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1. Introduction 

	 The influence of humans on the natural environ-
ment and its components increases with the progress of 
civilization (Roberts 2014). As indicated by Steffen et 
al. (2007):������������������������������������������ “The human imprint on the global environ-
ment has now become so large and active that it rivals 
some of the great forces of Nature in its impact on the 
functioning of the Earth system”. The development of 
agriculture, industrialization and urbanization leads to, 
among others, changes in plant cover. In the words of 
Behre (1988): “Today’s cultural landscape is the result 
of human impact upon natural ecosystems over �������millen-
nia and, in more recent times, the purposeful creation of 
a landscape specifically for agricultural production. In 
densely inhabited regions, i.e., in large parts of Europe, 
human activity completely masks the natural factors. 
Thus, it is scarcely possible to recognize natural altera-
tions during later periods using the presently available 
methods of vegetation history. This applies to central 

and northern Europe from the Middle Ages onwards 
and to the Mediterranean area since antiquity”.
Anthropogenic changes in flora and vegetation have 
been the subject of regular geobotanical research for 
over 150 years (Candolle 1855). For several decades, 
one of the most outstanding researchers of this process 
has been Professor Herbert Sukopp from the Technical 
University in Berlin, who, in 2020, celebrates his 90th 
birthday. This year is also the 65th anniversary of his 
extremely fruitful creative work, started with a publi-
cation about halophytes (Sukopp 1955). These events 
inspire reflection on the role of Sukopp in the develop-
ment of science, in particular, geobotany and ecology. 
At the beginning of this year, an excellent analysis of 
the achievements of Herbert Sukopp was published, 
showing his pioneering role in the development of the 
urban ecology (Kowarik 2020). This paper focuses on 
the Sukopp's ideas, concepts and empirical research in 
the field of anthropogenic changes in flora and vegeta-
tion. This publication and multiple personal contacts 
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between the author of this article and Professor Sukopp 
confirm that this issue is the main motive of his research 
activity. This was already indicated by Olaczek (1998), 
who distinguished three main directions in Sukopp's 
scientific achievements: (1) changes in flora and vege
tation under the influence of human activity; (2) flora 
extinction and protection; (3) urban ecology – as a new 
scientific discipline.
	 The aim of this study is to discuss the main trends of 
Sukopp's research on the relationship between humans 
and flora and vegetation, and to show their measurable 
impact on the development of knowledge about anthro-
pogenic changes in flora and vegetation.

2. Brief scientific biography 
of Professor Herbert Sukopp

	 Prof. Herbert Sukopp was born in Berlin on No-
vember 6, 1930. In the same city, he also graduated in 
botany, geology and sociology. He obtained his docto
rate in natural sciences in 1958 under the supervision 
of Professor Erich Werderman at the Freie Universität 
Berlin. Ten years later, Herbert Sukopp obtained his 
habilitation at the Technical University of Berlin. In 
1969 he was appointed a professor; from 1974 to 1996, 
he was a full professor and the head of the Department 
of Ecosystem Research and Vegetation Sciences at the 
Institute of Ecology TU Berlin.
	 Detailed information on many functions and scien-
tific activities of Professor Sukopp can be found in the 
book published in 1995, on the occasion of the 65th 
anniversary of his birthday, entitled “Dynamik und Kon-
stanz. Festschrift für Herbert Sukopp” [English: Dyna-
mism and constancy. Festschrift for Herbert Sukopp] 
(Kowarik et al. 1995). This book also includes a list 
of Sukopp's publications, which appeared in the years 
1955-1994 (Maubach 1995). The list of later published 
works is available on the website of his parent depart-
ment (Kowarik 2020).
	 Professor Sukopp enjoys great authority in many 
countries of the world. In his native country, he was 
repeatedly honored for scientific and nature protection 
activities, and awarded with medals. An expression of 
great appreciation and respect in Poland was granting 
Professor Sukopp the title of an honorary member of 
the Polish Botanical Society (PBS). On this occasion, 
he participated in the 51st PBS Congress in Gdańsk 
in 1998 and gave a lecture entitled “Urban ecology – 
scientific and practical aspects”. In connection with 
this event, a special edition of the “Phytocoenosis” 
journal, dedicated to the Professor, was published. The 
volume entitled “Synanthropization of Plant Cover in 
New Polish Research” (Faliński et al. 1998) contains 
several dozen articles related to the research topics of 
Professor Sukopp that are described in this paper.

3. Material and methods

	 The analysis is based on Sukopp's publications on 
anthropogenic changes in flora and vegetation, exclu
ding works focused on urban flora and vegetation, 
which were discussed by Kowarik (2020). Publications 
selected for this analysis were cited in journals indexed 
in global databases: Scopus or Web of Science. In 
the case of Scopus, both the citations of publications 
indexed in the Documents database and in the Second 
documents database were taken into account. In the 
case of Web of Science, there were considered both the 
citations of Web of Science Core Collections indexed 
publications and works whose citations are available 
using the Cited Reference Search tools. The inclusion 
of Second documents and the use of Cited Reference 
Search tools allow a fairly complete understanding of 
the scope of impact of the author's publications, whose 
output covers the years 1955-2020. The publications 
separated in this way were quantified in the Google 
Scholar database, which provides an image of their use 
not only on an international scale, but also on a regional 
and local scales. All quantitative data refer to the end 
of 2020.
	 The result of the  conducted analysis is an attempt 
to define the key issues undertaken by Sukopp in the 
field of anthropogenic changes in flora and vegetation 
(Chapters 4 and 5). Using the tools available in the 
Scopus, Web of Science and Google Scholar databases, 
quantitative data were presented, indicating the scope 
of dissemination of his scientific work (Chapter 6).

4. Sukopp’s core concepts of the relationship 
between humans and flora and vegetation

4.1. Beginning of research – halophytes, peat bogs, 
and neophytes

	 From the beginning of his research activity, Herbert 
Sukopp noticed and took into account the importance 
of the human factor in shaping the plant cover. After 
his debut paper on halophytes and floristic notes, which 
were published in 1955-1957 (Sukopp 1955, 1957), in 
1959, he submitted a dissertation on peat bog vegeta-
tion. Comparing the vegetation of Berlin's peat bogs, 
he paid special attention to its “anthropogenic changes” 
(Sukopp 1959/60). Two years later (in 1961), during 
the International Symposium in Stolzenau dedicated 
to anthropogenic vegetation, he delivered a lecture on 
neophytes occurring in natural plant communities in 
Europe. This lecture, published only in 1966 (Sukopp 
1966a), and the article on the same issue from 1962 
(Sukopp 1962) open up a long list of his publications 
on neophytes in the flora of Europe and also define 
problems that need to be solved.

Bogdan Jackowiak Man-made changes in flora and vegetation: a sketch to a scientific portrait of Professor...
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4.2. Human influence on flora and vegetation

	 Looking from today's perspective, it is necessary 
to emphasize the special importance of two papers 
published at the turn of the 1960s and 1970s: “Human 
impact on vegetation” (Sukopp 1969) and “Man-made 
changes to flora and vegetation in Central Europe” 
(Sukopp 1972). In these papers, Herbert Sukopp syn-
thesized the existing knowledge about relationship 
between humans and flora and vegetation, presented 
key terms for its description and proposed a method 
for measuring the impact of culture on ecosystems. In 
the first work, he focused on man and his influence on 
flora and vegetation, developing the following theses:
•	 the influence of man on the plant cover comprises 

not only the impact of an individual, but also all his 
economic activities, and even more broadly, cultural 
activities;

•	 such understood ’human influence‘ is a habitat factor, 
the effect of which is visible both in the structure and 
functioning of vegetation;

•	 this factor varies depending on the Earth's veg-
etation zone and the phase of socio-economic 
development, therefore, it is necessary to take into 
account the dimensions that enable their compari-
son, such as: intensity, time and spatial extent of 
the impact.

	 Based on these assumptions, Herbert Sukopp pre-
sented conclusions from a comparative analysis of the 
previously known classifications of human influence on 
ecosystems, indicating that the idea of hemeroby (Jalas 
1953, 1955) may be particularly useful in geobotani-
cal research. According to this idea, human influence 
on the ecosystem is measured using a multi-level 
scale of hemeroby. Herbert Sukopp proposed that this 
assessment should take into account: type, intensity 
and duration of cultural impact, condition of the habitat 
(substrate, soil, water, etc.), species composition and 
vegetation structure. The word ‘hemerob’ used in this 
concept comes from the Greek word ‘hemeros’, which 
means “tame, cultivated:”, and the word ‘bios’, meaning 
‘life’. The hemeroby scale, referring to the Kolkwitz 
and Marsson saprobia system (Kolkwitz 1950) used 
in limnology, was supplemented and developed in the 
consecutive years by Sukopp (Table 1) (Sukopp 1972; 
Blume & Sukopp 1976) and other authors, in particular, 
Kowarik (1988).
	 The concept of hemeroby has found wide appli
cation  in Europe, not only in geobotanical and eco
logical research, but also in landscape studies (see 
Chapter 6).

4.3. Changes in plant cover under human influence

	 The first attempt to define anthropogenic changes 
in flora and vegetation was made by Sukopp in his 

article on species losses in the flora of Berlin (Sukopp 
1966: 135). He wrote there as follows: “The influence 
of humans can be seen in the decline of species as well 
as in the naturalization of alien species. ‘Poverty’ and 
‘enrichment’ are each only one aspect of these effects 
of human influence.”(translation BJ). This definition 
was significantly deepened in the work published by 
Sukopp three years later (1972) and summarizing an 
important stage of his scientific activity. According to 
the concept presented there, anthropogenic changes in 
plant cover are manifested at many levels of its orga-
nization (population, species, floristic, phytocoenotic) 
and include two dynamically opposing phenomena: the 
decline of native plant species and indigenous communi-
ties and the spread of alien species and phytocoenoses 
dominated by them.
	 The following factors are important in the spread 
of  alien species: time of immigration, the way in 
which  humans participate in their immigration and 
the degree of naturalization. The spread of alien spe-
cies  is also determined by a geographical zone, the 
respective plant’s habitat and its community. The 
expansion of species beyond their natural ranges may 
lead to the evolution of new taxa. Such a comprehensive 
approach to the problem of the relationship between 
humans and flora and vegetation was extremely inno-
vative at that time. It was reflected in the structure of 
the work from 1972, which can be considered crucial 
in the history of research on anthropogenic changes of 
flora and vegetation, thus, it is worth quoting it in full 
(Table 2).
	 The concept of contemporary changes in flora and 
vegetation presented in the discussed publications has 
been developed with further theoretical assumptions and 
illustrated with examples in the work entitled “Extin
ction and Naturalization of Plant Species as Related to 
Ecosystem Structure and Function” (Sukopp & Trepl 
1987). This study again indicates that anthropogenic 
changes in plant cover are primarily due to two phe-
nomena: (1) extinction and decline of species and (2) 
introduction and naturalization of species. This time, 
however, special emphasis was placed on the impor-
tance of the historical factor, stating in the conclusion 
(p. 270):
	 “Generalizing and actualistic studies are of value 
only in an essentially historical theoretical framework. 
This becomes particularly obvious if one considers 
two historical processes which truly revolutionized the 
structure and function of actual biotic communities, i.e., 
the breakdown of barriers between isolated plant and 
animal territories which had existed since the Tertiary 
Period, beginning with the development of worldwide 
transportation routes around the year 1500; and the 
rapidly accelerated extermination of species which 
began in the middle of the 20th century.”

Biodiv. Res. Conserv. 60: 23-38, 2020
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Table 1. Gradations of different forms of land use according to the degree of cultural influence on ecosystems (according to Blume & Sukopp 
1976; English translation – BJ)

Bogdan Jackowiak Man-made changes in flora and vegetation: a sketch to a scientific portrait of Professor...

Explanation: * – limit values valid for Berlin

Hemerobic level Ecosystems Anthropogenic impact

Changes in vegetation and flora

Vegetation Flora of vascular plants*

Share of 
neophytes in 
the species 

composition

Share of 
therophytes 

in the 
species 

composition
1 2 3 4 5 6

ahemerobic

rocky, moor and tundra 
regions in some parts of 
Europe; in Central Europe 
– only some areas of high 
mountains

absent

water, bog and rock 
vegetation in some parts 
of Europe; in Central 
Europe – only fragments 
of high mountain 
vegetation

0%

oligohemerobic

weakly thinned or weakly 
grazed forests, salt marshes, 
growing dunes, growing fens 
and raised bogs

small-scale wood removal, 
grazing, air (e.g. SO2) and 
water immissions (e.g. 
floodplain flooding with 
eutrophic water)

weakly thinned or 
weakly grazed forests, 
salt marshes, growing 
dunes, growing fens 
and raised bogs, 
some aquatic plant 
communities

<5% <20%

mezohemerobic

forests composed of habitat 
alien species, heaths, dry and 
poor grasslands, landscape 
parks (extensive meadows 
and pastures)

thinning and rarely plowing 
or logging, mulch use and 
pest control, sometimes 
poor fertilization

vegetation pattern 
influenced by humans 5-12 %

euhemerobic β

intensive grazing and 
forestry; ornamental lawns

fertilization, liming, use 
of biocides, slight ditch 
drainage

numerous, mostly 
persistent ruderal 
communities of arable 
and garden weeds, 
ornamental lawns; 
forests composed of 
non-native and habitat-
alien species

13-17 % 21-30%

arable land
leveling, constant 
disturbance, massive 
mineral fertilization

euhemerobic α

special crops (e.g. fruits, 
vines, ornamental lawns) or 
crop rotations with strongly 
selected weed flora

deep plowing (or trenches), 
permanent and deep 
drainage (and/or intensive 
irrigation); Intensive 
fertilization (manure) and 
the use of biocides

low-competition pioneer 
biocenoses, e.g., many 
short-lived ruderal 
communities

18-22% 30-40%

sewage fields adaptive; heavy irrigation 
with drainage

polyhemerobic

waste dumps, spoil heaps, 
rubble areas

one-time destruction 
of biocenosis with 
contemporaneous covering 
of biotope with foreign 
material >23% >40%

partly built-up areas (e.g. 
paved paths, gravel tracks)

biocenoses severely 
decimated; biotope changes 
significantly over the long 
period of time

metahemerobic

contaminated ecosystems biocenosis destroyed ecosystems 
contaminated or treated 
with biocides; intact 
buildings and their 
interiors

- -fully built-up ecosystems 
(e.g. buildings, bituminous 
surfaces/mats)

biocenosis destroyed
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Soil changes

Influencing soil-forming
processes

Habitat change
Change of edaphic

properties

Indicator of changes 
in diagnostic features 

compared to natural soil

7 8 9

absent absent absent

litter degradation, acidification or 
alkalization slight change in the supply of nutrients

form of humus: 
Cl-, SO4-, increase in soil 
solution 

decomposition, humification, partly 
podsolization or pseudo-gleyation

slight change in the supply of nutrients, 
water or oxygen

humus form: 
dystrophic, 
eutrophic

intensive decomposition, 
humification and aggregation; 
decreased acidification, 
podsolization, and gleying 

increased nutrient supply with pH-changed 
availability of nutrient reserves; changed 
water source or O2 supply

lack of O-horizon; 
pH increase

as above; in addition: shallow 
turbation, erosion

as above; in addition, a small change in the 
rooting capacity in the topsoil

Ap-horizon; 
pH increase

as above; in addition: shallow 
turbation, erosion, rearrangements

greatly increased supply (and discharge) 
of nutrients with reduced redox-dependent 
availability; increased root penetration of 
the subsoil; increased O2 supply or water 
supply

formation of 
cultosols with humus, 
homogeneous topsoil; 
> 30 to 80 cm; 
pH increase

Hydromorphing, humus 
accumulation, structural 
disintegration

greatly increased supply (and discharge) of 
water and nutrients with reduced aeration

Rust stains; 
VNa- increase

(partial) fossilization with sediment 
supply change in all habitat properties covered with 

anthropogenic rock

litter degradation and bioturbation 
greatly reduced reduced rooting and aeration lack of O- and Ah-

horizons

sharp decline in biogenic processes 
(decomposition, humification, 
bioturbation)

pollutant dominance greatly reduced or absent 
CO2 release

lack of root space
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lively in this discussion. He wrote many times, among 
others, on the classification of flora taking into account 
the role of humans in its shaping. This problem was 
presented in a particularly interesting way in the work 
published jointly with Scholz at the end of the 20th 
century (Sukopp & Scholz 1997). In the context of 
classifications proposed by other authors (Kornaś 1968, 
1981; Jackowiak 1990, 1993; Mirek 1991; Pyšek 1995; 
Pyšek et al. 2004), attention is drawn to the consi
deration of the group of native species occurring only 
in natural habitats (Ahemerophytes) and separation 
of the Indigenophyta anthropogena (Anecophytes) 
group (Fig. 1). The introduction to this classification of 
native species not adaptable to anthropogenic factors, 
at the same time, draws attention to the less frequently 
discussed problem of apophytes. The separation of 
anecophytes (‘homeless plants’), in turn, draws at-
tention to the relatively rarely studied phenomenon 
of plant evolution in historical time. More about the 
evolution of concepts and terms related to plant inva-
sion can be found in the study by Kowarik and Pyšek 
(2012).

5. Synthetic works and empirical studies

	 The creative output of Herbert Sukopp in the field of 
anthropogenic changes of plant cover is characterized by 
a thematic scope and a wealth of review and theoretical 
works illustrated with many examples from his own 

Table 2. The structure of the paper entitled: Wandel von Flora und 
Vegetation in Mitteleuropa unter dem Einfluß des Menschen (Sukopp 
1972) [Change of flora and vegetation in Central Europe under the 
influence of humans]

1. Introduction*
2. Human influence on flora
    2.1. Plant migration under the influence of humans
          2.1.1. Immigration period of the hemerochores
          2.1.2. Immigration way of the hemerochores
          2.1.3. Degree of naturalization
   2.2. Influence of humans on taxa evolution in wild plants
   2.3. Decline in ferns and flowering plants
          2.3.1. General considerations
         2.3.2. Examples from Central Europe
         2.3.3. Causes of extinction
3. Human influence on vegetation
   3.1. Decline in plant communities
   3.2. Spread and formation of new plant communities
4. Outlook
    Summary/Résume
    Bibliography

The classification of flora

native:
Indigenous plants

non-native:
Hemerochorous plants

according to the degree
of naturalization

only in natural 
habitats:

Ahemero-
phytes

also in

man-made 
habitats:

Apophytes

only in

man-made 
habitats:

Anecophytes

Indigenophyta
anthropogena

naturalized 
in man-made 

habitats:

Epecophytes

naturalized 
in natural or 
semi-natural 

habitats:

Agriophytes

Fig. 1. Classification of the flora of certain area according to indigenous status or degree of naturalization (Sukopp & Scholz 1997)
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	 The language describing anthropogenic changes in 
the flora of Europe has been developing since the half 
of the 19th centuries (e.g. Watson 1847; Candolle 1855; 
Thellung 1905, 1915, 1919, 1925; Linkola 1916). 
From the beginning of the 1960s, Sukopp participated 
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research. Taking into account the leading topics of the 
publications, they can be divided into four main groups: 
(1) overview-theoretical and multi-topic (Table 3); (2) 
related to the introduction and naturalization of species 
(Table 4), (3) devoted to the spread of native species 
to anthropogenic habitats (Table 5), and (4) focused on 
species extinction and decline (Table 6). It is neither a 
complete nor a disjunctive classification, but it shows 
that Professor Sukopp has repeatedly discussed the key 
issues concerning the relationship between humans and 
flora and vegetation.
	 It is also worth noting that throughout his research 
career, he dealt with the biology and ecology of plant 
species related to human activity in various ways 
(Table  7). A list of these species includes both apo-
phytes (Campanula rapunculoides, Humulus lupulus, 
Veronica sublobata, Viscum album) and species of 
foreign origin: archaeophyte (Poa bulbosa) and neo-
phytes (Chenopodium botrys, Impatiens glandulifera, 
Inula graveolens, Parietaria pensylvanica, Pterocarya 
fraxinifolia, Reynoutria japonica, R. sacchalinensis, 
Rumex triangulivalvis, Sagittaria latifolia, Veronica 
filiformis).

6. Dissemination of Sukopp's concepts on 
anthropogenic changes in flora and vegetation

	 A large part of Sukopp's scientific activity took 
place before the era of total digitization of scientific 

information and the unification of language of publi-
cations. The works were usually sent directly to the 
most interested researchers in the form of offprints, 
often with the author's personal dedication. For these 
reasons, the contemporary databases of scientific 
knowledge hardly reflect the influence of the authors 
of this epoch on the development of science. All the 
more, it is worth paying attention to the very wide 
scope of the impact of Sukopp's works, confirmed 
by data from leading scientific information databases 
(Web of Science; Scopus, Google Scholar). This ap-
plies both to the publications on urban ecology, which 
was already pointed out by Kowarik (2020), and to 
the works related to anthropogenic changes in plant 
cover.
	 At least 287 works by Sukopp are cited in the 
publications indexed in the Scopus database. The to-
tal number of citations is over 3046; 28 publications 
were cited more than 28 times. At least 221 works by 
Sukopp are cited in the publications indexed in the Web 
of Science. The total number of citations is over 2698; 
25 publications were cited more than 25 times. In total, 
307 works are cited in both databases. In order to obtain 
full information about their dissemination, they were 
identified in the Google Scholar database. They have 
been found to be cited 8229 times; 44 of these were 
cited at least 44 times.
	 Among the most frequently cited works in the Sco-
pus database, apart from urban ecology, there are 25 

Year Titles of the papers Co-authors
1967 Flora and vegetation changes in Central Europe during the last centuries (G) -
1968a Human influence on vegetation and on the terminology of anthropogenic vegetation 

types (G)
-

1969 Human influence on vegetation (G) -
1972 Man-made changes to flora and vegetation in Central Europe (G) -
1976 Ecological significance of anthropogenic soil changes (G) Blume H-P.
1976 Dynamics and constancy in the flora of the Federal Republic of Germany (G) -
1979 Changes of flora and vegetation in Central Europe during the last centuries (G) -
1981 Changes of flora and vegetation in agricultural landscapes (G) -
1986 Consideration of neophytes in red lists of endangered species (G) Kowarik I.
1987 Extinction and naturalization of plant species as related to ecosystem structure and 

function (E)
Trepl L.

2000 Changing climates and the effects on vegetation in central European cities (E) Wurzel A.
2000 On the importance of apophytia, hemerochory and anecophytia for biological 

diversity (G)
Kowarik I.

2003 The effects of climate change on the vegetation of central European cities (E) Wurzel A.
2007 Dynamism and constancy in the development of cultural landscapes (G) -
2018 Red list and total species list of the established fern and flowering plants of Berlin 

(G)
Seitz B., Ristow 
M., Meißner J., 
Machatzi B. 

Explanations: G – original in German (translation BJ), E – original in English

Table 3. A representative list of Sukopp's review and multi-thematic works on anthropogenic changes of flora and vegetation

Biodiv. Res. Conserv. 60: 23-38, 2020
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Year Titles of the papers Co-authors
1962/1966a Neophytes in natural plant communities in Central Europe (G, G) -

1980 On the history of the spread of plants over the past hundred years (G) -
1986a Ecological effects of introducing of new plant species (G) Kowarik I.
1986b Unexpected effects of newly introduced plant species (G) Kowarik I.
1992 Agriophytes in the vegetation of Central Europe (G) Lohmeyer W.
1993 On the importance of the introduction and naturalization of plants and 

animals for the future of biodiversity (G)
Trepl L.

1993a The model of the introduction and naturalization of alien species. A 
contribution to the discussion about the release of genetically modified 
crops. (G)

Sukopp U.

1993b Ecological long-term effects of cultigens becoming feral and of 
naturalization of non-native species (E) 

Sukopp U.

1993 Transgenic organisms: risk assessment of deliberate release (E) Bartsch D., Sukopp U.
1994a Ecological long-time effects of the growing wild of crop plants (E) Sukopp U.
1994b The model of the introduction and naturalization of non-native plants (G) Sukopp U.
1994c Long-term ecological effects of the naturalization of crops (G) Sukopp U.
1995 Ecological models in accompanying research on the release of transgenic 

crops (G)
Sukopp U.

1995 Neophytia and Neophytism (G)
1997 Origin of the weeds (G) Scholz H.
1996 Green genetic engineering in conflict (G) Van Den Daele W., 

Pühler A.
1997 Accompanying ecological research and permanent monitoring in connection 

with the release and placing on the market of genetically modified crops (G)
Sukopp U. 

1997 Long-term ecological monitoring of genetically modified crops (G) Sukopp U.
1997 Transgenic Herbidcide-Resistant Crops: A Participatory Technology 

Assessment (E)
Van Den Daele, W., 
Pühler A., 

1998a On the study of anthropogenic plant migrations in central Europe (E) -
2001 Agriophytes in the vegetation of Central Europe. 1st supplement (G) Lohmeyer W.
2001a Neophytes (G) -
2001b Development of the cultivated landscapes of Central Europe and ecological 

risk assessment of the cultivation of transgenic crops (G)
-

2001 Ornamental plants: Future potential or risk for biodiversity in cities? (E) Maurer U.
2002 To expand biological diversity in cultivated landscapes (G) Kowarik I.
2006 Ecological range of invasive plant species in Central European pine (Pinus 

sylvestris L.) forests (E)
Winter K., Kreyer D., 
Maurer U., Schmitz S., 
Vater, G., Wirth P.

2008 The plants of horticultural areas and their agriophytic occurrence (G) Kowarik I.
2016 Influence of different landscape design styles on plant invasions in Central 

Europe (E)
Müller N.

Explanations: G – original in German (translation BJ), E – original in English

Table 4. A representative list of Sukopp's works on the introduction and naturalization of plant species

publications on anthropogenic changes in plant cover. 
In total, they were cited 956 times. The same works in 
the Web of Science database have 802 citations, while 
in Google Scholar – 2680 citations.
	 The first citation in the Scopus database comes 
from 1971 and refers to an article devoted to neophytes 
occurring in natural plant communities of Central 
Europe (Sukopp 1962). Since 1996, the number of 
citations has clearly increased, including all the pre-
viously published and discussed works in the field of 

anthropogenic changes in flora and vegetation (Fig. 
2). The work on changes in the flora and vegetation 
of Central Europe under the influence of humans has 
been regularly cited since its publication in 1972 (Su-
kopp 1972). The list of the most cited works includes 
publications representing the main research directions 
undertaken by Sukopp in the area of anthropogenic 
changes in plant cover. They include both theoretical 
and review works as well as empirical publications 
(Table 8).
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Year Titles of the papers
2006 Apophytes in the flora of Central Europe (E)
2008 Apophytes in the flora of Central Europe (G)

Table 5. Sukopp's works on the spread of native species to anthropogenic habitats

Explanations: G – original in German (translation – BJ), E – original in English

Table 6. A representative list of Sukopp's works on extinction and decline of species

Year Titles of the papers Co-authors
1966b Loss of the Berlin flora during the last hundred years (G) -
1971b Effects of man, especially recreational activities, on littoral macrophytes (E) -
1971c On the decline of ferns and flowering plants (G) -
1972 The species of fern and flowering plants endangered in the Federal Republic of 

Germany (G)
Lohmeyer W., Müller T., 
Pritzer E.

1974 “Red List” of the Federal Republic of Germany endangered species of fern and 
flowering plants (1st version) (G)

-

1975 Reeds under intense urban influence (G) Markstein B., Trepl L.
1978 Evaluation of the red list of endangered ferns and flowering plants of the Federal 

Republic of Germany for the protection of species and biotopes (G)
Trautmann W., Komeck 
D.

1981 Changes in reed beds and plants as indicators of water use illustrated using the 
example of the Havel in Berlin (G)

Markstein B.,

1981 Causes of the decline of threatened plants in the Federal Republic of Germany (E) Trautmann W.
1982 Red list of endangered plants and animals in Berlin (West) (G) Elvers H.
1984 Red list of endangered animals and plants in the Federal Republic of Germany (G) Blab J., Nowak E., 

Trautmann W.,
1988 Red list of ferns and flowering plants that are extinct, lost and endangered in 

the Federal Republic of Germany and their evaluation for species and biotope 
protection (G)

Korneck D.,

1989 Changes of the reed beds along the Berlin Havel, 1962-1987 (E) Markstein B.
1989 Reed. A common species in decline (E) Den Hartog C., Květ J.,
1990 Red lists of endangered plants and animals in Berlin (G) Auhagen A., Plateu R.,
1994 Biological-ecological basis for the protection of endangered segetal plants (G) Schneider C., Sukopp U.
2004 Human-caused impact on preserved vegetation (E) -

Explanations: G – original in German (translation BJ), E – original in English

Table 7. List of single plant taxa described in the works of Sukopp et al.

Year Taxa name Status Co-authors
1964 Parietaria pensylvanica Mühlenb. ex Willd. epekophyte Scholz H.
1965 Rumex triangulivalvis (Danser) Rech. fil. epekophyte Scholz H.
1968 Poa bulbosa L. archeophyte Scholz H.
1968c Viscum album L. apophyte -
1970 Sagittaria latifolia Willd. agriophyte -
1971 Chenopodium botrys L. epekophyte Bornkamm R.
1971a Chenopodium botrys L. epekophyte -
1987 Humulus lupulus L. apophyte Kowarik I.
1988 Reynoutria japonica Houtt. epekophyte Sukopp U.

1991 Reynoutria japonica Houtt.
Reynoutria sacchalinensis (F. Schmidt Petrop.) Nakai epekophyte Schick B

1991 Chenopodium botrys L. and Inula graveolens L. epekophyte Dettmarr J.
1993 Veronica filiformis Smith neophyte Müller N.
1993 Veronica sublobata M. Fischer apophyte -
1993 Reynoutria sp. epekophyte -
1995 Reynoutria sacchalinensis (F. Schmidt Petrop.) Nakai epekophyte Starfinger U.
1996 Campanula rapunculoides L. apophyte Langer A.
2004 Impatiens glandulifera Royle neophyte Sukopp U.
2015 Pterocarya fraxinifolia [Lam. ex Poir.] Spach neophyte R. Böcker R., Brande A.
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Table 8. The list of the most frequently cited publications by H. Sukopp on anthropogenic changes in flora and vegetation

Titles of the publications * Authors Year Scopus WoS GS
Agriophyten in der Vegetation Mitteleuropas
[Agriophytes in the vegetation of Central Europe]

Lohmeyer W., Sukopp H. 1992 107 80 269

Wandel von Flora und Vegetation in Mitteleuropa unter dem 
Einfluß des Menschen
[Man-made changes to flora and vegetation in Central Europe]

Sukopp H. 1972 99 95 277

Human-caused impact on preserved vegetation Sukopp H. 2004 97 104 199
Reed. A common species in decline Den Hartog C., Květ J., Sukopp H. 1989 71 66 115
Ökologische Bedeutung anthropogener Bodenveränderungen
[Ecological significance of anthropogenic soil changes]

Blume H.-P., Sukopp H. 1976 64 51 179

Rote Liste der in der Bundesrepublik Deutschland 
ausgestorbenen, verschollenen und gefährdeten Farn- und 
Blütenpflanzen und ihre Auswertung für den Arten- und 
Biotopschutz 
[Red list of the extinct, lost and endangered fern and flowering 
plants in the Federal Republic of Germany and their evaluation 
for species and biotope protection]

Korneck D., Sukopp H. 1988 61 28 217

Biologisch-ökologische Grundlagen des Schutzes gefährdeter 
Segetalpflanzen 
[Biological-ecological basis for the protection of endangered 
segetal plants]

Schneider C., Sukopp U., Sukopp 
H.

1994 56 30 107

Der Einfluß des Menschen auf die Vegetation 
[Human influence on vegetation]

Sukopp H. 1969 52 60 179

Rote Liste der Gefährdeten Tiere und Pflanzen in der 
Bundesrepublik Deutschland 
[Red list of endangered animals and plants in the Federal 
Republic of Germany]

Blab J., Nowak E., Trautmann W., 
Sukopp H.

1984 44 25 252

Dynamik und Konstanz in der Flora der Bundesrepublik 
Deutschland
[Dynamism and constancy in the flora of the Federal Republic 
of Germany]

Sukopp H. 1976 34 46 119

Changes of the reed beds along the Berlin Havel, 1962-1987 Sukopp H., Markstein B. 1989 29 24 46
Reynoutria sachalinensis in Europe and in the Far East: A 
comparison of the species ecology in its native and adventive 
distribution range

Sukopp H., Starfinger U. 1995 28 28 58

Extinction and naturalization of plant species as related to 
ecosystem structure and function

Sukopp H., Trepl L. 1987 23 18 59

Grüne Gentechnik im Widerstreit 
[Green genetic engineering in conflict]

Van den Daele W., Pühler A., 
Sukopp H.

1996 22 3 85

Transgenic Herbicide-Resistant Crops: A Participatory 
Technology Assessment

Van Den Daele W., Pühler A., 
Sukopp H.

1997 22 8 27

Effects of man, especially recreational activities, on littoral 
macrophytes

Sukopp H. 1971 19 20 43

Beiträge zur Ökologie von Chenopodium botrys L. 
[Contributions to the ecology of Chenopodium botrys L.]

Sukopp H. 1971 17 10 41

Herkunft der Unkräuter [Origin of the weeds] Sukopp H., Scholz, H. 1997 17 9 50
On the study of anthropogenic plant migrations in central Europe Sukopp H. 1998 17 18 38
Ecological long-term effects of cultigens becoming feral and of 
naturalization of non-native species

Sukopp H., Sukopp, U. 1993 16 22 53

Auswertung der Roten Liste gefährdeter Farn- und 
Blütenpflanzen der Bundesrepublik Deutschland für den Arten- 
und Biotopschutz.
[Evaluation of the Red List of Endangered Ferns and Flowering 
Plants of the Federal Republic of Germany for the protection of 
species and biotopes]

Sukopp H., Trautmann W., 
Korneck D.

1978 16 15 79

Neophyten in natürlichen Pflanzengesellschaften Mitteleuropas
[Neophytes in natural plant communities in Central Europe]

Sukopp H. 1962 15 19 78

Reynoutria japonica Houtt. in Japan und in Europa Sukopp H., Sukopp U. 1988 12 2 49
Apophytes in the flora of Central Europe Sukopp H. 2006 11 10 25
Introduction of plants with special regard to cultigens running wild Bartsch D., Sukopp H., Sukopp U. 1993 10 11 36

956 802 2680

Explanations: *English translation in brackets – BJ, Scopus (Documents and Second documents), WoS – Web of Science (Core Collections and Cited Reference Search, 
GS – Google Scholar
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	 Using the affiliation of the authors of citations as 
an indicator of geographical spread of 25 analyzed 
publications, it can be concluded that Sukopp's concepts 
concerning human influence on flora and vegetation are 
known in at least 51 countries located on 5 continents 
(Fig. 3).

7. Dynamism and constancy: two words instead 
of conclusions

	 In 1995, there was published a collective work 
entitled “Dynamik und Konstanz. Sukopp Festschrift” 
[Dynamism and constancy. Sukopp’s Jubilee Issue] 

Fig. 2. Increase in the number of citations of Sukopp's works on anthropogenic changes of plant cover in the years 1971-2020 (the list of 
cited works is presented in Table 8)

Fig. 3. The impact of Sukopp's works on anthropogenic changes in flora and vegetation measured by the number of authors of publications 
citing his works (the list of cited works is presented in Table 8)
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(Kowarik et al. 1995). Following this event, I wrote 
a review in which I recommended this publication to 
botanists in Poland (Jackowiak 1997). Below I am 
quoting a fragment of this text that, in my opinion, is 
still relevant:
	 “The title of the work 'Dynamik und Konstanz' 
proposed by the editors is a perfect synthesis of both 
Professor Sukopp's scientific achievements and his per-
sonality traits. ... Indeed, the main subject of the Profes-
sor's interest and research were and still are the broadly 
understood transformations of the plant world under 
the influence of human activity. They concern both the 
phenomena accompanying the extinction of species and 
the spread of plants, in particular alien newcomers, but 
also taxa of native origin (apophytes). At the same time, 
it is difficult not to agree that 'dynamics and constancy', 
two fundamentally opposite features, perfectly apply to 
the person of a Jubilarian. The extraordinary dynamics 
of scientific activity and the persistence of interests, 
with creative reference to the problems started in the 
1950s or 1960s, is probably the key to understanding 
the Professor's achievements.”
	 As already mentioned, in 1998, Polish botanists 
dedicated to Professor Sukopp a collective work 
entitled “Synanthropization of plant cover in new Polish 
research” (Faliński et al. 1998). Finally, I would like to 
recall three fragments from the introduction that enrich 
the scientific portrait of Professor Sukopp with colors 
that go beyond the range of strictly scientific achieve-
ments: 
	 “Prof. H. Sukopp has maintained contacts with 
virtually every scientific centre in Poland that engages 

in research on the synanthropization of plant cover. He 
has provided invitations to lectures and scientific con-
ferences in West Berlin, offered material assistance and 
accommodation and even hosted visitors in own home. 
No less than 20 people from Poland took advantage of 
this help to travel to Berlin and Germany, sometimes 
a number of times. Particularly unstinting help was 
afforded Polish participants at the World Botanical 
Congress in 1987, as well as the 1980 international con-
ference on urban ecology. He also supplied literature, 
regularly sending his publications. However, perhaps 
the most important fact is that he has valued the output 
of Polish science and promoted it around the world” 
(Olaczek 1998: 5).
	 “I am personally indebted to Professor Sukopp for 
bringing my ideas on synanthropization into circulation 
abroad. ... I would also like to emphasize his particular 
interest in Polish research into the synanthropization 
of plant cover and the kindness he has shown to the 
research themselves...” (Janusz Bogdan Faliński in: 
Olaczek 1998: 5).
	 “I have been in touch with Professor Sukopp for a 
great many years. My file of exchanges includes 193 
references to the Professor... [who] has cited our work 
and that of other Polish authors” (Anna Medwecka-
Kornaś in: Olaczek 1998: 5).
Acknowledgments: I am grateful to Professor Ingo Kowarik 
for reading the manuscript and very valuable comments. 
I thank Mrs. Elżbieta Obarska, MA, for the linguistic verifica-
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