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TAKARMANYOZASSAL FOGLALKOZO OKTATOK ES KUTATOK
KONFERENCIAJA A SZEGEDI TUDOMANYEGYETEM MEZ ODAZDASAGI
KARAN

SzUCSNE PETER JUuDIT

Szegedi Tudomanyegyetem Megazdasagi Kar Takarmanyozastani éskéki Intézet,
6800 Hodmedvasarhely Andrassy at 15.
szucsne@mgk.u-szeged.hu

ABSTRACT: Conference of lecturers and researchersfoAnimal Nutrition in University of Szeged,
Faculty of Agriculture

The 30 year long traditional Conference of Animaltiition Specialists was organized by the Animal
Nutrition and Technology Institute on the 2nd-3thSeptember this year. The motto of the conference
was:,Forum of Young Lecturers and Researchers”

Eighteen presentations were held by the young alistsi about the production of healthy food of aaim
origin from the aspect of animal feeding; the usimg of byproducts of alternative energy plants for
feeding; the increase af-3 fatty acid content of the milk, meet and fishdabout some other up to date
feeding problems of fish, wild- and pet animalseTepresentatives of H6dmix feedmill industry and
ATEV Rt demonstrated their activities throught gostand products as well.

The abstract of the presentations see in this stieperiodical.

On the second day a cultural program took placdudieg the viewing of the panorama of
Hodmezvasarhely a Town of Hungarian Heritage, the adioinabf the Feszty cyclorama and visiting
the National Historical Park in Opusztaszer

The conferece served to strenghten and enlargertifiessional connection, and cooperation of acaclemi
and enterpreneur sphere and it gave a great omjitgrfar young scientists, post doctors and spéestitd
introduce and start or keep contact even with trarder collegues.

Keywords: traditional conference, animal nutrition specialist
Kulcsszavak:tradiciondlis konferencia, takarmanyozasi spedalis

A Szegedi Tudomanyegyetem Megazdasagi Kar Takarmanyozastani esiskéki
Intézete rendezte meg 2010. szeptember 2-3-dnamakyozastant oktatok és kutatok
immar 30 éve hagyomanyos, kétévenkénti vandoéggt hazank valamennyi
szakterulet-specifikus félsktatasi intézményének és kutatéintézetének réslizwet.

A szakmai konferenciara a Dél-Alfold takarmanyggaés forgalmazo vallalatait is
vendégul lattuk. A hatarmenti egyutikodés apolasa érdekében meghivast kaptak
tarsegyetemink - az Universitatea De Stiinte Adeicei Medicira Veterinad a
Banatului Timisoara (RO) - éllatok takarmanyozasd&eglalkoz6 fiatal oktatd- és
kutatdo munkatarsai is.

Korabban, 1994-ben volt vendéglatdé a karunk jodjehek Takarmanyozastani
Tanszéke. Ezt medaden, és ezt kévéen pedig sorra valamennyi agraregyetem,
illetve kutato intézet otthont adott a talalkozdkna

A konferencia helyszine a Kar Takacs Feréheinevezett Képk Kbzpontja volt.

A szakmai konferencia mottéja,Biatal oktatdk és kutatok férumavolt.

Tehat prioritast élveztek a fiatal oktatok, kutatodtoktoranduszok, posztdoktori
képzésben résztvék, valamint régionk allatok takarmanyozasahozéétizemeit és
vallalatait képvisd fiatal szakemberek, hogysaldassal, poszterrel, termékismentel
bemutatkozzanak, és a szakmai vitakban is résztewes a magas rangu tudomanyos-
szakmai forum éit.

18 ebadas hangzott el az allati termékek (tej-hus), mégeszséget mérxzd
élelmiszerek termelésének takarmanyozasi vonatkovhs emellett az alternativ
novényi ereddt energiaforrasok melléktermékeinek takarmanyozéki basznositésa,
és a halak, a vadoréélallatok valamint a kedvtelé§b tartott (hobby) allatok
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taplalasanak kerdéséir A rendezvény forum jellegébadodoan az éadasokat nagy
oktatoi-kutatéi tapasztalattal rendelkezprofesszorok és elismert szakemberek
részvételével konzultacio, vita és szakmai értékktivette. A bemutatott 0j ismeretek
az oktatasban is felhasznalhatoak.

Az ebadasok 6sszefoglaloi ezen tudomanyos folyoiratbegtatélhatok

Az esti szakember talalkoz6 alkalmat teremtetteargdyes- és az intézmények kozotti
kapcsolatok kiépitésére, korabban kialakitott szkhkapcsolatok megésitésére,
apolasara, az oktatas, kutatds, szaktanacsadas tergowbeli egyuttniikodés
lehetiségeinek atgondolasara, megvitatasara.

A taldlkozé masnapjdn a résztékv avatott Kkiséikkel ismerkedtek meg
Hodmebvasarhely kulturalis térténelmével és a varoshamaytibol gyonyorkodhettek
a Magyar Orokség Varosanak latképében.

Az (] kontosbe 6ltozott Opusztaszeri Nemzeti TéetéfEmlékparkot és a megujult
Feszty-kdrképet szakavatott kiéiérel latogattak meg a résztuiu

A bengiséges hangulatu talalkoz6 a szakmai-kollegidliscéalatok efsodéesét és
bévilését, az akadémiai és vallalkoz6i szféra egyiktdését, a fiatal oktatok és
kutatok, doktoranduszok szakemberek szakmai bekozt@asi és publikacids
lehetiségét, valamint a hatar menti kapcsolat felvétddéeteetiségét szolgalta.
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LENOLAJ KIEGESZITES ES ZOLDTAKARMANY ETETES HATASA A
LIBAHUS ZSIRSAV-OSSZETETELERE ES OXIDACIOS STABILIT ASARA

ZSEDELY ESZTER - SCHMIDT JANOS

Nyugat-magyarorszagi Egyetem, Nigazdasag- és Elelmiszertudomanyi Kar
Allattudomanyi Intézet, Takarmanyozastani Tanszék
9200 Mosonmagyarévar, Var 4.
zsedelye@mtk.nyme.hu

ABSTRACT - Effect of linseed oil and forage on thdatty acid profile and oxidative stability of
geese meat

An experiment was carried out with 125 Lipsitsch-i¥heat-type hybrid geese at University of West-
Hungary, Faculty of Agricultural and Food SciencBgpartment of Animal Nutrition Research Farm.
The aim of these experiments was to analyze thg &id profile and the oxidative stability in gees
meat and to improve it by feeding. According to #im of the trials geese diet were supplementet wit
linseed oil and vitamin E. The source of synthettamin E supplementation was theadtocopherol-
acetate. Feeding of the animals was the same dtiinfirst 5 weeks. At the age of 5 weeks geese wer
moved into a finisher building where they fed tlodldwing 5 experimental diets from the 6th week: 1.
group (C) finisher diet (fd); 2. group (F) 80 %fdf+ad libitum forage(f); 3. group (LF) 80 % of
fd with 2 % linseed oil (lo) +f; 4. group (LF-15DEB0 % of fd with 2 % lo +f + 150 mg vitamin E; 5.
group (LF-250E) 80 % of fd with 2 % lo + f + 150 migamin E. At the end of the experiment, on the
14th week, the geese were slaughtered and samplescollected from 3 animals in each group for the
fatty acid analysis and storage test.

Feeding animals with green forage or diet suppldetenvith 2% linseed oil significantly increased
PUFA, especially n-3 fatty acid, content in tissoégeese. Both treatments decreased n-6/n-3 dattly
ratio for the experimented species.

Vitamin E supplementation was effective antioxidamd could reduce the impairment of oxidative
stability of meat.

Keywords: linseed oil, forage, geese, fatty acid profiled fatty acids
Kulcsszavak: lenolaj, takarmany, 1d, zsirsav profil, n-3 zatrak

BEVEZETES

Az utébbi évtizedben szamos sikeres takarmanyozkisérletet végeztek
monogasztrikus allatokkal, hogy a husukban nove§ékuman taplalkozas szamara
fontos n-3 zsirsavak mennyiségét. Erre az a sjpeaidchanizmus ad lelisgget,
amellyel a zsirsavak a monogasztrikus allatokbdezif@dnak és az intermedier
anyagforgalomban felhasznaldédnak. Ez a torekvéarkdmn kilondsen aktualis, hiszen
a hazai lakossag n-3 zsirsav ellatottsaga a napdiajra és sertészsirra alapozott
magyar konyha kodvetkeztében kiléndsen rossz.

Viziszarnyasokkal, igy libakkal végzett vizsgalatikazonban ebben a témakérben
csak keves eredmény all rendelkezésre. Ismert, @y a baromfifajok kozil a ludak
hasznositjak legjobban a zoldtakarmanyokat, ezérdstibak nevelése soran letmig
van zdldtakarmanyok felhasznélasara. Ugyanakkoesgypldtakarmanyok nyerszsirja
jelenbs  mennyiséf a-linolénsavat tartalmaz, ami lelbge teszi, hogy
zoldtakarmanyok etetésével noveljik a libatesj@sak o-linolénsav tartalmat. Az n-3
zsirsavak mennyiségének novelésével azonban a lusdécios stabilitasa csokken,
ami antioxidans adagolasaval mérsékéihet

A fentiek alapjan kisérletiinkben arra kerestinkasz, hogy zo6ldtakarmany etetése,
valamint a takarmany lenolajjal tortekiegészitése milyen hatast gyakorol a libahus
zsirsavosszetételére, tovabba hogy E-vitamin adagedl javithato-e a nagyobb n-3
zsirsav tartalmu libahus eltarthatésaga.
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ANYAG ES MODSZER

Allatkisérleti modszer

Kisérletiinket 125 db, vegyes ivatlipitsch-iXL hibrid huslibaval végeztik. Az
allatokat 5 hetes korukig zart neelstalloban helyeztik el, mely ddzak alatt

valamennyi allat azonos takarményozasban részesNgzetesen az éIs3 hétben

egységesen liba inditotapot, mig a 4-5. héten hbaebtapot fogyasztottak. Ezt
koveten a libakat 25 allat elhelyezésére alkalmas fiikkésztott, fulkénként kilon
kifutoval rendelkeé istalloba helyeztik at, ahol mar kilonb6zott agyesgcsoportok

takarmanyozasa.

A zoldtakarmanyt is fogyasztd kisérleti csoportakarmanya lenolaj és E-vitamin
kiegészitést is tartalmazott. A zdldtakarmany stetéalamint a lenolaj kiegészités
meértékét korabbi Kkisérleteink tapasztalatai alapp@taroztuk meg. Szintetikus E-
vitamin forrasként DLa-tokoferol-acetatot etettiink. Az allatok takarmérdsa a

kovetked modon alakult a kisérlet soran:

. 1. csoport liba hizlalotap

. 2. csoport  liba hizlalétdp 20 %-a helyett ad libitmbldtakarmany

. 3. csoport 2 % lenolajjal kiegészitett liba hiztaj20%-a helyett ad libitum
zéldtakarmany

. 4. csoport 2 % lenolajjal kiegészitett liba hiztafp20%-a helyett ad libitum
z6ldtakarmany + 150 mg Du-tokoferol-acetat/kg tap

. 5. csoport 2 % lenolajjal kiegészitett liba hiztaj20%-a helyett ad libitum

z6ldtakarmany + 250 mg Du-tokoferol-acetat/kg tap

A 11 - 14. hét kozott attértink a novendék libaaapie a lenolaj- €és E vitamin
kiegészités, valamint a z6ldetetés valtozatlanotadiak a kiulonb&zkezelésekben.

A zoldtakarmany aprora szecskazott vegyes botandsdetétdl fii volt a kisérlet teljes
idétartama alatt.

A kisérlet befejezésekor, a 14. héten, a libakeddauk és csoportonként 3-3 allatbdl
mell- és combhlds mintakat vettink a zsirsavossde®d az oxidacios stabilitas
vizsgélatahoz.

Kémai vizsgalati eljarasok

Az etetett takarmanyok, tovabba a vizsgalt teséiészsirjanak zsirsavosszetételét
Agilent Technologies 6890tibusu gazkromatograffal vizsgaltuk. Az oszlopejezi:
Supelco SPTM 2560 Fused Silica Capillary Column 10€0,25 mmx0,2um film
vastagsag.

A kisérletek célkiizéseinek megfeléén sor kerilt a husmintak oxidacios stabilitasanak
megallapitasara is, amelyhez a TBARS értéketMARATHAN ES DAs (1992)
modszerével a libak mell- és combhlsabdl hataromtel. A mintakat a vizsgalatot
megebzéen 1, illetve 2 hénapig - 1%-on mélytiitsben taroltuk.

EREDMENYEK

A mell-és combhus zsirsavisszetételének alakulasa

A zsirsavvizsgalat eredményeit hztablazattartalmazza. Ezek alapjan megallapithaté,
hogy a 2% lenolaj-kiegészités és a zo6id etetés egyittes hatasara a telitett és
egyszeresen telitetlen zsirsavak csOkkenéséveluzsriosan 6ttt a tobbszordsen
telitetlen (PUFA) zsirsavak részaranya. Onmagabaméldtakarmany-etetéssel is
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hasonlo hatast sikerilt elérni a 2. csoportbark @sal csekélyebb mértékbenraLAN
(2004) ugyancsak a MUFA csoport csOkkenését tapldeszt amikor a libak
inditétapjanak 10, nev&@iapjanak pedig 20%-atiliszttel helyettesitette.

A PUFA zsirsavak mennyiségének novekedésgésetban az olajsav (&) rovasara
kovetkezett be. A zoldetetés és a lenolaj-kiegészggyarant csdkkentette az olajsav
mennyiségét.

A telitett zsirsavak kozil a kulonbibzkezelések a kontroll csoporthoz képest a
palmitinsav (Gs.9) mennyiségét csokkentették, mig a sztearinsay.g(@ranyat nem
befolyasoltak.

A legjelentisebb noévekedés azlinolénsav (Gs.13 n-9d tekintetében kovetkezett be: a
relativ ndvekedés a zoldetetés hatasara 1,14-sgelesmig a lenolaj-kiegészitéssel
4,76-szoros novekedést sikerilt elérni. A lenolajuBs MTsAI (2006) kisérletében is
novelte a PUFA csoport n-3 zsirsavainak, kozullklgsorban aza-linolénsavnak a
mennyiségét brojlercsirkék zsirjdban. Adinolénsavbdl kép&dds EPA (Gos n-d €S
DHA (C226 n-d mennyisége is novekedett a lenolaj-kiegészitdashea, de az-
linolénsavnal joval kisebb mértékben ésistgban a majban volt megfigyeltiet
Tekintettel arra, hogy a lenolaj kbzepes mennyidéwplsavat (Gs2Nn-6) is tartalmaz, a
kiegészités kis mértékben novelte a linolsav résmet is. Ezzel szemben a 2.
csoportban a zéldetetés hatasara a linolsav kigkigcsOkkenése figyelh&imeg.

1. tAblazat: A haslibak zsirsavosszetételéndknell és a comb mintak atlagaplakulasa

1. csoport 2. csoport 3. csoport 4. csoport 5. csoport

. ) 29%LO+z6ld | 2%LO+z6ld

kontroll abrak+zold| 2%L&zold +150SE +I50SE

Cuo 0,33t0,08" | 0,36t0,08 | 0,31+0,06" 0,32+0,06° | 0,31+0,09"
Cis0 20,2#1,13 | 20,6%#1,058 | 19,42+1,1F° | 19,441,1F° | 18,6Q:0,62
Cisu 2,45:1,04 | 2,470,94 2,4@0,92 2,3%0,94 2,2%0,91
Ciso 8,53t5,30 | 9,015,49 8,135,30 8,996,22 8,3@5,54
Cisa 40,94:10,12| 39,87%9,50 | 37,2@&8,30 35,628,61 | 36,9%9,01
Cigone | 17,96:2,72 | 17,3%2,92 | 18,8@2,35 18,832,98 | 19,8%1,84
Cigans | 1,19:0,31 | 1,36:0,47 6,00:1,44 5,75%1,7F | 5,98:1,34
Cooane | 3,94565 | 4,656,45 3,384,48 3,224,02 3,6%4,83
Cxsns | 0,05:0,04 | 0,060,04 0,180,26 0,2%0,30 0,180,24
Cxens | 0,36t0,32 | 0,380,39 0,5%0,85 0,480,56 0,5%0,66
SFA 29,3®5,31 | 30,3%5,16 | 28,1@86,08 29,0%6,77 | 27,485,92
MUFA | 44,79%10,88| 43,63:10,26| 41,039,07 39,429,30 | 40,489,63
PUFA | 24,323,798 | 24,7#4,84 | 29,8%2 & 29,6242,99 | 31,14:3,74
n-6 22,66t3,63 | 22,884,32 | 22,722,69 22,7%3,07 | 24,083,67
n-3 1,6140,43 | 1,8%0,73 7,050,68 6,80t0,83° | 7,0at0,6C°
n-6/n-3| 14,8%3,7¢ | 13,845,177 | 3,250,47 3,4240,79 | 3,46t0,60

a,b, c¢: A vizszintes sorokon belll a kilorbbetivel jelolt értékek szignifikansan eltérnek
egymastol (min. P<0,05)

! LO=lenolaj

2 SE = szintetikus E vitamin (Dt-tokoferol-acetat)

JANG-WEN-CHUAN ES MTSAI (1996) szintén azt figyelték meg, hogy amikor lzék
takarmanyat kulonb@znovényolajokkal (kokuszolaj, szojaolaj), valamgartészsirral
egészitették ki, eltdrmodon alakult a mell és a comb zsirjanak zsirsnsgistele. A
kOkuszolaj a telitett zsirsavak részaranyat, migseatészsir a MUFA csoport
zsirsavainak mennyiségét novelte meg a testzsiebanasik két zsirsavforrashoz
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viszonyitva. A tobbszorésen telitetlen zsirsavakJKR) nagyobb részaranya a
szOjaolajjal végzett kiegészités esetében vohijetb.

Az n-6 és n-3 zsirsavak valtozasanak kovetkeztémem-6/n-3 zsirsav arany is
véltozott. A kontroll csoport 14,85:1 aranyahoz é&tpa zoéldetetés 13,8:1-re, mig a
lenolaj-kiegészités jelefg meértékben, atlagosan 3,38:1 értékikgette ezt az aranyt.
Ez utébbi méar a taplalkozasi ajanlasokban szérépl idedlis aranynal (WHRBURG,
2004) is s#kebb, ami a human fogyasztas szempontjabdl rendkédve.

A kisérleti eredményeink medsitik, hogy mar 2% lenolaj-kiegészitéssel is jeleah
javithato a libak vagott arujanak zsirsavosszedétel

A libahus oxidacios stabilitasanak alakulasa
Annak megédllapitasara, hogy a lenolaj-kiegészitest® a zoOldetetésnek az egyes
szOvetek zsirjanak oxidacios stabilitasat csokkdmdtasa korrigalhaté-e antioxidans

mg szintetikus E-vitamint (Dle-tokoferol-acetat) adagoltunk a takarmanyhoz. Adtap
eredményeket bemutatlh 4bra adatai (mell- és a combmintak atlaga) azt igakolja
hogy a lenolajjal tortéh kiegészités a libak esetében is rontja a zsir aoxid
stabilitdséat, hiszen a legnagyobb MDA értéket as®portban mértik, ahol a lenolaj-
kiegészités mellett nem adtunk E-vitamint. Ez &erény megegyezik annak a szamos
tanulmanynak a megéllapitasaival, amelyek szerititbhszorosen telitetlen zsirsavak
gyorsitjak a husok és hustermékek oxidativ romlésates MTSAI, 1989; MORRISSEY

ES MTSAL, 1998; MANILLA ES HUSVETH, 1999;MEZzES 2000;MEZES ESERDELYI, 2003;
KAHRAMAN ES MTSAI, 2004).

@ 1. csoport kontrall (arak) @ 2. csoport abrak+Z m 3. csoport 294 O+Z
8 4. csoport 2% O+Z+150SE @ 5. csoport 2%0.O+Z+250SE

MDA 18
(mokghls) 16 -

13,65

2,00

1. hdnap 2.hdnap

Tardad id 6

* P<0,05 ** P<0,01 *** P<0,01 a 3. csoporthoz visgdtva
1.=Kontroll (abrak) 2.=abrak+zéld 3.=2%lendla{)+z6ld
4.=2%L.0+z6ld+150SE (Dlo-tokoferol-acetat) 5.= 2%LO+z6ld+250SE

1. &bra: A zsir oxidacios stabilitasanak alakulasa huslibaknal

A Kkisérlet eredményei alapjan megallapithatd, higigdnapos mélyiticben végzett
tarolast koveten az E-vitamin kiegészités a csak lenolaj-kiegészén részesiil3.
csoporthoz képest sziginfikans mértékben csokkiensst MDA-tartalmat a husban. A
250mg/kg-os vitamin-kiegészitésben részgésidloportban ugyanis 5,73mg/kg hus volt
az atlagos MDA tartalom, szemben a lenolajat negydezté kontroll csoport hisanak
6,01 mg-os MDA tartalmaval. Az eredmények azokat megallapitasokat is
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alatamasztjak, amelyek szerint a szikseéglet fedethgolt E-vitamin-kiegészités
hatékonyan csokkenti a lipid oxidaciot hasbantulbehistermékekben (MiLLA ES
HUSVETH, 1999; CASTELLINI ES MTSAI, 1999; HUSVETH ES MTSA} 2000; MEZES 2000;
DAL Bosco Es MTsA) 2004; MEZES ES MTSA) 2006). AJUAH ES MTSAI(1993) full-fat
lenmaggal egyitt adagolt E-vitamin-kiegészitészaltdn hatékonyan csokkentették a
brojlerhus érzékenységét az oxidacidran Es MTSAI(1989) a 100 NEx-tokoferol/kg
takarmany kiegészitést talaltak hatékonynak a dmhujls oxidacids stabilitdsanak
javitdsara. Eredményeik szerint a tarolas soran jaeglt is a mell- és combhus
oxidativ stabilitasa. Kisérletinkben a hosszabloldar soran annyiban valtozott a
helyzet, hogy a 2 hdnapos vizsgalatok alkalmaval osak a lenolaj-kiegészitésben
nem részesdl 1. és 2. csoportban volt szignifikansan kisebbMDRA érték a 3.
csoporthoz képest. Az E-vitamin-kiegészités ugyelative &tlagosan 20,3, illetve
19,3%-kal cstkkentette az MDA tartalmat, de ez Briiség statisztikailag nem volt
igazolhato.

Kisérletiinkben az MDA eredmények nagyobb szérdsehftien arra vezethétvissza,
hogy azl. dbraadatai atlagok, amelyek a mell- €és a combhus e¥ageit is magukban
foglaljak. Ugyanakkor a kétféle izomszovetben kbidzd mértékben valtozott az
oxidacios stabilitds. Ennek ok#KOBSEN ES MTSA(1995) szerint az, hogy aa-
tokoferol felhalmozodasa a kulonkitgzévetekben nem azondsNSEN ES MTSAI1997)
kisérletiikben azt talaltdk, hogy amikor repce- E§ja®lajjal egyutt E-vitamint is
adagoltak a brojlereknek, a nagyobb tokoferol lamaellenére is a combhus volt
érzékenyebb az oxidaciora a mellhashoz viszonyitva.

Fontos megjegyezni azt a tényt, hogy abban a cHmpyramelyik zoldtakarmanyt is
fogyasztott a hizlalas soran, kisebb volt a hus MBrtalma. Ez minden valGsZiseg
szerint a zoldtakarmanyokban talalhat6é antioxid@tasu anyagokkal indokolhato.

KOVETKEZTETESEK

Az elvégzett kisérlet eredményei alapjan megaktapd, hogy mind a zoéldetetés, mind
a lenolaj kiegészités tobb tekintetben is kedveatasu a libahus kémiai 6sszetételére.
Az n-3 zsirsavak részaranyanak novekedése, az-8-péirsavak ardnyanakisgiilése
kovetkeztében mindkét esetben javul, a human iddege kbzelit a vagott aru
zsirsavosszetétele.

Az elvégzett vizsgalatok alapjan 6sszességéebensaelmondhatd, hogy a nagy
tobbszorosen telitetlen zsirsavtartalmu olajok | ad#kidézett oxidacios stabilitas
csokkenés E-vitamin adagolasaval mérsékélhet

KOSZONETNYILVANITAS

Kisérletiinket az NKTH tamogatasaval aKomplex technoldgia viziszarnyas
készitmények-3 zsirsavtartalmanak névelésém@mi projekt keretében vegeztik.
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THE USE OF GARLIC OIL AGAINST THE ADVERSE EFFECTS O F
MYCOTOXIN T-2 IN BROILER CHICKEN

ZSOLT ANCSIN, MARTA ERDELYI, KRISZTIAN BALOGH , MIKLOS MEZES

Szent Istvan University Department of Nutrition,
2103 Godol Prater K.u.1 Hungary
Ancsin.zsolt@mkk.szie.hu

During my present study | investigated whether §.Bg* or. 1.5 g kg garlic essential oil is able to
eliminate the adverse effects of T-2 mycotoxin abiiethe feed at the dosage of 1 mg kg mg kg'and

4 mg kg". Chickens’ feed was supplemented with T-2 toxamfrthe age of 14 days to the age of 28 days.
From the age of 28 days to 35 days the mycotoxirtagnination was left from te meal to see whether ar
they able to compensate the prooxidant effect @f toxin with or without the garlic supplementation.
The malondialdehyde and reduced glutathione comtedtglutathione peroxidase activity was measured
from blood and liver samples. So | concluded, timathe short run 1.5 g Kggarlic oil is able to
compensate the prooxidant effect caused by low db3e2 toxin (1 mg kd). Although in the long run

(2 weeks) these beneficial effects were not shogarlic oil was not able to compensate the toxin
contamination for so long, as the significantlydnigDA level suggests. It was concluded from thedbl
plasm samples of the latest slaughter, that usidig &g" és az 1.5 g k§garlic oil as feed supplement in
the last period did not support the regeneratiothefgroups formerly exposured to higher mycotoxin
load.

Keywords: T-2 toxin, garlic oil, malondialdehyde, reducddtgthione, glutathione peroxidase

FOKHAGYMAOLAJ FELHASZNALASANAK LEHET = OSEGE A T-2
MIKOTOXIN KAROS HATASAINAK KIVEDESERE BROILERCSIRKE ~ BEN

ANCSIN ZSOLT, ERDELYI MARTA, BALOGH KRISZTIAN , MEZES MIKLOS

Szent Istvan Egyetem, M&gazdasag- és Kornyezettudomanyi Kar
Allattudomanyi Alapok Intézet, Takarmanyozastamdzaek
2103 GOdol Prater K.u.1
Ancsin.Zsolt@mkk.szie.hu

Kisérletiink soran azt vizsgaltuk, hogy a 0,3 g/kg 1,5 g/kg fokhagymaolaj kiegészités képes-e
eliminalni az 1 mg/kg, 2 mg/kgs 4 mg/kg dézisban takarmanyhoz kevert T-2 todiro& hatasait. Az
allatokat (n=180) 14 napos életkortdl 28 naposkétg etettiik toxinnal terhelt takarmannyal. Ezugan
28-35 napos korig tartd ddzakban a takarmanybdl elhagytuk a toxint, és a@zgaltuk, hogy a
fokhagymaolajjal vagy anélkil képesek-e kompenzaltoxin altal korabban okozott prooxidans hatast.
A vér és maj mintdkban meghataroztuk a redukaltaghn koncentraciot, és a glutation-peroxidaz
aktivitast, valamint a tiobarbitursav reaktiv anglagkoncentraciojat. Ezek alapjan megallapitottudgyh

a 1,5 g/kg fokhagymaolaj rovidtavon segitett elldypszni a kis dézisti (1 mg/kg) T-2 toxin okozta
prooxidans hatast. Hosszabb tdvon (2 hét) azonban jelentkezett ez a kedvehatas, ilyen hosszi
toxinterhelést nem volt képes a fokhagymaolaj sliiyozni, amire a fokozott lipidperoxidacié soran
keletke®d szignifikansan nagyobb MDA koncentracié utal. Aplsd vagas vérplazma paramétereinek
értékelése soran arra a kovetkeztetésre jutottbhogy a kisérlet vé@sszakaszaban a toxinterhelés
elmaradésa utan a 0,3 glég az 1,5 g/kg dézisban alkalmazott fokhagymaddaj segitette a magasabb
toxinterhelésnek kitett csoportok regeneralédasat.

Kulcsszavak T-2 toxin, fokhagymaolaj, malodialdehid, redukdliitation, glutation-peroxidaz
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EFFECT OF FEEDING DIET CONTAMINATED BY T-2 TOXIN ON
GLUTATHIONE REDOX SYSTEM AND LIPID PEROXIDATION
PROCESSES IN CARPS

K.BALOGH ,1?J. SzaBO-FODOR,! A. BocsAl,> M. HEINCINGER ,2
M. MEZES?

'MTA-Kaposvar University, Research Group for AnirBakeding and Animal
Hygiene,
’Szent Istvan University, Faculty of AgriculturaldaBnvironmental Sciences,
Department of Nutrition,
Balogh.Krisztian@mkk.szie.hu

In this study authors investigated the effect @fdiag artificially contaminated diet with T-2 tox{2.45

mg kg* feed) and its natural metabolite HT-2 toxin (0r68 kg® feed) on young common carps. Two
experimental group, a control and a T-2 toxin edabne were formed (n=36/group). The feeding trial
lasted 4 weeks, with sampling 6 fish from each geoweekly. Post mortem liver samples were taken, in
which some parameters of the glutathione redoxesyshamely reduced glutathione (GSH) concentration
and glutathione-peroxidase (GSHPXx) activity wereasueed. Free radical formation was analysed by a
direct reactive oxygen metabolites (dROM) test, émmdmeasuring the intensity of lipid peroxidation
(LP) concentration of malondialdehyde (MDA) waseatetined. Linear regression analysis showed close
positive correlation between the activity of GSHind the concentration of its co-substrate (GSH)-th
toxin treated group. During the first two weekshdgdROM levels were measured in T-2 toxin treated
group, but due to the continuous activation ofghgathione redox system the intensity of LP, asnsh

by the MDA concentration, did not increase at thplied dose of toxin.

Keywords: carp, T-2 toxin, glutathione redox system, oxygeatabolites, lipid peroxidation

T-2 TOXINNAL SZENNYEZETT TAKARMANY ETETESENEK HATAS A
PONTYOK GLUTATION REDOX RENDSZERERE ES A
LIPIDPEROXIDACIOS FOLYAMATOKRA

BALOGH , K., SzABO-FODOR, J.2, Bocsal, A.2, HEINCINGER , M.2, MEZES, M. 2

'MTA-Kaposvari Egyetem, Allattenyésztési és Allathitjai Kutatécsoport,
Szent Istvan Egyetem, Mégazdasag- és Kornyezettudomanyi Kar,
Takarmanyozastani Tanszek
Balogh.Krisztian@mkk.szie.hu

Kisérletiikben a szefk T-2 toxinnal (2,45 mg/kg takarméany) és annak &smetes metabolitjaval, HT-2
toxinnal (0,52 mg/kg takarmany) mesterségesen gezett takarmany etetésének fiatal pontyokra
gyakorolt hatasat vizsgéltak. Két kisérleti csopbreégy kontrollt és egy T-2 toxinnal kezeltet atatktak

ki (n=36/csoport). A kisérlet 28 napig tartott, gretk soran csoportonként és hetente 6-6 allat kerdl
mintazasra. Post mortem majmintakat vettek, melyekieghataroztak a glutation redox rendszer néhany
paraméterét, nevezetesen a redukalt glutation (@®Hgentraciét és a glutation peroxidaz (GSHPXx)
aktivitast. A szabadgyok ké@dés vizsgalatat direkt reaktiv oxigén metabolitdRQM) kimutatasara
szolgal6 teszttel, a lipidperoxidacié (LP) intedsdt pedig a malondialdehid (MDA) koncentracio
meghatarozasaval végezték. A linearis regresszifizis szoros pozitiv korrelaciét mutatott a GSHPx
aktivitasa és ko-szubsztratjanak (GSH) koncentjadiézoétt a T-2 toxinnal kezelt csoportban. A Kiser
elss két hetében magasabb dROM szinteket mértek aoki@ral kezelt csoportban, de a glutation redox
rendszer folyamatos aktivacioja kovetkeztében antéhzitasa, ahogy azt a MDA koncentracié mutatja,
az alkalmazott toxin-dézis esetében nem ndvekedett.

Kulcsszavak ponty, T-2 toxin, glutation redox rendszer, oxigaetabolitok, lipidperoxidacio
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EXAMINATION OF THE WILD BOAR MEAT INGREDIENTS ORIGI NATED
FROM WILD BOAR PARKS WITH DIFFERENT INTENSITY OF FE EDING

ERIKA BODNARNE SKOBRAK

University of Szeged, Faculty of Agriculture Animdltrition and Technology
Institute, 6800 Hodmeéxasarhely Andrassy ut 15
bodnarne@mgk.u-szeged.hu

The aim of the study was the comparative evaluatiosome chemical composition traits of wild boar
meat from three different wild boar population. Yheere kept in three wild boar parks with different
habitat conditions with special regard to nutriibnircumstances. The feeding intensity of the pavks
also evaluated. Groups were formed by feeding gitgnextensive (reed, fish, snail, etc.), semengive
(by-products, maize), intensive (concentrates). tMamples (500 g/animal) were collected from rihe
serratus anteriorof the animals. The raw protein, fat, main mezod &race elements and fatty acid
quantity and composition were measured.

By our results there is no significant differencaomg the protein content of samples of the differen
feeding intensityThe fat content is remarkably lower in extensive amensive feeding circumstances
(4.27%, 6.74%) than in semi-intensive feeding bagkgd (14.12%).

The quantity of saturated fatty acids was the teghethe semi-intensive group, and linolenic deiel
among the unsaturated fatty acids was highestirl$as group.

The levels of the following minerals were measuiecium, phosphorus, magnesium, iron, manganese,
zinc, copper, iodine, selenium. The iodine and rmaege content was almost on the same level in the
groups, but the samples from semi-intensive pankaioed the least mineral content.

Keywords: wild boar meat, protein, fat, fatty acid profilajneral contents

ELTER O TAKARMANYOZASI INTENZITASU KERTEKB OL SZARMAZO
VADDISZNOK HUSANAK BELTARTALMI VIZSGALATA

BODNARNE SKOBRAK ERIKA

Szegedi Tudomanyegyetem Megazdasagi Kar Takarmanyozastani éskéki Intézet,
6800 Hodmed&vasarhely Andrassy ut 15
bodnarne@mgk.u-szeged.hu

Harom magyarorszagi vaddiszndskértgyijtottiink hismintakat a 2006/2007. évi vadaszatnytéen.
Meghataroztuk a kertek takarmanyozasi korilményaitenzitasat). Az extenziv takarmanyozasi
rendszei kertben (A) a taplalék jelefd részét a nad gyoktorzse, halak és csigak tették iélintenziv
takarmanyozasi rendsferkertben (B) az allatok taplaléka nagyobbrészt dezdti- és szantéfoldi
melléktermék volt, csoves kukorica kiegészitésaelintenziv rendszérkertben (C) pedig vaddisznok
szamara Osszeallitott takarmanykeveréket (tapotyasztottak az allatok A hds mintavételére
kdzvetlenll a vadaszat utan keriilt sor. &t lallatokbdl (n=66), a zsigerelést koden, az alséd
fiirészizombdl ifn. serratus anterigr500 g mintat vettink. Meghataroztuk a mintadkéfgdr és zsir-
tartalmat, a fontosabb telitett és telitetlen zsiak, valamint makro- és mikroelemek mennyiségét. A
fehérjetartalom tekintetében nem volt szignifik&igonbség (A= 21,83%, B= 19,89%, C= 21,87%) a
mintak kdzott. A zsirtartalom szempontjabdl legratgly értéket (14,12%) a félintenziv keittlszarmazo
mintakban mértlink, mig ennél joval kedébh értékeket kaptunk a két masik kert esetén (RF¥%,; C=
6,74%). A telitett zsirsavak mennyisége szintén keBhkSl szarmaz6é mintdkban volt a legnagyobb, a
telitetlen zsirsavak kozil a linolénsav esetébaztisaz eredményt kaptuk. A kilenc vizsgalt elem, (B,
Mg, Fe, I, Se, Mn, Cu, Zn) kézil a hasok jod és angén tartalma nem kilénb6zott az egyes kertek
szerint. A t6bbi elem mennyisége jelénkilonbségeket mutatott. Az extenziv és az intekeftekidl
szarmazd mintdkban kozel azonos értékeket kaptnghyektl a félintenziv kert mintdinak asvanyi
anyag-tartalma joval elmaradt.

Kulcsszavak vaddisznd hus, fehérje, zsir, zsirsav 0sszetitefnyi anyag-tartalom
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EFFECT OF DIFFERENT COMPLEMENTARY FEEDINGSTAFF ON T HE
EXTERNAL BODY DEFORMITIES OF JUVENILE TENCH

MILAN FEHER

UD, CAAES, FASEM, Institute of Animal Husbandry: 4032 Debrecen,
138. Boszérmeényi str.
feherm@agr.unideb.hu

In most scientific sources tench is referred asmpkementary fish of pond culture, but as a restithe
intensification of carp production it has been ¢desed as a stepchild of these cultures. Nowadays,
however, demand has been increased significanthartds this indigenous fish species, which has put
tench into the center of interest among researdlagety. Since the question of nursery is one @& th
greatest challenge in the breeding of tench. Thararement of this field is essential for the raisiof
production. In most cases experts use differerd kihlive feed supplementations in order to evdde t
major inhomogenity in the juvenil tench stock adlwas the body deformities often occuring during th
intensive nursing of carp species on dry diet. Hmwethese nourishment organs are variable intioitri

but the cost and time of their production are lgrtatly high. In our experiment juveniles were eghin

a recirculation system using different feed supgetations and Tubifex in order to establish by some
important production parameters wether the positiffects of the live feed can be attainable by the
feeding of lysine and vitamin-C. Beside some ofithportant production parameters we payed an extra
attention on body deformities. It was proved unagubusly by the experiment, that the using of lised

in the rearing of tench juvenile generate more athgeous results than feeding dry diet even ifliter

is enriched with supplementations which have faable physiological effects.

Keywords: tench, nursery, vitamin-C, lysine, live feed

KULONBOZ O TAKARMANYKIEGESZIT OK HATASA A COMPOIVADEK
KULS O TESTTORZULASAIRA

FEHER MILAN
DE, AGTC, MEK, Allattenyésztéstudomanyi Intézet

4032 Debrecen Boszérményi ut 138.
feherm@agr.unideb.hu

A legtobb szakirodalmi forras a compét a togazdaekagellékhalaként emliti, de a pontytermelés
intenzifikalasa kovetkeztében inkabb azok mostobaggkeként tarthatjuk szamon. Napjainkban
azonban jeleisen megétt a kereslet ezeishonos halfajunk irant. Az tény, hogy Ujra szamotatas
kdzéppontjaba allitotta a compat. Mivel a compdyésztésében jelenleg az egyik legnagyobb kihivas az
ivadéknevelés kérdése, és ennek fejlesztése elesigtién a termelés novelése érdekében. A fiatal
compo6 allomanyok jeleis mértéki szétndvése, illetve a pontyfélék intenziv, szégon tortéd
nevelése soran gyakran megjéeesttorzulasok elkeriilése érdekében a kutatékaaiek nevelése soran

a legtbbb esetben kiegészitésként kilothdkieleségeket is etetnek. Ezek a taplalékszervezetatban
beltartalmi értékeiket tekintve igen valtozékonyadoallitasuk koltsége és @hunka igénye pedig
egyarant igen magas. Kisérletlinkben az ivadékad@tkulaciés rendszerben, kildnléémakarmany-
kiegészitket ésTubifexetfelhasznalva neveltilk, hogy a fontosabb termgdé@saméterek segitségével
megéllapithassuk lizin és C-vitamin alkalmazasavatbeleségek etetésének pozitiv hatasa kivalthato-e.
A fontosabb termelési paraméterek mellett killogediget forditottunk a testtorzulasok vizsgalat&radi
kisérlet egyértelifien bebizonyitotta, hogy a compé ivadéknevelés sardéb eleség hasznalata szinte
minden mutaté tekintetében keddbb értékeket eredményez, mintha csak tapot etetmééigha azt
kedved élettani hatasu kiegésikkel dusitjuk is.

Kulcsszavak compd, ivadéknevelés, C-vitamin, lizinj éleség
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EFFECTS OF PROTECTED CONJUGATED LINOLEIC ACID (CLA)
SUPPLEMENTS IN LACTATING EWES

E. GALAMB , L. PAL, K. DuBLECZ, L. WAGNER, F. HUSVETH
University of Pannonia Georgikon Faculty

Department of Animal Science and Animal Production,
eszter.galamb@gmail.com

Several studies have proved ttrains-10, cis-1ZCLA isomer can induce milk fat depression. In lto@
ruminants the administration of a supplement coingi this isomer can be used as a tool to manipulat
milk fat synthesis for reducing negative energyabak in the critical peripartal period and imprayin
reproductive performance. More studies have beeforpeed with dairy cows, however, only few data
are published with dairy sheep.

In our experiment the effect of a rumen protectaunfof CLA (pCLA) supplement was studied on milk
and liver lipid content as well as the fatty acaihposition of milk and liver lipid in lactating séye. Diet

of ewes was supplemented with pCLA containing equaportions oftis-9, trans-1landtrans-10, cis-
12 isomers (pCLA group). The animals in the controbugpy were fed a diet supplemented with
hydrogenated triglyceride of palm oil in the samergy content. The pCLA supplementation increased
milk yield and milk protein content of the ewes. whver, lower milk fat content was detected in the
pCLA group. Lower total lipid and triglyceride catrations were measured in the liver samples@f th
ewes fed a diet containing pCLA supplement thaisdéhfed the control diet. The pCLA supplementation
had also significant influences on the fatty adidfite in the milk and liver lipids.

Our conclusion is th€LA supplementation of diet can decrease the ridlpm accumulation in the liver
of high-lactating diary ewes in the postpartum @eriso results high energy requirement of milk
production.

Keywords: negative energy balance, conjugated linoleic,gmédipartal period, energy supplement,
fatty acid profile.

VEDETT KONJUGALT LINOLSAV (CLA) KIEGESZITES HATASAI  NAK
VIZSGALATA INTENZIVEN TEJEL O JUHOKKAL

GAaLAMB E., PAL L., DuBLECz K., WAGNERL., HUSVETH F.

Pannon Egyetem Georgikon Kar Allattudomanyi és tédlayésztéstani Tanszék
eszter.galamb@gmail.com

Szamos kisérletben igazoltdk, hoggns-10, cis-12CLA izomer tejzsir csokkenést idézéetejels
kérsdzékben. A CLA kiegészités a jélen eszkozil szolgalhat a tejzsir-szintézis maapaoja altal a
negativ energia mérleg csokkentéséhez a kritikuislkarili idszakban, javitva igy a
szaporodasbioldgiai teljesitményt is. Tobb tanulynédmasztja mindezt ala tejetehenek esetében,
viszont kevés adat all rendelkezésre tejehokra vonatkozéan.

Kisérletiinkben egy berdédett CLA készitmény hatasat vizsgaltuk tejelhok tejtermelésére, a maj
zsirtartalmara valamint a tej- és majlipidek zsitsszetételére. Az alkalmazott szintetikus CLA &km
megkdzelileg azonos részaranyban tartalmazta a két, fizimiléggempontbdl legjeleésebb CLA
izomert, acisz-9, transz-1ICLA- t és atransz-10, cisz-1ZLA- t. A kontroll csoport takarmanyaban
energia-kiegészitésként hidrogenalt palmaolaj itegidet (HTG) alkalmaztunk. A CLA kiegészités
novelte a juhok tejtermelését és a tejfehérje Itadh a tej zsirtartalmanak csokkenése mellett.
Alacsonyabb maj 6sszlipid valamint triglicerid kemtracidt tapasztaltunk a CLA kiegészitésben
részesilt allatok esetében a kontroll csoporthgese A CLA szignifikdns hatast gyakorolt a tej- és
majlipidek zsirsavprofiljaban is.

A konjugalt linolsav takarmany-kiegészittermékek alkalmazéasaval hatékonyan csokkenthegjiik
majelzsirosodéas veszélyét az ellés utabszdkban nagy tejtermelégihok esetében, igy biztositva tébb
energiat a tejtermeléshez.

Kulcsszavak negativ energia mérleg, konjugalt linolsav, étésili idészak, energia kiegészités
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EFFECT OF DIFFERENT FATTENING METHODS AND FEEDING
SUNFLOWER SEEDS ON THE COMPOSITION OF CARCASS AND MEAT IN
CROSSBRED ANGUS BULLS

ZOLTAN HAJDA 1 — LASZLO LEHEL ! — JOZSEF VARHEGYI 1 —ILDIKO VARHEGYI 1 —
ROLAND KANYAR? — HEDVIG FEBEL— FERENC SzABO®

'Research Institute for Animal Breeding and Nutritia053 Herceghalom, Gesztenyés Gt 1
“Hubertus Lp., 8646 Balatonfenyves, Nimréd Gt 1.
3University of Pannonia, Georgikon Faculty of Agticie, 8360 Keszthely, Deak Ferenc u. 16.
E-mail: hajda.zoltan@atk.hu

The aim of the experiment was to study the effé¢he restricted feeding in the first period anddmg sunflower
seed at the end of fattening on the compositiocaotass and meat and also on the fatty acid cotiposif meat
and tallow. Aim of the trial was furthermore to is& the effect of sunflower seed on the degremexdt marbling.
The results showed that apply of the restrictedifeg period compared to continuous energy suppty rt

influence significantly on the rate of meat, bomel #allow in the carcass but there was a tendematyfat content
decreased and protein content increased in the Meatinoleic acid supplementation (sunflower Jeggdnificantly

decreased the rate of lean (P<0.01) and incredsedadte of separated tallow (P<0.05). The proteintent

(percentage of the dry matter) in the longissimoisidand semitendinosus muscles significantly deszd (P<0.05)
and the fat content increased (P<0.01). From thec®f human health the use of sunflower seedh, igh linoleic

acid content, has a positive effect on the fattg aomposition of meat and tallow, the proportidrunsaturated fatty
acid (P<0.01; P<0.001) and conjugated linoleic &Bid0.05; P<0.001) has grown and the ratio@/»-3 fatty acid

narrowed (P<0.01; P<0.001). Linoleic acid suppletaiéon exerted a major effect on the marbling ofgissimus
dorsi: the average marbling score of the controlgrwas 2.39, and of sunflower group was 3.19 aléegrto the 5
scale classification system.

Keywords: restricted feeding period, sunflower seed, fatiyg @omposition, longissimus dorsi, marbling

KULONBOZ O HIZLALASI MODSZEREK ES SZEMES NAPRAFORGO
ETETESENEK HATASA A VAGOTT FELEK ES A HUS OSSZETETE LERE
ANGUS KERESZTEZESBOL SZARMAZO NOVENDEKBIKAKNAL

HAJDA ZOLTAN Y — LEHEL LASZLO ! — VARHEGY! JOZSEF ! —VARHEGYI ILDIKO -
K ANYAR ROLAND 2 — FEBEL HEDVIG '— S2ABO FERENC 3

Allattenyésztési és Takarmanyozasi Kutatdintéze32Herceghalom, Gesztenyés Ut 1.
“Hubertus Bt., 8646 Balatonfenyves, Nimréd Gt 1.
%pannon Egyetem, Georgikon Kar, 8360 Keszthely, Deknc u. 16.
E-mail: hajda.zoltan@atk.hu

A takarmanyozasi kisérlet célja annak vizsgalath, Ymgy a hizlalds els szakaszaban alkalmazott extenzivebb
takarmanyozas és a hizlalas végén a magas linEgalmui napraforgdmag etetése milyen mértékbeolyzefolja a
vagott felek és a his Osszetételét, valamint a égifaggyl zsirsavosszetételét. Vizsgaltuk tovaliiogy a
napraforgdmag milyen mértékben befolyasolja a h@svamyozottsagat. Az eredmények szerint a folyasaato
intenziv takarmanyozasban részesilt ndvendékmaoadképest a visszatartott névekedési, un. ,nylgaskasz”
beiktatasa a hizlaldsban nem befolyasolta szigimfilan a vagott felekben a his a csont és a kiviagmya aranyat,
de tendencia jelleggel a hus zsirtartalma kiseldhérje tartalma magasabb volt. A linolsav kiegészit
(napraforgdmag) szignifikAnsan csokkentette a B8garanyat (P<0,01) és ndvelte a kivagott faggynanyieégét
(P<0,05). A rostélyosban és a fehérpecsenyébensashfrazanyagara szamitott fehérjetartalom szignidian
csokkent (P<0,05), mig a zsirtartalonittn (P<0,01). A magas linolsav tartalmi napraforgf@tése human-
egészséglgyi szempontb6l kedsez befolyasolta a his és a faggyl zsirsavOssztételtelitetlen zsirsavak
(P<0,01; P<0,001) és a konjugalt linolsav (P<0P&0,001) részaranyath, az omega-6/omega-3 zsirsavak aranya
sZikilt (P<0,01; P<0,001). A linolsav kiegészités mads mértékben gyakorolt hatast a rostélyos
marvanyozottsagara: a kontroll csoportnal az afagarvanyozottsagi pontszam 2,39, a napraforgéékmtgsben
részesiilt csoportnal 3,19 volt az 5 pontos biréatilszer alapjan.

Kulcsszavak: nyUljtasi szakasz, napraforgdbmag, zsirsavosszetéssblyos, marvanyozottsag
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EFFECT OF DIFFERENT AMOUNT OF DDGS ON GROWTH
PERFORMANCE AND MEAT QUALITY OF TURKEYS

M ONIKA HIENCINGER , MIKLOS MEZES

Szent Istvan University, Department of Nutritiod03 G6dolb, Pater K. u. 1.
Heincinger.Monika@mkk.szie.hu

The experiment was conducted with BUT Big 9 maldeys to evaluate the effect of dried distillers’
grain with solubles (DDGS) on growth performancd areat quality. Different DDGS inclusion levels 0,
10 and 15% were fed from 5 to 20 weeks of age.didts were isocaloric and isonitrogenous, and
completed with required amount of amino acids. gimver diets were fed from 35 to 98 days of age and
the finisher diets from 99 to 140 days of age. Babight was significantly affected by the different
amount of DDGS. The 10% DDGS in the diet has negadffect on the live weight in all phases,
however the 15% inclusion level had significantlyspive effect on the live weight throughout the
experiment. Feed conversion ratio was decreasdaD&3S inclusion level increased. The 10% DDGS
inclusion level had significantly negative effect grill and breast weight and on leg weight as wal
compared to turkeys fed with diets containing 01686 DDGS. All of the three diets resulted in
significantly different thigh weight. Among the nteguality indicators, such as pH at 45 min or 24irho
postmortem and drip loss were not affected by tifferdnt DDGS inclusion levels. DDGS inclusion
level in the diet significantly affected the colattributes, especially the CIE lab values L* and b*
although there was no difference among the threepy considering the redness (a*). The group thaat w
fed with diet containing 15% DDGS showed signifitamigher shear force of breast while there was no
difference between the 0 and 10% DDGS groups. Qydeda suggest that 15% DDGS inclusion level of
the diet can be given to fattening turkeys withay adverse effect on meat yield and quality.

Keywords: DDGS, turkey, live weight, meat quality

KULONBOZ O MENNYISEG U DDGS HATASA PULYKAK
TELJESITMENYERE ES HUSMIN OSEGERE

HEINCINGER MONIKA , MEZES MIKLOS

Szent Istvan Egyetem, Takarmanyozastani Tansz€&8 @bdolb, Pater K. u. 1.
heincinger.monika@mkk.szie.hu

Bak pulykakkal (BUT Big 9) végzett kisérletliink sordzsgaltuk a kilénbdzmennyiséf§ DDGS hatasat

a pulykdk hizlalasi teljesitményére és husimégére. Az allatok 0, 10 és 15% DDGS tartalmu
takarmanyt fogyasztottak 5 hetes koruktdl 20 hé&tmsikig. A takarmanyok azonos energia és fehérje
tartalmuak voltak, de azokat a DDGS mennyiségénéhyaban aminosavakkal egészitettik ki. A nivel
idészak a 35.-98. napig, a befgjedészak pedig a 99.-140. napig tartott. A pulykéssélyat az eltér
mennyisé§ DDGS szignifikdns mértékben befolyasolta. A 10% @&Dtartalmd takarmanyt fogyaszto
pulykdk testsulya a kisérlet teljes ideje alatgsiikansan alacsonyabb volt, mint a két masik ost&p
mig a 15% DDGS tartalmu csoporbglilya az 6sszes mérési alkalommal a legmagasatirkyult. A
takarmany DDGS tartalmanak novelésével javult ataény értékesités is. A 10% DDGS tartalom a
takarmanyban negativan befolyasolta a grill, a ielaz alsé comb silyat, viszont a 0 és 15% csaport
kozoétt nem volt szignifikdns kilonbség. A félsomb sllya is szignifikAnsan eltért az egyes cgogo
kozoétt. A hasmidség jellemzésére szolgalé paraméterek kozil g pbl a pH,; valamint a csepegési
veszteség esetében nem volt szignifikans kilénlbségoportok kdzott. A takarmany DDGS tartalma
ugyanakkor szignifikAnsan befolyasolta a CIE labék*h* értékeit, mig a pirossag tekintetében (a&m
volt statisztikailag kimutathaté kiilonbség a csoplorkdzott. A 15% DDGS-t tartalmazo takarmanyt
fogyasztd pulykak mellhisanak nyiréegrtéke szignifikdnsan nagyobb volt, mint a két iknésoporté.
Osszességében megallapithatd, hogy 15% DDGS tartédkkarmany etetése bak pulykakkal nem
befolyasolja kdros médon a his mennyiségét é§saget.

Kulcsszavak DDGS, pulyka, ésuly, hUsmibség
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THE MOST IMPORTANT NUTRITIONAL DISORDERS OF TORTOIS ES
AND BEARDED DRAGON (POGONA VITTICEPS)

N. HETENYI !, T. SATORHELY! 2, I. HULLAR *

Szent Istvan University, Faculty of Veterinary $uie Institute of Animal Breeding,
Nutrition and Laboratory Animal Science, H-1400 Bpdst, P.O. Box 2. Hungary;
Ofalu Veterinary Clinic,1038 Budapest, Békasmedytiu, Templom u. 46/b
hetenyi.nikoletta@aotk.szie.hu

Number of captive reptiles is continuously incregsithus they are frequent patients of the veteyina
clinics. According to our experiences the diseabesyving nutritional or environmental origin ares th
most common, and they are mainly fatal. We wouk@ lio focus on the most common problem, the
calcium and vitamin D deficiency. The subjectslté study are the bearded drag@egona vitticeps)
and Hermann's tortois@estudo hermanmecause they are very popular among the pet owimecr
investigations we would like to know how the optlnmatrition influences the speed of growth, their
health status and the blood values. We analyzehmbicthe different kind of calcium and vitamin D
resources are more efficient and whether the implagsage UV light is positive. In the experimewith
agamas, 36 animals were divided in 3 groups, lbhasi each. We investigate the health status and
growth of animals, in addition from 18 lizards bibeamples will be taken 5 times. In groups 1 and 2
commercial vitamin- and mineral supplements aradeised with or without UV-source (6-6 animals).
In the 3. group we apply calcium-carbonate or cacbluconate (6-6 animals) with UV-lamp. Due to the
fact that these animals are omnivores, we incrédasg@roportion of feeds of animal origin according
age. Physical and X-ray examinations will be alsoied out. The tortoises are divided into two greu6
each. They are being fed with two different kindssitamin- and mineral supplementations, combined
with UV-lamp.

Keywords: tortoise, lizard, nutrition, deficiencies, UV, witéns

SZARAZFOLDI TEKN OSOK ES A SZAKALLAS AGAMA ( POGONA
VITTICEPS) FONTOSABB TAKARMANYOZASI EREDET U BANTALMAI

HETENY! N.!- SATORHELY!I T.2-HULLAR I.}

'SZIE-AOTK, Allattenyésztési, Takarmanyozastani abdrallat-tudomanyi Intézet,
Istvan u. 2. H-1078 Budapest

?Ofalu Allatorvosi Rende, 1038 Budapest, Békasmegyer Ofalu, Templom u. 46/b
hetenyi.nikoletta@aotk.szie.hu

Napjainkban egyre nagyobb népssgignek 6rvendenek a hikl Tapasztalataink alapjan egyértébn
lathatd, hogy takarmanyozasi és tartasi hibakrazeisezethét megbetegedések a leggyakoribbak, és
ezek tdbbnyire elhulldshoz vezetnek. Ezek kdzélgadgyobb problémat jeléntkalcium- és D-vitamin-
hiannyal kapcsolatban kialakulé megbetegedésekr@nlink dsszpontositani. A kisérletek alanyanak a
szakallas agaméakéPogona vitticeps Ahlgs a gorog tekist (Testudo hermanni Gme)irvalasztottuk,
mivel a leggyakoribb kedvtelé8btartott hiilbk kdzé tartoznak. Vizsgalataink soran arra keressiik
valaszt, hogy az éllatok igényeinek megféléhkarmanyozéas esetén milyen lesz a ndvekedési, item
hogyan alakul az egészségi allapotuk, valaminagriisztikdban fontos vérparaméterek standard értéke
Megvizsgaljuk, hogy a kulénbéztipusu kalcium- és D-vitamin-forrdsok k6zil melyle#sznosulnak a
legjobban és mennyire hatékony az UV-fényforrasalaiikizasa. Osszesen 36 agamat osztottunk 3,
egyenként 12 egyedball6 csoportra. Az 1. és 2. csoportnal kereskadérgalomban kaphato vitamin-
és asvanyianyag-kiegésiitetetiink UV-fényforrast alkalmazasaval vagy nékife-6 allat). A 3.
csoportnal pedig kalcium-karbonatot vagy kalciuritkginatot (6-6 allat) alkalmazunk UV kiegészitéssel.
A fizikai vizsgéalat mellett, rontgenvizsgalatokatiégziink, 18 allathdl pedig 5 alkalommal vért ez

A szarazféldi tekisok két, egyenként 6 egyeidlallé csoportjdnak két kilonbézakarmanykiegésat
adagolunk UV fényforras alkalmazasaval.

Kulcsszavak tekrbs, agama, takarméanyozas, UV, vitaminok
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MODEL SETTING OF THE MICROMINERAL SUPPLEMENTATION
VALUES IN THE LIGHT BREED AVIAN YOUTH RAISED IN ORG ANIC
SYSTEM

CALIN JULEAN, DAN DRINCEANU, ELIZA SIMIZ , LAVINIA STEF, |0AN LUCA, Ducu
STEF

University of Agricultural Sciences and Veterindgdicine Timgoara, Calea
Aradului, No. 119, 300645, Romang@linjulean@animalsci-tm.ro

The experiment on the mineral supplementation ef fded used for light breed avian youth was peréafrin
concordance with the EU legislation. Accordinghe experimental design, 150 chickens were randaistyibuted
in three experimental groups and raised in orgayétem. There was added a macro element-basedamamemix,
in a proportion of 3% in the feed of G1 control gpo while the feed of experimental groups (G2 a) ntained
the sources of macro- and microelements as watheha?20 ppm Fe, 40 ppm Mn, 40 ppm Zn, 3 ppm Cu, @25
Co, 0.4 ppm | and 0.2 ppm Se in G2 feed and hathege doses in G3. The amount and composition ferai
premix was adequate for slow growth (G2) demandiak observed in the G2 group an increase of theerdrated
mixture ingestion with 5.3%, and a not signifidari{p>0.05) larger body weight, 1442.40 g (influedowith 10.4%
and the weight gain with 11.15%) while the conwamsindex decreased with 6.4% compared with therob@1
group fed without addition of micro elements. Feagplementation with half doses of micro element&8 group
provides a bigger ingestion with 3.46%, and lafgedy weight 1388.84 g. (the difference was alsosignificant
p>0.05) the body weight was bigger with 6.3% anel wWeight gain with 6.7% and the conversion indeat thias
2.7% -fold smaller than in the reference group (@he researches carried out to confirm a feed lsupmtation
requirement in macro- and micro-elements, in otdgsrovide superior efficient values, even in tiigamic raising
systems of the light breed chickens. The produead thathematically processed with the help of thtstical soft
Data Fit version 9. The achieved data in relatigns¥ith the micro mineral supplementation may belgd in the
determination of mineral premix structures spealficfor the light breed avian youth raised in origasystems.

Keywords: micromineral, avian youth, light breed chickengamic system, poultry nutrition

STABILIREA MODELULUI DE SUPLIMENTARE MICROMINERAL A LA
TINERETUL AVIAR DIN RASE U SOARE CRESCUT IN SISTEM ORGANIC

CALIN JULEAN, DAN DRINCEANU, ELIZA SIMIZ , LAVINIA STEF, |0AN LUCA, Ducu
STEF

Universitatea d&tiinte Agricolesi Medicina Veterinaé a Banatului Timjoara,
Calea Aradului, No. 119, 300645, Romartaljnjulean@animalsci-tm.ro

Experimentul privind suplimentarea micromindral hranei destinattineretului aviar din rasesaare s-a efectuat in
conformitate cu legistea comunitaii. Conform schemei de organizare a experimentulwéfantiv de 150 pui a fost
repartizat n trei variante experimentale, in hrefrara s-a incorporat in prog@ de 3% un premix mineral numai
cu surse de macroelemente la V1, cu surse de rgagricroelemente la nivel de 20 ppm Fe, 40 ppm Mhppm
Zn, 3 ppm Cu, 0,25 ppm Co, 0,4 ppmil0,2 ppm Se la V3i cu doze injuritatite la V3. Prin suplimentarea
microminerad a hranei destinattineretului aviar crescut n sistem organic cupp@amix mineral din surse minerale
agreatesi la nivele adecvate regimului de giere leni V2 s-a constatat o gtere a ingestei de amestec de
concentrate cu 5,3%, a masei corporale 1442,4 §0¢t% ce nu fost influeati semnificativ (p>0.05), sporul Tn
greutate mai mare in conide reducerii cu 6,7% a indicelui conversiei comggav cu V1.Si suplimentarea hranei cu
doze injunititite de microelemente V3 asiguo ingesi de amestec de concentrate mai mare cu 3,46%, & mas
corporafi 1388,84 g nesemnificativ (p>0.05), mai mare cW®r8spectiv un spor mai ridicat cu 6,%b4n indice de
conversie cu 2,7% mai redugdale lotul de referiti la care microelementele nu au fost suplimentateceeile
efectuate confirt necesitatea suplimeimii hranei In macrai micro-elemente, pentru a oferi valori superiodee
eficiena, chiarsi in sistem ecologic pentru gterea puilor de rasesoare. Datele de prodtie, prelucrate matematic
cu ajutorul softului statistic Data Fit versiunea Datele okinute si relda de calcul pentru suplimentarea
microminerad poate fi aplicat in alcituirea structurilor de premix mineral specific pentineretul aviar rasesaare
crescut n sistem ecologic.

Cuvinte cheie microelemente, tineret aviar, rag@are, sistem organic, nuta pasarilor
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INVESTIGATION OF NUTRITION OF PIKE (ESOX LUCIUS)IN INTENSIVE
CONDTIONS

BALAZS KucskA

Research Institute for Fisheries Aquaculture anddtion Szarvas, Anna-liget 8
kucskab@haki.hu

The pike Esox lucius)s one of the most important carnivorous fish sg®m Hungary. Spreading in the
market has been inhibited because of the lacksofmiass culture. Due to its strong predator instinct
nursing on artificial diet was impossible. In thastl years there was a break through in this fikld.
Europe there were no large scale experiments irntdpie of weaning and rearing on artificial didt ti
now. The experiments started in 2000 at UniversftyPannonia Georgikon Faculty for Agriculture, in
Keszthely, where the weaning procedure and thentdogical parts of the intensive rearing were
examined in laboratory and small scale conditiinging the experiments the effect of pellet feedamg
the body composition and on fatty acid profile weramined. It was also studied that the differaitiail
body weights the different feeding frequency arel different daily feed portions how it influencéet
production parameters. After that the intensivesimg technology of pike has been successfully
introduced to the national producing practice vatilaboration of Aranyponty Fisheries Inc. Presentl
experiments are carried out at the Research Itestitw Fisheries Aquaculture and Irrigation, in &z,
where nutrition requirements of the species anceffexts of the partial replacement of fishmeal &isd

oil with vegetable components are examined.

Keywords: pike, Esox luciusjntensive rearing, nutrition requirements

This project was supported by Bolyai Janos gramt @TKA

A CSUKA (ESOX LUCIUS TAKARMANYOZASANAK VIZSGALATA
INTENZIV NEVELESI KORULMENYEK KOZOTT

KuUCskA BALAZS

Halaszati és Ontozési Kutatdintézet Szarvas, Aiyed-8
kucskab@haki.hu

A csuka Esox luciu} hazank egyik legjeleisebb ragadoz6 halfaja. Piaci elterjedését akadalyexdig
tomegtermelésének hianya. Rendkividlseragadoz6 6szténének kdszodleet mesterséges takarmanyon
tortérs nevelése sokaig kivitelezhetetlen volt. Az utéébekben sikeriilt attérést elérni ezen a terileten.
Eurépaban ezétt nem végeztek kiterjedt kisérleteket— az eregiptisak €& halat fogyaszté halfaj —
élettelen takarmanyra szoktatasaval, illetve fedhésével kapcsolatban. A kisérletek 2000-ben datizd

a Pannon Egyetem Georgikon Mgazdasag-tudomanyi karan, Keszthelyen, ahol a sgwktatas és a
tapos nevelés technoldgiai elemeit laboratériumféedizemi korilmények kozt kutattuk. A kisérletek
soran vizsgaltuk a tapetetés testdsszetételre @savgarofilra gyakorolt hatasat, a kilénboz
kezdstomegek, az eltéretetési gyakorisagok és a kilonbdmpi takarmanyadagok miként befolyasoljak
a termelési paramétereket. Ezek utan az Aranypdatgszati ZRt-vel egyuttitkddve, a csuka intenziv
elénevelési modszerét sikeresen vezettik be a hammelé&si gyakorlatba. Jelenleg a Halaszati és
Ontozési Kutatdintézetben folynak tovabb a kiséKgnahol a csuka tapanyagigényét és a takarmanyok
halliszt- és halolaj tartamanak ndvényi komponekskkortérd részleges helyettesitésének hatasat
vizsgaljuk, egyéb technoldgiai elemek vizsgalaté&gplitt.

Kulcsszavak: csuka,Esox luciusintenziv nevelés, tdpanyagigény

A munka a Bolyai Janos Kutatéi 6sztondij és az OfAogatasaval folyik.
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THE NEW RYE-GRASS SILAGE DIGESTIBILITY, RUMEN
DEGRADABILITY, CONTENT OF METABOLIZABLE PROTEIN AND  NET
ENERGY

LASZLO LEHEL!—SzILVIA OROSZ?—ANTONIA TOTTHNE POLNER °—LASZLO
SUMEGHY 3—ZOLTAN HAJDA 1 —J6zSEF VARHEGYI * —HEDVIG FEBEL !

'Research Institute for Animal Breeding and Nutrifiblerceghalom
Szent Istvan University, Godéll
3Mezshegyesi Stud Farm Ltd., Mézegyes
E-mail: lehel.laszlo@atk.hu

The aim of the study was to determine digestiorffiodents (crude protein, ether extract, crude fijkend nitrogen
free extract), crude protein- and NDF- rumen degpdiy (dg) and calculation of net energy and rbetsable
protein content (based on experimental data) ofrtewv varieties of Italian rye-grass, the perenBatiial hybrid and
the one-year Suxyl variety. In the case of Bahka, authors have found high crude protein - (185 @M + 10.6)
and net energy content (NEI 6.61 MJ/kg DM). Higlergy concentration due to good nutrient digestip{ineasured
in Bahial samples) can be explained by relatively lignin content of the grass hybrid silage (ADIQ §/kg DM+
2.0). Both Bahial and Suxyl silages were rather goaidient source for dairy cattle’s (Suxyl: NDF: 4d/kg DM,
ADL: 27 g/kg DM, crude protein 169 g/kg DM, NEI:1& MJ/kg DM, MPE: 67 g/kg DM, MPN: 86 g/kg DM;
Bahial: NDF: 435 g/kg DM, ADL: 22 g/kg DM, crude pein: 185 g/kg DM, NEI: 6.61 MJ/kg DM, MPE: 81 g/kg
DM, MPN: 98 g/kg DM). Digestibility and protein rien degradability of the two Italian rye-grass sisgre as
follows: Suxyl: crude protein: 71% + 2.1, etherraxt: 52% * 2.8, crude fiber: 71% * 1.6, and Nefextract
digestibility: 76% + 0.9, dg: 0.79; Bahial: crudeof®in: 75% + 0.6, ether extract: 58% + 2.8, crublerf 83% + 0.9
and N-free exr. digestibility: 79% + 1.0, dg: 0.7These results can help for the new ‘sweet gnyssvarieties and
hybrids to use their potential and improve the ecoic milk production (use more forage rate in tfdRTwith better
digestibility).

Keywords: rye-grass silage, digestibility, rumen degradghimetabolizable protein, net energy

AZ UJ OLASZPERJE SZILAZSOK EMESZTHET OSEGE, BENDOBELI
LEBONTHATOSAGA, METABOLIZALHATO FEHERJE- ES NETTO
ENERGIATARTALMA

LEHEL LASZLO.'—OR0OSZ SZILVIA 2—TOTTHNE POLNER ANTONIA 3 — SUMEGHY
LASzLO® —HAJDA ZOLTAN ' —~VARHEGYI JOZSEF' —FEBEL HEDVIG?

'Allattenyésztési és Takarmanyozasi Kutatéintézetceighalom
’Szent Istvan Egyetem, Godsll
3Mezshegyesi Ménesbirtok Zrt., Méhegyes
E-mail: lehel.laszlo@atk.hu

A vizsgalatok célja az volt, hogy a hazankba bekaijiolaszperje fajtak kodzil kémek - az évél Bahial-nak
(hibrid) és az egy éves Suxyl-nak (fajta) - megletalk a hazai takarmanyozasi tablazatokbdl mégyhia
emésztési egyutthatdit (nyersfehérje, nyerszsiersmgst, N-m.k.a.) és bedtokli lebonthatésagi (dg) értékeit,
valamint ezen értékek segitségével kiszamitsuktdaja valos taplaloértékét (nettd6 energia, MFEMEEN). A
Bahial ebben a kisérletben kimagasléan j6 eredmétyattott a fehérjetartalom (185 g/kg sza + 10,6)aes
energiatartalom (NElI 6,61 MJ/kg sza) vonatkozasaban jelents (silékukorica-szilazst is meghaladd)
energiatartalom hatterében a taplaléanyagok kédemmészthéisége, illetve ezzel &sszefliggésbeniiszifazs
alacsony lignin tartalma all (ADL: 20 g/kg sza HR,A vizsgalt takarmanyok kival6 taplaléanyag-&st jelentenek

a tejeb szarvasmarha takarmanyozasaban (Suxyl: NDF: 44ysgh, ADL: 27 g/kg sza, nyersfehérje: 169 g/ka sz
NEI:6,16 MJ/kg sza, MFE: 67 g/kg sza, MFN: 86 gkzp. Bahial: NDF: 435 g/kg sza, ADL: 22 g/kg sza,
nyersfehérje: 185 g/kg sza, NEI:6,61 MJ/kg sza, MBE g/kg sza, MFN: 98 g/kg sza ). A két olaszperje
emészthéisége és a fehérje befimbli lebonthatésaga (dg) az aldbbiak szerint atal8uxyl: nyersfehérje-: 71% +
2,1, nyerszsir-: 52% * 2,8, nyersrost-: 71% + N&n.k.a. emészthéség: 76% + 0,9, dg: 0,79; Bahial: nyersfehérje-
: 75% =+ 0,6, nyerszsir-: 58% =* 2,8, nyersrost-: 88%,9, NMKA emészthéség: 79% = 1,0, dg: 0,71. Ezen
eredmények segitséget nyljthatnak Uj olaszpetigkfégs hibridek potencialjanak jobb kiaknazasalsaa t&jtermelés
gazdasagossaganak javitasaban (nagyobb tomegtakarnaaany alkalmazasa a TMR-ben kedvez
emészthéiséggel).

Kulcsszavak olaszperje szilazs, emészibmig, bendbeli lebonthatdsag, metabolizalhato fehérje, netigrgia
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EFFECT OF ENTEROCOCCUS FAECIUMON THE LITTER QUALITY AND
PH OF THE GUT IN BROILERS

B. PODMANICZKY **, A. MOLNAR -K 6ROSIY, ZS. SZABOY, I. HORVATH !, ZS. FARKAS !

'Research Institute for Animal Breeding and Nutrifiblerceghalom
Division of Small Animal Research, Goddlsaszegi ut 200.
*podm@katki.hu

Some probiotic microorganisms are alternatives ntibeotics to be used exclusively as a growth
stimulant and for improvement of the feed conversate in farm animals. They may be defined asdjvi
microorganisms which, given to animals, assistim éstablishment of an intestinal population which
beneficial to the animal and antagonistic to haimficrobes. The genuBnterococcushas favourable
probiotic and biotechnological characteristics,tsas acid, enzyme, bacteriocin production and algoo
survival rate in products. In the present studg-iwindred and sixty Cobb 500 broilers were assigmted
two treatments (Control (C) and Probiotic (P)) wsttven replicates (40 chicks/floor pen). The stogki
density was 9 chickensfmin group P water supplementation of dehydrafederococcus faecium
(5x10°°CFU/g) (NCIMB 11181, E1708) preparation was giverttie periods of 1-5 days (6g/1000bird)
and 33-38 days of age (8g/1000birds). The feed amdied in three phases as follows: starter:
12.5 MJ/kg ME and 21 % crude protein, grower: 19.7kg ME and 19% crude protein and finisher:
13.3 MJ/kg ME and 18 % crude protein level. Beshltegrowth and slaughter parameters the changes in
pH values in different sections of the digestiactr(oesophagus, crop, gizzard, stomach, ileuntucae
and colon) were measured. Litter quality test weengied out at the end of the tri&d. faeciumdecreased
the pH values in almost the whole of the digestraet, which can creates unfavorable conditiongHer
pathogenic microbes. faeciumsignificantly (p0.05) reduced N (C:2.73%; P:2.17%) and P (C:0.16%;
P:0.11%) and increased the dry matter content (224 P:79.60%) of the litter.

Keywords: Enterococcusprobiotic, litter, pH

~ ENTEROCOCCUS FAECIUMHATASA A BROJLERCSIRKEK
BELRENDSZERENEK KEMHATASARA ES AZ ALOM MIN  OSEGERE

PODMANICZKY B.™*, KOROSINE MOLNAR A.1, SZaBO ZS.t, HORVATHNE |1,
FARKAS ZS!

Allattenyésztési és Takarmanyozasi Kutatéintézetceighalom
Kisallattenyésztésidosztaly, Godob Isaszegi ut 200.
*podm@katki.hu

Az antibiotikumokkal szemben szamos probiotikus ivitléssal rendelkgz baktérium torzs
hozamfokozoként alternativat jelent a gazdasagrdraslatok termelési eredményeinek és takarmany-
értékesitésének javithsaban. A probiotikumakrélkroorganizmusok, melyek a gazdaszervezetbe jutva
annak bélflérajat kedvéz iranyba befolyasolva, rontjak a patogén mikrobdktféltételeit. Az
Enterococcusiemzetség olyan kedweprobiotikus és biotechnoldgiai jellefiikel rendelkezik, mint a
sav, enzim, bakteriocin termelés és a termékekbetatkozo jo talélési arany. A jelen vizsgéalatban
Otszazhatvan db Cobb 500 brojlercsirkét neveltigtiklezelésre osztva, (Control (C) és a probiot{iR)}

hét ismétlésben. Az allomaniysiség 9 madar / mvolt. A probiotikus csoporEnterococcus faecium
(5x10'°CFU / g) (NCIMB 11181, E1708) készitményt kapotta napos (6g/1000madar) és 33-38
napos korban (8g/1000madar). Haromfazisu takarmakgmaztunk az aldbbiak szerint: starter: 12,5
MJ / kg ME; 21% nyersfehérje-, neéell2,7 MJ / kg ME; 19% nyersfehérje-, és beféjel3,3 MJ / kg

ME 18%-0s nyersfehérje szint mellett. A névekedissivagasi paraméterek mellett az enééentdszer
kilonbdd szakaszaiban (ny#ss, begy, zUza, gyomor, ileum, vakbél és vastagbédytik a pH
értékeket. A kisérlet végén vizsgaltuk az alomdséuyét. AZE. faeciumcsokkentette a pH-értéket szinte
az egész emésizendszerben, amely kedéten feltételeket teremt a kdrokoz6 mikrobak sz&amaz E.
faecium kezelés szignifikansan £p0,05) csokkentette az alom N (C:2,73%, P:2,17%p €:0,16%,
P:0,11%) tartalmat, és ndvelte a szarazanyag+teatdIC:77,22% P:79,60%).

Kulcsszavak Enterococcus, probiotikum, alom, pH
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EVALUATION OF THE SUITABILITY OF DIFFERENT ALTERNAT IVE FISH
FEED INGREDIENTS IN COMMON CARP CULTURE — Compariso n of growth
performance, feed efficiency and meat quality in soe common carp varieties

ZSUZSANNA J. SANDOR

Research Institute for Fisheries, Aquaculture ariddtion (HAKI)
Szarvas, Anna-liget 8. Hungary
sandorzs@haki.hu

Fish meal and fish oil are important ingredientsfigsh feeds and are used in increasing amounts in
aquaculture, which can result in depletion of thsources. The aim of the AquaMax IP project (EU FP
6), in which our institute has participated, wasdplace the fish meal and fish oil with vegetgiretein

and oil sources as much as possible. During th@egroHAKI evaluated the suitability of different
alternatives in common carp culture without redgdeed efficiency and growth. In choosing alternvei

to fish meal, it was necessary to consider the atencomposition of feed ingredients (protein aat f
content, amino acid and fatty acid profile, antitaat vitamins). We formulated some diets and tested
their suitability in short- and long-term trialsra®th performance and feed utilization were detagdi
and nutritional composition and organoleptic qyadif fish meat was studied. In the lecture, confjmsi
data of alternative feed ingredients will be présdne.g. soybearG{ycine ma, white lupine Lupinus
albug, rapeseedBrassica napus corn gluten, wheat gluten, and hempseed oieltd oil, perilla oil,
Camelina oil. Moreover, some results of the lomgaténdoor experiment with three strains of common
carp (Danube wild, Amur wild, Szeged mirror) fedwihree diets will be presented.

The research was supported by EU 6th FWP contractfOOD-CT-2006-16249 Project "AQUAMAX).

Keywords: Camelina oil, linseed oil, fish meat, nutritionwea, fatty acid profile

NOVENYI TAKARMANY-ALAPANYAGOK ALKALMAZHATOSAGANAK
VIZSGALATA A PONTYTENYESZTESBEN — Ponty fajtak nove kedésének,
takarmany-hasznositasanak és husmiségének 6sszehasonlitasa

J. SANDOR ZSUZSANNA

Halaszati és Ontozési Kutatointézet, Szarvas, AigeaS.
sandorzs@haki.hu

A halliszt és halolaj az akvakultirdban hasznafioka fontos alkotorészei, melyeket a novékv
halhtstermelés egyre nagyobb mennyiségben hagm&z a készletek kifogyasat eredményezheti. A
kimerulbben 16w halliszt és halolaj forrasok helyettesitésére gédl ndvényi takarmany-alapanyagok
hatasanak és alkalmazhat6sdganak vizsgélatarat keoiil az intézetinkben a ponty esetében az
AQUAMAX IP projekt (EU 6. KP) keretében. A projeldoran a novényi takarmany-alapanyagok
kivalasztasanal figyelembe vettilk a kémiai Ossetikéet (fehérjetartalom, aminosav Osszetétel,
nyerszsirtartalom és zsirsavosszetétel, antioxidaimaminok mennyisége), melyek segitségével
kidolgoztunk teljesérték és kiegészdt ponty takarmany receptirakat. Etetési kisérletekbezteltik a
taprecepturakat, és vizsgaltuk a takarmanyértéatsa halhls tdpanyagtartalmat, vitamin-, aminoéav
zsirsavosszetételét, valamint érzékszervi vizsgdal is mirésitettiik a pontyszeleteket. Azatiasban
bemutatasra kerlilnek a kdvetkehaltakarmany alapanyagok tapanyag vizsgalatane#tmanyei: pl.
fullfat széja, csillagfurt, bazaglutén, kukoricatfin és halliszt, valamint kilonb®nplajok, pl. kenderolaj,
lenolaj, perillaolaj, kamelinaolaj zsirsav 6sszelét A tapok hasznosulasanak kisérletei kozil harom
pontyfajta (amuri, dunai, szegedi) és harom intetakarmany etetési kisérletének eredményei kekiilne
bemutatasra.

Az AquaMax integralt projekt (www.aquamaxip.eu)ek&en végzett kutatashoz az Eurdépai Unid
nyujtott thmogatést (6. KP; szédesszam: FOOD-CT-2006-16249 Project "AQUAMAX").

Kulcsszavak: Camelina olaj, perilla olaj, halhus, beltartalmié&ek, zsirsavisszetétel



Agrar- és Vidékfejlesztési Szemle 2010. vol.)5. (2 118
ISSN 1788-5345

EFFECT OF FEEDING LINSEED AND EXTRUDED LINSEED
ON MILK FATTY ACID COMPOSITION

AGNES SULI —?BELA BERI

'University of Szeged, Faculty of Agriculture Inatié of Animal Nutrition and
Technology, 6800 Hodméxasarhely, Andrassy ut 15.
University of Debrecen, Centre for Agricultural afigplied Economic Sciences,
Faculty of Agricultural and Food Sciences and Emvwinental Management, Institute of
Animal Husbandry, 4032 Debrecen, Boszérmeényi 8. 1

suli@magk.u-szeged.hu

There have been made wide researches in order thfymihe fatty acid composition of the milk
nowadays. With the optimal supplement of the feexh de increased the proportion of the
polyunsaturated fatty acids and can restricteiBen3 proportion. The experiments were carried out on a
Holstein-Friesian dairy farm with 40 dairy cattless one month.The control daily feed ration was
supplemented with wholdinseed (2kg/d) or withextruded linseed (1 kg/d).As a result of the
examinations it was found that there was a sigaificchange in the concentration of C9, t11 linaeni
acid and the alpha-linolenic acid content in thékrmi case of linseed as well as extruded linsestds
supplementary feed. The linseed had an effect ore reaturated fatty acids than the extruded linseed.
After feeding whole linseed the proportion of thé andw3 fatty acids, as expected, narrowed into the
ideal range. At the same time there was minor chamghe proportion of the6 andw3 fatty acids as a
result of the extruded linseed. To sum up, theskaksis due to its higher alpha-linolenic acid cohteas
more suitable for narrowing the proportiona andw3 fatty acids than the extruded linseed.

Keywords: dairy cattle, cold extruded linseed, linseed atimsated fatty acidss-linolenic acid

LENMAG ES A HIDEGEN SAJTOLT LENMAG ETETESENEK HATAS A
A TEJ ZSIRSAV-OSSZETETELERE

'5iL1 AGNES—2BERI BELA

'Szegedi Tudomanyegyetem Meazdasagi Kar Takarmanyozastani éskéki
Intézet, 6800 HOdméwasarhely Andrassy ut 15
’Debreceni Egyetem Agrar- és Gazdalkodastudomangokr@ma, Medgazdasag-,
Elelmiszertudomanyi és Kornyezetgazdalkodasi Kéatienyésztéstudomanyi Intézet
4032 Debrecen, Boszérményi at 138.
suli@mgk.u-szeged.hu

Napjainkban széleskbrkisérletek folynak a tej zsirsav-osszetételéneldanttasara. Néhany szérz
megallapitotta, hogy dakarmany megfelél zsirkiegészitésével novellieh tébbszorésen telitetlen
zsirsavak mennyisége, valamintilsithett az w6:03 zsirsavak aranya a tejben. Vizsgalatainkat egy
holstein-friz allomanyu telepen egy hénapon kei#ds20 egyeddel folytattuk. A kontrollként etetett
takarmany adaghoz sajtolatlan lenmag (2kg/nap) Jadggen sajtolt lenmag (1 kg/nap) kiegészitést
adtunk. A vizsgalatok eredményeképpen ugy talaltuk, hogyidegen sajtolt és a sajtolatlan lenmag
etetésével egyarant a c9, t11 linolsav, és azliati#énsav koncentracidban tértént kiemelkedltozas a
tejben. Azt is megallapitottuk, hogy a lenmag tdblitett zsirsavra gyakorolt hatast, mint a hidegen
sajtolt lenmag. A lenmag etetését ket azwb ésw3 zsirsavak aranya - elvardsainknak megietel

az idedlisnak tartott tartomanybdikilt, ugyanakkor a hidegen sajtolt lenmag kiegészéihanyagolhatd
valtozast eredményezett a tef ésw3 zsirsavainak aranyaban. Osszességében megétapitogy a
lenmag, nagyobb alfa-linolénsav tartalmanak koseem, alkalmasabb am6 és azw3 zsirsavak
aranyanak dikitésére, mint a hidegen sajtolt lenmag.

Kulcsszavak szarvasmarha, hidegen sajtolt lenmag, lenmadtgtteh zsirsavaky-linolénsav
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EFFECTS OF FEED RESTRICTION ON SUMMER FRYER DUCK, FRYER
GOOSE AND BROILER CHICKEN

ZS. SzABO, B. PODMANICZKY , K. HOREL, ZS. FARKAS, T. KOSsz0O, A. MOLNAR

Animal Breeding and Nutrition Research Institut&dallé Isaszegi ut 200.
szazsusza@gmail.com

Summer fryer goos&he experiment was executed with 220 grey Laggese. Feed was restricted since
they reached 4 weeks in age, between 11:00-141€16ck. Their force-feeding started at the age of 11
weeks. The 8-week-live weight of the ganders (4338g) was greater than that of the control ganders
(3972+439g). The weight gain (3588.49+117.89) of féned restricted ganders was better than thateof th
control ganders (3425.1g+45.3q). Feed conversiodOkg)/kg+0.05kg) of the feed restricted group was
better than that of the control group ((2.87kg/kg¥@). The quality and quantity of the fattenedtfidid

not improve due to the feed restrictioBummer fryer duck400 Szarvasi K94 fryer ducks were
examined.. The ducks were fed two times per dayédsst 07:00-08:00 o’clock and 17:00-18:00 o’clock.
Due to the feed restriction the 49-day live weighthe ducks (3240g) was greater than that of tmgrol
group (2650g). The total weight gain of the feedtrieted group (3185g) was better than that of the
control group (25959). Feed conversion of the fiesstricted group (2835g) was also better than dhat
the control group (3090gBroiler chicken The experiment was executed with 600 Cobb 50@doro
chickens. Feed was restricted between 10:00 -1gtdddck. The 42-day live weight of the feed redeit
group (2047g+231g) was greater than that of thdérobgroup (1916g+361g). The weight gain of the
feed restricted group (2004g) was better thandh#tie control group (1873g) until the 42nd weeke
conversion of the feed restricted group was sigaiftly better. Feed restriction improved the liveight,
weight gain and feed conversion of fryer geesegrfyucks and broiler chickens in the hot summer
periods.

Key words: feed restriction, fryer goose, fryer duck, broithicken, weight gain

A NAPSZAKHOZ KOTOTT ETETES HATASA NYARI PECSENYELIB A,
PECSENYEKACSA ES BROJLER NEVELESBEN

SzABO Zs., PODMANICZKY B.,HOREL K., FARKAS Zs.,K0szOT., MOLNAR A.

Allattenyésztési és Takarmanyozasi Kutato Inté2égolis Isaszegi Gt 200.
Szazsusza@gmail.com

Nyari pecsenyeliba220 db sziirke landeszi majlibat allitottunk Kisttre. A korlatozott fogyasztasu
csoport takarmanyhoz valé hozzéaférését 4 heteski@rul1l-14 6ra kdzott gatoltuk. 11 hetes korukban
tomésbe fogtuk a libakat. A takarmanykorlatozothayak 8 hetes kori &ulya (41389 + 35g) nagyobb
volt, mint a kontroll (3972g * 43g) gunaraké. A dakanymegvonasban részesilt gunarak
sulygyarapodasa (3588,4g + 117,8g) jobb volt, mantkontroll (3425,1g + 45,3g) gunaraké. A
takarmanykorlatozott csoport takarmany-értékesitéd®9kg/kg + 0,05kg) is kedvéab volt a
kontrollnal (2,87kg/kg + 0,1kg). A hizott libam4j imbsége és a maj mennyisége nertt na
takarmanykorlatozas alkalmazasavdyari pecsenyekacsd00 db Szarvasi K94 fajtaju pecsenyekacsat
vontunk vizsgalatba. A takarmanymegvonasban réHizkadésdk napi kétszer, reggel 7-8 dra kozott és
délutan 17-18 ora kozott kaptak takarmanyt. A naklsaz kotott etetés hatdsara a kacsak 49 napos
élésulya (3240g) nagyobb volt, mint a kontroll (2650rgoportban. A takarmanykorlatozott csoport
Osszes sulygyarapodasa (3185g) nagyobb volt a dithdz (2595g) képest. Takarmany-értékesitése
szintén jobb volt (2835g), mint a kontroll (3090cgcsaké Brojlercsirke: 600db Cobb 500-as csirkét
hasznaltunk a kisérlet soran. A takarmanykorlatozzitkék 10 és 14 6ra kozott nem kaptak takarmanyt
A takarmanymegvonasban részesllt csoport 42 napsalya nagyobb volt (2047g + 231g), mint a
kontroll (1916g + 361g) csoporté. A takarmanykarfidtt csirkék sulya jobban gyarapodott (2004q) 42
napos korukig, mint a kontroll (1873g). Ezek kéwtében a takarmanykorlatozott csoport takarmany-
értékesitése Iényegesen jobb volt. A takarmanytards javitotta a pecsenyelibdk, pecsenyekacsak és
brojlercsirkék &sulyat, sulygyarapodésat és takarmany-értékesaéasgiri meleg ilszakban.
Kulcsszavak:takarmanykorlatozas, pecsenyeliba, pecsenyekaagberbsirke, sulygyarapodas
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GLYCEROL IN BROILER NUTRITION

ESZTER ZSEDELY, JANOS SCHMIDT

University of West Hungary, Faculty of Agriculturahd Food Sciences
H-9200 Mosonmagyarovar Var 2.
E-mail: zsedelye@mtk.nyme.hu

The nutritive value of glycerol in the diet of bieris (Ross 308 genotype) was determined in two
experiments. In experiment 1 birds were divided idttreatments and fed 0, 5, 10 or 15% food grade
(99.5%) glycerol in the diet. In experiment 2 theilers fed 0, 5 or 10% feed grade (86.3%) glycémol
treatment groups. Both trials were combined withedtibility and N-retention examination, too. Or th
4th week of the trial 8 birds of each treatmentugravere placed into metabolism crates, which are
suitable for the measurement of feed consumptiaitla® amount of the mixed excrement (feces+urine).
In experiment 1 was obtained that feed intake \a&®ed by 5 or 10% glycerol supplementation but 15%
dietary glycerol depressed it. The highest weighih @nd the most favourable feed-, energy- andeprot
utilization was obtained with the group consumirfp glycerol. In experiment 2 also 5% glycerol
supplementation resulted significantly higher boglgight than other two groups. Feed-, energy and
protein utilization were similar among treatments.

Results of two experiments showed that digestybiit crude fat and crude fiber as well as N-retamti
were not affected by dietary glycerol, but digetipof N-free extract was improved in experimeht
(broilers fed 99.5% glycerol).

Keywords: glycerol, broiler chicken, digestibility

GLICERIN FELHASZNALASA A BROJLERCSIRKE HiZLALASBAN
ZSEDELY ESZTER, SCHMIDT JANOS

Nyugat-magyarorszagi Egyetem, Ngazdasag- és Elelmiszer-tudomanyi Kar
9200 Mosonmagyarévar Var 2.
E-mail: zsedelye@mtk.nyme.hu

A szerdk két kisérletet végeztek Ross 308 genotipusu drogirkével, amelyekben a glicerin
takarmanyeértékét vizsgaltak a brojlercsirkék takamyozasaban. Az 1. kisérletben 4 kezelést vizdgalta
amelyek takarmanya 0, 5, 10 és 15% - 99,5%-osatégtl, élelmiszeripari migédi - glicerint
tartalmazott. A 2. kisérletben 3 csoportot alakdtotki, amelyben 0, 5, és 10% - 86,3%-0s
takarmanyozasi mitsédi - glicerinnel egészitették ki a tdpokat. Mindkésékletet egy a kisérletbe
iktatott emésztési és N-forgalmi vizsgalattal kondthiak Ggy, hogy a hizlalas 4. hetében kezelésargkén
csirkét a takarmanyfogyasztas és az Uritett kelélsar (bélsar+vizelet) megallapitasara alkalmas
anyagcsereketrechen helyeztek el.

Az 1. kisérletben az 5 és 10%-0s glicerintartalofivette, a 15% glicerin mar csokkentette a
takarmanyfogyasztast. A legjobb sllygyarapodakgrtaany-, illetve energia- és fehérjehasznositast a
5% glicerintartalm( tapot fogyaszté csoport értefel. kisérletben szintén az 5% glicerin kiegészit
erdményezett szignifikansan nagyobb testsllyt. Karimany-, energia- és fehérjehasznositas hasonléan
alakult az egyes csoportokban.

A két kisérletben végzett anyagforgalmi vizsgalaatdpjan megallapithatd, hogy a glicerin kiegészéé
nyerszsir, a nyersrost emésziségét, valamint a brojlerek N-visszatartasat nefolydesolta, csupan a
N-mentes kivonhaté anyagok emészikége javult a 99,5%-0s glicerin etetésekor (1.rkdge

Kulcsszavak glicerin, brojlercsirke, emésztlistg
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SEASONAL CHANGES IN THE FATTY ACID PROFILE OF BOVIN E MILK
VISZKET ERNA, ZSEDELY ESZTER, TANAI ATTILA , VARGA LASzLO, TOTH TAMAS

University of West Hungary, Faculty of Agriculturahd Food Sciences
H-9200 Mosonmagyarovar Var 2.
E-mail: verna@mtk.nyme.hu

The seasonal changes in concentrations of fatty pimfile of raw milk delivered to a cheese factory
located in the western part of Hungary were moadoin this research (between September 2008 and
August 2009). Season significantly influenced (P50.the levels of saturated fatty acids in milkthwi
the following mean values obtained: 64.44% (sptirGR.97% (summer), 64.10% (fall), and 64.65%
(winter). The highest C16:0 concentrations weresuead in samples taken in autumn/fall (33.25%) and
summer (32.92%). The spring (10.74%) and summepken(10.62%) contained significantly higher
levels (P<0.05) of C18:0 than did fall (10.14%) amititer samples (10.34%). As for monounsaturated
fatty acids, the lowest mean (27.91%) was obsermedinter, whereas the highest one (28.68%) in
summer. By contrast, season did not have a signifieffect (P>0.05) on polyunsaturated fatty agids,
4.26% in spring, 4.13% in summer, 4.29% in falll @26% in winter).

Keywords: season, milk, fatty acid profile, CLA, omega-3

AZ EVSZAK HATASA A TEHENTEJ ZSIRSAV-OSSZETETELERE
VISZKET ERNA, ZSEDELY ESZTER, TANAI ATTILA ,VARGA LASZLO, TOTH TAMAS

Nyugat-magyarorszagi Egyetem, Ngazdasag- és Elelmiszer-tudomanyi Kar
9200 Mosonmagyarévar Var 2.
E-mail: verna@mtk.nyme.hu

Munkank soran a nyugat-magyarorszagi régié egyjimamébe beszallitott nyers tej-tételek zsirsav-
Osszetételét értékeltik az évszak fliggvényében 8(20€zeptember-2009. augusztus kozott).
Megallapitottuk, hogy a telitett zsirsavak (SFA)natkozasaban szignifikans kilénbség (P<0,05)
mutatkozott az egyes évszakok kozott (tavasz: 64;4dyar. 63,97%6sz: 64,10%; tél: 64,65%). A
legnagyobb C16:0-tartalmat &zzi (33,25%) és a nyari (32,92%) mintdkban mér&itavaszi (10,74%)
és a nyari (10,62%) tejmintdkban szignifikAnsanyoaf (P<0,05) C18:0-tartalmat allapitottunk meg,
mint az é6szi (10,14%) és a téli tejmintdkban (10,34%). Ayszgresen telitetlen zsirsavak (MUFA)
vonatkozasaban a legkisebb atlagértéket a téli9{2%), mig a legnagyobbat a nyari (28,68%)
tejmintakban tapasztaltuk. A tdbbszérosen telitetlsirsavak (PUFA) mennyiségének tekintetében nem
kaptunk szignifikans kulénbséget (P>0,05) az egyweszakok kozoétt (tavasz: 4,26%; nyar: 4,13%%z:
4,29%; tél: 4,26%).

Kulcsszavak évszak, tej, zsirsavosszetétel, KLS, omega-3
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A COMBINED CONSTRUCTED WETLAND FOR TREATMENT OF MIL K
HOUSE EFFLUENTS IN HODMEZ OVASARHELY, HUNGARY

ERNO DITTRICH

Assistant lecturer at Department of Environmentajieering
University of Pécs,
Boszorkany Street 2, Pécs Hungary H-7624.
dittrich@witch.pmmf.hu

ABSTRACT - A COMBINED CONSTRUCTED WETLAND FOR TREAT MENT OF MILK

HOUSE EFFLUENTS IN HODMEZ OVASARHELY, HUNGARY

Constructed wetlands can be a cost effective soiut decrease the unfavourable impacts to freg- an
groundwater in Hungarian agriculture sector. Thiticke shows the experiences of a combined
constructed wetland, this was built by an interai co-operation named TOKAI-project. One of the
project’s aims is to analyze the applicability ohstructed wetlands to agricultural wastewaterttneat

at Hungarian emission limit values and environmientanditions. Operational experiences of 1 year
period are shown in this article. The results aoengared to international experiences. The main
considerations of comparison are: specific loadomjanic substances, removal efficiency, specific
hydraulic loading rate, etc.

OSSZEFOGLALAS — EGY HODMEZ OVARSARHELY! KOMBINALT (GYOKERZONAS-

TAVAS) TEJHAZI TERMESZETKOZELI SZENNYVIZTISZTITO TA  PASZTALATAI

A gyokérzonas, illetve tavas szennyviztisztitagarésok egy koltségkim&l megoldasi lehéséget
nyljthatnak a felszini és felszin alatti vizet #6h mezigazdasdgi emissziok csotkkentésében
Magyarorszagon. Jelen cikkben bemutatasra kerliekOKAI-projekt névvel ellatott, nemzetkdzi
egyuttmikddés keretében épilt természet-kézeli szennyxiitts eddigi (zemelési tapasztalatai. A
nemzetkozi egyittitkodés egyik célja annak vizsgalata volt, hogy ak@ybdnas szennyviztisztitasi
technolégia alkalmazhat6-e a nigazdasagi szennyvizek kezelésére a magyarorszdaugijlatg
viszonyok mellett, megfelelve a hazai jogi szabahsmak. A bemutatasra kefiggyéves lizemeltetési
tapasztalatok 6sszehasonlitdsra kerllnek a nenmesizakirodalmi értékelésekben foglaltakkal. Az
Osszehasonlitas alapja, tdbbek kodzétt a fajlagesveganyag-terhelés, tisztitdsi hatékonysag, faglag
hidraulikai terhelés, stb.

Keywords: milk house effluent constructed wetlands, agricultural wastewater, doeth systems,
wastewater treatment

Kulcsszavak: tejhazi szennyviz, gyokérzénas szennyviztisztitdsgigazdasagi szennyviz, kombinalt
természetkozeli technolégiak, szennyviztisztitas

INTRODUCTION

The management of point pollution sources is oneth& important issues of

environmental protection. There are many technelgivailable to meet the water
quality standards. However, the selection amongethechnologies is still a challenge
and requires a detailed analysis of the local sanaThere is especially difficult to find

the golden mean between the environmental aimshenelconomical opportunities.

The agriculture needs to decrease the emissioheo$ector in Hungary, especially at
the area of water and groundwater protection. @hisle discusses the subsurface-flow
constructed wetlands (SF-CW-s) as one of the disttere natural sewage treatment
technology. The Hungarian experiences in operatdnSF-CW-s are matter of

discussion because of the strict former effluemndards and the limits of this

technology. This was one of the reasons why SF-CWfes not a widely used

technology in Hungary. The effluent standard valbese been harmonized to EU
limits from 1. January 2005 with less rigorous esims limit values for many
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components. That can give more opportunity to dve-dost (in other words: natural)
wastewater treatment technologies in our country.

CW-s are used as wastewater treatment systemstfrem0’s, when KKuTH (1977)
published his root-zone method. These constructiares popular as wastewater
treatment systems in West-Europe, USA and Australial are getting popular
worldwide. Two main different types can be desigméthin CW-s: (a) Free-surface
flow systems (FS-CW-s), (b) Sub-surface flow systef8F-CW-s). In FS-CW the
wastewater flows through the system with free s@fdn the SF-CW-s the — usually
pre-treated —wastewater flows through the filtediaes planted with macrophytes (f.e.
Phragmtesaustralig.

The first Hungarian SF-CW was constructed in Téalnm1991 (8 MLYODY ET AL.
2002). Now there are 18 SF-CW-s in Hungary. Tabé&dws a summary of Hungarian
SF-CW-s with an alignment of construction year, daydic capacity and type of

wastewater.
Table 1Summary of Hungarian SF-CW-s (E. Dittrich 2008)

Settlement Start .Of Status of operation Type of wastewater
operation

1 Aparhant 2001 in operation septic tank disposal
2 Siéagard 2000 in operation domestic wastewater
3 Ofalu 2006 in trial operation septic tank disposa
4 Szépalmapuszta 1995 closed in 2001 domestic watse
5 Kam 1999 in operation domestic wastewater
6 Kacorlak 1996 in operation domestic wastewater
7 T6almas 1991 in operation domestic wastewater
8 Boldog 1994 as polishing stage since 1999 domestic wastewater
9 Salgotarjan 1992 closed in 2001 domestic wastawat
10 Szigy 1994 in operation domestic wastewater
11 Kerecsend 2001 in operation food industrial wastem@nushroom)
12 Demjénl 2001 in operation food industrial wastewéderm)
13 Demjén2 2004 in operation food industrial wastewéténery)
14 Magyarboly 2005 in operation septic tank disposal
15 Magosliget 2006 in trial operation domestic wastiEwa septic t.d.
16 Hodmezjvasarhely 2007 in trial operation agricultural wastewater (milk)
17  Rojtok-Muzsaj 2007 in trial operation domestic veagater
18 Kaskantyu 2007 in trial operation domestic wastewat

The TOKAI-project started in 2003. The cooperatartners are the University of
Szeged, Faculty of Agriculture (Hodnieasarhely, Hungary) and the Katholieke
Hogeschool Kempen Geel (Belgium). Apropos of fingject a small scale pilot plant
was built in 2006. The aim of this research wasatalyze the applicability of

constructed wetlands to agricultural wastewateattnent at Hungarian emission limit
values and environmental conditions.

MATERIAL AND METHODS

Site description

The pilot plant consists of 6 different stages:tisefank, pump chamber, subsurface
vertical flow wetland, subsurface horizontal flovettand, stabilization pond, drainfield

planted with trees.

The wastewater is discharged in an existing sejaink with a volume of 7.5 m3

(www.constructedwetlands.net The effluent of septic tank flows into pumping
chamber.
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The wastewater is pumped from a pumping chamber fiomes per day into the
distribution pipes of the wetland. The wastewat@irg vertically through the medium
and takes up oxygen. Collector drainage pipes enbibitom, move the pre-treated
wastewater to the next stage. The wetland is pllantéh Phragmites australis
common reed, 9 plants per square meter. This wkthas effective area of 8.4 m2.
From top to bottom the wetland is made of a 10 ayei of gravel 1-8, 15 cm gravel 6-
12 appr. 60 cm gravel sand, 10 cm layer of grav&lhd 20 cm gravel 6-12.

From the vertical flow wetland (VF-SFCW) the wasater flows into the subsurface
horizontal flow wetland by gravity. The wastewaigrdistributed across the width of
the wetland. It flows slowly through the porous mued under the surface of the bed in
a more or less horizontal path until it reachesahiéet zone. The water level appr. 5 -
10 cm below the surface is maintained. The wetlaad planted withCarex elata
tufted-sedge, 5 plants per square meter. The wktlas 14.2 m2 effective surface area.
Aspect ratio is appr. 2/1. The average depth igQ.é the inlet and outlet zone gravel
16-32 is used. The wetland is filled with gravel@mm.

The wastewater flows by gravity in a stabilizatjpond covered with.emna minoror
duckweed. Duckweed is a fast growing free-floaptant. Under ideal conditions it can
double its biomass in 2 or 3 days. Sdpeennaspecies are able to grow at temperatures
as low as 1 to 3°C. The main use of duckweeds iisnroving nitrogen and phosphorus
from secondary treated wastewat@nmnv.constructedwetlands.net

The wastewater is discharged through a drainfislll,the receiver of the treated
wastewater is the groundwater after the filtratioisoil matrix. The total surface area is
appr. 270 m2 and this area is planted with 30 papies.

Water sampling and analysis

Water samples were collected by the operational leyep of the university and
analyzed in the lab of University of Szeged, Facut Agriculture. The analyzed
parameters and methods are summarized in Tablen®,ttee sampling points are
collected in Table 3There were more problems that put back the resgaodedure, so
the database is not detailed enough vi&sl.there are in short supply analyzed samples.
Because of this, need to continue this projechenftiture to make more certain about
project results.

Table 2.Parameters and analyzing methods

Parameters Methods/Instruments
COD Photometric Method/ PC-Multidirect
TN Photometric Method/ PC-Multidirect
NH4-N Photometric Method / PC-Multidirect
TP Photometric Method / PC-Multidirect
PO,-P Photometric Method / PC-Multidirect
pH Standard method / OP-264/1 pH-meter

Type and amount of wastewater

The wastewater is collected in a concrete chamireacow milk house. The retention

time of wastewater is about 5-10 days in this tarle wastewater is transported to the
septic tank of pilot plant. Because of these reasgha characteristic of wastewater is
like septic tank disposal. It has strong anaerabiaditions and higher concentration of
COD, TSS, TN, and TP. Unfortunately we don’'t knowality of raw wastewater
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exactly, because the first sampling point is thenpummg chamber of pilot plant. The
amount of the transported wastewater is approxijn#®e& nr/week. The pump loads
appr. 1 nfday mechanically pre-treated wastewater into itise tage of CW.

Table 3.Description of sampling points

Sampling points Description
l. In pump chamber
Il. Effluent of vertical flow SF-CW
[l. Effluent of horizontal flow SF-CW
V. Effluent of stabilization pond

RESULTS

Characterization of influent

Data of each experiment and some calculated paeasnate summarized in Table 4.
The quality of influent (after mechanical pre-traant in septic tank) is like than the
raw wastewater of Hungarian small communities, wgitfonger anaerobic conditions.
One time the BOD:COD ratio was measured. The valuthis ratio was 1:5.3. The
relatively high value indicates that the organienpounds of wastewater are probably
less biodegradable than the “normally” communal texaater. So treating of this
wastewater keeping Hungarian ELV-s is not a singilallenge with a constructed
wetland system. The calculated specific loadingafulation equivalent (PE) is 3.8 —
8.6 (Table 4.).

Table 4. Summary of experiment results at pump chambeafhpding point)

Sl=| 2 |=|®
BB E|E| &,
o | o] £ | &=
JEEIRE
O Z S
® 2007.09.12 624 57 | 28.0| 24| 235 7.2
g 2007.09.19 678 71 | 34.2| 25| 248 7.
g 2007.09.26 6253 55 | 45.9| 18| 17.4 6.8
= 2007.10.03 343 85 | 49.8| 25| 24§ 7
= 2008.08.18 223 65 | 384 - | 229 -
g 2008.09.02 431 - - | - |235]6.92
£ 2008.09.11 365 98 | - | 37| 29.0] 7.1B
- 2008.09.18 335 - - - - 715
Gl Min. 223] 55 | 28.0| 18] 17.4 6.8
5P Max. 678| 98 | 49.8| 37| 29.4 7.4
o Av. 453[71.8] 39.3 | 25.4 236 7.1
58 PE* 38| 65/ 44| 8§ -| -

* calculated by mechanical pre-treated wastewater
Experiences of vertical flow bed
The average efficiency of this stage is low to rakasured components (Table 5.).
Presumably the main reasons are the low specifia &t — 2.2 RIPE), and the very
high specific COD loading rate (53.9 ¢/, and hydraulic loading rate (119 mm/d).
Because of the strong anaerobic condition of raveteweater need more effective
oxygen transfer at this stage. The organic substgtlmading is one of the main reason
of clogging processes, so it has to be limitedcdh cause long term operational
problems. The suggested maximum values from theratiire are different:
20 gCOD/M,d (K.J. WINTER AND D. GOETz, 2003), 25 gCOD/fd (C.M. WEEDON
2003). There is not conformity between the high Cl@Bding rate and the oxygen
transfer capacity of this CW. It can be seem friwa lbw specific area, and the high
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hydraulic loading rate (HLR). The maximum valueHifR should not exceed 60 mm/d
at vertical flow systems (MASZESZ 2003). The e#itcy of the COD removal and
nitrfication can be favourable with higher specdiea.

Table 5. Summary of experiment results and some calculataénpeters to vertical flow bad (Il.
sampling point)

Sl 2= 2
El2| 2|28
sz 2 a3 "
S|F| £ |F|O
Z o
2 2007.09.12 283 14 171 7
g 2007.09.19 6200 57 389 1f 170 7.1
3 2007.09.26 374 - -| 23 228 7|2
B 2007.10.03 1300 39 233 | - 713
= 2008.08.18 2260 51 449 | 22[8
@ 2008.09.02 2090 51 498 | 15(7 7/o6
= 2008.09.11 48| 67 65.0 2f 240 7|33
2008.09.18 89 | 30| 23.2| 34| 163|751
» Min. 48 | 18| 17.1] 17.015.7] 7.1
S Max. 620.0 67.0| 65.0 | 34.0 24.0| 7.5
E Av. 247.4/44.7| 375 | 25.3 19.8| 7.2
s Av. efficiency (%) 45.4| 37.8 46 | 2.1| 16.3 -
32 Specific area (fPE) 22| 13 19| 10 - -
f;‘j Av. loading (g/day) 453 718393 | 25.9 23.6| -
S | Specific loading rate (g/fd) | 53.9| 85 47| 31 28 -
Hydraulic loading rate (mm/d) 119

Experiences of horizontal flow bed

The average efficiency of this stage is low to mostasured components (Table 6.).
The efficiency of nitrification is very good consiihg the horizontal flow systems
oxygen transfer capacity. The specific COD loaditg (17.4) is good and the specific
area is better, still the average COD removal iefficy is low in this stage too. Probably
the reason of this is the low biodegradable prgpeftwastewater. The TP removal
efficiency is fit with the international literatur@®. URBANC-BERCIC ET AL 1995, S.
O’HOGAIN 2003).

Experiences of stabilization pond

Data of each experiment at stabilization pond aoohes calculated parameters are
summarized in Table 7. The theoretical retentianetiis 12 days. The removal
efficiency of TN, NH-N and PQ-P is very high. The removal efficiency of organic
substances is adequate. This result is very integed he duckweed growth may cause
big amount of N and P assimilation related to tloenass. The sediment aggregation is
very high in the pond too. The R® assimilation rate is 0.94 g/m2,day, and the TN
assimilation rate is 1.53 g/m2,day. G.BO®Y ET AL (2001) measured the TN (3.3 — 9.3
N/m?,d) and P uptake of duckweed biomass (0.19 — 0/&%,M). The realistic TN:P
uptake ratio is about 1:10. In our analysed porat thtio is only 1:1.6, so biomass
uptake is less important process, than the sediaggregation.
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Table 6. Summary of experiment results and some calculastednpeters to horizontal flow bed (lIl.
sampling point)

Sl 2 |=|®
gz £z 8,
o N e R
AEEIEE
O > a
a 2007.09.12 300 174 14.8 - - 712
E— 2007.09.19 4300 58§ 272 28 228 1.1
s 2007.09.26 265 - - 22 219 7
3 2007.10.03 1190 48 187 24 179 4.5
5 2008.08.18 104 23 15.0 - - 1
§ 2008.09.02 77 25 18.9 - - 7.85
£ 2008.09.11 33 22 106 59 5P 8|04
2008.09.18 89 - - 29| 11.7|7.46
% Min. 33 17| 106| 59 5.2 7
@ Max. 430.058.0| 27.2 | 29.9 22.8| 8.0
g Av. 177.1/32.2| 175 | 20.4 159 7.5
s Av. efficiency (%) 28.4| 28.1 53.2 | 17.7 19.5| -
3 Specific area (APE) 38| 22| 33| 1.1 - -
‘—E Av. loading (g/day) 247.444.7) 37.5 | 25.3 19.8| -
‘_E Specific loading rate (g/fd) | 17.4| 3.1| 26| 1.8 14 -
Hydraulic loading rate (mm/d) 70

Table 7. Summary of experiment results and some calculatednpeters to stabilization pond (V.
sampling point)

S| =l 2 |=|3?
ElB|E 2|2z
a | 2| £ | 2| %] 2
e) Z < o dr
o [ Z [ S
B 2007.09.12 125 5 4.7 - - 7.8
g 2007.09.19 74| 25| 8.6 - -l Ta
< 2007.09.26 135 21 12.4 22 72 718
3 2007.10.03 93 15 4.7 - - 7.8
5 2008.08.18 74 6 - - 3.9 -
@ 2008.09.02 75 10 0.2 - 3.9 7.89
= 2008.09.11 177| 18y 028 39 3[4 8)22
" 2008.09.18 171 10 | 4.0 6.1 | 46 | 7.04
§ Min. 74 5 0.22| 39| 34| 7.04
g Max. 177.0) 25.0 124 22p 7.2 8J2
g Av. 115.5| 13.8/ 5.0| 10.7 4.6 7.6
Q Av. efficiency (%) 348| 57.0 71.6 48)7 711
32 Specific area (APE) 32| 18| 28| 14 - -
g Av. loading (g/day) 1771 32p 175 2d8 159 |
< | Specific loading rate (g/fhd) | 14.8| 2.7| 15| 1.7 1.3 -
© | Hydraulic loading rate (mm/d) 83

Operational experiences and Hungarian ELV-s

The efficiencies are very good (Table 7.) for tlmemplete system especially if it is
noted that values do not contain the removal of haeical pre-treatment. The
elimination of nitrogen forms is positively highh& removal efficiency of COD is fit to
the international literature. The wastewater loadeigradable condition shows that this
value is better than suitable. The pilot plant hiadwerrun the ELV for COD, TN and
NH4-N. The TP removal efficiency is adequate too, hot enough to keep the
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Hungarian ELV for free surface water. The techngloged to be developed to increase
TP removal efficiency. Some technical opportunity:

- Use iron salts at mechanical pre-treatment stage

- Use iron salts in horizontal flow bed or in pond

- Use clay in horizontal flow bed

- Regular harvesting duckweed

- Regular sediment taking out from the pond
At this technology the most favourable solution da@ the using iron salts at
mechanical pre-treatment stage, because it desrdheeCOD and TSS loading of
vertical flow system and decreases the long-tenggihg problems.

Table 7.Comparison of Hungarian ELV and effluent quality

Component ELV Ql_Ja"ty of effluent from pond Total efficiency (%)
(mg/l) min. max. av.
COD 300* 74 177 1155 74.5
NH4-N 20* 0.22 12.4 5 87.3
TN 55* 5 25 13.8 80.7
TP 10* 3.9 22 10.7 58.7

*ELV under 600 PE (Hungarian law number: 28/20041.25) KvWM r.)
CONSCLUSIONS

The efficiencies are very good (Table 7) for thenptete system especially if it is noted
that values do not contain the removal of mechampeatreatment. The elimination of
nitrogen forms is positively high. The removal efincy of COD is fit to the
international literature. The wastewater low bia@egble condition shows that this
value is better than suitable. The pilot plant hiadwerrun the ELV for COD, TN and
NH4-N. The TP removal efficiency is adequate too, hot enough to keep the
Hungarian ELV for free surface water. The techngloged to be developed to increase
TP removal efficiency. The most favourable solutiman be the using iron salts at
mechanical pre-treatment stage. The effectivenk#iseglant can increase with higher
specific area of VF-SFCW. Because of the sporadia,cheed to make a more detailed
measuring program focused on the long-term andewtithe processes.
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ABSTRACT - The ,winners” and the ,losers” of the Balaton Recreational Area in the year of the
recession (2009)

The Balaton Recreational Area has a big role inttlieism of Hungary. This is the area where you can
find the greatest natural lake of Middle-Europe #mlgreatest thermal lake of the entire contiefaw
kilometres far from each other. In the last dedhéenumber of the guest nights increased year ay,
2008 more than 1270 thousand guest nights wersteegd at commercial accommodations in this area.
In 2009 all the country had to count with 10% lassthis field. The data of the guest nights at
commercial accomodations were used from 2006, 20@82009 the settlements that produced the most
significant changes from 2008 to 2009 were selettied and | focused on them in the followings. The
location, the structure of the given settlemerg, altractions, the type and the number of the cawiale
accomodation and the ratio of the weekend houses examined.

There were more types of ,winners” and losers.dkhs places the processes started before the r@egessi
some settlements were thrown off their balance, ansome villages the processes changed last year.
Some interesting facts from the results: thereviseal ,winner” settlement at the southern codstre is

no coherence between the achievement and the clisteom the shore; we can find all types of village
in the Kal Basin (neighbouring little villages witkimilar natural background with very different
tendencies). It is also can be seen that the naitres produced a slight decrease what agreestheth
national average.

All in all we can say that although the permanewntngh of the guest nights in the Balaton Recreation
Area stopped in 2009 and approximately sufferedss lof 10%, the significant decreases were not
common. We can attribute the significant changethi® specal year only in case of Balatonszepezd,
Nemesbik, Szentbékkalla and Balatonméariafiiiivagdors and Szentjakabfa. Of course we have to
wait at least one more year to see if these chahges a long-term effect on the development of the
given villages, but we could draw some conclusigmtrnow. In those settlements where continuous,
extended resort areas evluated in the second pHré @entury can hardly accomodate themselvekeo t
new flows of tourism. Three of the five ,winnerseavillages, that had to fight with a slight deplation

in the last decades, so it will be interestingde & there will be one that can exploit the foduwsf this
year and turn this capital into a long-term posifprocess in the future. If we have a look at taéBasin

we should admit the huge effect of the media. Ner winner” settlements have to forget that a great
number of tourists can be a threat to the settl¢nifehey cannot handle the situation.

Keywords: tourism, Lake Balaton, recession, rural developtnadaption

INTRODUCTION

The Balaton Recreational Area has a big role indleism of Hungary. This is the area
where you can find the greatest natural lake of di@ieEurope (Balaton) and the
greatest thermal lake of the entire continent (Ega few kilometres far from each
other. These lakes attract a great amount of tsueigery year. In the last decade the
number of the guest nights increased year by yea@0p08 more than 1270 thousand
guest nights were registered at commercial accomatimt in this area. In 2009 all the
country had to count with 10% loss in this fieldheFefore the year 2009 was labelled as
.Black Year for the Tourism” in the media. In thassay | tried to lighten the changes of
the guest nights in the Balaton Recreational Aredhe year of the recession. The
settlements were examined that count on this kingbarce of income very much, and
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highlight some probable consequences as for thdstape for the future in case the
winners can exploit their fortune or the losers'thandle the setback they had to suffer
in 2009.

MATERIAL AND METHOD

The material of the study was the Balaton Recraatid\rea. The data of the guest
nights at commercial accomodations had been celleftom 2006 and 2008 for the
settlements in that regioSTATINFO.KSH.HU, 2010). Because the data of 2009 were still
not public at the level of the settlements | astkexidata directly from the Directorate of
Veszprém of the Hungarian Central Statistical @ff{anfortunately they could only
give data from the year 2009 from January till Nobker, so the data in the row of 2009
are a little bit under the final data of the entpesar, especially in the micro-region of
Heéviz, where the thermal water attracts a decentbeu of tourists at the end of the
year, t00).

The settlements that produced the most significliminges from 2008 to 2009 were
selected (reach more then 150% or less 50% ofukstaqights of 2008 in 2009) then
and | focused on them in the followings. The lomafithe structure of the given
settlement, the attractions, the type and the nurabéhe commercial accomodation
and the ratio of the weekend houses were examined.

RESULTS
Table1 shows the data of the settlements with the migsiificant changes from 2008
to 2009. The location of the settlements of theaan be seen Rigure 1 according to

the significance of the change.

Table 1. The list of the settlements that producethe most significant changes in
the number of guest nights from 2008 to 2009

Settlement Nuber of guest nights
2006 2008 2009

0 Alsoors 14949 36756 68 830
% Balatonszepezd 16979 11905 21 505
Z |Nemesbuk 530 513 928
§ Szentbékkalla 226 196 746
= | Felssors 231 27 292

Balatonmariafird 18084 18382 8 227
. | Szantod 1673[L 11976 5 895
2 |Balatonberény 24048 16159 6 789
| Kévagoors 8496 9610 2 264
O |Paloznak 71514 33551 468
" | Szentjakabfa 4278 5023 354

Buzsak 395 546 140
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Changes in the number of guest nights from 2008 to 2009

Approzimately the same

Slight decrease

Slight growth

- Significant growth
- Significant decrease

Figure 1. Changes in the number of guest nights fra 2008 to 2009

TheTablel above shows that three types of ,winners”. Atsdiased its fortune before
the recession and could stay at the top in 200@edls Nemesbik and Szentbékkalla
was not very popular among the tourists, but madsr tfortune in last year.
Balatonszepezd and Féfss could perform outstanding in this lean yeautiothey
loss a part of their guests recently. The samepgavere formed in the case of the
Josers”. at Szantdéd, Balatonberény and Paloznak miegative tendency is not
connected with the recession. Not in the case datBamariafurd, which had a
balanced number of tourists every year before 200%K6vagoors, Szentjakabfa and
Buzsak which even could improve their datas regent!
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There are some interesting things to see afitnere 1:

There is no real ,winner” settlement at the southeoast, though there is some

settlement that could reach a sligt growth.

There is no coherence between the achievementardistance from the shore.

We can find all types of villages in the Kal Bagneighbouring little villages with

similar natural background with very different tendies).
It is also can be seen that the main centres pemtacslight decrease what agrees with
the national average.
Alséors was declared in 2008 as ,The Most Populatiddy Resort of the Lake
Balaton”. The settlement focused on to maintais gosition in spite of the recession.
They tried to make special their beach with the lodlseveral development and tried to
create ideal circumstances for a wide range oketaggoups. \{Ww.ALSOORSHU 2010)
Their efforts turned out to be successful, becdheg even could attract much more
tourists in 2009 than in the year before.
The location of Nemesbuk is very fortunate, becaise thermal baths are in its
surroundings, Héviz and Kehidakustany. The stremtlthis village is the relative
calmness. Though the leaders of the village didméke extra efforts because of the
predicted recession, they had more visitors thharotears.
On the other hand Balatonmariaféirbst its decent number of turists used to go there
year by year. This village counts on the touristsyvmuch, 88% of the estates are
weekend houses that fact have a great role in liagacter of the settlement. This
villages had a successful strategy and they couldocomodate themselves to the
changed customs. The situation is the same in dse of Szentjakabfa (I mean the
settlement couldn’t react in a proper way to theession), but this village practically
lost its resort function in 2009.

CONCLUSIONS

All in all we can say that although the permanemwgh of the guest nights in the

Balaton Recreational Area stopped in 2009 and ampadely suffered a loss of 10%,

the significant decreases were not common. Sontaeske settlements suffered from

negative processes began rather in the middleeofi¢icade, years before the recession.

We can attribute the significant changes to thieced year only in case of

Balatonszepezd, Nemesbik, Szentbékkalla and Batdioafird, Koévagoors and

Szentjakabfa.

Of course we have to wait at least one more yeae®if these changes have a long-

term effect on the development of the given vilegéut we could draw some

conclusion right now:

« The settlements with a dominant rate of weekendsé®are in the worst situation.
The exploitation of these weekend houses are leddess efficent year by year. In
those settlements where continuous, extended raseas evluated in the second
part of the century can hardly accomodate themselvehe new flows of tourism.
The best example for that is Balatonmariaijinsthere all the structure of the village
Is inferior to the weekend houses. This means amawus site that can’t be used in
an optimal way nowadays.

Three of the five ,winners” are villages (NemesblBzentbékkalla and
Balatonszepezd), that had to fight with a slighpajmilation in the last decades. It
will be interesting to see if there will be onettlban exploit the fortune of this year
and turn this capital into a long-term positiveqess in the future.
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If we have a look at the Kal Basin we should adimé huge effect of the media.
These villages are neighbouring each other, hapeoapnately the same natural
values, have the same micro-regional and regidiralciions in the Basin and at the
Balaton Highland. Some of them were successfulo@®92and some of them were
not. Their achievement has a coherence with tharketing. Szentbékkalla was the
~winner” of the micro-region. This settlement didegything to stress the highlights
and attract the tourists while the other settlesevdre not so ,aggressive” in this
field.

Nor the ,winner” settlements have to forget thajraat number of tourists can be a
threat to the settlement, too, if they cannot hartie situation. Even a relative
»crowd” could ruin the image of a settlement, ahd talmness is the main strength
for lots of the villages in this area. Positiveattlsome settlements, like Nemesbik
already recognized this danger, so they are coms¢ahandle this process.

REFERENCES

Data directly from the HCSO Directorate of Veszpi@d10. 01. 07.)
statinfo.ksh.hu/Statinfo/haViewer.jsp (2010.02.15.)
www.alsoors.hy(2010.02.20.)

www.kovagoors.hu (2010.02.20.)

www.nemesbuk.hu (2010.02.20.)

www.szentbekkalla.hu (2010.02.20.)




135 Agrar- és Vidékfejlesztési Szemle 2010. vol.)5. (2
ISSN 1788-5345
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ABSTRACT - Effect of climate on receipts of rice potection in environs of Me#tar

In the word rice is produced in dry, warm climateas. According to researches the temperature is an
important climate parameter of rice production. Thmperature change plays important role during
hatching, panicle and flowering periods of risenplaThe waching of research we made by Mentész
Cooperation in Meitir. According our examination the cold, wet climatas not favourable for rice
production in 2006, but it was properly warm ang dr 2009. In 2006 the rice production was loss
macking (profit: -213.008 HUF/ha), but in 2009 veagcessful (profit: 68.012 HUF/ha).

Keywords: effect of climate, rice production, profit, costeceipts

BEVEZETES

A rizstermesztést nagyban befolyasoljak azjachsi kordlmények. A legujabb
kutatdsok szerint a globdlis felmelegedés, a szégimjlat mindenképp keduez
hatassal lehet a névény termesztésérésbiban Dél-Kelet-Azsiaban, az USA-ban és a
Dél-eur6pai orszagokban jelést kutatdsok folynak a rizstermesztés terén. A
népélelmezésben a buza utan a legfontosabb gabargriink. A medgazdasagunk Uj
helyzetében, az EU-hoz val6 csatlakozasunk ut@nnaltivat jelenthet a hagyomanyos,
kvotaval terhelt névények részbeni levaltasahozrizs j6l eladhaté névények, a
prognosztizalasok szerint nem lesznek tultermedésidok. A hazai piacon keresett
(lenne) a Magyarorszagon termelt rizs.

Magyarorszagon valosileg a térok hodoltsag alatt kextbtt a rizstermesztés. Az
30’-as években &6z6r a szegedi kutatdintézetekben sikertlt medfetdifajtat
nemesiteni. Az ésgyepek feltorésével gyorsanétnh a vetésteriilet. 1955-ben a
termdtertlet maximalis nagysaga 50 ezer hektart korkwdt. Hazank néhany év alatt
rizsexportald orszaggaotie ki magat. A '90-es évek elefetkezdve a vetésterilet
fokozatosan csokkent, ma minddssze kb. 2500 ezentiaglalkozunk rizstermeléssel.
A termdterilet jelents csokkenése a rendszervaltozast ket a birtokviszonyok
atalakulasa réevén kovetkezett be. Az Uj foldtulajukpk, a technikai-tiszaki feltételek
magas koltsége, illetve a szaktudds hianya miatt feglalkoznak a termesztéssel
(Bocz, 1992).

A rizs szdmara olyan talajok kellenek, amelyeknekizvezetése a teidazint alatt
vizzard réteg van. Ide tartoznak a réti, a szoloeyeés szoloncsakos (atmeneti és
savanyu szikesek) talajok (MEK, 2008). Ezek koslazok, amelyek 0,3-0,6% 06sszes
sét és 0,1%-nal tébb natriumot nem tartalmaznakipis) 2009).

RuzsANYI ES PEPO (1999) kutatdsai szerint az 6koldgiai, agrotechinigs bioldgiai
tényedket koherens médon egydutt kell vizsgalni. Vizsdgdlatlapjan a biologiai alap
és kornyezeti tényék egyuttesen 70%-ban befolydsoljdk a #siéget. Az éghajlati
elemek kozlil a émérséklet ingadozasa szignifikans modon befolyasaljnévéeny
termeszthéiségét (YosIDA 1973; YOSIDA 1981).
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A homeérseéklet, csirazasra gyakorolt hatdsa harom szdnglapjan értékelhét a
hémérséklet értéke, a csirazas ideje és a csirazazialék. A Bmérséklet alatt
jellemzsen a napi kézé@imersekletet kell érteni, mely a napi maximum ésimim
hémérsékletek atlagaként hataroznak meg. T#NEHE (T: napi kozém@mérséklet, N: a
nappali 6rak szamay;:ta nappali Bmérséklet, E: az éjszakai orak szamaéjszaka
hémérseklete (GmBos, 2007/b). A lbmérséklet emelkedése intenziv bokrosodast,
levélfejlodést és virdgzast eredményez. A rizs jOvedebswget el§sorban a
hémérseklet valtozdsa determinaljaiiids, csapadékos éghajlati korilmeények kdzott
veszteséges lehet az agazabN@Bos, 2007/b).

ANYAG ES MODSZER

Megfigyeléseinket a méniri Mentész Agrar NoOvénytermeéztés Szolgaltatd
Részvénytarsasagnal végeztik 2006-2009 évekberall&lat 140 ha-on fehér és 110
ha-on termelt indian rizst 2009-ben.

A Mentész Zrt. 0Osszteriletének 30%-a, mintegy 488 terulet alkalmas
rizstermesztésre. Evente 100 ha indianrizst és Hat@ehér rizst vetnek. A iwelt
terlletek talnyomo része a réti talajtipusba (métylsos és szolonyeces réti talaj)
tartozik.

A rizstelepen a kalitkdk feltbltését a TdirHolt-Korés Medtari dnkormanyzati
holtagbdl végzik, ahonnan gravitacios uton jut eléemed szivattylkhoz, majd a
magas vezetédizemi elaraszt@tsatornakba az ontévziz.

Az éghajlat hatasai

A vizsgalatok soran két eli@gévjarat, nevezetesen avis, csapadékos 2006 és meleg,
szaraz 2009 évek adatait hasonlithatjuk 6sszd.. Aablazatértékelése az 5 naponkénti
hémeérseklet és csapadékadatok felhasznalasaval ttoAehavi kozéplimérsékletek
alakulasat tekintve megallapithatjuk, hogy néhéangtkles esetet (2006. majus, junius,
augusztus) tekintve a 2006 és 2009-ben mért értékedokéves atlaghoz képest
magasabb paramétereket produkéltak, a globalisefetpadés jelei meglelésen ol
lathatoak.

A havi csapadék mennyiségek vizsgalata azt mufatjdablazal, hogy 2009-ben a
tobb csapadék hullott a téli periodusban, mint @628dott honapjaiban. 2006. tavaszi
€s nyari honapjaiban tobb csapadék hullott, minR099-es év adott, vizsgalt
idészakéban.

EREDMENYEK ES KOVETKEZTETESEK

A Kkét vizsgalt év idjarasanak attekiit bemutatasa a meteorologiai adatok, a
hémérséklet és a csapadék havi értékeinek felhasanalbkészilt. Az elemzéshez a
tenyészidszakot megeélzé téli félev értekelése is szilkséges volt kdzveteitasai
miatt, el$sorban a talajékészités, talajallapot, illetve a tavaszi tabajiérséklet
vonatkozasaban.

A 2006. év rizstermesztési évojdrasi hatasai: itben torté vetés bizonytalansaga,
atlagosnal lassabb kelés és kezdetbdigt, juliusban gyors féjtles, de ez teljesen nem
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kompenzalja az addigi késeést, kritikus auguszti§aras a legérzékenyebb fazisban:
kod, hidegstressz leltstege. Az érés kébbi szakaszai mar nem problémasak.

1. tabldzat: 2006 és 2009 gazdalkodasi években mbeavi kozéphimérséklet
alakulasa (C)

Kozépériek | Kozépérték Minimum | Minimum | Maximum | Maximum
Hénapok 2006 2009 érték érték érték érték
2006 2009 2006 2009
Téli félév 2,6 4,5 -0,9 1,0 6,6 8.8
Februar -14 1,0 -4,4 -2,2 1,6 4,7
Marcius 3,9 5,9 0,5 1,9 7,7 10,4
) 12,9 14,7 8,7 7,7 17,1 21,6
Aprilis
(+2,0) (+3,8) (+3,1) (+2,1) (+0,2) (+4,7)
15,9 17,4 11,5 10,8 20,9 23,6
Majus
('0’5) (+1!0) (+016) ('011) ('1’6) (+111)
19,4 19,8 14,4 13,9 24,5 26,0
Janius
(-0,2) (+0,2) (+0,4) (-0,1) (-1,0) (+0,5)
23,7 23,0 17,5 16,5 29,9 29,5
Julius
(+2,3) (+1,6) (+1,9) (+0,9) (+2,3) (+1,9)
19,2 23,1 15,0 17,0 24,4 29,9
Augusztus
(-1,6) (+2,3) (-0,3) (+1,7) (-3,0) (+2,5)
17,9 19,5 11,7 13,2 24,6 26,6
Szeptember
(+1,5) (+3,1) (+0,5) (+2,0) (+1,9) (+3,9)

Megjegyzés: zardjelben jelzett értékeke a sokdaghdl valo eltérést jeldlik
Forras: SZIE VKK (2009)

2. tablazat: 2006 és 2009 gazdalkodasi években mbevi csapadékmennyiség
alakulasa (mm)

Ev Tell | ropr. | marc. Apr. | M&j. | Jan. | Jul. | Aug. |Szept.
periodus

208
(2005.
2006 | oktober-| 59 27 32 54 133 40 87 9
2006.
januar)

214
(2008.
2009 | oktober-| 39 35 15 15 71 61 18 12
20009.
januar)

Forras: SZIE VKK (2009)
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A 2009-es termesztési ewjdrasi feltételei és havi adatok alapjan: melegraz tavasz
kovetkeztében ithen elvégezhétmagagyeilkészités és vetés, gyors kelés és kezdeti
fejlédés, juniusban atlagoshoz kézeli koz&@plrséklet, megfelélfejlédési Gtem, a rizs
generativ fazisdban (juliustél) egészen a telj&sigr(szeptember) a sokeévi atlagnal
lényegesen melegebbdjdras, tobbnyire kevés fdiliel, sok napsttéssel, havi adatok
alapjan nem lathato a rizs szdméara kedttem hatas.

Okonomiai elemzés
A 3. és 4. tablazatbarmutatjuk be, hogy az adott rizstdrnterlleten hasonl6
agrotechnikai feltételek és elééagrometeorologiai tényék mellett, milyen gazdasagi

veszteségek Iéphetnek fel.

3. tAblazat: A 2006-0s év rizstermelési kdltségeMentész Zrt-nél

2006. év
Hozam (t/ha) 0,6
Eladasi &r (Ft/t) 72.000
Allami tamogatas (Ft/ha) 22.000
Termelési érték (Ft/ha) 65.200
Miutragya felhasznalas koltsége (Ft/ha) 32.020
Novenyved- és gyomirtd szerek kdltsége (Ft/ha) 74.60D
Vetémag koltsége (Ft/ha) 18.760
Egyéb anyagkoltség (Ft/ha) 2.800
Anyag jellegii kdltség dsszesen (Ft/ha) 128.18(
Személyi jelleg koltség (Ft/ha) 13.600
Gépi munkakoltség (Ft/ha) 74.128
Biztositasi dijak (Ft/ha) 6.200
Kdzvetlen termelési koltség (Ft/ha) 93.928
Ontoa tizem koltsége (Ft/ha) 20.900
Féagazati altalanos termelési kdltség (Ft/ha) 35.2(00
Egyéb koltség (Ft/ha) 56.100
Termelési koltség 6sszesen (Ft/ha) 278.208
Jovedelem (Ft/ha) - 213.008

Forras. Mentész Zrt. (2009)

A 2006-0s év kedvétlen oOkonomiai értékei jol végig kovetldgt az idbjarasi
események €s az agrotechnika tikrében. Az alactemgésatlag, a rizs kelési
idészakaban mért alacsonyrhérséklet, a virdgzaskori kodos csapadéknss ids és
az elhuzodo talajmunkak, kidsretés hatasa jOl tukrédik az 6konomiai adattablan. Az
alacsony termésatlag miatt, alacsony termelésk &etetkezett. A 2006. évi jovedelem
negativ értekkel birt, mely lenyeges rafizetesradtt a vallalkozasnak.
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A 4. tablazatbarezzel szemben jol lathato, hogy a kedvatdjarasi feltételek mellett
2009-ben nagyobb termésatlagot sikerult realiz&iniemelked alkatrész, lzemanyag
€s egyeb ipari termékek (vegyszenitragya stb.) arai ugyan emelkedtek, de ennek
ellenére dsszességében az ez évi téirkéltség nem érte el a 2006 évest. A jovedelem
68.012 Ft/ha volt.

4. tablazat: A 2009-0s év rizstermelési koltségeMentész Zrt-nél

2009. év
Hozam (t/ha) 41
Eladési ar (Ft/t) 60.000
Allami tamogatas (Ft/t) 35.000
Termelési érték (Ft/ha) 281.000
Mitragya felhasznalas koltsége (Ft/ha) 24.688
Novényved- és gyomirtd szerek koltsége (Ft/ha) 14.7090
Vetémag koltsége(Ft/ha) 27.91(
Egyéb anyagkéltség (Ft/ha) 1.780
Anyag jellegi koltség 6sszesen (Ft/ha) 69.028
Szemeélyi jelleg koltség (Ft/ha) 14.780
Gépi munkakoltség (Ft/ha) 79.680
Biztositasi dijak (Ft/ha) 7.800
Kdzvetlen termelési koéltség (Ft/ha) 102.26(
Ontoa tizem koltsége (Ft/ha) 21.00(
Foagazati altalanos termelési koltség (Ft/ha) 20.700
Egyéb koltség 41.700
Termelési koltség 6sszesen (Ft/ha) 212.988
Jovedelem (Ft/ha) 68.01p

Forras. Mentész Zrt. (2009)

Ez a kilonbség j6l mutatja, milyen lényeges eltélddetkezhet a két év
jovedelmesdseége kozott, azonos tedierilet €s azonos agrotechnika mellett.
Osszességében megfigyethehogy az idjarasi tényedk mekkora kockazatot
jelenthetnek a rizstermesztésben.
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ABSTRACT — APPROPRIATE TECHNOLOGY AS RURAL AREA'S DEVELOPMENT

CONDITION

Many people would prefer better quality of life. prppriate technology makes it possible to satisfgid
human needs while minimizing impact on the envirent It is important to realize that use of
appropriate technology does not mean turning tbekcback. It is small-scale technology. Appropriate
technology is attractive because it makes housstaid industries more self-sufficient, and mogstdhi
can be managed at a local level. It makes use itif gnd technology that are available in a local
community to supply basic human needs, such as, foater, electricity and waste disposal. More and
more people are turning to organic food as a meliakle and safer way to feed themselves and their
family. Artificial ingredients used to make a pratldow fat or low in calories are starting to be
questioned. Most consumers now recognize the faat mon-organic foods can contain pesticides,
chemical fertilizers and herbicide®rganic farming is the basic appropriate technolfogyrural areas.

It's the best place to start developing in rurat pacountry. Appropriate technology emphasizes ke

of renewable resources, like the energy from the wind, or water also. With appropriate technology
the person who produces a product for the marketlaécomes the consumer-the person who uses it, and
this has several advantages: consumer-producemaeelikely to care about their work. Goods areeno
reliable and of higher quality. By growing more @fn food and producing and buying goods in own
communities of rural part, person spend less tine money on transportation, produce less waste and
consume fewer environmental resources. Local ptipulauses new development chances and
opportunities: people are the key to sustaining{tarm social and economic development in ruradl, an
with their skills, spirit and passions, they playieportant role in shaping a successful futurertoal
development. Plan is to bring appropriate techriebbdgo the point where they can attract sources of
financing and become viable businesses. The gaal isprove productivity of farms in a sustainable
manner with minimizing risks to ecosystems, inchgdisustainable usage of biological and ecological
processes, forests, sustainable wildlife preseymadind create opportunities to employ outside oh&
especially for the poor and those who live in maagjareas.

Key words: appropriate technology, organic farming, rural depment, rural economy
Klju é€ne regi: prihvatljiva tehnologija, organska proizvodnja,aimi razvoj, ruralna ekonomija

INTRODUCTION

Environmental problems all over the world have beefluenced partly by the

increasing population, survival needs of the pood @éhe economic greed of the
commercial interests and aggravated by prevalewnauoic models and policy

structures which are deeply embedded in unsustanphatterns of production,

consumption and exchange; ill-informed policies @amdgrams and the inappropriate
development strategies. The technological appraamhprises comprehensive land
use/resource management plans and their implen@ntir rational allocation and

utilization of natural resources. It aims to moniémd mitigate environmental change
using physical tools and modern technologies sush mepping, Geographical
Information Systems (GIS), remote sensing, etcjrenmental impact techniques, soil
management, biotechnology and other techniques.

Food, energy, water, and waste disposal are veppritant about ecological systems.
The sustainable production and use of organic faxed influenced by a number of
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factors, largely of socioeconomic and institutiomal nature. Rural people derive a
substantial portion of their income and productstfeir basic health care needs from
medicinal plants gathered from the nature.

An economic approach to resource management igllmaséhe premise that there is a
need to rationalize the allocation of natural reses and optimize their use through
competitive market economies to achieve maximumneeuc efficiency. This
approach is restrained as it assumes that; a)armsbenefits from the use of natural
resources are known and quantifiable and; b) astisbenefits from one resource can
be isolated from those of another. Minimizing proilon costs and maximizing
monetary benefits in order to strive for econonficckency tends to increase pressure
on some resources and neglect other resourcesiiog bf little or no significance in
terms of economic development.

Both appropriate technology and rural communitiess ia great need of sustainable
partnership for their mutual survival and prosperiEince development comprises
integrated development of people’s health, pravectf environment, and provision of
livelihood security to the poor, Industry and ptevaector should shoulder this social
responsibility to solve their both short and loegat problems in the process.

MATERIAL AND METHODES

In terms of the socio-cultural, demographic andneoaic aspects, rural areas are very
heterogeneous. They are characterized by depopulgtioor equipping in terms of
infrastructure facilities and communal systemswali as by a modest, insufficiently
developed economic structure. Differences in secoromic development,
demographic trends, and culture are equally marked.

Demographic structure in urbanized villages, lodatear big cities, is more favorable
than in other types of the villages, while infrasture is frequently much better than in
urban or suburb settlements. In these areas geaticn of mixed and non-agricultural
households is greater compared to those purelgwdgynial? Dispersion of industry has
led to the more dynamic urbanization, with a deseeadifference in the standard of
living compared to the urban areas. The prospeabivesuch settlements is more
favorable.

We can find villages with more intensive agricudtuproduction. In those areas the
rural ambient is relatively better preserved. Agitigral production in is differentiated,
reflecting the way in which the process of econoufidsion was carried out in the
preceding decade. There are seen to be biggerpmically stronger households with a
greater area of their own farm or of rented lanideyl are important market producers
and they engage an additional labor force on eith@art-time or a full-time basis.
These households are better equipped in terms ofane&ation. Some of them carry
out agricultural contracting services for othemiars, and sometimes they are involved
with some kind of trade or primary processing (éegd mixing plants, mills, etc.). On
the other hand there are households with only niydezed own holdings, whose
production is mainly the primary one, while the hk®r surpluses are small and
sporadic. Agricultural households are dominant cam@ to the mixed or non-
agricultural ones, while other activities are clgsdmked with agriculture.
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Empty villages are rural settlements which areppsaring and where depopulation has
left deep consequences such as senility and déeast@ihese villages are typically far
from main communications, communal centers or ligs Agriculture systems are
extensive while the resources are neglected. Fooduption comprises the largest
segment of the rural economy. Part-time farmingxgemely common. The area has a
fairly well developed infrastructure. Small and nued-sized farms and the foodstuff
industry are well developed, but farmers’ co-opd ather forms of associations of
common interests are insufficiently developed da$é¢ that exist are poorly organized.
The dominant sectors are livestock (cattle bregdifngit growing and wine growing;
field crop growing is also well developed, mostty fodder. Vegetable growing is a
complementary sector found in this region.

The rural area has a diversity of agro-climaticdibons, infrastructure, and access to
markets, patterns of settlement, and non-agriclltwuesources and employment
opportunitiesRural communities tend to be located around pookketsable land, and
are small and highly dispersed. There are many Iswmitddges and a low overall
population density, but it can offers considergbi¢ential for agro- and eco-tourism.
Processing capacity is relatively small and is cdled to wine, sheep, fruit and
vegetables. Given the limited potential for agricte, low levels of socioeconomic
development, and poor infrastructure and accesmddkets, aggregate agricultural
production will probably contract further in the diem term.

The focus in the rural areas was on the developmiesinall-scale industries based on
appropriate technology. Harmony between technokogy social context is important.
Using appropriate technology to stimulate productemd employment in the sectors
outside the modern sector is such an importantctbgethat it ought to be seen as a
national imperative. Appropriate technology as aettgpment approach is intended to
address such socioeconomic problems, especiathyeimural and informal sectors. It is
intended to raise productivity and incomes outsitdeadvanced technology sector and
so extend the benefits of development throughauptipulation (8EwART, 1985).

An appropriate technology, as asserted by the enmtd@&chumacher, should promote
values such as health, beauty, and permanence. dastv and low maintenance
requirements are also of prime importance in Sclulerss definition.

Considering both Schumacher's observations, this flmaecological farming are:
*  Produce abundant, safe and nutritious food
*  Reduce harmful environmental inputs
*  Provide healthful conditions for farm workers
»  Protect the genetic make-up of native species
*  Enhance crop genetic diversity
*  Foster soil fertility
* Improve the lives of the poor
. Maintain the economic viability of farmers and duzammunities.

Organic farming is the basic appropriate technolimgyural areas. It's the best place to
start developing in rural part of country. Apprape technology emphasizes the use of
renewable resources, like the energy from the wumg, or water also. Many studies
have shown that the consumers are ready to buyiergaoducts and to pay more for
certified organic food. Consumers choose and pglydrniprices for locally grown fruits,
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vegetables, meat and milk products, and product® fspecific regions because they
know that no chemicals are used.

The concept of organic farming means agricultunaddpction of healthy food in

healthy and natural way. Basic components of ttetesy of organic production are
avoiding usage of artificial substances in productand promotion of exclusively
natural substances which are used as fertilizestjqides or additives in production and
food processing.

The simplification and pollution of agro-ecosystemast be avoided or countered by
adopting chemical-free and diversified agricultiggdtems

The use of pesticides (i.e. herbicides, fungicidesecticides) poses both known and
unknown risks to biodiversity, impacting wildlifenanany different levels, from direct
to indirect lethality to non-lethal but severelybdeating effects.

Synthetically compounded nitrogen fertilizer posesiltiple risks to both wildlife
populations and human health. Dissolved nitratelfewsf 2 ppm or greater are known to
interfere with normal development of amphibianshwigvels above 10 ppm known to
be lethal (RVIRONMENT CANADA 2002; BJGG AND TRENHAM, 2003). Elevated nitrogen
and phosphorus levels in aquatic ecosystems haviolextensive eutrophication and
degradation of freshwater ecosystems in many avhase agriculture is concentrated.

This loss of biodiversity has also resulted in dueed capacity of agro-ecosystems to
perform many essential ecosystem functions suclpuadication of water, internal
regulation of pests and diseases, carbon sequesireind degradation of toxic
compounds (ATIERI, 1999).

Each of these impacts has the potential to interfeith the reproductive success of
wildlife and further reduce the habitat quality abobdiversity of agricultural and
surrounding ecosystems{&e, 2000).

RESULTS AND DISCUSSION

The goal is to improve productivity of farms in @stinable manner and rural income,
with minimizing risks to ecosystems; create oppattes to employ outside of farms
(especially for the poor and those who live in nrabareas); transfer of ecologically
appropriate technology, including sustainable usafebiological and ecological
processes, forests, sustainable wildlife presemmahunting and fishing.

Associations for technology development have tosige information on existing low-

cost, labor-intensive technologies, creating nosterit technological innovations, and
publishing important how-to-do manuals on afforéadb-it-yourself work methods.

SCHUMACHER (1973) described appropriate technology as ann@diate technology

would be immensely more productive than the indigesntechnology.

Appropriate technology is not a universal subsgitior the conventional modern
technology. Appropriate and modern technologies @emplementary rather than
contradictory, and the emphasis given to the fordees not and should not rule out the
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use of the latter in those cases where they argcylarly well adapted to local
conditions.

Appropriate technology is not meant to be statiprmmote stagnation but to change as
a country achieves progress in its level of develept. In the end a new and different
kind of appropriate technology with emphasis onimmmental sustainability must take
precedence as success is realized in the eradiaaitiabject poverty and the reduction
of unemployment and inequality.

Appropriate technology may have been practicechfany generations in the past, but
there is something new today. It has evolved intleaelopment approach that is aimed
at tackling community development problems. Viewed this way, appropriate
technology cannot be seen simply as some idensfisdchnical device. It is an
approach to community development consisting obdybof knowledge, techniques,
and an underlying philosophy. One of the advantafjieppropriate technology is that it
can be an effective way to shift to modern techggplo

In terms of available resources, appropriate teldymes are intensive in the use of the
abundant factors, labor, economical in the usecafce factors, capital and highly
trained personnel, and intensive in the use of dticadly produced inputs.

In terms of small production units, appropriate htemlogies are small-scale but
efficient, replicable in numerous units, readilyeagted, maintained and repaired, low-
cost and accessible to low-income persons. It eaanbeffective way to shift to modern
technology.

As appropriate technology improves the productigpabilities of a community, the
community influences and improves the level of tedbgy as well. It also builds on
the skills and resources to raise the productivpacity of a community. The
characteristics or criteria of appropriate techgglaiscussed above are not meant to
imply that there is a perfect technology or a paaathat can resolve all the
socioeconomic problems at once. The fact remaiat ditcumstances vary from one
society to another.

Farmers and forest dwellers are the main inhalsitantl users of rural areas as well as
lands connecting these areas. In protected aregarés where agricultural activities
are allowed, there is need to consider productttrides which provide livelihoods in
an equitable and environmentally-friendly way. Russea, including biodiversity
conservation and local community are main discusgiiemes. Relationships between
local communities and appropriate technology argonp for sustainable livelihoods
within and around rural areas. The economic paéntay be limited due to high prices
and low demand. Potential might be realized throogitket development to increase
consumption A rational answer to changes in economic conditifomsfarmers is to
seek opportunities for new sources of income besageicultural production.

Economic potential include appropriate technolagysfer for rural areas:
e Alternative Beef Marketing
. Dairy Products On-Farm
. Farms aping to Enhance Biological Control
e Herb Production and Marketing
e Organic Blueberry Production
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e Organic Cranberry Production

e Overview of Organic Fruit Production
e Organic Certification

*  Marketing Organic Livestock Products
. Mushroom Cultivation and Marketing
e Organic Culture of Bramble Fruit

»  Sustainable Beef Production.

Small scale production of fresh and quality orgdiiod targeted at farmer's markets
and specialty retail outlets may have the most mi@efor new entrants. However,
these markets will be limited by the seasonal matdiproduction.

The ability of organic agriculture, eco forestrydasustainable forest management to
build self-generating food systems and connectedhesveen rural areas is addressed
in this paper. Also, farmers' involvement in incegenerating activities such as agro-
ecotourism is considered. Individual farms are graéed into the wider landscape.
Integrated landscape planning is necessary foetfeetive management of protected
areas and that multi-sect oral policy and planningluding the agriculture, forestry,
tourism and environment sectors, have a role tg plasuch a collaborative resource
management. The ultimate objective is to recogrle interdependence between
sustainable agriculture and biodiversity conseoraind in so doing, promoting options
that address food and livelihood needs while ptotgt¢he natural heritage, table 1,2.

Table 1: Number of organic farms in EU

|1so|  2007] 2006] 2005
COUNTRY
Italy ITA 45231 45115 44,733
Austria AUT| 19997 20162 20310
Germany DY 18703 17,557 17,020
Spain ESP 1822 17214 15693
Greece GRG 23769 23900 14614
France FRA 11,978 11640 11,402
Switzerland | CHE 619D 6,300 6,420
United Kingdom| GBR 5,506 4,485 4,285
Hungary HUN 1242 1,553 1,553
Slovenia SN 2,000 1,953 1,718
Serbia SRB 3% 35

Source: Agriculture and Food: ults dynamically generated 2-27-10

Table 2: Area under organic management by country

Organic lend area

COUNTRY ISO (hectares)
Italy ITA 954,361
Germany DEU 767,891
Spain ESP 733,182
United Kingdom | GBR 690,270
Hungary HUN 128,690
Serbia SRB 20,542
Switzerland CHE 121,387

Source: The World of organic agriculture: Statisticl Emerging Trades, 2006.



147 Agrar- és Videkfejlesztési Szemle 2010. vol.)5. (2
ISSN 1788-5345

The rural landscape, usually a combination of vafdl agro-ecosystems, is the most
important resource for tourism development. Rucaitality offers new employment
and income generating opportunities for rural papahs, including agro tourism and
agro ecotourism. Ecotourism is nature-based and agrastauis farm-based, agro-
ecotourism is a combination of both. Small-scalecagure can become economically
viable if quality products could be marketed andome is supplemented by tourism
activities. Increases "green" tourism opportunitiesl favors organic farmers because
they can easily meet these new tourists' demamaso@gcal and gastronomic terms and

quality).

Serbia has excellent conditions and potentialsdfarelopment of agriculture in rural
regions. Thanks to its geographical position anadinah and climate characteristics it
has all the necessary conditions for the developrakall the branches of agriculture
(such as husbandry-farming, fruit growing, winewgireg, cattle breeding, beekeeping-
apiculture, collecting medicinal herbs and wildifyuSpecial potential for development
of organic agriculture is implied in fact that fipears there was low or no application of
chemical means, because of bad financial and edorsituation of farmers.

Organic agriculture was initiated in 1990 by thesddation Tetras in the municipality
of Subotica. Serbia’s climate offers favorable dbads for mechanized field crop
farming and vegetable production. Organic develagnreSerbia is export driven. The
most important organic products are wild or culeh fruit and berries exported as
frozen or processed, and frozen, salted and driéal mushrooms. Exports consists
primarily of frozen berries (raspberries, strawles blackberries and blueberries) and
smaller amounts of frozen and dried plums and sberries, organic certified jams,
sweets, apple concentrate, vinegar, and juicest Brosluction is concentrated around
the cooling plants. 72 operators on 2411 ha, 0.0fi%e arable land, were certified in
2006, and 2,155 ha is under conversion; the peaiefdr further expansion is great.
Certified land area for wild production (berries,ushrooms, and herbs) is
approximately 450,000 ha, which represents 12%taf hon agriculture land.

Approximately 44% of the population lives in rueakas. The main regions for organic
fruit production are Central and South Serbia, wh#te most important organic
certified cooling plants are located. The coolingngs gather farmers into grower
groups, between 15 and 600 farmers per group. Ademwpanies deal with wild and
cultivated dried medicinal and aromatic herbs fepat. The collection of certified
organic wild mushrooms also is well developed, jrity in the southwestern parts of
Serbia. Frozen, salted, and dried wild mushrooresnaajor export products. Donors
and investors are very interested in further dgwalent of organic fruit production in
Central Serbia. Certified organic vegetable producis relatively small. Fresh, frozen,
and preserved vegetables as well as ground recepeppe mainly exported, but some
fresh vegetables are placed on the domestic masketll
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CONCLUSION

Appropriate technology as it concerns social andnemic development. The
appropriate technology was suggested as a subsiitypart for including the social and
cultural dimensions of innovation. The national amernational disparities in the level
of development are so great that any suggestianflekibility in the technological and
socioeconomic development strategy employed woukl drossly unrealistic.
Development must not take an either/or stance daggrtechnology input; it requires
both large- and small-scale appropriate technol@pnventional development strategy
has been dominated by economic growth. By optingcapital-intensive production
technology in spite of their shortage of capital only afford to create a few jobs for a
small number of people due to a very high capéhbl ratio.

Advantage of organic agriculture is in productidnh@hly valuable healthy and safe
food, which will become the source of health foople and animals. The second great
advantage is preservation and protection of the@@mwent, which provides clean land,
waters and air for us and for ancestors as welteRestudies have also provided
evidence of the impacts and risks to agro-ecosystand wild biodiversity from
genetically engineered crops. The third value is foe agricultural producers
themselves because they ensure disposal of goatishigher prices for the same
products in comparison with conventional agricudtufhe fourth value is for the state
and it reflects upon the growth of agriculture awbnomy, in opening new business,
increasing income per inhabitant, thus increasingd standard and quality of life.

By the implementation of appropriate technologies rural areas at ensuring
environmental sustainability, quality of organicnfang becomes higher. Using of small
Renewable Energy Power Plants in a production efgnfor the farms (based on
wastes and biomass; water, wind or solar energyldgarovide energetic efficiency in
rural areas and affected on its environmental giohu
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ABSTRACT

During the recent decades, cattle-breeding develbpgignificantly. The level of production has
increased, but it was accompanied by poor fertditg decreasing useful lifetime. The farmers haaaym
problems, such as reproductional troubles, prodaditmited with quotas, fluctuating milk price. Ftire
farmers, it is necessary to use competly their mesnan the work of production, breeding and
management to improve the and profitability. Thtissi essential to think over some technological
procedures. There was an opportunity in the predeictf holstein-friesian animals to reduce the téng
of dry period to increase the milk production. histstudy the authors have investigated the etittte
length of the dry period on the previous lactatatiilk production, the development of mastitis dhe
mortality. This study has analysed the data fromedrs (n=3626) from a dairy farm (Bakersfield,
California, USA) dealing with milk production. Ttaithors assessed that the reduction of the drggeri
with 10 days hasn’'t had significant effect on tlwdlofwving milk production and the parameters of
mastitis; and the increase mortality is not expcfecording to this we can assume that the redoaif
the lenght of dry period in certain circumtancesynmprove the effect of milk production without
significant disadvantages.

Keywords: dry period decrease, milk production, mastis, mortality
BEVEZETES

A tejelé szarvasmarha-agazatban a tejpiaci valsag, a géksédvekedése és a romlo
funkcionalis tulajdonsagok &ltal okozott kit nyomas” a lehetséges tartalékok
feltardsara és mobilizalasara 0sztondz. Tobbek tkozgy kerilt a figyelem
k6zéppontjaba a szarazonallash idosszanak esetleges modositasa. A szarazonallas
okonomiai értelemben improduktivdsizak, €és amennyiben a laktacioé ennek ,rovasara”
megnyujthato, ugy az 6kondmiai hatékonysag javithat

Biol6giailag az ellésre valo @észités az apasztassal kil meg. Az ezt koveét
szarazondllas ibzaka a kovetkéz laktacios tejtermelés, a konhyellés, de
mindenekedtt a sikeres Ujra-vemhesiilés megalapozasara szdiml szakszéen
gondoskodunk az allatok taplaloanyag-ellatasardaliéslyezéséit, akkor sokat tettiink

a komplikacié-mentes ellésért, az ezt kévekeres Ujra-vemhesilésért és a kovetkez
laktaciorét.

Két laktacio kozott a gyakorlatban altalanosan gafintt szarazonallasiddb0 nap. A
korabbi vizsgalatok eredményélbarra a kovetkeztetésre jutottak, hogy 60 napos
szarazondllas jelenti a bioldgiai és 6kondmiaimptnot (KLEIN ESWOODWARD, 1943;
LOTAN ESALDER, 1976). Nem kizart ugyanakkor, hogy az intenziv melggsitmeny
fajtdk kitenyésztésével ezek az értékek is valtbzndetve az optimum mas
tartomanyba kertl. Az egyre novektejtermelési szint, illetve a javuld perzisztencia
mellett, sok allat termel még magas szinten a vesd#ge 7. hdnapjaban, és
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aggalyosnakiinik 20-25 kg napi tejtermelésallatok elapasztasa. Ezért fordul egyre
tobb figyelem a laktacié megnyujtdsanak a lébégére a szarazonallash ibbvasara.

Az ilyen térekvések megalapozasat szolgaljak azokijabb vizsgalatok, amelyben a
szarazondllas idejének és az egyéb tulajdonsagolamakosszefliggését a nagy
teljesitmény allomanyokban ellgirizték. BACHMAN (2002), illetve WLAY ES MTSAI.
(2003) vizsgélataiban a roviditett szarazonalldsi egy bizonyos mértékig nem volt
hatassal a kovetk&daktacids termelésre, viszont eredményik szerplusz 30 tejel
nap alatt kinyert tobblet tej jeldigt. A vizsgalatba vont egyedek szdma 66 és 84 volt
(BACHMAN, 2002).KUHN ES MTSA, (2006) 4173 tenyészet adatait (n=458370) elemezv
azt is megallapitottak, hogy a szarazonalla&nék a talzott csokkentése nem ajanlott.
40 napnal rovidebb szarazonallas esetén 10-30%-al csokken a kovetkéaktacios
tejtermelés (ANEN ES MTSAL, 2004). A szérazondllasi ddhosszanak a tejtermelésre
gyakorolt hatasa a laktacio szamatdl is fuggHK ES MTSAL, 2006A).

A tejtermelés szempontjdbdl 50-59 napos szarazmialtt javasol KEOwWN ES
EVERETT (1986). Hasonlé megallapitasra (50 nap) jut@RENSEN ESENEVOLDSEN
(1991) kul6énb6é tenyészetek kdtshaszna allomanyainak a termelési adatai alapjan. A
szarazonallasi i legfeliebb 20 napos mérséklésre tesz javaslateikuda ES
McDANIAL (1996). A szarazonallasidd30 nappal valé csokkentésének a lébetbl
szamol be BLAY ES MTSAI (2003). Az atfejést (0. nap szarazonallas) egyzzsem
javasolja.

Kizarélagosan a tejalkotoknak, a zsir- és a feh@ganyiségének a maximumanak a
vizsgélatakor az dertilt ki, hogy a szarazonalidsroviditése révén nyerhietobblet tej

a tejalkotd részek bizonyos csokkenéseével jar eégwigrt amikor a tej hasznosanyag-
tartalmat elemezték gyakorlatilag a 60 nap bizangulegoptimalisabbnak (&N ES
MTSAI., 2006).

Az is koztudott, hogy a nem megfélehosszu szérazonallasididbzikséges tobbek
kozott a égy megfeleb regeneraldodashoz, a maximalis kovetkkktacios tejtermelés
érdekében (8rPuco ES MTSAI, 1997). A 40 napndl révidebbdchem elégséges agy
mirigyallomanyanak a regeneralédashozugkey, 1989). Az is inbjel, hogy a
szomatikus sejtszam az 50 napnal rovidebb szarbaskdr kedved#tlentl alakul
(KUHN ES MTSAL, 2006).

Az idézett vizsgalatok arra utalnak, hogy tejtedsehdvelése szempontjabdl vannak
lehetiségek a szarazonallasbithérséklésében.

ANYAG ES MODSZER

A széarazonallasi el modositasanak a leldeége Magyarorszagon is aktualis. Els
|épésként egy a hazaihoz hasonlé termelésiiskiBtA-beli telep adatainak elemzésével
igyekeztink a tisztanlatashoz hozzajarulni.

A termelési adatok a Californiai Bakersfield teheredtdl szarmaznak. A telepen 1800
tehenet tartanak, koétetlendl, drdry lot” kardamokban. Az allomany éatlagos laktacios
termelési szintie 8805kg. A 6lbb szaporodasbiolégiai mutatok a kovethez
termékenyitési-index 2,6, a két ellés kozté id00 nap. A telepen tudatosan nem
torekedtek a szarazonallasiéidoviditésére, de miutan az apasztast — 6konomiai
megfontolasokbdl — a napi tejtermeléshez igazkottaz esetliinkben 15kg/nap
tejtermelést jelentett), torvénysiien ,keletkeztek” révidebb-hosszabb szarazonallasi
idészakok.

A statisztikai értékelések érdekében a szarazaméalidket intervallum csoportokba
soroltuk. Az ilyen jelle§ elemzések legnagyobb problémajat a standard Gfsnap
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szarazonallasi ith kivil e$ allatok csekély szama jelenti. A probléma kikls#ébére
a szérazonallasi étet, szikebb-tdgabb iéintervallumot feldleb csoportokba soroltuk
€s az 0sszehasonlitast az igy létrehozott csomortcdresztil végeztik el (thblazaj.

1 tdblazat. A szarazondllasi-id hosszanak a csoportositasa

Csoportok Széarazonallasibithossza (nap)

1 > 30

2 31-41
3 41 -50
4 51-55
5 56 — 60
6 61-70
7 71 -80
8 81 <

Hasonld csoportositast kovettiink, minUHN ES MTSAL (2006), mely szerint az
intervallumot az altalanosan elfogadott 60 naphizekitve sikitettuk.

Osszesen 2601 egyed 3626 mért termelési adatabatokg fel. 2-3-4 laktacidval
rendelkezett 245 egyed, melyeknek igy 735 mértak¥snadata volt.

szarazon allast kouetlaktacioban termelt teljes tej mennyiségére a #@a modell
szerint:

XbDcode,Y,biMppiM = M + DDcode +y +DIM + pDIM + 8pcode,v,biM,pDIM

XpDeode,v,DiM,pDiM = 0SSzes tejtermeléégygyulladas difordulasanak a gyakorisaga az
aktudlis laktacioban

DDcode= a sz4razonallasidchossza

y = o0Osszes tejtermelésibgygyulladas difordulasanak a gyakorisaga azoézél
laktacioban

DIM = tejeb napok szama az aktualis laktacioban

pDIM = tejeb napok szdma szdéb laktacioban

€pDcode,v,DiM,ppiv = Standard hiba

Ezen kivll néztik az el@hosszisagu szarazonallagindk a hatasat édgygyulladas
gyakorisdgara. A modositott szarazonallaénak a kiesésekre gyakorolt hatasat Chi-
négyzet prébaval értékeltuk.

Az elemzéseket a SAS 9.1 (2004) program BASE ésTSnAduljaval végeztiik el.
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EREDMENYEK

Elssként az elt&F hosszusagu szarazonallasividl rendelkeé tehenek aktualis
laktacios termelését hasonlitottuk 6ssze (1. abra).

1. &bra Kilénbt& hosszlsagu szarazonallasio idhatasa a kovetkéz laktacios
tejtermelésre

10000

9000
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0 -

31-40 41-50 51-55 56-60 61-70 71-80
Széarazonallasi id (napok)

Laktacids tejtermelés (kg

Az eltéi6 betivel jeldlt oszlopok kdzott a killénbség szignifikd®),05

Az adatokbdl megallapithaté, hogy a szérazondlilének 10 nappal tortén
csokkentése még nem okoz a kovetkektacioban termelés kiesést.

Az 50 napos szarazonallasidichem befolydsolja aégygyulladas e€ifordulasanak a
gyakorisagat (P=0,2) (2bra)

2. &bra KulénbdZ hosszUsagu szarazonallasi 6 idhatasa a 6gygyulladas
eléfordulasanak a gyakorisagara
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A szarazonallasi ithek a 10 nappal tortérmérséklése, még elégségesnek bizonyul a
tégy regeneralédasara, nem koveti az ilyen médondftiett szarazonallast gyakoribb
togybetegseg kialakulas.
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A szarazondllasi ithek a kiesésekre gyakorolt hatasat Chi-négyzet duaib
hasonlitottuk 6ssze (3. abra). A kiesések érté&ptdsa 90 nap alattiakat vontuk
vizsgalatba, mert ebben azégtakban tortéh elhullasok szarmazhatnak az elégtelen
pihenési idbdl.

3. abra Kulonbo& hosszUsagu szarazonallasi ithatasa a kiesések szamanak a
gyakorisagara

300 5
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A csoportok kozott paronként elvégzett értékeléakdpjdn a minimélisan 50 napos
szarazonallasi tthek nincs statisztikailag igazolt hatasa az altaluizsgalt kiesésre.
Ebbsl a szempontbdl vizsgalva még nagyobb mérstarazonallasi tilcsokkenés sem
hat a kiesések szamara.

KOVETKEZTETESEK

Eredményeink alapjan elmondhato, hogy egy meghatétrtermelési szinthez igazodo,
Ovatos szérazonallasi ddroviditésnek nincs szamottewkaros hatasa a kovetkez
laktacios termelésre, @gyegészségugyre és a kiesésekre, ugyanakkor aetdiepl
jelen®s lehet.

Az adataink alapjan megallapitjuk, hogy a szarat@siaidéinek az 50 napra valo
redukaldsa, nem befolyasolja ked$#enil a vizsgalt valtozékat. A rovidebb
szarazonallasi ithek nincs karos hatassal a kovetkelaktacios termelésre. Az
altalanosan hasznalt 60 napos szarazonallaénéid 10 nappal rovidebb éd
statisztikailag nincs karos hatasadgylegészsegugyre és a kiesések aranyara. A redukalt
szarazondllasnél azonban figyelni kell az apasatas&sznalt megfelélnyujtott hatasu
antibiotikumra, a kielégittakarmanyozasra.

A szerdk megallapitottak, hogy a szarazonallasgi lbsszanak - a gazdasag termelési,
Okondmiai paramétereinek alapjan - meghatarozothekesi szint figgvényeben 10
nappal valé csokkentése nem befolyasolja jékart a vizsgalt paramétereket. Ezek
alapjan elmondhatd, hogy a tejtermelési szint dhdbkoltan, a szarazonallasisid
rovasara megnyduijtott laktaciéban éefiologiai potencidl, befolyasolhatja a tejtermelés
eredményességét. A rendelkezésre all6 adatainkkbg@hlapithatd, hogy biologiailag
lehethség nyilik arra, hogyha a termelési szint indokoliszi, akkor az éllatot 10
nappal tovabb tarthassuk a termelésben.
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ABSTRACT - ECONOMIC ASPECTS OF RURAL TOURISM AND EN VIRONMENTAL
CONSCIOUSNESS IN THE ZEMPLEN

Rural tourism in the Zemplén based on unique nhamd made-made heritages provide supplementary
profit to more and more inhabitants, which gives thason to examine rural tourism in the areaic8lrit
interviews with mayors and surveys among inhalstand rural hosts of seven communities in the Zémpl
were made to reflect the situations of these conitrearand the operation of rural hosts. These rekea
happened in 2002 and 2010, which made detectinggekaossible. The communities examined belorfgto t
most disadvantageous settlements in Hungary; hawedugng the past eight years significant develepim
occurred thanked to the realized touristic andastfuctural improvements. | concluded that althotigh
communities abound in natural and architecturalasltheir use is under-utilized. The classicahfof rural
tourism is just about to develop, in which ruralirtem and agriculture are present for helping eatbier,
playing a role in saving folk traditions and maintiag rural life from.

Modeling the economic aspects of rural tourismhia &rea, the profit relations and returns of inwesit
are favourable in the area. | revealed that ther ieal chance for the communities in the Zemén
realize the concept of eco-villages, which togethigh rural tourism may contribute to basing susaile
farming and spreading environmental consciousness.

ABSTRACT — A falusi turizmus 6konémiai kérdései ékornyzettudatossag a Zemplénben

A falusi turizmus a Zemplénben a térség természetember alkotta értékeire alapozva, egyre tdbb
embernek nyuijt kiegésaitjiovedelemforrast, mely megadja az indokot a téfedgsi turizmusanak a
vizsgéalatdhoz. Mélyinterjikat végeztem hét zempl@hepilés polgarmesterével, valamint Kéves
felmérést a lakosok és a telepulésekdikdds falusi vendéglatok kézott, 2002-ben és 2010-begly m
lehetiséget adott a véltozasok nyomon kovetésére. A dlizsglepilések hazank leghéatranyosabb
telepulései kozé tartoznak, azonban az elmilt ngwlsoran jeleds idegenforgalmi és infrastrukturdlis
fejlesztések torténtek. Megdllapitottam, hogy baizagalt telepllések természeti és épitészetisagmtkban
bdvelkednek és jeledi turisztikai potencialt rejtenek magukban, a hasit@isuk elmarad. A korabbi helyzettel
ellentétben a falusi vendéglatasnak a klasszikusdm kezd kialakulni, melyben a falusi turizmusaés
mezgazdasagi tevékenység egymast kiegéiekiént vannak jelen, tovabba kiemelkeskzerepe van a
térség népi hagyomanyainak, szokasainakéme&gében, és a vidéki életforma fenntartasaban.

A falusi turizmus 6konomiai helyzetét modellezve gaidapithatd, hogy a tevékenység jévedelmi és
megtérilési viszonyai kedvéen alakulnak a térségben. Feltartam, hogy a tedepken redlis esély van
az okofalvak koncepci6janak a megvalositasara, raelglusi vendéglatassal kardltve hozzajarulhat a
fenntarthat6 gazdalkodas megalapozasahoz és kathyeatossag terjesztéséhez.

INTRODUCTION

Connecting agriculture to tourism in rural areasyrhalp in improving the ability to
economically provide for a population, decreasiaig rof emigration, creating jobs and
realizing supplementary profit source. This laste omay result in realizing the
opportunities of extensive farming in environmelytalensitive areas and maintaining
and saving the rural life form in an indirect wayhich is in accordance with the
ecological and environmental function of rural depenent saving natural resources
and landscape (MESSALYIET AL., 2004).

In a classical view rural tourism supplements profi agriculture; however, under
Hungarian conditions, these two activities hardiynjeach other. Rural tourism may
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take place not only in villages, but in small towas well which do not belong to
highlighted health and holiday districts. Basicatlhe activity consists of providing

accommodation, meals and programs; it is a chedpaative holiday form for the

guests, by which the tourists may get to know thditions, local dishes of the certain
territory due to the provided services, may joiridoal programs, and take part in for
example weaving, basket-work or harvesting. Ruatism may be significant where
because of strict rules of nature conservatiomasite agriculture is limited, thus rural
tourism may contribute to supplementing profit esd intensive and environmental
friendly agriculture.

The economic crisis has had a positive effect @al iourism in Hungary, just like in
other countries (BLOGH ET AL, 2009), which resulted in the increase of host nusibe
and tourists by 15 and 17% respectively in 2009 gamexd to 2008. Today the number
of hosts is about 8000 (FATOSZ 2010). Rural tourfsas become a taxable activity in
2010, which may result in decreasing number ofl tupats.

The so-called rural guest table which has beenwedesince July 2010, may inspire
small-scale producers and rural hosts dealing Viatming to produce agricultural
products typical to the area through traditiong@lfgcesses, which may directly be sold
to the guests4(2010. (VII. 5.) Rural Development Ministry regida on the conditions
on food production, processing and marketing oflsatale producers Basing on local
specialties, the one-time traditional farming melhand crafts may be revitalized, and
introduced to visitors in festivals, events at enawunity level, or at a subregional level.
In several other European countries rural tourisrinked to sustainability. In Norway
for example the hosts provide eco-touristic sesjicase environmental friendly
technologies, strive to save water as a measuerafomy, clean sewage based on
biological ways and neglect totally motorizatiotogkether with introducing culture and
folk traditions (FORVATH, 2009).

In this form rural tourism may have significantegoh establishing sustainable farming
in Hungary as well, especially if the activity takplace in an eco-village. It may assist
the population retaining ability of rural areas dhd ability to economically provide for
a population, contribute to creating jobs for lopabple and serving an example to be
followed to city-dwellers in case of environmenhsoiousness and energy saving. Such
an initiative may be a good community forming powstrengthen cooperation, and
increase the responsibility for environment takpagt in saving natural, cultural, social
and traditional economic values in a sustainalie fo

My aims were to examine the situation and econoasigects of rural hosts and to
reveal the willingness to establish environmentaiscious life form in communities in
the Zemplén.

MATERIALS AND METHODS

The conditions and economic aspects of rural toungere investigated in Bozsva,
FlUzér, Fuzérradvany, Hollbhaza, Mik6haza, PalharaTelkibanyaFigure 1) locating
in the Hegykoz in the Northern Hungary region ie thortheastern part of Borsod-
Abauj-Zemplén county. Most of the communities bgldo the Zemplén of the five
holiday districts in the county, which reflects tigict touristic attraction of the area.
Tourism nights in the Zemplén are one third of tbfathe county, while the realized
tourism nights in the settlements of the Hegykdz 3% of that of Zemplén EXIPLEN
PROJECT2009).
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Figure 1: The Location of the Examined Communitie®f Zemplén in Borsod-Abadj-
Zemplén County

Critical interviews and surveys were used bothG82and 2010 to reflect the situations
of the communities and the operation of rural hastd to detect changes. This study
concentrates on the results of interviews and gsrndone in 2010 and changes
compared to 2002.

The critical interview of mayors aimed at revealthg most important changes since
2002 besides collecting the most relevant dataimgl#o the community and the chance
for the community to become an eco-village. Insbevey of the inhabitants, 1% of the
total population got into the sample, in this wak gersons were asked. The sample
represented the basic population in age, sex amta#@dn. The most important
objectives of the questionnaire were to determheewillingness of the population to
carry out rural tourism, to cooperate with eacheotlas well as to establish
environmental conscious life forms in the futurdtogether 20 rural hosts got into the
sample during the survey, who represented 20% ef tdtal hosts in the seven
communities. During the survey besides being inedlin the issues of the operation, |
concentrated even on the facts that to what ragetdbrism is linked to agriculture,
whether the hosts have willingness to do bio-fagnend to create an environmental
conscious life form.

The survey was carried out in July and August ih@®By myself, personally, as my aim
was to have a deeper and more detailed look ifitee of the inhabitants and in the
operation of rural hosts. The results were evatlhteMicrosoft Excel program.

| adapted the model for reflecting the cost andiprelations and returning conditions
of rural tourism in communities along the HortobdByINE SzaBO 2003;SzABO ET AL.
2009) to the examined communities in the Zempléd, made an economic evaluation
on the rural tourism in the area, in which | modeddfects of investment conceptions to
the present situation. During examining the retwhsvestment concepts, | supposed
an operating period of 15 years and used an irteatesof 7,25%.
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RESULTS

Firstly the situation and secondly the economiclat&gn of rural tourism in the
Zemplén are detailed.

The Situation of Rural Tourism in the Zemplén

I highlight only the most important results fronetiurvey. On the basis of my personal
experiences, the repeated critical interviews wite mayors, surveys among the
inhabitants and rural hosts, the rural tourismhaf tommunities in the Hegyk6z have
been stagnating having a little positive tendernnoges2002; however, fallback caused
by the economic crisis reflects not the same tecylen

Considering the results of the critical interviews mayors keep on regarding tourism
as an opportunity to develop, as the examined camires are among the most
disadvantageous communities in Hungary. As a resilt cooperation among
communities based on partnership touristic andagtfuctural investments have been
carried out. The nature and environmental consenvaire reflected in investments,
thus the harmony between area development and cimpe

The communities in the Hegyk6z had played a sicguifi role in improving the forestry
(PapP, 2002), while today sustainable forestry is typicathe area. Regarding agriculture,
establishing orchards, grazing animal keeping ostupes, bio-farming and products
being processed and sold locally may have persjescin order to increase the ability of
agriculture to economically provide for the popigdatregarding natural values. It can
successfully linked to rural tourism, as agricdtuactivities may appear as programs
among the services of the tourism; furthermorecatjural products may be directly sold
to guest, which leads to market expansion of Igrablucts as well. Marketing local
products may have great significance as they mag In@levant touristic roles, which
ensure jobs and existence for local people, anakcétins to tourists.

Every mayor regards becoming an eco-village as @erating alternative for which
changing the approach of the population is esddiggdes the necessary capital. Every
community uses furnaces of firing wood chops arskigg wood, and solar collectors.
The education to environmental consciousness bagictsldhood in primary school.
Turning to the results of surveying the populatijob, creation got the first place among
the problems to be solved. It is favourable thado4f the sample plan to start rural
tourism, which is mainly typical to those, whoseimjab is in the service sector. The
inhabitants qualified themselves in a scale randgmg 1 to 5 with a 4 regarding
collaboration and cooperation (5 score is the bédthough 85% of the asked do not
utilize renewable energy sources, 62% plan to Bskahn environmental conscious life
form in the future, in which collaboration and ceogtion will have great relevance.
People having higher education answered this iiglzeh ratio.

On the basis of the survey among rural hosts, #enity of the asked has been dealing
with rural tourism since 10 years. 50% of the reslmts are members in the local
Touristic Destination Management (TDM) associatiamich provided rural tourism
training for the hosts. 25% of the hosts do notakpany foreign language. The main
reason for starting rural tourism is the supplemenprofit source.

They serve 3 rooms and 8 beds in average, andthgdésts during the last year. These
data exceed the national average; however, in casepawith the situation in 2002, the
number of guests is less by 30%. The average sgtdiyive of the guests relating to the
seven communities do not reach three days, whidielsw the national average (3.5
days) and the value in 2002. The number of per toosism night is 120, which is 20%
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higher than the national indicator, but it is haff the realized value in 2002. The
utilization of capacities regarding only the sumrperiod is 16% which is around the
national utilization, but lower than that in 200Ehe smallest use was experienced in
Hollbhaza, the highest one in Fuzér.

The accommodations are qualified by 3-sunfloweraviarage, but in case of 15% of the
houses the qualification has not happened yet.pfice for the accommodation ranges
from 1800 to 3500 HUF. Unfortunately 75% of thethaio not serve meals for the guests.
The main reason is the fact that in most of the@mcsodations well-equipped kitchen is
available for the tourists in this way the guestsndt have the opportunity to taste the
traditional meals. Who serve meals, the price efiteakfast is 500 to 600 HUF; that of the
dinner is 900 to 1000 HUF per one tourism nightly@0% of the asked provide programs,
such as wine tasting, fishing, hunting, cookingeeding animals.

Turning to the economic data of the activity, tlieeagion is rather disadvantageous.
Rural hosts hardly know anything about their caastising for the tourism, mainly
variable costs depending on guest arrivals arecditfto determine for them.

It is favourable that 65% of the hosts deal witlere\agriculture at home, such as
keeping animals, growing vegetables and fruitshéugh they are not registered bio-
farmers, one third of them farm without any chensicd4% of hosts dealing with also
agriculture have the willingness to carry out kaoafiing in the future.

Detailing the actual issues relating to the agtjwithile the guest arrival was increased by
17% at national level in rural tourism, it declingidnificantly in the communities in the
Hegykdz by 40% in average. It is typical that hdsésdly have any information on
changes concerning taxation, legal background aatifging of rural tourism, not even if
they are members of an association of rural tourism

90% of the asked do not use renewable energy spumoeever, 72% have the willingness
to create an environmental conscious rural lifenfdRegarding the hosts’ opinions, among
the factors helping rural tourism in the commusitigatural conditions are in the first place.
The Zemplén Landscape Protecting Area is one ofrtbst important conditions basing
rural tourism. It is followed by rural life formgcaommodations, folk traditions, events and
art and architectural values. The art and ardiitakcheritages are available (Fortress in
Flzer, Karolyi-castle and park in Flzérradvany, e@eatholic church in Mikéhaza,
cemetery with wooden headboard on tombs and Methinaineral mining museum in
Telkibanya, China museum in Holl6haza), thoughrtremovations are necessary and the
complex introduction of the touristic supply is lofw-standard. The education of the
inhabitants got the fewest score.

The Economic Evaluation of Rural Tourism in the Zenplén

| adapted the modeT&ble ) for investigating economic conditions of ruralitem to
these communities in the Zemplén and made the etienevaluation of rural tourism,
in which 1 modeled the effects of developmentalietses. | determined the cost-profit
relations of the rural tourism in the area, andlya®al returns of different investment
conceptions in case of three service types anchsavestment conceptions.

The capital requirement depends on the standatteoivould-be activity and the fact
that whether the already existing capacities wallused or renovation, building will be
necessary. The capital requirement thus rangesnvatiwvide interval from 70 thousand
HUF to 4 million HUF depending on investment corteaps. The investment concept
of already existing capacities mean that thereotsamy extra investment needed, the
empty houses or rooms not utilized yet are usethisake of rural tourism.
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Table 1: Model for Reflecting Cost - Profit Relations and Returns of Rural Tourism

Denomination Input data Output data
1. Accommodation Tourism nights | Fixed costs
Service | 2. Accommodation + breakfast Prices of Variable costs

3. Accommodation + partial board accommodatior},Revenue

1. Utilising the already existing capacities | Preakfast and | Net profit
- 2. Renovating a room dinner Gross profit
€5 : Profitability related to costs
g I 3. Renovating a bathroom Discounted payment period
% @ [4. Renovating both a room and a bathroofn Nt resentpv.';llue P
2 5 [5.Building a room P
= © [6. Building a bathroom

7. Building both a room and a bathroom

Source: Bainé Szab6 (2003); Szabo et al. (2009)

Table 2contains the input data of the model dependingeestment conceptions. The
prices were 600 HUF for breakfast and 1000 HUFdimner per one tourism night.
These input data was based on the results of tweysamong the hosts in 2010.

Table 2: Input Data for Modeling Rural Tourism in Zemplén

: : . Accommodation (HUF/tourism
Investment conception Tourism nights night)
1-4. 150
1800
2500
5-6. 200
3200
7. 250

Source: own survey (2010)

The cost, revenue, profit relations and returndareurbable in the Zempléidble 3.
When calculating the yearly costs, only those agigor rural tourism have to be taken
into consideration, separated from the costs ofhtbesehold. | examined the costs
dividing them into fixed and variable costs. Wheaicalating variable costs, the per
tourism night inputs were determined on the ba&iBl@rRVATH (1992)’s suggestions.
The revenue depends on the number of guests, &vstaging time, the number of
tourism nights as well as on the prices of the aconodation and meals. By expanding
services, the revenue increases and the sameei$oirinvestment conceptions, where
the higher accommodation price and higher numbéowism nights result in increase.
| calculated gross profit including wages. In cafeonly accommodation the per
tourism night gross profit ranges from 1075 to 2068JF, when serving
accommodation and breakfast it is between 1375 286b HUF, while providing
accommodation and partial board, the gross prefitd75 to 2975. On the basis of the
model, building room and bathroom is in the firkdge. By serving meals, the profit
may be one and a half higher. Regarding the retgroonditions, in case of net present
values, | did not indicate HUF-values, just the,fathether it is worth realizing the given
investment. It is clear that every investment cptioa returns within the planned 15-year-
operation period. The conception of utilizing abtg existing capacities returns during 0,2
to 0,4 year; renovation conceptions during 0,7 38d/ears, while the building conceptions
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during 2,5 and 7,1 years. The cash flow and retgrobnditions are more favourable if
hosts serve meals for the guests besides provatogmmodation. The conceptions of
using the already existing capacities and renavdiaihroom return the soonest within the

operational period.

Table 3: Profit and Returning Conditions of Rural Tourism in the Zemplén

Already Renovation Building
Service | existing Room and Room and
capacities Room Bathroom bathroom Room Bathroom bathroom
Fixed costs (HUF/year)
Fixed costg 49004 56000 55000 73000 156000 103000  22500(
Variable costs (HUF/year)
(1) 36004 36000 36000 36000 4800d 4800d 5900(
(2) 81000 81000 81000 81000 10800( 10800( 13400(
(3) 141000 14100( 141000 141000 18800 18800( 23400(
Total costs (HUF/year
1) 85000 9200(¢ 91000 109000  20400( 15100( 28400(
(2) 130000 13700(d 136000 154000 26400( 21100¢ 35900(
(3) 190000 19700C 196000 214000 34400 29100( 45900(
Revenue (HUF/year)
(1) 270000  27000( 270000 270000  50000d 50000( 80000(
(2) 360000  36000( 360000 360000 62000 62000( 95000(
(3) 510000 510004 510000 510000 82000 820000 1200000
Gross profit (HUF/year)
(1) 18500Q 17800( 179000 161000 29600( 34900( 51600(
@) 230000 22300( 224000 206000 35600d 40900( 59100(
3) 320000 313004 314000 296000 47600( 52900( 74100(
Per tourism night gross profit (HUF/year)
(1) 1235 1185 1185 1075 1480 1745 2065
@) 1535 1485 1495 1375 1780 2045 2365
3) 2134 2085 2095 1975 2380 2645 2965
Net present value
(1) + + + + + + +
(2) + + + + + + +
3) + + + + + + +
Discount payment period (year)
Q) 0,4 1,4 1,2 2,3 7,1 3,6 6,2
@) 0,3 1,2 1,0 1,8 6,2 3,2 5,4
3 0,2 0,9 0,7 1,3 5,0 2,5 4,7

Note: (1) - Only accommodation, (2) - Accommodatiobreakfast, (3) -

Accommodation + partial board
Source: own calculation (2010)
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CONCLUSIONS

| concluded that the examined communities abound imatural and architectural
heritages but their utilization is lagged behind. e utilization of the capacities and the
average staying time is low, which may be led to é¢lack of complex program packages
The hosts are not aware of costs and actual changetating to their activities; besides
accommodation serving meals and providing programis not typical.

Significant development occurred thanked to thdizesh touristic and infrastructural
improvements as a result of cooperation among camtras, thus thgroblems to be
solved in the future narrowed to the task of creafig jobs in the communities

The number of private hosts providing accommodationhas increased The
standard of the accommodations has improvedguest houses of three-sunflower-
qualification dominate, but the number of housegrtpa four-sunflower-qualification
Is increasing.The organization has improveddue to the coordinating work of local
TDM associations. The efficiency indicators of wats are more unfavourable than
experienced in 2002, dse economic crisis caused a fallback of 40% in th®urist
arrivals in rural hosts despite the favourable national tendency.

Contrary to the previous situatiotine classical form of rural tourism is just about b
develop, in which rural tourism and agriculture are present for helping each other,
playing a relevant role in saving folk traditions and habits of the area and in
maintaining rural life from.

The touristic supply has expandegdwhich has not been reflected in increasing averag
staying time yet, which should appear as complegm@m packages to guests based on
the work of local TDMs.

In order to make the operation of rural host maganized, it would be necessary that
every host should join an association relating toural tourism, which would result

in informing regularly the hosts, organized hostmgl qualifying the accommodations.
The average staying time and the utilization ofac#ipes may be increased bypanding
services by providing special, traditional programs by which the tourists may enter
local habits, they may get to like it, and the a®afor returning may rise. Such traditional
programs are getting to know the local peasantifegntraditions of agriculture and
forestry in the area, folk arts of villages, folanttes, rural life form reflecting small crafts
such as weaving, basketwork, plate paintéiijthese may be helped if serving meals
appears among the servicesn which guest may taste the local dishes.

In this way rural tourism may have a great releeammcsaving the folk traditions and
habits and maintaining the rural life forfihe renovation of the house and yard
should be based on local traditionsand renewing the settlements should save the
rural image by establishing and renovating simpleses and yards typical to Hegykoz.
In order to completéhe capacity utilization, the hosts should strive to deal with tourism
even during spring and fall. Rural tourisnay be completed during the winter timeby
hosting hunterswith the help of hunting associations and land er&ncommunities.

Rural hosts are not aware of the changes in taxaigal background and qualifying.
Thus | recommend that the tasks of local TDM association should spread to
inform rural hosts even on the changes concerningheir activities in a personal
meetingas they hardly use internet or e-mail indepengegittheir ages.

| revealed that besides using already existing @aes, it is worth investing rural
tourism in this area, which may lead to higher service prices and airgg number of
guests and tourism nights. All these may furthepriome the profit and returning
conditions of rural tourism.

Regarding the willingness of the inhabitants andlrbosts to collaborate and cooperate
with each other and basing on the mayors’ opinibr®ncluded that there is a real
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chance for the communities to realize the conceptio of eco-villages, which
altogether with rural tourism may contribute to establishing global view approach
and realizing the sustainable development, mentiodeseveral times in theory, in
practice. This could be linked to the social co-operativesoading to the example in
Mikéhaza concentrating on landscape farming, udmaglitional animal and plant
varieties, in which rural tourism might play an ionfant role in spreading the concept
to tourists and changing the view of city-dwellers.

In this wayl wish to investigate the connection of environmeat consciousness and rural
tourism in the Zemplén concentrating on sustainablelevelopment in the practice in the
future. Revealing the situation and operation of alreaggrating eco-villages, | plan to
examine the investment issues of an energy sawidg@vironmental conscious life and to
adapt the operating conditions of living eco-vilago the Zemplén territory and to carry out
the economic evaluation of all these. My aim isestablish and spread environmental
conscious life form by modeling exemplary villages,which inhabitants strive to utilize
renewable energy sources, natural materials dimiiging houses and in their everyday
lives, farm without chemicals based on bio-farmiRgral tourism might play an important
role in changing the tourists’ approach to nataral environmental values, the guests might
take part in realizing sustainability in practicelat may be expected that after leaving, they
would strive for environmental consciousness arefgsnsaving in their homes showing
approach and behavior to be followed to other gedplich a concept is a huge community
forming power and urges for cooperation to a geztgnt. As eco-villages the communities
may serve examples to retain population, more am@ ity-dwellers losing their faiths in
consumer society would visit these places, whichldcdhave job creating effects in
agriculture, tourism and services. By this it ipeoted that inhabitants will not commute any
more and they will utilize local conditions for thdivelihood, which may decrease
unemployment. Creating eco-villages in the Zempéspecially in the area of Hegykoz,
would strengthen the three functions of rural dewelent. From the economic aspect it may
provide opportunity to sell products locally by argding local markets; from the social
aspect it may result in increasing living standakais to profit generation; from the ecological
and environmental aspect it would represent thetipehexample of saving natural values in
a sustainable way; all these giving possibilitescommunities to recover from regional
depression and to develop.
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ABSTRACT — SOME DIFFERENCES OF INNOVATION POTENTIAL IN AGRICULTURAL
FARMS IN SOUTH GREAT PLAIN REGION IN HUNGARY

Agriculture as a special branch of economy may hdi¥erent attitudes against the developments,
innovations and 129 million Euros from which alm86&4 is the loss of South Great Plain, North Great
Plain, and South Transdanubia changes. Accordirg gtudy of Central Statistical Office in 2008, the
value of the cancelled investments approaches Dtleet developments cancelled, the technical lefel o
agricultural property did not improve significanttgntributing to the decrease of economic signifaza

of the sector. Moreover, the usage of outdated mashand equipment reduces the competitiveness of
agriculture. The article attempts to carry out awestigation of the development factors expected by
agricultural ventures producers. The investigabased on 265 questionnaires collected in 2009uhe s
of the total area the questionnaires covered was than 131 thousand hectares. This paper shows som
data of the technical stages, and some pre-regglisitdevelopment possibilities. The work finanbgd
NKTH by the support of BAROSS DA_ELEM_07_ MGK_INN@nder.

Keywords: innovation activity, agriculture, development fastgpre-requisites, Welch-test

INTRODUCTION

Innovation as the request of the continuous econodevelopment needs special
attention in agriculture MINISTRY OF AGRICULTURE AND RURAL DEVELOPMENT 2008)
Agriculture as a special branch of economy may hdifferent attitudes against the
developments, innovations, and changes. The quest® are asking are seeking an
answer to is what the size dependent differencesnaagricultural firms. According to
HeszkY’s (2008) opinion it is clear that the challengathwve face in the Zicentury
are greater than whose we faced in last centuryJdmsecz and his co-authors’ (2009)
point out there are just few enterprises owned bpdadrians which could expand its
activity especially because of lack of capital, laggion of outmoded technologies and
a remarkably low level of innovation. Therefore,sides other important aspects,
innovation is necessary for gaining the capabdityadaptation. According to @NAR
AND KIS’ investigation several enterprises provide thespmkty for employees of
getting knowledge in logistics in different waysn® part of small and medium
enterprisec fight for survive so application deyelogistics at these firms would be too
much requirement in this situation dBNAR AND Kis, 2004). This work uses and
utilizes only a little part of a big database smsageneral but narrow conclusion could
be drawn.

MATERIALS AND METHODS

The work is based on primary data coming from 2@%aited questionnaires. All
questionnaires include approximately 240 data spsbd the raw data amount means
about 60 thousand primary data.

The base result did not need difficult methods. réfge, mainly MS Excel or
OpenOffice were used in order to examine simplati@iships between data.
Somewhere the questionnaire was partly filled, amtained missing, or false data. In
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that cases data were revised or uniformed. Questiware open or scale types
“If...then”, “Yes/No”, and “scale” questions, soetlaverage of the values were between
Oand 1.

In this study, we compared the companies’ capaciiad factors below the 200
Million HUF/year net sales and over. Moreover tliiéedences were compared in time,
what was the situation in the past, the presentvarat is the own forecast of the firms
to the future. The whole database was divided iwim parts, and d-test (Welch -test)
were used to compare the groups.

Welch-test (d-test): X-y
t=——2

2
e
mr
where

* I the average of the either variable in the sample,
Y the average of the other variable in the sample,
s, the estimated variance of the either variable,
Sy the estimated variance of the other variable,

n number of element of the either data
m number of elements of the other data

The “n” value (number of answers) was more than ib28very line of questions, so

regarding to the Student-table, the significaneelléor 5 % is 2,358 and for 1 % is

2,617. Over those values significant differencesewieund between the groups (see
Tables). We marked the presence of significanedsfices with “+', and the lack of it

by “-” sign. The tables contain 14 lines with dréat questions, in reference of the
financial, business, production aspect of actigibéthe firm.

RESULTS
Firms independently their sizes statistically arguadly agree in lot of questions.
Statistically there is no difference of the preseme lack of the first question the

“Middle term business plan”.

Table: 1:Differences in different capacity and activity of frms (present)

Present Below Zn%(: !al':g Flyear Over 222tl\galreléF/year

Average S.D. Average S.D. Welch value Sign Sign

(5%) | (1%)

1. Middle term business plan 0.517 0.502 0.538 0.503 0.2570
2. Investment plan or project plan 0.545 0.500 0.765 0.428 2.8609 + +
3. Short term bank loan 0.444 0.499 0.635 0.486 2.3276  + +
4. Investment credit 0.513 0.502 0.706 0.460 2.4108 + +
5. Own Web-page 0.193 0.396 0.294 0.460 1.3599
6. Internet access 0.829 0.378 0.980 0.140 3.7760  + +
7. Patent or know-how 0.035 0.186 0.020 0.143 0.5581
8. Innovation 0.106 0.309 0.100 0.303 0.1196
9. Own new varieties, species 0.035 0.185 0.000 0.000 2.0271 +
10. Commercial or trade unit, shop 0.043 0.205 0.137 0.348 1.7938 +
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Present Below Zn%(z 2/;'};;) Flyear Over 222tl\;lalIIeLéF/year

11. Depot or store capacity 0.733 0.444 0.922 0.272 3.3869 + +
12. Transport capacity 0.622 0.487 0.843 0.367 3.2493 + +
13. Sales contracts 0.807 0.397 1.000 0.000 53170, + +
14. Complete machinery 0.628 0.485 0.796 0.407 2.2663  + -

Approximately a bit more than 50 % of the firms llais very important document. The
craggy difference occurs in the other type of pl@uestion 2), the “Investment, or
Project plan”. If bigger companies have a projel@np it should sign a stronger
investment purpose. Generally, there are significgdifferences in the presence of
investment plans, bank loans, investment credits financial possibilities. This means
the advantages of the bigger companies.

Table 1 shows that significant differences occumigan the 2-6, and 9-13 questions.
Bigger companies - over 200 million HUF/year netesa are stronger in planning,
financial, and informatics background, depot stomsd machinery. These features
could be observed in Table 2 and Table 3 as welt(and future).There is only one
question (13. Sales contract) in connection of Whie biggest companies gave “yes”
answers in 100 % in the past, present and futumall8r firms have no sales contract in
100%. The ratio is high but reaches only the 80.t ¥he present, and were 85.2 % in
the past. The high value signs that companiestiydrease the market safety.

Table 2:Differences in different capacity and activity of frms (past)
Past Below 200 M HUF/year Over 200 M HUF/year
net sales net sales
Average S.D. Average S.D. Welch-test (f_)'(% (Sll)g/;or;

1. Middle term business plan 0.585 0.495 0.735 0.446 1.8763 + -
2. Investment plan or project plan 0.575 0.497 0.750 0.438 2.1961 + -
3. Short term bank loan 0.589 0.494 0.813 0.394 3.0096 + +
4. Investment credit 0.574 0.497 0.878 0.331 4.5120 + +
5. Own Web-page 0.124 0.331 0.188 0.394 0.9730 - -
6. Internet access 0.543 0.501 0.796 0.407 3.3314 + +
7. Patent or know-how 0.029 0.168 0.021 0.146 0.2812 - -
8. Innovation 0.124 0.331 0.149 0.360 0.4077 - -
9. Own new varieties, species 0.048 0.214 0.000 0.000 2.2804 + -
10. Commercial or trade unit, shop 0.086 0.281 0.327 0.474 3.2970 + +
11. Depot or store capacity 0.716 0.453 0.920 0.274 3.5125 + +
12. Transport capacity 0.654 0.478 0.857 0.354 2.9648 + +
13. Sales contracts 0.852 0.357 1.000 0.000 4.3138 + +
14. Complete machinery 0.610 0.490 0.729 0.449 1.4851] - -

Although there are no significant differences iresfions 6, 7 and 8, some increasing
tendency could be observed in the question 7, wlictihe presence of patents and
know-how. In the past the value was 0.029 and 0(@ZX % and 2.1 % of firms had
some patents or know-how), in the present thisevalareased to 0.035, and 0.02 (3.5%
and 2 %), and in the future these values are eggdotbe 0.057, and 0.043 (5.7 % ad
4.3 %). In both periods, smaller firms showed higlaues in this “innovation marker”
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activity and all data show a weak or moderate s®eeof innovation activity in both

sectors.

Table 3:Differences in different capacity of firms (Future)

Future in plan Below 2n0§ gllalggF/year Over Zggtl\galilel;F/year
Average S.D. Average S.D. Welch-test é'l?/ur; (Slll?/ur;

1. Middle term business plan 0.578 0.496 0.735 0.446 1.9714, + -
2. Investment plan or project plan 0.636 0.484 0.792 0.410 2.0693 + -
3. Short term bank loan 0.443 0.499 0.735 0.446 3.6380 + +
4. Investment credit 0.542 0.501 0.809 0.398 3.5270 + +
5. Own Web-page 0.370 0.485 0.457 0.504 0.9822 - -
6. Internet access 0.858 0.350 0.957 0.204 2.1895 + -
7. Patent or know-how 0.057 0.233 0.043 0.206 0.3598 - -
8. Innovation 0.131 0.339 0.222 0.420 1.2922, - -
9. Own new varieties, species 0.056 0.231 0.022 0.147 1.1014 - -
10. Commercial or trade unit, shop 0.128 0.336 0.174 0.383 0.6992 - -
11. Depot or store capacity 0.809 0.395 0.939 0.242 25363 + +
12. Transport capacity 0.679 0.469 0.851 0.360 24917,  + +
13. Sales contracts 0.850 0.358 1.000 0.000 43171 + +
14. Complete machinery 0.724 0.449 0.778 0.420 0.7056 - -

We got almost the same result, if we compare quesiin the target groups. Although
there is no significant difference between thesikthe firms, but we can also observe

an increasing trend in time, concerning the biggenpanies mainly.

Table 4:Changes of absolute average values in time (decreasr increase)

From past to present From present to future
Under 200 Over 200 Under 200 Over 200
Million Million Million Million

HUF/Year HUF/Year HUF/Year HUF/Year
1. Middle term business plan -6.80% -19.60% 6.10% 19.62%
2. Investment plan or project plan -3.00% 1.47% 9.01% 2.70%
3. Short term bank loan -14.43% -17.79% -0.10% 10.01%
4. Investment credit -6.08% -17.17% 2.88% 10.26%
5. Own Web-page 6.92% 10.66% 17.74% 16.24%
6. Internet access 28.62% 18.45% 2.94% -2.29%
7. Patent or know-how 0.66% -0.09% 2.17% 2.31%
8. Innovation -1.76% -4.89% 2.46% 12.22%
9. Own new varieties, species -1.25% 0.00% 2.10% 2.17%
10. Commercial or trade unit, shop -4.22% -18.93% 8.50% 3.67%
11. Depot or store capacity 1.77% 0.16% 7.58% 1.72%
12. Transport capacity -3.24% -1.40% 5.71% 0.79%
13. Sales contracts -4.51% 0.00% 4.37% 0.00%
14. Complete machinery 1.88% 6.68% 9.55% -1.81%
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We collected the changes of different questionsinre in Table 4. Generally, there
were no big differences if we compare the pastsgme and the planned future
capacities in the same questions. Strong changdd be measured in certain cases.
BODNAR ET AL 2005 found in their investigation that those farsmerho planned to
develop and expand their enterprise, regardlestheftype of the enterprise, had
knowledge about financial resources, applicatiosteays and application possibilities
at approximately the same rate.

For example the development of internet access dame in the past, and the increase
of innovation activity is planned in the biggemgeanies, and bigger companies gave
up the trade units in the past, but now the owmletranit ratio increasing again
(Table 4).

CONCLUSION

Differences depending on the size of agricultunah$ could be examined in various
aspects. Mainly the business planning and finari@akground is the handicap for the
smaller firms. Bigger companies have more develgmeduction, financial and trade
background (machinery, plans, transport, depots) tiee dynamics of internet access
was developed in the smaller farms in the past.

Comparing agricultural companies by net sales sdosignificant differences in some
cases but the differences were not univocal inrthevation type questions. Only some
weak correlations were found in this point of vidwt there is no determined
relationship between the size and the innovation.
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ABSTRACT

The aim of the study was the comparative evaluaifadhe chemical composition traits of wild boarahe
from three different wild boar populations. Theapopulations were kept in three wild boar parkh w
different habitat conditions (Southern Great Plmd Southern and Middle Transdanubia Regions) with
special regard to nutritional circumstances. Samplere collected from then. serratus anterioof the
animals. The following chemical parameters of theamwere examined: calcium, phosphorus,
magnesium, iron, manganese, zinc, copper, iodelensim. We looked for relationship between habitat
(especially the soil), the different traits of theimals, and the mineral content of the wild boaatnit
seems that samples from intensive nutritional cirstances and from animals provided with intensive
supplementary feed contain more of the studied etésn The habitat and nutritional intensity made
significant difference among the examined traitthefdifferent wild boar groups.

Keywords: wild boar, habitat, meat, mineral content

INTRODUCTION

The consumption of game animals’ meat in Hungaryeis/ low. Hunters and their
families eat game meat frequently, but most of peeple do not buy it from the
freezers of the supermarkets (GRX003). The habits of consumers can be influenced
with marketing as it was in the case of fish congtiom in the last ten years.
Unfortunately nowadays people choose food not ennthitritional value, but the price
and the value of delight (colour, taste, etc.) h#ve greatest effect @LAI AND
KRALOVANSZKY 1975;NAGY ET AL. 2008). Several studies on domesticated animals
certified that the fodders consumed by the anintedse an effect on the body
composition and also on the quality (nutritive \eltaste, technological quality) of the
meat. Game meats are healthy foods and they drerrriminerals and vitamins, but
poor in fats so they are suitable almost in evésy LAMPERT, 2007).

The important minerals of game meats were studietusAsi (2006) e.g. iron, zinc,
copper, manganese and selenium. The iron from nuEatsbe absorbed in higher
amount (15-30%) and more useful for the human bibdyr from vegetal resources
(RODLER, 2009). A well balanced nutrition can prevent ideficiency. The daily zinc
demand can be taken in with average meat consumatinal calculated with absorption
of 20-40%. The zinc has an important role in sdvptesiological processes. The
minerals are responsible for several physical, etanand physiological processes of
the animals. The efficiency of the utilisation ofn@rals in the animals is higher if the
sources are animals rather than plants.
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The aim of the study was the comparative evaluatibsome chemical composition
traits and technological properties of wild boarammé&om three different wild boar
populations. Macro and trace elements were choseth@r important role in wild
boar/swine physiology, nutrition and meat qualiREGIUSNE MOCSENYI, 2004; NRC
2005; MEzES 2007). The three populations were kept in three Weibar parks with
different nutritional conditions.

MATHERIAL AND METHOD

The aim of the study was the evaluation of thellefeome minerals in wild boar meat.
Samples (n=66) were collected in the period of Maver 2006 and March 2007 in 3
different wild boar park in different Hungarian cdies (Csongrad, Fejér, Tolna). They
differed from each other in the intensity of feegand keeping technology: extensive in
Fejér county, semi intensive in Csongrad countynsive in Tolna county.

The intensity of feeding was determined by the smpntary feeding of the different

parks: extensive — natural food resources of thmtdta(reed, fish, snail, etc.) without

supplementation; semi intensive — natural food uesss of the habitat and
supplementation with by-products of arable crop aodicultural production (carrot,

potato, sugar beet, apple, water melon, paprikeesoeneals); intensive — natural food
resources of the habitat and supplementation witltentrates.

Botanical characteristics of habitats:

* The location in Fejér county is reedy, featurelsggondary marshland which dries
up intermittently. The spread of shrubs is indidaby someFrangula alnus plant.
The Deschampsia Phragmites SchoenoplectysCalamagrostis species create
abundant vegetation. The incidence of the followingeds: Solidagq Bidens
CirsiumandLythrumspecies are frequent.

* Pine sylviculture on dry, warm and sandy soil iro@gad county. Th@inus nigra
forest mixed withPinus silvestrissporadically. The forest is closed in 50-60 % with
deciduous treedPppulus Robinig Ulmus Amorpha Ailanthus Gleditschig on the
edges and glades. The grass level plant composstipaor with the aggregation of
invasiveAsclepias

» Plated oak forest in hilly area. The foliage coeérQuerqus cerrisin 15-18 m
height is closed in 70-80 %. The shrub layer isstxinof the seedlings dperqus
cerris, Ulmus and Carpinus and especially in the quadrates at the edge$eof t
forest the immigranCrategus Prunus Ligustrum Rosaand Pyrus species. The
grass layer is poor.

Sampling was done immediately after hunting andaarating. 500 g sample was
collected from them. serratus anterioof the animals (n=66). The samples were cooled
on 4 °C for a duration period of 24 hours, and tthery were deep-frozen. The samples
were stored in freezer until processing. Soil sasnplere collected from all habitats by
standard sampling method.

The levels of the following minerals were measuwath ICP: calcium, phosphorus,

magnesium, iron, manganese, zinc, copper, ioding salenium. We looked for

relationship between the feeding intensity of themals and the mineral content of the
wild boar muscle.

The analyses of variance and t-test were employeédst the statistical significance of

the differences among the obtained means of thelsanfrom the given population.

Data obtained were submitted to statistical analysr using SPSS 15.0 software

package.
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RESULTS AND DISCUSSION

The iodine and manganese content was not signifjcaifferent in the meat of the
wild boar groups what was fed with different intiygtab. 1).

Table 1.
Mineral content of the wild boar meat from different feeding technology
Extensive Semi intensive | Intensive feeding
feeding feeding (n=30) Significance
(n=6) (n=30) X+ SEM

X+ SEM X+ SEM
Ca mgl/kg 57.77+3.78a 189.3+38.35b 83.16+8.53¢c 0.0
P mglkg 2501+51.19a 2009466.43b 2500+81.23a 0.(A<
Mg mg/kg 250.8+4.99a 187.6+9.46b 259.7+8.85a @kO0.
Mn mg/kg 0.220+0.038 0.569+0.119 0.517+0.052 digt
Fe mg/kg 44.25+5.10ab 39.83+3.52a 55.66+3.83b 0.(<
Cu mg/kg 1.922+0.169a 1.325+0.110b 2.174+0.092a  <0.0%
Zn mg/kg 52.1746.99a 37.87+£3.23b 50.28+3.62a 05<0.
| mg/kg 0.071+0.008 0.107+0.019 0.111+0.009 t dig.
Se mg/kg 0.13040.013a 0.04740.006b 0.075+0.00bc  <0.0®1

The calcium content was significantly differentthre groups, lowest in the extensive
and highest in the semi intensive group. The sefenievel also differed in the 3
groups, but the value of this element was the lbwethe semi intensive group and the
highest in the extensive group. The phosphorusnesgm, copper and zinc content of
the samples showed the following: the semi intengjkoup differed from the others,
but there was no difference between the extensig iatensive groups. The iron
content of the samples was significantly differenthe semi intensive and intensive
groups, but the extensive group did not differemirfrthem. The sample size of the
extensively fed group was too small, so this grasas excluded from further statistical
analyses.

The mineral content of the wild boar méttb. 2, 3, 4)from different gender did not
differ significantly except iodine. In semi intemsifeeding the meat of males contained
higher level of selenium. Intensively fed malestaomed more iodine, but the females
contained more zinc in their meat. It seems that ¢bncentration of the studied
elements is changing by the agmb. 5.) of the animals, but it needs further
examinations with a higher sample size.

Table 2.
Mineral content of the wild boar meat from different gender
Elements Male Female
(n=29) (n=37) Significance
X+ SEM X+ SEM
Ca mg/kg 123.6+£150,8 133.4+158.7 Not sig.
P  mg/kg 2293.5+£390.5 2264.3+509.0 Not sig.
Mg mg/kg 232.1+49.6 221.4+66.2 Not sig.
Mn mg/kg 0.47+0.48 0.54+0.58 Not sig.
Fe mg/kg 45.0+22.7 49.3+19.3 Not sig.
Cu mg/kg 1.64+0.58 1.85+0.73 Not sig.
Zn mg/kg 43.8+15.5 45,5+22.2 Not sig.
| mg/kg 0.13+0.10a 0.09+0.04b P<0.005
Se mg/kg 0.07+0.03 0.06+0.03 Not sig.
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Table 3.

Mineral content of the semi intensively fed wild bars’ meat by gender

) Semi intensive feeding

Elements Semi intensive feedin
male (n=14) female (n=16) Significance
X + SEM X + SEM

Ca mgl/kg 163.39+206.8 211.89+216.9 Not sig.
P  mg/kg 2048.36+303.9 1974.62+416.1 Not sig.
Mg mg/kg 197.29+35.2 179.13+62.9 Not sig.
Mn mg/kg 0.40+0.34 0.72+0.82 Not sig.
Fe mg/kg 35.66+12.5 43.48+23.5 Not sig.
Cu mg/kg 1.24+0.36 1.39+0.76 Not sig.
Zn mg/kg 43.23+11.8 33.18+20.79 Not sig.
I mgl/kg 0.13+0.13 0.08+0.05 Not sig.
Se mg/kg 0.06+0.03 0.03+0.02 P<0.1
Table 4.

Mineral content of the intensively

fed wild boars’meat by gender

Intensive feeding Intensive feeding
Elements male (n=10) female (n=20) Significance
X + SEM X+ SEM
Ca mgl/kg 99.98+60.0 74.75+37.4 Not sig.
P mg/kg 2539.0+388.5 2481.2+479.0 Not sig.
Mg mg/kg 272.5+44.0 253.2+50.4 Not sig.
Mn mg/kg 0.70+0.66 0.43+£0.26 Not sig.
Fe mg/kg 59.14+30.7 53.92+14.72 Not sig.
Cu mg/kg 2.1440.53 2.19+0.50 Not sig.
Zn mg/kg 39.99+17.98a 55.42+19.06b P<0.05
I mg/kg 0.15+0.05a 0.09+0.03b P<0.05
Se mg/kg 0.07+0.02 0.08+0.03 Not sig.
Table 5.
Mineral content of the wild boar meat from animalsin different age
O—1yearold| 1-2vyearold| 3—4yearsold 4 years—
Elements (n=4) (n=21) (n=32) (n=9) Significance
X+ SEM X + SEM X + SEM X+ SEM
Ca mgl/kg 99.4+49.2 184.5+195.0 77.2+44.2 200642 Not sig.
P mglkg 2487.74250.2 1972.3+374.4| 2502.0+428.6| 2094.7+343.1 P<0.05
ac a bc
Mg mg/kg 261.0+16.1a0 178.4+56.3b 257.7+47.1a .PE®.7bc P<0.05
Mn mg/kg 0.42+0.1 0.64+0.73 0.48+0.44 0.39+0.36 ot blg.
Fe mglkg 37.3+9.3ab 39.9+21.4a 55.8+20.3b 3BHk P<0.05
Cu mg/kg 2.06+0.23a 1.3310.68h 2.16+0.51a 1.3030. P<0.05
Zn mg/kg 30.13+12.7a¢  34.15+18.88ac 53.32+18.83146.54+10.98b P<0.05
c
| mg/kg 0.10+0.01 0.08+0.05 0.10+0.04 0.16£60.1 Not sig.
Se mg/kg 0.07+0.005ah  0.04+0.024a 0.08+0.036b  7+#0.035b P<0.05

The calcium level was the highest both in the naat the soil of the semi-intensive
group supposedly due to the high Ca-content (3%§) @f the mouldy sand soil. The
phosphorus level was the lowest in the soil of¢bmi intensive habitat (376.mg/kg),
and the highest (1167 mg/kg) in the extensive habithe vegetation of marshlands
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contain Mn at low level (AKE ET AL., 2005). Our result showed lower level of
manganese in the extensive habitat’'s soil (143 g)gtkan in the semi-intensive (314
mg/kg) or intensive (484.5 mg/kg) parks. The samitl ®ntained only the half of the

magnesium of the other habitats’ (extensive, inte)ssoils (4.36 g/kg vs. 9.09 g/kg

and 9.9 g/kg). The selenium content was the higl2e82 mg/kg) in the loess soil of the
intensive habitat and its hang together with tighést Se level of the meat from this
environment. The pattern of iron content was simila soil and meat samples
(extensive: 7.7 g/kg vs. 44.25 mg/kg, semi-inteasi¥.33 g/kg vs. 39.83 mg/kg,

intensive: 18.24 g/kg vs. 55.66 mg/kQ).
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ABSTRACT

The Cephenemyia stimulatdClark, 1815)parasite belongs to the family of bot flies,
and it occurs most significantly in roe de@afpreolus capreolys We attempt to make

its general characterization, to describe the malggy of the imago and the larvae in
its different developmental stages, and to giveescdption of its reproduction in this

study. We summarize and systematize all the knayedede so far have about the
biology of this species.

Keywords: Cephenemyia stimulatdDestridae parazitosis, myiasis

BEVEZETES

A parazita — masnévené8kod — életciklusanak jelets részét a gazdaegyeden (-ben)
éli le, abbol taplalkozik, és csokkenti annak t#¢lés szaporodasi esélyeit, esetleg
tinetekkel jellemezhétbetegséget is okoz. A parazitak rendszerint ndik kg a
gazdat. A gazda-parazita parazita kapcsolat tebgszas, ,intim”, egyedi kapcsolat
(Rozsa, 2005). Ennek a kapcsolatnak a kibontdsara, kélpEzésére néhany esetben
megfejtésére vallalkozunk ebben a munkaban.

Bagodcslegyeknek nevezzik mindazon légyfajokat, yekekk larvai valodi légylarva-
betegséget (légyriyességet, igazi myiasis-t) okozva ésilk testiregeiben
(emészicsatorngjaban, orr- és garatjarataiban) vadsilb alatt élnek, azaz obligat
belss parazitak (RPP ESSZAPPANOS,1992).

Petéiket vagy larvaikat ¢). arra alkalmas éllatfaj egyedeinek testé(be)ndntkyel. A
larvak fejbdésik befejeztével elhagyjak a gazdaszervezetetlapa kerilnek, majd
abban bebdbozodnak. A babbdl kikeimdgok rovid éldtek, parzanak, utdna a
megtermékenyitettdstény gazdaallatot keres.

A BAGOCSLEGYEK JELLEMZESE

A bagoécslegyek a kétszarnyugPiptera) rendjének, a roévidcsapu keétszarnyuak
(Brachyceraklrendjén belll harom csaladba sorolhat6aegP1997):
GyomorbagocsokGasterophilidae)
OrrbagdcsoKOestridae)
BérbagocsoKHypodermatidae)
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Ujabban tobb tudomanyos munkéban is lehet a baggesk négy csaladba tortén
besorolasarol olvasni, az Ujvilagi bagocsok@uterebridae)jeldlve meg negyedik
csoportkent (Reg, 2001).

Az orrbagécsok csaladjan belil nyolc nemet, ezdiil 83 fajt tudunk elkiloniteni.
Ezen fajok éleg az afrotropikus és palaearktikus régioban dégjeel. A palaearktikus
terlleteken jelenleg két alcsalddon be@éphenemyiinaésOestrinag 13 fajt tartanak
szamon. Magyarorszagon 5 fajt talalunk m@gstrus ovigjuhbagocs),Rhinoestrus
purpureus (I16-, szamar- és 0szvérbagécdPharyngomyia picta(szarvasbagocs),
Cephenemyia auribarbigsyn. C. rufibarbig (gimszarvasbagocs) é&Sephenemyia
stimulator (6zbagécs). A legsibb alcsaldd &£ephenemyiinaeamelynekkét neme, a
Cephenemyias aPharingomyiakulonboztethet meg. Elterjedésiuk jelleniza teljes
palearktikus régioban. £ephenemyiaem néhany faja &ordul a nearktikus régiéban
is (GORrRDONet al, 1962; WNTHER et al, 1968; KERTESZ 1897; MNAR, 2000a, 2000b;
PAPP, 2001; RAPP ESSZAPPANOS 1992).

Az Oestrinaealcsalad evollcios kdzpontja az etiopiai régio valttol a legtdbb faj az
Oestrus és Rhinoestrusnemtbl kerult ki. A juhbagdcs Qestrus ovis az emberi
tevékenység kovetkeztében, a juhtenyésztés elésgedniatt minden kontinensre
eljutott. Az orrbagocsok csaladdja a telbarmadkorban alakult ki, aétbagdcsok
csaladja korabban, a gyomorbagocsoké pedigé@kekben (MNAR, 2000a).

A BAGOCSLEGYEK EL OFORDULASA KULONBOZ O ALLATFAJOKBAN

Az orr- garatbagocsok megletisén széles korben képesek gazdafajokra talalni.
Képesek élskdodni az erszényesek rendjefMarsupialia) a kengurufélék csaladjaban
(Macropodidag, az ormanyosok rendjéb(Proboscidea az elefantfélék csaladjaban
(Elephantidag a paratlanujju patasok rendi¢l{Perissodactylpa l6félék csaladjaban
(Equidag és a parosujju patasok rendjelfArtiodactyld a disznofélek(Suidae) a
zsiraffélék Giraffidae) és szarvasmarhaféléBdvidae)csaladjaban is (MAR, 2000a,
2000b). Ezen tulmémen az emberben valo éébrdulasukroél is allnak rendelkezésre
adatok, &ként a szemet és a szajureget megtdmadd myiasisakajhban.
El6fordulasukra jellem& hogy leginkabb egzotikus orszagokban, trépusipsppusi
vidékeken (Iréan, Kuba, Uj Zéland) jegyeztek feleity eseteket (WcpoNALD et al.,
1999).
Az orr-garatbagocs legyek hazaisterdulasardl SGAR (1974, 1975, 1976), APP
(1990), SAPPANOS ESPAPP (1991), RPP ESSZAPPANOS(1992), APP(2001) és BGAR
et al (2004) szamolt be.dképpen az munkassaguk alapjan jelenthetjuk ki, hogy a
hazai vadon élallatokban a kovetkézajok fordulhatnak é:
Pharingomyia picta-tarka szarvas-garatbagocs: gimszarvasban gyakorta,
damszarvasban ritkAbbafzben és muflonban esetlegesen,
Cephenemyia auribarbis gimszarvas-garatbagécs: gimszarvasban,
Cephenemyia stimulateréz-garatbagocs: kizarélagben fordul .
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AZ ORR-GARATBAGOCS FAJOK MORFOLOGIAI JELLEMZ Ol

AZ IMAGOK JELLEMZ Ol

Az Oestridaecsaladba tartoz6 legyek kdzepes- vagy nagytéeketesthosszuk 10-18
mm. A testszélesség és testhossz aranya 1:2,5stAd@6s vagy bibircses, a legyek
megjelenése hasonlit a poszméhekére. A fej olya@teszmint a potroh. Osszetett
szemUk nagy, fejuk elilsrésze széles. Adstények csapjai valamelyest hosszabbak,
mint a himeké. A potroh nagy, a legtébb nemnélesatib, mint a tor @ ADY, 1935;
SZUNYOGHY, 1964; WNTHER et al, 1968; $GAR, 1978b; RPP ESSzAPPANOS 1992;
PapPP, 1997; MNAR, 2000a).

A LARVAK JELLEMZ Ol

A larvéakat tobbnyire kisebb-nagyobb tlskék boritj@nelyek a ventralis oldalon
kilondsen jOl latszanak, és szelvényenként toblt kéh sorban erednek. A tliskék a
testszelvények elidsoldalain, a test hosszara leges elrendezésben és hatrafelé
irAnyulva helyezkednek el. A VIII. potrohi szelvérmasi oldalanak héatulsé szélén
talalhaté egy ére iranyuld tiskesor is. Ezek a tluskék kulonosegyola az el
stadiumu larvakon, és a szaji kampokkal egyutt zdgallat nyalkahartydjaban valé
erdteljies megkapaszkodast szolgaljak. Szajhorgaik kdan jol fejlettek minden
stddiumban. A hatulsé legayilas kétoldali lemezei 6nalldak, legtobbszér nsegn
kozelitik egymast, rajtuk rostas#en apré porusok talalhatok AP ES SzAPPANOS
1992; RppP, 1997). Mindegyik larva stadiumra jellethzhogy a test lapos a hasi, és
domborud a hati oldalon (MAR, 2000a).

AZ ELSO STADIUMU LARVAK TESTMERETEI

Az orr-garatbagocs legyekéstényei elevenszéik, vagyis kész ets stadiumu larvat
(L) spriccelnek a gazdaegyed orrliregéberfPES SzAPPANOS 1992). NCKEL et al
(1986) néemetorszagi vizsgalatuk sordézekksl juliusban gwyjtottek és meértek
Sajszalott” C.  stimulator larvdkat, amelyek testhosszat 1,3-2,1 mm-nek,
testszélességuket pedig 0,4-0,6 mm-nek talaltakahiban els izben $GAR (1975)
kozo6lt morfologiai adatokat az élstadiumu larvakat illéen. C. auribarbis néivara
imagojabol gyijtott elss stadiumu larvak testhossza atlagosan 1 mm, miggtdessege
atlagosan 0,41 mm volt. A gazdaegyed#kdpyijtott elss stadiumua larvak testhossza
1,17-2,2 mm volt. Az allat orrara frocskolt frissemiletett larvak SGAR (1978b)
leirdsa szerint 1,5-2 mm hosszuakapPP ES SZAPPANOS (1992) leirdsai szerint a
Pharyngomyianembe tartoz6 larvak testhossza 1,7-1,9 mm kozt van

A MASODIK STADIUMU LARVAK TESTMERETEI

A larvak a mésodik vedlést me@eben mindkét faj esetében 16-20 mm hosszluak
(SUGAR, 1978b). RPP ESSZAPPANOS(1992) leirasai szerint a masodik stadiumu larvak
a Pharyngomyianem esetében a vedlést mégéen 18-20 mm hosszUak.ABELLE
(1971) aCephenemyimem esetében 3-13 mm kozotti adatokat kozAHREHN et al
(1962) e stadiumu larvak testhosszat hasonlénakak) 3-13 mm kdzottinek irtak le.
A testtbmeg ebben a stadiumban 0,10-0,12 g volt.
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A HARMADIK STADIUMU LARVAK TESTMERETEI

SUGAR (1978b) leirasaiban a harmadik stadiumu érett khmandkét faj esetében 30-
40 mm hosszuak és 6-8 mm szélesek, mig a bab (popat6-20 mm hosszu és 7-8
mm atmébjii. PAPP ESSZAPPANOS(1992) adatai szerint Rharyngomyianembe tartozo
érett larvak testhossza elérheti a 35 mm-t, miguygdpumé a 18 mm-t. Nearktikus
Cephenemyiafajok esetében a harmadik stadiumu larvak méreBeB6GL mm-nek
bizonyultak (QPELLE, 1971; ®RDONet al, 1962). ®@RDONet al. (1962) munkassaga
alapjan a harmadik stadiumu larvak testtomege (1,131

A BAGOCSLEGYEK SZAPORODASA

Az imagok szajszervei csokevényesek, a fajok tuimyaésze imagéd allapotban nem
taplalkozik. Ennek megfelén a wivari egyedek peteképzése, valamint a himek
spermiogenezise mar a babon belll lezajlikpPES SzaPPANOS 1992, KOTLAN ES
KoBULEJ, 1972). Az imagok a kikelést koven kiemelked tereppontokat keresnek és
a parosodasra varva gyulekeznek. A tereppontokriekesziklak, hegycsucsra épitett
mutargyak, sik terepviszonyok kozott egyedulalld Blsesziklak, vagy fak. MIAR
(2000a), valamint NSSEN ESANDERSON (1995) szerint &Cephenemyianem fajainak
néstény egyedei inkabb dombok és hegyek csucsai kilekeznek. A kimondottan
sztyeppei faj a20e. oviséplletek falainal, vagy juhkaramok falanal talatkaz. A
legyek parzasa AcA ES MINAR (1999) csehorszagi vizsgalata sor@n stimulator
esetében 2-7 percig tartottA@s (1964) nearktikusCephenemyidajok vizsgalata
soran a kopulacié éartamat kevesebb, mint két percben hatarozta kegstények a
parosodast kovéen kb. ketb hétig érlelik petéiket, kébb larvaikat, migitt azokat a
gazdaegyedre/gazdaegyedbe juttatnakr (S, 1964; RAPP ESSZAPPANOS 1992).

A nostények élettartama hosszabb a himekénél. Az wtettat a Bmérséklet
jelentsen befolyasolhatja. Alacsonyabtniérsékleten akar kétszer hosszabb is lehet az

életkor (SUGAR, 1978b; MNAR, 2000a). A bstények élettartamanak hosszabb voltat,
szemben a him egyedekével, nem csak a bagodcsleggtdben figyeltek meg, hanem
mas rovarfajok esetében isoffet al, 2003).

A bagocslegyek évenkénti generacidinak szama aakiesudeg régioktol dél felé
haladva novekszik. Eképpen a hideg és mérséketrnijdllemsben évente egy, mig a
tropusi vidékeken évente legalabb ketle lehetséges akar ennél tébb generacidjuk is
(MINAR, 2000a). T6bb vizsgalat is aldtdmasztja a gen@t&damanak novekedését a
melegebb égov felé haladv®h. picta esetébenpe LA FUENTE et al (2000) két
generacio élfordulasat jegyezték fel spanyolorszagi gimszawasgalatuk soran.

A LARVALERAKAS MODJA, MENETE

Az orr- garatbagdcs fajokdstény egyedei a petéket egy légcsoveklieirs behalozott

2 lebenyi meéhszdi képletben érlelik és tartjak vissza a kikelésigajpk nem petéket
raknak a gazdaegyedre, hanem mar kikeli stadiumu larvakat juttatnak ra, amelyek
aktiv mozgassal jutnak be a gazdaegyed testlregéibedstény egyedek az éls
stadiumu larvakat a gazdaegyed fejére frocskolilaban annak orr-, vagy szajnyilasa
kozelébe. (KOTLAN ES KOBULEJ, 1972; RAPP ES SZAPPANOS 1992; SIGAR, 2000)
KOTLAN ES KOBULEJ (1972) meghatdrozédsa szerint e fajokdsssmodjat atoltdsnak
nevezzik, amely azt jelenti, hogy a kifejlett imkgéjelen esetben larvipar oestridak —
a gazdaegyed nyalkahartyjara rakjak le utddaikabagoécslegyek larvai esetében
idészakos éiskodessl beszélhetink, mivel azok csak egy bizonyos 6é&gki
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szakaszban — e fajok esetében kizardlag larvadliape- folytatnak parazita életmodot.
COGLEY ES ANDERSON (1981) Cephenemyia apicatas Cephenemyia jellisoniajok
fertézésmaodjat vizsgalva arra a megallapitasra jutottalgy mindkét faj dstényeinek
larvai egy szaraz méhvaladékkal boritott larvathaakhelyezkednek el. Ezekben a
tasakokban atlagosan 20 ektadiumu larva talalhatod. A bagocslédisténye a gazda
orrara, annak kozvetlen kérnyékére frocskoli adéiat tartalmazé tasakot, akar harminc
centiméter tavolsagrol is. A tasak jol tapad asxsassdrére, de az ember &képleteire

is. A larvakat tartalmazoé tasak szaraz burka kodégyeeloldddik vizben, normal sés
oldatban és a szarvas, valamint az ember nyaldbam\z el$ stadiumu larvak
gazdaegyedbe jutasanak helyét vizsgalva megaltggktdnogy azok a szarvas szajan at
hatolnak be, majd a torok felé haladva jutnak ebmidregbe. Szintén e vizsgalat soran
figyelték meg a larvdk gazdaegyedbe téstérandorlasakor, hogy arra a pozitiv
foglalkoz6 munkéajaban z&ky (1978) foglalkozik a rovarok tajékozodaséaval iszélz
kapcsolatosan irja, hogy a gazdaegyed felkeresesgyeb tények mellett a rovarok
tajékozodasat valésdileg befolyasolja a kilélegzett levégaratartalma, a CQ az
ammaonia koncentracidja, valamint annakmérséklete is. A bagdcslegyek gazdaegyed
megtalalasara vonatkoz6 vizsgalatot végzeRDERSON ES OLkowskl (1968). A
vizsgalat soran olyan szarvas modelleket készitetimelyek CQgazt bocsatottak ki
magukbdl. Kontroll mintakat is készitettek, amé&lyeem bocsétottak ki gazt. A GO
gazt kibocsatd csapdakkal sikeresen fodfakapicataés C. jellisoniimagokat, mig a
gazt ki nem bocsaté kontrollcsoporttal nenNDERSON (1989) az €izé vizsgalatot
akképpen maédositva ismételte meg, hogy a szarvdsliak feji részén az orrireget, az
orrot és az ajkakat ragasztéval kenték le. A vilegggredményei alapjan megsitette
ANDERSON ESOLKOWSKI (1968) korabbi eredményeit, miszerint a gazdaegiéal
kilélegzett leve§ magasabb CO koncentracidéja segiti a bagodcslegyeket a
gazdaegyedek felkutatasaban.
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