Organic-PLUS D4.1 Current use and legal status of livestock contentious inputs

page 1

Organic-PLUS
Deliverable 4.1, Current use and legal status of livestock
contentious inputs
Version 1.11, 31 October, 2018

Versions
Version: 1.0 (August 2018) Draft led by Massimo De Marchi
Version: 1.11 (31 October 2018) Text with feedback from all WP4 LIVESTOCK participants.
Funding
This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No [774340]

10

2.3

Versioni

2.3.1

Sigillo e logotipo verticale
Per una maggiore versatilità è disponibile anche la versione verticale di sigillo e logotipo da utilizzare nel
caso non sia possibile l’uso della versione orizzontale. Anche in questo caso la singola parte (A) viene
usata per determinare la distanza tra sigillo e logotipo.

A

2.3.2

Logotipo orizzontale
È possibile utilizzare il solo logotipo nella versione orizzontale qualora la dimensione del sigillo dovesse
risultare più piccola delle dimensioni minime consigliate (vedi 2.5.1) o, nel contesto, la riproduzione del
sigillo potesse risultare pleonastica e ridondante.

Organic-PLUS D4.1 Current use and legal status of livestock contentious inputs

page 2

Project Details:
Programme: H2020, SUSTAINABLE FOOD SECURITY – RESILIENT AND RESOURCE- EFFICIENT
VALUE CHAINS
Call topic: SFS-08-2017, (RIA) Organic inputs – contentious inputs in organic farming
Project Title: Pathways to phase-out contentious inputs from organic agriculture in Europe
Project Acronym: Organic-PLUS
Proposal Number: 774340-2
Lead Partner: Coventry University, Centre for Agroecology, Water and Resilience
Time Frame: 01/05/2018 – 31/04/2022

Authors:
Massimo De Marchi, Carmen L. Manuelian, Federico Righi, Giulio Grandi, Sara Burbi, Mauro
Penasa, Rosann Johanssen
Deliverable Details:
WP: 4 LIVESTOCK
Task(s): 4.1: Determine the current extent of the use of these contentious inputs across
Europe
Deliverable Title: D4.1 Current use and legal status of livestock contentious inputs
Lead beneficiary: UNIPD
Involved Partners: CU, UTH, UoH, CUT, L&F, ETO, NORSØK, SLU, UNIPR, ABioDoc, SA, FORI,
ORC
Deadline for delivery: month 6, 31/10/2018
Date of delivery: 31/10/2018

10

2.3

Versioni

2.3.1

Sigillo e logotipo verticale
Per una maggiore versatilità è disponibile anche la versione verticale di sigillo e logotipo da utilizzare nel
caso non sia possibile l’uso della versione orizzontale. Anche in questo caso la singola parte (A) viene
usata per determinare la distanza tra sigillo e logotipo.

A

2.3.2

Logotipo orizzontale
È possibile utilizzare il solo logotipo nella versione orizzontale qualora la dimensione del sigillo dovesse
risultare più piccola delle dimensioni minime consigliate (vedi 2.5.1) o, nel contesto, la riproduzione del
sigillo potesse risultare pleonastica e ridondante.

Organic-PLUS D4.1 Current use and legal status of livestock contentious inputs

page 3

Table of Contents

1.

Summary ............................................................................................................ 5

2.

Introduction ........................................................................................................ 6
2.1

Main statistical findings for organic livestock farming in the EU ............................ 7

2.2

Norway organic livestock farming situation ........................................................... 9

3. Review of organic livestock farming research situation and potential alternatives
to the use of antibiotics, antiparasitics and synthetic vitamins ................................. 11
3.1

Bibliometric of organic livestock farming research .............................................. 11

3.2

Literature review on vitamins.............................................................................. 12

3.3

Literature review on microbicides (antibiotics and antiparasitics)........................ 13

4. Development and validation of a multilingual questionnaire to detect
contentious inputs in organic livestock farming across Europe ................................. 15
4.1

Introduction ........................................................................................................ 15

4.2

Materials and Methods ....................................................................................... 15

4.3

Results of validating the questionnaire................................................................ 17

4.4

Summary ............................................................................................................ 17

5.

Experts’ and stakeholders’ engagement............................................................ 19
5.1

Academic experts................................................................................................ 19

5.2

Stakeholders ....................................................................................................... 19

6. Discussion and conclusion for contentious inputs use in organic farming in
Europe ...................................................................................................................... 20
7.

References ........................................................................................................ 21

8.

Annex I Bibliometric and literature review methodology .................................. 22

9.

Annex II Questionnaire for the survey study ..................................................... 24

10.

Annex III Additional information from Norway.............................................. 27

Organic-PLUS D4.1 Current use and legal status of livestock contentious inputs

page 4

List of Figures
Figure 1. Map of participating countries in the “mapping task” and partners involved in WP4LIVESTOCK............................................................................................................................. 8
Figure 2. Share of organic livestock in all livestock by country ............................................... 9
Figure 3. Comparison of age distribution of farm managers in the organic and non-organic sector
in the EU-28 in 2013 (European Commission, 2016) ............................................................ 10
Figure 4. Annual scientific production in organic livestock farming. ..................................... 14
Figure 5. Authors’ weighted keywords network including the 20 more recurrent keywords for
livestock organic farming using the bibliometric package of R software ............................... 14

List of Tables

Table 1. Evolution of animals (heads) under organic production in the EU-28, 2015 (European
Commission, 2016)................................................................................................................ 9
Table 2. Number of organic livestock per livestock species in Norway 2017, and percent of
organic livestock of the total number of livestock................................................................ 11
Table 3. Main information data obtained with bibliometrix package of R using as keywords
(and combination of them): Organic, Livestock, Farming, Husbandry, Animal in the Web of
Science (http://www.webofknowledge.com)
13

Organic-PLUS D4.1 Current use and legal status of livestock contentious inputs

page 5

1. Summary
The organic livestock sector in the European Union has been experiencing a fast growth in
recent years. The most important species reared organically, with the exception of poultry which
is by far the greatest one, are sheep (42%) and cattle (34%), followed by pigs (9%) and goats
(7%). The largest producer of organic cattle is Germany. Austria is the one with the greatest
number of organic dairy cows. Organic pig production is mainly in Denmark and that of organic
poultry in France. Organic sheep production is mainly in the United Kingdom, and goat organic
production is mainly located in Greece.
Organic production and labelling of organic products in the European Union are regulated by
the Regulation (EU) 2018/848 of May 30, 2018, and although the principles for organic farming
seem easy to follow, the regulation is comprised of several exceptions since sometimes a
compromise has to be taken to ensure animal health and welfare. To help in fully achieve the
principles of organic livestock farming, effective alternatives for the use of synthetic vitamins,
anti-infective and immune-stimulators, and bedding materials have to be examined and
developed.
The lack of the availability of statistical information about the use of synthetic vitamins,
antibiotics, antiparasitics and conventional bedding materials (straw) supports the need for
conducting a survey among organic livestock farmers to get a more accurate picture of the use
of these contentious inputs in the organic livestock sector.
A bibliometric review revealed that 306 articles have been published focusing on organic
livestock farming since 1993. The country with most papers published in this area is Germany
with 50 articles, followed by Denmark with 29 articles. Within the top 10 authors’ keywords,
only the term ‘cattle’ appeared as an indicator of the species studied. None of the other species
farmed organically was used as a keyword within the 10 most used keywords. Only about 60%
of the scientific papers has been published in journals of the 1st and 2nd quartile of the relevant
subject area, which suggests the need for offering high-quality research on that topic.
A literature review on potential plant alternatives to the use of synthetic vitamins, antibiotics
and antiparasitics is being conducted to support the further activities within the Organic-PLUS
project, notably the selection of components to be tested in in-vitro studies.
In order to compare the academic production and the degree of interest on the “contentious
inputs” theme in organic livestock farming with the farmers perception and understanding of
these issues and how they face them, an on-line questionnaire comprised of 36 questions
divided into 6 sections has been developed. The same questionnaire should allow to gather
information about the current contentious issues, the use of alternative allopathic products
(vitamins, antibiotics and antiparasitics) and bedding materials across the EU and bordering
countries. The questionnaire has been developed in English and translated to 2 languages to
carry-out a multi-country analysis including Denmark, France, Germany, Greece, Italy, Norway,
Poland, Spain, Sweden, United Kingdom and Turkey. The questionnaire in English, Italian and
Spanish has been validated by a pilot study including 3 farms (one in each country). The target
population of the survey is the one of farmers following organic livestock production principles
in those countries that will receive the questionnaire by e-mail or will be contacted by telephone
or in person, with a maximum of 4 contacts.
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2. Introduction
Organic production and labelling of organic products in the European Union are regulated by
the Regulation (EU) 2018/848 of 30 May 2018, where organic production is defined as “the use,
including during the conversion period […], of production methods that comply with this
Regulation at all stages of production, preparation and distribution” (Regulation (EU)2018/848).
Livestock organic production shall comply with the following principles:
- use of animal breeds with a high degree of genetic diversity and capacity to adapt to local
conditions, along with considering their breeding value, longevity, vitality and resistance
to disease or health problems;
- livestock production site-adapted and land-related;
- animal husbandry to enhance the immune system and natural defence against diseases;
- regular exercise and access to open air areas and pastures;
- feed composed of organic feed from agricultural ingredients of organic production and
natural non-agricultural substances;
- products obtained from animals raised on organic since birth or hatching.
The regulation allows to rear in the same holding animals in organic and in-conversion, and
in non-organic if they are clearly split and effectively separated, and, in the case of non-organic
livestock, if it involves different species than the ones in organic.
Regarding feeding, even though minerals, trace elements, vitamins or provitamins have to
be of natural origin, products of non-natural origin can be used if no alternatives are available.
Moreover, non-organic spices, herbs and molasses can be used when they are produced or
prepared without chemical solvents and limited to 1% of the feed ration (annual percentage in
feed dry matter).
Regarding health care, chemically synthesised allopathic veterinary medicinal products are
prohibited for preventive treatment, along with substances to promote growth or production
and hormones or similar to control reproduction; however, immunological veterinary medicinal
products may be used. The first option for the veterinary treatment should be phytotherapeutic
and homeopathic products, as well as minerals and nutritional additives allowed for organic
production. However, when chemically synthesised allopathic medical products (including
antibiotics) are prescribed, the withdrawal period should be twice of the withdrawal period
adopted in conventional farming and at least 48 hours. Moreover, if an animal receives more
than 3 courses of treatment with those chemically synthesised allopathic meds within 12
months, or more than 1 course if the productive lifecycle is <1 year, the treated animal (and
their products) cannot longer be considered organic and should undergo a conversion period in
order to be considered organic again.
Therefore, even if the principles for organic farming seem easy to follow, several exceptions
result and sometimes a compromise has to be taken to ensure animal health and welfare. To
help achieve the principles of organic livestock farming, effective alternatives for the use of
synthetic vitamins, anti-infective and immune-stimulators, and bedding materials have to be
examined and developed.
The Work Package 4- Livestock (WP4) of the Organic Plus European project will investigate
the use of contentious inputs in organic livestock farming sector, carrying out a survey among
livestock organic farmers and a review of synthethic vitamins, antimicrobial and bedding
materials alternatives for organic production, and provide scientific evidence of their efficiency
and effect on animal derived products. The countries and research centers involved in WP4 are
represented in Figure 1.
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Figure 1. Map of participating countries in the “mapping task” and partners involved in WP4LIVESTOCK.
The aims of this report are (i) to summarize the most relevant statistics on organic livestock
farming in the EU available at Eurostat in terms of amount of animals reared organically by
species and countries; (ii) to highlight the lack of scientific papers on livestock organic farming
and detect the most productive countries in terms of published papers; (iii) to set the
foundations for the literature review of potential plant alternatives to the use of synthetic
vitamins, antibiotics and antiparasitics in organic livestock farming; and (iv) to develop and
validate a questionnaire for organic livestock farmers to detect contentious inputs in organic
livestock farming across Europe.
2.1 Main statistical findings for organic livestock farming in the EU
The organic sector in the European Union has been experiencing a fast growth in recent
years. Data registered at Eurostat in 2015 (Table 1) indicates that the most important species
reared organically, with the exception of poultry, are sheep (42%) and cattle (34%), followed by
pigs (9%) and goats (7%) (European Commission, 2016).
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Table 1. Evolution of animals (heads) under organic production in the EU-28, 2015 (European
Commission, 2016).

Pigs showed the lowest shares probably due to the difficulties to obtain organic feeds (i.e.
internal supply and organically certified external supply), and the resulting high price for
consumers. The greatest shares refer to ruminants (Lernoud and Willer, 2017). Between 2007
and 2015, the greatest increase was observed in the poultry sector (+108%), partly to the high
demand for eggs, followed by beef and dairy cattle (+58%), pigs (+46%), sheep (+35%) and goats
(+15%) (Lernoud and Willer, 2017). Moreover, organic milk production has almost doubled since
2007, from 2.7 to 4.7 million metric tons (Lernoud and Willer, 2017).
As shown in Figure 2, referring to the EU-28 in 2016, Austria had the largest shares of 'sheep
and goats' (34.3% of total sheep and goat production) and pig (2.32%) organic production and
the second greatest share of organic bovines (20.7%) after Latvia (22%) (Eurostat, 2017).

Figure 2. Share of organic livestock in all livestock by country (% of number of heads). Retrieved
from Eurostat (2017).
The document elaborated by the European Commission on organic production (European
Commission, 2016) reported that the largest producers of organic cattle are Germany, France,
Austria, the United Kingdom, Sweden, Italy, the Czech Republic and Spain. Moreover, Austria
(171 000 heads), Germany (150 000 heads), the United Kingdom (127 000 heads) and France
(113 000 heads) are the ones with the greatest number of organic dairy cows. Organic pig
production is mainly in Denmark (260 510 heads), France (219 812 heads) and Germany (190

Organic-PLUS D4.1 Current use and legal status of livestock contentious inputs

page 9

471 heads). The organic pig sector still holds a very minor share in the European pig market.
Ovine organic production is mainly in the United Kingdom (868 554 heads), Italy (785 170 heads),
Greece (609 616 heads), Spain (600 000 heads) and France (450 000 heads). Greek and Italian
ovine production is oriented towards cheese manufacturing, while the United Kingdom and
Spain are focused on meat production. Goat organic production is concentrated in Greece (344
479 heads), Italy (100 852 heads), France (72 542 heads) and Spain (69 448 heads). The organic
poultry sector has registered a 14% yearly increase between 2005 and 2015 and is currently led
by France with >13 million animals, of which about 30% are laying hens.
In terms of demographics, it is important to notice that the age distribution of farm managers
between organic and non-organic farms in Europe is quite different, being the former younger
than the latter (Figure 3). This could suggest that a greater number of organic farmers could be
able to have access to the internet and participate in an online survey. This will be reviewed
later with the support of the demographic data that will be collected during the survey.

Figure 3. Comparison of age distribution of farm managers in the organic and non-organic sector
in the EU-28 in 2013 (European Commission, 2016)
2.2 Norway organic livestock farming situation
A total of 488,058 animals were registered as organic in 2017, which is the 31% of the animal
production in Norway (Table 2). Laying hens was the animal production with the greatest
percentage of animals reared organically (6.1%), followed by beef cows (5.0%). On the other
hand, pigs, broilers, and other poultry productions showed the lowest percentage. Those data
agreed with the European statistics reported in 2.1.
There are no registrations about the use of synthetic vitamins, antibiotics, antiparasitics and
conventional bedding materials (straw) in organic livestock production in Norway that is specific
for organic production.
Regarding antibiotics, Debio (Bjørkelangen, Norway) did a survey in 2017 about practice in
organic cattle production (Debio, 2017). They got answers from 229 producers where 109 of
them had dairy cows and 120 had beef cattle. Among other things, Debio asked if the producers
had used antibiotics in treatment the last calendar year: 115 answered yes and 108 answered
no. They also asked if the producers had used any homeopathic medicines in treatment the last
calendar year: 22 answered yes and 194 answered no. Norsøk (Tingvoll, Norway) asked the
organic broiler chicken producers in Norway about use of antibiotics first for 2012-2015 in 2016
(Sørheim, 2016), and then for 2016-2017 in 2018 (data not published). There are only four
producers of organic broiler chicken in Norway and only one of them used antibiotics one time
between 2012 and 2017. Any of these studies covered the use of antiparisitics for organic
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livestock in Norway.
Table 2. Number of organic livestock per species in Norway 2017, and percent of organic
livestock of the total number of livestock.
Livestock
Dairy cows
Beef cows
Other cattle
Cattle in total
Pigs
Sheeps
Goats
Laying hens
Broiler chickens
Ducks, geese, turkeys
Total

Organic number 2017
8340
4141
17 450
29 931
3474
49 237
1544
264 146
98 646
11 149
488 058

% organic of total 2017
3.8
5.0
3.1
3.5
0.6
4.4
2.6
6.1
0.2
1.8
31.1

The production of organic grains revealed that probably most of the organic farmers that use
straw as bedding for animals have to use mostly conventional straw, because there is very little
production of organic grains in Norway and therefor very little access to organic straw from
organic grain production. Only 1.2% of the total Norwegian grain production in 2016 was organic
(Bye et al., 2017).
In Norway only Felleskjøpet (Oslo, Norway) produces organic concentrates for cattle, sheep,
pigs and poultry. Organic farmers in Norway who buy and use organic concentrates buy these
from them. They use the same types and amounts of synthetic vitamins in organic concentrates
as they use in conventional concentrates. They do not add “natural vitamins” since this is known
to be exposed to oxidation by mixing with minerals and heat treatment (as is the case for the
concentrate). For example, the concentration of synthetic vitamins in concentrate for dairy
cows, both the organic and the conventional, per kg concentrate is vitamin A: 5000 IE, vitamin
D: 2000 IE, and vitamin E: 80 mg. Other than concentrates, there are several supplementary feed
or vitamin- and mineral mixtures that are allowed for organic livestock in Norway. These
mixtures also usually contain synthetic vitamins. And they have different kinds of mineral stones
with vitamins.
The lack of statistical information about the use of synthetic vitamins, antibiotics,
antiparasitics and conventional bedding materials (straw) exposed in this section regarding
Norway, applies also for all the other countries involved in the Organic Plus project. That
supports the need of conducting a survey among organic livestock farmers to get a right picture
of the use of these contentious inputs for organic livestock.
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3. Review of organic livestock farming research situation and potential alternatives to the
use of antibiotics, antiparasitics and synthetic vitamins
Lately organic farming has become a trending topic, but do we have research that supports
that “new” farming approach on livestock? When did it start? Which are the countries that have
worked the most on that topic? To obtain an overview of the research developed on organic
livestock farming a bibliometric review has been done.
3.1 Bibliometric of organic livestock farming research
The analysis was carried out with the package “bibliometrix” (Aria and Cuccurullo, 2017) for
R v. 3.4 software (R Core Team, 2018) (see Annex I). The bibliographic search was done on Web
of Science (http://www.webofknowledge.com) using as keywords (and combination of them):
Organic, Livestock, Farming, Husbandry, Animal. The selection was done based on the title and
the abstract to include only papers that really deal with organic livestock (see Annex I).
Table 3 summarises the output of the research. Only 306 papers between 1993 and early
2018 compiled the selection criteria, even if it was a broad one. The annual growth rate was
1.70%, with a clear increased tendency in the last years as shown in Figure 4. The increasing in
published papers seems to follow the increasing interest for organic production by consumers
as well as the markets. Germany is the country with more scientific papers published on organic
livestock farming (50 documents), followed by Denmark (29), France (28), the Netherlands (17),
Spain (13), USA (13) and Italy (13). Most of them are single country publications. For example,
in Germany, among the 50 documents, only 8 were in collaboration with other countries.
Moreover, the 10 most productive authors in terms of number of published papers were from
Germany (3 authors), Denmark, India, France (2 authors), Norway and the Netherlands.
Although Germany was the most prolific country, Belgium, with only 2 papers, has the greatest
average article citation (Belgium, 70 citations per article; Germany, 13.54 citations per article).
Table 3. Main information data obtained with bibliometrix package of R using as keywords (and
combination of them): Organic, Livestock, Farming, Husbandry, Animal in the Web of Science
(www.webofknowledge.com).
Number of articles selected

306

Period

1993-2018

Sources (journals, books, etc.)

139

Author’s keywords

829

Authors

954 (26 single authored articles)

Authors per article

3.12

A total of 147 papers have been published in 18 different journals (121 articles) and 2
proceedings (26 articles). Among the journals, only 6 were from the first quartile in their area of
research, and 3 from the second quartile. Those journals published 74 out of 121 papers on
livestock organic farming (36 papers in the 1st quartile and 38 in the 2nd quartile). About 20% of
the papers were published in journals from the fourth quartile.
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Figure 4. Annual scientific production in organic livestock farming.
Authors’ top 10 keywords within the 306 papers (without editing synonyms) were: organic
farming (74 times), organic, animal welfare, animal health, cattle, livestock, farming, organic
agriculture, organic livestock production and health (10 times). Figure 5 shows the network of
the 20 more recurrent keywords weighed by their frequency: the closer 2 words are represented
in the map, the stronger is their relationship. It is interesting to know that organic in animal
production is strictly related to animal welfare and health; this was expected since for the
consumer and public, concern about organic in animal production easily means better welfare
and health conditions for animals.

Figure 5. Authors’ weighted keywords network including the 20 more recurrent keywords for
livestock organic farming using the bibliometric package of R software.
After the bibliometric review, three literature reviews have been started to detect possible
alternatives on vitamins, antibiotics and antiparasitics plant products to be used on organic
livestock farming. From the literature evidence, some of the plant products will be selected to
test their effects on animal health and performance, as well as on the quality of the animal
products. The following points explain the procedure that will be used. Some preliminary
summary documents for those reviews are shown in Annex I.
3.2 Literature review on vitamins
The European regulation for organic livestock production allows the use of vitamins in the
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following circumstances: 1) vitamins are derived from raw materials occurring naturally in
feedstuff, 2) synthetic vitamins are identical to natural vitamins for monogastric animals, 3)
synthetic vitamins A, D, and E are identical to natural vitamins for ruminants with prior
authorisation of the Member states based on the assessment of the possibility for organically
farmed ruminants to obtain the necessary quantities of the above mentioned vitamins through
their feed rations. It is completely forbidden to include synthetic vitamins in the diets of animals
other than monogastric.
Scientific evidence on the alternatives to the use of synthetic vitamins has been searched
using the specialised browser www.pubmed.com, www.scopus.com, www.webofscience.com,
and www.sciencedirect.com. The keywords and phrases used for the literature research were:
Regulation 889/2008, Regulation 834/2007, organic farming, vitamins supplementation in
conventional and organic livestock, vitamins requirements, feed sources rich of vitamins,
alternative feed sources rich of vitamins, feeding strategies in organic livestock, vitamins and
antioxidant activity, bioactive compounds with antioxidant activity (phenolic compounds), olive
oil by-products, grape by-products, citrus by-products, carob pulp, tomatoes by-products, wheat
germ oil, and algae supplementation. The literature review covered material from 1969 to 2018.
First, a selection of the articles was carried out based on the title and the abstract. Then, a
deeper reading was done to discard the ones that did not match the criteria of the review. As a
result, a total of 157 articles have been included.
From each article the following information has been extracted: alternative source of vitamin
used and dose, synthetic vitamin and dose, species (and breed) on which was tested, number of
animals, study design, length of the study, samples collected, and main results observed.
3.3 Literature review on microbicides (antibiotics and antiparasitics)
3.3.1 Literature review on antibiotics alternatives in organic livestock farming
Article 24, paragraph 3, of the European Regulation on organic livestock farming allows the
use of chemically-synthesised allopathic veterinary medicinal products or antibiotics under the
responsibility of a veterinarian when measures referred to in paragraphs 1 (preventive measures
to ensure animal health) and 2 (phytotherapeutic, homeopathic products, trace elements and
other products of natural origin) of the same article are not effective in combating illness or
injury, and if the treatment is necessary to avoid suffering or distress of the animal. It is
prohibited to use chemically-synthesised allopathic veterinary medicinal products or antibiotics
for preventive treatment, without prejudice to Article 24 (paragraph 3) previously cited.
Moreover, it is forbidden to use substances to promote growth or production (including
antibiotics, coccidiostatics and other artificial aids for growth promotion purposes) and the use
of hormones or similar substances to control reproduction or for other purposes (e.g. induction
or synchronisation of oestrus), according to Article 23, paragraphs 1 and 2, on disease
prevention (Section 4 “Disease prevention and veterinary treatment”).
Scientific evidence on the alternatives to the use of antibiotics has been searched using
www.scopus.com, www.sciencedirect.com and https://scholar.google.it/. The keywords used
for the literature research were: EU Regulation 889/2008, EU Regulation 834/2007, natural
antimicrobials, plant antimicrobial molecules, essential oils, natural anti-infective, drugs organic
livestock, plant derived antibiotics, plant derived antimicrobials, alternative antibiotics poultry,
alternative antibiotics dairy cattle, alternative antibiotics swine. The literature review covered
material from 1998 to 2018. First, a selection of the articles was carried out based on the title
and the abstract. Then, a deeper reading was done to discard the ones that did not match the
criteria of the review. As a result, a total of 26 articles have been included.
From each article the following information has been extracted: alternative antibiotics used
and dose, allopathic antibiotic and dose, species (and breed) on which was tested, number of
animals, study design, length of the study, samples collected, and main results observed.
From the literature, natural compounds with antimicrobial effects are:
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plant-derived compounds: phenols and terpenes;
plant by-products: peels, seeds, husk and kernels which presented phenolic compounds
like polyphenols, tannins and flavonoid, as well as other bioactive components;
essential oils;
plants and plants extracts: oregano (carvacrol), thyme (thymol), clove (eugenol), mustard
(allysothiocyanate), cinnamon (cinnamaldehyde), and garlic (allicin), Mentha pulegium,
Nepeta cataria, Melissa officinalis, Agastache foeniculum, Lavandula angustifolia,
Origanum vulgare, Althaea officinalis, Plantago lanceolate, Artemisia absinthium,
Populus nigra and Evernia prunastri.

3.3.2 Literature review on antiparasitics alternatives in organic livestock farming
The European Regulation on organic livestock production does not specify what is allowed or
forbidden regarding antiparasitic products, thus making even more urgent the need to define
alternatives to conventional antiparasitic drugs.
Scientific evidence on the alternatives to the use of antiparasitics has been searched using
www.ncbi.nlm.nih.gov/pubmed/. The keywords used for the literature research were:
antiparasitic plants, antiparasitic essential oil, antiparasitic natural, anthelminthic plants,
anthelminthic essential oils, anticoccidial essential oil, anticoccidial plants. The literature review
covered material published in 2017 and 2018, and a total of 720 articles were screened. First, a
selection of the articles was carried out based on the title and the abstract. Then, a deeper
reading was done to discard the ones that did not match the criteria of the review. A total of 10
articles from 2018 and 24 articles from 2017 were included. In order to gather a more
comprehensive overview of the topic, reviews from previous years (10 in total, from 2000 to
2016) were included in the preliminary screening. The major topics covered were anthelmintic
alternatives for ruminants and anticoccidials for broilers. The purpose of this approach, which is
slightly different from the searches reported in section 3.3.1, was to obtain a better
understanding of the fields that were major topics of discussion within the scientific community.
From each article the following information has been extracted: alternative source of
antiparasitics used and dose, target organism of the substance (helminths, ectoparasites,
protozoans), allopathic antiparasitics and dose, species (breed) on which was tested, number of
animals, study design, length of the study, samples collected, and main results observed.
The final results of those three literature reviews will be deeply reported and discussed on
the next deliverable D4.2. In that deliverable, we will indicate the plant products selected to be
tested in-vitro.
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4. Development and validation of a multilingual questionnaire to detect contentious inputs
in organic livestock farming across Europe
4.1 Introduction
As mentioned in section 2.1, organic livestock farming has gained more relevance in the latest
years. However, research and education on organic farming are still scarce (Jouzi et al., 2017),
especially with regard to livestock. The bibliometric review analysis of organic livestock farming
in section 3 revealed that the annual scientific production growth rate of this topic was 1.70%
from 1993 to early 2018.
Questionnaires are one of the most used tools to collect epidemiological data. Due to reasons
such as shorter delivery time, lower delivery cost, additional design options, and shorter data
entry time, web surveys have gained popularity in the last years (Fan and Yan, 2010). However,
web surveys critical point usually is Internet access (Fan and Yan, 2010). Although rural areas
usually lag behind in digital access (Basu and Chakraborty, 2011), nowadays farms are more
connected than ever before. Moreover, demographic data suggest that organic livestock farms
tend to be managed by younger people and better educated rather than conventional ones
(Rigby et al., 2001; European Commission, 2016), which could suggest a better access to the
Internet.
Therefore, an online questionnaire has been developed to collect information about current
contentious issues in organic livestock farming, the use of alternative allopathic products
(vitamins, antibiotics and antiparasitics) and bedding materials across the EU and bordering
countries.
4.2 Materials and Methods
A descriptive epidemiological study of prevalence is being conducted on organic livestock
farmers from 10 European countries (Denmark, France, Germany, Greece, Italy, Norway, Poland,
Spain, Sweden and United Kingdom) and Turkey. Variables will be collected through a selfadministered anonymous questionnaire with multiple-choice, multiple-check, and open (short
answers) responses.
4.2.1 Questionnaire development
A coordinator group of academic experts in livestock farming has been created to develop
the questionnaire in English. The group was composed of four members of Work Package 4: Dr.
Massimo De Marchi (University of Padova, Italy), Dr. Federico Righi (University of Parma, Italy),
Dr. Giulio Grandi (Swedish University of Agricultural Sciences, Sweden), Dr. Carmen L. Manuelian
(University of Padova, Italy); and one international advisor, Dr. Luciana da Costa (The Ohio State
University, USA).
Questions were based on several survey studies in conventional and organic farming (Riddle,
2004; Calsamiglia et al., 2007; Jouany and Morgavi, 2007; Mayer et al., 2014; Habing et al., 2016),
and designed following Dillman (2007) recommendations for structure and wording. To reduce
the non-response rate, questions were ordered from the most salient to the least one, with
objectionable and demographic questions at the end, once the trust has been established
(Dillman, 2007). As a reward, a Certificate of Collaboration in the study and the possibility to
include the link of the farms in the Organic Plus project website (www.organic-plus.net) is and
will be offered to the farmers to motivate their participation in the study (Dillman, 2007).
The questionnaire includes 36 questions divided into 6 parts: (i) knowledge and beliefs about
organic production matters; (ii) medication administration; (iii) vitamins and bedding; (iv)
product commercialization; (v) general questions about the farm, and (vi) demographic
questions (see Annex II). The total number of questions has been minimized to avoid
deterioration of data quality and to keep each section response time under the threshold of 30
min suggested by Dufour et al. (2010). To ensure that only organic farms participate in the study
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the question regarding whether they are organic producers is repeated in two different section
with a different wording.
The resulting questionnaire has been pre-tested by 9 colleagues from different countries
(Italy, Germany, Sweden, Spain, and United Kingdom) to verify if all the necessary questions
were included, if all possible answers were considered for each question, if words were
understandable, and if the layout was clear and easy to follow.
4.2.2 Questionnaire translation
The English version of the questionnaire is going to be translated into 9 languages (Italian,
Spanish, German, Danish, French, Polish, Norwegian, Greek and Turkish) following Brislin’s
translation model (Dufour et al., 2010). Initially, the original questionnaire (English version) is
translated to the target language by a bilingual person expert in animal production whose
mother tongue is the target language. Then, a backward translation to the original language is
done by a second translator who is blind to the original version. Finally, the original is compared
to the back-translated version and any disagreement between the translated version and the
original version is solved and corrected. For all languages, the English version is considered the
original document, and no corrections are done on it after the comparison with the backtranslated version in each language to maintain the same original document. The translation
into Italian and Spanish has already been done (see Annex II).
4.2.3 Questionnaire pre-testing
The questionnaire has been tested in English, Italian and Spanish in 3 organic livestock farms
rearing different animal species (dairy cow, goats and dairy sheep). The questionnaire was sent
by e-mail to each farmer in their own language. After the answers were submitted, a personal
interview (telephone or in person) was done to discuss the questionnaire (see Annex II). Any
adjustment considered was also applied to all the versions of the questionnaire in the other
languages available to keep the same question order and answers categories and allow a multicountry analysis.
4.2.4 Sample collection
The sample was selected by a non-probabilistic technique. Each of the 11 countries enrolled
in the study will be responsible for providing the contact information of livestock organic farms
in their country. Farm with a functional e-mail address will receive the online questionnaire (link
to a web survey), while the rest of the farms will be contacted by telephone or in person and
the interviewer will complete the on-line questionnaire for them. To reduce the non-response
rate, each farm will be contacted 4 times (Dillman, 2007). In each contact, farmers will receive
a cover letter asking for their collaboration in addition to the questionnaire link. In those
countries where the response rate will possible be calculated, we are expecting an optimal
response rate of at least 40%.
4.2.5 Questionnaire layout
The online questionnaire was prepared through Google form. To avoid having duplicate
records from the same farmer and to provide the token to the corresponding participant, we
ask to submit their mail address and farm name at the end of the questionnaire, with acceptance
of privacy terms and conditions. An alphanumeric code will be assigned to each participant to
substitute the e-mail address and farm name from the answers database, and the correlation
between the code and the farm identification data will be saved in a completely separate file to
keep the answers anonymous.
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4.2.6 Study limitation
Regarding the online questionnaire, the main limitation will be the coverage error; in fact,
only organic livestock farms with a valid e-mail address will be contacted. To diminish this error,
those farms without e-mail address will be contacted by telephone or in person and the
interviewer will complete the on-line questionnaire for them. Moreover, difficult access to the
internet or not familiar with compiling on-line questionnaires could increase the non-response
error, as well as other technical issues like Internet service down or spam-blocking tools (Fan
and Yan, 2010).
4.2.7 Statistical analysis
To assure that all participants are organic farmers, questionnaires which presented a
disagreement in questions 2 (Do you consider yourself as an organic producer?) and 20 (How
many years have your farm being certified Organic?) will be discarded.
Dataset will be analysed with SAS and R (R Core Team, 2018). A description of the variable,
frequency for categorical variables and mean and standard deviation for quantitative variables,
will be provided. A bivariate analysis to evaluate the relationship between two categorical
variables will be done with Chi-square test or Fisher’s exact test when one or more cells have an
expected frequency of five or less. The bivariate analysis of quantitative variables will be done
through a one-way ANOVA using GLM of SAS.
4.3 Results of validating the questionnaire
Based on the pre-test of the questionnaire in the three farms we observed that all were able
to complete the questionnaire on-line. The average time of answering it was 20 min. Only one
farmer left one question without answering to it. None of the questions seemed as irrelevant or
superfluous. Everyone accepted to take the offered, Certificate of Collaboration and to be linked
to the project website.
The control questions to verify that the producers were organic were answered correctly.
The questions where punctuation was used were correctly answered for all the items proposed.
On the multi-check questions, more than one answer was selected.
After their feedback, the following modifications to the questionnaires were done. On
question 8, a column was eliminated, so all the columns were visible in the same page, and the
title for each column reduced. The format of question 8, 9, 15 and 17 was changed from multichoose to a multi-check. Some wording was corrected for the Spanish version on question 4 and
question 6.
With that validation on those three language versions of the questionnaire, the
questionnaire was considered finished and the phase of collecting records in United Kingdom
(and other countries that wanted to use the English version), Italy and Spain started.
4.4 Summary
A questionnaire with 36 questions divided into 6 sections [(i) knowledge and beliefs about
organic production concerns; (ii) medication administration; (iii) vitamins and bedding; (iv)
product commercialization; (v) general questions about the farm, and (vi) demographic
questions] has been developed for gathering information about organic livestock farming
problematics and the use of alternative allopathic products (vitamins, antibiotics and
antiparasitics) and bedding materials across Europe and bordering countries.
The questionnaire has been developed in English and translated to 2 languages to carry-on a
multi-country analysis including Denmark, France, Germany, Greece, Italy, Norway, Poland,
Spain, Sweden, United Kingdom and Turkey.
The questionnaire in English, Italian and Spanish has been validated by a pre-test study with
3 farms (one in each country). The target population was farmers in organic livestock production
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in those countries that will receive the questionnaire by e-mail or will be contacted by telephone
or in person, with a maximum of 4 contacts.
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5. Experts’ and stakeholders’ engagement
5.1 Academic experts
- Dr. Luciana da Costa (DVM). Assistant professor and extension veterinary at The Ohio State
University (https://vet.osu.edu/about-us/people/luciana-da-costa). She is an expert in organic
livestock production in USA, focus on dairy cattle. We had several Skype meetings. She has
collaborated with us in the development of the questionnaire in organic livestock to farmers.
- Prof. Johan Höglund. Full professor in veterinary parasitology at SLU (Swedish University of
Agricultural Sciences, Uppsala, Sweden). He is an expert in parasitic diseases in grazing animals
and he has worked in the past with alternative substances. He provided advice in the
preparation of review on antiparasitic substances.
5.2 Stakeholders
-

-

-

-

Julián Sancho (DVM) from Coteve S.L. (www.coteve.com). Coteve offers veterinary
services to small ruminants’ farms in Teruel region (Spain). He will be able to provide us
contact information of organic livestock farms in their region, and, if necessary, access to
those farms.
Fernando Freire Fernández from the sheep association Assaf. España (Asociación nacional
de criadores de Ganado ovino de la raza assaf; www.assafe.es).
Exopol (www.exopol.com/es/) is a pharmaceutical company that provides autovaccines.
They have given us the contact information of 3 organic livestock farms and a veterinary
that works with organic livestock farming.
Dr. Xavier Such, Professor at the Universitat Autònoma de Barcelona. He is teaching about
organic farming at the Facultat de Veterinària.
Beatriz Agudo, Director of Research and Innovation at EA. Group. (www.eagroup.es)
Grupo Cooperativo Ovino, Spain. This is a cooperative resulting from the merge of OVISO
(Ovinos del Suroeste) and Corderos del Sur. EA. Group is the largest commercial
sheep/lamb producers cooperative in Europe with approximately 1.2m animals.
Russell Carrington, Executive Secretary of the Pasture-Fed Livestock Association (PFLA,
www.pastureforlife.org) in the United Kingdom.
Dr. Angelo Stavro Zambrini, R&D manager of Granarolo Dairy industry. This industry is the
biggest in Italy and has a relevant part dedicated to organic dairy production.
Dr. Mirko Breda, head of Centro Caseario del Cansiglio. This dairy center collected and
manufacture dairy products by organic milk collected in the north-east of Italy.
Dr. Pier Andrea Odorizzi, coordinator of Organic farmers of Coldiretti.
Maud Gustafsson Fahlbeck, marketing and regulatory developer of KRAV (incorporated
Swedish association dedicated to the organic sector in Sweden, nowadays with 27
members). They represent farmers, processors, trade and also consumer, environmental
and animal welfare interests).
Caludio Malavasi, owner of Biotrade snc, di Malavasi Claudio and C., that develops and
trades herbal products for both conventional and organic livestock.
Dr. Sujen Eleonora Santini, DVM, PhD, livestock responsible in COMAZOO (cooperativa
miglioramento agricolo zootecnico), expert of organic farming.
Veterinarian Kristin Sørheim (Norway).
Felleskjøpet, Norwegian agricultural cooperative (Norway).
Debio, organic control body (Norway).
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6. Discussion and conclusion for contentious inputs use in organic farming in Europe
The bibliometric review showed that there is a limited number of articles on organic livestock
farming. A similar bibliometric review could be carried out by WPs PLANT and WP SOIL so as to
compare the literature available in those two topics with the one obtained for livestock. That
comparative study will help to understand potential causes for the low scientific production on
organic livestock.
Only about 60% of the scientific papers have been published in journals of the 1st and 2nd
quartile of their subject area. This could indicate that studies on organic livestock are difficult to
be accepted on relevant journal because they could be seen as too “local” (e.g., local breeds and
area of study), or the experimental design weak due to limitations of on-field studies (e.g.,
number of animals, environmental factors, and replicates), or because of low interest or
scepticism of the scientific community on that topic.
Although the bibliometric review on organic livestock farming research has been done
without limitations in terms of species, only ‘cattle’ has appeared among the authors’ top 10
keywords. This is in line with Germany being the country that published the greater number of
articles on organic livestock farming and being the country with a greater number of organic
cattle. Although Denmark is the second most productive country on scientific papers, and the
leader in organic pig production, ‘pig’ or any related word was not represented in the authors’
top 10 keywords. The lack of presence of other species on the 10 more used keywords could be
because the species studied were indicated on the title and not repeated as a keyword, or
because fewer studies have been done with those other species. Therefore, the studies that
Organic-PLUS has planned for next year with pigs, small ruminants and broilers seem to fit on
providing new insights on rearing those species organically, filling scientific knowledge gaps.
The questionnaire has been developed and validated in the English, Italian and Spanish
language version and organic farmers in those countries will be contacted in the following
months. The questionnaire in English will be also sent to the other countries involved in the
study to be used in English or to be translated to their own language following the procedure
proposed in this report.
The literature review on potential plant alternatives to the use of antibiotics, antiparasitics
and synthetic vitamins has been started and a selection of components to be tested in in-vitro
studies will be available in the next deliverable.
Finally, bibliometric reviews are interesting because they provide an overview of the
scientific information available on a given topic. In the present study, it helped to detect the
countries that have done more research on the topic and the most prolific authors. This offers
the opportunity to involve those countries and those authors on the on-going research to
present more reliable studies. Moreover, the bibliometric review can provide clues on where
information is missing, so that research can focus on fulfilling those gaps. The lack of statistical
information available about the use of synthetic vitamins, antibiotics, antiparasitics and
conventional bedding materials (straw) supports conducting a survey among organic livestock
farmers to get an accurate picture of the use of these contentious inputs in the sector.
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8. Annex I Bibliometric and literature review methodology
The following screen-shots show the literature search for the bibliometric analysis and how
to obtain the dataset for the R analysis:

Organic-PLUS D4.1 Current use and legal status of livestock contentious inputs

The following screen-shot shows the script used in R for the bibliometric analysis:

The following are preliminary summaries for the literature review on alternatives to
synthetic vitamins, antibiotics and antiparasitics:
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9. Annex II Questionnaire for the survey study
The online questionnaire link in English, Italian and Spanish is available upon request to the
WP4 leader.
The following screen-shoot shows the cover letter and the first questions for each of the
three languages.
-

English version:

Organic-PLUS D4.1 Current use and legal status of livestock contentious inputs

-

Italian version

-

Spanish version
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For the pilot study, each answered questionnaire was analysed and specific questions were
made to the farmer as it can be observed in the following screen-shot:

Organic-PLUS D4.1 Current use and legal status of livestock contentious inputs
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Contentious inputs in organic livestock in Norway
Figure 1 shows disease treatments for dairy cows in total number of treatments per cow per year,
figure 2 shows occasions of clinical mastitis per 100 cows per year and figure 3 shows occasions of
ketosis and milk fever per 100 cows per year. These figures are for all dairy cows, regardless of
whether they are organic or conventional.

Figure 1: Disease treatments for dairy cows, total number of treatments per cow per year. Reference: Tine Rådgivning /
Helsetjenesten for storfe, årsrapport Helsekortordningen 2016.

Figure 2: Occasions of clinical mastitis (inflammation of the udder) per 100 cows per year. Reference: Tine Rådgivning /
Helsetjenesten for storfe, årsrapport Helsekortordningen 2016.

Figure 3: Occasions of ketosis and milk fever per 100 cows per year. Reference: Tine Rådgivning / Helsetjenesten for storfe, årsrapport
Helsekortordningen 2016.

Figure 4 shows sales of different antibiotics in kg for food producing animals in Norway from 1993 till
2016, and figure 5 shows sales of antibiotics in mg per population correction unit in Norway from
2010 till 2016.

Figure 4: Sales, in kilograms active substance, of antibacterial veterinary medicinal products (VMPs) for therapeutic use in
terrestrial food producing animals (including horses) in Norway, for the years 1993-2016. In addition, minor amounts of
amphenocols (range 17-27 kg) were sold in 2008-2016). There were minor sales (< 0.05 kg) of a third generation cephalosporin
VMP for the years 2012-2016. *Includes minor amounts of baquiloprim 1994-2000.
Reference: NORM/NORM-VET 2016. Usage of Antimicrobial Agents and Occurence of Antimicrobial Resistance in Norway.
Tromsø / Oslo 2016.

Figure 5: Sales (mg/PCU) in Norway, in mg active substance of antibacterial veterinary medicinal products for therapeutic used
in terrestrial food producing animals (including horses) normalised by the population correction unit (PCU) for the years 20102016. Reference: NORM/NORM-VET 2016. Usage of Antimicrobial Agents and Occurence of Antimicrobial Resistance in Norway.
Tromsø / Oslo 2016.

Figure 6 shows antibiotics sold and used for livestock in the Scandinavian countries from 2002 till
2016.

Figure 6: Number of kg active substance of antibiotics sold in the Scandinavian countries. Changes in the number of animals may affect
trends in statistics on the use of antibiotics. The Norwegian figures are updated with preparations registeres for fish but used for livestock.
References: VetStat, Miljø- og Fødevareministeriet, Fødevarestyrelsen.
Swedres-Swarm 2016. Consumption of antibiotics and occurrence of antibiotic resistance in Sweden. Solna / Uppsala.
NORM/NORM-VET 2016. Usage of Antimicrobial Agents and Occurence of Antimicrobial Resistance in Norway. Tromsø / Oslo 2016.

Figure 7 shows sale of antibiotics for food producing animals, including horse, in 29 European
countries in 2014.

Figure 7: Sale of antibiotics to food producing animals, including horses, in 29 European countries in 2014. *Other includes amphenicols,
cephalosporins, other quinolones and other antibiotics (classified as in the ATC Vet System). Obtained from European Medicines Agency, European
Surveillance of Veterinary Antimicrobial Consumption, 2016 “Sales of veterinary antimicrobial agents in 29 European countries in 2014”.

Picture 1: In organic broiler production in Norway just one of four
producers used antibiotics one time between 2012 and 2017. This picture
is from Hovelsrud farm where the organic chickens have lots of
environmental enrichment, roughage, a porch and access to an outdoor
area when the weather allows it. Taken by: Peggy Haugnes

Use of anthelmintic for organic livestock in Norway:

There are no registrations on the use of anthelmintic that is specific for organic livestock in Norway.
It is usual to use anthelmintic to prevent parasites in production with sheep and cattle on pasture in
Norway. The anthelmintic are used mostly for young animals. Maybe they use a little less of this in
organic versus conventional production, but since we do not have any registrations about this, we
cannot say this for sure.
Table 2 shows the 8 most reported preventive treatments for cattle in 2016, and table 3 shows the 7
most reported preventive treatments for sheep in 2016.
Table 1: The 8 most reported preventive treatments for cattle in 2016. Reference: Dyrehelseportalen.

Rank
1
2
3
4
5
6
7
8

Code
780
766
888
746
743
751
797
776

Preventive treatment
Dehorning
Preventive treatment multicellular parasites
Preventive treatment of vitamin and mineral deficiency
Preventive treatment infectious respiratory infections
Preventive treatment anthrax emphysema
Preventive treatment respiratory diseases – nonspesific
Preventive treatment external parasites in general
Prevventive treatment single-cell parasites (ex. Coccidia)

Quantity
118 652
29 108
7 990
6 337
4 091
3 587
419
385

Table 2: The 7 most reported preventiv treatments for sheep in 2016. Reference: Dyrehelseportalen.

Rank
1
2
3
4
5
6
7

Code
710
774
888
766
764/765
728
776

Preventive treatment
Vaccination against clostridial infections
Vaccination against pasteurella/clostridial infections
Preventive treatment of vitamin and mineral deficiency
Preventive treatment multicellular parasites
Preventive treatment stomach/intestinal inflammation
Preventive treatment toxoplasmosis
Preventive treatment single-cell parasites (ex. coccidia)

Picture 2: It is usual to do treatments with anthelmintic in sheep production in Norway.
This picture is of sheep on a cultivated pasture. Taken by: Peggy Haugnes

Quantity
320 258
242 505
25 714
12 446
7 832
7 486
7 275

Use of conventional bedding material (straw) for organic livestock in Norway:
There are no registered amounts/numbers on the use of conventional bedding materials, as straw,
that are used for organic livestock in Norway. But we know the amounts of produced grains in
Norway, and the proportion of the grains that is produced organic.
Only 3,0 % of the area in Norway is cultivated land, and around 30 % of this is suitable to grow food
grains (KILDE). In practice, we use around 90 % to grow animal feed which is being converted into
meat, milk and eggs. Most of the grains in Norway are cultivated in the east, especially in Østfold,
Akerhus and Hedmark, there are almost no grains cultivated in the west and the north of Norway. In
2016, it was harvested 1 326 000 tons of grains in Norway, the amount of organic grains, included
peas and oil seed was 14 7000 tons. This means that 1,2 % of the total Norwegian grain production in
2016 was organic (SSB 2017).
Probably most of the organic farmers that use straw as bedding for animals have to use mostly
conventional straw, because there is very little production of organic grains in Norway and therefor
very little access to organic straw from organic grain production.

Picture 3: Most of straw used in organic production in Norway are used for cattle and
sheep. But the few farmers who have organic pigs outside with cabins also uses alot of
straw so that the pigs can lie down on a soft and dry bedding. This picture is from Holm
Søndre who produces organic pig meat for Grøstad Gris. Taken by: Peggy Haugnes

Use of synthetic vitamins for organic livestock in Norway:
In Norway there are only Felleskjøpet (FK) who produces organic concentrates for cattle, sheep, pigs
and poultry. Organic farmers in Norway who buy and use organic concentrates buys this from FK.
When we asked FK about synthetic vitamins in organic concentrate for livestock they answered that
this is a question that is simple to answer because they use the same types and amounts of synthetic
vitamins in organic concentrates as they use in conventional concentrates. They don’t add “natural
vitamins” since this is known to be exposed to oxidation by mixing with minerals and heat treatment
(as is the case for the concentrate). Everything they use is non-GMO.
The contain of synthetic vitamins in concentrate for dairy cows, both the organic and the
conventional, per kg concentrate is vitamin A: 5000 IE, vitamin D: 2000 IE, and vitamin E: 80 mg.

Picture: This picture shows feed additives included the content of synthetic vitamins in Natura Sau, organic concentrate for sheep from Felleskjøpet in
Norway. This concentrate contains synthetic vitamin A: 7500 IE, synthetic vitamin D3: 4000 IE, and synthetic vitamin E: 200 mg.

Picture: This picture shows feed additives included the content of synthetic vitamins in Formel Sau, conventional concentrate for sheep from Felleskjøpet
in Norway. This concentrate contents the same amounts of synthetic vitamins as the organic concentrate for sheep.

Other than concentrates, there are several supplementary feed or vitamin- and mineral mixtures that
are allowed to use for organic livestock in Norway. These mixtures also usually contain synthetic
vitamins. For example, Felleskjøpet have a supplementary feed for all livestock species called Natura
E-konsentrat which contains 15 000 mg of synthetic vitamin E per kg. This is meant to be given when
needed for extra vitamin E. They also for example have mineral feed for use in full feed called Natura
Fullfôr Total, which contains synthetic vitamin A, D3 and E. And they have different kinds of mineral
stones with vitamins, for example one called Natura Storfe VM-block with synthetic vitamin A, D3
and E. This mineral stone is meant to be given after appetite for animals that receive less than 25 %
of their ration (dry matter basis) as concentrates.

