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Novel Xanthic phenotype of the silver carp, Hypothalamichthyes molitrix 5

(Valenciennes, 1844) identification and characterization.

Pawar RT"™, Rankhambb $V?, Pathan TS?

"Department of Zoology. Sunderrao Solanke Mahavidyalaya, Majalgaon. Dist. Beed (MS). L\"Iahnrashtlr:l India
*Department of Zoology. Late Ramesh Warpudkar ACS College, Sonpeth Dist. Parbhan (MS). Maharashira, [ndia
‘Department of Zoology, Kalikadevi Arts, Commerce and Science College, Shirur Kasar, Dist. Beed (MS),

Maharashtra, India

Abstract

In this study Xanthie phenotype of the silver carp Hypoplithalmichtiys molitrix was identified
and characterized. In the course of observation, we discovered eight brood fishes were infected
with X. phenotype. The five malformed specimen’s complete body become yellow in shade and
three specimens was malformed on body, head, eyes and lins that are having a faint yellowish
and orange color. In the bizarre specimens, red to orange spots replacing the dark spots found in
the ordinary specimens. At the same time as other deformities such as distorted lateral lines were

seen in one of the abnormal specimen.
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Introduction

Nanthisim in fishes has a genetic basis that causes strange
skin colovration of yellow to orange-gold. Xanthochromic
specimens are rare found in nature. Certainly one of them
Silver catp Hypophthalmichihys molitriv (Valenciennes) is
an exotic carp belong to the Cyprividue family which was
Lrought in India during 1959 for enhancement in aquaculture
sector and increasing yields. It was originally deseribed as
species of the genus Leweiscus and ultimately located in the
genus Hypophthalmichthys [1]. This species is native to
Eastern Asia and has been broadly introduced to Southem
Asia. Europe and North America [2]. The xanthic phenotype
has an impact at the survival of the individuals bearing this
situation. where they are conspicuous to the predator more than
those individuals with normal coloration [3]. This unlortunate
occurrence of visibility makes the xanthic individuals within
each species rare [4,5].

Yellow or xanthic (gold) coloration in fishes is attributed to
xanthophores, which includes carotenoids [6,7). The lipid
soluble carotenoid pigments are dietary in starting place
and stored in the middle of the pterinosomes in vesicles of
different sizes. These vesicles possess an extremely thin
membrane extending from or in direct contact with the
endoplasmic reticulum [8). Zeaxanthin and lutein carotenoids
are responsible for the yellow coloration [9]. In addition to
carotenoids, xanthophores also have yellow and colorless
pteridines enclosed inside pterinosomes. The Xiphophorine
fish’s content material xantho-erythrophore, is a single cell
with both preridine and carotenoid [ 10]. Its yellow compound

contains carotenoids while pteridines are found within the red
periphery.

Several aroups of freshwater fish have been shown to have
difTerent cases ol xanthism consisting members of the families
Centrachidae, Cichlidae, Cyprinodontidae. Lepisosteidac,
Percidae, Poeciliidae,  Gadiformes  [4,11-17). Xanthism
is most prevalent in order Cypriniformes [18-21]. Such
deviations in pigmentation were the basis for the breeding
of omamental species, crucian carp (goldfish) Carassius
anramis common carp (koi) Cyprinus carpio. ide (orfe),
Leuciscus idus var, orfus, Tench Tinca tinea [22,23] . In
natural populations, there also are recognized mstances of
calching golden individuals of roach Rutilus rutilus, silver
carp Hypophthalmichthys nolitrix, mud loach Misgurnus
anguillicandarus |18, 20-22]. The phenomena ol xanthisin
have a genetie basis that explains the huge range presence
across a wide taxonomic spectrum [16]). Xanthism has
characterized by a partialyl or predominant yellow skin or
colour ol the integument that allects small parts of populations
ol species [25.26]. The purpose of our work is 1o investigate
the xanthochromie specimens from the Maharashura fish seed
production centre (MFSPC) and discuss the reason for the
paucity of xanthochromic reviews.

Experimental work

All experiments were conducted at the Maharashtra Fish Seed .
P‘rmlu.clmn Centre (MFSPC) Kesapuri camp, near Majalgaon
1;1]1;1.~'|l: Maharashtra, India. It is a well-known circular
hatcheries and includes one breeding pond, three spawning
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tank, three nursery pond. six rearing pond and three stocking
ponds. Tts area 15 12 acre, with pond size 150 ~ 100~ 6 and
180 cm high depth of 6 feet. At the MFSPC centre the seed
production of three Indian major carps and two exatic carps
are producing (Carla carla, Labeo rohita, Cirrhinus mrigala,
Hypothalamichiives molitic and Cuprinus carpio). Water
souree 1s having Majalgaon reservoir and wells (Figure 1).
We were visited on four occasions (July and September -2018
as well as Aungust and October -2019). Visual observations
had been made within the uniformly clear stocking pond
water. Specimens were collected through the use of alll net.
Immediately afier captured. a subset of individuals turmned
mto positioned in a Viewing apparatus a good way to recorded
xanthie phenotype and colour traits of live fish, In addition
body and fins were examined carefully for external parasites,
malformations, amputations and any other morphological
difference. The specunens were Kept for frozen in the
Maharashira Fish Seed Production Centre. N Laharashim, India.

Figure 1. Maharashira Fish Seed Production Cenmre (MFSPC): 4. Breeding pond of composire

D. Malformed specimens collection by gill net with fisherman,
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Figure 2. Hypothalamichthyes molitrix 4.C- Xunthic phenonpe B.D~ Normal Pigmentation.

Results

The Nanthic phenotype was observed Trom the el
specimens of Hhporhalamichthyes molitrre on the basis o
visual nvestigation m lield visit: Among the eight specimen
five were mfected with xanthic phenotype as yellow colow
1s covering the entive body with fant orange colour on head,
caudal fin except the eve, all different fins and within the
tpieal specimens ol Stlver cap are olive green i colour
on their dorsal side and silver on the venual side (Figures 2
and 3). While thiee specimens were mallotmed with xanthie
phenotype on body, head, eyes and tins which is having a Liint
vellowish and orange coloration (Figure 4). In the unusual
specimens. red 10 omnge spots replacing the datk spots
discovered. Other deformities which include distorted lateral
lines were noted in one of the abnormial specimens is given
under based on the actual temarks and in comparison with
that of the regular specimen. Nanthie specinens have proven
aindistinet lateral line which is observed in the ascending part
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Sishenlture: B & C Stocking pond of brooders,
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Figure 3. Hypothalamichthyes molitrix A,B, (- Xanthic phenotype D- Normal Pi grientation.

Fignre 4. Hypothalamichil

of the lateral line posterior to the top head and in the area
dorsal to the anal fin.

Itis known that the orange or yellow colour of the integument
of the body of fish is due to the content of carotenoid pigments
or pterins in Xanthophore cells [23].

Discussion

In fishes, the xanthophores to [acilitate showed the golden
colours are referred to as the xanthophores. The presence
of the melanic chromatophores are normally masks the
outward display of the xanthophares. however with the whole
disappearance of the preceding investigated from any region
of the fish body. xanthophores became [ound out and the case
recogmzed as xanthochromism. In such circumstances, the
chromatophores contain E-carolene and canthaxanthin, and
import a golden colouration [12]. Tt has been suggested 10
facilitate xanthophores may properly even be over-produced
within the nonexistence of melanophores or other pigment
cells [16]. The closest colour variants amongest cyprinids

ves molitrix A, B, C- Xanthic phenotype D- 1

1ormal pigmentation.

were previously determined in the common roach in a number
of water bodies of the European part of Russia and in the
Rutilus heckelii [20]. Other species of this family in natural
populations, characterized by the presence of individuals with
an aberrant xanthic colouration, in most instances, have a
more intense orange colour and the comea of the eye, bearing
clusters of dark pigment spots [18, 22-24]. The complete
disappearance of the melanic chromatophores in xanthism in
cach marine and freshwater fishes was observed in a number
of lish species [5,21-27]. Unlike additional studies, the present

xanﬁhlc phenotype has no longer surfaced on its body that
maintain the original coloration.

This means that a mutation in the gene for xanthophores in all
ht_)dy areas has been taken place that leads to a lost in the black
pigments reported some mutation in about 7 genes would
lead 1o faint or dark yellow colour [28-30]. I\"[I:E:\limls may
be allect the nervous system and causes a reversible colour
change, which leads to permanent colour patters. According
10 a nuinber of researchers, variations in xanthic colonmtior;,
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M which ap mdividual has no or

coloured body parts, are caused by a
Xanthophore genes [2].28] |

practically no normally
recessive mulation of the
According to Jorge San Gil-Leon
in Costa Rican Cichlid fish (Cichliformes:
[ ichlidae), and Ontogenetic variatjon m Parachromis dovii
-35]. He has concluded eight species of Costa Rican fish
show xanthism, and 2 genetic (heritable) origin is presumed:
this was comoborated ip the caplive breeding exercise. Iy,
present study the Xanthic pigmentatjog was found in eight
Specimens of ff molitrix appeared 100 PeTmanent and is almost
certainly the effect of a single gene Tecessive mutation [36.
40]. Because the occurring of this xanthic Pigmentation of /f,
molitrix wag not reported in different areqs of the globe, this
Varation appears to have oceurred locally and subsequently

Spread throughout (e relatively jsolated gene pool,

Conclusion
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