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Abstract:

Monthly samples of water andfish were collected from Quma, Dayer and Abu Al-Khasesb
locdities from the fish cages and from Shat Al-Arab River outdde themon the period
from December2012to June2013.The study aimedto investgate the influence of some
environmeral factors on parasites strudure and its prevalence in Cyprinus carpio. The
resultsrevealed that Cyprinuscarpio was infectedwith three speciesof parasites bdongto
the kingdom protista they are : Myxoboluspfeifferi (phylum Cnidaria), Ichthyophthirius
multifiliis (phylum Ciliophorg, and Trichodinadonergue (phylum Ciliophora) and four
species of parasites bdong to the kingdom Animaliathey are: Contracaecum sp. (phylum
Nematodg, Neoechinorhynchusiragensigphylum Acanthocghda), Lernaea cyprinacea
(subplylum Crustaced), Ergasilus ogawvai (subghylum Crustacea), and two spesies of
fung they are: Saprolegnia sp, Ichthyophaus loferi in additon to he infection withfin
rot diseae According to locdity of infection, in the cages & both Qunaand Dayer, dl of
the infected fishes were infected with ectopaasites only while at Abu Al-Khasesb, both
ectopasites and endopaasiteswereisolatel. Thestatigical andyses showed theinfluence
of environmertal conditons upon infection of fish with parasites. The test of variance
showal significant variationsin percentage of infection (P< 0.05) between fish inside cages
and outside them (at Shat Al-Arab River environmen), and beween the locdities (P<
0.05) Also, here were highly significant variationsbetween the months (P< 0.01).

Key words: fish cages - parasites — prevalenceof infection - environmental fadors.

I ntr oduction: species, including bluegill, hybrid

Fish farming in varous parts striped bass, camp, chamel caffish,
of the world has increasedmany salmon, tilapa and trout have been
folds in the last decade. So, fish cultured in cages (Bewveridge,
culture has now  became 1987). In Irag, the fish Cyprinus
commercially an  important carpio L. considered one of the
industry worldwide for supplying ecaomicaly fish becauseof its
anmal protein. Marny commercial highly regsstance to varnous
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ervironmerntal conditions and its
growth speed. It had been imported
from Holland in 1955 and from
Indonesiain 1956 and brought upin
Za farariyah Fish Pond south of
Baghdad (Al-Hamid, 1960). And
the production of fish in cageshas
been praciced in 2008. One of the
major issues in fish production
through the aquaculture is loss
associated with diseases. Improper
and faulty mamagement pracices
followedin fish culture systemare
often stressful to fish. Under stress
condition, fish suppreses the
Immune regponses and
altermatively pathogen atadk take
place subsequertly suffer from
disease (Guquloth et al., 2013).
Paragtic infections often give
anindicaton of the quality of water
sinceparasitesgenerdly increaein
alundance and diversity in more
polluted waters (El-Naggar, 2012;
Guquloth et al., 2013). So, thegoal
of ewmlogists is not only to
document the distribution of
paresites, but also to determine
methods by which paresites can
disperse to new area. Through the
determnation of the groups of
parsites that can edablish
thenmselvesin anewenvironmert, it
Is possible to determine which
strategies of reproduction are
favoured Improved understarding
of these mechanisms of dispersion
canincrease the chancesof limiting
the dispersion of certain parasites
(Takenoto &t al., 2009).
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The present study is the first
one in Basrah which ded with
pathogers of fish’s cages due to
parasiteinfections The objecive of
it was to denonstrate the affect of
those ervironmenal
circumfererces upon the
prevalerce of infections and their
gualities for Cyprinus carpio raised
in cages and thatlived in wild.

Material and methods:
Sampling:

The present study was
conducted on three fish cages
located a long Shatt Al-Arab River
atAl Qurnah, Al Dayr and Abu Al-
Khaseb (Sardfa, Dayr, Mheijran)
villagesduring the period extended
from Decanber 2012 to June 2013
as shown below in figure 1.
Monthly sanmplesof waterand vital
fish were colleded from the cages
ard from Shatt Al-Arab River
outsidethem A total of 50, 46 ard
53 fish that spedmens have bean
coleded from the cages of
Qurnah, Al- Dayr and Abu Al-
Khaseeb respedively while 58, 77
ard 69 fish speamens have been
colleded from theriverof Qurnah
Al- Dayr and Abu Al-Khaseb
regpedively. Fish samples were
capured by both cast and gill nets
ard laterexaminedin thelaboratory
within forty eight hours to avoid
lose any paraste. Small fish were
killed by damagng of spina pith
(pithing) while the large oneswere
killedby blow on their head
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Figure 1: map illustrated the three localitiesof the studied fish cages at

Basrah

governor ate.

Analytical methods:

Water temperaure (W.T.), pH
and electricd conductivity (EC)
weremeasiredin field with WTW
multimeter. The ardyses of
Chlorophyll a(Ch.a),nitrite (NOy),
nitrate (NOs’), orthophosphate (PO,
) were conducted by colorimetric
methods accading to APHA
(2005). Total Susperded Solids
(TSS) was determned
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gravimetricdly accading to APHA
(2005).

Fish examination, isolation of
parasites and dide preparation:
In the laboratory fish were
examned for infestation with
exterral parasites by Japarnese
Meiji disseding microscope at
magnifi cation of 7-45times smears
were tken from skin, fins and eyes
with aid of spatula and fine neede.
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Gills wereremoved by cutting gill
arch ard transported to petri dish
with some tap water in order to
exanmne them under disseding
microscope then slides made from
them for later identificaton with
compound microscope a
magnificaon of 64-1600 times
Fish were disseded for deteding
intemal parastesin digestive tract
ard other viscaa accading to
Amlachker (1970). Each fish was
opered and itsinternal organs were
inserted in petri dishesthen isolated
alone in petri dishes containing tap
water in orderto taken smearsfrom
them The ertire digedive system
wasrenovedand placedin a Peti-
dish and opened with a fine needle
for isolatng interral parasites if
presem.

After isolating of parastes
different approacheswere used for
fixation and staining themon slides
depending on their groups to whom
they belong acwording to Rabert
(1982), Kudo (1971), Garcia& Ash
(1979), Ferrardo et al. (1972) for
fungi, protozoan, helminthes and
crustacean respectively.

M ethods of identification and
analyses of parasites

parastes were identified
accading to Kudo (1971), Kabeta
(1979), Khamees(1983), Al-Daraji
(1986), Mhaisen et al. (1988),
Mohamad  (1989), Khamees
(1996), Moravec et al. (1999),
Moravec et al., (2003), Shwani
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(2009).Then Jacard similarity
index and the prevaence of
infecion were calculated monthly.
Jaccad sSimilarity index was
calculated according to Jaccad
(1921) and the prevaence of
infecion was calculated acoording
to Margolis et d. (1982).
Statistical analyses

For statistical amalyses of the
present study, Analysis of variance
(ANOVA) was applies to find
gpatial and tenporal varnations for
ernvironmental facors and the
prevalerce of infections. T-teg of
vanancewas appliedto find spatial
vanatons in prevaence of
infecion between cagesand river.
Also, correlation coefficient was
amlied to find the correation

betveen the prevaence of
pathogers amd  ervironmental
factors.

Reaults and discussion:
Environmental analyses:

The reallts of ten parameters
wereillustratedbelow intablel pH
values were akaline along the
study period. Accading to
Swobodova et a. (1993), the
optimal pH range for fish is from
6.5t0 8.5 ard pH valuesalove 10.8
and below 5.0 may be rapdly fatal
to cyprinids (egecially cap and
terch). Lower values of water
tenperatre were regsterad in
Winter months while higher values
were regstered in Spring and
Summer months. Values of
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chlorophyll a (Ch.a) accading to
Shmitt  (1998) ramged from
oligotrophic state (1-4 ug/l) to
polytrophic state (50-100 pg/l).
Values of tota suspended solids
(TSS)did not read 200 mg/l which
clogging fish gills (Abaw amnd
Hassan, 1990) except at aitside the
cages in Al- Dayr. Electrical
conductivity (EC), accading to
Ayersand Wedcat (1985), ranged
from dlightly saline water (0.7-3
ms/cm) to highly saline (> 6 ms/cm
and < 14 ms/cm). Values of nitrite
(< 0.1 mg/l) and nitrate (< 1 mg/l)
were cbssified accading to Barmdt
and Bohn (1992) as nutrient
poor.While values of
orthophosphate  were  ramged
between nutrient poor (< 0.015
mg/l) to nutrient rich (> 1.5 mg/I).
Swobodova et al. (1993) noted that
the COD maxmum level for
cyprinid culture is 20-30 mg/l ard
the present values ranged from
below this level to higher than it.
Swobodova et a. (1993) noted that
the BODs for cyprinids is 8 to 15
mg/l ard the presert values out of
the latter range. The statitical
aralysis of variance (ANOVA)
showed significant Spatial
vanatons only for eledricd
conductivity (p < 0.001) and pH (P
<0.01). Also, it showedsignificant
tenporal vanations anong the
study months for pH (p < 0.05),
water temperature (p < 0.001), total
suspended solids (p < 0.001),
nitrate (p < 0.001), nitrite (p <
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0.001), total phosphate (p < 0.05),
orthophosphate (p < 0.001), and
biological oxygen demard (p <
0.001).
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Table 1: the sumnery results of environmental analyses ofthe present study.
Area Resuls Al Qurnah Al Dayr Abu Al-Khasedh
Cages River Cages River Cages River
(min-max) (802-834)+ | (811-83)+ (8.2-855) (8.10-8.8) + (7.8-8.2) (7.8-8.35)
pH +« 0.11 0.07 +0.13 0.22 +021 +0.26
W.T.(C) (min-max) (18.9-25.9) (17.7 - 26) (183-275) | (184-275) | (18.28-231) (18.1-23.2)
+ sd +254 +2.86 +3.75 +3.73 +250 +229
Ch.a(ug/) | (min-max) (0-7.42) (0-10.21) (0—39.52) (0—8.96) (0-14.85) (0-57.77)
+sd +3.20 +3.60 + 15.60 +3.12 +6.02 +14.92
TSS(mg/l) (min-max) (42-154) (8-178 (20-56) (4-252 (42-86) (20-70)
+sd +63.54 +60.73 +19.28 +96.57 +24.84 +19.38
EC (mgcm) | (min-max) (1.23-25) (1.20-294) | (1.09-283) | (1.09-24) (2.74-8.15) (2.73-8.12)
+« + 045 +051 +0.62 +0.49 +2.37 +2.00
NOsz (ug/l) (Mmin-max) (0.46-15.88) | (5.90-24.47) | (1.40-17.97) | (0.90-17.91) | (1.19-18.18) (2.00-17.71)
+sd +7.68 +8.33 +8.18 +5.48 +8.91 +6.21
NO2z (ug/l) (min-max) (3.23-188.72) (0-183.56) (0-6.39) (0-184.40) | (1.90-197.96) | (0.53-311.93)
+«d +80.99 +56.30 +3.06 +56.72 +84.39 +109.63
PO4*(mg/l) (min-max) | (0.01-1.85 (0.05-2.09) (0.03-0.95) (0.023-1.65) | (0.04-2.73) (0.01-351)
+< +0.77 +0.80 +041 +0.57 +1.06 +0.99
BODs" (Min-max) (3-13 (2.9-24) (4-15.4) (3.4-17.4) (3-14.2) (2.2-11.4)
(mgll) + sd +4.32 +7.30 +521 +5.68 +7.48 +5.18
COD ‘(mg/l) | (min-max) (12— 276) (61— 320) (148- 402) (97— 400) (3.4-552) (3.4-194)
+« +132.02 +129.08 +129.63 +114.23 + 310.68 +82.70
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The parasitesand its prevalence
of infecton:

The present reallts of the
identified parasites, frominsidefish
cages and that from river, ard their
prevalence ard the site of infection
of eat paresite were illustratedin
tade 2. They reweded that
Cyprinus carpio wasinfected with
threespeciesof parastes belong to
the kingdom protista they are
Myxobolus  pfeifferi  (phylum
Cnidana), Ichthyophthirius
multifiliis  (phylum Ciliophora),
Trichodina domerguei (phylum
Ciliophora), and four spedes of
parasites belong to the kingdom
Animalia they are: Contracaecum
sp. (phylum Nematoda),
Neoedinorhynchus iragensis
(phylum Acarthocephala), Lernaea
cyprinacea (subphylum Crustacea)
Ergasilus ogawai  (subphylum
Crustacea), and two species of
fungi they are: Saprolegnia sp.,
Ichthyophonus hoferi in addition to
theinfection with fin rot disease.

Accading to the site of
infecion, these parastes were
classified into edoparasites ard
erdoparasites. Ectoparastes were
isolated from fins, gills, skin ard
the body surface while the
erdoparasites were isolated from
digestive tract liver and heat.

Inside cages atboth Al Qurnah
and Al Dayr, all of the infected
fishes have been infeced with
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ecbparasitesonly while at Abu Al-
Khaseeb, both ecoparagtes and the
erdoparasite, |chthyophonus
Hoferi, were isolated from the
infecedfishes Thesefindingswere
as a realt to transmission of
ecbparasites by contact between
fishes due to high numeric density
insidethe cages (Awal etal., 2001).
Accading to Perse (1989),
Ichthyophonus. Hoferi  is an
obligate internal paraste which
may affect fredhwater spedes, but
usually only those on farms which
have been fed diets contamnated
with it.

For the study of similarity in
theidertified parasites inside ca@s
ard in river environmert, Jaccad
Simillanty Index was applied.
Reasllts of Jaccad similarity index,
asshown in figure 2, ranged from
0% at Al Qurnah in April and May,
at Al Dayr in February and at Abu
Al-Khaseéb in May to 50 % at Abu
Al-Khasedb in Felruary. Becase,
there is no contad between fish
inside the cages ard outside them
for fadlitated the tramsmission of
infecionswith parasites Also, cap
fish, in side cages werefed with a
commercial food of agood quality.
In addition to use drugs in medcal
treamentsfor carpfishinside cages
such as oxytetracylin ad
potassium pemanganate.
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Table 2: the identified parasites and their prevalencein infected carp fish.

Month Area cage Position of infection River locality Site of infection
Dec-12 Al Qurnah Finrot Fins N. iragensis Digestive tract
Saprolegnia Body surface Contracaecum Digestive tract
sp. Body surface sp Body surface
I. multifiliis gills Saprolegnia sp
M. Pfeifferi
Dec-12 Al Dayr Finrot Fins L. cyprinacea Skin
Saprolegnia Body surface Contracaecum Digestive tract
sp. Body surface sp Body surface
T. Domerguel Body surface Saprolegnia sp gills
I. multifiliis M. Pfeifferi
_ Abu Al- I. hoferi Liver Fin rot Fins
Dec-12 Khasesh Finrot Fins Contracaecum Digestive tract
Saprolegnia Body surface sp Body surface
sp. T. domerguel
Jan-13 Al Qurnah Finrot Fins E. ogawai
Saprolegnia Body surface Contracaecum Gills
sp. Body surface sp Digestive tract
I. multifiliis Saprolegnia sp Body surface
Jan-13 Al Dayr Fin rot Fins L. cyprinacea Skin
Saprolegnia Body surface Contracaecum Digestive tract
sp. gills sp Body surface body
M. pfeifferi Saprolegnia sp. surface
1. multifiliis
_ Abu Al- I. hoferi Liver E. ogawai Gills
Jan-13 Khasesb Fin rot Fins N. iragensis Digestive tract
Saprolegnia Body surface Contracaecum Digestive tract
sp. sp
Feb-13 Al Qurnah Fin rot Fins N. iragensis Digestive tract
Saprolegnia Body surface body Contracaecum Digestive tract
sp. surface sp Body surface
I. multifiliis Saprolegnia sp
Feb-13 Al Dayr Fin rot Fins N. iragensis Digestive tract
Saprolegnia Body surface Contracaecum Digestive tract
sp. gills sp Body surface
M. pfeifferi I. multifiliis
- Abu Al- I. hoferi Heart Finrot Fins
Feb-13 Khasesb Finrot Fins Contracaecum Digestive tract
Saprolegnia Body surface sp Body surface
Ssp. Saprolegnia sp.
Mar- Al Qurnah Fin rot Fins N. iragensis Digestive tract
Saprolegnia Body surface Contracaecum Digestive tract
13 sp. Body surface sp Body surface
I. multifiliis 1. multifiliis
M ar- Al Dayr Finrot Fins L. cyprinacea Skin
Saprolegnia Body surface Contracaecum Digestive tract
13 sp. Body surface sp Body surface
T. domer guei Body surface T. domerguei
I. multifiliis
M ar- Abu Al- I. hoferi Liver E. ogawai Gills
Khasesh Finrot Fins Contracaecum Digestive tract
13 Saprolegnia Body surface sp gills
sp. M. pfeifferi
Apr -13 Al Qurnah Fin rot Fins E. ogawai Gills
Saprolegnia Body surface Contracaecum Digestive tract
sp. Body surface sp gills
I. multifiliis skin M. pfeifferi
L. cyprinacea
Apr -13 Al Dayr Finrot Fins N. iragensis Digestive tract
Saprolegnia Body surface Contracaecum Digestive tract
sp. Body surface sp Body surface
T. domerguel T. domerguel gills
M. pfeifferi
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_ Abu Al- I. hoferi Heart Finrot Fins

Apr 13 Khasesh Finrot Fins L. cyprinacea Skin
Saprolegnia Body surface E. ogawai Gills
sp. Body surface T. domerguei Body surface
T. domerguei

M ay_ Al Qurnah Finrot Fins Finrot Fins
Saprolegnia Body surface N. iragensis Digestive tract
13 sp. Body surface Contracaecum Digestive tract
I. multifiliis sp
M ay- Al Dayr Finrot Fins Finrot Fins
Saprolegnia Body surface L. cyprinacea Skin
13 sp. Body surface E. ogawai Gills
T. domerguei Body surface Contracaecum Digestive tract
I. multifiliis sp Body surface
T. domerguel Body surface
Saprolegnia sp.
M ay- Abu Al- I. hoferi Liver E. ogawai Gills
Khasesh Finrot Fins N. iragensis Digestive tract
13 Saprolegnia Body surface Saprolegnia sp. body surface
sp.

Jun-13 Al Qurnah Finrot Fins L. cyprinacea Skin
Saprolegnia Body surface T. domerguel Body surface
sp. Body surface 1. multifiliis Body surface
T. domerguel

- Al Dayr Fin rot Fins Fin rot Fins

Jun-13 Saprolegnia Body surface L. cyprinacea Skin
sp. skin N. Iragensis Digestive tract
L. cyprinacea 1. multifiliis Body surface

Jun-13 Abu Al- I. hoferi Liver 1. multifiliis Skin

Khasesb Fin rot Fins L. cyprinacea Digestive tract
Saprolegnia Body surface N. Iragensis Body surface
sp. skin Saprolegnia sp. gills
L. cyprinacea M. pfeifferi

Jaccard Simillarity Index
50.00%
40.00% Areas
30.00% B Qurna
20.00% B Dayer
10.00% Abu Al-Khaseeh
0.00%

Figure 2: Values of Jaccard similarity in dex based on the monthly variation for the

prevalenceof pathogens.
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As shown in tade 3, the
prevalerce of infections inside
cages werehigher than in the river,
with the exception of Abu Al-
Khaseebin Mardy and Al-Dayerin
May whose prevalerce of
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infecions were 45% in both
localities. Whereasin Felruary at
Al-Dayer, the prevalence of
infecion in the cages was 32%
lower than 35 % outside them

Table 3: The monthly data of prevalenceof infection for carp.

locdity Months Cage River

Al Qurnah Dec-12 40% 30%

Al Dayr Dec-12 35% 32%
Abu Al-Khasesb Dec-12 50% 36%
Al Qurnah Jan-13 38% 25%

Al Dayr Jan-13 36% 27%
Abu Al-Khasesb Jan-13 43% 32%
Al Qurnah Feb-13 41% 27%

Al Dayr Feb-13 32% 35%
Abu Al-Khasesb Feb-13 40% 37%
Al Qurnah Mar-13 45% 32%

Al Dayr Mar-13 40% 37%
Abu Al-Khasesb | Mar-13 45% 45%
Al Qurnah Apr-13 50% 40%

Al Dayr Apr-13 46% 43%
Abu Al-Khasesb |  Apr-13 56% 52%
Al Qurnah May-13 57% 42%

Al Dayr May-13 45% 45%
Abu Al-Khasesb | May-13 60% 56%
Al Qurnah Jun-13 63% 45%

Al Dayr Jun-13 50% 47%
Abu Al-Khaseegb Jun-13 7% 58%
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The affect of environmental
circumferences on prevalence of
infection:

The parasites community of
fish shows considerade variation
with the environmental conditions
in which fish's live (Hossain et al.,
2008). In an  unpolluted
ervironment with only the normal
fluctuations in ambiert conditions,
there will be a natural balance
between host fish, pathogens and
ervironmental factors, leading to
sporadic outbre&ks of the disea®.
However, a raduction in the quality
of environmental factors will leal
to a marked increag in the
frequency and severity of disea®s
mainly by reducing the regstance
of the host organisms to the
diseases. Also, an increasein the
population density of the host fish
inside fish farm will increase the

risk of discag  outbreaks
(Swobodova, 1993; Awal et al.,
2001).

In the presen study, the affed
of ervironmental circumfererces
on both the type of infection and its
prevalence have been denonstrated
statistically. Same of the identified
parssites appearel a correlaton
with some of the ernvironmental
aralyses An ecbparaste copepod
L. cyprinacea, which isolated ard
identified from Cyprinus carpio
skin, showed highly significant
correlation (r = 0.585) betweenits
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prevalence ard water tenperatre.
It idertified in infeced fish in
March a Al Dayr inside ard
outside cages ard in April at Al
Qurnah inside cages while at Abu
Al-Khasedb outside them In May
at Al Dayr outside cayes in June &
Al Dayr and Abu Al-Khased
inside and outside cageswhile at Al
Qurnah outside them. A similar
reault was invedigated by Yassin
(2010) who isolated ard identified
the same paraste from Liza abu and
C.carpioin Al-Shenafya River and
he denonstrated that the percerntage
of infection with this parasite was
increased during Summer months
due to elevated of water
termperature.

Myxobolus pfeifferi, which
isolated and identified from gills, is
an unicdlular protozoan belong to
myxozoan parasites but recet
evidence cleaty indicaes that
myxozoars are true metazans
(Takenoto etal., 2009). The gerus
Myxobolus are regarded as host
specific parasites for the camp,
Cyprinus carpio, by many auhors
in China, Aumer basn, Russa,
Japan (Molnar, 2009). In the
present  study, the recorded
infecions werein Decenfer at Al
Qurnahinside cagesand at Al Dayr
outside cages. In JanuaryatAl Dayr
inside cages, in Februaryin Al Dayr
inside cages. In March at Abu Al-
Khasd outside cages In April at
Al Qurnah and Al Dayr outside
cages. In June at Abu Al-Khaseeb
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outside cages. The ddistical

aralysis  showed  significant
positive correlation (r = 0.541)
between its prevalerce and

chemical oxygen demand. Water
pollution reduces a fish’s immno-
ahlity allowing attacking
microorgansms (Pearce, 1989).
Increased organic matters that are
often resulting from added aces
diet which consider good substrate
for the parastes. An increaed in
organc matters leals to organc
pollution and their decomposition
affed fish gills making them more
sersitive to pathogens and parasites
(Rakovic ¢ al., 2010).

Trichodina domerguei belong
to the Trichodinid paragtes showed
a weak and negative significant
corelation (r = - 0.357) with
orthophosphate . Trichodinids are a
widely dispersed group of
ecboparasitesin freshwater, marine
and euyhaline ervironmerts about
70 specieswereidentified in marine
fishes and more than 112 from
freshwater fi shes worldwide (Ozer,
2003). In the present study, the
recaded infections with
Trichodina domerguei were in
March a Al Dayr inside and
outside cages in April at Al Dayr
and Abu Al-Khased inside ard
outside the cages, in May at Al
Dayr inside and outside cages ard
in June at Al Qurnah inside ard
outside the cages. Ath an assopou
lou et al. (2009) demonstrated in
their overview study that
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trichodinid parastes have a dired
life cycle which is difficult to tred.
They can cawse high mortality in
fish cages, egecialy in areas with
deterioration of the water quality
and high tenperaures.
Saprolegnia a fungus belong to
the group of fungi cdled
Oomycetes This gerus is not
species spedafic and it is cgpable of
attacking any tissuein awide range
of fish species (Pearce, 1989).
Saprolegnia species are
opportunistic facultative paraste
either ecrophs or saprotrophs. It
cawsessubstantial mortality among
frehwater fish amd mostly
asociated with  ernvironmental
stresses such as overcrowding,
rough handling, transport, low
dissolved oxygen, tenperaure
fluctuation, osmotic shock ard
water pollution (Zaki et al., 2008).
In the present study, the infection
wasregistered at all studied areas
Inside cages it registerad in all
months while outside cages, it

regstered in most of them
Accading to the statistical
aralysis, its prevalence showed a
wealdy  significant negative

correlation (r = - 0.321) with nitrate
ard a highly significart negative

corelation (r = - 0.592) with
chlorophyll a.
Ergasilus ogawai a

copepod which, in the present
study, isolated and identified from
gills. Adult Ergasilus parastesare
usually found on gill filaments but
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can attach to gill rakers or some
other exema location as well
(Hoffmam 1998). They will rardy
attachto any other surfacethan the
gill filaments swimming. They like
to feed on surrounding tissue and
mucous secrded by fish and can
calse emough damage (cawse harm
to their fish host by damagng the
gills and decreae the anount of
oxygen thatthefishisaldeto obtain
from the gills) to allow a secandary
infecion of badenaor virus (Lasee
1995). Ergasilusogawai showeda
negatve highly significant
correlation (r = - 0.513) with pH
and this result leadus to conclusion
that the infection with Ergasilus
ogawai was due to the prevalence
of spatial variations (p < 0.01) and
tenporal varations (p < 0.05) in pH
values. In the present study, the
recaded infections with Ergasilus
ogawai were outside cages in
Jaruary at Al Qurnahand Abu Al-
Khaseb, in March at Abu Al-
Khaseeb, in April at Al Qurnah and
Abu Al-Khasedb, in May at Al
Dayr andAbu Al-Khaseeb.

The prevalence of infection
with parastes acording to T-test
of vararnce showed significant
variations (p < 0.05) between
ervironmert inside cages ard river
ervironment outside the cages.
These reallts due to highly numeric
density of fish inside cags.

The statisticd aralysis of
varnarce (ANOVA) showed a
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highly significant variations (p <
0.01) in prevalence of infecion
among different monthswherehigh
prevalerce of infections has been
recaded in Summer months (June
and May) followed by Spring
months (April and March then by
Winter  months  (Decenter,
Felruary and January) arnd the
statisticalanalysis of correlation for
prevalerce of infecion showed a
highly positive significant
corelation (r = 0.661) with water
tenperatre due to the impact of
water tenperaure upon fish
immunity  towards  parastic
diseases (Guquloth et al., 2013).
Also, the dtatisticd aralysis of
correlation showed an infl uence of
other environmental factors on
prevalerce of infection. Where it
showed a positive significant
correlation (r = 0.406 with nitrate.
While it showed a negative
significant correlation with
biological oxygen demard (r = -
0.473) and orthophosphate (r
0.427).

Also, there was significant
vanatons (p < 0.05) in prevalence
of infecion anopng the studied
areaswhere the highed percentage
was recaded in Abu Al-Khasee
ard thelead onewasrecadedin Al
Dayr which significantly differen
from Abu Al-Khaseeh. These
gpatial varations belong to the
valnarce in ervironmental
circumferercesat each locdity.
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