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1. INTRODUCTION

The future develobment of fisheries in Indonesia will have more focus
on aquaculture, which has been known in this country for centuries but
still practiced on 2 modest level of subsistence. .

Thus, in this respect considerable effort has been carried out to
improve the cultivation and breeding of freshwater fish through better
technology and methods.

However, it is evident that aquaculture, 1ike other aarobusiness 1is
subject to many biological risks and environmental constraints.
Furthermore, the 1introduction of the improved technoloay is believed to
have given rise to many new problems, and certain old problems such as fish
parasites and discases may become more critical.

Fish parasite infection in aquaculture is a very common occurence in
Indonesia, although mostly localized and generally of no serious economic
importance. This fact may be accountable toc the traditional natur of the
culture practice, 1involving low stocking density, short period of rearing,
and the availability of cood quality of water.

However, 1in the past epizootic of certain fish parasites were known
to inflict serious damanes to fish breeding practice, namely JIohthyophthi-
rius Sp and Myxobolus sp respectively in 1932 and 1951, both occured 1n West
and Central Java (Sachlan, 1952).

Furthermore, Sachlan in 1952 described the occurence of about 12
fish parasites which include Ciliate, Sporozoa, Trematoda, Centodes,
Acanthocephala, Nematode, Clitella and Crustacea (Appendix 1).

In the Tlast decade, there has been an alarmine indication that the
damace inflicated by fish parasite and disease to fish production in this
country, could be no Tlonger under estimated or neglected.

The outbreak of a copepode parasite ILernaea cyprinacea, commonly
known as the Anchor Worm, 1in 1970 exerted a nation wide damage to common
carp and Java carp hatcheries. About 30 percent of fry production of the
above two fish species was loss due to the outbreak of this parasite. This
means that in Java a total 1.48 billion fish fry was loss durinc that time,
equivalent to a value of 7.4 billion rupiahs. It is difficult to ascertain
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how much demane has been brouaht exactly by this parasite to fry production
in the whole country durina the occurence of the outbreak.

It is 2 wellknown fact that the existino prophylactic and curative
contrel measures of fish parasite and diseasc can only be effoctively and
ecnnmically applicable to modern aquaculture industries. It is sgmetimes
difficult to be carried out in traditionally extensive fish culture system
such as practiced in this country. '

The overall objective of the Project described in this renort was to
conduct a series of investications on the problem of fish parasites
affectine aquaculture, with special reference to Lernaea.

Within the framework of the term of reference of the Project the
followinn scone of studies have been conducted :

(a) Studies on the epidemicloaical and distribution aspect of Lernaea
and other fish parasites in fish culture area of Java and North Sumatera .

(b) Studies on the biological and ecolorical aspect of Lermaea in this
country's climatic and environmental condition.

(c) Studies on the control methods of Lermasa in fish culture practice

During the early period of the Project (Aucust 1976 to December 1978),
the main activities were focused on the instalation of a fish narasite
laboratory, survey works on the epidemiolonical aspect of fish parasites
in Java and Merth Sumatera, and nreliminary works on the second and third
scepe of studies mentioned above.

 Most of the main field and laboratcry works were carried out from
Purust 1979 to February 1981.

The operation of the Project was momentarily stopped fr~m October
1980 to January 1981, accountable to the occurence of a serious disease
outhreak caused by the bacteria Aeromonas hydrophyla, affectino aquaculture
“industries in West Java, which rapidly spread throuch out Central and
East Java.

The disease inflicted qreat damace to common carp culture, causing
mass mortality to big size fishes and brooders. A loss of 119.4 tennes of
consumption size carp (half to one kiloaram), and 56.4 tcnnes of brooders



was recorded in West Java, during the first eight months of the diseasn
outbrzak.

The average time alloted by the research workers for the operation of
the Project is 3 to 5 man month a year.

During the course of the Project three progress reports have bian
submitted, respactively in August 1977, September 1979 and March 1231,
This final tachnical report is-~a counilation of the rosultc of the

studias conducted in the Project, as described in the three abovz mentioned
reports, after several minor revisions have been made.



2,  EPIDEMIOLOSICAL AND DISTRIBUTIOM ASPECTS

2.1. Observations on the occurence of fish parasites in fpeshwater flsh

culture arsas in Java.

2.1.1, Wast Java.

Field survey to idantify fish parasit2s occuring in freshwatzr ponds,
was carriad out on Auqust 18-22, 1976, in three main important fish cul-
ture district arcas, i.e. (a) Cianjur, (b) Bandung, and (c) Tasikmalaya.

(a) At thz district of Cianjur, assorted samples of fish speacies
indicate the following ordar of parasitic infection occuring in freshwater
ponds: llonogenea (Dactylogyrus and Gyrodactylus), Trichodina, Lernaza,
Hyxobolus and Epystilis.

Pravalance of'parasitic infection in 69 assorted fish samples indicate
that Myxobolus (and other Myxosporadian parasites), Trichodina and Larnaea
wer2 the most common parasites infecting cultur: fish (Table 1 and 2).

Tabla 1., Occurence of fish narasites in fish ponds, locatad
at four villages in the district of Cianjur.

Fish narasite

Lernaea carp, tilapia rice ficld Kemangmanis
Sayang

Java carp, sepat siam, pond, cage Sukamantri, Cijati
nilem carp, P. binota-
tus

Jrichodina carp, kissing gouramy, rice field Kemang manis,
nile tilapia, tilapia, pond, cage Sayang, Sukamantri
nilem carp, sepat siam.

Gyrodactylus carp, kissing gouramy, pond, caga Kemangmanis,

Dactylogyrus nilem carp, P.binota- rice field Sayang, Sukamantri
tus Cijati

Myxobo 1us common carn, kissing pond, rice Kemangmanis,
gouramy field Sayang

Epystilis P. hinotatus rice field Kemangmanis

B A ——




Occurance and prevalence of fish parasite in the sample is presented

in Tahle 4.

Table 3. Prevalence of fish parasites on fish samples from
four sub district arcas in the district of Bandung

Prevalence (%)

4 No. of Fish
Sub district fish sample species dyxobolus Lernaca Trichodina Yonogenca Epistilis Cestodes
Ciparay | 90 carp
Java carp 26.7 21.1 18.9 12.2 11.0 10
Ciwidey 30 carp 33.3 20.9 50.0 3.3 3.3 -
Majalaya 30 carp 12.0 23.3 23.3 33.3 3.3 -

| Bojongloa 50 carp 1.7 1.7 28.3 - - -
Nile tilapia .




Table 4. Occurence and pravalance of fish parasites found
on fish samnles from district area or Tasikmalaya

. No.of Prevalance (%)

Sus district -

fish sample Trichodi- Monoge- Myxoho- "larrato-
O T
Leuisari 150 20.7 19.3 8.0 8.7 -
Cibereum 30 - - - - 2.7
Cisayanq 150 3.3 9.3 2.0 1.3 -
Singaparna 150 48.7 35.3 2.0 5.7 -

2.1.2, Central Java.

Survey on the occurence of Fish parasites in fish culture area of
Contral and East Java was conducted on October 17-26, 1978. In Cantral
Java fish samples were co]1ected from four districts, rapresenting the main
fisih culture centres of this province.

Tha composition of fish parasites infecting freshwater nonds in the
survay areas, were found to bz quite similar to that in West Java (Table
5 and 6). Infection of {lyxobolus was obscrved and reported primarily in
govarnment hatcherias. Lgrnasa infestation causzd 1ess problem to fish
far-ars, ralative to the latter, .

At Sida Boa Hatchery located in the district of Purwokerto, fry of
giant couramy were reportéd to be frequently infected with Clinostomum,
a parasitic digenetic trematode, which could effect human, cattlz and
birds. This parasite is also believed to affect the growth rate of the
nhost fish.



Table 5. Composition of fish parasites infecting freshwater
oonds located at four fish culture areasin Central

Java.
Location Number Fish species Fish parasitas
of sample ‘ : it

Purickerto A6 common carp, java Larna2a, Trichodina,
carn, giant goura- Monogenca, Clinostomum,
my, tilapia Hyxobolus.

Banjarnsgara 32 common carp, java Lernaga, Monogenca,
carp, nile tila Hyxobolus, Thellohanel-
pia, qiant gouramy lus, Glossotella, Tri-
sepat siam. chodina.

Ngrajek 23 common carp, java Lernaca, MHonogenea,
carp Trichodina, Myxobolus,

Hematode.

Cangkringan 30 common carn, java Lernaca, Monogenca s

carp. Trichodina, ilyxobolus,
- Thellohanallus.




Table €. Prevalence of fish parasite infecting culture fish
at Marajek, Government Hatchery, Central Java.

Fish parasite of 2:23?2 NuTgigcggdfish Prevalenca (%)
Trichedina 49 18 36.7
Lernaca 49 7 14,0
Honoagensga 49 8 16.3
Myxobolus 49 5 10.0
Ichthyopthiriug 49 2 | 4

Fish spacies : common carp, java carp, kissing gouramy, silver carp and
bighead.

2.1.3. East Java

Fish samples collected from four fish culture areas in East Java (Ma-
lana, Blitar, Kadiri and Nganjuk), showed similar infestation of fish
narasites as thosz found in West and Central Java (Table 7).

Howevar, at the time of the sampling, no infection of Myxobolus could be
detécted. Lernaca was still renorted to be of some problem, producing
mortality rate of ten to thirty nercent to fish fry and fingarlings.
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Table 7. Parasites ‘identified from fish samplas collected at
four districts in East Java.

Number Fish species Fish parasito

@tstrict of samples
Maiang 35 common carp Trichodina, Lernaca, -iono-
genza, Cestode,
Ichthv - hthiriys, Enystilis.
Blitar 42 common carp, Larnaza, !onogenza, Tri-
java carp, nile chodina, Nematode.
tilapia, giant
gouramy
Kediri 11 java carp, Lernaca, Monogenea, Tri-
common carp chodina.,
Moanjuk Kit) java carn, Lernaca, HMonoganza,Tri-
common carp, chodina

giant gouramy

2.2. Observations on tha accurence of fish parasites in freshwater fish
culture in Morth Sumatara.

rish culture areas in North Sumatera wor2 known to be seriously in-
flicted by Lernaca epidemic in 1970/1971.

Surveys to conduct investigation on the accurenca of fish parasitas
to this area were carried out on October 19-28, 1976 and Decamber, 28-29,
1978. Lernaea was still rcgarded as a prablam in hatcheries. powevar,
according to fish farmers the rate of infection was much le¢ss and do not
cause significant economical losses.
Myxobolus could not be found in any of the samples collected from this
arca. The occurence of fish parasites in four districts of this province
is listed in Table 8 and 9. -
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Table. 8. Parasites occuring in fish ponds located at four
districts in MNorth Sumatera..
District Fish species Fish narasita

Deli Sardang

Tanah Karo

Simalungun

Tapanuli Utara

tilapia, common carn
Labistes, sepat siam

common carp

common carp, jawa
carp, tilapia

common carp

Larnaea, Monogenaa, Saprole-
nia, Epystilis.

Epystilis

Lernaea,.Epystilisg Monogenaa
Ichtayonhthirius, Trichodina
Lernaca, onoganca, Tricho-
dina.

Table 9. Occurence and pravalence of fish parasitas in two
district arcas of North Sumatera.
Pravalence s D21i Sardanc Simalungun
(%) District (33 samplas (34 samplas)

Lernaca 48.5 52.9
Monoqaenea 24.2 52.9
Epystilis 3.0 17.8
Saprolegnea 6.1 -
Ichtironhthirius - 11.8
Trichodina - 14.7
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3. BIOLOGICAL AND ECOLOGICAL ASPECTS

3.1. The lifa cycle of Lernaea cyprinacea on common carp {Cyprinus carpio)
and the guppy (Lebistes raticulatus)

According to Lahav and Sarig (1964), the copepode parasite Lernaea
cyninacaau needs 18 to 21 days to completa its 1ife cycle at temperature
lavel of 25° Celcius.

Yashouv (1359) on. thie otiizr hand resorted that the Anchor torm mauires
only 12 to 14 days to complete its life cycle at temperature level of 27°
to 28° Calcius.

In Indonesia the 1ife cycle of Larnaca cyprinacea on common carn is
known to require 21 to 23 days at temperature level of 24.5° - 25.5° Cal-
cius (wulsyani, 1975).

The purpose of the present study is to determing the life cycle of
Lernaza, and its relative time to develop on two species of fish as its
hosts. The data ohtained from thc experiment is to bs used as a basis for
further study on the means of control of this parasite. '

Egg sacs of Larnaea are removed from spacimen collected from naturally
infocted common carp and the quppy. The egg sacs ara then placad in
pairs in patri dishes containing well water (pH 7). Each petri dish contains
one pair of egg sac from ona fish host. Tha total number of eggs
obtained from Larnaca attached to common carp and the quppy are 180 and
200, respactively.

The eggs are then incubated at 26° to 31° C, till they hatch and
dzvelop into succassive stages of nauplii and copepodid.‘

First copodid are placed in 49 litres tanks to be exposed to 20 test
fishes, which are dipped preciouslyin 2)) ppm formalin for 15 minutas.
Test fisha's used arn common carp (of 3-5 cm in length) and the guppy (2-3
cm in length). |

Each stage of deve1opment of Larnaea at room temperature is then
observad and recorded. ’

ternaca 2ags hatch and davelop into frea swimming nauolius stag:.
There are thr2e stages of nauplii, after which they mauTi2d and davalopad
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inte “ix copepodid stages and finally into adult Lernaea. Adult female
penetrates the host body, either in the skin, fin or gills and become$
parasitic. '

The time required for each stage of development, with .respect to two

different fish species as hosts, is indicated in Table 10.

It is difficult to ascertain from the experiment, whether there is any
significant variation in the life cycle pattern of Lernaca obtained-from

Lebistes and common carp, as their raspective hosts, particularly in terms
of its maturing time.

Table 10, Development of Lernaza cyprinacea obtained from two
different fish species (C. carpio and L.reticulatus)
as their respective hosts.

Stage Time required (hours)
of development L. reticulatus C. carpio
Egg to nauplius I 22.5 25.5
Nauplius I to nauplius III 61.5 58.5
Nauplius II to copepodid I 6 6
Copepodid I to copeppdid VI 264 360
Copepodid VI to adult 48 72
|
Development of agg sacs 96 96 !
Egg to adult female Lernaea
with egg sacs 498 594
( 21 days) (25 days)

3.2. The effects of water temperatura on the life cycle of Lernaea.

Water temperature is known as the significant factor which influence
the duration of Lernaea's life cycle; the higher temperature, the shorter
period is required for the parasite to complete its life cycle. The
favourable temperature range is between 14°¢ to 32°¢ (Nakai and Kokai, 1931).
According to Putz and Bowen (1964), the optimum temparature range between .
23° to 30°C.
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v Effactive treatment of Larnaea with various chemicals is usually based
on its 1ifa cycle. Informations of its life cycle under specific 1ocal
conditions are needed. Experiments on this aspect were carried out at the
labs,ratorium of the Inland Fisheries Research Institute and in
expevimental ponds, located respectively at Bogor and Garut.

A number of common carp f1nqer11ngs were p1aced in a series of aquar1a
Thre: different water temperatures of 25° C, 30°C and 34° wore used.
Temperature of 30°C and 34°C were obtainad by means of a water hzater
apparatus (RENA Model Al). Mature Lernaca eggs were cultured in vitro and
observed at the above mentionad temperatures, until the nauplius stage
developad into copepodids. Common carp fingerlings were artificially in-
fested with the first stage copepodids. Twenty to thirty infested: carp
fingarlings wera then placed in aquaria. Three replications were affordad.

Following the above study, a field study was conductaed in exparimental
nonds located in Garut. Fish ponds with various water temperatures, -
naturally obtained from hot snrings are ava11ab1e in th1s arpa. Threec fish
ponds with thrée different temperatures of 22° - 267, 327 -34" and 34°-38°C
respactively, were used for this exparimant.

In cach pond three 1 x 1 x 1 cubic meters cage nets werg placed. Similar
to the laboratory experiment, copepodid larvae of Larnaea were obtainnd
from room temperature culture-dishes. The common carp fingerlings waro
infcstad artificially by first stage copepodids and about 100 of the

infzcted fish were then introduced into the net cages. They were fed daily.

vamples of ‘larvae in both [aboratories and field experiments were taken
initially from the time of hatching from 2g9q sacs, and obsarvations on its
devalopment were made daily. Specimens of cach stages were fixed in 4%
formalin, for datermination of morphological details in tha laboratory.

The result in this study is summarized in Table 11. The data shows
that the rate of Lornaca develooment tends to increase as the temperature
raises. The duration of its 1ife cycle, is ‘therefore, affected by
temperature, o

In laboratory experiments where the tcmperatures were made constant
at 25° C tha lifao cycle was accomplished in 20-21 days; at 30° ¢ it
requirad only 17.5 daysswhile at 34°C the life cycla could not be completed.
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Table 11, Effects of temperature on the duration of various
development stages (in days) of Lernaca in laboratory
and fiald conditions.

Duration (in days)
Development .
stages Labaratory Fiald .
25°c 30°¢c  34% 22-25%¢  32-3°¢ 34-38°C

HaunTius 3 2.5 2.0 3/ 31/ 3/
Copanodid 9-10 8 0% 112 0 0
Adult 8 7 0 8 0 0
Complate life 3/
oycle 20-21 17.5 NA 22-23 NA NA

1/ incubated at room temperature
2/ no copepodid or adult Larnaca were found
3/ not applicable, th: life cycle could not be completed.

In field experiment the 1ife cyé]e was completed in 22-23 days at
22°-26°C, while at higher temperature levels of 32° - 349C and 34°-38°c,
the life cycle of the parasite could not bz complated.

At high temperature levels of 32°-34°¢ (in laboratory condition) and 340
38° ¢ (in fiald condition), the copepodid stage of Lernaca fils to develop
int> adult Lornaea. Mo copepodid larvaz was=found on fish (presumably
died) 3 days after the nauplii developed into copepodid stage.

On the other hand, at the above tamnerature level the fishes ware
found not to ha affacted, and no fish mortality occured.

Since Lernaea devalopment ¢ari be inhibited by high water temperature
(34°C and above), this finding may be taken into consideration as a
possible alternative measure for the control of Lernaca.
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3.3 ost specificity of Larnaea to six species of freshwater fish

It has been reported from field survey ghat a wida range of cultura fish
specias are notad as host of the Anchor Worm. |

Rukyani (1975) obsarved in an experimental study of the host specificity
of Lernaza on thrae local wild fish snacies, i.e. the gquppy, java barb and
sword tail, that none of thesa wild fishes eéxhibit a clear different
specificity to tha parasitz.

This laboratory study rapresents an approach towards the establishment
af relative susceptibility of six fish spacies to Lernaca through artificial
axposure of the fish tn the parasite.

Five culture fish species (common carp, java carp, kissing gouramy,
giant gouramy and tilapia) and one species of wild fish (the quppy), wera
used in this experiment.

Lernaea eggs were collected and placed in petri dishes fillaed with
well water and incubatad until the eggs hatch to obtain Lernaea larvaz.
Experiments on artificial infection were carried out in 40 litres glass
aquaria, Thirty fingerlings from respective fish species were introduced
separately and exposed to approximately 500 infactive stage of Lernaea
larvaz per aquarium (20 copepodids per Tish). Three replications wers
afforded for each fish species. Seven days after the infection, 19 infected
fish were sampled and examined for the number of copepodid larvac attached
to their bodizs. ‘'When the parasite attained adult stage, the remaining
axperimental fishes were also examinad for the number of adult Lernaea
infacted the fish.

The rasult indicated that varying degrea of Lernaca infastation can
be found among the fish species used in the experiment (Table 12).
High mortality Of experimental fish due to tha infaction of pathogenic
bacteria or parasites and unfavourable condition in the aquaria occured
during the exoeriment. Therefora, kissing gouramy and giant gouramy wer2
not axamined for adult Lernaca infestation since most nf thase fish diad
after the first examination. Consequently uncompleter data were obtained
of tha adult Lernaga infastation,
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From the data obtained in this experiment, it is difficult to con-
clusively ascertain the relative host specificity . of_Lernaea of the
six speciales of fish tested.

Table 12. Incidence and intensity of larva and adult -
Lernaea on six species of fish,

Larvae Adult
Fish species

No fish Incidence Intensity No fish Incidence intensi-

examined (%) examined (%) ty
Common carp 30 97.0 6.1 35 25.7 3.2
Java carp 26 94.3 4.9 43 4.7 0.7
Kissing gouramy 21 8.1 14.0 2 -1/ -
Giant gouramy . 25 95.8 3.6 3 -1/ -
Nile tilapia 25 11.6 1.0 57 0 0
Guppy 23 95.3 10.3 45 29,6 1.0

1/ not examined
However, different degree of specificity . was noted clearly between
nile tilapia and other fish species. Only 11.6 percent of nile tilapia
was infected, with an average of 1 copepodid larva per fish and noadult
Lemaeca was found. Thus, nile tilapia appears to be the 12astsusceptible
to Larnaca infestation.

In general, the findings in this study show that Lernaea has a wide range
of host specificity on those fish species except nile tilapia.
Guppy with its high number of prevalence (larva, 96,3%, 29.6%)  and
average number of parasite per fish (larva, 10.3; adult 1.0) can be -
considered as a potential carrier of Lernaea.
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Larnaea cyprinacea is still a problem in common carp culture nonds in
In: nesia, but has been hardly reported in tilapia ponds. The above ex -
perirant shows that tilapia is the least susceptible host of Lernaes.

Since common carp is commonly reared with other cultured fish
specias it is important to investigate the possible method of reducing
Lernaea infestation on common carp by poiyculture with tilapia.

‘Three experimental ponds, 20 square meters each, were stocked with
200 common carp, 1200 common carp with 100 nile tilapia and 200 nile tila-
pia respectively. The exparimental fishes were exposed to approximately
20 infective stage of Lernaea larvae pner fish in 190 1iter fiber glass
before stocking them into the ponds. There were three replications for
each axperimental pond. Samples of each fish species were examined to
determine the incidence and intensity of Lernaea larvae infection.

As indicated in orevious lahoratory experiment, the infestation of
Lernaea on nile tilapia was much Tower than other species such as common
carp (97% to 11.6%). In the present study, not even a single nile
tilapia was found to be infected by the copapodid - (Table 13).

On the other hand, high incidence and intensity of copepodid were
found on monoculture of common carp (91.6% and 2.5%).

The data also indicates that carn reared with nilz tilasia shows lower
dearee of infestationrelative to common carp reared as a single species.
Reduction of copepodid Lernaea infestation on common carp stocked with
nile tilapia was almost doubled (53.3 to 91.6% and 0.9 to 2.5).

This experiment was unable to provide a conclusive data on the adults
Lernaea infestation. Heavy rain which frequently occured during the course
of the experiment, caused considerable lost of the parasite when they are
still at a free 1iving larva stage. Therefore, the degree of Lernaea
infestation were found much lower than expected.
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Table 13. Incidence and intensity of Lernaea infestation on
common carp, reared with and (or) without nile
tilapia.

Larva ’ adult
Fish species

Incidence (%) Intensity Incidence (%) Intensity

A4

¥

iCommon carp 91.6 2.5 1.9 1
Common carp + Nile

‘tilania - 53.3 0.9 0 0
Tilapia 0 0 0 )

To conclude, a possible biological control of Lerneae in ponds by rearing
nile tilapia together with other cultured fish species, should be
considered.

3.4. Investigation on the infestation of Lernaea on common carp rearad
in poad versus irriqgated rice field.

Rice ficld fish culture in Indonesia, mainly in West Java, are
commonly practiced. More than 70.000 hectares of the irrigated rice field
area are utilized for fish culture practices (Directorats feneral of
Fisheries, 1973).

It is known that fish fry up to fingerling are subject to man. fish
parasites and more susceptiblc to discases than larger fish. It is @& well
known fact according to fish farmers that common carp fingerlings - +ainad
from - irrigated rice field are relatively: healthier and larger than those
ohtained from culture pond.

‘Therefore it is a common practice of fish farmers in this country
that instead of transfering one to two weeks old fry to rearing ponds,
they are introduced in irrigated rice fields and reared there for about
one month before transfering them back into fish ponds to be reared up to
marketable size.
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However, to our knowledge, research data of fish parasite infastation
in such culture system is not availatle so far.

An investigation was conducted tc evaluate the degree of Lernaesa
infastation on young common carp reared in pond versus irrigated rice
field. A number of articificially infested fish with Lernaea were stocked
in 20 square maters earthen ponds and irricatod rice ficld, In this ~xrori-
ment, fish samnles were taken, and examinert to determine the incidence and
intensity of Lernaza infestation.

Thare were six irrigated rice fields used in this experigent
The observation was carried out in two stens i.e.:

1St Fish were sampled and examined for parasties when Lernaea was
still at law;1 stage (7 days after the fish were stockad). A1l fish in
three »onds were then transfered into rice field and vice vers 3,

2 T fbout two weeks after the first examination, all fish were
collected and held in separated tanks. Examination was done visually for
adult Larnaea specimens.

The incidence and intensity of Lernaea on common carp fingeriinas
reared in nond versus irrigated rice field are presented in Table 14,
The data indicate that both larv and adult Lernaea infestation on common
carp reared in nond were higher than that reared in rice fiecld (larva,
 93% to 66,7%; 2.7 to 2.2; adult, 10,3% to 4.1% and 1.2 to 1.1).
It is also found that the incidence and intensity of the parasite on
untransfered fish in pond were relatively higher than the transfered one.
R slight different degree of Lernaea infestation was found between the
transfered fish (nond to. rice field or vice versa .

It appears that the environment of the pond sexis to be more favourable
for Lernaea development than irrigated rice field. 3Y transferring .. the
fish from pond to irrigated rice field, the degree of Lernaea infestations
is apparently reduced.
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Table 14. Incidence and intensity of Lernaea infestation on
common carp reared in pond and irrigated rice Fi=1d.

; Larva Adult
l.ocations " Incidence (%) Intensity Incidence(Z) Iintensity
Pond 93 2.7 10.3 1.2
Rice field 66.7 2.2 4.1 1.1
Rice field to nond” 73.3 3.4 7.6 1.3
Pond to rice field?/ 66.7 1.9 9.3 1.1

1/ The fish transfered from rice field to pond
2/ The fish transfered from pond to rice field

4.  CONTROL METHODS

4.1. Evaluation on the efficacy of filter system in preventing parasites
infestation in fish nonds.

Some of the main important government hatcheries in Java and Horth
Sumacara have been provided with up welling filter units. The nrimary
use: 0f this filter system are :

(i)  to assist in improvement of water quality, (ii) to prevant
wild fish from entering fish pond, (iii) and to prevent the entry of
certain fish pest and parasites into the pond (Djajadiredja and iartono,
1974).

They are used primarily to prevent Lernaea infestation. However,
the effectiveness of this filter system as a control measure of Lernaea
and other parasites in fish ponds has not been satisfactory proved
through experimentations., A study on this aspect has been carried out
by Hadidjah Parsono (IFRI) in 1978 (personnal communication). However,
the data she obtained were not conclusive.
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The present study was conducted at the IFRI Exnerimental Station, at
Its main objective is to evaluate the efficacy of an
up-welling filter system in preventing and reducing Lernaea or other

Cibalaaunq, Bogor.

parasites

infestation in outdoor fish tanks.

A saries of 1 x 1 x 0.3 cubic meters fiber glass containers were
filled separately with filtered and unfiltered pond water,

of the experiment and tha filter system is shown in Figure 1.

The lay-out
Pond water

was kept flowing through the containers at one 1iter per minute velocity.
Each container was stocked with uninfacted fry of common carp obtained
There were three replications for those

frem uncontaminated spawning nond.
filiered and unfiltered tanks.

Six days after stocking, samples of fish

fry were taken at every three to four days and examined for fish parasites

until the fish reached

fingerling size (5-6 cm) or two months old.

The degree of the parasites infestations were expressed as the rercent

of infected fish (prevalence) at the number of parasites per fish

(inten-

sit') (Table 15).

Table 15. Prevalence and intensity of parasites infection

on fish in filtered and unfiltered water.
. Pravilence (%) Intensity
Parasites Filtered Unfiltered Filtered Unfiltered

1. Trichodine 62.6 83.9 20.7 59.1
2. Hyrodactylus 32.3 54.6 5.5 7.5
3. Dactylogyrus 18.4 32.5 2.7 4.0
4, Lernaea 4] 11.1 0 1.7
5. Myxobolus 0 7.2 0 numerous

From a number of 337 experimental fishes in unfiltered fibre qlass
tan% and 343 fish in filtered fibre glass tank, only five genera of fish
parisites were found to infect the experimental fish i.e.

Gyrodactylus sp,

Trichodina sp,

Dactyloayrus sp, Lernaea cynrinacea and Myxobolus so.

Larnasa cyprinacea and Myxobulus two major important fish parasites
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whi~s commonly infect younqg common carp, were not found to infect the fish
in “*1tered water. Three other parasites such as Trichodina sp.»
Gyr>dactvlus sp, and Dactvloayrus sp were found on fish either in filtered
or tntiitarad tanks.

Howaver, the nrevalence and the intensity of these parasites wsrz
four? higher in unfiltared water, relative to the filtered water i.e.
Trichodina sp. (83,9% to 62.6% and 53.1 to 20.7), Gyrodactylus sp (5".5%
to %7.3% and 7.5 to 5.5) and Dactylogyrus (32.5% to 18.4% and 4.3 to 2.7).

It implies that the filter reduces the number of infested fish in ponds as
well as the narasites load on the fishes.

This study also suggested that the fish reared in filtared
water are protected from being infected by Myxobolus sp. Although the
spores size of Myxobolus are relatively smaller than any other fish
parasites no snores seemed to be able to pass the filter. This is probably
due to the nonactive movement which characterize the parasite, and makes
it possible to be cought in the settling or sedimentation tanks of the
filter unit.

Myxobolus sp which caused "swollen gill disease" on young common
carp has been known recently as the most important parasite effecting
nursary and hatchery ponds. ‘ ‘

Satisfactory control measure for this parasite is at present still
unknuwn. Therefore, the use of filter system as a possible method for
controlling Myxobolus as well as Lernaea has to be considered.
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4.2. Evaluation of chemicals used for bath treatment to control L2rnaza,

Thz control and eradication of Lernaea commonly involve the use of
va:iius chemicals for dipping and bath treatments.

%21t solution (sodium chloride) can be used for fish species wiich
ar: abl> to tolerate salt concentrations required to kill the parasite
(Kzoata, 1970). It is howevar of no use for adult female Lernasa
attached to the fish, and effective only againsts its free swimming
devalopmental stages.

Furthar Kabata stated that tha only chemical capable of killing the
adult Lernaea attached to fish is notassiyn permanganate. Howover, }
potasium permanganate does not effect youngsexually matured stages of
the free swimming stages of the parasite (Kabata, 1970).

Putz and Bown (1964) reported the use of 30 to 50 minutes bath of
formalin at concentration level of 250 ppm. Formalin bath of 200 ppm was
used in Israel ( Kabata, 1970 ).

Experiments were carried out in the Project to find out the rangc of
effactive concentrations of ammonium chloride, sodium chloride, potasium
permanganate and formalin, against nauplius and copepodid stages of
Lernaea.

i saries of bioassay was conducted using onz to four days ol1d nauplii
and nna to three days old copepodid stages of Lernaca. Effect on thz
infzztive stage of the cipepodid (four days old) was also observed,
emp-oying artificial infection on carp fingerlings.

The tests were carried out using five concentrations in logarithmic
serics for each chemicals, employing three replications. For aach
- concentration a number of 30 nauplii or copepodid was tested, while in the
experiment using infective stage of copepodid the test was carried out
using 15 fishes ner concentration.

Period of exposure adopted for the tests wers 5, and 10 minutes.

Tast results were reported as Effective Concentration Values (EC90)
and their confidence 1imit interval (p = 0.05). The Effective Concentra-
tion is concerntration of the chemical which is effective and kill or
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immobilized 90 pércent of test animals at a cartain period. Thus, the
tast results were indicated as LCS0 - 5 minutas and LC9D - 10 minutes.

Result of the tests ware given in Table 16 and 17.

In order to determine the safe level of concentration usad for bath
treatment, the toxicity of the chemicals to four most important cultured
fish spacies in this country, were also dafined.

Table 186.

Estimated EC90 values and their 95% Confidenca

Limit Interval of sodium chloride and ammonium
chloride to nauplius and copepodid stage of

Lernaea.

Chemical Lernaca stage

tffective Concentration

(EC90) i

in ppm

5 minutes

10 minutas

Sodium chloride Nauplius I
I1

I11
Copepodid 1
I1

I11

13000(8300-20100)

12300(6900-21800)

12400(9500-16100)

. 12500(1000-15600)

10200(8900-11700)
8900( 7400-10700)

9000(4700-17170)

9200(6900-12209)
7570
7500
7500

IV~l/ 20100(16700-24200) 14000(10800-18200)
v Y 21000(16700-24100) 14500(10800-18200)

Ammoni um

chloride Nauplius I 8000(5900-10800) 2100
II 7800(5700-10700) 4400
II1 4900 4000(3200-5000)
Iv 4900 2100
Conepodid 1 2100 2100
Il 2100 2100
I1I 2100 2100
dote : 1/ Effect on copepodid IV and V are evaluated from

artificially infacted carp fingerling.
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Teble 17. Estimated EC90 values of formalin and potassium
permanganate to nauplius and copepodid staga of

Lernaea.
Effective Concentration
Chamical Lernaea stage (EC990) in_ppm,
5 minutes 10 minutas

Formalin Mauplius I 190 14n
, Il 210 145
ITI 220 235
Pottasium Nauplius | 540 ‘ 380
permanganate il 650 3590
I11 650 650
Copapodid I 470 295
II 309 180
I1I 290 160
vV . 350 225
vV 360 220

ota 1/ Effect on copepodid IV and V is evaluated from
infected carp fingarling.

A series of bioassay was conducted, amploying fish fingerlings of 3
tc 5 cm in lenght or 1 to 2 grams in weight. The species used were carp
(Cyprinus carpio), java carp (Puntius gonionotus), nilem carp (Ostcochilus
hasselti) and tilapia (Tilapia mossambica).

Five to sevan test concentrations werc employad for each chemicals,,
using two replications. Humber of tast fish per bioassay vessel are ten
fishes in ten 1itre of test media (aliquots of chemical in watcer to make
certain concentration). Twenty test fishes were afforded for each
concentration tested.

The test wera carried out for 96 hours, Test results were reported
as Madian Lathal Concentration values and their 95 percent confidence
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Tirit intarvals, i.2. concantration which kills 50 percent of tha tost
fishas in 96 hours exposure time (Tabla 18).

4.3. The efficacy of Labaycid 550 EC as contrel agent for Larnaea
cyprinacea.

Lebayecid 550 EC is a trade name of an insecticide, containing fenthion
or 0,3-Dimethy1-3 (4 methyl-mercapto, 3-methyl phenyl) thiophate, as its
active Ingrcdient,

This chemical is known in the United States to be effective for Lernaea
control.

The purpose of this experiment is to datermine the dosage level
of fenthion which is effective aqainst Lernaea under tropical condition.
Tests were performed on the effectiveness of the pesticide against Lernaea
eqgc, naunlius and  fish. |

A number of mature eqq sacs were exposed to a series of fenthion
conzcentration, and observed every 6 hours for its development into nauplius
stag2. The number of nauplii survived was recorded, as presented in Table
19. The result of this experiment gave indications, that a concentration,
lev~rl of fenthion higher than 1.5 pom may exert certain effect to the
. development of the nauplius stage of Lernaea ( Table 19).

A number of Lernaea nauplii, obtained from hatching Larnaea eggs in
petri dishes containing well water at temperature level of 28 t_3°C, were
exposed to a series of fenthion concentration (ten nauplii per concentra-
tion in three replicates), for a period of six hours. Cummulative
mortality of nauplii in each concentration was recorded.

Effective concentration values of fenthion against nauplius (EC50 and
EC90), are respectively astimated to be 1.20 (1.95 - 1.37) ppm and 2.00
(1.59 -~ 2.590) ppm. ( Takle 20 ).

Static bioassays were performed to determine the lethal toxicity of
fenthion to two most common culture fish species, i.e. common carp and
java carp. Fingerlinas of 3 to 5 cm were used as test fishes. The test
was performed under the following conditions, temperature: 26°C, water pH:
7.74 and alkalinity 50-60 ppm. A series of eight concentrations were used
in each test. Ten fishes for each concentration were tested in 3 or 2
_ replications.



25

Table 18 : Estimated LC50 values and confidance limit interval
(p = 0.05) of four chemicals to four fish species.
; EXPOSURE MEDIAN LETHAL CONCENTRATION (LC50) IN PARTS PER MILLIONM
CHEMICAL TIME

Common carp

Java carp

Nilem carp

Tilapia

SODIUM CHLORIDR

AMMONTUM
CHLORIDE

FORMALIN

POTASIUM
PERMANGANAT

48
96
24
48
96

A
b

48
9%

48
96

14500(12946-16240)
12400(11370-13516)
9500( 7983 -11305)
959.0(5419 - 1496
450.0(338.3-598.5)
245.0(197.6-303.8)
106.9(97.25-115.5)
100.7(92.38-129.8)
98.00(89.91-106.8)
19.50(16.81-22.62)
16.75(13.62-20.60)
11.01(10.48-11.56)

20500(13758-30545)
15000(11278-19950)
12000( 9600 -15000)
370.0(310.9-440.3)
273.0(237.4-314.0)
185.0(156.8-218. 3)

8.90 (7.95 - 9.97)
8.40 (7.43 - 9.49)
7.30 (6.70 - 7.96)
5.60 (4.52 - 6.94)
3.95 (3.26 - 4.78)
3.99 (2.48 - 3.63)

13800(13018-14628)
12300(12075-13568)
10500(9545 -11500)
375.0(300.0-468.8)
220.0(179.5-283. 8)
167.5(131.9-212.7)
16.20(12.90-21.87)
13.50(10.89-16.74)
12.00(10.08-14.28)
4.95 (1.38 - 5.59)
3.90 (3.42 ~ 4.45)
2.90 (2.61 ~ 3.22)

27000(26470-27540)
26500(25980-27030)
26000(25490-26520)
760.0(603.2-957.6)
620.9(500. 0-758. 8)
490.0(392.0-612.5)
22.00(19.64-24. 54)
17.50(15.63-19.60)
17.00(15.18-19.04)
6.62 (6.13 -7.15 )
4.35 (3.95 -4.83 )
3.00 )2.51 -3.45 )
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The Median Lethal Concentration (LCS0) for 24, 48 and 96 hours
evposure time, and their 95% Confidence Limit Intervals, were obtained
by neans of the Litchfieid Wllcoxon method (Table 21 and 22).

The toxicity of fenthion to the two fish species were found to be
not significantly different.

From the result of the experiment on the efficacy of fenthion

against Lernaea, the following informations can be summarized :

Effective against Estimated level of concentration
(1) eqg : higher than | ppm
(2) nauplius | 2.0 - 2.5 ppm

(3) fish ) higher than 3 ppm



Table 19.
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Number of Lernaea nauplii surviving from eggs exposed to

di fferent concentrations of fenthion solution

Time of observation

Fenthion concentration (ppm)

. e o . e e b e

( hours ) 0 0.0l 1.0 i.5 2.0
. Alive Died Alive Died Alive Died Alive Died Alive Died Alive Died
30 77 0 i23 0 0 0 ‘129 0 0 0 0 0
36 77 0. 123 0 137 0 129 0 0 0 0 0
42 77 0 123 0 137 0 129 0 0 0 0 0
48 77 0 108 45 95  42(?) 129 0 0 0 0 0
54 60 17¢2) 78 30 95 0 88 4| 0 0 0 0
60 51 9(2) 78 95 0 88 0 0 0 0 0
66 51 0 78 0 95 0 88 0 0 0 0
72 51 0 78 0 95 0 88 0 0 0 0

- o . e o " e o o v e o



Table 20, Mortality of Lernasa nauplil and Effective
Concentration values of Lebaycid 550 RC
(fenthion) In 6 hours exposure time.

Loncentration Number of Number of naup!lii
(ppm) nauplii dled in 6 hours (%)
2.5 30 100
2.0 30 100
.5 30 63.3
.0 30 43,3
Control 30 0
Medlan Effective Concentration |.20
(EC50) in ppm formulation ‘
95-percent Confidence Limits 1.05 = 1.37
Effective Concentration (EC%0) 2.00
in_ppm
95-percent Confidencs Limits {|.60 - 2.50
Table 21.  Result of toxicity test of Lebaycid 550 EC

(fenthion) to common carp.

Concentration  Number of Number of test fish died (%)
(ppm) test fish 24 hours 48 hours 96 hours
Control 30 0 0 0
2.4 30 0 0 0
3.2 30 16.0 23,1 46.2
3.7 30 19.8 26.4 56.
4,2. 30 23,1 33.0 €9.3
4.9 30 89.2 89.2 95.7
5.6 30 100 100 100
Median Lethal Concentration
(iti ppm formulation) 4.1 5.8 3.6
95-percent Confldence 3.5 . 4.8 3.9 - 4.4 3.3 . 3.8

Limit Interval
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Table 22. Result of toxicity test of Lebaycid 550 EC

(fenthion) to java carp

Concetration Number of . \
(ppm) test fish Number of test fish died (%)
24 hours 48 hours 96 hours
Control 20 0 0] 0
3,0 20 0 5 20
4,1 20 IS 30 55
4.7 20 30 55 85
5.4 20 60 80 85
7.3 E 20 100 100 |00
Mgdian Lethal Copcen*rafion 5.2 4.6 3.9
(in ppm formulation)
- s X

Interval

4.4, Evaluation on the efficacy of po+as%ium permang amgte and the:
insecticides Orthodibrom 80E and Eumulthion ™ for the treatment

of Lernaea in fish ponds.

Pesticides have been widely used for large scale treatment against
Lernaea In fish ponds. A good example is the use of Dipterex 90 SP, an
insecticide containing trichlorfon as its active ingredient. [+ is known
in many ftrade names e.g. Dylox, Masoten and others. The effectiveness of
this insecticide to larval stages of Lernaea has been demonstrated by

Lahav, Sarig and Shilo (1964) in lIsrael.

The use of ordinary chemicals such as potass{um permanganate for
pond treatment was also conducted experimentally In Israel (Shilo et al.
1964). |

Suyanto and Koesoemadinata (1969) demonstrated that the application
of “he insecticides Dipterex 90 SP and Sumithion 50 EC were both effective



against Lernaea infestation In ponds in West Java, This Is further
confirmed by Rukyan! (1980) who investigated the efficacy of three formula-
tions of insecticides i.e. Dipterex, Agrothion (an Insecticide trade mark
containing fenitrothion-as 1ts active Ingr.dient the same as Sumithion

50 EC) and Abate.

Pond treatment Is prefered in most cases because of its efficient and
practical use as control measure in fish culture practice. This is parti-
cularly true In Indonesia, where flsh culture is still largely conducted
In fraditional and extensive level, employing variety of local types of

fish ponds.

Experiment on the efficacy of potassium permanganate and an
organophosphate Insecticide i.e. naled (Orthodibrom 80E) were carried out

durina the later phase of the Project.

tield trial is performed using a randomized design with five ftreat-
ments and three replications. The size of each experimental pond is 50

square metres, with average water depth of 60 centimetres.

The experimental ponds were stocked withartificially finfected carp
fingerlings, with stocking density of 20 grams per square metre
(100 fishes per pond).

incidence and Intensity of Lernaea larvae infection were recorded
one day after application and at the termination of the experiment.
The survival rate of experimental fishes was also recorded at the end of
trial (Table 23 and 24).

The insecticide Orthodibrom 8 (naled) is found to be effective at
concentration level of 0.5 ppm in pond treatment agalnst . Lernaea

larvas. ' .

The lethal effect on flsh i§ also found to be considered not harmful,
as could be seen from the number of flsh recovered at the end of the trial
(47,4%) which was similar as in control pond (48.4%).

On the other hand potassium permangante Is found to be ineffective
against Lernaea larvae at all concentration level tested as Indicated from

the incidence and intensity of Lernaea Infection. The recovery rate of
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experimental fishes In ponds treated with 1.Q and |.5 ppm suggests the
susceptibility of the fishes to this chemicals.

Treatment of potassium permanganate with higher concentration level
of 2.0 ppm however showed a recovery rate of 48.4% (similar to control).
This irregularity was accountable probably to some technical difficultiaes

in controlling experimental fish from natural death (predations etc).

However, the incidence of Lernaea larvae was found to be stiil as
high as 6,94%.

-

Other insecticide formulation evaluated against Lernaca larvae Is
Eumuithfon-TM, an organo phosphorus insecticide containing a mixture of
two active Ingradients, i.e. trichlorfon (0,0-dimethyl-l-hidroxy-2,2,2-
trichloroethyl phosphonate) and azinphosmethyl (0,0-dimethyl-s-4 oxo,
I,Z,B-benonria;ln- 4-gramme-|-methyl phosphorothoate).

Bioassay was conducted in |aboratory to define the effective level

of Eumulthion concentration against _Lernaea larvae.

A series of Eumulthion-TM concentration were prepared in one litre
baker glass, each containing two artificlally infected carp fingerlings.

A replication of three for each concentration was afforded.

The number of Lernaea larvae attached to fish body and those found

in the solution after 24 hours exposure time, were recorded.
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Table 23, Incidence and Intensity of Lernaea larvae infection
one day after first application of chemicals
e ¢ NO, Of fish ) 1+
Treatment samplod Incidence (%) Intensity
Orthodibrom 8F
0.25 ppm 5 40.0 2,00
0.50 ppm 0 o
K.MNO4
.00 ppm 5 86.7 3,00
(.50 ppm 5 80.0 3.20
2.00 ppm 5 80.0 2.25
Control 5 100.0 3.70
l
Table 24. Recovery of experimental fish, incidence and Intensity
of Lernasa larvae infection at the end of the trial.
. Fish recorvered Lernaea Larvans
Troatment Fish stocked number percent incidence intensity
(%)
Orthodibrom 8E
0.25 ppm 95 44 46.3 3.30 I
0.50 ppm 95 45 47.4 0 0
KMNO4
.00 ppm 95 19 20.0 5.88 i
.50 ppm 95 25 26.3 9.10 |
2.00 ppm 95 46 48.4 6.94 !
Control 95 46 48.4 2.17 i
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Test results were indicated as Median Effective Concentration value
(EC50-24 hours) and Effective Concentration 90 (EC90-24 hours) value and .
their 95 percant Confidence Limit interval (Table 25).

Table 25. Mortality of Lernaea larvae and Effective Concentrations
values of Emmulthion-TM in 24 hours exposure time.

— . Number of Number of Lernaea |arva
Concentration tost f1sh dled In 24 hours (%)

I.,80 ppm 6 100

.55 ppm 6 92.5

[.35 ppm 6 75.0

1.15 ppm 6 33,3

Control 6 ' 0 -
Meci~pn Effective Concentration 1.20
(in ppm formulated product) :
Confidence Limit 95 percent 1.08 - 1,33
Effective Concentration 90 : |.45

(EC-90) (in ppm formulated product)

95-percant Confidence Limit Interval 1.2 - 1,74

Bioassay in laboratory was also performed to define the lethal
toxicity of Eumulthion-TM to java carp (Puntius gonionotus), tilapia

(Tilapia mossambica) and common carp (Cyprinus carpio)

The bloassays were conducted in 50x50x30 cm fibre glass bioassay
vessels containing 20 Iitres test media (aliquots of Eumulthion in water
to make certain concentration). Ten test fishes were Introduced in each
vessels. At least five concentrations of Eumulthion-TM were tasted in
each trial,

Mortality of test fish was observed and recorded every twenty four
{
hours for a period of 96 hours. The data were plotted against concentra-
tion in a log-probit graph paper, and evaluted according to the Litchfiseld
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and Wilcoxon method (1949), to determine the values of Median Lethal
Concentration and their 95% Confidence Limit Interval, I.a. concentrations
which kill 50 percent of test fish during certain perlod of exposure

(24, A8 and 96 hours).

Similar bloassays were performed to determine the ‘lethal toxicity of
Orthodibrom (naled) to three fish species mentioned above.

The insecticide Eumulthion-TM was found to have selective foxicity
against tilapia. This fact may be useful In practice in addition
to its efficacy as Lernaea control agent, since tilapia Is a prera-orous
f1sh Which may cause damage In fry and fingerling ponds.

Test results were indicated in Table 26 - 3I.

Table 26. Results of toxicity test of Eumulthion-TM to java carp

Concentration Number of Number of test fish died (%)
{(ppm) test fish 24 hours 48 hours 96 hours
Control 20 0 0 0
7.5 ' 20 5 15 30
10.0 20 10 25 50
13.5 20 35 50 70
18.0 20 50 75 90
24,0 20 65 95 100
Madian Lethal Concentration
(ppm formulated product) 18.50 14.00 10.00
95-percent Confidence Limit ] :
Interval 15,55-22.01 11:29=-17)136 8,47-11.80
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Rasult of toxiclty test of Eumuithion~-TM to tilapia

Concentration Number of Number of fish died (%)
(ppm) test fish 24 hours 48 hours 96 hours
Control 20 0 0 0
0,24 20 0 15
0.32 20 0 20 55
0.42 20 30 55 100
0.5€ 20 35 80 100
0.75 20 80 85 100
Madian Lethal Concentration
(ppm formulated product) 0.56 0.4i 0.32
95-percent Confidence Limit
Intarval 0.50-0,63 0.36-0.46 0.28-0,36
Table 28. Result of toxicity test of Eumulthion-TM
to common carp.
Concentration Number of Number of fish died (%)
(ppm) test flsh 24 hour 48 hours 96 hours
Control 20 0 0 0
1.80 20 5 10 15
2.40 20 15 20 40
3,20 20 25 35 65
4,20 20 25 55 80
5.60 20 65 75 95
Median Lethat Concentration
(ppm formulation) 4.80 3. 80 2.70
95-percent Confldence 3,93-5.86  3.22-4.48 2.33-3,3

Limlt Interval




Table 29, Result of toxicity test of Orthodibrom BE to

java carp
Concentration Number of Number of fish died - (%)
ppm) test fish 24 hours 48 hours 36 hours
Control 20 0 0
2.40 20 15
2.80 20 40 70
2.20 20 80 95 | 00
4,20 20 | 00 100 100
Median Lethal Concentration
(ppm formulation) 3.10 2.80 2.70
95-percent Confidence 2.98-3.22  2.69-2.91  2.60-2.8I

Limit Interval

Table 30. Result of toxiclity test of Orthodibrom 8t to tilapia

Concentration Number of Number of fish died (%)
(ppm) test fish 24 hours 48 hours 96 hours
Control 20 0 0
4,2 20 20
5.6 20 0 .25 50
7.5 20 20 65 85
0.0 20 60 90 100
{3.5 20 95 100 j 00
Median Lethal Concentration p
(ppm formulation) 9.25 6.60 5.40
J>-percent Confidence Limit g 35 1457  5,04-7.33  4.65-6.26

interval
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Teble 31, Result of toxicity test of Orthodibrom 8 to common carp

Coiicentration Number of Number of fish died (%)
{ppm) test fish 24 hours 48 hours 96 hours

Control 20 0 0 0

2.4 20 0 0 10

3.2 20 5 |5 30

4.2 20 20 35 55

5.6 20 40 60 85

7.5 20 65 85 95

Median Lethai Concentration

(ppm formulation) 6.10 4.90 3.80

95-percent Confidence Limit

Intorval 5.30-7.01  4.26-5,63  3,30-4.37

Fizld observation was conducted to determine the efficacy of
Eumulthion-TM and Orthodibrom 8t for the control of Lernaea larvae in carp
fry ponds. The dosage of application were 2 ppm and 0.5 ppm respectively.
The chemicals were applied three times at ten days interval, i.e. 4, |4

and 24 days after pond stocking.

The observation ponds were stocked with 5000 small fry each and

avaluated at the end of rearing period of 40 days.

Fish yield, i.e. number of fish recovered ', and ‘incidence of Lernaea

wers raecorded ( Table, 32 ).
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Table 32. Number of fish recovered and the incidence of Lernaea
in fry ponds treated with Eumulthion-TM and
Orthodibrom 8E

Numbar of Fish recoveréd Lernaea
Troatment fry stocking number percentage incidence (%)
Orthodibrom 8E
0.5 ppm 5000 575 [1.50 0
Eumulthion-T™
2.0 ppm 5000 365 7.30 0
Control 5000 378 7.56 4.18

Table 33. Number of fish Infected with adult Lernaea in fingerling
ponds treated with Eumulthlon-TM and Orthodibrom 8E.

Tostnnt g o, Mmerfflsh  Numerof fisn
Or+h8?éb;§$ 8t | 764
387
575 0
Eumutthion-TM
2.0 ppm i 417
2 219
3 731 )
Control | 356 20
2 400 Il
756 31

The above results suggest that the insecticides Orthodibrom 8E and

Eumutthion-TM are both a=ffactive ajainst Lernasa iA hond treatmant.

However, the environmental effect of the use of thase pesticides to

fish ponds remain to be determined further.
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This concern {is particular to the longterm effect on fish arorih and
reproduction, and to the adverse effect on the population of aquatic
organisms In freshwater pond which are the main source of fish food,
particularby 4pn fry and fingerling ponds in thls country.

. Safety factors of pesticides used for Lernaea control In the above
experiments should be considered in choosing which chemical to be used to
minimize their harmful effect to aquatic environment. According to
Sprague (1971) recent application factor for pesticides {ies between 0.~
0.01 toxic units, mostiy the lower flgure.

Toxic units is the ratio between actual concentration used and the
lethal threshold concentration or LC50-96 hours for non perslistent
pesticides. Thus. | toxic unit = LC 96 hours, which means that half of
the fish will be killed.

Table 34, Lethal toxicity of four pesticides to java carp
related to thelr application dosage for Lernaca
control in fish ponds.

Trade name Common name LC50-96 Appliication dosage
hours In ppm In toxic unit
Dipterex 90SP trichlorfon 31.0 ppm 0.5 0.015
Sumithion 50EC  fenlitrothion 5.8 ppm 0.5 0.086
Orthodibrom 8E naled 2.7 ppm 0.5 0.185

Eumulthion=-TM trichiorfon +

azlnphosmethyl 10.0 ppm - 2.0 0.200

Dipterex 90SP (trichiorfon) was found to be potentlally safe to be
used in ponds relative to Its dosage of appllcation, followed by Sumithion
50EC or Agrothlon 50EC (fenitrothion) (Table 30).

Eumylthlon-TM may be considered as potentially safe if the dosage of
appllication can be reduced to | ppm.



5. CONCLUSIONS

The most important findings and conclusive results obtained in this
study are summarized as follows :

5.1. 7Th2 copepode parasite Lernaea cyprinacey constitutes a latent thieat

to 1:sh breeders in Java and North Sumatera,

This parasite inflicts economical damage to carp breeding practica, notably
dufing the dry season when the availability of adequate quality and ausntity
of water is poor.

5.2. The life cycle of Lernaea involves three stages of nauplius which
develop into six stages of copepodid and finally into adult. In this
country's climatic conditions (temperature: 26°C) the life cycle is found
to be completed in 21 to 25 days. Water temperature is known to effect the
duration of the life cyc1e, both in laboratory and fiel4 conditions.

Yater temperature higher than 34°C is found to inhibit the life cycle of
Lernaea. This fact may be further appligd under certain condition, as a
mean of control of this parasite. |

5.3, It has been demonstrated that Lernaea has a wide host specificity
amonc important culture fish species, including common carn, java carp,
kissing gouramy, giant gouramy and nile tilapia. Nile tilapia 1s found

to be the least susceptible to Lernaea infaction. On the other hand,
coMan carp is highly susceptible to this parasite. It may be sugqester
that under certain condition where Lernaea infestation is found to be
difficult to control, a polyculture practice involving nile tilania should
be carried out, in order to reduce the intensity and the prevalence of the
parasite infection. Some wild fishes, notably the guppy (Lebistes
reticulatus), is found to be highly suscentible to Lernaea infection, and
potentially can act as a carrier of this parasite.

5.4. Lernaea infestation on common carp fingerling reared in irrigated rice
field is found lower, hoth in prevalence and intensity, relative to those
reared in ponds. Irrigated rice fields are most suitable for fry rearing

in fish culture areas where fish parasites infestation



a4

vide expertise and training to local staff , It will 2alse be neces-
sary to improve rescarch facilities to facilitate the work in  the
field of bacterial and viral fish discases.

6. RECOMPENDATIONS.

There is an immediate need to develop and establish a sound and
effective fish health control manacement to protect aquaculture prac-
tice 1in this country.

The programme should essentially involves water management for
disease control, prophylaxis and therapy measures, and regulations on
tha transportation and distribution of 1ive fish, with special refe-
rence to fish seed.

Water managnement control is very important to maintain the credi-
Lkility of fish pond condition for the production of healthy fish, This
involves the management of the sites of water source, water supply and
the nond itself,

Prophylaxis and therapy measures for the control of fish parasi-
tes and diseases, are largely known and should be applied as a rou-
tine procedure in the management of the fish culture industrics.

There 1s a grzat need for roqulations on the traffic of live fish
to prevent the introduction of communicable diseases and parasites to
aquaculture practices in this country.

It has been pointed out in the Vorkshop on Tropical Fish Diseases
ha1d in Cisarua.. Bogor, Indonesia 28 November 1 Desember 1978, that
the immediate priority on the aspect of requlation on the traffic of
live fish is the establishment of quarantine and - health certificate
issuance procedures at national and international levels,

Control requlations at the national level (i.e, inter provincial
or intarinsular levels) should be executed throuch convention among
local government There should be the establishment of a cortificate
of health, place of issuc and the agencv or aqencies authorized to
issue the certificate, It might be more efficient, less expensive and
more practical to issue cartification of health to private and aovern-
mental aquaculture industries, notahly hatcheries, which act as fish-
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suppliers and/or distributors. The health certificate should be

issued based on the result of periodical examination and evaluation
of fish health at the named .guacultur2. industries or hatcheries,
exccuted by covernmental officials actina as Fish l'2alth Controller,

There is also a great need for the establishmert of standard
diagnostic techniques or procedures for the examination of fish
health., Initial preparation for this kind of standard diganostic
techniques and procedures has heen carried out by the Research Insti-
tute for Inland Fisheries,

Likewise, there is a need the establishment of effective and non
expensive treatment procedures for transported fish,
It is recommended that transported fish should be treated for diseases
and parasites, both at the place of origin or exit and at the
place of recepiont or entren, ‘

To conclude, it can never be emphasized too much, that attention
mustbe given to further research and training programme on fish dise-
ases in this country.

Further 1hp1ementat1on on research activities should be
iook for through technical assistance, to improve the capability of
iscal counterpart research staffs and to facilitate research works.

Training should be provided to extension workers on fish para-
sites and diseases control, in order to improve their capabilities
‘i dealing with routine local problems at their respective fish cul-
TURS areas.
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MPPEMDIX 1

Cormon Parasites of Freshwater Fishes in Indonesia
and Their Occurences 1/

Name of
parasite

Ichthzoghthirius
muitifiiiis
fyclochaeta
domeggui
Myxobolus sp.

Dactylogyrus sp.

Gyrodactvius sp.

Dis tomidac

Tetrarhychidae

Piscicola sp.

Argulus indicus

Lornaca cyprinacea

Pemarks

First encountered in Rogor in 1923, Pm
bably "imported" from Eurepe and ino
I1,S. faused a serious epidemic in 1232,

First encountered on Lebistes reticula-
tus in November 1951, Later also found on
Irichogaster pactoralis. Mo serious epi-
demic occurence so far,

Thousand of Puntius gonionotus fry died
et the covernment-operated hatchery in
Central Java in 1951, However, on the
vhole, epidemics are rare.

Serious epidemic has never been reported
Infections were found on Puntius sp., He-
lostoma temmincki, Irichogaster trichop-
terus, Osphronemus goramy and Clarias ba-

trachus.

Occurence of this parasite has been re-
ported on variety of common carp in Mest
Java,

Found in the aquts of various Indnnesian
fish without any symptoms of distrees.
Epidemics reported in 1952 from different
locations of Sumatera and East Java,

In November 1951 some people in Snuth Ka-
limantan were reported to have died after
Consumption of diseased .*Hocephalug

A number of fish died in South Sulawesi,
presumably because of this parasite, but
has not been confinmed,

Very common in cultured species, espesi~
ally on Trichogaster pactoralis, Helostoma
temminckt, Anabas testudinecus and Usphrone

mus qoramy, No. serious epidemic has ever

been recorded. It has been ascertained that

infected fishes do not ordinarily die.

Caused serious epidemic in Java, South
Sulawesi and North Sumatera in 1971, Still
a serious threat to hatcheries, affecting
most species.





