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Shrimp are highly susceptible to diseases caused by microorganisms, and this greatly affects
productivity. Recently, studies investigating shrimp diseases have increased, and this may be due
to the high density and the intensive greenhouse model. This study aims to isolate and diagnose
fungi found in prawn shrimp (Penaeus monodon) in Jizan Sea. We examined and isolated fungi
from prawn shrimp (Penaeus monodon) into different locations in the body (head, abdomen, and
tail). We found one type of fungi (Fusarium solani) in most body sites, especially in the abdomen
and head area observed under the microscope. This type of fungi is highly invading the whole
body of prawn shrimp, which may cause deterioration in the lives of shrimp in the near future and

transmit many diseases to its users.
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It has been found that shrimp are highly susceptible
to diseases such as fungal diseases caused by
microorganisms, and this may affect productivity!'l.
Few studies have revealed some of the factors
affecting invertebrates, and only a few viruses,
bacteria and protozoa are known to cause disease in
these crustaceans (e.g. shrimp)?. Recently, studies
investigating shrimp diseases have increased, and
this may be due to the high density and intensive
greenhouse model™¥, and this may be a cause of
significant economic losses every year. Therefore,
it is important that we quickly develop a strategy for
diagnosing shrimp diseases. The presence of fungi in
the body of shrimp may lead to negative effects on
their health, growth, and behaviour, including yeast
(Candida spp.): Candida spp. It is a common fungus
that infects shrimp. It causes infections in the mucous
membranes and skin and may affect the health and
growth of shrimp. Fusarium spp. (Sordariomycetes
class, Hypocreales order, Nectriaceae family) is a
widely distributed in plants, soil, freshwater, and
brackish water®”. This fungus causes infections
in the skin and cortical parts of shrimp and affects
the functions of internal organs. Lagenidium spp.
Parasitic to shrimp. They infect skin tissue and
cause serious infections that affect the health of
shrimp!'?l. A study focused on the accumulative
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mortalities of white shrimp Penaeus vannamei (P.
vannamei) of black spot disease by Fusarium solani
(F. solani), which showed that the histopathological
characterization of the relationship between P
vannamei against F. solani are hemolytic infiltration,
encapsulation, melanization, etc. This can cause
melting failure and contribute to the death of the
sick individuals®!. The topographical investigation
of black melanin pigment of white shrimp infected
by F. solani resulted in altered immune response and
histopathological effect!’.

This study aims to isolate and diagnose fungi found
in prawn shrimp (Penaeus monodon) (P. monodon))
in Jizan Sea. We examined and isolated fungi from
prawn shrimp (P. monodon) into different locations in
the body (head, neck, abdomen, and tail). In addition,
we cultivated the fungi we obtained in different dishes
and precisely identified their types and the extent of
their harm to shrimp to develop effective control
strategies the spread of these organisms and reducing
their negative impact on the health and sustainability
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of shrimp farming. This research will also contribute
to increasing awareness of the importance of fungi
and parasites research in the field of aquaculture and
marine resource conservation.

MATERIALS AND METHODS
Prawn collection and identification:

100 samples of prawn shrimp (P. monodon) were
collected from Jazan Sea from different random
spots near and far the seashore on the middle of
September. All samples kept into ice bag after
collection and return to the laboratory to examine
morphological characters and fungi parasites. We
measured the length (mm) of each prawn shrimp
sample using the foot and the antennae (mm) as
well. Then we measured the weight (grams) using an
electronic scale for each sample. Next, we extracted
tissue from the head, abdomen and tail of five shrimp
samples and placed them in a petri dish containing
agar separately (each petri dishes has one extracted
tissue from one species). Plates were placed in the
incubator for a period of 8 d.

Fungi isolation:

On the 9" d, we extracted samples from the arcas
where the fungi had grown using small tweezers and
placed them on sterile microscopic slides with the
addition of Safranine O dye. We put a mark on each

slide to know which part of the body contains the
three samples, whether the head, abdomen, or tail.
Then we identified the types of fungi extracted under
the microscope (fig. 1).

Scoring data:

Morphological characters were determined for 15
accessions. Some characters were qualitative and
quantitative. All data were scored as a binary matrix
in the form of (0; absent, 1; present). The phenogram
was established to differentiate among different
characters of 15 accessions. Similarity matrix was
performed to evaluate the degree of relations among
accessions!'?,

RESULTS AND DISCUSSION

We found one type of fungi (£ solani) is extremely
invaded the shrimp body. This fungi was found into
different body location, but we mostly found high
number of this fungi in the head and abdomen under
the microscope. This was observed in the microscope
(F. solani). The fungi was widely spread in the body,
especially where we saw black color in the body (see
fig. 1), which contained these fungi, in compare to
those shrimp that were completely white, but most
of the shrimp showed fungi in the body. In the tail
area, we found the same type of fungi, but at the first
growth stage, unlike the head and abdomen area,
where the fungal growth was completely grown (fig.
2).

Fig. 1: Black color presented on prawn shrimp's body (P monodon)
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Fig. 2: Fungi (F solani) isolation from different parts of prawn shrimp body (2 monodon), (A): Head; (B and C): Neck; (D): Tail

and (E and F): Abdomen

Morphological characters were qualitative as body
color and specific character, dark head, dark tail
and dark abdomen. Quantitative characters were
regarded as measured ones as frequency (%), average
body length (mm), average antenna length (mm) and
average body weight (g) (Table 1).

Accession no. 5 was recorded as the highest
frequency in the sample while accession no. 3, 7, 9,
13 and 14 were recorded as the lowest one (fig. 3).
Most predominant body color was light (53 %) fig.
4. Fungi parasite was not present in all accessions.
Accessions, whose fungi parasites occupied their
body and had not any specific character, scored
the half frequency of the sample. Accessions with
specific characters like no antenna and dark abdomen
had not.

Binary matrix in presence of 0 and 1 parameters
established the phenogram on similarities and
dissimilarities among accession morphology (Table
2). The phenogram represented all accessions in
three main groups; the first group included accession
no. 1, 2, 4,7, 8 and 13 while second group included
3,9, 10, 14 and 15 finally, the third one delimited
only with 5, 6, 11 and 12 (fig. 5). A similar matrix
indicated that accession no. 11 and 12 were scored
highest value while accession no. 2 and 15 were
scored lowest value (Table 3 and fig. 6).
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Many types of fungi can be present in the body
of shrimp, such as dermatophytes and enteritis
fungi. These fungi are usually found in the aquatic
environment in which shrimp live and may infect the
shrimp’s body when their immunity is weak or tired.
The effect of these fungi on shrimp can be diverse,
as they can cause infections of the skin and intestines
and affect the functions of their vital organs, which
may lead to weakness. Growth and death in severe
cases. Investing a new fungi (¥ solani) prawn shrimp
(P. monodon) may lead to further threaten of shrimp's
life.

The presence of fungi in different location of the body
can explain that this fungi is spreading out fast as we
noticed black color around the whole body of most
shrimps. This negatively affect its health, growth
and behaviour. Liang et al.™ reported that F. solani
was regarded as haemocytic agent which contributed
the molting failure and spread the prawn mortality.
These organisms can cause infections in the mucous
membranes and shell parts of shrimp, deteriorating
their health and affecting their behaviour. After that it
can penetrate later from prawn to consumer’s central
nervous system through meningitis and cerebrospinal
fluid caused epidural anaesthesial'!l,

This may affect his ability to feed and breathe
properly, and therefore may affect his growth and
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ability to survive. In short, shrimp are a small, highly
nutritious marine organism that is very popular in
the food and seafood industry. However, there are
different types of fungi and parasites that can infect
shrimp and affect their health and growth. The effects
of these organisms may range from skin and intestinal
infections to effects on his vital systems.

From the current study, accessions no. 5 and 10
exhibited the highest frequency that referring to be
more dominant and familiar to Jazan nature. Highest
percentage of parasitism in accessions lacking
specific characters indicated that these characters
provided the accessions more immunity against
parasitism. Accessions no. 11 and 12 expressed
the highest related even though they were not the
dominant ones reflecting that they may be invaded
out the side the area not belonging to the original
ancestors. The distantly relation between accession
no. 2 and 15 emphasized the previous investigations.
This study stated that genetic variation approaches
should complete the work to give the complete
pictures about endemic and invaded accessions.

By studying the impact of fungi on shrimp, we can
develop strategies to reduce the spread of these
organisms and protect the health and sustainability
of shrimp farming. This study will also increase
awareness of the importance of studying fungi and
parasites in the field of aquaculture and marine
resource conservation. To maintain the health of
shrimp, it is recommended to pay attention to the
cleanliness of the water and environment in which
the shrimp live and to take appropriate preventive
measures to limit the transmission of fungi and
parasites to it.

The current study of the prawn accessions reflected the
degree of human impact on marine environment. The
phylogenetic analysis among prawn accessions was
the indicator of origin accession and developmental
changes with the same species throughout coastal
countries and different seas. This investigation
confirmed on the danger of F. solani not only on
marine creatures but may involve in other living
organisms like humans.

TABLE 1: MORPHOLOGICAL CHARACTERS OF PRAWN SHRIMP ACCESSIONS IN THE SAMPLE

Accession No. Frec:;t)ancy Al‘;i;atﬁe(:ﬁ:;/ Avlee r:ggteha(rr:renr;na A\;:?gg:tl:g;iy Body color cf\I:\?;::fti:r Parasite
1 5 10.28 7.64 33.56 Light prawn NA Absent
2 3 8.5 0 29.36 Light prawn  No antenna Absent
3 1 7.5 8.4 38.25 Light prawn Dark tail Present
4 2 7.55 6.25 27.36 Light prawn Dark tail Absent
5 37 8.72 9.07 28.41 Dark prawn NA Absent
6 11 8.4 5.3 27.05 Dark prawn Dark abdomen  Absent
7 1 10.9 5.4 32.44 Light prawn Dark head Absent
8 3 7.7 0 34.53 Dark prawn No antenna Absent
9 1 6 8.8 25.6 Light prawn NA Present
10 12 7.76 9 29.82 Light prawn NA Absent
11 8 8.5 8.69 25.17 Dark prawn Dark head Absent
12 7 10.4 9.5 23.21 Dark prawn Dark tail Absent
13 1 6.5 5.3 30.42 Light prawn Dark abdomen  Absent
14 1 6 11.6 33.9 Dark prawn Dark head Present
15 7 6.9 8.36 37.38 Dark prawn NA Present
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Fig. 3: Frequency of prawn shrimp (P. monodon) accessions

color
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Fig. 4: Color percentage of prawn shrimp (P. monodon) accessions

TABLE 2: BINARY MATRIX OF PRAWN SHRIMP (P. monodon) ACCESSIONS

Accession No. Frequency Avelr:r%:tzody Averalge?]ga:; enha A\\,:;?gg:tlzg;j y Body color ci':‘:;l?:r Parasite
1 0 1 0 1 1 0 0
2 0 1 0 0 1 1 0
3 0 0 1 1 1 1 1
4 0 0 0 0 1 1 0
5 1 1 1 0 0 0 0
6 1 1 0 0 0 1 0
7 0 1 0 1 1 1 0
8 0 0 0 1 0 1 0
9 0 0 1 0 1 0 1
10 1 0 1 0 1 0 0
11 1 1 1 0 0 1 0
12 1 1 1 0 0 1 0
13 0 0 0 1 1 1 0
14 0 0 1 1 0 1 1
15 1 0 1 1 0 0 1
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Fig. 5: Parasite percentage in prawn shrimp (P. monodon) accessions

TABLE 3: SIMILARITY MATRIX OF PRAWN SHRIMP (P. monodon) ACCESSIONS, (a); 0.14; (b): 0.28; (c):
0.43; (d): 0.57; (e): 0.71 and (f): 0.86

Sr.no. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1
2 e
3 c c
4 d f d
5 c c a b
6 c e a d e
7 f f d e b d
8 d d d e b d e
9 c c e d c a b b
10 c c C d e c b b e
11 b d b c f f c c b d
12 b d b c f f c c b d 1
13 e e e f a c f f c c b b
14 b b f c b b c e d b b c b
15 b 0 d a d b a c d d C C b e
: |
5 I
13
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Fig. 6: Phenogram of prawn shrimp (P. monodon) accessions
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