
of  t i t res:  62 below l :40 (95.4V0),  two of
l : 40  (390 )  and  one  o f  l : 80  ( l . 6Vo ) .

O n  t h e  b a s i s  o f  t h e s e  d a t a .  a
preliminary model for evaluation of f ield
serum titres has been set up.

The percentage of positive reactions in
trout sera from VHS infected trout farms
ranged between a few and fifty percent.
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Although progress has been made. it is
obvious that  much work st i l l  has ro be
done  be fo re  i t  i s  p rac t i ca l  t o  use
serological methods as the only method of
surveil lance for VHS control.

Mos t  o f  t he  above  resu l t s  we re
published in Danish in April 19g4.

EPIDEMIOLOGICAL STUDIES ON VHS IN A WILD
FISH POPULATION
M. KoNnao,  *J.  RApp nNo p.-J .  ENzvaNn

Bundesforschungsanstalt fUr Viruskrankheiten der Tiere,
P.O.B.  1149,  D-7400 Tr ib ingen,  FRG.
*Fischgesundheitsdienst Baden-wrirttemberg, D-7960 Aulendorf, FRG.

Epidemiological studies on VHS were
performed in a brook in the headwater
region of which three lakes are situated
that  are usecl  fo  r  sporr  f ish ing.
Downstrearn,  i t  suppl ies two f ish
hatcheries in which severe VHS outbreaks
occurred in  1983.  Upstream of  the
hatcheries a weir prevents migration of
fish to the lakes.

The question arose whether the virus
was  i n r roduced  the  p rev ious  yea r  o r
whether  VHS v i rus is  endemic to the
region. So the fish in the brook were
examined f'or antibodies against VHS
virus. From four stretches up and
downstream of  the hatcher ies 120 brown
trout were sampled by eiectric f ishing. In
the lakes,  l3  p ike were caught  in  the same
manner. Blood samples were taken from
ail f ish. J'o detecl antibodies against VHS
virus counte r immunoelectrophoresis
using a radiolabelled antigen was used.

The results show that VHS is endemic
to this region. Upstream from the two
hatcheries,2lVo and l0go, respectively, of
the brown trout contained antibodies
against VHS. Downstream, 3'/Vo and
4lVo, respectively, of the trout were
found to have antibodies. Antibodies
were also detected in four of the t3 pike
caughr at  three d i f ferent  s i res in  rhe lakes.
Since brown trout with antibodies were
found,upstream of  the weir  (2 lgo)  i t  can
be stated that  VHS outbreaks in  the two
hatcheries were init iated by infected fish
from the brook. This high percentage of
fish containing antibodies a short distance
downstream from the hatcheries (37g0
and 4l9o) indicates that the brown trout
may carry VHS virus. The percentage of
antibody-positive fish decreased fronr
37Vo to 1090 within a distance of about
two kilometres. The higher prevalence of
positive trout near the farms suggest the
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f ish in the farms once infected are
maintaining virus levels in the wild fish.
These results indicate that VHS virus was
endemic in the region prior to the VHS

ECONOMICALLY IMPORTANT
IN AQUACULTURE OF FISHES
W. KOn- l r l rc
Fish Diseases Research Unit
School of Veterinary Medicine
Bischofsholer  Damm 15
30O0 Hannover I
Fed.  Reo.  Germanv

Thc var ious aquacul ture systems for
realing fish are characterized by a nurnber
ol factors and rnay be categorized as
intensive,  semi- in tensive and extensive or
according to habitat in natural systems
such as r ivers,  lakes and mar ine waters.
The systems regarded as natural normaily
show wel l  balancecl  re lat ionships between
the f ish and thei r  parasi te populat ions.
NIany parasi te species are present  but
norrnall l, they have litt ie pathogenic
impact  on thei r  hosts.

A s i rn i lar  s i t i la t ion e x is ts  in  se n i -
in tensivc and extcnsive f ish farming,
which enrploy nra in ly  large natura l  poncls.
. \ rnong such cul tured species,  (e.g.  p ike,
te lnch,  cc l ,  ide)  t rout  and carp are the most
i rupor tanl .  " l i rc-v  suf- fcr  f rom a var iety  of
p i i r as i t cs  and  the  nu r r r t r c r  o l ' pa ras i l e
spccics is  lhe sanrer  ls  f  hat  encoLrulerer l  in
natur ; l l  wi i ters,  hut  l i re  nurnbcrs o l
i nd i v l c l L ra l s  pe r  i i sh  mav  be  s ign i i i can t l y
i l rghcr .  i r r  iar l r  1r i ,  ancl  car i , .  o f  i l rc  ye; ,1r ,

ihr  pr t r t r :zoan parasi t t :s ' l ' ' r ichot l i r ta ,

outbreaks in the hatcheries in 1983. The
danger of transmitting the disease from
the brook into the hatcheries stil l remains.

PARASITIC DISEASES

I c h t hy op h t hirius, I c h t hy ct b oclo, C occ id ia,
SBI-protozoa (Csaba parasi tes,  SB-
myxozoa, Sphaerospora renicola) may
cause serious problems. For older carp,
T-ryponoplusma and Trypanosorne are
also t roublesome. ln  addi t ion,  the
M o n o g e n e a  ( D a c t t l o g y r u s  a n d
Gyrodacty lus) ,  Sanguin icola,  and
t a p e w o r m s ( B o t h r i o e : e p h o l u s ,
Caryo\th)'llaeus, and Khawia) can often
be found in large numbers. At'gulus and
Piscicola may transmit bacterial and viral
infections. While Brunchiomyc:es occurs
m a i n l y  d u r i r " l g  t h e  s u l r t m e r ,
Ichth_lto<:hytrium is found in the winter
and ear ly  spr ing mclnths.  ln  o lder  carp,
parasi te in fect ions may be present ,  but
thcy arc less ser ious"

in t rout  farms,  the sanre cc{o-  and
endopir ras i t ic :  protozoa rnay ucci . t r
together  wi th Mortogcnea and cestodcs.
Sc"vphidia, ilpi,st"v"lis, anci T'r'ichophr.v'a
rnay a lso r iccur  and sef !c  as indicator :s  ot '
the water  qt ia l i t ,v .  Atnong thc ccstoc lcs,

T S l u t s o n i e , C' h i i a i.l o n e l l u , fL r o t e o c e p h u lu .:; , f : t t l t u l h r i u m ,


