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75. EVES SZULETESNAPJA ALKALMABOL
TISZTELETTEL KOSZONTJUK

KOVACS FERENC AKADEMIKUST

Kovacs Ferenc 1952-ben szerezte meg
allatorvosi oklevelét és ettdél kezdve egészen 1992-
ig az Allatorvos-tudomanyi Egyetem tagja volt, elébb
tanarsegéd, adjunktus, docens, majd egyetemi
tanara lett az akkor alakult Allathigiéniai
Tanszéknek. 1972-t61 1978-ig, majd 1984-t6l 1990-
ig 12 éven at az Egyetem rektora volt. Palyafutasa
soran szamos kitlintetésben és tudomanyos
elismerésben részesult, oktatdi, tudomanyos és
vezetdi munkassaga elismeréseként. 1982-6ta az
MTA rendes tagja, az MTA Agrartudomanyok
Osztalyanak egyik vezéregyénisége, 1996. ota
elndke. Kovacs Ferenc akadémikus
tudomanytertletének, az allathigiénianak nemzetkézileg elismert miveléje,
nevéhez flizédik a Nemzetkézi Allathigiéniai Tarsasag megalapitasa (1970),
amelynek 6 éven at elndke is volt. Jelenleg a Pannon Agrartudomanyi Egyetem
Allattenyésztési Karanak kutatoprofesszora. Szamos a kutatads és a gyakorlat
szempontjabdl is jelentds konyvet és tanulmanyt irt, magyar és idegen nyelven
egyarant, 280 tudomanyos publikaciéja jelent meg, nagyrészt vilagnyelveken.

Nem csak szlkebb szaktertletén, hanem az agrarmérnokképzées
érdekében is kiemelked6 munkat végzett és végez ma is, aminek
elismeréseként 1996-ban a ,Magyar Koztarsasagi Erdemrend Kézépkeresztie”
kitlintetésben részesiuilt.

A lap Tanacsadé Testilete és Szerkesztésége nevében kivanok téretlen
alkotéerdt, sokrétii tevékenységében kivald eredményeket, j6 egészseget és
elégedett nyugodt életet.

Gundel Janos
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MAGYAR TUDOMANYOS AKADEMIA
Allatnemesitési, Allattenyésztési és Takarmanyozasi
Tudomanyos Bizottsag hirei

Az djjavalasztott Bizottsag elsd iilése, 1996. december 9-én, az Allatte-
nyésztési és Takarmanyozasi Kutatéintézetben, Herceghalomban volt. Ezen az
iilésen az 1997. évi munkaterv Osszedllitdsara, az MTA Agrartudomanyok
Osztalya doktori igyrendjének megvitatasara és a Bizottsag kiilsé tanacskozasi
jogu tagjainak megvalasztasara kertilt sor.

*

A kovetkez6 iilés 1997. februar 13-an, az Allatorvos-tudomanyi Egyetem,
Allattenyésztési Tanszékén volt. Napirenden szerepelt a korszerii tejarrendszer
bevezetésére késziilt javaslat megvitatasa, és az agraregyetemeken és féisko-"
lakon foly6 takarmanyozastan oktatas helyzetének attekintése. Dontés sziile-
tett, hogy a Bizottsag mellett Gyepgazdalkodasi Albizottsag alakuljon.

*

A Bizottsag harmadik iilését, a Magyar Allattenyészték Szovetségével ko-
zosen, 1997. marcius 18-an, Babolnan tartotta, ahol az allattenyésztés kozép-
tavua fejlesztésének stratégiaja keriilt megvitatasra. A felszélaldsok és megbe-
szélések Osszegzéseként eldontétték, hogy az MTA Bizottsdga és a MASZ
kozOs javaslatot fog beadni az FM részére a magyar allattenyésztés fejleszté-
sének jovObeni feladatairol. (Papdcsi Laszl6 bevezetd eléadasa lapunk kévet-
kezd szamaban jelenik meg.)

A Bizottsag koévetkez6 ilését, az Allattenyészté. Professzorok Klubjaval
kdzdsen, 1997. aprilis 23-an, a PATE Mosonmagyarévari Karan tartotta. Napi-
rendi pontok: az agraregyetemeken folyé allattenyésztéstan oktatas helyzeté-
nek attekintése, tajékoztatd az EAAP 1996. évi 47. kongresszusarol
(Lilehammer, Norvégia), és megemlékezés Cselkd Istvan sziiletésének 150
éves évforduléjarél. (Ivancsics Janos megemlékezése lapunk kovetkezé sza-
maban jelenik meg.)

A Bizottsag ujabb tagokkal boviilt, tanacskozasi jogu tag: Bokori Jézsef,
az MTA Allatorvos-tudomanyi Bizottsag kiildstte, Keser(i Janos, Kallay Béla,
Mészaros Gyula, Vinczeffy Imre, dllandé meghivott: Fehér Karoly.

*

A Bizottsag kovetkezé rendezvényére, egy szakmai konferenciara, 1997.
majus 28-4n, Mosonmagyarévaron, a Veszprémi Akadémiai Bizottsag Agrartu-
domanyi Szakbizottsagaval és a PATE-val koz6s szervezésben keriil sor,
,Fehérjegazdalkodasunk helyzete és a fejlesztés feladatai” cimmel.

Gundel Jénos
a Bizoftsag titkdra
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INDUCED MITOTIC GYNOGENESIS IN COMMON CARP
(CYPRINUS CARPIO L.), OPTIMIZING IRRADIATION DOSE
OF X- AND GAMMA- RAY

YOUSEFIAN, MEHDI — AMIRINIA, CYRUS — BERCSENYI, MIKLOS — HORVATH, LASZLO

SUMMARY

Mitotic gynogenesis was induced in common carp, Cyprinus carpio L., in hatchery and laboratory
conditions, using *°Co gamma-ray and X-ray for inactivation of sperm DNA and a subsequent heat
shock for inducing endomitosis. The parameter examined was the dose of irradiation in the range of
70-140 Krad. Carp spermatozoa irradiated by 70-100 Krad doses showed higher motility and
fertilization ability than the ones irradiated by 110—140 Krad. Sperm treated with doses of 70-90 Krad
showed the same fertility rate, but lower survival rate at embryo stage compared with 100 Krad.

The shock temperature and duration applied in these experiments for restoration of diploidy level
were 40 °C+0.1 and 2 min., respectively. The highest frequency of mitotic gynogenetic larvae was
achieved by 100 Krad “Co gamma ray at 34 min. after fertilization, — up to 12.2% (at 23 °C incubating
temperature).

OSSZEFOGLALAS

Yousefian, M. — Amirinia, C. — Bercsényi M. — Horvéth L.: PONTYOK (CYPRINUS CARPIO L.) IN-
DgAK&.T MITOTIKUS GYNOGENEZISE. A GAMMA ES RONTGEN BESUGARZAS OPTIMA-
Ll SA

A szerzok laboratériumi és keltetéhazi kérnyezetben ponty fajban mitotikus gynogenezist valtottak ki.
Gamma (*°Co) és réntgen sugérzast hasznaltak a spermiumok DNS tartalménak inaktivdldsara, ugyan-
akkor egy meleg sokkal endomitézist is indukdltak. A besugarzas tartoménya 70-140 Krad kézétt valto-
zott. Azok a ponty spermiumok, amelyeket 70100 Krad dézissal kezeltek, nagyobb mozgasképességet
és termékenyité képességet mutattak, mint azok, amelyeket 100—140 Kraddal kezeltek.

A sokkolési hdmérséklet és idétartam, amellyel a diploiditést visza dllitottak, 40 °C volt 2 perces ke-
zelési idével. A legmagasabb hatékonysagot mitotikus gynogenezis kivéltasara 100 Krad kobalt (*°Co)
besugarzassal érték el a termékenyitéstél szamitott 34. percben végezve a kezelést. 23,3 °C inkubéciés
hémérsékleten a tulélési arédny 12,2% volt.
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INTRODUCTION

Artificial gynogenesis is a technique for production of individuals with
chromosome inherited from the female parent only. This technique can be
useful for producing homozygous and monosex lines and for various genetic
studies on fish. Gynogenesis has been achieved in common carp by fertilizing
eggs with sperm genetically inactivated sperm by UV, X- or gamma ray.
Diploidization was caused by retention of the second polar body (Nagy et al.,
1978; Ueno, 1984) or by suppression of the first mitotic division (Streisinger et
al., 1981; Nagy, 1987).

Investigations on mitotic gynogenesis have been conducted during recent
years in order to produce completely homozygous diploid offspring (Linhart et
al., 1987; Nagy, 1987; Gomelsky et al., 1989; Recubratsky et al., 1989; Komen
et al, 1991; Cherfas et al., 1993), nevertheless, yields of gynogenetic fish in
these studies to date have been extremely low.

For the induction of endomitosis thermal or pressure shock is used most
frequently (Nagy, 1987; Komen et al., 1991; Cherfas et al., 1993). Application
of cold shock at the first mitotic division results in a very low percentage of
gynogenetic output (Linhart et al., 1987).

Our purpose was to investigate the optimal dose of irradiation of X- and
gamma ray at hatchery and laboratory conditions and also to determine the
optimum starting-time of shock at base temperature of 23 °C.

MATERIAL AND METHODS

Female and male common carps were obtained from the brood stocks of
the Dinnyés Fish Farm and Warm Water Fish Hatchery (TEHAG), Hungary, in
June 1993 and 1994. Eggs from mirror carps (ssnn) and sperm from scaled
carps (SSnn) were collected after hypophysation. Sperm was transferred to X
and gamma irradiation in glass test tubes incubated on ice.

Prior to fertilization, sperm cells were treated with six doses of gamma
irradiation ranging from 80 to 130 Krad in 10 Krad intervals. Small amounts of
intact sperm were kept for normal control. We checked the motility of sperm
before each experiment. The eggs were divided into seven aliquots: six of
them were inseminated with irradiated and the remaining one with intact sperm.
The majority of the fertilized eggs appr. 25,000 to 35,000 eggs from each
treatment were incubated in Zuger jars according to the standard technology
(Woynarovich, 1962). Small samples (300-500 eggs) from each treatment
were placed into individual petri dishes, which were put into 10 liter plastic
boxes filled with water.

In order to investigate the effect of X-ray, the sperm was exposed to
dosages of 70-140 Krad in 10 Krad intervals. The irradiated and intact sperm
(as control) were used for inseminating 400-700 intact eggs. Fertilized eggs
developed in petri dishes in the attached state.
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The effect of irradiation on the sperm genome was characterized by
determining the percentage of survival at embryo stage and five day old
normal hatch larvae in haploid and heat shocked groups, respectively.

Effect of the base temperature of 23 °C and starting time on the efficiency
of the gynogenesis were investigated. Eggs fertilized with irradiated sperm (100
Krad of gamma ray) were incubated at base temperature of 23 °C. Heat shocks
of 40+0.1 °C and two min. duration, with starting times ‘between 25-49 min.
after fertilization in three min. intervals were applied to the eggs.

The heat shocks were conducted in a water bath with regulated
temperature. Two types of controls were used. The normal control was
inseminated with intact sperm, while the haploid control was inseminated with
irradiated one. After the shock the eggs were incubated at 24 °C. The eggs
were examined at different stages of development under steromicroscope. The
rates of normal and abnormal embryos were scored.

In order to prove the gynogenetic transmission we used scaleness as a
marker by selecting homozygous dominant scaled males (SSnn) and recessive
mirror females (ssnn).

The other marker used was transferrin which has codominant alleles in a
single autosomal locus. The genotype of female was “AC” and that of the male
“BB" according to the denomination of Valenta et al. (1976). We nursed the fry
up to 6 weeks of age (1-1.5 g size), when we took blood samples in order to
check their transferrin type. Ploidy of the fry was classified according to the
nucleoli number per nucleus (Cherfas et al., 1990). Each treatment was carried
out in duplicates.

RESULTS

We did not find any difference between the motility of the control sperm,
and that of the irradiated ones up to 100 Krad. At 130 Krad dose the motility —
measured as the length of the sperm movement — decreased gradually by
about 30% in comparison to the control.

Survival as percentage at embryo and larval stages in function of the
irradiation dose of sperm are shown in Figures 1-4. The peaks of survival both
in embryo and larval stages either X- or gamma ray are at 100 Krad dose.
Application of high dose (100 Krad) of cobalt irradiation resulted 100% mirror
phenotype in gynogenetic groups, while all fish hatched from control groups
exhibit scaled phenotype.

Table 1. presents data of embryo and first feeding larvae survivals in the
experiments optimizing the starting-time of heat shock for endomitosis in
gynogenesis. Data of normal control, haploid control and shocked groups are
listed in those tables. Figures 5. show survivals in function of shock starting
times at 23 °C pre-shock temperatures.
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Fig.1.: Effect of sperm irradiation dosage on embryo survival using heat shock.
Shock temperature 40 °C/2 min. X-ray: 70-140 Krad; gamma ray: 80-130 Krad

Embryo stage(1)

Survival, %(2)

70 80 90 100 110 120 130 140
Irradiation dose (Krad)(3)

Gamma-ray(4) & X-ray(5)

1.dbra: A spermiumok besugdrzasi dézisdnak hatésa a hésokkal kezelt embri6k tulélésére. Keze-
lési h6mérséklet 40 °C/2 perc. Réntgen sugdr dézis 70—140 Krad, Gamma sugér dézis 80—130 Krad
embrié allapot(1), tulélés(2), besugarzasi dézis(3), gamma sugdr(4), réntgen sugar(5)

Fig.2.: Effect of sperm irradiation dosage on larval survival using heat shock.
Shock temperature 40 °C/2 min. X-ray: 70-140 Krad; gamma ray: 80-130 Krad

First feeding larval stage(1)

Survival, %(2)

O = N W & 0 O N

70 80 90 100 110 120 130 140
Irradiation dose (Krad)(3)

B Gamma-ray(4) 8 X-ray(5)

2.dbra: A spermiumok besugdrzasi dézisdnak hatdsa a hésokkal kezelt larvék talélésére. Kezelési
hémérséklet 40°C/2 perc. Réntgen sugdr dézis 70-140 Krad, Gamma sugér dézis 80-130 Krad
elészor taplalkozé larva dllapot(1), ldsd 1. abra(2-5)
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Fig.3.: Effect of sperm irradiation dosage (Gamma ray) on embryo survival in petri
dishes and Zuger glasses using heat shock. Shock temperature 40 °C/2 min

Embryo stage(1)

80 90 100 110 120 130
Gamma irradiation dose (Krad)(3)

B8 Zuger glass(4) @ Petri dish(5)

3.4bra: A spermiumok besugdrzdsi dézisénak hatdsa (Gamma sugédrzds) az embri6 talélésére
hésokk kezelés hatédsdra, Petri csészében és Zuger livegben. Kezelési hémérséklet 40 °C/2 perc.
embrié allapot(1), talélés(2), gamma sugdr dézis(3), Zuger lveg(4), petricsésze(5)

Fig.4.: Effect of sperm irradiation dosage (Gamma ray) on larval survival in petri
dishes and Zuger glasses using heat shock. Shock temperature 40 °C/2 min

First feeding larval stage(1)

Survival, %(2)

80 90 100 110 120 130
Gamma irradiation dose (Krad)(3)

B Zuger glass(4) @ Petri dish(5)

4. dbra: A spermiumok besugdrzési dézisdnak hatdsa (Gamma sugédrzés) a lérvak tulélésére,

hésokk kezelés hatdsara, Petri csészében és Zuger (vegben. Kezelési hémérséklet 40 °C/2 perc.
el6szor taplalkozd larva dllapot(1), lasd 3. abra(2-5)
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Fig.5.: Effect of shock starting time on larval survival. Shock
temperature 23 °C/2 min. Gamma irradiated sperm (100 Krad)

Ambient temp. 23 °C(1)

25 28 31 34 37 40 43 46 49
Time after fertilization (min)(3)

—e—Rep. 1.(4) & Rep. 2.(4)

5.dbra: A sokk kezdeti idejének hatdsa a ldrva tulélésére. Sokkoldsi h6mérséklet 23 “C/2 perc.
Gamma sugédrral kezelt spermiumok (100 Krad)
kérnyezeti hémérséklet(1), tulélés(2), termékenyitéstél eltelt idé(min.)(3), ismétiés(4)

Without shock very low % of the embryos developed into swimming larvae
(0.3-0.5). Majority of them showed signs of the well known “haploid syndrome”.
Shock increased the % of survivors significantly, up to 8.4 percent (as mean
value).

The best result we have achieved was 12.2% gynogenetic fry survival
when starting the heat shock 34 min. after fertilization on 23 °C preshock
temperature and applying a two minute shock at 40 °C temperature.

Six week old gynogenetic fish showed sign of complete maternal
inheritance as no alleles originating from males were detected. The only
exception was in the groups originating from sperm treated with 80 Krad
irradiation. A mixed funny mirror/scaled pattern was found on some fish of this
treatment. For example, one part of body showed normal scaleness while the
other part only few big scales. We think it might be due to partial effect of the
“S” allele. This paternal allele may be present in the gynogenetic individuals in
form of supernumerary chromosome fragment, indicating incomplete
inactivation of sperm chromosomes.

Therefore low percentage of diploid gynogenesis in the 70-90 Krad group
can be partly due to the incomplete inactivation of sperm genome.
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DISCUSSION

In this study we chose X- and gamma irradiation, mainly for their high
penetration. Using gamma ray made it possible to carry out a large
experiments in hatchery and laboratory condition simultaneously.

Gynogenesis of carp was demonstrated by two genetic markers (scaleness
and transferrin) and viability of gynogenetic larvae in comparison to that of
haploid controls (irradiated sperm). The ploidy of the embryo was evaluated
according to its nucleolus number (Cherfas et al., 1990).

The experiment showed that the best dose of X- or gamma radiation for
inactivating the sperm DNA is 100 Krad. At this dose the highest rate of
survival of haploid embryo was achieved. This value is in agreement with the
results of Nagy et al. (1978) obtained with common carp sperm and with those
of Purdom and Lincoln (1974) obtained with plaice sperm.

Deformed fry from irradiated spermatozoa was tested by nucleolus
counting. The mean number of nucleoli per nucleus in diploid embryos of
common carp is 1.8. Haploid embryos have only one nucleolus per nucleus
(Cherfas, 1975; Cherfas et al., 1990). The number of haploid larvae was higher
in non optimal time of heat shock and low in optimal time.

A decreased rate of survival of gynogenetic larvae was obtained at early
fry stage, in comparison to controls. This phenomenon was observed
previously by Purdom (1969), Chourrout and Quillet (1982) and Suzuki et al.
(1985) in case of gynogenetic diploid plaice, rainbow trout and loach
respectively.

Treating the eggs in hatchery condition resulted in different output of
mitotic-G2n when compared with those treated in Petri-dish. It seems, that by
mass treating of eggs, the effect of other variable will be minimized and thus
results in high production.

The variation in yields between different experiments can be due to the
variances between females, repetition, incubation condition, parameter of
shock and optimum time for shock.

The yield of gynogenetic larvae mainly depends on the starting time and
duration of the heat shock. The peak of survival up to the first feeding stage
(12.2%) occurred when a two minutes heat shock was applied 34 minutes
post-fertilization, at 23 °C ambient temperatures.

The most effective timing of shock to produce mitotic gynogenetic larvae
of Nagy (1987) was 40 min. post fertilization and of Komen et al. (1991) 30 min
post fertilization. In their experiment the water temperature used prior to heat
shock were 22 and 24 °C, respectively.
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106 SZEMLE

SZUROMI ANTAL
1929-1997

Ez év elején hunyt el Szuromi Antal, az ATK nyugalmazott 6rokés tudo-
maéanyos tanacsadodja, aki 1929. oktéber 4-én sziiletett Demjénben, Heves me-
gyében. Egerben érettségizett, diplomajat Harkovban szerezte. Az Allatte-
nyésztési Kutatdintézetben 1958-t6l 1991-ig, kiilonb6z6 beosztdsokban, nyug-
dijba vonulasaig dolgozott. Ezen id6 alatt az Intézet Szarvasmarha-tenyésztési
Osztalyanak egyik meghatarozé egyénisége volt. Tudomanyos tevékenységét
kivalé szaktudas, szorgalom és alapossag jellemezte. Tobbek kézott foglalko-
zott a magyartarka marha histermel6 képességének fejlesztésével, a finn
ayrshire honositasaval és az egyhasznu hismarha-fajtak elterjesztésével te-
nyésztésével, tartasaval és takarmanyozasaval.

Emberi magatartasa, szerénysége, elvszeriiségre valé torekvése, kolléga-
ihoz valé viszonyat idedlissa tették. Még a latszatat is igyekezett keriilni annak,
hogy beosztott kollégai nem lennének egyenrangtak vele. Mindezek a szinpa-
tikus tulajdonsagai a munkatéarsai kérében igen népszeriivé tették.

Szuromi Antal nemcsak kimagaslé képességli szakember volt, hanem
rendkiviil széleskorl miiveltséggel rendelkezett. Kiiléndsen érdekelte sziil6f6ld-
jének, Heves megyének etnografiai torténete, amellyel behat6an foglalkozott.

Munkéssaganak eredményeit és pozitiv emberi tulajdonsaganak emiékét
megorizzik.

Boz6 Sandor











































































































































































































































































