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folyóirat, amely eredeti tudományos közleményeket, kutatási eredményeket, kritikai
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A lótenyésztés szerepe a magyarországi állattenyésztési ágazatok között az elmúlt
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drasztikusan csökkent, melynek következtében a hazai lólétszám mintegy tizedére
zsugorodott. Az 1996-ban nyilvántartott 85 ezer ló esetében a haszonvételben a sport- és
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részét a vágóló szolgáltatja, annak ellenére, hogy kifejezetten húslóállománnyal nem is
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összetételének vizsgálatára, valamint a tejfehérje genetikai variánsok elemzésére.

#�
 �
�((	
 	� (��
 
�((
 �����*&��(��
 (����*��
��
 ��������	
 ����
/�)�	��
 0
 ��� �
sorban a szarvasmarha – egyes tejfehérjéinek genetikai variánsairól és azok kapcsola-táról
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mennyisége, a tej összetétele, valamint a tejfeldolgozás során lényeges technológiai
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finomszerkezetét poliakrilamid gélelektroforézissel (PAGE) és izoelektromos
fókuszálással (IEF) – tudomásunk szerint – senki sem vizsgálta, és e tekintetben a
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kancatejhez kevert tehéntej kimutatására a két faj tejfehérje frakcióinak elektroforetikus
mobilitásában, ill. az egyes fehérjefrakciók izoelektromos pontjában (pI) fennálló
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módszereken túl PAGE-sel és IEF-sal is vizsgáljuk a kanctej fehérjefrakcióinak
finomszerkezetét. Az elmúlt néhány évben ugyan több publikációnk jelent meg a kancatej
összetételével kapcsolatban #7��"!������+� 1993a; 1993b; 1993c; 1994b; 1995:�7��"!,.���
��� ��+��1994a), de ezekben a közleményekben nem foglalkoztunk a tejfehérjék genetikai
variánsaival, ill. a fehérjefrakciók PAGE és IEF módszerekkel végzett vizsgálatainak
eredményeivel. E módszerekkel végzett vizsgálataink során következtetni próbáltunk az
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fennálló különbségeket felhasználva módszert kívántunk kidolgozni a kancatejhez kevert
tehéntej kimutatására. Dolgozatunkban e vizsgálatokról szeretnénk beszámolni.

12�3�4'1�5//,(16/0+

;�	��� ��� )����� (1970) 36 póni kolosztrum, illetve tejminta összesfehérje valamint
immunglobulin tartalmát meghatározva megállapította, hogy az ellés utáni 3. óráig a
kolosztrum összesfehérje tartalma 10.6-25.0% között, immunglobulin-G (IgG) tartalma
31.2-60 mg/cm3, immunglobulin-T (IgT) tartalma pedig 0.6-30 mg/cm3 között alakul.

< &	���������+�(1972) a ló immunglobulin osztályok és alosztályok szétválasztását,
tulajdonságait és frakcióit tanulmányozva megállapították, hogy azok két csoportba
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immunglobulinok) önálló osztályokat képeznek és a második csoportot képviselik. Az
egyes immunglobulin osztályok egymástól való szétválasztására használt ioncserés
oszlopkromatográfiával, illetve elektroforézissel meghatározták az immunglobulinok
kémiai tulajdonságait és molekulatömegét. A kolosztrum és a tej összetételét a laktáció
1., 3., 16. és 182. napján vizsgálva megállapítják, hogy a kolosztrumban az IgG van jelen
legnagyobb mennyiségben. Az ellés után mennyisége fokozatosan csökken és már az 5-
7. naptól az IgA lesz jelen nagyobb koncentrációban az átmeneti tejben, illetve tejben. A
többi immunglobulin csak közvetlenül az ellés után van jelen nagyobb koncentrációban
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már a kimutathatóság határa alá kerül.

6�����������+ (1966), *����������%
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�� (1983) szerint a kolosztrum periódus a
kancánál lényegesen rövidebb ideig tart, mint a tehénnél. A kolosztrum összetétele az
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már csak minimális a különbség.

A kancatej kazeintartalmának meghatározásával, finomabb szerkezetének és aminosav
összetételének megismerésével többen foglalkoztak (>��� �� 1985; ?������.��� 1985). ������
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megállapították a frakciók aminosavösszetételét, N- és C-terminális aminosavait, valamint a
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tudtak kimutatni. Összehasonlítva a kanca- és a tehéntej fehérjéinek elektroforetikus
mozgékonyságát, különbségeket tudtak megállapítani a két faj között. ?������.�� (1985) a
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kapta, hogy a lótej kazein frakcióinak molekulatömege eltér a másik három vizsgált fajétól.
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nagyon hasonló a tehéntej savófehérjéihez – ma már elég jól ismerjük. A kolosztrum
�� 	����

 ��'�
 ��
 �
 ��'�/��& )�
 �����=��

 ��
 	**�����(��	����
 ���>=��

 �
szérumalbumin, 26-50%-át az α-laktalbumin, 28-60%-át pedig a β-laktoglobulin teszi
ki. Az igen nagy eltérések egyrészt a fajták közötti különbségekkel, másrészt az
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magyarázhatók (<����������)��������1970; >�
�����, 1970; 2	��������� 1973; 3����������
��+�1975; >��������<����, 1980; 6��������������+� 1981; 6�������������+� 1983). Fentieken
túl többeknek sikerült a savófehérjék polimorfizmusát is kimutatni. .�����	������&�	��
(1976) 353 kanca – mely 22 helyi fajtát képviselt – tejében a savófehérjék hetero-
genitását vizsgálva arra a megállapításra jutott, hogy az α-laktalbumin esetében hét
genetikai variánst lehet kimutatni. Annak ellenére, hogy a β-laktoglobulin
heterogenitására vonatkozó vizsgálataik eredménytelenek maradtak, vizsgálataikból azt
az általános következtetést vonták le, hogy a tejfehérjék polimorfizmusa minden
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globulinként azonosítottak. A harmadik frakció a szérumalbumin, a negyedik pedig az α-
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közelébe futó frakció a ló lizozimot tartalmazta. A szétválasztáson és azonosításon túl
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hasonlították más állatfajokéhoz.
7����������+ (1984) egy β����
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polimorfizmust mutat.
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A kísérletek elvégzéséhez a PATE Kísérleti Üzemében alakítottuk ki a szükséges tárgyi-
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gyepterületet számoltunk egy kanca és csikójának nyári legeltetésére, így – a kancák
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alakítottuk ki. A gyepterületet felülvetéssel felújítottuk, illetve újra telepítettük. Az
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fagymentesített önitatókat építettünk be.
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fogyasztottak takarmányszalmát.
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behajtottuk az istállóba, ahol mindegyik kancát – csikójával együtt – 2 órára lekötöttük. A
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folyamán a csikót elengedve hagytuk anyja mellett közlekedni, majd a fejés befejeztével
újra lekötöttük. A kancák másodszori fejését negyed 12 körül kezdtük, és fél 1-re fejeztük
be. A szabadon engedett csikót most már nem kötöttük újra le, hiszen a második fejés után
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A kanca kolosztrum és tej összetételének megállapítására az ellés után közvetlenül,
majd az ellés utáni 2. és 3. napon vettünk – kézi fejéssel – mintegy 80-100 cm3
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A kancatej fehérjefrakcióinak finomszerkezetét poliakrilamid gélelektroforézissel,
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A poliakrilamid gélelektroforézises elválasztás (PAGE) olyan folyamat, amelyben a szeparálandó
komponensek – jelen esetben a fehérjefrakciók – elektrolitoldattal telített poliakrilamid gélben
������� �	�
��
�
�� ����� � ��������� 
�	����� � ����������	� ����
�
	��� �� ������� ����� ������
������	� ��� 	����� �� �
�����	
�	���	��
���!���� 	"�������
	!��� �����	 ������
���� �#
	�����
���	!��
� # ���������� ���� �����


�� ��	�	� �����	������� � �� #
	����� �	

�������� ��������
akrilamid és az N,N-metil-bisz-akrilamid koncentrációjának megválasztásával. Így ennek és a gél
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A PAGE-hez használt konstans pH-jú puffer helyett izoelektromos fókuszálásnál (IEF) a két
elektród között egy pH-gradienst hozunk létre. A pH-gradiensben az egyes fehérjék az elektromos
áram hatására oda vándorolnak, ahol a pH az egyes molekulák izoelektromos pontjának felel
meg. A fehérjék a gél azon pontján fókuszálódnak, ahol a közeg pH-értéke a fehérje pI-jével
azonos. Az izoelektromos fókuszálást egyenárammal végezzük olyan elektrolitban, amelyben a
pH az anódtól a katódig folyamatosan növekszik. A pH-gradiens az egész elektroforézis folyamán
stabilis.

Az általunk vizsgált tejmintákról (kancatej és összehasonlításul tehéntej) az
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Állatbiotechnológiai Intézete készítette. A tejmintákat a feldolgozás során
centrifugálással zsírtalanítottuk, majd liofilizáltuk. A mintafelvitelhez a zsírtalanított,
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Natív PAGE (8%-os gél, 4M ureatartalommal)
))+�>��!�������
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Natív PAGE (14%-os gél, urea nélkül)

8����	�� 80×100×1 mm
(�
�;��� Mighty Small II. (Hoefer)
<�����������	 Tris-Glicin
'���� Liofilizált sovány tej '��������:��
 10 mg/ml
'�������
���������� �>���
/&� � <��
��������&�
�� 4 µl/slot
<�-���
 12%-os TCA <�
��
 0.15%-os Serra Blue G

%���������"������

2���
��	 CA-IEF (+10 mg glicin)
8����	�� 124×258×0.2 mm
(�
�;��� LKB-Multiphor II. (Pharmacia)
���������	 0.5 M-os H3PO4 (���������	 0.5 M-os NaOH
'���� Liofilizált sovány tej '��������:��
 10 mg/ml
'�������
���������� ��  ���+ <��
��������&�
�� 11 µl/slot
<�-���
 12.5%-os TCA <�
��
 0.15%-os Serra Blue G
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RF=
a folt tá  a kiindul  ponttól (mm)

 a front t  a kiindul  ponttól (mm)
vols ga si
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A kanca tejfehérjék finomszerkezetének vizsgálatát az elektroforetogrammok
elemzésével végeztük. Ennek során az alábbi megállapításra jutottunk. A savófehérjék
vizsgálatakor használt 14%-os, ureamentes, natív PAGE-rendszerben nyolc, egymástól
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Tehén(1) Kanca(2)→
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melyek a kontroll tehéntejminta α-laktoglobulin B és β-laktoglobulin D genetikai
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további, 4-8. csíkhoz tartozó sávban a fehérjefrakciók megoszlása már változatosabb
képet mutat (ld. az alábbi össze-állítást). A 4-8. csíkhoz tartozó fehérjekomponensek
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Minták
gyakorisága
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retenciós faktor értéke

8 RF: 64/68/70 és RF: 93/89
6 RF: 64/68/70 és RF: 100/93
1 RF: 64/68/70 és RF: 100/80
1 RF: 64/68/70 és RF: 93/80
1 RF: 64/68/70 és RF: 93
1 RF: 64/68/70 és RF: 86

Az αs1-kazeinek és a β-kazeinek vizsgálata ureatartalmú, 8%-os natív PAGE
rendszerben történt. E módszerrel 18 kancatej mintában összesen 16 fehérje komponenst
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meglétére hívja fel a figyelmet. A β-kazeinek esetében a két legintenzívebb tónusú –
legnagyobb koncentrációjú – fehérjekomponens a kontroll tehéntej minta β-kazein C és
β-kazein A frakciói között foglal helyet. A többi β-kazein variáns nagyon közel
helyezkedik el hozzájuk, s ez arra utal, hogy pontosabb, érzékenyebb rendszerben
további elkülönítés volna lehetséges. A β-kazein variánsok retenciós faktor értékét
vizsgálva nem találtunk eltérést a tejminták között.
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← Tehén(1) Kanca(2) →
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Az αs1-kazeinek nagyobb elektroforetikus mobilitásuk folytán jobban elhatárolódtak
egymástól, mint a β-kazeinek. Megfigyelésünk alapján mintegy hat különálló
fehérjefrakció fedi le ezt a sávot, igazolva a genetikai variancia fennállását. Öt mintában

�������
���
��
& 
������
 
/��& )���*�����������!
1���
���.�
�� �*
���
(��
/	����
.��
meg egy fehérjét (RF: 79), amely más mintákban nem szerepelt. Két esetben nem
tartalmazta a tejminta az RF: 89 értékhez tartozó fehérjét, amellett, hogy – a többi mintától
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legmarkánsabban a tehéntej αs1-kazein komponenseinek helyzetével (RF: 95), valamint
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fehérje-komponenseket, tehát ha a vizsgálatunkkal azonos körülmények között végzett IEF
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elektroforetogrammról denzitogrammot készítünk, akkor kontroll tejminták
felhasználásával az elegyítés mennyiségi arányaira is következtetni tudunk.
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← Kancatej(1) Kancatej+ Tehéntej(3) →
tehéntej(2)
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hálás köszönetüket fejezik ki.
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���8�4�����46"� �� $�646� ����67��5����� ���������5���� 4����4$��� 7��8��;��5�$��� ,��� �8
5���6
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������6"
(Kulcsszavak: húsfajtájú bika, herekörméret, szelekció)

+,�-./0��+.,

Scrotal circumference (S.C.) of young bulls is a potentially useful indicator of
reproductive potential in beef cattle. S.C. has been shown to correlate positively with
total sperm production (#���� ��� ��"� 1969; �
������ ���� >

��, 1979; ?��8�86�� ���
@���8$

�6�, 1984; *���
��������"� 1984; A����������"� 1993; B4$
�������"� 1997) and with
the quality of sperm (*���6�� ��� ��"� 1978; C������� ��� ��"� 1984; B���
�� ��� ��"� 1987;
���$���
�� ���� B
�8���8� 1988; Polupan 1994), but negatively with age at puberty
(*���6�������"� 1978; C���������"� 1983;�D�����������"� 1997). S.C. has been found to be
correlated positively with the age at puberty in daughters (E
���� ��� ��"� 1996),
pregnancy rates, age at first breeding and age at first calving in females (�
����� ���
F
$���
�� 1985;�?������� 1985; �����������"� 1987).

In most of the previous reports the heritability estimated for S.C. ranged between
0.4 and 0.7 (�
����������C������ 1979; G���	������"� 1982; ?������������"� 1982; ?������
�����"� 1985; ?������������"� 1988; C�����������"� 1991; B���
�	������"� 1995; C���
�������"�
1996; �������������"� 1996).

If the S.C. in yearling bulls is used as a selection criterion, attention should be paid
to adjustments to account for differences in age (*���������"� 1996) and age of dam (C����
�����"� 1996) among bulls.

The following adjustment formula is generally used in the USA (?������������"� 1985):
Adjusted S.C.=((linear regression coefficient)×(365-actual age of bull in days)+(actual
S.C.))+age of dam adjustment

Some linear regression coefficients (b) for S.C. (Hereford, n=4233, b=0.026
cm/day; Hereford and Angus, n=779, b=0.024 cm/day; Limousin, n=222, b=0.026
cm/day; Charolais, n=197, b=0.013 cm/day; Simmental, n=238, b=0.034 cm/day; 12
breed, n=3094, b=0.032 cm/day) were demonstrated by�?������������" (1985); *
���
�
���� *���6� (1986) and ������ ��� ��" (1987). In 1996, the linear regression coefficient
(b=0.0312 cm/day) for S.C., based on 50,672 Angus yearling bulls, was proposed by
@���
� (1996). In this case the average S.C. was just over 36 cm and extreme values
ranged between a low of 21 cm and a high of 50 cm. It is very interesting that the
standard deviation of this Angus population was just over 3 cm.

In Hungary,� � 8�5�� ��� ��" (1993) reported some linear regression coefficients for
age (n=51, b=0.028 cm/day; n=50, b=0.050 cm/day) and live weight (n=51, b=0.039
cm/kg; n=52, b=0.032 cm/kg) in Charolais bull calves of 6-7 months of age. The
adjustment of scrotal circumference for age and live weight in Charolais bulls of 12-14
months of age has already been calculated by � 8�5�������" (1995). The linear regression
coefficient for Hungarian Simmental young breeding bulls for age (n=40, b=0.036
cm/day) has also been reported (� 8�5�������"1992).

0����� ��� ��" (1991) compared two methods (simple method and method of
regression analysis) for adjusting scrotal circumference to 365 days of age and found
that overall means calculated for each method were not different between the two sets of
data.



��������"�C��
�"�D
����G
��

13

The present study was conducted to compare results for two different methods for
calculating the adjusted scrotal circumference to 365 days of age in Charolais and
Hungarian Simmental young bulls at the end of the self performance test, under farm
conditions and in a central self performance test station.

#&�1-+&%��&,/�#1��./�

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

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

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

− method I (ASC1) according to � 8�5�������" (1995):
ASC1=SC2+(b1×(AAGE-AGE2))+(b2×(W2-AW)),
where:
ASC1=adjusted scrotal circumference, cm
SC2=measured scrotal circumference at the end of the test, cm
AAGE=average age of bulls at the end of the test, days
AGE2=actual age of bulls at the end of the test, days
b1=adjustment factor for age, cm/days of age (Charolais: -0.014 cm/day; Hungarian
Simmental: 0.033 cm/day)
W2=actual live weight of bulls, kg
AW=average live weight of bulls at the end of the test, kg
b2=adjustment factor for live weight, cm/kg (Charolais: -0.003 cm/kg; Hungarian
Simmental: 0.018 cm/kg)

− method II (ASC2) according to ?������������" (1985):
ASC2=SC2+b1×(365-AGE2),
where:
ASC2=adjusted scrotal circumference, cm
SC2=measured scrotal circumference at the end of the test, cm
365=constant for age of bulls, days
AGE2=actual age of bulls at the end of the test, days
b1=adjustment factor for age, cm/days of age (Charolais: -0.014 cm/day; Hungarian
Simmental: 0.033 cm/day)

To describe the relationships between measured (S.C.) and adjusted (ASC1 and ASC2)
scrotal circumference, the method of linear analysis of regression (one-variable) and
correlation was used (������
�������
������ 1976). The differences between the means
compared were determined by paired Student t-test.
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The average values for  age, live weight and scrotal circumference of young Charolais
and Hungarian Simmental bulls are summarised in ��$����"

����
�!

&�
"���	
�2
���������������������
��
�
��
������
������������������
�������
����
������
���������
�
��������
��
�����
��3��/��

Parameter (1)
Farm A (2)
(Charolais)

Station B (3)
(Hungarian Simmental)

Number of bulls (4) 40 80
Age (days) (5) 463±37.80 397±21,57
Live weight (kg) (6) 602±54.23 560±72.47
Scrotal circumference (cm) (7) 37.8±2.66 37.7±2.54

�"� �4$�48��%� ����
����� 5�� ���	�����6�� �7,���56$�646� 5���6
���� 5� �7����� 5�
����67��5������4�����5���8:�4��������4�������9��5�	/,�8��4����,5�5�

������
��4�
6����� H8���� ,�8��4�������� C78�
���� ,�8��4�������� I�	���84��'��� J���6
��
����!���J� �7�����6�� ���#���67��5��������-�

The measured S.C. for Charolais and Hungarian Simmental bulls at the end of test was
similar to findings published by ���F
��������" (1988), �������������" (1989) and � 8�5�
�����" (1996). The minimum scrotal circumferences (32 cm) for Charolais and Simmental
bulls of 12-14 months of age were reported by �
����� (1986). So, the objective of
breeders should be to select superior bulls, not those barely adequate.

The results for the two different methods for calculating scrotal circumference
adjusted to 365 days of age are shown in ��$����"

����
�$

#
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	��������������
��
��������������
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�������
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������������
������
��������2������
�
����
�����

Parameter (1) Farm A (2)
(Charolais)

Station B (3)
(Hungarian Simmental)

Number of bulls (4) 40 80
Adjusted scrotal circumference 1 (cm) ASC1 (5) 37.8±2.61 37.7±3.27
Adjusted scrotal circumference 2 (cm) ASC2 (6) 39.1±2.61 36.6±2.44

�"��4$�48��%�����
�����5�����	�����6���7,���56$�646�6
����4�������67��5���5��6�4����
5���8:�4��5��56����65��6;�7�$78 ��:��8�����

������
��4�
6����� H8���� ,�8��4�������� C78�
���� ,�8��4�������� I�	���84��'��� C
����4��
����67��5����������!���C
����4�������67��5���������� �

Method I (ASC1) for adjusted S.C. produced mean values identical to those obtained
without adjustment, but the values of standard deviation were different in the Hungarian
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Simmental breed (2.54 vs. 3.27). The two values of standard deviation (2.66 vs. 2.61)
were identical in the Charolais bulls.

For both breeds the results of the t-test showed that the differences between the
means of the measured values and SC2 were statistically different at P<0.001 level of
significance. The differences between the results as calculated using method I (ASC1)
and method II (ASC2) were as follows: Charolais: -1.3 cm, P<0.001; Hungarian
Simmental: +1.1 cm, P<0.001). It would seem that the two methods tested for
calculating adjusted scrotal circumference produced very different results. These results
were the opposite to those obtained by 0����������" (1989).

Altought in the present study high positive correlations were calculated (r=0.92-
0.99) between measured S.C. and the two adjusted scrotal circumferences (ASC1 and
ASC2) it is possible to account for these correlation coefficients by the procedures of
adjustment ���$�����" The correlation values (r) for SC1 and SC2 varied between 0.94
and 0.99 (P<0.001).

����
�4

����
���������
�����
���������
�2

���
��
�
���������������
��2�����
��
���������
����
��
�
��
���&��!�����&��$�

Herd and number of bulls (1) Traits (4) S.C. (5) (cm) ASC1 (6) (cm)

ASC1 (cm) (6) 0.99* -Farm A (2)
(Charolais)

n=40 ASC2 (cm) (7) 0.98* 0.99*

ASC1 (cm) (6) 0.92* -Station B (3)
(Hungarian Simmental)

n=80 ASC2 (cm) (7) 0.96* 0.94*

Abbreviations �F7,��9�5��6): S.C.: actual scrotal circumference (�5��� ����67��5���)
ASC1 and ASC2: adjusted scrotal circumference (6
����4�������67��5���)
Level of significance ��8������6�������8����: *P<0.001

�"��4$�48��%����5���5����65��6
����4�������67��5����6787����6
����4��:����	;�����:6

K��
�4�	� 5�� ��	���84������H8���� ,�8��4��������C78�
���� ,�8��4�������� ������
��4�
6�'��
#���67��5��������!���C
����4�������67��5���������� ���C
����4�������67��5����������-�

The results of the present study suggest that both method I (ASC1) and method II
(ASC2) can be used by breeders in the calculation of adjusted scrotal circumference. The
S.C. of bulls seems generally to be related to live weight and age of bulls; therefore,
breeders are recommended to use method I (ASC1).

The following conclusions can be drawn from this study:
− To assess the reproductive status, the scrotal circumference of young beef bulls can

be measured and adjusted to 365 days of age or age and live weight using a type of
adjustment formula.

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

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

The production of the first litter of a sow usually involves 75% of her genetic
capacity. Her maximum level of milk production is generally reached at the 3rd

farrowing; this remains relatively constant until the 5th, after which it begins to decrease
(���3�
, 1985; ���3�
�and�?�5���� 1987). However, even at their 8th or 9th farrowing
sows can still produce the number of piglets produced in their first litter. =
<�����
(1996) found that the 3rd and 5th farrowings were the most successful with respect to
performance. @
�������� (1989) and later @
��������� ���� !��	������ (1989) also
confirmed that older sows show better litter rearing ability than younger ones, so with
litters of equal size larger increases in body weight are observed in the piglets of older
sows during the suckling period. According to A���� (1989), litter size increases up to
the 5th farrowing and then begins to decrease. This author demonstrated a correlation
between the age of the sow and the time of weaning: piglets produced by younger sows
weighed on average 0.47 kg less at weaning than those of older sows.

+,�-'%,./�,&)�+-�0()/

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

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

'-/*.�/�,&)�)%/�*//%(&

On the basis of the parameters outlined above it was ascertained that the performance of
the sows reflected the natural biological trend (A�	���
�$0(). These tables show the mean
values obtained; distribution and dispersion values are given in #�����$. Mean litter size
proved one piglet higher at the 4th farrowing than at the first. There was a steady increase in
litter size from the 1st farrowing to the 4th. From the 4th to the 9th farrowing, however, in
contrast with the earlier increasing tendency, a decrease in litter size was observed. Litter
weight at birth, which indicates shows the prenatal progeny development capacity of the
sow, showed an identical tendency to the litter size parameter up to the 7th farrowing.
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Litter size at birth (2) 2.6 2.7 2.8 2.6 2.8 2.7 2.8 2.6 2.7 3.4 2.8 1.5 2.5 3.5 2.8
Litter size at 21 days (3) 2.2 1.9 2 1.8 2.1 1.9 1.9 2.1 2.1 2.4 2.7 1.0 0.6 4.2 2.8
Piglet mortality during suckling
period (4)

1.8 1.7 1.3 1.05 1.7 1.5 1.4 1.7 1.4 1.7 1.4 0.7 1.0 0.6 1.4

Number of piglets born dead (5) 1.3 1.4 1.4 1.5 1.3 1.9 2.1 1.8 1.9 1.5 0.7 0.8 1.0 1.0 2.1
Total of dead piglets per litter (6) 1.2 1.2 1.5 1.4 1.3 1.9 1.7 1.6 1.9 1.7 0.5 0.3 1.2 1.3
Weight at birth (7) 1.1 1.0 1.1 1.0 1.0 1.1 1.1 1.2 0.9 1.1 0.9 0.8 1.0 1.1 1.0
Weight at 21 days (8) 11.810.711.310.911.511.9 9.9 11.111.2 9.5 14.3 6.5 10.010.3 4.0
Days of life of sow per piglet (9) 17.013.0 9.6 3.0 2.7 2.3 2.0 1.9 1.9 2.0 1.8 1.1 1.3 1.7 0.0
Piglet weight increase per day of
life of sow (10)

68.845.756.236.034.573.434.330.226.721.227.735.034.119.121.2
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The number of stillborn piglets produced remained practically the same until the 5th

farrowing, subsequently showing a rising tendency. A similar tendency was observed
with respect to the total weight of stillborn piglets per litter. It is evident from the data
that, in genera, in the case of older sows fewer piglets per litter were stillborn; however,
the highest number of stillborn piglets per litter was observed at the 16th farrowing.

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

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

The results of significance analysis are summarised in #�����+. This demonstrates
which parameters showed significant difference between farrowings.
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The data obtained indicate that the parameters for the first farrowing were significantly
different from those of later farrowings; this was also true of the 2nd farrowing, while the
differences shown by the 3rd-6th farrowings proved less significant; that is, by that time
the level of performance attained had become stable. It was observed that by the time of
the 7th and 8th farrowings the decline in performance had, as can be seen in the tables,
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reached a significant degree, while the results for the subsequent farrowings showed no
substantial difference from the others, despite significant fluctuation. It is true, however,
that this information should not be relied upon greatly for the purpose of deciding
whether to keep in production any sows still yielding good production results: little other
relevant information is available, as few farrowings occur in sows of such age.
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A�	����' shows the values obtained for the two new parameters: sow days of life per
piglet and piglet weight increase per sow days of life. Both on the level of a whole
population and on that of individuals, from the aspect of life performance it is favourable
if these parameters stabilise at the given level after the 3rd and 4th farrowings. This
indicates that sows should produce litters at regular intervals, and should be capable of
rearing the same high number of piglets from their consecutive farrowings. The new
table produced to show steady life performance is worthy of note, as it expressly shows
the well-balanced nature of life performance results. The parameters recommended for
adoption by the authors showed an improving trend up to the 7th farrowing, at which
point they reached a certain level at which they stabilised. Sows capable of attaining
such excellent performance results possess such biological potential as to verify their
outstanding constitution.

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

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

Consistent life reproduction performance enables numerical representation of
animal constitution to be accomplished.
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E=55.1%-60%
U=50.1%-55%
R=45.1%-50%
O=40.1%-45%
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vonatkozóan vizsgáltuk. Összehasonlító elemzést végeztünk a Vágóállat és Hús
Terméktanács, valamint az Agrárrendtartási Hivatal által - heti rendszerességgel -
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végén, 1998. májusában és 1998. októberében közölt adatokat vontuk be. Minden egyes
/
���#�� ��� @(@� 1
�
�� �# ���
� 
�
#���-��� �����!���
+� 0�� ���/�#��!
��� �� <��-��
<
� ���#������+����
����1
����/�1
�
�
�����
�"
�
� �AB����
��������	������1��/����
felvásárlási átlagárak" c. rovatából, a Vágóállat és Hús Terméktanács és az
0�����
�#�������� ��	����� 1�	����!�� 
*��
���-� �� �- "�*��.
+� �  
�� �� �*�
�� ������
(<50 kg) és tömeg feletti (>120 kg) sertések, valamint a selejtkocák, selejtkanok
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��
hagyományos matematikai módszerek felhasználásával értékeltük, és az eredményeket a
számítógép grafikai programja felhasználásával ábrázoltuk.
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#
��+���� �
"���������"������� ������7�� látható az %#� � ���* az EUROP-rendszer bevezetésének
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sertés-termelésünkben az elmúlt másfél évben bekövetkezett.
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A +#� � ��� tüntettük fel az egyes �
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osztályba tartozó sertések létszámarányának emelkedésével párhuzamosan az U-
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folyamatosan csökkent, s mára már a vágottsertés állomány 10%-át sem éri el.



87���8��#�4�1��#�F�"�/�6�%

31

5��� ��

���������������������	�����6�������������������	
� ���
���������� ��






















































































�
�������


��������
���



��
��
��
�
�$
��

%

�&

�

��
�





�

�

��

��

��

��

#�

#�

��

��

����	
��	 ����	
��	 ����	
��	 ����	
��	

' ( ) * +




=��2���+>�C!����������"�2�!����1����2� ����������<��!������������!�����1�7�����B2�"����������

62� ��������
%�*�@����7�""�7�����1������
+�
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osztályba sorolt sertésekre kifizetett felvásárlási átlagárat 100%-nak véve vizsgáltuk a
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viszonylag nagy eltérés volt tapasztalható (P=100%-E=133%), mely 1997 végére már
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vizsgálat végéig - ismét tanúi lehettünk az árarányok “javulásának”, azaz az E- U- R-
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0�	���������# ���
�F�
1997. 06. 1997. 11. 1998. 05. 1998. 10.

<�� ����
Osztályok

(1) A B C A B C A B C A B C
� 242 403 5:; 285 475 7;< 270 450 77< 237 395 5:=
� 230 418 5>7 277 504 77< 251 456 7<7 223 405 5>;
� 214 428 57< 266 533 7<< 236 472 5:> 208 416 577
� 194 431 5<: 248 551 5:< 224 498 5?@ 190 422 5<=
� 184 460 3@? 240 600 5?< 220 550 55< 186 465 3@;
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����������
��"������1��7��<��!����1�7�����"����<���!���3��"�2�!����1���*�=��1������"����<���!�)
B: a vágósertések színhúsra átszámított átvételi átlagára, Ft/színhús kg (����������"�����
1��7��7�������������������3�"���������7��������3��"�2�!����1���*�=��1������"��������)
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!����!��� 	�����"�� ��	��
��� ���������� G�=�� �*�
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�
(��7�������������������"������1��7��<��!����1�7�� ��� "����<���!���3� �"�2�!����1���*�=�
1������"����<���!�)

9� "��%>�8���������"������1��7���3�����������"�2�!����1����1���2����"����<���!������"��������
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utolsó szakaszának felvásárlási árait nézzük, s így a P osztály 186.00 Ft-os alapárát vesszük
)��-
�
� 
�������!�����- ���!�!����
����

��� �*�
��
��������"�����F'%�G�(!��������$%�G�(
tal), az R esetén 233 Ft-ot (azaz 25 Ft-tal), U esetén 256 Ft-ot (azaz 23 Ft-tal) és az E
esetén 279 Ft-ot (azaz 42 Ft-tal többet) kellene a felvásárlónak fizetni, ha ������"������
����!����2����������������������������
���������"� ������"����������" megvásárolni.

Vizsgálataink eredményeit – mint már a Bevezetésben jeleztük - összehasonlítottuk az
������ ��� ������� 
�"������ ���� 
!��  ���  
	
�
� � I��
�!������ �#����	��+� 0� JK;
Magazinban közzétett hivatalos vágóhídi adatok közül az 1998-as év februári, júliusi,
decemberi és az 1999-es év februári, márciusi adatait használtuk fel. A +#� �� "���� �� a
németországi teljes vágósertés állományra, és ezen belül Dél-Bajorország felvásárlására
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<�� �����!�����-!
1!������!��
átvételi árak

(DM/hasítotttömeg kg)(2)
E U R

E az U
%-ában

(3)

U az R
%-ában

(4)

E az R
%-ában

(5)

Németországi összesített adatok alapján(1)
1998. február 2.71 2.47 - 3<=�:C - -

július 2.57 2.33 - 33<�7C - -
december 1.69 1.45 - 33;�;C - -

1999. február 1.68 1.44 - 33;�:C - -
március 2.09 1.86 - 335�?C - -

Dél-Bajorországi adatok alapján(6)
1998. február 2.68 2.38 2.05 335�;C 33;�3C 37<�:C

július 2.55 2.24 1.89 337�@C 33@�>C 37?�=C
december 1.80 1.51 1.18 33=�5C 35:�=C 3>5�>C

1999. február 1.71 1.41 1.09 353�7C 35=�?C 3>;�@C
március 2.02 1.73 1.41 33;�:C 355�;C 3?7�5C

9� "��+>�C!������ ���12�7!����1��7��� 3��� �"�2�!����1���*� ���� ��� �!�� ��������3� �!���*� ��
G������*��������1����72"��������2�!����I������

I����� ��� ����"� ����� 3��� G������
%�*� �2�7!���� 1��7��� <��!� ������� ��� �!�� ���1�7����
B2�"���� ������
@0J��� 7��7����
+�*� �� ��� �� 1��7������� �3� 

/�*� 
� ��� �� 1��7������� �3
�
E�*��������1��7��������3��
.�*�I�������������3�����2�!����I������
)�



C���������"#>�8���
������� ������!�����������������������������""������������������

34

2D(�!2�)!�!*+�2

A vizsgálati adatok elemzése során azt tapasztaltuk, hogy
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sertések száma, illetve az összes vágósertés felvásárláshoz viszonyított aránya
folyamatosan emelkedett,

− ��
�	����	������ ��� ���������!�����-2���
����

������������-������
�
��
���
�� ���
1!�-� �� )
�	��������� �� ��� �
�� 
*	
�

�
�
�
�� 1!�!�����
� ����� ���
�+� L�-� � ��
�
1!�-� ��� ������-!
� 

#	
� ��
�� ��#!������� �� "*	  
�� �
�� )!�-����#�
�� �
�
���1
� �
�� �� 	����
����� 
� ������
� �� "!  � 	������ ��� � �
�������� �� 

�#
��
�# ���
���"
��
�� �

#	
� �������-�����
���"#�
��

− �����)����	
����
��� �����	��-
�.� �
���� ��
�#
����
�
��
���
����
��!�#1�����1!�-���"!  
	������ ���
�� ������� !�����-!
1!�� ������ ����!��� �
����

� )
�	��������� �����
� ����-�
�� 
.������-
���  ���� �����!�����-!
 �����	 ��
����

���������1!��	���!�-��	��

− �
�����/��1���� �!	�  ��� 1!�-� ��� 
�-����-�� 
� �����!��� ����12���� 	!���
!����!��
�������!���� ��	��
��� ��� �� 
�	���� 	������ ��� � !�����-!
 ��� �� �
������!�-�  �� �� �
�
�
��
  � ����12��������
2� �
����

���� 
�/� �� �
��
� � 
�-����-�� ����12����� �
legmagasabb árat a felvásárlótól,

− a németországi hivatalos sertésvágási adatokat figyelembe véve azt tapasztaljuk, hogy a
�
�"!  ���� ���
��"
�� ��������!�����-!
 ������!��
���)
�	����!����
����

�7'(%'3(�����
��� 
�-
�� ��� ����� !�����-!
1!�� ����!��� ��	��
��� ���
�� �� "!  � 	������ ��� � �
����

� ����������*���*�*�	
����1����������

���
�1���#�����"
�
�� �
��
�����

�
�-������+

E��1���/

DGS Magazin (1998-1999). Stuttgart.
<��-���<
� ���#�����<
���
�
�
��$%%8�+�0��
����

�	�������������� �����
+�'@+�$(7+
<
� ���#������ ��� M�
��
���.�-�� M��
��� � �$%,6�+� N�"�
!������ �� 1����!��� �2�- ��

��	��
��
�

�.� ��
����

���� �������

���� ��-�����+�@%+�7%F(7%@+
<
� ���#���������M�
��
���.�-��M��
��� ��$%%8�+�0��
����

�	�������������� �����
+�&+

183-189.
<
� ���#���������M�
��
���.�-��M��
��� ��$%%7�+�0��
����

�	�������������� �����
+�%+

676-688.
Rafai P., Baltai M., Bíró G., Bokori J., Fekete S., Gundel J., Klósz T., Kovács J.,

�
�
��
��� �+�� ����
�� ?+�� ;��/
!	���� O+� �$%%6�+� 0�� �;������� 12���� ������ ��
kapcsolt rendszerei. Állattenyésztés és Takarmányozás, 44. 5. 453-464.

;���� �:+��$%%7�+�0��
����12�(
� ��������
��
���!�#�����:+�<��-���<
� ���#������F$+�$6+

Levelezési cím (7�����1��������2�!��):

������������
Pannon Agrártudományi Egyetem, Állattenyésztési Kar
7401 Kaposvár, Pf.: 16.
�������
�����������3�8���72"�2��*�=�72"����3�8����"��7���7�
;�'E(%�4�1�������#�#I�:�%)#
Tel.: 36-82-314-155, Fax: 36-82-320-175
e-mail: csato@atk.kaposvar.pate.hu



35

���������	
���
��������
�
�
����
�����������������
����
�
��
�����������������
��������

����
��
������� ����
��!��"
�
�#�����$%��
������&%���'��(�����
Pannon University of Agriculture, Georgikon Faculty, Department of Animal Nutrition

Keszthely, H-8361 Deák F. u. 16.
1Pannon University of Agriculture, Faculty of Animal Science, Department of Poultry Science

Kaposvár, H-7400 Guba S. u. 40.

��������

���������	
������
����
	���	��
�������	�����������	�����	�������������
�������������

��������
	�
�
��
���
����������
�����	���	���	� �!�	���"#���
	��$�	��������
���������
�
���� ��� 	��� ���������	��� ���	
� ���� ��
��	�� ����� 
����
	��� ������� 	��� ���������� "#� � 
���������
� ������� ��

�
� ���%�� ����� ��	�������� �
���� ��
	��� ������
 � &�������	

��
��
���
��	�����������	��'() ))*�������	
������%�����
����
�	�������
	�����������

���� 	��� �����
	� ���� �������� 
��
�
 � +�	������ 
����
	���� ��� ��%� ���%��� ����
��� 	��
��������
�
� ��	����� ������
� ���� �����������
� ��	� 	��� $����� ���� �������
� ��������

������
��	��� �'() ))*�� ������ � ,��� 
���� 	�����
�� ��
� ������ ����� 	��� ���������

������� ��
��	���� ��� ����
� ��� ����� �����	� ��
�
� ����� 
������� � !������	� ���� 	���
��	������������������$����
��
����
	���	���������	�����������
���!-�������,-������
���������	������	
������
������
��	�����������'() ))*�������	�����������	����������	�
������
 �+��
��
�
	��	���������
�
����	�����������	�����	������	�����
��
�
������������
����
��������	����� 
(Keywords: energy, utilization, pigeon, guinea-fowl, chicken)

����	
��
�
��

)�������������*�����+��,�������-�
������
�
�
����,��,�
�.�,�,�
��*���
������.�/
	����%����

Dublecz K., Vincze L., Meleg1 I., Wágner L., Pál L. Bartos Á.
����������	�
���
	��������
�
��������������� ������	�
���
	��������������
	����	�
�����������

Keszthely, 8361 Deák F. u. 16.
1Pannon Agrártudományi Egyetem, Állattenyésztési Kar, Baromfitenyésztési Tanszék

Kaposvár, 7400 Guba S. u. 40.

!����$.���		��/
.���	�����������������0���	�1��.
������2���

������������.�	.��
/	.
.���
0

����
���/	3
3�����3����	��������3���	4�����.
� �!��/
.���	��	3�����.��
����	�	.
.�����
3���	���"#�5�3
�.���	�	.
.	� �0$�	 ������6�	� 
������2�����6�6�.��	���� ��	� �0$�	 �"#�5��

��3���� 2	0		6� �!�������.���������6�/	.
����%���.�.
��.���	�	�		�3���	������	0�	.�	 �!
$��
�3�	� ��2�����%�6�/	.
��
��������3�
��� �'()�))*���6�0��0�0		 �!� �����
����.�	.��	��
�������� �/�� �� �����������	� �� ���2���

����� �
�	.���� ���	�� � !�� ��%� ��	���.��
������
�52�� ���%��� 

0����	�		�� �� ������� .
� �� ��0���	�1�� �0�0		�� �6�0��
.��	�� ��� �
���2���

���.���$���	���5�.�	.������
�	�����
�
��������3�
����'() ))*����������$��	 �!�

Acta Agraria Kaposváriensis (1999) Vol 3 No 1, 35-40
Pannon Agrártudományi Egyetem, Állattenyésztési Kar, Kaposvár
Pannon University of Agriculture, Faculty of Animal Science, Kaposvár



&����
���	��� 7�8������	�$��
	�������	�����������	�����	���9

36

�����.�� �������6�/	.
� ���
.����� 	�
		0������ $���	���5� .�	.���� ��
���5� 	�����
��

�����	� ������	�� � !� �/
.���	�� 	3���� �.�5� ��	���.�� ��	��
�5��� ������3�	� �3	
�5����

�!-����.
�	.������
��,-������	������3���	5��������	��	�����
��������3�
����'()�))*�
�������� $��	� ��� �� �.�.
� ������������ 	0�	.�	 � !� 

���.�� .
� ��0���	�1���
�������.�	.��
/	.
���0�0		�����	���
�	��	����
�3��		�$ ��6�0��
.��	 
(Kulcsszavak: energia, hasznosítás, galamb, gyöngyös, csirke)

!0123�4�1!30

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

Chicken obtain more AME from high-energy diets and less from low-energy diets
than turkeys (:������� �	� �� � 1964).� %��
��� �	� �� � (1974) reported also that fibrous, low-
energy diets are usually better utilized by turkeys than chicks. -�	���� �	� ��  (1977)
suggested that ducks have greater ability to digest cellulose than chicks. Significant
differences were also found between ducks and chickens in the ME utilization of several
diets (:������� ���� ;������ 1980). On the other hand -������� �	� ��  (1984) found no
significant differences in the ME-values obtained for Muscovy ducklings and domestic
chickens.

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

")152!)�6�)0��"5173�6

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

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

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



!
	��!�� �=���
 �>���?�+��*

37

1���
�#

���������������
8�
���
�������
���9�:��;

Ingredients(1) B (basal)(2) S (soybean)(3) M (maize)(4) W (wheat)(5)
Maize starch(6) 840 440 240 340
Sunflower oil(7) 100 100 100 100
Cellulose(8) 40 40 40 40
Wheat(9) - - - 500
Extracted soybean meal(10) - 400 - -
Maize (11) - - 600 -
Mineral and vitamin premix(12) 20 20 20 20
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Different species excreted significantly (P<0.001) different amounts of EEL during the
48 h long collection period (,�����A). Nitrogen correction reduced EEL by a different
manner but still the EELn value of chicks remained significantly (P<0.001) higher. The
observed differences could only partly be attributed to the differences in body weights.
When the EEL and EELn values, which based on the same body weight, were compared
no significant difference was found between the values of pigeons and guinea-fowls.
However, broiler chicks excreted also on this basis about two times more energy than
pigeons and guinea-fowls.
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Pigeon(1) Guinea-fowl(2) Chicken(3)
Body weight (kg)(4) 0.47±0.026a 1.31±0.052b 1.40±0.029b

EEL/48 h (KJ)(5) 8.62±1.84a 26.23±2.28b 58.27±8.78c

EELn/48 h (KJ)(6) 4.48±0.96a 7.33±0.69a 23.68±6.40b

EEL/kg body weight (KJ/kg)(7) 19.86±5.04a 20.07±1.82a 41.87±6.61b

Values represent Mean±S.D. (!�� .�	.���� ��� 3	����	� .
� ��� 3	���� 
�5�3
3	� 2��0��� �
Averages with different superscripts within the same row differ significantly (P<0.001).
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Both species and diets had significant effects on the measured AMEn and TMEn. In the
average of the diets AMEn for pigeons (17.52±0.20 MJ/kg DM) exceeded significantly
(P<0.001) those for guinea-fowls (15.98±0.34 MJ/kg DM) and broiler chicks
(15.52±0.29 MJ/kg DM). The same tendency was found when the TMEn content of
diets were compared (17.67±0.20; 16.13±0.34 and 16.43±0.29 MJ/kg DM for pigeons,
guinea-fowls and chicks respectively).

Comparing the AMEn contents of the individual diets the highest values were
observed in all cases for pigeons. Although pigeons metabolized substantially higher
ME of each individual diet than chickens and guinea-fowls, significant differences
(P<0.001) were found only between the AMEn values of the basal and wheat containing
diets (;�� �*) and between the TMEn values of the basal diet when they were measured
with chickens and pigeons (;��  A).
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Columns represent Mean±S.D. (!�� �
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The wet force feeding method proved to be suitable for the comparison of the energy
utilization of chickens, guinea-fowls and pigeons. The main advantages of the procedure
were it's accuracy, rapidity, furthermore did not require special cages for different bird
species. However, because of the low food intake, the amount of excreta was small and
consequently the proportion of endogenous losses became important. Therefore after
correction with EELn, TMEn values should be derived with this method.

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

Pigeons utilized the ME values of experimental diets better than the two other species,
irrespective of the composition of the diets. This result supports several previous reports
(;�
��������:������, 1973, %��
����	��� � 1974,�8��	�
��	��� � 1977, :�����������;������
1980, >��
����	��� � 1994) that birds of different species are able to utilize different amounts
of the total energy of the diet. Metabolic or digestive processes may be responsible for this.
So further investigations needed on the digestibility of fats, protein, amino acids,
carbohydrates and crude fibre among avian species. In this case ME values for each species
could be derived from single standard determinations, that obtained with the chick, using
correction factors based on the differences in nutrient digestibilities.
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This work indicate the importance of determining species-specific differences in ME
values of poultry feeds, which can improve the efficiency of nutrition.
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Ear mange in rabbits caused by the Psoroptes cuniculi mite is of significance with
respect, equally, to general animal health and hygiene, economic concerns (�����
�����*
1990), animal health and hygiene administration �'��
��� +
����� ���� +���
�
� '��
9�:�HH5�� �(�7I� �$���	���� ���'���������
����
����
�  and the protection of animals �'��
..("""��HHI������
�����
��������*��������
����*����
��	�  Such infection, together with
the secondary pathogens (Pasteurella, Bordetella and Staphylococcus), leads to
decreased weight gain and less favourable feed conversion rates (�����
�����*�1990).

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

On assessing the occurrence in Hungary of parasitic disorders J�		�� and K@;@	�
(1993) came across a striking number of rabbits with ear mange which in no small
proportion of cases displayed serious symptoms of the disease. This can be attributed to
several factors, the main one being inadequate treatment. In this country traditional
methods are often the ones applied in practice, involving cleaning followed by external
application of vegetable oil; the efficacy of such treatment is, naturally, unsatisfactory in
most cases. With respect to more modern methods of treatment, the efficacy of the
widely used acaricides and of synthetic pyretroids has been verified by several
researchers ((A�A	*�1992;�J�
��#�
�����*�1995), while injection with ivermectin has also
been proven suitable for the treatment of ear mange ((����*� 1990L� 2����	*� 1992L
0;
�
��*� 1994). It is also recommended in some quarters that antibiotics be
administered in simultaneously with the two above methods, in the interest of
eliminating any possible secondary infection (2���
�*�1998).

In the practical implementation of this programme of treatment care also had to be
taken to ensure that none of the preparations used exerted any effect on the phase of
development in progress in the zygote ((A�A	*�1992). It was also necessary to provide
for the possibility of mites occurring not only in the ear and its surroundings but also in
other parts of the body ((A�A	*�1992;�,
��
	*�1994;�%�
�������<��	���*�1996), and to
consider that mites removed from the host organism may remain infective for a further 4
to 21 days �'�����*�1981), or even for a number of weeks �%�
�������<��	���*�1996).
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The following aspects were examined in this investigation:
− the efficacy against ear mange of various antiparasitic agents: ivermectin [Ivomec

injection (MSD AgVet)] and two externally administered treatments, tetrametrin
[Neostomosan (Sanofi PHYLAXIA)] and diazinon [Neocidol (NOVARTIS)]

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

− epizootic disease examinations
− how ivermectin injection treatment of the does affected the degree of infestation

occurring in the offspring in relation to time elapsed since treatment
− cost-effectiveness of the treatments, and other aspects related to their practical

application

*��+'%�,-��&��*+�.(�-

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

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

The antiparasitic agents were administered in the following dosages in this experiment:
− Ivomec inj. ($%&�'�(
�): 0.02 ml/kg, 200 µg ivermectin per kg body weight
− Neostomosan 0.5%� (%������ �+,-'."'): the concentration recommended by the

manufacturer
− Neocidol 0.01% (�0('1�"%)E�the concentration recommended by the manufacturer
− In addition to the three experimental groups an untreated control group was also

designated.

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

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

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

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

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

����
�/

&
��
�����
����
0����
�

Experiment 2 (2)
Treatment (1)

Experiment 1
(2)

Non Treated
(3)

Control (6) 146 74

Treated 1x
(4)

Treated 2x
(5)

Ivomec inj. s.c. 200 µg/kg bw* 132 24 26
Neostomosan 0,5% 140 16 28
Neocidol 0,01% 144 26 28
*200 µg/kg body-weight���
	��A

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

Subsequent to treatment (ivermectin 200 µg/kg) of the total stock of does, after 1, 3
and 5 months had elapsed the degree of infestation in all progeny of exactly 6 weeks of age
originating from the does treated was examined (n1=285, n2=281, n3=110). In each case the
number of animals examined was determined by the number of progeny available.

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

'+-),�-��&���%-�)--%(&

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

In the group treated twice with ivermectin injection considerably more
favourable changes in the degree of infestation present were observed than in the
group treated only once. In a similar comparison Neostomosan (0.5%) showed no
substantially difference in the results obtained. Neocidol (0.01%) proved effective
when administered only once, but repeat injection did not, in contrast with the results
anticipated, lead to any further improvement in the degree of success achieved
(=����
�7).

The linear regression calculations performed indicate that the degree of
infestation present in does determines to a level of approximately 70% the degree of
infestation from which their offspring will suffer (R2=0.74). It was also the case that
infected does and those suffering lower degrees of infestation were placed in cages
adjacent to each other, thus giving rise to the possibility for cross-infection.

�

��

��

��

��

���

���

���

���

���

��	
��� 
�������	�� ����
�����	 ��������

�

��
����

��
�����

��
�����

(1)



&��;DE�2�
�������
�	���������������
���
���
���
��

�������
��/�����F

46

1��
�
�5

�����
�������
��������2
�������������
���
���3������
���
��
������
�
0�
���
��4

0��
��
������
��
����
��2
0�
���
���53

7�� ?���E� '� �	������;� �
�� /A��	@��� @��@;
��
;� �?���/?	��� ����@;���	?� � �� ;C	@��
�
�� �����
�������*�	/?/��@;����;��
#
/�
��7��;C	@��
� 

����� 

During the 4-week observation period no statistically verifiable differences were
ascertained between the groups with respect to weight gain (����
�7).
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Daily weight gain, g (2)
Treatment(1) n

Mean (3) SD (4)
Control (5) 73 37,7 8,9
Ivomec inj. 66 39,5 9,1
Neostomosan 70 35,9 9,1
Neocidol 72 34,7 10,2
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As time progressed after the treatment of the does with ivermectin injection the degree
of infestation measured in the offspring increased (=����
�3).
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On the basis of the two experiments performed by the author, of the treatment
preparations tested ivermectin injection was found to be the most effective for the
treatment of ear mange. Neocidol proved the better of the externally applied antiparasitic
agents applied.

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

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

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

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

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

����
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�������������

Cost of treatment, Ft(3)Treatment(1) Package(2)
40 growing rabbits(5)

2x tratments(6)
1 doe(7)

4x2 treatments/year

Withdrawal
time, days

 (4)
Ivomec inj. 50 ml 270 90 28
Neostomosan 5x5 ml 14 1,4
0,5% 1000 ml 5 0,5

0

Neocidol 0,01% 3x5 ml 6,4 0,64 14
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The severe crisis in Hungarian agriculture at the beginning of the 1990s cannot be easily
explained solely by the changes in the social and economic system; the unfavourable
processes started as early as the 1970s and 1980s. Due to the rocketing oil prices of the
seventies and the resulting protectionist tendencies emerging in the agricultural markets
of the world the possibilities for the export of agricultural products became limited, and
at the same time the prices of industrial materials used in farming, particularly energy
prices, increased much more rapidly than the prices of agricultural products (1'����!
1986). An even more serious situation was created by the fact that at the end of the
seventies and at the beginning of the eighties the role of agriculture within the economy
of Hungary underwent a major change: before this date agriculture was, clearly,
supported by the national budget, but afterwards agriculture became a net payer into the
budget, while the government-controlled price system also extracted substantial incomes
from agriculture (-(��)������., 1989; 2*��, 1990).

The change of the political and economic system which took place at the end of the
eighties made the earlier "latent crisis" (-���
�3�������, 1993) quite apparent; at the
beginning of the nineties an overall crisis developed in agriculture. There ensued a
serious decrease in production; investments decreased to an even greater degree, and
reduced spending on current costs came close to endangering the continuity of
production. The level and duration of the crisis was, however, different in different areas
of production (4��
, 1998). From 1994 signs of growth were observed in gross
production, investments and income generating capacity, but nutrient management
remains at a very low level.

At the beginning of the nineties the level of fertilisation, continuously high in the
seventies and the eighties, decreased to the level of the 1960s. By the middle of the decade
the size of the total population of livestock providing manure had decreased to half that of
the beginning of the decade. The nutrient balances of the soil remained in the negative, the
majority of crop growers basing their production on using up the nutrients stored by the
soils, accumulated during the intensive fertilisation practices of the past two decades.
Fertilisation with limited amounts of N with no P or K nutrients became general practice,
and this reckless management led to negative nutrient balances as early as the beginning of
the nineties (5*�*
! 1997). The drastic decrease in the number of livestock provides no
hope for the substitution with manure of the neglected chemical fertilisation.

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

)�.�'(-+(/*�')'.��+0�)�.�*.�1��(,�)�.�.-+(+2'-
�*+-.��.�

The loss of value in the wealth of Hungarian agriculture became widely known and
evident after the years immediately following the change of system, but this process
actually began as early as the 1980s��7������3���
(� (1998) estimated the decrease in
the value of the agricultural machinery between the years 1982 and 1990 to be 232
billion HUF (Hungarian forints) at 1996 prices 8������ �9, another 292 billion HUF
should be added, this representing the increase in the debt of agriculture. Thus, the total
loss of value was as high as 524 billion HUF in the given eight-year period.
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Item (1) 1982 1990
Book value of equipment on large-scale farms (2) 1835 1624
Estimated value of equipment in small-scale farms (3) 619 598
Estimated value of land (4) 693 693
Total (5) 3147 2915
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The rate of wealth loss and withdrawal of capital accelerated between 1991 and 1995.
The main components of this wealth loss were estimated by 7������3���
(� (1998) at
1996 prices, as below (in billions of HUF):

decrease in livestock 160
decrease in value of inventories and buildings used
in livestock enterprises 85
decreased value of crops in field 50
plantations removed or aged 20
obsolete machinery and vehicles 60
other decreases 75

Total: 450

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

5*�*
� (1997) found that in the second half of the 1980s an average of 191,000
tonnes of excess nitrogen, 141,000 tonnes of excess phosphorus and 83,000 tonnes of
excess potassium above the level required for the balance of the soil nutrient content was
applied to the soil each year. With respect to nitrogen, according to ��
�*�� (1997) "the
overuse of fertilisation was totally senseless (the excess amount was lost)", but the other
two nutrients accumulated in the soil. If the annual average excess phosphorus and
potassium are valued at 1996 nutrient prices, then the annual average phosphorus
accumulation can be estimated at a value of 13.2 billion HUF, and that of potassium at
2.7 billion HUF. This represents an average 15.5 to 16 billion HUF annual increase in
nutrient value, equal to 125 to 130 billion HUF for the eight-year period used by 7�����
3���
(� (1998) in their estimations. The loss of wealth in agriculture calculated by
7������3���
(� (1998) for the eighties should therefore be diminished by the above
value if the change in the invisible, unrecorded nutrient value is also taken into account.

In accordance with the annual average nutrient balances calculated by 5*�*

(1997) for the first half of the 1990s the soil received 181,000 tonnes less nitrogen,
76,000 tonnes less phosphorus and 170,000 tonnes less potassium than was needed for
soil nutrient balance. If the lacking phosphorus and potassium amounts are valued at
1996 prices, then the annual value of the depletion of nutrients is about 12.6 billion
HUF: a total of 60 to 65 billion HUF for the five-year period. This amount should be
added to the loss of value calculated by� 7������3���
(�� (1998) in the 1990s if the
depletion of soil nutrient content is taken into account.

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

Information Institute of Agricultural Economics) and the average nutrient contents of
yields provided by the relevant literature (%�����������, 1979), the amounts of nutrients
utilised by the crops were calculated, and then valued at the respective nutrient prices.
(The nutrient prices were the averages of prices offered by several fertiliser merchants
in western Hungary.) In calculating the amounts of nutrients extracted by the crop the
assumption made by 5*�*
�(1997) was applied: that is, 20% of the N and P content
and 70% of the K content of the above-ground crop is in the by-product, all the by-
product of maize remaining in the field, while on one third of wheat fields the by-
product of wheat remains in the field.

− The amount of manure was estimated on the basis of data provided by the KSH (the
Hungarian Central Statistics Office) relating to farm enterprises. The nutrient content
values of manure were calculated according to the coefficients provided by 1���
(1992), and then the calculated nutrient amounts were valued at the fertiliser nutrient
prices for the current year.

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

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

The difference between the value of nutrients extracted from the soil during production and
that of those applied to the soil during fertilisation was calculated for the three nutrients (N,
P and K) together, and also for only the two "immobile" nutrients, P and K, together. The
latter gives the so-termed "virtual profit" presented in ����� <, either version I or version II,
these being estimates of the  profit arising from the exploitation of P and K nutrients
previously introduced into the soil. This virtual profit was also expressed as a proportion of
the average actual profit of farm enterprises recorded by AKII. The magnitudes of the
figures in ����� < show that a substantial proportion of the accounted profit of the
agricultural enterprises in the nineties is shown as an increase in the net worth of the
enterprise, although it is actually nothing more than the transformation of an "invisible",
non-valued property, the nutrient content of the soil, into a valued property.
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Item (1) 1994 1995 1996
:�.�)�( 2 )

Profit, HUF/ha (3) 13306 8108 28763
N,P and K nutrient balance HUF/ha (4) -4509 -3298 -842
P and K nutrient balance I, HUF/ha (5) -2529 -2945 -2345
P and K nutrient balance II, HUF/ha (6) -2377 -2488 -1522
Share of NPK shortage in profit, % (7) 34 41 3
Share of virtual profit I, % (8) 19 36 8
Share of virtual profit II, % (9) 18 31 5

2�'�. ( 1 0 )
Profit, HUF/ha (3) 2327 5183 40158
N,P and K nutrient balance HUF/ha (4) -627 -1508 -3747
P and K nutrient balance I, HUF/ha (5) -1145 -2359 -4036
P and K nutrient balance II, HUF/ha (6) -780 -1603 -2780
Share of NPK shortage in profit, % (7) 27 29 9
Share of virtual profit I, % (8) 49 46 10
Share of virtual profit II, % (9) 34 31 7
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The redistribution of incomes between the 1980s and the 1990s was possible because the
value (that is, the cost) of the nutrient accumulation in the eighties was a profit-
diminishing factor in the year of application, and so was included in the accounts as
decrease in the net worth of the enterprise, while during the nineties it contributed to the
increase in production, as well as profit, and also the "visible" book value of the
enterprise. ���
��
������������ �����������
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The neglected use of manure and fertilisation, together with the new "reckless
exploitation", became typical features of farming in Hungary when the entry of the country
into the EU became a realistic possibility for the near future. However, in the interest of
both ensuring the chances for accession and improving the position of the country after
accession it is necessary to prove that the environmental burden of the Hungarian economy
is not as great as that of the present EU member states, and that this will continue to be the
case in the future (2�
��! 1997). The reason for this is that the present member states
would consider it an unacceptable market disadvantage if Hungary were allowed to
produce under less strict environmental requirements (7�#�
, 1997), while distrust in
Hungarian products arising from looser environmental control would create handicaps for
the products of the country which would be intolerable to Hungary.

It is, then, absolutely clear that the tendencies in nutrient management in the
present member states of the EU must necessarily be accepted in Hungary, both from the
aspect of improving the position for accession and for the purpose of improving the
competitiveness of the country on the EU market. As far as the nutrient management
tendencies of the EU are concerned the changes which have occurred in the past few
years are unmistakable. At the beginning of the 1990s several developed European
countries introduced limitations, apparently too severe for the situation in Hungary, to
prevent  harmful nutrient accumulation (5*�*
! 1992, 1993; -(����#��'! 1994). During
this decade, particularly since the introduction of the European Nitrate Principle (91/676
ECC), an increasing number of studies have been carried out to analyse the expected
impact of the formerly neglected economic measures of environmental policy (7�
���
��
3� F��
��, 1995; 5�������� 3� 7
���

��, 1998; G���� E��
��#� 3� B��
����
, 1997).
Special attention is accorded by the authors to a newly initiated research project
(NITROTAX) covering six European countries - five EU member states and Hungary -
which deals with the possibilities for introducing taxes on nitrogen use (B�������(#�,
1997). Both the above research and common sense dictate that, although the acceptance
in Hungarian agriculture of the above ��
��� - that is, the avoidance of the harmful
nutrient accumulation in the soil - might be "automatic" and free of problems, but the
choice of  ���
�
�
 for achieving this aim requires particular care; the starting point of
this must be the present situation in Hungary. The introduction of economic measures
should be considered seriously, so that these do not enhance the present reckless
exploitation of the soil, but their application convinces the EU member states that this
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country aspiring for accession does not intend to find short-term competitive advantages
at the expense of neglect of the environment.

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

As the aim is not a decrease in fertiliser use, but rather a decrease in losses and
leaching originating from nutrient cycles in the form of unused, accumulated nutrient
surplus, this aim can be achieved by measures concerning the whole of the cycle and not
only a few components of it. Consequently, instead of the fertiliser input tax the taxation
of surplus nutrients may be a more successful measure which would also be acceptable
to large numbers of farmers. Another fact in favour of this tax is that it is a measure
successfully practised in the Netherlands (7
����
��#� ��� ���! 1996). However, the
identification of nutrient surpluses requires the introduction of a suitable "nutrient
account" system at farm level, to cover the nutrients generally used (that is, each of the
N, P, K nutrients in each phase of the nutrient cycle), and is at the same time simple and
possible to control.

���.-)��+0�'2�*+<'(/�)�.��*.�.()�*.-+*,'(/��=�).2�0+*
(�)*'.()�2�(�/.2.()
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In the present accounting system the number of years over which the fertilisation costs are
spread depends partly on the number of years the crop is grown on the field where the
fertiliser was applied, and partly on whether the fertiliser was applied before or after the
year of the first yield in the case of long-term plantations. If, for example, fertiliser is
applied to an apple plantation when it is established, then the fertiliser cost is accounted for
as a part of the investment itself, and is depreciated together with the whole investment. If
the fertiliser is applied at the time of establishment of perennial legumes, then it is handled
as a cost element of the establishment of the plantation, and is accounted for as divided cost
in three successive years. If the fertiliser is added to annual crops such as wheat or maize,
or to plantations which are already in the yielding phase, then the value of the fertilisation
is fully accounted for as direct cost occurring in the year of harvest. In this latter case - and
this is the most frequent case in Hungarian agriculture - fertilisation is handled as an action
with impact prevailing for only one year.

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

Thus, the weaknesses of the present recording and accounting system regarding
nutrient management can be summarised as follows.
− The system favours fertilisers over manure from the aspect of finance and taxation.
− There is no room for expression of the fact that fertilisation is an action with impact

over several years, and thus separates the real processes from the financial processes.
(This practice has lead to the strange situation that the costs associated with
fertilisation were accounted for in the 1980s, and the incomes arising from fertilisation
were seemingly generated in the 1990s, while the income taxes due are to be paid in
full now, in the rather weak state of agriculture prevailing at present).

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

)������������	��������9���
����
�������
�����������	
����	�	
��
In the following section the outline is drawn for an adjustment package to facilitate the
fulfilment of all of the three requirements mentioned above, �������� ���� ����� ��

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

The nutrient content values recorded could be introduced into the accounts ��
�����
��� ���� �������� ��� ���� ���������� ������ ��� ���� ��������� �����, in the same accounting
process, into a new subsystem of nutrient accounts for N, P and K. The naming of the
nutrient accounts could be the same as that of the inventory accounts used in the
financial accounting process, but some new accounts would be added, to be used only in
the nutrient balance accounting system. These would be the following.
− The ����
����
������������ accounts show differences between incoming and outgoing

nutrient content values with respect to N, P and K nutrients.
− The ����
����
������������ accounts show the N, P and K nutrient amounts used in the

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

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

Thus, by introducing the term "nutrient property" the weaknesses of the recording
and costing system related to nutrient management can be strengthened, as follows.
− The "competitive disadvantage" of the application of manure would disappear from

financial accounts and taxation.
− The "delayed cost accounting" applied through the nutrient property would act as an

automatic stabiliser, which would render unnecessary the taxation of surplus P and K
over the limits.

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

For nitrogen the 
�
���
� ���
� ���� ����� for the inner nutrient balance can be
understood as loss, and regarded as environmental pollution. Accordingly, the value of
this surplus should not be included in any account, but when the income tax is
computed, this value should be taken into account as an item increasing pre-tax income.
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The evaluation of information may also depend on the investigator carrying out the
analysis. For example, if prices on the stock market are decreasing, then this information
means nothing for someone not involved in the stock market. However, if you are going
to buy stocks, then this information is valuable for you, because you can obtain stocks at
lower prices or you can postpone your purchase in the hope that the price decrease will
continue. If you want to sell your stocks, then this information is also important for you,
because you probably do not want to sell your stocks at the moment, because the low
prices are unfavourable for you or you may be afraid of a further decrease in prices and
want to make a transaction as soon as possible.

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

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

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

"��#����$��� �"#�%� $

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

- lack of information
- reliable information sources
- unreliable information sources
- absolutely incorrect information sources

/��	�	��������	���
����������	�������	��
Let us assume you want to sell pigs. One of the buyers (v1), offers b1 dollars for the
animals. Another buyer (v2) is also interested in buying the animals. But his agent knows
only that his client (let us take this case as a1) would pay more than b1 with the
probability p(a1). This amount can be designated as b21. However, it is also possible (let
us take this case as a2) that v2 will pay b22, less than b1, with the probability p(a2). So the
following inequality is true: b22<b1<b21. The following equality is true because of the
theorem of the probability:

p(a1)+p(a2)=1 (1)

A question arises: who should you sell the animals to? To the certain buyer v1? Or
should you take the chance of being paid more money for the animals from buyer v2, but
risk being paid even less than b1? Is it worth taking the risk? Would you be willing to
pay for the information, and how much would you be prepared to pay if you did?
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Lack of information means that you do not know if case a1 or a2 will occur. Let us
designate as e1 the event that buyer v1 buys the animals and let e2 be the event that buyer
v2 buys the animals. We shall modify the sign b1 to have better review. Let us mark b1

with b11 in the case of event e1 and b12 in the case of event e2.

b1=b11=b12 (2)

Taking all this into consideration our condition is:

b22<b11=b12<b21 (3)

The following table shows the possible incomes depending on the different cases and
events:
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case a1 (1) case a2 (2)
event e1 (3) b11

(unfavourable situation) (6)
b12

(favourable situation)
event e2 (4) b21

(favourable situation) (7)
b22

(unfavourable situation)
the probability of case ai (5) p(a1) p(a2)

2���!��!(��+�)���
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�,����( ��(	�!�	"394

bij signifies the possible incomes depending on the cases and the events.
The expected income in the case of event e1 is:

m(b|e1)=b11p(a1)+b12p(a2)=b11=b12=b1 (4)

and in the case of event e2 it is:

m(b|e2)=b21p(a1)+b22p(a2) (5)

using the following formula:

m(b|ei)= � � �	�
�

�
=
�

1

2

( ) (6)

The expected value of the income cannot be determined if you make your decision in a
subjective way. If you are enterprising and take the risk of loss, hoping to obtain a
higher profit, you will sell the animals to buyer v2, who will probably pay more than
buyer v1, but this may prove not to be the case. However, if you do not want to take the
risk and give up the possibility of deriving more profit, being afraid of suffering loss,
you will offer your animals to the certain buyer v1. If you want to make your decision in
an objective way, then you will select the buyer whose involvement results in greater
expected value of income after comparison of the expected values of income in the case
of different events.
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m(b|e1)>m(b|e2) m(b|e1)<m(b|e2) m(b|e1)=m(b|e2)
decision

(1)
buyer v1 is selected

(2)
buyer v2 is selected

(3)
any buyer can be

selected (4)
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You can make sure of the correctness of your decision only after finding out which
event has taken place. But unfortunately you do not know this fact at the moment of
making your decision. The table of decisions shows only if it is worth taking the risk, if
the probability is greater for the selection of this decision to result in higher income.
The expected income is the maximum of the conditional probabilities of different
events:

m(b)=max(b|ei) (7)
i

�
�������������	�����	�������	���������
A question arises: what is it worth paying for information in order to know what v2 will
pay for the animals? If you knew he would pay the higher price, you would certainly sell
the animals to him, but in the other case to v1. The expected income in the case of
reliable information is the following, using condition 3:

m(bm)=bm= max( ) ( )
	

�
	� �� � �

=
�

1

2

=

=max(b11,b21)p(a1)+max(b12,b22)p(a2)=

=b21p(a1)+b12p(a2) (8)

where bm is the income in the case of a reliable information source. The real income and
its expected value are the same in this case, because you know the real income at the
time of making your decision. The increase in the income is:

∆b=m(bm)-m(b) (9)

The maximum value you would pay for the information is covered by the increase in
expected income.
If the price of information is higher than the expected value of the increase in income,
then the income will probably increase less than the price of the information, so a loss
will probably be incurred in the purchase of the information. If the price equals ∆b, it
will probably make no difference what you do. If the price is less than the expected
value of the increase in income, the information will be worth buying, although it should
be emphasised that this fact only increases the probability of deriving more profit, but is
not necessarily certain.
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the price of information (1) >∆b =∆b <∆b

evalution of the decision (2)
it seems not to be

profitable (3)
indifferent

(4)
it seems to be
profitable (5)
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No information source can be considered totally reliable in reality. Let x1 be a proposal
that the information source predicts the realization of case a1. Let x2 be a proposal when
case a2 is to be realized. Let us take it that the reliability of the information source is
known. Let the probability of a correct proposal, which means that the information
source predicts x1 in the case of e1 and x2 in the case of e2, be p(x1|a1) and p(x2|a2). Let
the probability of bad proposals be p(x2|a1) and p(x1|a2). The following equations are
true under these conditions:

p(x1|a1)=p(x2|a2) (10)

p(x2|a1)=p(x1|a2) (11)

p(x1|a1)+p(x2|a1)=1 (12)

p(x1|a2)+p(x2|a2)=1 (13)

The evalution of the proposals is shown in the table below:
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case a1 (1) case a2

proposal x1 (2) correct (3) incorrect
proposal x2 incorrect (4) correct

6���!��!(��+�)������������%��%���%��
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The probability of making correct and incorrect proposals, depending on the probability
of the cases and the probability of the proposals, is shown in the following table:
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case a1 (1) case a2

proposal x1 (2) p(x1|a1)p(a1) p(x1|a2)p(a2)
proposal x2 p(x2|a1)p(a1) p(x2|a2)p(a2)

7���!��!(��+�)�
������%��
�����������������������$�����(%�%�������"�(&� �%��	
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The following connection is true on the grounds of the theorem of full probability:

p(x1|a1)p(a1)+p(x1|a2)p(a2)+p(x2|a1)p(a1)+p(x2|a2)p(a2)=1 (14)

The real incomes, depending on the cases and the proposals, are shown in the table
below, using condition 3:

��&�
�/

��
�&���)��*�	
����	�
��)
(
�)��*�	����
����
����)���
�(�	(	����

case a1 (1) case a2

proposal x1 (2) max(b21,b11)=b21 min(b22,b12)=b22

proposal x2 min(b21,b11)=b11 max(b22,b12)=b12

8���!��!(��+�)����%������������!����(��������%��������������#���%��%���
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The expected income is in this case:

m(bnm)=max(b21,b11)p(x1|a1)p(a1)+min(b21,b11)p(x2|a1)p(a1)+

+min(b22,b12)p(x1|a2)p(a2)+max(b22,b12)p(x2|a2)p(a2)=

=b21p(x1|a1)p(a1)+b11p(x2|a1)p(a1)+b22p(x1|a2)p(a2)+

+b12p(x2|a2)p(a2) (15)

where bnm is the income in the case of using an unreliable information source.

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

p(x1|a1)=p(x2|a2)=0 és (16)

p(x1|a2)=p(x2|a1)=1 (17)

The expected value of the income (bt) using these values:

m(bt)=b21p(x1|a1)p(a1)
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+b11p(x2|a1)p(a1)+b22p(x1|a2)p(a2)

+b12p(x2|a2)p(a2)=b11p(a1)+b22p(a2) (18)

������	����
�����������������
The expected incomes in the case of lack of information, and in the case of unreliable,
absolutely incorrect and correct information, are shown in the table below:
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lack of information
m(b)
(1)

unreliable
information

m(bnm)
(2)

absolutely incorrect
information

m(bt)
(3)

correct information
m(bm)

(4)

max(b11,b21p(a1)+
b22p(a2))

b21p(x1|a1)p(a1)+
b11p(x2|a1)p(a1)+
b22p(x1|a2)p(a2)+
b12p(x2|a2)p(a2)

b11p(a1)+b22p(a2) b21p(a1)+b12p(a2)

9���!��!(��+�)����%�������!�
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The following comparisons will be performed in the following examinations:
- the comparison of m(b) and m(b m)
- the comparison m(b) and m(bnm)
- the comparison m(b) and m(bt)
- the comparison of m(bnm) and m(bm)

�
��������	��������3�4������3��4
m(b) can have two different values (see 7). Let us make the comparison in both cases.
The assumption m(b)<m(bm) will be proved in the following.

Suppose max(b11, b21p(a1)+b22p(a2))=b11 is true (see 7), then the following inequality
should be proved:

m(b)<m(bm)

b11<b21p(a1)+b12p(a2) ; using (2)

b11<b21p(a1)+b11p(a2) ; -b11p(a2)

b11(1-p(a2))<b21p(a1) ; using (1)

b11p(a1)<b21p(a1) ; /p(a1)

b11<b21

This relation was an assumption at the beginning (see 3), so if it is true, then the original
comparison should also be true.
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Supposing the other opportunity:

max(b11, b21p(a1)+b22p(a2))=b21p(a1)+b22p(a2) (see 7), then if m(b)<m(bm) is true:

b21p(a1)+b22p(a2)<b21p(a1)+b12p(a2) ; -b21p(a1)

b22p(a2)<b12p(a2) ; /p(a2)

b22<b12

Again, this is an original assumption (see 3), so the inequality has been proved to be
correct.
It can be stated that the expected value of the income in the case of reliable information
is greater than that in the case of lack of information:

m(b)<m(bm) (19)

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

�
��������	��������3�4������3���4
It can be stated that the expected value of the income using unreliable information can
be lower or higher than that if no information is used; these values may also be equal.
We shall now prove that the relation between m(b) and m(bnm) is not unambiguous.

Let us take the proof in two parts, depending on the value of m(b):
Suppose that m(b)=max(b11, b21p(a1)+b22p(a2))=b11 is true (see (7)):

m(b) ? m(bnm) ; see (8) and (15)

b11 ? b21p(x1|a1)p(a1)+b11p(x2|a1)p(a1)+

b22p(x1|a2)p(a2)+b12p(x2|a2)p(a2)

where "?" means an unknown sign in relation. In increasing b21 it can be seen that the
right part of the inequality will be greater.
Let b21 approach to the value of b11 from above and let b22 approach the value of b11

from below with some precision. That means the following conditions:

b21~b11

and b22~b11

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

b21p(x1|a1)p(a1)+b11(x2|a1)p(a1)+b22p(x1|a2)p(a2)+b12p(x2|a2)p(a2)~

~b11p(x1|a1)p(a1)+b11p(x2|a1)p(a1)+b11p(x1|a2)p(a2)+b11p(x2|a2)p(a2)~

~b11(p(x1|a1)p(a1)+p(x2|a1)p(a1)+p(x1|a2)p(a2)+p(x2|a2)p(a2))~b11

The right side of the comparison can be equal to the left one. If b12 is decreased the right
side will obviously be less than the left.
It has been proved that the relation between m(b) and m(bnm) can be of any kind.
Suppose that max(b11, b21p(a1)+b22p(a2))=b21p(a1)+b22p(a2) is true (see (7)):

m(b) ? m(bnm)

b21p(a1)+b22p(a2) ? b21p(x1|a1)p(a1)+b11p(x2|a1)p(a1)+

+b22p(x1|a2)p(a2)+b12p(x2|a2)x p(a2)

b21p(a1)(1-p(x1|a1))+b22p(a2)(1-p(x1|a2)) ? b11p(x2|a1)p(a1)+b12p(x2|a2)p(a2)

b21p(a1)p(x2|a1))+b22p(a2)p(x1|a1) ? b11p(x2|a1)p(a1)+b12p(x2|a2)(a2)
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In increasing b21 the left side can be greater than the right. b21 can approach b11 from
above with some precision and b22 can approach b11 from below with some precision. In
this case the result of the comparison is an equality. Decreasing b22 after that makes the
left side less than the right.
The relation between m(b) and m(bnm) has proved not  to be unambiguous. (20)

�
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It can be stated that the expected value of the income in the case of absolutely incorrect
information is less than that in the case of not having information.
Suppose that max(b11, b21p(a1)+b22p(a2))=b11 is true; it will be proved that:

m(b)>m(bt) ; using (18) and (7)

b11>b11p(a1)+b22p(a2)

In increasing b22 to the value of b11 the right side of the comparison could be equal to the
left using condition 1:

b11=b11p(a1)+b11p(a2) ; using (1)
b11=b11

If condition 3 is used the comparison is true in the form of the supposed inequality.
Supposing that max(b11, b21p(a1)+b22p(a2))=b21p(a1)+b22p(a2) is true, the next inequality
will be proved in the following part:

m(b)>m(bt)

b21p(a1)+b22p(a2)>b21p(x1|a1)p(a1)+b11p(x2|a1)p(a1)+

b22p(x1|a2)p(a2)+b12p(x2|a2)p(a2)

b21p(a1)+b22p(a2) >b11p(a1)+b22p(a2)

b21p(a1)>b11p(a1)

b21>b11

This relation is an original assumption (see 3), so the next inequality is true:

m(b)>m(bt) (21)

�
��������	��������3���4������3��4
It can be asserted that the expected value of the income in the case of reliable
information is greater than that in the case unreliable information; that is:

m(bnm)<m(bm)

b21p(x1|a1)p(a1)+b11p(x2|a1)p(a1)+

+b22p(x1|a2)p(a2)+b12p(x2|a2)p(a2)<b21p(a1)+b12p(a2)

Diminish both sides with b21p(x1|a1)p(a1)

b11p(x2|a1)p(a1)+

+b22p(x1|a2)p(a2)+b12p(x2|a2)p(a2)<b21p(a1)(1-p(x1|a1))+b12p(a2)

Using condition 12:

b11p(x2|a1)p(a1)+

+b22p(x1|a2)p(a2)+b12p(x2|a2)p(a2)<b21p(a1)p(x2|a1)+b12p(a2)

Diminish both sides with b12p(x2|a2)p(a2).

b11p(x2|a1)p(a1)+b22p(x1|a2)p(a2)<b21p(a1)p(x2|a1)+b12p(a2)x

(1-p(x2|a2))
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Using condition 13:

b11p(x2|a1)p(a1)+b22p(x1|a2)p(a2)<b21p(a1)p(x2|a1)+b12p(a2)p(x1|a2)

Compare the sides in two parts.

b11p(x2|a1)p(a1)<b21p(a1)p(x2|a1)

b22p(x1|a2)p(a2)<b12p(a2)p(x1|a2)

After reduction:

b11<b21

b22<b12

These two inequalities correspond to the original assumption (see 3), so going backward
the supposed inequality has been proved to be true. It can be stated that

m(bnm)<m(bm) (22)

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

�#$!��$��� � �$�!$$���

- The expected value of the income in the case of reliable information is always
greater than that in the case of not having information (see 19); that is:

m(b)<m(bm).

- The expected value of the income in the case of unreliable information can be greater
or less than that in the case of not having information; these values may also be equal
(see 20).

- The expected value of the income in the case of absolutely incorrect information is
always less than that in the case of not having information (see 21); that is:

m(bt)<m(b).

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

m(bnm)<m(bm).

- The value of information is determined by the difference between the expected value
of the income in the case of having information and that in the case of not having
information.

�����!$���

The expected value of the income is maximum when the information used comes from a
reliable source. The expected value of the income in the case of unreliable information is
always less than that in the case of reliable information. Depending on the reliability of
the information, the expected value of the income may be lower or higher than that
where no information is used; these values may also be equal. The higher the reliability
of the information, the more closely the expected value of the income in the case of
unreliable information approaches that in the case of reliable information, and the more
it is possible that this value is greater than that in the case of no information being used.
The lower the reliability of the information source, the more it is possible that this value
is less than that in the case of no information being used. In an extreme case, when
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reliability is 0 per cent, the information source is absolutely incorrect and the expected
value of the income is certainly less than that in the case of no information being used.
Of course, if you knew that the information source was absolutely incorrect then you
would have a correct information source by the negation of all the data.

Information is worth buying from the aspect of the information buyer if the price of
the information is less than the value of the information. However, this purchase does
not guarantee higher profit; it only means that the expected value of the income will
probably be greater.
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majd hozzám fordult. Lassan formálta a szavakat: - Tudod, mi nekem a bajom a mostani
egyetemmel? Hiányoznak a régi nagyok. Azok, akikre felnézhetek...

Elgondolkoztató szavak. Valóban ez lenne a helyzet? A kortárstekintély-hiány
jellemezné napjaink egyetemi valóságát? Ha igen, ez vajon helyi sajátosság vagy
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professzoregyéniségei (HUTYRA, MAREK, AUJESZKY, WELLMANN, és még sorolhatnánk
a neveket) méltán rendelkeztek olyan hírnévvel, amely a határokon túlra is kiterjedt.
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másodlagos, de nem hallgatható el a társadalmi környezet kisugárzásának a hatása. Ez az
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kevésbé formálója volt az egyetem életének. A professzorral való személyes kapcsolata
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menzáját, mert - úgymond - „...nem akarta magát kitenni a hallgatók szükségtelen
látványának.” (WATSON1�%��	�� ����!��
��234'5
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eltérés devianciaszámba ment. Atyai jó barátom - aki a harmincas évek elején Szegeden
volt orvostanhallgató - meséli, hogy SZENT-GYÖRGYInek egyetemi körökben
presztizsveszteséget jelentett, hogy mint az orvosi-kémia tanára reggelenként

                                                          
* Másodközlés (A Magyar Állatorvosok Lapja 1998/9-es számában megjelent cikk.)

Acta Agraria Kaposváriensis (1999) Vol 3 No 1, 73-77
Pannon Agrártudományi Egyetem, Állattenyésztési Kar, Kaposvár
Pannon University of Agriculture, Faculty of Animal Science, Kaposvár
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6!� �	���	�1 MÓCSY, MANNINGER, SÁLYI, KOTLÁN5� ��
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#
nyugállományba vonulás és elhalálozás folytán. Mindazonáltal még érvényesült a hely
������!�
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	�� NEWTONnak tulajdonított mondást: „Messzire
láttam, mert óriások vállán álltam.” Azért ekkor már elvétve olyanok is akadtak, akik
nem jutottak fel ebbe a magasságba, hanem megelégedtek a hónalj biztonságosnak vélt
langymelegével. Onnan persze nem láthattak messzire, legfeljebb az élenjárónak
deklarált szovjet tudomány került látókörükbe.
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�� ��#� ��������� ��
�	���� ��
oktatási intézmények káderpolitikájára is. Egy professzúra betöltésénél korántsem
mellékes szempont volt a rendszerrel szemben elvárható lojalitás, és e tekintetben
kétségtelenül jótékonyan hatott, bár nem mindig bizonyult nélkülözhetetlennek a
párttagsági könyvecske birtoklása.

Természetesen egyetemünk sem volt mentes a személyi kérdések intézésének eme
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feltétlenül hátrányos volt több tehetséges, szárnyait bontogató fiatal szélnek eresztése.
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már a HUTYRA nevével fémjelzett tudatos építkezés, vagyis az a törekvés, hogy a
legtehetségesebbeket, a legrátermettebbeket válasszák ki, s tartsák bent az egyetemen, és
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professzori karba nagyra becsült, nemzetközi hírnevet szerzett, karizmatikus
tanáregyéniségek (SZENT-IVÁNYI, TAKÁCS5#� �� ���
�
���� 	
� ��� �	�� ��
���� �	�!
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pozíciót.
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állapot kialakulásához?
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gyakori felbukkanása. A társadalmi megbecsülés hierarchiáján a sikeres menedzser-
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fokozatos elértéktelenedése. Akinek a tevékenységét nem fizetik meg az értékén, az
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tanáregyéniségek és a maiak között talán mégis van egy különbség, amely abban áll,
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Igazságtalan lenne azonban elhallgatni, hogy újabban mintha felismerték volna
ennek a helyzetnek a tarthatatlan voltát. Az MTA doktorainak folyósított, felemelt
tiszteletdíj, de még inkább a Széchenyi Professzori Ösztöndíjak odaítélése
mindenképpen örvendetes és bíztató lépés e tekintetben.
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�� ������%�� ����+��) A legutóbbi évtizedben, de különösen a
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„odafönt” kerül sor. Az oktatási egység tagjai titkos szavazás keretében fejtik ki
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figyelembe veszi. Az OTKA kutatási támogatás bevezetése több évtizedes tabukat
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nyugat-európai vagy az észak-amerikai egyetemi struktúra irányába, ahol nem a
�	�	��������#� ���	���
����� �� �����!��� 	
�� ��
������	�	� !� ���&�!�����	��
 � ����	�����
!������ ��� ���!�!������!�� ��� ��	��	���!� �	
��������� 
����� 	
�� � �� ���%��� ������ ����� az
	��!�!��
� �������� 
��

������� �
�	� � �"���������� �
���	��� %�� 	������ 	����
"� #
professzorközpontú tanszék szerkezeti felépítése kezd polarizálódni.

A ma oktatója egyre inkább részese az egyetem mindennapos életének, és
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Megtalálható az Equus-napok bohókás forgatagában, alkalmasint sportfelszerelést ölt és
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lejti a nyitótáncot.
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osztályozás ma már nemcsak a vizsgáztató tanárok kizárólagos privilégiuma, hanem a
hallgatók is értékelik oktatóik szakmai, pedagógusi kvalitásait és teljesítményét. A
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növelésének szükségessége aligha lenne kérdéses. Az új diszciplinák megjelenése, a
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létszámnövekedésen belüli arányok már inkább vitathatók. Az 1942/43. tanévben
egyetemünkön a nyilvános rendes tanárok (������������
����������) száma mindössze 7
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adjunktusok (24), mind a tanársegédek (8) számát. Tehát az oktatók közül a
professzoroknak a létszáma a legnagyobb. Akad olyan tanszék, amelynek oktatói
gárdáját három egyetemi tanár és három docens alkotja - beosztott oktatók nélkül. Az
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Ugyanakkor a létszámnövekedés révén óhatatlanul is hozzájárulhat a professzori
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az akkoriban az információ kizárólagos forrásául szolgáló külföldi szakfolyóiratokat.
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volt minden titkok tudója, az egyedüli orákulum a tudományos kérdésekben.

Ma már más világot élünk. A tudás, az információ az egyik legfontosabb
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és adatok. A gyors és hatékony irodalomkutatást segítik a nagy számítógépes referáló
szolgáltatások, a CD-ROM adatbázisok. A nemzetközi számítógépes hálózat (Internet)
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neki választott témájának. Félreértés ne essék, továbbra is szükség van egy bölcs és
��������
�� ������  ��"��������� ��� �������!��#� �	� ��� ���� �	������ ��� � �	���	�� ���
Ariadné fonala, amelynek mentén az ifjú reménység kikászálódhat kutatási témájának
labirintusaiból.
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lenne mai világunktól olyan univerzális szaktekintélyeket számon kérni, mint
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�
évtizedeiben büszkélkedhetett. Persze ez korántsem csak nálunk van így. Tessék
mondani a mai humánorvos-professzorok közül olyan neves, általánosan elismert
tudósokat, mint annak idején H FG�-, KORÁNYI SÁNDOR, SZENT-GYÖRGYI vagy éppen
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szakemberek létszámának óriási növekedése, a sajátos szakterületekre való tagolódás, a
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�	������!�"������������
�!�
���
�#����	"��
!���!�"���
�
�����	������������	
� ���	�

A látszólagos tekintélycsökkenés azonban nem jelenti azt, hogy a mai
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Talán nem szentségtörés azt állítani, hogy a mai professzori karban is akadnak olyan
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kollégiumot vagy éppen emlékérmet fognak elnevezni.
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át az állati termékek feldolgozásáig, ill. értékesítéséig, beleértve e részterületek elméleti,
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A cikket 3 példányban,	������
��������, Winword 6.0 (vagy hasonló és konvertálható)
�����
���	����� ��	�
	
��
���"	��
�#�$�%�����&'���� ��� (12-es nagyság) sorkizárt
formában, A4-es méretben, a lapnak csak az egyik oldalára gépelve kérjük benyújtani. A
kézirat ne haladja meg a 8000 szót, ami kb. 20 oldalnak felel meg, mely ábrákkal, össze-
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�� ��� �	��
�����
�������� �
�%��� �	���� �� #��������� ��������� 
� ���	����� &
bizottság hosszabb cikkek elfogadására is javaslatot tehet. A cikkek nyelve magyar,
vagy angol.
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Martin, T.G., Tóth J., angolnál, J. Kiss, T.G. Martin, J. Tóth legyen az írásmód. A
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rendezetten.
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esetén magyar, magyar cikk esetén angol legyen. Az összefoglalás szót középre
����������� -.&��� �������� �������	� �

���� ����� �����
��� -(&��� ��	���� ���������� ��	�%�
�	����/������� �������
�
���� ����� ��� ��	�������� 
�������
� 
� ���������� ���"���
�
���
��	������� ����+�
'��.�������

����

���,������������
�
��������
�
��
���
�
�())&(.)
szót (egy oldal). A kézirat nyelvével ellentétes összefoglaló címét 12-es normál félkövér
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Az egyes !�������� (bevezetés stb.) címét középre illesztve 15-ös nagy, az alcímeket
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sének évszámával (zárójelbe téve) kérjük megadni. A név kiemelésekor a zárójel elmarad.
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A kéziratban, azonban csak azok tervezett helyét kérjük megjelölni. A jobb szerkeszthe-
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címe eredeti nyelven, a kiadó neve, székhelye és az oldalszám következzen. A publikáció
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Elhelyezésüket a cikk végére kérjük, külön-külön oldalra. Fejezeten belül, csak azok
tervezett helyét jelöljék. A táblázat, ábra... sorszámát balra rendezetten, címét középre
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konvertálhatóság miatt - ne a beépített rajzolójával alkossák meg, hanem használjanak
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cím, majd a szöveges rész (zárójelben számozva) fordítását. A diagramok, rajzok... forrás
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számát tüntessék fel. Az utóbbit, a hozzá tartozó címmel együtt listán szíveskedjék csatolni.
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amennyiben a feldolgozott téma szakmai aktualitásához nem fér kétség és az elmúlt 3
évben az adott témakörben nem jelent meg sem hazai, sem külföldi szakfolyóiratban
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(terjedelem, a kézirat nyelve...) megegyeznek a korábban leírtakkal.
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- összefoglalás
&�����������+"����� ���,
- következtetések
- irodalom
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The subject sphere encompassed by the journal covers the entire spectrum of the production
of animal products, ranging from livestock accommodation, via breed improvement,
nutrition, reproduction and the maintenance of health to the processing and marketing of
animal products, including the respective theoretical, fundamental aspects of these subfields,
such as physiology and agricultural chemistry, and also pertinent examination methods. In
addition to these topics space in the journal is also devoted to publications relating to the
fields of plant production, economics and environmental protection.
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����������� Scripts should be submitted to following address:

Acta Agraria Kaposváriensis Editorial Board
Pannon University of Agriculture, Faculty of Animal Science
H-7400 Kaposvár, Guba S. u. 40.
Tel.: 36-82-314-155. Fax: 36-82-320-175
e-mail: kutszerv@atk.kaposvar.pate.hu

Three copies of the paper should be submitted; these should be typed ������ spaced
using Winword 6.0 (or a similar, convertible programme) in ���������� �����!" font,
with 12 pt character size and in justified paragraph form. Copies should be printed on A4
paper, only one side to be used. Manuscript length should not exceed 8000 words, which
corresponds approximately to 20 pages. This length of 20 pages is to include any tables
and illustrations used, in addition to the abstract and references. In exceptional cases the
editorial committee may recommend that longer articles be accepted. The language of
articles should be Hungarian or English.

������ should be concise, consisting of a maximum of 20 words, and should be
typed in bold 20 pt size characters. Authors are requested to include the text for the
running head above the title. Authors' names should be typed, centred, using normal 15
pt size characters. For articles written in Hungarian the form Kiss J., Martin, T.G., Tóth
J. should be used; for articles written in English, J. Kiss, T.G. Martin, J. Tóth. The place
of employment of each author and the address of the institution/company should be
entered, centred, beneath the authors' names, using normal 10 pt size characters.

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

Titles of the respective �������� (introduction, etc.) should be written centred and in
15 pt size bold upper case characters. Subtitles are to appear aligned to the left in 12 pt
size bold lower case. Paragraphs (with the exception of those beginning sections or
subsections, and the first paragraph after table, diagram, illustration or text in French
style layout (i.e., points beginning with dashes or bullets)) should begin with one
tabulator space indentation. Authors are requested to mark in italics any words or
phrases to be emphasised.
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Authors are requested to bracket after each reference the surname of the author(s) (in
italics) and the year of publication of the work to which reference is made. If the name is
stressed as a component part of the text it should not be bracketed.
$���
��������������
 ���������������������
This section of any paper to be published should include table, diagrams, etc.. Authors
are however requested simply to mark in the text positions allocated to such graphic
items. In the interest of achieving better editability tables, diagrams, etc. should appear at
the end of the paper, on separate pages, in the script submitted. Reference should be
made in the text to such inclusions (in italics, the word ����� followed by its number).
!����������
��%������	�������(if applicable).
 ���
�����
These should include only works referred to in the publication. References should be
listed without numbers, in alphabetical order of main author’s surname. For each citation
made the names of all authors contributing to article should be quoted, separated by
commas. The year of publication should follow in brackets, and subsequently the title of
the work, the title of the journal in which it appeared (where appropriate using
internationally recognised abbreviations), the year of publication or volume number and
the first and last page numbers (separated by a hyphen) in the publication of the relevant
paper. Where books are cited, the name(s) of the author(s) and the year of publication
should be followed by the original title of the book in its language of publication, the
name of the publishing company and the town/city in which it is based, and the numbers
of the pages cited. Authors are requested to ensure that the second and subsequent lines
of each reference begin with one tabulator space indentation, to give prominence to the
name of the main author.
!�
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The postal and e-mail address of the main author, and telephone and fax numbers on
which he/she may be contacted, should be included.
�����������	
�����������
������������
Authors are requested to position such inclusions at the end of the paper, on separate
pages. The positions allocated to these should be marked within the appropriate section
of the text. Numbers of tables, diagrams, etc. should be aligned to the left and their titles
centred, both in 12 pt size bold characters. It is requested that Microsoft Excel be used
for the composition of diagrams. Tables may be compiled with the Winword table
facility; however, in the case of other figures, due to the need for convertibility, the
drawing facility installed with Winword should not be used, but a separate programme
such as Corel Draw or AutoCAD. Beneath each table etc. authors should include a
translation into the language (English or Hungarian) not used in the paper of the title and
the text components (with referring numbers in brackets). It is requested that source files
for diagrams, illustrations etc. be enclosed with the submitted paper. Black and white
photographs should be marked on the reverse side with the name(s) of the author(s)
submitting them and their illustration number. Authors should include a list of
illustration titles with their respective numbers.
&'��������	������������������
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�(�����������������
�������
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The editorial board will also accept a limited number of review articles, should there be
no doubt as to the professional topicality of the subject dealt with and providing that no
paper on a similar topic within the given subject sphere has been published in the
previous three years in any Hungarian or international journal. The technical stipulations
for the composition of review articles (length, language used, etc.) correspond to those
outlined above for the preparation of manuscripts.
Review articles should consist of the following:

- abstract
- introduction (objective)
- conclusions
- list of literature cited.
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Ca min. 140 g/kg Ca min. 180 g/kg Ca min. 219 g/kg

P min. 130 g/kg P min. 102 g/kg P min. 69,2 g/kg

Mg min. 21 g/kg Mg min. 16 g/kg Mg min. 16,7 g/kg

Na min. 40 g/kg Na min. 40 g/kg Na min. 50,2 g/kg

Mn min. 9000 mg/kg Mn min. 9000 mg/kg Mn min. 3000 mg/kg

Cu min. 600 mg/kg Cu min. 600 mg/kg Cu min. 325 mg/kg

Zn min. 10000 mg/kg Zn min. 10000 mg/kg Zn min. 7000 mg/kg

Co min. 50 mg/kg Co min. 50 mg/kg Co min. 50 mg/kg

Se min. 7,6 mg/kg Se min. 7,6 mg/kg Se min. 4,5 mg/kg
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A táp 2-4 %-ába keverni. A táp 2-4 %-ába keverni. A táp 2-4 %-ába keverni.

Ára: 95.- Ft + Áfa Ára: 76.- Ft + Áfa Ára: 46.- Ft + Áfa
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Mg min. 71,4 g/kg Ca min. 359 g/kg Ca min. 200g/kg

Mn min. 10000 mg/kg Mn min. 12000 mg/kg Na min. 150 g/kg

Cu min. 500mg/kg Cu min. 1000 mg/kg Mn min. 13000 mg/kg

Zn min. 10000 mg/kg Zn min. 10000 mg/kg Zn min. 9200 mg/kg

Se min. 14,5mg/kg Co min. 147 mg/kg

Se min. 20,4 mg/kg
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5-7 dkg/nap/állat 5-7 dkg/nap/állat 5-7 dkg/nap/állat

Ára: 39.- Ft + Áfa Ára: 39.- Ft + Áfa Ára: 36.- Ft + Áfa

Szaktanácsadás, optimalizálás, egyedi premixek kidolgozása.
Igény esetén laboratóriumi vizsgálatok.
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� tel/fax: 82/410-907
mobil: 30/9391-916
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