Egypt. J. Agric. Res., 80 (4), 2002.
1937

A CONTRIBUTION ON BIOLOGY OF LERNAEA CYPRINACEA
(COPEPODA) PARASITIZING CULTURED COMMON CARP
(CYPRINUS CARPIO)

SALEH, O. A. AND R. A. M. RAMADAN

Central Laboratory of Aquaculture Research, Abbassa, Agricultural Research Centre,
Ministry of Agriculture, Dokki-Giza — Egypt.

(Manuscript received 28 May, 2002)

Abstract

The biology of Lernaea cyprinacea (L. cyprinacea) parasitizing
carp (Cyprinus carpio) was studied at Abbassa Fish Hatchery (AFH) and
Central Laboratory of Aquaculture Research, Abbassa (CLAR) during
2000 —2001. The life cycle, morphometric characteristics and host para-
site relationship of this species were described in this study. All develop-
mental stages of L. cyprinacea life cycle in vitro under different temper-
atures were distinguished by the refiexed claws on its antenna. The
development of the antennually segmentation and setation pattern are
traced from third copepodids to adults of both sexes. Filling the fish
ponds with water five days before nursing the fry or fingerlings of carp
(Cyprinus carpio) is sufficient to break the life-cycle and prevent the in-
fection.

INTRODUCTION

Lernaea species are the most harmful ecto-parasites of cultured fresh water fish-
es. Its destructive activity is attributed to its large size, mode of attachment, loss of
fish blood and fish exposure to secondary infection by fungi, bacteria and possibly vi-
rus, (Paperna, 1980 & Post, 1983). The parasitic copepod, L. cyprinacea reduced
about 30 % of the fry production of Cyprinus carpio and Puntius goniontus and killed
about 1.8 billion fry. The frequency and severity of such outbreaks have been in-
creased with the increasing Aquaculture activities (Kabata, 1985). L. cyprinacea re-
quires only one host to complete its life cycle. At 27°C, the larval stages take 12-17
days to develop to adult males or premetamorphosed females, adult males die within
24 hours. Females are fertilized and either attack the same host or swim to another
host, then chew and bore their way into tissues as they metamorphosed into adults.
Within one day, they produced their first batch of eggs, these hatch within 24-36
hours, later, the egg sacs shed. A new pair of egg sacs are produced within 1-3 days,
the largest egg sacs are produced 5 to 10 days postmetamorphosis and the parasite
die within 30 days at 28- 32 °C, (Shariff and Sommerville, 1986). Lernaeids or anchor
worms are common pests in fresh water aquaculure of cyprinds and to lesser extent, of
salmonids and other fish. Epizootic in cultured fish is often associated with high mortali-
ty (Berry et al., 1991). In order to develop methods for the prevention and cure of Ler- -
naeosis in fish, its pathomorphic and epidemic characteristic must be studied, (Shu-
xinhua, et al. 1998 and Ramadan, 2000).
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MATERIALS AND METHODS

Fifty cultured Cyprinus carpio fish specimens were collected from CLAR ponds
and AFH and transported alive to the laboratory. They were infected with macroscopic
adult ovigerous females L. cyprinacea (Fig. 21, a & b). Fish were classified into four ex-
perimental groups held at different water temperatures 23 °C, 25 °C, 27 °C and 30 °C,
(10 fishes / each) for infection procedure. The dead fish were removed from aquarium
and fixed in 10% formalin.Water was filtered through a fine mesh sieve (Plankton net
20 um and 80 um). The mesh retained numerous, copepodid stages which were exam-
ined. All drawings were made with the aid of camera lucida. Aquaria contained continu-
ously well aerated water (pH of 7.4 - 7.5) nitrate content less than 10 mg / L, no ni-
trite and ammonia, and a total hardness of 24) was maintained in all experimental
groups. All experiments were carried out in a controlled-environment room temperature
27 -28 °C and thermostat regulated water temperatures 23 °C, 25°C, 27 °C and 30 °C
for infection procedure and parasite counting. Fish subjected to12:12 h light:darkness
cycle (Paperna,1996). Two earthen ponds were dried and used to study the effect of
filling the ponds with water without fish host. The fish (300 sample) were examined
through three examinations after introducing the fish (7 days intervals), in addition to
100 fish samples from another unprepared nursing pond as a control were examined af-
ter 7 days.

RESULTS

Parasitic adult females (Fig.21a&b) produced egg sacs containing 100-250
eggs (Fig.1). At 23 °C, hatching occurred after 84 h. Hatched nauplii, (Fig. 2) molt
into second stage nauplius within 25 h (Fig. 3}, and further molt to the third stage nau-
pluis (Metanauplius ) within 48 h after hatching. Free copepodite stage appeared 169
h (7days) after hatching. Copepodites attached to the gills and occasionally also on
the walls of buccal cavity and on the skin. The copepodites underwent four successive
molts, the size of the copepedites increased from molt to molt from 0.33 - 0.80 mm
(Fig. 5, 6, 7 & 8). At fifth stage, the copepodites underwent sexual dimorphism, where
females being larger 0.82 - 0.95 mm than males 0.70 - 0.85 mm (Fig. 9 & 10). This
period lasted 16 days after hatching. Copepodites abandoned their attachment on their
host and either left their host in search of a new host fish of the same or different spe-
cies , or relocated themselves from the gills to the skin on the same host.The stages
underwent further molt to the last copepodite stages (sixth stage) cyclopoid stage
(Fig. 11 & 12). At this stage, size difference and sexual dimorphism became even more
distinct female (0.92 - 1.20 mm) and male (0.85 - 1.0 mm). After 18 days from hatch-
ing, larval development was terminated. Male gradually disappeared, females continued
their transformation into adults through elongation of the body and loss of external
segmentation and degeneration of legs. The first egg sac in the mature female was ob-
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served 23 days after hatching, (Table 2), and the newly hatched nauplii were elleptical
in shape, about 0.145 mm long and 0.80 mm wide. The naupli moit within 50 h, de-
pending to some extent on water temperature, to become metanauplius. Metanauplius
was slightly larger, about 0.170 mm long by 0.85 mm wide, and spines appeared at the
base of each mandible. the first indication of body segmentation appeared in metanau-
plius. Twenty to 40 h after metanauplius was formed, the exoskeleton was Shed again
to form the first copepodid with a body about 0.310 mm long by 0.110 mm wide .The
first copepodid had two pairs of swimming legs and antennulae became more segment-
ed. The first copepodid must find a host within three days or it would perish. The first
copepodid on a host's skin or gills continued to metamorphose. The second, third,
fourth and fifth copepodid were formed, each with more body segmentation and with
swimming legs (Table 1). An additional abdominal segment was added at the fifth co-
pepodid stage. The male measured about 0.780 mm in length and 0.170 mm in width
at this time, had developed a pair of testes in the thorax with the sperm ducts leading
to the genital segment. The female measured about 1.040 mm in length and 0.200
mm in width, developed a long and heavy genital segment, (Plat A). Copulation oc-
curred at the sixth copepodid stage of development. The male placed two sac-shaped
spermatophores, (Fig. 12) on the genital segment of female, left the female and died.
The fertilized females continued to metamorphose, increased rapidly in length and bur-
rowed into the integument or gills of the host (Fig. 13, 14, 15, 16 & 17). Anchor pro-
cesses developed on the head, and the ovaries began to move posteriorly from the an-
terior thorax to a point near the junction of the thorax with the abdomen. The body
continued to elongate, and the cephalic horns branched from the head. The female
wass now in position to produce eggs (Fig. 18, 19 & 20). Studying the effect of filling
the dried earthen ponds by water five days before introducing fry or fingerlings to
them was sufficient to break the life cycle and prevent infection. The infection in the
controlled pond was 6% due to the presence of available host (fish).

DISCUSSION

The present study threw light on the degree of temperature at which develop-
mental stages of L. cyprinacea grow and emphasis had been placed particularly on
swimming legs, body and antennae segmentation as the main features of development
in L. cyprinacea which in these essential details agreed with the forms given by Kashara
(1962), Grabada (1963), Shariff and sommerville (1986), Paperna (1991) and Boxshall
et al. (1997). Filling the dried earthen ponds by water five days before introducing fry
or fingerlings was sufficient to break the life-cycle and prevent infection. This is attrib-
uted to death of the copepodids during this period due to absence of available host.
This result supported those reported by, Shariff and sommerville (1986), Woo and
Shariff (1990) and Ramadan (2000).
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Table 1. In vitro developmental stages of Leanaea cyprinacae.

Larval Body Temperatures °¢
Developments length 23 25 27 30
mm
First 0.140-0.150 | 3.5 day |3 day 38 h 24 h
stage (0.145)
Naupulis
second 0.145-0.165 | Within Within within witin
stage (0.155) 25 h 21h 18h 12h
Metanaupulis stage 0.166-0.180 48 h 42 h 24h 18 h
(0.173) 2 1.76 1
days days day
First 0.27-0.35 169 h 169 h 132h 45 h
stage (0.310) 7 7 5:5 2
days days days days
Second 0.36-0.40 207 h 146 h 129 h 98h
stage (0.380) 8.5 6 5.5 4
days days days days
Third 0.42-0.50 285h 195 h 157 h 135 h
stage (0.440) 12 8 6.5 5.8
days days days days
Copepodid Fourth 0.56- 0.64 | 360h 247h 205h 144h
Stages stage (0.60) 15 10 8.5 6
days days days day
Fifth 0.88-0.89 389h 285h 236h 194 h
stage (0.92) 16 12 10 8
days days days days
Sixth 1.02-1.07 424h | 850 h 285h 237 h
stage (1.04) 18 15 12 10
days days days days
First egg 1.08-1.5 553 h 524 h 428h 356h
sac appear (1.20) 23 21 18 15
days days days days

Table 2. Length of each stage of learnea development.

Days Temperature
239 25 °C 27 °C 30.°C
Napaulis stage 5 3 2.5 2
Copepodid stage 17 13 11 8
Aduit stage 25 21 19 17
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Fig. 1. Egg contain fully developed naupulis x 50

Fig. 2. Naupulis I: Newly hatched nauplii are unsegmented, elliptical, six legs X 250.

Fig. 3. Naupulis II: Unsegmented, elliptical, six legs, one pair of primitive eyes began to
appear, aquatic free swimming, planktonic stage X 250.

Fig. 4. Metanaupulis: Spines appear at the base of each mandible. The first indication
of body segmentation appears, and after 20-40 h X 250. '
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Fig. 5. Copepodid.I: The first copepodid stage has two pairs of swimming legs, and the antennulae be come
more segmented. This stage must find a host within three days or it will perish X 250.

Fig. 6. Copepodid II: the second Copepodid stage more elongated with a body about 275 mm long by 142 mm
wide. This stage has three pairs of swimming legs, and the antennulae become more segmented X 250.

Fig. 7. Copepodid lil: Cephalothorax, incorporating first pedigerous somite and second to fifth pedigerous so-
mites, genital somite and single free abdomine somite. Antennule uniramous, 4-segmented X 250.

Fig. 8. Copepodid IV: Genital somite and two free abdominal somite X 250.

Fig. 9. Copepodid V (Male): Genital somite and three free abdominal somite X 250.

Fig.10. Copepodid V (Female): Genital somite and three free abdominal somite without spermatophores X 250.

Fig.11. Copepodid V (Male): Genital somite and four free abdominal somite without spermatophores X 250.

Fig.12. Cope;aodid V (Female): Genital somite and four free abdominal somite with spermatophores following

copulation perior to insertion in host X 250.
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Fig. 13. Female initial period of entry (third pair of sweeming legs) x 500.

Fig. 14. Female initial period of entry (fourth pair of swimming legs ) X 500.

Fig. 15. Female initial period of entry (fifth of swimming legs) and Caudal rami X 500.

Fig. 16. Female initial period of entry (whole) X 250.

Fig. 17. Female initial period of entry (Anchor) one pair of eye, mouth part and first
pair of swimming legs X 500.
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Fig. 18. Female after penetration and initial period of spawning (whole) X 500.
Fig. 19. Postmetamorphosis female adult stage (anterior end) X 100.
Fig. 20. Postmetamorphosis female adult stage (posterior en d) egg sacs X 100.

b

Fig 21a. and b. Adult female of L. cyprinacea on Cyprinus carpio.
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