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A STRESSZ ES A WELFARE KAPCSOLATA AZ AKVAKULTURABAN

Horvdth Zoltdn

Pannon Egyetem, Georgikon kar, Keszthely
hhori2@gmail.com

Osszefoglalas

A tarsadalom fejlédésével, és a varosiasoddssal egyre inkdbb eldtérbe keriil a welfare, allatjolét,
mint fogalom. Az allatjolét alapvetGen az intenziven tartott allatok esetében vélt kérdésessé
némely fogyasztoi rétegben. Nincs ez mashogy az akvakultirdban sem.

A welfare-t funkciondlis, természetesség, €s fajdalom mentesség alapjdn definidlja a
szakirodalom. Barmelyik megkozelitést vessziik is alapul az akvakultirdban, a stressz mentesség
alapveté kovetelmény a termelés sordn. Eppen ezért a stressz és a welfare nem vélaszthat6 el
egymastdl, mivel mindkét fogalom ugyanazon kérdéskorrel kapcsolatos (Ashley, 2006; Martinez-
Porchas et al, 2009; Ellis et al, 2012b). Ha belegondolunk, azon problémék melyeket az dllatjolét
megkérddjelez, mint példdul a telepitési slrlis€g, vizmindségi paraméterek, halvalogatas (stb.),
val6jaban stresszorként hatnak a halakra, ha nem megfelelé médon jarunk el. Eppen ezek alapjan
lehetne egy idedlis indikétora a stressz a welfarenek. Ezek alapjan egy lehetséges definidldsa
lehetne az dllatjolétnek (welfare) az akvakultiraban, hogy igyekezziink minimadlisra csokkenteni
a nevelés sordn a stressz hatdsokat €s az egészségesnél semmiképpen sem tobb stresszornak
kitenni az A&llatokat. A stressz csokkentése érdeke a termelOnek, hiszen az terméskiesést
eredményez, tovabba a fogyasztéi megitélés is kezelhetObbé vilhat egy olyan marketing
mottéval, mely a stressz mentességre reflektdl, hiszen az ember is arra torekszik, hogy minél
kevésbé legyen stresszes az élete.

Kulesszavak: dllatjolét, welfare, stressz, akvakultira,

The relationship between stress and welfare in aquaculture
Abstract

With the urbanization and the development of society, welfare, as a concept comes into view day
by day. Welfare is questioned mostly when we talk about intensive animal production. It is not
different in the aquaculture sector.

The welfare is described by the literature on function-, nature-, and on feeling base. Whichever
will be used in aquaculture, the stress relief is essential during the production. This is the reason
why stress and welfare can’t be separated from each other, since both definitions are linked to
each other. Ashley, (2006), Martinez-Porchas et al, (2009) and Ellis et al, (2012b) refers to the
same idea as well. If you think about it, the problems questioned by welfare, for example
stocking density, water quality parameters, fish sorting etc., in fact are stressors for the fish. That
makes stress a possible indicator of welfare. According to this the possible definition of animal
welfare (welfare) in aquaculture could be the following: during the production we should
minimize the stress factors and only expose our stock to a healthy amount of stress, which is
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necessary for them. The reduction of stress factors is in the interest of the farmer too, since it has
a negative effect on production and causes losses by reducing the yield, furthermore consumer
perception can become more favorable with a marketing theme, which reflects on stress-free
production, because the people are also striving to have a less stressful life.

Keywords: welfare, stress, aquaculture

Bevezeto

A tarsadalom fejlodésével, és a varosiasoddssal egyre inkdbb eldtérbe keriil a welfare,
vagy mdas néven az dllatj6lét. Az allatjolét alapvetden az intenziven tartott dllatok esetében, valt
kérdésessé némely fogyasztéi rétegben. Erdekessége a témanak, hogy azok a tdrsadalmi korok,
akik miatt kialakult az intenziv dallattenyésztés, azok kezdt€ék el megkérddjelezni ennek
helyességét, etikdjat, hiszen extenziv koriilmények kozott nehéz lenne megtermelni a
nagyvarosok szdmara sziikséges allati fehérjét. Ugy gondolom, hogy t5bb esetben inkabb etikai
kérdés a welfare, mint tényleges probléma, hiszen egyik éllattartonak, termelOnek sem célja,
hogy az allatai szdmdra nem megfeleld kornyezetet, rossz higiénidt biztositson. Ezzel egyet is
lehet érteni, hiszen ha nem figyeliink oda az allatainkra, akkor annak termelés kiesés lesz az
eredménye, ami a termelonek igen komoly veszteséget okoz. Az intenziv haltermeléssel egyiitt
megjelent a welfare kérdése az akvakulturdban is.

A témadval kapcsolatban Jeney Zs. és Jeney G. (2011) ad egy hasonlé attekintést, melyben
foként az Eurépai Uni6 4altal elfogadott, halakkal kapcsolatos allatj6léti ajanldsokra térnek Kki.
Jelen értekezésben a szakirodalmat felhaszndlva roviden dttekintem az allatjoléti kérdéseket,
melyek az 4gazatban felmeriilhetnek, illetve felvdzolom a halak stressz vdlaszanak élettani
hatterét, illetve néhdny mas, stresszel kapcsolatos kérdéskorét, mint lehetséges mutatot a welfare
mérésére.

Az akvakultira és az allatjolét

A welfare, mint kifejezés az allatvédelem teriiletérél szarmazik (Gyorkos, 2006), és egy
igen Osszetett és vitatott téma. Az els6 és legfontosabb kérdés, hogy hogyan definidljuk. Az
allatjolét megkozelithetd gy, hogy az allat adaptéalddik a kornyezetéhez, j6 egészségnek orvend,
€s mint bioldgiai rendszer 6sszességében megfeleléen miikodik. Ez a funkciondlis alapon képzett
meghatdrozds. A maésik lehetséges megkozelités a természetességre vezethetd vissza, ami szerint
az allat joléte akkor kielégitd, ha képes arra, hogy kifejezze azokat a viselkedési mintdzatokat,
melyek az eredeti kornyezetében jellemzik, aminek koszonhetdéen egy természeteshez kozeli
életet élhet. Végiil a harmadik lehetséges magyardzat pedig az érzékelésre, érzelmekre alapozott
allatjolét, ami szerint a cél, hogy az dllatot ne érje fajdalom, ne kelljen félelemben élnie, és
lehetdsége legyen pozitiv tapasztalatszerzésre is, mint példdaul a szocidlis kapcsolatokban rejlé
orom. Valgjaban, hogy melyik a jobb megkozelités az akvakultira esetében még nem tisztazott,
€s tovdbbra is vitatott kérdés (Huntingford, 2009).

Az éllattenyésztésben mdra valdjdban az éllatjolét az allat mentalis és fizikai allapotét fejezi ki, az
adott technoldgiai kornyezetben. Tehat az éllat bels6, és kiilsd kornyezetét kolcsonhatdasaiban
kezeli, és az éllat allapotat vizsgalja az adott kdrnyezeti viszonyok kozott. Az allatjélét mérhetd,
becsiilhetd, mivel nem az embernek az allattal kapcsolatos megitélésére vonatkozik, hanem az
allatélettani, viselkedési, egészségi, és termelési jellemzdire. Miutan meghatéaroztuk, hogy az allat
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allapota az adott technoldgidban milyen (kedvezd, elfogadhatd, kedvezdtlen), tovabbra is
kérdéseses a tarsadalmi, és fogyasztoi megitélése. Egymastol két eltérd szempont 1étezik az allat
jOlétének a mérése, és etikai megitélése (Gyorkos, 2006).
Az egyik megkozelitést 1996-ban az Egyesiilt Kirdlysdgban az FAWC (Farmed Animal Welfare
Council) hatdrozta meg. Ot alapvetd jogot fogalmaztak meg, aminek teljesiilnie kell a fogsagban
tartott dllatok esetében. Ezen jogokat az ota az éallatjolét alaptételeiként alkalmazzdk a
gyakorlatban a torvényhozok. Az 6t alapvetd jog a kovetkezd (FAWC, 1996):

1. Takarmdanyhoz és ivovizhez valé jog

2. Komfortérzet biztositasa

3. F4jdalomtol, sériilésektdl, betegségektdl mentes tartds

4. Természetes viselkedési mintdzatok kimutatdsdhoz valo jog

5. Szorongas, és félelem nélkiili élethez val6 jog
Jelenleg az akvakultiiriban nincsenek felallitva erre vonatkozé hatérozott irdnyelvek. Eppen ezért
meriilnek fel a kovetkezd kérdések jogosan: hogy tudjuk teljesiteni az 0Ot alapvetd jog
kovetelményeit a haltermelésben? Egyéltalan a nem tokéletesen biztositott allatjolét zavarja az
allat szervezetének normdlis funkcigjat? Ha igen, akkor az kapcsolatban van az éllat a
normadlis viselkedésiik? Vajon mindig feltétlen cél, hogy a természetes viselkedésiiket ki tudjak
mutatni? (Shrama, 2008) Ezen kérdések megvalaszoldsa tovdbb vdrat magdra, hiszen az
agazatban az intenzifikdci6 az utobbi 10-20 évben kezdett elterjedni, ami annak kdszonhetd, hogy
a tengeri halfogdsok elkezdtek stagnélni, csokkeni.

Az imént emlitett kérdések megvalaszoldsdnak bonyolultsigira hoznék egy példat. A
takarmdnyhoz val6 jog alapjdn a halaknak sosem szabadna éheznilik, ennek ellenére a
gyakorlatban az ilizemi, intenziv telepeken feldolgozas eldtt tobb napon keresztiil 4tfolyo friss
vizen éheztetik a halakat, hogy a mellékiziiket eltavolitsdk. E mellett a legtobb tenyésztett halfaj
egész nap taplilkozik természetes kornyezetében, mig az tizemi koriilmények kdzott naponta 2-3
alkalommal jutnak takarmdnyhoz. Kérdés, hogy akkor ezek az alkalmazott gyakorlati elemek
nem elfogadhatdak-e? Ilyen és ehhez hasonlé specidlis tényezd neheziti az &llatj6lét pontos
meghatdrozasat az akvakultiraban.

A welfare mérhetéségében alapvetd kérdés, hogy a halak képesek-e a fajdalom
érzékelésére. Taldn a kérdés helyesebb, ha ugy tessziik fel, hogy a halak a fizikai sériilést
fajdalomként €lik-e meg, azaz tudatdban vannak-e a kellemetlen ingernek, vagy tgy élik-e meg,
mint barmely mads egyszerl ingert (Huntingford at al, 2006)? Ezt tobb szempontbdl kozelitették
meg. Az egyik megkozelités J.D. Rose-nak koszonhet. Irdsdban a rendelkezésre 4ll6
szakirodalom alapjan a halak agyi anatomiai tulajdonségait figyelembe véve azt a kovetkeztetést
vonta le, hogy a halak nem képesek a fajdalom érzékelésére, hiszen a fijdalom érzete az emberi
agyban az agykéregben alakul ki, ami a telencephalon része. Ez a halakban nagyon fejletlen, és
mivel a halaknak nincs meg a megfeleld anatémiai szerv a feladat elldtdsira, ezért nem
érezhetnek fajdalmat. Igaz, hogy rengeteg érz6 idegvégzddéssel rendelkeznek, a fizikai sériilés
érzékelésére, de ez csak egy nociceptiv reakcié (Rose, 2002). (Nociceptiv inger: minden olyan
inger, amely olyan erds, hogy a szoveteket kérositja vagy fenndll a szovetkdrosodds veszélye.)
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1 kép: Kiilonbo6z6 tartastechnolégiai rendszerek a haltermelésben
(A) - Togazdasag latképe - legtermészetszeriibb tartasméd
(dtlagos telepitési stirliség: 0,1 kg/m®)
Forrds: http://umvp.eu/?q=node/37690 (2012.04.10.)
(B) - Ketreces halnevel6 rendszer
(dtlagos telepitési sfirliség: 20-50 kg/m”)
Forrds: http://www.halinnofish.hu/haltelep2.html (2012.07.18.)
(C) - kép: Atfoly(’)vizes rendszer
(dtlagos telepitési siirtiség: 20-30 kg/m”)
Forrds: http://'www.aquabait.com.au/case_study_in_aquaculture.phtml (2012.04.10.)
(D) - kép: Recirkulaciés rendszer
(4tlagos telepitési siiriiség: 80-200 kg/m®)
Forrds: http://www.haki.hu/dokumentumok/dir3/651_4_Kep_032.jpg (2012.04.10.)

Pic. 1: Different rearing technologies in aquaculture
Pic. (A): Pond farm — the most natural production method (average stocking density is 0,1 kg/m’)
Source: http://umvp.eu/?q=node/37690 (2012.04.10.)

Pic. (B): Cage farming (average stocking density: 20-50 kg/m")

Source: http://www.halinnofish.hu/haltelep2.html (2012.07.18.)

Pic. (C): Flowtrough system (average stocking density 20-30 kg/m°)

Source: http://www.aquabait.com.au/case_study_in_aquaculture.phtml (2012.04.10.)

Pic. (D): Recirculating aquaculture systems (average stocking density: 80-200 kg/m3)

Source: http://www.haki.hu/dokumentumok/dir3/651_4_Kep_032.jpg (2012.04.10.)

Ezt az allaspontot tobb kutat6 is vitatta, hiszen tobb funkciét, amit az emlésokben az
agykéreg lat el, alacsonyabb rendli gerinceseknél mas agyrészek bonyolitanak. Ez nem
egyértelmli bizonyiték, hiszen ezek a funkcidk nem egyenranguak egymadssal két kiilonbozd
fejlettségli él6lényen. A legjobb ellenvéleményként felhozhat6 az, hogy tobb kutatdsi projektben
bebizonyitottdk, hogy a halak emlékeznek a kellemetlen élményekre. Példdul kimutattak, hogy a
szivarvéanyos pisztrang (Oncorhynchus mykiss) bivohely utdn kutat hirtelen megvildgitas esetén,
miutdn a fdjdalmat ldmpafénnyel parositottak vele a kisérlet alatt. Tehét ezek utdn levonhat6 az a



141

Horvdth Zoltdn / AWETH Vol 8. 2. (2012)

kovetkeztetés, hogy a halak rendelkeznek a megfeleld érzékszervvel, tanuldsi képességgel, és

viselkedési tulajdonsdgokkal, hogy képesek legyenek feldolgozni olyan komplex ingereket, ami

lehetdvé teszi szamukra, hogy megtapasztaljdk azt a bizonyos mértékben kedvezdtlen allapotot,

amit mi fajdalomnak hivunk (Huntingford at al., 2006).

Az akvakultirdban hol is lehet hidnyos az allatj6lét? Ehhez ismerniink kell a halak néhéany

bioldgiai sajatossagat (Ashley, 2006):

e A halak poikilotherm éllatok, tehat nincs dllandé testhOmérsékletiik. Egy adott kornyezeti
hémérsékleti tartomdnyon beliil konnyedén alkalmazkodnak az adott koriilményekhez az
anyagcseréjiikkel.

o A légzésiik a kopoltyikon és részben a boriikon keresztiil torténik. Mivel a vizben az oxigén
oldhatésdga limitdlt, ezért igen érzékenyek a hirtelen O, koncentricidvéltozasra, ami heves
vészreakciokat indithat el a halak esetében.

e A bdriik az els6 védelmi vonaluk, és azon taldlhaté nydlkaréteg igen fontos. Ezért a halak
nagyon érzékenyek barmely olyan bdndsmdédra, ami ezt felsértheti (méretre vdlogatas,
szallitas).

e A kritikus vizmindség €s takarmdnymindség kronikus stresszor lehet, ami blokkolhatja az
immunreakciot, zavarhatja a szaporoddst €s a novekedést.

A haltermelés alapvetden 4 kiillonb6z0 technoldgiai kornyezetben torténik:

Tavi Ketreces Atfolyévizes Recirkulacios
technolégia ::> haltartas rendszeri ::> rendszerii technolégia
(ponty, (lazac, tékehal) technolégia (afrikai harcsa, tildpia,)
pangasius) (pisztrdng, tokfélék)

A tavi technoldgiét (1/A. kép) terheli a legkevesebb dllatj6léti kérdés, mig a recirkulacids
rendszerli technologiat (1/D. kép) a legtobb. A kettd kozott dllnak a ketreces (I/B. kép), és az
atfolyovizes rendszeri technolégidk (I/C. kép), melyek esetében talan az éatfolyd vizes
technoldgia az, amelyik allatjoléti szempontbdl megkérddjelezhetobb. Az 4llatjoléti kérdések
mindegyik esetben a telepitési siiris€ég megvalasztasakor, az dllatok kezelésekor, és széllitaskor
lépnek fel. Tovabbi problémdk meriilhetnek fel nem megfeleld tartdsi koriilmények esetén
(vizmindségi problémadk), de normdlis koriilmények kozott ez egyik termeldnek sem célja.

Az allatjolét lehetséges indikdtorait ujabban tobb kutatd vizsgalja, foként a rendelkezésre
all6 szakirodalmon keresztiil. Segner et al. (2012) magét a halak egészségét tekintik lehetséges
indikdtornak, mig Martins et al. (2012) a halak viselkedését. Ellis et al. (2012a) a termelés soran
kialakul6é elhulldson keresztiil 1dtja a welfare megitélésének lehetdségét, mivel ugy gondolja,
hogy egy telep allatj6léti birdlata inkébb az elore lathato, és megeldzhetd elhulldsok alapjan lenne
megfelelo.

Ellis et al (2012b) tobb oldalon keresztiil taglalja a kortizol, mint az egyik stressz hormon
kapcsolatit a welfare-el. Ugy gondoljak, hogy a jovében a megfeleld dllatjolét megismerését a
vér kortizol szintek mérésén keresztiil lehetne objektivvé tenni.

Halakra vonatkoz6 allatjolét az Eurépai Unioban

Ezzel a témdval az Uni6én beliil az Eurdpai Elelmiszerbiztonségi Hivatal (EFSA)
foglalkozik. Az Eurépai Tandcs kérésére végzi a tenyésztett halak jolétét meghatirozé tényezok
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feltardsat, illetve biztositja a tudoményos alapokat az eurdpai szakpolitikdhoz €s szabalyozashoz.
Ezt a munkdt az Allategészségi és j6léti panel (AHAW) keretein beliil végzi. Az EFSA
véleményt formdlt 2008-ban 5 termelésben tartott halfaj (atlanti lazac, pisztrangfélék
(Salmonidae), eurépai angolna (Anguilla anguilla), eurépai tengeri siigér (Dicentrarchus labrax),
tengeri keszeg (Pagrus pagrus) és ponty (Cyprinus carpio)) tenyésztési és termelés technoldgiai
elemeinek welfare aspektusairdl, majd 2009-ben 7 termelésben tartott halfaj (kék dszdju tonhal
(Thunnus thynnus), ponty, eurépai angolna, atlanti lazac (Salmo salar), szivarvanyos pisztrang,
eurdpai lepényhal (Pleuronectes platessa), eurépai tengeri siigér és tengeri keszeg) kabitasaval és
ledlésével kapcsolatos dllatjoléti szempontokrdl. Ezekben az elemzésekben, meghatiroztik a
lehetséges haljoléti kockdzatokat a kiillonbozd tenyésztési, termelési rendszerekben (Jeney Zs. és
Jeney G., 2011).

A stressz és annak élettani hattere az akvakultaraban

A tovédbbiakban a stressz kérdéskorét targyalom, hiszen szoros kapcsolatban 4ll a welfare-
rel, mivel barmely, a funkciondlis alapon megkozelitett allatjoléttel kapcsolatos probléma
stresszorként hat az édllatra.

A stressz, mint kifejez€s egy magyar orvos kutatotol szarmazik, Selye Janostol (1907-
1982), aki egész €letét e jelenség kutatdsdra tette fel. A stressz elso definicidjat 1936-ban allitotta
fel Selye, ami a kovetkezOképpen szol: ,,a szervezet ingerekre adott nem specifikus valasza”.
(AIS, 2011). Ez a definicié azéta kibdviilt és pontosabbd vélt, és ha Osszevonjuk az Osszes
olvasott definiciot a kovetkezOképpen irhat6é le: A stressz a szervezet specifikus vdlasza a
kornyezet tartés és/vagy dtmeneti nem specifikus ingereire, amik a szervezet homeosztazisdnak
megvdltoztatdsara irdnyulnak, melyek hatdsdra az gyengiil, kopik, eloregszik. Tehdt a stressz nem
betegség, hanem a szervezet reakcidja az 6t ért kiilsd, egyensulyat megvaltoztatd behatdsok elleni
védekezOképesség biztositdsdra. Selye a szervezet vélaszit a stresszorra dltaldnos adaptécids
szindromanak nevezte el. Ez harom fazisbodl all: alarm reakcid, ellenallas szakasza €s kimeriilés
szakasza. Az alarm reakciét az adenokrotikotrop hormon (a tovdbbiakban ACTH) hormon
fokozott szekrécidja jellemzi a adenohypophizisben, aminek hatdsidra a mellékvesekéregben a
kortizol szekréci6 indul meg. Az ellendllds szakaszdban mindkét hormon tartésan magas
koncentracidja a jellemzd. A kimeriilés szakaszdban a hipofizis, mellékvesekéreg nyirok- és
vérképzorendszer regresszidja, és az energiatartalékok kimeriilése miatt az éllat elhulldsaval kell
szamolni.(Husvéth, 2000).

Az akvakultdrdban a stressznek tobb forrdsa is lehet. Besz€lhetiink akut stresszrdl, melyek
rovid ideig tartanak, ilyen a vakcindzds, valogatds, halak mérése, szdllitas stb., de lehet krénikus
is, ami egy folyamatos stresszornak a hatdsara alakul ki. Ilyen tipust stresszrdl beszéliink, ha nem
az adott faj igényeinek megfeleléen valasztjuk meg telepitési siiriséget, fényt, vizmindséget,
takarmanyt, stb. (Ashley, 2006).

A halakban is, mint ahogy mads gerincesekben is a vegetativ, neuroendokrin és
viselkedésbeli stressz reakciot a kozponti idegrendszer irdnyitja. Az agy nem csak hogy a
kiinduldsi pontja, de célpontja is a stressz vélasznak. Sajndlatos moédon a halak kozponti
idegrendszere altal adott stressz reakcidkrdl igen keveset tudunk, és a szakirodalom is inkdbb az
emlOsokre reflektdl ebben a témdban. Az endokrin stressz védlaszrél a valddi csontos halak
esetében valamennyivel tobb informécié all rendelkezésre. (Johnson, 2005) Stressz hatdsdra a
halak eldszor észlelik a tényleges vagy vélt veszElyt, mely a kézponti idegrendszerben tudatosul.
Az elsO és leggyorsabb vdlaszreakcid akut stresszor esetén a viselkedésbeli reakcid, ami a hatds
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észlelésétdl kezdddden par masodpercen beliil 1€trejon, ami érthetd és varhato is, hiszen nem csak
a hal, de mas €l6lény esetében is természetes viselkedés, hogy elkeriili a fenyegetd ingert. Ennek
ellenére, ha egy halat stressz hatds utdn ismét stresszornak tesziink ki rovidebb reakcididével
alakul ki a menekiilés, mint az els6 alkalommal. Ez valdszintileg a stressz hormonok hatdsdnak
koszonhetd (Stickney, 2000)

1. dbra: A halak neuroendokrin stressz valasza:
Forrds: (Wendelaar Bonga, 1997)

w == [agy

<: Stresszor e

W

| Szimpatikus idegrostok |

Hipotalamusz

| CRH - Kortikotropin releasing hormon

lL | ACTH - Adrenokortikotrop hormon I
[ Fejvese — Chromaffin sejtek l iL

- | Fejvese — Interrenal sejtek l

Katekolaminok: ok e Véraram
Adrenalin, Moradrenalin i
Kortizol

Fig 1.: The neuroendocrine stress response of fishes
Forras: (Wendelaar Bonga, 1997)

Csontos halak endokrin stressz valasza (ldsd 1. dbra), mint ahogy mds gerinceseknél is a
a noradrenalin szekrécié indul meg a chromaffin sejtekbdl (mellékveseveldvel homoldg szovet),
amik a fejvesében (pronephrus) taldlhatéak. Ez a Hipotalamusz - Szimpatikus idegrendszer -
Chromaffin sejt tengely (a tovdbbiakban HSC tengely) (Stickney, 2000). A stresszor dltal kivaltott
fokozott szimpatikus tdlsily és a vérdramban felhalmozott katekolaminok hatdséara
optimalizdlédnak a 1€gz0 ¢és kardiovaszkuldris funkciok, és mobilizalodnak az egyed
energiatartalékai, hogy a megnovekedett igénybevételnek ellen tudjon allni (Johnson, 2005). A
stresszor hatdsdra Hipotalamusz — Hipofizis — Interrenal sejt tengelyen (a tovdbbiakban HHI
tengely) kortikotropin realising hormon (a tovdbbiakban CRH) szekrécié indul meg a
hipotalamuszban, az agyban. A CRH stimuldlja a hipofizis eliilsé lebenyét, az adenohipofizist,
ahol ennek hatdsara ACTH keriil a vérbe. Az eljut a fejvesébe, ahol a mellékvese kéreggel
homoldg interrenal szovetben kortikoszteroidokat, foként kortizol szintézisét, és vérdramba
bocsdjtasat inditja meg. A kortizol kivalasztas szabdlyozédsa ugy valosul meg, hogy a HHI tengely
0sszes tobbi més hormon kibocsdjtdsara negativ feedback hatdssal van (Stickney, 2000).

Tehét két f6 termel6dd hormon csoport felelds az adaptacids szindroma kialakuldsdért: a
katekolaminok, melyek a HHC tengely végtermékei (adrenalin, noradrenalin), illetve a
kortikoszteroidok, a HPI tengely végtermékei (féként kortizol). Az adrenalin, noradrenalin



144

Horvdth Zoltdn / AWETH Vol 8. 2. (2012)

hatdsdra javul az oxigén felvétel, né a kopoltyin atfolyd vér mennyisége, a szivverés

frekvencidja, a vérkeringési perctérfogat, a vérplazma gliikéz €s szabad zsirsav koncentracidja. A

kortizol hatdsara javul a hydrominerdlis egyensily, né a vérplazma szabad zsirsav tartalma, €s

serkenti a glikogénraktarozast a majban.

A stressz hormonoknak maladaptiv hatdsai is vannak. Akut stressz esetében a
katekolaminok hatdsdra kimeriiltség, kiiiriilt glikogén raktdrak, szivmegallds, rosszul miikodo
ozmoreguldcié alakulhat ki. Mig krénikus stresszor esetében a kortizol a hatdsara fokozddhat az
izom fehérjék bontdsa, csokkenhet a betegségekkel szembeni ellendllésdg, gatolhatja a
novekedést, és szaporodast. (Wendelaar Bonga, 2008) Egy stresszor lehet valodi veszély az allat
homeosztazisara (hirtelen vizmindség valtozds), de lehet, hogy csak a hal érzékeli ugy, hogy
vesz€élynek van kitéve (pl.: emberi jelenlét a kddak kozott). Barmelyikrdl van is sz6, ahhoz hogy
az 4ltaldnos adaptdciés szindroma tiinetei kialakuljonak a halban, sziikség van egy negativ
érzetre, mint példaul félelemre, vagy fdjdalomra, vagy rossz kozérzetre. (Stickney, 2000)

A kiilonb6z0 stresszorokra adott stressz valaszokat harom csoportba osztottdk: elsddleges,
masodlagos, €s harmadlagos. Az elsddleges stressz vdlasz a neuroendokrin reakcid, mely sordn
aktivdlédik a HSC és HPI tengely és megkezdddik a katekolaminok, €s a kortikoszteroidok
szekrécidja. A masodlagos reakcié sordn megviltozik a vér gliikkoz és laktit tartalma, ion
koncentricidja, ozmolalitdsa, és hematoldgiai jellemzoi (vérkeringésben résztvevd erythrocitak,
leukociték, kiilonbdz6 leukocitdk ardnya, hemoglobin) vagyis az élettani funkcidokkal kapcsolatos
tulajdonsdgok egy része, mint példdul a metabolizmus, és a hydrominerdlis egyensuly. A
harmadlagos vélaszreakcié pedig kihat az 4llat teljes teljesitményére, mint példdul a
testtomeggyarapoddsra, betegségekkel szembeni ellendlldo képességére, viselkedésére és
egyaltaldn a tilélési esélyeire. A viselkedésbeli stressz vdlaszok mdsodperceken beliil kialakulnak
a stressz hatdsdra, mig az elsddleges, és masodlagos reakcidok manifesztdlodasa percek vagy akér
orak milva torténik, kovetkezik be (2. dbra). Az éllat teljes teljesitmény karakterisztikdjanak a
megvéltozdsa hosszabb idébe telik, de ezen véltozasok bekovetkezésének iddtartama valtozo,
fliggden att6l, hogy milyen teljesitményrdl beszéliink. (Stickney, 2000)

A stresszorra adott harmadlagos vélasz reakcid, mint mar emlitettem a halak
teljesitményének csokkenését jelenti. Direkt kovetkezményei négy teriileten vannak az
akvakultdrdban: metabolizmus, immunteljesitmény, szaporodas, viselkedés. (Stickney, 2000)

e Ahhoz, hogy sikeresek lehessiink az akvakultirdban az egyik legfontosabb tényezd az, hogy
az optimdlis novekedést, €s takarmanyhasznositdst érjiink el a termelt halfajnal. A stressz vélt
hatdsa a metabolizmusra azon az elven alapul, hogy a vélaszreakci6 energiat igényel, amit a
hal a teljes energia készletébdl fedez, és igy a tobbi életfolyamathoz (pl.: novekedés)
kevesebb marad.

¢ Az immunteljesitményre kifejtett hatdsa az eddigi kutatdsok alapjan az endokrin reakcidknak,
foként a kortizol maladaptiv hatdsanak koszonhetd. Ebben a témdaban tovabbi kutatdsra van
még sziikség a halak esetében, de tény hogy stressz hatdsiara nd a fogékonysdguk a
betegségekre.

e A szaporodds gatldsa a nemi szteroidok elnyomdsdval torténik meg.

e A kiilonboz6 viselkedési formdk, mint példdul a taplalkozas, menekiilés, agressziv viselkedés
igen nagy szerepet jatszanak a termelésben. Ezekre is igen nagy hatdssal van a stressz, hiszen
csak gondoljunk bele, hogy a takarmany felvétel csokkenése, vagy visszautasitdsa is konnyen
kialakulhat, illetve a szocidlis stressz konnyen sziil agressziét (Johnson, 2005). Bar
kétségtelen, hogy a menekiilési reakcid, mint viselkedés lehet adaptiv hatdsu, mivel a talélési
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esélyeket noveli. Bar a recirkuldciés rendszerekben tartott dllatok menekiilés sordn konnyen a
kad falanak titkozhetnek, aminek koszonhetéen igen komoly sériilések érhetik dket.

2. dbra: A valaszreakciok idébeli eltérése
Forras: (Stickney, 2000)

Viselkedésbeli Elsédleges Masodlagos Harmadlagos
reakcio reakcio reakcio reakcio

\ ) i

2,

2,

eres

EX1ent O Ccnange rom normal

N

7f
s+ min— h d

Normalistdl valo elt

A stresszor észlelésétol eltelt id6
Fig. 2: Timing of the different siressz responses
Forrds: (Stickney, 2000)

A stressz kimutatdsdra tobb mérési lehet0ség is adodik a halak esetében. Ezek jo része
vér- vagy vérplazmamérési vizsgilatok. Lehet mérni a stressz hormonok koncentricidjat
(katekolaminok, kortizol), az oxigén felvétel és szdllitds mértékét (hematokrit érték, hemoglobin
mennyisége a vérben), kiilonbozéd metabolikus indikdtort (gliikkéz, laktat, szabad zsirsav
mennyiség a vérben), a vérplazmaion koncentraciéjat, €s ozmolalitdsit. Tovabba lehetéség van a
vizben a halak 4ltal kibocsdjtott kortizol koncentraci6janak mérésére is, melynek eldnye a
tobbivel szemben, hogy nem kell a halhoz hozzanyulni és tovabbi stressz ingernek kitenni - ami
rontja a mérés pontossagat - ahhoz, hogy megkapjuk az eredményeket. Probléma vele, hogy egy
indirekt indikdtor és nehéz mérni, hiszen nagyon alacsony koncentraciét kell mérniink. (Stickney,
2000)

Egy masik lehetséges stressz dllapot mérésének lehetdségére Robinette és Noga (2001)
szerzOparos bukkant, akiknek sikeriilt a pettyes harcsa (Ictalurus punctatus) borébdl kimutatni
egy sz€les spektrumu antimikrobidlis polipeptidet, amit 6k hiszton szerti fehérjének (HPL-1 —
Histon Like Protein) neveztek el. Megfigyelésiikre épitve végrehajtottak egy kisérletet, mely
sordn a stresszor a halak tultelepitése, €és magas ammonia koncentracié volt. A kontroll csoport
halai bdrben véltozatlan koncentrdcioban mérték a HPL-1 mennyiségét, mig a kezelt
csoportokban a 4 hetes vizsgalat alatt folyamatosan csokkent a HPL-1 koncentracio.
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Magyarorszagi lényegesebb stressz vizsgalatok az akvakultaraban

Stresszel kapcsolatban tobb vizsgdlat is tortént Magyarorszdgon a halak esetében az
utébbi 10 évben, mig welfare-el kapcsolatban igen kevés. Ezek koziil néhdnyat emlitenék meg a
kovetkezdekben:

1996-ban végeztek vizsgdlatot szivarvdnyos pisztranggal. A kisérlet sordn arra voltak
kivancsiak, hogy a tdpba kevert gliikkdn csokkenti-e a szallitdsi stresszt. A vizsgdlat egy négy
hetes etetési periddusbol 4llt, majd azt kovetden egy 2 Ords szdllitdsi stressznek tették ki a
halakat. A kisérlet kimutatta, hogy a szdllitds elotti alacsonyabb gliikkdn kiegészités (0.1 %)
csokkenti a stressz karos hatédsai. (Jeney G. et al, 1997).

2008-ban végzett vizsgdlatban egy hosszd tavid (négy hetes) kisérletben azt vizsgéltak,
hogy az akvériumi tartds, a hetenkénti egyszeri szdkolds valamit a vérvétel okoz-e elvaltozast a
vérplazma gliikk6z és a szérum/plazma frukt6z-amin szintekben. A kisérletben megdllapitottdk,
hogy a kezelések kozott nem volt statisztikailag kimutathat6 kiillonbség, ami azt jelenti, hogy egy
hosszu tavu kisérletben nem kell szdmolni a stressz 1ényegesebb torzit6 hatasdval (Hegyi et al.
2008).

2000-ben a Kaposvari Egyetemen végeztek stresszel kapcsolatban vizsgdlatot. Ebben a
kisérletben stresszhatdst szintén a szdllitdssal véltottak ki, amit egyedi jelolés kovetett. A
vizsgdlatban két kiilonb6zd genotipusi ponty dllomanyt (dunai vadponty, tégazdasigi
tikkdrponty) hasonlitottak 0ssze. A stressz hatdst vérplazma gliik6z, és kortizol koncentradcionak
mérésével mutattdk ki. A vizsgilat eredményeképpen kimutattdk, hogy a tégazdasagi tiikorponty
mind a két mért paraméter esetében szignifikdnsabban alacsonyabb értékeket mutatott, ami a jobb
stressz tlrésre utal (Hancz. et al. 2000).

2010-ben végzett vizsgalat sordn szallitasi stressz hatdsit csokkentették le szegfiiszeg olaj
vizbe keverésével. A kisérlet végére a vérplazma gliik6z, és kortizol koncentracidjaban
szignifikdns kiilonbség volt a kontroll, illetve a szegfliszeg olajjal kezelt csoportok kozott (Hegyi
et al, 2010).

Osszegzés

Egyértelmtien megdallapithat6, hogy a welfare egy igen Osszetett probléma, ami az
akvakultdrdban taldn még tobb buktatét is hordoz magdban fogyasztéi megitélés szempontjabol,
abbol adédoan, hogy teljesen mds kozegben zajlik a termelés, mint a szdrazfoldi éllati termék
eldallitdsban. Ahhoz, hogy a fogyaszték meg tudjdk itélni, hogy a termelés a halak esetében
allatjoléti szempontb6l megfeleld, azt szdmszerlisiteniink kell, és egyértelmli adatokkal kell
rendelkezniink a tartott dllatok kiilonbozd élettani dllapotar6l. A szdmszeriisitésre egy igen jo
eszkoz lehet a stressz, mivel annak mérésére mar kidolgozott technolégidk allnak rendelkezésre.
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A MESTERSEGES GIDANEVELES TARTASI ES TAKARMANYOZASI
GYAKORLATA ES KUTATASI EREDMENYEI

IRODALMI OSSZEFOGLALO

1. Kozlemény: A gidak mesterséges takarmanyozasa
Kovdcs L., Pajor F., Tozsér J., Poti P.

Szent Istvan Egyetem Mezégazdasag- és Kornyezettudomanyi Kar, Allattenyésztés-tudomanyi
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Kovacs.Levente @mkk.szie.hu

Osszefoglalas

Hazéankban, a kecsketartok elsddleges bevételi forrasat a megtermelt tej jelenti, azonban, ha a
gidakat az anyjukkal egyiitt tartjuk a szoptatds 1ddszaka alatt, csokken az eladhaté tej mennyisége
nemcsak az elfogyasztott tej mennyisége, hanem a tej visszatartds és togyegészségiigyi problé-
mdk miatt. Napjainkban, az USA-ban, Ausztrdlidban, Uj-Zélandon és Nyugat-Eurépa legtobb
tejtermeld kecsketelepén az eladhaté tejmennyiség és az dgazat jovedelmezdségének novelése
érdekében alternativ nevelési rendszereket alkalmaznak a szoptatdsi idészakban. E mdédszerek
eldnyei kozott szerepel a felnevelési koltségek csokkenése, a tejtermelés novekedése €s a fertdzés
veszélyének elkeriilése. A tejitatasi és valasztasi modszereket vizsgdld ujabb tanulmdnyok szerint
a giddk nevelése tejpotlok alkalmazasaval gazdasagos, tovabba a hagyomadnyos, 3 hénapos kor-
ban torténd vdlasztasndl kordbbi elvélasztist tesz lehetdvé. A giddk sikeresen vélaszthatok 9 kg-
os testtomeggel, 6-8 éves korban. Annak ellenére, hogy a tejp6tld tdpszerek felhasznaldsa bara-
nyok és borjak nevelésében mara mar széleskoriivé valt, kevés informdacio lelhetd fel gidak mes-
terséges nevelésével kapcsolatban. Ennek okdn, jelen irodalmi attekintés f6 célja, hogy Ossze-
gyljtsilk azokat a takarmédnyozdstechnoldgiai ajdnldsokat valamint djabb nemzetkozi kutatdsi
eredményeket, amelyek hazdnkban is hasznosithatéak lehetnek a giddk mesterséges nevelésével
foglalkoz6 szakemberek szdmara.

Kulesszavak: mesterséges gidanevelés, tejpotld, takarmédnyozdas, tartdstechnoldgia

Housing and feeding management practices and research on artificial kid
rearing — A review

Part 1. Artificial feeding of goat kids

Abstract

In Hungary, the major income of goat keepers comes from milk yield. However, housing kids
together with their dams during the suckling period decreases the income from milk sales not
only because the suckled milk but also the residual milk amount as well as udder health prob-
lems. Nowadays, in the USA, in Australia, in New-Zeeland and in most of the West European
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dairy goat farms, alternative rearing systems can be applied in order to provide the maximum
marketable milk yield during the suckling period and thus to increase farm profitability. The ad-
vantages include reduced costs, increased milk production, and breaking disease cycles. Recent
studies on milk feeding and weaning methods for goat kids suggest that kids can be reared eco-
nomically using milk replacers and weaned earlier than the traditional weaning age of 3 months.
Kids can be successfully weaned at 9 kg of body weight, 6-8 weeks of age. Although the utilisa-
tion of milk replacers for lambs and calves became widespread till this time, there is limited in-
formation on young goats. Thus, the purposes of the present review were collect and evaluate
such advisements of feeding technologies and recent international research data which may be
adaptable for the Hungarian goat keepers applying the artificial methods of rearing goat kids.
Keywords: artificial kid rearing, milk replacer, feeding, housing technology

Bevezetés

A tejeld kecsketenyésztésben, az utébbi években a mesterséges gidanevelési rendszerek az
eladhaté tej mennyiségének novelése, illetve a tejitatds koltségeinek csokkentése érdekében tobb
régidban (féleg mediterran és tengerentili orszdgokban) elterjedtek (Havrevoll és mtsai, 1991;
Andrighetto és mtsai, 1994). A mesterséges gidanevelés technoldgidja azonban nemcsak az anyak
értékesithetd tejtermelését hivatott novelni. Bar Eurdpédban elsdsorban tejtermeld fajtdk tartdsa és
tenyésztése terjedt el a kecskesajt, mint elsédleges termék eldéllitasa céljabol (Delgado-Pertiiiez
és mtsai, 2009), Afrikdban, Azsidban és a Tévol-Kelet legtobb orszagaban a gidak altal elallitott
hus is meghatdrozé termék egyéb hézidllatok husanak alternativdjaként (Castel és mtsai, 2003;
Devendra, 2007). Ezek a rendszerek — mesterséges borjuneveléshez hasonléan — tejp6tlod tépsze-
rek itatdsan alapulnak. Alkalmazdsukkal, tejtermel6 kecskefarmokon, lehetdvé vilik az dllomény-
1étszam gyors novelését is. A tapasztalatok szerint a tobbszords ikergidak életképessége €s tulélé-
si esélye is novelhetd a mesterséges nevelési modszerek alkalmazdsaval (Borghese és mtsai,
1990).

Mivel Eurépaban a mesterséges gidanevelés eredményessége a tovabbtenyésztésre nem
szant gidak hustermeld képességét €s husmindségét is meghatarozza (Terzano és mtsai, 1988), a
tejpotlo-itatas hatdsit a gidak novekedésére és husmindségére Spanyolorszdgban mér az 1990-as
évek elejétdl kutatjadk (Havrevoll és mtsai, 1991; Sahlu és mtsai, 1992; Rojas és mtsai, 1994; Sanz
Sampelayo és mtsai, 1997; Argiiello és mtsai, 2000).

Bar a mediterrdn orszdgokban, a Kozel-Keleten, az USA-ban és Ausztralidban a nvekvd
telepenkénti egyedszdm, az intenziv tejtermeld rendszerek és a gépi fejés elterjedésének kovet-
kezményeként a mesterséges itatdsi modszereket elterjedten alkalmazzdk a gidanevelésben
(Havrevoll és mtsai, 1991; Greenwood, 1993; Castel és mtsai, 2003; Mena-Guerrero és mtsai,
2005), hazédnkban a jelenlegi technoldgiai felkésziiltség és a kecsketej kezelési, illetve feldolgo-
zasi helyzete mellett még nem dltaldnos.

Noha a legtobb kiilfoldi tanulmdny a mesterséges nevelés technoldgiai és gazdasagi eld-
nyeirdl is beszdmol (a giddk novekedése fiiggetlenithetd az anya tejtermelésétdl, lehetdség van a
korai valasztasra), Magyarorszdgon az a tapasztalat, hogy a tejpotlok magas dra és a technoldgiai
fegyelmezetlenségek miatt nagy veszteségek is keletkezhetnek a mesterséges gidanevelés alkal-
mazdsakor. Az aldbbiakban, nagyrészt spanyol és tengerentili forrasmunkak alapjan mutatjuk be
a mesterséges gidanevelés technoldgidjanak legfontosabb tartdsi és takarmanyozasi alapelveit.
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A gidak mesterséges takarmanyozasa

A mesterséges gidanevelés eldnyei kozott tobben a betegségek kockdzatanak csokkenését
és a szoptatdsos nevelésnél akar 15-20%-kal intenzivebb napi testtomeg-gyarapodast (Delgado-
Pertiiiez és mtsai, 2009) emlitik. Ezen a téren azonban — ahogy késdbb latni fogjuk — az eredmé-
nyek igen ellentmonddsosak, ugyanis a tejpotlé-itatds eredményességét az ellés koriilményei,
higiénidja, a giddk sziiletési stlya és életképessége €s a visszatartott tej mennyisége is nagyban
befolydsolja (Piasentier és mtsai, 2000). Ilyen okok miatt, az ellés koriil mindent el kell kovet-
niink annak érdekében, hogy a focstejes iddszak utdn a fejlodés torésmentesen folytatddhasson.
Ezért az anydk ellés eldtti takarmanyozdsanak, illetve az ellés koriili higiénidnak és a focstej ita-
tas fegyelmezettségének is megfeleldonek kell lennie. Ezek a teenddk megegyeznek a természetes
modon, szoptatdssal nevelt gidak nevelésével.

Spanyolorszdgban, sok esetben szezonhoz kotik a takarmédnyozastechnolégiat. Mivel 6sz-
szel és télen a gidahus magasabb dron értékesithetd, ezért ezekben az évszakokban a giddk gazda-
sdgosan nevelhetOk szoptatdssal. Az év tobbi részében — kiilondsen tejtermeld fajtdk esetében —
mesterséges nevelést alkalmaznak, mert ekkor a tej értékesitése jovedelmezdobb. Murcidban, illet-
ve a Kandri-szigeteken szinte csak mesterséges nevelést alkalmaznak (Peris és mtsai, 1997).

A focstej-itatds idoszaka

Bar a focstej itatds hosszaval kapcsolatba eltéréek a vélemények, az irodalmi adatok ab-
ban megegyeznek, hogy az els6 2 életéraban nagyon fontos, hogy a gida focstejhez jusson, és ez
6 orén beliil ismét megtorténjen. A focstejes iddszakot legtobbszor 24-48 6rdban hatdrozzak meg
(1asd késobb a kutatdsok fejezetben).

A tengerentulon mind a savanyitott, mind pedig a fagyasztott kolosztrum itatdsat alkal-
mazzdk (Greenwood, 1993). Az erjesztett kolosztrum napi egyszeri keverés mellett 3 honapig
felhaszndlhaté. Altaldnos, hogy az erjesztett (savanyitott) kolosztrumhoz id6nként friss
kolosztrumot is kevernek. Etetés eldtt gyakran 1 rész meleg vizhez 3 rész kolosztrumot kevernek.
A fagyasztott kolosztrumot 12 hénapig lehet felhasznélni. Ezt a mddszert idésebb anydk esetében
alkalmazzdk, mert ezek focsteje alkalmas a leginkdbb a fagyasztasra (Argiiello és mtsai, 2006).
Az ellés utdni 1. és 2. napon gytjtik be a focstejet. A kifejt focstejet 200 ml — 1000 ml-es mii-
anyag edényekben tdroljak és fagyasztjak le. Ugyelni kell arra is, hogy itatds elétt, a felolvasztas-
ndl ne alkalmazzunk kozvetlen hdt, mert az elpusztitja az ellenanyagokat.

A tejpotlo itatds iddszaka

A focstejes idoszak utdn kezdddik a tejpotlo itatds idoszaka. A gidak fejlodése — akar egy
fajtan beliil is — rendkiviil valtozatos lehet a tejp6tlo tdpszerek Osszetételétdl €s mindségétol fiig-
gben. Altaldnosan elfogadott, hogy azok a tejp6tlék gidak szamdra is megfeleléek, amelyek az
itatdsos borjunevelésben is eredményesek.

Galina és mtsai (1995) alpesi, szédnen és toggenburgi giddkkal végzett kisérletiikben kii-
16nb6z6 beltartalmu tapszerekkel nevelték a giddkat. Amikor a borjinevelésben alkalmazott tej-
potléhoz 20, illetve 50% ardnyban kevertek tejsavé port, egyardnt 152 g-os napi testtomeg-
gyarapodast értek el. Ez az érték szignifikdnsan nagyobb (p<0,05) volt a teljes Ayrshire tehéntej-
jel (170 g), teljes kecsketejjel (167 g) és 35%-os tejsavod ardnyt tartalmazoé tejpétloval (168 g)
itatott giddk esetében. A hagyomdnyos borjitidpszerrel is csak 153 g/nap testtomeg-gyarapodast
regisztraltak. Abrams és mtsai (1985) kordbban hasonlé eredményeket kaptak, vizsgdlatukban a
teljes kecsketejjel itatott nubiai giddk gyorsabban gyarapodtak, mint a tejpotld borjutapszerrel
neveltek.
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Bar sok szerzd a mesterséges nevelés novekedési erélyre vald jotékony hatdsat emeli ki
(Rojas és mtsai, 1994; Sanz Sampelayo és mtsai, 1997; Argiiello és mtsai, 2004), Piasentier és
mtsai (2000) 12-12 alpesi gidan végzett vizsgdlatdban gyengébb novekedési erélyt és vagasi vég-
tomeget tapasztalt mesterségesen nevelt giddkndl, mint szoptatdssal nevelt gidak esetében. Vizs-
gdlatdban dtlagosan 41 napos vagdsilyd giddk napi él6sily-gyarapoddsa a természetes mdodon
nevelt giddk esetében 255 g/nap, mig tejpotloval takarmanyozott giddké 220 g/nap volt. Hasonl6-
an, masok is jobb eredményeket tapasztaltak szoptatdsos nevelés esetében (Rodriguez és mtsai,
1988), ennek magyardzatat Sanz és mtsai (1990) a kecsketej tejpotld tdpszerekkel szembeni jobb
emészthetdségében latjak. A vagaskori testtomeg is a természetes moédon nevelt giddk esetében
volt tobb (14,15 kg vs. 13,44 kg) (Piasentier és mtsai, 2000). A meleg féltestek esetében ezek az
értékek 7,16 kg, illetve 6,88 kg voltak a szoptatdssal nevelt giddk javéara. A legtobben a vagasi %-
ban, illetve a hds mindségét meghatiroz6 értékmérdkben (pH, hisszin, vizudlis osztdlyozds,
Longissimus thoracis hossza és keresztmetszete) hasonlé eredményeket dllapitottak meg
(Piasentier és mtsai, 2000; Argiiello és mtsai, 2004). A mesterséges €s természetes gidanevelési
modszerek hatékonysdgat az 1. tdbldzat mutatja be.

1. tdblazat: A szoptatasos és mesterséges nevelés hatasa a gidak és az anyak termelésére
Peris és mtsai (1997), Keskin (2002) és Delgado-Pertiiiez és mtsai (2009) nyoman

Szoptatasos Mesterséges
nevelés (1) nevelés (2)
Gidak novekedése (3)
Viagosiily a 45. napon (kg) (4) 14,9 13,6
Meleg féltestek a 45. napon (kg) (5) 7,1 6,9
28. napig (16) 185
. . ) 40. napig (17) 211 174
Napi testtomeg-gyarapodas (g) (6) -
50. napig (18) 223 191
uténevelés (19) 269 291
Hismindség (pH, hisszin) (7) hasonlé (24)
Osszes felnevelési koltség/gida (8) 14,47 Euro 15,38 Euro
Anyak tejtermelési mutatoi (9)
o , valasztasig (20) 2 1,93
napi tejtermelés (kg) (10)
vélasztas utdn (21) 1,54 1,52
napi értékesithetd tejmennyiség (kg) (11) 0,75 1,86
tejtermelés valasztasig (kg) (12) 38 105
tejtermelés valasztds utdn (kg) (13) 275 259
osszes értékesithetd tejmennyiség (kg) (14) 309 364
. fehérje (22) 3,52 3,66
tej beltartalom (%) (15)
zsir (23) 4,58 4,96

Table 1: Effects of natural and artificial kid rearing systems on the productivity of kids and their
dams after Peris et al. (1997), Keskin (2002) and Delgado-Pertifiez et al. (2009)

(1) natural rearing, (2) artificial rearing, (3) kids growth, (4) live weight at slaughter on the 45"
day (kg), (5) hot carcass weight on the 45" day (kg), (6) daily weight gain (g), (7) meat quality
(pH, meat colour), (8) total costs during rearing phase per kid, (9) milk characteristics of dams,
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(10) daily milk yield (kg), (11) daily marketable milk (kg), (12) milk production till weaning
(kg), (13) milk production after weaning (kg), (14) total marketable milk (kg), (15) milk compo-
sition (%), (16) till day 28, (17) till day 40, (18) till day 50, (19) during post rearing period, (20)
till weaning, (21) after weaning, (22) protein, (23) fat, (24) similar

Egy djabb vizsgalatban Tacchini és mtsai (2006) azt is kimutattdk, hogy tejsavora alapo-
zott (29%) és novényi zsirsavakkal (omega 3 és omega 6) kiegészitett mesterséges tapszerrel ita-
tott gidak statisztikailag is igazolhatéan (p<0,05) nagyobb testtomeg-gyarapodast értek el (132,3
g/nap) mint a borjuneveld tapszerrel nevelt tarsaik (120,6 g/nap). Ezzel a mddszerrel a gidaneve-
1és koltségeit is csokkenteni tudtak.

A mesterséges nevelés hosszat a technoldgia, a hasznositasi tipus és az eldallitani kivant
termék hatdrozza meg. Az itatds technol6giatdl, régiotdl és hasznositdstol fliggden a 24-48. élet-
oratol kezdddik és a kiilfoldi szakirodalom szerint 24-42-60 napos korig tart (5-12,5 kg él0suly).
Természetesen, minél korabbi az elvélasztds, anndl nagyobb az értékesithetd tejmennyiség egy
farmon (Keskin, 2002).

A tejpotlo itatds kezdetének idejét €s a tejpotld tapszerre vald atdlldas modjat tekintve
megoszlanak a vélemények. Sokan — éllatj6lléti szempontokat is szem eldtt tartva — a 4. életnap
utdn tartjak megfelelonek a tejpotlo itatdsit. Eurdpédban az ad libitum itatdsi rendszerek az éltald-
nosak (Peresson és mtsai, 1997), mig a tengerenttilon (USA, Ausztrdlia) meghatdrozott mennyi-
ségli napi tejpotlo italfogyasztast irnak eld az ajanlasok (Greenwood, 1993), bar egyes amerikai
kutatok (Davis és mtsai, 1998) az ad libitum takarményozast tartjidk eredményesebb az elsé 11
élethétben. A mesterséges nevelés sordn kijuttatott takarmdny mennyiségét és elosztisat az adott
telep technoldgiai lehetdségeil mellett (elérhetd takarmanyok, itaté-berendezések) elsddlegesen a
giddk napi taplaloanyag-sziikséglete hatdrozza meg.

A 2. és 3. tdbldazatban, Spanyolorszdgban, az USA-ban és Ausztrdlidban is elterjedt
félintenziv, illetve intenziv mesterséges tejpotlo itatdsi programokat mutatunk be:

2. tdbldzat: 10 hetes tejpotlo-itatasi el6iranyzat mesterségesen nevelt gidak részére (Mowlem,

1984)
Eletkor (nap) Technolégia Itatasok szama/nap
) 2) 3)
0-4 Focstej, majd sajat anyja teje ad libitum (4) 4-5
5-42 750 g tejpotlo (5) * 3
43-56 850 g tejpotld 2
57-63 570 g tejp6tlé 2
64-70 570 g tejp6tlé 1

Table 2: 10-week feeding regime used for rearing kids artificially (Mowlem, 1984)
(1) age (day), (2) technology, (3) feeds per day, (4) colostrum, then milk of own dams ad libitum,
(5) milk replacer

*az 5. életnap utdn friss széndt, abrak és tiszta ivovizet kell biztositani a giddknak/from the Sth day of life green hay
and fresh forage must be provided for goat kids
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3. tdbldzat: 6 hetes tejpotlo-itatasi eldiranyzat mesterségesen nevelt gidak részére

(Slade, 2004)

Eletkor | Tej és tejpétlé meny- | Szilard takarmany Kiegészités/itatas Itatas/
(map) (1) nyisége/itatas (2) A3) 4) nap (5)
Sziiletéskor | Focstej 2, majd 6 6rdn 5-6
(6) beliil ad 1ib (7)
0-2 Sajat anyja teje 3-4
ad 1ib (8)
3-7 3-4. nap: fokozatos 1 tedskandl Oxymav 3
atallas a napi 400 ml antibiotikum/4 gida (16)
tejpotlora (9)
8-21 600 ml tejpotld Abrakkeverék: fokozato- | reggeli itatdsnal 1 teds- 2
(10) san, j6 mindségt lu- kandl  Oxymav  an-
cernaszéna ad lib (14) tibiotikum/2 gida (17)
22-28 nap | 300 ml tejpotld Abrak, j6 mindségti lu- 0,8 ml Baycox/testsuly 2
(1) cernaszéna ad lib (15) kg*, tiszta ivoviz (18)
29-35 nap 150 ml tejpétld abrak, j6 mindségi lu- 0,8 ml Baycox/testsuly 2
(12) cernaszéna: ad lib (15) kg, tiszta ivoviz (18)
36-42 nap | 250 ml tejpotld abrak, j6 mindségi lu- tiszta ivoviz (19) 1
(csak este) (13) cernaszéna: ad lib (15)

Table 3: 6-week feeding regime used for rearing kids artificially (Slade, 2004)

(1) age (day), (2) milk and milk replacer/feeding, (3) solid feed, (4) supplements per feed, (5)
feeds per day, (6) at birth, (7) colostrum ad lib within 2 hours and again within 6 hours (8) leave
on dam, (9) 3th and 4th day: graduated changeover on 400 ml milk replacer, (10) 600 ml milk
replacer, (11) 300 ml milk replacer, (12), 150 ml milk replacer, (13) 250 ml milk replacer to eve-
ning feed, (14) grain mix gradually and good quality lucerne hay ad lib, (15) grain mix and good
quality lucerne hay ad lib, (16) one teaspoon antibiotic (Oxymav powder) per 4 kids (17) 1 tea-
spoon antibiotic (Oxymav powder) per 2 kids, (18) 0,8 ml Baycox per 1 kg bodyweight, clean
water, (19) clean water

* kokcidiozis elleni készitmény/anti-coccidal preparation

A tejpotlok szarazanyag-tartalma 12-16% kozott valtozik. Ezek alapjan a tejpotl6 ital 6sz-
szekeverése az alabbiak szerint torténik (4. Tdbldzat):
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4. tdbldzat: A tejpotlo tapszer dsszetevéi (Greenwood, 2000)

Szarazanyag (%) Tejpotlo italpor aranya Viz aranya
(1) (2) 3
12 1 7.3
13 1 6,7
14 1 6,1
15 1 5,7
16 1 5,3

Table 4: Proportions for milk feed mixture (Greenwood, 2000)
(1) drymatter (%), (2) proportion of milk replacer (3) proportion of water

Ausztralidban 15%-os szdrazanyag-tartalommal érték el a legjobb silygyarapodasi ered-
ményeket (Greenwood, 1993). Egyes vizsgdlatok kimutattdk, hogy kisebb (13,5%) szdrazanyag-
tartalmu tejpotlo tapszerrel nevelt gidak 0,8 kg-mal nagyobb testtomeg-gyarapodast értek el, mint
a 18%-os szarazanyag-tartalmu tapszerrel nevelt trsaik (Abrams és mtsai, 1985).

A legtobb, mesterséges gidaneveléssel foglalkozo vizsgdlat azt tdmasztja ald, hogy a tej-
potlok optimadlis fehérjetartalma a szarazanyag 24-26%-a, hasonléan a borjutdpszerekhez, mig a
zsirtartalom a borju és bardnytdpokéndl rendszerint magasabb, de nem haladhatja meg a 30%-ot.
Egyes vélemények szerint a jobb emészthetdség miatt az elsd két hétben elegendd a 22%-os zsir-
tartalom is (Sormunen és Kangasmdki, 2000). A 2-4. héten a magas keményitd és ndovényi erede-
tl fehérjetartalom sem ajanlott.

A napi testtomeg-gyarapodds spanyol szakirodalmi adatok szerint a fajta, a klimatikus vi-
szonyok és a menedzsmentbeli kiilonbségek szerint 140 g/nap és 220g/nap kozott véltozik
(Piasentier és mtsai, 2000; Delgado-Pertiiiez és mtsai, 2009), de Ausztralidban nem ritkdk a 250
g/mapos eredmények sem (Terzano és mtsai, 1988). Egyes szerzOk szerint egy j6l menedzselt
rendszerben elérhetd a heti 1,5 kg-os testsulygyarapodds (Argiiello és mtsai, 2004). Ez természe-
tesen nagyban fiigg az alkalmazott technoldgiatdl és a genotipustdl is (Luo és mtsai, 2000). A
gyengébb novekedési eredmények hétterében ausztral tapasztalatok szerint azonban legtobbszor a
tejpotld tapszer nem megfeleld mindsége all (Greenwood, 2000). Ez azt jelenti, hogy nagymér-
tékben tartalmaz novényi fehérjéket (pl. szdjat), amelyet egyes farmokon eldszeretettel hasznal-
nak a 2-4. héten. A masik oka lehet a gyenge fejlédésnek, hogy a tejpdtloban a zsirok nincsenek
megfeleléen homogenizélva, ezaltal a felszivodasuk nem kielégitd (Havrevoll és mtsai, 1991).

A tejet vagy tejpotlot itathatjuk hidegen, melegen (34-40°C), illetve kornyezeti hdmérsék-
leten is. A meleg, illetve kiils6 homérsékleten torténd itatds iiveges itatds, illetve kis csoportok
nevelése esetében terjedt el, amikor a tej itatdsa a nap bizonyos szakdra korlatozédik, jol megha-
tarozhaté id6épontokban. Nagyobb allomanylétszdmnadl, illetve nagyobb csoportok itatdsakor,
amikor folyamatosan és ad libitum elérhetdvé kell tenni a tejp6tlo italt a giddk szamdra, a hiitott
tejpotlo itatdsa alkalmazhatd, amelyet azonban csak a 8. életnaptdl ajanlatos elkezdeni. Bér a hi-
deg tej €s tejpotlo itatds kisebb éldmunka-igényli, mint a tobbi mddszer (Andrighetto és mtsai,
1994), kezdetben a gidak csokkend tejfelvétellel reagdlnak. Ez tigy védheto ki, ha a hidegen tor-
ténd itatds els6 hetében ugyanannyi mennyiségii meleg tejet vagy tejpo6tlot is adunk a gidaknak,
mint hideget. Amennyiben a giddk mdr az itatds korai szakaszdban elfogadjak a csak hidegen
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torténd itatast, akkor a takarmanyfelvétel-csokkenés gyorsan megsziinik, és a tejfelvétel hamar
visszaall a normalis szintre (Greenwood, 1993; Castel és mtsai, 2003).

A tej vagy tejpo6tlé hideg itatdsandl a gidak gyakran isznak, de keveset. Ezzel megel6zhetd
a tuletetés, tovabba a hidegen torténd itatds nem kedvez a baktériumok elszaporoddsanak sem,
vagyis higiénikusabb, mint a meleg tej vagy tejpo6tlo itatdsa. Ennél fogva a tartdlyok, edények
tisztitdsara sem kell annyi id6t szdnni, mint meleg tej vagy tejpotlo itatdsakor.

Meleg torténd itatdskor, amennyiben folyamatosan elegendé mennyiségii ital van a gidak
elott, vagyis nem éheznek meg, nem all fenn a tiletetés veszélye. Azonban, ha az etetés iddsza-
kos, és hosszabb ideig nem jutnak tejhez az allatok, egyszerre nagy mennyiséget fogyasztanak,
ami hasmenéshez vezethet.

A vdlasztds

A vélasztas a tejtermeld kecsketelepeken 50-60 napos kor kozott dltalanos (Luo és mtsai,
2000), de j6 mindségl tapszerek etetése és fegyelmezett technoldgia mellett akar a 28. életnapon
is megtorténhet. Ausztralidban a 10 kg, vagy a feletti (Greenwood, 2000), mig Spanyolorszdgban
a kisebb (6 kg koriili) védlasztasi testtomeg az elterjedt (Piasentier és mtsai, 2000; Argiiello és
mtsai, 2000; Argiiello és mtsai, 2004). Minél fiatalabb a gida a vdlasztaskor, anndl nagyobb a
véalasztési stressz is. A vélasztasi kor, illetve suly megvélasztdsa a mindenkori gazdasigi és me-
nedzsment szempontok alapjdn torténik.

Korai vélasztas esetén (24-42 nap) fontos, hogy a giddk mar 1 hetes korukt6l magas ener-
giatartalmu szilard taplélékot (abrak, friss széna) is kapjanak a tejpotlé mellé. A 40. napra az ab-
rak mennyisége elérheti a 600 g-ot. A valasztds utdni 2 hétben minimum 18%-o0s nyersfehérje-
tartalmi tdpot kell kapniuk (megfeleld borjutdp is, amely 18-25%-os), illetve 8 hetes korukig
16% fehérjetartalmuit.

Akar a hirtelen, akér fokozatos vélasztds mellett dontiink, kivalé mindségli szilard takar-
manyt kell biztositanunk a giddknak a valasztas koriili iddszakban, amelyhez mar a vélasztds elott
akdr egy héttel is szoktathatjuk Oket. Ausztrdlidban irdnyelv, hogy a tdp minimum 11 MJ emészt-
hetd energiatartalommal, és 18-20%-0s nyersfehérje-tartalommal rendelkezzen a szdrazanyagban
(Castel és mtsai, 2003; Mena-Guerrero és mtsai, 2005).

Greenwood (2000) tanulménya alapjan a giddk vdlasztas el6tti tdplaldanyag- €s energiael-
latdsa a kovetkezd Osszetétellel megfeleld: 55% gazdasagi abrakkeverék + 25% szdjabab +
18,5% friss széna + 0,5% s6 + vitamin és dsvanyi anyagok (1 %). A valasztas utdni két hétben a
szOjabab aranyat 20%-ra kell csokkenteni, a szé€na ardnyat 25%-ra novelni (az abrakkeverék ro-
véasdra) és 0,5% mészkd orlemény-kiegészitést kell alkalmazni. A valasztaskori dsvanyi anyag és
vitamin kiegészitést az 5. tdbldzat mutatja be.

Egyes hobbi kecsketartok akar 6-9 honapos korig folytatjak a tejitatast. Annak ellenére,
hogy ez j6 novekedést tesz lehetové, rendkiviili mértékben pazarld, gazdasdgtalan olyan allatfaj
esetében, amely mar 2-3. hetes kordban képes a kérodzésre.
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5. tdbldazat: A gidak takarmanyanak ajanlott vitamin és asvanyianyag-tartalma valasztaskor

1 kg szarazanyag-tartalomban (Morand-Fehr, 1981)

Natrium (1) 2g Cink (5) 75 mg A-vitamin (9) 5000 IU
Magnézium (2) 2g Mangan (6) | 50 mg D-vitamin (10) 1400 TU
Kén (3) 1,5¢g Jod (7) 0.2mg | E-vitamin (11) 100 IU
Kobalt (4) 0,1 mg | Szelén (8) 0,1 mg

Table 5: Recommended level of minerals and vitamins for goat feeds per kilogram of dry matter
at weaning (Morand-Fehr, 1981)

(1) Sodium, (2) Magnesium, (3) Sulphur, (4) Cobalt, (5) Zinc, (6) Manganese, (7) lodine, (8)
Selenium, (9) Vitamin A, (10) Vitamin D, (11) Vitamin E

Kovetkeztetések

1.

2.

A megfelelden alkalmazott itatdsos (tejjel és tejpdtldval torténd) gidanevelés alkalmas a gidak
biztonsagos felnevelésére.

Az itatdsos gidanevelés hatékonysdgat (a giddk fejlodését, elhulldsi ardnyat, vagéértékét, stb.)
irodalmi adatonként kiilonb6z6 mértékben befolydsolja az itatott tej, tejpotlé mennyisége és
mindsége, az itatdsok szdma, mddja, a kiegészitd takarmanyozds, a fajta, a vdlasztds ideje, a
higiénia és egyéb tartdsi feltételek.

Az itatdsos gidanevelés alkalmazdsa az irodalmi adatok alapjan éltaldnossdgban kedvezden,
de kiilonb6z6 mértében befolydsolja az anyakecskék dltal termelt (kifejt) tej mennyiségét és
mindségét.

Fejt (tejtermeld), kiilondsen a nagyobb tejtermelési potencidllal rendelkezd, gépi fejésre al-
kalmas magyarorszagi kecskedllomanyokban az itatdsos gidanevelés alkalmazdsa javasolhato,
ennek bevezetése elétt azonban pontosan ki kell dolgozni, kiilonboz6 hazai koriilményeknek
megfeleld teljes itatdsos gidanevelési technoldgidkat.

A kiilonboz6 (tejpotlokkal, itatdsi €s tartdsi technolégidkkal megvaldsitott) itatdsos gidaneve-
1ési technoldgidk hazai koriilmények kozotti vizsgalatdnak ki kell terjednie fajtdkra alapozot-
tan a togy egészségi dllapotara, a termelt tej mennyiségére és mindségére, a tej visszatartdsra
és a fejés menetére, a valasztds idejére, a giddk fejlodési erélyére, dltalanos egészségi éllapo-
tdra, és elhulldsi ardnydra.
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Osszefoglalas

A tartosan fennall6 hstressz tejeld szarvasmarha dllomédnyainkban az allatok jolléti és egészségi
allapotat is ronthatja. A hdségnapok az allatok jollétére és a termelési eredményekre gyakorolt
kdros hatdsai ugyanakkor tartdstechnolégiai médszerekkel mérsékelhetfk. A természetes szelld-
z¢€st istallok megfeleld tdjoldsa és kialakitdsa mellett az arnyékoldstechnika, a jol bedllitott és
megfeleléen méretezett ventilatorok, illetve parasité berendezések szakszerti alkalmazdsa — ko-
rabbi és djabb kutatdsok szerint — a hdstressz elleni védekezés legeredményesebb technoldgiai
modszerei. A szerzOk tanulmanyuk mdasodik kozleményében hazai és kiilfoldi tanulmanyok és
tartastechnoldgiai ajanldsok alapjan a hdstressz karos hatédsai ellen valé védekezés modjait ismer-
tetik.

Kulcsszavak: hdstressz, tejeld tehén, tartdstechnoldgia, természetes és mesterséges szell0zés,
tehénnedvesités

Methods of the precedence and the abatement of heat stress in dairy cattle
housing — A review

Part 2. The abatement of the negative effects of heat stress by using housing methods
Abstract

Long-term heat stress can reduce health and animal welfare in dairy cattle herds. Hot summer
days with high ambient temperature can negatively affect the well-being and the production of
the animals. However, it can be ameliorated by applying housing methods. Based on recent and
current research next to the adequate orientation and design of naturally ventilated barns, the
shading technique, using correctly setting and sizing fans as well as expert evaporative cooling
systems are the most powerful technological methods for preventing heat stress. Based on home
and foreign studies and advisements of housing management in the second part of this review the
methods of the precedence and the abatement of the negative effects of heat stress are presented.
Keywords: heat stress, dairy cow, housing systems, natural and mechanical ventilation, evapora-
tive cooling systems
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Bevezetés

A hostressz hazdnkban — kiilondsen az idonként szélsdségesen kontinentalis klimdja Al-
f61don — komoly problémat jelent a tejtermeld tehenészetek szamdra. Az tiveghdzhatas kovetkez-
tében hazdnk éghajlatdnak tovabbi melegedésével lehet szdmolni. Ezért a hdstressz hatdsait mér-
s€klo tartdstechnoldgiai megolddsok alkalmazdsa a termeléskiesés csokkentése érdekében egyre
nagyobb hangstlyt kap a tejeld szarvasmarhatartdsban is (Bak és Pazsiczki, 2004).

A szdrazondllds sordn elszenvedett hdstressz a legtobb e témadval foglalkoz6 tanulmény
szerint csOkkenti a megsziiletd borjak élosilyat és negativan hat a kovetkezd laktacios teljesit-
ményre is. A lakticié idOszakdban tartésan fenndll6 nagy meleg kovetkeztében csokken a napi
szarazanyag-felvétel és ennek kovetkeztében a tejtermelés. Romlanak a szaporoddsbioldgiai mu-
tatok is: nd a termékenyitési index, csokken az ivarzok szama, gyakoribba vélik az embridelhalds
(Putney és mtsai., 1989; Sartori és mtsai., 2002; Rensis és Scaramuzzi, 2003). Melegben gyako-
ribbd valik a benddacidodzis és az ezzel jard santasag (Bernabucci és mtsai., 2010).

A hoéség, kiilonosen akkor, ha magas relativ paratartalommal és almozasi hidnyossagokkal
is parosul, kivélté oka lehet a tdgygyulladdsos esetek nagyobb el6forduldsdnak (Morse és mtsai.,
1989) és a szomatikus sejtszdm dllomdanyszintli emelkedésének (Chatterjee és mtsai., 2012). A
tartastechnoldgiai hidnyossdgok mellett, a helytelen takarmédnyozdsi gyakorlat is novelheti a
hostressz kdros hatésait, illetve kockdazatait (Gergdcz, 2009). Az allatjollétre vonatkozé hazai
jogszabdlyok és EU-direktivak is egyre szigoribb kovetelményeket fogalmaznak meg az allattar-
tdssal kapcsolatban, amelyeknek szdmos klimatikus vonzata van (Pazsiczki, 2005). Mindezek
alapjén, az allatok jollétének biztositasa érdekében egyre fontosabb kérdés a hdség kezelése.

A h0stressz negativ hatdsait takarmédnyozas-technolégiai, illetve, a tehénkodrnyezet médo-
sitdsan alapulé mddszerekkel elézhetjiik meg. Koltségek szempontjdbdl a legnagyobb befektetést
a tartdstechnoldgiai beruhdzdsok jelentik, mégis, a legtobb eredmény ezen a teriileten érhetd el
(Bak és Pazsiczki, 2004). A takarmédnyozds-technoldgidval kapcsolatos mddszerek is hasznosak
lehetnek, azonban a legtobb tanulmény szerint viszonylag kis hatékonysagiak a tehénkornyezet
modositdsan alapulé médszerekhez képest (Orosz és Latos, 2006). A takarmdnyadagok megval-
toztatdsa esetében szem el6tt kell tartani azt is, hogy ezek a mddositdsok nem els@sorban a
hdstressz mérséklését, hanem a karos hatdsok csokkentését hivatottak szolgélni.

A hdstressz kezelésének legkézenfekvobb megolddsa, ha kialakuldsat el6zziik meg. A
megeldzési eljardsok célja, hogy csokkentsék, vagy meggatoljak a szdrazanyag-felvétel vissza-
esését €s ezdltal a termelési mutatok romldsat. Irodalmi dttekintd munkdnk méasodik kézleményé-
ben a hdstressz megeldzésére é€s mérséklésére kifejlesztett tartdstechnoldgiai mddszereket €s
ajanlasokat ismertetjiik a tejeld szarvasmarhatartdsban, hazai és kiilfoldi szerzok munkéi alapjan.

Természetes szell6zés megvalositasa az istallok szakszerii kialakitasaval

A hostressz csokkentése a szarvasmarha-istallokban kdzponti kérdés, ugyanis az dllatok
idejiik 90%-at itt toltik (Brouk és mtsai., 1999). A rosszul kialakitott tehénkornyezet 20-50%-kal
is csokkentheti a termelési eredményeket (Bak és Pazsiczki, 2004), éppen ezért nagy jelentdsége
van minden olyan héleadast segitd technikai beavatkozdsnak, amely — az istdll6 kornyezetében
varhat6 id6jarasi viszonyokhoz igazodva — a termeldistdlléban, a pihendtéren vagy az eldvarako-
z6ban a tehenek komfortzondjahoz leginkabb kozelall6 mikroklimat biztositja.

Az els6 és legfontosabb 1€pés a tehénistdlld tervezésekor, az istallé fekvésének meghata-
rozasa. A jol tajolt természetes szell6zésti istallo hossztengelye, az uralkodé sz€lirdnyra merdle-
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ges, a hatékony szélszellozés miatt (Bak és Pazsiczki, 2004). Ugyanakkor az is fontos, hogy a
hossztengely kelet-nyugati irdnyu legyen, igy a nyitott oldalfalak (nydron) kevés kozvetlen nap-
fényt engedjenek be. Az észak-dél fekvési istallok nagyobb kozvetlen napsugdrzdsnak vannak
kitéve, mint a kelt-nyugat tdjoldsuak, ugyanis a direkt napsugarzds az el6bbi épiiletekbe reggel €s
délutan egyarant képes behatolni. Az el6z6ekbdl kovetkezik, hogy az istdllok idedlis tdjolasara
csak az északi szeles teriileteken van lehetdség (Bak, 2008). Bar az édllatok komfortérzetét legin-
kabb a délutdni hdség rontja, meleg nyari napokon a reggeli napsiités is okozhat véltozdsokat az
allatok viselkedésében. Ez elsd sorban a tehenek csokkent istdlloteriilet-hasznalatdban nyilvanul
meg: az dllatok keresik az arnyékosabb helyeket és elkeriilik a kozvetlen napfényt (Schiitz és
mtsai., 2010).

Az istallé megfelel6 mikroklimdjdhoz elengedhetetlen a folyamatos légcsere, amelyet
vagy ,.kémény-szell6zés” hatdssal (fiiggdleges irdnyu), vagy ,,alagit-szell6zés” hatdssal (vizszin-
tes irdnyu) lehet elérni. (Tyson és mtsai., 1998). A kielégitd természetes szelldzés megvaldsuldsa
szempontjabdl a legeldnyodsebbek a nagy belmagassdggal és nyitott oldalfalakkal rendelkezd
nagy légterti, konnytiszerkezetes istallok (Rabi, 2008), az un. holland-tipusu istallok (1. kép).

1. kép: Természetes szell6zésii tehénistallo, Jaszapati

Photograph 1: Freestall dairy barn with natural ventilation, Jdszapdti

Ezeknek az istdlloknak mindkét oldalfala-nyitott, illetve fiiggonnyel nyithat6-zarhat6. A
modern természetes szell6zEsli tehénistallok tetdgerinc-szelldzésliek, valamint mindkét oldalfaluk
nyitott, illetve fiiggonnyel nyithat6-zarhat6 (Smith és mtsai., 2000). Az dn. 4. generécids-, termé-
szetes szell6zésl tehénistdllok épitésének mindossze egy évtizedes multja van hazankban (Bak és
Pazsiczki, 2004). Ezek nyitottsdga, szellztethetdsége €s kialakitdsa eltérd. Az istdllokban mind a
gravitacios szell6zés mind a szélszell6z€s, az oldalfalnyitds véltoztatdsaval szabdlyozhatd, ame-
lyet egy eresz alatti dlland6 oldalfalnyilds egészit ki (2. kép). A legtobb szakirodalmi ajanlds mi-
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nimum 75%-ban hatdrozza meg az oldalfalak nyitottsdgat a megfeleld természetes szell6zéshez
(Brouk és mtsai., 1999; Jones és Stallings, 1999).

2. kép: A tehénistall6 oldalfalanak manualis kinyitasa

Photograph 2: Opening dairy barn sidewall with manual handle operation

A természetes szellozésii istdllok eldnye, hogy a kiils6 levegdvel kozel azonos hOmérsék-
let és pdratartalom mellett, huzat- és csapadék elleni védelmet is biztositva, egyre javulo termelé-
si-eredmények elérését teszi lehetdvé (Bak és Pazsiczki, 2004), tovabba a gépi szell6zéshez ké-

=it —raa

Photograph 3: Feeding bunk of a naturally ventilated dairy barn at morning light
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A természetes szell6zésli 1stdlloknal a levegd szabad mozgasa azonban csak akkor kielégi-
t6, ha az elegendd bedramld levegdmennyiség az épiiletben felmelegedve a nyitott gerincen ti-
vozni tud (Bak, 2008). A gerincnyildson keresztiil a felszall6 meleg és nedves levegd helyébe
hideg levegd aramlik be oldalrdl, igy kozvetett hatdsként mozgatja a levegdt, amely cirkuldlni
kezd. Hazank klimatikus viszonyai kozott nagy 1égtér sziikséges, hogy a magas tetd a nydri me-
legben is szétoszlathassa a tehenek 4ltal termelt nagy pératartalmi meleg levegoét (Bak és mtsai.,
2007). Ez az oka annak, hogy egyre gyakoribbak a 4,2 m magassdgu oldalfalakkal késziil6 tehén-
istallok (1. dbra). A nagy tetdmagassag csokkenti a tetd hdsugdrzasabol szdrmazdé hot, amely
kedvezden alakitja nydri melegben a tehénkornyezet mikroklimdjat azzal, hogy nem engedi tul-
melegedni a tetd alatti leveg6t a tehenek magassagdban (2. dbra).

1. dbra: 4-generacios kotetlen szarvasmarha-istallé keresztmetszeti rajza

@ nyitott tetdgerinc

etetdat 3 42m

4m 5m " 475m 6m " 475m = 5m " 4m

Figure 1: 4-generation freestall dairy barn cross section

2. dbra: Homérséklet-eloszlas az istallo egy keresztmetszetében (Takdcs, 2003)

Figure 2: Temperature distribution in the cross section of a freestall dairy barn (Takdcs, 2003)
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Nagy probléma, hogy régebbi épitésii istalloink dltalaban kis 1égteriiek, nem eléggé nyi-
tottak, vagy nem természetes szelldzésilinek késziiltek, hiszen majd mindegyiket zdrt tetdgerinccel
épitették (Bak és Pazsiczki, 2004). Ezen istallok nem megfeleld komfortja els@sorban arra vezet-
hetd vissza, hogy épitésiik 1dején az atlagos laktacionkénti tejmennyiség tehenenként 5000-6000
liter koriil volt. Méra viszont a korszerll tartdsi €s takarmanyozasi technoldgidk lehetvé teszik a
8000-10000 literes laktacionkénti termelési szintet is, ami tovabbi hétermelést von maga utan.
Egy atlagos tejtermeld tehén esetén, ha napi 30 liter tejjel szdmolunk, a hétermelés — a
szarazondll6 allapothoz képest — 40%-kal novekszik (Takdcs, 2003). Nyari honapokban a napsu-
garzéas, — amelynek 80%-at a tehenek bor- és szorfeliilete elnyeli — akdr megdupldzhatja a tehén
altal leadott teljesitményt.

A régi istallok atalakitdskor a tetOgerincet a természetes ventilacié elérése érdekében ép-
pen ezért mindenképpen nyitotta kell tenni (Bak és mtsai., 2007). Az oldalfalak kinyitdsanal gon-
dolni kell a szeles id6szakokra is (Bak, 2008), ezért oda leggyakrabban mozgathat6 fliggonyoket
szerelnek fel. Ezekben az alacsony légterli istdlléban az ,,alagit-szell6zés” elve miatt nem eld-
nyo6s, ha minden oldal teljesen nyitott, mert a levegd igy csak megszorul a kis belmagassag ered-
ményeként. Ilyen esetekben a célszerli, ha a sz€lirdny feldli és az azzal ellentétes oldal van csak
nyitva (Jones és Stallings, 1999).

A legtobb szarvasmarha-istallondl nagy hoterhelést jelent a nyari napsiitésben felmelege-
do6 tetd, amely ellen tobb helyen eredményesen alkalmazzdk a nyéri hdségben, a tetd idészakos
locsoldsat, amely hot von el, igy az istallétérben tobb °C-kal is csokkenthetd a hodmérséklet (7Ta-
kdcs, 2003). Egyes telepeken a legmelegebb honapokban az istdllot fedé hulldmpala fehérre me-
szelésével védekeznek a tetd tulmelegedése ellen, amely igy fényvisszaverd hatdsa miatt javithat-
ja az istall6é klim4jat. Mindkét mddszer kényszermegoldds, amely ramutat a tetdszigetelés fontos-
sdgara.

Arnyékolas

A napsugdrzas az egyik legfontosabb hdstressz tényezd, mert ndveli a kdrnyezet €s a test
homérsékletét. A kozvetlen napsiitésnek kitett teriileteken emiatt, a tlizd naptdl valé drnyékolas a
legfontosabb. Az orszdg déli teriiletein, ha az uralkodo szé€lirdnyra merdlegesen tdjoljuk az istél-
16t, a hosszanti oldalakndl levd pihenShelyek arnyékoldsardl kiilon sziikséges gondoskodnunk.

Egy kifejlett tejel tehén 4 m’ arnyékos helyet igényel (Muller és mtsai., 1994; Orosz és
Latos, 2006). A 3,5 m™-nél kisebb drnyékos teriilet noveli a tdgy sériilésének kockdzatat, mivel a
tehenek a sziikségesnél kisebb helyen zstfolodnak Ossze (Elek, 2004). A jol felszerelt arnyékolo
legalabb 4,5-5,0 m* drnyékot biztosit tehenenként és 4 m magasan a padozat felett van felszerel-
ve, hogy a 1égmozgést ne korldtozza. Az 5 m*-nél nagyobb teriiletnek nincs szdmottevé elénye, a
tehenek ugyanis a nagyobb arnyékos teriileten is egy csoportban maradnak, mivel csoportban €16
allatfajrol van sz6 (4-5. kép).
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4. kép: Fabol késziilt mobil arnyékold, 5. kép: Tehenek arnyékol6 alatt, USA, Kalifornia
USA, Missouri
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Photgraph 4: Portable shade constructed Photograph 5: Cows under provided shade,
with wood, USA, Missouri USA, California

Kritikus jelentdségii az drnyékolds nyitott etetdtér esetében a teljes etetduton, mert noveli

a szédrazanyag-felvételt és a takarmdny mindségét is javitja (Buffington és mtsai., 1993;
Armstrong, 1994) és az itatok teljes feliiletén az ivoviz homérséklete és a tehén ’ivasi kedve’
szempontjabdl. A jaszol vagy az etetdasztal €s az istallo kozotti kozlekeddtér ideiglenes, de teljes
lefedése koriiltekintést igényel, mert amennyiben az igy kialakult *belmagassdg’ nem éri el a 4 m-
t, megrekedhet alatta a levegd (Orosz és Latos, 2006).
A fejéhazba, illetve az onnan kivezetd tdton, az eldvardban, valamint a kardm vagy kifut6 egy
részén kialakitott drnyék szintén jotékony hatdst (Bray és mtsai., 1993; Brouk és mtsai., 2004).
Nem ajanlott azonban a kardmok teljes lefedése, ha a kiils6 kardmokban a takarmény elérése kor-
latozott, mivel igy a tehenek inkdbb itt tartézkodnak majd, mintsem az épiiletben, ahol a takar-
mdny taldlhat6 (Elek, 2004).

A helyesen kialakitott drnyé€kolds hatdsdra tobb kisérletben is megfigyelték, hogy nem
csokkent a tehenek szdrazanyag-felvétele és termelése, a napon tartott dllomanyhoz képest
(Berman és mtsai., 1985). Egy vizsgalatban a kifut6t arnyékoltdk és megfigyelték, hogy a tehe-
nek testhOmérséklete és szivritmusa alacsonyabb volt, mint az drnyékolds nélkiili teheneké. Ezen
kiviil egy floridai kisérletben az arnyékolt tehenek tejtermelése 1,5 kg/nap/tehén értékekkel na-
gyobb volt, teljes arnyékolds esetében. Egyes szerzOk megéllapitottdk, hogy drnyékolds hatdsira
csokken a termékenyitési index .

Az arnyékolas kialakitasdra tobb megoldas kinédlkozik. Lehet dllandé épiileti elem, de az
1ddszakosan kifeszitett un. rasel hal6 is megfeleld, hiszen 80-85%-os drnyékoldst biztosit (Orosz
és Latos, 2006), kevésbé koltséges és gyakorlatilag nem gatolja a 1égmozgést (Armstrong, 1994;
Igono és mtsai., 1987). Ennek felhelyezésekor azt kell csupan figyelembe venni, hogy lehetdség
szerint egész nap drnyékot adjon (Elek, 2004).

Mesterséges szelloztetés

A szakszeriien tdjolt és tervezett kotetlen tehénistallok nagymértékii természetes szelld-
z€st biztositanak. Az esetek tobbségében azonban, a magas szintli tejtermelés eléréshez kiegészitd
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hiité rendszerek is sziikségesek (Brouk és mtsai., 1999). Régebbi épitésii istallokban, illetve olyan
esetekben, amikor a természetes szelldztetés vagy az arnyékolds nem hoz megfelelé eredményt,
mindenképpen gondoskodni kell mesterséges szell6zésrdl is. HOstressz idején a megnovelt 1€g-
dramldsnak ugyanis kedvezd élettani hatdsa van (Bak és mtsai., 2007). A 1égsebesség novekedé-
sével jelentdsen nd a szervezet hdleaddsa, és ez kiillondsen a kritikus hdmérséklet tillépése esetén
kedvezd. Kisérletek azt igazoltdk, hogy 30°C-os kornyezeti 1éghdmérséklet mellett, a tehenek
30%-kal tobb tejet adtak, amikor a 0,2 m/s-os légmozgast 2,5-3,5 m/s- ra novelték (Bak és
Pazsiczki, 2004). Ez az eljaras akar 1°C-kal is csokkentheti a testhdmérsékletet a ventilacid és
parasitas nélkiili dllapothoz képest. Magasabb légaram nem javasolt, mert huzatot okoz. Alacso-
nyabb légdram esetén a légcsere nem kielégito.

A ventildtorok alkalmazdsa els6sorban azokon a helyeken ajanlhatd, ahol a 1égmozgas
csekély. A 1égmozgds tekintetében kritikus teriilet a fejohdz elotti eldvarakozé (Wiersma és
Armstrong, 1983), mivel a tehenek ebben a ‘zart’ térben jelentés mennyiségii hot termelnek. A
nagy zsufoltsdg miatt, viszonylag alacsony kornyezeti homérséklet mellet is kialakulhat méar a
héstressz (Bak és Pazsiczki, 2004). A nagy zsufoltsag kovetkeztében hirtelen megnévekvd para-
tartalom €s a viszonylag hosszd vdrakozasi id6 miatt (dtlagosan 15-60 percet var egy tehén), mar
viszonylag alacsony kornyezeti hdmérséklet mellet is kialakulhat a hdstressz (Brouk és mtsai.,
2001). Ennek megel6zésére ezen a teriileten ventildtorokkal folyamatosan, még éjszaka is moz-
gatni kell a levegot (6. kép). Melegebb éghajlati orszagokban extrém koriilményekre tobb szel-
18ztetési eljarast dolgoztak ki és alkalmaznak. A déli teriileteken, ahol a hdmérséklet és a paratar-
talom is igen jelentds, a tejtermeld farmokon a mesterséges 1€garamlést biztosito ventildtorokat az
istallokban €s a kardmokban locsol6 kocsikkal kombindljak, hogy tobblethtitést érjenek el (Hahn
és mtsai., 1965; Buffington és mtsai., 1983). Hazdnkban, régebbi tipusu istdlldinkban a megfeleld
légmozgast legkdnnyebben ventilatorok alkalmazasaval érhetjiik el. Ma mér a modern termeldis-
tdllokban is, valamint az oldalrdl nyitott, tetdvel fedett kardmokban a természetes szell6zés ki-
egészitésére ventilatorokat telepitenek, melyek az drnyékos pihendhelyeken és az etetdasztal mel-
lett megteremtik a komfortot a kér6dzéshez és a takarmdnyfogyasztashoz (7-8. kép).

A megfeleld 1égmozgds szempontjdbol tobb szerzd szerint is (Igono és mtsai., 1987,
Strickland és mtsai., 1989; Turner és mtsai., 1992) meghatdroz6 a ventildtorok szama, elhelyezé-
se, teljesitménye, mérete, dolésszoge (9. kép). A szakirodalomban tobbfajta javaslatot taldlhatunk
a ventilatorok elhelyezésére. Wiersma és Armstrong (1983) nagy atmérdjui ventildtorokat (1,25
m) helyezett el a tehenek fo6lott 30 fokos ddlésszoggel. Kis lyukatmérdjli szorofejeket is mitkod-
tettek a rendszerben. Az elévaréban alkalmazott permetezés és a ventildtorok hatdsara a tehenek
testhdmérséklete 2°C-kal alacsonyabb volt, a tejtermelés pedig atlagosan 0,8 kg-mal emelkedett.
A miikodtetés koltségén feliil a beruhdzds egy nydr alatt megtériilt. Hazai koriilmények kozott az
is eredményként értékelhetd, ha a tejtermelés-csokkenést mérsékli a rendszer (Orosz és Latos,
2006).
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6. kép: A fejo-elévarakozoba telepitett ventilatorok, USA, Georgia
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Photograph 6: Fanning station in milking parlour holding pen, USA, Georgia

7-8. kép: Tehénistallok mesterséges szelloztetése ventilatorokkal — Dézsa Mg. Zrt., Tass
(balra) és Mg. Zrt., Fabiansebestyén (jobbra)
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Photograph 7-8: Mechanical ventilation in freestall dairy barns with fans — Dozsa Mg. Zrt., Tass
(left) és Mg. Zrt., Fabidnsebestyén (right)
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Photograph 9: Positioning of fans in a semi-extensive dairy farm, USA, Minnesota

A tehenek hiitése vizpermettel (tehénnedvesités)

Az istalloklima optimdlissa tételének az egyik megolddsa az adiabatikus hiités, amely
modszerének 1ényege, hogy szordfejjel benedvesitik a tehén hatat, majd ventildtorral segitik a viz
elpdrolgasat. Az elpédrolgd viz hot von el a tehén testfeliiletérdl, igy mérsékli a hdstressz kedve-
zotlen allatjolléti hatasait (Bak, 2008). A borfeliilet tehat a levegd nedves homérsékletét veszi fel,
ami — a relativ nedvességtartalomtol fiiggd mértékben — jelentdsen alacsonyabb értékii. A perme-
tezés feladata igy elsé sorban nem a kornyezeti hdmérséklet csokkentése, hanem a tehén szérének
nedvesitése, ahonnan a viz elpdrolog, és hdt von el. Ezt a mddszert szarvasmarhdk esetében kiter-
jedten és eredményesen alkalmazzdk (Bak és Pazsiczki, 2004). A tehénnedvesités hatékonysagat
fokozza, ha megfeleld természetes, illetve mesterséges szell6zéssel kombindljuk (Turner és
mtsai., 1992; Bak és Pazsiczki, 2008).

A tehenek hiitését elsé sorban olyan helyeken kell megoldani, ahol legnagyobb a hdstressz
(legmagasabb a HPI index), azutdn ott, ahol azt akarjuk, hogy a tehenek a legtobb idét toltsenek,
végiil ott hiitsiink, ahol a tehenek ténylegesen a legtobb idét toltik (Bak és Pazsiczki, 2004).

A pihendtérben vagy a jaszlak folott elhelyezett kodképzd szordfejekkel (10-11. kép) vég-
zett vizsgdlatok termelésndvekedésrdl szdmoltak be (Lin és mtsai., 1997), ugyanakkor a tehenek
szarazanyag-felvétele dltaldban nem valtozott. A kodképzd széréfejeket a jaszlak mogott, kb. a
talajtol 3,0-3,5 méter magassagban javasolt beépiteni tigy, hogy a kidramlé viz a tehenekre kertil-
jon (Strickland és mtsai., 1989; Means és mtsai., 1992; Turner és mtsai., 1992).
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10. kép: Esozteto berendezéssel hiitott tejelo tehenek, USA, Kalifornia

Photograph 10: Cows being cooled by the soaker system in a dairy farm, USA, California

11. kép: Kodképzo szorofejek az etetoasztal folott elhelyezve, USA, Minnesota

Photograph 11: Sprinkler systems ver the feed bunk USA, Minnesota

A ventilacioval egybekotott nedvesitést oda célszerli beépiteni, ahol szeretnénk, hogy a
tehenek tobb idot toltsenek (Elek, 2004). Ezek a helyek elsOsorban az etetdut és az itatok kornyé-
ke. A jaszol vagy az etetéasztal folott alkalmazott permetezd és ventilacids rendszer egyiittes
miukodtetése hatdsdra a tehenek szivesebben és hosszabban esznek (/2. kép). A permetezdk akkor
vannak helyesen bedllitva, ha a teheneknek csak a hatuk lesz nedves, az oldaluk és kiillonoskép-
pen a toégylik nem (Brown és mtsai., 1974; Strickland és mtsai., 1989). A ventilatorokat ugy kell
elhelyezni, hogy két ventilator kozott a tdvolsdg ne legyen nagyobb az atmérdjiik tizszeresénél
(12. kép).
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12. kép: Természetes szellozésii tehénistallé ventilatorok és permetezok kombinacigjaval
felszerelve az etetéasztal folott

Photograph 12: Naturally ventilated dairy barn with mixing fans and evaporative cooling sys-
tems over the feed bunk

A permetezd fuvokak kiilondlléan is beépithetdek min. 3,0 méter magassagban, de a leg-
célszerlibb, ha a ventildtorokra vannak raépitve (Igono és mtsai., 2001; Hillman és mtsai., 2001).
Igy a permetezd egyfajta kodképzoként miikodik, benedvesitve a tehén szorét. A ventilacié és
arnyékolds nélkiili permetezés hatékonysaga kicsi (Flamenbaum és mtsai., 1986; Brouk és mtsai.,
2003), sOt a paratartalom emelésével egyfajta fiilledtségérzést okoz, ezért a permetezést minden

esetben drnyékolassal kombindlva alkalmazzdk a tejtermeld telepeken (/3. kép).

13. kép: Tehenek déli pihendhelyen egy intenziv tejtermeloé tehenészetben, USA, Arizona

'

Photograph 13: Cows in their resting place at midday heat in an intensive dairy farm, USA, Ari-
zona
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A zsufoltsdg szempontjabol kritikus teriilet a fej0hézi el és utdvard (Means és mtsai.,
1992; Bray és mtsai., 1994). Ezeken a helyeken felvaltva mikodik a két rendszer, el0szor az
esOztetés 2-3 percig, majd a ventildtorok indulnak be és miikodnek 10-12 percig, ami 4ltal a tehe-
nek eldszor “megdznak’, majd a 1égmozgds elpdrologtatja a nedvességet a tehén testfeliiletérol,
hiitve azt (/4. kép). A szabdlyozé rendszer lehet manudlis, vagy ki-be kapcsoldval ellatott szele-
pes, tovabbd idékapcsolds, automatikus.

A fejés utani idészakban a hiités meghosszabbitdsa céljabdl a fejohazbol kivezetd kozle-
keddtton is ajanlott *zuhonyozdkat’ alkalmazni (Roussel és Beatty, 1970; Hillman és mtsai.,
2001; Bak és Pazsiczki, 2008). Ezeknek a berendezéseknek az a feladata, hogy nedvesitse a tehén
hatat és oldalat. A jol beallitott rendszerben — ahogy maér utaltunk rd — ugyanis nem éri nedvesség
a togyet és a tOgybimbokat, igy nem csokkenti a fejés utdni tédgykezelés hatékonysdgat. Ez a
modszer, az iddjarasi koriilményektdl fiiggden, a hiitési idoszak hosszat 15-25 perccel noveli meg
(Orosz és Latos, 2006). Az ilyen médon “hiitott’ tehenek nagyobb kedvvel mennek vissza a he-
lyiikre és hosszabb ideig esznek a fejés utdn, kevesebb hajlandésdgot mutatnak a lefekvésre.

Egyes tapasztalatok szerint (Bak és Pazsiczki, 2004) a ventilatoros permetezé hités éjsza-
kai alkalmazasa is indokolt lehet, mivel a héség hatdsaként a hé akkumulédlédik a tehén szerveze-
tében (Brouk és mtsai., 2003).

14. kép: A hatékony tehénnedvesités feltétele, hogy a szorofejekbdl kiaramlo vizpermet a
tehén borfeliiletét is érje — tejtermelo6 tehenészet, Ausztralia, Queensland

Photograph 14: During effective evaporative cooling sprinklers wet the cow’s hair coats to the
skin — dairy farm, Australia, Queensland
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Osszegzés

A leirtak alapjan megéllapithatd, hogy a hostressz elleni hatékony tartdstechnoldgiai vé-
dekezésnek két {6 1épése van a tejtermeld tehenészetekben.

ElGszor, az istdllo épiiletének szakszerii tervezésével és megépitésével maximadlis termé-
szetes 1égaramlast és a kritikus helyeken a kozvetlen napsugarzastdl valo védelmet kell biztosita-
ni a tehenek szdmara. Fontos Osszetevdi a tervezési folyamatnak az istdlld tajolasa, méretezése,
az oldalfalak magassdga és nyitottsdga, a tetdgerinc nyilds mérete és a szélarnyékos teriiletek
biztositdsa. Hazai viszonyaink kozott, az extra tetdmagassdg csokkenti a tetd hdsugarzdsabol
szarmazé plusz hot, amely kedvezden érintheti nyari melegben az alatta tart6zkodé teheneket
azzal, hogy nem engedi tilmelegedni a tetd alatti levegot, a tehenek magassagaban.

Masodik 1épésként emlithetjiik az arnyékolast a kdzvetlen napsugdrzasnak kitett helyeken,
illetve a mesterséges szell0zést és tehénnedvesitést biztosito ventildtorok és kodképzd berendezé-
sek telepitését.

Kutatasok bizonyitottdk azt is, hogy a ventildlds nélkiili tehénnedvesités kevésbé haté-
kony hdstressz-mérséklési modszer, mint a ventildlds €s a tehénnedvesités egyiittesen.

Hazai és kiilfoldi tapasztalatok alapjan az drnyékolds és a mesterséges 1égmozgéds kombi-
ndcidjat alkalmazo pardsité berendezés a tehenek hiitésének leghatékonyabb mddszere.

Irodalomjegyzék

Armstrong, D.V. (1994): Heat stress interaction with shade and cooling. J. Dairy Sci., 77: 2044-2050.

Bak J. (2008): Klimatikus szempontok a tehénistallok kialakitasahoz.
http://www.agronaplo.hu/szakfolyoirat/2008/03/tartastechnologia/2987

Bak J., Pazsiczki I. (2004): Szarvasmarha istallok természetes szellztetése. FVM Mez0gazdasagi
Gépesitési Intézet, Szaktandcsadasi fiizetek, Godollo. 27.

Bak J., Barkoczi T., Fenyvesi L., Pazsiczki 1. (2007): Tehénistallok tartdstechnoldgiai korszertisi-
tésének kovetelményei. Mezbgazdasagi gépesitési tanulmdanyok.
http://www.fvmmi.hu/file/document/kut/792_tehenistallo.pdf

Bak J., Pazsiczki 1. (2008): Tehénnedvesitéses hdstresszmérséklés, modszerek, hatékonysag.
Animal Welfare, Etol6gia és Tartastechnolégia, 4: 69-77.

Berman, A., Folman, Y., Kaim, M., Mamen, M., Herz, Z., Wolfenson, D., Arieli, A., Graber, Y.
(1985): Upper critical temperature and forced ventilation effects for high-yielding dairy
cattle in a subtropical climate. J. Dairy Sci., 68: 1488-1495.

Bernabucci, U., Lacetera, N., Baumgard, L.H., Rhoads, R.P., Ronchi, B., Nardone, A. (2010):
Metabolic and hormonal acclimation to heat stress in domesticated ruminants. Anim. Res.,
4:1167-1183.

Bray, D.R., Bucklin, R.A., Montoya R., Gresig A. (1994): Cooling methods for dairy housing in
the southeastern United States. Trans. ASAE, St. Joseph, MI, 4494-4501.

Brouk, M.J., Harner, J.P., Smith, J.F. (2003): Effectiveness of cow cooling strategies under
different environmental conditions. Proc. 6th Western Dairy Management Conference,
Reno, 141-153.

Brouk, M.J., Smith, J.F., Harner, J.P. (2001): Efficiency of modified evaporative cooling in
Midwest dairy freestall barns. In: Livestock and Environment VI: Proceedings of the 6th
International Symposium May 21-23. ASAE, Louisville, KY. 412-418.



173

Kovdcs és Kovdacs / AWETH Vol 8. 2. (2012)

Brown, W.H., Fuquay, J.W., McGee W.H., Iyengar, S.S. (1974): Evaporative cooling for Missis-
sippi dairy cows. Trans. ASAE, 17: 513-515.

Buffington, D.E., Collier, R.J., Canton, G.H. (1983): Shade management systems to reduce heat
stress in hot, humid climates. Trans. ASAE, 26: 1798-1802.

Chatterjee, A., Thirumeignanam, D., Singh, A.K. (2012): Heat stress in dairy: heat stress takes
toll on dairy animal. http://en.engormix.com/MA-dairy-cattle/management/articles/heat-
stressin-dairy-t2165/124-p0.htm

Elek P (2004): Hogyan csokkenthetjiik a hostressz kartételét?
http://www.agraroldal.hu/szarvasmarha.html

Flamenbaum, 1., Wolfenson, D., Mamen, M., Berman, A. (1986): Cooling dairy cattle by a
combination of sprinkling and forced ventilation and its implementation in the shelter
system. J. Dairy Sci., 69: 3140-3147.

Gergdcz, Z. (2009): A Tejeld tehenek kondiciovaltozdsanak, tejtermelésének és termékenységé-
nek Osszefiiggései. PhD értekezés. Nyugat-Magyarorszagi Egyetem, Mezdgazdasag- és
Elelmiszertudomanyi Kar, Allattudomanyi Intézet, Mosonmagyarévar. 168.

Hahn, L., Johnson, H.D., Shanklin, M., Kibler, H.H. (1965): Inspired-air cooling for lactating
dairy cows in a hot environment. Trans. ASAE, 8: 332-334 and 337.

Hillman, P.E., Gebremedhin, K.G., Parkhurst, A., Fquay, J. Willard, S. (2001): Evaporative and
convective cooling of cows in a hot and humid environment. In: Livestock and
Environment VI: Proceedings of the 6th International Symposium May 21-23. ASAE,
Louisville, KY. 343-350.

Igono, M.O., Johnson, H.D., Stevens, B.J., Krause G.F., Shanklin, M.D. (1987): Physiological,
productive, and economic benefits of shade spray and fan systems versus shade for Hol-
stein cows during summer heat. J. Dairy Sci., 70: 1069- 1079.

Jones, G.M., Stallings, C.C. (1999): Reducing heat stress for dairy cattle. Virg. Coop. Ext., 404-
200. http://hydrofun.net/pdf/dairy_misting.pdf

Lin, J.C., Moss, B.R., Koon, J.L., Flood, C.A., Rowe, S., Martin, J., Brady, R., Degraves, B.,
Smith, R.C. (1997): Effect of sprinkling over the feed area and misting free stalls on milk
production. Prof. Anim. Scientist, 14: 102-107.

Means, S.L., Bucklin, R.A., Nordstedt, R.A., Beede, D.K., Bray, D.R., Wilcox, J.C., Sanchez, W.K.
(1992): Water application rates for a sprinkler and fan dairy cooling system in hothumid
climates. Appl. Eng. Agric. 8: 375-379.

Morse, D., DeLorenzo, M.A., Wilcox, C.J., Collier, R.J., Natzke, R.P. Bray, D.R. (1988): Climatic
effects on occurrence of clinical mastitis. J. Dairy Sci., 71: 848-853.

Muller, C.J.C., Botha, J.A., Smith, W.A. (1994): Effects of shade on various parameters of
Friesian cows in a Mediterranean climate in South Africa. 1. Feed and water intake, milk
production and milk composition. S. Afr. J. Anim. Sci., 24: 49-55.

Orosz Sz., Latos, S. (2006): A hostressz hatésa tejeld szarvasmarhdaban. Holstein Magazin, 14: 43-49.

Pazsiczki 1. (2005): Allatj6llét a miiszaki gyakorlatban. Animal welfare, etoldgia és tartdstechno-
16gia, 3: 208-216.

Putney, D.J., Drost, M., Thatcher, W.W. (1989): Influence of summer heat stress on pregnancy
rates of lactating dairy cattle following embryo transfer or artificial insemination.
Theriogenology, 31: 765-778.

Rabi Zs. (2008): A héstressz csokkentésének lehetoségei I. www.eu-info.huw/pure_txt_hirek.asp ?id=11946

Rensis, F., Scaramuzzi, R.J. (2003): Heat stress and seasonal effects on reproduction in the dairy
cow — a review Theriogenology, 60: 1139-1151.




174

Kovdcs és Kovdacs / AWETH Vol 8. 2. (2012)

Roussel, J.D., Beatty, J.F. (1970): Influence of zone cooling on performance of cows lactating
during stressful summer conditions. J. Dairy Sci., 53: 1085-1088.

Sartori, R., Rosa, G.J., Wiltbank, M.C. (2002): Ovarian structures and circulating steroids in
heifers and lactating cows in summer and lactating and dry cows in winter. J. Dairy Sci.,
85: 2813-2822.

Schiitz, K.E., Rogers, A.R., Poulouin, Y.A., Cox, N.R., Tucker, C.B. (2010): The amount of shade
influences the behavior and physiology of dairy cattle. J Dairy Sci., 93: 125-33.

Smith, J., Harner, J., Dunham, D., Stevenson, J., Shirley, J., Stokka, G., Meyer, M. (2000):
Coping with summer weather: Dairy management strategies to control heat stress. Kansas
State University. http://www .ksre.ksu.edu/library/lvstk2/mf2319.pdf

Strickland, J.T., Bucklin, R.A., Nordstedt, R.A., Beede, D.K., Bray, D.R. (1989): Sprinkler and fan
cooling systems for dairy cows in hot, humid climates. Appl. Eng. Agric., 5: 231-326.

Takdcs D. (2003): Istallo klimatechnikai vizsgdlata. Budapesti Miiszaki és Gazdasdgtudoményi
Egyetem, Aramldstani Tanszék. http://www.mm.bme.hu/~takacs/tudomany/istallo.pdf

Turner, L.W., Chastain, J.P., Hemken, R.W., Gates, R.S., Crist, W.L. (1992): Reducing heat stress
in dairy cows through sprinkler and fan cooling. Appl. Eng. Agric., 8: 251-256.

Tyson, J.T., Graves, R.E., McFarland, D.F. (1998): Tunnel ventilation for dairy tie stall barns.
Northeast Regional Agricultural Engineering Service publication 120.

Wiersma, F., Armstrong, D.V. (1983): Cooling Dairy Cattle in the Holding Pen. ASAE, St.
Joseph, MI. 4483-4507,




Animal welfare, etologia és tartastechnologia

i il

http://www.dninialweliare.szie.hu

Animal welfare, ethology and housing systems

Volume 8 Issue 2

Godollo
2012



175

M. A. Ibrahim et al. /AWETH Vol 8. 2. (2012)

GENETIC PARAMETERS FOR BUFFALO MILK YIELD AND MILK
QUALITY TRAITS
USING ANIMAL MODEL

M. A. Ibrahim’, A.S. Khattabz, Set El- Habaeib, S, Awad3 , J. T6zsér

' Animal Production Department, Faculty of Agriculture, Mansoura University, Egypt,
?Animal Production Department, Faculty of Agriculture, Tanta University, Egypt,
? Animal production Research, Ministry of Agric, Dokki, Cairo, Egypt and
“Institute of Animal Husbandry, Szent Istvan University, H-2103 G6dolld, Pater K. u. 1.,
Hungary

Abstract

A total of 365 normal first lactation records of Egyptian buffaloes, kept at Mehalet Mousa Farm,
belonging to the Animal Production Research Institute, Ministry of Agriculture, Dokki Cairo,
Egypt, during the period from 2001 to 2006 were used. Data were analyzed by using Statistical
Analysis System (SAS) to study the fixed effects of month and year of calving and random effect
of sire on milk yield (MY), lactation period (LP), fat yield (FY), protein yield (PY) and somatic
cell count (SCC). In addition, genetic parameters (i.e., heritability, genetic correlation and
phenotypic correlation) among different traits studied were analysed by using Multi Trait Animal
model (MTAM). Means for MY, LP, FY, PY, and SCC were 1536 kg, 198.84 d, 147.67 kg,
81.21 kg and 156.21, respectively. Month and year of calving of had a significant effect on MY,
LP, FY and PY, while month of calving had no significant effect on SCC. Sire of the heifers had
a significant effect on all traits studied, expect the effect of sire on SCC. Heritability estimates
(xSE) for MY, LP, FY, PY and SCC were 0.40+ 0.07, 0.30 £ 0.06, 0.19 £ 0.04, 0.22 £ 0.05 and
0.05% 0.09, respectively. Estimates of genetic correlations (ry) between milk traits (i.e., MY, LP,
FY and PY), were positive and highly significant and ranged from 0.18 (0.10) to 0.75 (0.07),
while the genetic correlation between SCC and all milk traits were negative and ranged from —
0.18 (0.10) to — 0.40 (0.21). Phenotypic correlations (r,) among all traits studied are in the same
direction of genetic correlations.

Key words: genetic parameters, milk, yield, milk composition, buffaloes
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Introduction

A total number of cows and Buffaloes in Egypt are 8,546,957 heads, according to the
Annual Statistics, Animal Production Sector, Ministry of Agriculture and Land Reclamation
(IFCN, 2011). Number of cows (Native cows, European cows and their crosses) is 4,72872 heads
and Egyptian buffaloes is 3,818236 heads which represents 46 % of the total population of dairy
animals. Egypt rank 5™ in the world and has the largest buffalo herd outside Asia, since it comes
to Egypt from Asia centuries ago. Egyptian buffaloes can be considered the main dairy animals in
Egypt. They contribute more than 47 % of national milk production. There has not been national
selection program for buffaloes. Therefore a high genetic variability among animals would be
expected. Selection for multiple traits such as milk yield, lactation period and somatic cell counts
would result in improving milk quality compared with single — trait selection for milk yield (Van
Vieck, 1978).

Somatic cell count (SCC) is a good indicator of milk quality and cow health; high SCC
are associated with a reduction in milk yield and an increase in the incidence of subclinical
mastitis in cattle (Castillo- Juarez et al., 2002). In addition, Ceron — Munoz et al. (2002) reported
that high levels of SCC cause reductions in lactose, fat, casein, calcium and potassium in milk
and thus reduce the quantity and quality of cheese produced.

The improvement through selection of traits associated with milk quality and milk yield
for milking buffaloes is dependent on the availability of reliable genetic parameters estimates is
determined by many factors such as the quantity and quality of information (records and
pedigree), the statistical model applied, and the method of covatiance estimation. The
implementation of a multiple — trait model allows the incorporation of all information available
from an animal and hence, increasing the accuracy of genetic parameters estimates (Asplicueta-
Borquis et al., 2010).

The objective of the present study was to estimate phenotypic and genetic parameters for
milk yield, lactation period, fat yield, protein yield and somatic cell count on a herd of Egyptian
buffaloes.

Material and methods

Data in the present study were obtained from first lactation records of Egyptian buffaloes
kept at Mehallet Mousa Farm, belonging to Animal Production Research Institute, Ministry of
Agriculture, Dokki, Cairo, Egypt. They comprised 365 normal first lactation records during the
period from 2001 to 2006. All abnormal records without pedigree, breeding dates and cow
affected by diseases such as mastitis and under troubles or reproductive disorders were excluded
and represented 1.5 % of the total am\animals. Animals were mainly grazed on Egyptian clover
(Trifolium alexandrinum) berseem during December to May. They were fed on concentrate
mixture along with rice straw and limited amount of clover hay when available during the rest of
the year. Cows were hand milked twice daily (at 7 am and 4 pm). Bulls were evaluated for semen
characteristics. Cows were naturally mated until 2002 and artificially insemination after that.
Assignment of sires to cows was at random. Heifers were served for the first time when they
reached 24 month or 350 Kg. Genetic analysis include 34 sires which had more than 5 daughter.
Traits studied were milk traits total milk yield (MY), lactation period (LP), fat yield (FY), protein
yield (PY) and somatic cell count (SCC). Milk yield were recorded daily and both fat and protein
percents are estimated weekly in laboratory by using system of Milko—Scan 130 series, type
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10900. Maintained at International Livestock Management Training Center (ILMTC) related to
Animal Production Research Institute (APRI), this set have special program to estimate milk
composition (fat and protein).

Preliminarily analysis of data were made by using Statistical Analysis System (SAS)
version 8.2 for Windows were used to study the fixed effects of month and year of calving and
sire as a random effect on MY, LP, FY, PY and SCC. In addition, all traits studied analyzed by
using multiple trait derivate — Free Restricted Maximum Likelihood (MTDFREML) according to
Boldman et al. (1995). The model included the fixed effects of month and year of calving and
animals and errors are random effects. Estimates of heritability, genetic correlations, phenotypic
correlation are estimated from Multi Trait Animal model (MTAM) according to Boldman et al.
(1995).

Results and discussion
Unadjusted means

Means, standard deviations (SD) and coefficient of variation (CV%) for different traits
studied are presented in Table 1. Means of MY and LP were 1536 kg and 198.84 d, respectively
(Table I). The present mean of MY was higher than those reported by El-Arian et al. (2001)
(1270425 kg) and Khattab et al. (2010)(1591 kg) working on another sets of Egyptian buffaloes.
While, the present mean was lower than those found by Badran et al. (2002) (2256 kg) working on
another herd of Egyptian buffaloes. The present mean of LP was lower than those found by El-Arian
et al. (2001) (312%5) and Badran et al. (2002)(260.7 - 367.4) for Egyptian buffaloes. While, the
present mean of MY was lower than that reported by Aspilceta- Borquis et al. (2010) working on
Murrah buffaloes in Brazil, found that the average milk yield was 1814 kg. Overall means of fat
yield and protein yield were 147.67 kg and 81.21 kg, respectively (Table 1). The present means
are higher than those reported by Tonhati et al. (2011) (90.1 and 56.9 kg, respectively) Rosati
and Van Vleck (2002)(197 d). The present mean of somatic cell count (156.21) was lower than
that found by Aspilcuta — Borquis et al. (2010) (491.3) on Murrah buffaloes in Brazil. Friesian
cows in Egypt.

The coefficient of variability (CV %) ranged from 33.40 to 89.94 (Table I). The large CV % for
fat yield, protein yield and somatic cell count, reflect the great variation between individuals in
important productive traits. The different between the present means and those reported on other studied
for buffaloes could be due to, the herds were raised under different climatic and managerial conditions,
different herds could possibly be genetic and phenotypic different from other and different methods and
models of analysis were used.
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Table 1: Means, standard deviations (SD) and coefficient of variation (CV %) for milk yield
(MY), lactation period (LP), fat yield (FY), protein yield (PY) and somatic cell count (SCC)

of Egyptian buffaloes
Traits Mean SD CV%
Milk yield, (MY) kg 1536 629 40.95
Lactation period, (LP) d 198.64 66.35 33.40
Fat yield, (FY) kg 147.67 72.80 49.30
Protein Yield, (PY) kg 81.21 41.84 51.52
Somatic cell counts (107 156.21 140.50 89.94

Non genetic factors

Month of calving had a significant effect on MY, LP, FY and PY, while had no
significant effect on SCC (P < 0.05 or 0.01, Table 2). The higher MY, FY, PY and LP in winter
season may be due to available green fodder and good weather. Similar results are reported by
many authors working on different breeds of buffaloes in different countries (Kawthar Mourad et
al. 1991, and Khan et al. 2007).

Year of calving had a significant effect on MY, LP, FY, and PY and SCC (P < 0.01,
Table 2). These results are agree well with the findings on Egyptian buffaloes are reported by
Kawthar Mourad et al. (1991), Badran et al. (2002) Khattab et al, (2003), Khan et al. (2007) and
Kawther Mourd and Khattab (2009), found that year of calving have a significant influence (P <
0.01) on milk traits. The present results show that there is no specific trend for the effect of year of
calving on milk traits. The effect of year of calving may be due to changes in production from year to
another can be attributed to changes in herd size, age of animals, improved management practices
introduced from year to another and phenotypic trend.

Table 2: Least squares analysis of variance for factors affecting milk yield (MY), lactation
period (LP), fat yield (FY), protein yield (PY) and somatic cell count (SCC) for Egyptian

buffaloes
S.0.V. d.f. F- Values
MY LP FY PY SSC
kk kk kk sk ns
B. Sires 33 4.77 4.78 2.22 2.94 0.67
ksk skek k ES ns
B. Month 11 2.79 5.88 1.92 2.15 0.92
kk kk kk sksk sksk
B. Years 5 23.98 33.39 38.94 22.55 4.14
Reminder, M.S 315 367668 3397 66.96 14.53 510985

*P < 0.05and ** P <0.01
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Random effect

Sire of the heifers had a significant effect on MY, LP, FY and PY, while had no
significant effect on SCC (P < 0.01, Table 2). The present results are in agreement with those
reported by different authors working on different breeds of buffaloes (i.e,. Kawthar Mourad et
al., 1991; Khattab and Mourad, 1992; Badran et al. 2002; Rosati and Van Vleck, 2002; Khattab
et al. 2003; Kawthar Mourad and Khattab, 2009 ; Abdel — Salam et al. 2010; Aspilcueta —
Borgquis et al, 2010 and Fooda et al., 2010). The present results indicated the possibility of
genetic improvement of milk yield and it is composition through selection of sires.

Genetic parameters

Estimates of heritability for MY, LP, FY, PY and SCC by using Multi trait Animal Model
(MTAM) are presented in Table 3. Heritability estimate for MY was 0.40+ 0.07 (Table 3). The
h?value of MY was moderate and in the same time it is similar to that obtained by using animal
model, Khattab et al. (2003)(0.43) and higher than those reported by Seno et al (2010) (0.20)
Tonhati et al. (2000) (0.22) in Murrah buffaloes.

Heritability estimates for lactation period (LP) was 0.30+£0.06 (Table 3). The present
estimates for LP from multi trait animal model was higher than that found by Khattab et al.
(2003)(0.14) using multi trait animal model on another set of that herd.

Heritability estimates for FY and PY were 0.19+£0.04 and 0.22 + 0.05, respectively (Table
3). Similar results are reported by Tonhati et al. (2000) with Murrah buffaloes in Brazil, found
that h? estimates for FY and PY were 0.21 and 0.26, respectively. Aspilcueta-Borquis et al.
(2010) estimated genetic parameters for fat (FY305), protein (PY305) by using Bayesian
methodology. The posterior means of heritability distributions for FY305 and PY305 were 0.23
and 0.33, respectively. Milk yield and milk components have enough genetic variation for
selection purposes. While, Rosati and Van Vleck (2002) working with Italian buffaloes and
applying the REML method, reported lower heritability estimates for FY and PY, with values of
0.11 and 0.14, respectively.

In addition, the present estimate of heritability for MY, FY and PY are higher than those
reported by Manal El- Bramony et al. (2010) working on other set of Egyptian buffaloes, found
heritability estimates for MY, FY and PY were 0.18, 0.16 and 0.13, respectively.

The moderate h” estimates for MY, LP, FY and PY suggested that efforts could be made to bring
about improvement in those important economic traits through individual selection as well as
better management practices. On other words, the genetic improvement in milk production and it

is composition can be achieved through selection breeding program.

Table 3: Estimates of heritability (hz) with standard errors (SE), genetic correlations with
standard errors (SE) and phenotypic correlations among different traits studied

Traits MY LP FY PY SCC
MY 0.40+0.07 0.73 0.64 0.63 -0.01
LP 0.75+ 0.07 0.30+0.06 0.42 0.32 -0.01
FY 0.18+0.10 0.30+0.10 0.19+0.04 0.89 -0.02
PY 0.30+0.17 0.27+0.10 0.80+0.1 0.22+0.05 -0.12

SCC -0.27+0.10 -0.18+0.10 -0.20+0.10 -0.40+0.21 0.05+0.09
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Estimate of heritability for SCC was 0.05+£0.09 (Table 3). Low heritability estimate for
SCC indicate that this trait is affected mainly by environmental factors such as improvement of
feeding, management and milking the cow three times per day. The present h* estimate of SCC is
lower than those reported by several investigators (Mrode et al., 1998; Koivula et al., 2005; El-
Arian and El-Awady, 2008 and. Aspilcueta-Borquis et al., 2010) which ranged from 0.15 to 0.26.

In general, it is observed that heritability estimates for all milk traits were moderate
expect for SCC and this may be allowed to improve them through selection and improving
environmental.

Genetic correlation between milk yield (MY) and lactation period (LP) was positive and
high (0.75 £ 0.07, Table 3). The present results indicating that high yielding buffaloes are also
having the longer LP. This correlation suggests that selection for higher yielding cows would
cause a correlated increase in their lactation period. Khattab and Mourad (1992) and El — Arian
et al. (2001) arrived at the same conclusion.

Genetic correlation between milk yield (MY) and fat yield and protein yield were positive
and being 0.18+0.10 and 0.30+0.17, respectively (7able 3). Estimates of genetic correlations
between milk yield and milk composition are similar to those that can be found in the literature
for dairy cattle. Large estimates for genetic correlations between milk, fat and protein yields are
commonly reported for dairy cattle (Rosati and Van Vleck, 2002; Aspilcueta-Borquis et al. 2010).
The present results indicated that milk yield could be used as a good indicator for the genetic
values of the other milk traits (FY and PY). Also, the present results indicated that the higher
productive cows were lactating for longer time and selection for higher milk yield brings
correlated response for lactation period.

Negative genetic correlations between SCC and milk traits which ranged from -0.18 to -
0.40 (Table 3). Similar results are reported by El — Awady (2009) found that genetic correlation
between milk yield and SCC was - 0.35. The present results indicated that selection for milk yield
and milk composition will decrease somatic cell counts, which indicate the health of udder. Also,
Aspilcueta- Borquis et al. (2010) with Murrah buffaloes in Brazil, reported that the genetic
correlation estimates ranged from -0.13 (between % P and SCS) to 0.94 (between MY305 and
PY305). Milk yield, milk components, and milk somatic cells counts have enough genetic
variation for selection purposes. The genetic correlation estimates suggest that milk components
and milk somatic cell counts would be only slightly affected if increasing milk yield were the
selection goal. Selecting to increase FY305 or PY305 will also increase MY305, % P, and % F.

Given the correlation values, there may be an opportunity to include FY or PY as a
selection criterion to simultaneously increase milk yield and components, because FY and PY are
favorably correlated with MY. Phenotypic correlations among different traits studied are similar
to genetic correlation (Table 3).

It is observed that selection for high milk yield will be associated with genetic
improvement in milk composition and decrease somatic cell counts. On other words, selection
program to improve milk yield is expected to result in a favorable response in other milk yield
traits without a negative effect on udder health for the Egyptian buffaloes.
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Osszefoglalé

Az alpakdk (Vicuna Pacos) Dél-Amerikdbdl szarmaznak, ahol foként gyapjijukért tartjadk oket.
Napjainkban a vildgon szinte mindenhol taldlhatunk alpakét, Afrikdban, Azsidban, Eurépaban.
Magyarorszagon is egyre tobb tenyésztd kapcsolddik be a tenyésztésiikbe.

Meghatédroz6 szerepe van az dllategészségiigynek a szaporasag €s gyapjutermelés szinvonaldban.
Ezek az allatok alapvetden ellendlldak a betegségekkel szemben, mégis fontos megismerni
milyen betegségekre érzékenyek, mely viselkedés utal rd, hogy beteg az éllat és azonnali
allatorvosi segitségre van sziiksége. Igy megelézhetjiik hogy mds 4llatok is elkapjak a fertézést
€s csokkenthetjiik a veszteségeket.

Az aldbbiakban néhdny olyan betegség olvashatd, mely kér6dz6 éllatok esetében nagy
egészségligyi kockazattal jar, és az alpakak is fertézodhetnek vele.

Kulesszavak: alpaka, virus, betegségek, allategészségiigy, fert6zés

Major infectious diseases of alpacas
Abstract

Alpaca (Vicugna pacos) is a domesticated species of South American camelid. Native americans
keep them because of fine wool. Many people breed alpacas all round in the world. In Hungary
also can be find some breeders too, and number of the farms is growing up.
Fortunately, alpacas generally quite hardy animals, rarely have health concerns. But it is
important to know about some of the more common and more dangerous alpaca diseases just in
case. It is major to really know each of your alpacas individually. When you are around your
alpacas frequently, you will notice when one behaves slightly abnormally. By the time that you
figure out that an alpaca is sick, it need to be a medical emergency.

Keywords: alpaca, virus, diseases, animal health, infection

Veszettség

A veszettség minden kontinensen el6forduld betegség. Okozdja a Lyssavirus (1.kép), mely
a Rhabdoviridae csaladjaba tartozik. Vannak mds virusok is, melyek kozel dllnak a veszettség
virusdhoz. Ezek is veszettséget okoznak az embernél és az allatokndl is (Horvdth, 2006).

Wernery (2002) megjelent konyvében irja le, hogy az alpakdk kutydk, mosomedvék,
rokdk vagy egymds megharapdsa tutjan fert6zddhetnek meg.
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A veszettség korai tiinetei a teveféléknél tobbek kozott a santasdg, a bizonytalan jards és a
test hatsé részének részleges bénuldsa. A korai tiineteket koveti egy agressziv szindromads
(diihongd veszettség), vagy bénuldsos forma (csendes vagy bénuldsos veszettség).

Az agressziv formdban az éllat testhOmérséklete normadlis marad mindaddig, amig
agresszivvé valik, e mellett tilzott izomaktivitdst mutat.

Ennek a formanak ez egyik jellegzetes tiinete, hogy megtdmadja tarsait, utddait, az embereket, s
sajat magukra is veszélyesek lehetnek.

A veszett dllat az élettelen targyakat harapddlja és Onpusztitova valik azzal, hogy neki
megy az akaddlyoknak. Megvéltozik az dllat hangja (ok nélkiil rekedt panaszos hang) és mads
tiinetek is jelentkeznek, pl. felfuvodas, viszketés, izomremegés, céltalan futdsok, fokozott nemi
ingerlékenység (spontdn ejakuldcid), hatratdimaszkodas, gorcsok, végiil 3-4 napon beliil kdmaba
keriilnek, és elpusztulnak. A ndivard egyedek ilyen esetekben elutasithatjdk az 4poldsukat. A
tevék hatratimaszkodott dllapotban bdgnek (4sitanak).

A paralitikus, vagy csendes (bénuldsos) veszettségre jellemzd tiinetek a teveféléknél az
étvagytalansdg, depresszios bagyadtsag, 16g6 szemhéjak, merev tekintet, nyalzas, korben jaras,
arcbénulds, enyhe 14z (39,4 °C, vagy 103 °F), petyhiidt izomzat (arc, végbél és hélyag) valamint
a légcso és nyeldesd bénuldsa.

A tevefélék jellemz6 viselkedési formdja a kopkodés. Mivel nydllal mas dllatokat és az
embert is megfertdzhetik, a hatésdgok aggodalmukat fejezték ki. Azonban a veszettség barmelyik
formdjaban szenvedd tevefélék nem képesek feloklendezni €s kikopni a gyomruk tartalmat vagy
a nyalat (Fowler, 2011).

1. kép: A veszettség virusa
(forras: Interner)

Picture 1: Rabies virus

Nyugat Nilusi Virus

A kor okozdja egy Flavivirus, mely vildgszerte el6fordul (Varga, 2003). A virus
els6sorban madarakban, lovakban és emberekben idézhet eld - olykor stilyos agyveldgyulladdssal
jaro - fertdzéseket. Foként a vonuld madarak jatszanak szerepet a virus elterjesztésében. A beteg
allatot megcsipd szunyog kozvetiti a virust a tobbi allatra (2.kép), melyet megcsip (Yaeger,
2004). A szinyogoknak legaldbb 43 fajtdja alkalmas a kozvetitésre (Gingrich, 2005)

2-14 nap lappangdsi id6 utdn az édllatok ldzasak, étvagytalanok, bagyadtak, lefogynak. Az
alpakdk mozgasa rendszertelenné valik, konnyen meg is botlanak, elfekszenek, fejiik €s nyakuk
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remeg (Internet 1, Callan, 2009). Végiil a legtobb esetben az dllatok elhullanak, de volt mar
olyan eset, hogy az alpaka tulélte. Azonban enyhe idegi problémai megmaradtak, mint a fej
remegése (Internet 1).

Védekezni ellene védoOoltassal lehet, mely lovak esetében hatdsosnak bizonyult. Az
alpakdk ellenanyagot termeltek az oltast kovetden (Kutzler, 2004a)

2. kép: A szinyog, mint a virus terjesztéje
(forrés: Prdgai, 2012)

Picture 2: The West Nile virus is transmitted through female mosquitoes

Ragadés szaj-és koromfajas

A betegséget okozé virus a Picornaviridae csalddba tartozik, azon beliil a Aphthovirus
genus- hoz. A virion 22-24 mm atmérdjii, burok nélkiili, csupasz (Szent-Ivdanyi, 1985).

A lamafélék kozvetlen érintkez€s utjan kaphatjak meg a betegséget egymadstol, vagy mas
allatoktol(Wernery, 2004). Lubroth (1990) megjelent publikdcidjaban irja, hogy a perui alpakdk
abban az esetben fert6zodtek, amikor vasarra vitték Oket, ahol szarvasmarhakkal érintkezhettek.
A lamaféléket megfertozheti a szarvasmarha, ez visszafelé is igaz. Azonban daltaldnosan
elmondhaté, hogy az Dél-Amerikai tevefélék nem erdsen fogékonyak a virusra, és kisebb
kockéazatot jelentenek a virus tovabbitisaban, mint példdul a szarvasmarha. A ldmafélék a virust
nem hordozzdk 14 napndl tovabb (Wernery, 2004, Aftosa, 2007, Viera, 1995).

Anderson 1-7 napos lappangasi 1d0r6l szdmol be, mig Fowler (2011) szerint 3-5 napos
inkubécidés 1d6 utdn jelennek meg a klinikai tiinetek. Sanson (1994) irja le a leghosszabb
intervallumot, mely 2-14 nap kozott van véleménye szerint.

Az elsé észlelhetd tiinet az dllat testhomérsékletének emelkedése, kb. 40°C-ig. A laz
enyhiilése utdn hdélyagok jelennek meg a szdj nydlkahartydjan. Emiatt az dllatok kevesebbet esznek,
elkezdenek fogyni. A hdélyagok miatt nydlzds is megfigyelhetd6. A ldbon taldlhaté sebek okozta
fajdalom miatt az allat taposé mozgast végez, kirig, késobb lesdntul, sokat fekszik. A betegségre
nincs gy6gyméd (Fowler, 2011, Duncanson, 2012).

Dél-Amerikai tevefélék részére is van véddoltas. Ez a tiineteket megsziinteti, azonban az allat
tovabbra is hordozdja a virusnak. Tovabba a szdj- és koromféjas elleni vakcina hatdsossdga még nem
teljesen ismert (OIE, 2009). Az USA-ban illegélis a vakcinazas (Fowler, 2011).
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Kéknyelv betegség

A kéknyelv betegséget a Reovirusok koziil az Orbivirus okozza. Afrikdban 6shonos, de
mar Amerikdba és Eurdpdba is bejutott. A betegség f0 terjesztdi a szinyogok (Horvdth, 2006). A
virus elsOsorban kecskékre, juhokra jelent veszélyt (Verwoerd, 2004), de tevefélékben is
eléfordul. Heinrich (2007) beszamolt egy alpaka elhulldsar6l Németorszagban, két lama pedig
Franciaorszagban jart hasonléan (Meyer, 2009). 2010-ben Ortega irt publikdciéjaban egy, az
USA-ban elpusztult alpakarol.

Heinrich (2007) leirta az elpusztult alpaka tiineteit is. A klinikai tiinetek csukldsszerii
1égvétellel, horkolé hangokkal kezdddnek. Kb. egy o6ra elteltével az alpaka letargikussd valik,
lefekszik. 7 6raval késobb nehezen tdjékozodik az dllat, és kohogni kezd. Az elsé tiinetek
jelentkezése utdn 14 oOrdval az 4llat elpusztul. Hasonlé boncoldsi eredményekrél szamol be
Maclachlan (2009) és Heinrich (2007). Silyos, akut 6déma figyelhetd meg a tiidoben, fekélyek,
sebek a nyelven, szdjpadldson, a szdjiiregi nyalkahdartyan.

Bovine Virus Diarrhoea (BVD)
A BVD okozdja virus, mely a Flaviviridae csalad tagja, Pestivirus genus (Tuboly, 1998).
Kordbban azt hitték az alpaka rezisztens a betegségre (Wentz, 2003). Kés6bb azonban
beszamolok jelentek meg fert6zott allatokrdl (3. kép) (Foster, 2007, Goyal, 2002, Mattson, 2006,
Topliff, 2009). Ontario keleti részén egy alpaka ménesben jelentkeztek a tiinetek. Az allatok
lefogytak, hasmenésiik volt, letargikusak voltak, sok kanca elvetélt vagy gyenge csikét hozott
viladgra (Carman, 2005). Tovabbi tiinetek ordlis és orr irritacio, halva sziiletés (Internet 2).

3. kép: Csiko pajzsmirigy (A) és bor (B) minta BVD-vel megfestve
(forras: Carman, 2005)

Picture 3: Alpaca foal’s thyroid (A) and skin (B) with BVD
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Egy Anglidban észlelt megbetegedés sordn az dllat az elsO tiinetek észlelése utin egy
héttel elpusztult. Az alpaka boncoldsa sordn lathatovd valt, hogy a bélfodri nyirokcsomok
bevérzésesek, megnagyobbodtak. A madjban, vesében, tiidoben termindlis keringési valtozdsok
voltak megfigyelhetéek. Az immunhisztokémiai vizsgdlat pedig kimutatta a Pestivirus antigént a
mdj-,vese €s tiidoszovetekben. Nem citopatids BVD virus volt izoldlhaté a mdj szovetbdl és
plazmébdl (Goyal, 2002). A farmon megvizsgaltdk a tobbi éllatot is. Egy klinikai tiineteket nem
mutaté fiatal alpaka tesztje pozitiv lett BVD-re RT-PCR-rel, de antigén ELISA-val nem. 3 héttel
késObb azonban mar mindkét teszt negativ lett. Az alpakdk nagy valdszinliséggel az ott tartott
szarvasmarhdktol fert6zédtek meg (Foster, 2005).

Papilomatitis

A betegség okozoja a Papillomavirus, mely a Papillomaviridae csalddjaba tartozik. Béron
okoz elvéltozdsokat, bibircseket (Werney, 2002). Az ide tartozd virusok dallatfajok szerint
csoportosithatéak, mivel ezek sziik gazdaspektrummal rendelkeznek (Tuboly, 1998)

Gazdasagi éllatok koziil a szarvasmarha a legfogékonyabb ra (Schulman, 2003), tevefélék koziil
elsésorban tevék esetében irtdk le a betegséget, de az alpaka és a 1dma is megfert6zddhet.

A papillomatitis-t foként a fiatal allatok kaphatjdk el. Korai stidiumban a seb rézsaszinii,
pattandsok, hegek jelennek meg. Késébb kisebb, vagy nagyobb csomok, tumor jellegli bibircsek
figyelhetdek meg. A tiinetek a szOrrel kevésbé fedett teriileteken jelennek meg, az ajkak, a fiilek,
a nemi szervek kornyékén, ldbakon (4. kép). Az alpakdk konnyen fertdzOdnek, de a betegség
enyhe lefolyasu, a mortalitds kicsi (Arthur, 1991, Werney 2002).

4. kép: Papillomatitis okozta csomok alpaka laban
(forras: Merwijk, 2011)

Picture 4: Papillomatitis caused dermal papillae
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Oltasi program

Kiilonosen ajanlott vakcindzni, ha nagy az dallatdllomdny, vagy mds allatokkal, példaul
szarvasmarhdval tartjdk egyiitt az alpakdkat (Wernery, 2002). Annak ellenére, hogy az
oltéanyagok hatékonysagarél kevés az informécié és példdul az Amerikai Egyesiilt Allamokban
nem engedélyezik a tevefélék vakcindzdsat Fowler (1998) és Mayr (1998) publikalt oltasi
programot ezen allatok szamadra (/. tdbldzat).

1. tdabldazat: Vakcinazasi program tevefélék szamara virusos fertézések ellen

Betegség Oltéanyag Elso oltas | Emlékezteto oltas | Ismétlés
ideje

Veszettség inaktivalt 3 hénap 3 hét mdlva évente
(Rhabdovirus) | sejttenyésztett virus
Papilomatitis inaktivalt Papilloma | kezelésként 3 alkalommal 5 nincs
(Papovavirus) szovet naponta, emelkedd

dézisban
BVD inaktivalt vakcina | 2-4 hét 2 hénap mulva évente
(Flavi/Pestivirus)

Forrés: Fowler (1998), Mayr, (1998)
Table 1: Vaccine program for Camelids

Az alpakdk fogékonyak lehetnek azokra a betegségekre is, melyet mds gazdaséagi allat
kaphat, terjeszthet. Ezek a fert6zések nagy karokat képesek okozni a gazdasdgoknak. Mint
minden betegségnél a fertézés megeldzése a legfontosabb. Az alpakdk a virusos betegségeket
legtobbszor vadonéld allatoktdl vagy mas kérddzoktdl kapjak el. Ezért érdemes ugy kialakitani a
legel6t, hogy ne férjenek egymdshoz mads fajta dllatokkal. A tiinetek megjelenésekor fontos az
allat elkiilonitése, és allatorvosi segitség kérése. Tovabba ha van elérhetd, megbizhat6 oltbanyag,
érdemes az alpakdkat beoltani.
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OF BLONDE D’AQUITAINE CALVES IN A BREEDING HERD
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Summary

The authors examined pedigree Blonde d’ Aquitaine offspring kept on a grazing husbandry system
under large scale conditions. The measurements were carried out at the Dorogdi Mezd Litd.
Animal Breeding Site in Talidndorogd, Hungary.

The study included 26 calves. The birth weights of these were then recorded, furthermore prior to
turning out to pasture they were individually weighed, likewise again after 84 days at the end of
the examination period and finally at weaning.

In the case of 26 calves the most important body measurements (height at withers, height at
rump, heart girth, length of body, cannon girth) were taken immediately after birth and also at 3
month of age and using these values the most important body ratio indexes were calculated.

The weight of the calves at birth was 42.5 kg, when turning them out to pasture this was 69 kg, at
3 months this was 145.5 kg, and at weaning the average live weight was 188 kg.

In the case of characteristics measured with a measuring stick or a measuring tape the bull calves
had higher birth data than the heifer calves, but we could only show a significant difference in the
case of the leg measurement. In the case of height data measured at 3 months (height at withers,
height at rump) we did not experience any difference among the sexes. In the case of our data
measured with a measuring tape (heart girth, length of body, cannon girth) however we
experienced that the heifer calves showed higher growth in all three characteristics than the bull
calves.

Keywords: calf, body weight, body size.

Introduction

The Blonde d’Aquitaine is French beef cattle, characterised by well developed muscles,
which is extremely desirable from an economic point of view (Morand, 1985). The breed is
characterised by easy calving, fast growing, special meat quality and outstanding output at
slaughter (Wagenhoffer, 2006).

duct of the beef cattle cows are the weaned calves. In France there is a longstanding
tradition of weighing Blonde d’Aquitaine calves at weaning. By contrast in Hungary this process
is not yet a part of daily practice in all cases (Balika, 2007).

The French Midatest breed description considers the 47kg birth weight of bull calves and
44kg birth weight of heifer calves standard values. Based on Hungarian tests the optimum birth
weight for bull calves is 49kg and for heifer calves is 46kg (Balika, 1991b). The optimum weight
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achieved at 120days under intensive conditions by bull calves is 176kg on average and by heifer
calves is 168kg (Wagenhoffer, 2006). According to the French breed description the optimum
weight at weaning for bulls is 233kg, whilst in the case of heifers this value is 212kg (Balika,
1991b).

In addition to the recordings above the body measurement data of the calves are also very
important. The objective of recording body measurements is to be able to compare the individual
animal with the breeding standard, to gain information about the development of that individual, to
be able to check the results of the breeders’ aims and to give us numerical data concerning
individuals which live separately from one another in both time and space (Mihok, 2004).

The most important measuring points, the body measurements and the methods of
recording these were studied on various farm animals (horse, cattle) (Schandl, 1955; Horn, 1973;
Bodé and Hecker, 1992; Cabral et al., 2004; Batista Pinto et al., 2008; Zechner et al., 2001).
According to Balika (1991a) a Blonde d’Aquitaine cow having a live weight of 750kg has an
average height at withers of 140cm, length of body 175cm, and heart girth around 210cm.

Since there is little information available on this genotype, the objective of our examination
was to announce more up to date information on the weight examination and body measurements
of calves from birth to weaning.

Materials and Methods

We carried out our examinations between April and October 2010 at the Animal Breeding
Site of the Dorogdi Mezd Ltd. at Taliandorogd. The calving period lasted from 28th April 2010
until Sth June 2010.

There were 26 calves born to the 25 cows under examination (1 cow had twin calves), and
their weight at birth were recorded. After birth the calves were housed for 2-40 days in stable.
Following this the calves were put out to pasture together with the cows, where they spent 84 days.
In the case of the examined individuals weighing took place prior to going out to pasture, after 84
days at the end of the examination, and at weaning, with an accuracy of +0.5kg. Our second
measurement was defined as the weight measurement at 3 months. Based on our obtained results
we then also calculated the corrected live weight of the calves for 120 and 205days (Szabo, 2004).
120 days weight= (weight at weaning -birth weight / age at weaning)*120+birth weight
205 days weight= (weight at weaning -birth weight / age at weaning)*205+birth weight

The weight data was compared in all four cases using a t-test according to sex. For the
purposes of body size recording, 26 of the born calves were measured. Body size was recorded
according to Bene et al., 2005. We recorded the most important body measurements immediately
after birth and at 3 months (height at withers, height at rump, heart girth, length of body and
cannon girth) accurate to £0.5cm.

A measuring stick was used for assessing the height at withers and the height at rump
whilst a measuring tape was used to measure the heart girth, length of body and cannon girth.
Based on our data we calculated the change in body size between two measurements and the %
ratio of the change.

We carried out the evaluation of our results with an error probability level of P=5%. For
the evaluation of the data we applied the t-test and a single factor variant analysis (SPSS 9. 0.).
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Results

The bull calves had bigger birth weights (44.6kg) than the heifers (39.9kg). This deviation
of 5kg can be explained by sexual dimorphism (7able 1.) The average of the birth weights we
measured was in both sexes slightly below the breed description values of the French Midatest
(where 47kg and 44kg respectively were measured (Balika, 1991b). The average was 42.4kg; the
bull calves showed 11% heavier birth weights than the heifers. These are similar to the results of
Kertz et al., (1997).

The average weight when putting out to pasture was 69.5kg. We weighed the calves again
after 84 days on pasture at which point the bull calves were 8kg heavier than the heifer calves. At
3 months the bull calves weighed close to 150kg. In this case our results were better than the
values given in the French Midatest breed description (1972) (Balika, 1991a). In the case of the
other pasture phase the bull calves retained their heavier weight advantage of a few kg and closed
with an average weaning weight of 192kg.

Table 1.: Sex effect on the weight of calves at the time of birth, getting on pasture, weaning
adjusted 120- and 205-day weight

Birth Getting 3.month Weaning Adjusteq 120- | Adjusted
. on pasture . X day weight 205-day
Sex weight weight weight weight weight
averagex averagex average+ average+ average+ averagex
standard standard standard standard standard standard
deviation deviation deviation deviation deviation deviation
Heifer
calf 39,949,5 68,5+23,0 141,0+34,0 184,0+£32,5 149,0+27,0 226,0+27,0
n=12
Bull
calf 44,616,7 70,0+19,0 149,0+28,0 192,0+27,0 159,0+28,0 241,0+28,0
n=14
;[1‘2‘;6] 42,4483 69,5+20,5 145,5+£30,5 188,0+29,5 154,0+27,5 234,0+27,5
Significance NS NS NS NS NS P<0,05

Comment: treatments without the same superscript differ significantly (P<0,05).

The weight at weaning of the heifer calves was 184 kg on average, which was 8 kg less
than of bull calves. We did not find the weight differences significant between the sexes at birth,

when turning out to pasture, at 3 months and at weaning.

Body measurement data of the calves are summarised in (Table 2.) according to sex, at
birth and at 3 months. The height at withers (74.0cm) in the case of bull calves was on average
2cm more than in the case of the heifer calves.

At 3 months we noticed a difference of exactly 3cm in favour of the bull calves. At this
body size both sexes showed a 30% increase over 3 months.

When measuring rump height at birth we measured 2.5cm more for the bulls than for the
heifers (& 77.0cm; @ 74.5cm).
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This difference had doubled by the 3 month measuring, when the bull calves had an
average rump height of above 1meter. The growth of the bull calves was 35% compared to birth,
whilst the heifers showed a 33.5% growth rate. We did not experience a significant difference
between the measured data.

Table 2.: Body measurement data of observed calves at birth

and at the age of 3 months

measl?l(r);zents At birth (cm) | At 3 month age (cm) Ch?éln%ng Chézr(;f)mg
Height at withers
-bull calf 74,0+3,0 97,0+6,0 23,0+6,0 31,0£9,0
-heifer calf 72,0£3,5 94,0+6,0 22,045,5 31,0£8,0
- total 73,04£3,5 95,5+6,0 22,545,5 31,048,5
- significance NS NS NS NS

Height at rump
-bull calf 77,0£3,0 104,0+6,0 27,0£6,0 35,0£8,0
-heifer calf 74,5+4,0 99,5+6,0 25,045,5 33,5+8,0
- total 76,04£3,5 102,0+6,5 26,045,5 34,548,0
- significance NS NS NS NS
Heart girth
-bull calf 79,0+4,0 119,0+8,0 40,0+£7,0 51,5£6,0
-heifer calf 75,0460 116,0+13,0 41,5£10,0 | 55,5+12,0
- total 77,0+£5,0 118,0+10,5 41,0+8,0 | 53,0+10,20
- significance NS NS NS NS
Length of body

-bull calf 63,0+4,0 92,0+7,0 29,04£6,0 | 47,0£10,0
-heifer calf 61,0+7,0 93,0+6,0 32,045,0 | 53,0+13,0
- total 62,0£5,0 92,0+6,0 30,0£5,0 | 49,5+11,5
- significance NS NS NS NS

Cannon girth
-bull calf 12,0+1,0 14,5+1,0 2,540,5 19,5+6,0
-heifer calf 11,0+1,0 13,5+1,0 2,540,5 21,545,0
- total 12,0+1,0 14,0+1,0 2,540,5 20,5+6,0
- significance P<0,05 P<0,05 NS NS

Comment: treatments without the same superscript differ significantly (P<0,05).

In the case of heart girth we measured 4cm difference at birth in favour of the bull calves
(? 75.0 cm; & 79.0 cm). After 3 months this measurement reduced to 3cm, which meant that
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during this period the growth of the heifers was slightly better than that of the bull calves. The
heifer calves showed a 55.5% growth in heart girth from birth in contrast to 51.5% growth by the
bull calves.

We measured 2cm more for the length of body at birth in the case of bull calves than for
the heifers. We experienced no significant difference between the sexes at weaning when their
length of body measured 93cm.

In the case of the heifer calves the change in the length of body was 3cm more than in the
case of the bull calves. In terms of percentages this meant on average that over 3 months the
heifers grew more than 53% longer compared to the 47.0% lengthening of the bull calves.

The evaluation of the cannon girth measurement showed that both at birth and at weaning
the bull calves had a measurement of nearly Icm more than the heifer calves. This was the only
case where we found a significant difference between the sexes. During this measurement the
growth of both the bull calves and of the heifers was the same over a 3 month period.

1. Picture.: The measurement of Blonde D’Aquitaine calves at 3-month age
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2. picture: The measurement of heart girth with measuring tape

Discussion

The weight of the calves at birth was on average 42.4kg. After brief housing when put out
to pasture we measured an average weight of nearly 70kg. When changing the grazing strip, i.e.
approximately when the calves were 3 months old, the average weight was 145.5kg. The calves
closed the examination at weaning weighing 188.0kg

During the course of all weighing the bull calves showed higher values than the heifers.
We experienced a significant difference in the 3 months weight and the weaning weight, when the
bull calves had an advantage of over 8kg.

In the case of characteristics measured with a measuring stick or a measuring tape the bull
calves had a higher birth weight than the heifer calves, but we could only show a significant
difference in the case of cannon girth measurement.

In the case of height data measured at 3 months (height at withers, height at rump) we did
not experience any difference among the sexes. In the case of our data measured with a measuring
tape (heart girth, length of body, cannon girth) however we experienced that the heifer calves
showed higher growth in all three characteristics than the bull calves.
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MAGYAR MERINO ES NEMET HUSMERINO FAJTAJU LEGELTETETT
ANYAJUHOK ETKESSEGENEK VIZSGALATA
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Osszefoglalas

A SzerzOk vizsgélataikat 2011 aprilisa és juliusa kozott végezték el a Dorogdi Mezo Kft. Kapolcsi
Allattenyésztd telepén. Itt egy 26 ha-os juhlegelé taldlhat6, ahol a mdjusi, juniusi, juliusi
hénapokban megallapitottak a gyeptermés mennyiségét m’-re vetitve harom ismétlésben. Ezutén
koriilbeliil fél kilogrammos mennyiséget kiildtek a Pannon Egyetem Georgikon Kardnak
Allattudoményi és Allattenyésztési Tanszékének Kisérleti Laboratériuméba, ahol laboratériumi
koriilmények kozott megmérték és kiszamoltdk a legel6fii beltartalmi paramétereit, mint:
szdrazanyag-, viztartalom 60 C°-on, nyersfehérje-, nyershamu- nyerszsir-, nyersrost-, NDF-, ADF-,
lignintartalom, majd atomabszorpcids spektrométerrel megéllapitottdk a legel6fli makro és
mikroelemtartalmat.

Meghatéroztak a legeld botanikai 0sszetételét, ahol figyelembe vették a novényfajtdk gyakorisagat
az ismétlések szdmaban, valamint az el6fordult novényeket rendszertanilag besoroltdk. A
felvételezés sordn 33 novényfajt azonositottak be, dontden inkdbb a kétszikli ndvények
dominéltak.

Végiil kiilonbozo életkort 20 magyar merind €s 20 fajtatiszta német hismeriné anyajuh étkességi
vizsgdlatat végezték el kizdrdlag legeldfiire alapozva. Mérték a vizsgélt anyajuhok sulyait 3
egymadst kovetd nap reggel kihajtds eldtt, valamint este legelordl behajtdskor, meghataroztik az
anyajuhok kondiciopontszamdt, tovdbba a reggeli és esti mérés utdn kiszamoltak a sulyvaltozdst
adott nap alapjan, igy megdllapitottdk a napi takarményfelvételt transzformdciés hasznosuldssal
korrigdlva. Genotipus vizsgédlata alapjan a német husmeriné anyajuhokndl koriilbeliill 2
kilogrammal nagyobb sulyt mértek minden mérés sordn, igy kondicié szempontjabdl is magasabb
kondiciépontszamot értek el (3,38). Eletkor vizsgalata alapjan a jdniusi hénapban a 9 éves
anyajuhok, mig a juliusi honapban a 4 éves anyajuhok érték el a legnagyobb sulyt.

Kulcsszavak: anyajuh, legeld, testsily, kondicid, botanikai dsszetétel

Examination of feed consumption of ewes of various genotypes on pasture
conditions

Abstract

The authors carried out their examinations between April and July 2011 at the Kapolcs Animal
Breeding Site of the Dorogdi Mezd Ltd. There are 26 hectares of sheep-grazing pastures here
where the quantity of grass production per m? was assessed for the months of May, June and July
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and repeated three times. Following this approximately half a kilogram was given to the Testing
Laboratory of the Pannon University Georgikon Faculty, Department of Animal Science and
Breeding, where under laboratory conditions the major parameters of the grazing grass were
measured and calculated, such as: dry matter content, water content at 60°C, crude protein, crude
ash, crude fat, crude fibre, NDF, ADF and lignin content. Then using atomic absorption
spectroscopy they ascertained the macro and micro element content of the grazing grass.

The botanical composition of the pasture was assessed taking into account the frequency of the
occurring plant varieties in the number of repetitions, and the occurring plants were classified. The
recordings showed 33 plant species where the dicotyledonous plants were dominant.

Finally the examination of feed consumption based exclusively on pasture grass was carried out on
20 Hungarian Merino and 20 purebred German Mutton Merino ewes of various ages. The ewes
under examination were weighed on three consecutive days in the mornings, prior to being driven
out to pasture, and in the evenings when driven back from the pasture, and the condition scoring of
the ewes was also assessed, furthermore following the morning and evening weighing on each
given day the weight change was calculated and so the daily feed consumption uptake was
defined, corrected by the transformation utilization. Based on the examination of the genotype the
German Meat Merino ewes were approximately 2 kilograms heavier at each weighing, so from the
condition aspect they also achieved a higher condition score (3.38).Based on the ages, the
examinations showed the heaviest weights during the month of June were achieved by the 9 year
old ewes, whilst in July the 4 year old ewes were dominant.

Key words: ewe, pasture, body weight, condition, botanical composition

Bevezetés és irodalmi attekintés

A vildgban sokféle meghatdrozdsa van a gyepnek, de abban megegyeznek a kutatdk és a
szakemberek, hogy olyan novényi okoszisztémdkkal boritott teriiletet jelent, ahol a pazsitfifélék
dominancidja érvényesiil (Coupland, 1979; Breymeyer és van Dyne, 1980). A vegyesnovényzetli
gyep a legeldn kialakult allatok legtermészetszerlibb, legértékesebb takarméanya (Kota és mtsai,
1993; Vinczeffy, 1993; Mucsi, 2001). A legeléhasznositds esetében a gyepeket kizardlag legeltetéssel
lehet hasznositani, ez a forma els6sorban a szdraz fekvésli, kis mennyiséget termd, természetes
gyepekre jellemzo (Tasi, 2011). Szentmihdlyi (1979) szerint az iiszOk, husmarhdk és juhok
takarmdnya 80-90%-ban gyep lehet. Ugyanezen a véleményen van Harsdnyi (1979) is, aki szerint
a gyepek hasznositdsanak megfeleld allatai: a hismarha, a tenyésziiszé és a juh. Mucsi (1991)
szerint a legelofli elOsegiti az dllati szervezet optimdlis anyagcseréjét €s szaporoddsbioldgiai
hatékonysagét.

A rétek és legelOk értéke nagymértékben fligg botanikai dsszetételétdl, amelyet a hasznos,
a karos és az egyéb fajok egymdshoz viszonyitott ardnya hatdroz meg (Bajnok és mtsai, 2000;
Barcsdk és Kertész, 1986, Barcsdk és mtsai, 1978; Haraszti, 1973; Kota és mtsai, 1993; Vinczeffy,
1998). Szamos szerzd kihangsulyozta a gyepek fajosszetételének pontos ismeretének fontossdgat
is (Szemdn, 1990; 1991; 1997; 2003; Tasi, 2002; Tasi és Kripner, 2003). Ezek ardnyét tobbek
kozott az idojarasi tényezdk is befolydsoljak (Dér, 1988).

A legel6 botanikai Osszetétele mellett fontos szerepet jatszik a legeld laboratériumban
vizsgdlt eredményei és ezek koziil is kiemelkedden a nyersfehérje és nyersrost tartalom. Daccord
(1998) arra hivja fel a figyelmet, hogy a novények korai fejlédési stddiumaban fehérje tilkinalat, a
késoi fejlodési stddiumokban pedig fehérjehidny alakul ki. Természetesen a gyepalkoto
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novényfajok kozott a fehérjetartalomban jelentOs véltozatossag tapasztalhat. A pillangésoknak
nagyobb, pazsitfiivek mérsékeltebb a fehérjetartalma (Schmidt, 1996). A rost a tobbi
taplaldanyaggal ellentétben azzal fejti ki elsdsorban a tdpldlkozds-élettani hatdséat, hogy az egész
emésztOapparatus tevékenységének befolydsoldsa utjdn az Osszes tdpldléanyag sorsat érinti
(Schmidt, 1996). Buchgraber (1999) szerint a legjobb mindségli szdlastakarmdny nyersrost
tartalma 22-25 % kozott kivdnatos, a szdlfiivek és a magas termetii kétszikii gyepalkotok
gyorsabban oregednek, mint az aljfiivek, igy azokon a gyepes teriileteken, ahol ezek ardnya
nagyobb, hamarabb éri el a nyersrost mennyisége a kritikus tartomanyt. Ha a lakticié barmely
szakaszdban nincs kielégitve az dllat nyersrost igénye, akkor alacsony lesz az adag nyersrost
koncentracidja, ADF és NDF tartalma, az 6sszes tdplaloanyag lebomldsdnak és hasznosuldsdnak a
hatékonysaga romlik, alacsonyabb lesz a tejtermelés, csokken a tej beltartalma, az anyagforgalmi
betegségek allomdnyszintli kialakuldsa tetemes veszteséget okozhat (Edvi és mtsai, 1980). Czako
(1978) szerint a juhok ugy vdlogatjdk ki a fiiveket, hogy a legelt fitkeverék egészének mindig
nagyobb a fehérje tartalma és kisebb a nyersrost tartalma.

Viszonylag kevés irodalom sziiletett arrdl, hogy az anyajuhok legeltetéses koriilményei
kozott hany kilogramm legel6fii felvételére képesek napi szinten. Poti és mtsai (2001) szerint egy
atlagos termésii gyep 3-12 juh/ha kornyezetbarat tartasét teszi lehetdvé, mig Javor és mtsai (2001)
véleménye szerint, a hazai legeldhozamok mellett, 8-10 orai legeltetés sem fedezi a sziikséges
tdpanyagfelvételt. A legeld gyeptermése igen széles hatarok kozott véltozhat. Spedding (1967)
szdmitdsai szerint Anglidban 12 anyajuh tartdsa lehetséges hektaronként. Ez dontd6 mértékben a
novény fajok kedveltségétdl fiigg (Barcsdk és mtsai, 1986). Vannak olyan gyepalkotok, amelyeket
mind fiatal, mind iddsebb korban &ltaldban legelnek, és van néhdny olyan fiatal, vagy idésebb
korban részesitenek eldnyben, de vannak olyan fajok is, amelyet egyetlen fejlodési fazisban sem
kedvelnek az allatok (Barcsdk és Kertész, 1984).

Vizsgélatainkban célul tliztiik ki az anyajuhok gyepfogyasztdsdnak értékelését dtlagos
hazai legel6n a 2011-es évben, ami egy inkdbb aszalyos évnek volt mondhaté. Ezen a juhlegeldon
vizsgdltuk kiilonbozd genotipusu €s életkort anyajuhok étkességét és a kondicid alakuldsat két
nyéri hénap folyamén.

Anyag és modszer

Vizsgélatainkat 2011 aprilisa és juliusa kozott végeztiik el a Dorogdi Mezé Kft. Kapolcsi
Allattenyésztd Telepén. Az Allattenyésztd telep mellett tobb helyrajzi szdmon egy 26 ha-os
juhlegeld taldlhat6 (6sgyep), ahol ebben az iddszakban folyamatos legeltetés tortént anyajuhokkal
(1. tabldzat).

A vizsgélt évben a juhlegelon mind a mdjusi, a juniusi €s a juliusi hénapokban
megallapitottuk a gyeptermés mennyiségét m>-re vetitve hirom ismétlésben. A felvételezést a
Balazs-féle kvadrat modszerrel végeztiik el (Baldzs, 1949) 1x1 m-es kvadridtokban. A gyeptermés
mennyiségének meghatdrozasit a novényzet 1 m’-én torténé nyirdsdaval végeztiilk. A nyirast kézi
olloval hajtottuk végre és a lenyirt teriileten kb. 2 centiméteres tarl6t hagytunk. Ehhez az
adatokhoz mértiik folyamatosan az évi csapadékmennyiséget 3 honap sordn, ami 2011-ben 197 ml
volt.
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1. tdbldzat: A vizsgalt legeléteriilet legfontosabb adatai

Helyrajzi| Ha |Aranykorona
szam (2) A3 4)
0164/1 7,99 24,79
Kapolcsi
juhlegeld 0164/2 2,49 7,78
1 0132 1,61 22,31
0134/1 6,09 72,67
0134/2 2,66 13,85
0121/2 5,16 17,05
Osszes (5) 26,00 158,45

Table 1: Main data of the examined grassland
sheep grazing in Kapolcs (1); lot number (2); hectare (3); gold crown (4); total (5)

A mennyiségek meghatdrozdsa utin koriilbeliil fél kilogrammos mennyiséget
beszéllitottunk a Pannon Egyetem Georgikon Kardnak Allattudomdnyi és Allattenyésztési
Tanszékének Kisérleti Laboratériumaba, ahol laboratériumi koriillmények kozoétt Magyar
Szabvéany (Magyar Takarmdnykodex, 2004) alapjan megmértiik és kiszamoltuk harom ismétlésben
a legelofli legfontosabb paramétereit: szdrazanyag-, viztartalom 60 C°-on, nyersfehérje-,
nyershamu- nyerszsir-, nyersrost-, NDF-, ADF-, lignintartalom. Ezutdn hoénapokra lebontva
meghatédroztuk a juhlegel6 legfontosabb makroelemeinek (foszfor, kalcium, nitrium, magnézium,
kalium) %-os tartalméat, valamint mikroelemeinek (vas, mangan, réz, cink) mg/kg-os mennyiségét.
A mérést a Perkin Elmer A Analyst 200-as atomabszorpciOs spektrométerrel (1. kép) végeztiik,
amely elektromdgneses sugarzds €és az anyag kolcsonhatdsan alapulé analitikai eljards (Csapo és
Csaponé, 2003). A makroelemek meghatdrozdsinal az oldat 100 x-os higitasat kellett elvégezni,
mig mikroelemeknél higitds nélkiil dolgoztunk. A higitdshoz a Scharlau cég standardjait
hasznaltuk.

2011. junius 08.-dn meghatdroztuk a legeld botanikai Osszetételét. A ndvénydllomany
felvételezését szintén a Baldzs-féle kvadrat moédszerrel (Baldzs, 1949) 1x1 m-es kvadratokban
végeztiik el ot ismétlésben (2. kép). A mintavételezéseket a nyugati hosszisag 46°57°28,4” és az
északi szélesség 17°35°52,2”-on, a tengerszint felett 198 méteren végeztilkk, ahol a
novényboritottsdgot 100 %-nak tekintettiik és az dtlagos novénymagassag 25 cm volt. A botanikai
Osszetétel-vizsgdlatndl figyelembe vettilk a novényfajtdk gyakorisdgit az ismétlések szadmdban,
valamint hogy az eléfordult novények egyszikiiek, vagy kétszikiiek.
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1. kép. Perkin-Elmer atomabszorpcios spektrofotométer
A Analyst 200

Figure 1: Perkin-Elmer atomic absorption spectroscopy
A Analyst 200

2. kép. Gyeptermés mennyiségének meghatirozasa m*-re vetitve

Figure 2: The determination of the grass yield quantity on 1 m’
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Vizsgélatunk tovdbbi célja ugyanezen a juhlegeld szakaszon kiillonbozd genotipusi és
életkort anyajuhok étkességének meghatarozasa volt 2011 jiniusdban és juliusdban. A Dorogdi
Mez6 Kft. dltal itt legeltetett dllomanybdl véletlenszerlien 20 magyar merind és 20 fajtatiszta
német hismeriné anyajuhot valasztottunk ki. A vizsgélt anyajuhok 3-11 év kor kozottiek voltak. A
vizsgdlat alatt a legelt fiivon kiviill mds takarmdnyt nem kaptak az éllatok. A juniusi és juliusi
hénapban kivélasztottunk harom egymadst kdvetd napot amikor is megmértiik a vizsgélt anyajuhok
sulyat reggel kihajtds eldtt, valamint este legelérdl behajtaskor. A reggeli és esti mérés utin
kiszamoltuk a sidlyvéltozast adott nap alapjan, igy meghatdroztuk a napi takarmanyfelvételt.
Legel6fibol a napi takarmanyfelvétel meghatdrozasdnak érdekében megallapitottuk az iiritéssel
korrigalt sdlyvéltozast is. Husvéth (2003) szerint anyajuhok napi iiritése 1-3 kg kozotti, Nyiri
(1993) szerint juhok 1,5-2,5 kg bélsart és 0,6-1,0 kg vizeletet iiritenek naponta, mig Frame (1992)
angliai vizsgalataiban 1-1,5 kg iiriilék és 1-2 liter vizelet uiriilését ir le. Vizsgdlatainkban ezért az
atlaggal szdmolva 2 kg-ot vettiink figyelembe transzforméaciés hasznosuldsként. Mivel a juhok fél
napot toltottek legelon és fél napot istalléban, igy az egy napra keriilt iiriilék és vizelet tomegének
a felével kalkulaltunk. Igy a legeléssel tolttt fél nap alatt 1 kg leadott testsillyal megndvelten is
kiszamoltuk a napkozi testsulyvaltozdst.

Uritéssel korrigdlt silyvdltozds, kg = Atlagos silyvdltozds a 3 napi legelés alatt, kg +
Transzformdcios hasznosulds, kg.

A harom egymast kdvetd nap utdn megdllapitottuk az anyajuhok kondicigjat. A kondicid
meghatdrozdsa Kilkenny otpontos értékelési moddszerével tortént (Church, 1991). Az
agyékcsigolydk tovisnyulvanyainak élessége, a hosszi hatizom teltsége és faggytval vald
fedettség kapott kiilondsen nagy hangsulyt. Az anyajuhok sulyat digitdlis mérlegen két tizedes
pontossaggal hataroztuk meg minden esetben. Az él6sulyadatok normal eloszlasuak voltak.

Eredményeink értékelését d=1%-os hiba szinten végeztiik. A kiértékeléshez az SPSS 9.0
programcsomagbol az egytényezOs varianciaanalizist alkalmaztuk. Vizsgaltuk az anydk
genotipusat, életkordt az anyajuhok kondici6 €s él0hely paramétereiben.

Eredmények és értékelésiik

A botanikai Osszetétel-vizsgalat meghatdrozdsa sordn az ot felvételezés alapjan osszesen 33
novényfajt azonositottunk be gyakorisag és rendszertan (osztdly szint) alapjan (2. tdbldzat).

A 33 novényfajbdl 10 faj fordult eld egyszeri gyakorisdggal és ujabb 10 kétszeri
gyakorisdggal. Mindkét esetben 3 egyszikli és 7 kétszikli novényt taldltunk. Héaromszori
gyakorisdgot csupan 2 novény esetében fedeztiink fel, egy egysziki novénynél (Alopecurus
pratensis), valamint egy kétszikii névénynél (Vicia grandiflora).

Négyszeri gyakorisdgot 2 egyszikii €s 5 kétszikli novény esetében tapasztaltunk. Végiil
olyan tulajdonsigot, hogy mind az ot felvételezés soran el6fordult, csupdn 4 novényfajndl volt
jellemzd, két egyszikti (Cynosurus cristatus, Trisetum flavescens) és két kétszikli novény (Achillea
collina, Trifolium pratense) esetében.
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2. tablazat: A vizsgalt juhlegel6 botanikai dsszetétele 6t ismétlésben

Tulajdonség Egyszeri} Kétszeri} Héromszo}ri Négyszet}’i Otsziiri, Osszes 1.
a) eléfordulas| eléfordulas| eléfordulas |eléfordulas| eléfordulas )
(2) 3) ) ) (6)
Festuca Agrostis Alopecurus |  Bromus | Cynosurus
pratensis alba pratensis secanilus | cristatus
Egyszikiiek Lolium Carex Festuca Trisetum
. 11
t)) perenne | carypohyllea rupicola | flavescens
Luzula Poa
campestris| pratensis
Agrimonia | Fragaria Vicia Centaure | Achillea
eupatoria viridis grandiflora jacea collina
Cerastium | Glechoma Lotus Trifolium
arvense hederacum corniculatuy  pratense
Cirsium Medicago Pimpinella
vulgare falcata saxifraga
Daucus Medicago Plantago 2
Kétszikiiek carota lupulina lancelota
9 Galium Potentilla Stellaria
verum argentea graminea
Taraxacum| Ranunculus
officinale bulbosus
Veronica Salvia
prostrata | pratensis
Osszes 2.
(10) 10 10 2 7 4 33

Table 2: The botanical composition of the examined sheep grazing in five replicates

property (1); one-time presence (2); two-times presence (3); three-times presence (4); four-times
presence (5); five-times presence (6); total 1. (7); monocotyledonous (8); dicotyledonous (9); total
2. (10)

Szemdn és mtsai (2008) szikes talaju, természetvédelmi gyepen (juhlegeld) botanikai
felmérést végzett, ahol legnagyobb mennyiségben az Alopecurus pratensis és a Poa pratensis
fordult eld. Leberl és mtsai (2010) Németorszdgban botanikai Osszetétel vizsgélatot végzett
extenziv juhlegel6n 2009 juniusétdl szeptemberéig, ahol a leggyakrabban el6fordul6é névényfajok
a Festuca rubra, Festuca ovina, Galium verum és Plantago lancelota voltak.

Osszességében a kétszikli novények domindltak a felvételezések folyaman, mivel 11
egyszikli novény mellett 22 kétszikli novényfajt azonositottunk be. A legeldn nem tapasztaltunk
ott hagyott, le nem ragott novényzetet, a beazonositott fajok mindegyikét elfogyasztottak a juhok.



205

Rddli et al. /AWETH Vol 8. 2. (2012)

3.  kép. Gyeptomeg meghatarozas dekagramm pontossaggal

Figure 3: The determination of the grass yild in decagrm

A laboratériumi koriilmények kozott mért eredményeinket a 2011-es juhlegelc’irc’il a (3.
tabldazatban) foglaltuk dssze. A 2011-es év gyeptermés mennyiségének az dtlaga 1 m”-re levetitve
1,28 kg volt. A legnagyobb mennyiséget majusban mértiik, szdmszerint 1,77 kg-ot. Majd junius és
julius honapban folyamatosan csokkent a gyep mennyisége az idd eldrehaladtaval. Juniusban 1,42
kg-ot, mig juliusban csupédn 0,64 kg volt a gyeptermés.

A 60°-0s szdrazanyag-tartalom atlagos értéke a 3 honap alapjan 25,76 % volt, méjustol
juliusig novekvd tendencidt mutatott. A 60°-0s viz-tartalom atlagaként 74,24 %-ot mértiink, ez
viszont ellenkezdleg majustdl juliusig csokkend tendencidt mutatott.

A vizsgélt gyep nyersfehérje-, nyershamu-tartalma mdjusban és juniusban majdnem
azonos, 2 % koriili értéket adott, mig juliusban kozel 4 %-os értéket ért el. A nyersrost tartalom
atlaga a 3 honap alapjan 8,61 %, de majustdl juliusig kdzel haromszorosara novekedett (13,77 %).

Makro- és mikroelemek esetében is szintén novekvd értékeket mértiink a hénapok
elérehaladtaval. Kimagasl6 értékil volt a gyepmintank jiliusban mért 92,53 mg/kg-os vas-tartalma.
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3. tdbldzat: A vizsgalt gyepmintak laboratériumban mért eredményei

Tulajdonsag — 291%-% év’ (.2) 7
) Majus| Junius| Jualius| Atlag
3) “4) S) | (6)
Gyeptermés/m’ (kg) (7) 1,77 | 142 | 0,64 | 1,28
Szarazanyag-tartalom 60°-on (% )(8) 17,69 | 21,76 | 37,82 | 25,76
Viz-tartalom 60°-on (% )(9) 82,31 | 78,24 | 62,18 | 74,24
Nyersfehérje-tartalom (%) (10) 2,21 2,16 3,60 | 2,66
Nyershamu-tartalom (%) (11) 2,05 2,08 3,46 | 2,53
Nyerszsir-tartalom (%) (12) 0,59 0,60 0,93 | 0,71
Nyersrost-tartalom (%) (13) 5,14 6,91 13,77 8,61
NDF (%) (14) 9,79 | 13,11 | 2492 | 1594
ADF (%) (15) 6,35 8,54 | 14,44| 9,78
Lignin-tartalom (%) (16) 0,77 1,08 1,77 1,21
Foszfor-tartalom (%) (17) 0,07 0,06 0,10 | 0,08
Kalcium-tartalom (%) (18) 0,11 0,17 0,26 | 0,18
Natrium-tartalom (%) (19) 0,02 0,02 0,05 | 0,03
Magnézium-tartalom (%) (20) 0,04 0,05 0,08 | 0,06
Kalium-tartalom (%) (21) 0,03 0,03 0,05 | 0,04
Vas-tartalom (mg/kg) (22) 21,69 | 57,58 | 92,53| 57,27
Mangan-tartalom (mg/kg) (23) 10,08 | 18,17 | 35,77 | 21,34
Réz-tartalom (mg/kg) (24) 1,31 1,35 2,01 | 1,56
Cink-tartalom (mg/kg) (25) 4,24 5,76 9,53 | 6,51

Table 3: Laboratory analysis results of the examined pastures

property (1); year 2011 (2); month of May (3); month of June (4); month of July (5); average (6);
grass yield on 1 m’ kg (7); dry matter content at 60 ° C (8); water content at 60 ° C (9); crude
protein content % (10); crude ash content % (11); crude fat content % (12); crude fiber content %
(13); NDF % (14); ADF % (15); lignin content % (16); phosphorus content % (17); calcium
content % (18); sodium content % (19); magnesium content (20); potassium content % (21); iron
content mg/kg (22); manganese content mg/kg (23); copper content mg/kg (24); zinc content
mg/kg (25)

A magyar meriné és fajtatiszta német hismeriné anyajuhok sulyait étkesség vizsgalatdnak
szempontjabdl a juniusi legeldn a (4. tdbldzatban) foglaltuk 6ssze. Mindhdrom egymast kovetd
nap mérése sordn a fajtatiszta német husmeriné genotipusndl koriilbeliil 2 kilégrammal nagyobb
sulyt mértiink, mint a magyar meriné anyak esetében.
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Els6 nap a sdlyvaltozds atlaga nem érte el egyik genotipusban sem a 4 kilégrammot (3,93;
3,70 kg), mig a masik két napon mindkét genotipus esetében 4 kildgrammndl nagyobb
sulyvéltozds volt a jellemzd, s6t mindkét fajtandl nétt a takarmanyfelvétel legeléfiibol a napok
elérehaladtdval. A harmadik napon a német hismeriné fajtacsoport 4,65 kg-ot vett fel legel6fiibol,
ami a legmagasabb érték volt a harom nap alatt.

4. tdbldzat: Kiilonboz6 genotipusi anyajuhok silya és kondiciéja jiniusi legelén harom
egymast koveté napon keresztiil

magyar meriné német Osszes
. , n=20) (2 husmeriné n=40) (4 .
Tulajdonsag ( ) @) (n=20) (3) ( )@ Szign.
1 — — - — 5
) Atlag,| Szoras,| Atlag,| Széras,| Atlag,| Szoras, )
kg (S| kg6) | kg(S)| kg(6) | kg(5)| kg (6)
Kihajtasi suly 5935 | 528 | 6150 | 754 | 6042 6,52
az els6 napon (6)
Behajtasi suly 6328 | 527 | 6520 | 758 | 6424 | 652
az els6 napon (7)
Silyvaltozas az
1. napi legelés alatt (8) 3,93 0,90 3,70 0,97 3,81 0,93
Kihajtasi suly 5952 | 501 | 6180 | 794 | 6066 | 665
a masodik napon (9)
Behajtasi suly 64,04 | 530 | 6584 | 791 64,94 6,71
a masodik napon (10)
Sulyvaltozas a 4,53 1,27 4,05 1,02 4,29 1,16
2. napi legelés alatt (11) NS
Kihajtasi sily
a harmadik napon (12) 59,72 5,08 61,64 7,78 60,68 6,56
Behajtasi sily
a harmadik napon (13) 64,12 5,20 66,28 7,70 65,20 6,58
Silyvaltozas
a 3. napi legelés alatt (14 441 0,74 4,65 0,70 4,53 0.72
Atlagos silyvaltozas
a 3 napi legelés alatt (15) 4,29 4,13 4,21
Uritéssel korrigalt
salyvaltozas (16) 3,29 >.13 3,21
K"“d‘c‘?f';;“‘“s"a“ 308 | 041 | 338 | 058 | 328 0,51

Table 4: The weight and condition of different genotype ewes on the pasture in June in 3 following
days

property (1); Hungarian Merino (2); German Mutton Merino (3); total (4), significance (5); getting
on pasture weight on the first day (6); living the pasture weight on the first day (7); change in
weight on the first day (8); getting on pasture weight on the second day (9); living the pasture
weight on the second day (10); change in weight on the second day (11); getting on pasture weight
on the third day (12); living the pasture weight on the third day (13); change in weight on the third
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day (14); average change in weight during a 3 day grazing period (15); the change in weight
corrected with excretion (16); condition in June (17)

A szamitott 4tlagos sulyvaltozds a 3 napi legelés alatt magyar merindk esetében 4,29 kg
volt, ez {iritéssel korrigdlva 5,29 kg-nak felelt meg. Német husmerindk esetében ez kozel 20
dekagrammal kevesebb volt, ez esetben 4,13 kg volt az 4tlagos sulyvéltozas a 3 nap alatt.

5. tdbldzat: Kiilonb6z6 genotipusd anyajuhok silya és kondicidja jaliusi legelén harom
egymast kovetoé napon keresztiil

magyar meriné német Osszes
Tulajdonsag (=200 ““S(‘;‘f;:,‘;"@) (n=40) () Szign.
1) (5)

Atlag,| Széras,| Atlag,| Széras,| Atlag,| Széras,
kg(5)| kg(6) | kg(5)| kg(6) | kg(5)| kg (6)

60,42 4,45 62,34 6,75 61,38 5,72

Kihajtasi sily az elsé
napon (6)
Behajtasi sily az elso
napon (7)
Silyvaltozas az 1. napi
legelés alatt (8)
Kihajtasi sily a masodik
napon (9)
Behajtasi siilly a masodik
napon (10)

Sulyvaltozas a 2. napi
legelés alatt (11) 402 | 092 | 359 | 078 | 380 | 087 |

Kihajtasi suly a harmadik 5o o6 | 450 | 6100 | 594 | 6033 | 5,12
napon (12)
Behajtasi sily a harmadik
napon (13)
Silyvaltozas a 3. napi
legelés alatt (14)
Atlagos silyvaltozas a 3
napi legelés alatt (15)

63,92 4,44 65,64 6,51 64,78 5,57

3,50 0,84 3,31 0,78 3,40 0,81

59,59 4,40 61,44 6,00 60,52 5,28

63,61 4,52 65,03 6,34 64,32 5,48

63,69 4,25 64,97 6,03 64,33 5,19

4,03 0,49 3,97 0,81 4,00 0,66

3,85 3,62 3,73

Uritéssel korrigalt
sulyvaltozas (16)

Kondicié jiniusba (17) 3,25 0,34 3,33 0,57 3,29 0,47

4,85 4,62 4,73

Table 5: The weight and condition of different genotype ewes on the pasture in July in 3 following
days
as in Table 4 (1-16); condition in July (17)
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Kondici6 vizsgédlata sordn a magyar merind anyajuhok esetében 3,18-as datlagos
kondiciépontszamot tapasztaltunk, mig a német hismerinok jobb kondiciét mutattak, esetiikben 2
tizeddel magasabb kondiciészamot mértiink, s 3,38-as kondiciépontszammal zartak. A kiilonbség
a két fajta kozott statisztikailag nem volt igazolhato, tehat egymadssal azonosnak tekinthetdek.

Revell és mtsai (2002) 100 Border Leicester x Romney anyajuh kondicidjat vizsgalta meg
ellés eldtt, ahol atlagosan 3,1-es kondicidpontszamot tapasztalt.

A juliusi legeldn mért anyajuhok silyait az (5. tdbldzatban) foglaltuk Ossze. Juliusban is
érvényesiilt az a tendencia, hogy a német hismeriné csoport minden mérés soran nagyobb sillyal
rendelkezett, mint a magyar meriné anyajuhok.

A juliusi legeldk esetében azonban mar erdteljesen megmutatkozott a csapadékhidny, ezzel
egylitt a legelok gyengébb gyephozama.

A magyar merin6 fajta jobban elviselte a szarazsdgot, s a napi sulyvéltozasuk a mésodik és
harmadik napon meghaladta a 4 kilogrammot (4,02 ; 4,03 kg).

Német husmeriné fajta esetében ez a mennyiség nem igazolddott be és mindhdrom nap
esetében 4 kilogramm alatti takarmédnyfelvételt mértiink (3,31 ; 3,59 ; 3,97 kg).

A juliusi hénapban a szamitott dtlagos stlyvaltozas a 3 napi legelés alatt magyar merinok
esetében 3,85 kg volt, mig német hismerindk esetében 3,62 kg-ot szdmoltunk.

Ennek kovetkeztében a juliusi honapra kondici6 a magyar merin anyajuhoknal javulo
kondiciét mutatott, s esetiikben 0,07-es kondicidjavulast tapasztalhattunk.

Német husmerindk esetében viszont 0,05-0s kondiciéromlés volt a jellemzd, igy 3,33-mal
zartak. Juliusi honap vizsgalata sordn a genotipus alapjan kozott szignifikdns mértékl kiilonbséget
szintén nem tapasztaltunk.

Az anyajuhok életkordnak vizsgdlatit a juniusi juhlegelén a (6. tdbldzatban) foglaltuk
Ossze. Az els6 napon a kihajtasi stly esetében a 9 éves anyajuhok rendelkeztek a legnagyobb
sullyal (66,70 kg).

Az atlag 60,43 kg volt, ami teljesen optimélisnak tekinthetd, hiszen a mérést ellés utan egy
hoénappal végeztiik el. Igaz, egy 6 éves anyajuh nagyobb stllyal rendelkezett, mint a tobbi, de
mivel ebben az esetben csak egy egyed szerepelt, ezért itt szordssal nem is szamolhattunk, igy nem
vettiik figyelembe.

Legel6rol behajtasi suly mérése sordn az elsd napon szintén a 9 éves anyajuhokndl mértiik
a legnagyobb silyt (70,05 kg), bar ezeknél az anyajuhoknél volt a legkisebb stlyvaltozas is az els6
napon (3,35 kg). Legnagyobb silyvéltozast ebben az esetben a legfiatalabb 3 éves anyajuhok adtak
4,23 kg-os novekedéssel.

A madsodik €s harmadik nap vizsgdlata sordn szintén a 9 éves anyajuhok domindltak. Ezek
az anydk rendelkeztek a legnagyobb kihajtasi sullyal (66,65 kg ; 66,30 kg), behajtasi stllyal (70,20
kg ; 70,00 kg), valamint szintén a legkisebb silyvaltozéssal (3,55 kg ; 3,70 kg).

A madsodik nap esetében kimagaslé eredményt mutattak a 4 éves anyajuhok, amelyeknél
5,14 kg-os sulyvaltozast mértiink a legeltetés sordn, ami igazan j6 eredménynek mondhat6 ezen a
juniusi 6ésgyepen.
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6. tdabldzat: Az életkor hatasa anyajuhok sulyara és kondicigjara juniusi legelon harom
egymast koveté napon keresztiil

Eletkor, év
2
o 3 4 5 6 7 8 9 11 | Osszes|

Tula.l(‘i;)nsag (n=4) | (n=8) | (n=4)| (n=1) | (n=2)| (n=15)| (n=2)| (n=4) | (n=40) Sll(%'l)l-

Atlagi Atlagi Atlagi Atlagi Atlagi Atlagi Atlagi Atlagi Atlagi

Széras,| Szoras, | Szoras,| Széras, | Szoras,| Szoras, | Szoras,| Szoras,| Szoéras,

kg(3) (kg(3) kg (kg3) (kg@B) kg3) |kg@) | kg@3) kg3)
Kihajtasi sily 58,95+ | 63,53%| 56,33 67.60&| 59,10 61.07+| 66,70+ 53,10 6043 ¢

az elsé napon (5) 205 | 588 | 528 0 523 | 7,17 | 071 | 463 | 651
Behajtasi siily 63,18+ | 6746x| 60,30+ 71.20| 63,05+ 64,79+ 70,05+ 56,78% 64.24x| o

az elsé napon (6) 2,59 | 5,558 | 578 0 346 | 725 | 035| 480 | 6,52
Silyvaltozas 423+ | 394%| 398+ 3,60+ | 3.95+| 371 | 335 358%| 38lx| o

az 1. napi legelés alatt (7)| 0,94 | 1,19 | 0,87 0 1,77 | 083 | 035 | 1,08 | 0,93
Kihajtasi sily 59,90+ | 64,25%| 56,05+ 66.90| 59,90+ 61,15+ 66,65+ 5277+ 60,66+ ¢

a masodik napon (8) 0,89 | 599 | 5,32 0 339 | 727 | 247 | 502 | 665

Behajtasi sily 63,754 69,39°+ 59,884 71,50+| 64,451 65,21°°4( 70,20°°4 56,98+ 64,94+ P<0.05

a masodik napon (9) 2,07 | 582 | 495 0 445 | 704 | 184 | 497 | 671 ’
Stlyvaltozas 385 | 514+ | 383%| 4,60+ | 4555| 4,13+ | 355%| 420&| 429+| (¢

a 2. napi legelés alatt (10)| 1,72 | 1,01 | 091 0 1,06 | 1,13 | 064 | 133 | 1,16
Kihajtasi sily 59.53% | 64,26%| 5593+ 68.80| 60.25% 61,11 6630+ 53,13% 60.68% ¢

a harmadik napon (11) 1,94 | 539 | 501 0 417 | 733 | 283 | 407 | 656
Behajtasi siily 63,63+ | 69,04%| 60,73+ 72.30%| 64,65+ 6579+ 70,00+ 57.48% 6520+ o

a harmadik napon (12) | 232 | 574 | 5,10 0 488 | 721 | 297 | 421 | 658
Stlyvaltozas 410+ | 478+ | 477+ 350+ | 440+ 467+ | 370+ 435%| 453x|

a 3. napi legelés (13) 045 | 074 | 0,32 0 071 | 0,77 | 014 | 09 | 0,72

PP 3,13+ | 3,50+ | 3,00+| 3,50+ | 3,25+| 330+ | 3,75%| 2,88+ | 3,28+
Kondici6 juniusban (14) | 655 | "037 | 071 | 050 | 036 | 056 | 035| 048 | o051 | N

Megjegyzés: az oszlopon beliil az azonos betiit nem tartalmazdak P<0,05 szinten szignifikdnsan kiilonboznek (15).

Table 6: Age effect on body weight and condition of ewes on the pasture in June in 3 following
days
property (1); age year (2); average + standard deviation (3); significance (4); getting on pasture
weight on the first day (5); living the pasture weight on the first day (6); change in weight on the
first day (7); getting on pasture weight on the second day (8); living the pasture weight on the
second day (9); change in weight on the second day (10); getting on pasture weight on the third
day (11); living the pasture weight on the third day (12); change in weight on the third day (13);
condition in July (14); treatments without the same superscript differ significantly (P <0,05) (15)
A juniusban mért dtlagos kondiciopontszam 3,28 volt a 40 anyajuh esetében. Legmagasabb
kondiciépontszamot (3,75) a legnagyobb sullyal rendelkezd 9 éves anyajuhokndl tapasztaltuk.
Legalacsonyabb kondiciopontszamot (2,88) a 11 éves anyajuhokndl mértiik, ahol minden
mérés sordn a legalacsonyabb volt a kihajtasi és behajtasi suly, bar igy is a legeltetés sordn a
madsodik és harmadik napon 4 kilogramm feletti silyvaltozast mutattak.




211

Radli et al. / AWETH Vol 8. 2. (2012)

Az anyajuhok életkoranak vizsgélatat a juliusi juhlegelon a (7. tdbldzatban) foglaltuk 6ssze.
Kihajtasi sily esetében az elsé napon nem tapasztaltunk véltozast a jiniusi hénaphoz képest, mivel
most is a 9 éves anyajuhok rendelkeztek a legnagyobb sillyal (64,85 kg), mig a 11 éves anyajuhok
a legalacsonyabb sullyal, kozel 10 kg-os sulykiilonbség volt koztiik (54,98 kg).

7. tdbldzat: Az életkor hatasa anyajuhok silyara és kondicidjara jiliusi legelén harom
egymast koveté napon keresztiil

Eletkor, év (2)
3 4 5 6 7 8 9 11 | Osszes
Tulajdonsag m=4) | n=8) | (n=4) | (n=1) | (n=2) | n=15)| (n=2) | (n=4) | (n=40)| Szign.
M . . . . . . . . . @
Atlag+| Atlag+| Atlag+| Atlag+| Atlag+| Atlag+| Atlag+| Atlagt| Atlag+
Széras,| Szoras, Szoras,| Szoéras,| Szoras,| Széras, Szoéras,| Szoras, Szoras,
kg(3) | kg3)| kgB) | kg3)| kg@B) | kg3)| kg(3) | kg(3)| kg(3)
Kihajtasi sily 60,72+| 64.64x| 56,95%| 66,60+| 60,85%| 61,96x| 64,85%| 5498 61.38%| ¢
az elsé napon (5) 277 | 498 | 494 0 290 | 636 | 2,19 | 374 | 5,72
Behajtasi sily 63,95%| 68,00+ 6043%| 69.80+| 6345%| 65.57| 67.85%| 5843+ 64.78%| ¢
az elsé napon (6) 378 | 5,09 | 495 0 2,76 | 5,81 2,76 | 387 | 5,57
Silyvaltozas 3.23+ | 336%| 348+ | 320&| 2,60+ | 3.61x| 3.00& | 345%| 340% | ¢
az els6é napon (7) 1,06 0,75 0,17 0 0,14 1,01 0,57 0,52 0,81
. egs s 2 ab a 55’90bci ab a ac b
Kihajtasi sily 59.33"4 63,65% 7, 7| 66.70+| 60,8074 61.48'% 62.45% 53.78"% 60,52%| o
a masodik napon (8) | 3,19 | 4,60 ’ 0 0,57 | 5,34 1,06 | 3,61 | 528 ’
Behajtasi sily 63,534 67,64°4 59,154 69,70+| 64,70+ 65,38+ 65,45+ 57,55°+ 64,32+ P<0.05
a masodik napon (9) | 2,65 | 4,71 4,35 0 0,85 574 | 092 | 391 | 548 ’
Silyvaltozas 420+ | 399+ | 325+ | 300+| 390+ | 390+| 3,00 | 378+| 3.80%| ¢
a masodik napon (10) | 1,18 | 0,84 1,16 0 028 | 0,78 | 0,14 1,05 | 087
Kihajtasi sily 59,234 63,44°4 55,13°+| 65,50+| 60,154 61,49+ 61,50+ 54,25°+ 60,33+ P<0.05
a harmadik napon (11)| 321 | 4,16 | 429 0 1,06 | 5,20 1,41 391 | 5,12 ’
Behajtasi sily 63,424 67,65+ 58,85°+| 68,90+| 63,85+ 65,45+ 65,504 58,30+ 64,33+ P0.05
a harmadik napon (12)| 3,14 | 4,03 | 426 0 0,50 | 5,31 2,83 | 406 | 519 ’
Silyvaltozas 419+ | 421%| 373+ | 340+ | 370+ | 395 | 400+ | 405%| 400 |
a harmadik napon (13)| 029 | 0,69 | 0,81 0 0,57 | 0,73 1,41 0,30 | 0,66
gt 325+ | 3,50+ | 2,88+ | 3,50+ | 325+ | 327+| 350+| 3,13+| 3,28
Kondici6 jaliusban (14) °) 59 | 35 | (48 0 035 | 056 | 035 | 025 | 047 | N

Megjegyzés: az oszlopon beliil az azonos betiit nem tartalmazdak P<0,05 szinten szignifikdnsan kiilonboznek (15).

Table 7: Age effect on body weight and condition of ewes on the pasture in July in 3 following
days

as in Table 6 (1-13); condition in July (14); treatments without the same superscript differ
significantly (P <0,05) (15)
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Legel6rdl behajtaskor azonban mar a 4 éves anyajuhokndl mértiik a legnagyobb sulyt 68
kg-mal. A legnagyobb sulyvaltozast a legeltetés alatt a 8 éves anyajuhok érték el 3,61 kg-mal.

A masodik napon, a mérlegelés sordn mind kihajtdskor és behajtiskor a 4 éves
anyajuhokndl mértiik a legnagyobb stlyt (63,65 kg;67,64 kg). A 9 éves anyajuhok mar csak 3 kg-
os sulyvaltozast mutattak legelds koriilmények kozott. Ez magyardzhaté elsdsorban az idGsebb
korral, valamint a szdraz iddjaradsnak koszonhetd gyengébb fliterméssel.

A harmadik nap mérése sordn szintén a 4 éves anyajuhok érték el a legjobb eredményeket
mindhdrom esetben. Legeldre kihajtdskor ez esetben atlagosan 63,44 kg-ot mértiink, mig
behajtaskor 67,64 kg volt az atlagos sulyuk. Legel6fiibdl is a legnagyobb mennyiségét ez a
korosztély vette fel a harmadik napon 4,21 kg-mal.

A jaliusi gyep beltartalma megvaltozott a juniusihoz képest a csapadékhiany
kovetkeztében. Ennek kovetkeztében a rostban gazdagabb legeldfiivet az iddsebb anyajuhok a
gyengébb, elkopott fogazatukkal nem tudtdk oly mértékben felvenni, mint a fiatalabb juhok.

Kondicié vizsgédlata szempontjabdl a 4 éves €s 9 éves anyajuhok atlagosan 3,50-es
kondicidval zartak, ami jO eredménynek mondhat6. Az 5 éves anyajuhok 2,88-as
kondicidpontszdma azonban gyenge eredménynek tekinthetd.

Kovetkeztetések és javaslatok

A botanikai Osszetétel-vizsgdlat meghatdrozdsa sordn az ot felvételezés alapjan 0sszesen 33
novényfajt azonositottunk be, ebbdl 11 ndvényfaj egyszikii volt és 22 novény a kétszikliek
osztalydba tartozott. Egyértelmilen megmutatkozott a kétsziki novények dominancidja. Két
egyszikli és két kétszikli novény esetében fordult eld, hogy mind az o6t felvételezés soran
beazonositottuk. Az anyajuhok az dsszes novényt lelegelték.

Anyajuhok étkességének vizsgdlatit a legelon felvett gyep tomege alapjdn a napi
sulyvéltozds segitségével genotipus és életkor szerint értékeltiik. A fajtatiszta német hismerind
anyajuhok a juniusi mérlegelések sordn minden esetben kozel 2 kg-mal nagyobb stlydak voltak,
mint a magyar merindk és a kondicidjuk esetében is nagyobb pontszdmot tapasztaltunk.
Egyértelmiien megmutatkozott a két fajta kozotti kiilonbség.

Jaliusban azonban a szdrazabb id6jardsnak, valamint a gyengébb fiitermésnek
koszonhetdéen a német hismerindk gyephasznositdsa gyengébb volt, s ez esetben kondiciéromlast
tapasztaltunk juniushoz képest.

Anyajuhok életkordnak vizsgélata alapjan a 9 éves anyajuhok rendelkeztek a legnagyobb
sullyal mindhdrom mérés sordn, mig a legalacsonyabb sulyt a 11 éves anyajuhokndl mértiik. Az
atlagsily minden mérésnél 60 kilogramm feletti volt, ami teljesen optimdlisnak tekinthetd, hiszen
a mérést ellés utdn egy honappal végeztiik el. A napi takarméanyfelvétel legel6fiibol 3,35 kg és
4,78 kilogramm volt janiusban. Kimagaslé eredményt értek el a 4 éves anyajuhok, amelyek
atlagosan 5,14 kg-os sulyvéltozdst mutattak, ami OJsgyepen, csapadékhidnyos évben j6
eredménynek mondhaté.

A juliusi hénap mérései sordn az anyajuhok mindig 60 kilogramm feletti atlagsullyal
rendelkeztek, de a napi takarmanyfelvétel mar csupan 2,60 kg és 4,21 kilogramm kozotti volt. Az
atlagos gyepfogyasztds a juniusi 5,21 kg-rdl jdliusra 4,73 kg-ra csokkent. Bebizonyosodott, hogy
a juliusi 0sgyepek szdraz évben az intenziv német hismeriné fajta, valamint az idésebb anyajuhok
takarmdnysziikségletét nem elégitette ki teljes mértékben.
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Abstract

Lameness is an important factor for culling animals. Strong legs and feet improve herd life of
dairy cows. Therefore, many countries include leg and feet conformation traits in their breeding
programs, often as early predictors of longevity. In the study 609 cows from 5 farms were
observed for a year for correlation between lameness and conformation traits. Among the type
traits, rear leg side view (0.30), rump angle (0.18), back teat placement (0.18) and front teat
placement (0.18), had the strongest associations (P<0.05) with clinical lameness. Low leg angle,
low rump angle, back and front tits pointing inside were associated with increased clinical
lameness. Correlations with strength and body depth ranged from 0.12 to 0.14, indicating that
heavier cows were slightly more prone to clinical lameness. Practical implementation of higher
selection pressure on rear leg side view is recommended.

Key words: clinical lameness, genetic correlation, type.

Introduction

Lameness in cattle is a systemic disease with local manifestation in the claws and occurs
in several clinically recognizable forms (Greenough et al., 2007). Lameness is usually associated
with tissue damage, discomfort and is manifested as an inability to walk (O’Callaghan, 2002).
Some misconceptions due to the ability of cattle to experience pain and the paucity of licensed
veterinary products might aggravate welfare. What is more, farmers often underestimate the
scope of the lameness problem within their herds (Whay et al., 2002).

This is an economically important production disease (Kaneene and Hurd, 1990; Enting
et al., 1997; Fourichon et al., 2001) and losses include reduced milk yield and quality, weight
loss and death (Webster, 2001). Disease has an impact on decreasing reproductive performance
(Sprecher et al., 1997) and increasing treatment costs. The cost of premature culling is also
highlighted (Enting et al., 1997). Cows with low milk yield and lameness and claw lesions are
more likely to be culled (Sogstad et al., 2007). Lameness is the reason for culling 16% of dairy
cows sent to slaughter in the US (NVAHMS, 2002) and has an impact on decreased carcass value of
culled cows (Van Arendonk et al., 1984).
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Research has found that there is a genetic correlation between production and poor leg
health in the modern high yielding dairy cows what explains increased susceptibility (Pryce et
al., 1997). It is thought to be a part of the intensification of the dairy industry (Faye, 1989).
Greenough et al. (2007) state that lameness appeared to be more common after the selection of
dairy cows. Just over the last 20-30 years the genetic potential for milk production in Holsteins
has doubled. Hoof and leg traits have been under investigation over the last two decades.
However, selection was not focused on non-production traits like locomotion, resistance to
diseases and other factors that contribute to longevity and functional efficiency (Boelling and
Pollott, 1998a). Nevertheless, if farm husbandry and management are appropriate for high-
yielding animals, that susceptibility may not manifest itself with higher occurrence.

Variation in feet and leg disorders is associated with environmental effects like changes in
housing and management. However, studies already have discovered genetic impact on diseases
of foots and legs (O’Callaghan, 2002). Therefore, selection could be used to decrease the
incidence of disease. Traits used in dairy selection are relatively inexpensive to record.
Conformation assessment is taking place usually in the first third of the first lactation. Type traits
provide only an indication of susceptibility to disease. How the particular trait will evolve was
the aim of the research of Boelling and Pollott (1998b). Authors found that claw traits and
locomotion showed variation between years and were influenced by seasonal factors as well as
the age of the animal, with the exception of foot angle. Additionally, the most noticeable
relationship was found between locomotion and rear leg side view.

The aim of the study was to estimate correlations between type traits that are currently
evaluated by the Hungarian Holstein-Friesian Association and lame and not lame cows. As
clinical lameness is affecting about 28% of cows in Hungary (personal observation) on different
levels focusing on rear leg side view trait might minimise occurrence of that disease.

Material and Methods

609 cows from 5 farms were chosen for lameness and traits observations. Every month 5
cows from first lactation and 5 cows from second lactation were selected. During the visit cows
on the farm were judged regarding their locomotion score and body condition score. 5-point scale
locomotion score of dairy cattle was used. The system developed by Sprecher et al. (1997) has
understandable objective descriptions of posture and gait for scoring. This also includes
subdivisions between sound and clinically lame cows (Table 1).

Cows were provided relatively dry, free of obstacles, concrete surface. Cows which were
found in the cubicles were given few minutes to recover after standing up, so impact of muscle
crump would not affect cows’ locomotion. For evaluating body condition score 5-point scale
condition score of dairy cattle published in (Rodenburg, 2000) was used. For measuring
intraobserver variation notes were made at the beginning of the observation. Cows walking were
judged and results were recorded. Half of the cows were observed for the second time at the end
of each visit and results were compared with the first observation. Number of cows observed
twice ranged form 5 (during the first visit) up to 60 (during the last visit, if no cow left the farm).
In average 83% repeatability of locomotion scores and 91% reputability in body condition scores
were estimated.
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Table 1. Locomotion score of dairy cattle (Sprecher et al., 1997)

Lameness score 1 |Stands and walks normally with a level back. Makes long confident

Normal strides.
Lamgness score 2 Stands with flat back, but arches when walks. Gait is slightly abnormal.
Mildly lame

Stands and walks with an arched back and short strides with one or more
legs. Slight sinking of dew-claw in limb opposite to the affected limb
may be evident.

Arched back standing and walking. Favouring one or more limbs, but
can still bear some weight on them. Sinking of the dew-claws is evident
in the limb opposite to the affected limb.

Lameness score 5 | Pronounced arching of back. Reluctant to move, with almost complete

Severely lame | weight transfer off the affected limb.

Lameness score 3
Moderately lame

Lameness score 4
Lame

Cows were observed for a year, which means animals were observed in different
production groups (barns), stages of lactation and during dry period as well. Culled and
slaughtered cows were included in records. Production data and type traits reported by judge
from Hungarian Holstein-Friesian Association were retrieved from the RISKA farm herd
management software. Data was collected and transformed in Microsoft Office Excel application.
Table prepared was put into SPSS 13.0 for Windows. For calculations, Pearson correlation
coefficient between type traits and lameness score, and its associated significance value (p) was
used to interpret the correlation between measures.

Results and Discussion

Rear Leg Side View

Estimates of correlations between lameness and the linear traits are in Table 2. Not
surprisingly, the greatest correlations between conformation and lameness were for traits that
describe structure of leg, rump and dairy form. The greatest correlation was between lameness
and rear leg side view. Estimate was 0.30 indicating that decreased leg angle was associated with
increased occurrence of lameness. This finding is in agreement with Boelling and Pollott (1998b)
where correlation 0.22 was found and with Boelling and Pollott (1998a) (0.44). Boettcher et al.
(1998) found a similar relationship between rear leg side view and lameness on the phenotypic
scale. They reported, however, correlation only at level of 0.13.

Rear Leg Rear View

There was no correlation found between rear leg rear view and lame cows (p=0.542).
Unlike this study, Boettcher et al. (1998) had measured correlation at -0.68. That result indicates
that cows that tend to stand or walk with their toes pointing outward and hocks pointing inward
and genetically predisposed to being lamer.
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Table 2. Correlations between lameness and traits observed on 5 dairy farms

BOELLING BOELLING and
Trait Present study | © Of ﬁg;ge | and POLLOTT |  POLLOTT

(1998a) (1998b)
Rear Leg Side View +0.30%* +0.13%* +0.44** +0.22%
Front Teat Placement +0.19%% -0.33%#% - -
Rump Angle +0.18** -0.03%* - +0.03**
Back Teat Placement +0.18%* - - -
Dairy Form +0.18%* +0.60%* - -
Udder +0.15%%* - +0.07* -
Udder Cleft +0.14%%* -0.46%* - -
Body Depth +0.14%* +0.42%* - -
Udder Depth +0.13%%* -0.44%* - -0.15 t0 0.15%*
Stature +0.13%% - - -
Strength +0.12%%* +0.22%%* - -
Rear Udder Height +0.12%% +0.26%* - -
Rump Width +0.12%%* +0.63** - -
Milk yield/1 lact. +0.12%* - +0.09* -
Feet and legs +0.11%* +0.11%* - -
Teat Length +0.10%* +0.30%* - -
Fore Udder Attachment +0.09%#% -0.06* - -
BCS -0.40%* - - -
Rear Leg Rear View - -0.68* - -
Foot Angle - -0.76* -0.08%* -0.21%*

*-P<0.05; **-P<0.01

Rump Width

Genetic correlation between rump width and lameness was found to be low (0.12). In the
research of Boettcher et al. (1998) that correlation was greater than 0.60. That correlation shows
that heifers of bulls that transfer genes for wider rumps are more disposed to locomotion
problems.

Rump Angle

Correlation between rump angle and lameness was low (0.18). In the other studies this
was reported with correlation of -0.03 (Boettcher et al., 1998) or 0.03 (Boelling and Pollott,
1998b).

Dairy Form

Among other type traits, correlation between dairy form and lame cows was not different
from 0 (P<0.05). In the study of Boettcher et al. (1998b) that correlation was 0.60 what shows
that increased sharpness and decreased body condition were associated with increased lameness.
Nevertheless, in the current study body condition score was negatively correlated to lameness (-
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0.40). This finding is similar to Wells er al. (1993) who reported the same phenotypic
relationship. In the study, the average condition score was 2.5 for healthy cows and 2.32 for
clinically lame. Moreover, Manson and Leaver (1989) also reported decreased body condition
score related to increases in lameness occurrence. The reasons and effects of this association are
not clear. Both body condition scores and lameness may be indicators of susceptibility to
metabolic diseases such as rumen acidosis. Cows in severe negative energy balance are likely to
have poorer condition than healthy cows. Such cows are also more prone to laminitis.

Strength and Body Depth

Correlation between strength and body depth and lameness were also low 0 (0.12 and 0.14
respectively with P<0.05). In the research of Boettcher ef al. (1998) genetic correlations between
those traits were moderately high and positive (0.22 and 0.42 respectively). These correlations,
and the high correlation of lameness with rump width, indicated that sires with larger, wider, and
possibly heavier daughters tended to be predisposed to be lame.

Stature

The correlation between stature and lameness was only 0.13, however, suggesting that,
genetically, increased body weight relative to frame size may be a more important risk factor for
lameness than absolute body weight. Wells et al. (1993) reported that the lame cows in their study
were significantly heavier than the cows that were not lame. Weight was estimated by measuring
the heart girth of each cow, and lame cows probably had more body depth and strength (width of
chest) than did cows that were not lame. Rowlands et al. (1985) previously reported a positive
phenotypic relationship between heart girth and lameness.

Udders

In the time of judgment heifers are not expressing characteristics of mature animals. That
is why, udder score was almost not correlated to lameness. In the future, more bulgy udders of
mature cows form an obstacle for the rear legs and force them to make a circle (Greenough et al.,
1981). Bigger udders make cows walking with legs spread, uneven foot wear can occur which
can lead to lameness (Blowey, 1985). Similar, weak correlation was discovered by Boelling and
Pollott (1998a). Fore udder attachment had very low correlation, similar to Boettcher et al.
(1998).

Udder Cleft and Udder Depth

Correlations between lameness, udder cleft and udder depth were moderately low (0.13
and 0.14 respectively). That means that cows with two halves of udders coming inside and udders
higher positioned than the hocks are a bit more prone to lameness. The same unexpected results
were noticed by Boelling and Pollott (1998b) ranging form -0.12 to 0.15. The differences were
caused because of use of alternative statistical methods - the sire component and the distinction
between young and proven bulls. Some other research has found, however, some different
relation, -0.46 for udder cleft and -0.44 for udder depth respectively. In the work of Boettcher et
al. (1998) cows with halves of udders coming outside and udders positioned lower than hocks are
more disposed to being lame. Phenotypically, cows may have to alter their gaits if udders are
deep and pendulous, what can be understandable in the work of Boettcher et al. (1998). There is
however no clear explanation why well-attached udders in this study and study of Boelling and
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Pollott (1998b) are associated with increase of lameness. Possibly, different statistical methods
are giving alternative results.

Front and Back Teat Placement

What is interesting front and back teat placement (0.19), it was slightly more correlated
than udder depth (0.13) and udder cleft (0.14). This pattern demonstrates that cows with front and
back tits slightly positioned inward are more disposed to lameness. In contrast, research of
Boettcher et al. (1998) found lame cows moderately and negatively correlated (-0.33) with front
tits being positioned rather outward.

Feet and Legs Score
Similarly to Boettcher et al. (1998) the correlation between feet and legs score and
lameness was not high (0.11).

Foot angle

There was not significant correlation between lameness and foot angle found. However,
some studies found significant negative correlation close to 0 (Boelling and Pollott, 1998a,
1998b). Wells et al. (1993) and Boettcher et al. (1998) found some strong negative relationships
between those measures (-0.76). Following this, decreased foot angle was genetically associated
with increased lameness occurrences. What is more, Wells et al. (1993), reported an odds ratio of
2.4 for a decrease of 10 degree in the angle of the rear lateral claw. Not directly a foot angle, but
angle of dorsal wall was investigated by Distl et al. (1990) and the same conclusions were found.

Milk production

Average 305-d production across herds was 9098.3 kg (SEM = 173.5 kg) of milk, with a
range of 6728 to 10860 kg. There was a weak correlation found between milk production during
one lactation (10946.34 + 7440.08) and lameness (0.12). A weak association between milk
production and locomotion score result was also found by Reurink and van Arendonk (1987) and
Boelling and Pollott (1998a).

Other traits

Rump angle, dairy character, final score, capacity, total score, and locomotion had very
low correlation with lameness with no significance.

Estimates of correlations between several type traits were low to moderate. Correlations
were highest for lameness with rear leg side view, rump angle and dairy form. Astonishingly,
there was no reported foot angle and rear leg rear view as being correlated to lameness. However,
those traits are thought to be the most related to lameness (Wells et al., 1993 and Boettcher et al.,
1998). Correlation between lameness and feet and legs score was close to 0. Weak correlation
between milk production and lameness probably means that all groups of cows are affected by
lameness in similar way. What is more, locomotion trait used by the judge in this study was not
correlated significantly to lameness. This suggests that lameness is hard to distinguish in the time
of judging first lactation cows. The correlation between lame cows and rear leg side view was
the highest among all traits. That combination demonstrates that decreased leg angle is strongly
associated with cows being lame. The magnitude of these correlations indicate that a selection
index with rear leg side view (0.30), rump angle (0.19) and dairy form (0.18) could be used to
directly select for more resistance to lameness.
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Conclusions

The study did not show high values of correlations between lameness and type traits, what
might be because of environment which modifies the correlations. Low leg angle, low rump
angle, back and front tits pointing inside were associated with increased clinical lameness. That
knowledge can be used to pay more attention in the future which cow needs more care with legs
and what kind of bulls should be used in the future for selection. For the conformation traits, it is
important not only to breed an ideal looking heifer, but an animal which shows equilibrium
between milk production, rear leg side view, and resistance to lameness.
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Abstract

A 5-point locomotion scoring system was used to investigate risk factors for elevated locomotion
scores and increased number of blocks used by trimmers among 11 422 dairy cows on 25 farms
in Hungary. Each of the farms was visited twice between May and December 2010 and between
May and December 2011. At each visit, all milking cows were scored for locomotion by a single
observer. Farms were grouped according to their management (which sometimes changed in two
years) and prevalence of lameness. Correlations, analysis of variance and chi-square tests were
constructed to identify factors associated with elevated mean locomotion score (increased
abnormality). Risk factors for increased locomotion score were: increased number of foot baths
per week, decreased number of extra free stalls, decreased BCS, dirtier bedding, non-grooved
feed yards, limited access to water, old-fashioned, square feeders and milking parlours with steps
> 5 cm. Unrestricted rising was related to the presence of lunge areas and brisket boards. There
were fewer hock and knee lesions in straw yards than in free stalls and rising was unrestricted on
farms where stalls were provided with lunge areas and brisket boards. Risk factors for increased
use of orthopaedic blocks by trimmers were: an increased number of foot baths per week, more
frequent trimmings per year, decreased number of extra free stalls, narrower passageways, longer
distances between barns and paddocks, lower placement of neck rails, increased percentage of
cows perching and heifers with dirty hindlimbs, no access to paddocks, presence of free stalls,
lack of lunge areas, poor quality surfaces in front of water troughs, non-grooved feed yards,
stones on tracks, increased percentage of obviously ill cows, scraping passageways using tractors
and the presence of grooved alleys in milking parlours. The results provide a framework for
hypotheses for future investigations of risk factors for impaired locomotion.

Key words: dairy cattle, lameness, orthopaedic blocks, risk factor, lameness prevalence.



224

Gudaj et al. /AWETH Vol 8. 2. (2012)

Introduction

Lameness has been recognized as a multifaceted condition (Espejo and Endres, 2007),
severely-decreased animal welfare (Webster, 2001) and is an important constraint to the dairy
industry (Kossaibati and Esslemont, 1997). Lameness is a major welfare problem of dairy cows
(Whay et al., 2003) and because of its negative impact on milk production is one of the most
important problems of dairy cattle (Coulon et al., 1996; Warnick et al., 2001). If antibiotics are
administered, milk may have to be discarded (Blowey, 1993).

Technical and scientific knowledge about locomotion disorders in dairy cattle has grown
partly due to activities of projects such “Sund Klov” (Healthy Claw) in Sweden and Denmark,
(DairyCo, 2012), ‘‘Lamecow”, funded under the EU Sixth Framework (Amory et al., 2006) and
applied behavioural studies in the USA (Faull et al., 1996). Nevertheless, lameness in dairy is
still a problem, with for example data showing increase in prevalence in lameness in the UK from
18% in 1989-1990 and 35% reported in 2006-2007 (FAWC, 2009).

Improvements in mastitis and SCC in dairy cattle were possible due to different payments
depending on milk quality. However, there have been few improvements in management of
lameness in dairy cattle. Unlike milk quality there are no direct payments to reduce lameness.
Management plans for decreasing lameness in dairy cattle are not developed to be fully effected
because the research background is not strong enough to provide such a plan (Amory et al.,
2006). It is obvious that there is a high prevalence of lameness and this is the evidence that
recommendations are need to be provided to reduce locomotion disorders. The prevalence in
Europe has been estimated at 1.2% in 34 zero-grazing herds in Holland (Smits et al., 1992), 5%
on 101 farms in Sweden (Manske et al., 2002), 19% on 4 farms in Hungary (Ozsvdri et al., 2007)
and 22% on 53 farms in England (Whay et al., 2003). It is possible that differences in lameness
variation in those countries occur because of different managements, scoring systems or
observers.

Studies about lameness and its associations with dairy husbandry are still in progress. One
of the methods of collecting knowledge about the diseases is observation of associations between
prevalence of lameness and management risk factors. An increased occurrence of lameness was
associated with concrete floors Webster (2002), slatted concrete floors (Leach et al., 1997) and
rubber slats (Hultgren et al., 2004). More hoof lesions were found to be related to reduced time
cows are lying (Leonard et al., 1996), presence of slopes and high steps (Philipot et al., 1993).
High prevalence of lame cows was also associated with slippery surfaces and uncomfortable
cubicles (Faull et al., 1996), free stalls in comparison to tie stalls (Cook, 2003) and lack of biotin
as a supplement for milking cows (O’Callaghan, 2002). These studies comparing different
management factors might be independently not sufficient enough for creating background for
management program for decreasing lameness on Hungarian dairy farms. Different husbandry
practices in different countries means that risk factors for lameness are likely to vary.

Extremely affected hooves can be given relief by shifting the weight-bearing surface off
affected lesions to promote healing and recovering. There are two ways of doing that, either by
leaving the unaffected hoof untrimmed higher than the affected hoof or by applying a wooden,
plastic or rubber orthopaedic block to the healthy claw. One of those methods should be applied
every time the corium is exposed. If possible, the cow with the orthopaedic block is best kept on
concrete after trimming so the affected claw does not sink into mud, manure or dung. Higginson
et al. (2011) asserted that orthopaedic blocks make no differences in lame cows with number of
steps taken, in lying duration or bouts. However, the commonly used orthopaedic blocks lose the
perpendicular placing, slope towards the axial cleft resulting in secondary hoof horn lesions when
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cows walk intensively not allowing enough time for lesion recovery. For that reason larger angle-
adjusted blocks maintained their original shape and position longer resulting in fewer secondary
hoof horn lesions (Burgi, 2011). Blocks used are not direct indicators of overall prevalence of
lameness in herds, but can give an idea how many cows are found with the most severe lesions.
So far there was no publication found covering reasons for elevated use of orthopaedic blocks.

The aim of the study was to check associations between the prevalence of lameness,
number of blocks used by hoof trimmers and management risk factors.

Material and Methods

25 Holstein-Friesian farms in eastern and south eastern Hungary were enrolled into a
study of risk factors associated with high locomotion score and high use of blocks by trimmers.
Farms were visited between May and December 2010 for the first time. During each visit all
milking cows leaving milking parlour after morning milking were observed for occurrence of
lameness. Cows were checked when walking on flat, clean concrete free of mud, muck and other
contaminations which could make cows walking abnormally. For that reason locomotion scoring
system developed by Sprecher et al. (1997) was used (Table 1). This method has understandable
objective descriptions of posture and gait for scoring. It also includes subdivisions between sound
with imperfect locomotion and clinically lame cows. The system contains 5 categories of
increasing severity. The first describes a normal locomotion and only considers the back position
(flat while walking and standing). Another one describes a mild abnormality visible only when
the animal walks when the back is arched. The last 3 scores classify a bovine as lame and the
animals are arching of the back while standing and walking with more visible gait abnormalities.
Researchers consider lame cows to be the ones with scores 3-5 (Clarkson et al., 1996; Sprecher
et al., 1997 and Cook, 2003).

Table 1. Locomotion score of dairy cattle
(Sprecher et al., 1997)

Locomotion score 1 | Stands and walks normally with a level back. Makes long confident

Normal strides.
Locomotion score 2 | Stands with flat back, but arches when walks. Gait is slightly
Mildly lame abnormal.

Stands and walks with an arched back and short strides with one or
more legs. Slight sinking of dew-claw in limb opposite to the
affected limb may be evident.

Arched back standing and walking. Favouring one or more limbs,
but can still bear some weight on them. Sinking of the dew-claws is
evident in the limb opposite to the affected limb.

Locomotion score 5 | Pronounced arching of back. Reluctant to move, with almost

Severely lame complete weight transfer off the affected limb.

Locomotion score 3
Moderately lame

Locomotion score 4
Lame

After locomotion scoring every single lameness preventive measure was recorded and
discussed with farm manager. Farmers were given advices regarding the most neglected areas on
the farms coming from scientific outputs and international journals dealing with dairy
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management. The second visit was performed between May and December 2011. Again milking
cows leaving milking parlour after morning milking were observed for occurrence of lameness
and lameness preventive measures were recorded. Cooperation with leading professional
trimming company helped to obtain information about number of blocks used during trimmings
on 15 out of 25 farms in 2010 and 2011. Number of blocks was transformed to units of
blocks/100 cows (lactating and dry). Then there was possibility to run a Spearman Rank
Correlation test to determine strength of relationship between number of blocks used on farms,
prevalence of lameness and environmental factors. Each farm was grouped to the category with
particular measure and lameness score. Observations with lameness and 2 or more categories
were analysed with analysis of variance. Percentages of lameness and percentages describing
particular category were correlated and two measures described as categories were tested with
Chi-square tests. Following measures were tested in the study to be theoretically associated with
elevated prevalence of lameness: footbathing (no./week), trimming (no./year), method of
trimming (no trimming, on-farm hoof trimmers, professional trimmers), records of lame cows,
building type (freestall, straw yard), bedding material (corn, straw), scraping method (tractor,
scraper), width of passageways between cubicles (cm), type of concrete between cubicles
(grooved, non-grooved), surface quality (1 — relatively dry, no holes not slippery; 2 — wet or some
holes or slippery; 3 — wet, some holes and slippery), width of passageways in front of feeders
(cm), type of concrete in front of feeders (grooved, non-grooved), extra free stalls (no.), lunge
area (present or not), brisket board (present or not), free stall length (cm), free stall width (cm),
horizontal position of neck rail (cm), vertical position of neck rail (cm), water access (easy,
limited), ventilation (present or not), steps in milking parlour >5 cm, type of concrete in milking
parlours (grooved, non-grooved), access to paddocks, shade, distance between buildings and
paddocks (m), width of track (m), track camber (present or not), stones on track (present or not)
and stockman (1 — cows herded calmly, 2 — at least one worker expressing negative behaviour, 3
— more than half of workers expressing negative behaviours).

Results and Discussion

Relations between the occurrence of lameness, welfare measures and environmental factors
Among a long list of measures of potential risks for lameness only some of them were
found to be correlated with an increased prevalence of locomotion disorders on the 25 Hungarian
dairy farms measured (7Table 2). There was a positive correlation between the number of foot
baths per week and with a high number of lame cows. Less extra cubicles in barns were
discovered to be correlated with more lameness. More dull, thin and obviously sick cows were
found with compromised locomotion. Regarding performance data lower average milk yield,
higher protein content, SCC and urea level were correlated to growth in prevalence of lameness.
Finally, similarly to lactating cows, thin dry cows with soiled or wet bedding were found lamer.
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factors observed on 25 dairy farms in Hungary

Correlation
Measures No. of farms coefficient Significance
(lameness)
Foot bathing (No./week) 50 +0.29 0.045
Extra free stalls (%) 50 -0.41 0.034
Milking cows — Obviously ill (%) 50 +0.29 0.40
Milking cows — BCS1 (%) *) 50 +0.36 0.010
Milking cows — BCS2 (%) * 50 +0.40 0.004
Milking cows — BCS3 (%) * 50 -0.52 0.001
Thin dry cows (%) 50 +0.43 0.002
Dry cows bedding cleanliness 50 -0.31 0.03

* BCS — Body Condition Score; 5-point scale was used

The analysis of variance proved that more lame cows can be found on farms with limited
access to water troughs compared to easy access to water, concrete square feeding troughs
compared to feeder on flat surface and with steps higher than 5 cm in milking parlours compared
to farms with no steps higher than 5 cm in milking parlours (Table 3).

Table 3. Analysis of variance between means of lameness in different environmental

conditions
Measures No. of Mean of Std. dev. Significanc
farms lameness e
Limited access to water 19 36.31 12.76 0.029
Easy access to water 31 28.23 11.99 ’
Feeder (flat surface) 25 27.08 12.88 0018
Feeder (concrete trough) 25 35.52 11.44 )
Feed yard non-grooved 31 35.97 12.03 0.001
Feed yard grooved 19 23.68 10.25 '
Milking parlour with no steps 32 28.42 12.82 0032
Milking parlour steps >5cm 18 36.42 11.32 '

The investigation of resting areas for lactating cows shows that there is a very significant

impact of a lack of lunge area and brisket boards on rising behaviour of cows (Table 4).
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Table 4. Rising opportunities with different cubicle setups

Measures
No lunge | Lunge area | No brisket Brisket
board
area present board
present
Rising | 1 - Unrestricted 0 12 0 12
scores | 2 - Mildly restricted 9 3 6 6
3 — Very restricted 4 0 3 1

No. of farms 28 23
Df 2 2
Chi-Square Tests - Value 18.96 10.87
Asymp. Sig. (2-sided) 0.001 0.005

Finally, a lower number of hock and knee lesions was found in straw yards in comparison
to free stall barns (Table 5).

Table S. Analysis of variance between mean occurrence of hock and knee lesions in straw
yard and free stall barns

No. of Mean of
Measures ) hock and Std. dev.  Significance
farms .
knee lesions
Straw yard 24 13.88 11.88 0.006
Free stall 26 26.85 18.92 ’

There is no agreement in literature with some of the measures how they affect lameness
distributions; misinterpretation can have a place if advice are going to be given to Hungarian
dairy farmers. There are different bedding materials used in free stalls and it is unclear which, if
any, of the available surfaces are best for the health of legs and hooves (Cook, 2003; Espejo et
al., 2006; Faull et al., 1996; Wechsler et al., 2000). There is no agreement which housing is
better regarding lameness development (Barker et al., 2007; Philipot et al., 1993) and if
overcrowding is really elevating the number of lame cows (Espejo et al., 2007; Wierenga and
Hopster, 1990). For clarifying those and other issues this study gives good confirmation how
scientific outcomes (similar or different) are found to affect lameness on Hungarian dairy farms.
The estimated measures can give an idea what are potential risk areas which should be considered
in applying lameness preventive solutions in Hungary. Locomotion scores provide an estimate of
the prevalence of lameness in a herd. Scoring many cattle on many farms and correlating the
scores with management practices can assist in understanding impaired locomotion and provide
the opportunity to generate a hypotheses for improved locomotion, whatever the etihology of
specific lesions.

Faye and Lescourret (1989) reported that the use of foot baths is beneficial in controlling
digital dermatitis. However, benefits of foot bathing were not detectable on commercial farms in
this study with more lame cows and more orthopaedic blocks used by hoof trimmers on farms
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using more often foot baths. The same relations were found by Amory et al. (2008) in dairy cattle
and by Wassink et al. (2003) in sheep. Foot bathing was probably positively correlated to an
elevated prevalence of lameness due to a possible incorrect use of foot baths. This could include
the chemical solution being too concentrated, too diluted, contaminated or not changed frequently
enough. It is very likely that the reservoir with the solution became filled with faeces and cows
had to walk through the slurry when leaving the milking parlour, possibly increasing the chance
for the spreading of digital dermatitis (the conditions of foot baths were not measured in this
study). The other explanation is that on farms with poor housing and management, foot bathing,
alongside trimming, is thought to be the only possible effective routine solution, whatever the
quality of action is taken. Sumner and Davies (1998) concluded that these are not the foot baths
which make cows lamer, but farmers, seeing more lame cows, use foot baths more often. There
are already commercially innovative approaches to foot bathing. Some foot baths separate the
legs of the cows for proper cleaning, with special brushes or jets cleaning hooves from five sides.
Additionally, pressurised water is sprayed when the cows vacate the bath; the equipment is
sprayed down and the solution is changed with programmable repetitions. In other words what
was until now a simple hole in the concrete became a thing of technology. Whichever method is
used it should be used effectively.

A minimum 5-10% of extra stalls are recommended by different authors to be in the barn
to provide enough space for all the cows (ESCE, 2012; Tucker et al. 2003; Wagner-Storch et al.,
2003). That solution gives every cow free access to a laying area. Animals will lie down longer if
there is enough space to lie. Bowell et al. (2003) and Leonard et al. (1996) had shown that the
ratio of cubicles to cows in his research was negatively correlated with the locomotion score and
the same correlation was found in the present study. Moreover, the number of orthopaedic blocks
used by hoof trimmers was also correlated with less extra stalls available for cattle.

Lower body condition scores (1 and 2) were found to be positively correlated to elevated
lameness cases among 826 cows and the same relation was found on the 25 farms. Ozsvdri et al.
(2007) reported that the body weight of lame cows decreased by 6.6% (41.7 kg) compared to the
indices of healthy cows. Wells et al. (1993) also found a strong correlation between poor body
condition and clinical lameness. For a long time researchers believed that lameness was the result
of sub-clinical rumen acidosis and body condition thought to be not a cause, but a consequence of
lameness. A study at Bicalho et al. (2009) found that a thinner digital cushion was correlated to
lower body conditions of cows. A weaker cushion has a lower capacity to protect the corium
tissue from compression by the third phalanx which causes more incidences of impaired
locomotion. The relation is likely to be true because a great part of the digital cushion is built up
of adipose tissue. Hassall et al. (1993) and Juarez et al. (2003) claim that a lower body condition
could be a consequence of reduced feeding times. Juarez et al. (2003) go further with conclusions
that restriction of movement and not being able to arrive to the feeder as fast as healthy cows
make lame cows unable to acquire larger portions of feed.

In the study, the farms where dry cows had compromised resting area cleanliness, there
were more lame cows. Borderas et al. (2004), Gregory (2004) and Somers et al. (2005)
associated contaminated surfaces and housing conditions with softer claw horns, increased hoof
horn lesions and digital dermatitis. This relation is likely to be a reason for increased use of
orthopaedic blocks by hoof trimmers on farms where an elevated percentage of heifers were
found with dirty hindlimbs. When dry cows and heifers are moved from wet and dirty straw yard
barns to milking groups they are experiencing a shock of contact with abrasive concrete
passageways.
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On farms with limited access to water more cows were reported with lameness and more
blocks were used by claw trimmers. This is possible that on those farms the water troughs were
positioned slightly higher and cows needed to walk on a concrete steps which increases the risk
for slipping especially in winter. On some farms the water stations were placed at the end of
passageways where the scraper arms were present when not in use. If the cows wanted to access
the water trough, they needed to walk over the metal parts of the scraper. As a result safe and
stable hoof position was compromised. In another situation, the cows drinking water were
disturbed by the scraper when it started its movement. On some farms the water troughs were
positioned along passageways on the way of the tractor scraping the manure. The area around the
water troughs was not properly scraped and cows were walking in manure.

The cows kept in barns with flat feeding surfaces were observed with less locomotion
problems. Modern feeders (flat surfaces) are build slightly higher than the level of the cows stand
and feed is pushed few times a day closer to the cattle. In old fashioned troughs, which are
usually relatively wide, food is most of the time spread to the farther end of the feeder. The cows
that are trying to reach the farthest pieces of TMR are placing more weight on the front legs and
placing more pressure on the hooves.

In the study the cows kept in barns with grooved feed yard passageways were less likely
to be lame and more orthopaedic blocks were used by hoof trimmers in comparison to non-
grooved yards. Dembele et al. (2006), Faull et al. (1996) and Flower et al. (2007) correlated
slippery flooring with a higher prevalence of lameness and Telezhenko and Bergsten (2005) with
alterations in gait. Abnormal gait on slippery surfaces causes altered weight bearing on the sole
and white line disease. In comparison, Barker et al. (2007) claimed that the risk of white line
disease increased with solid grooved concrete floors in housing and yards, compared with other
floor surfaces.

Cows walking in the milking parlour are most of the time herded by stockmen. The cattle
are in proximity to each other and if rushed, are not able to carefully observe where it steps.
Cows which collide with an extra step must change their gait and either put more pressure on the
hooves or lose equilibrium.

The stalls should have adequate lunge space in front to allow the cows to easily stand up
and lie down. The comfort of cubicles was studied by Dippel et al. (2009) who concluded that
cows were more often choosing stalls with a lunge area in comparison to stalls without that area.
In the present study the same relations were found in addition to fewer blocks used by claw
trimmers on farms providing their cows with lunge areas. It is possible, that in the barns with
lunge areas, cows have longer lying times and do not affect their hooves so much.

The purpose of the brisket locator is to discourage forward movement when a cow is
resting to preserve lunge space and minimize the change of hitting the stall structure when rising.
It should allow the largest cow in the group to comfortably rest on the stall surface. It should also
allow cows to extend their front leg(s) forward when resting, and step forward when rising.
However, Tucker et al. (2006) and Anderson (2008) agreed that if given a choice, cows prefer
stalls without brisket boards because they do not contribute to restlessness and brisket boards
reduce the amount of time cows spend lying. A brisket board higher than 15 cm was estimated by
Espejo and Endres (2007) to be associated with greater prevalence of lameness. In the present
study there was no observation to estimate the preference for cubicles with and without boards,
lying times and the height of brisket boards. However, considering rising easiness significantly
more cows had unrestricted rising in cubicles with a brisket board present in comparison to stalls
lacking that device.
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Singh et al. (1994) estimated improved laying times in straw yards when compared with
free stalls and Singh and Ward (1993) observed a relation between elevated sole lesion scores,
growth in locomotion disorders and increased standing times. In the current study free stalls were
confirmed to be more hazardous for dairy welfare than straw yards with a more average
percentage of cows found with hock and knee lesions. There were also more orthopaedic blocks
used by hoof trimmers on farms where cows were kept in free stalls. Unlike those studies, Barker
et al. (2007) did not report any significant differences in mean herd locomotion scores between
herds housed in straw yards and herds housed in free stalls.

Relations between the number of orthopaedic blocks used by hoof trimmers, welfare measures
and environmental factors

On average 8.54 orthopaedic blocks were used by hoof trimmers per 100 cows with
standard deviation of 5.73. The number of blocks used during trimming was reported to have a
rather strong and positive correlation with an increased number of foot baths per week and a
higher number of trimmings per year (Table 6). Similar to lameness, more orthopaedic blocks
were used on farms with lower number of extra free stalls provided for milking cows. Narrower
passageways in front of cubicles and feeders with longer distances to paddocks were strongly
correlated to more lame cases. The neck rail positioned lower was negatively correlated to more
lameness. Finally, more perching cows with dirty hindlimbs in heifers were positively correlated
to increased occurrence of lameness.

The number of orthopaedic blocks was evaluated to differ significantly regarding the
method of trimming with on-farm trimmers using 5-6 blocks per 100 cows and professional
trimmers using 9-11 blocks per 100 cows (Table 7). In straw yards fewer orthopaedic blocks
were used than in free stalls.

Table 6. Correlations between the number of orthopaedic blocks used by hoof trimmers,
welfare measures and environmental factors observed on 25 dairy farms in Hungary

Correlation
Measures No. of farms coefficient Significance
(blocks)
Foot bathing (No./week) 24 +0.59 0.003
Hoof trimming per year 24 +0.41 0.049
Extra free stalls (%) 24 -0.85 0.002
Passageways — feeder (m) 24 -0.42 0.042
Building — paddock (m) 10 +0.82 0.007
Passageways — cubicles (m) 20 -0.60 0.005
Neck rail — vertical position 10 -0.73 0.016
Lactating cows perching (%) 20 +0.51 0.02
Heifers dirty hindlimbs (%) 20 +0.45 0.02
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Table 7. Analysis of variance between mean the number of orthopaedic blocks used by hoof
trimmers in different environmental conditions

Measures 1;2}::: ll)\;[:cal?s Std. dev. | Significance
On-farm hoof trimming 10 5.63 3.85 0.044
Professional hoof trimming 14 10.65 5.64 '
Straw yards 14 6.72 4.20 0.019
Free stalls 10 11.86 5.72 '
Scraping — scraper 19 7.29 3.99 0.003
Scraping — tractor 5 14.83 6.45 '
Lunge area present 5 7.42 3.76 0.004
Lunge area not present 5 16.31 3.16 '
Water surface quality — good 16 7.36 4.35 0.039
Water surface quality —bad 8 11.87 6.38 '
Feed yard surface grooved 13 6.39 341 0.012
Feed yard surface not grooved 11 11.79 6.03 '
Parlour — smooth flooring 12 7.98 5.47
Parlour — rough flooring 8 12.34 4.82 0.04
Parlour — rubber flooring 4 4.59 1.48
No access to paddocks 10 12.75 4.40 0.001
Access to paddocks 14 6.09 4.34 '
Track — no stones 6 3.84 1.59 0.047
Track — stones present 4 7.51 3.68 '

In comparison, in barns where tractors were used for scraping manure a higher number of
orthopaedic blocks was used. Interestingly, there were less cows with blocks in barns with
grooved flooring in front of feeders in comparison to not grooved, however, there were more
orthopaedic blocks used on farms where milking parlours were provided with grooved surfaces.
Fewer numbers of blocks was found in milking parlours with non-grooved flooring and the least
number of blocks was observed when cows walked on rubber. Increased provision of orthopaedic
blocks was on farms without access to paddocks and stones on tracks.

The number of orthopaedic blocks used by hoof trimmers was not correlated to the
prevalence of lameness. That means that a high prevalence of lameness does not require a a high
number of blocks (for example, if digital dermatitis or only slightly-impaired locomotion takes
place on a high scale in the herd). On the other hand, a high number of blocks used by claw
trimmers does not mean that the level of lameness is very high if some cows need blocks to be
used and the rest of cows have hooves in relatively good condition. Nevertheless, cows that need
orthopaedic blocks are definitely the most affected by lameness.

The number of trimmings per year and its correlation with increased number of blocks can
be explained by more care taken with lame cows. Herds which are more often trimmed are also
more often monitored and the most severe cases can be treated which gives a greater chance for
those cows to recover. The higher number of blocks used by professional trimming services in
comparison to on-farm workers probably means that skilled hoof trimmers are more likely to find
and estimate severe cases treatable with the use of orthopaedic blocks.
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In a study by Barker et al. (2007) narrower passageways were correlated with a growth in
the number of lame cows. In the present study, narrower aisles in front of feeders and cubicles
were also correlated with a higher number of blocks used by claw trimmers. This is driven either
by a higher level of slurry or more traffic and more wear of hooves in narrower passageways
compared to wider areas.

The distance between barn and paddocks and between barn and milking parlour was
found only to be investigated by Espejo and Endres (2007), but the relation in that study was
found to be insignificant. In the current project, the cows on the farms with paddocks located
farther from the barn were found with an increased number of orthopaedic blocks. The same
relation was found in New Zealand and described to be a reason of excess exercise on hard
surfaces causing mechanical stress on the hooves (Vermunt, 1992). It is not completely in
agreement with Harris et al. (1988) who concluded that interdigital cracking and pain were more
common when the distance to paddocks was shorter. An explanation for this was that in shorter
tracks there is an increased crowding with more cows trying to pass the same place in the same
time and with limited foot placement. On the 25 Hungarian dairy farms, farmers and hoof
trimmers confirmed that more problems with white line disease and stones in the hooves were
reported when cows were walking on concrete where small stones penetrated the hoof. Those
situations happen when wheels of vehicles crossing routes of cattle bring small stones on a
concrete during everyday activities or engineering works carried. As a confirmation in the present
study more blocks were used on farms with stones found on tracks where cows were walking to
milking parlours and to paddocks than on farms with tracks free of stones.

Neck rail position and its presence was found by scientists to have advantages and
disadvantages. The neck rail often prevents cows from standing fully inside the stall in order to
keep the bedding clean, but cows showed no clear preference for the position of the neck rail
(Tucker et al., 2005). In the current study with the neck rail positioned lower was correlated with
a higher number of orthopaedic blocks used. This finding agrees with Fregonesi et al. (2009)
who observed that an aggressive neck rail placement contributes to the occurrence of lameness
and when removed helps lame cows recover. Lower positioned neck rails did not affect lying
times, but forced cows to perch, with only the two front feet inside the dry stall and hindlimbs
usually in passageway in manure. Bernardi et al. (2009) found and described that as the stall-
design paradox because neck rails improve udder and stall hygiene, but increase lameness. In the
present study there was a link existing between a higher number of blocks, lower position of the
neck rail and increased number of cows perching.

Barker et al. (2007) demonstrated that the use of automatic scrapers was associated with
an increased risk of lameness. Although automatic scrapers can improve hygiene in the free-stall
barn because of frequent scraping; they are thought to be associated with an increased percentage
of lame cows because cows have dirtier hooves as the wave of slurry passes. Moreover, the
movement of automatic scrapers is believed to result in the cows moving rapidly to avoid its path.
Stefanowska et al. (2001) measured that 91% of locomotion incidents observed in barns with
automatic scrapers occurred as a result of contact with the scrapers. During feeding, automatic
scrapers can cause further disruption because cows lower in social rank may be displaced from
their position at the feed barrier. Automatic scrapers in the present study were associated with
fewer numbers of orthopaedic blocks used by hoof trimmers in comparison to tractor scraping.
Number of blocks used by trimmers and mean occurrences of lameness were not correlated in
this study but both measures are expressing compromised locomotion of dairy cows. The reason
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for more blocks being used on farms with tractor scrapers could be that scrapers are used on flat,
regular concrete surfaces. Tractors, however, are mostly used on poor-quality passageways where
manure and dung is cumulating in holes and damaged areas. It is possible that the poor hygiene
of feet and legs in dairy cows provides more favourable conditions for digital dermatitis.

Rough flooring in milking parlour alleys was associated with more blocks being used by
hoof trimmers in comparison with smooth flooring which was associated with more blocks being
used than on farms with rubber flooring. The surface where cows are milked is rarely maintained
because is hard to reach with other machines. The concrete floors in the milking parlours are
covered with manure and cleaned with chemicals and water many times a day which, with heavy
traffic, makes it rougher because small particles are washed out, leaving sharper, bigger lumps.
The destructive effect of rough, sharp, or eroded concrete is that these surfaces have higher
frictional properties and results in an increased wear of the claw horn. As a result the white line is
more prone to separation and the thin horn of the sole is at increased risk of penetration by
foreign bodies. Smooth flooring is less abrasive and does not wear down hooves like rough
concrete surfaces. It is documented, that the majority of cows prefer to stand and walk on soft
rubber flooring, rather than on concrete floors (Telezhenko et al., 2004) because of its optimal
softness (Irps, 1983) and friction (Watson, 2007). The present study confirms that softer flooring
is related with fewer numbers of orthopaedic blocks used by hoof trimmers because rubber is not
affecting hooves as concrete does.

Hernandez-Mendo et al. (2007) asserted that cows, when given access to pasture even for
a few weeks, are able to improve locomotion and some attributions of gait (head bob, back arch,
tracking up, and reluctance to bear weight evenly on all four hooves). Improved gait for cows in
pasture was not because of increased lying times, but softer surfaces. This is probably the reason
why in the current study fewer numbers of blocks used by hoof trimmers were on farms which
provide cows with access to paddocks compared to those farms which did not have that
opportunity. Paddocks are different to pastures mentioned earlier because there is no grass; yet,
paddocks are considered to be friendlier to hooves than concrete.

Conclusions

The majority of relations between the occurrence of lameness, welfare measures and
environmental factors on 25 farms were similar to those already reported in publications where
elevated locomotion disorders were related to: increased number of foot baths per week,
decreased number of extra free stalls, decreased BCS, dirtier bedding and non-grooved feed
yards. Unrestricted rising was related to the presence of lunge areas and brisket boards. There
were fewer hock and knee lesions in straw yards than in free stalls and rising was unrestricted on
farms where stalls were provided with lunge areas and brisket boards. Associated with increased
number of lame cows and not reported before were: limited access to water, old-fashioned,
square feeders and milking parlours with steps > 5 cm. There were no contradictory findings to
those already known related to the growth of locomotion disorders.

Orthopaedic blocks used by hoof trimmers on hooves with the most severe lesions were
not studied before. In the present study, an elevated number of blocks was associated and related
to an increased number of foot baths per week, more frequent trimmings per year, decreased
number of extra free stalls, narrower passageways, longer distances between barns and paddocks,
lower placement of neck rails, increased percentage of cows perching and heifers with dirty
hindlimbs, no access to paddocks, presence of free stalls, lack of lunge areas, poor quality
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surfaces in front of water troughs, non-grooved feed yards and stones on tracks. Those measures
were already reported by scientists to be related to an increase occurrence of lameness. The
increased percentage of obviously ill cows, scraping passageways using tractors and the presence
of grooved alleys in milking parlours were three measures related to an increase in the average
number of blocks. These three measures were not previously reported to be related to lameness.
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Abstract

Welfare of 11422 dairy cows, 2153 dry cows, 5175 heifers, 4934 calves >70 days, and 2170
calves <70 days was evaluated on 25 Hungarian Holstein-Friesian farms in 2010 and 2011.
Advices were given to farmers regarding the weakest areas on the farms regarding welfare
measures and welfare in 2010 and were checked again in 2011. The Shapiro-Wilk test was used
to check the normality of animal welfare measures. Multiple factor analysis of variance (for
normally distributed data) and Mann-Whitney test (for not normally distributed data) was
performed to observe differences in animal welfare measures between 2010 and 2011. A
Spearman Rank Correlation test was run to find correlations between animal welfare measures
and environmental factors. A Chi-square test for relatedness or independence was used to
evaluate the differences in animal welfare distributions on farms between 2010 and 2011.
Advices given to farmers significantly affected improvement in cleanliness of all groups of cattle
and improvement of body conditions of thin younger calves, fat heifers and fat milking cows.
There were less obviously ill heifers reported and less neck rail injuries among heifers, dry and
milking cows. Decrease in welfare was observed in older calves with dirtier hindlimbs, higher
number of thin heifers and milking cows. Higher number of older calves with diarrhoea and more
dry and milking cows being obviously ill were estimated. After the advice, more lameness and
not normal behaviours were found in milking cows. There was also higher number of hock
injuries discovered among older calves, heifers, dry and milking cows. Finally, more neck rail
injuries among older calves with more non-hock injuries in heifers and dry cows were observed.
Totally, 18 improved and 14 worst measures were discovered after providing farmers with dairy
welfare solutions. Results found in the study confirm that farmers choose between improved
cleanliness with better body conditions and more ill cattle with injuries. It can be explain either
because those aims were the easiest to achieve or this is how welfare is perceived by farmers.
Key words: dairy cattle, welfare, assessment, monitoring, herd health
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Introduction

The main idea followed by animal welfare experts and legislation authorities in Europe is
to maintain higher-than-only-minimum standards for farm animals (EFSA, 2009). So far there are
no specific rules established at the European Union level about the welfare of dairy cows. Several
Member States also have national legislation for dairy cows (Germany, Sweden, United Kingdom
and Denmark). There is no specific legislation in Hungary related to the welfare of dairy cows
except European Union Council Directive 98/58/EC and its equivalent in Hungarian legislation
(Act on the protection and humane treatment of animals 32/1999. (III. 31.) about keeping animals
for farming purposes and their minimal requirements about well-being).

When investments are considered, the impact on animal welfare should be monitored and
changes should promote improvement in the animal’s welfare. It is important that any changes in
dairy production consider animal welfare. Furthermore the facilities with stockmanship are
adequately staffed for the total number of animals in the herd and for everyday activities.
Stockmanship is considered as the most important factor anticipating and alleviating many
potential welfare problems. The best welfare-friendly husbandry systems may fail if proper
management practice and sound stockmanship are not provided (FAWC, 1993). There were EU
animal welfare and innovation programmes run on Hungarian dairy farms in 2009-2011. The
changes included new milking parlours and swapping straw yards to cubicle husbandry systems.
Those activities are giving opportunities to check how the new keeping systems are influencing
the welfare of dairy cows.

Literature is missing in studies covering farm assurance schemes and their positive roles
in improving animal welfare. The only available review of the farm welfare programme so far
was done by Main et al. (2003). The study compared various indicators of welfare on farms
following and not following the RSPCA UK Freedom Food scheme. What is interesting, farms
had better results for mastitis, non-hock injuries, cow cleanliness and body condition, and poorer
welfare indicators for eight of the measures, including hock and knee injuries, lameness and
restrictions in rising behaviour. Results of other commercial dairy farm assurance schemes are
not available because retailers do not want to provide this information, even for scientific
purposes (Main — personal communication).

In conclusion, the welfare of dairy cattle has not been previously examined in Hungary to
any great extent. The need for creating such a review is especially pertinent in the light of the
increasing intensification of dairy farming, legislation’s obligations, increasing retailers' and
consumers’ demands. Such a background can be useful to provide anyone of interest (academia,
authorities or commercial companies) with transparent and reliable information. There is no
available information about dairy welfare standards in Hungary, except for particular production
and health issues. The majority of livestock farms in developed countries are raised according to
the requirements of a farm assurance scheme. These types of programmes will likely play an
increasingly important role in the dairy industry. If Hungarian farmers are considering running
dairy business successfully, it is very likely that they also will have to cope with animal welfare
standards expected by consumers and retailers. The aim of this study was to measure welfare of
dairy cattle in Hungary and to share the conclusions with the farmers. Hypothesis 1 stated:
‘Hungarian Holstein-Friesian cattle have an acceptable standard of welfare.” Another aim was to
estimate how cattle welfare can change after voluntarily given advice about improving animal
welfare. Hypothesis 2 claimed: ‘Advice voluntarily given about animal welfare will significantly
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improve specific, measurable, attainable, relevant and time-limited welfare measures of
Hungarian Holstein-Friesian herds.’

Material and methods

Data collection

The project presumed dairy farm monitoring in Hungary. The farms were visited twice;
the first time from May to December 2010 and the second time from May to December 2011. To
make the project successful, there were 27 farms recruited for this study. After one year, two
farms were excluded from the study because of lack of interest in further cooperation. There
were, on average, 457 heads of lactating cows in the herds producing on average 9047.80 kg
(min. 7390 kg and max. 10860 kg) in 2010 and 8984.36 kg (min. 7624 kg and max. 10621 kg) in
2011.

Farm visits were established for creating an animal welfare report summarising conditions
on Hungarian dairy farms. Data collection was created according to already-existing assessment
of Whay et al. (2003). The use of some measures from already-existing protocol was driven by
the fact that they were selected through a process of consultations with experts. Measures should
be important to the welfare of animals and could be measured in a consistent way. The project,
however, needed the protocol to be established again, for in Hungarian conditions some of the
points of the protocols would simply not work (for example — access to the pasture). A new
welfare quality tool was created including all needed measures that could be important to the
welfare of animals and could be comparatively simple, meaningful, time-efficient and usable on a
farm. These aims were reached by avoiding a usage of complicated devices and gadgets, so the
research (measure) could be repeated easily by another person, for example farm manager.

The following items were used during every visit: Psion Workabout MX hand-held
computer, laminate pages with lameness and body condition score. There was also a tape
measure for checking the barn and milking parlour dimensions and thermometer for checking the
silage and extra notebook in use. Additionally, the protocol was created to have a minimal-as-
possible impact on cows, so the daily routine was not disrupted and farmers could work normally.
Following these priorities there was need for a test which the results could be meaningfully
interpreted. In case of a discussion with the farmer, there was need for confident explanations,
numbers and examples that results (good or bad welfare) actually mean something. Preparation
for visiting farms included training with a professional dairy cow selection assessor judging cows
for selection purposes. Training was run in parallel with the work of the expert. Oral judgement
of the body condition and lameness scores was performed and any hesitations were discussed.

Data handling

Data from the completed welfare assessments was gathered into Microsoft Excel 2007
and then transformed for use in SPSS 13.0 statistical package. Various statistical methods were
used in the study (Table 1).
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Results

Measures for all groups of cattle

Water is a basic need which has to be offered to the animals and its availability and
quality are extremely important for animal health and productivity (Table 2). No widespread
specific production problems have been reported to be caused by consumption of low quality
water. Poor water quality might cause reduced production or non-specific diseases and should be
investigated when there are herd health and production problems.

Table 1. Statistical methods used in the study assessing welfare of dairy cattle

Statistical method Observation measured
Shapiro-Wilk test Checking normality of animal welfare measures
Multiple factor analysis of | Differences in animal welfare measures between 2010 and
variance (Univariate) 2011 (for normally distributed data).

Correlations between animal welfare measures and
environmental factors to determine strength of that
relationship.

Differences in animal welfare distributions on farms between
2010 and 2011. Comparison of categorical data for one or
more variables.

Differences in animal welfare measures between 2010 and
2011 (for not normally distributed data). Analysis of
significant differences between independent variables on
dependent measures.

Spearman Rank
Correlation test

Chi-square test for
relatedness or independence

Mann-Whitney test

There were on average 13-15 younger calves, 56-58 older calves, 52-56 heifers, 34-36 dry
cows and 42-44 lactating cows sharing 1m of available water trough (Tables 3-7). Any evidence
of a dull demeanour or signs of sickness should alert the farm manager to take action. There are
many factors that influence sickness of dairy cattle, but one of the most important is identifying
the sick cattle and starting treatment early. Among young calves, older calves and heifers not
more than 4% were found obviously ill. However, a 0.51% significant drop in average percentage
of cattle with dull demeanour or signs of sickness was observed only in heifers with y* (1, N =
10350) = 3.380 and p < 0.05. In the dry and lactating cows group the percentage of obviously
sick animals was slightly higher reaching 4-5%. A similar result was observed by Whay et al.
(2003) who reported on average 3.4% of obviously ill lactating cows.

Cleanliness has been used in the dairy industry as a possible indicator of cow welfare and
in studies of the influence of housing conditions on the incidence of mastitis (Ward et al., 2002),
the effects of tail docking, sub-clinical intra-mammary infection rates and the risk of bacterial
contamination of milk (Sanaa et al., 1993). A high standard of cow cleanliness indicates limited
exposure to environmental mastitis pathogens and is elementary to food safety, hygiene and
quality assurance schemes.

Cubicles are a key component of dairy free-stall housing and must allow enough room for
the rest to freely enter the stall, lie down, rest comfortably and easily get up. If cows find rising or
finding a position in the cubicle not comfortable they will be probably avoiding lying in the
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boxes spending more time standing (Graves et al., 2009). In the study, rising, if all animal
groups, was acceptable with younger calves, older calves and dry cows having, on average, rather
unrestricted rising. Heifers and lactating cows had slightly mild restricted opportunities for
raising their bodies. This can be explained by the fact that heifers and lactating cows were, on
some farms, housed in cubicles which were not of the proper size for the animal.

Table 2. Water and bedding quality for all age groups in 2010 and 2011

ng;ltll)e()f Measure Category P(;)cle(;l tage of ngillns Difference
Water 1 — Clean ' 88 96 +8
. 2 — Partly dirty 8 4 -4
Young quality 3 _ Dirty 4 4 0
(<c7a(}211:351$) 1 — Deep, clean and dry 80 72 -8
Bedding | 2 — Uneven, soiled but dry 12 20 +8
3 — Poor, soiled and wet 8 8 0
Water 1 — Clean ' 68 68 0
. 2 — Partly dirty 12 8 -4
Older quality 3 _ Dirty 20 o +4
(>C7a(}21]:;S) 1 — Deep, clean and dry 48 56 +8
Bedding | 2 — Uneven, soiled but dry 28 16 -12
3 — Poor, soiled and wet 24 28 +4
Water 1 — Clean ' 48 56 +8
quality 2 - Pz}rtly dirty 28 24 -4
Heifers 3 — Dirty 24 20 -4
1 — Deep, clean and dry 16 24 +8
Bedding | 2 — Uneven, soiled but dry 28 28 0
3 — Poor, soiled and wet 56 48 +8
Water 1 — Clean ' 32 36 +8
quality 2 - Pz}rtly dirty 32 32 0
Dry cows 3 — Dirty 36 32 -4
1 — Deep, clean and dry 40 48 +8
Bedding | 2 — Uneven, soiled but dry 36 32 -4
3 — Poor, soiled and wet 28 20 -8
Water 1 — Clean . 24 32 +8
lit 2 — Partly dirty 32 36 +4
Lactating | "' | 3_Dinty 44 32 12
COWS 1 — Deep, clean and dry 28 20 +2
Bedding | 2 — Uneven, soiled but dry 48 68 +7
3 — Poor, soiled and wet 24 16 +5

Wall et al. (2007) concluded that body condition affects health and fertility. A cow with
the ability for high milk production produces more milk partly because she is better predisposed
for losing body condition to maintain milk production. High-yielding cows with negative energy
balance in early lactation have weaker immune resistance and are more susceptible to some
diseases. Those cows need careful management to provide good nutrition, to avoid extremes of
body tissue loss and to be fertile.
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Lameness is caused by a combination of poor management and a failure to select breeding
stock with good feet and legs. On average, in both years 2.8% of young calves, from 5.48% to
6.74% older calves and from 7.46% to 7.65% heifers had impaired locomotion but there were no
differences between the years. An increase in poor locomotion was observed among dry cows
(6.4%) and lactating cows (7.98%) with X2 (1, N =4306) = 26.652, p < 0.001 and with X2 (I, N=
22844) = 154.492 and p < 0.001. Grandin (2011) in the ‘Outline of cow welfare critical control
points for dairies’ asserted that less than 5% of lame cows represents an excellent level. Over
10%, should be not acceptable. There were on average 27.31% in 2010 and 35.29% of lame cows
observed during the farm visits. That level of occurrence was found to be similar to Haskell et al.
(2006), Huxley et al. (2004) and Rutherford et al. (2009) with 19.3%, 24%, and 39% of cows
found to be clinically lame, respectively.

Calves

Individual calving, in comparison to group calving pens, with or without sick cows has an
advantage in cases of fewer respiratory problems, lower diarrhoea cases and a lower risk of
Salmonella infections (Svensson et al., 2003). Only on three farms among 25 (12%) calving
occurred in group calving pens with contact with sick animals; it also takes place in Canada
(52.8% of farms) and in the USA (32.4% of farms) (Vasseur et al., 2010). Group calving pens
were present on sixteen farms (64%) which is between (57%) Canada and (70%) the USA
(Vasseur et al., 2010).

Mortality of calves is an important cause of economic losses on dairy farms (Wathes et
al., 2008). The most important diseases in calves are diarrhoea and respiratory infections with
enteritis and pneumonia being the major causes of death. Mortality reported in the USA in 1999
was 11% at an average age of eight weeks. In most cases it was due to enteritic and respiratory
infections. Svensson et al. (2006) estimated in Sweden an average mortality of 5% which on
average occurred before 60 days of age and most of deaths were caused by gastrointestinal
disorders. In a study from France 3.1% of the animals died before 80 days of age (Fourichon et
al., 1997) and in a Danish study 9% of calves died before 90 days of age (Torseina et al., 2011).
In the present study the mortality rate was 10.49% in 2010 and 11.18% in 2011. Most of the cases
were related to diarrhoea and respiratory infections.

Heifers

Heifers are expected to grow, milk and bred successfully. The performance and ability of
heifers to be conceived are highly affected by adjusting to new herd mates. Heifers fed separately
and observed by Brickell et al. (2008) produced more milk and were culled less often than heifers
fed with older cows. The issue is perceived as stressful for young animals, especially in modern
farming with large herd sizes and a high ratio of animals per one stockman. In the present study,
heifers were given an adaptation period before entering the milking herd on six of the 25 farms in
both years.

Lactating Cows

The average somatic cell count on farms in the study was 423 000 cells/ml (min. 150 000
and max. 620 000) in 2010 and 429 000 cells/ml (min. 220 000 and max. 658 000) in 2011. In
comparison the mean SCC in the United States evaluated by Norman et al. (2000) was 307 100
cells/ml in 1996 and 313 500 cells/ml in 1997. Sewalem et al. (2006) measured the overall
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average SCC for lactating Holstein cows in Canada at 167 000 cells/ml. The Dairy Site (2009)
reports that in the last fourteen years, SCCs have risen by 30% in the UK.

Infertility is a main reason for culling dairy cows which is not, in itself, a welfare problem
but might indirectly indicate poor welfare. In the research the conception rate was 35.08% in
2010 and 34.36% in 2011 (i.e., approximately three services per conception) which is similar to
Beam et al. (1998) who reported that conception rates to the first service are decreasing around
0.5% per year in the USA. In the UK the conception rates to the first service decreased in
fourteen years (between 1982 and 1996) by 15% (Royal et al., 2002).

On average 22-23% cows of all milking cows were slaughtered on 25 farms. In the
current study in 2010 and in 2011 cows were culled due to digestion disorders (20.83%),
lameness (19.74%), reproductive disorders (17.23%), mastitis (17.23%), poor milk production
(16.23%) and other outbreaks (8.61%) (data not shown). In the USA 25.9% of cows were
slaughtered in 2009 (USDA, 2012) and the main reasons for that were: reproductive disorders
(28%), mastitis and udder problems (23%), lameness or injuries (19%), poor milk production (16
%) and other reasons (14%). In comparison, according to FAWC (2010), around 4.7% of British
cows were culled because of lameness and 9% because of mastitis. Whitaker et al. (2000)
emphasised that a relatively low number of cows are slaughtered in the UK because of lameness
even though the annual incidence is over 25%.

Dairy cow mortality indicates suboptimal herd health and welfare, causes financial loss
and is increasing over time (Raboisson et al., 2011). The farm manager’s husbandry methods
highly influence mortality and various reasons are behind the percentages of lameness,
respiratory disease, sick cows treated with antibiotics, feeding a total mixed ration, culling fewer
cows in early lactation, longer calving interval (Thomsen et al., 2004). In the present study deaths
were reported at 4.86% in 2010 and 4.80% in 2011. Those results are comparable with mortalities
in other countries. In Denmark the mortality risk has increased from approximately 3.5% in 1999
to approximately 4.2% in 2008. In the USA the National Animal Health Monitoring System
(NAHMS) evaluated increase in mortality from 3.8% in 1996, 4.8% in 2002 and 5.7% in 2007
(USDA, 2012).

Stereotypic behaviours are seen when idling, like pushing the bars with the nose, grasping
the bars with their mouths, moving the head from the left to the right or transferring weight from
one leg to another. When the cow lies backward in the cubicle she is contaminating the bedding.
Another negative behaviour is the dog-sitting position which might give an indication that the rail
neck is wrongly positioned or there is not enough lounge space in front of the stall (Overton et
al., 2002). There was a highly significant increase in the number of lactating cows not engaged in
any activities and expressing idling behaviours from 11.34% in 2010 to 13.72% in 2011 with *
(1, N =22844) =37.777 and p < 0.001.
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Table 3. Welfare measures taken for young calves (<70days) in 2010 and 2011 and the
difference between the observations in the two years

2010 2011
Mean Mean
Measure or % Std. or % Std. | Differ. Sig.
of dev. of dev.
farms farms
Water — No./Im of trough 15.32 13.07 13.78 12.46 -1.54 NS
Obviously ill (%) 3.50 2.86 3.20 3.22 -0.30 NS
Dirty flanks (%) 10.86 11.95 9.30 8.71 -1.56 P<0.001
Dirty hindlimbs (%) 7.41 14.80 5.76 8.32 -1.65 P<0.001
Dirty belly (%) 6.93 19.11 4.44 6.08 -2.49 P<0.001
Hair loss (%) 2.65 2.67 2.51 2.17 -0.14 NS
Non-hock injuries (%) 1.94 1.86 1.97 2.84 +0.03 NS
Hock and knee lesions (%) 2.46 2.51 2.09 1.95 -0.37 NS
Neck rail injuries (%) 9.40 9.97 10.43 13.21 +1.03 NS
Flight distance (cm) 71.68 20.29 71.88 20.30 +0.20 NS
Thin (BCS 1+2) (%) 12.23 9.60 10.59 8.10 -1.64 P<0.001
Lameness (%) 2.81 3.87 2.85 2.97 +0.04 NS
Unlimited water (% farms) 72 - 80 - +8 NS
Diarrhoea (%) 4.50 4.62 4.21 3.83 -0.29 NS
Reared together (% farms) 20 - 16 - -4 NS
Mortality (%) 10.49 13.86 11.18 11.26 +0.28 NS

Table 4. Welfare measures taken for older calves (>70days) in 2010 and 2011 and the
difference between the observations in the two years

2010 2011
Mean Mean
Measure or % Std. or % Std. | Differ. Sig.
of dev. of dev.
farms farms
Water — No./Im of trough 56.23 35.76 58.89 29.87 +2.66 NS
Obviously ill (%) 2.54 2.34 3.02 2.99 +0.48 NS
Dirty flanks (%) 22.48 29.04 21.94 26.61 -0.54 NS
Dirty hindlimbs (%) 35.70 37.45 36.03 35.23 +0.33 P<0.001
Dirty belly (%) 27.24 32.23 25.77 30.91 -1.46 P<0.001
Hair loss (%) 2.59 3.84 3.02 3.79 +0.43 NS
Non-hock injuries (%) 2.87 2.45 2.86 2.23 -0.01 NS
Hock and knee lesions (%) 7.06 13.94 8.19 14.78 +1.13 P<0.001
Neck rail injuries (%) 34.45 39.26 36.76 36.06 +2.30 P<0.001
Flight distance (cm) 96.16 56.22 92.76 59.78 -3.40 NS
Thin (BCS 1+2) (%) 6.21 4.17 6.43 5.28 +0.22 NS
Lameness (%) 5.48 5.68 6.74 4.32 +1.26 NS
Unlimited water (% farms) 100 - 100 - 0 NS
Diarrhoea (%) 2.18 1.79 2.78 2.47 +0.61 P<0.005
Reared together (% farms) 100 - 100 - 0 NS
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Table 5. Welfare measures taken for heifers in 2010 and 2011 and the difference between
the observations in the two years

2010 2011
Mean Mean
Measure or % Std. or % Std. | Differ. Sig.
of dev. of dev.
farms farms
Water — No./1m of trough 52.69 25.76 56.25 23.62 +3.56 NS
Obviously ill (%) 3.77 421 3.26 3.80 -0.51 P<0.05
Dirty flanks (%) 21.70 19.29 20.70 16.68 -1.00 NS
Dirty hindlimbs (%) 4141 29.11 35.61 25.05 -5.80 P<0.001
Dirty udder (%) 42.06 37.17 36.34 33.23 -5.72 P<0.001
Hair loss (%) 5.11 3.55 4.13 2.96 -0.98 NS
Non-hock injuries (%) 5.57 4.48 7.60 6.17 +2.03 P<0.001
Hock and knee lesions (%) 8.38 10.49 9.75 8.91 +1.37 P<0.05
Neck rail injuries (%) 35.74 31.30 33.42 29.97 -2.32 P<0.005
Flight distance (cm) 88.88 23.52 84.52 25.71 -4.36 NS
Thin (BCS 1+2) (%) 5.16 5.17 7.20 5.96 +2.05 P<0.05
Fat (4+5) (%) 11.52 8.60 10.26 7.29 -1.26 P<0.05
Lameness (%) 7.46 491 7.65 3.81 +0.19 NS
Adaptation period(% farms) 24 - 24 - 0 NS

Table 6. Welfare measures taken for dry cows in 2010 and 2011 and the difference between
the observations in the two years

2010 2011
Mean Mean
Measure or % Std. or % Std. Differ. Sig.
of dev. of dev
farms farms
Water — No./1m of trough 36.32 22.85 34.45 19.23 -1.87 NS
Obviously ill (%) 3.51 3.45 491 3.62 +1.40 P<0.05
Dirty flanks (%) 21.85 24.06 16.90 18.02 -4.95 P<0.001
Dirty hindlimbs (%) 37.38 26.44 34.73 21.75 -2.66 NS
Dirty udder (%) 21.62 30.75 15.24 18.38 -6.38 P<0.001
Hair loss (%) 10.51 8.91 11.66 8.38 +1.15 NS
Non-hock injuries (%) 11.65 13.86 12.93 13.42 +1.28 P<0.05
Hock and knee lesions (%) 15.28 13.03 16.75 13.39 +1.47 P<0.05
Neck rail injuries (%) 43.56 23.53 38.79 22.20 -4.77 P<0.001
Flight distance (cm) 97.12 38.26 98.40 36.47 +1.28 NS
Thin (BCS 1+2) (%) 13.17 9.41 18.62 12.29 +5.45 NS
Fat (4+5) (%) 17.85 10.29 22.31 12.92 +4.46 NS
Lameness (%) 24.90 9.33 28.30 10.73 +3.40 NS
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Table 7. Welfare measures taken for lactating cows in 2010 and 2011 and the difference
between the observations in the two years

2010 2011
Mean Mean
Measure or % Std. or % Std. Differ. Sig.
of dev. of dev.
farms farms

Water — No./Im of trough 44.83 23.47 42.56 22.69 -2.27 NS
Obviously ill (%) 4.13 2.97 5.58 4.38 +1.46 P<0.001
Dirty flanks (%) 26.85 27.22 20.19 18.08 -6.66 P<0.001
Dirty hindlimbs (%) 50.14 33.17 43.62 29.88 -6.52 P<0.001
Dirty udder (%) 24.73 26.69 20.97 23.56 -3.76 P<0.001
Hair loss (%) 13.19 11.05 14.09 11.11 +0.90 NS
Non-hock injuries (%) 14.17 16.30 14.35 13.33 +0.18 NS
Hock and knee lesions (%) 18.24 14.57 23.03 19.28 +4.79 P<0.001
Neck rail injuries (%) 49.30 35.68 45.63 35.11 -3.66 P<0.001
Flight distance (cm) 87.92 42.49 82.86 34.90 -5.06 NS
Thin (BCS 1+2) (%) 27.28 16.21 40.40 14.07 | +13.13 | P<0.001
Fat (4+5) (%) 15.65 11.36 5.89 3.42 -9.76 P<0.001
Lameness (%) 27.31 13.51 35.29 10.88 +7.98 P<0.001
SCC (x1000) 42276 | 137.59 | 429.48 | 139.44 | +6.72 NS
Conception rate (%) 35.08 9.49 34.36 11.21 -0.72 NS
Lifespan (No.) 2.42 0.26 2.47 0.24 +0.05 NS
Culling (%) 20.06 13.65 21.11 12.24 +1.05 NS
Mortality (%) 4.86 6.84 4.80 5.65 -0.06 NS
Idling (%) 11.34 7.04 13.72 8.69 +2.38 P<0.001
Grooming brushes (%farms) 36 - 36 - 0 NS

One of the behaviours was found very sporadically: beating animals. Additionally, there
were no correlations found between animal based measures and environmental factors. The study
aimed to check what kinds of welfare improvements are possible if farmers are only informed
about cattle welfare. Clarkson et al. (1996) and Whay (2002) reported that in most of the welfare
issues farmers underestimate problems on their farms. One of the major tasks for those seeking to
improve farm animal welfare is to improve farmer perception of the problem (Webster, 2005a).

Hypothesis 1: ‘Hungarian Holstein-Friesian cattle have an acceptable standard of
welfare.’
The 25 Holstein-Friesian herds observed do not necessarily represent the welfare conditions of
cows throughout Hungary. However, the study probably constitutes the largest independently-
observed assessment of the welfare of dairy cows to have been carried out in Hungary. This
report considers whether the aims of the Five Freedoms and expectations of dairy welfare
principles has been realised for Holstein-Friesian cattle on Hungarian dairy farms. No major
problems were encountered in collecting the management and environment-based data. This is
likely because questionnaires were thoroughly developed and tested before this experiment.
Studies typically report that between 25% and 50% of farmers contacted will not participate in
studies of animal health (Wells et al., 1996; Frei et al., 19975 Whay et al., 2003). In the current
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study only 2 out of 27 farmers (7%) did not want to follow the project and rejected any
cooperation after a few months.

Hypothesis 2: ‘Advice voluntarily given about animal welfare will significantly improve
specific, measurable, attainable, relevant and time-limited welfare measures of Hungarian
Holstein-Friesian herds.’

After voluntary advice was given, welfare improvements were possible only with some
measures. Farmers were able to decrease the number of dirty cattle and improve the conditions of
younger calves, heifers and lactating cows. On the other hand more animals got injured and ill
probably because of introducing cattle to new buildings and new facilities which were
implemented between visits. The first reason that improvement was possible only with some
measures was the money issue. Even some projects in the study were financed by EU funds and
they mainly focused on making the dairy industry more efficient in production, but not always
according to welfare standards. On many farms, managers had to choose between better and
worse solutions. This is understandable because animal welfare is based on making compromises.
This is also possible that farmers simply did not have an interest in improving the welfare of their
cattle. Either because they were managers and all decisions are made by owners avoiding
unnecessary expenditures or because they are overwhelmed with other issues on the farms which
are prohibiting them from concentrating on improving welfare. From the point of view of the
decision making process there were differences observed in the capabilities of particular
businesses for investments and improving the welfare of cattle. In the case of the European Union
subsidies, taking bank loans or making investments on their own, large private and state
enterprises with diversity of production areas (animals, plants, agricultural services, retail,
transport, etc.) found it easy to invest in improving efficiency and the well-being of cattle.
Smaller private farms were next in order of making investments, afterwards, the smallest private
farms and smaller state farms were the last because of a lack of funds and limitations of legal
aspects of cooperative statuses. It is common to employ seasonal workers on dairy farms in
Western Europe, in the USA and Australia. Employment takes usually place during harvesting,
when engineering projects are carried on or when not enough labour is on the farm for some other
reasons. On the other hand, experience shows that Hungarian farm managers are not very keen to
employ extra farmhands (personal communication and experience). This is usually explained by
complicated employment procedures, lack of money for extra vacancy or simply becoming
accustomed to old methods. Time pressure, cost-cutting policies or changing weather conditions
during other activities leaves little room for workers to focus on everyday activities with animals.

Voluntarily given advice to farmers resulted in highly significant improvements in
cleanliness of all cattle groups. The advice also resulted in significantly to highly significant
improvements of body conditions of thin younger calves, fat heifers and fat lactating cows. There
was significantly less evidence of obviously-ill heifers reported and from very to highly
significantly less neck rail injuries among heifers, dry and lactating cows. A decrease in the
welfare was observed in older calves with highly significantly dirtier hindlimbs, highly
significant and significantly higher number of thin heifers and lactating cows, respectively. A
higher number of older calves with diarrhoea and more dry and lactating cows being obviously ill
were estimated. More lameness and idling behaviours were found in lactating cows. A higher
number of hock and knee lesions was discovered among older calves, heifers, dry and lactating
cows. Finally, more neck rail injuries among older calves with more non-hock injuries in heifers
and dry cows were observed. A total of 18 positive and 14 negative measures were discovered
after providing farmers with dairy welfare solutions.
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Conclusions

Assessment of Hungarian Holstein-Friesian cattle proved that welfare status in 25
Hungarian herds was comparable to those reported in relevant publications. There were better
and worse farms, but there were no uniquely bad and uniquely good farms. Average welfare
measures were not drastically different to those found in the literature. 25 Holstein-Friesian dairy
farms were better managed in aspects like fewer cows with hair loss, non-hock injuries, hock and
knee lesions and shorter flight distance. Similar distributions with other authors were found with
dirty hindlimbs, dirty udders, bedding lameness, mortality and culling of lactating cows, lifespan
and mortality of calves. The worst results in comparison to already-presented studies were dirty
flanks. Voluntarily given advice to farmers affected in highly significant improve in cleanliness
of all groups of cattle and from significantly to highly significantly improve of body conditions of
thin younger calves, fat heifers and fat lactating cows. There were significantly less obviously-ill
heifers reported and from very to highly significantly less neck rail injuries among heifers, dry
and lactating cows. Decrease in welfare was observed in older calves with highly significantly
dirtier hindlimbs, highly significant and significantly higher number of thin heifers and lactating
cows, respectively. A higher number of older calves with diarrhoea and more dry and lactating
cows being obviously ill were estimated. More lameness and idling behaviours were found in
lactating cows. A higher number of hock and knee lesions was discovered among older calves,
heifers, dry and lactating cows. Finally, more neck rail injuries among older calves with more
non-hock injuries in heifers and dry cows were observed. A total of eighteen positive and
fourteen negative measures were discovered after providing farmers with dairy welfare solutions.
Estimates found in the study confirm that farmers made compromises between improved
cleanliness with better body conditions and ill cattle with injuries.

Acknowledgments

We thank the 25 dairy producers who allowed us to visit their dairies and collect data. We
also want to thank Dr. Jdnos Lehoczky, the owner of trimming company Leholand Kft., for help
with arranging contact details of farmers and for his valuable comments. The work/publication
was supported by the TAMOP-4.2.2/B-10/1-2010-0024 project. The project is co-financed by the
European Union and the European Social Fund.

References

Beam, S.W., Butler, W.R. (1998): Energy balance, metabolic hormones, and early postpartum
follicular development in dairy cows fed prilled lipid. Journal of Dairy Science. 81. 121—
131.

Brickell, J.S., Bourne, N., Mcgowan, M.M., Wathes, D.C. (2008): Effect of growth and
development during the rearing period on the subsequent fertility of nulliparous Holstein-
Friesian heifers. Theriogenology. 72. 408-416.

Clarkson, M.J., Downham, D.Y., Faull, W.B., Hughes, J.W., Mason, F.J., Merritt, J.B., Murray,
R.D., Russell, W.B., Sutherst, J.E., Ward, W.R. (1996): Incidence and prevalence of
lameness in dairy cattle. Veterinary Record. 138. 563-567.



252

Gudaj et al. /AWETH Vol 8. 2. (2012)

EFSA (2009): Scientific Report on the effects of farming systems on dairy cow welfare. European
Food Safety Authority, Parma, Italy. 23-56.

EUROPEAN COMMISSION (2009): Feasibility study on animal welfare labelling and
establishing a Community Reference Centre for Animal Protection and Welfare Part 1:
Animal Welfare Labelling. Framework Contract for evaluation and evaluation related
services 4-6.

Frei, C., Frei, P.P., Stark, D.C., Pfeiffer, D.U., Kihm, U. (1997): The production system and
disease incidence in a national random longitudinal study of Swiss dairy herds. Preventive
Veterinary Medicine. 32. 1-21.

FAWC (1993): Farm Animal Welfare Council: Report on priorities for animal welfare, research
and development. London. Farm Animal Welfare Council. 12-14.

FAWC (2010): Farm Animal Welfare Council: Recent reports. [www document]
http://www.fawc.org.uk/reports.htm (assessed 28 January 2012).

Fourichon, C., Seegers, H., Beaudeau, F., Bareille, N. (1997): Newborn calf management,
morbidity and mortality in French dairy herds. Epidémiologie et Santé Animale. 32. 1-3.

Grandin, T. (2011): Outline of cow welfare critical control points for dairies. [www document]
http://www.grandin.com/cow.welfare.ccp.html (assessed 29 January 2012).

Graves, R.E., Mcfarland, D.F., Tyson, J.T. (2009): Agricultural and biological engineering
designing and building designing and building dairy cattle free stalls. [www document]
http://www.abe.psu.edu/extension/factsheets/g/G76.pdf (accessed 22 September 2010).

Haskell, M.J., Rennie, L.J., Bowell, V.A., Bell, M.J., Lawrence, A.B. (2006): Housing system,
milk production, and zero-grazing effects on lameness and leg injury in dairy cows.
Journal of Dairy Science. 89. 4259-4266.

Huxley, J.N., Burke, J., Roderick, S., Main, D.C.J., Whay, H.R. (2004): Animal welfare
assessment benchmarking as a tool for health and welfare planning in organic dairy herds.
Veterinary Record. 155. 237-239.

Main, D.C.J., Whay, H.R., Green, L.E., Webster, A.J.F. (2003): Preliminary investigation into the
use of expert opinions to compare the overall welfare of dairy cattle farms in different
farm assurance schemes. Animal Welfare. 12. 565-569.

Norman, H.D., Miller, R.H., Wright, J.R., Wiggans, G.R. (2000): Herd and state means for
somatic cell count from dairy herd improvement. Journal of Dairy Science. 83. 2782-
2788.

Overton, M.W., Sischo, WM., Temple, G.D., Moore, D.A. (2002): Using time-lapse video
photography to assess dairy cattle lying behavior in a free-stall barn. Journal of Dairy
Science. 85. 2407-2413.

Raboisson, D., Cahuzac E., Sans, P., Allaire, G. (2011): Herd-level and contextual factors
influencing dairy cow mortality in France in 2005 and 2006. Journal of Dairy Science. 94.
1790-1803.

Royal, M.D., Pryce J.E., Woolliams, J.A., Flint, A.P. (2002): The genetic relationship between
commencement of luteal activity and calving interval, body condition score, production,
and linear type traits in Holstein-Friesian dairy cattle. Journal of Dairy Science. 85. 3071-
3080.

Rutherford, K.M.D., Langford, F.M., Jack, M.C., Sherwood, L., Lawrence, A.J., Haskell, M.J.
(2009): Lameness prevalence and risk factors in organic and non-organic dairy herds in
the United Kingdom. The Veterinary Journal. 180. 95-105.



253

Gudaj et al. /AWETH Vol 8. 2. (2012)

Sanaa, M., Poutrel, B., Menard, J.L., Serieys, F. (1993): Risk factors associated with
contamination of raw milk by listeria monocytogenes in dairy farms. Journal of Dairy
Science. 76. 2891-2898.

Sewalem, A. F., Miglior, G.J., Kistemaker, B.J., Van Doormaal (2006): Analysis of the
relationship between somatic cell score and functional longevity in Canadian dairy cattle.
Journal of Dairy Science. 89. 3609-3614.

Svensson, C., Lundborg, K., Emanuelson, U., Olsson S.0. (2003): Morbidity in Swedish dairy
calves from birth to 90 days of age and individual calf-level risk factors for infectious
/diseases. Preventive Veterinary Medicine. 58. 179-197.

Svensson, C., Linder, A., Olsson, S.0. (2006): Mortality in Swedish dairy calves and replacement
heifers. Journal of Dairy Science. 89. 4769—-4777.

THE DAIRY SITE (2009): Opinion on the Welfare of the Dairy Cow. [www document]
http://www.thedairysite.com/articles/2188/opinion-on-the-welfare-of-the-dairy-cow
(accessed 23 January 2012).

Thomsen, P.T., Kjeldsen, A.T., Sgrensen, J.T., Houe, H. (2004): Mortality (including euthanasia)
among Danish dairy cows (1990-2001). Preventive Veterinary Medicine. 62. 19-33.

Torseina, M., Lindbergb, A., Sandgrenc, C.H., Wallerdm, K.P., Tornquistf, M., Svenssona, C.
(2011): Risk factors for calf mortality in large Swedish dairy herds. Preventive Veterinary
Medicine. 99. 136-147.

USDA (2012): United States Department of Agriculture. National Agricultural Statistics Service.
Livestock slaughter: 2008 summary. [www document]
http://usda.mannlib.cornell.edu/usda/current/LiveSlauSu/LiveSlauSu-03-06-2009.pdf.
(accessed 28 January 2012).

Vasseur, E., Borderas, F., Cue, R.I, Lefebvre, D., Pellerin, D., Rushen, J., Wade, K.M., De
Passillé, A.M. (2010): A survey of dairy calf management practices in Canada that affect
animal welfare. Journal of Dairy Science. 93.1307-1315.

Wall, E., Coffey, M.P., Brotherstone, S. (2007): The relationship between body energy traits and
production and functional traits in first lactation dairy cows. Journal of Dairy Science. 91.
1527-1537.

Ward, W.R., Hughes, J.W., Faull, W.B., Cripps, P.J., Sutherland, J.P., Sutherst, J.E. (2002):
Observational study of temperature, moisture, pH and bacteria in straw bedding, and
faecal consistency, cleanliness and mastitis in cows in four dairy herds. Veterinary
Record. 151. 199-206.

Wathes, D.C., Brickell, J.S., Bourne, N.E., Swali, A., Cheng, Z. (2008): Factors influencing heifer
survival and fertility on commercial dairy farms. Animal. 2. 1135-1143.

Webster, J. (2005a): Animal Welfare. Limping towards Eden. Challange and Response:
Exhaustion. Oxford: Blackwell Publishing Ltd. 36-38.

Webster, J. (2005b): The assessment and implementation of animal welfare: theory into practice.
Review of the Office International des Epizooties. 24. 724-734.

Wells, S.J., Dargatz, D.A., Ott, S.L. (1996): Factors associated with mortality to 21 days of life in
dairy heifers in the United States. Preventive Veterinary Medicine. 29. 9—-19.

Whay, H.R., Main, D.C.J., Green, L.E., Webster, A.J.F. (2003): Assessment of the welfare of
dairy cattle using animal-based measurements: direct observations and investigation of
farm records. Veterinary Record. 153. 197-202.

Whitaker, D.A., Kelly, J.M., Smith, S. (2000): Disposal and disease rates in 340 British dairy
herds. Veterinary Record, 146. 363-367.



