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Summary

Introduction: Poland is one of the main exporters of medicinal and aromatic plants (MAPs) in Europe.
A substantial part of this plant material is collected in the wild. So far, the system of wild collection (WC)
of medicinal plants in Poland, its social and ecological aspects have not been studied comprehensively.

Objective: The aim of the study was to analyse the organisation of WC system in Poland, including legis-
lation, situation of protected species, and socio-ecological dimensions of the MAPs” supply chains.

Methods: Data from environmental agencies (RDOS) about protected MAPs was analysed. Stakeholders
engaged in WC were interviewed. National legislation on WC was reviewed.

Results: Although Poland is the second largest exporter of MAPs in Europe, legislation on wild collection
in the country is sparse and incoherent. Monitoring does not apply to WC entirely. The structure of WC
has a large degree of informality, lacks transparency, and does not take many sustainability criteria into
account.

Conclusions: The system needs major adjustments: a) to insure sustainability of WC, b) to accommodate
market demands, including plant material quality.

Key words: medicinal and aromatic plants (MAPs), wild collection (WC), legislation, protected spe-
cies, supply chains, sustainability

Stowa kluczowe: rosliny lecznicze, zbiér ze stanu naturalnego, akty prawne, gatunki chronione,
laricuchy dostaw, stabilnos¢ socjo-ekologiczno-ekonomiczna
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A few years ago, collectors could buy a car for money earned from eyebright (Euphrasia rostkoviana L.) trade.

Right now it is not as profitable, as it used to be.

Herb collector with more than 30 years of experience (Podlaskie, Mai 2018)

I am happy, cause I earned 3.000 PLN last summer (ca. 700€) and bought an accordion for my grandson.
70-year-old woman, working as a wild herb collector since childhood (Podlaskie, November 2018)

INTRODUCTION

Commercial harvest of medicinal plants from nature
has decades of tradition in Poland and the existing col-
lection system comes from communist period. This
activity used to be popular, so even school-aged young
people had often collected medicinal plants as a sum-
mer job. Herb collection from nature still provides ad-
ditional and significant income for people in rural are-
as. However, currently, mainly older people collect and
sell wild herbs, whereas young people are increasingly
reluctant to. Aging of collectors and subsequent lack
of collection knowledge transmission to the younger
generation are among the challenges that Polish herbal
market is currently facing. In this paper, we first pro-
vide a background while describing general market
situation of medicinal and aromatic plants, then, in the
major part, we discuss number of problematic issues in
the system of medicinal plants collection from natural
sites in Poland and ways of solving them.

Background: global and European MAPs market

The latest available data show the global relevance of
the Polish medicinal plants market. In last 10 years,
Poland has consistently been found among top fifteen
exporters of medicinal and aromatic plants world-
wide (tab. 1), according to mean of exported volume
in 2010-2019 and confirmed by the maximum and
minimum exported volume in the given period.

It is estimated that 50,000 to 70,000 plant species
are used for medicinal purposes worldwide, whereas
only 3000 of them are traded globally [1, 2]. Twenty
years ago, circa 2000 species could be found on Euro-
pean market [1, 2] and probably this number did not
decrease. This assessment is based on the analysis of
the German market, which is the European leader in
imported and exported volumes of medicinal plant
material [1, 2]. However, these numbers relate only
to medicinal and aromatic plants (MAPs) defined by
Lange [2] as “species which are used medicinally, for
cosmetics, as herbal teas, in liqueurs and bitters, as
insecticides and fungicides and in domestic clean-
ing products. Plants associated primarily with food
(cereals, vegetables), ornamental use, timber or fuel
have been excluded”.

Table 1.

Fifteen leading countries in the world in export of
medicinal and aromatic plants in 2010-2019

Mean Max. Min.

Clomicy il volume  volume  volume il vellues
export [tons] [tons] [tons] HOBOESS]
China 187 548 227038 145 109 959 820
India 81859 89 250 67 066 243 355
Egypt 60 225 95271 41 742 101 753
Mexico 25 898 38410 9304 48 976
Germany 22207 24 831 19621 157 484
Morocco 19 749 27 699 14118 44210
Poland 16 598 19 587 13940 66 345
Spain 15412 24 321 6369 63 335
USA 15235 17 948 12794 156 574
Kazakhstan 14712 29721 469 7 892
Pakistan 11 201 18 865 7 896 13 104
Indonesia 11 125 12 475 8 690 22921
Bulgaria 9792 10 795 8101 27 802
Chile 9578 10914 8358 34035
Thailand 8574 11 823 7 230 11 200

Source: own calculations based on UN Comtrade database; used
commodity trade code HS 1211, as of October 2020

Recently, another relevant group of plants was
recognised as playing a significant role on European
market. These species are called “botanicals”, namely
“plant species that are reported to contain naturally
occurring substances of possible impact on human
health when present in food” [3]. The group was dis-
tinguished to describe the constantly growing mar-
ket of dietary supplements and enriched food, which
contain botanicals. The group consists of 907 spe-
cies with described active compounds. Annex 1 and
Annex 2 to the Compendium of Botanicals [3] pro-
vides 380 additional species present on the market,
but with no further sufficient information. This fact
is an important premise indicating that numbers of
traded species might be much higher than previous-
ly assumed, even if plant species finally found in me-
dicinal products and dietary supplements are over-
lapping. Considering the changes in the medicinal
plants market, appearance of dietary supplements,
which are closer to food products, and often contain
herbal plant material, the MAP definition of Lange



Wild collection of medicinal and aromatic plants (MAPs) in Poland for commercial purposes: a system reviewed

30f18

[2] needs to be revised. Nevertheless, in this article,
we use the term “MAPs”, keeping in mind that the
considered species can be present not only in medi-
cines and other primary defined products, but also
“food-like” dietary supplements.

In general, the global MAP market is constantly
growing (tab. 2). The data shows that since 1990s, total
global volume of imported plant material has grown
roughly from 440,000 tons to 550,000 tons in 2018. In
the same line, the market value of plant material aug-
mented reaching almost 3.5 billion USD in 2018.

The results of research carried out with compa-
nies engaged in trading and manufacturing of natu-
ral products and medicines based on plant material
indicate that ca. 60-90% of the traded volume de-
rives from cultivation and not from wild collection
(WCQC) [1]. On the other hand, when looking at the
number of traded species only a few hundred are es-
timated to come from cultivation [1]. This indicates
that the vast majority of traded plant species are still
collected from natural sites.

Table 2.
Total global import of medicinal and aromatic plants

Year Total volume [tons] Total value [USS$]
1996 440 000 1300 000 000
2008 572 389 1994 302 274
2018 545528 3456 610 922

Source: Data based on UN Comtrade database; used commodity trade
code HS 1211

For 1996 - data of Lange [2], for 2008 and 2018 - authors’ own calcula-
tions

Usually export volume can give a rough estima-
tion of the volume of MAPs that are sourced in a spe-
cific country. Data analysis of the European market
show that Poland, with an export rate of more than
5 000 tons annually in the last ten years, belongs to
the 10 leading countries of MAPs exports in Europe
(fig. 1). With more than 20 000 tons of export in
2018, Poland was second next to Germany. Figure
2 illustrates in detail numbers of export and import
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Figure 1.

Annual export volumes of MAPs of the 10 leading European countries in 2010-2018 (source: UN Comtrade

database, own calculation)

Poland: export and import volumes of MAPs
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Figure 2.

Annual volumes of MAPs export and import in
Poland in 2000-2019 (source: UN Comtrade data-
base, own calculation)

Poland: export and import value of MAPs
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Figure 3.

Annual values of MAPs export and import in Po-
land in 2000-2019 (source: UN Comtrade database,
own calculation)
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of MAPs in Poland in last two decades, showing
a significant and constant growth in both categories.
The values of export and import calculated in USD
have been growing substantially (fig. 3).

Relevance of wild collection to the Polish MAP
market

There is no accurate and recent data on the volume
and share of MAPs deriving from WC and from
cultivation in Poland. The latest estimation is a total
of up to 30,000 tons annually [4, 5]. Jambor [5] has
calculated that for 2002-2006, 17,000 tons of MAPs
were cultivated annually, whereas 3000-5000 tons
of MAPs derive from WC [5, 6]. Although there are
major regional differences, firms producing MAPs in
the north-east of Poland “source between 20 and 60%
of plant material volume from nature” [7]. However,
a general trend in Poland represents a constant trans-
fer of relevant MAP species from WC to cultivation
(5, 8]. In 2012, 70 MAP species have been cultivated
[9], the most important ones were Hypericum per-
foratum, Valeriana officinalis, Arnica montana. Still,
at least 100 traded species come from nature [5, 10].
However, the potential of wild growing MAPs for
commercial use could be much higher. For instance,
nearly 450 species out of a total of estimated 2500 nat-
urally occurring vascular plants in Poland [11] have
medicinal properties [12].

In following chapters, we provide an overview on
the regulations of the commercial wild collection
of MAPs in Poland. Second, the supply chain of the
wild collected MAPs, typical for the Polish market is
presented in detail. Special attention is paid to two
chain elements, i.e. collectors and purchase centres,
directly or indirectly dependent on the companies
specialised in the wild collection of MAPs. Then,
the information relevant to the collection of the
protected MAPs is presented. Later, presented data;
socio-environmental implications; quality, sustain-
ability and transparency issues, as well as challenges
associated with them are discussed. Finally, an over-
view of the future perspectives for the Polish MAP
market of the wild-sourced plants is provided.

MATERIALS AND METHODS

Due to lack of the centralised monitoring of total
commercial collection of MAPs in Poland, infor-
mation about harvested species, quantities, loca-
tion of collection are sparse. To analyse the system

of commercial wild collection, various methods of
data gathering were utilised.

In 2017, all 16 Regional Directorates of Environ-
mental Protection (RDOS) in Poland, responsible
for collection and monitoring of protected species
and permission granting, were contacted. The aim
was to obtain information about commercially col-
lected MAPs under protection. The directorates
were asked to provide the lists of medicinal plant
species requested every year by the companies for
collection, annual amounts of collected dried plant
material, and an approximate location of collection.
This information was requested from the consecu-
tive five years (2012-2016) before and after change
of the Plant Species Protection Act in 2014 [13]. To
obtain the list of certified organic farms and com-
panies specialising in the wild collection of MAPs,
the Agricultural and Food Quality Inspection Main
Inspectorate (IJHARS), was contacted in 2018.

In order to understand the structure of the MAPs
WC system in Poland, a combination of methods was
applied. In 2017, semi-structured interviews with the
representatives of three well-recognised herbal com-
panies were conducted. All three companies were set
up just after the political transformation in Poland in
1989 and have a huge experience in WC. Two of them
are based in north-east of Poland and one in Greater
Poland. The interviews aimed at obtaining informa-
tion about collected species, organisation of WC by
the company, perception of WC’s current situation in
the company, predictions, challenges and opportuni-
ties in commercial WC. Additionally, three storage
points (purchase centres) in the north-east of Poland,
were visited and local managers were interviewed.
That was accomplished in two consecutive years:
2017 and 2018 in order to account for annual chang-
es. The interviews were focused on traded species and
organisation of the storage points. In the same area,
structured interviews were conducted with twenty-
five collectors of MAPs, for which snowball sampling
was used. Questionnaires aimed at determining spe-
cies knowledge of the collectors, methods of collec-
tion and drying, socio-economic situation of the col-
lectors and training opportunities available to them.

All calculated MAP market data (volumes and
values) in this paper for the European and interna-
tional trade derive from the US Comtrade Database
(available at https://comtrade.un.org/data/, accessed
01.10.2020) and refer to the HS 1211 commodity
code. This code specifically addresses “plants and
parts of plants (including seeds and fruits), of a kind
used primarily in perfumery, in pharmacy or for in-
secticidal, fungicidal or similar purposes, fresh or
dried, whether or not cut, crushed or powdered”.
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Additionally, all relevant legislation, including
international agreements and national acts were re-
viewed. Applicable certification schemes, e.g. EU or-
ganic certification and “FairWild”, focusing on wild
collection of MAPs, were studied. The documents
were reviewed to assess the coherence of actual WC
system with them.

Ethical approval: The conducted research is not re-
lated to either human or animal use.

RESULTS

Wild collection of MAPs in Poland: legislation
and standardisation

MAP collection for commercial purposes in Poland
is regulated on several levels. Since Poland is an EU
member and has adopted international standards
and regulations, corresponding legal obligations
have to be complied with. For instance, compliance
with CBD [14], CITES [15], IUCN “European Red
List of Medicinal Plants” [16] and EU Habitats Di-
rective [17] is required in commercial collection of
wild species. Overall, these documents aim to pre-
vent overharvesting, species endangerment, and il-
legal trade. The guidelines of the Good Agricultural
and Collection Practice (GACP) by WHO [18] and
EMA [19] provide a backbone for regulating wild
collection of medicinal plants.

Commercial MAP acquisition from natural sites
in Poland is also regulated by the national law.

However, there is no unified document consider-
ing all species collected from nature. Rules for com-
mercial harvesting of MAPs are included in various
legal documents. Moreover, there is no centralised
institution, which is controlling and documenting
all wild collection of MAPs in Poland.

To provide a comprehensive overview of the legis-
lation and monitoring of MAP wild collection in
Poland, we take the MAP perspective and distin-
guish several, partially overlapping groups of MAPs
(fig. 4, 5).

First, there is a group of protected species regulat-
ed by Plant Species Protection Act [13] and Nature
Protection Act [20] (fig. 4) for which the collection
is monitored by RDOS (fig. 5). Second, commer-
cial collection of MAPs from forests is regulated
by specific laws: the Forest Act [21] and the For-
est Groundcover Collection Act [22]. Parts of these
acts that relate to commercial collection are short
and imprecise, causing various interpretations. Ac-
cording to Forest Act [21] and Forest Groundcover
Collection Act [22], local forester monitors com-
mercial collection of the groundcover in State For-
ests (fig. 5).

In addition, there are specific norms regulating
commercial collection of MAPs occurring in pro-
tected areas (e.g. national parks, nature reserves)
included in abovementioned national Nature Pro-
tection Act [20]. Collection in nature reserves is
allowed only with permission of an environmental
agency (RDOS), whereas in national parks, com-
mercial collection is possible in places indicated by
its director (fig. 5).
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Figure 4.

Groups of MAP species, according to the regulating legislation (source: own compilation)

Vol. 67 No. 3 2021



60f18

J. Sucholas, M. Ukhanova, A. Greinwald, R. Luick

Minister of Environment

Director of
National Park

MAPs growing in
National Park

protected MAPs

local forester

MAPs growingin
Nature Reserve

MAPs growingin
National Forest

Figure 5.

Groups of MAP species, according to the monitoring authority (source: own compilation)

An unique situation occurs when protected MAP
species (e.g. Menyanthes trifoliata) grow within the
perimeter of a national park. According to the main
Nature Protection Act (20) in such case commercial
collection of a species requires permission from the
Minister of Environment (fig. 5).

Finally, there is a vast group of MAPs which could
grow in different sites than the State Forests and do
not match with any species or spatial protection cat-
egory (fig. 4); examples are: Crataegus sp., Agrimonia
eupatoria, Filipendula ulmaria, Equistum arvense, or
Artemisia absinthium. As a consequence, the com-
mercial harvesting of such species is not monitored.

Wild collection of MAPs for trade can also be reg-
ulated by certification systems. Examples are the EU
organic certification scheme (designed for ecological
agriculture) or the “FairWild” certification standard,
dedicated to sustainable collection of MAPs from
nature. Organic standards are defined by European
regulation [23], and by national regulation on organ-
ic agriculture [24]. This certification is designed to
ensure a high ecological quality of the products and
sustainability of production. This type of regulation is
de facto self-regulation as the decision to adopt such

standards is usually made at a company level. In 2018,
organic certification in Poland was offered by six pri-
vate certifying companies, accredited by the Minis-
try of Agriculture. The certifying companies have to
inspect each of the certified companies at least once
a year and are obliged to submit regular reports to
the Agricultural and Food Quality Inspection Main
Inspectorate (IJHARS). The “FairWild” Standard was
founded by the FairWild Foundation in 2010 [25, 26].
This standard encompasses sustainable collection, so-
cial responsibility, including fair trade principles. The
“FairWild” Standard is recognised as the best-prac-
tice framework for implementation of the UN Global
Strategy for Plant Conservation [14].

Wild collection of MAPs in Poland: supply
structure and socio-ecological aspects

The general structure of a supply chain and flow
of MAP material sourced in nature in Poland (fig. 6)
reveals varying degrees of control over organisation
of sourcing. It seems that the companies (here “raw
plant material company”) have the main agency to
shape the wild collection system in sourcing areas.

transport medicines,
dietary
supplements,
enriched food,
— st e nal cosmetics
.’ po
MAP  wild raw plant
&;esourcers \__/)collectors material - consumer/
patient

ﬁ vcompany
\; producer of -

final product:

A

final products

Figure 6.

Flow and supply chain of wild collected MAPs in Polish market (source: own compilation)
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Raw plant material companies

The business sector is presented on the fig. 6 as the
“raw plant material company” - RPMC, since the
plant material such companies obtain is provided
unprocessed, except for drying, which often takes
place at lower levels of the supply chain. Companies
manufacture final MAP products and/or function as
intermediaries, providing raw plant material to other
businesses. Experiences drawn from our visits of the
companies show that quality and type of produced
herbal products may vary. Two companies partly rely
on wild collection, partly on cultivated material. These
two companies manufacture MAP products: dietary
supplements and food. The third company recently
switched its resource base from wild plant resources to
cultivation, and currently manufactures mainly herb-
al medicinal products. The main reason for the new
sourcing strategy is articulated as follows: “We could
not rely anymore on wild collected plant material
adulterated by other species or of bad quality” [27].
Herbal medicinal products have much higher require-
ments in terms of quality, safety control, and stand-
ardisation of active ingredients: “These standards are
difficult to meet while sourcing in nature” [27].

Only enterprises manufacturing non-medical
herbal products (derived either from wild collection
or from cultivation) can obtain an EU organic certif-
icate [23, 27, 28]. The Agricultural and Food Quality
Inspection Main Inspectorate stated that 13 compa-
nies in Poland, sourcing MAPs in nature, possessed
an organic certificate in 2018. That comprised 0.07%
of all Polish agricultural producers possessing eco-
logical certificates [29]. Two companies contacted
for this study possess organic certificates for their
products and one — a “FairWild” certificate. In 2018,
only seven companies were selling “FairWild”-certi-
fied ingredients worldwide.

Organisation of wild collection by company looks
as follows. In the beginning of the vegetation sea-
son, usually in April, a RPMC announces the list of
species and prices per kg of demanded MAPs. Dur-
ing the collection season, collectors supply plant
material either directly to the companies (if living
nearby), or to purchasing centres. Often companies
acquire plant material collected in a different part of
the country. In that case, centres/storage points are
set in the collection regions.

Purchase centres/storage points

Storage points are organised predominantly in villag-
es surrounded by well-preserved natural sites, in the

area inhabited by a large number of collectors. The
decision to set up a purchase centre usually results
from a long-time experience of a company in given
area. One of the companies reviewed in this study has
30 storage points scattered across Eastern Poland. As
arule, the collection is maintained by a local manager
who usually is employed by the company on a sea-
sonal basis, and receives regular updates relevant for
the wild collection in the area, e.g. changes in regula-
tion, permission- or market-related information. To
organise the collection, the company provides and
updates monthly lists of demanded MAPs; supplies
tools and materials, e.g. paper/tow sacks, labels etc.;
trains local managers and collectors (at best once
a year, at the beginning of the season). The studied
storage points are supplied by 15-20 collectors. For
each purchase centre, collectors are known by sur-
name (to improve traceability of the plant material).
The responsibilities of the local manager include:
physical quality control of the purchased plant mate-
rial, maintenance of the plant identification system,
labelling, documentation of the process, funds man-
agement, ensuring proper storage conditions. In stor-
age points of the companies holding organic and/or
the “FairWild” certificate, there is always a map iden-
tifying areas for plant collection.

Collectors

According to the questionnaire responses, 68% of
interviewed collectors were women. The age of col-
lectors varied from 35 to 91. Married couples often
collect plants together. 73% of informants were re-
tired, for the other 27% collection of MAPs was an
additional source of income (after farming). Most of
collectors started harvesting wild plants in their child-
hood, accompanying their parents. A few women
who started collecting during retirement, gained bo-
tanical and harvesting knowledge from herbal books,
neighbours, or the internet. During collection season,
collectors spend up to four hours a day in the field,
usually in the morning. Nearly half of them harvest
MAPs almost every day, nearly 30% of informants
10-15 days a month, 20% up to five days per month.

In general, collectors were not hired by the com-
panies in any form, but were selling plant material
they have harvested. Similar structure is applied in
other RPMCs not included in this study [28, 30].
According to the questionnaire responses, wild col-
lection of herbs can provide additional monthly
income equal to average monthly retirement pen-
sion (circa 350 €). Both collectors and companies
confirmed that a decade ago, prices proposed by

Vol. 67 No. 3 2021
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companies were highly attractive for rural people
[28, 30]. Companies indicated that the social sup-
port programme “Rodzina 500+” introduced by the
government in 2016 is a major reason for declining
financial attractiveness (and necessity) of MAP col-
lection by younger generation and not employed
women [28, 30, 31].

Out of 25 MAP collectors interviewed for this
study, only 16% have undergone a professional
GACP training at least once in their life, organized
by a company in a purchase centre. In analysed cas-
es, training of collectors covered GACP and other
rules incorporated in certification, i.e. organic or
“FairWild”, but only if company labels its product
in this way. According to the interviewed leaders of
companies mentioned, collectors usually do not re-
quest any training on botanical or ecological issues:
“most of the collectors are villagers, so they know
plants and where they grow” [28, 30].

A purchase centre usually buys plants in a dry
form, so that collectors are responsible for dry-
ing process. Usually plants are dried in an attic at
home or in an outbuilding. The process is conduct-
ed according to common rules in European herbal

literature, ensuring drying conditions of cleanliness,
no sunlight exposure and good airing. “The dry-
ing process depends on the plant and may take
a few days” - collectors reported. Collectors decide
where, when and how MAP plant material is collect-
ed, dried and stored. In case collectors live close to
a company, harvested plant material is sold directly
to the company, where MAPs are dried using in-
dustrial facilities. All the supply steps before MAPs
material is sold to the RPMC, are recognised by the
authors as key elements impacting MAPs quality,
sustainability and labour standards.

Wild collection of MAPs in Poland: species

According to the companies’ representatives inter-
viewed in this study, the number of wild collected
plants vary from 125 to 140 species. Table 4 lists
116 species harvested in nature and parts of col-
lected plants, including chaga mushroom (Inonotus
obliquus) and naturalised garden plants, e.g. common
jasmine (Jasminum officinale) and flowering quince
(Chaenomeles sp.). Usually collectors bring and sell

Table 3.
The list of MAPs under different protection categories in Poland 2004-2014 and 2015-2020 (own compila-

tion based on [33] and [13])

2004-2014

Species

Aconitum sp.

Adonis vernalis

Allium ursinum

Angelica archangelica

Arctostaphylos uva-ursi

Arnica montana

Arum maculatum

Asarum europaeum PRC NP

O [0 [N |||k |||~

Atropa belladonna

—
(=)

Carlina acaulis

[a—
—

Centaurium erythraea

—
[\S)

Cetraria islandica PPC PPC

—
w

Cimicifuga europaea

—
=~

Colchicum autumnale

—
vl

Convallaria mayalis PPC NP

—
[=)}

Digitalis grandiflora

—
~N

Drosera sp.

[
o]

Eryngium maritimum

[—
el

Frangula alnus PPC NP

[N
(=)

Fucus vesiculosus

RR@ NP

21 Galium odoratum

2015-2020

Species 2004-2014 2015-2020
22 Gentiana sp.
23 Hedera helix NP
24  Helichrysum arenarium PPC PPC
25 Hierochloe australis PPC PPC

26  Hierochloe odorata

27  Hippophae rhamnoides

28 Ledum palustre

29  Melittis melissophyllum

30 Menyanthes trifoliata PPC PPC

31 Mpyrica gale

32 Ononis spp.

33 Polemonium caeruleum

34 Primula elatior

35 Primula veris

PPC NP

36  Ribes nigrum

37  Scopolia carniolica

Taxus baccata

Veratrum album

40  Veratrum nigrum

NP

Viburnum opulus

42 Vinca minor NP

SP - strict protection; PP — partial protection; PPC - partial protection with option of collection after obtaining a permission; NP - no protection,
collection allowed; dark background - collection forbidden; light background - possibility of collection under various conditions
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Table 4.

List of traded Medicinal and Aromatic Plants and parts of plants that are collected from natural habitats
in Poland (source: own compilation, based on various species listings from the three purchase centres visited
in 2017-2018)

Nr MAP species I;l:?tt Nr MAP species I;l:;ltt Nr MAP species P]karrltt

1 Achillea millefolium L. FL 39 Galium mollugo L. H 76 Prunus spinosa L. FL/FR

2 Acorus calamus L. RH 40 Galium odoratum (L.) Scop. H 77  Pulmonaria obscura Dumort. FO/H

3 Aegopodium podagraria L. H 41 Gelium verumL. H 78  Quercus robur L. C/FR

4 Aesculus hippocastanus L. FL/C/FR 42 Genista tinctoria L. H 79 Ribes nigrumL. FO

5  Agrimonia eupatoria L. H 43 Geranium robertianum L. H 80 Robinia pseudoacacia L. FL

6  Agropyron repens (L.) Gould RH 44 Glechoma hederacea L. H 81 Rosassp. FL/FR

7 Alchemilla ssp. H 45 Hedera helix L. FO 82  Rubus ssp. FO

8  Arctium lappa L. RA 46 Helichrysum arenarium (L.) Moench. FL 83  Rubusidaeus FO/FR

9 Artemisia absinthium L. H 47 Herniaria glabra L. H 84 f:gnsg]z :irolap athurm Huds. RA

10  Artemisia vulgaris L. (Mattf.) H 48 Hierochloe odorata (L.) P. Beauv. FL 85 Salixalbal. C/FO

11 Asarum europaeum L. H 49 Hypericum perforatum L. H 86 Salix purpuraea L. C

12 Astragalus glycyphyllos L. H 50 Inonotus obliquus Pilat M 87 Sambucus nigra L. FL/FR

13 Bellis perennis L. FL 51 Jasminum officinale L. FL 88  Sanguisorba officinalis L. H

14  Berberis vulgaris L. T 52 Juglans regia L. FO 89  Saponaria officinalis L. RA

15  Betonica officinalis L. H 53 Juniperus communis L. FR 90  Solidago ssp. H

16  Betula pendula Roth. FO/C/G 54 Lamium album L. FL/H 91  Sorbus aucuparia L. FL/FR

17  Bidens tripartita L. H 55 Leonurus cardiaca L. H 92  Stachys sylvatica L. H

18  Calluna vulgaris (L.) Hull. FL/H 56 Lycopus europaeus L. H 93  Stellaria media (L.) Vill. H

19  Capsella bursa-pastoris (L.) Medik. ~ H 57 Malus domestica Borkh. FR 94  Symphytum officinale L. RA

20 Centaurea cyanus L. FL 58 Melilotus officinalis (L.) Pall. H 95 Tanacetum vulgare L. FL

21 Chaenomeles ssp. FR 59 Menyanthes trifoliata L. FO 96 Taraxacum ssp. FL/FO/H/RA

22 Chelidonium majus L. H/RA 60 Nepeta cataria L. H 97 ZZZ) ;r;;s :l LﬁfzgiOides L/L H

23 Cichorium intybus L. RA 61 Odontites vernus subsp. serotinus Corb. = H 98 Zﬁj;;;;‘jlitsaslii;l./T FO/C/IG

24 Cirsium oleraceum (L.) Scop. H 62 Ononis spinosa L. RA 99  Trifolium pratense L. FL

25 Corydalis ssp. H 63 Papaver rhoeas L. FL 100 Trifolium repens L. FL

26 Coryllus avelana L. FO 64 Phaseolus vulgaris L. FR 101 Tussilago farfara L. FL/FO

g7 Cratacgus monogyna Jacq./C. FL/FR 65 Pimpinella saxifraga L. RA 102 Uptica dioica L. FO/H/RA
laevigata (Poir.) DC

28  Epilobium palustre L. H 66 Pinus sylvestris L. G/N 103 Vaccinium myrtillus L. FO/H/FR

29  Epilobium parviflorum Schreb. H 67 Plantago lanceolata L./P. major L. FO 104 Vaccinium vitis-idaea L. FO

30 Equisetum arvense L. H 68 Polygonum aviculare L. H 105 Verbascum ssp. FL

31 Euphrasia rostkoviana Hayne H 69 Plygonum bistorta L. RA 106 Veronica chamaedrys L. H

32 Filipendula ulmaria (L.) Maxim. FL/H 70 Populus nigraL. G 107 Veronica officinalis L.

33 Fragaria vesca L. FO/FR 71 Potentilla anserina L. H 108 Viburnum opulus L. C

34 Frangula alnus Mill. C 72 Potentilla ssp. H 109 Viola odorata L. FL

35  Fraxinus excelsior L. FO/C 73 Potentilla erecta (L.) Raeusch. RH 110 Viola sylvestris Rchb. FL

36 Fumaria officinalis L. H 74 Primula veris L. FL 111 Viola tricolor L. H

37 Galeopsis tetrahit L. H 75 Prunella ssp. H 112 Viscum album L. H

38 Galium aparine L. H 75 Prunellassp. H

Species not growing naturally in the wild habitats are marked bold). FL - flos, H - herba, FO - folium, FR - fructus, RH - rhizome, RA - radix, C -
cortex, G — gemma, T - twigs, N - needle, M - mushroom
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MAPs to the purchase centres from April to Octo-
ber/November. At the beginning of the collection sea-
son, mainly roots and bark of MAPs can be sold. In
summer, the lists of species and of traded plant parts
are the longest; in autumn mainly fruits are bought.
The end of the collection season is usually marked by
selling fruits of Aesculus hippocastanus or Quercus sp.

Wild collection of MAPs in Poland: protected
species

Currently, 715 plant species are protected in Poland,
including algae, bryophytes, ferns and vascular
plants [13]. In the Plant Species Protection Act [13],
two main protection categories are distinguished:
strict protection and partial protection. The species
listed in the first category cannot be collected for
any use or trade (Annex 1 to the act). The act indi-
cates other limitations and bans for the collection
of species of the first category. In fact, very similar
restrictions are applied for 300 species under partial
protection (Annex 2 to the act). There is an excep-
tion for 12 species which are partly protected (listed
in Annex 3 to the act), the only species that can be
collected if permission is obtained.

A collecting entity (usually company) needs to
obtain a permission from one of the 16 Regional Di-
rectories of Environmental Protection (RDOS) prior
to harvest. The permission can be issued for a maxi-
mum of five years, however, usually it is granted
only for a year. The list of partially protected plants,
which can be collected after obtaining a permission,
includes six moss species and the following MAP
species: Allium ursinum, Hippophae rhamnoides,
Helichrysum arenarium, Hierochloe australis, Hiero-
chloe odorata, Menyanthes trifoliata.

The Mushroom Species Protection Act [32], be-
sides mushroom species, includes and regulates the
collection of medicinal lichen Cetraria islandica. Its
collection also requires permissions from RDOS
(based on the similar rules as protected plants). The
Plant Species Protection and the Mushroom Spe-
cies Protection Act also indicate permitted methods
of collection. Protected MAP species, collection of
wich is strictly forbidden, are as follows: Angelica
archangelica, Arctostaphylos uva-ursi, Arnica mon-
tana, Atropa belladonna, Centaurium erythraea,
Cimicifuga europaea, Fucus vesiculosus, Ledum
palustre, Ononis spinosa and others.

The law and the list of the species are updated
in order to account for the changes in plant species
population, the intensity of antropopressure (e.g.

commercial collection) and the endangerment status
of the species. Legislative protection of MAPs aims at
preserving them in natural sites and protecting them
from unsustainable and uncontrolled collection for
private and, what is the most important, for commer-
cial purposes, which is the predominant pressure fac-
tor on the MAPs populations. Table 3 presents how
the category of protection for 42 MAPs (Plant Species
Protection Act from 2004 [33]) changed after amend-
ment in 2014 [13]. Before 2014, from all species listed
in table 3, 11 could be harvested legally, whereas since
2015, 16 species can be collected (7 of them with
permission). In 2014, 12 MAP species were moved
from the strict protection category to the partial pro-
tection. The other species (e.g.: Convallaria majalis,
Primula veris, Ribes nigrum, Viburnum opulus) which
were partly protected are not protected any more. In
general, there is a distinct trend of loosening restric-
tions in MAPs’ collection.

Collection permissions

From 2012 to 2016, 98 applications for collection
permissions were submitted to 16 Regional Direc-
tories of Environmental Protection (RDOS) in all
voivodeships in Poland. Only applications consid-
ering harvest of wild growing MAPs for commer-
cial purposes have been counted (other purposes,
e.g. “for research” were excluded). The majority of
applications were filled in Podlaskie Province, ca.
10 applications annually (fig. 7). The major part of
the total applications was submitted in regions on
eastern border of Poland: Warmian-Masurian, Pod-
laskie, Lublin, and Subcarpathian. However, in the
provinces like Pomeranian, Lubuskie, Lower Sile-
sian, Greater Poland, £.6dz, and Lesser Poland not
a single application was submitted during five-year
period. In Masovian Province, all applications were
rejected. Applications for permission included up
to 16 species. Menyanthes trifoliata was the most
frequently requested species (fig. 8). In over 85% of
cases, permissions for collection of this species were
granted. In the case of Hierochloe odorata, a popular
grass added to a local, famous vodka “Zubrowka” ca.
80% of requests were positively processed, whereas
the same number of requests for collection of Hi-
erochloe australis was rejected. Submitted applica-
tions often concerned strictly protected and partly
protected species, collection of which is forbidden
(without exclusions). Surprisingly, received data
show that sometimes agencies authorised collec-
tion in a wrong way. For example, in 2012-2014,
collection of Hierochloe odorata (under partial
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Figure 7.

The number of applications filed to RDOS, by herbal companies for wild collection of MAPs, in 2012-2016,
by voivodeship (source: own calculations)
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Figure 8.
Total number of applications and rejections according to the species, 2012-2016 (source: own calculations)

protection until 2014), in 2015 collection of Centau-
rium erythrea (under partial protection since 2015),
in 2012-2016 collection of Ledum palustre (strictly
protected species until 2014 and partly protected
since 2015) were permitted. The mistakes did not
concern large quantities, but the volumes up to sev-
eral hundred kilograms of dried plant material in
total (fig. 10).

Collection of protected MAPs: provinces and quan-
tities

The largest harvest of protected MAPs in
2012-2016 was in Warmian-Masurian Voivodeship,
exceeding 82 tons (fig. 9). All data presents the col-
lection quantities of the dried plant material (DW)
with one exception: the major part of the collection
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Figure 9.
Total quantities of protected MAPs collection in
Polish voivodships in 2012-2016 (source: own cal-
culations)

of Menyanthes trifoliata (61 tons), corresponds to
the wet plant material [WW]. The data on protected
species collection indicates Eastern Poland as the
main collection region.

The Podlaskie Region distinguishes itself by
a relatively wide range of 15 collected protected
plant species (fig. 10). Most of them had been har-
vested in the amount higher than 1 ton in 2012-
2016. The Subcarpathian, Lublin, Warmian-Mas-
urian, and Podlaskie Voivodeships are character-
ized by high amounts of harvested Frangula alnus
bark, which in these regions reached 41, 29, 18 and
8 tons, respectively (fig. 10). Frangula alnus bark
was collected in almost all regions in which collec-
tion of protected species took place. The leaves of
Allium ursinum seem to be a commonly collected
herbal plant material, nevertheless in much small-
er amounts, with an exception in Swie;tokrzyskie
Region (Holy Cross Region), where almost 8 tons
were harvested in 2012 to 2016. The Hierochloe
odorata grass was collected only in Podlaskie Re-
gion (ca. 1.5 ton). A typical wetland species Me-
nyanthes trifoliata was obtained from natural sites
in five regions. The huge quantities of its leaves
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by the voivodships, 2012-2016 (source: own calculations)
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(exceeding 63 tons) were harvested in Warmian-
Masurian Voivodeship, which is characterized by
a high amount of lakes and rivers.

Harvest of Menyanthes trifoliata was steadily in-
creasing every year from 2.1 tons in 2012 to almost
32 tons in 2016 (fig. 11). The collection of Allium
ursinum leaves reached its peak in 2014, when over
8 tons were harvested. Although Ledum palustre
was listed in the law as strictly protected species un-
til 2014 (partially protected after 2014), ca. 250 to
500 kg of this species were collected each year. Line-
ar growth of collection of Frangula alnus bark is visi-
ble. This plant material was harvested in the greatest
quantities of all collected protected MAPs, starting
from 25 tons in 2012 and almost reaching 46 tons in
2014. Despite the growth of collection volumes, the
law amendment from 2014 [13], drew Frangula al-
nus out of protection list and protected status. Con-
sequently, the collection of this species has not been
monitored and controlled since 2015. As a result,
data concerning collection quantities and locations
of occurrence is not available for this species. For
other species that are no longer protected, collection
volumes show downward trend in 2012-2014, ex-
cept from Ribes nigrum, for which harvest of leaves
was slightly growing.

DISCUSSION
Polish MAP market: legislation and regulation

The Polish system of MAP collection from nature
can serve as a reference, mirroring similar situa-
tions in other post-communist countries in Europe.
Poland still has vast rural areas with well-preserved
natural sites. Poland also has a long and still prac-
tised tradition of wild collection of medicinal plants
and household use of natural medicines derived
from MAPs. We identify the demand for MAPs-
based natural medicines as a main driver for the
development of the market of medicinal products
from wild collected MAPs. The development of this
market is rooted back in communist times. The po-
litical and thus social and economic transformation
of 1989 and the EU accession of Poland in 2004 re-
shaped the MAP market: laws were changed, new
business opportunities emerged, market standards
were re-defined, replaced and in general harmo-
nised with EU standards. The present market in
Poland is still dominated by few large companies,
although a significant number of companies trad-
ing with wild collected MAPs started working in re-
cent years. Based on our research on the collection
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Figure 11.

Total collection of protected MAPs in Poland, 2012-2016. [The high values are represented by columns
and assigned to the left y axis, the lower values are presented by lines and are assigned to the right y axis;
with dashed lines and columns are distinguished species that are no longer protected since the law change in

2014 (13)] (source: own calculations)
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and processing of MAPs in Poland, we can state
that commercial wild collection is concentrated in
the eastern part of Poland. Overall, wild collection
of MAPs plays a significant role in the Polish MAP
market. Not only the MAP market numbers indicate
general growth, but also interviewed company own-
ers confirm that the demand for MAPs, including
from wild collections, is growing on national and
international markets.

We assume that: a) the structure of wild collec-
tion system has not changed much since communist
times; b) laws regulating wild collection of MAPs
lack coherence with practice and consistency; c)
monitoring of collection does not cover all species
and volumes; d) raw plant material companies lack
economic, structural capacity and labour force to
ensure sustainable management of important ele-
ments of the supply chain subordinated to or de-
pendent on them. As a consequence, sustainability
and quality problems arise. Furthermore, the mar-
ket undergoes a transition where not medicines, but
dietary supplements, enriched food and cosmetic
products are supplied by MAP ingredients harvest-
ed in nature. Overall, the situation of commercial
wild herb collection in Poland involves several areas
of concern. We do conclude that sustainability, qual-
ity and management problems may arise as a result
of lack of consistency and coherency of practice and
implementation (including monitoring of collec-
tion) within the legal framework.

For example, the Forest Act [21] and the Forest
Groundcover Collection Act [22] do not mention
MAPs per se, but refer to them in a more general
concept of “forest groundcover” to which some
MAPs belong. According to these two acts [21, 22],
“a purchase of the forest groundcover from State
Forests requires a contract with a forest district”. The
groundcover “is observed in terms of any species
endangerment” and “a forester can refuse to sign
a contract, if collection endangers forest environ-
ment”. In practice, if monitoring of the commer-
cial collection of MAPs in national forest exists, it
is performed locally and data on collected species,
quantities of collection, and its location is gener-
ally not gathered. Therefore, it is impossible to get
the complete overview of the collected volumes.
Furthermore, the impact of collection activities
on MAP populations, which occur in such forests,
cannot be assessed. The studied companies sign
contracts with the forest district administration if
it is located close to the company’s head office. In
such cases, the companies collaborate according to
the best law interpretation. It can be seen as a best

practice example of organising wild collection. Nev-
ertheless, if a company obtains MAP material in
the net of purchase centres, it often does not sign
contracts with foresters in the sourcing areas. In this
case, collectors harvest MAPs freely from diverse
habitats, including forests. As a consequence, collec-
tion in these forests is informal and not monitored.
Collectors might be confronted by the forest district
administration, when harvesting MAPs without any
prior agreement. In addition, many MAPs not be-
longing to “forest ground cover” (e.g. Frangula al-
nus or Rubus nigra) occur in forests. It is not clear,
if the commercial collection of such forest species
requires contract with local forest administration as
well. We conclude that two abovementioned forest
acts [21, 22] are more often understood and applied
to regulate commercial collection of wild berries
and mushrooms (which is a differently structured
system), than collection of MAPs. Therefore, we be-
lieve that abovementioned laws do not fully match
to the purpose of regulating collection of MAPs in
forests, as they leave loopholes and are prone to mis-
interpretation.

In the same way, we argue that the lack of clar-
ity in the phrasing and specificity of the Nature
Protection Act [20] allows for interpretation of the
regulation of MAP collection in national parks. The
Nature Protection Act (20) states, that .. it is not
allowed (...) to collect wild growing plants (...) and
their parts, except places designated by the direc-
tor of the national park” Considerable land areas of
national parks often belong to local people and are
taken under “landscape protection” According to
the law [20], in “landscape protection” areas, some
of national park bans (e.g. ban for plant collection)
are not valid during agricultural work. It is not clear
if the collection of MAPs can be referred to agricul-
tural work and can be practised without agreement
of the national park administration. Our research
revealed that MAP collectors harvest on their own
properties in national parks, but sometimes also
from other places e.g. buffer zones of national parks.
We know from unoficial conversations with nation-
al park administration, that awareness concerning
MAP collection exists and collection is tolerated,
but not addressed. Our assumption is that national
park administration does not classify MAP collec-
tion as an ecologically harmful activity. On the other
hand, collectors mentioned that the national park
administration prevented them from collection of
MAPs in the field. We claim that such inconsistency
of law interpretation has negative ecological and
socio-economic implications. Moreover, “landscape
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protection” in national parks often covers habi-
tats that require protection by use, e.g. grasslands.
Therefore, we propose that such habitats could serve
as a source of high quality and sustainably harvested
MAPs, collection of which could be combined with
the necessary use of these habitats, e.g. mowing. In
any case, the law should clearly refer to a collection
activity and define it. Further research is needed to
recognise the problem comprehensively and look
for solutions.

The Polish Plant Species Protection Act [13] ap-
pears to be convoluted in its formulation. The act
establishes two categories of protection: strictly
protected species and partly protected species. Ad-
ditionally, the act contains a short list of the species,
extracted from the partly protected category, dis-
tinguished as the only species that can be collected.
This collection can take place when the permission
by RDOS is granted. As it is the only act directly fo-
cusing on MAPs, companies strive to follow this reg-
ulation and usually submit applications for collec-
tion permissions annually. As it was noticed before,
wrong decisions can be made by RDOS, meaning
that permissions for MAP collections were granted,
even if this should not happen as regulated by law.
We assume that this can be attributed to misreading
of the law due to its confusing formulation and no
clear delineation between the protection categories.
We also assume that some agencies were not suffi-
ciently informed about the law amendment of 2014.
Nevertheless, more information is needed to explain
why the agencies made these decisions.

The companies organising wild collection often
mention the complexity of the procedures associ-
ated with protected MAPs and the negative impact
of these procedures on their business. Mostly, long
lasting procedures lead to delays in obtaining per-
missions (even in the middle of the season), subse-
quent challenges, and profit losses. Another problem
mentioned by the companies is the lack of up-to-
date data on MAP resources, their occurrence and
abundance in natural sites. Despite the economic
deficits and lack of clearly defined legal framework,
companies organising wild collection of MAPs are
in the period of stable development. The enterprises
created their own collection systems, which seem to
have large degree of informality. On the one hand,
these systems gain from legislative uncertainties.
On the other hand, the long-term trade-offs are
gradually becoming apparent: economic loses from
decreasing of the plant material quality, lack of the
collection stability, and compromised sustainability
(primarily socio-ecological aspects).

Socio-ecological aspects

Over the years, the owners of purchase centres and
collectors learned how to function in existing MAP
wild collection system. The owners of the purchase
centres have some degree of stability provided by an-
nual contracts with companies. In the interviews, this
group expressed a lot of satisfaction with and pride
from an assigned function. Meanwhile, the situation
of collectors is much more insecure. Objectively, col-
lectors do not have any economic stability and social
security. Even considering that they have a profession
and a high degree of expertise that is essential in their
work, their employment status has a large degree of
informality and entails bearing risks. Moreover, be-
cause of lacking legislation and an informal nature of
the collection, sometimes collectors are drawn into
conflicts with land managers or landowners. On the
other hand, collectors value the independence that
is provided by informality. This allows them to treat
collection as an additional source of income. Based
on the analysis of our interviews it can be assumed
that collectors are unaware of their importance in the
supply chain; however, further research is needed to
prove this assumption. It is observed that currently
the collectors have no power in terms of advocating
for their rights and almost no agency to shape the fu-
ture of their professional occupation.

However, this group plays a crucial role in the
supply chain of MAP wild collection in Poland. Cur-
rently, they are responsible for making vital decisions
about: a) the exact place of collection; b) the species;
c) time of day for collection; d) method of collection;
e) method of transport of the collected material to
home; f) drying conditions; g) storing; h) the moment
of sale to a purchase centre or a company. Moreover,
collectors have a large responsibility for the correct
identification of the species. The decisions they make
directly impact plant material quality. Nevertheless,
collectors are the subject to various, very often un-
comfortable, working conditions in the wilderness.
An occupational hazard is a part of this profession,
e.g. Lyme disease. We also observe that collectors, lo-
cal people, have the best knowledge of the area, local
vegetation and place of occurrence of species. They
often develop new methods of plant collection or
drying, which are worth of study.

CONCLUSIONS

Scattered and incoherent regulation of wild collec-
tion causes confusion, mistakes and does not allow
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collectors to act legally and safely. It needs a revision.
We do not argue for the tightening of the regulation,
which could increase paperwork and limit the ac-
cess to MAP resources by collectors and companies.
We would recommend unification of the norms reg-
ulating wild collection in one act, harmonised with
the international obligations of the country and lo-
cal sustainable practices. Such law should focus on
MAPs (all species, not only protected ones) that are
collected for commercial purposes in nature. We
recommend the development of a comprehensive
monitoring system, controlling any commercial col-
lection of MAPs, with special attention to the spe-
cies and locations. We consider it feasible to use
modern technology for these purposes, e.g. a smart-
phone application or publicly accessible database.
Such a system could provide reliable data about the
commercial collection in the country, which in turn
would ease the bureaucratic load on the businesses
and public administration as well as provide benefits
for the ecosystems.

We conclude that informal professional occupa-
tion of wild collectors and people who practice this
activity need exceptional and urgent focus. More at-
tention should be paid to collectors and their em-
powerment, so that it could radically improve the
quality of wild collected plant material. The change
could start from the emphasis on GACP, as an oblig-
atory standard for all collectors. This solution could
evolve from a cooperation of companies with edu-
cational institutions, e.g. universities. We think that,
through getting the attention of various groups of
interest involved in the system of MAP wild collec-
tion, e.g. businesses, collectors, agencies and univer-
sities, it will be possible to improve the functioning
of the system. We conclude that the increase in the
quality standards for the MAP material is an addi-
tional incentive to update and redefine the wild col-
lection system in Poland.

Despite general trend to rely mainly on cultivated
plant material indicated by some MAP specialists as
a safer option in terms of quality, we insist that the
continuation of practices and of the improvement
of wild collection system is more important than
ever before. It is essential for counteracting of the
progressing threats of climate change and disadvan-
tages posed by monoculture. Currently, agricultural
systems are under redefinition in direction of biodi-
versity support and incorporation of agroecological
ideas. The aim is to increase their resilience to the
climate change. We conclude that the resilience of
biodiverse ecosystems providing MAPs is a func-
tion of sustainable management and good collecting

practices, which have a future. Moreover, besides an
ecological, wild collection inherit other positive so-
cial, cultural, and most likely economic implications
in and for the rural areas.
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