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Disposal:

* Background
* Status quo
* Crop rotation —why?
* Crop rotation how?
— companion planting
— mulching
* Some cases
* Soil health in organic greenhouse
* Ongoing project:

Organic cultivation below greenhouse at Norwegian conditions.
Experimental work with new beds so far...
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Background

New EU regulation on organic farming

2013 EGTOP report about protected cropping: Concern about intensive organic greenhouse production and external
inputs.

« 2018 Regulation (EU) 2018/248 of the European Parliament and the Council of 30 May 2018 on organic production
and labelling of organic products and repealing Council Regulation (EC) No 834/2007

e 2022 Regulation into function for new producers

« 2032 Dispensation stops for growers cultivation in determinated beds if they had this practise certified before 14th of
June 2018 (Norwegian growers)

Most important changes for organic greenhouse production:

e Cultivation in determinated beds stops except for plants sold together with a pot
e Crop rotation is required
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Status quo

Greenhouse and covered area/controlled climate
* 60 Debio certified organic growers in Norway (2018)
* 65 acres inclusive 2,4 acres during transition
and 5,8 acres biodynamic (2020)
* Few intensive & high-tech
* Some concern about constructions in greenhouse buildings
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Responce to new regulation:

o~
 Adaption to new regulation @ @

* Innovative approach

 Concentration on transplants, @

e Concentration on flowers or herbs
e Retirement

* |Importation from abroad @
* Conversion to conventional production
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Crop rotation — why?

e Keystone in organic farming

* Prevention of pest and disease

* Nutrient availability in different soil levels
* Several uses

Botanical families in greenhouse cultivation:
e Solanaceae (tomato, pepper, aubergine),
* Cucurbitaceae (cucumber, melon, squash)

» Asteraceae (a wide range of lettuce)
* Apiaceae (parsley, coriander)

* lamiaceae (thyme, mint, basil, sage)
 Montiaceae (winter purslane)
 Valerinaceae (winter lettuce)
 leguminaceae (pea, bean, clover)
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Crop rotation - an example

Compost barn
* Winter: Animals and fallow — summer: tomato or squash

Challenges

* Compost process not sufficient effective
 Compost pH too high

* Must include legumes

e Seed sprouting was hampered
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Polyculture.
Designed for French greenhouse
production.

Conclusions from the French project:

e Lesser pressure from pests and disease
* Need for marketing of new products
* Need for sale channels for niches

5 year crop rotation with 3 species in companion planting. Designed for directly sale. Lefévre & Navarrete, 2021

5 year crop rotation designed for wholesale. Lefévre & Navarrete, 2021
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Companion planting and crop rotation - designed for Danish greenhouse

Winter lettuce

* 1) Tomato/ pea
* 2 )Spinach/ moustard/ lettuce
e 3) Lettuce/ cale

Conclusions from the Danish project:
* Peas needed more light

* Peas got infested of aphids

* Yield of tomatoes was acceptable

Spinach sprouting in unheated greenhouse in October
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Transfer Mulching

Figure from Hauenstein i Hauenstein m.fl., 2021.
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Grenhgj Gartneri
Part of DK plant
(Danish experience)

Martin Petersen: It is important with a diversity of fungy
and bacteria — nothing to be afraid of.
Organic cultivation implies the opposite of sterility.






Gartneri Redmose.
Biodynamic certified.
(Danish experience)

Endrik Maat: A lot of things are possible
even during wintertime in a non-heated
greenhouse. Radish and spinach are my

bestsellers.






New zealand spinach and winter purslane

Transfer mulch under tomato plants
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De Haes Gartneri

Soil health in organic greenhouse

* Bringing / creating organic growing media
into greenhouse is expensive.

Sjpholt Gartneri
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Complexity of Soil health
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Soil health e.g.measured by quality criterias

Components in our experiment:

Dry matter analysis From Spurway analysis: Microbial biomass activity and
Porosity pH groups of organisms
Density Electrical conductivity Weed seeds

Nutrients and dynamic Turn-over and C:N

Haneys index:

Respiration, plant available N,
transformed C, koncentration of C

Comprehensive Assessment of Soil Health(CASH):

Porosity, density, pH, P, K, micronutrients, = Nematode population, weed,

aggregate size, crust heavymetals a.o. active carbon, SOM, transformed

and infiltration a.o. cellulose, potential for N uptake
a.o.

«License to soil» 10 indicators for field use
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Experimental work so far...

* Background
* Trial lay out

* Trial results so far
- cucumber in 2022
- tomato in 2023

Cucumber varieties: Bonbon + Topvision

2,5 plants per m2

Bed x 3: 5,2 m3

Fertilisation: OPF 7-2-3

Biological control: Swirski mide a.o. if necessary

1.Compost 2.Biorest ____________3Pext Second trial

27 % compost, 63% soil 10 % charcoal 27% biorest, 63 % soil, 10 % 27% peat, 63 % soil, 10 % charcoal Grafted plants
charcoal Ungrafted plants
Without cover Without cover Without cover
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Soil biota activity measured by respiration

Soil Test - Solvita Field Soil Test - for measuring soil CO2 respiration

Solvita® — basic field test CO2 test — indicates by colour the level of fungies and bacteria (mg CO,-C/kg)
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https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fsolvita.com%2Ffieldtest%2F&data=04%7C01%7Csusanne.friis.pedersen%40norsok.no%7C0ddd1f275cce47f9e65308da00ffffee%7C4f86d8a43af7411da231cc8502184f69%7C0%7C0%7C637823396766479911%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=rjLEXHHbMlCq28yMW%2BArYQEoe9gLAilQVWxX9fYUXKg%3D&reserved=0

Relationship fungy and bacteria

Microbial Biomass Soil Testing Kits & Equipment USA | microBIOMETER®

Unit : mg microbial carbon pr g soil, F/Bi % og B i %
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https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fmicrobiometer.com%2F&data=04%7C01%7Csusanne.friis.pedersen%40norsok.no%7C0ddd1f275cce47f9e65308da00ffffee%7C4f86d8a43af7411da231cc8502184f69%7C0%7C0%7C637823396766479911%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=D%2Fgl%2Fe9X8f7yG0LP86HfMIhKuOFCY%2BE1l19ammKC6Dc%3D&reserved=0

Microbioal activity by degradading soil organic matter (SOM)

Measuring % degradationin a
period (1,2,3 weeks)

Bait lamina sticks terra protecta

GmbH // Blro fir
Okosystembewertungen (terra-
protecta.de)

Figure from
https://kids.frontiersin.
org/article/10.3389/fry

(v m.2020.547630
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https://eur03.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.terra-protecta.de%2Fen%2Fbait_strips.html&data=04%7C01%7Csusanne.friis.pedersen%40norsok.no%7C0ddd1f275cce47f9e65308da00ffffee%7C4f86d8a43af7411da231cc8502184f69%7C0%7C0%7C637823396766479911%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=w9ncCrFZvyaEtBYsYVg2UugvLUJS6PfKbCLCOCJ1TmQ%3D&reserved=0
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Elements from «The license to soil» (Jordlappen)

1. Soilstructure

2. Soil texture

3. Content of mull

4. Transformation of organic matter
5. Soil compaction

(6. Water infiltration

7. Plant growth

8. Roots and soilbiota

9. Biological nitrogen immobilization
10. Earthworms)
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Read more:

Vekstskifte og plantenaering i gkologisk veksthusdyrking (orgprints.org)

VINTERDYRKING | DRIVHUS (orgprints.org)

Grgnnpoding av tomat og agurk (orgprints.org)

Bakkekontakt i veksthuset @ Agropub

Veksthusbygg for dyrking direkte i bakken @ Agropub
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https://orgprints.org/id/eprint/43359/1/Faginfo%202%20vol%206%20Vekstskifte%20og%20planten%C3%A6ring%202021.pdf
https://orgprints.org/id/eprint/38701/1/Faginfo%204.%202020.%20vol%205.%20Vinterdyrking%20i%20drivhus.pdf
https://orgprints.org/id/eprint/42705/1/Faginfo%201%20vol%206%20gr%C3%B8nnpoding%202021.pdf
https://www.agropub.no/fagartikler/bakkekontakt-i-veksthuset
https://www.agropub.no/fagartikler/veksthusbygg-for-dyrking-direkte-i-bakken

www.nhorsok.no




