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Disclaimer

Many of the concepts and best practices presented in this brochure can be implemented with the support
and cooperation of companies and researchers who have been consulted in the making of this document.
Should any further cooperation be of interest to you, please contact the Embassy of the Kingdom of the
Netherlands at bkr-Inv@minbuza.nl, or AgriEduCEX at agrieduromania@gmail.com.

Kingdom of the Netherlands

Foreword

As the Agricultural Counsellor of the Dutch Ministry of Agriculture, Nature and Food Quality, | am very
proud to offer you this booklet, which is the result of a fruitful collaboration between the Centre of
Excellence for Agri-Food Educational Resources and Sustainable Development and Van Hall Larenstein
University of Applied Sciences.

The Netherlands and Romania have a shared challenge when it comes to healthy soils and resilient agri-
cultural land and ecology, with climate change in recent years having an amplifying effect. Drought and
changing precipitation patterns require a different kind of agriculture and more attention to soil and
water management. In a European context, climate, water, soil, and biodiversity are high on the agenda
when it comes to a future-proof agricultural policy. An integrated policy, and therefore an integrated
approach in practice, is key for a future-proof food system and global food security. This approach
requires local customization. Depending on the situation, a mix of measures will lead to the best result.

This booklet contains a collection of Dutch inspired good agricultural practices and is intended as a
source of inspiration for both Dutch and Romanian farmers, as well as other parties in the agri-food
complex who can benefit from this knowledge. | would like to see it as a prelude to an even more
intensive expertise exchange and collaboration between Dutch and Romanian knowledge institutions,
businesses and governments. Only by sharing can we grow together. This way we can cope increasingly
better in both our countries, but also contribute worldwide to solutions for shared challenges we face
in the areas of agriculture, food and nature.

Sophie Neve
Agricultural Counsellor

Embassy of the Kingdom of the Netherlands in Bucharest
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1.Introduction

1.1 Soil and water: Foundations for the future

Healthy soil and plentiful water are essential for life on Earth and thriving societies. Soil provides food
security, preserving biodiversity and contributing to climate change mitigation. In the EU, 95% of our
food comes from soil,* with agricultural land accounting for approximately 50% of the EU surface area.?
It is estimated that 60-70% of soils in the EU are unhealthy,? in large part due to human activities such
as intensive practices, the use of pesticides and fertilisers, compaction under heavy machinery, damage
to biodiversity caused by monocultures, land use and management practices, pollution, and even land
abandonment or neglect.

Unhealthy soils can contribute to the release of greenhouse gases, worsening the effects of climate change,
which in turn impacts what European farmers can produce and where. Conversely, when managed
well, soil can enhance the removal of carbon dioxide from the atmosphere. Research has shown that,
through protection of existing soil carbon and rebuilding depleted stocks, soil carbon represents up to
25% of the potential of natural climate solutions to prevent and remove atmospheric carbon dioxide.*

Meanwhile, though water resources are adequate throughout most of Europe, water scarcity and
droughts are increasingly frequent and widespread in the EU. In 2019, 38% of the EU population was
affected by water scarcity, with droughts estimated to cost EUR 2-9 billion each year.> Due to rising
temperatures, water demand is likely to continue to exceed supply in certain seasons, with current
trends pointing to further deterioration of water resources in Europe, unless efforts are geared towards
preventing and mitigating scarcity and droughts.

Water scarcity is intimately connected with decline in soil quality, as moisture regulates soil temperature,
salinity, and nutrient availability, which are essential for the development of plants. Soil moisture also
prevents erosion and is an important indicator of the suitability of the soil for other uses. Between
2000-2019, soil moisture in the growing season reached below critical levels several times across the
EU, leading to increased drought pressure across the continent.

Romania’s soil, water and air are generally considered to be in good condition.® However, water supply
and soil quality issues are prevalent across the territory of Romania, to different degrees. Soil quality
in Romania is currently below the EU average,” while also highly variable across agricultural areas, de-
pending on the soil type and its parameters (organic and mineral matter content, hydraulic conductivity,
degree of compaction), farm location and local climate data, methods and products used for fertilisation,
and their incorporation rate in the soil. To comply with European requirements, such as the new EU Soil
Strategy for 2030, ICPA will reactivate the existing soil monitoring network.2 Any decline in quality is due
mainly to the intensification of agriculture, reduced crop diversification, and low interest from farmers in

-

DG Environment. Soil and Land. Available at: https://environment.ec.europa.eu/topics/soil-and-land_en

DG Agriculture and Rural Development. Healthy soil. Available at: https://agriculture.ec.europa.eu/sustainability/environmental-sustainability/natural-
resources/soil_en

DG Environment. Soil and Land. Available at: https://environment.ec.europa.eu/topics/soil-and-land_en

Bossio, D.A., et al. (2020) The role of soil carbon in natural climate solutions, Nature Sustainability 3, 391-398. Available at: https://www.nature.com/
articles/s41893-020-0491-z

DG Environment. Water scarcity and droughts. Available at: https://environment.ec.europa.eu/topics/water/water-scarcity-and-droughts_en

CAP Plan 2023-2027 for Romania (2022). Available at: https://apia.org.ro/wp-content/uploads/2023/01/Plan-National-Strategic-PAC-2023-2027_v1.2.pdf
Commission recommendations for Romania’s CAP strategic plan (SWD (2020) 391). Available at: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=
CELEX%3A52020SC0391

National Institute for Soil and Agrochemical Research (ICPA). Available at: https://icpa.ro/date-punctuale/
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soil improvement measures. According to recommendations from the European Commission, Romania’s
priorities should include longer and more diverse crop rotations, catch and cover crops, and carbon
farming interventions.’

In terms of water availability, Romania has average water resources, whose availability is strongly influenced
by weather conditions. In Romania, an area of 3.2 million ha has been developed for irrigation, having the
Danube as the main source. The irrigation infrastructure comprises around 105 hydrological schemes,
not all of which are currently viable.’® Adverse climatic events (droughts, floods, storms) have also
increased in frequency in recent years, affecting the amount of water available for agricultural use
and having a negative impact on agricultural productivity and soil quality. Due to a very low multi-year
average rainfall, actual water and irrigation demands increased by 27% in 2022 compared to 2020.*
Typically, there may be differences between the area prepared for irrigation and the received demands
for irrigation. The rehabilitation and upgrade of irrigation and drainage infrastructure will be key to
ensuring that water losses are reduced, that agricultural production is less dependent on weather
conditions, and that resources are managed sustainably.

From changes in temperature and rainfall patterns to extreme weather events, climate change is affecting
a significant part of the country’s agricultural land, especially in the southern, south-eastern and eastern
parts of the country. Agriculture as a whole is very vulnerable to the impact of climate change, as its
associated risks are not evenly distributed. There are regional differences in both the likelihood of
extreme events, as well as in the vulnerability, resilience, and adaptive capacity of rural communities to
climate change. The differences are further exacerbated by a polarisation in farm sizes, which is char-
acteristic of Romania. The most affected category will be subsistence farmers.!? Although Romania was
one of the countries showing improving soil conditions and moderate soil moisture deficits compared
to other countries in the 2000-2019 period,* the negative effects of climate change on the agricultural
sector and farmers’ livelihoods clearly show that timely action to address the long term health of soil
could hold great benefits for the country’s future.

1.2 The policy backdrop

Several strategies and policies at European level address sustainable and water-conscious soil management,
as well as the restoration of degraded land. Most notably, soil health is a key deliverable of the EU biodiversity
strategy for 2030, which contributes to the objectives of the European Green Deal and includes the EU
soil strategy for 2030.

In 2023, the EU introduced a new Soil Monitoring Law, aiming to help achieve healthy soils by 2050. The
law addresses key soil threats such as erosion, floods, landslides, loss of organic matter, salinisation,
contamination, compaction, sealing and loss of biodiversity.’* As a result of the new Soil Monitoring
Law, all Member States will be required to implement a robust and coherent monitoring framework to
support regeneration, define and implement sustainable soil management practices, and identify and
remedy risk factors for human health in potentially contaminated sites, in order to achieve a toxic-free
environment by 2050.

Given the high prevalence of agricultural land in the EU, farmers are the primary caretakers of the natural
environment, with direct impact on soil, water, air, and biodiversity on 48% of EU land.'® Consequently,

9 Commission recommendations for Romania’s CAP strategic plan (SWD (2020) 391), §1.2. Available at: https://eur-lex.europa.eu/legal-content/EN/TXT/
?uri=CELEX%3A52020SC0391

10 Ministry of Environment. Study For the Development Of the Strategy Strategy On Prevention And Combating Desertification And Land Degradation
2019-2030. Available at: http://www.mmediu.ro/categorie/strategia-nationala-privind-prevenirea-si-combaterea-desertificarii-si-degradarii-terenurilor-
2019-2/422

11 National Land Improvement Agency (ANIF). Activity Report Of The National Land Improvement Agency. Available at: https://www.anif.ro/wp-content/
uploads/2023/01/Raportul-de-activitate-al-ANIF-2022-2.pdf

2 Ministry of Agriculture and Rural Development. Strategia nationald de reabilitare si extindere a infrastructurii de irigatii din Romdnia Available at:
https://www.madr.ro/component/k2/5519-strategia-nationala-de-reabilitare-si-extindere-a-infrastructurii-de-irigatii-din-romania.html

13 European Environment Agency. Soil moisture deficit. Available at: https://www.eea.europa.eu/ims/soil-moisture-deficit

14 DG Environment. Soil and Land, Soil health. Available at: https://environment.ec.europa.eu/topics/soil-and-land/soil-health_en

15 Ministry of Agriculture and Rural Development. The Future of agriculture and the food industry. Available at: https://www.madr.ro/docs/dezvoltare-ru
rala/plan-national-strategic/Comunicarea-COM-ref.-Viitorul-sectorului-alimentar-si-al-agriculturii.pdf
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the EU Common Agricultural Policy (CAP) ensures agriculture is in line with the EU’s soil protection policies
by encouraging environmentally sustainable farming with a focus on efficient nutrient management,
including carbon sequestration. The Farm to Fork Strategy and the Zero Pollution Action plan both include
aspirations to reduce pesticide residue levels.

On a national level, the CAP is operationalized by Romania’s National Strategic Plan (NSP) 2023-2027
with targeted measures for the development of a resilient, sustainable, and competitive agricultural
sector. Romania has the highest number of farmers in the EU, with 23% of its labour force working in
agriculture, mostly on small farms (<5 ha). 57% of the total area of the country (13.5 m ha) is used for
agricultural land.*® With such a high number of farmers and a widespread use of land for agriculture,
future-proofing Romania’s agricultural sector from a socio-economic and environmental perspective is
crucial. Thus, three of the NSP’s main strategic objectives (SO) focus on: the management of soil and
water aiming to contribute to climate change mitigation and adaptation by reducing greenhouse gas
emissions (SO4), promoting sustainable development and efficient management of natural resources
(S05), and contributing to halting and reversing biodiversity loss, enhancing ecosystem services, and
conserving habitats and landscapes (506).” Romania’s NSP aims to ensure food security and improve
farmers’ livelihoods, while mitigating and adapting to climate change, in line with the EU’s environmental
and climate ambitions. Sustainable development, efficient management of natural resources (especially
water, soil, and air) and conservation of biodiversity and landscapes are national priorities as well.
Romania allocates around 25% of the direct payment envelope to eco-schemes, which are incentives to
farmers that go beyond the legal requirements or usual practice in terms of climate and environment.
Significant support (41% of the rural development budget) will also be used to encourage environmentally
friendly practices for areas with high natural value, such as habitats for birds and insects.*® For example,
EUR 480 million will be available for small farms of up to 10 ha, to aid in adopting sustainable agriculture
practices that prevent soil degradation and improve biodiversity.'° Since 2016, Romania has also placed
a specific focus on rehabilitating and upgrading its irrigation systems, especially those on state-owned
public land, in order to increase its resilience to climate change.? This commitment has been since
reiterated in development plans that are in effect until 2035.%

Additionally, in its implementation of the CAP, the Romanian Plan includes measures to promote knowl-
edge sharing through advisory services or training, innovation, and digitalisation. Approximately EUR 39
million is allocated to interventions related to training, advisory services, cooperation, and innovation.
Through the application of the Agricultural Knowledge and Innovation System (AKIS) and contributions
from the European Innovation Partnership (EIP), Romania aims to bolster knowledge diffusion and to
facilitate the cooperation of organisations, people and institutions across the agricultural, forestry and
rural sectors.

1.3 Dutch solutions for global challenges

The Netherlands has a rich history of water and soil management, driven historically by the necessity
of coping with its geography and water-rich environment. Despite its small size, the Netherlands is also
the world’s second largest exporter of agri-food products, with an exported value exceeding EUR 100
billion per year.?? One of the contributing factors for this success is its expertise in water management
and agriculture, including in greenhouse cultivation.

Recently, however, the Netherlands has also been facing great water challenges, from floods to water
shortages, as well as interrelated issues such as soil subsidence, environmental pollution, and climate
change.? The quality of Dutch soil has also been decreasing drastically, with regional water shortages

16 At a glance: Romania’s CAP Strategic Plan. Available at: https://agriculture.ec.europa.eu/system/files/2023-04/csp-at-a-glance-romania_en.pdf

17 https://www.madr.ro/docs/dezvoltare-rurala/2022/PNS_2023-2027-versiunea_1.2-21.11.2022.pdf

18 At a glance: Romania’s CAP Strategic Plan. Available at: https://agriculture.ec.europa.eu/system/files/2023-04/csp-at-a-glance-romania_en.pdf

19 At a glance: Romania’s CAP Strategic Plan. Available at: https://agriculture.ec.europa.eu/system/files/2023-04/csp-at-a-glance-romania_en.pdf

20 CAP Plan 2023-2027 for Romania (2022). Available at: http://mmediu.ro/app/webroot/uploads/files/2016-08-23_PNI_varianta_notificare_ MMAP.pdf

2L Ministry of Agriculture and Rural Development. National strategy for rehabilitation and expansion of irrigation infrastructure in Romania. Available at:
https://www.madr.ro/proiecte-de-acte-normative/download/3833_0a8f3b4bc637bf180491ef7d9507a71d.html

22 The Netherlands’ CAP Strategic Plan. Available at: https://agriculture.ec.europa.eu/system/files/2023-04/csp-at-a-glance-netherlands_en.pdf

3 Summary Draft National Water Programme 2022-2027. Available at: https://www.platformparticipatie.nl/nationaalwaterprogramma/ontwerp+nwp/
relevante+documenten+nwp+ontwerp/HandlerDownloadFiles.ashx?idnv=2000965
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occurring periodically.?* These factors have led to a commitment from the Dutch government for all
agricultural soil (1.8 mil ha) in the Netherlands to be managed sustainably by 2030.%

Since 2014, the Dutch have used a Delta approach to manage natural resources. Simply put, the Dutch Delta
Approach (DDA) is based on the recognition that water is a complex system, and that proper management
of such a system requires preparedness, partnerships and good governance.?® The approach seeks to
remove or mitigate some of the biggest challenges faced by deltas, such as extreme weather events
(including droughts), subsidence, salt intrusion, increased erosion, population growth, spatial devel-
opments, and climate change. Essentially, the DDA provides methods for balanced assessment, and a
wide range of good practices that have proven their success in practice. Meanwhile, the approach
acknowledges that an integrated management is crucial, as water challenges are connected to challenges
in spatial planning, biodiversity, and economic development.

Supporting a multi-level governance is another fundamental aspect of the DDA, as water management
is well organised across water dependent sectors. Strong alliances and partnerships between institutions,
individuals, and all levels of government ensure the production and dissemination of knowledge, while
the implementation of good practices is done efficiently. In the Netherlands, agricultural entrepreneurs,
public bodies and water managers work together in the Task Force for Agricultural Water Management
(Deltaplan Agrarisch Waterbeheer — DAW). More information on the success story of this multi-level
inter-institutional task force, and the role of The Netherlands Water Partnership (NWP) as a global mediator,
can be found in Annex 1.

The commitment to manage all agricultural soil sustainably by 2030 caused a turning point in operational
management, which has the biggest impact on farmers and their business operations. Farmers must
move from resource-intensive to knowledge-intensive ways of working. To achieve this, they need
knowledge, and —ideally — independent advice on soil processes and implementing specific measures.
Recognizing the pivotal role of healthy soil in ensuring food production, biodiversity, and ecosystem
services like water purification, Dutch institutions have embarked on the ‘Sustainable Soil Management’
project. A collaboration among Aeres, Van Hall Larenstein, InHolland, and HAS universities of applied
sciences, this initiative aims to develop knowledge-based strategies for sustainable soil management
in agriculture.

The Dutch approach to water and soil management is characterised by knowledge-sharing, collaboration,
and a commitment to sustainable practices. From the universities of applied sciences imparting knowledge
to farmers for sustainable soil management, to the Netherlands Water Partnership bridging global water
and food security challenges, the Netherlands exemplifies a holistic and proactive approach, seeking
to address the interconnected issues of agriculture, water, and environmental sustainability. The Task
Force Agricultural Water Management (DAW) showcases how voluntary engagement and innovative
solutions can lead to meaningful progress, underscoring the Dutch dedication to responsible and effective
water and soil management.

This brochure aims to present some examples of concepts and good practices implemented in the
Netherlands and globally. Inspiration from the Dutch approach to water and soil management can
contribute to improving Romania’s agricultural landscape and environmental resilience. Adapting the
DDA approach for water and soil management to Romanian practices could facilitate a faster transition
from a siloed approach towards an integrated one. The multi-level engagement model fostered by the
DAW could provide inspiration for engaging and encouraging Romanian farmers to embrace practices
that enhance water efficiency, reduce soil degradation, and promote sustainable land use. Leveraging
Dutch expertise through the NWP could help bring cutting-edge innovation to address pressing envi-
ronmental issues, harnessing synergies between the Dutch expertise and the local agricultural context.
Ultimately, the cooperation between Romania and the Netherlands holds the potential to foster a more
resilient and sustainable farming sector, while enhancing food security, achieving the objectives of the
CAP, and delivering a sustainable future.

24 National Institute for Public Health and the Environment. Quick action needed to prevent drinking water shortage in 2030. Available at:
https://www.rivm.nl/en/news/quick-action-needed-to-prevent-drinking-water-shortage-in-2030

25 Visser, Saskia. Wageningen University and Research, 2021. Our soil: the basis of life. Available at: https://weblog.wur.eu/nature-biodiversity/our-soil-the-
basis-of-life/

26 Dutch Water Sector, 2014. The Delta Approach — Preconditions for sustainable Delta Management. Available at: https://issuu.com/ruimtevoorderivier/
docs/uitgave_tijdens_dip_-_140209-01_del
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2.Good practices for the adaptation to/mitigation of
the effects of climate change

2.1 Cover crops for improved soil moisture and quality

Ground covers (or “green manures”) are plants sown with the aim of improving the soil. They can bind
nitrogen from the air and make it available to other plants, add organic matter to the soil, and stimulate
soil life. Green manures can moisten and improve the soil, and, through appropriate cultivation of
species, prevent or redress issues caused by the intensive use of land.

e

4

Fig 2. Research into the right green manure.*

Fig. 1 Example of green manure.?”

Ground covers can:

= Prevent soil erosion — plants retain the soil better and prevent it from being washed away,
blown away, or heated;

= Reduce weed growth — through its extensive root system that does not allow weeds to grow;

= |mprove soil structure — by ensuring more organisms enter the soil and improve its structure,
and by retaining more water and air through its root system;

= Increase the organic material in the soil — absorbing nitrogen and providing extra organic material
when ploughing the soil;

= Reduce the need for fertilisers and pesticides — by acting as a natural fertiliser and attracting
species which feed on pests.

Some examples of green manure crops are grass-clover, lupine, vetch and phacelia. These green manure
crops have a deep root system that improves the soil structure and retains moisture better. This improves
a low-quality soil or an intensively used soil and makes it stronger for the future.

Green manure crops can be financially attractive in the long term due to soil improvement and better
crop yields. Ground covers can be sown directly in fields or ploughed into the soil. A commonly used
method is sowing green manure in the autumn, after the main crop has been harvested. Green manures
can then be ploughed under in the spring, thus improving the soil. Another option is to apply strip tillage

27 Source: https://www.wur.nl/nl/project/keuze-van-de-juiste-groenbemester-belangrijk-voor-het-voorkomen-van-bodemziekten.htm
28 Source: https://www.akkerwijzer.nl/artikel/208680-groenbemesters-voor-extra-biodiversiteit/
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techniques. This method uses narrow strips between the rows of the main crop. This improves the soil
structure and moisture regulation, while reducing soil erosion.

A big advantage of green manure crops is that they utilise a natural product; no artificial and non-
sustainable substances are used. The solution is also scalable and can be applied to large and small
plots. The advantages of green manures can be easily explained, allowing farmers to receive a quick
and easy education into the benefits of working with these crops.?

Contacts

Wageningen University and Research, https://www.wur.nl/en/wageningen-university.htm

Dr. Emiel Elferink, Lecturer, Van Hall Larenstein University (emiel.elferink@hvhl.nl)

Dr. Marcel Rompelman, Lecturer, Van Hall Larenstein University (marcel.rompelman@hvhl.nl)

2.2 Biodegradable mulch for moisture retention and soil temperature
regulation

Mulching is the act of covering soil with different materials, from straw and wood chippings to plastic
sheets. The use of conventional plastic mulch film causes an increased soil temperature, causing soil
micro-organisms to die and the soil structure to deteriorate. This can lead to a decrease in soil fertility
and crop yields. Biodegradable materials, when used as mulch, ensure the soil is not polluted and no
waste ends up in the environment.

By using biodegradable foil, the soil is not polluted, and no waste ends up in the environment. The
film also ensures no weed growth occurs, and an extra source of nutrition is created for the crop. This
results in more sustainable and profitable cultivation. The use of naturally degradable mulch film is
therefore not only relevant for the agricultural sector, but can also be applied in other sectors where
conventional plastic materials are used. For example, in the packaging industry, where traditional plastic
packaging is used that breaks down slowly and contributes to the accumulation of waste. The use of
biodegradable alternatives can help reducing the environmental impact while providing economic benefits
for companies willingto focus on sustainability.

Fig. 3 Naturally degradable mulch.3°

Research by the University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca and Wageningen
University investigates whether the biodegradable mulch has a positive effect on crop growth, in particular
on lavender cultivation in Romania. Lavender is an important product in agriculture, and production-
enhancing measures are therefore desirable. Use of naturally degradable mulch film would result in a
strong increase in production. This solution is unique because the research was carried out in Romania

29 R.D. Timmer, G.W. Korthals, L.P.G. Molendijk, Groenbemesters (Wageningen, Praktijkonderzoek Plant & Omgeving B.V. 2003), https://library.wur.nl/
WebQuery/wurpubs/fulltext/274091.
30 source: https://fkur.com/en/applications/mulch-film-from-bioplastics/
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and a lot of knowledge is already available at the University of Cluj-Napoca. In addition, the measure
contributes to a more sustainable agriculture, higher productivity, and mitigation of climate change.

The use of naturally degradable mulch film is somewhat scalable, but further research is needed into
the most suitable variants of this material. As a result, this solution will initially be particularly suitable for
smaller plots and greenhouse construction. Nevertheless, this measure offers opportunities for sustainable
agricultural practices and the use of this material can be further scaled up in the future.?!3?

Contacts
Maria Cantor, Cluj Napoca University (marcantor@yahoo.com)
H. van Reuler, Lecturer, Wageningen University & Research (Henk.vanReuler@wur.nl)

Nellie van de Pasch, Lecturer, Van Hall Larenstein University (nellie.vanderpasch@hvhl.nl)

2.3 Agroforestry practices to improve soil quality and conserve water

Agroforestry has the potential to make systems more resilient to extreme weather such as drought or
large amounts of precipitation. The wind-inhibiting effect of tree strips makes it so that more water
remains available in times of drought. Tree strips also offer opportunities to improve water infiltration
and storage and to reduce leaching of nutrients. In terms of functional agrobiodiversity, agroforestry
offers opportunities to introduce diversity in the habitat, food sources, and hiding places into the
system, so that natural enemies can survive better and there is more pollen and nectar supply for
wild pollinators.

Farmers in the Zeeland region of the Netherlands face an arrayof challenges, such as soil depletion due
to agricultural practices that fail to consider the caretaking potential of certain agricultural activities.
For example, growing the same crops for years exhausted the soil, and harvests became smaller and
smaller. There was also often erosion by wind and water, which further affected the fertility of the soil.
Another challenge was the use of pesticides and chemical fertilisers, which was a problem both financially
and environmentally. The use of pesticides was not only expensive, but also harmful to the health of
farmers and consumers, and had a negative impact on the environment. In addition, the soil and crops
eventually lost their natural resistance to pests and diseases.

Fig. 4 Shelter belt as windbreak for crops.*

31 A.H.M.C. Baltissen, H. van Reuler, B.J. van der Sluis, “Stand van zaken afbreekbare materialen” (Wageningen, Praktijkonderzoek Plant & Omgeving,
2008), https://library.wur.nl/WebQuery/wurpubs/fulltext/285411.

32 7solt Szekely-Varga, Monica Boscaiu, Endre Kentelky, Maria Cantor, “Does Mulch Affect Lavender Growth?”, (Bulletin of University of Agricultural
Sciences and Veterinary Medicine Cluj-Napoca, 2021), https://pdfs.semanticscholar.org/ed05/6fa4acb503459e62ab8e8fbc81f42ebfe544.pdf.

33 Source: https://wikifarmer.com/agroforestry-combining-trees-and-agriculture-to-improve-soil-water-conservation/
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Agroforestry practices aimed to promote a more sustainable and resilient agricultural production, to
improve soil quality and to increase biodiversity. Agroforestry is an agricultural system in which trees
are integrated with crops and/or livestock, with the aim of creating a more diverse, productive, and
resilient agricultural landscape.

The process of implementing agroforestry required educating and training farmers and agriculturists in
order to teach them how to best apply the system. The training included information on planting trees
and using different techniques to improve the soil quality and increase biodiversity.

The results of the implementation were promising. Soil quality improved, resulting in less erosion and
more water retention. This resulted in a higher yield of crops and livestock. Biodiversity also increased,
resulting in more different species of plants and animals in the landscape.

What makes this solution unique is that it not only focuses on improving agricultural production, but
also on preserving and restoring the natural environment. Agroforestry is also sustainable, as it utilises
natural resources and improves soil fertility. The solution can be scaled up to other areas, provided
adequate training and guidance is offered to farmers and agriculturists who will be using the system. It
is also important to consider local conditions and needs in order to ensure that the implementation is
successful.

Generally, agroforestry is a promising solution to promote sustainable agricultural production, improve
soil quality and increase biodiversity. It is a unique and remarkable system that can be scaled up and
applied sustainably to promote positive change in the agricultural sector.3

Contacts

Lennart Fuchs, Researcher Soil and Farming Systems, Wageningen Plant Research,

(https://www.linkedin.com/in/lennart-fuchs-586239143)

Sanne van Leeuwen, Researcher, Wageningen Plant Research,
(https://www.linkedin.com/in/sanne-van-leeuwen-b92238b5)

2.4 Planting trees and shrubs to prevent soil erosion and retain water

Planting trees can help reduce erosion and water retention, as shown by researchers from the
University of Amsterdam in southern Spain. Planting trees and shrubs can also be a suitable measure
for mountainous areas in Romania and other areas affected by strong erosion and drought.

Fig. 5 Trees as a natural weir.*®

34 Lennart Fuchs, Sanne van Leeuwen, “Effecten van agroforestry op de waterhuishouding en functionele agro biodiversiteit,” Wageningen University &
Research 2002, https://library.wur.nl/WebQuery/wurpubs/fulltext/580955
35 Source: https://nos.nl/video/2437605-bomen-als-klimaatoplossing-voor-de-landbouw-we-willen-antwoord-op-vragen-van-de-toekomst
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Soil erosion and water retention are global problems of particular concern to agricultural areas. Areas
vulnerable to erosion often experience loss of fertile soil and reduced crop yields. In addition, erosion
can lead to flooding and changes in water quality. Planting trees can help reduce erosion by helping tree
roots hold soil together and prevent it from washing away. Trees can also help with water retention by
absorbing and evaporating water from the soil. This ensures that more water remains available in the
soil for plants and crops.

Planting trees is not a new solution, but it can be a sustainable and effective measure to reduce erosion
and retain water. By looking at suitable tree species that thrive in local conditions, this solution can be
adapted to the specific needs of each area. For Romania, pedunculate oak, maple, and hornbeam may
be suitable as tree species to prevent erosion. In addition, fruit trees can also be used. Besides erosion
reduction, this also results in the additional income from the production of fruit.

The unique thing about this solution is the application in Romania. The measure is already in use, and
many farmers are therefore already familiar with planting trees and shrubs around their plots. By making
it clear through subsidies and information programs what the benefits of trees are, farmers will sooner
opt for this solution. Many farmers couldbe reached by means of national campaigns.

Planting trees in order to prevent erosion and retain water is a scalable measure and can be applied
anywhere. It is important that the tree species and the way farms are used are considered per region,
so that a tailor-made measure can be drawn up.3®

Contacts

Eric L.H. Cammeraat, Professor, University of Amsterdam (L.H.Cammeraat@uva.nl)

2.5 Use of weirs to retain water in a more controlled manner

Due to climate change, more droughts are expected, and harvests can be seriously threatened. Weirs
can help regulate the water supply and thus reduce crops’ vulnerability to drought. This solution has
been suggested in order to tackle the water shortage in the arable farming area in the Veenkolonién
(Northern Netherlands). The installation of weirs, soil moisture sensors, and automated irrigation
systems (pivots) can help agriculture use water more efficiently and thus contribute to climate-proofing
agriculture in the area. This solution is especially applicable to soybeans, root crops and grass.

The water shortage is worsening in the arable farming areas in the Northern Netherlands, especially
in the Veenkolonién, where the sandy soil dries out quickly and water must be supplied from ljsselmeer.
Climate change with its more frequent droughts is exacerbating this problem. This can lead to a
reduced crop yield or product quality, if the available water is not used more efficiently. The weir is a
solution that farmers can use to use water more efficiently and thus reduce the vulnerability of crops to
drought. Similarly, in Romania, farmers also suffer from a water shortage and dry sandy soils. Moreover,
Romania has areas with many rivers and drainage systems, with areas in the foothills of the Carpathians
that are very dry and can have water shortages.

Weirs are a form of water level management that farmers can use to regulate the water level in ditches
and canals, thereby retaining water for use during dry periods. By using weirs, farmers can reduce wa-
ter consumption and better respond to the droughts that will become more frequent, due to climate
change.

36 Eric L.H. Cammeraat, “Verwoestijning in Zuid-Spanje,” Ecologie & Ontwikkeling, 2022, https://www.researchgate.net/profile/Erik-Lh-Cammeraat/
publication/254749713_Verwoestijning_in_Zuid-Spanje/links/541143a40cf2f2b29a4123a3/Verwoestijning-in-Zuid-Spanje.pdf.
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Fig. 6 A weir installed in a field.?”

Fig. 7 Farm weir placing.>®

The results of this solution are that farmers are able to use water more efficiently and thus improve
their production, despite the expected periods of drought and other more extreme weather conditions.
The use of weirs and other measures can reduce the vulnerability of the agricultural sector to water
shortages, and make production more sustainable, as less water supply from rivers is needed. The
uniqueness of this solution is that it uses local knowledge and technology to help the agricultural sector
cope better with the changing climate and weather conditions.

Farm weirs can contribute to a more efficient use of water and contribute to tailor-made water level
management. The cost of a weir depends on various factors, such as the size of the plot, the amount of
water to be stored, and the materials chosen. Generally, the costs of a weir are relatively low compared
to other measures aiming to combat water shortages.

The importance of cooperation between different parties becomes clear in this study. The stakeholders
involved, including Arable Farming in the Northern Netherlands, the Hunze en Aa’s water board, the
province of Drenthe, Grontmij and LTO Noord, are working together to find solutions for the increasing
water shortage in the area. By working together, these parties can share expertise, resources, and
knowledge, and can work together on solutions acceptable to all parties.

In addition, farmers and the water board are important stakeholders who must anticipate the effects
of climate change. By working together, these parties can, for example, map out the effects of climate
change on agriculture, and jointly take measures to reduce these effects. For example, we can work
together to retain water for longer and to use it at times of scarcity.*

Contacts

Jaap de Wit, Advisor, Grontmij/Sweco (https://www.linkedin.com/in/jaap-de-wit-8b072314/)

Jelle Zoetendal, formerly Head of Water Management North, Grontmij (info@jellezoetendal.nl)

Rinke van Veen, Engineer, Province of Drenthe (post@drenthe.nl)

Ingo van Lohuizen, Project Management and Policy, Water Board Hunze and Aa’s
(i.van.lohuizen@hunzeenaas.nl)

Willemien van de Kandelaar and Anne Wietse Boer, LTO North (info@Itonoord.nl)

37 Source: https://zakenblad.nl/2021/03/22/aanleg-boerenstuwen-voor-goed-waterbeheer/

38 Source: https://www.waterschaplimburg.nl/uwbuurt/droogte-limburg/agrarische-stuwen-droogte/

39 Jaap de Wit, Jelle Zoetendal (Grontmij), Jan den Besten (Waterschap Hunze en Aa’s), Rinke van Veen (provincie Drenthe), “Akkerbouw in Noord--
Nederland zoekt oplossingen voor groeiend watertekort”, 2013, https://www.h2owaternetwerk.nl/images/1306-07_AquariusDeltaDroogteAkkerbouw.pdf.

-16 -

2.6 Applying integrated pest management techniques

The use of biological crop protection is a solution to prevent diseases and pests in crops without using
chemicals. The idea behind biological insect control is that every animal has a natural enemy. By
placing the natural enemy of the pest insects between the crops, pest insects can be combatted in a
natural way. The advantage of biological crop protection is that it is more environmentally friendly
than chemical agents, and that pests cannot become resistant to their natural enemies.

Some pesticides no longer meet the current conditions for environmental safety, yet are still allowed
because there is no other way to combat certain diseases and pests. This has led to increasing consumer
concerns about the safety and environmental friendliness of food products, leading to a growing
demand for organic products grown without pesticides and fertilisers. Agreements have been made
within the EU about which pesticides are permitted and which are not, with requirements set for,
among other things, degradability, groundwater, and effects on aquatic life. These requirements apply
to both new and old resources. These rules will ban certain substances, further reducing the number of
different chemical substances that a farmer or market gardener may use. Biological crop protection is
one of the ways to protect crops without chemical agents, and since the 1970s much experimentation
has been done with biological agents.

Fig. 8 Flower strips act as a natural habitat for pest predators.*

Before a pest can be controlled, it must first be detected. Dutch companies have specialised in this and
have developed decision support techniques (BOS). Decision support systems can help detect pests by
monitoring crops with sensors and cameras. These systems can collect data on crop growth and health
and warn of potential pests. By using advanced algorithms and artificial intelligence, the system can
determine which measures can best be taken to combat the pest, for example by releasing natural enemies
or by applying biological pesticides. Decision support systems can therefore play an important role in
optimising biological crop protection and reducing the use of chemical agents. The good practices can be
integrated into the agricultural system separately or together. The unique thing about this process is
that it requires fewer hours of work and that infestations can sometimes be detected prematurely and
combatted sustainably.*! 42

Contacts

Sencrop, https://sencrop.com/eu/

Wageningen University & Research, https://www.wur.nl/en/wageningen-university.htm

40 source: https://www.indogulfbioag.com/post/how-flowers-can-aid-in-the-fight-against-agricultural-plagues
41 Boujke Klinker, “Voorkomen van ziekten en plagen”, 2015, https://edepot.wur.nl/1180594#:~:text=Gewasbescherming%20bij%20ge%C3%AFntegreerde
%20teelt%20begint,bedrijf%20geen%20ziektebronnen%20aanwezig%20zijn.

42 Sencrop. Decision support systems. Available at: https://sencrop.com/nl/adviesmodules/.
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2.7 Sustainable practices in livestock farming

Livestock farming is a water-intensive activity, therefore promoting sustainable practices to reduce
water consumption will impact the long-term resilience of agricultural systems in water-scarce regions.

Livestock farming can be of great economic significance, particularly in rural areas where it is often a
major source of income and employment. On the other hand, the environmental impacts of livestock
farming are concerning, particularly with regard to water pollution from animal waste, as well as high
water usage.

In the Netherlands, the reduction of both the water needs of livestock as well as pollution focuses on
promoting a more sustainable and efficient use of water resources, while also addressing environmental
concerns related to livestock farming. The process involves implementing measures to reduce the water
consumption of livestock, such as improved feed management and grazing management, as well as
promoting alternative livestock farming practices that are more sustainable and water efficient. These
practices require changes in behaviour and management practices, and may also require investment in
infrastructure and technology. The results of the implementation have been positive, with reductions in
water consumption observed in some areas. However, there are also challenges related to the economic
significance of livestock farming in the country, which can make it difficult to fully implement the changes
needed to reduce water consumption. Additionally, there is a need for continued monitoring and evaluation
of the impact of these measures on the environment and on the livelihoods of farmers as well as planning,
monitoring, and collaboration among stakeholders. In countries where livestock farming is a major
industry, there may be variations in the specific challenges and opportunities in each context, which
may vary depending on the social, economic, and environmental context of the country.* 4

Contacts

Ministry of Agriculture, Nature and Food Quality (LNV),
https://www.government.nl/ministries/ministry-of-agriculture-nature-and-food-quality

Dutch Federation of Agriculture and Horticulture (LTO) an organisation that represents
the interests of farmers and growers and is actively involved in reducing the water
needs of livestock, https://www.lto.nl/over-Ito/english/

Wageningen University & Research, https://www.wur.nl/en/wageningen-university.htm

2.8 Using automated irrigation systems to conserve water

The use of automated irrigation systems to conserve water is an effective solution to tackle the issue
of water scarcity and overuse in agriculture. Traditional irrigation methods can be inefficient and result
in the overuse of water resources, leading to soil degradation and reduced crop yields. Automated
irrigation systems, on the other hand, use sensors and advanced technologies to optimise water
usage, reducing waste and ensuring that crops receive just the right amount of water they need to
grow. This not only helps conserve water but also leads to improved crop quality and increased yield,

making it a sustainable and beneficial solution for modern agriculture.

In the Netherlands, the implementation of automated irrigation systems has become increasingly important
in recent years due to the country’s vulnerability to drought and water scarcity. Traditionally, the Netherlands

4 Wageningen University and Research. Water veehouderij. Available at: https://kringlooplandbouw.wur.nl/kringlooplandbouw/water-veehouderij.
4 National Government, 2022. Ontwikkeldocument Nationaal Programma Landelijk Gebied, Available at: https://www.rijksoverheid.nl/documenten/
publicaties/2022/11/25/ontwikkeldocument-nationaal-programma-landelijk-gebied.
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has relied on its abundant water resources for agriculture, but changing climate conditions and increasing
demand for water resources have put a strain on these systems. Before the adoption of automated irrigation
systems, farmers in the Netherlands faced challenges related to the overuse of water resources and soil
degradation due to inefficient irrigation practices. These issues not only impacted crop yields but also
threatened the sustainability of agriculture in the region.

To address these challenges, the Dutch government has been promoting the adoption of sustainable
irrigation practices, including the use of automated systems that optimise water usage and reduce
waste. Through funding and support from various organisations, farmers in the Netherlands have been
able to adopt these technologies and improve the efficiency and sustainability of their operations. The
primary goal of implementing automated irrigation systems in the Netherlands was to improve the efficiency
and sustainability of agricultural practices in the country. The systems were designed to optimise water
usage and reduce waste, while also minimise the negative impacts of irrigation on soil health. The process of
implementing these systems involved significant research and development to ensure that they were
tailored to the unique needs of Dutch agriculture. This included the development of sensors and software
able to monitor soil moisture levels and regulate irrigation accordingly.

The results of implementing automated irrigation systems have been promising. Farmers have reported
increased crop yields and reduced water usage, while soil health has also improved. Additionally, the
systems have helped to reduce the risk of drought-related crop failures. One of the most notable aspects
of this solution is its scalability. The technology used in the Netherlands can be adapted for use in other
regions facing similar challenges related to water scarcity and soil degradation. Furthermore, the focus
on sustainability has made this solution appealing to farmers and policymakers who are looking for
ways to reduce the environmental impact of agriculture.

Government institutions, agricultural companies, research institutes, and irrigation system suppliers
all worked together towards the implementation of automated irrigation systems in the Netherlands.
Involvement of these parties helped to identify the sector’s needs and promote the acceptance of the
technology. Research institutes such as WUR, and irrigation system suppliers such as Netafim helped to
develop suitable technologies and investigate the effectiveness of these systems. Government regulation
and funding contributed to the large-scale implementation of these technologies in the agricultural
sector in the Netherlands.* 4

Contacts

These companies specialise in developing and producing irrigation systems that are specifically
tailored to the needs of Dutch agriculture. Their systems often use advanced technologies, such
as sensors and software, to optimise water usage and reduce waste. Through ongoing research
and development, these companies help drive innovation in the field of agricultural irrigation
and contribute to more sustainable farming practices in the Netherlands.

Netafim Nederland B.V. (https://www.netafim.nl/)
Horticoop B.V. (https://www.horticoop.nl/)

WaterVision Agri B.V. (https://www.kwrwater.nl/en/projecten/waterwijzer-landbouw/)

Irritech International B.V. (https://www.irritechglobal.com/)

Van Iperen B.V. (https://www.iperen.com/)

4 Eva van der Burgt, Daan Verstand, “De kosten van irrigatiesystemen in beeld”, Wageningen University & Research, 2021, https://library.wur.nl/WebQuery/
wurpubs/fulltext/555260.
46 HB Watertechnologie, Irrigatiesystemen. Available at: https://hbwt.nl/irrigatiesystemen.
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2.9 Establishing a system of water rights to regulate water availability

Establishing a system of water rights is a method of regulating water availability that involves assigning
and allocating rights to water resources among different users. This solution addresses the problem
of competing demands for limited water resources, as it allows for a fair and efficient distribution of
water among various stakeholders. By establishing a system of water rights, governments and water
management organisations can ensure sustainable management of water resources and mitigate
conflicts over access to water.

When water rights are not clearly established, significant problems can arise, related to the management
and distribution of water resources. Without a system of water rights, there can be confusion and
conflicts over who has the right to access and use water resources. This can lead to overuse of water
resources, depletion of aquifers, and disputes between different stakeholders, including agricultural
and urban users, industries, and environmental groups. Lack of clarity on water rights can also lead to
inefficient and unfair distribution of water resources. This can result in some users receiving more water
than they need, while others have limited access to water, which can have negative impacts on their
livelihoods and the environment.

Moreover, without a clear system of water rights, it can be difficult to manage water resources sustainably,
which can have long-term implications for the availability and quality of water resources. In some cases,
this can lead to environmental degradation, loss of biodiversity, and negative impacts on ecosystem
services.

Establishing a system of water rights is a solution aimed at regulating the use and distribution of water
resources among various users. The goal of this solution is to ensure equitable and sustainable access
to water resources for all stakeholders, while minimising conflicts and promoting efficient use of water
resources. The process of establishing a system of water rights involves assigning and allocating water
rights to different users based on their needs and priorities. This can involve various legal and administrative
processes, such as defining the amount of water that each user can access, setting up a permit system,
and establishing mechanisms for monitoring and enforcing water rights.

What makes this solution unique is that it can be customised to different contexts and water management
systems, taking into account local conditions, stakeholder needs, and cultural factors. Additionally, this
solution can be scaled up and applied in different regions facing water management challenges. The
sustainability of a system of water rights depends on the effective implementation and management of
the system, which requires strong governance, monitoring, and enforcement mechanisms. Moreover,
this solution can be integrated with other water management strategies, such as water conservation
measures and wastewater reuse, to promote sustainable water use.

Establishing a system of water rights involves multiple stakeholders who have a vested interest in the
management and distribution of water resources. These stakeholders can include governments, local
communities, indigenous groups, agricultural and urban water users, industries, environmental organisations,
and water management authorities. Governments have a key role in establishing and enforcing water
rights, as they are responsible for creating the legal and regulatory frameworks that govern water use.
Local communities and indigenous groups also have a significant stake in water rights, as water resources
are often essential to their livelihoods and cultural practices. Agricultural and urban water users,
industries, and environmental organisations also have interests in the allocation and management of
water resources, as these resources can impact their economic activities and environmental objectives.
Water management authorities play a key role in implementing and managing water rights, as they are
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responsible for monitoring and enforcing compliance with the established rules and regulations. 47 48 4°

Contacts

A directory of Dutch water boards can be found here: https://www.waterschappen.nl/mijn-waterschap/

Dutch Water Authorities (an umbrella organisation) has an ongoing partnership with National
Administration Apele Roméne: https://dutchwaterauthorities.com/news/partnership/romania/

2.10 Using water collection systems to capture rainwater for irrigation

Due to climate change, the frequency of arid circumstances occurring keeps increasing. This leads to
a necessity for water storage. Water can be stored in times of heavy rainfall, to be distributed over
the land later, in times of need. It is important to note that this solution may only be of use in short-term
situations. To reach the desired result, this solution must be combined with others, to obtain a long-term
decrease in the effects of drought.

Dry areas often face challenges accessing clean and reliable sources of water, making it difficult for
individuals and communities to meet their daily water needs. Additionally, in many areas, water sources
are depleted due to climate change, overuse, and pollution. Another challenge is the high cost of traditional
water supply systems, such as pipelines and water treatment plants, which made it difficult for many
communities to access reliable water supplies. In some cases, the terrain and geography of the area
also posed challenges for the construction and maintenance of such systems.

These challenges are not unique to dry areas but are also faced in other regions with water scarcity or
challenges in water management. However, in dry areas, these challenges are often exacerbated by the
arid climate and the lack of natural water sources. Implementing rainwater collection systems can help
alleviate some of these challenges by providing a reliable and cost-effective source of water, particularly
in regions where rainfall is frequent but not concentrated.

The use of water collection systems to capture rainwater for irrigation is a solution widely applied
in arid regions where there is a need for irrigation water to grow crops. The goal of water collection
systems is to capture rainwater and use it for irrigation, instead of relying on scarce groundwater or
surface water. The process of water collection systems involves capturing rainwater via gutters or other
surfaces and storing it in tanks or reservoirs. This stored water can then be used for irrigation of crops.

The results of implementing water collection systems for irrigation are generally positive, as it provides a
reliable and sustainable source of water for crops. Additionally, using rainwater can lead to a reduction
in the use of scarce groundwater or surface water, reducing pressure on these sources. What makes
this solution unique is that it can be relatively simple and inexpensive to implement, compared to other
water management practices. Moreover, it can be scaled up and applied on a large scale in arid regions

worldwide. The sustainability of this solution depends on the way the system is designed and managed.
If the system is well-designed and maintained, it can provide a sustainable solution for irrigation.

47 Ministry of Infrastructure and Water Management, 2017. Waterwet (Dutch Water Act). Available at: https://wetten.overheid.nl/BWBR0025458/2017-
01-01/0/informatie.

48 Ministry of Infrastructure and Water Management, Waterwet (Dutch Water Act). Available at: https://www.rijkswaterstaat.nl/water/wetten-regels-en-
vergunningen/overige-wetten/waterwet.

4 Provincial states of Gelderland, Urecht and Overijssel. Waterverordening Waterschap Vallei en Veluwe (Water Ordinance), 2013-2018. Available at:
https://lokaleregelgeving.overheid.nl/CVDR231981/1.
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One of the largest scale implementations of this solution to date has been for Belgian farmers. In the
period 2017-2021, EUR 5.6 million were granted to farmers by the Flemish Agricultural Investment
Fund (VLIF) for 1,055 approved investments in water collection, which provided 991,076 m?* of additional
capacity for water collection and storage. Rainwater reservoirs and basins provided the bulk of the
increase in capacity (89%), but investments for smaller improvements (e.g., storage of drain water, or
infiltration basins) also played a crucial role in combating drought. The accounting network of the
Department of Agriculture and Fisheries, which tracks the activity of approximately 600 Flemish agricultural
and horticultural companies, found that 62% of companies were collecting rainwater in 2020.>° !

Contacts

Sonia Lenders and Linn Dumez, Researchers, Flanders Department of Agriculture and Fisheries,
(kennis@lv.vlaanderen.be)

Acacia Institute (spaarwater@acaciawater.com)

2.11 Setting up a monitoring system for early drought detection

Agricultural drought monitoring systems address the problem of inadequate irrigation and water
management, which can lead to lower crop yields and quality and ultimately economic losses. These
systems use different methods to measure and analyse soil moisture and climate data to determine
crop needs and make irrigation more efficient. By using this information, farmers can better manage
their water resources, increase crop productivity, and reduce irrigation costs.

Farmers with large pieces of land sometimes find it difficult to monitor their plots. They must be able
to act in time in places with a lot of dry damage. Monitoring crops with drones offers a solution to this
problem by making it possible to detect and evaluate drought damage at an early stage. This allows
farmers to act quickly and take measures to prevent further damage.

Using drones with both a still camera (RGB) and a multispectral camera makes it possible to take detailed
images of the crops and analyse them to assess the health of the plants. Drones can help monitor
drought damage to crops, such as corn. The health status and stress of plants can be measured using
vegetation indices. By using soil data and these indices, a statistical model can be developed to estimate
the yield per hectare. Drones can therefore help detect drought damage in a timely manner, enabling
the farmer to intervene quickly and maximise the harvest.

In addition to monitoring drought with drones, a combination with remote sensing can also be used.
Remote sensing is predicting drought via satellite images. A Dutch company providing remote sensing
for agriculture is VanderSat. This company uses passive and active radiometric sensors, in combination
with satellite data, to provide accurate information about soil moisture and vegetation in agricultural
areas.

50 Sonia Lenders, Linn Dumez, “Water Tegen De Droogte. Met resultaten van een bevraging bij LMN-landbouwers”, Department Landbouw en Visserij, 2022,
https://publicaties.vlaanderen.be/view-file/50529.

51 Landbouwleven, 2022. Boerenbond asks for cross-sector policy for water collection. Available at: https://www.landbouwleven.be/14337/article/2022-07
-14/boerenbond-vraagt-sectoroverschrijdend-beleid-voor-wateropvang.
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Fig. 9 VanderSat soil monitoring in Myanmar — ground measurements verify and improve satellite data.*?

The technology behind VanderSat’s remote sensing system is based on measurements of the microwave
radiation emitted and reflected by the Earth and the atmosphere. By measuring this radiation, the company
can collect information about the soil moisture and vegetation in a certain area.

The use of drones can also be combined with VanderSat’s remote sensing system to collect even more
accurate data on soil moisture and vegetation index in agricultural areas. Drones can be equipped with
sensors similar to those found in VanderSat’s satellite data, and can fly at low altitudes, to collect accurate
data about specific areas of an agricultural region.

Fig. 10 Satellite imagery provides growers with irrigation recommendations,
crop monitoring maps and irrigation planning tools.>

VanderSat is a Dutch company that focuses on remote sensing in the agricultural sector. The company
was founded by Richard de Jeu, Wim Bastiaanssen and Simon Hook. Richard de Jeu was the founder
and CEO of VanderSat.

52 Source: https://www.tudelft.nl/myanmar/innovations/vandersat.
53 Source: https://www.planet.com/markets/monitoring-for-precision-agriculture/.
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The study “Determining drought damage with drone images” was conducted by Wageningen University.
This research in combination with VanderSat’s remote sensing technique has led to this drought monitoring
measure. >* >

Contacts

Dr. Richard de Jeu, Director Software Engineering Satellite Products, VanderSat/PlanetLabs
(https://www.linkedin.com/in/richard-de-jeu-98389816)

Dr. Wim Bastiaanssen, Professor at Delft University (w.g.m.bastiaanssen@tudelft.nl)
Wageningen University & Research, https://www.wur.nl/en/wageningen-university.htm

2.12 Planting crops at times of year when more rainfall is expected

In the Netherlands, a country with a lot of rainfall, timing the planting of crops can be essential for
guaranteed yield and quality. The company CropVision has developed a solution allowing farmers
and growers to determine the best time to plant, based on weather forecasts and other data. This
can help reduce losses from flooding and crop damage, and boost farm economics.

Planting crops at a suboptimal time can lead to lower yields and quality, especially during times of
increased rainfall. Farmers and growers have traditionally relied on experience and intuition to determine
the right time to plant crops. However, this can lead to inefficiency and losses due to flooding and crop damage.

CropVision has developed a solution that helps growers and farmers determine when to plant, based
on improved weather forecasts and other data. The aim is to determine the right time, in order to re-
duce the risk of flooding and crop damage, and increase farm economics. By improving the expected
timing of crop planting, the yield and quality of crops can and may be increased. The solution uses
data from weather stations, satellites, and other sources to provide accurate weather forecasts and
determine optimal planting times. This data is then analysed using artificial intelligence and machine
learning to make the best decisions.

Fig. 11 Daily overview of weather data from CropVision.*®

54 FutureWater, Drought monitoring. Available at: https://www.futurewater.nl/tools-nl/droogtemonitoring/.
55 Wageningen University and Research, 2019. Droogteschade bepalen met dronebeelden. Available at: https://edepot.wur.nl/474367.
56 Source: https://www.agrovision.com/nl/producten/teelt/adviessystemen/meteo
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Contacts

CropVision, https://www.cropvision.nl/contact (info@agrovision.com)

2.13 Applying techniques to measure and regulate soil moisture

Moist soil is essential for healthy plant growth, but measuring soil moisture can be tricky. Monitoring
techniques, such as sensors measuring water pressure, electrical conductivity, and electromagnetic
radiation, can help partially. Dutch soil moisture sensors, such as AgroExact, Dacom, Vantage Agrometius,
RMA and IrriWatch, have been researched by the University of Wageningen. The sensors differ in
price, measurement accuracy and advisory functions. The purpose of these sensors is to provide
farmers with accurate soil moisture information, enabling them to optimise their irrigation and crop
management.

Soil moisture sensors can help farmers measure the perfect soil saturation level, which is essential for
healthy plant growth. The problem, however, is that measuring soil moisture is difficult. Dutch companies
AgroExact, Dacom, Vantage Agrometius, RMA and IrriWatch offer sensors that differ in properties and
price. AgroExact not only measures the soil moisture content, but also obtains data on the microclimate
of the crop and offers tailor-made advice to the farmer. However, this system is more expensive than
other sensors. Dacom offers software for accurate field monitoring and performed well in the test, but
is the most expensive system. Vantage Agrometius offers a sensor that can be designed by the farmers
themselves and is easy to use, with the possibility of unlimited remote advice. RMA’s soil moisture sensor
measures the amount of water in the soil every 10 cm and offers several possibilities to combine it with
other sensors. IrriWatch mainly provides data based on satellite remote sensing technology and offers
the possibility of monitoring large areas.

The different properties and prices of the sensors make it possible for farmers to choose which sensor
best suits their needs. It is important to look at what is more important to the farmer: more targeted
advice or a lower price tag. Due to the different properties of the sensors, a suitable option is available
for every farmer, 57 58 59 60 61 62 63

Contacts

AgriExact, https://www.agroexact.nl/ (info@agroexact.nl)

Dacom, https://www.dacom.nl/ (info@dacom.nl)

Vantage Agrometius, https://www.agrometius.nl/ (info@agrometius.nl)

RMA, https://www.rma.nl/ (info@rma.nl)

IrriWatch, https://www.irriwatch.com/ (info@irriwatch.com)

57 Department Landbouw en Visserij, Bodemvochstsensoren. Available at: https://Iv.vlaanderen.be/voorlichting-info/publicaties/praktijkgidsen/water/
duurzaam-watergebruik-de-openluchtgroenteteelt-7.

58 AgroExact. Spuit bewust en bespaar op dosering van middelen. Available at: https://www.agroexact.com/beslissingsondersteunde-systemen/.

59 Dacom. Homepage. Available at: https://www.dacom.nl/nl/.

0 Vantage Agrometius. Bodemvochtsensoren. Available at: https://www.vantage-agrometius.nl/bodemvochtsensoren/.

61 RMA Company. Agro bodemvochtsensor. Available at: https://rmacompany.nl/irrigatie/agro-bodemvochtsensor.

2 |rriWatch. Geschiedenis. Available at: https://irriwatch.com/nl/overons/.

% Fred Kool, Corne Kempenaar, Jits Riepma, Altjo Medema, “Vergelijkingsproef bodemvochtsensoren”, Wageningen University & Research 2022,
https://edepot.wur.nl/564720.
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2.14The use of efficient water supply technologies

The global water shortage is a growing problem, making the use of efficient water supply technologies
crucial. These technologies can help use available water more efficiently and reduce the use of water
from traditional sources. Good practices include a variety of technological advancements. Several
companies and organisations, such as Xylem, Suez, Veolia, Evoqua Water Technologies, Danfoss, Netafim,
Jain Irrigation Systems, CropX, AquaSpy and HydroPoint, are developing and delivering these practices.

Before the development of efficient water supply technologies, agriculture faced the problem of limited
access to water, which was a major obstacle to crop production. Farmers depended on natural rainfall
to irrigate their crops, making crop yields highly dependent on the weather. In dry areas, for example,
it was difficult to grow crops without sufficient water. In addition, managing water resources was a
challenge, as it was difficult to store and transport water over long distances. All of this limited the
productivity and profitability of the agricultural sector.

The solutions of these companies focus on different aspects of water supply and irrigation in the agricultural
sector. Xylem Inc., Suez, Veolia and Evoqua Water Technologies provide advanced technologies and
solutions for drinking water production, wastewater treatment, and industrial processes, including
membrane filtration and reverse osmosis. Danfoss offers water supply and treatment solutions for various
applications, including irrigation, aquaculture and drinking water production.

Netafim and Jain Irrigation Systems provide irrigation technologies to the agricultural sector, including
precision irrigation and drip irrigation, which help reduce water use and improve crop yields. CropX,
AquaSpy and HydroPoint offer soil moisture sensors, smart irrigation practices, and precision irrigation
and soil moisture monitoring practices that improve water supply and increase crop yields.

Fig. 12 Smart irrigation from Cropx.%*

Fig. 13 Aquaspy probe.5

Van der Ende Groep supplies various technologies for irrigation and water supply, including pump systems
and filters. Acacia Water offers advice on sustainable water solutions that reduce water consumption
and increase crop yields. Horticoop offers innovative irrigation technologies, such as drip irrigation and
precision irrigation, for the horticultural sector.

The solutions are tailor-made for the different applications of water supply and irrigation in the agricultural
sector. The companies have focused on various aspects of the problem, and provide innovative and
sustainable practices. Most practices can be scaled up and sustainably deployed in other contexts, such
as urban and industrial environments.

54 Source: https://www.dacom.nl/nl/producten/cropx-sensor/
5 Source: https://www.amitytech.com/crop-management-tools/aqua-spy-soil-moisture-monitoring/aquaspy-field-900x509/.
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Contacts

Xylem Inc.: Provides water technologies and solutions for various applications, https://www.xylem.com/

Suez: World leader in water and waste management, providing solutions for various industries., https://
www.suez.com/

Veolia: Offers advanced water technologies for drinking water, wastewater and industrial processes.,
https://www.veolia.com/en

Evoqua Water Technologies: Provider of solutions for water and waste management, https://www.evoqua.com/
Danfoss: Provides water supply and treatment solutions for various applications, https://www.danfoss.com/en/

Netafim: Provides advanced irrigation technologies for the agricultural sector,
https://www.netafim.com/

Jain Irrigation Systems: Specialising in sustainable agricultural irrigation technologies, https://www.jains.com/

CropX: Focuses on precision farming technologies, https://www.cropx.com/

AquaSpy: Provides precision irrigation and soil moisture monitoring solutions for the agricultural industry,
https://aquaspy.com/

HydroPoint: Provides smart water technology solutions for agriculture and other industries,
https://hydropoint.com/

Van der Ende Groep: Provides solutions for water and air movement, including pump systems and filters,
https://www.vanderendegroep.nl/en/

Acacia Water: Consultancy firm specialised in water management and technology,
https://www.acaciawater.com/

Horticoop: Specialised in developing and supplying solutions for the horticultural sector,
https://www.horticoop.nl/

2.15Reducing irrigation losses through improved techniques

This solution aims to address the issue of irrigation losses by improving the techniques used in irrigation.
By adopting more efficient methods, such as drip irrigation, water usage can be reduced, and losses
minimised. This solution can help address the increasing demand for water in agriculture, while ensuring
that resources are used in a sustainable manner.

A significant amount of water was lost each year due to inefficient irrigation practices in the Netherlands.
This resulted in a negative impact on the environment, such as soil salinization, and an increase in the
cost of water usage for farmers. Meanwhile, many farmers are used to traditional irrigation methods,
and hesitant to invest in newer technologies, due to the associated costs. Another challenge is the lack
of awareness and knowledge among farmers regarding more efficient irrigation techniques.

The goal of implementing the solution of reducing irrigation losses by improving irrigation techniques
was to increase the efficiency of water use in agriculture, reduce water waste, and ensure sustainable
water management. The process involved the adoption of modern irrigation techniques, such as drip
irrigation and micro-irrigation, which allowed for a precise application of water to crops, reducing water
loss due to evaporation, runoff, and deep percolation. The implementation resulted in significant water
savings, improved crop yield and quality, reduced energy consumption, and enhanced soil health.
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Involving multiple types of stakeholders (farmers, water management authorities, research institutions
like Wageningen University and Research and Deltares) facilitates knowledge sharing. In the Netherlands,
the implementation of sustainable irrigation was done in close collaboration with these groups.
Organisations such as the Dutch Ministry of Agriculture, Nature and Food Quality and the regional water
boards also provided financial support and regulatory frameworks in order to promote the adoption
of water-saving technologies. For example, the Dutch government’s Sustainable Water Management
program (Duurzaam Waterbeheer) provides funding and technical support to farmers to implement
water-saving techniques.

What makes this solution remarkable is its ability to improve the efficiency and sustainability of agriculture,
while also benefiting the environment and the economy. The solution is transferable and can be applied in
various contexts, as it is adaptable to different crop types, soil conditions, and climates. The implementation
of this solution also contributes to achieving the United Nations Sustainable Development Goals related to
food security, water management, and climate action. The solution can be scaled up through increased
adoption by farmers, government incentives, and policy frameworks promoting the use of modern irrigation
techniques. It is worth noting that the sustainability of the solution depends on the management and
maintenance of irrigation systems, the adoption of best practices, and the use of renewable energy
sources to power irrigation pumps.®®

Contacts

Wageningen University & Research, https://www.wur.nl/en.htm.

Ad Jeuken, Expert at climate change adaptation and water management, Deltares (ad.jeuken@deltares.nl)

Dutch Ministry of Agriculture, Nature and Food Quality,
https://www.government.nl/contact/public-information-service/email

Regional Dutch Water Boards (directory), https://www.waterschappen.nl/

2.16 Availability of agricultural land for water retention

Allowing agricultural businesses in the Netherlands to use a part of their land for water storage
to tackle the urgent issue of droughts has been a successful way to address water shortages. The
solution involves creating an artificial pond or ditch that can be filled with rainwater, connected to a
nearby river or stream. The pond should be lined with a layer of clay, to prevent water from flowing
away, and provided with a pumping system, to introduce flow and prevent overflow. This solution is
especially applicable to maize, soybeans and wheat.

Droughts have become a growing concern in the Netherlands in recent years, due to climate change.
The country’s agriculture sector, which relies heavily on water, is particularly vulnerable to the impact
of drought. This situation has led to a need for innovative practices that can help farmers cope with
water scarcity, and reduce their vulnerability to drought. Before the implementation of this solution,
farmers faced significant challenges when it came to dealing with droughts. Some farmers resorted to
using groundwater for irrigation, which can lead to over-extraction and depletion of aquifers. Others
invested in expensive water storage facilities, which were often too costly for small and medium-sized
farms. Furthermore, the lack of a coordinated approach meant that there was often a disconnect between
local water management practices and regional water policies.

Enabling farmers to store rainwater on their land reduces their dependency on other sources of water

56 BAJ van Tuijl, T. Vermeulen, A. van Winkel, G. van Lier, “Precisie irrigatie: Verbeteren van het irrigatiesysteem voor de chrysantenteelt,” Wageningen
University & Research, 2013, https://www.wur.nl/de/Publicatie-details.htm?publicationld=publication-way-343338353531.
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and increases their resilience to drought. The process involves creating an artificial pond or ditch that
can be filled with rainwater collected during periods of rainfall. This water can be used for irrigation
during periods of drought. The pond should be lined with a layer of clay, to prevent water from flowing
away, and a pumping system should be installed, to introduce flow and prevent insect overflow. This
solution is unique because it allows farmers to take a decentralised approach to water management,
making them less dependent on external sources of water. Additionally, it can be implemented at a
relatively low cost.®” &

Contacts

Dutch Ministry of Agriculture, Nature and Food Quality,
https://www.government.nl/contact/public-information-service/email

Royal Dutch Meteorological Institute (KNMI), https://www.knmi.nl/over-het-knmi/how-to-contact-knmi

Waterschap Aa en Maas (info@aaenmaas.nl)
LTO Nederland (info@Itonoord.nl)

2.17 Small reservoirs and ponds that retain water

A lot of water is lost unknowningly. Water from roofs and roads is often lost, this water being normally
drained towards the sewer or ditch. To retain this water, farmers can choose to build a reservoir in
the form of a storage tank or ponds. This water can then be used for irrigation. This system is very
effective for small farmers or people with their own vegetable garden. Because water is stored, this
measure is ideal for fighting drought.

Using a water collection system is a good way to retain water for later use during dry periods, fighting
prolonged drought. There are several pros and cons to this concept. Roofs and roads are often only
a small area of a farmer’s plot, therefore the system could be used only on a small scale in vegetable
gardens. This system can be applied on a large scale on, for example, a business park; even though the
water may not be suitable for irrigation due to the polluting substances, it could be used, for example,
to flush toilets.

An additional effect is that it can mitigate flooding in urban areas. Water from roads and roofs is drained
off and sent to the collecting system. Afterwards, the water can be used during a dry period for irrigation
or other uses which do not require clean drinking water. For small-scale use, this system is ideal for
farmers. However, the system is not suitable for large-scale use, because the water from roofs and
roads is a relatively small surface on a farm. In an industrial area, where often large areas are paved,
there may be potential to collect much more water.

67 JCM van Meijl, A Reinhard, “Value of an innovative water storage system for potato,” Wageningen University and Research, https://www.wur.nl/en/
article/innovative-water-storage-system-for-potato.htm.

 A. Nicol, S. Langan, J. Gonsalves (Eds.), Water-smart agriculture in East Africa, Colombo, Sri Lanka: International Water Management Institute (IWMI),
CGIAR Research Program on Water, Land and Ecosystems (WLE); Ka Uganda: Cooperative for Assistance and Relief Everywhere (CARE) 2015.
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Fig. 14. Water storage tanks.®

A water collection system is easy to install and can typically be done so independently by a farmer. It is,
however, crucial to consider what storage capacity is well suited for the needs of the farmer. The help
of an expert may be desirable here. With larger systems placed underground, a company must often be
called in, to carry out the excavation work. The construction of a water collection system for industrial
plots requires considerably more expertise, since water is collected for daily use and the reservoir must
therefore be connected to toilets and taps.

In 2014, Wageningen University and Royal Haskoning DHV conducted a research into the storage of
rainwater at Schiphol airport. Their study showed that there is enough water available to meet the
needs of the airport. However, the airport did not continue the project due to the high cost of construction.
In future, as fresh water becomes scarcer and thus more expensive, such a system could prove economically
viable. 707172

Contacts

Wageningen University and Research, https://www.wur.nl/en/wageningen-university.htm

Royal Haskoning DHV (info@rhdhv.com)

2.18 Reusing drainage water

Many farmers have some form of drainage on their farmland. This water is discharged towards the
surface water. The drainage water is often contaminated with nitrites and pesticides which then end
up in the surface water, resulting in a deterioration of surface water quality. The reuse of drainage
water is possibly a solution, as it prevents the contamination of surface water. This concept is mainly
used in greenhouse horticulture.

Drainage water can be kept in large storage tanks worth keeping, then used as irrigation water. However,
there is a chance of accumulation of nitrites. A solution to this is usin low-nitrate fertilisers and adding

9 Source: https://www.waterklaar.nl/noord/oplossing/ondergrondse-opvang/regenwatertank

70 Kilmaatadaptatie Nederland, “Ondergrondse waterbuffer Spangen zorgt voor water om de grasmat van voetbalstadion Sparta te besproeien,” 2018,
https://klimaatadaptatienederland.nl/?ActLbl=waterbuffer-spangen&ActltmIdt=188786.

71 M. Kuller, N. Dolman, Dr. J.H.G. Vreeburg & Dr. M. Spiller, “Assessing the potential for rainwater harvesting at Amsterdam Airport Schiphol”, Wageningen
University and Research 2014, https://edepot.wur.nl/314370.

72 postma Kunststof Tanks. Regenwatersysteem - laat uw regenwater opvangen. Available at: https://www.postma-kunststof-tanks.com/nl/regenwatersysteem?gad=1.
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rainwater to the drainage water. There is also a chance that the drainage water become contaminated,
which is why a UV disinfection system is often used for expensive crops. The construction of a reuse
drainage system is a costly investment that can take up a great deal of space and use up a lot of materials.

Fig. 15 Collection reservoirs for rainwater and drainage water.”

In the Netherlands, the water board and the local government are responsible for issuing construction
permits; in addition, the water board is also responsible for carrying out checks and taking test samples
to check whether the European requirements for the quality of the water are met. Farmers are also
involved, as well as experts who can advise on the best approach for each location. Each location requires
a different approach, which is why an investigation is often conducted first, to find out what the best
approach is.”

Contacts

HortiVERSum, www.glastuinbouwwaterproof.nl (water@glastuinbouwnederland.nl)

2.19Implementing adjustable, level-controlled drainage

For conventional drainage, pipes are laid at a predetermined depth. The excess groundwater is
drained via the drainage pipes towards a waterway, such as a ditch. With this previous form of drainage,
the groundwater level cannot be adjusted to the desired depth. Adjustable drainage, however, makes
it possible to achieve the desired groundwater level on the plot, allowing farming in a more efficient
way, by storing groundwater when needed. The average cost of this system is € 750/ha.

This type of drainage makes it possible to set the desired groundwater level, so that more water can be
retained in the winter period, and the soil is more resistant to the dry summer, thereby improving production
conditions for agriculture. The groundwater level can be adjusted per plot, with drainage pipes installed
at a depth of -1 to-1.5m relative to ground level. All drains come together in a dewatering basin where the
desired level can be set (the level can also be regulated by controlling the ditch level). This way, water
can be drained quickly during a heavy rain shower, and it can be retained for longer during a dry period.
Because water can remain in the soil longer during dry periods, nutrients can be better absorbed, and
the leachingis reduced. This system can better respond to the needs of crops, leading to better yields.

73 Source: http://www.accede.nl/eye-openers/paper-bat-for-liquid-storage-tanks
74 Glastuinbouw Waterproof. Homepage. Available at: https://www.glastuinbouwwaterproof.nl/#_.
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There are a few potential barriers to implementation. This system cannot be used in an area where
infiltration occurs. In very dry conditions, it is not possible to maintain the desired level, so the groundwater
level will drop. Moreover, in case of heavy rain, this kind of drainage cannot reach the desired depth, so
that water cannot be drained off quickly. Also, the system cannot be used in locations where the aquifer
is at a very shallow depth. In very wet or dry conditions the system loses its effectiveness; compared to
the Netherlands, Romania is drier in some locations, which means that the applicability of this solution
may differ.”> 7®

Conventional Drainage Controlled Drainage

_Control Structure
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Fig. 16 Conventional drainage vs. controlled drainage systems.””

2.20 Supplementing freshwater supplies through artificial infiltration

of local sources

The Netherlands is known for the quality and abundance of its freshwater supplies, but this was not
always the case. A few decades ago, the Netherlands faced a shortage of drinking water, especially
along the coast. They began then implementing artificial seepage in the dune area. Water from the
Rhine is sent to the dune area, where it can infiltrate, replenishing the groundwater level and then
pumping it out for use as drinking water.

Contaminated drinking water caused a major epidemic in the Netherlands in the 1850s. Unbeknownst
to those living in the Netherlands at the time, typhoid and cholera were spreading through water. Once
the source of the contamination was identified, the search for clean water began. A large source of
drinking water was found in the dunes, and drinking water companies began extracting this by digging
canals, depleting the freshwater bubble slowly. To counter this depletion, water from the Rhine was
supplied to the dune area where it could infiltrate and replenish the freshwater bubble. In 1978, due
to increased contamination in the Rhine, drinking water companies decided to switch to taking water
from the Maas river in order to replenish reserves.

7> PJ.T. van Bakel, E.M.P.M. van Boekel, I.G.A.M. Noij, “Modelonderzoek naar effecten van conventionele en samengestelde, peilgestuurde drainage op de
hydrologie en nutriéntenbelasting,” Alterra, Wageningen 2008, https://edepot.wur.nl/19013.

76 Agrarisch Waterbeheer. Deltaprogramma Agrarisch Waterbeheer. Available at: https://agrarischwaterbeheer.nl/system/files/documenten/boek/aanleg
_regelbare_peilgestuurde_drainage.pdf.

77 Source: https://admcoalition.com/drainage-practices/controlled-drainage/

-32-

Fig. 17 Amsterdam water supply dunes (near Zandvoort).”®

Water from the river is transported towards the dune area, by means of pipes and canals; in warm
weather, chlorine is added, to prevent deposits. The water is collected in large basins where it can
infiltrate the soil. After the water has infiltrated, it is pumped up and purified, to be used as drinking
water. The result is an endless supply of available water. This project was carried out in the dune area
but it could also be applied in other areas. It is important that there are good infiltration possibilities
at the location, and that the used river water has good enough quality. The system is also sensitive to
clogging, due to sludge. 7%

2.21 Use of water-saving technologies such as drip irrigation

In agriculture, irrigation is done in various ways. The most common method of irrigation is sprinkling,
often done through large installations that pump water from the surface water system and then
spray it onto the land. This method uses more water than, for example, drip irrigation. With drip
irrigation, water can be delivered in a targeted manner and there is hardly any evaporation, which
means that less water needs to be used.

Due to climate change, less water is available, especially in the summer period. Over the last few years,
the Netherlands has also dealt with drought, so farmers were only allowed to use a maximum amount
of water, and in exceptional cases there was a ban on extracting water from the surface water system.
These bans are imposed by the water board, which has also urged farmers to use irrigation systems that
reduce water consumption. The system is installed by companies specialising in drip irrigation, while
maintenance of the system is mainly done by the farmers themselves.

78 Source: https://www.alltrails.com/netherlands/north-holland/zandvoort/photos
7 Door Ruud Draak, “Waterwinning in de duinen,” Holland’s Duinen nr 60, 2012, https://edepot.wur.nl/519523.
80 Wageningen University and Research. Kunstmatige infiltratie veelbelovend Nederlands exportproduct. Available at: https://edepot.wur.nl/13182.
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Fig. 18 Drip irrigation systems.5? 8

Drip irrigation is used to save water and prevent soil leaching, mainly in greenhouses, but also in regular
agriculture. Fertilisers can also be applied via the drip system, which allows for lower quantities of fertiliser
to be used. The system is applied over the entire growing surface area, with each plant getting its
own dripper, delivering the right amount of water for optimal growth. The farmer can determine the
amount of water needed, or this can be done automatically. This type of irrigation can be applied on
both large and small scale in agriculture.

Drip irrigation is an effective way to reduce the use of water, but it is a system requiring a lot of work
to build and maintain. The hoses and drippers are made of plastic, needed in large quantities, and reuse
of hoses and drippers is limited. So, while it is a sustainable solution from the perspective of water
consumption, it is also plastic intensive. Drip irrigation systems also require regular checks, for damage
caused by animals or clogging. If blockages are not cleared, this can lead to failure, which means the
crop cannot survive, 88

Contacts

MVL Beregening Techniek, https://www.mvlberegeningtechniek.nl/, (info@mvlberegeningtechniek.nl)

2.22 Cultivation in greenhouses and under sheltered structures

To secure vegetable production all year round, cultivation under sheltered structures is often a good
solution. As Romanian customers prefer Romanian products, retail companies have developed
cooperation programmes with vegetable producers in Romania. Cultivation in covered areas can be
done in plastic tunnels, plastic greenhouses, and glass greenhouses, the latter being the most efficient
with regard to climate control, water consumption, and soil and plant protection.

Cultivation in greenhouses is spread across Europe and in our country in all regions. Compared with
tunnels and plastic greenhouses, glass greenhouses are well-known for their very well controlled climate,
reduced water and pesticide use and, more importantly, the reuse of water and fertilisers (after a
disinfection step).

When the cultivation is organic, pesticides are replaced by natural pest predators, making production
in greenhouses a viable solution for sustainable water resource management and low environmental

81 Source: https://www.mvlberegeningtechniek.nl/diensten/drukgecompenseerde-slang

82 Source: https://www.dripworks.com/blog/how-do-irrigation-systems-work

83 Nationale Proeftuin Precisie Landbouw, Precisieberegening. Available at: https://www.proeftuinprecisielandbouw.nl/techniek/beregening-op-maat-bom/

84 Vlaams Agrarisch Centrum, 2020. Druppelirrigatie in groenten en fruit. Available at: https://issuu.com/vlaamsagrarischcentrum/docs/praktische-brochure
-druppelirrigatie.
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impact. To become efficient and profitable, both digital and hardware solutions are very important.
Especially the hardware solutions (glass type, screens, water sources, heating options, etc.) should be
designed in accordance with the local climate and topographical context.

Greenhouses could be installed in any geographical location — either on plains or in hilly areas. The only
requirement is to have a flat surface for greenhouse construction. The greenhouses could accommodate
various crops and could be the solution to securing vegetable production in the future.

Fig. 19 Bio Culture Cluj products.®

One example of a greenhouse producing tomatoes using Dutch greenhouse technology in Romania
is Bio Culture Cluj. Bio Culture Cluj is, in addition to its production activities, keen to promote organic
agriculture, and it is open for students and other groups visiting.

Contacts

Alina Nedelus, Founder, Bio Culture Cluj (contactbioculture@gmail.com)

2.23 Plasma activated water for sustainable agriculture

The supply chain of synthetic nitrogen fertiliser is responsible for 5% of the world greenhouse gas
emissions. Synthetic pesticides end up in our environment and stay in our water and soil for decades.
Exposure to pesticides represents a serious and continuous health hazard, especially in the agricultural
working environment. Plasma Activated Water (PAW) is a sustainable nitrogen fertiliser and is it also
a friendly alternative to chemical pesticides.

An EIP-Agri Operational Group worked on upscaling and demonstrating the fertilisation and hygienic
properties of PAW in the cultivation of various crops in real production situations. The technology has
been tested on greenhouse and vertical farm cultivation of tomatoes, cucumbers, and lettuce. The
hygienic effect of the PAW has also been tested on the cultivation of roses, to prevent and treat the
formation of mildew, demonstrating that fewer chemicals are needed to improve plant health.

The plasma technology was upscaled to a 15kw machine, to produce 13.5 mol nitrogen per hour.

85 Source: https://www.facebook.com/BioCultureCluj.
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Following testing, the technological readiness of the system has been proved, and has been used as a
basis for the production of commercial systems. Activating water with plasma requires only water, air
and electricity into which reactive oxygen and nitrogen are added, resulting in nitrogen fertiliser. The
EIP-Agri Operational Group consisted of universities, tech companies, agricultural research companies
and farmers.®

Contacts

A.J.M Pemen, The Eindhoven University of Technology (a.j.m.pemen@tue.nl)

2.24 Improved hydroponics technology

Hydroponics enables the growing of plants with the necessary nutrients and water, but without the
use of soil. This enables cultivators to bypass land cultivation techniques that are exhausting the soil
and causing the discharge of unwanted chemicals into underground and surface waters. One disad-
vantage of hydroponics is that it can be water intensive. However, Dry Hydroponics® - is a technology
that is saving water and raising productivity without sacrificing production quality.

Water is delivered to the root zone of the plant either through emitters from a drip-irrigation system
(for container-grown plants) or channelled through a gutter containing a row of plants. Strong root systems
are encouraged, by making sure that only part of the plant’s root system is in the water. A strong root
system favours strong and sturdy growth of plants, ensuring a high-quality crop. For example, the dry
matter content of lettuce rises to 5%, while in other systems this reaches approximately 4%.
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Fig. 20 Dry Hydroponics greenhouse.®”

Contacts

Dry Hydroponics, www.dryhydroponics.nl (mvdk@dryhydroponics.nl)

86 European Commission: EIP-AGRI. Plasma Activated Water. Available at:
https://ec.europa.eu/eip/agriculture/en/find-connect/projects/plasma-activated-water.html

87 Source: https://dryhydroponics.nl/
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2.25 Enlarging drainage basins in order to retain water for longer

in free draining areas

Enlarging watercourse drainage basins aims to retain water in freedraining areas. By increasing the
drainage basin, water can be held for longer periods, providing crops with a steady supply of water
and nutrients. This solution addresses the problem of water scarcity, which is becoming increasingly
common in free draining areas, where water flows away too quickly for crops to absorb it.

Managing water levels in free draining areas was a challenge before this solution came along. These
areas experienced low water retention due to the high permeability of the soil, resulting in dry spells
and soil subsidence. Traditional drainage systems in these areas focused on removing excess water, but
this often led to low groundwater levels and reduced soil moisture. The goal was to find a way to retain
water longer in these areas, in order to promote healthy soil and plant growth, without causing waterlogging
or other negative impacts.

These challenges are not unique to the Netherlands and have been experienced in other regions with
free draining soils. However, the specific solutions and approaches to tackle these challenges may vary,
depending on local conditions. In the Netherlands, increasing drainage basins for watercourses was one
solution to address these challenges. The process involved increasing the depth of the watercourses
and widening them, to increase their storage capacity. The results of the implementation showed an
increase in water availability during dry periods, which resulted in improved crop yields. The solution is
also sustainable, as it reduces the need for irrigation and allows for better water management in areas
prone to drought.

The solution can be scaled up to other areas with similar free draining soils, although site specific fac-
tors, such as soil type and topography, may need to be considered. The implementation of this solution
requires collaboration between farmers, water management authorities, and local governments, as
well as funding and support from government programmes, such as the Dutch Ministry of Agriculture’s
Sustainable Water Management programme.

2.26 Infiltration ditches, thresholds, and roughened ridges, to

reduce runoff

Infiltration ditches, thresholds, and the roughening of ridges help prevent the excessive runoff of water,
leading to erosion, flooding, and water pollution. Implementation of these terrain modifications
results in reduced runoff, decreased erosion, improved water quality, and enhanced land productivity.
Moreover, this kind of solution can be implemented in many areas with a high vulnerability to runoff
issues, from urban lands to agricultural lands, and even natural landscapes.

The problem addressed is the excessive runoff of water, which has adverse effects on the environment
and human activities. Runoff occurs when precipitation exceeds the soil’s infiltration capacity, leading
to water flowing over the land surface rather than being absorbed. This runoff carries sediment, nutrients,
and pollutants, causing erosion, water pollution, and increased flood risks. It also results in the loss of
arable land, and reduces the productivity of agricultural areas. Excessive runoff washed away fertile
topsoil, making soil erosion a significant concern and degrading the quality of the land. This led to decreased
agricultural yields and the loss of valuable farmland. Additionally, the increased runoff contributed to the
degradation of water bodies, negatively impacting aquatic ecosystems and water quality.
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These challenges occur in many regions worldwide. Areas with sloping terrains, compacted soils, or
limited vegetation cover are particularly susceptible to runoff issues. Urban areas with extensive impervious
surfaces exacerbate the problem by preventing water infiltration and creating rapid flow paths.

The solution to reducing runoff involves the construction of infiltration ditches, thresholds, and the
roughening of ridges. The primary goal is to slow down the flow of water, to promote infiltration, and to
minimise erosion. Infiltration ditches are shallow depressions or channels built across slopes, to capture
and store runoff water, allowing it to infiltrate into the soil gradually. Thresholds, on the other hand,
are small barriers or structures placed strategically to impede the flow of water, encouraging sediment
deposition and infiltration. Roughening ridges refers to creating irregularities on the land surface in
order to increase surface roughness, thereby reducing the velocity of runoff and promoting infiltration.

Fig. 21 Surface roughening done with a tractor and bull plough.® Fig. 22 Roughened surface.®

By reducing runoff, we have demonstrably been able to decrease erosion rates, preserving the integrity
of the soil and preventing sedimentation in nearby water bodies. Water quality has improved as fewer
pollutants are carried away by runoff, benefiting both humans and ecosystems. Furthermore, the
increased infiltration and retention of water contribute to groundwater recharge, enhancing water
availability in the long term.

What makes this solution remarkable is its scalability and sustainability. It can be implemented in various
geographical contexts, including agricultural lands, urban areas, and natural landscapes. The construction
of infiltration ditches, thresholds, and the roughening of ridges can be tailored to specific local conditions.
This approach not only addresses the runoff issue, but also provides additional benefits, such as flood
mitigation, improved water resources management, and enhanced ecosystem resilience.

The stakeholders involved in the implementation of this solution include government agencies responsible
for land and water management, environmental organisations, agricultural associations, engineering
firms, and local communities. The engagement and collaboration of these stakeholders have facilitated
the execution of the solution by providing technical expertise, funding, and community support.
Environmental organisations have played a crucial role in raising awareness about the importance of
reducing runoff and in promoting sustainable land management practices. *°

88 Source: https://saltonseaprogram.com/agm/implement-and-monitor.php

89 Source: https://www.esccanterbury.co.nz/wp-content/uploads/2017/03/ec-surface-rough-slope.png

% Natural Water Retention Measures. Infiltration Trenches. Available at: http://nwrm.eu/measure/infiltration-trenches.

91 City of Portland Development Services. Erosion Prevention, Erosion Control Best Management Practice. Available at:
https://www.portlandoregon.gov/bds/article/101683.
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2.27 Storing rainwater in a basin, pond, or lake, for later reuse

Using paved terrain as a collector for water could help fill up basins, storing water for use when
needed. This can be easily done if the storage basin is lower than its respective collectors, such as
roofs, buildings, or roads. Redirecting rainfall from the paved terrain can be done through U-shaped
gutters, used to guide the flow of water towards its destination. After collection, the re-use of water
further improves the efficiency of this method. This solution is especially applicable for grain, maize,
sunflower, potato and vegetable crops.

The reuse of water can be done on different levels. The simplest of levels is by just letting all the used
water stream towards the basin. This may include disconnection from the sewer system and connection
with the basin, enabling the collection of different types of used water beyond rainfall, including water
used for showering and bathing. This will give the basin a constant source of water. To increase efficiency,
the water used to flush the toilet can also be guided towards the basin.

A potential disadvantage of this solution lies in the quality of the water. First, the water should not
be contaminated with chemicals. This means that no chemicals or industrial soaps can be used at the
source of the water. However, the system can be equipped with a waste collecting mechanism, able to
remove solid and/or half-solid materials from the water. With this system installed, the basin could also
provide the user with a constant flow of organic material, which could be used as a form of compost.

2.28 Precision agriculture techniques to measure and regulate crop

water needs

Precision agriculture techniques, such as remote sensing, soil moisture sensors, and data analytics,
are employed to measure with percision crop water requirements, and to optimise irrigation practices.
The inefficient use of water in agriculture leads to water scarcity, wastage, and environmental
degradation. The challenges addressed by this solution include inaccurate water estimation, over-irrigation,
and uneven distribution of water. The implementation results in improved water use efficiency, reduced
water wastage, and enhanced crop productivity. The scalability and adaptability of precision agriculture
makes it applicable in various agricultural contexts.

The inefficient use of water in agriculture has significant implications for water resources, food security, and
environmental sustainability. Traditional irrigation practices often involve over-irrigation or under-irrigation,
leading to water wastage or water stress on crops. This not only contributes to water scarcity but also
results in increased energy consumption and the potential contamination of water bodies through excessive
nutrient leaching.

Before the implementation of precision agriculture techniques, several challenges were encountered.
Accurately estimating crop water needs was a major hurdle, as conventional methods relied on generalised
approaches that did not account for field-specific variations. Over-irrigation was a common issue, as
farmers often applied water based on estimations or intuition, rather than actual crop requirements.
This led to water wastage and increased the risk of nutrient runoff, soil erosion, and water pollution.
Uneven distribution of water across fields was also problematic, as certain areas received excess water
while others remained insufficiently irrigated.

These challenges exist in various agricultural landscapes globally. Water scarcity and water stress on
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crops are common issues faced by farmers in arid and semi-arid regions. Even in regions with abundant
water resources, the mismanagement of irrigation practices can lead to inefficient water use and negative
environmental impacts.

The primary goal of precision agriculture techniques is to optimise irrigation practices by providing the
right amount of water at the right time and place, based on crop-specific requirements. Precision
agriculture techniques utilise advanced technologies such as remote sensing, soil moisture sensors,
and data analytics which are used to assess crop health, vegetation vigour, and water stress indicators.
This information helps identify areas with varying water needs within a field, and enables targeted
irrigation interventions. Soil moisture sensors are deployed in the root zone to measure soil moisture
levels, providing real-time data for irrigation decision making. Data analytics and modelling techniques
are used to integrate sensor data, weather forecasts, and crop growth models, generating precise irrigation
recommendations.

The implementation of precision agriculture techniques has demonstrated positive outcomes. Improved
water use efficiency is achieved by avoiding over-irrigation and under-irrigation, reducing water wastage
and energy consumption. By applying the right amount of water based on crop needs, crop productivity
is enhanced, leading to increased yields and improved economic returns for farmers. Furthermore, the
optimised irrigation practices contribute to sustainable water management, minimising the risk of water
scarcity and environmental degradation.

What makes this solution remarkable is its scalability and adaptability. Precision agriculture techniques
can be implemented in various agricultural contexts, including large-scale commercial farms and small-
holder operations. The technologies and methods can be customised to suit specific crop types, soil
conditions, and local climate variations. This solution has the potential to revolutionise agricultural
practices, promoting water-efficient farming systems globally.

This method can be applied in different formats. Currently, experiments are unfolding in the Netherlands,
where the exact need of water is being measured per plant. This might be excessive to the requirements
for the situation in Romania, as well as quite costly. However, possibilities exist where a plot of land
can be measured, although slightly less accurate. This would provide great insight for any agricultural
entrepreneur. Prices may vary between EUR 10,000-100,000, which is quite a big investment in a rural
area. These costs are divided over a series of technologies. Sensory mechanisms that calculate the water
levels and needs sometimes reach a price of EUR 10,000 alone. Sensors to monitor the farmlands might
be even more expensive.

The stakeholders involved in the implementation of precision agriculture techniques for regulating crop
water needs include agricultural researchers, government agencies responsible for agriculture and water
management, technology providers. % %

Contacts

Huetink Bloembollen, https://www.huetinklelies.nl/

Dr. Frits van Evert, NPPL Project, Wageningen University and Research (frits.vanevert@wur.nl)

Dr. Corne Kempenaar, NPPL Project, Wageningen University and Research
(https://www.linkedin.com/in/corn%C3%A9-kempenaar-4253678/)

92 Nationale Proeftuin Precisie Landbouw 2020. Precisiespuiten: nauwkeurigheid heeft een prijskaartje. Available at: https://www.proeftuinprecisielandbouw.
nl/precisiespuiten-nauwkeurigheid-heeft-een-prijskaartje/#:~:text=De%20prijzen%20vari%C3%ABren%20daardoor%20flink,om%20de%20hoeveelheid
%20te%20regelen.

9 Konica Minolta, 2020. Digital agriculture: how Dutch farmers use precision farming for floriculture. Available at: https://www.konicaminolta.eu/eu-en/
rethink-work/business/digital-agriculture-how-dutch-farmers-use-precision-farming-for-floriculture.
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2.29 Reducing soil compaction by reducing mechanical cultivation

The reduction of soil compaction can be achieved by minimising mechanical cultivation in agriculture.
Soil compaction has a detrimental impact on soil health, crop productivity, and environmental
sustainability caused by soil degradation, decreased water infiltration, and increased erosion due to
frequent mechanical cultivation. By reducing mechanical cultivation and adopting conservation practices
such as no-till or reduced tillage, soil compaction is minimised, and soil structure is preserved. The
implementation results in improved soil health, enhanced water retention, reduced erosion, and increased
crop yields. This solution is applicable especially for fruit trees, potatoes, vegetables, grains, and root
crops.

Soil compaction occurs when excessive mechanical pressure compresses the soil particles, leading to
reduced pore space and restricted root growth. Soil compaction negatively affects soil structure, nutrient
availability, water infiltration, and overall soil health. In conventional agricultural practices, frequent
mechanical cultivation, including ploughing and tilling, can contribute to soil compaction. Compacted soils
have reduced water infiltration rates, leading to increased surface runoff and erosion. Furthermore, soil
compaction limits root penetration, restricting nutrient uptake and compromising crop growth and
productivity.

These challenges are not limited to specific regions, but occur globally in agricultural systems that
heavily rely on intensive mechanical cultivation. However, the severity of soil compaction may vary
depending on soil types, climate conditions, and farming practices.

By reducing or eliminating traditional ploughing and tilling practices, soil compaction can be minimised, and
soil structure can be preserved. Conservation practices such as no-till or reduced tillage are implemented
as alternatives to intensive mechanical cultivation. No-till agriculture involves planting crops without
disturbing the soil through ploughing or tilling. Instead, seeds are directly sown into untilled soil, leaving
crop residues on the surface. Reduced tillage practices aim to minimise soil disturbance by reducing the
frequency and intensity of mechanical cultivation, using techniques such as strip tillage or minimum tillage.

The implementation of reduced mechanical cultivation practices has shown positive results. By minimising
soil disturbance, soil compaction is reduced, preserving the soil structure, and promoting better root
development. Improved soil structure enhances water infiltration, reduces erosion, and increases water
retention capacity, benefiting both crop growth and the environment. Furthermore, reduced tillage
practices contribute to the preservation of soil organic matter, nutrient cycling, and overall soil health.

Reduced mechanical cultivation practices can be implemented in various agricultural systems, including
row crops, orchards, and permanent pasturelands. The techniques can be adapted to various soil types
and farming conditions. This approach promotes soil conservation, reduces the environmental footprint
of agriculture, and supports the long-term productivity and resilience of agricultural lands.

The stakeholders involved in the implementation of reduced mechanical cultivation practices include
agricultural researchers, farmers, agricultural extension services, equipment manufacturers, and gov-
ernment agencies responsible for agriculture and environmental protection. Agricultural researchers
provide scientific knowledge and technical guidance on adopting reduced tillage practices. Farmers play
a crucial role in implementing and adapting reduced mechanical cultivation techniques on their farms.
Agricultural extension services support knowledge transfer and provide training to farmers. Equipment
manufacturers develop and promote specialised machinery, suitable for reduced tillage systems. Gov-
ernment agencies can provide financial incentives, policy support, and regulatory frameworks to en-
courage the adoption of reduced mechanical cultivation practices. **

9 Natural Water Retention Measures. No till agriculture. Available at: http://nwrm.eu/index.php/measure/no-till-agriculture.
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2.30 Setting up farmer cooperatives to share the cost of setting up

irrigation systems

Setting up farmer cooperatives can help share the cost of installing irrigation systems. The problem
addressed is the financial burden faced by individual farmers in implementing irrigation infrastructure.
Cooperatives can tackle limited access to water resources, high installation costs, and the inability
of individual farmers to bear the expenses alone. By pooling resources, farmers can share costs, and
collectively invest in irrigation systems. The implementation results in improved access to water for
irrigation, increased agricultural productivity, and enhanced water resource management.

Small-scale farmers often have limited access to reliable irrigation systems, leading to decreased agricultural
productivity and vulnerability to droughts. Many farmers rely on rainfall for crop irrigation, which can
be unpredictable and insufficient, resulting in crop failure and reduced vyields. Limited access to water
resources, such as rivers or groundwater, made it difficult to secure water for irrigation. The establishment
of individual irrigation systems is often financially challenging for farmers due to high installation costs,
equipment expenses, and the need for technical expertise. The high upfront costs associated with installing
irrigation infrastructure, including pumps, pipes, and sprinkler systems, pose a significant financial burden
for individual farmers. Additionally, the lack of technical knowledge and maintenance capabilities further
hinder farmers’ ability to set up and manage irrigation systems independently.

These challenges are prevalent in various agricultural landscapes globally, particularly in areas with
water scarcity or unreliable rainfall patterns. Small-scale farmers, who often lack the financial resources
and infrastructure support, face the greatest challenges in implementing irrigation systems.

Farmer cooperatives are formed by bringing together a group of farmers who collectively contribute
financial resources, labour, and expertise to invest in irrigation infrastructure. By pooling their resources,
farmers can overcome the financial obstacles associated with individual irrigation system installation. The
implementation of farmer cooperatives allows for shared costs, making irrigation systems more affordable
and accessible for small-scale farmers. Cooperatives enable the collective purchase of equipment, such
as pumps, pipes, and sprinklers at lower costs, due to bulk procurement. Furthermore, cooperative
members can contribute their labour and knowledge, reducing labour expenses and ensuring the efficient
installation and management of the irrigation systems.

Setting up farmer cooperatives for irrigation systems has shown positive outcomes.*®> Access to reliable
water for irrigation improves, reducing dependence on rainfall and mitigating the risks of crop failure
and vyield losses. Increased agricultural productivity is achieved through improved water availability
and efficient water use. Farmer cooperatives also promote water resource management, as members
collaborate on water allocation and conservation practices.

Farmer cooperatives can be set up in various agricultural settings, including small holder farms, community
-based agriculture, and cooperative farming models. The cooperative approach fosters knowledge sharing,
collective decision making, and mutual support among farmers. This solution not only addresses the
financial challenges of irrigation system establishment, but also strengthens community resilience, enhances
agricultural sustainability, and fosters social cohesion among farmers.

The stakeholders involved in the establishment of farmer cooperatives for irrigation systems include
individual farmers, agricultural cooperatives, agricultural extension services, financial institutions, and
government agencies responsible for agriculture and rural development. Individual farmers actively
participate in forming and operating the cooperatives. Agricultural cooperatives provide guidance and
support for cooperative establishment and management. Agricultural extension services offer technical

% Bijman, J., 2016. “Agricultural Cooperatives in the Netherlands: Key Success Factors”. Conference: International Summit of Cooperatives Quebec 2016.
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assistance and training to cooperative members. Financial institutions can provide loans or financial
services tailored to the cooperative’s needs. Government agencies play a role in providing policy support,
funding opportunities, and regulatory frameworks to facilitate the formation and functioning.

Contacts

Agriterra, an international, not-for-profit agri-agency specialising in training cooperatives,
https://www.agriterra.org/why-specialist-in-cooperatives/

2.31 Terraced agriculture

Terraced farming has been used worldwide for many decades. Two different types of terrace farming
can be distinguished, natural terrace farming and landscaped terrace farming. In the south of Limburg
(in the Netherlands) a natural terraced landscape has arisen because of the river Maas. In other parts of
the world where the environment is hilly, terraces are built by flattening the soil and creating terraced
steps. This has the added benefit of retaining water for longer, because the terraces slow down the
surface runoff.

This kind of agriculture is an old technique that has been used for many decades.®® The system is a highly
effective solution used in many locations around the world. However, the system also entails adverse
effects requiring attention. When such a system is constructed, vegetation is removed from the subsoil,
after which crops are planted by the farmer. This means that erosion will increase, and over time the
area will become unusable. It is important to take this into account when constructing such a system,
and to take appropriate measures to counteract this.

Fig. 23 Terraced agriculture in China.*”

Fig. Terraced vineyards in the Rhine valley.%®

The aim of this form of agriculture is to enable agriculture in hilly/mountainous areas. This system also
reduces the chance of mudslides, but since vegetation is removed on a large scale, this may cause erosion
and leaching of nutrients. This can be counteracted by planning vegetation in strategic places. This system
also ensures that water can be retained longer. This method is only suitable for areas where it is possible
to work the soil; with poorly workable soil, or in difficultaccessible locations, it is not possible to implement
this idea, as the heavy equipment required for building terraces cannot function.

% Freie Universitit Berlin. Integrated Water Resource Management — from traditional knowledge to modern techniques. Available at:
https://www.geo.fu-berlin.de/en/v/iwrm/Implementation/technical_measures/Water-harvesting-techniques/terraces/index.html

97 Source: https://matadornetwork.com/trips/30-spectacular-examples-of-terraced-agriculture-pics/

%8 Source: https://www.arc2020.eu/german-environment-ministry-proposals-for-cap-green-architecture/
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This type of project involves landowners and farmers who want to use the land. Construction requires a
company that specializes in earthmoving in hilly/mountainous areas. Terraces used to be built by hand,
but this is no longer desirable in the present time.*®

2.32 Reducing water waste in agriculture through efficient

irrigation systems

The reduction of water wastage in agriculture can be achieved by utilising efficient irrigation systems
and avoiding excessive irrigation. The inefficient use of water in agricultural practices, leads to water
scarcity, environmental degradation, and economic losses. The solution addresses this problem by
promoting the adoption of efficient irrigation systems, such as drip irrigation or precision sprinklers,
and encouraging farmers to irrigate based on crop water requirements. Implementation results in
reduced water wastage, improved water use efficiency, and enhanced agricultural productivity.

There is significant water wastage in agriculture, due to inefficient irrigation practices. Conventional
irrigation methods, such as flood irrigation or overhead sprinklers, often result in water losses through
evaporation, runoff, and deep percolation. Excessive irrigation beyond crop water requirements not
only wastes water, but also leads to nutrient leaching, soil erosion, and the degradation of water resources.

The inefficient use of water in agriculture contributes to water scarcity, particularly in regions with limited
water availability, and poses environmental and economic challenges.

Farmers often lack awareness and knowledge about efficient irrigation practices and the importance of
water conservation. Limited access to financial resources and high upfront costs of investing in modern
irrigation systems hindered the adoption of efficient technologies. Additionally, cultural and behavioural
factors, such as traditional practices and resistance to change, posed challenges to the widespread
adoption of water-saving techniques.

These challenges are not confined to a specific region, but exist in agricultural landscapes worldwide.
Water scarcity and water stress on crops are common issues faced by farmers in arid and semi-arid regions.
However, even in regions with abundant water resources, the inefficiency of irrigation practices can
lead to water wastage and environmental degradation.

The solution to reducing water wastage in agriculture involves the adoption of efficient irrigation systems,
and the avoidance of excessive irrigation. Efficient irrigation systems, such as drip irrigation, micro-sprinklers,
or precision sprinklers, are designed to deliver water directly to the root zone of crops, minimising water
losses through evaporation and runoff. Additionally, farmers are encouraged to irrigate based on crop
water requirements, taking into account factors like soil moisture levels, weather conditions, and plant
growth stages.

The goal of this solution is to optimise water use efficiency and reduce water wastage in agriculture. The
implementation process includes raising awareness among farmers about efficient irrigation techniques,
providing technical training and support, and facilitating access to financial resources for investment
in modern irrigation infrastructure. By adopting efficient irrigation systems and practices, farmers can
achieve significant water savings and improve agricultural productivity.

The implementation of this solution has shown positive results. Water wastage is reduced, and water
use efficiency is improved, leading to better utilisation of available water resources. Enhanced agricultural
productivity and crop yields are observed due to optimised irrigation practices. Moreover, this solution

% Natural Water Retention Measures. Traditional Terracing. Available at: http://nwrm.eu/index.php/measure/traditional-terracing.
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contributes to sustainable water management by conserving water resources, minimising the risk of
water scarcity, and reducing environmental impacts associated with irrigation.

Efficient irrigation systems and water-saving practices can be implemented in various agricultural contexts,
including both small-scale and large-scale farming operations. The approach can be tailored to different
crops, soil types, and climatic conditions. The solution promotes sustainable water management and
supports the long-term resilience of agricultural systems.

The stakeholders involved in the implementation of the solution include farmers, agricultural extension
services, irrigation technology manufacturers, agricultural cooperatives, government agencies responsible
for agriculture and water management, and research institutions. Farmers play a central role in adopting
efficient irrigation systems and practices. Agricultural extension services provide technical guidance and
training to farmers. Irrigation technology manufacturers develop and supply efficient irrigation systems.®

Contacts

Dr Harm Boesveld, Docent, Wageningen University and Research
(https://www.linkedin.com/in/harm-boesveld-5a0009416/)

Dr. Angel de Miguel Garcia, Researcher and Project manager, Wageningen University and Research
(https://www.linkedin.com/in/dr-%C3%A1ngel-de-miguel-aa250291/)

Royal Eijkelkamp (info@eijkelkamp.com)

2.33 Reusing residual water from third parties

The pilot project in Haaksbergen, in which effluent water enters a level-controlled drainage system,
has produced promising results, providing an interesting measure to combat drought. A person uses
about 120l of water per day, all of which is sent to the water treatment plant, after which effluent
water is discharged into the surface water system; this effluent water is of high quality, but not all
harmful substances can be removed from the water.

The research was carried out jointly by the University of Wageningen, H20, KWR, and the University of
Amsterdam. The aim of the project was to investigate whether effluent water can be used for agriculture,
thus combatting drought. Effluent water is injected into the soil via a level-controlled drainage system.
The farmer can adjust the water level to his own preference. The result of this is that the groundwater
level always remains at the desired level during the dry period, which means that crops are not affected
by drought.

The joint work of researchers sought to determine how feasible setting up such a pilot is to begin with.
Before the start of the project, they also focused on important questions such as establishing if the effluent
water was sufficiently clean, what the effects on the soil might be, and whether plant and animal life
might be contaminated by any pollutants. The effluent water was introduced into the soil via the drainage
system to prevent contamination in the crop.

Some unknowns remain, such as what the effect of the project was on surrounding plots, what the
costs for scaling up the experiment might be, and whether water requires further purification before it
can drain. Additionally, anyone seeking to replicate such a system must ensure they are fully compliant
with their local legislation which does not always allow the use of residual water.

100 pr. H. Boesveld, 2021. “Coping with Dutch droughts: Irrigation in the Netherlands,” Wageningen University and Research 2021,
https://www.wur.nl/en/project/coping-with-dutch-droughts-irrigation-in-the-netherlands.htm.
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The project was carried out by the Vechtstromen water board. Various departments within the water
board were involved. Researchers took great care to work closely with the farmer owning the plot involved
in this project, as well as keep the surrounding owners informed. 0! 102 103 104105

Contacts

Bas Worm, Project leader, Vechtstromen (B.worm@vechtstromen.nl)

Waterschap Vechtstromen, https://www.vechtstromen.nl/ (info@vechtstromen.nl)

2.34 Large scale use of Bokashi for soil management and drought
protection

Composting of organic waste has been applied for many decades in agriculture and horticulture. The
classicway of obtaining compost from waste has been until now through an aeration method resulting in
CO2 release into the atmosphere. Newer techniques, such as Bokashi, which is an anaerobic process,
bring all the benefits of traditional composting with a much lower carbon footprint for the process,
and innumerable benefits to the quality of the soil.

In traditional composting, a large part of the original material is lost as heat and CO2, greatly reducing
the carbon/nitrogen ratio of the final product. High CO2 emissions are an environmental burden, while
low nitrogen negatively affects the growth conditions for plants. However, Bokashi represents a promising
technique, which, when compared to traditional composting, results in lower nutrient losses, lessens
greenhouse gas emissions, and reduces labour requirements, as it does not need to be mixed or aerated
regularly. Additionally, the large-scale use of Bokashi could help manage agricultural and horticultural
waste locally, as well as improving the quality of the soil and its capacity to retain moisture.

Fig. 25: Bokashi fermentation process.'%

101 R P. Bartholomeus, K.J. Raat, B. Worm, M. Qosterhuis, G. van den Eertwegh, “Restwater van de rioolwaterzuivering voor de landbouw,” Water Matters
2016, https://library.kwrwater.nl/publication/54154502/.

102 H20 Waternetwerk 2013. KlimaatAdaptieve Drainage: innovatief waterbeheer op regionaal en perceelsniveau. Available at: https://www.h2owater
netwerk.nl/vakartikelen/ge-van-den-eertwegh-futurewater-jan-van-bakel-de-bakelse-stroom-lodewijk-stuyt-alterra-wur-ad-van-iersel-leo-kuipers-en-
wim-klerk-kuipers-electronic-engineering-michelle-talsma-stowa.

103 WaterWetenschap 2013. Waterregie in Drooge en Natte Tijden. Available at: https://edepot.wur.nl/338701.

104 R.P. Bartholomeus, M.H.J. Huijgevoort, A.H. Loon, G.A.P.H. Van den Eertweg, K.J. Raat, “Matching agricultural freshwater supply and demand — using
recycled water for subirrigation purposes,” IWA Water Reuse 2019, https://library.kwrwater.nl/publication/59718065/.

105 R.P. Bartholomeus, K.J. Raat, B. Worm, M. Oosterhuis, G. van den Eertwegh, “Reuse of treated wastewater in agriculture,” Water Matters 2016,
https://library.kwrwater.nl/publication/54159884/.

106 source: https://agriton.co.uk/wp-content/uploads/2022/02/Bokashi-report-2022.pdf
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While making compost through Bokashi fermentation is a quick, organic process that does not require
much water, it does involve some set-up costs for farmers who would have to purchase the beneficial
microbes in large quantities to start the fermentation process.'"’

Contacts

Jan Feersma Hoekstra, Managing Director, Agriton (JFeersma@agriton.nl)

Agriton, www.agriton.nl/bokashi

2.35 Reusing water and fertiliser for horticulture

Fossil fuels and essential plant nutrients, such as phosphorus, are running out. In addition, we only
have a limited supply of freshwater for agriculture and horticulture, and there are no viable alternatives.
In horticulture, large quantities of fertilisers and fresh water are unnecessarily wasted. This is because
plants do not absorb all the applied irrigation water at once; a certain percentage runs off. Recycling
this drain water saves enormous amounts of fertilisers and water.

Intensive collaboration between HortiMaX and Van Remmen UV Techniek has resulted in a sustainable
solution for the reuse of water and fertilisers. The specially developed UV systems for horticulture
under glass means that up to a quarter of the irrigation water and up to half of the fertilisers can be
reused. Growers who focus on the Total Cost of Ownership (TCO) find that the maintenance costs of the
UV system are low. The investment for the UV system soon repays itself, since the UV system generates
substantial energy savings for the same amount of reused water and fertiliser.

A grower can reuse up to 25% of the applied irrigation water and 30 to 50% of the applied fertilisers.
A major benefit is that there are no chemicals added to the irrigation water and that there is no risk of
crop damage or residues on the harvested product.!®

Contacts

Van Remmen UV Techniek, https://vanremmen.nl/en/ (info@vanremmen.nl)

107 Marlou Bosch, Anke Hitman, Jan Feersma Hoekstra, “Fermentation (Bokashi) versus Composting of Organic Waste Materials: Consequences for Nutrient
Losses and CO2-footprint,” https://www.bokashi.nl/wp-content/uploads/2018/05/Bosch_short_paper_for_UV2016-0827.pdf.

108 Netherlands Water Partnership, 2019. Water and Agrifood: An Integrated Approach. Available at:
https://www.dutchwatersector.com/sites/default/files/2019-06/Portfolio%20Water%20and%20Agrifood.pdf.
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3.Good practices for acceptance of the effects of
climate change

3.1 Using drought-resistant crops

Before the adoption of drought-resistant crops, the Dutch agricultural industry faced significant challenges
in dry regions. The Netherlands is known for its wet climate and fertile soil, but in areas with less
rainfall farmers often struggled to produce crops that were viable and profitable. Traditional irrigation
methods were not always effective and could even lead to soil salinization and other problems. Furthermore,
the use of water for irrigation was not sustainable in the long term, as the country faced increasing
pressure on its water resources due to population growth and climate change. The agricultural industry also
faced a decline in biodiversity, as monoculture crops became more common, leading to soil depletion
and a loss of wildlife habitats.

With the introduction of drought-resistant crops, Dutch farmers now have a new tool in their arsenal to
combat these challenges. By planting crops such as the zonnekroon, which is native to dry environments
and can thrive in nutrient-poor soils, farmers can reduce their dependence on irrigation and produce
crops that are better suited to the local climate. Additionally, the use of natural pest control methods,
such as the zonnekroon’s ability to capture insects, reduces the need for harmful pesticides that can
damage the environment. The adoption of drought-resistant crops promotes sustainable agriculture
and helps preserve biodiversity in the agricultural landscape.

The zonnekroon, also known as the cup plant, is a plant whose roots grow up to 2m deep, making it drought
resistant. Its dense root system also prevents soil erosion. It is a useful cover crop that captures nitrogen
residues in the soil, even from very deep, and thus prevents them from ending up in the drinking water. As a
result, the plant can serve as a kind of ‘nitrogen pump’ for many years, without the use of phytosanitary prod-
ucts. The zonnekroon is drought-resistant and is being tested as a crop in dry areas of the Netherlands, where
it shows potential for sustainable agriculture. This adaptable plant has low-maintenance requirements, making
it a popular choice for gardens and landscapes in arid regions. The zonnekroon’s potential to withstand harsh
growing conditions could make it a valuable crop for regions facing environmental challenges.

The process involved testing different crops in different conditions to identify those that were most
viable in terms of yield, profitability, and drought resistance. The zonnekroon has shown particular
promise as a crop that can withstand dry conditions and attract insects for natural pest control.
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Fig. 26 Zonnekroon flower with a pollinator.*®

The results of the implementation have been promising, with farmers in dry regions now able to produce
crops that were previously unviable, leading to increased profitability and reduced water usage. Additionally,
the adoption of drought-resistant crops has helped promoting biodiversity in agricultural landscape,
reducing the negative impact of monoculture farming.

The use of natural pest control methods also reduces the need for harmful pesticides and helps preserve
the environment. The scalability of this solution will depend on the crop in question, but with the successful
implementation of the cup plant, other drought-resistant crops could also be implemented on a larger
scale.

The sustainability of this approach will also depend on the specific crop and the local environment.
However, by promoting natural pest control methods and reducing dependence on irrigation, the adoption
of drought-resistant crops can help promote sustainable agriculture and reduce the negative impact of
farming on the environment.

The project was carried out in collaboration with several organisations and institutions, including the
Dutch Agricultural Development and Advisory Service (DADAS), the Dutch Ministry of Agriculture, Nature
and Food Quality, and the Wageningen University and Research Center. 110 111 112 113

Contacts

Netherlands Organisation for Applied Scientific Research (TNO), https://www.tno.nl/nl/
Wageningen University and Research, https://www.wur.nl/nl/Wageningen-University-Research.htm

Ministry of Agriculture, Nature and Food quality,
https://www.rijksoverheid.nl/ministeries/ministerie-van-landbouw-natuur-en-voedselkwaliteit

Agricultural farm relief (AB Vakwerk), https://www.abvakwerk.nl/

109 source: https://www.omafra.gov.on.ca/CropOp/en/indus_misc/biomass/cup.html

110 ||se Geijzendorffer, Rob Smidt, Rutger Engelbertink, Tia Hermans, Ben Schaap, Jan Verhagen en Greet Blom-Zandstra, “Gevolgen van klimaatextremen
voor de Nederlandse landbouw,” Alterra Wageningen 1994, https://library.wur.nl/WebQuery/wurpubs/fulltext/222947.

111 Tybantia, 2021. Begint de redding van de wereld in Breklenkamp? Hoe zonnekroon de landbouw gaat veranderen. Available at: https://www.tubantia.nl/dinke-
lland/begint-de-redding-van-de-wereld-in-breklenkamp-hoe-zonnekroon-de-landbouw-gaat-veranderen~a70b1023/?cb=33bdd8c01576f3e79432e38a743fda76.

112 Eman Rahamtalla Ahmed Elsheikh, “Water Productivity of Sunflower under Different Irrigation Regimes on Gezira Clay Soil, Sudan,” Wageningen University
and Research 2015, https://www.proquest.com/openview/c5edc47b49b765c66ff0a890fd1ffdb1/1?pg-origsite=gscholar&cbl=2026366&diss=y.

113 Landbouw Leven. Zonnekroon: een teelt met veel uitwegen. Available at:
https://www.landbouwleven.be/14390/article/2022-08-01/zonnekroon-een-teelt-met-veel-uitwegen.
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3.2 Using crops that require less water

Growing crops with lower water requirements can increase yields and reduce risks. Many agricultural
crops need a lot of water to grow, which puts great pressure on the water supply and contributes to
water scarcity in dry areas. This is an increasing problem, given the increasing world population and
the associated rising demand for food. Breeding these crops is a process that ensures that a crop has
the best characteristics for certain climatic conditions. Good information is needed to scale up to a
new crop, and the government plays a leading role in this.

Using water-conserving farming methods and growing crops that require less water can reduce pressure
on water supplies and contribute to more sustainable farming practices. Identifying and investing in
these crops can therefore be an important step in reducing water consumption in the agricultural sector
and increasing the resilience of agriculture in dry areas.

Several crops thrive in low water conditions, including corn, sunflowers, pumpkins, grapes, apples, and
wheat. An important aspect of the solution is crop breeding, to obtain the best properties for the climatic
conditions. Dutch and Belgian companies and universities have been breeding crops for several years,
to ensure that they need less water and can therefore thrive better in dry conditions. This process has
resulted in crops with lower water requirements and better yields in dry conditions.

Modern breeding methods use genetic technologies to select and enhance specific traits. This is done,
for example, by identifying genes involved in the desired traits and cloning them, so that they can be
introduced into other crops. This allows crops to be developed that are more resistant to drought,
diseases or pests, or that have a higher yield. One company doing this is Meijer Potato, who are breeding
different kinds of potato varieties with different advantages on their custom-built robustness scale.

There are several companies involved in breeding, both in the private and public sector. Some well-known
companies include Monsanto, Syngenta, Bayer, and Limagrain. Universities and research institutes are
also active in the field of breeding. An example is Wageningen University & Research in the Netherlands,
which conducts research into crops suitable for Dutch conditions, using modern breeding techniques.

However, implementing these crops on a large scale requires good information for farmers to convince
them to scale up to a new product. The government can play a leading role in this by providing information
and subsidising the switch to these crops. By creating more support among farmers and governments for
the switch to crops with a low water requirement, the impact of climate change on the agricultural
sector can be reduced.'**

Contacts

Dr. Rik Eweg, Lecturer, Van Hall Larenstein University (rik.eweg@hvhl.nl)
Bejo Seeds: https://www.bejo.nl/

Rijk Zwaan: https://www.rijkzwaan.com/

Enza Zaden: https://www.enzazaden.com/

Syngenta: https://www.syngenta.com/

Monsanto (now Bayer): https://www.bayer.com/
Vilmorin & Cie: https://www.vilmorincie.com/

Meijer Potato: https://www.meijerpotato.com/en/r-d/

114 \RT News, 2022. Van kikkererwten tot genetisch onderzoek op sojabonen: zo maakt onze landbouw zich klaar voor droge zomers. Available at:
https://www.vrt.be/vrtnws/nl/2022/08/11/droogte-goed-nieuws-voor-kikkererwten/.
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3.3 Using crops with a shorter growth cycle to reduce water

requirements

Using plants with a shorter growth cycle can indirectly save water. Crops such as leafy vegetables,
beans and peas, maize and tomatoes have short growth cycles and are therefore suitable for periods
with little rainfall. In addition, research is being done into drought-resistant grasses and increasing
photosynthesis to improve the growth rate.

High water consumption by many plant species creates a shortage of water in areas with arid climates
and causes water scarcity during dry seasons. The problem is exacerbated by the growing world population
and increasing demand for food. Many crops that were grown on a large scale had a long growth cycle
and therefore required a lot of water. This was particularly problematic in areas with limited water re-
sources and low rainfall. The use of crops with a shorter growth cycle was therefore a necessary measure
to reduce water consumption and improve agricultural land productivity.

Crops such as leafy vegetables, beans and peas, maize and tomatoes have a short growth cycle and are
therefore suitable for periods with little rainfall. These plants require less water than traditional crops
and can be grown on a large scale. In addition, research is being done into drought-resistant grasses. An
example of such a grass type is Festilo, developed by ILVO (the Flanders Research Institute for Agriculture,
Fisheries and Food). Festilo is genetically modified and has the properties of two types of grass, making
it highly resistant to drought. It is currently available in grass mixes for farmers and further research is
underway to develop grass varieties that are even more resistant to drought and low water supplies.

Fig. 27 Festilo grass.**®

Wageningen University is currently investigating increasing photosynthesis to increase the growth rate
of crops. This is done by exchanging genetics between crops. The outcome of this research can contribute
to the development of crops with a shorter growth cycle that are even more resistant to drought and a
low water supply. By doing a lot of research into crops with a shorter growth cycle, crops such as tomatoes
and leafy vegetables became of interest for future recommendations. °

Contacts

ILVO, https://www.ilvo.vlaanderen.be/

Wageningen University and Research, https://www.wur.nl

115 Source: https://www.agrolitpa.lt/Product/seeds/fodder-grasses-and-legumes/forage-grasses/festulolium/FESTILO/
116 vilt, 2019. Droogteresistent gras helpt om de droogte te overwinnen. Available at:
https://vilt.be/nl/nieuws/droogteresistent-gras-helpt-om-de-droogte-te-overwinnen.
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3.4 Using drought-resistant agricultural techniques, such as dry farming

Dry farming is an agricultural technique focusing on growing crops with minimal irrigation and without
the use of artificial means. The aim of this technique is to reduce water consumption and to increase
the sustainability of agriculture.

Traditional farming methods require a lot of water and cause significant water wastage. This is especially a
problem in dry areas, where water is scarce. The lack of water leads to low crop yields, causing economic
losses for farmers and endangering the food security of the population. This problem occurs not only in
specific areas, but also worldwide, due to climate change.

GROWING CROPS THE OLD-FASHIONED WAY

Dry farming is an age-old technique in which :rnl:s are raised without a single drop of irrigated
water. Sodls are managed to lock inwinter rainfall in order to grow crops dunng the spring and
sunvemier, Hene's how tomaloes can be l:i':.- farmsd:
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Souwrce: Bay Area News Group reporting

Fig. 28 Diagram showing dry farming techniques*'’

JEFF DLIRHALLABAT ARLA NEWS GROUP

Dry farming is an agricultural technique that focuses on growing crops with minimal irrigation and
without the use of artificial means. This technique includes methods such as growing drought tolerant
crops, tillage to retain water, and limiting the evaporation of soil moisture. By minimising irrigation,
water is conserved, and crops are encouraged to develop deeper roots that can absorb water from
deeper layers.

Examples of companies that use dry farming include the Californian company Swanton Berry Farm, the
Italian company Terre di Sangiorgio and the Australian company Tantulamur Farm. By minimising water
consumption and using natural techniques, these farms become more sustainable and environmentally
friendly.

Some concrete examples of dry farming techniques are:

Regenerative farming: This is a holistic approach to farming that uses different techniques to improve
soil quality, making it better able to retain water and grow crops. This includes minimising tillage and
applying green manure to improve soil structure and nutrients. An example of a company that uses
regenerative agriculture is White Oak Pastures in the United States.

Precision agriculture: This is a technology-driven approach to agriculture optimising the use of water
and fertilisers. Drones and satellites are used to monitor soil moisture and crop growth, enabling farmers
to water and apply fertilisers in a more targeted manner. An example of a company that applies precision
agriculture is ‘Blue River Technology’ in the United States.!8 1°

17 Source: Bay Area News Group Reporting.

118 |LVO. Dossiers: Droogtetolerante teelten. Available at: https://ilvo.vlaanderen.be/nl/dossiers/droogtetolerante-teelten.

119 Greet Blom-Zandstra, Hasse Goosen, “Klimaatverandering: kansen voor de Landbouw,” Wageningen University and Research 2010,
https://edepot.wur.nl/151395.
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Contacts

Tom De Swaef, Researcher, ILVO (tom.deswaef@ilvo.vlaanderen.be)

3.5 Using genetically modified crops that are drought-resistant

Increasing water scarcity and drought conditions in various parts of the world can cause significant
crop losses and threaten food security. By developing crops that can tolerate drought, scientists hope
to improve the resilience of agriculture to changing climatic conditions and ensure sustainable food
production for the growing population.

In the Netherlands, the implementation of genetically modified crops that are drought-resistant has
faced several challenges. One of the major challenges is the strict regulations and public scepticism
surrounding genetically modified organisms (GMOs). The Netherlands is known for having one of the
most rigorous regulatory frameworks in Europe for GMOs, which has made it difficult for researchers
to conduct field trials and bring GM crops to market.

Another challenge is the limited availability of suitable land for field trials and commercial cultivation
of GM crops. The Netherlands is a densely populated country with a high demand for agricultural land,
which has led to intense competition for space between various uses of land. Additionally, the small
size of Dutch farms may limit their ability to adopt new technologies, including GM crops, due to the
high costs and complex regulations associated with their use.

Similar challenges have been faced in other parts of the world, particularly in Europe, where public
concerns about the safety and ethical implications of GMOs have led to strict regulations and limited
adoption of these crops. However, in other regions such as the United States, where regulations are less
strict and public acceptance of GM crops is higher, the implementation of genetically modified crops
that are drought-resistant has been more successful.

To date, the implementation of genetically modified crops that are drought-resistant in the Netherlands
has been limited, due to the challenges mentioned earlier. However, there are ongoing research efforts
to develop GM crops that can tolerate drought and other abiotic stresses. The key stakeholders for
implementing genetically modified crops that are drought-resistant in the Netherlands include a range
of actors. Firstly, research institutions and companies such as Wageningen University & Research and
KeyGene are involved in developing these crops and conducting field trials. Secondly, agricultural or-
ganisations such as LTO Nederland and the Dutch Farmers’ Union may benefit from increased yields
and improved crop resilience. Thirdly, consumer organisations such as Foodwatch and Greenpeace may
have concerns about the safety and environmental impact of GM crops. Fourthly, policymakers such as
the Ministry of Agriculture, Nature and Food Quality are responsible for setting regulations and guidelines
for the development and use of GMOs in agriculture. Finally, environmental organisations such as Natuur
& Milieu may have concerns about the potential risks and ethical implications of GM crops.

The goal of these research efforts is to improve the resilience of agriculture to changing climatic conditions
and ensure sustainable food production. The process of developing and testing GM crops involves identifying
genes that are involved in drought tolerance and inserting them into crop plants using biotechnology
tools such as CRISPR-Cas9 or Agrobacterium-mediated transformation. The resulting plants are then
tested in field trials to assess their performance under drought conditions. The results of these research
efforts have been promising, with some GM crops showing increased drought tolerance and improved
yield under water-limited conditions. However, regulatory and public acceptance hurdles are yet to be
overcome before these crops can be commercialised in the Netherlands.
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The implementation of genetically modified crops that are drought-resistant is being extensively carried
out in countries such as the United States, Brazil, Argentina, and India. These countries have relatively
lenient regulations and high levels of public acceptance of GMOs, which has facilitated the development
and adoption of these crops.'?° 12

Contacts

Wageningen University & Research, https://www.wur.nl/en/wageningen-university.htm
KeyGene, https://www.keygene.com/

LTO Nederland (Dutch Farmers’ Union), https://www.lto.nl/

Foodwatch, https://www.foodwatch.org/en/foodwatch-international

Ministry of Agriculture, Nature and Food Quality,
https://www.rijksoverheid.nl/ministeries/ministerie-van-landbouw-natuur-en-voedselkwaliteit

Natuur & Milieu, https://natuurenmilieu.nl/

3.6 New ways of planting - The Cocoon technology

The adequate availability of water is a growing challenge for the agricultural and horticultural sectors
worldwide. Drought resistant agriculture needs soil with adequate absorption capacity and with the
biological characteristics to enable young plants to extract the water and minerals they need for the
initial stages of growth. The Cocoon technology allows planting seeds and seedlings of trees to be
planted in biodegradable cardboard boxes with the right amount of fungi, bacteria and water.

The Cocoon technology is a patented product of the Land Life Company, provinga feasible planting solution
even in arid areas. This solution offers the young trees at least one year of independent healthy development,
with a survival rate of 75-95%. The fungal filaments attached to the roots reach subsurface level where
the water is available in capillary form. Although the roots of the young trees cannot reach so deep, the
connection with the fungal filaments supports them with water needed.

2y

Fig. 29 A Cocoon sheltering a seedling.’?

The Cocoon has a waterproof water reservoir for 12-18 months which allows the trees planted in arid
climate to survive enough to develop deeper roots. The Cocoon is also fully biodegradable, and waterproofed
using natural wax.

Contacts

Land Life Company, https://landlifecompany.com/

Plant Health Care, https://www.phc.eu/

120 \Wageningen University and Research Dossier. Drought. Available at: https://www.wur.nl/en/dossiers/file/drought.htm.

121 COGEM, 2022. Aanbieding onderzoeksrapport over de ontwikkelingen op het gebied van abiotische stresstolerante gewassen. Available at:
https://cogem.net/publicatie/aanbieding-onderzoeksrapport-over-de-ontwikkelingen-op-het-gebied-van-abiotische-stresstolerante-gewassen/.

122 gource: https://landlifecompany.com/news/this-biodegradable-paper-donut-could-let-us-reforest-the-planet/.
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4.Pilot projects, demo cases and inspirational success
stories

4.1 Frizon Group - Intelligent agriculture

Frizon Group is an agricultural farm that applies the concept of intelligent agriculture in its current
activities and with plans for future development. Irrigation, fertilisation, treatment of the agricultural
crops as well as other activities benefit from digital technologies.

Agriculture nowadays must cope with various challenges — climate changes impact on precipitation
and temperature, as well as on pest and diseases multiplication cycles, energy cost, fuel cost and other
issues connected. Romania, as well as other countries in Europe, must manage the water and the soil
resources and protect biodiversity and the environment. Ecological agriculture is one step in soil and
biodiversity protection, but water availability is an important issue that needs special attention. Especially
in areas such as the one where Frizon Group is located, where water resources are scarce, the drought
has a heavier impact on agricultural production.

In order to further develop the business, securing production and its value, Frizon Group needed smart
solutions. Frizon Group was the first company to invest in digitalisation and integration of all activities
on its farm. The entire activity is based on an integrated loT system and includes new smart equipment,
sensors and hardware for satellite communication monitoring each activity and external factors: the
activity of equipment in the field, the meteorological conditions and probability of pests and diseases.
In this way, interventions could be planned with precision and production is optimised.

To secure production of a high quality and quantity Frizon Group has invested in digital technologies:

= Trimble FarmWorks - a dedicated software solution to monitor, collect, share, and manage
real time information regarding the workflow.

= Pessl Instruments Weather Station - a high precision, localised weather forecast and alert system,
calibrated on-site, using the latest generation of sensors.

= TelekomCCTV - each farm equipment is connected to an integrated monitoring centre.

= Nik Electronics GEOSCAN - the first East-European crop monitoring program providing near-real
time tracking of plant growth.

In addition to the digital technologies, Frizon Group uses manure from the nearby chicken farm and the
sludge resulted after wastewater treatment from the Local Water Company for fertilisation. With the
support of funds from the National Plan for Recovery & Resilience Frizon Group plan to invest in a photovoltaic
park of 10 ha to secure the energy needed for the water pumps. Moreover, due to its cultivation technologies,
Frizon Group captures the carbon in the soil with an average of 2.7 t/ha, therefore it is entitled to sell
green certificates.

Contacts

Teofil Dascadlu, CEO, Frizon (frizonagra@gmail.com)

Frizon Group, https://frizongroup.ro/
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4.2 Holland Fruit House demo plots at ICDP Pitesti-Maracineni -

stainable fruit growing

Demo plots set up at ICDP Pitesti-Maracineni in 2016 and extended further in 2017 and 2018 by
Holland Fruit House aim to promote innovative practices for the fruit growing sector. The solutions
enable qualitatively and quantitatively consistent production with low water use through a smart
drip fert-irrigation containerised system. Demo plots consist of five different species with different
requirements for water and fertilisers, but the smart drip fert-irrigation proved its capabilities to
manage all five recipes without any problem. The plots are used for educational purposes, open days,
workshops, or for field visits of various groups.

Fruit growing today cannot be done without an irrigation option due to the impact of climate change.
Even in traditional areas for fruit growing as is the location of ICDP Pitesti-Maracineni, irrigation has
nowadays become compulsory in order to secure production. Temperatures are rising, the precipitation
pattern has changed, pests and diseases have changed their multiplication pattern and droughts periods
are longer. Romanian agricultural policies are promoting the redevelopment of the fruit growing sector,
including ecological fruit growing, but this development cannot be done without considering the current
climate trends and without employing modern irrigation systems.

Although drip fert-irrigation systems are well-established for orchards, VGB Watertechniek are making a
step forward by protecting all elements such as pumps, controllers, and fertiliser tanks. Most importantly,
the irrigation system is not only monitored online on tablets/smartphones, but can also be operated remotely,
giving the farmer the possibility to make decisions in real time and manage his orchard efficiently. The
digital program used is flexible and can accommodate more species. Various sensors (soil moisture,
weather stations) could be incorporated, enabling operation of the system in real time and remotely.

Due to inverters, the energy consumption is low, an important element for production cost reduction.
The system could work with renewable sources of energy, as long as they are continuous or include batteries
for energy storage. The system could be installed in any geographical location —in both plains and hilly
areas. The drip line could be installed above or underground depending on the future operational technologies
applied in the orchard/plantation. Finally, the system could accommodate various filters for water so
different water quality could be used.

The VGB Watertechniek fert-irrigation system was implemented in other commercial orchards in Romania
(Mere de Voinesti, Livada Varo, Livada Frumusica, Moc Profruct, Livada Danci) with great success.

Contacts

Theo Hessakkers, CEO, VGB Watertechniek (theo@vgbwatertechniek.nl)

VGB Watertechniek, https://vgbwatertechniek.nl/
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4.3 HempFlax Group BV/ HempFlax Europe SRL - A strategic crop

HempFlex Group BV is a Dutch company that cultivates industrial hemp in Romania. Industrial hemp
thrives in virtually any climate, grows quickly, and requires little maintenance. There is no need for
chemicals use and it is resistant to pests and diseases. The crop also uses very little water per kilogram
of fibres (much less than cotton). During growth, the plant stores CO2, supporting a positive outcome
as regards the CO2-balance.

Confusion between industrial hemp and variety used for drug production means that there are many
regulations for hemp cultivation. Industrial hemp is considered a useful and valuable crop for human
consumption, animal care, industrial use, construction, automotive, paper, etc. Despite the many reg-
ulations, the crop is versatile and potentially useful to manage the consumption of water as well as the
composition of soil.

Industrial hemp enriches and protects the soil making it a very good plant in the crop rotation scheme.
Hemp is viewed as a suitable preceding crop, as it suppresses weeds and leaves a good topsoil structure.
Additionally, hemp has a suppressing effect on the soil fungus Verticillium dahlia, and the Columbia
root-knot nematodes (Meloidogyne chitwoodi). Hemp also suppresses the northern root-knot nematode
(Meloidogye hapla), with full resistance having been identified in the case of some breeds.

Contacts

Daniel Stanciu, Engineer, Hempflax (info@hempflax.ro)

Hempflax, https://www.hempflax.com

4.4 BioFerma Niculesti - The adaptable greenhouse

BioFerma Niculesti is part of an Operational Group and aims to apply the research result in practice
and to standardise the technologies for growing Romanian vegetables in an ecological system, in
the context of optimising production costs and increasing resilience to climate change. The project
aims to reduce water consumption by 10% and to reduce input costs (fertilisers and plant protection
products) compatible with organic farming by at least 15%, as well as to identify, evaluate and select
three new organic creations for the species studied, respectively tomatoes, peppers, and eggplants,
for which ecological certification will be proposed.

The water consumption reduction will be achieved by implementing new technological links of culture,
respectively new, innovative products created by ICECHIM Calarasi, and the application in the crop of
the environmentally friendly biodegradable mulch, in order to contribute to the technological flow of
increasing soil fertility, respectively by slow-release fertilisers. Covering the cultivated land with a layer
of mulch prevents the evaporation of water from the soil, and the incorporated compost contributes to
the retention of water in the soil, thus significantly reducing the need for irrigation.
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Fig. 30 Seedlings from BioFerma Niculesti.'??

By using slow-release fertilisers, dosed according to the nitrogen content of the soil and the physiological
needs of the crops, a significant decrease in the amounts of fertilisers used and a decrease in nutrient
losses to water bodies (reduction of nitrate pollution). Increasing the water retention capacity in the
soil will reduce water consumption and the need for irrigation, further contributing to the reduction of
nutrient losses from the soil by washing.

At the same time, the newly created species are based on the local populations, with adaptability to the
extreme conditions in Romania, able to successfully cope with the thermo-hydric stress, which contributes
to reducing the need for water.

Pest control is done through methods such as biological control and/or the use of organic or inorganic
substances compatible with organic farming. Given that certain pesticides which are allowed in organic
farming (e.g. Neem/ Azadirachta indica) have bio-stimulating capacities in addition to their protective
qualities, BioFerma Niculesti anticipates obtaining robust, rich and healthy yealds.

The research also includes monitoring the attack of pathogens on the species involved in the experiment,
in two culture environments, protected areas and field and elaboration of technological sequences to
effectively control them (as appropriate). Moreover, the aim is to obtain a fertiliser, compost, or substrate
from the cultivation of mushrooms with superior properties in terms of nutrient content, but also as a
soil improver, by increasing the content of organic matter and water retention capacity in the soil.

Contacts

Luciana Stan (contact@bioferma-niculesti.ro)

Bioferma Niculesti, https://bioferma-niculesti.ro

123 source: https://bioferma-niculesti.ro/index.php/galerie/
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4.5 The Permaculture Research Institute of Romania - Regenerative

agriculture with a vision

The Soil and Soul farm is located 20 km west of Ploiesti, in Vladeni village, Dambovita county. The
land is protected by forests and Provita river, and has the Neagra bison reserve in its vicinity. It is a
medium-sized regenerative farm (6 ha), with a holistic design and based on Regenerative Agriculture
principles and Permaculture elements.

Soil, water, biodiversity are all important elements in the New European Agricultural Policies and should
be embedded in any agricultural, horticultural and husbandry activities funded with European Funds.
Meanwhile, sustainable agriculture is a concept that faces many implementation difficulties in practice.

The Soil and Soul farm features the following mitigation tools and techniques:

* Vegetables in the field are cultivated using the Biointensive system; 24

e The pasture is managed according to holistic principles; '

e Protected area includes tunnels and caterpillar tunnels; 26

e A mixed orchard is intercalated with vegetable plots to increase biodiversity and protection;

e Forest curtains are present;

e Collection and treatment system for grey waters from the farm;

e Educational centre and events area;

e A pond collects water for irrigation, creates a microclimate, increases biodiversity, and secures
water resources for the farm in case of drought;

e Another pond for intake, filtration, and biological treatment of roof water and grey waters from
the living area and vegetable washing and conditioning.

Contacts

R&D Institute for Permaculture (contact@institutuldepermacultura.ro)

Alex Tudose, Ionut Bddicd, Soil and Soul (contact@solsisuflet.ro)
Soil and Soul, https://solsisuflet.ro/

4.6 NEXTGEN WATER project - Wastewater use for irrigation

The European project NEXTGEN WATER tested various innovative technologies to treat industrial
wastewater with innovative technologies in order to obtain good quality water for reuse.

In Romania, the case study located at the regional water company Aquatim SA consisted of a feasibility
study for wastewater reuse. Three cases were investigated, and the wastewater reuse for irrigation in
the agricultural sector was the most feasible, especially if the wastewater treatment plants (WWTP)
in rural areas are able to incorporate a disinfection step. With Regulation (EU) 2020/741 on minimum
requirements for water reuse’” applying in Romania from 26 June 2023, there are clear quality parameters
regarding wastewater reuse for irrigation in agriculture.

124 conserve Energy Future. Biointensive Farming: Importance, Examples and Principles. Available at:
https://www.conserve-energy-future.com/biointensive-farming-importance-examples-principles.php

125 savory. A Framework for Managing Complexity. Available at: https://savory.global/holistic-management/

126 https://www.farmersfriend.com/p/gothic-caterpillar-tunnel?Size=14%27+x+25%27&Bow+Spacing=5-ft& Package=Standard

127 Regulamenul (UE) 2020/741 al Parlamentului European si al Consiliului din 25 mai 2020 privind cerintele minime pentru reutilizarea apei,
https://eur-lex.europa.eu/legal-content/RO/TXT/PDF/?uri=CELEX:32020R0741&from=Ro
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SCDA Lovrin, one of the locations investigated, has recorded measurements on droughts taking place in
the period when plants need the water most. As the area does not have an irrigation system in place,
and the WWTP Lovrin is under construction, the feasibility study showed that it is possible to reuse
the wastewater from WWTP Lovrin if a disinfection step is added and the construction is done having
in mind preparing water for reuse. The local municipality was very open to such practices, and even
proposed to treat the wastewater in such a way to obtain water good for bathing, as they plan to make
a swimming pool with cold water.

To unlock the potential of industrial wastewater reuse, it is crucial that any WWTP is designed bearing
in mind water reuse from the beginning, as well as in consultation with local stakeholders, to see which
purpose it would be best fit to.

Contacts

NextGen Water, https://nextgenwater.eu/demonstration-cases/timisoara/

Business Development Group, office@bdgroup.ro

4.7 GO-FRESH - Increasing freshwater availability by using subsoil
storage

The main goal of the GO-FRESH project, of which the “Freshmaker” is one of the pilot initiatives, is
to improve the use of existing fresh groundwater resources and to create new freshwater reserves,
thereby increasing regional self-sufficiency and reducing dependency on external freshwater supplies.
Research is already taking place on the theoretical feasibility of possible measures. Building on this
knowledge, the research aims to investigate which measures actually work in practice, and to analyse
whether such measures are economically feasible.

A reliable freshwater supply is considered one of the key issues for future development and sustainable
growth, as is mitigating the salinization of groundwater and soil. These challenges were affecting farmers
in the province of Zeeland, in the south-west delta of the Netherlands. To better manage the supply of
water throughout the year, a technique called “Freshmaker” was piloted, which infiltrates fresh water
via a drain at a depth of about 7 metres below surface, while at the same time removing saline groundwater
through a deeper-lying drain at 14 metres below surface. The existing, shallow freshwater lens from
which the farmer takes its irrigation water is thereby made more abundant. This technique could be
applied in coastal areas with shallow aquifers. The main pre-condition is the availability of sufficient
freshwater to infiltrate.

Improving the use of existing fresh groundwater resources and using different methods to create new
freshwater reserves is quite innovative and could be promising in other deltas in the world where freshwater
is becoming scarce (e.g. the Nile, the Mekong, and vulnerable islands).

Promising technologies researched as part of GO-FRESH:

Pilot: “The Freshmaker”, aquifer storage and recovery (through horizontal directional drilled wells);
Pilot “ASR-Coastal”, aquifer storage and recovery (through vertical multiple partially penetrating wells);
Pilot: “Creek Ridge Infiltration Test”, infiltration via drainage, utilising the potential of sandy creek
ridges for water storage;

Pilot: “Drains2Buffer”, optimising freshwater volume in shallow rainwater lenses. 2

128 pytch Water Sector, 2016. Arcadis and KWR develop investment decision tool for six fresh groundwater pilots worldwide. Available at:
https://www.dutchwatersector.com/news/arcadis-and-kwr-develop-investment-decision-tool-for-six-fresh-groundwater-pilots-worldwide
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Contacts

Gualbert Oude Essink, Expert Groundwater Management (Gualbert.Oudeessink@deltares.nl)

Deltares, www.deltares.nl/en

KWR Water Recycle Research, www.kwrwater.nl/en

Acacia Water, https://en.acaciawater.com/pq-29143-7-111917/pagina/home.html|
Water Buffer Foundation, www.waterbuffer.net

Wageningen University and Research, https://www.wur.nl/

4.8 AquaConnect - A climate-proof water system for the future

The water system in the Netherlands is under increasing pressure due to climate change, pollution,
and growing consumption of water. That means we need to make more efficient use of the available
water. In the AquaConnect programme, researchers collaborate with partners in the water sector in
developing a smart, circular water system.

Aq uaConnect «key technologies for safeguarding regional water provision in fresh water stressed deltas

WS, Fresh water

governance

WG, Digital water-grid
optimization

ciroular water systems

Brackish water

Salt water

Fig. 31 AquaConnect project schema.*?

The Netherlands experiences increasing threats to freshwater provision essential for ecosystems and
societal functioning, including industrial and agricultural production. AquaConnect develops new scientific
concepts for practices that can ensure the provision of future freshwater.

New key digital and chemical technologies, and innovative water governance approaches are developed,
that together form the base to design regional self-sufficient freshwater provision grids. Digital technologies are
local scale modelling and design tools that allow identification and use of unexploited water resources and
subsurface water storage. These are needed to design and operate new infrastructural grids, to match
water demand and supply. Physical-chemical treatment technologies will be developed and combined

129 source: https://www.wur.nl/en/project/aquaconnect.htm
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with existing technologies in order to enable use of brackish groundwater and wastewater treatment
plant effluents. Water quality targets will be defined from risk assessments of circular water systems,
considering technological and in-situ biological removal of emerging pollutants, and sustainable management
of sludges and brines.

Whilst closely working with stakeholders in four utilisation cases, due attention will be paid to societal
feasibility, and the value of freshwater for the regional economy. Special focus will be on how to dovetail
policy, legal, cultural change, and perception issues with the new technologies. Demonstration activities
aim for an international outreach programme, exporting technological approaches and sharing know-how
on system management, governance, and cultural change.3° 3!

Contacts

Dr Huub Rijnaarts, Professor, Wageningen University & Research (huub.rijnaarts@wur.nl)

Dr. Thomas Wagner, Researcher and Project leader, Wageningen University & Research
(thomas.wagner@wur.nl)

4.9 Landbouw op Peil - Devising new water management systems

Our climate is changing, and this has consequences for the management of groundwater and surface
water. That, in turn, has consequences for agriculture. Climate change means that water boards will
need to store more water during wet periods so that these reserves can be drawn on in periods of
scarce rainfall. Improved water storage is also needed to prevent problems downstream. The ‘Landbouw
op Peil’ project aims at improving water management, whilst maintaining a vigorous agricultural
sector in the future.

The eastern part of the Netherlands is made of higher, free-draining sandy soils. This area will increasingly
become subject to both extremely dry and very wet periods. In the ‘Landbouw op Peil’ project, financially
supported by the European Union, five water boards, three provinces, the Ministry of Economic Affairs
and the agricultural sector joined forces to find out which practical measures could be employed to
make the water system climate-proof. This practical research was carried out together with 15 agricultural
enterprises which made their land available for research and experiments in water recycling, cropping,
soil, and operational management. The project brought forward important information for farmers,
water boards and the provinces, about the links between agricultural and water management measures
and their practical applicability.!3?

130 \Wageningen University and Research, 2021. AquaConnect. Available at: https://www.wur.nl/en/project/aquaconnect.htm.

131 Wageningen University and Research, 2023. Making optimum use of each drop of water. Available at:
https://www.wur.nl/en/news-wur/show-home/making-optimum-use-of-each-drop-of-water.htm.

132 Netherlands Water Partnership, 2019. Water and Agrifood: An Integrated Approach. Available at:
https://www.dutchwatersector.com/sites/default/files/2019-06/Portfolio%20Water%20and%20Agrifood.pdf.
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Contacts

Aequator Groen & Ruimte, www.aequator.nl (marts@aequator.nl)

Wageningen University Livestock Research,
https://www.wur.nl/en/research-results/research-institutes/livestock-research.htm

De Bakelse Stroom, https://www.debakelsestroom.nl/

District water board Vechtstromen, https://www.vechtstromen.nl/projecten/samenwerking/internationaal/
District water board Rijn en Ijssel, https://www.wrij.nl/

District water board Drents Overijsselse Delta, https://www.wdodelta.nl/

Province of Overijssel, https://www.overijssel.nl/

LTO Nord, https://www.Itonoord.nl/

Ministry of Economic Affairs,
https://www.government.nl/ministries/ministry-of-economic-affairs-and-climate-policy

4.10 Ridder - Greenhouses with cutting edge technology

Food security and safety is vital for maintaining equitable societies and environmental health. Re-
source-intensive food production disrupts the delicate balance between environmental sustainability
and the ever-growing need for nourishment. While greenhouses have brought about a revolution in
terms of growing food, they can be very resource intensive. However, with the aid of technological
advancements, we can transform the greenhouse into a sustainable, environmentally friendly, and
highly efficient method of growing food.

ZEN-NOH, an organisation of over 1,170 agricultural cooperatives and federations, has established innovative
Yume Farms (“dream farms”) with advanced technologies, to demonstrate effective greenhouse cultivation.
These farms are setting an example in managing greenhouses while improving the income of Japanese
growers and leading the way in terms of sustainability. The Yume Farm in Saga even includes a sustainable
system that captures and re-uses surplus heat energy and CO2 from a nearby garbage factory.

Fig. 32 A ZEN-NOH greenhouse using Ridder technology.*

133 Source: Supplied by Ridder.
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By employing systems such as Ridder FertiMiX for precise irrigation and fertilisation and CX500 for com-
prehensive climate and energy management, very high yields are achieved with few resources. Ridder’s
FertiMiX system, an automated dosing system to manage irrigation and fertilisation, helps achieving
optimal crop productivity and plant health easily and efficiently. Taking into account the specific needs
of the crop, nutrition and water are precisely dosed to the plants, reducing substantially fresh water
and nutrient use. At the Yume Farm in Saga, Ridder’s CX500 process automation is used to manage all
climate, irrigation, and energy processes, making these complex processes easy to control.

The bold integration of technology in the production process has managed to help yield more crop per
drop, with an impressive 4 litres of water and fertilisers used per kilogram of tomato — instead of the
traditional 250 litres. Moreover, the high yields have propelled Saga to the first place in Japan in terms
of productivity, with a production rate four times the Japanese average.

Contacts

Koen van Woudenberg (k.vanwoudenberg@ridder.com)

Ridder, www.ridder.com

4.11 NPI Water Storage - Water whenever and wherever you need it

Around the world, we are nowadays faced with water scarcity. Groundwater level is dropping and
declining in quality, therefore needing more treatment. We are also faced more frequently with periods
of drought, alternating with heavy rainfall in short periods of time. To capitalise on those periods
of heavy rainfall, water collection is essential. NPl Water Storage have developed a range of water
storage solutions that are modular, always customised, and can be installed in almost any location in
the world.

The Dutch company NPI Water Storage excavated a basin of 20.000 m:next to a holiday park in the Zeeland
province. The basin stores both rainwater and purified flush water from the holiday park, which is then
reused on the property. However, in times of drought, farmers in the immediate vicinity can also use
the stored water on their arable plots. The challenge of the project was in the size and unusual shape
of the basin. To limit the number of metres to be welded on site, two prefabricated panels of FPP film
were installed.

Fig. 33 Water basin installed by NPl Water Storage in Zeeland.***

134 source: https://npiwaterstorage.com/projects/basin-for-a-sustainable-water-management-project-the-netherlands/
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In Portugal, where surface water is often scarce in the summer, NPI installed a tank collecting water
that flows in the property, for later use. Water from the tank is used to irrigate the farm’s nearly 10ha
of “Péra Rocha”, a Portuguese variety of pear.

NPI also installed tanks for the forest nursery of Jamy in Poland, which grows oaks, pines, and spruce
trees, before planting them in the forest. The water tanks are filled automatically with water from a
well. An irrigation system is connected to the tanks, enabling sprinkler irrigation between April and September.
In May, the sprinkler installation is also running, to protect the seedlings and small trees against frost.
The whole system is automatic, and the tanks are covered with tensioned anti-algae covers, to protect
the water from contamination.

Fig. 34 NPI water tanks in Jamy, Poland.*3

NPI storage systems can be installed in a variety of markets and contexts, at varying scales from small
dairy farms to large turnkey greenhouses. Due to the high quality of the metal tanks, long-term maintenance
costs for customers are kept low. Installations are also possible worldwide, even in the most remote
locations, from mountains to deserts and jungles.'*®

Contacts

Arjen van Dijk, Director, (dijk@npibv.com)

https://npiwaterstorage.com/projects/

135 Source: https://npiwaterstorage.com/projects/two-tanks-for-the-irrigation-of-a-forest-nursery-poland-2/
136 NPI| Water Storage. Projects. Available at: https://npiwaterstorage.com/projects/
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Annex 1: Institutional cooperation - A Dutch success story

The Task Force Agricultural Water Management (Deltaplan Agrarisch Waterbeheer - DAW) and the
Netherlands Water Partnership (NWP) are examples of partnerships that epitomise the Dutch commitment
to comprehensive and collaborative water and soil management strategies. These two entities, although
distinct, synergistically contribute to the overarching goal of sustainable agriculture and water utilisation,
both domestically and internationally.

At the heart of these partnerships lies the shared recognition of the interconnectedness of water management,
agricultural practices, and global food security. The DAW, initiated by LTO Nederland and the Union of
Water Boards in 2013, targets the water challenges of farmers.?*’ It gathers agricultural entrepreneurs,
water managers, and public bodies to collaboratively address water challenges; over the years, water
boards, drinking water companies and the Ministries of Infrastructure and Water Management, and
Agriculture, Nature and Food Quality have also joined the initiative.

In addition to promoting water quality, the DAW also focuses on the improvement of soil quality and
the reduction of desiccation, flooding, waterlogging, and soil subsidence. The DAW’s membership was
15,000 strong in 2019, with farmers from 52,233 farms participating in over 450 projects. The DAW'’s
voluntary but not optional philosophy empowers farmers to voluntarily adopt practices that enhance
water and soil quality, while maintaining their intrinsic motivation, showcasing their commitment and
avoiding the resentment that can sometimes occur when faced with mandatory measures. Due to its
voluntary nature, the DAW fits the perspective of an enterprising society, in which intrinsic motivation
is an important driving force.

On the other hand, the Netherlands Water Partnership (NWP) serves as a bridge between Dutch expertise
in water, agriculture, and aquaculture and regions worldwide grappling with water scarcity and food
security. The NWP’s strategic alliances with organisations such as the Netherlands Food Partnership,
Dutch Ministry of Agriculture, and Nature and Food Quality, amplify the reach of Dutch knowledge and
practices. The NWP facilitates partnerships, knowledge exchange, and innovation to address global
water and food security issues, for example:

in 2021, NWP launched the Water for Food Programme with support from the Dutch Ministry
of Agriculture, Nature and Food Quality, to stimulate and facilitate the Dutch water sector
and agrifood partners to develop business cases within the water for food nexus.

In 2022, the Netherlands Food Partnership (NFP) and NWP partnered up to strengthen the
cooperation of the Dutch Saline Water and Food Systems sector in the international context
to address the challenge of salinity. This is how the Saline Water and Food Systems Partnership
was established, with the aim of addressing the challenge of salinity in Low- and Middle-In-
come Countries (LMICs).

the NWP also hosts the Secretariat of the Nutrient Platform, which strives to close the nutrient
cycle and create a sustainable market for recycled nutrients. Corporations, knowledge institutes,
and government actors cooperate to promote nutrient recycling, create awareness on nutrient
issues, and develop markets for recycled nutrients.

Both the DAW and NWP contribute to the holistic management of resources. The DAW's grassroots
engagement with farmers facilitates the implementation of practical measures that improve water
management on individual farms, contributing to enhanced soil quality, reduced flooding, and better
water utilisation. Simultaneously, the NWP capitalises on the expertise of the Dutch water and agriculture

137 Deltaplan Agrarisch Waterbeheer. Task force Agricultural Water Management. Available at:
https://agrarischwaterbeheer.nl/content/task-force-agricultural-water-management
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sectors, transforming this knowledge into impactful solutions for regions with unreliable water supplies or
salinized land across the world. Both entities recognize that sustainable change stems from co-creation
and motivated engagement, where farmers willingly adopt measures that benefit their operations and
the environment.

This collaborative approach to water management easily extends beyond borders, due to the engagement
fostered by the NWP. The Romanian-Netherlands Water Partnership,'*® which operates under the NWP
umbrella, showcases how this collaborative approach transcends national boundaries. By showcasing
Dutch expertise and facilitating meaningful exchanges between the Dutch and Romanian water sectors,
this partnership demonstrates the potential for shared knowledge to create a far-reaching impact.

138 Dutch Romanian Network. Romanian Netherlands Water Partnership. Available at:
https://www.dutchromaniannetwork.nl/leden/romanian-netherlands-water-partnership/

-67 -






