Trade Science Ine.

ISSN : 0974 - 7532 Volume 6 Issue 9

Reseanch & Reviewsd cn

BioSciences

>, REGGWlOr Peper

RRBS, 6(9), 2012 [251-257]

Sudy of the growth rate, feed conversion ratio, and condition
factor of goldfish: Carassius auratus under light/dark cycles

Amita Sarkar, Bhavna Upadhyay*

Department of Zoology, Agra College, Agra- 282002, U.P,, (INDIA)

E-mail : bhavnaupa@gmail.com

Received: 22" July, 2012 ; Accepted: 12" September, 2012

ABSTRACT

An eleven-week experiment was conducted in a laboratory to study the
effect of different light/dark cycles on Feed conversionratio (FCR),Specific
growth rate (SGR% day™*), and Condition factor (K) of Goldfish, Carassius
auratus. Fish were stocked in glass aguariums under four Photoperiodic
regimes18L/ 6D, 10L/14D, 6L/18D, anintermediate photoperiod 12L./12D
and acontrol group was also held inlaboratory conditionsto compare the
results with experimental groups. Application of Long photoperiod (18L/
6D) resulted in the highest Specific growth rate (SGR % day-*) feed con-
versionratio (FCR) and Condition factor followed by other photoperiodic
regimes 10L/14D, 6L./18D,12L./12D and Control group. (P< 0.05). These
results demonstrated that the Feed conversion ratio, Specific growth rate
and Condition factor of Goldfish can be stimulated clearly by using a
extended light (18L/6D) regimein Goldfish Carassiusauratus.
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INTRODUCTION

Fish playsan important rolein the economy and
development of anation. Apart from being a cheap
sourceof highly nutritive protein, it also contains other
essential nutrientsrequired by the body™ .

Developmenta and maturational eventsinanimals
areinfluenced by genetic, environmenta and nutritiona
factors. Environmental factorsare particularly impor-
tant inthe growth of ectothermic vertebratessuch as
teleost fish, which rely on temperature and photope-
riod253,

Photoperiod, classified asadirectivefactor, con-
trolsgrowth asazeitgeber throughitsinfluence on en-

dogenousrhythmsand circulatinglevels of growth hor-
mones™. Many fish speciesreact to photoperiod treet-
ments. Exposureto extended and constant light photo-
period regimes has been shown to lead to increased
growth rates in largemouth bass, Micropterus
salmoides*!, Japanese medaka, Oryzias iatipes
Whalibut, Hippogiossus hippogiossus3, Turbot,
Scophthaimus  maximust®32,  Haddock,
AJelanogrammus aegi efinug®, European Sea Bass,
Dicentrarchus iabrax*! and gilthead sea bream,
Sparusauratal®!, Atlantic cod, Gadus morhua® and
salmonids, Salmo saiar!23740,

Thereseemsto beasynergistic effect between food
availability and light that improvesthetrophic activity of
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larvag?® a so thisfactor playsanimportant roleinthe
growthand surviva of larvd fish®#, Light regimesthat
permit rapid initiation of successful feeding should fa-
cilitatesurvival of larvaethrough early devel opmental
bottlenecks, e.g. the switch from endogenousto exog-
enousfood sources. Light intensity wasal so reported
to affect swimming activity and feeding™, cannibal -
ismi®, skin color®, physiological hormones*3, me-
tabolism® and initiation of ecdysig>.

Fundamental biologica rhythmsinnaturearefre-
quently related to the periodicity of light and many ani-
mals, including fish, exhibit a24-hour cycleintheir ac-
tivities?. The condition of afishisfrequently used to
reflect theoverall effectsof physiologica and environ-
mentd factors particularly thenutritiond status. Indices
of conditionwhich canbedetermined easily and quickly
are needed in routinefisheries surveysand are good
predictors of the body composition and growth rate of
fighi26l,

Photoperi od mani pul ation has been used success-
fully toimprovethe growth of somejuvenilefish spe-
Cieg1%05558 Continuous additiond light hasalso been
used on the Atlantic salmon reared in the sea cages,
especially during the spring and winter to enhance
growth and delay sexuad maturation rate 252,

Thelength-weight rel ationship of fishisanimpor-
tant fishery management tool. Itsimportanceispro-
nouncedin estimatingtheaverageweight e agivenlength
group™® and in assessing therelative well being of a
fish popul ation™3.

Condition factor has been used as an index of
growth and feeding intensity!?3. Condition factor de-
creasewithincreaseinlength®®l; and also influences
thereproductive cyclein fisht®. Condition factors of
different species of cichlid fishes have been reported
by Siddique“*®; Fagade'?>24, Dodzie and Wangila®,
Arawomo'® and Oni et al.*9. Some condition factors
reported for other fish speciesinclude; Alfred-Ockiyd?,
Chana chana in fresh water swamps of Niger Delta
and Hart®®@, Mugil cephalusin Bonny estuary, Hart
and Abowei?, ten fish species from thelower Nun
River, and Abowel and Davies?.

The mechanism which regulates that rhythm and
produces effects on growth are not compl etely clear,
but photoperiod can influence therel ease of several
hormonesthat affect fish |arvae devel opment and per-
formance?l. However, thebest photoperiod for growth

isfrequently not the best onefor surviva@,

Condition factor isone of themost important pa-
rameter, whichthrowslight onthephysiologica stateof
thefishinreationtoindication of theonset of the sexud
maturity“el,

MATERIALSAND METHODS

Experimental fish

Goldfish Carassiusauratuswere collected from
commercia dealer (weight 45to 60 gm) werekeptin
an aquarium for acclimatizationto laboratory conditions
until the experiment beganin March, then fish were
transferred infiveglassaquariumssize 3x3 x 2 fest.
Thisexperiment was carried out in the Fisheriesre-
search Laboratory inthe Department of Zoology, Agra
collegeAgra, India.

Environmental conditions

Aerated and dechlorinated water with flow rate of
1.5L mint 9 ppm dissolved oxygen, 7.8 pH and 102
mg as CaCO, total water hardnesswas used. Experi-
ment lasted for 9 weeks. The fishes were fed twice
daily with commercial fish meal based extruded diet
(diameter/mm:; 55% Crudeprotein 14% Crudelipid,
4296 Cdl g diet grossenergy) at 3.5% body weight at
10:00 am and 14:00 pm. Each aquarium was constantly
aerated by dectric aerators. Thetemperaturewasmain-
tained throughout the experimenta period by air cool-
ers. Water was changed regularly in each aquarium af-
ter 48 hmaintainingthewater depth. After 2 hour after
feeding uneaten feed were removed by the sandpipe at
thebottom of thetank, dried and weighed to calculate
net feed utilized by thefish. Each aquarium had 40 L
water. Stocking density wasmaintained at 15fish.401-
L water to avoid overcrowding and thefish weretreated
with tetracycline bath (0.012g.1-1) to prevent the out-
breek of bacterid infection. Twigsof Vallisneriaspiralis,
Pistia stratiotis and Jussiaea repens were arranged
properly inthe aquariato present anatural condition.

Experimental design

Five glassaquariumswere used size 3x3x2 feet,
four for experimental groupsand onefor control group
and each aquariumwas stocked with 15 fish. Four pho-
toperiodic regimeswereused |llumination wasdone by
fluroescent light done by fluroescent light of 25 lux,
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Photoperiod was controlled by atimer.
Weighing

To calculate and monitor various growth param-
etersand predict adaily food ratio, fishwereindividu-
aly weighed and zoometric measurementsweretaken
beforethe start of thetrial and then again every 2 wk..
To carry out themeasurements, fish wereremoved from
theaguarium usinganet and placed intoahol ding bucket
containing aquarium water. Fish wereremoved from
the bucket individual ly and placed on laminated graph
paper. The Total Length (TL) of thefishwasmeasured
fromthetip of the anterior or part of themonth to the
caudd finusngmeter rulecdibratedin centimeters. Fish
were measured to the nearest centimeter. Fishweight
was measured after blot drying with apiece of clean
hand towd . Wei ghing was done with atabletop weigh-
ing balance, tothenearest gram. Length, from themouth
to caudal peduncle, and depth, from the deepest point
of thebody to base of dorsdl fin, were measured (mm).
Both fish and food weight datawere used to calculate
the specific growth rate and food conversion ratio, us-
ing theequations bel ow!*3;
Specific growth rate (SGR) % =100 x(1n. Final wt of fish -
In. Intial wt of fish) /trial days
wherelnisthenatura log
Feed conversonratio (FCR) % =Feed intake(g) / body weight
gain(g)
The condition factor (k) of theexperimental fishwas
estimated fromthere ationship:

Condition Factor (K)=100W (g) /L3
WhereK=conditionfactor; W=weght of fish; L=Iength
of fish (cm)
Satistical analysis

Datawere analyzed by one-way analysisof vari-
ance (ANOVA). Significant differenceamong groups
wasdetermined by Duncan’s Multiple Range Tests. Data

are presented as mean + Sem. The values of p<0.05
were cons dered sgnificantly different.

RESULTSAND DISCUSSION

The specific growth rate (SGR %), Feed conver-
sionratio (FCR),Condition factor (K) of Goldfish ex-
posed to different photoperiod regimes are presented
in(TABLE 1). Graphic presentation of dataof goldfish
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exposed to different photoperiod regimesare presented
inFigurel.

TABLE 1: Showing mean + standard error of mean for,
specific growth rate, feed conversion ratio, and condition
factor of goldfish (Carassius auratus) kept at different
photoperiodicregimes.

Goday) PR Fartor ()
18L/6D 2.85+0.15 4.18+0.1 2.48+0.2
10L/14D 1.68+0.2 2.18+0.14 1.06+0.24
121L./12D 2.38+0.11 3.24+0.22 1.96+0.1
6L/18D 1.02+0.32 1.5+0.15 0.98+0.3
Control 2.06+0.18 2.75+0.54 1.25+0.28

Mean values with different letters are differed significantly
at P<0.05
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18L/6D 10L/14D 12L/12D0 6L/18D Control

WSGR (% day-1) mFCR Condition factor
Figurel: Specificgrowth rate, feed conversion ratio and
condition factor of goldfish Carassius auratus exposed to
different Photoperiodic regimes, error bars represents
standard error of mean

Environmenta and nutritiona factorsnotably influ-
encefishgrowth. In addition to temperature, light/dark
cycleisanimportant factor that affectsorganismsin-
cludingfish. Alteration of artificia photoperiod canin-
duce physiological and immunologica changesin
fished®!. It hasbeen reported that several fish species
react to longer photoperiod growth-stimulating light
applicationg.

Theresultsof photoperiod trid appliedtothe Gold-
fish Carassiusauratusweresignificantly affected by
the different photoperiod regimes. (SGR%) wassig-
nificantly greater in group 18L/6D than control group
and groups exposed to 121./12D,6L/18D,10L:14D,
Photoperiod regimes (P<0.05) (TABLE 1). Boeuf and
LeBail® clarifiedintheir detailed gathering studiesthat
thelight haseffects onthegrowth of fish. The 18light
hours produced thebest daily growth rate, in compari-
sonwith 12,10,and 6 light hoursand the control group.
Similar resultshave been reported with severd teleost
fish, wherethe growth rateswereimproved with in-
creasing light periodg?. the growth of Barramundi
Latescal carifer’® wasbetter at 18 hlight periodsthan
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shorter light periods. The growth rate of Seabream
Soarusauratal>l, Sdmonids*? and rabbitfish Sganus
guttatus?! increased with extended light periods.

Feed conversion ratio (FCR) was significantly
(p<0.05) affected by photoperiod treatments, and the
best FCR wasrecorded inthe 18 hrslight regime.. The
feed conversionratio (FCR) wereincreased with ex-
tended duration of light regime and significant differ-
ences (P<0.05) were found among groups. Thefeed
conversion increased when fish wereexposed tolong
Photoperiod regime 18L/6D in comparison with 10L/
14D,121./12D and 6L./18D light regime and Control
group (TABLE 1). Thefeed conversion of goldfishwas
lowest when light was reduced to 6L.:18D (P<0.05).
Feeding frequency isanimportant consideration asit
affectsgrowth, survival and fillet composition*”!. The
proper information of FCR onlocdly availableingredi-
entswill providethebasisto devel op acceptablefeed,
though thetask of preparing acceptable and suitable
artificia feed for Fishesiscomplicating duetoitsfeed-
ing preferenced“?.

Thebest Condition factor (K) wasobservedinthe
fish kept at 18L/6D Photoperiod regimefollowed by
those maintained at 10L/14D,121./12D, 6L/18D and
control group, differed significantly (P<0.05). Thebet-
ter Conditionfactor inlong photoperiods, confirming that
presenceof light becamean important factor for better
devel opment of fishes. Itisstrongly influenced by both
biotic and abiotic environmenta conditionsand canbe
used asan index to assessthe status of the aqueti c eco-
systeminwhichfishlive. Conditionfactor comparesthe
well being of afish andisbased on thehypothesisthat
heavier fish of agivenlength arein better condition™.

Furthermore, Vazzol e confirmed that lowest K
va uesduring the more devel oped gonadd stagesmight
mean resourcetransfer to the gonads during therepro-
ductive period*4, although other authors, showed that
the values of condition factor vary according to sea-
sonsand areinfluenced by environmental conditions.
Most of thefundamental rhythmsin nature (diurna or
seasonal) arerelated to the periodicity of light. Fish
exhibita24 hcycdeinther activitiesand they areeither
moreactiveinlight, lessactivein darkness, or viceversa
Photoperiod cyclesplay aroleinfish growth and me-
tabolism. Itisstrongly influenced by both biotic and
abiotic environmenta conditiong. Condition factors
of different tropical fish specieswereinvestigated and

reported by Bakare (1970) and Saliui*

The present resultsreveal ed that photoperiodssig-
nificantly affect the growth feed intake, and Condition
Factor of Goldfish. Inconclusion,18L.:6D regimeissug-
gested for optimal growth performance, better feed con-
versonratioand Conditionfactor of Goldfish Carassus
auratus, as, under this Photoperiod, Specific growth
rate, Feed conversion Ratio, and Condition factor in-
creased significantly than other experimental regimes.
L ong photoperiodssignificantly improvegrowth, asin
Sparusauratal*™ Archosargusrhomboidalia®”, Solea
solea, asour resultsshowsthat althoughthe best values
wereobtained with the 18L/6D photoperiod; thissame
photoperiod a so gavethe best resultsin growth, short
light periodsof lessthan 18 hours do not appear to be
themost suitablefor obtaining afavourable conditions
for better development in Gol dfish.

Longer photoperiods havebeen associated within-
creased growthinfishesof variousages?. Therefore,
Itissupposed that correct application of photoperiod
may improve performance, profitability and sustainability
of aquacultura practices
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