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ABSTRACT. For many years, outdoor pig farming has been one of the most important livestock production sectors in
Greece. Since the 1960s, the introduction of high-yielding pig genotypes, under intensive production systems, has replaced
almost to disappearance the traditional -based on the native pig breed- outdoor pig farms.

Organic pig production systems in Greece are growing in popularity over the last years due to the increasing interest of
consumers for organic products. The National Greek projects for organic pig farming started in 2002 and since then it has
increased, representing the 15% of total organic livestock production in 2007. According to the Directorate of Organic Agri-
culture in the Ministry of Rural Development and Food, the development of organic pig farming industry in West Greece,
Thessaly and North Greece was impressive from 2002 to 2007. A significant but more gradual development of organic pig
farming was seen in the island of Crete, while insignificant development was observed in the Central Greece. The develop-
ment of organic pig farming especially in the Northern part of the country started from 2003-2004 onwards.
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In 2002, the total number of organic pigs was just 1.288, while in 2007 it had reached 175.000 organic pigs in the coun-
try. However, a significant reduction has been noticed since 2008, mainly due to the national funding cuts for organic pig
farming, as well as the increase of feeding expenses. Moreover, training and specialization of organic pig farmers and their
investments on modernization and equipment / housing facilities were insufficient, resulting in animal health problems,
poor growth performance, poor carcass quality and high-cost production.

The most common health problems in Greek organic pig farming are respiratory problems, gastrointestinal problems, claw
and skin problems, parasitic infections and high piglet mortality. Increasing health problems were attributed mainly to poor
housing conditions (predispose to various infectious micro-organisms), and the contact of organic pigs with rodents that
act as tank of several pathogens (7Trichinella spp and Toxoplasma gondii).

The housing condition of organic farming may predispose animals to various infectious micro-organisms, normally no longer
present indoors because of the strict hygienic measures that are taken. An important risk factor in organic pig production is
the more frequent, compared with conventional swine industry, in contact with rodents. Rodents are actors - tank of several
pathogens, some of which are hazardous to public health, such as Trichinella spp and Toxoplasma gondii.

This report aims to present updated information about the health status, production and development of organic pig farm-
ing in Greece during the last decade, as well as the potential of this particular productive activity for future development.

Keywords: organic farming, pig farming, pork meat, consumer, Greece

IEPIAHYH. INa piaddec gpovia, n vraibpia ektpoen yoipev vanpée £vag and Tous o GNUAVTIKODS TOLEIS TG 01KOG1TNG
{okng mapaywync oty EALdda. Ao n dekaetia Tov 60, n e1caymyn xoipov vyniod YEVETIKOD SUVULUIKOD Y1d TIC UVAYKES
¢ Propnyavikod TOmov yoipotpoeiug, 0dnyncs otnv e&dienym g nupadociakol THrov Vraibplug exTpoYnc xoipwv, Tov
otnpiotav oe uvTdyboves eydpleg YUAES yoipwv.

H prokoyikn extpoen yoipwv otnv EAAGda, ta teievtaia ypovia, mopovstdlel onuaviikn avantoén Adym 1ov avénuévou
EVOLLPEPOVTOC TOV KATAVALOTOV Y10 Proroyikd mpoiovia. Xe 0vikd eninedo 1 emdOTNoN TPOYPALLATOV EVIGHLONS TNG
idpvong Prokoyikdv ektpopiv Eekivnoe 1o 2002, mapovcidlovtag onuavtikn avénen, avimpoconevovias 10 15% g
GUVOAIKNG BLOAOYIKNS KTNVOTPOQIKNS Tapaymyns to 2007. Apyikd, 1o 2002, evtaybnkav 610 mpdypappa the Ploroyikng
KTNVOTpOQiag, ¥o1poTtpdeol and Tnv Avtikny Exkada, otn @eocuiia, otn Bopeia EXLada kal otnv Kpim. Zopeovae pe 1o
GTUTIOTIKG oToEin TN AevBuvong Bloroywknc I'ewpyiog Tov Yrovpyeiov Aypotikng Avantoéne kat Tpogipmv, n avartoén
¢ Proroyikng yopotpopiog otn Avtikn EALada, otn Oeooaria ko otn Bopeio EAAGSa vANpée EVIVAMOIOKT Y10 TO YPOVIKO
ootnua 2002 - 2007, Znpavtikn vanpée, eniong, aArd o pkpoTEPO Pabpd Kol mo oTaduk), n avantvén tne otnv Kpnm.
Qo1600, and 1o 2003-2004 ko petd, dpyioe N avantuén ™S PIOAOYIKNG YOPOTPOPIUS KUl GE GAAEC MEPLOYES, KUL ELO1KA.
ot Bopewn EArada. To 2002, 0 cuvorikdc aplfpdg twv Proroyikdv yoipov fitav poiig 1.288. And 1ote kau péypr to 2005
napatnpiinke pa otabepn avénon, eve katd mv aepiodo 2006-2007 napatnprnke e onpavtikn avénon, eOdvoviag tov
ap1Opo Tov 175.000 Broroyikdv yoipwv. Qotdco, and to 2008 mapatnpeital onpavtikn peimon, Kuping AdY® Tov TEPIKOTOV
OTIG KPUTIKES EMOOTNGELS Y1t TN Broroyikn 101poTpoia, kabmS Kat TNS adENoNS TV TILGOV TOV PLOAOYIKOV (MOTPOP®V Kl
€101KA TOV dNUNTPK®V. EMaiéov, o0& TOAAEC TEPIMTOGELS, 1) UVETUPKTS KATAPTION Kol ££€10iKEVON TOV XO1POTPOHPOV KUDDG
KOl 01 YOUNAEG EMEVOVOELS TOVG GE EKGLYYPOVIGHO KUl EEOMAIGUO TOV EKTPOPMOV TOVE, £l WS UMOTEAEGHA TPOPANpOTY
vyeiog Tov (Owv, pelmpéves amodooels, vrofaducpivng To1dTnTag 6eaye Kol VYNAS KOGTOS TUPUYOYIS.

2116 Proroyikég eKTPORES Yoipwv, o1 andAieles vyeiag opeilovial cuvHOWS GE AVUTVEVGTIKA KUl YUOTPEVIEPIKA TPOPAT| LT,
O& TUPUOITMOOELS Kt deprotoroyikés mabnoeic. Kuvpiapyo mpdPinpa anoterel o mohhéc mept®ocelg 1 1 vynin Bvnopdtnta
TOV YOLOVYOVLEVOV KUl ATOYUAUKTIGUEVOV YO1P10imV. ZOAALATH 6T SlayEipIon TOV EKTPOPOY OGOV apopd TIG cLVOTKES
SaPiwong, TI¢ EYKATAGTAGEIS KL TO HETPO VYIEWVIG, ATOTEAODV GNUAVTIKOVS TPOoSIUOETOVTES TUPHYOVTES Y10 TNV EKOTIAMOT)
acfeverdv. 'Evag onpoavtikos napdyovtog emKivouvotntag otig PLoA0YIKES EKTPOQLES XOipmV £ival 1) O GLYVT, O€ CUYKPIOT
LE TU GUUPATIKES EKTPOPES, EMaPT] e TPOKTIKA. Ta TpokTIKd anoteroly “delapevh” moirov naboydvmv, opiopéve and To
omoio eivan emkivdvva Yo n dnpocw vyeia, 6nwg Trichinella spp. xaw Toxoplasma gondii.

H napovou epyuciag £xe1 ¢ 6100 VU TAPOVGLAGEL TPOGPUTA GTOLYELN GYETIKA e TO enimedo vyeiag, TNV TUpUy@YIKOTNTA
KO TNV aVATTLEN KUl TIG TPOORTIKES TNG PLOAOYIKNG EKTPOPNG Yoipwv otnv EArdda.

Aé&erc evpeTnpiacns: PLoroyiK EKTPOPT, YO1POTPOPin, YOIPIVO KPEUS, KUTAVIA®TNG, EALGSQ
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Organic pig farming in Greece
INTRODUCTION - HISTORY
Organic animal farming is directly related to organic
plant production because the nutritional needs of
animals other than grazing are covered with organic
feed. Greece has many comparative advantages in com-
parison to other countries in terms of organic farming,
due to favorable pedo-climatic conditions, rich natural
ecosystems in mountainous and semi-mountainous areas,
as well as rich biodiversity of plant life (with a signifi-
cant number of endemic plants in different geographical
districts).

For thousands of years, outdoor pig farming has
been one of the most important livestock production
sectors in Greece. Since the 1960s, the introduction of
high-yielding pig genotypes, under intensive produc-
tion systems, has replaced almost to disappearance
the traditional outdoor pig farming, that was based
on the native pig breed. Organic pig production in
Greece is growing in popularity over the last years
due to the increasing interest of consumers for prod-
ucts considered as traditional or “naturally produced”.
The National Greek funding projects of organic pig
farming started in 2002. The contribution of organic
pig farming in total Greek organic livestock farming
was minimal until 2004, but since then, it has been
increased, representing the 15% of the total organic
livestock production as it is shown in Table 1.

Initially, producers from West, Central and North
Greece, and the Island of Crete joined the first Gov-

ernmental projects in 2002. According to the statistic
data of the Directorate of Organic Agriculture in the
Ministry of Rural Development and Food (DOA 2012),
the development of organic pig farming industry in
West Greece, Thessaly and North Greece (Central
Macedonia) was impressive from 2002 to 2007 (Table
2). Also, there was a significant gradual development of
organic pig farming in Crete, and insignificant increase
the rest — outside Thessaly- Central Greece. Since
2003-2004, the development of organic pig farming
was remarkable in North Greece, especially in Central
and West Macedonia, as well as in East Macedonia and
Thrace (Table 2, Figure 2). Data referring to number of
organic pigs in Greece are shown in Table 3, suggest-
ing that the total the number of organic pigs increased
significantly during the years 2006-2007. However,
a significant reduction has been noticed since 2008
(Table 3, Figure 1), mainly due to the National funding
cuts for organic pig farming, as well as the increase
of feeding expenses. The prices of organic feedstuffs
have increased remarkably during the last three years.
Moreover, in many cases the training and specializa-
tion of organic pig farmers and their investments on
modernization and equipment / housing facilities were
insufficient, resulting in animal health problems, poor
growth performance, poor carcass quality and high-cost
production.

Genetic, diets, health problemsl

Swine breeds used in the Greek organic pig farm-

Table 1. Number of organic (free range) animals from 2002 to 2010 in Greece.

2002 2003 2004 2005 2006 2007 2008 2009 2010
Animals Total number of organic animals
Pigs 1.288 3.628 4.469 126.003 110.096 175.004 60.918 54.631 42.991
Cattle 7.760 13.834 14.671 22.900 22.292 25.102 20.254 28.618 23.109
Goats 66.472 174.657  215.291 288.815 305.222 388.508 296.967 309.060 226.556
Sheeps 56.374 95.824 133.619 216.897 259.275 408.576 316.243 357.499 288.923
Poultry 46.553 70.004 68.386 144.108 133.852 159.323 239.452 266.182 368.689

Source: Directorate of Organic, Agriculture. Hellenic Ministry of Rural Development and Food, www.minagric.gr
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Figure 1. Organic livestock farming in Greece during 2002 - 2010.
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Source: Directorate of Organic Agriculture, Hellenic Ministry of Rural Development and Food, www.minagric.gr

ing are types of Greek domestic swine and various
domestic pigs derived from crossbreeding betweens
male Greek domestic pigs and improved breeds, such
as Large White and Landrace.

According to the legislation in force about organic
pig farming, all animals should originate from organic
farms, except the cases that are required to renew the
herd, so it is allowed to entrance conventional pigs in
a percentage of 20% or in a percentage of 40% in cases
of increasing the capacity or of s changing of breeding
stock. Therefore, the different Greek domestic swine
breeds (which still exist up today in many mountainous
arecas) can be the initial breeding stock (sows and boars)
of organic pig farms, that after a short period of just 4
months, could be a grandparent nucleus of sows which
will be kept in the farm for producing its own organic
gilts (Papatsiros 2011). In organic pig farming, organic
feed have to be used, preferably from the same unit or
another organic unit. However, it can be used to 30%
transition feed, except where the feed from the same
farm where the percentage is until 100%. Therefore, the
function pig units, which produce their organic feed,
could contribute significantly to securing the required
quantities of feed and at the same time reducing pro-
duction costs.

The most common health problems in Greek organ-
ic pig farming are respiratory problems, gastrointestinal
problems, claw and skin problems, parasitic infections
and high piglet mortality. The housing condition of
organic farming may predispose animals to various
infectious micro-organisms, which are rarely an issue
for indoor intensive production systems where strict
hygienic measures are taken (Papatsiros 2011).

High piglet mortality is observed in suckling and
weaning piglets, mainly due to skin traumas or crush-
ing of piglets by the sow, as well as diarrhoea syn-
dromes. Moreover, respiratory diseases, arthritis and
endoparasites are also frequent health problems in
weaned pigs. Diarrhea syndromes in weaned pigs are
caused by Escherichia coli, Clostridium perfringens
infections and parasites, related hygiene of outdoor or
indoor areas. In addition, respiratory problems in grow-
ing and finishing pigs, usually with pneumonia signs,
are caused mainly by Mycoplasma Hyopneumoniae,
Actinobacillus pleuropneumoniae and Porcine Repro-
ductive and Respiratory Syndrome Virus (PRRSV)
infections (Papatsiros 2011).

Leg problems (lameness, hoof injuries and abscess-
es), reproductive disorders (variations in litter size and

JHELLENIC VET MED SOC 2012, 63(1)
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abortions or returns-to-oestrus) and poor body condi-
tion are common health problems in sows. Genetic
factors, diseases, ground condition in outdoor areas and
mating management (increased social activity result-
ing in trauma) are the main risk factors for lameness
in sows. Poor mating management regarding oestrus
and pregnancy testing, synchronisation of oestrus in
sow batches and poor body condition are regarded as
important risk factors for reproductive problems in the
herd. Similar findings are referred from other studies
in organic pig farms in Europe (Feenstra 2000, Vaarst
et al. 2000, Kampshof and Steverink 2001).

Parasite infections from Sarcoptes scabei, Trichuris
suis and Ascaris suum are very common in Greek
organic pig farms. Studies have shown high prevalence
of helminth infestations in organic outdoor pig produc-
tion (Roepstorff et al. 1992, Carstensen et al. 2002).
Another important risk factor in organic pig production
is the frequent contact with rodents. Rodents are tank
of several pathogens, some of which are hazardous to
public health, such as Trichinella spp, Toxoplasma Figure 2. Regions of Greece with most developed organic pig
gondii, Salmonella spp, Campylobacter and Leprospira farming during 2004-2007.

Table 2. Development of organic pig farming in Greece during 2004-2007.

Region / Prefectures 2004 2005 2006 2007
Number of organic (free range) pigs
West Greece Aitoloakarnania 1367 7.624 8.338 9.437
Achaia - lleia 178 157 157 160
Thessaly Larissa 1.093 4437 5.812 4.676
Trikala 93 927 882 1.168
Karditsa - 803 863 234
North Greece
Thessaloniki 345 2.152 2.870 3.583
Chalkidiki 98 2.527 2.083 1.691
Serres 72 1.127 2.173 3.443
Central Macedonia Kilkis ) ) 339 900
Pieria - 186 1.080 1.273
Imathia 220 459 299 438
Grevena 57 712 3.972 6.120
West Macedonia Kozani 60 302 332 422
Florina - 155 317 464
p Kavala - 402 697 927
B M;ng:;m i Drama 1 1118 1.615 2.183
Evros - 541 1.185 2.101
Crete Rethymnon 427 564 829 938
Heraklion - 170 113 48

Source: Directorate of Organic Agriculture, Hellenic Ministry of Rural Development and Food, www.minagric.gr

JHELLENIC VET MED SOC 2012, 63(1)
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Table 3. Number of organic (free range) pigs from 2002 to 2010 in Greece.

YEAR 2002 2003 2004 2005 2006 2007 2008 2009 2010
Total number of organic pigs

Total number 1.288 3.628 4.469 126.003 110.096 175.004 60.918 54.631 42.991

Fattening pigs 1.238 1.648 1.856 > 87.669 69.180 18.835 14.791 11.435

Sows 18 752 2.557 o 20.345 18.200 17.066 16.315 13.630

Other pigs * 32 1.228 6 . 2.082 87.624 25.017 23.525 17.926

(*) Including estimated young animals, (**) no published data

Source: Directorate of Organic Agriculture, Hellenic Ministry of Rural Development and Food, www.minagric.gr

spp. During 2009, a total of 826.618 pigs were tested
for Trichinella spp. at slaughterhouses, including 2.892
samples from free range organic pigs. According to the
National Reference Laboratory results, two positive
samples were detected [one for Trichinella britovi and
one for Trichinella spp. (unspecified)] in free range
pigs’ samples. It is alarming that one of these cases
was connected with clinical signs of Trichinellosis in
five persons of a family in northeastern Greece, who
consumed undercooked wild boar meat from an organic
pig farm (Boutsini and Kontos 2011).

Trends and Perspectives
Factors in pork meat market

The supply and demand for organic pork in the
Greek market are one of the most significant factors
affecting the survival and development of the Greek
organic pig farming. In recent years, the sufficiency
of Greece in pork meat is approximately 50%, which
suggests that there are considerable opportunities in
Greek swine industry development.

“Market competition” of organic and conven-
tional pork meat can influence further development
of the Greek organic pig farming. This competition
is based on the lower prices of conventional pork and
purchasing power of Greek consumers. An important
advantage of organic pork meat is its high quality and
the similar-to-conventional taste. Investigations in the
Greck organic market have shown that consumers are
willing to pay a 20-30% price increase for organic
products, if they are sure that these products are of high

quality and safety.

The ‘new “kind” of consumer’, the “green” con-
sumer is the main target group of organic pork meat
market. “Green” consumer is environmental-sensitive
and prefers environmentally-friendly or eco-friendly
products. According to Koniari 2008, Greek women
seem to be more sensitive than men on environmen-
tal aspects of meat production. Also families with
dependent children, as well as Greek consumers in the
age groups of 29-39 and 51-60 years and people with
30,001 — 40,000 € income/year show high environmen-
tal — sensitivity according to the same study.

There is no much available data for the prices
of organic meat and meat products as prices diverge
depending on the country and on the product. For
instance, farmer price for organic pork in 2002 was
about 2.46 €/kg on EU-15 average, but some countries
had significantly higher prices like Greece (5.00 €/kg),
Ireland (3.49 €/kg) and the United Kingdom (3.22 €/
kg) (Napolitano et al. 2009). The average price pre-
miums in EU for organic pork meat are about 62 %.
Consumer price premium for organic pork cutlet (81
%) is higher than average farm gate price premium
and ranged extremely from 0 % in Portugal to 165 %
in Greece. The high divergence in consumer prices and
price premiums reflect often the different sales chains
used, i.e. consumer prices are usually much higher in
organic food shops than in supermarket chains (Napoli-
tano et al. 2009).

Furthermore, the higher production cost of organic
pork meat, affects the development and market expan-
sion possibilities significantly. Production costs can be
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reduced by reducing maintenance costs and increase
productivity of organic pig farming. The cost of main-
tenance can be reduced by using various coppices
or woodland (mainly oak). The labor cost (less time
spent on animal feeding) can be reduced also since
organic - outdoor pigs are able to excavate the ground
for roots, bulbs, etc. In addition, productivity growth
in organic farms can be increased by improving the
rearing conditions (eg construction of simple and well-
designed facilities, use of infrared lamps for newborns
in farrowing buildings) and the implementation of
preventive measures (€.g., vaccination programs, treat-
ments with phytotherapeutics) that reduce morbidity
and mortality rates (especially during winter). Such
interventions that reduce production cost and increase
performance parameters were critical for organic pork
farms’ development in mountainous regions of North
and Central Greece.

Factors of major significance in organic pork meat
production

Good animal health and welfare is an important
goal for organic husbandry, since animals are not just
parts of the farming system: they are also sentient
creatures and as such they should be given special
moral considerations. The goals and principles of high
animal health and welfare as well as the production of
healthy and safe animal products of high quality present
a challenge for organic livestock farming. Farmers
have to develop a farming system, where animals are
allowed to live in harmony with the surroundings and
to experience a good quality of life, e.g. to allow the
herd to perform natural behavior, emphasizing in the
harmony of the group and the freedom of animals to
make as many choices as possible. Farmers in such
systems have to intervene when necessary and at first
signs of disharmony in any aspect of the herd. Another
major challenge is to avoid biosecurity risks when
producing food from animals, because of the outdoor
access and the group rearing which could lead to greater
exposure to environmental contaminants. A potential
conflict is the presence of zoonotic organisms, such as
Trichinella spp., Salmonella spp., Toxoplasma gondii,
Campylobacter spp., Escherichia coli, etc because
organic herds have outdoor soil access and therefore
there is greater risk of contamination by such bacteria
than conventional herds.

The organic pig farming is facing the problem of
the absence of many organic slaughterhouses. There
are regions like Crete where the absence of organic
slaughterhouses consist the major problem of organic
pig farming.

Most Greek consumers do not seem to be aware
of the meaning of balanced nutrition, but food borne
hazards is the greatest worry (Zervas 2007). Their basic
concern, apart from other personal selection criteria, is
food safety that affects their preferences for specific
types of animal products, according to value and trust
criteria.

Disease prevention is a key point in organic (and
conventional) livestock production. Health manage-
ment by identifying and controlling the level of risk fac-
tors is therefore significant for organic farmers (Arsenos
et al. 2004). Health and welfare problems in organic pig
production may differ from problems in conventional
pig herds as a result of differences in management.
Control of animal health problems in organic herds
includes restrictions in medicine use and prophylactic
medication as well as the high risk of wildlife contact
and difficulties in cleaning and disinfection due to ani-
mals’ free access to outdoor areas.

The implementation of a health management and
disease prevention program based on Hazard Analysis
Critical Control Point (the HACCP concept) can be
the basis for ensuring food safety and high quality
of organic pork meat, through regular monitoring of
disease-risk factors. The development of a HACCP
system in organic farms requires the quantification of
risk factors by means of epidemiological studies or
alternatively by an expert panel (Bonde and Sorensen
2004). HACCP systems are characterized by continu-
ous monitoring of the risk factor level in the operational
health management on-farm. Instead of such monitoring
the routine control of risk factors like hoof trimming
at regular intervals to prevent hoof disorders causing
lameness may be an alternative. Other options could
be breed selection based on disease resistance or in
general choosing more robust breeds in the production
system. The general health status in the herd might also
be improved by implementing Good Farming Practice
codes such as sanitary measures, quarantine facilitics
for recently purchased animals as well as good rodent
management measures (Meerburg et al. 2004). Disease
monitoring by means of abattoir recordings or regular

JHELLENIC VET MED SOC 2012, 63(1)
IMEKE 2012, 63(1)



44 PAPATSIROS V.G., TASSIS P.D. CHRISTODOULOPOULOS G.,BOUTSINIS., TSIRIGOTAKIS G., TZIKAE.D.

blood or faeces sampling, followed by standard correc-
tive actions in case of problems should be included in
farms’ health management programme.

The advantage of HACCP in herd health man-
agement is the preventive approach focusing on risk
factors. The application of integrated veterinary man-
agement in organic pig farms will ensure the quality
and safety of the produced organic pork, contributing
beneficially to the competitiveness of this particular
meat market. Furthermore other certification and qual-
ity assurance schemes (e.g. Agro 3 quality standard
published by Agrocert 2008) based on the standards
of “transparency” and “traceability” of the produced
organic pork from “stable to the table” can be used in
addition to an on farm HACCP system.

The financial and scientific support of Greek farm-
ers could improve the current conditions in organic pig

farming. National - Govermental financial assistance
and educational training programs (especially in young
farmers) along with the creation of farmers’ groups
could lead to an increase of organic pig farming in
Greece. According to Greek Marketing Academy the
problems of Greek organic farming does not seem to
be related with the product as such and how it is per-
ceived by the consumer, but rather to the holistic func-
tioning of the market (Photopoulos and Cristallis 2002).
For this reason authors believe that to achieve a better
development for the organic sector a spirit of coopera-
tion among all interested groups and a high degree of
confidence is required especially because there are
several economic, social and psychological obstacles
to overcome. B
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