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A tejfehérje vizsgalata poliakrilamid gélelektroforézissel
és izoelektromos fokuszalassal kancatejbél

Woros 0., leap(’) J., 3’Baranyi M., 1Csap()né Kiss Zs., 2Stefler J.
Pannon Agrértudomanyi Egyetem, Allattenyésztési Kar, 'Kémiai Intézet, ?Szarvasmarha és Juhtenyésztési Intézet
Kaposvér, 7400 Guba S. u. 40.
3Mez6gazdasagi Biotechnologiai Kutatokozpont, Godsl6, 2100 Szent-Gydrgyi u. 4.

OSSZEFOGLALAS

Vizsgaltuk 16 magyar hidegvéri, 4 haflingi, 6 breton és 3 bouloni fajtdji kanca tejénck
fehérjefrakcioit  poliakrilamid  gélelektroforézissel —(PAGE) és  izoelektromos
fokuszalassal (IEF). E mddszerek alkalmazasaval genetikai varidnsok jelenlétét
igazoltuk mind a savo-, mind a kazeinfrakcio fehérjéi kozott. Kihaszndlva a kanca- és a
tehéntej feherjefrakcioiban fenndllo kiilonbségeket, modszert dolgoztunk ki a kancatej
tehéntejjel tortend hamisitasanak kimutatasara.

(Kulcsszavak: kancateg), tehéntgj, tejfenérje, poliakrilamid gélelektroforézis, izoelektromos
fokuszl&s)

ABSTRACT

Examination of milk proteins from mare's milk
by polyacrylamide gel electrophoresis and isoelectric focusing
0.Véros, J. "Csapd, M. *Baranyi, Zs. *Csapt-Kiss, J. ’Stefler
Institute of Chemistry and 2Institute of Cattle and Sheep Breeding Science,

Pannon University of Agriculture, Faculty of Animal Science, Kaposvér, H-7400 Guba S. u. 40,
SAgricultural Biotechnology Center, G5d6116, H-2100 Szent-Gydrgyi A. u. 4.

Protein fractions of 16 Hungarian Draught, 4 Haflinger, 6 Breton and 3 Boulonnais
mare's milk were determined by polyacrylamide gel electrophoresis and isoelectric
focusing. Using these methods genetic variants could be identified in both the casein and
the whey protein fractions. Based on the differences between the protein fractions of
mare's and cow's milk, a method was elaborated to identify cow milk contamination in
mare's milk.

(Keywords: mare’'s milk, cow’s milk, milk protein, polyacrylamide gel electrophoresis,
isoelectric focusing)

BEVEZETES

A lotenyésztés szerepe a magyarorszagi alattenyésztési dgazatok kozott az elmult
évtizedekben jelentdsen megvaltozott. A gépesités miatt a munkald iranti igény
drasztikusan csokkent, melynek kovetkeztében a hazai [6létszdm mintegy tizedére
zsugorodott. Az 1996-ban nyilvantartott 85 ezer |6 esetében a haszonvételben a sport- és
vagolo eldallitasara tevodott at a hangsily, igy a 16agazat exportbevételeinek legnagyobb
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részét a vagolo szolgdtatja, annak ellenére, hogy kifeezetten husléallomannyal nem is
rendelkeziink. A vagolo és vagocsiko a kiilpiacokon kedvezden értékesithetd cikkek
kozé tartozik, mivel forgalmazasukat nem korlatozzak megkiilonboztetd rendelkezések.

A 1ohts mellett a lotej irant is érdeklédés mutatkozik a nyugati piacokon. A
kancatejet — kedvezd terapids tapasztalatok alapjan — elsdsorban anyagcsere és allergias
betegségek gyogyitasara hasznaljak. A fenti lehetdségek kihasznalasara intézményiinkben
hozzéafogtunk egy olyan miiszaki fejlesztéshez, amely kifejezetten a pecsenyecsikot és
arutejet el6allitd 16allomanyok komplex termelés-technolégidjanak kidolgozaséra iranyult.
Ezen tevékenységhez kapcsoloddan lehetdség adddott a kolosztrum- és a tejfehérje
Osszetétel ének vizsgdlatara, valamint atejfehérje genetikai variansok elemzésére.

Az utdbbi idében tobb kozleményben beszamoltak gazdasagi allatfajaink — elso-
sorban a szarvasmarha — egyes tejfehérjéinek genetikal variansairdl és azok kapcsola-tardl
a kiilonb6zd termelési tulajdonsagokkal (a tejfehérje genetikai variansok és a tej
mennyisége, a tg Osszetétele, vaamint a tefeldolgozas soran Iényeges technolégiai
tulajdonsagok kozotti Osszefliggésekrdl). Hazankban a kancatej fehérjefrakcidinak
finomszerkezetét poligkrilamid  gélelektroforézissd (PAGE) és  izoeektromos
fokuszdlassal (IEF) — tudomasunk szerint — senki sem vizsgélta, és e tekintetben a
nemzetkozi szakirodalom is igen hidnyos. Nem tudunk olyan kisérletrdl, ahol a
kancatgihez kevert tehéntgl kimutatasira a két fgj tejfehérje frakcidinak eektroforetikus
mobilitésdban, ill. az egyes fehérjefrakcidk izoelektromos pontjdban (pl) fennadlé
kiilonbségeket kihasznaltak volna. Fentiek miatt célul tiiztiik ki, hogy a hagyomanyos
modszereken til PAGE-sel és IEF-sal is vizsgdjuk a kancte fehérjefrakciodinak
finomszerkezetét. Az emult néhany évben ugyan tobb publikéciénk jelent meg a kancate)
Osszetételével kapcsolatban (Csapd et al., 1993a; 1993b; 1993c; 1994b; 1995; Csapd-Kiss
et al., 19944), de ezekben a kdzleményekben nem foglakoztunk a tejfenérjék genetikai
variansaival, ill. a fehérjefrakciok PAGE és |IEF modszerekkel végzett vizsgdatainak
eredményeivel. E modszerekkel végzett vizsgdataink sorén kovetkeztetni probaltunk az
esetleg meglévd genetikai variansokra, illetve a tehén és a kanca tejfehérjéinek frakcidiban
fenndllé kiilonbségeket felhaszndva mbdszert kivantunk kidolgozni a kancatghez kevert
tehéntg kimutatésara. Dolgozatunkban e vizsgdlatokrél szeretnénk beszamolni.

IRODALMI ATTEKINTES

Rouse és Ingram (1970) 36 poéni kolosztrum, illetve tgfminta dsszesfehérje valamint
immunglobulin tartalmat meghatarozva megallapitotta, hogy az ellés utani 3. 6rdig a
kolosztrum Osszesfehérje tartalma 10.6-25.0% kozétt, immunglobulin-G (IgG) tartalma
31.2-60 mg/cm?, immunglobulin-T (IgT) tartalma pedig 0.6-30 mg/cm® kozétt alakul.
McGuire et al. (1972) alé immunglobulin osztélyok és aosztélyok szétvalasztasét,
tulgjdonségait és frakcidit tanulményozva megdllapitottdk, hogy azok két csoportba
oszthatok. Ezek koziil az IgGa, IgGb, IgGe és IgG(T) tartozik az elsd csoportba, melyek
az IgG alosztalyainak tekintheték, mig a tobbiek (IgM, IgA, Al=aggregalddd
immunglobulinok) 6nallé osztdlyokat képeznek és a masodik csoportot képviselik. Az
egyes immunglobulin osztdyok egymastél vald szétvllasztasdra haszndlt ioncserés
oszlopkromatografiaval, illetve elektroforézissel meghatarozték az immunglobulinok
kémiai tulajdonsagait és molekulatdmegét. A kolosztrum és a tej Osszetételét a laktacio
1., 3., 16. és 182. napjén vizsgalva megd lapitjak, hogy a kolosztrumban az I1gG van jelen
legnagyobb mennyiségben. Az ellés utdn mennyisége fokozatosan csokken és mar az 5-
7. naptdl az IgA lesz jelen nagyobb koncentrécidban az atmeneti tejben, illetve tejben. A
tébbi immunglobulin csak kdzvetlenll az ellés utén van jelen nagyobb koncentracidban
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a tejben, ezt kdvetden mennyisége rohamosan csokken, és 10-15 nappal az ellés utan
mér a kimutathatdsag hatéra alé kerdl.

Ullrey et al. (1966), Fedotov és Akimbekov (1983) szerint a kolosztrum periddus a
kancand Iényegesen révidebb ideig tart, mint a tehénnél. A kolosztrum Osszetétele az
ellés utani 12. 6raig mutat lényeges eltérést a normalis tejtdl, az ellés utan 24-96 oraval
mér csak minimdlis a kiilénbség.

A kancatg kazeintartalmanak meghatarozasaval, finomabb szerkezetének és aminosav
Osszetétel ének megismerésével tobben foglakoztak (Storch, 1985; Lee és Kim, 1985). Visser
et al. (1982) a kancatej kazeintartalmat elemezték keményitd gélelektroforézissel, ill.
megdllapitottak a frakciok aminosavisszetételét, N- és C-termindis aminosavait, vaamint a
kazeinfrakciok viselkedését kiilonbdz6 enzimek hatasara. Chiofalo et al. (1983) kisérletikben
70 kiilonbozd koru és fajtaji kanca tejfehérjéinek polimorfizmusat tanulmanyoztak
keményitd gélelektroforézissel. Az egyedenként elvégzett analizis ered-ményeként
megallapitottak, hogy a kazeinek is és a savofehérjék is négy kiilonb6zd frakciora
kiilonithetdk el. A kazeinek esetében polimorfizmust csak a leggyorsabban mozgd frakcioban
tudtak kimutatni. Osszehasonlitva a kanca- és a tehéntg fehérjéinek elektroforetikus
mozgekonysagét, killonbségeket tudtak megallapitani a két fa kdzott. Lee és Kim (1985) a
szarvasmarha, a juh, a kecske és a 16 kisméretii kazein micellait vizsgalva azt az eredményt
kapta, hogy albtg kazein frakcidinak molekulatdbmege eltér amasik hdrom vizsgélt fa&ol.

A kancatej savofehérjéit — koszonhetden annak, hogy viselkedésiik és osszetételiik
nagyon hasonlé a tehéntej savofehérjéihez — ma mér elég jol ismerjik. A kolosztrum
periodust kovetéen a savofehérje 11-21%-at az immunglobulinok, 2-15%-at a
szérumalbumin, 26-50%-at az a-laktalbumin, 28-60%-at pedig a B-laktoglobulin teszi
ki. Az igen nagy eltérések egyrészt a fajtak kozotti kilonbségekkel, masrészt az
elektroforézissel torténd meghatarozas soran kapott savok azonositasanak hibajaval
magyarazhatok (Minieri és Intrieri, 1970; Sokhtaev, 1970; Duisembaev, 1973; Balbierz et
al.,1975; Senft és Meyer, 1980; Urbinisov et al., 1981; Ustinova et al., 1983). Fentieken
tdl tébbeknek sikertilt a savéfehérjék polimorfizmusat is kimutatni. Kingsbury és Gaunt
(1976) 353 kanca — mely 22 helyi fajtat képviselt — tejében a savifehérjék hetero-
genitasdt vizsgalva arra a megdllapitésra jutott, hogy az a-laktalbumin esetében hét
genetikai varianst lehet kimutatni. Annak ellenére, hogy a [-laktoglobulin
heterogenitésara vonatkozo vizsgdlataik eredménytelenek maradtak, vizsgdataikbol azt
az dtdénos kovetkeztetést vontédk le, hogy a tejfehérjék polimorfizmusa minden
allatfajnal altalanos (lehet), ¢és széleskorii vizsgalatokkal, nagyobb felbontasu,
érzékenyebb modszerekkel a polimorfizmusok el6fordulasat bizonyara ki lehet mutatni.

Bell et al. (1981) 713 kanca tejének savofehérjéit elemezték keményitd gélelektro-

forézissel. Az igy kapott els6 frakcio 5 genetikai varianst tartalmazott, melyeket A, B, C,
D, E-nek neveztek el. A masodik frakcio tekinthetd a f6 savofehérjének, amit [3-lakto-
globulinként azonositottak. A harmadik frakcid a szérumalbumin, a negyedik pedig az a-
laktalbumin és egy vaskotd fehérje (talan a transzferrin) keveréke, az 6todik frakcié pedig
egy vaskotd fehérjét tartalmaz, ami nagy valosziniiséggel a laktoferrin. A hatodik, katod
kozelébe futd frakcid a 16 lizozimot tartalmazta A szétvélasztéson és azonositason tdl
meghataroztak még a kiilonbozo frakciokhoz tartozo fehérjék aminosav Gsszetételét, és azt
hasonlitotték més dlatfajokéhoz.
Conti et al. (1984) egy B-laktoglobulinhoz hasonlé fehérjét mutattak ki 16tejbél, illetve
kolosztrumbdl immun-technikak segitségével. Megallapitottak elsddleges szerkezetét
(aminosav Osszetétel), ill. azt, hogy monomer alakban fordul el a tejben, és genetikai
polimorfizmust mutat.
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ANYAG ES MODSZER

A Kkisérleti legeldszakaszok kialakitasa

A kisérletek elvégzéséhez a PATE Kisérleti Uzemében alakitottuk ki a szilkséges targyi-
miszaki feltételeket. Eldkisérleteink alapjan szaraz mivelési viszonyok ko6zoétt 1 ha
gyeptertletet szamoltunk egy kanca és csikgjanak nyéri legeltetésére, igy — a kancak
szamanak figyelembevételével — egy harminchektaros legelszakaszt jeldltiink ki a
kisérlet céljara. A legeldt 0j-zélandi rendszerii keritéssel keritettiik be, a stabil keritéssel
korbevett legelon beliil az egyes legeldszakaszokat uj-zélandi rendszerti villanypasztorral
alakitottuk ki. A gyepteriiletet felllvetéssel felljitottuk, illetve Ujra telepitettik. Az
allatok folyamatos és zavartalan vizellatasa érdekében a legeldszakaszokra szinttartds
fagymentesitett Onitatokat épitettiink be.

A kancak takarmanyozasa és fejése

Sajat hidegvért kancaink kisérletbe allitasaval, majd vasarlassal végiil is 25 kanca — melyek
koziil 16 magyar hidegvért, 4 haflingi, 6 breton és 3 bouloni fajtaju volt — kolosztrumanak és
tejének Osszetételét hataroztuk meg. A kancakat tavasztol Oszig legeltettiik. A fejési
id@szakban, a legel6fii mellett kiegészitésként — kozvetlentil a fejés elott — 3 kg zabot kaptak.
Téli idészakban, az allatok a napi 3 kg-os széna- és 2 kg-os abrakadag mellett, étvagy szerint
fogyasztottak takarmanyszalmét.

A kancak fejését a kovetkezok szerint végeztiik. A legeldrdl a kancékat 6 dra kortil
behajtottuk az istdlldba, ahol mindegyik kancét — csikdjaval egylitt — 2 Oréra lekotottik. A
kancak fejését 9 orakor kezdtiik és a fejés els6 részét 11 ora koriil fejeztiik be. A fejés
folyaman a csikét elengedve hagytuk anyja mellett kdzlekedni, majd a fgés befegjeztével
Ujra lekotottik. A kancak mésodszori fejését negyed 12 koriil kezdtik, és fél 1-re fgeztik
be. A szabadon engedett csikt most mar nem kotottik Ujrale, hiszen a masodik fejés utan
— 1 ¢6ra koriil — a kancékat és a csikokat a legeldre hajtottuk, ahol azok ott tartdzkodtak a
kovetkezd nap reggel 6 oraig. A kancak fejését a Westfalia-Separator cégtdl vasarolt
fejogéppel végeztiik, melynek segitségével igyekeztiink a tdgyet teljes mértékben kifejni.

A kanca kolosztrum és tej dsszetétel ének megdllapitésara az ellés utan kozvetlendl,
majd az ellés utani 2. és 3. napon vettiink — kézi fejéssel — mintegy 80-100 cm®
kolosztrum mintat. Ezt kovetden a laktacid 5., 10., 30., 45. és 60. napjan tortént a
mintavétel a fejégéppel teljesen kifejt togy elegytejébdl. A mintdkat az analizisig
mélyhiitépultban taroltuk -25°C-on.

A tejfehérje analizise
A mélyhitott (-25°C) tejmintakat felolvasztottuk, egalizaltuk. Az dsszes fehérjetartalmat
Kjel-Foss gyorsnitrogén elemzdvel allapitottuk meg.

A kancatgj fehérjefrakcidinak finomszerkezetét poliakrilamid gélelektroforézissel,
illetdleg izoelektromos fokuszalassal vizsgaltuk.

A poliakrilamid gélelektroforézises elvalasztas (PAGE) olyan folyamat, amelyben a szeparalandd
komponensek — jelen esethen a fehérjefrakcidk — elektrolitoldattal telitett poliakrilamid gélben
(PAG), elektromos térerd hatasara kildonboz6 sebességgel vandorolva — festés utan szabad
szemmel is l&thatd mddon — elklildnilnek egymastdl. A PAG olyan térhalds szerkezetii polimer,
amelynek porusmérete tag hatarokon belil megvélaszthatd a polimer alkotédséban résztvev
akrilamid és az N,N-metil-bisz-akrilamid koncentracitjanak megvalasztasaval. igy ennek és a gél
mas egyéeb elényds tulajdonsaganak (kémiai stabilitas, indifferencia, anadszorpcio és elektromos
0zmozis hianya stb.) koszonhetéen a PAGE a korabbi elektroforetikus eljarasokhoz viszonyitva
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(pl. keményité elektroforézis) nagyobb feloldasi képességgel rendelkezik, ezzel a fehérjék
pontosabb azonositasat teszi lehetéve.

A PAGE-hez hasznalt konstans pH-ju puffer helyett izoelektromos fokuszalasnal (IEF) a két
elektrod kézott egy pH-gradienst hozunk létre. A pH-gradiensben az egyes fehérjék az elektromos
aram hatasara oda vandorolnak, ahol a pH az egyes molekulak izoelektromos pontjanak felel
meg. A fehérjék a gél azon pontjan fékuszalddnak, ahol a kézeg pH-értéke a fehérje pl-jével
azonos. Az izoelektromos fokuszalast egyenarammal végezziik olyan elektrolitban, amelyben a
pH az anddtol a katodig folyamatosan névekszik. A pH-gradiens az egész elektroforézis folyaman
stabilis.

Az dtaunk vizsgdt temintakrdl (kancatgy és Osszehasonlitésul tehéntg)) az
elektroforetogrammokat ~a  Mezdgazdasagi  Biotechnoldgiai ~ Kutatokdzpont
Allatbiotechnoldgiai  Intézete készitette. A tejmintékat a feldolgozds soran
centrifugllassal zsirtaanitottuk, majd liofilizAtuk. A mintafelvitelhez a zsirtalanitott,
liofilizalt tejbdl a megfeleld mintapufferrel 10 mg/ml-es higitas késziilt.

A PAGE legfontosabb parameéterei

Rendszer L. Az ay; és [-kazein vizsgdlatdhoz
Nativ PAGE (8%-0s gél, 4M ureatartalommal)

1I. Savofehérjék vizsgalatahoz
Nativ PAGE (14%-o0s gél, urea nélkiil)

Gélméret 80x100x1 mm

Késziilék Mighty Small 1. (Hoefer)

Futtatépuffer Tris-Glicin

Minta LiofilizAt sovény te] Minta higitas 10 mg/ml
Mintafelvitel médja |15-6s fésiis Felvitt mennyiség 4 pl/slot

Fixalas 12%-0s TCA Festés 0.15%-o0s SerraBlue G
Az IEF alapadatai

Rendszer CA-IEF (+10 mg glicin)

Gélméret 124x258x0.2 mm

Késziilék LKB-Multiphor Il. (Pharmacia)

Anédpuffer 0.5 M-0s H;PO, Katodpuffer 0.5 M-os NaOH
Minta Liofilizalt sovany tej |Minta higitas 10 mg/ml
Mintafelvitel médja |Szlirbpapir Felvitt mennyiség 11 pl/slot

Fixalas 12.5%-0s TCA Festés 0.15%-0s SerraBlue G

A retencios faktor (RF) meghatdrozdsa

afolt tavolséga a kiindulasi ponttdl (mm)

afront tavolsaga a kiindulasi ponttol (mm)

(Megjegyzés: a szovegben az RF értékeknek — a kdnnyebb kezelhetdség kedvéért — az
egész szdmra kerekitett 100-szoros szorzata szerepel.)
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EREDMENY ES ERTEKELES
A tejfehérjék genetikai variansai
A kanca tegfehérjék finomszerkezetének vizsgdatat az e ektroforetogrammok
elemzésével végeztik. Ennek soran az aldbbi megdllapitasra jutottunk. A savofehérjék
vizsgdlatakor haszndlt 14%-o0s, ureamentes, nativ PAGE-rendszerben nyolc, egyméstdl
j0l elkiilonithetd savofehérje komponenst talaltunk (1. dbra).

1. abra

A kancatej fehérjefrakcioi (14% nativ PAGE)

w=t = LullluuWdH ik
~={ _ HgEHHR HEEHEE

o-LaB

B-LgD : O RNV VY
f-LgB +——— omm
B-LgA -— =

(-

LX)

E_(T'

T e e e —
[e—— ] “

e
—

(I

Il

—
Tehén(1) Kanca(2) -

Figure 1: Protein fractions of mare's milk (14% native PAGE)

Cow(1), Mare(2)

A 18 minta mindegyike tartalmazta az els6 harom csikhoz tartozé fehérjefrakciot,
melyek a kontroll tehéntejminta a-laktoglobulin B és (-laktoglobulin D genetikai
variansai k6z¢ esnek, retencios faktor értékiik (RF) 64 az elsd, 68 a masodik és 70 a
harmadik csik esetében. Annak ellenére, hogy denzitogram nem késziilt az
elektroforetogrammokrdl, a fotdkon szerepld fehérjecsikok vastagsaga €s tonusa alapjan
bizonyossa tehetd, hogy a savofehérje komponensek koziil a masodik csikhoz tartozéd
fehérje (valoszinileg B-lakto-globulin) fordul el6 a legnagyobb koncentracidban. A
tovabbi, 4-8. csikhoz tartoz6 savban a fehérjefrakciok megoszlasa mér valtozatosabb
képet mutat (Id. az aldbbi Ossze-dlitast). A 4-8. csikhoz tartozé fehérjekomponensek
koziil a legtobbszor eldforduld 7. csik (fehérje) nem szerepel az §sszes mintaban
(gyakorisaga 16, mintak szama 18). Az emlitett savban fellelhetd 5 fehérjekomponens
koziil az egyes tejmintak alkotasaban — vizsgalatunk szerint — csupan maximum kettd
vesz részt. Ez megerdsiti azt a feltétele-zésiinket, hogy ezen savofehérje komponensek
kozott kiilonbozo genetikai variansok talalhatok.



Acta Agr. Kapos. Vol 3 No 1

Mintak A mintaban el6fordulé fehérjekomponensek
gyakorisaga retencids faktor értéke

8 RF: 64/68/70 és RF: 93/89

6 RF: 64/68/70 és RF: 100/93

1 RF: 64/68/70 és RF: 100/80

1 RF: 64/68/70 és RF: 93/80

1 RF: 64/68/70 és RF: 93

1 RF: 64/68/70 és RF: 86

Az ag-kazeinek és a [(-kazeinek vizsgdata ureatartalm(, 8%-os nativ. PAGE
rendszerben tortént. E modszerrel 18 kancate) mintaban dsszesen 16 fehérje komponenst
sikeriilt elkiiloniteni egymastol, amely egyértelmiien a genetikai polimorfizmus
meglétére hivja fel a figyelmet. A B-kazeinek esetében a két legintenzivebb ténusi —
legnagyobb koncentracigju — fehérjekomponens a kontroll tehéntgj minta B-kazein C és
B-kazein A frakcidi kozott fogla helyet. A tobbi B-kazein varians nagyon kozel
helyezkedik € hozzgjuk, s ez arra utal, hogy pontosabb, érzékenyebb rendszerben
tovébbi elkilonités volna lehetséges. A B-kazein variansok retencids faktor értékét
vizsgdlva nem taldtunk eltérést atejminték kozott.

2. abra
A tehén és kancatej fehérje frakcioi
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Figure 2: Protein fractions of cow's and mare's milk

Cow(1), Mare(2)
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Az ag-kazeinek nagyobb elektroforetikus mobilitasuk folytan jobban ehatarol dtak
egymastol, mint a [-kazeinek. Megfigyelésiink aapjan mintegy hat kilondlé
fehérjefrakcio fedi le ezt a sivot, igazolva a genetika variancia fennallasét. Ot mintéban
talalkoztunk eltérd helyzetli fehérjekomponensekkel. Ezek koziil harom esetben figyeltiink
meg egy fehéjét (RF:. 79), amely mas mintakban nem szerepelt. Két esetben nem
tartamazta a teminta az RF: 89 értékhez tartozd fehérjét, amellett, hogy — a tobbi mint&ol
ugyancsak eltérd modon — az RF: 72 értékkel jelzett helyen fehérjecsikot talaltunk.

A tehéntej kimutatisa kancatejben

Az izodektromos fokuszaldssal (2. és 3. dbra) a kanca- és tehéntejrol késziilt elektroforeto-
grammokat dsszehasonlitva feltiing a két allatfaj fehérje-szerkezetének kiilonbsége, amely
legmarkansabban a tehéntg ag-kazein komponenseinek helyzetével (RF: 95), vdamint
azok intenziv tonusaval szemléltethetd. A kancatej ugyanezen a helyen nem tartalmaz
fehérje-komponenseket, tehdt ha a vizsgélatunkkal azonos korilmények kozott végzett |EF
soran a kancatej mintdban olyan fehérjék fordulnak eld, amelyek retencios faktora 95,
akkor biztosan allithatjuk, hogy a kancatejet mas, vélhet6leg tehéntejjel elegyitették. Ha az
elektroforetogrammrol  denzitogrammot ~ készitlink,  akkor  kontroll  tgminték
felhasznalésaval az elegyités mennyisegi aranyairais kovetkeztetni tudunk.

3. abra

A kancatejhez kevert tehéntej kimutatasa

|
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tehéntei (2)

Figure 3: Identification of cow's milk mixed into mare's milk

Mare's milk(1), Mare's milk + cow's milk(2), Cow's milk(3)
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Comparative study for adjusting scrotal circumference
(s.c.) in Charolais and Hungarian Simmental young bulls

J. Tézsér', M. Mézes?, L. Alfoldi’

G6dol1s University of Agriculture, *Institute of Animal Husbandry and Department of Nutrition, God116 H-2103, Pater K. u. 1.
ABSTRACT

This study was conducted to compare two different methods for calculating the scrotal
circumference (ASC, ASC,) adjusted to 365 days of age at the end of the self
performance test under different conditions. Charolais and Hungarian Simmental young
breeding bulls (farm A: n=40; station B: n=80) were investigated in this study. The
scrotal circumference (S.C.) of young bulls was measured at the widest part of the
scrotum at the end of the test (Charolais: S.C.=37.8 cm; Hungarian Simmental:
S.C.=37.7 cm). The differences between the results as calculated using method I (ASC)
and method II (ASC,) were as follows: Charolais: -1.3 cm, P<0.001; Hungarian
Simmental: +1.1 cm, P<0.001. It would seem that the two methods tested for calculating
adjusted scrotal circumference produced very different results. High positive
correlations were calculated (r=0.92-0.99) between measured S.C. and the two adjusted
scrotal circumferences (ASC; and ASC, ). The results of the present study suggest that
both method I (ASC;) and method II (ASC) can be used by breeders in the calculation
of adjusted scrotal circumference. The S.C. of bulls seems generally to be related to live
weight and age of bulls, therefore, breeders are recommended to use method I (ASC)).
(Keywords: beef bull, scrotal circumference, selection)

OSSZEFOGLALAS

Médszertani tanulmany charolais és magyartarka bikak
herekérméretének (s.c.) korrigalasara
Tézsér' J., Mézes” M., Alfoldi* L.

*Agréartudoményi Egyetem, Allattenyésztési Intézet,*Takarméanyozéstani Tanszék Godolls, 2103 Pater K. u.1.

A tanulmany célja a korrigadlt herekorméret két szamitasi modszerének Osszehasonlitdsa
a kiilonbozd feltételek mellett folyo sajdtteljesitmeny-vizsgalat végen charolais (A:
tizemi, n=40) és magyartarka (B: kozponti, n=80) bikdk esetében. A novendékbikdk
herekdrmeretét a szkrotum legszélesebb részén mérve a vizsgalat végen mértiik meg
(charolais: S.C.=37,8 cm; magyartarka: S.C.=37,7 cm). Az I és a Il. madsodik
korrigaldsi eljaras dtlageredményei kozott az alabbi eltéréseket tapasztaltuk: charolais:
-1,3 e¢m, P<0,001; magyartarka: +1,1 cm, P<0,001. Ugy tinik tehdt, hogy a két
korrigaldsi modszer nagyon kiilonbozé eredmenyt adhat. Az eredeti és a korrigalt
herekormeret értékek kozott szoros (r=0,92-0,99) osszefiiggést taldaltunk. Az eredmények
arra is utalnak, hogy a tenyészték a herekorméretek korrigdlasdara mindkét modszert
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hasznalhatjak. A bikdk herekormérete (fejlettsége) dltalaban dOsszefiiggésben van az
életkorral és az élésullyal, ezért a tenyésztoknek az I modszer alkalmazasat
Javasolhatjuk.

(Kulcsszavak: husfajtgju bika, herekérméret, szelekciod)

INTRODUCTION

Scrotal circumference (S.C.) of young bulls is a potentially useful indicator of
reproductive potential in beef cattle. S.C. has been shown to correlate positively with
total sperm production (Hahn et al., 1969; Coulter and Foote, 1979; Laszczka and
Wierzbowski, 1984; Belloir et al., 1984; Zhang et al., 1993; Gdbor et al., 1997) and with
the quality of sperm (Brinks et al., 1978; Knights et al., 1984; Gipson et al., 1987,
Temblador and Gonzalez, 1988; Polupan 1994), but negatively with age at puberty
(Brinks et al., 1978; King et al., 1983; Vargas et al., 1997). S.C. has been found to be
correlated positively with the age at puberty in daughters (Moser et al, 1996),
pregnancy rates, age at first breeding and age at first calving in females (Toelle and
Robinson, 1985; Lunstra, 1985; Smith et al., 1987).

In most of the previous reports the heritability estimated for S.C. ranged between
0.4 and 0.7 (Coulter and Keller, 1979; Neely et al., 1982; Latimer et al., 1982; Lunstra
et al., 1985; Lunstra et al., 1988; Kriese et al., 1991; Gregory et al., 1995; Keeton et al.,
1996; Shepard et al., 1996).

If the S.C. in yearling bulls is used as a selection criterion, attention should be paid
to adjustments to account for differencesin age (Bell et al., 1996) and age of dam (Kress
et al., 1996) among bulls.

The following adjustment formulais generally used in the USA (Lunstra et al., 1985):
Adjusted S.C.=((linear regression coefficient)x(365-actual age of bull in days)+(actual
S.C.))+age of dam adjustment

Some linear regression coefficients (b) for S.C. (Hereford, n=4233, b=0.026
cm/day; Hereford and Angus, n=779, b=0.024 cm/day; Limousin, n=222, b=0.026
cm/day; Charolais, n=197, b=0.013 cm/day; Simmental, n=238, b=0.034 cm/day; 12
breed, n=3094, b=0.032 cm/day) were demonstrated by Lunstra et al. (1985); Bourdon
and Brinks (1986) and Smith et al. (1987). In 1996, the linear regression coefficient
(b=0.0312 cm/day) for S.C., based on 50,672 Angus yearling bulls, was proposed by
Wilson (1996). In this case the average S.C. was just over 36 cm and extreme values
ranged between a low of 21 cm and a high of 50 cm. It is very interesting that the
standard deviation of this Angus population was just over 3 cm.

In Hungary, Tdzsér et al. (1993) reported some linear regression coefficients for
age (n=51, b=0.028 cm/day; n=50, b=0.050 cm/day) and live weight (n=51, b=0.039
cm/kg; n=52, b=0.032 cm/kg) in Charolais bull calves of 6-7 months of age. The
adjustment of scrotal circumference for age and live weight in Charolais bulls of 12-14
months of age has already been calculated by Tézsér et al. (1995). The linear regression
coefficient for Hungarian Simmental young breeding bulls for age (n=40, b=0.036
cm/day) has also been reported (76zsér et al. 1992).

Pratt et al. (1991) compared two methods (simple method and method of
regression analysis) for adjusting scrotal circumference to 365 days of age and found
that overall means calculated for each method were not different between the two sets of
data.
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The present study was conducted to compare results for two different methods for
calculating the adjusted scrotal circumference to 365 days of age in Charolais and
Hungarian Simmental young bulls at the end of the self performance test, under farm
conditions and in a central self performance test station.

MATERIALS AND METHODS

Young Charolais and Hungarian Simmental breeding bulls (farm A: n=40; station B:
n=80) were investigated in this study. The young Charolais bulls were kept in a loose
housing system, in small groups, and were fed a diet based on corn silage and
concentrate. In contrast the young Hungarian Simmental breeding bulls were kept
individually in cubicle housing, and were fed a diet based on ad libitum concentrate and
on rationed corn silage and grass hay.

The scrotal circumference of young bulls was measured using a centimetre band at
the beginning and at the end of the test, at the widest part of the scrotum (Taylor, 1984).

The adjustment of scrotal circumference was calculated by two different methods,
asfollows:

- method | (ASC,) according to 76zsér et al. (1995):
ASC;=SCy+(by x(AAGE-AGE;))+(b2x(W-AW)),
where:
ASC,=adjusted scrotal circumference, cm
SC,=measured scrotal circumference at the end of the test, cm
AAGE=average age of bulls at the end of the tet, days
AGE,=actual age of bulls at the end of the test, days
b,=adjustment factor for age, cm/days of age (Charolais: -0.014 cm/day; Hungarian
Simmental: 0.033 cm/day)
W,=actual live weight of bulls, kg
AW=average live weight of bulls at the end of the test, kg
b,=adjustment factor for live weight, cm/kg (Charolais: -0.003 cm/kg; Hungarian
Simmental: 0.018 crm/kg)

- method Il (ASC,) according to Lunstra et al. (1985):
ASCZZSC2+b1X(365'AGE2),
where:
ASC,=adjusted scrotal circumference, cm
SC,=measured scrotal circumference at the end of the test, cm
365=constant for age of bulls, days
AGE2=actual age of bulls at the end of the test, days
bl=adjustment factor for age, cm/days of age (Charolais. -0.014 cm/day; Hungarian
Simmental: 0.033 cm/day)

To describe the relationships between measured (S.C.) and adjusted (ASC; and ASC,)
scrotal circumference, the method of linear analysis of regression (one-variable) and
correlation was used (Snedecor and Cochran, 1976). The differences between the means
compared were determined by paired Student t-test.
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RESULTS AND DISCUSSION

The average values for age, live weight and scrotal circumference of young Charolais
and Hungarian Simmental bulls are summarised in Table 1.

Table 1

Age, live weight and scrotal circumference of young Charolais and Hungarian
Simmental bulls at the end of the test (mean+S.D.)

Fam A (2 Stetion B (3
Parameter (1) (Charola(is; (Hungarian Si m(m)ental)
Number of bulls (4) 40 80
Age (days) (5) 463+37.80 397+21,57
Live weight (kg) (6) 602+54.23 560+72.47
Scrotal circumference (cm) (7) 37.8+2.66 37.7£2.54

1. tablazat: Charolais és magyartarka névendékbikak életkora, éldtomege és
herekdrmeérete (dtlag és szoras) a sajdtteljesitmény-vizsgalat végen

T ulajdon;dgok(]), Uzemi vizsgalat(2), Kozponti vizsgdlat(3), Egyedszdam(4), Eletkor,
nap(5), Elétomeg, kg(6), Herekorméret, cm(7)

The measured S.C. for Charolais and Hungarian Simmental bulls at the end of test was
similar to findings published by de Rose et al. (1988), Schramm et al. (1989) and Tdzsér
et al. (1996). The minimum scrotal circumferences (32 cm) for Charolais and Simmental
bulls of 12-14 months of age were reported by Coulter (1986). So, the objective of
breeders should be to select superior bulls, not those barely adequate.

The results for the two different methods for calculating scrotal circumference
adjusted to 365 days of age are shown in Table 2.

Table 2

Mean and standard deviation for adjusted scrotal circumferences of young
Charolais and Hungarian Simmental bulls by two different methods

Fam A (2) Station B (3)
Parameter (1) (Charolais) (Hungarian Simmental)
Number of bulls (4) 40 80
Adjusted scrotal circumference 1 (cm) ASC, (5) 37.8£2.61 37.7£3.27
Adjusted scrotal circumference 2 (cm) ASC,(6) 39.1+2.61 36.6£2.44

2. tablazat: Charolais és magyartarka novendekbikdk korrigalt herekormeéretének dtlag
és szoras ertékei, két kiilonbozé modszerrel

Tulajdonsdgok(1), Uzemi vizsgdlat(2), Kozponti vizsgalat(3), Egyedszam(4), Korrigalt
herekormeret 1, cm(5), Korrigdlt herekérméret 2, cm(6)

Method | (ASC,;) for adjusted S.C. produced mean values identical to those obtained
without adjustment, but the values of standard deviation were different in the Hungarian
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Simmental breed (2.54 vs. 3.27). The two values of standard deviation (2.66 vs. 2.61)
were identical in the Charolais bulls.

For both breeds the results of the t-test showed that the differences between the
means of the measured values and SC, were statistically different at P<0.001 level of
significance. The differences between the results as calculated using method | (ASC,)
and method Il (ASC;) were as follows: Charolais: -1.3 cm, P<0.001; Hungarian
Simmental: +1.1 cm, P<0.001). It would seem that the two methods tested for
calculating adjusted scrotal circumference produced very different results. These results
were the opposite to those obtained by Pratt et al. (1989).

Altought in the present study high positive correlations were calculated (r=0.92-
0.99) between measured S.C. and the two adjusted scrotal circumferences (ASC,; and
ASC,) it is possible to account for these correlation coefficients by the procedures of
adjustment (Table 3). The correlation values (r) for SC; and SC, varied between 0.94
and 0.99 (P<0.001).

Table 3

Correlation coefficients (r) between measured (S.C.) and the two adjusted scrotal
circumferences (ASC; and ASC,)

Herd and number of bulls (1) Traits (4) S.C. (5) (cm) ASC, (6) (cm)
FamA (2) ASC, (cm) (6) 0.99* -
(Charolais)

n=40 ASC,(cm) (7) 0.98* 0.99*
Station B (3) ASC, (cm) (6) 0.92* -
(Hungarian Simmental)
n=80 ASC,(cm) (7) 0.96* 0.94*

Abbreviations (Roviditések): S.C.. actual scrotal circumference (mért herekorméret)
ASC; and ASC,: adjusted scrotal circumference (korrigalt herekérméret)
Level of significance (Szignifikancia szint): * P<0.001

3. tablazat: A mért és a két korrigalt herekorméret kozotti korreldacios egyiitthatok

Allomdny és egyedszam(1), Uzemi vizsgalat(2), Kozponti vizsgdlat(3), Tulajdonsdgok(4),
Herekormeret, cm(5), Korrigalt herekérmeéret 1, cm(6), Korrigdlt herekormeret 2, cm(7)

The results of the present study suggest that both method | (ASC;) and method 11
(ASC,) can be used by breeders in the calculation of adjusted scrotal circumference. The
S.C. of bulls seems generally to be related to live weight and age of bulls; therefore,
breeders are recommended to use method | (ASC,).

The following conclusions can be drawn from this study:

— To assess the reproductive status, the scrotal circumference of young beef bulls can
be measured and adjusted to 365 days of age or age and live weight using a type of
adjustment formula.

— The use of different calculations for adjusted scrotal circumference can give very
different results.

- Thisinvestigation needs to be repeated and corroborated with new samples for beef
bulls.
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The relationship between life performance
and productivity in breeding sows
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ABSTRACT

Due to high proportions of early culling few sows reach the age most favourable with
respect to reproduction. However, outstanding results for performance in relation to
reproduction biology, attained over a long life span, verify that the constitutional stability
of older animals surpasses that of younger ones culled at an earlier stage; this can be
demonstrated quantitatively in terms of life performance parameters. In this study the
authors analysed the individual animals of the Keszthely breeding stock of Hungarian
Large White sows. The animals were kept at the farm between 1985 and 1994. Data for
768 sows, their 2660 farrowings and the 26,723 piglets resulting were analysed. The
findings of the examinations showed that the parameters for the 1" farrowing remained far
behind the performance results for the subsequent farrowings, in which higher levels were
maintained for longer periods. Decline in the reproduction performances of sows was
observed to commence after the 7" or 8" farrowing. The parameters determined (sow age
per piglet and piglet weight increase per sow life-day) provide an accurate reflection of
sow life performance, and are suitable for use in quality classification for the purposes of
complex assessment of the constitutional stability of sows.

(Keywords: life performance, longevity, Hungarian Large White, farrowing, piglet)

OSSZEFOGLALAS

Tenyészsertések életteljesitménye és a produktivitas kapcsolata

Csornyel Z., Kovéacs J.
Pannon Agrartudomanyi Egyetem, Georgikon Mezdgazdasagtudomanyi Kar, Keszthely, 8360 Deak F. u. 16.

A nagyardnyu korai selejtezés miatt, kevés koca éri el a reprodukcio szempontjabdl ked-vezd
életkort, pedig a hosszii élettartam alatti kivdlo szaporoddsbiologiai teljesitmények igazoljdk,
hogy az idbsebb dllatok szervezeti szildardsaga meghaladja a koran selejtezésre keriiltekét. Ez
a komplex életteljesitmény mutatoival is szamszeriisithetd. Vizsgdlatainkban a keszthelyi
magyar nagyfehér hussertés torzstenyészet egyedeinek termelését elemeztiik. Az dllatok 1986
és 1994 kozott tartozkodtak a torzstelepen. 768 koca 2660 ellése és az ebbdl sziiletett 26723
malac keriilt értekelésre. A vizsgalati eredmeények kimutattak, hogy az elsé ellések mutatoi
joval alatta maradnak az ezt kovets tartosabb, magasabb szintii teljesitménynek. A kocdk
reprodukcios teljesitmenyeiben a hanyatlas a 7., 8. ellést6l kezdve indul meg. Az dltalunk
kidolgozott mutatok- az egy malacra juto kocaéletkor és az egy koca életnapra esé malac
sulygyarapodds-, hiien fejezik ki a kocdk reprodukcios életteljesitményét és alkalmasak a
mindsitésben azok szervezeti szildrdsdaganak komplex értékelésere.

(Kulcsszavak: éetteljesitmény, éettartam, magyar nagyfehér hlssertés, fialas, malac)
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INTRODUCTION

The various parameters for sows (relating to reproduction and life performance) are, in
practice, not adequately examined or evaluated in Hungarian pig production. There is no
appropriate care applied in the process of replacement. As a consequence of early large
scale culling, few sows reach the optimal age with respect to reproduction. Thus, in pig
production in Hungary the potential life performance of sows is not utilised to the full.
Some production systems attain a high level with respect to solving the issue of sow
supply; however, the costs involved in these constitute a considerable burden on the
supply of replacement stock. Such systems attach great importance to evaluation of life
performance. On consideration of the practices involved in classic pig breeding, within
the framework of pure-blood breeding, it can be observed that long-term high levels of
sow life performance have always been highly valued. With a view to the fact that
among sows certain individuals achieve very high performance throughout their lives,
the authors investigated how life performance varies where sows are used for different
lengths of time. Excellent values for parameters relating to reproduction biology at the
same time verify that older animals have a more robust constitution than those culled at
an earlier age; these traits can be converted into numerical values by means of complex
life performance parameters. As the majority of the pig population is kept on small-scale
farms and not in large agricultural concerns, a particular concern may be that sow supply
should not entail expenses occurring too frequently, or of excessively high amounts, in
order that more efficient use can be made of the biological potential of sows within the
scope of reproduction.

The production of the first litter of a sow usually involves 75% of her genetic
capacity. Her maximum level of milk production is generally reached at the 3¢
farrowing; this remains relatively constant until the 5", after which it begins to decrease
(Kovdcs, 1985; Kovdcs and Rajnai, 1987). However, even at their 8" or 9" farrowing
sows can still produce the number of piglets produced in their first litter. Csdornyei
(1996) found that the 3“ and 5™ farrowings were the most successful with respect to
performance. Zschorlich (1989) and later Zschorlich and Langhammer (1989) also
confirmed that older sows show better litter rearing ability than younger ones, so with
litters of equal size larger increases in body weight are observed in the piglets of older
sows during the suckling period. According to Franz (1989), litter size increases up to
the 5™ farrowing and then begins to decrease. This author demonstrated a correlation
between the age of the sow and the time of weaning: piglets produced by younger sows
weighed on average 0.47 kg less at weaning than those of older sows.

MATERIALS AND METHODS

In these investigations the authors analysed the production of specimen animals from the
breeding stock of the Keszthely variety of the Hungarian Large White. The animals were
kept this pig breeding site between 1986 and 1994. The anaysis included 2660 litters
produced by 768 sows. a total of 26,723 piglets. During the study the animals were
grouped according to order of hirth, to enable the authors to establish how the litter rearing
capacity and prenatal progeny development capacity of sows of different age groups
varied. Litter size at birth and at the age of 21 days was examined, as was individual
weight and litter weight on the same dates. The authors also analysed how change in the
age of the sow influenced the number of stillborn piglets produced and the weight of these;
mortality during the suckling period was aso studied. Finally, examination of the two new
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parameters formulated beforehand in this department was performed; this enabled
assessment of both litter and prenatal progeny devel opment capacity to be accomplished on
consideration of the age of the sow. One of these parameters was the number of days of life
of the sow per piglet, calculated by dividing the age of the sow (the number of days of her
life so far) by the number of piglets born dive. Piglet rearing capacity (milking ability) in
relation to the age of the sow isthe daily weight increase of the piglets per day of life of the
sow, determined by dividing the total weight at 21 days of al the piglets reared by one sow
by the number of days of the life of the sow so far.

Data processing was performed by means of mathematics and statistics software
(MS Excel and Statistica). Variance analysis was used for the purpose of analysing the
changes occurring in each litter with respect to the various parameters studied.

RESULTS AND DISCUSSION

On the basis of the parameters outlined above it was ascertained that the performance of
the sows reflected the natural biological trend (Figures 1-4). These tables show the mean
values obtained; distribution and dispersion values are given in Table 1. Mean litter size
proved one piglet higher at the 4™ farrowing than at the first. There was a steady increasein
litter size from the 1% farrowing to the 4". From the 4™ to the 9" farrowing, however, in
contrast with the earlier increasing tendency, a decrease in litter size was observed. Litter
weight at birth, which indicates shows the prenata progeny development capacity of the
sow, showed an identical tendency to the litter size parameter up to the 7" farrowing.

Figure 1

Number of piglets born and reared, according to forrowing order
in the Hungarian Large White sows

11—+ OLitter size of birth (3)
W Litter size at 21 days (4)

No. of pigs (1)
[ee]

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Number of farrowings (2)

1. abra: A sziiletett és a felnevelt malacok szama a magyar nagyfehér hussertés kocak
ellési sorrendje szerint

Malacok szama(l), Fialdasok szama(2), Sziiletési alomnépesség(3), 21 napos alom-
népesség(4)
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Figure 2

Average weight of piglets born and reared, according to farrowing order
in the Hungarian Large White sows

[ Litter weight at birth (1)

—m— Litter weight at 21 days (3)
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Number of farrowings (2)

2. dbra: A sziiletett és a felnevelt malacok dtlagos alomsulya a magyar nagyfehér
hussertés kocak ellési sorrendje szerint

Sziiletési alomsuly(1), Fialasok szama(2), 21 napos alomsiily(3)

Figure 3
Number of piglets born dead; their total weight per litter,
according to forrowing order in the Hungarian Large White sows
3¢ 16
[ Number of dead piglets (3)

3L === Weight of dead piglets per litter (4) 1s
2 + 4
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Number of farrowings (2)

3. dbra: A holtan sziiletett malacok szama és azok almonkénti dsszsilya a magyar
nagyfehér hussertés kocdk ellési sorrendje szerint

Db/alom(1), Fialdsok szama(2), Holt malacok szama(3), Holt malacok almonkénti osszsulya(4)
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Figure 4

Piglet mortality in the suckling period, according to forrowing order
in the Hungarian Large White sows

18 +

12 +

Mortality (1) (%)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Number of farrowings (2)

4. abra: A szoposkori elhulldsok aranya a magyar nagyfehér hussertés kocdk ellési
sorrendje szerint

Elhullas(1), Fialdasok szama(2)
Table 1
Maternal development and piglet rairing capacity, and the dispersal values of the new

parameters formulated by this research team: number of days of life of sow per piglet and
piglet weight increase per day of life of sow, according to the farrowing order of the sows

Farrowing number (1) 123 4/5/6|7 8[9/[10/11/12/13|14|15
Litter size at birth (2) 26/27/28/26/28/2.7/28/26/2.7/34/28/15/25/35|28
Litter size at 21 days (3) 22/19| 2 |18/21/19/19|21|21|24|2.7/1.0/0.6/4.2|2.8

Ee?i'ijr(’g”a“ty during Suckling |4 619711310517 15 1.4 1.7 1.4 1.7 1.4/ 07 1.0 0.6 1.4
Number of piglets born dead (5) | 1.3 1.4 1.4/ 1.5 1.3/ 1.9/ 2.1/ 1.8/ 1.9 1.5 0.7 0.8/ 1.0 10| 2.1
Total of dead piglets per litter (6) |1.2{1.2/1.5/1.4/1.3/1.9/1.7 16/19/1.7/05/0.3|1.2/1.3

Weight at birth (7) 11101110 1.0/1.1/1.1 1.2 09 1.1 09 0.8/ 1.0 1.1 1.0
Weight at 21 days (8) 11.810.711.310.911.511.9 9.9 11.111.2 9.5 14.3 6.5 10.010.3 4.0
Days of life of sow per piglet (9) 17.013.0 9.6 3.0 2.7 2.3/ 20/ 1.9 1.9 20 18 1.1 1.3 1.7, 0.0

Piglet weight increase per day of g o5 7156 236,034 573.434.330.226.721.227.735.034.119.121.2
life of sow (10)

1. tablazat: A vizsgadlt vehem- és malacneveldképesség mutatok, valamint az dltalunk
kidolgozott egy malacra juto kocaéletnap és a koca életnapra esé malac sulygyarapodds
szoras ertekei a kocdk ellési sorrendje szerinti megosztdsban

Fialdasok szama(l), Sziiletési alomnépesség(2), 21 napos alomnépesség(3), Szoposkori
elhulldas(4), Holtan sziiletett malacok szama(5), Holt malacok almonkénti Osszsulya(6),
Sziiletési suly(7), 21 napos suly(8), 1 malacra esé kocaéletnap(9), Koca életnapra esé
malac sulygyarapodds(10)
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The number of stillborn piglets produced remained practically the same until the 5"
farrowing, subsequently showing a rising tendency. A similar tendency was observed
with respect to the total weight of stillborn piglets per litter. It is evident from the data
that, in genera, in the case of older sows fewer piglets per litter were stillborn; however,
the highest number of stillborn piglets per litter was observed at the 16™ farrowing.

On examination of the piglet rearing capacity of the sows in relation to their age it
can be ascertained that at the first farrowing total piglet loss amounted to 16%; this had
decreased to 10.5% in the sows farrowing for the 5" time. At subsequent farrowings
there was a steady increase in suckling piglet loss. At the 8" farrowing 20% loss
occurred.

With respect to litter weight at the age of 21 days it was established that between
the 2™ and the 7™ farrowings the milking capacity of the sows was the same as at the
first farrowing, but after this there was a significant decrease with advancing age of the
SOWS.

The results of significance analysis are summarised in Table 2. This demonstrates
which parameters showed significant difference between farrowings.

Table 2

Significant differences between the farrowings based on the data
for seven parameters relating to prenatal development and piglet rairing
in Hungarian Large White sow reproduction

No. of farrowing (1) 3 4 5 6 7 8 9 10 11 12 13 14 15

1
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[
'
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2. tablazat: Az egyes ellések eredményei kozotti szignifikans eltérések szama hét vehem-
és malacnevelési mutato alapjan magyar nagyfehér hussertés kocdk reprodukciojaban

Fialasok szama(1)

The data obtained indicate that the parameters for the first farrowing were significantly
different from those of later farrowings; this was also true of the 2™ farrowing, while the
differences shown by the 3-6™ farrowings proved less significant; that is, by that time
the level of performance attained had become stable. It was observed that by the time of
the 7" and 8" farrowings the decline in performance had, as can be seen in the tables,
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reached a significant degree, while the results for the subsequent farrowings showed no
substantial difference from the others, despite significant fluctuation. It is true, however,
that this information should not be relied upon greatly for the purpose of deciding
whether to keep in production any sows still yielding good production results: little other
relevant information is available, as few farrowings occur in sows of such age.

Figure 5

Number of days of life of sow per piglet and piglet weight increase per day
of life of sow in correlation with the number of farrowings of the HLW sows
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5. dbra: Az egy malacra juto kocaéletnapok szama és a koca életnapra esé malac
sulygyarapoddas MNF kocdk ellésszama szerinti megosztasban

Nap/malac(1), Fialdsok szama(2), g/ap(3), Eletnap/malac(4), Silygyarapodds/életap(5)

Figure 5 shows the values obtained for the two new parameters: sow days of life per
piglet and piglet weight increase per sow days of life. Both on the level of a whole
population and on that of individuals, from the aspect of life performance it is favourable
if these parameters stabilise at the given level after the 3 and 4" farrowings. This
indicates that sows should produce litters at regular intervals, and should be capable of
rearing the same high number of piglets from their consecutive farrowings. The new
table produced to show steady life performance is worthy of note, as it expressly shows
the well-balanced nature of life performance results. The parameters recommended for
adoption by the authors showed an improving trend up to the 7" farrowing, at which
point they reached a certain level at which they stabilised. Sows capable of attaining
such excellent performance results possess such biological potential as to verify their
outstanding constitution.

With respect to the importance of protecting animals from the stresses to which
they are exposed during reproduction, this complex assessment of constitutional stability
can provide a good guideline for the evaluation of animals. The use of these parameters
in the evaluation of sow life performance could prove much more efficient than the
summarised SzFTV indices presently used, and even preferable to modern BLUP
methods, which do not devote adequate attention to the farrowing interval.
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CONCLUSIONS

With respect to sow reproduction justification for the need for detailed assessment of
reproduction parameters is supported by changes in performance results dependent upon
the order of farrowings.

Besides consideration of the mechanical population average, detailed analysis of
accumulative parameters is also important, particularly in improvement; that is,
collective analysis of life performance data is an expedient procedure.

Consistent life reproduction performance enables numerical representation of
animal constitution to be accomplished.
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ho), illetve tovabbi harom iddszakbol (1997. 11-12. ho; 1998. 05. ho; 1998. 09-10. ho)
szarmazo 3-3 hét adatait értekelték ki. Megallapitottak, hogy Magyarorszagon a
(S)EUROP mindsito rendszer bevezetése utdn a mindség alapjan felvdsdrolt sertések
ardnya az 0sszes vdgott sertés létszamahoz viszonyitva folyamatosan emelkedett.
Kimutattak, hogy a kiilonbozd mindségi osztdlyokba tartozo vagosertések felvdasarlasi
arai a kezdeti idoszakban még - viszonylag - széles savban helyezkedtek el, azaz az
eltéré vagomindséget a vagohidak nagyobb drkiilonbséggel honordltak. Ez a kedvezd
drarany az idd eldrehaladtaval Osszesziikiilt. Napjainkban ismét  kifejezettebb
ardifferencidalodds tapasztalhato. A szerzék arra a kovetkeztetésre jutottak, hogy a
felvasarlasi araranyok kedvezdtlen valtozasa ellenére a jobb vagomindségii hizosertések
ardnya folyamatosan emelkedik a magyarorszagi végtermék-populdciokban.
(Kulcsszavak: sertés, mindsités, EUROP, vagomindség)

ABSTRACT

The effect of the EUROP classification system on slaughter value
in the Hungarian pig population
L. Csato, A. Obornik

Pannon University of Agriculture, Faculty of Animal Science, Department of Pig Breeding Science
Kaposvar, H-7400 Guba S. u. 40.

The authors examined the effect of the introduction into Hungary of the new (S)EUROP
slaughter pig classification system. For this purpose data derived from four three-week
periods were evaluated: one being taken from the interval immediately following the
introduction of this classification system (June 1997), while the other sets of data
corresponded to three further intervals (November-December 1997, May 1998; and
September-October 1998). It was established that subsequent to the introduction of the
(S)EUROP system of classification the proportion of pigs purchased on the basis of
quality in Hungary showed a continuous increase in relation to the total number of pigs
slaughtered. The authors demonstrated that in the initial period purchase prices for
slaughter pigs classified into the various respective quality grades remained dispersed
over a relatively broad band; that is to say, slaughterhouse recompense for different
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grades of slaughter quality showed major differences in price. This favourable price
ratio has been observed to become narrower as time has progressed. Pronounced price
differentiation is again being experienced at present. The authors drew the final
conclusion that, despite the unfavourable changes in the purchase price ratios, there
prevails a continuous increase in the proportion of pigs of higher slaughter quality
fattened in slaughter pig populations in Hungary.

(Keywords: pigs, classification, EUROP, slaughter quality)

BEVEZETES

Hazankban a sertések vagas utani objektiv mingsitésének gondolata mar az 1960-as évek
végeén felvetddott. Hosszas el6készités utan - 1976-t6l kezddédden - miniszteri utasitas irta
eld a nagyiizemben eldallitott sertések vagas utani mindsitését €s mindségi osztalyokba
val6 sorolésdt (MEM Ertesité, 1975). Az utasitds szerint a vdgdsertéseket a becsiilt
fehérdru aranyuk alapjan soroltak osztalyokba. A fehérard %-ot a bords vagasmoddal
levagott sertésekben a féltestek hasités  sikjdban vonazéva ké helyen mért
szalonnavastagsagi méret és a hasitott slly alapjan matematikai egyenlet segitségével
szamitottak ki. A borfejtéses eljaras esetén harom sulyméréssel allapitottak meg a fehéraru-
aranyt. A mindségi osztalyokhoz elore meghirdetett, fix atvételi arak kapcsolodtak. Ez a
mindsitési rendszer csak a 75 és 110 kg kozotti hasitott tomegii sertésekre vonatkozott.

A 80-as évek kozepétol kezdddben e mindsitési rendszer veszitett jelentdségébodl
azaltal, hogy a felvasarlasi ar egyre inkabb fiiggetlenedett a mindségi osztalyoktol
(Magyar Mezdgazdasdg Melléklete, 1994). A gazdaségi és politikal rendszervéltéssal
parhuzamosan, 1988-ban a vagosertések mindségi kategorizdlasanak e modszere
megsziint. Az 1980-as évek végére ugyanis nyilvanvalova valt, hogy ha a hazai husipar
meg akarja Orizni - vagy bdviteni szandékozik - nyugat-eurdpai piacait, akkor
alkalmazkodnia kell az Eur6pai Uni6 (EU) eldirasaihoz, mindségi kvetelményeihez.

Az EU a vagodsertések mindsitését 1984 ota szabdlyozza egységes, valamennyi
tagorszag szamara kotelezd érvényii rendeletben. A mindségi osztalyba sorolas és a
mindsités alapja a vdgosertések becsiilt szinhustartalma, azaz a sertésekbol kitermelhetd
szinhus szazalékos aranya. Ennek alapjan - eredetileg - 6t mindségi osztalyba soroltak a
sertéseket, s az osztilyok jelolésére az E-U-R-O-P betiiket hasznaltadk. Az egyes
osztalyokhoz tartozo szinhtisszazalék a kovetkezo:

E=55.1%-60%

U=50.1%-55%

R=45.1%-50%

0=40.1%-45%

P=egyenl6, vagy kevesebb 40%-nal.
Innen a rendszer elnevezése is. Idokozben a sertéstenyésztés fejlodése kovetkeztében
egyre tobbszor haladta meg a szinhus arénya a 60%-ot, amelynek jelzésére bevezették az
S mindségi osztalyt.

Magyarorszagon 1995-t61 kezd6d6en, a foldmuvelésiigyi miniszter 9/1994. (II1. 10.)
FM rendelete értelmében (MEM Ertesit, 1994) valamennyi véagohidon - fiiggetlenill a
vagohid kapacitasatol - kotelezo az G1j mindsitési és osztalyozasi rendszer alkalmazasa.

Az EUROP-rendszer hazai bevezetése elkeriilhetetlenné vat azért is, mert a
termékmindsitd rendszernek a fogyasztoi igényeket, azok valtozasait kell kovetnie,
visszajeleznie. Klléndsen fontos ez egy olyan, a hazai elldas szempontjabdl is
kiemelkedd jelentdségii, de erbsen exportorientdlt agazat esetében, mint a
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sertéshustermelés. A kiilfoldi vasarlo az igényeit ma mar a mindsitési rendszeren
keresztiil koveti. A magyar exportérok mind gyakrabban taldlkoznak azzal a
gyakorlattal, hogy a kilféldi fél a hasitott félsertés vagy a darabolt hlsrészek (comb,
lapocka, karaj stb.) mindségét a kereskedelmi megrendeléseiben, palyazati kiirasaiban az
egységes, az Eurdpai Unid orszagaiban érvényben 1év6 eldirasoknak megfelelden jeloli
meg. Ha nincs ezzel harmonizald vagy azonos rendszeriink, ezek a piaci lehetdségek
elvesznek szdmunkra (Rafai és mtsai, 1995).

A minbséggel aranyos arak és a teljeskorli mindsités hianya, akadalya az agazat
nemzetk6zi versenyképessége, jovedelemtermeld képessége javitasanak. Amig ugyanis
nincs meg a termeldi érdekeltség, azaz az arak nem Osztonzik a jobb mindségili termék
eloallitasa érdekében sziikséges tobbletraforditasokat, addig nem alakulhat ki igényes
drutermelés (Straub, 1998). Az 1) mindsitési rendszerben a felvasarlasi araknak a
vasarldi igényeket kell(ene) kozvetiteni, s igy preferalni a magasabb vagdmindségii (S,
E, U, R) osztdyokba tartoz6 sertések termelését. Ezzel parhuzamosan cstkkenteni
kellene az alacsonyabb osztalyokba sorolhaté sertések (O, P) eléallitasat. Igy a rendszer
tobbé, massa valhatna, mint egyszeri mindsités, hiszen a minGség ismerete hatassal
lenne a teljes termékpalya valamennyi szerepléjére, azok tevékenységére. A ko6zos
érdekeltség felismerése ezaltal eldsegithetné a vertikalis kapcsolatok kiépiilését is.

A visszajelzések az eddiginél hatdrozottabban orientdlhatnak a termeldt, mert a
folyamatos jelzések, illetve az objektiv adatok birtokdban pontosan meghatarozhaté
lenne, hogy a nagyobb szinhustartalom, a jobb kereskedelmi mindség elérése érdekében
milyen véltoztatast kell végrehajtania a fajtét, a takarmanyozést, a technoldgiét stb.
illetéen. Ki lehetne szamitani tovabba, hogy mekkora a termelés koltségvonzata, s az
milyen mértékben tériil meg a jobb vagémindségért jard arkiilonbozetben.

Azokban a nyugat-europai orszagokban, ahol az objektiv mindsités eldébb
ismertetett modszerét mér hosszabb ideje alkamazzék, ez az orientd6 hatds mar
érvényesiil. J6 példa erre a németorszagi gyakorlat, ahol az alacsony mindségi
osztalyokba tartoz6 vagbsertések szama, illetve aranya olyan csekély, hogy a hivatalos
vagaés dstatisztikékban mar nem is jelennek meg (DGS Magazin, 1998-1999), mint
ahogyan azt az Eredmény és Ertékel és fejezetben részletesebben is ismertetjiik.

ANYAG ES MODSZER

A magyarorszagi vagodsertések vagohidi mindsitési adatait masfél éves iddszakra
vonatkozéan vizsgaltuk. Osszehasonlitd elemzést végeztink a Végddlat és Hus
Terméktanacs, valamint az Agrarrendtartas Hivatal dltal - heti rendszerességgel -
kozreadott 1étszam, mindsitési és felvasarlasi aradatok felhasznalasival. Az elemzésbe
az EUROP-mindsités bevezetését kdvetden, azaz az 1997-es év kozepén, majd 1997
végen, 1998. majusdban és 1998. oktdberében kozdlt adatokat vontuk be. Minden egyes
periddusban 3-3 hetes idoszak eredményét atlagoltuk. Az alapadatokat a Magyar
Mez6gazdasag c. szakmai hetilap hetenként megjelend "Vagosertés és vagomarha piaci
felvasarlasi  dtlagarak™ c. rovatdbdl, a Végddlat és His Terméktandcs és az
Agrarrendtartasi Hivatal hivatalos kozleményébdl gyijtottilk. Ebben a tomeg alatti
(<50kg) és tomeg feletti (>120 kg) sertések, valamint a selejtkocak, selejtkanok
kivételével, az adott idészakban a regisztralt vagohidakon levagott Gsszes, s ezen beliil a
mingsitett vagosertések 1étszam- és ar-adatai szerepelnek. Az adatokat szamitogépen,
hagyomanyos matematikai modszerek felhaszndldsaval értékeltilk, és az eredményeket a
szamitogép grafikal programja felhaszna asaval abrézoltuk.
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EREDMENY ES ERTEKELES

Az adatbazisbol kitlint, hogy a vizsgalati idészakban atlagosan heti 70-80.000 sertést
vagtak a regisztralt vagohidakon, s ebbdl mintegy 40-60.000 volt a mindsitett sertések
szama. A mindsitett sertések aranya a vagasra keriilo végtermék-populacioban - a kezdeti
iddszaktdl napjainkig folyamatosan - 50-55%-r6l mintegy 75-80%-ra - noévekedett. Ez a
létszdm-vdltozdsi tendencia |dhatd az 1. dbrdn, az EUROP-rendszer bevezetésének
kezdetétol a vizsgalat lezarultaig. Jol nyomon kovethetd az a 1étszamcsokkenés is, amely a
sertés-termel éstinkben az elmult masfél évben bekdvetkezett.

1. abra
A vagosertés 1étszam valtozasa a megfigyelési idészak alatt
80000 =
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Figure 1. Changes in numbers of slaughter pigs during the period examined
Number(1), Total(2), Graded(3), Data collection periods(4)

A 2. dbran tuntettik fel az egyes EUROP-mindségi osztdalyokba sorolt vigosertések
létszamarany-valtozdsdt. Ebbo] lathato, hogy az 6sszes mindsitett vagdsertés 1étszamon
belill - 6sszességeben - a kivalo vagomindséget jelzd osztalyokban a sertések 1étszama
emelkedett, bar az id@szak végén az E osztalyban kismértéki csokkenés volt
tapasztalhatd. Ezzel parhuzamosan a gyengébb vagomindségii osztalyokban (R, O, P) a
sertéslétszam csokkent. Ha az egyes id6szakokon beliili tendenciat is vizsgaljuk, azt
tapasztaljuk, hogy a legjobb mindséget jelold E osztaly létszamaranya a megfigyelés
kezdetétol 1998. m4jusaig jelentdsen (csaknem 10%-kal) emelkedett a még igen jo U és
R osztaly vagodsertések rovasara. Ezt kovetden minimalis mértékid csokkenés
tapasztalhatd, mely azonban a novekvd tendenciat nem forditja meg. Az E-mindségi
osztdlyba tartozd sertések |étszdmaranydnak emelkedésével pérhuzamosan az U-
osztalyba sorolt hizok létszdmaranya is folyamatosan nd, kifejezetten a leggyengébb
min6ségii (O és P osztalyn) sertések 1étszamaranyanak terhére.

Osszességében megéllapithatd, hogy a vizsgalt masfél éves idétartam alatt a
gyenge husmindséget add sertések, vagyis az O és P mindségi osztaly 1étszamaranya
folyamatosan csokkent, s mara mér a vagottsertés allomany 10%-at sem éri el.
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2. abra

A vagosertések létszamarany-valtozasa az egyes mindségi osztalyokban
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Figure 2: Changes in slaughter pig number ratios with regard to the respective quality grades
Number ratio(1), Data collection periods(2)

A 3. dabran mutatjuk be az egyes min6ségi osztalyokhoz tartozd felvasarlasi atlagar
valtozasat. A konnyebb értelmezhetdség érdekében a “P”, azaz a leggyengébb mindségi
osztdlyba sorolt sertésekre kifizetett felvasarlas atlagarat 100%-nak véve vizsgdtuk a
tobbi osztalyban kialakult atlagar idébeni valtozasat. Megallapitottuk, hogy a kezdeti
idészakban az egyes mindségi osztalyokba sorolt sertések atvételi atlagara kozott
viszonylag nagy eltérés volt tapasztalhatd (P=100%-E=133%), mely 1997 végére mar
jelentdsen, 10%-kal osszesziikiilt (P=100%-E=123%). Ez a tendencia 1998. majusaig az
E osztaly kivételével - bar csokkent mértékben -, tovabb szikiilt. Azt kdvetden - a
vizsgélat végéig - ismét tanli lehettiink az arardnyok “javuldsanak”, azaz az E- U- R-
osztalyba tartozd sertések felvasarlasi ararany kedvezd iranyu szétvalasanak.
Elmondhat6 tehat Osszefoglaldan, hogy a vizsgalat idGtartama alatt a kivald és jo,
valamint a gyenge vagomindségli osztalyok kozotti felvasarlasi arkiilonbozet hullamzo
képet mutat, s igy a jobb vagdémindséget 1997/98 forduldjan kevésbé honoralta a
feldolgozo ipar, mint a mindsitési rendszer bevezetésekor, ill. a vizsgalati iddszak végén.

Annak érdekében, hogy az 6sszefliggéseket szamszerisitsiik, szamitast végeztiink az
atvételi ar és az egyes min@ségi osztalyokba tartozo szinhustartalom figyelembevételével az
egységnyi szinhiistartalomra vonatkozé dtvételi ar meghatarozésara. A szamitott értékeket
az 1. tabldzatban tintettiik fel. Az itt szerepld szamok alapjan megallapithato, hogy az
egységnyi szinhtis “felvasarlasi” ara a jobb vagdémindséget jelzd osztalyok esetében
alacsonyabb, mint a gyengébb vagomindségli osztalyokban. Azaz mas szavakkal, a
vizsgalati idoszak alatti atvételi arak a kevesebb szinhust tartalmazo sertések eldallitasat
preferdlték, mert ezeknél az egyedekndl az egységnyi szinhlsért magasabb arat kaptek a
termelok.
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3. abra
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Figure 3: Changes in average purchase price ratios during the period examined
Average price ratio(1), Data collection periods(2)
1.tablazat

Mindsitett vagosertések atvételi atlagara egységnyi él6tomegre és szinhtisra

vonatkoztatva

Mindségi A vizsgalt id6szak(2)

Osztélyok 1997. 06. 1997. 11. 1998. 05. 1998. 10.
(D] A /B C A/ B/C/A B|/C A B |C
E 242 1403|276 | 285 | 475|360 | 270 | 450 | 330 |237 |395 279
8] 230 418|253 | 277 | 504 | 330 | 251 | 456 | 303 |223 |405 256
R 214 1 428 | 230 | 266 | 533 | 300 | 236 | 472 | 275 |208 |416 233
[0) 194 | 431 | 207 | 248 | 551 | 270 | 224 | 498 | 248 |190 422 (209
P 184 | 460 | 184 | 240 | 600 | 240 | 220 | 550 | 220 |186 465 |186

A: a vagosertések €élotomegre vonatkoztatott atvételi atlagara, Ft/élotomeg kg (average
delivery price with respect to live weight of slaughter pigs, Ft per kg live weight)

B: avagosertések szinhlsra atszamitott &tvételi &lagara, Ft/szinhls kg (average delivery
price converted in terms of lean meat content of slaughter pigs, Ft per kg lean meat)

C: a vagosertések élotomegre vonatkoztatott javasolt atvételi atlagara, Ft/éldtomeg kg
(recommended average delivery price with respect to live weight of slaughter pigs, Ft
per kg live weight)

Table 1: Average delivery prices for graded slaughter pigs per unit live weight and lean meat

Quality grades(1), The period examined(2)
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E megallapitast kovetden arra voltunk kivancsiak, hogy mennyivel “sujtja” a kialakult
felvasarlasi ar a tobb szinhtist termeld, magasabb vagoértékli sertések tulajdonosait.
Szamitasaink alapjan a kovetkezd eredményre jutottunk: példaul ha a vizsgalati id6szak
utolsd szakaszanak felvasarlas arait nézzik, sigy a P osztaly 186.00 Ft-os alapérét vesszik
figyelembe, az O osztalyba sorolt sertések él6tomeg kilogrammjaért 209 Ft-ot (azaz 19 Ft-
tal), az R esetén 233 Ft-ot (azaz 25 Ft-tal), U esetén 256 Ft-ot (azez 23 Ft-tal) ésaz E
esetén 279 Ft-ot (azaz 42 Ft-tal tobbet) kellene a felvasarlonak fizetni, ha egy kilogramm
szinhiist ugyanannyiért akarna minden EUROP osztdlyba sorolt sertésnél megvasarolni.
Vizsgdataink eredményeit — mint mér a Bevezetéshen jeleztiik - dsszehasonlitottuk az
EUROP mindsitési eljarast mar korabban bevezetd Németorszag adataival. A DGS
Magazinban kozzétett hivetaos végohidi adatok kozll ez 1998-as év februdri, jdliug,
decemberi és az 1999-es év februdri, marcius adatait haszndtuk fel. A 2. tdbldzatban a
németorszégi teljes vagdsartés dloményra, és ezen beliil Dd-Bgororszég felvasarlasara
jellemzd adatokat tiintettiik fel. Amint latjuk, az O és a P osztalyok a tablazatban mar nem
szerepelnek, mert a vagasra keriild allomany jelentéktelentil kicsi hanyada kertil ezekbe, s igy
azokat a statisztikakban nem is emlitik. A tablazatban szerepl6 E, U és R osztalyokhoz tartozo
atvételi arak egymashoz viszonyitott aranya jol mutatja, hogy ¢ legjobb vagomindséget jelentd
osztalyokban az arak kozott nagyon jelentds, néhol 20%-ot is meghaladd az eltérés, de a
legkisebb arkiilonbség is kozel 10%-os. A tablazat azt is mutatja, hogy van mindségi
osztalyok kozotti araranyokban Németorszagban is valtozas, hullamzas a piaci helyzettdl
fliggden. Mindezek ellenére a mindségi kiilonbség az araranyokban jol kifejezésre jut.

2. tablazat

Vagosertések felvasarlasi arainak és aranyainak valtozasa Németorszagban
és azon beliil Dél-Bajororszagban

Mindségi ,osz’téllyczkhoz tartozo EazU UazR EaR
atvétdi arak %-4b %-3b %-3b
s b-dban b-dban o-aban
(DM/hasitotttomeg kg)(2) 3) @) ®)
E U R

Németorszagi tsszesitett adatok alapjan(1)

1998. februar 271 2.47 - 109.7% - -
julius 257 2.33 - 110.3% - -
december 1.69 1.45 - 116.6% - -

1999. februdr 1.68 1.44 - 116.7% - -
marcius 2.09 1.86 - 112.4% - -

Dél-Bajororszagi adatok alapjan(6)

1998. februdr 2.68 2.38 2.05 112.6% | 116.1% | 130.7%
julius 2.55 2.24 1.89 113.8% | 118.5% | 134.9%
december 1.80 151 1.18 119.2% | 127.9% | 152.5%

1999. februar 1.71 141 1.09 121.3% | 129.4% | 156.8%
marcius 2.02 1.73 141 116.7% | 122.6% | 143.2%

Table 2: Changes in purchase prices for slaughter pigs, and in the ratios of these, in
Germany, and in particular in southern Bavaria

Based on total data for Germany(l), Purchase prices with regard to the respective
quality grades(DM/kg carcass)(2), E as a percentage of U(3), U as a percentage of
R(4), E as a percentage of R(5), Based on data for southern Bavaria(6)
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KOVETKEZTETESEK

A vizsgdati adatok elemzése soran azt tapasztaltuk, hogy

— az 0j (S)EUROP-mindsitési eljaras bevezetése ota a vagds utani mindsitésbe vont
sertések szdma, illetve az Osszes véagésertés felvasarldshoz viszonyitott ardnya
folyamatosan emelkedett,

— akival6 vagomindségii (E és U osztalyn) sertések Iétszamaranya annak ellenére nétt,
hogy a felvasarlasi arban nem kovetkezetesen honoraltdk a minéséget. Ugy tiinik,
hogy az araranyok kedvezdtlen moddosulasa a jovoben nem folytatddik, s
remélhetdleg a vagosertés elballitok a jobb vagoémindségli sertésért a kezdeti
iddszakra jellemzd kedvezd araranyt érik majd el,

— amasfél éves ciklusban érvényesiild eltérd tendenciak ellenére is elmondhato, hogy a jobb
vagomindséget mutatd osztalyokhoz (E,U) tartozd sertések felvasarlasi aranak aranya
sziikiilt a gyengébb mindségi osztalyokban 1évo sertések atlagarahoz viszonyitva,

— megallapithatd tovabba, hogy az egységnyi eldallitott szinhusra vonatkoztatott
(szamitott) atvételi ar a kivaldo vagomindségli osztalyokban a legalacsonyabb, s a
legkisebb szinhusszazaléktl sertéseknél kap a termeld egységnyi szinhusért a
legmagasabb arat afelvasarl 6tdl,

- anémetorszagi hivatalos sertésvégéds adatokat figyelembe véve azt tapasztaljuk, hogy a
legjobb mindséget jelzod E és U osztalyokba tartozik a felvasarolt sertések 80-90%-a, és
az egyes mindségi osztilyokhoz tartozd atvételi arak, a jobb vagoémindségl sertés
eldallitasat 6sztonozve, a hazai mértéket meghaladdan, jelent6sen eltérnek egymastdl.
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Comparative study on the energy utilization of pigeons,
guinea-fowls and broiler chicks
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ABSTRACT

Experiments were conducted to compare the energy utilization of pigeons, guinea-fowls
and domestic chickens (n=>5 birds per treatment). After 48 h starvation birds were force
fed by the experimental diets and excreta were collected during the following 48 h.
Endogenous energy losses (EEL) were determined using fasted animals. Different
species excreted different (P<0.001) amounts of EEL, which was the lowest for pigeons
and the highest for broiler chicks. Nitrogen correction of EEL (EELn) reduced the
differences between pigeons and guinea-fowls but the value for broilers remained
significantly (P<0.001) higher. The same tendency was found when the endogenous
energy excretion of birds on body weight basis were compared. Apparent and true
metabolizable energy values, corrected to zero nitrogen balance (AMEn and TMEn) of
experimental diets were significantly higher (P<0.001) when they were determined with
pigeons. No consistent differences in the energy utilization between chicks and guinea-
fowls were obtained.

(Keywords: energy, utilization, pigeon, guinea-fowl, chicken)

OSSZEFOGLALAS

A galamb, a gyongytyuk és a brojlercsirke energiaértékesitésének dsszehasonlito
vizsgalata
Dublecz K., Vincze L., Meleg" |., Wégner L., P4l L. Bartos A.
Pannon Agrartudomanyi Egyetem, Georgikon Mezbégazdasagtudomanyi Kar, Takarmanyozastani Tanszék
Keszthely, 8361 Dedk F. u. 16.
*Pannon Agréartudomanyi Egyetem, Allattenyésztési Kar, Baromfitenyésztési Tanszék
Kaposvér, 7400 Guba S. u. 40.

Az elvégzett kisérletek a galamb, a gyongytyiik és a brojlercsirke energiaértékesitésének
asszehasonlitasara iranyultak (n=>5 dllat/kezelés). A kisérleti tapok kényszeretetésére az
allatok 48 ords éheztetését kovetden keriilt sor, majd az iiriiléket az ezt kévetd 48 ora
soran gyujtottiik. Az endogeén energiaiirités (EEL) mérése éheztetett dllatokkal tortént. A
vizsgadlt fajok EEL iiritése szignifikansan (P<0,001) kiilonbozott. A legkisebb értéket a
galamb, mig a legnagyobbat a brojlercsirke esetében kaptuk. Az EEL nitrogen-
korrekcioja (EELn) csokkentette a galamb és a gyongytyik kozotti kiilonbséget, de a
brojlercsirkére vonatkozo érték ez esetben is szignifikansan (P<0.001) nagyobb volt. Az
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endogén energiaiirités egységnyi testtomegre vonatkozo értékei hasonlo tendencia
szerint alakultak. A kisérleti tapok zérd nitrogén retenciora korrigalt latszolagos
(AMEn) és tényleges (TMEn) metabolizalhato energiatartalma szignifikansan (P<0,001)
nagyobb volt ha a mérés galambokkal tortent. A csirkék és gyongytyukok
energiaértékesitése kozott nem tapasztaltunk szamottevd kiilonbséget.

(Kulcsszavak: energia, hasznosités, galamb, gyongyds, csirke)

INTRODUCTION

Diets for al classes of poultry are usualy formulated by using metabolizable energy
(ME) vaues determined with the domestic chicken. This practice is open to criticism,
since some researchers have reported differences in energy utilization between different
species of birds.

Chicken obtain more AME from high-energy diets and less from low-energy diets
than turkeys (Slinger et al., 1964). Leeson et al. (1974) reported aso that fibrous, low-
energy diets are usudly better utilized by turkeys than chicks. Mutzar et al. (1977)
suggested that ducks have greater ability to digest cellulose than chicks. Significant
differences were aso found between ducks and chickens in the ME utilization of severa
diets (Siregar and Farrel, 1980). On the other hand Mohamed et al. (1984) found no
significant differences in the ME-values obtained for Muscovy ducklings and domestic
chickens.

A comparison involving chickens and Japanese quail failed to prove significant
differences in diet AME values (Begin, 1968). Only few interspecies comparisons have
been made among other bird species. Our experiments were designed to compare the
ME values of various dietsin pigeons, guinea-fowls and domestic chickens.

MATERIALS AND METHODS

Adult male pigeons, guinea-fowls and 6 week old broiler chicks were kept in individual
cages(n=5 birdg/treatment). Commercial samples of maize, wheat or extracted soybean
meal were introduced into a nitrogen free diet B (7able 1) Apparent and true
metabolizable energy values, corrected to zero nitrogen balance (AMEN, TMEN) of the
basal diet (B) and experimental diets (S,M,W) were determined according to the wet
force-feeding method as described by Teeter et al. (1984). Diets were finally ground and
mixed with water until a homogenous mixture was obtained. The feed:water ratio was
100:75, 100:70, 100:90 and 100:90 respectively for wheat, maize, soybean meal and N -
free diet. Known amounts of N-free diet were poured into the crop of animals, while the
force feeding of the three other diets was performed by a feeding pump. Birds were
fasted before and after force feeding for 48 h. Excreta were collected during the second
48 h period in nylon bags which were stuck around the cloaca.

Endogenous energy losses (EEL) were determined using fasted animals. Birds
were fasted for 4 days in this case and endogenous excreta were collected during the last
2 days. From the feed and dried excreta samples dry matter, nitrogen and gross energy
contents were determined.

In each experiment 5 birds were used and the effects of different treatments were
compared with one way (endogenous energy losses) or two way (species and diets)
analysis of variance (Statgraphics version 5.0, 1991). When significant differences were
found, means were separated by Duncan's multiple range test.
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Table 1

Composition of experimental diets (g/kg)
Ingredients(1) B (basal)(2) 'S (soybean)(3) M (maize)(4) W (wheat)(5)
Maize starch(6) 840 440 240 340
Sunflower ail(7) 100 100 100 100
Cellulose(8) 40 40 40 40
Wheat(9) - - - 500
Extracted soybean meal (10) - 400 - -
Maize (11) - - 600 -
Mineral and vitamin premix(12) 20 20 20 20

1. tablazat: A kisérleti tapok dsszetétele (g/kg)

Osszetevék(1), Alaptakarmany(2), "S" széjadardt tartalmazé tap(3), "M" kukoricat
tartalmazo tap(4), "W" buzdt tartalmazo tap(5), Kukorica keményitd(6), Napraforgo olaj(7),
Celluloz(8), Buza(9), Extrahalt széjadara(10), Kukorica(11), Asvanyi és vitamin premix(12)

RESULTS

Different species excreted significantly (P<0.001) different amounts of EEL during the
48 h long collection period (Table 2). Nitrogen correction reduced EEL by a different
manner but still the EELn value of chicks remained significantly (P<0.001) higher. The
observed differences could only partly be attributed to the differences in body weights.
When the EEL and EEL n values, which based on the same body weight, were compared
no significant difference was found between the values of pigeons and guinea-fowls.
However, broiler chicks excreted also on this basis about two times more energy than
pigeons and guinea-fowls.

Table 2

Endogenous energy excretion of pigeons, guinea-fowls and broiler chicks

Pigeon(1) Guinea-fowl!(2) Chicken(3)
Body weight (kg)(4) 0.47+0.026° 1.31+0.052" 1.40+0.029°
EEL/48 h (KJ)(5) 8.62+1.84° 26.23+2.28" 58.27+8.78°
EELN/48 h (KJ)(6) 4.48+0.96* 7.33+0.69% 23.68+6.40°
EEL /kg body weight (KJkg)(7) 19.86+5.04% | 20.07+1.82° | 41.87+6.61°

Values represent MeantS.D. (4z értékek az dtlagot és az dtlag szordsdt jelilik.)
Averages with different superscripts within the same row differ significantly (P<0.001).
(A4z eltérd indexel jelolt azonos sorban 1évé dtlagok szignifikdnsan kiilonboznek.)

2. tablazat: A galamb, a gyogytyik és a brojlercsirke endogén energiaiiritése
Galamb(1), Gyongytyuk(2), Csirke(3), Testtomeg(4), 48 ords endogeén energiaiirités(5), 48

ords nitrogen korrekcios endogén energia iirités(6), Egységnyi testtomegre vonatkozo
endogén energia iirités(7)
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Both species and diets had significant effects on the measured AMEn and TMERN. In the
average of the diets AMEn for pigeons (17.52+0.20 MJkg DM) exceeded significantly
(P<0.001) those for guinea-fowls (15.98+0.34 MJkg DM) and broiler chicks
(15.52+0.29 MJkg DM). The same tendency was found when the TMEn content of
diets were compared (17.67+0.20; 16.13+0.34 and 16.43+0.29 MJkg DM for pigeons,
guinea-fowls and chicks respectively).

Comparing the AMEN contents of the individual diets the highest values were
observed in all cases for pigeons. Although pigeons metabolized substantially higher
ME of each individual diet than chickens and guinea-fowls, significant differences
(P<0.001) were found only between the AMEnN values of the basal and wheat containing
diets (Fig. 1) and between the TMEnN values of the basal diet when they were measured
with chickens and pigeons (Fig. 2).

Figure 1

AMEn values of experimental diets

Echicken (3) B guinea - fowl (4) Opigeon (5)

h h
ab

- ek = = = =
h GO NO®O®
I I I I I |

13

AMEn (MJ/kg d.m.) (1)

- =k =
o =N
I I I

B S M w
Diets (2)

Columns represent MeantS.D. (4z oszlopok az dtlagok és a hozzdjuk tartozd szords
ériéket jelolik.) Values with different letters differ significantly (P<0.001). (4z eltérd
betiivel jelolt értékek szignifikansan kiilonboznek.)

1. abra: A kisérleti tapok AMEn tartalma

AMEn (MJ/kg sz.a.)(1), Tapok(2), Csirke(3), Gyongytyuk(4), Galamb(5)
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Figure 2

TMEDn values of experimental diets

Echicken (3) Eguinea - fowl (4) Opigeon (5)

TMEn (MJ/kg d.m.)(1)

B s . M w
Diets (2)

Columns represent MeantS.D. (Az oszlopok az dtlagokat és a hozzdjuk tartozé szords
értékeket jelolik.) Vaues with different letters differ significantly (P<0.001). (4z eltérd
betiivel jelzett dtlagok szignifikansan kiilonboznek.)

2. dbra: A kisérleti tapok TMEn tartalma
TMEn (MJ/kg sz.a.)(1), Tapok(2), Csirke(3), Gyongytyiik(4), Galamb(5)
DISCUSSION

The wet force feeding method proved to be suitable for the comparison of the energy
utilization of chickens, guinea-fowls and pigeons. The main advantages of the procedure
were it's accuracy, rapidity, furthermore did not require special cages for different bird
species. However, because of the low food intake, the amount of excreta was small and
consequently the proportion of endogenous losses became important. Therefore after
correction with EELn, TMEn values should be derived with this method.

The EEL of pigeons and guinea-fowls were significantly lower than that of chicks.
Therefore only dight differences were found between the AMEn and TMEn values of
pigeons and guinea-fowls, while substantial differences exist between the AMEN and
TMERn of chickens. It is hypothesised that greater feed consumption of broiler chicks
may be responsible for their higher EEL, which have a depressing effect on the ability to
metabolize dietary energy.

Pigeons utilized the ME values of experimental diets better than the two other species,
irrespective of the composition of the diets. This result supports severa previous reports
(Fisher and Shannon, 1973, Leeson et al., 1974, Coates et al., 1977, Siregar and Farrel,
1980, Vincze et al., 1994) that birds of different species are able to utilize different amounts
of the total energy of the diet. Metabolic or digestive processes may be responsible for this.
So further investigations needed on the digestibility of fats, protein, amino acids,
carbohydrates and crude fibre among avian species. In this case ME values for each species
could be derived from single standard determinations, that obtained with the chick, using
correction factors based on the differencesin nutrient digestibilities.
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This work indicate the importance of determining species-specific differences in ME
values of poultry feeds, which can improve the efficiency of nutrition.
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ABSTRACT

Natural cases of ear mange in rabbits caused by Psoroptes cuniculi were examined by
otoscope. The evaluation of the severity of symptoms was based on scores 0-10 (where 0
indicates asymptomatic and 10 the most serious ear mange in the whole ear). The
medicines used for the treatments were ivermectin [Ivomec injection (MSD AgVet)],
tetrametrin [Neostomosan (Sanofi PHYLAXIA)] and diazinon [Neocidol (NOVARTIS)].
Change in symptoms (ie., efficacy) and the relationship between symptoms
(infestations) in does and in their offspring, and also the efficacy of single and repeated
treatment, were evaluated in the course of the experiment. Infestations in offspring 1, 3
and 5 months after the ivermectin injection treatment of does were also studied. The
ivermectin injection proved to be the most efficient, and Neocidol was higher in efficacy
than Neostomosan. The repeated treatments were more effective than the single ones.
The degree of infestation of does proved to determine to a degree of 70% probability
that occurring in their offspring (R°=0.74). As time passed after the ivermectin injection
treatment of the does, symptoms in their offspring became increasingly serious. Cost
analysis of the various treatments was also performed. Mainly based on the conclusions
drawn from the experiment, and also on theoretical and practical consideration, the
author recommends that does be treated by ivermectin injection in a programme (200
Hg/bw kg) 4x2 times per year. Where necessary local treatment of offspring with
Neocidol (diazinon) is recommended.

(Keywords: rabbit, Psoroptes cuniculi, ivermectin, diazinon, tetrametrin )

OSSZEFOGLALAS

A nyaul fiilriihosség kezelésének dsszehasonlité vizsgalata és a gyogyszeres
megel6zésben érvényesiilé jarvianytani szempontok

Donkd T.
Pannon Agréartudoményi Egyetem Allattenyésztési Kar, Kaposvér, 7400 Guba S. u. 40.

Fiilriih atkakkal (Psoroptes cuniculi) természetesen fertézodott nyulallomdanyban
egyszeri, ill. kétszeri kezelés esetén vizsgdaltam az ivermectin [Ivomec inj. (MSD
AgVet)], tetrametrin [Neostomosan (Sanofi PHYLAXIA)] és a diazinon [Neocidol
(NOVARTIS)] készitmény hatékonysdagat. A fertozottség meértékét az otoszkoppal és
szabadszemmel ldthato fiil belsd feliiletének porkos elvaltozdsa alapjan becsiiltem
meg és 0-10-ig terjedd szubjektiv skdalan értékeltem. A kiserlet sordn vizsgaltam a
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novendékek testtomeggyarapoddsa és a kezelések kozotti sszefiiggést, az anydk
kezelésének  hatasat az  utodjaik  fertzottségeére,  tovabba a  kezelések
koltséghatékonysagat és gyakorlati alkalmazhatosaguk szempontjait. Az ivermectin
inj. bizonyult a leghatékonyabbnak, a kiilséleges szerek koziil pedig a Neocidolt
taldaltam jobbnak a fiilriihGsség kezelésére. Az ismételt alkalmazds hatékonyabb volt
az egyszerinél. Az anydk fertézottségi értekeibdl 70%-os biztonsdggal becsiilhetd az
utédok dllapota (R°=0,74). Az anydk dllomdnyszintii kezelését kovetden az 1, 3 és 5
honap mulva vizsgdlt novendékek egyre magasabb fertozottségi értékeket mutattak. A
kisérleti eredmények, valamint elméleti, gyakorlati és Gkondmiai meggondolads
alapjan  ajanlatos az anydk ivermectin injekcios (200 ug/ttkg) kezelése
programszertien évi 4x2 alkalommal a fertdzési lanc megszakitasa érdekében.
(Kulcsszavak: nyul, Psoroptes cuniculi, ivermectin, diazinon, tetrametrin)

INTRODUCTION

Ear mange in rabbits caused by the Psoroptes cuniculi mite is of significance with
respect, equally, to general animal health and hygiene, economic concerns (Papp et al.,
1990), anima headth and hygiene administration (Animal Health and Hygiene Act
41/1997. (V.28.) Ministry of Agriculture directive.) and the protection of animals (4ct
XXVIII 1998 on the protection of, and care for, animals.) Such infection, together with
the secondary pathogens (Pasteurella, Bordetella and Staphylococcus), leads to
decreased weight gain and less favourable feed conversion rates (Papp et al., 1990).

The comparative investigation referred to in brief in the title is justified by, in
addition to the points outlined above, the apparent lack in the relevant Hungarian
literature of reports based on experiments performed to verify or disprove the efficacy
and efficiency of the various forms of treatment for ear mange. At the same time, in a
search of literature published in other countries not a single reference to studies
comparing treatment with ivermectin, diazinon and tetrametrin.

On assessing the occurrence in Hungary of parasitic disorders Kassai and Békési
(1993) came across a striking number of rabbits with ear mange which in no small
proportion of cases displayed serious symptoms of the disease. This can be attributed to
severa factors, the main one being inadequate treatment. In this country traditiona
methods are often the ones applied in practice, involving cleaning followed by external
application of vegetable oil; the efficacy of such treatment is, naturally, unsatisfactory in
most cases. With respect to more modern methods of treatment, the efficacy of the
widely used acaricides and of synthetic pyretroids has been verified by severa
researchers (Vords, 1992; Kamboj et al., 1995), while injection with ivermectin has also
been proven suitable for the treatment of ear mange (Varga, 1990; Curtis, 1992,
Okerman, 1994). It is also recommended in some quarters that antibiotics be
administered in simultaneously with the two above methods, in the interest of
eliminating any possible secondary infection (Cutler, 1998).

In the practical implementation of this programme of treatment care also had to be
taken to ensure that none of the preparations used exerted any effect on the phase of
development in progress in the zygote (Voras, 1992). It was also necessary to provide
for the possihility of mites occurring not only in the ear and its surroundings but also in
other parts of the body (Voras, 1992; Yeates, 1994; Stein and Walshaw, 1996), and to
consider that mites removed from the host organism may remain infective for a further 4
to 21 days (Arlian, 1981), or even for a number of weeks (Stein and Walshaw, 1996).
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The following aspects were examined in this investigation:

- the efficacy against ear mange of various antiparasitic agents: ivermectin [lvomec
injection (MSD AgVet)] and two externally administered treatments, tetrametrin
[Neostomosan (Sanofi PHY LA XIA)] and diazinon [Neocidol (NOVARTIS)]

- the relation between weight gain in the growing rabbits during the experimental period
and the treatments applied

— epizootic disease examinations

- how ivermectin injection treatment of the does affected the degree of infestation
occurring in the offspring in relation to time elapsed since treatment

- cost-effectiveness of the treatments, and other aspects related to their practica
application

MATERIALS AND METHODS

These experiments were performed with growing Pannon white rabbits on a large-scale
site, from September 1997 to March 1998.

In cases of naturally occurring ear mange the author examined the scrapings of
scabs taken from the ear under the microscope to ascertain the presence of the ear mange
pathogen (Psoroptes cuniculi); the severity of infestation was then evaluated from the
extent of these lesions, direct examination of the ear being performed via otoscope. For
the purpose of establishing this a subjective scale ranging from zero to 10 was created,
zero representing cases free of symptoms and 10 denoting severe infection of the entire
external auditory canal, dependent upon what percentage of the interna surface of the
ear visible by means of an otoscope or with the naked eye was covered in scabs.

The antiparasitic agents were administered in the following dosages in this experiment:

- lvomecinj. (MSD AgVer): 0.02 mi/kg, 200 pg ivermectin per kg body weight

— Neostomosan 0.5% (Sanofi PHYLAXIA): the concentration recommended by the
manufacturer

— Neocidol 0.01% (NOVARTIS): the concentration recommended by the manufacturer

- In addition to the three experimental groups an untreated control group was aso
designated.

The externally administered treatments were applied dissolved in water, then sprayed
into the ear by means of a commercialy available 1-litre atomiser. lvermectin injection
was administered under the skin of the neck.

The first experiment, in which naturally infected growing rabbits were examined,
involved an observation period extending between the ages of 6 and 10 weeks. The
injection treatment was administered to the growing rabbits at the age of 6 weeks and
the external local treatments were applied at 6 and 8 weeks.

It was not possible to administer a repeat injection due to the mandatory 28-day
withdrawal time with respect to food hygiene. Changes in the degree of infestation were
monitored in the 6", 8" and 10™ week, while weight gain was measured at the ages of 6
and 10 weeks.

In the second experiment the treatments were administered at the ages of 5 and 7
weeks, the respective subsequent monitoring times being 9 and 11 weeks of age. It was
necessary to initiate the experiment earlier due to the delay period required in the case of
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ivermectin with respect to food hygiene (28 days); that is, the effect of treatment
administered at a later stage would have ruled out the possibility of sale, in accordance
with site practice.

The relation between the number of treatments applied and their efficacy was also
examined. For this the treated groups were each divided into two, one half being treated
only once and one repeat trestment being administered to the other half. Data relating to
the total number of ears examined are given in Table 1.

Table 1
Number of ears examined
. Experiment 2 (2)
Experiment 1
Treatment (1) @) Non ;I;,r)eated Treated 1x | Treated 2x

Control (6) 146 74 (4 5
Ivomec inj. s.c. 200 pug/kg bw* 132 24 26
Neostomosan 0,5% 140 16 28
Neocidol 0,01% 144 26 28

*200 pg/kg body-weight (festtomeg kilogramm)
1. tablazat: A vizsgadlt fiilek szama
Kezelés(1), Kisérlet(2), Kezeletlen(3), 1x kezelt(4), 2x kezelt(5), Kontroll(6)

The degree of severity of the symptoms detectable in the does (n=32) and in their
progeny (n=136) was monitored at the beginning of the second experiment, when the
young were 5 weeks old, on the basis of visible changesin the ear.

Subsequent to treatment (ivermectin 200 pg/kg) of the total stock of does, after 1, 3
and 5 months had elapsed the degree of infestation in all progeny of exactly 6 weeks of age
originating from the does treated was examined (n;=285, n,=281, n;=110). In each case the
number of animals examined was determined by the number of progeny available.

Inter-group differences in the values obtained with respect to weight gain were
checked for significance by means of LSD test. Linear regression was applied in the
testing of data for any relation between does and offspring in terms of degree of
infestation. The analyses performed were facilitated by the 7.5 version of the SPSS
(1996) statistics programme package running on Windows.

RESULTS AND DISCUSSION

In the first experiment the highest increase in degree of infestation was observed in
the untreated control group. Of the treatment preparations applied externally Neocidol
(0.01%) proved more effective than Neostomosan (0.5%). Subsequent to the second
administration of external treatment, for both treatments lower degrees of increase in
the values obtained were ascertained than those for the first two weeks of the
experiment. With respect to the treatment preparations used the ivermectin injection
resulted in a more pronounced the values expressing degree of infestation; however,
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due to eggs emerging in the meantime the level of infection began to rise from the
second week, but it was not possible to repeat the treatment. In the interest of
providing a clearer comparison, changes have been displayed with the initial values
taken as 100% (Figure I).

Figure 1

Change in infestation (efficacy of treatments) in the course of the experiment,
expressed in percentages (experiment 1)

B st day (1)
W 14th day
O28thday |-

Control Ivomec inj. Neostomosan Neocidol

1. dbra: A csoportok fertézottségi értékeinek valtozdsai (hatékonysag) a kisérlet
idétartama alatt, szdzalékban kifejezve (1. kisérlet)

Nap(1)

The second experiment also showed the most pronounced rise in the degree of
infestation in the control group. With respect to the three treatment preparations used
Neocidol (0.01%) and ivermectin injection proved effective. Neostomosan (0.5%)
produced results scarcely more favourable than those obtained for the control group.

In the group treated twice with ivermectin injection considerably more
favourable changes in the degree of infestation present were observed than in the
group treated only once. In a similar comparison Neostomosan (0.5%) showed no
substantially difference in the results obtained. Neocidol (0.01%) proved effective
when administered only once, but repeat injection did not, in contrast with the results
anticipated, lead to any further improvement in the degree of success achieved
(Figure 2).

The linear regression calculations performed indicate that the degree of
infestation present in does determines to a level of approximately 70% the degree of
infestation from which their offspring will suffer (R*=0.74). It was also the case that
infected does and those suffering lower degrees of infestation were placed in cages
adjacent to each other, thus giving rise to the possibility for cross-infection.
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Figure 2

Change in infestation (efficacy of treatments) in the course of the experiment,

expressed in percentages (experiment 2)

200 +

150 +

%

100 +—

50 1 ]

Control

1x 2x

O1stday (1)
M 14th day
O28th day
| O42nd day
Ivomec inj.1x lvomec inj.2x Neostomosan Neostomosan Neocidol 1x Neocidol 2x

2. abra: A csoportok fertozottségi értekeinek valtozasai (hatékonysag) a kisérlet
idétartama alatt, szdazalékban kifejezve (2. kisérlet)

Nap(1)

During the 4-week observation period no satistically verifiable differences were
ascertained between the groups with respect to weight gain (Table 2).

Table 2

Changes in daily weight gain during the experimental period (experiment 1)

Daily weight gain, g (2)

Treatment(1) n Mean (3) D (4)
Control (5) 73 37,7 8,9
Ivomecinj. 66 39,5 91
Neostomosan 70 35,9 91
Neocidol 72 34,7 10,2

2. tablazat: A napi testtomeggyarapoddas alakuldasa a kisérlet idotartama alatt

Kezelés(1), Napi testtomeggyarapodds(2), Atlag(3), Szoras(4), Kontroll(5)
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As time progressed after the treatment of the does with ivermectin injection the degree
of infestation measured in the offspring increased (Figure 3).

Figure 3

Infestation in progeny (in scores of 0-10) 1, 3 and S months
after the ivermectin inj. treatment of does

2.5

15

1st Month(1) 3rd Month 5th Month

3. dbra: Az utddok fertdzottségi szintje az anydk ivermectin injekcios kezelése utdan 1, 3
és 5 honappal (0-10-es skaldn)

Honap(1)
CONCLUSIONS

On the basis of the two experiments performed by the author, of the treatment
preparations tested ivermectin injection was found to be the most effective for the
treatment of ear mange. Neocidol proved the better of the externally applied antiparasitic
agents applied.

In contrast with other authors (Papp et al., 1990), the author ascertained no relation
between the severity of changes in the ear and gain in body weight. A possible reason
for this is the brief observation period (4 weeks), and the relatively mild changes
observed (with amean value below 3 on the scale of 0 to of 10 - see Figure 3).

The close relation ascertained between the degree of infestation present in does and
that of their progeny indicates, without scope for doubt, that the extent of ear mange
suffered by suckling rabbits is primarily dependent upon the degree of infestation
reached in their mothers. In the sense of the study of epizootic disease, vertical
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transmission of infection (from doe to offspring) plays a more determinant role than
horizontal transmission (between individual animals).

Repeated treatment proved undoubtedly more effective than that administered only
once, since none of the agents applied proved effective against mite eggs; thus, repeated
treatment is by all means necessary. If this is not performed the degree of infestation
may even relapseto its original level in the course of the 2-to-3-week development cycle
(Varga, 1990). While being treated with such preparations, and where such treatment is
administered in accordance with a set programme, rabbits do not become infected with
ear mange mites; thus, in the resulting environment pathogens stand less chance of
survival.

On the basis of the experimental results obtained, and also with respect to
theoretical, practical and economic considerations, it is recommended that, for the
purpose of breaking the chain of infection, does would be treated 4x2 times annually
with ivermectin injection (200 pg/kg body weight). If this treatment is not performed the
degree of infestation occurring in the offspring will be higher, added to which treatment
in such cases is more time-consuming, and the costs incurred are ten times as much as
the cost of total stock preventive treatment against ear mange in the form of ivermectin
injection administered to does (Table 3). Treatment in line with a set programme,
generally neglected in practice, is justified unambiguously by the four highly significant
aspects outlined in the introduction to this paper.

On the basis of the examinations performed the author therefore recommends that
does be treated four times a year, according to a set programme, by means of ivermectin
injection (200 pg/kg); in justified cases it is expedient to treat the offspring with
externally administered Neocidol (0.01%).

Table 3
Cost analysis
Treatment(1) |Package(2) Cost of treatment, Ft(3) Withdrawal
40 growing rabbits(5) 1 doe(7) time, days
2x tratments(6) | 4x2 treatments/year (4
Ivomec in;. 50 ml 270 20 28
Neostomosan 5x5 ml 14 14 0
0,5% 1000 ml 5 0,5
Neocidol 0,01%| 3x5ml 6,4 0,64 14

3. tablazat: Koltségelemzés

Készitmény(1), Kiszerelés(2), Kezelési gyogyszerkoltség, Fi(3), Elelmezés egészségiigyi
vdrakozdsi ido, nap(4), Novendeék(5), Kezelés(6), Anya(7)
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ABSTRACT

In the 1990s a large proportion of Hungarian crop growers have based their production
on utilising the nutrient content of the soil accumulated during the previous two
decades. The characteristics of the recording and cost accounting system leave a gap
between the real processes and the economic processes. the increase in the soil nutrient
content which occurred in the 1980s was expressed in the records as a decrease in the
financial resources of the enterprise concerned, while, due to the virtual incomes
generated by the exhaustion of the nutrients accumulated in the soil, the loss of soil
nutrients in the nineties is presented in the accounts as an increase in the net assets of
the enterprise. The adjustment of the recording and accountancy system also seems
advisable from the aspect of environmental policy, as the present system attaches undue
disadvantage to the application of manure in comparison with chemical fertilisation,
and does not allow the recording of nutrient balances, without which the excess nutrient
application cannot be taxed. This paper describes the main principles of an adjustment
package which overcomes all the above three weaknesses of the present system, while
not requiring the introduction of either a new tax form or a fundamentally new
recording system

(Keywords: fertilisation, nutrient content, excess nutrient tax, nutrient accounts)

OSSZEFOGLALAS

A tapanyagvagyon felhalmozasanak és felélésének néhany kozgazdasagi
konzekvencidja a magyarorszagi novénytermesztésben
Urfi P., 'Bacsi Zs.

Pannon Agrartudomanyi Egyetem, Georgikon Mezdgazdasagtudomanyi Kar, Uzemtani Tanszék
Térsadal omtudoményi Tanszék, Keszthely, 8360 Deék F. u. 16.

A novénytermesztéssel foglalkozo magyarorszagi gazdalkodok nagy része a kilencvenes
években a termelést az elozé ket évtizedben felhalmozott tapanyagvagyon felélésére
alapozza. A nyilvantartdsi, koltségelszamoldsi sajdtossdgokbol adodoan azonban a redl-
és a gazdasagi folyamatok elszakadtak egymdstol. A nyolcvanas évek tapanyagvagyon-
novekedeése a nyilvantartdsokban vagyoncsokkenésként jelent meg, a kilencvenes évek
tdpanyagvagyon-csokkenése pedig - a vagyonfelélésbol szarmazo ldatszolagos jovedel-
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meken keresztiil - a szamvitelben kimutatott vagyon novekedéséhez vezet. A nyilvan-
tartdasi rendszer dtalakitasa kornyezetpolitikai szempontbol is idGszerii lenne, hiszen
egyrészt a szervestrdgyadzast hatranyos helyzetbe hozza a miitragydzassal szemben,
mdsrészt nem ad lehetéséget az iizemi szintii tapanyagegyenlegek kimutatdsdra, amelyek
nélkiil a tapanyagfeleslegek adoztatdsa elképzelhetetlen. A cikkben olyan vdltoztatds-
csomag elveit vdzoljuk, amely lehetévé tenné mindhdrom emlitett hidanyossag
kikiiszoboleését, uj adomem bevezetése és alapvetden uj nyilvantartdasi rendszer
kialakitasa nélkiil.

(Kulcsszavak: miitragyazas, tipanyagvagyon, tapanyagtébblet-add, tapanyagkonyvelés)

INTRODUCTION

The severe crisis in Hungarian agriculture at the beginning of the 1990s cannot be easily
explained solely by the changes in the social and economic system; the unfavourable
processes started as early as the 1970s and 1980s. Due to the rocketing ail prices of the
seventies and the resulting protectionist tendencies emerging in the agricultural markets
of the world the possibilities for the export of agricultural products became limited, and
at the same time the prices of industrial materials used in farming, particularly energy
prices, increased much more rapidly than the prices of agricultural products (Németi,
1986). An even more serious situation was created by the fact that at the end of the
seventies and at the beginning of the eighties the role of agriculture within the economy
of Hungary underwent a mgjor change: before this date agriculture was, clearly,
supported by the national budget, but afterwards agriculture became a net payer into the
budget, while the government-controlled price system also extracted substantial incomes
from agriculture (Szabo et al., 1989; Vigi, 1990).

The change of the political and economic system which took place at the end of the
eighties made the earlier "latent crisis’ (Sipos & Halmai, 1993) quite apparent; at the
beginning of the nineties an overall crisis developed in agriculture. There ensued a
serious decrease in production; investments decreased to an even greater degree, and
reduced spending on current costs came close to endangering the continuity of
production. The level and duration of the crisis was, however, different in different areas
of production (Mohr, 1998). From 1994 signs of growth were observed in gross
production, investments and income generating capacity, but nutrient management
remains at avery low level.

At the beginning of the nineties the level of fertilisation, continuoudly high in the
seventies and the eighties, decreased to the level of the 1960s. By the middle of the decade
the size of the total population of livestock providing manure had decreased to half that of
the beginning of the decade. The nutrient balances of the soil remained in the negative, the
majority of crop growers basing their production on using up the nutrients stored by the
soils, accumulated during the intensive fertilisation practices of the past two decades.
Fertilisation with limited amounts of N with no P or K nutrients became general practice,
and this reckless management led to negative nutrient balances as early as the beginning of
the nineties (Kdddr, 1997). The drastic decrease in the number of livestock provides no
hope for the substitution with manure of the neglected chemical fertilisation.

The decresse in fertilisation also implies a decrease in the negative environmental
effects usualy resulting from excess fertilisation, but the present reckless management
cannot be maintained for long, since the economic foundation will be lost when the
accumulated nutrient content of the soil is exhausted. The present transitory period
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provides a unique opportunity and time for establishing a harmonised legal and economic
framework which is capable of keeping the expected future growth of fertilisation between
limits acceptable from agronomic, economic and ecological aspects.

THE INCONGRUITIES OF THE REAL AND THE ECONOMIC
PROCESSES

The loss of value in the wealth of Hungarian agriculture became widely known and
evident after the years immediately following the change of system, but this process
actualy began as early as the 1980s Balogh & Harza (1998) estimated the decrease in
the value of the agricultural machinery between the years 1982 and 1990 to be 232
billion HUF (Hungarian forints) at 1996 prices (Table 1), another 292 billion HUF
should be added, this representing the increase in the debt of agriculture. Thus, the total
loss of value was as high as 524 billion HUF in the given eight-year period.

Table 1

The estimated value of agricultural equipment in billion HUF, at 1996 prices,
according to Balogh & Harza (1998)

Item (1) 1982 1990
Book value of equipment on large-scale farms (2) 1835 1624
Estimated value of egquipment in small-scale farms (3) 619 598
Estimated value of land (4) 693 693
Tota (5) 3147 2915

1. tablazat: A mezdgazdasagi eszkozallomany becsiilt értéke 1996. évi arakon, Balogh &
Harza (1998) szamitasai szerint (milliard Ft)

Megnevezés(1), Az eszkozok mérleg szerinti értéke a nagyiizemekben(2), A kisiizemek
becsiilt eszkozértéke(3), A termfold becsiilt értéke(4), Osszesen(s)

The rate of wealth loss and withdrawal of capital accelerated between 1991 and 1995.
The main components of this wealth loss were estimated by Balogh & Harza (1998) at
1996 prices, as below (in billions of HUF):

decrease in livestock 160
decrease in value of inventories and buildings used
in livestock enterprises 85
decreased value of cropsin field 50
plantations removed or aged 20
obsol ete machinery and vehicles 60
other decreases 75
Tota: 450

Due to the limitations of the present records and accounts system, it cannot take into
account the fact that during the 1980s, when the investments accounted for in the
balance sheets decreased significantly, the farm enterprises accumulated a substantial
level of nutrient wealth through the amounts of fertilisers introduced into the soils. This
"guasi-investment” is not accounted for in any enterprise record, but the authors are
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convinced that knowing the level of this activity should significantly modify our view

on the loss of wealth in agriculture.

Kdddr (1997) found that in the second half of the 1980s an average of 191,000
tonnes of excess nitrogen, 141,000 tonnes of excess phosphorus and 83,000 tonnes of
excess potassium above the level required for the balance of the soil nutrient content was
applied to the soil each year. With respect to nitrogen, according to Horvdth (1997) "the
overuse of fertilisation was totally senseless (the excess amount was lost)", but the other
two nutrients accumulated in the soil. If the annual average excess phosphorus and
potassium are valued at 1996 nutrient prices, then the annual average phosphorus
accumulation can be estimated at a value of 13.2 billion HUF, and that of potassium at
2.7 billion HUF. This represents an average 15.5 to 16 billion HUF annual increase in
nutrient value, equal to 125 to 130 billion HUF for the eight-year period used by Balogh
& Harza (1998) in their estimations. The loss of wealth in agriculture calculated by
Balogh & Harza (1998) for the eighties should therefore be diminished by the above
valueif the changein theinvisible, unrecorded nutrient value is al so taken into account.

In accordance with the annual average nutrient balances calculated by Kdddr
(1997) for the first half of the 1990s the soil received 181,000 tonnes less nitrogen,
76,000 tonnes less phosphorus and 170,000 tonnes less potassium than was needed for
soil nutrient balance. If the lacking phosphorus and potassium amounts are valued at
1996 prices, then the annua value of the depletion of nutrients is about 12.6 hillion
HUF: atota of 60 to 65 billion HUF for the five-year period. This amount should be
added to the loss of value calculated by Balogh & Harza (1998) in the 1990s if the
depletion of soil nutrient content is taken into account.

A part of the invisible nutrient value is transformed into a visible value where crop
growers achieve profits while soil nutrient balances are negative. The additional profits
generated by such a situation are calculated as the difference between the value of the
amounts of nutrients utilised during crop growth and the value of the P and K nutrients
applied. The estimation of the profit generated was based on the two most important
arable crops, wheat and maize, according to the methodology described below.

—Taking the actual average yields (data provided by AKII, the Research and
Information Institute of Agricultural Economics) and the average nutrient contents of
yields provided by the relevant literature (4dntal et al., 1979), the amounts of nutrients
utilised by the crops were calculated, and then valued at the respective nutrient prices.
(The nutrient prices were the averages of prices offered by several fertiliser merchants
in western Hungary.) In calculating the amounts of nutrients extracted by the crop the
assumption made by Kdddr (1997) was applied: that is, 20% of the N and P content
and 70% of the K content of the above-ground crop is in the by-product, al the by-
product of maize remaining in the field, while on one third of wheat fields the by-
product of wheat remainsin thefield.

— The amount of manure was estimated on the basis of data provided by the KSH (the
Hungarian Central Statistics Office) relating to farm enterprises. The nutrient content
values of manure were calculated according to the coefficients provided by Nagy
(1992), and then the calculated nutrient amounts were valued at the fertiliser nutrient
prices for the current year.

— The average fertiliser costs determined in a representative survey performed by the
Research and Information Ingtitute of Agricultural Economics (AKII) were divided into
N, Pand K fertilisation costs. Two versions of this division were made, asfollows.
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I. By means of data from our own surveys for 83 wheat fields and 47 maize fields in
the county of Fejér the nutrient content proportions were determined by crop, the
nutrient price rates for 1994, 1995 and 1996 being used.

I1. The nutrient proportions were calculated as the national average of the nutrient
proportions in fertilisers sold in 1994, 1995 and 1996 (data provided by the
Hungarian Central Statistics Office), the nutrient price rates for the years 1994,
1995 and 1996 being used.

The difference between the value of nutrients extracted from the soil during production and
that of those applied to the soil during fertilisation was calculated for the three nutrients (N,
P and K) together, and aso for only the two "immobile" nutrients, P and K, together. The
latter gives the so-termed "virtua profit" presented in Table 2, either version | or version 11,
these being estimates of the profit arising from the exploitation of P and K nutrients
previoudly introduced into the sail. Thisvirtual profit was aso expressed as a proportion of
the average actual profit of farm enterprises recorded by AKIIl. The magnitudes of the
figures in Table 2 show that a substantial proportion of the accounted profit of the
agricultural enterprises in the nineties is shown as an increase in the net worth of the
enterprise, athough it is actually nothing more than the transformation of an "invisible",
non-valued property, the nutrient content of the soil, into avalued property.

Table 2

The profits generated by wheat and maize production, and profits
adjusted for nutrient balances

Item (1) \ 1994 \ 1995 1996
WHEAT (2)
Profit, HUF/ha (3) 13306 8108 28763
N,P and K nutrient balance HUF/ha (4) -4509 -3298 -842
P and K nutrient balance |, HUF/ha (5) -2529 -2945 -2345
P and K nutrient balance |1, HUF/ha (6) -2377 -2488 -1522
Share of NPK shortage in profit, % (7) 34 41 3
Share of virtual profit I, % (8) 19 36 8
Share of virtual profit I1, % (9) 18 31 5
MAIZE (10)
Profit, HUF/ha (3) 2327 5183 40158
N,P and K nutrient balance HUF/ha (4) -627 -1508 -3747
P and K nutrient balance I, HUF/ha (5) -1145 -2359 -4036
P and K nutrient balance 11, HUF/ha (6) -780 -1603 -2780
Share of NPK shortage in profit, % (7) 27 29 9
Share of virtual profit I, % (8) 49 46 10
Share of virtual profit I1, % (9) 34 31 7

2. tablazat: A buza- és kukoricatermelés jovedelme, valamint a tapanyagegyenleggel
szamitott korrekciok

Megnevezés(1), Buza(2), Jovedelem, Ft/ha(3), N, P és K tapanyagegyenleg, Ft/ha(4), P és
K tapanyagegyenleg 1., Ft/ha(5), P és K tapanyagegyenleg I1., Ft/ha(6), NPK-hidny aranya
a jovedelemben, %(7), Latszolagos jovedelem ardnya I, %(8), Ldtszolagos jovedelem
ardanya I, %(9), Kukorica(10)
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The redistribution of incomes between the 1980s and the 1990s was possible because the
value (that is, the cost) of the nutrient accumulation in the eighties was a profit-
diminishing factor in the year of application, and so was included in the accounts as
decrease in the net worth of the enterprise, while during the nineties it contributed to the
increase in production, as well as profit, and aso the "visible" book value of the
enterprise. This is a typical example of a situation in which the real processes move in
opposition to the economic processes. the increase in the nutrient content values of the
soil shows a decrease in the net worth of the enterprise in the accounts, while the
decrease in the nutrient content values of the soil during the nineties - through the
virtual profits - leads to increased net worth of the enterprise in the accounts.

THE INFORMATION REQUIREMENTS OF THE ECONOMIC TOOLS
FOR ENVIRONMENTAL POLICY

The neglected use of manure and fertilisation, together with the new "reckless
exploitation”, became typical features of farming in Hungary when the entry of the country
into the EU became a redlistic possibility for the near future. However, in the interest of
both ensuring the chances for accession and improving the position of the country after
accession it is necessary to prove that the environmental burden of the Hungarian economy
isnot as great asthat of the present EU member states, and that this will continue to be the
case in the future (Varga, 1997). The reason for this is that the present member states
would consider it an unacceptable market disadvantage if Hungary were alowed to
produce under less strict environmental requirements (Bokor, 1997), while distrust in
Hungarian products arising from looser environmental control would create handicaps for
the products of the country which would be intolerable to Hungary.

It is, then, absolutely clear that the tendencies in nutrient management in the
present member states of the EU must necessarily be accepted in Hungary, both from the
aspect of improving the position for accession and for the purpose of improving the
competitiveness of the country on the EU market. As far as the nutrient management
tendencies of the EU are concerned the changes which have occurred in the past few
years are unmistakable. At the beginning of the 1990s several developed European
countries introduced limitations, apparently too severe for the situation in Hungary, to
prevent harmful nutrient accumulation (Kdddar, 1992, 1993; Szolnokiné, 1994). During
this decade, particularly since the introduction of the European Nitrate Principle (91/676
ECC), an increasing number of studies have been carried out to analyse the expected
impact of the formerly neglected economic measures of environmental policy (Berentsen
& Giesen, 1995; Kuhlmann & Brodersen, 1998; Oude Lansink & Peerlings, 1997).
Specia attention is accorded by the authors to a newly initiated research project
(NITROTAX) covering six European countries - five EU member states and Hungary -
which deals with the possibilities for introducing taxes on nitrogen use (Podmaniczky,
1997). Both the above research and common sense dictate that, although the acceptance
in Hungarian agriculture of the above target - that is, the avoidance of the harmful
nutrient accumulation in the soil - might be "automatic" and free of problems, but the
choice of measures for achieving this aim requires particular care; the starting point of
this must be the present situation in Hungary. The introduction of economic measures
should be considered seriously, so that these do not enhance the present reckless
exploitation of the soil, but their application convinces the EU member states that this
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country aspiring for accession does not intend to find short-term competitive advantages
at the expense of neglect of the environment.

At the present level of fertiliser use and with the present livestock densities the
global nutrient accumulation in the soils of Hungary is not a real danger, so the aim of
control cannot be the overall decrease of NPK utilisation, which would undoubtedly
occur if a fertiliser input tax similar to that in force in Austria and Sweden were
introduced in Hungary. At the same time however, even in Hungary there is still a
significant risk of local nutrient concentration, "point-wise" pollution (e.g. in livestock
production sites without arable land), and this pollution would not be affected by the
introduction of fertiliser input taxes.

As the aim is not a decrease in fertiliser use, but rather a decrease in losses and
leaching originating from nutrient cycles in the form of unused, accumulated nutrient
surplus, this aim can be achieved by measures concerning the whole of the cycle and not
only afew components of it. Consequently, instead of the fertiliser input tax the taxation
of surplus nutrients may be a more successful measure which would also be acceptable
to large numbers of farmers. Another fact in favour of this tax is that it is a measure
successfully practised in the Netherlands (Breembroek et al., 1996). However, the
identification of nutrient surpluses requires the introduction of a suitable "nutrient
account” system at farm level, to cover the nutrients generally used (that is, each of the
N, P, K nutrients in each phase of the nutrient cycle), and is at the same time simple and
possible to contral.

ASPECTS OF IMPROVING THE PRESENT RECORDING SYSTEM FOR
NUTRIENT MANAGEMENT

The contradictions of the present recording system

In the present accounting system the number of years over which the fertilisation costs are
spread depends partly on the number of years the crop is grown on the field where the
fertiliser was applied, and partly on whether the fertiliser was applied before or after the
year of the first yield in the case of long-term plantations. If, for example, fertiliser is
applied to an apple plantation when it is established, then the fertiliser cost is accounted for
as a part of the investment itself, and is depreciated together with the whole investment. If
the fertiliser is applied at the time of establishment of perennial legumes, then it is handled
asacost element of the establishment of the plantation, and is accounted for as divided cost
in three successive years. If the fertiliser is added to annual crops such as wheat or maize,
or to plantations which are aready in the yidding phase, then the value of the fertilisation
is fully accounted for as direct cost occurring in the year of harvest. In this latter case - and
thisis the most frequent case in Hungarian agriculture - fertilisation is handled as an action
with impact prevailing for only one year.

The costs of applying manure, regardless of the duration of the crop under which
the manure is spread, are accounted for as cost items distributed over several years. The
value of manure used when a plantation is established becomes part of the value of the
investment, and will be depreciated together with the whole investment. The cost of the
manure applied for the establishment of legumes is spread over three successive years as
cost associated with the establishment of the plantation. In other cases (e.g. when
manure is applied for wheat, maize or barley) the value of the manure application is
distributed over 2 to 4 years, in decreasing instalments (Erds & Gyurikné, 1994; Sutus,
1994).
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This means that whenever the same amount can be spent on the application of nutrients
using either manure or fertiliser, manure has an a priori competitive disadvantage,
because fertiliser can most often be accounted for as an annual cost, and so can decrease
the pre-tax income for one year, while the cost of manure has to be spread over severa
years.

Thus, the weaknesses of the present recording and accounting system regarding
nutrient management can be summarised as follows.

- The system favours fertilisers over manure from the aspect of finance and taxation.

- There is no room for expression of the fact that fertilisation is an action with impact
over several years, and thus separates the real processes from the financial processes.
(This practice has lead to the strange situation that the costs associated with
fertilisation were accounted for in the 1980s, and the incomes arising from fertilisation
were seemingly generated in the 1990s, while the income taxes due are to be paid in
full now, in the rather weak state of agriculture prevailing at present).

— The system does not facilitate the recording of nutrient balances, and without this
nutrient surpluses cannot be taxed.

The principles of a new nutrient accountancy and costing system

In the following section the outline is drawn for an adjustment package to facilitate the

fulfilment of all of the three requirements mentioned above, without the need for

creating a new recording system or the introduction of a new for of tax. The
preconditions for fulfilling the requirements are present in the framework of the current
system. The movements and transfer of materials and tools influencing nutrient balances
are recorded and accounted for within the enterprise, and now also between enterprises.
Both the minimisation of excess work associated with nutrient balance accounts and the
need for controllability suggest that the nutrient accounting system should be integrated
into the present system of financial accounts. Then there would be no need for new
records to include nutrient balance accounting in the present accounting system; only the
present inventory record sheets would be extended somewhat such as to include, in
addition to their usual content, the NPK content values of the inventory items (such as
livestock feed, fertiliser, crop products, etc.) related to the nutrient balances of the farm.

(The nutrient content values would be determined either by authorised laboratories or -

when these are unavailable - by taking the legally permitted level of nutrient content

values for each inventory item.)

The nutrient content values recorded could be introduced into the accounts paraliel
to the account of the financial value of the economic event, in the same accounting
process, into a new subsystem of nutrient accounts for N, P and K. The naming of the
nutrient accounts could be the same as that of the inventory accounts used in the
financial accounting process, but some new accounts would be added, to be used only in
the nutrient balance accounting system. These would be the following.

— The outer nutrient balance accounts show differences between incoming and outgoing
nutrient content values with respect to N, P and K nutrients.

— The inner nutrient balance accounts show the N, P and K nutrient amounts used in the
production process, or extracted with the main products and by-products. If the
balance is positive, it signifies nutrient amounts "left in the soil", lost or accumulated.
A negative balance indicates tendencies of excess use, or reckless exploitation of the
nutrient capacity of the soil.
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The value of the fertiliser or manure applied in the production process should be fully
accounted for as cost; then at the end of the year, in the knowledge of the respective
nutrient balances, adjustments would be made. The value of the inner nutrient balance
per hectare would be compared to a limit value (which may be different in different
geographical locations). Then if the positive nutrient balance were above this limit the
surplus would be evaluated at the actual purchase price of the nutrient amount in the
fertiliser; this figure should then be added to the financial accounts relating to various
methods and nutrients.

In the case of P and K nutrients the surplus would be considered not as cost in the
current year, but as investment. Accordingly, the fertilisation costs of the current year’s
crop production would be reduced by this amount (for which several techniques can be
used, although these will not be dealt with in detail here), and the value of the nutrient
property, wWhich is a new line in the balance sheet as a new component of the capital
assets, would be increased by this amount. As the production costs of the current year
would be reduced by this amount, the pre-tax profit would be increased automatically.
Nutrient property depreciation (in its economic sense) could subsequently be calculated,
but this "delayed cost accounting” would obviously be less favourable to farmers than
when they were previously allowed to account for the whole cost of fertilisation in the
year of application.

Thus, by introducing the term "nutrient property" the weaknesses of the recording
and costing system related to nutrient management can be strengthened, as follows.

— The "competitive disadvantage" of the application of manure would disappear from
financia accounts and taxation.

— The "delayed cost accounting” applied through the nutrient property would act as an
automatic stabiliser, which would render unnecessary the taxation of surplus P and K
over the limits.

— The gap between the financial and the real processes would be narrowed, as the
nutrient property would provide a way of expressing the multiyear characteristics of
fertilisation.

For nitrogen the surplus over the limit for the inner nutrient balance can be
understood as loss, and regarded as environmental pollution. Accordingly, the value of
this surplus should not be included in any account, but when the income tax is
computed, this value should be taken into account as an item increasing pre-tax income.
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ABSTRACT

Information, which means the interpretation of different data by people, represents
different values for different users. The determination of the value of information is
subjective for two reasons. It is difficult to determine the volume of profit gained by
having the information, while the value of information is also influenced by its
authenticity. This article describes a method for objective decision-making, using the
theory of probability to determine the value of information. The value of information is
determined by the analysis of the expected value of the income. Changes in the expected
value of the income are presented in the form of four cases, in which the degree of
available information is varied. Information can be absolutely reliable, unreliable,
absolutely incorrect or missing. The value of information is then determined by the
increase in the expected value of the income.

(Keywords: information, expected value, income)

OSSZEFOGLALAS

Az informacié értékének elemzése

Cselok L.

Csokonai Vitéz Mihaly Tanitoképz6 Féiskola, Kaposvar, 7400 Bajcsy-Zs. u. 10.
Pannon Agréartudomanyi Egyetem, Allattenyésztési Kar, Kaposvar, 7400 Guba S. u. 40.

Egy informadcio, amely a kiilonféle tipusu és formdju adatok emberek dltal torténé
értelmezését jelenti, a kiilonbozé felhasznalok szamdra valdsziniileg mds értéket
képvisel. Az informdcio értékének meghatdrozasa szubjektivnek tiinik, hiszen nehéz
meghatdrozni annak a nyereségnek a mértekét, amelyre az informdcio ismeretében szert
tehetiink, rdadasul az informdcio megbizhatdsdaga is befolyasolja annak értéket. A cikk
az objektiv  dontések meghozatalara olyan mddszert mutat be, amely a
valoszintiségszamitas felhasznadldasaval segit abban, hogy meghatdrozzuk egy informdcio
értéket. Ez a varhato bevételek elemzésével torténik. Bemutatdasra keriil ezek alakuldsa
informdcio hianyaban, tokéletesen helytallo informdcio birtokaban, nem megbizhato
informdcio esetén és tokéletesen helytelen informdcio vdsdarlasakor. Az informdcio
értéket a bevételel varhato értékének novekedesevel adjuk meg.

(Kulcsszavak: informaci@, varhato érték, bevétel)

61



Cseldk: Analysis of the value of information

INTRODUCTION

The evaluation of information may aso depend on the investigator carrying out the
analysis. For example, if prices on the stock market are decreasing, then this information
means nothing for someone not involved in the stock market. However, if you are going
to buy stocks, then this information is valuable for you, because you can obtain stocks at
lower prices or you can postpone your purchase in the hope that the price decrease will
continue. If you want to sell your stocks, then this information is also important for you,
because you probably do not want to sell your stocks at the moment, because the low
prices are unfavourable for you or you may be afraid of a further decrease in prices and
want to make a transaction as soon as possible.

A question arises: what is the value of information, that is, the maximum cost an
individual iswilling to pay for it? It is obvious you may pay for information if its cost is
less than the possible amount of the increase in your income. However, it is likely that
you do not know exactly by how much your income will increase of before acquiring the
information. So you can only make calculations of the expected value of your income.

Buying information does not necessarily mean the maximizing of the income, and
even purchase appears as an expense in these case. It is obvious that correct information
is more valuable than information derived from suspicious sources which may result in
the buyer making incorrect decisions that ultimately lead to an unprofitable situation.
Consequently, it isimportant to know the reliability of the source of information.

The method shown in this article demonstrates the numerical expression of the
value of information.

MATERIALS AND METHODS

The method for the determination of the value of information will be demonstrated by
means of an example given with parameters. The problem is mentioned in the work of
Kovdces (1994). Now we shall discuss the whole elaboration of the generalization of the
problem, graduating the information in four different categories using the theory of
probability (see Neumann, Morgenstern (1944)):

- lack of information

- reliable information sources

- unreliable information sources

- absolutely incorrect information sources

Decision made in the lack of information

Let us assume you want to sell pigs. One of the buyers (v;), offers b, dollars for the
animals. Another buyer (v,) isaso interested in buying the animals. But his agent knows
only that his client (let us take this case as a;) would pay more than b; with the
probability p(a;). This amount can be designated as b,;. However, it is aso possible (let
us take this case as &) that v, will pay by, less than b,, with the probability p(a). So the
following inequdlity is true: by<b;<b,;. The following equality is true because of the
theorem of the probability:

p(as)+p(a)=1 (1)
A question arises: who should you sell the animals to? To the certain buyer v,? Or
should you take the chance of being paid more money for the animals from buyer v,, but
risk being paid even less than b;? Is it worth taking the risk? Would you be willing to
pay for the information, and how much would you be prepared to pay if you did?
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Lack of information means that you do not know if case a; or & will occur. Let us
designate as e, the event that buyer v, buys the animals and let e, be the event that buyer
V, buys the animals. We shall modify the sign b; to have better review. Let us mark b,
with by in the case of event e; and by, in the case of event e,.

by=b1;=by, 2
Taking all thisinto consideration our condition is:
D22<b11=Db1,<by; (©)

The following table shows the possible incomes depending on the different cases and
events:

Table 1
The possible incomes depending on cases and events
caea (1) case & (2)
event g, (3) by bi2
(unfavourable situation) (6) (favourable situation)
event e (4) b2y bz
(favourable situation) (7) (unfavourable situation)

the probability of case a (5) p(ay) p(a)

1. tablazat: A lehetséges bevételek az esetek és események filiggvenyében

a; eset(l), a, eset(2), e; esemény(3), e, esemény(4), Az eset valosziniisége(5), Kedvezétlen
szitudcio(6), Kedvezd szitacio(7)

bjj signifies the possible incomes depending on the cases and the events.
The expected income in the case of event e, is:

m(bley)=b11p(ay)+b1op(ap)=bi1=h1o=ly (4)
and in the case of event &, it is:
m(blez)=bz1p(ay) +hzzp(ae) (5)
using the following formula:
2
m(ble)=>_ b, p(a;) (6)
j=1

The expected value of the income cannot be determined if you make your decision in a
subjective way. If you are enterprising and take the risk of loss, hoping to obtain a
higher profit, you will sell the animals to buyer v, who will probably pay more than
buyer v;, but this may prove not to be the case. However, if you do not want to take the
risk and give up the possibility of deriving more profit, being afraid of suffering loss,
you will offer your animals to the certain buyer v;. If you want to make your decision in
an objective way, then you will select the buyer whose involvement results in greater
expected value of income after comparison of the expected values of income in the case
of different events.
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Table 2
Making decisions
m(ble,)>m(ble,) m(bley)<m(ble,) m(ble;)=m(ble,)
decision buyer v, is selected buyer v, is selected any buyer can be
() ) (©) selected (4)

2. tablazat: Dontés hozatal

Dontés(1), vl vevé kivalasztasa(2), v2 vevo kivalasztasa(3), Bdarmelyik vevot ki lehet
vdlasztani(4)

You can make sure of the correctness of your decision only after finding out which
event has taken place. But unfortunately you do not know this fact at the moment of
making your decision. The table of decisions shows only if it is worth taking the risk, if
the probability is greater for the selection of this decision to result in higher income.
The expected income is the maximum of the conditional probabilities of different
events:

m(b)=max(ble) )

The case of reliable information source

A question arises: what is it worth paying for information in order to know what v, will
pay for the animals? If you knew he would pay the higher price, you would certainly sell
the animals to him, but in the other case to v;. The expected income in the case of
reliable information is the following, using condition 3:

m(bm)zbm=2m?x(b,., )p(a,) =

j=1
=max(b11,021)p(as) +max (a2, b22) p(a)=

=by1p(ay)+oop(ar) (8

where by, is the income in the case of areliable information source. The real income and
its expected value are the same in this case, because you know the real income at the
time of making your decision. Theincrease in theincomeis:

Ab=m(br)-m(b) 9)

The maximum value you would pay for the information is covered by the increase in
expected income.

If the price of information is higher than the expected value of the increase in income,
then the income will probably increase less than the price of the information, so a loss
will probably be incurred in the purchase of the information. If the price equals ab, it
will probably make no difference what you do. If the price is less than the expected
value of the increase in income, the information will be worth buying, athough it should
be emphasised that this fact only increases the probability of deriving more profit, but is
not necessarily certain.
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Table 3
Evalution of the purchase of information
the price of information (1) >Ab =Ab <Ab
evalution of the decision (2) it seems not to be indifferent it seemsto be
profitable (3) (@) profitable (5)

3. tablazat: Az informacio vasarlds értékelése

Az informacio dra(l), A dontés mindsitése(2), Nem tiinik nyereségesnek(3), Kozombds(4),
Nyereségesnek tiinik(5)

The case of unreliable information

No information source can be considered totally reliable in reality. Let x; be a proposal
that the information source predicts the realization of case g. Let X, be a proposal when
case & is to be realized. Let us take it that the reliability of the information source is
known. Let the probability of a correct proposal, which means that the information
source predicts x; in the case of e and X, in the case of &,, be p(Xi|a;) and p(xz]a). Let
the probability of bad proposals be p(xz|a;) and p(xijaz). The following equations are
true under these conditions:

P(X1lar)=p(Xzlap) (10)
P(Xzlag)=p(xalee) (11)
P(X1la0) +P(X2la1)=1 (12)
P(X1lag) +p(Xolae)=1 (13)

The evalution of the proposalsis shown in the table below:

Table 4
The evalution of the proposals
case a; (1) Case &
proposal x; (2) correct (3) incorrect
proposal X, incorrect (4) correct

4. tablazat: A javaslatok értékelése
Eset(1), Javaslat(2), Helyes(3), Helytelen(4)

The probability of making correct and incorrect proposals, depending on the probability
of the cases and the probability of the proposals, is shown in the following table:
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Table 5§
The probability of making correct and incorrect proposals
casea (1) Case &
proposal x; (2) P(X124)P(2a) P(X122)P(3e)
proposal x, P(Xz22)P(2y) P(xz22)P(22)

5. tablazat: A helyes és helytelen javaslatok bekivetkezésének valosziniiségei
Eset(1), Javaslat(2)

The following connection is true on the grounds of the theorem of full probability:

P(xalag)p(an) +P(X1lae) P(Be) +P(X2las) P(ar) +P(Xzlae) P(ae) =1 (14)
The real incomes, depending on the cases and the proposals, are shown in the table
below, using condition 3:

Table 6

The building of incomes depending on the cases and the proposals

case a (1) case &
proposal x; (2) m?X(bzl,bll):bzl min(by,,b12)=b2,
proposal x, min(byy,by1)=byy mMax(022,012)=by

6. tablazat: A bevételek alakuldsa az esetek és javaslatok fiiggvényében
Eset(1), Javaslat(2)

The expected income isin this case:
M(bnm)=max(b2s,b11) p(X1las) p(an) +min(bze,bir) p(Xzlas) p(au) +
+min(Dz2,b12) p(Xulae)P(ag) +max (bzz,bi2) p(X2lae) P(ae) =
=b1p(X1ag) p(ay) +b11p(Xalar) pan) +Ho22p(X1lar) p(ae) +
+bizp(xolez)p(ae) (15)
where by, is the income in the case of using an unreliable information source.

The case of absolutely incorrect information

Absolutely incorrect information is a specia case of an unreliable information source.
The information source serves the opposite purpose of correct information for you. The
following conditions are true in this case:

P(X121)=P(X222)=0 €s (16)

P(Xy3e)=p(Xza1)=1 (17
The expected value of the income (by) using these values:

m(b)=b1p(x1[ar)p(a4)
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+b11p(Xolas) p(ag) +ozop(X1la) p(ay)
+h1op(X2la) p(ae)=brip(an) +brp(a) (18)

Comparing the expected values

The expected incomes in the case of lack of information, and in the case of unreliable,
absolutely incorrect and correct information, are shown in the table below:

Table 7

The expected values of income

lack of information _unreliaple absql utely in-correct correct information
information information
() M(b) m(b) (Om)
max (by1,b21p(ag)+ bap(xy20)p(ae)+ b1ap(an)+b22p(a) b21p(a)+b12p(2)
bop(ay)) b11p(Xza0)p(ae)+
boop(Xye)P(a0)+
b1op(X220)P(2)

7. tablazat: A bevételek varhato értékei

Informacio hianyaban(1), Megbizhatatlan informdcio(2), Tokéletesen helytelen informd-
cio(3), Megbizhato informdcio(4)

The following comparisons will be performed in the following examinations:
- the comparison of m(b) and m(b )
- the comparison m(b) and m(bny)
- the comparison m(b) and m(by)
- the comparison of m(b,,) and m(b.,)

The comparison of m(b) and m(b,,)
m(b) can have two different values (see 7). Let us make the comparison in both cases.
The assumption m(b)<m(b,,) will be proved in the following.

Suppose max(by1, byp(ag)+bop(ae))=by; is true (see 7), then the following inequality
should be proved:

m(b)<m(by,)

b11<bz1p(ay)+b12p(a) ; using (2)
b11<bz1p(as) +b11p(ap) ; -bu1p(ap)
b11(1-p(82))<b21p(an) ; using (1)
b1ip(ar)<bip(a) ; Ip(a)
b11<byy

This relation was an assumption at the beginning (see 3), so if it istrue, then the original
comparison should also be true.
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Supposing the other opportunity:
max (b1, ba1p(an) +o22p(3p))=b21p(an) +Ho22p(ap) (See 7), then if m(b)<m(by,) istrue:

b21p(ag) +Ho22p(82) <b21p(an) +b12p(22) » ~baip(ay)
b2op(ag)<bizp(a) » Ip(a)
boo<bi,

Again, this is an original assumption (see 3), so the inequality has been proved to be
correct.

It can be stated that the expected value of the income in the case of reliable information
is greater than that in the case of lack of information:

m(b)<m(br) 19
The maximum price worth paying for information is the difference between the two
expected incomes, that is m(b,,,)-m(b).

The comparison of m(b) and m(b,,,)

It can be stated that the expected value of the income using unreliable information can
be lower or higher than that if no information is used; these values may also be equal.
We shall now prove that the relation between m(b) and m(b,,,,) is not unambiguous.

Let us take the proof in two parts, depending on the value of m(b):
Suppose that m(b)=max (P11, ba1p(a)+bz2p(ae))=bu is true (see (7)):
m(b) ? m(bnm) ; see (8) and (15)
b11 ? barp(Xalar) p(aw) +huip(Xafas) p(an) +
b2op(Xye) P(3) +h12p(X22e) P(22)
where "?" means an unknown sign in relation. In increasing by, it can be seen that the
right part of the inequality will be greater.

Let by, approach to the value of by; from above and let by, approach the value of by
from below with some precision. That means the following conditions:

b1~y
and by~byy

The right side of the comparison can be approached in the following way using
condition 14:

b21p(X1lar) p(an) +011(X2[an) p(ar) +h22p(X1j32) P(3e) +b12P(X222) P(20) ~
~b11p(X1j20) P(8e) +b11P(X285) P(1) +b11p(X180) P(Be) Hor1P(X220) P(82) ~
~b11(p(Xy21) P(an) +P(Xz21) P(a) +P(X 1) P(2e) +P(X22) P(82)) ~b11
The right side of the comparison can be equal to the left one. If by, is decreased the right
side will obviously be less than the | eft.

It has been proved that the relation between m(b) and m(b,,) can be of any kind.
Suppose that max(11, b21p(ay)+b22p(a0))=ba1p(as) +b2op(ap) is true (see (7)):

m(b) ? M(bnm)

B21p(an) +b22p(8) ? Do1p(Xyas) P(aw) +hrp(Xzan) p(as) +
+02op(X1j32) P(82) +P12P(X23) X P()

b21P(an) (1-p(Xy@a)) +o22p(30) (1-p(Xyde)) ? brap(Xz@)p(as) +hi2p(X22) p(2e)
D21P(89) P(X2i84)) +D22P(3) P(X132) ? D11P(X2120) P(80) +D12P(X280) (B)
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In increasing b,; the left side can be greater than the right. b,; can approach by; from
above with some precision and b,, can approach by; from below with some precision. In
this case the result of the comparison is an equality. Decreasing by, after that makes the
left side less than the right.

The relation between m(b) and m(b,,,) has proved not to be unambiguous. (20)

The comparison of m(b) and m(b,)

It can be stated that the expected value of the income in the case of absolutely incorrect
information is less than that in the case of not having information.

Suppose that max(bys, ba1p(a1)+b22p(8e))=by; is true; it will be proved that:

m(b)>m(by) ; using (18) and (7)
b11>b11p(a0)+b22p(ae)

In increasing by, to the value of by the right side of the comparison could be equal to the
left using condition 1:

b11=b11p(a)+b11p(a) ; using (1)
b=y
If condition 3 is used the comparison is true in the form of the supposed inequality.
Supposing that max(byy, baip(ag)+bxp(ap))=b.1p(ar)+b0p(&) is true, the next inequality
will be proved in the following part:

m(b)>m(by)

b21P(30)+b22p(80)>021p(X130) P(80) +P11P(X220) P(2r) +

b2op(Xye) P(8e) +h12p(X22e) P(30)

D21p(an) +b22p(8) >b11p(ar) +oz2P(2e)

b21p(8)>b1p(a)

b21>byy
Thisrelation is an origina assumption (see 3), so the next inequality istrue:

m(b)>m(by) (21)
The comparison of m(b,,,) and m(b,,)
It can be asserted that the expected value of the income in the case of reliable
information is greater than that in the case unreliable information; that is:

M(brm)<m(br)

D21(X185) P(81) +b11P(X230) P(a) +

+D5p(X1182) P(82) +012P(X2i82) P(82) <b21p(ar) +h12P(2)
Diminish both sides with b,;p(xya) p(ay)

br1p(Xza0)p(ag) +

*+b2oD(X1180) P(82) +012P(X2120) P(8e) <b21P(ar) (1-P(Xa2y)) +hr2P(2e)
Using condition 12:

b11p(X220) P(8e) +

+025(X1j30) P(3e) +D12P(X232) P(8) <21 p(31) P(X2121) +b12P(80)
Diminish both sides with by,p(xza)p(ay).

b11p(Xza1) P(80) +b22P (X 1180) P(82) <b21P(80) P(X2@0) +D12P(30) X

(1-p(x2))
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Using condition 13:

b11p(X22)P(ar) +022P(X1180) P(8e) <b21P(ar) P(X28n) +h12P(Be) P(X12e)
Compare the sides in two parts.
b11p(Xz20) p(as) <bz1p(a) p(Xzas)
D22(X1;80) P(82) <b12P(3) P(X132)
After reduction:
b11<by
bo<bs,
These two inequalities correspond to the original assumption (see 3), so going backward
the supposed ineguality has been proved to be true. It can be stated that
M(brm)<m(br) (22)

is true, which means that the expected value of the income in the case of reliable
information is greater than that in the case of unreliable information.

RESULTS AND DISCUSSION

- The expected value of the income in the case of reliable information is always

greater than that in the case of not having information (see 19); that is:
m(b)<m(by,).

- Theexpected value of the income in the case of unreliable information can be greater

or less than that in the case of not having information; these values may also be equal
see 20).

- Sl'he ex?aected value of the income in the case of absolutely incorrect information is

always less than that in the case of not having information (see 21); that is:

m(by)<m(b).
- The expected value of the income in the case of unreliable information is always less
than that in the case of reliable information (see 22); that is:

M(brm) <M(bry).
- Thevalue of information is determined by the difference between the expected value

of the income in the case of having information and that in the case of not having
information.

CONCLUSION

The expected value of the income is maximum when the information used comes from a
reliable source. The expected value of the income in the case of unreliable information is
always less than that in the case of reliable information. Depending on the reliability of
the information, the expected value of the income may be lower or higher than that
where no information is used; these values may also be equal. The higher the reliability
of the information, the more closely the expected value of the income in the case of
unreliable information approaches that in the case of reliable information, and the more
it is possible that this value is greater than that in the case of no information being used.
The lower the reliability of the information source, the more it is possible that this value
is less than that in the case of no information being used. In an extreme case, when
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reliability is O per cent, the information source is absolutely incorrect and the expected
value of the income is certainly less than that in the case of no information being used.
Of course, if you knew that the information source was absolutely incorrect then you
would have a correct information source by the negation of all the data.

Information is worth buying from the aspect of the information buyer if the price of
the information is less than the value of the information. However, this purchase does
not guarantee higher profit; it only means that the expected value of the income will
probably be greater.
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Gondolatok a professzori tekintély,alakulasarol Hutyratol
napjainkig

Kutas F.

Allatorvostudoményi Egyetem, Budapest, 1078 Istvan u. 2.

Néhany évvel ezelott tortént egyetemiinkon. Egy évfolyam-talalkozé kapcsan az dszbe
csavarodott hajui kolléga észinte elismeréssel nézte végig a megujult klinikai épiileteket,
majd hozzam fordult. Lassan formélta a szavakat: - Tudod, mi nekem a bajom a mostani
egyetemmel ? Hidnyoznak arégi nagyok. Azok, akikre felnézhetek...

Elgondolkoztatd szavak. Vadban ez lenne a helyzet? A kortérstekintély-hiany
jellemezné napjaink egyetemi valdsdgét? Ha igen, ez vgon helyi sgédtossdg vagy
altalanos jelenség? A kovetkezOkben ezekre a kérdésekre kisérelem meg a valaszadast.
Elébb azonban menjiink vissza az idében és vizsgaljuk meg, milyen is volt a professzori
tekintély sok évtizeddel ezeldtt?

A REGMULT: A PROFESSZORI TEKINTELY CSUCSRA JARATASA

A szazadforduld, majd a 20. szdzad els6é évtizedei a magyar allatorvos-tudomany ma
mar legendas aranykoranak idoészakat képezik. A hazai fOiskola kiemelked6
professzoregyénisegei (HUTYRA, MAREK, AUJESZKY, WELLMANN, és még sorolhatnank
a neveket) métan rendelkeztek olyan hirnévvel, amely a hatérokon tdlra is kiterjedt.
Oriasi tekintélyre tettek szert, ami valosagos szakmai értékekbdl taplalkozott. Bar csak
mésodlagos, de nem hallgathaté el atérsadalmi kdrnyezet kisugérzasanak a hatésa. Ez az
emberi viszonyrendszerek gyakran hiibéri, de legalabbis félfeudalisztikus jellegébol
kovetkezett. A felsdoktatasban is a tekintélyelven alapuld, german modell érvényesiilt.
Az autokrata szellemiségli tanszék ¢élén all6 vezetd szinte korlatlan hatalommal
rendelkezett. A csaknem oliimposzi magassagokban €16 professzort méltésagosuramozo
hallgato ezt természetesnek vette. Inkabb tudomasulvevdje és nem észrevételezdje, még
kevéshé formal6ja volt az egyetem életének. A professzorral valé személyes kapcsolata
az eléadasokra és a vizsgakra korlatozdodott. A professzori splendid isolation nemcsak az
oreg kontinensre volt jellemz6, hanem arra Angliaban is akadt példa. FRANCIS CRICK, a
DNS kettos spiraljanak egyik megalmoddja nem latogatta a cambridge-i King's College
menz§jdt, mert - Ggymond - ,..nem akarta magéat kitenni a hallgatok szikségtelen
latvanyanak.” (WATSON: A kettds spiral. 1972)

Ez a professzori magatartasforma annak idején altalanossa valt és az ettdl valo
eltérés devianciaszdmba ment. Atyai jO bardtom - aki a harmincas évek elgjén Szegeden
volt orvostanhallgatd - meséli, hogy SzENT-GYORGYInek egyetemi koérékben
presztizsveszteséget jelentett, hogy mint az orvosi-kémia tandra reggelenként

" Mésodkozlés (A Magyar Allatorvosok Lapja 1998/9-es szamaban megjelent cikk.)
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révidnadragban biciklizett a varosban, hona alatt tenisziitdt szorongatva. (Ne feledjiik, a
Nobel-dij csak késdbb érkezett és ,takarta el” az egyéni kiiloncségeket!)

A harmincas évek kozepétdl, az els6sorban HUTYRA és MAREK nevével
fémjelezhetd tudosnemzedék nyugdijba vonulasa utdn is biztositva latszott a
folyamatossag: a KOTLAN-MANNINGER-MOCSY triumviratus méltd kovetdje volt a nagy
elodoknek és mellettiik kitlind, ratermett tanarok egész sora jelentkezett.

A KOZELMULT: A PROFESSZORI TEKINTELY LASSU EROZIOJA

Az els6 kedvezotlen jelek a haboru utan észlelhetok. Az 1947/48. tanévben, majd az '56-
os forradalmat kovetden tobb neves professzor kényszer-nyugdijaztatasara (vagy az
akkori id6k eufemisztikus szohasznalataval élve: rendelkezési allomanyba vald
helyezésére) keriilt sor, mig masokat igazsagtalan és er6szakos modon bocsatottak el az
egyetemrdl. Késobb, a hatvanas évek elején, a generacidvaltassal kapcsolatosan komoly
vérveszteségnek szamitott, hogy 6t esztendd (1963-67) alatt négy neves akadémikus
(idérendben: MOCSY, MANNINGER, SALYI, KOTLAN) valt ki az intézmény kotelékébol,
nyugallomanyba vonulas és elhaldozas folytdn. Mindazondltal még érvényesiilt a hely
korabbi legendas iddszakanak kisugarzasa, a genius loci. Joggal idézte az 1j nemzedék
egyik neves képviseldje az eredetileg NEWTONNak tulajdonitott mondast: ,,Messzire
I&ttam, mert Oridsok valéan dltam.” Azért ekkor mé&r elvétve olyanok is akadtak, akik
nem jutottak fel ebbe a magassagba, hanem megel égedtek a hénalj biztonsagosnak vélt
langymelegével. Onnan persze nem lathattak messzire, legfeljebb az élenjaronak
deklardlt szovjet tudomany kertlt [&tokoriikbe.

A partallami kemény diktatira hosszu iddszakot ivelt at, ranyomta bélyegét az
oktatési intézmények kéderpolitikjéra is. Egy professzira betdltésénél korantsem
mellékes szempont volt a rendszerrel szemben elvéarhatd lojalités, és e tekintetben
kétségtelenil jotékonyan hatott, bar nem mindig bizonyult nélkilozhetetlennek a
parttagsagi kényvecske birtoklasa.

Természetesen egyetemiink sem volt mentes a személyi kérdések intézésének eme
vitathato és szubjektiv formajatol, de mégis, egy-két kivételtdl eltekintve, az ujonnan
kinevezett, zommel az alma mater altal nevelt tanaroknak sikeriilt megdrizni az
intézmény jo hirét és tudomanyos szinvonaldt. A késébbiek szempontjabdl viszont
feltétlentl hatranyos volt tobb tehetséges, szarnyait bontogato fiatal szélnek eresztése.
Ok nem illettek bele az éppen aktualis partpolitika panelkereteibe. Kevéssé érvényesiilt
mér a HUTYRA nevével fémjelzett tudatos épitkezés, vagyis az a torekvés, hogy a
legtehetségesebbeket, a legrétermettebbeket valasszak ki, s tartsak bent az egyetemen, és
6k legyenek a jovendd allatorvos-generacio tanitbmesterei.

A kadari diktattra f6llazulasanak koszonhetden, mondjuk a hetvenes évek kozepétol
kezdve, kétségteleniil javult a helyzet. Elkésve, de még mindig nem késdn kertiltek be a
professzori karba nagyra becsllt, nemzetkdzi hirnevet szerzett, karizmatikus
tanaregyénisegek (SzeNT-IVANYI, TAKACS), s foglaltak el az 6ket méltan megilletd
poziciot.

A professzori tekintélyt befolyasolé néhany tényezo

Az inkabb torténeti hangvétell attekintés utan vizsgaljuk meg azt, vajon altalanossagban
milyen tényezok jarulhattak hozza az egyesek altal kortarstekintély-hianynak nevezett
alapot kialakulésahoz?

74



Acta Agr. Kapos. Vol 3 No 1

(A tarsadalmi és anyagi megbecsiilés hianya.) Az elsé helyen emlitendd az oktatasiigy -
és ezen beliil természetesen a felsdoktatas - évtizedek ota méltatlan €s stagnalo helyzete.
A jelenkori tarsadalmi légkorre kiilondsen jellemzd a tudas- és tanuldsellenes nézetek
gyakori felbukkandsa. A tarsadalmi megbecsiilés hierarchigan a sikeres menedzser-
vallalkoz6 vagy bankember bizony megeldzi az egyetemi oktatot.

Az anyagi megbecsiilés tekintetében is nyomon kovethetd az oktatéi munka
fokozatos elértéktelenedése. Akinek a tevékenységét nem fizetik meg az értékén, az
csakhamar nemcsak a munkajat, hanem sajat magat is csokkent értékiinek fogja
tekinteni. S6t, ez a szemlélet atsugarzik kozvetlen kornyezetére is. Egyet lehet érteni a
Miskolci Egyetem egyik professzoraval: "Az iddsebb generacié emlékében €16 nagy
tanaregyénisegek és a maiak kozott talan mégis van egy kilonbség, amely abban 4l,
hogy régen Ok anyagilag is megbecsiiltek voltak és mi akkor ebbdl a szempontbol is
felnéztiink rajuk." (Magyar Fels6oktatas, 1996)

Igazsagtalan lenne azonban elhallgatni, hogy Ujabban mintha felismerték volna
ennek a helyzetnek a tarthatatlan voltd. Az MTA doktorainak folyositott, felemelt
tiszteletdij, de még inkdbb a Széchenyi Professzori Osztondijak odaitélése
mindenképpen érvendetes és biztatd |épés e tekintetben.

(Demokratizalddo egyetemi légkor.) A legutdbbi évtizedben, de kilondsen a
rendszervaltozast kovetden, a tekintélypozicidk gyongiilésének vagyunk tanui. Egyre
kevésbé érvényesiil a tanszéki autokratizmus, a tanszékvezetd kivalasztisara sem
,odafént” kerGl sor. Az oktatdsi egység tagjai titkos szavazas keretében fejtik ki
véleménytiket: ki legyen vezetdjik és ezt a javaslatot a szendtus messzemenden
figyelembe veszi. Az OTKA kutatdsi tdmogatas bevezetése tobb évtizedes tabukat
dontott meg. Az egyéni palyaztatasi rendszer akar kezdd kutatok kezébe is komoly
anyagi forrasokat helyezhet - a tanszékvezetd kikapcsolasaval. Némileg kozelitiink a
nyugat-eurOpai vagy az észak-amerikai egyetemi struktira irdnydba, ahol nem a
bebetonozott, hanem olykor a rotaciés elv folytan vezetdi pozicidba keriilé professzor
inkabb az adminisztrativ és szervezési feladatokat latja el. O a primus inter pares az
eddiginél nagyobb Onallésagot élvezd munkatarsak korében. Az egykor egypodlusu,
professzorkdzpontl tanszék szerkezeti felépitése kezd polariza ddni.

A ma oktatoja egyre inkabb részese az egyetem mindennapos éetének, és
tevékenysége nemcsak az eldadiasok és a vizsgak megtartasara korlatozodik.
Megtaldhaté az Equus-napok bohdkés forgatagaban, alkalmasint sportfelszerel ést oIt és
kergeti a labdat a tanar-diak focimeccsen, a golyabalon a csinos hallgatondvel egyiitt
lgiti anyit6tancot.

Kiilon kell szolni a hallgatosag aktiv részvételérdl az egyetemi életben. Az
osztdyozés ma mar nemcsak a vizsgaztatd tanarok kizarélagos privilégiuma, hanem a
hallgatdk is értékelik oktatdik szakmai, pedagdgusi kvalitasait és teljesitményét. A
hallgatosag képviseloi jelentds 1étszamban ott {ilnek az egyetem életét formald szenatus
dontéshozd iilésein és egyenranguként szavaznak a felmeriil6 kérdésekben.

(A professzori létszam novekedése.) Az oktat6i és ezen beliil a professzori 1étszam
ndvelésének szilkségessége aligha lenne kérdéses. Az (j diszciplindk megjelenése, a
szakosodas eldtérbe keriilése egy-egy targyon belil, az idegen nyelvii oktatas
megjelenése, valamennyi olyan tényez6, amely indokolja a valtozasokat. A
[étszamndvekedésen beliili ardnyok mar ink&bb vitathatok. Az 1942/43. tanévben
egyetemiinkdn a nyilvanos rendes tanarok (professor ordinariuszok) szdma mindossze 7
volt. Koziiliik 6ten (!) az MTA tagjai. Négy évtizeddel ezeldtt (1957/58. tanév) 11
egyetemi tanart tartottak nyilvan (valamennyi tanszékvezetd). Ma - az 1997/98. évi
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egyetemi tdjékoztatd adatai szerint - 29-et (!). Ez jelentésen meghaladja mind az
adjunktusok (24), mind a tanédrsegédek (8) szamét. Tehd& az oktatdk kozil a
professzoroknak a létszama a legnagyobb. Akad olyan tanszék, amelynek oktatéi
gardgjat hdrom egyetemi tanar és hdrom docens alkotja - beosztott oktaték nélkil. Az
oktatéi kar szerkezetének ilyetén vald atalakulasa aligha tekinthetd egészséges
folyamatnak, hiszen ez értelemszertien gatolja az egészséges konstrukcioju és hosszabb
tavon megujulni képes, alulrél tudatosan éEpitkezd oktatoi garda kialakulasat.
Ugyanakkor a létszamnovekedés révén oOhatatlanul is hozzgjérulhat a professzori
presztizs bizonyos mértékii csokkenéséhez.

(Az informdciédramlds fokozdddsa.) Vaamikor az Otvenes-hatvanas években
hallottam egy olyan professzorrdl, aki tanszékvezetdi szobajaban hét lakat alatt tartotta
az akkoriban az informacié kizérolagos forrésaul szolgdld kilfoldi szakfolydiratokat.
Azok az asszisztencia tagjai szamara nem voltak hozzaférheték. Igy nem csoda, hogy 6
volt minden titkok tuddja, az egyediili orakulum atudomanyos kérdésekben.

Ma ma mas vildgot élink. A tudés, az informéacié az egyik legfontosabb
tarsadalmi és értékteremtd tényezd, aminek megszerzése Osszehasonlithatatlanul
konnyebb, mint annak el6tte volt. A miitholdas rendszer segitségével egy adott kutatasi
témaban szinte percek alatt begytijthetok az ide vonatkoz6 nemzetk6zi irodalmi forrasok
és adatok. A gyors és hatékony irodalomkutatast segitik a nagy szamitégépes referald
szolgéltatasok, a CD-ROM adatbézisok. A nemzetkdzi szamitdgépes hdl6zat (Internet)
lehetdvé teszi a kdzvetlen informacidcserét.

Mindezek birtokaban egy kezdd kutatd is szellemileg felvértezve rugaszkodhat
neki vélasztott témgjanak. Félreértés ne essék, tovabbra is szilkkség van egy bolcs és
tapasztalt tanar utmutatisara és tanacsaira, de ma mar nemcsak az 6 kezében van
Ariadné fonala, amelynek mentén az ifji reménység kikaszdlodhat kutatasi témajanak
[abirintusaibal.

TETOVA KOVETKEZTETESEK

Beszélhetiink-e tehat kortarstekintély-hianyro6l?

Erre a kérdésre nem lehet egyértelmi igennel vagy nemmel valaszolni. Kortévesztés
lenne mai vildgunktdl olyan univerzdlis szaktekintélyeket szamon kérni, mint
amilyenekkel a magyar allatorvoslas a szdzadforduld tdjan, majd a 20. szdzad els6
évtizedeiben blszkélkedhetett. Persze ez korantsem csak ndlunk van igy. Tessék
mondani a mai humanorvos-professzorok kozil olyan neves, dtalanosan elismert
tuddsokat, mint annak idején HOGYES, KORANYI SANDOR, SZENT-GYORGY! vagy éppen
HAYNAL IMRE! Ugye nem konnyti feladat...

A tudomanyos vilag rohamléptekkel fejlodik. A kutatas teriiletén miikodo
szakemberek |étszamanak oridsi ndvekedése, a sgjatos szakterlletekre valo tagolédas, a
tudomanyos csapatmunka eldtérbe keriilése, mind olyan tényezd, amelyik nem kedvez a
tekintélyelven aapulé szerkezet kialakuldsanak. Ehhez jarul még a nyitottabb,
demokratikusabb tarsadalmi légkor, a feudalisztikus kotottségek fokozatos eltiinése.

A latszOlagos tekintélycsokkenés azonban nem jelenti azt, hogy a mai
professzorkorosztaly tagjai rosszabbak lennének, mint az el6z6ek. Pusztan arrol van szo,
hogy masok. Mert mas a koriilottiik 16vo, kozben megvaltozott vilag. Mert mas az adott
kort meghatarozd szellemiség, a HEGEL utan elGszeretettel hasznalt ZEITGEIST. Mert
masok a feladataik, masok a lehetdségeik.
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Talan nem szentségtérés azt alitani, hogy a mai professzori karban is akadnak olyan
tanaregyéniségek, akiknek felkésziiltsége, oktatoi és kutatoi teljesitménye, iskolateremto
képessége batran Osszevethetd a régi nagyokéval. Meglehet, ket nem lesi meg a
portar6l egy ide utazd japan kolléga. Elképzelhetd, hogy a halatlan (?) utokor nem
mereviti Oket szoborra az egyetem parkjaban. Korantsem biztos, hogy réluk utcat,
kollégiumot vagy éppen emlékérmet fognak elnevezni.

Ok mar a megvaltozott mai kor gyermekei.

Tempora mutantur et nos mutamur in illis: Valtoznak az idok és velilk egyiitt mi
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Roviditett atmutato a kéziratok elkészitéséhez

A folydirat targykore magaban foglalja az allati termék eldallitas teljes vertikumat, az
allatok elhelyezésétol a nemesitésen, takarmanyozason, szaporitason és egészségvédelmen
a az dlati termékek feldolgozasdig, ill. értékesitéséig, beledrtve e részterliletek eméeti,
alapoz6 vonatkozasait is, mint pl. az élettant, a mezdgazdasagi kémiat, valamint vizsgalati
modszereiket. Ezeken tilmenden helyet kapnak a novénytermesztés, az Okonomia, a
kornyezetvédelem targykorét érintd kézlemények is.

Az Acta Agraria Kaposvariensisben csak olyan irasok kozolhetok, melyek mas
kiadvdnyban még nem jelentek meg -kivéve a kongresszusi eléaddsokat-, ill. amelyeknek
nincs folyamatban publikaldsuk. A kéziratot az aldbbi cimre kell eljuttatni.

Acta Agraria Kaposvariensis Szerkesztobizottsaga

Pannon Agrértudomanyi Egyetem, Allattenyésztési Kar

7400 Kaposvar, Guba Sandor u. 40.

Tel.: 36-82-314-155, Fax: 36-82-320-175

e-mail: kutszerv@atk.kaposvar.pate.hu
A cikket 3 példanyban, dupla sorkdzzel, Winword 6.0 (vagy hasonlé és konvertd hato)
szovegszerkeszt6 programmal, Times New Roman CE betiivel (12-es nagysag) sorkizart
formaban, A4-es méretben, alapnak csak az egyik oldaléra gépelve kérjuk benyjtani. A
kézirat ne haladja meg a 8000 sz6t, ami kb. 20 oldalnak felel meg, mely abrékkal, dssze-
foglalassal és irodalomjegyzékkel egyiitt értendd. Kivételes esetben, a szerkeszto-
bizottsg hosszabb cikkek elfogadésara is javaslatot tehet. A cikkek nyelve magyar,
vagy angol.

A cim legyen tomor, maximum 20 sz6bol alljon, 20-as nagysagu félkovér betiivel
irva, kozépre igazitottan. Felette kérjiik adja meg a fejléc szovegét is. A szerzo(k) nevét
15-6s normal betiivel kérjiik irni, kozépre illesztve. Magyar nyelvii cikknél pl. Kiss J.,
Martin, T.G., T6th J.,, angolndl, J. Kiss, T.G. Martin, J. Téth legyen az ird&smdd. A
szerzOk neve ala 10-es normal betlivel irjdk a munkahelyet, cimmel egyiitt, kdzépre
rendezetten.

Az els6 dsszefoglalo a kézirat nyelvével megegyezd, a masodik - angol kézlemény
esetén magyar, magyar cikk esetén angol legyen. Az Osszefoglalas sz6t kozépre
illesztve, 15-6s dontott félkovér nagybetiivel, szovegét 12-es normal dontottel kérjiik
irni. Mindkét Gsszefoglalot kovetden zardjelben adjak meg a kdzlemény kulcsszavait,
normal betlivel (max. 5 szd, vagy fogalom). Az &sszefoglalas ne haladja meg a 200-250
sz6t (egy oldal). A kézirat nyelvével ellentétes dsszefoglal 6 cimét 12-es normd félkovér
bettivel, szerzdinek nevét 12-es, munkahelyét 10-es normallal kell irni, kdzépre igazitva.

Az egyes fejezetek (bevezetés sth.) cimét kdzépre illesztve 15-6s nagy, az a cimeket
balra rendezetten 12-es normal félkovér betiivel kérjiikk irni. A bekezdések (kivéve a
fejezet és alfejezet kezddt, ill. a tablazat, abra, kép, "francia jelzésii" (-) rész utani elsdt),
egy tabulator jellel kezdddjenek. A kiemelendd szavak €s mondatrészek jelolése dolt
betiivel torténjen.

A dolgozat tartalmaért iroi felelnek. A beérkezett kéziratot a szerkesztGség
lektoraltatja, majd visszakiildi a szerzonek javitasra, ha sziikséges. A javitott kéziratot
két pld.-ban kinyomtatva ill. 3.5”-es magneslemezen kérjik a szerkesztéséghez
eljuttatni.
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A kozlemény részei

Bevezetés

A szdvegben a hivatkozast a szerzd(k) csaladnevével (dolt betiivel irva) és a mii megjelené-
sének évszamaval (zérdjelbe téve) kérjiik megadni. A név kiemelésekor azérgjel elmarad.
Anyag és modszer

Eredmeény és értékelés

A megjelend cikkben, ebben a fejezetben nyernek majd elhelyezést a tablazatok, abrak stb.
A kéziratban, azonban csak azok tervezett helyét kérjik megjeldlni. A jobb szerkeszthe-
tdség érdekében a tablazatok és abrak a cikk végén, kiilon-kiilon oldalon szerepeljenek. A
szovegben hivatkozzon rajuk (a sorszam utan a tablazat szot dolt betiivel irva).
Kovetkeztetések

Kdszonetnyilvanitdas (ha szikséges)

Irodalom

Csak a kozleményben idézett miiveket tartalmazhatja. Ezeket sorszam nélkill, az els6
szerzd csaladi neve szerint ABC sorrendben kell felsorolni. Hivatkozasonként, az 6sszes
szerzOt tiintesse fel, vesszovel elvalasztva. Ezt, a megjelenés évszama kovesse, zarojelbe
téve, majd a mi cime, a folyoirat megnevezése (ha van, nemzetkozileg elfogadott
roviditéssel), az évfolyam- és kotetszam, a szam, ill. a koézlemény kezdd és befejezd
oldalszama (kétéjellel) irand6. Konyv esetén a szerzd(k) neve és az évszam utan a konyv
cime eredeti nyelven, a kiadd neve, székhelye és az oldalszdm kovetkezzen. A publikécio
masodik, ill. tovabbi sora egy tabulator jellel kezdddjon, az elsdé szerzé kiemelése
érdekében.

Levelezési cim (az els6 szerz0 posta, ill. e-mail cime, telefon- és faxszama)

Tablazat, abra, kép stb.

Elhelyezésiket a cikk végére kérjik, kilén-kilon oldara. Feezeten belil, csak azok
tervezett helyét jeldljék. A tablazat, dora... sorszamét balra rendezetten, cimét kdzépre
illesztve, 12-es félkovér betiivel kell irni. A diagramokat Excelben javasoljuk megrajzolni.
A tablazatokat a Winword tablazat szerkesztdjével készitsék, az abrakat azonban - a
konvertd hatésdg miatt - ne a beépitett rgjzoldjaval akossdk meg, hanem haszndjanak
helyette pl. Corel Draw, AutoCAD... programot. A tablazatok stb. alatt kozoljék el6szor a
cim, majd a szdveges rész (zargjelben szamozva) forditésat. A diagramok, rajzok... forras
fajljait is kérjiik mellékelni. A fekete-fehér fotok hatoldalan a szerzd(k) nevét és az abra
szémét tiintessék fel. Az utdbbit, a hozza tartoz6 cimmel egy(itt listn sziveskedjék csatolni.
(Részletes utmutatot a szerkesztébizottsag kérésre postan kiild!)

Roviditett atmutato az attekintd (review) cikk készitéséhez

Korlatozott szamban a szerkesztéség elfogad un. attekintd (review) kozleményt is,
amennyiben a feldolgozott téma szakmai aktualitdsahoz nem fér kétség és az elmult 3
évben az adott témakdrben nem jelent meg sem hazai, sem kilfoldi szakfolyGiratban
hasonl6 témaju dolgozat. Az attekintd cikk elkészitésének technikai kovetelményei
(sortavolsag, betiinagysag, szovegszerkesztd program stb.) és altalanos eldirasai
(terjedelem, akézirat nyelve...) megegyeznek a korabban leirtakkal.
Az attekintd cikknek az alabbi fontosabb fejezeteket kell tartalmaznia:

- Osszefoglalas

- bevezetés (célkitiizés)

- kovetkeztetések

- irodalom
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Guidelines in brief for the preparation of manuscripts

The subject sphere encompassed by the journal covers the entire spectrum of the production
of anima products, ranging from livestock accommodation, via breed improvement,
nutrition, reproduction and the maintenance of hedlth to the processng and marketing of
animal products, including the respective theoretica, fundamental aspects of these subfields,
such as physiology and agricultura chemistry, and also pertinent examination methods. In
addition to these topics space in the journd is also devoted to publications relating to the
fields of plant production, economics and environmenta protection.

The Acta Agraria Kaposvdriensis accepts only papers which have not appeared in
other publications, the exception being congress presentation; nor should they be in the
process of publication. Scripts should be submitted to following address:

Acta Agraria Kaposvariensis Editorial Board

Pannon University of Agriculture, Faculty of Animal Science

H-7400 Kaposvér, Guba S. u. 40.

Tel.: 36-82-314-155. Fax: 36-82-320-175

e-mail: kutszerv@atk.kaposvar.pate.hu
Three copies of the paper should be submitted; these should be typed double spaced
using Winword 6.0 (or asimilar, convertible programme) in Times New Roman CE font,
with 12 pt character size and in justified paragraph form. Copies should be printed on A4
paper, only one side to be used. Manuscript length should not exceed 8000 words, which
corresponds approximately to 20 pages. This length of 20 pages is to include any tables
and illustrations used, in addition to the abstract and references. In exceptional cases the
editorial committee may recommend that longer articles be accepted. The language of
articles should be Hungarian or English.

Titles should be concise, consisting of a maximum of 20 words, and should be
typed in bold 20 pt size characters. Authors are requested to include the text for the
running head above the title. Authors names should be typed, centred, using normal 15
pt size characters. For articles written in Hungarian the form Kiss J., Martin, T.G., Téth
J. should be used; for articles written in English, J. Kiss, T.G. Martin, J. Téth. The place
of employment of each author and the address of the institution/company should be
entered, centred, beneath the authors names, using normal 10 pt size characters.

The first abstract is to be in the language of the paper; the second should be in
Hungarian for articles written in English and vice versa. Authors are requested to ensure
that the title of each abstract is written centred and in bold italic 15 pt upper case
characters, while its text should be written in 12 pt size normal italics. At the end of each
abstract the relevant keywords should be given in brackets, typed in normal characters
(max. 5 words or concepts). The abstract should not exceed 200-250 words (one page) in
length. The title of the abstract written in the language not used in the paper should be
written, centred, in 12 pt normal bold characters, followed by the names of the authorsin
normal 12 pt characters, and subsequently the place of employment of each author in
normal 10 pt characters.

Titles of the respective sections (introduction, etc.) should be written centred and in
15 pt size bold upper case characters. Subtitles are to appear aligned to the left in 12 pt
size bold lower case. Paragraphs (with the exception of those beginning sections or
subsections, and the first paragraph after table, diagram, illustration or text in French
style layout (i.e., points beginning with dashes or bullets)) should begin with one
tabulator space indentation. Authors are reguested to mark in italics any words or
phrases to be emphasised.
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Constituent sections of the publication

Introduction

Authors are requested to bracket after each reference the surname of the author(s) (in
italics) and the year of publication of the work to which reference is made. If the nameis
stressed as a component part of the text it should not be bracketed.

Material and method

Results and discussion

This section of any paper to be published should include table, diagrams, etc.. Authors
are however requested simply to mark in the text positions alocated to such graphic
items. In the interest of achieving better editability tables, diagrams, etc. should appear at
the end of the paper, on separate pages, in the script submitted. Reference should be
made in the text to such inclusions (in italics, the word fable followed by its number).
Conclusions

Acknowledgements (if applicable).

References

These should include only works referred to in the publication. References should be
listed without numbers, in alphabetical order of main author’s surname. For each citation
made the names of all authors contributing to article should be quoted, separated by
commas. The year of publication should follow in brackets, and subsequently the title of
the work, the title of the journal in which it appeared (where appropriate using
internationally recognised abbreviations), the year of publication or volume number and
the first and last page numbers (separated by a hyphen) in the publication of the relevant
paper. Where books are cited, the name(s) of the author(s) and the year of publication
should be followed by the original title of the book in its language of publication, the
name of the publishing company and the town/city in which it is based, and the numbers
of the pages cited. Authors are requested to ensure that the second and subsequent lines
of each reference begin with one tabulator space indentation, to give prominence to the
name of the main author.

Correspondence address

The postal and e-mail address of the main author, and telephone and fax numbers on
which he/she may be contacted, should be included.

Tables, diagrams, illustrations, etc.

Authors are requested to position such inclusions at the end of the paper, on separate
pages. The positions allocated to these should be marked within the appropriate section
of the text. Numbers of tables, diagrams, etc. should be aligned to the left and their titles
centred, both in 12 pt size bold characters. It is requested that Microsoft Excel be used
for the composition of diagrams. Tables may be compiled with the Winword table
facility; however, in the case of other figures, due to the need for convertibility, the
drawing facility installed with Winword should not be used, but a separate programme
such as Corel Draw or AutoCAD. Beneath each table etc. authors should include a
tranglation into the language (English or Hungarian) not used in the paper of the title and
the text components (with referring numbers in brackets). It is requested that source files
for diagrams, illustrations etc. be enclosed with the submitted paper. Black and white
photographs should be marked on the reverse side with the name(s) of the author(s)
submitting them and their illustration number. Authors should include a list of
illustration titles with their respective numbers.

(Detailed guidelines will be posted on request by the editorial board.)
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Guidelines for the composition of review articles

The editorial board will also accept alimited number of review articles, should there be
no doubt as to the professiona topicality of the subject dealt with and providing that no
paper on a similar topic within the given subject sphere has been published in the
previous three years in any Hungarian or international journal. The technical stipulations
for the composition of review articles (length, language used, etc.) correspond to those
outlined above for the preparation of manuscripts.
Review articles should consist of the following:

- abstract

- introduction (objective)

- conclusions

- list of literature cited.

83



20 év kutatas

= kaposvari tajjellegii asvanyi kiegészitd

20 év gyakorlat

Bioyet

11 megye 350 tehenészetében végzett vizsgalatok tapasztalatai alapjan 6sszeallitott
mikroelem- és asvanyianyagkiegésziték

Tejelétehén asvanyi
kiegészitd I.

Magas termelésii tehenek részére

Garantalt belt. értékei:

Tejelétehén asvanyi
kiegészité .

Tejeld tehenek szamara

Garantalt belt. értékei :

Szarvasmarha asvanyi
kiegészitd

Szarvasmarhak részére

Garantalt belt. értékei :

Ca min. 140 g/kg Ca min. 180 g/kg Ca min. 219 g/kg
P min. 130 g/kg P min. 102 g/kg P min. 69,2 g/kg
Mg min. 21 g/kg Mg min. 16 g/kg Mg min. 16,7 g/kg
Na min. 40 g/kg Na min. 40 g/kg Na min. 50,2 g/kg
Mn min. 9000 mg/kg Mn min. 9000 mg/kg Mn min. 3000 mg/kg
Cu min. 600 mg/kg Cu min. 600 mg/kg Cu min. 325 mg/kg
Zn min. 10000 mg/kg Zn min. 10000 mg/kg Zn min. 7000 mg/kg
Co min. 50 mg/kg Co min. 50 mg/kg Co min. 50 mg/kg
Se min. 7,6 mg/kg Se min. 7,6 mg/kg Se min. 4,5 mg/kg
Felhasznalas : Felhasznalas : Felhasznalas:

A tap 2-4 %-aba keverni.
Ara: 95.- Ft + Afa

Mikroelem premix K. I.

Barmely foszforhordozé kiegészité

A tap 2-4 %-aba keverni.
Ara: 76.- Ft + Afa

Mikroelem premix K. II.

Barmely foszforhordozé kiegészité

A tap 2-4 %-aba keverni.
Ara: 46.- Ft + Afa

Mikroelem premix

Barmely magas réztartalmu

mellé mellé kiegészité mellé
Garantalt belt. értékei: Garantalt belt. értékei: Garantalt belt. értékei:
Mg min. 71,4 g/kg Ca min. 359 g/kg Ca min. 200g/kg
Mn min. 10000 mg/kg Mn min. 12000 mg/kg Na min. 150 g/kg
Cu min. 500mg/kg Cu min. 1000 mg/kg Mn  min. 13000 mg/kg
Zn min. 10000 mg/kg Zn min. 10000 mg/kg Zn  min. 9200 mg/kg
Se min. 14,5mg/kg Co min. 147 mg/kg
Se min. 20,4 mg/kg
Felhasznalas: Felhasznalas: Felhasznalas:

5-7 dkg/nap/allat
Ara: 39.- Ft + Afa

5-7 dkg/nap/allat
Ara: 39.- Ft + Afa

5-7 dkg/nap/allat
Ara: 36.- Ft + Afa

Szaktanacsadas, optimalizélas, egyedi premixek kidolgozéasa.
Igény esetén laboratdriumi vizsgalatok.

Megrendelhet6: Biovet KFT Kaposvar tel/fax: 82/410-907
mobil: 30/9391-916
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