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• Polish agriculture is characterized by considerable fragmentation of farms and
relatively low consumption of industrial means of production. More than half
of the area of Poland is arable land, almost 70% of which is cultivated (Central
Statistical Office 2013). Poland has one of the the largest reserves of
environmental diversity of agricultural landscape of all countries in Europe.
Over half of all biodiversity in Europe is associated with agricultural habitat.
• Agricultural diversity in the fields continues to decrease and ultimately will
result in increased acreage of monocultures, and decreased diversity of both
flora and fauna in rural areas.
• Agricultural ecosystems have a poorer species composition and are therefore
unstable - imbalances.
• Cereal crops currently dominate in agrocenoses, there is no crop
diversification, which causes a decrease in specialized pollinators.

ECOSYSTEM
SERVICES

• Ecosystem services can be described as the benefits obtained by the human population
from an ecosystem (Millennium ecosystem assessment, 2003).
• Higher biodiversity in agricultural systems increases the number and level of services
in this ecosystem. The increase in weed diversity can increase the quality of their
services, for example reduce the competition with crops. At a certain level of diversity
the size of the service will not increase, but the increased variety of weeds may still be
relevant to maintaining the provision of services in the changing environmental
conditions of agricultural practices.
• Ecosystem services have received increasing attention in life sciences, but only a limited
amount of quantitative data is available about the ability of weeds to provide these
services.

NUMBER OF ARTICLES IN THE LITERATURE MAP
THAT CONTAIN EVIDENCE OF WEEDS PROVIDING
ECOSYSTEM SERVICES FOR EACH TYPE OF
ECOSYSTEM SERVICE

Source: Blaix C., Moonen A. C., Dostatny D. F., Izquierdo J., Le Corff J., Morrison J., Von Redwitz, Schumacher M.,
Westerman P. R.. 2018. Quantification of regulating ecosystem services provided by weeds in annual cropping
systems. Weed research 58: 151-164.

NUMBER OF ARTICLES IN THE LITERATURE MAP
FOR EACH MECHANISM WITH WHICH PEST
CONTROL WAS PROVIDED BY WEEDS

1. Weeds attracted beneficial organisms to cultivated fields. 2. Weeds had a direct effect
on pests. 3. Weeds interacted with crops and reduced pest infestation. 4. The presence of
weeds reduced the apparency of crops to pests. 5. Weeds attracted pests away from
crops. 6. No explanation was provided in the manner which weeds provided pest control.
Source: Blaix C., Moonen A. C., Dostatny D. F., Izquierdo J., Le Corff J., Morrison J., Von Redwitz, Schumacher M.,
Westerman P. R.. 2018. Quantification of regulating ecosystem services provided by weeds in annual cropping
systems. Weed research 58: 151-164.

THEORETIC AL RELATIONSHIP BETWEEN INCREASE
OF WEED DIVERSITY AND THE INCREASE IN
MAGNITUDE OF ECOSYSTEM SERVICE
PROVISIONING

Theoretical relationship, e.g. increase in beneficial abundance, increased soil
fertility, decreased competition with the crop.
At low levels of diversity (I), there is a high potential for affecting ecosystem
processes, at medium levels of diversity (II) the magnitude of increase of
ecosystem processes is reduced and in diverse weed communities (III) the
increase in diversity increases the resilience of the ecosystem service under
changing environmental or farming system conditions but it will not affect the
magnitude of the service provisioning

The red function shows the increase in magnitude of the service when weed diversity is
randomly increased . The brown function shows the increase when management is aimed
at conserving those weed species that are most effective for the desired service while at
the same time being little competitive with the crop. In theory, a higher increase in
diversity is needed to reach the maximum functionality if species diversity increases
randomly instead of managing them based on their trait functionality.
Source: Blaix C., Moonen A. C., Dostatny D. F., Izquierdo J., Le Corff J., Morrison J., Von Redwitz, Schumacher M.,
Westerman P. R.. 2018. Quantification of regulating ecosystem services provided by weeds in annual cropping
systems. Weed research 58: 151-164.

ECOSYSTEM SERVICES
• Insect populations around the world are falling at
an alarming rate. Bee diversity seems to be
diminishing as a result of intensive agriculture and
increased use of pesticides, but also because crops
are harvested earlier (bees are threatened with
extinction in agricultural areas because they can no
longer find enough „food”).
• Establishing flower strips or keeping field weeds in
balks can help preserve the diversity of bee species.
Various groups of living organisms, including birds,
have been selected as one of the measures for
assessing the quality of life of societies in the
European Union.
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European wild bird indicator showing the population trends of all common
species, common forest species and common farmland species.
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AGRI-ENVIRONMENTAL MEASURES EFFECTIVENESS
DEPENDS ON THE LANDSC APE AND THE EXTENT OF
HABITAT QUALITY IMPROVEMENT

Flower richness

Scheper et al. 2013 Ecology Letters
Scheper et al. 2015 J. Appl. Ecol

USE NATIVE SPECIES AND ARCHAEOPHYTES
IN SEED MIX

Morandin & Kremen 2013 Restoration Ecology 21: 26–32

THE NUMBER OF WEED SPECIES IN A SINGLE
PHYTOSOCIOLOGIC AL RELEVÉ AND THE
PERCENTAGE OF WEED COVER
Weed cover (%)

Number of weed species


We might assume that in places where herbicides were not used the number
of weed species is considerably higher than on the fields where herbicides
were applied. However, individual species occur in few specimens only, which
causes that a general level of weed coverage on these fields is low. This is
important, as most probably a great number of weed species does not reduce
the crop plant’s yield.

BUILDING AGRICULTURAL EDUC ATION EDUC ATIONAL ACTIVITIES

Variant 6.1. Local crop varieties
commercial production
Variant 6.2. Seed production of
local crop varieties
Variant 6.3. Seed production at
the request of the gene bank
Variant 6.4. Traditional orchards

• Project: Niecka Nidziańska – a model refuge
of agrobiodiversity. The purpose of the
project was to preserve and support
biodiversity in agricultural ecosystems and to
protect endangered species of field weeds.
• Several training sessions concerning the
preservation of rare weed species were held
in the areas and a festivity was organised in
collaboration with local authorities and thanks
to the involvement of farmers.
• Local people were trained to continue actions
that had been initiated under the project by
participation in the Polish agri-environmental
programme - “package 6” concerning
preservation of endangered genetic resources
of plants in cultivation.
•

• The implementation of the package involves the cultivation and production of
seed material of regional and/or amateur varieties registered in the National
Register and other plant species threatened by genetic erosion.
• Regional variety is a local species or a species, which naturally adapted to local
conditions, in danger of gradual loss of biodiversity between populations and
within the population. Important for the specific region, in which the variety was
traditionally cultivated, and to which it has naturally adapted, known as the “region
of origin”.
• An amateur variety is a variety of a vegetable plant, which was discovered and
used for cultivation in specific agrotechnical, environmental or soil conditions, and
which has no importance for commercial production, but is of importance for the
purposes of biodiversity.
• No registration fee, but a lot of documentation to prepare, but it is worth a try.

LANDRACES

• Variant 6.3 was directly related to the preservation of
endangered genetic plant resources in agriculture, as it was
stipulated that the farmers will breed small quantities of old
varieties received from the Gene Bank, in order to reintroduce
them to the field.
• Objective: to conserve (near) extinct and valuable varieties,
species and ecotypes of crop plants, diversify crops in rural
areas, create seeds of varieties endangered by genetic erosion.

• Package 6 was shortened in the new edition of this programme,
and variant 6.3 has been removed altogether, which constitutes
a great step backwards.
• Agri-environmental programmes are compulsory for each of the
EU Member States, but the scope and financial resources for cofinancing are subject to the decision of each of these countries.
• The European Union countries experiences showed that
realization of agri-environmental programmes can give good
environmental results. It is necessary to adjust packages of the
programme to the natural conditions and create good
evaluation system which can help to control this programme. It
will help to control differences between tasks and results in
individual packages and better connect the agricultural
development with the environmental protection.

COLLECTING PLANT GENETIC MATERIAL
THROUGHOUT POLAND

HOW C AN WE CREATE A MODEL
REFUGE IN AGROECOSYSTEMS ?
• Objective: to conserve (near) extinct
and valuable varieties, species and
ecotypes of crop plants, diversify
crops in rural areas, create seeds of
varieties endangered by genetic
erosion.
• Creating home gardens

The diversity of household
needs is reflected in home
gardens which can include staple
foods,
fruits,
vegetables,
materials, condiments, stimulants
and medicines. Home gardens
are developed for some or all of
the following purposes:

• To supply nutritious food and some staple foods all year round including
vegetables, aromatic and medicinal plants, fruits, ornamental plants and special
food reserve resources such as root crops, trees and livestock.
• To generate income from the sale of garden produce - sales and value-adding
can contribute to a family's income.
• To provide a healthy, comfortable and beautiful environment. A productive
home garden can contribute to safe recycling and management of household
wastes through composting or as animal feed. Gardens offer shade and flowers
for a family and their visitors to enjoy.
(Source: FAO)

„Get the balance right and your garden will flourish,
creating a food chain that manages the ecosystem of your
garden and remember that the wildlife garden needs
habitats to breed, shelter and sustenance to forage
throughout the year”.

Jasień – województwo małopolskie

Building a refuge system for biodiversity in home
gardens (wild + traditional cultivated plants)

WILD CROP RELATIVES
• Wild plants constitute an inexhaustible warehouse of valuable useful plants,
which is little known and appreciated nowadays. It is necessary to preserve
local taxon, since they are perfectly adapted to local conditions. If we do not
put more interest in the protection (particularly in situ) of the most valuable
species they may soon become extinct.
• Wild plants have significant value for food security and human, but also are
underutilized and threatened. We need to increase national attention to
plant conservation. Wild plants need to be fully recognised as key parts of
our ‘Plant Heritage’.

Building a refuge system for biodiversity in small
farms (wild + traditional cultivated plants)

LOCAL PRODUCT
Cultivation + traditional technology

Camelina sativa

Near Pińczów – in the South of Poland

• Small-scale farming combines production of different crops,
vegetables and livestock.
• Farmland traditionally supported high levels of biodiversity.
• We should return to cultivation of old crop varieties and implement
edges between fields, as a refuge for many different insects and
others microorganisms.

Traditional agriculture

Photo: http://blog.nitkinatury.pl/historia-upraw-lnu-w-polsce/

„History of flax cultivation in Poland”

• Biodiversity certainly does not need people, but people need
biodiversity. We have no other choice but to understand the
environment well, so we can make the right decisions. Education
is crucial, as it is a process in which society consciously transfers
its accumulated knowledge, skills and values from generation to
generation.
• We need to strengthen the cooperation between farmers, the
gene bank and governmental organizations in order to increase
the agrobiodiversity in our country.

CONCLUSION

• Traditional varieties are our cultural and historical legacy.
These varieties have such characteristics as robustness,
fertility and resistance to diseases and pests, and
environmental stresses (droughts and frost). We have a
moral obligation to preserve them for future generations.
• Seeds are our common legacy - heritage. Conservation and
use of traditional seeds is key for maintaining our food
independence, our health and preserving the natural
environment. They should be made available to anyone for
use.
• Preservation of traditional varieties of plants and seeds is
key to ensure the continued existence of traditional and
ecological agriculture.
• We need to find a link between all society groups.

monoculture
impoverishment
stagnation

increase the genetic diversity
a sustainable ecosystem
actions

LETS ALLOW
THE PLANTS
TO BE
WHERE THEY
TOOK ROOT,
BECAUSE IF
THEY ARE
DESTROYED,
WE WILL
LOSE THEM
FOREVER

THANK YOU AND
LET’S DO IT
TOGHETER!

