nean and eastern European, Western Africa 
and South and South- east Asian regions, 
with anticipated future climate change.

1.4 Impacts

Chapter 4 provides comprehensive details 
on how parthenium weed interferes with 
and negatively affects: (i) crop production, 
including grain crops, horticultural crops, 
vegetables, fibre and field crops, and agro-
forestry; (ii) farm animal production, includ-
ing pastures, fodder crops and meat 
production; and (iii) the socio- economic 
aspects of agriculture (Fig. 1.2).

Chapter 5 deals with the impact of 
parthenium weed on the environment, more 
specifically, the negative impact of the weed 
on soil properties, and the above- and below- 
ground community biodiversity, including 
fauna, flora and microorganisms. Also, the 
chapter comprehensively examines the neg-
ative impact of parthenium weed on insect 
pollinators and shows how the weed can: 
(i)  alter nutrient cycling; (ii) reduce plant 
species diversity and abundance; (iii) change 
vegetation structure; and (iv) alter the 
assemblage of other organisms such as 
invertebrates, amphibians, reptiles, birds 
and mammals.

Chapter 6 deals with various human 
and animal health impacts of the weed. Dis-
eases caused by the weed include dermatitis, 
rhinitis, asthma and atopic dermatitis. The 
detrimental health effects of parthenium 
weed are attributed to the sesquiterpene lac-
tones and in particular parthenin in the 
plant which are toxic to farm animals and 
responsible for allergic diseases in humans 
(Fig. 1.3).

Fig. 1.1. The dramatic and rapid spread of parthenium weed around an abandoned homestead in 
South Africa. (Ezemvelo KZN Wildlife and Department of Environmental Affairs, South Africa.)
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1.5 Management

Although parthenium weed has now 
invaded more than 48 countries around the 
world, and threatens to invade more in the 
future, development of various tools to 
manage the weed is mainly based on avail-
ability of resources, level of awareness and 
socio- economic status of the affected 
regions.

Chapter 7 focuses on biological control, 
one of the main strategies of parthenium 
weed management. The chapter covers key 
biological control agents available for man-
agement of parthenium weed, which are 
mainly based on Australian initiatives. 
 However, this chapter also encompasses 
introduction history and status of parthe-
nium weed biological control agents in other 
parts of the world, for example Eastern and 
South Africa, South Asia and the Pacific 
Islands.

Chapter 8 considers the importance of 
other management strategies and discusses 
them in the context of integrated weed man-
agement. A detailed account is presented of 
cultural (legislative measures, hygiene prac-
tices, crop rotation, cover crops, competi-
tion and suppression), physical (manual and 
mechanical removal, fire and heat) and 
chemical (synthetic and natural products) 
approaches used to manage parthenium 
weed in different parts of the world (Fig. 
1.4).

In Chapter 9, the critically important 
role that coordination and awareness can 
play in managing parthenium weed is 
addressed. Of all the invaded countries, only 
Australia and South Africa have put in place 
well- developed national coordinated strate-
gies for the management of parthenium 
weed. This chapter describes in detail the 
major components of Australian and South 
African coordination strategies and 

Fig. 1.2. Heavy infestation of parthenium weed in a maize field in Bangladesh  (Ilias Hossian, Bangla-
desh.)
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discusses their role in containment of weed 
spread. The role of public awareness cam-
paigns in highlighting the issue of parthe-
nium weed is also discussed, followed by a 
discussion on the potential role of societies, 
action groups and international networks in 
creating awareness and linkages on parthe-
nium weed.

There has been a debate about the 
potential role of utilization in management 
of parthenium weed. A large volume of pub-
lished material is available on potential uses 
of this weed and opportunities for further 
exploitation. Chapter 10 critically reviews 
this published information on the actual 
uses of the plant in different countries. It 
also weighs the benefits and potential prob-
lems associated with utilization of this weed 
in countries where existing infestations are 
large and threaten to spread further.

1.6 History and Regional 
Management

Chapters 11–15 outline the history, back-
ground, spread and management tools used 
for parthenium weed in Australia and the 
Pacific, Southern Asia, East and South- east 
Asia, southern Africa and the Western 
Indian Ocean islands, East and North Africa, 
and the Middle East. Parthenium weed has 
become one of the biggest threats to subsis-
tence farming and future food security of 
some poor nations in Africa and Asia. The 
negative effects of parthenium weed on the 
environment in developing countries are 
extensive, yet they are least documented 
due to the limited knowledge and resources 
in these countries. Recently the level of 
awareness about the weed in East and south-
ern African countries has increased, thanks 
to international donors who funded research 
programmes on management, especially 
biological control in Ethiopia, Tanzania and 
Uganda. Parthenium weed is a relatively new 
weed in some parts of South- east Asia, for 
example Malaysia and Thailand, and local 
authorities should take notice of the situa-
tion and start implementing eradication/
containment programmes to stop its further 
spread.

Chapter 16 draws conclusions and 
makes future recommendations on the man-
agement of parthenium weed, based on 
extensive information reviewed in different 
chapters of the book. There are some 
research gaps, particularly in quantification 
of economic losses and health effects of 
parthenium weed. Integrated management 
options are the way forward in the manage-
ment of the weed under changing environ-
mental conditions. Finally, this chapter 
looks at the gaps in our knowledge and how 
we might close these with collaborative pro-
grammes of research around the globe.

1.7 Final Note

If effective management programmes are 
not put in place, parthenium weed is 
expected to spread further in all regions 

Fig. 1.3. A worker showing severe skin allergy 
symptoms due to parthenium weed. He was 
employed by the Punjab Forest Department, 
Lahore to slash and remove the weed from the 
understorey of Changa Manga Forest Reserve. 
(Asad Shabbir, Pakistan.)
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mentioned above. The future changing cli-
mate would further help in its spread to 
more countries and exacerbate the problem. 
It is alarming that just during the process of 
writing this book, we witnessed three con-
firmed reports of weed invasion in the King-
dom of Saudi Arabia, Thailand and the 
United Arab Emirates. Well- coordinated and 
effective national strategies are required to 
combat the issue of parthenium weed.
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recently invaded by parthenium weed. (Siriporn Zungsontiporn, Thailand.)




