ISSN 1313 - 8820 (print)
ISSN 1314 - 412X (online)
Volume 10, Number 1
March 2018

2018

Editor-in-Chief
Georgi Petkov
Faculty of Agriculture
Trakia University, Stara Zagora
Bulgaria
E-mail: gpetkov@af.uni.sz.bg
Co-Editor-in-Chief
Dimitar Panayotov
Faculty of Agriculture
Trakia University, Stara Zagora
Bulgaria
Editors and Sections
Genetics and Breeding
Atanas Atanasov (Bulgaria)
Svetlana Georgieva (Bulgaria)
Nikolay Tsenov (Bulgaria)
Max Rothschild (USA)
Ihsan Soysal (Turkey)
Horia Grosu (Romania)
Stoicho Metodiev (Bulgaria)
Bojin Bojinov (Bulgaria)
Nutrition and Physiology
Nikolai Todorov (Bulgaria)
Peter Surai (UK)
Ivan Varlyakov (Bulgaria)
George Zervas (Greece)
Vasil Pirgozliev (UK)
Production Systems
Radoslav Slavov (Bulgaria)
Dimitar Pavlov (Bulgaria)
Jean-François Hocquette
(France)
Bogdan Szostak (Poland)
Agriculture and Environment
Martin Banov (Bulgaria)
Peter Cornish (Australia)
Vladislav Popov (Bulgaria)
Tarek Moussa (Egypt)
Product Quality and Safety
Stefan Denev (Bulgaria)
Vasil Atanasov (Bulgaria)
Roumiana Tsenkova (Japan)
English Editor
Yanka Ivanova (Bulgaria)

Scope and policy of the journal
Agricultural Science and Technology /AST/
– an International Scientific Journal of
Agricultural and Technology Sciences is
published in English in one volume of 4
issues per year, as a printed journal and in
electronic form. The policy of the journal is
to publish original papers, reviews and
short communications covering the
aspects of agriculture related with life
sciences and modern technologies. It will
offer opportunities to address the global
needs relating to food and environment,
health, exploit the technology to provide
innovative products and sustainable
development. Papers will be considered in
aspects of both fundamental and applied
science in the areas of Genetics and
Breeding, Nutrition and Physiology,
Production Systems, Agriculture and
Environment and Product Quality and
Safety. Other categories closely related to
the above topics could be considered by
the editors. The detailed information of the
journal is available at the website.
Proceedings of scientific meetings and
conference reports will be considered for
special issues.
Submission of Manuscripts
There are no submission / handling /
publication charges.
All manuscripts written in English should
be submitted as MS-Word file attachments
via e-mail to editoffice@agriscitech.eu.
Manuscripts must be prepared strictly in
accordance with the detailed instructions
for authors at the website
www.agriscitech.eu and the instructions
on the last page of the journal. For each
manuscript the signatures of all authors
are needed confirming their consent to
publish it and to nominate on author for
correspondence.
They have to be presented by a
submission letter signed by all authors.
The form of the submission letter is
available upon from request from the
Technical Assistance or could be
downloaded from the website of the
journal. Manuscripts submitted to this
journal are considered if they have
submitted only to it, they have not been
published already, nor are they under
consideration for publication in press
elsewhere. All manuscripts are subject to

editorial review and the editors reserve the
right to improve style and return the paper
for rewriting to the authors, if necessary.
The editorial board reserves rights to reject
manuscripts based on priorities and space
availability in the journal.
The journal is committed to respect high
standards of ethics in the editing and
reviewing process and malpractice
statement. Commitments of authors
related to authorship are also very
important for a high standard of ethics and
publishing. We follow closely the
Committee on Publication Ethics (COPE),
http://publicationethics.org/resources/guid
elines
The articles appearing in this journal are
indexed and abstracted in: DOI, EBSCO
Publishing Inc., AGRIS (FAO) and DOAJ.
The journal is accepted to be indexed with
the support of a project № BG051PO0013.3.05-0001 “Science and business”
financed by Operational Programme
“Human Resources Development” of EU.
The title has been suggested to be
included in SCOPUS (Elsevier) and
Electronic Journals Submission Form
(Thomson Reuters).
The journal is freely available without
charge to the user or his/her institution.
Users can read, download, copy,
distribute, print, search, or link to the full
texts of the articles, or use them for any
other lawful purpose, without asking prior
permission from the publisher or the
author.
This issue is printed with the financial
support by Contract No. DNP 0641/20.12.2017, financed from Fund
'Scientific Research' grant Bulgarian
scientific periodicals.
Address of Editorial office:
Agricultural Science and Technology
Faculty of Agriculture, Trakia University
Student's campus, 6000 Stara Zagora
Bulgaria
Telephone: +359 42 699330
+359 42 699446
www.agriscitech.eu
Technical Assistance:
Nely Tsvetanova
Telephone: +359 42 699446
E-mail: editoffice@agriscitech.eu

Volume 10, Number 1
March 2018

ISSN 1313 - 8820 (print)
ISSN 1314 - 412X (online)

2018

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 10, No 1, pp 54 - 56, 2018
DOI: 10.15547/ast.2018.01.013

Effect of nutmeg extract supplementation on some productive traits and economic efficiency
of common carp (Cyprinus carpio L.) cultivated in recirculation system
G. Zhelyazkov*, S. Stoyanova, I. Sirakov, K. Velichkova, Y. Staykov
Department of Biology and Aquaculture, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria
(Manuscript received 21 December 2017; accepted for publication 16 February 2018)
Abstract. The aim of the present study was to evaluate the effect of a dietary nutmeg extract supplement on the survival rate, growth performance, feed
conversion ratio and economic efficiency of common carp (Cyprinus carpio L.) reared in a recirculation system. Thirty-two carps were allotted into two
experimental variants, each of them comprising two replications with 8 fish in a group. The average initial live weight of carps from the control group (CG) and
experimental group (EG) was 866.56±113.99g and 868.50±111.18g, respectively (P>0.05). Fish were reared in concrete tanks with efficient volume of 0.8m3,
elements of the recirculation system. They were fed pelleted carp feed with 25% crude protein produced by “Top mix” company, with pellet size of 6mm. The
feed of fish from the EG was supplemented with 1% powdered nutmeg extract after lubricating the pellets with 5ml sunflower oil per 100g feed. Control carps
received the same amount of sunflower oil-lubricated feed. The daily ration of fish from both replications was 1.8% of their live weight. The experiment duration
was 45 days. The initial and final live weights were determined by individual weighing. By the end of the experiment, there was a tendency towards statistically
insignificant higher average live weight in fish supplemented with 1% nutmeg extract – 986.44±125.91g vs 964.94±92.04g in non-supplemented controls
(P>0.05). The survival rate of carps from both control and experimental group replications was 100%. The average individual weight gain of carps from the two
EG replications (supplemented with 1% nutmeg extract) was 117.94±31.24g which was higher than that of controls by 16.58% but the differences were not
statistically significant (P>0.05). At the end of the trial, the analysis of consumed feed amount showed that feed conversion ratio in the group supplemented with
1% nutmeg extract was 3.05±0.78, i.e. by 23.28% lower than that of control carps (P>0.05). The group that received 1% nutmeg extract exhibited better
economic conversion ratio (2.71), by 4.06% lower than that of the non-supplemented group.

Keywords: common carp, nutmeg extract, feed conversion ratio, weight gain, survival rate, economic efficiency

Introduction
During the last years, various dietary supplements are used to
improve the quality of fish feeds. Their main purpose is to enhance
the growth performance of different species, to reduce feed
conversion ratio and to increase survival rate. Furthermore, dietary
fish feed supplements should improve their utilisation. Numerous
feed additives (for example – betaine, L-amino acids and inosine)
have been tested (Polat and Beklevik, 1999). Plant extracts are
promising not only because they are not expensive, but they are also
natural products that are safe for both fish and the environment
(Gabor et al., 2010, 2011). Although men have used parts of various
plants and plant extracts for food, as spices and cures for centuries,
their effect on different fish species, their growth performance and
health is not yet well studied. It is affirmed that some phytoadditives
could be used as an alternative to antibiotics in aquaculture.
Predominating research reports investigated the effect of plant
additives on the survival of fish and the treatment of various
infectious and parasitic diseases (Stratev et al., 2017). Studies that
have evaluated the effect of phytoadditives on growth performance
and feed conversion parameters in different farmed fish species are,
however, few.
Nutmeg (Myristica fragrans) is a dioecious evergreen plant
growing in the Moluccas and Spice Island of Indonesia, the seeds of
which are used as spice. It's known that they have anti-inflammatory,
antimicrobial, antibacterial, hepatoprotective and antioxidant
properties (Charles, 2012). The anaesthetic effect of Myristica
fragrans is reported in common carp (Al-Niaeem et al., 2017), as well
* e-mail: georgi_ij@abv.bg
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as its influence on the growth of African catfish fry (Clarias
gariepinus) (Sodamola et al., 2017). The utilisation of nutmeg as a
spice and phytomedicine suggests that the plant contains several
biologically active substances that could have not only positive, but
also negative effect on farmed fish.
The aim of the present study was to evaluate the effect of a
dietary nutmeg extract supplement on the survival rate, growth
performance, feed conversion ratio and economic efficiency of
common carp (Cyprinus carpio L.) reared in a recirculation system.

Material and methods
Object of study
Thirty-two common carps were allotted into two experimental
variants, each of them comprising two replications with 8 fish in a
group. The average initial live weight of carps from the control group
(CG) and experimental group (EG) was 866.56±113.99g and
868.50±111.18g, respectively. Fish were reared in concrete tanks
with efficient volume of 0.8m3, elements of the recirculation system.
They were fed pelleted carp feed with 25% crude protein, produced
by the Top mix company, with pellet size of 6mm. The feed of fish
from the EG was supplemented with 1% powdered nutmeg extract
after lubricating the pellets with 5ml sunflower oil per 100g feed.
Control carps received the same amount of sunflower oil-lubricated
feed. The nutrient content of feed of both groups is presented in
Table 1. The daily ration of fish from both replications was 1.8% of
their live weight and they were fed three times per day. The
experiment duration was 45 days.

Table 1. Nutrient content in the pelleted feed for common
carp (Cyprinus carpio L.)

№

Item

1
2
3
4
5
6
7
8
9

Crude protein, %
Crude lipids, %
Crude fiber, %
Crude ash, %
P, %
Nutmeg extract, %
ME, MJ/kg
Vitamin A, IU/kg
Vitamin D, IU/kg

Table 2. Water quality parameters values in the
recirculation system during the experiment with
common carp

Groups
CG*

EG**

Parameter

N

Mean±SD

25.00
3.10
6.00
8.00
1.04
11.10
4800
900

25.00
3.10
6.00
8.00
1.04
1
11.10
4800
900

Temperature, ºC
Dissolved oxygen, mg.l-1
pH
Nitrates, mg.l-1
Nitrites, mg.l-1
Electric conductivity, μS.cm-1

45
45
45
6
6
45

24.00±1.48
6.63±0.32
7.66±0.24
0.57±0.06
0.026±0.005
675±25.00

*CG – control group; **EG – experimental group

Hydrochemical Analysis
The hydrochemical parameters in the recirculating system of
the common carp (Cyprinus carpio L.) were determined using
methods adapted for fish-farming, as follows:
l
Water temperature, oC - MultiLine P4;
l
Quantity of the dissolved oxygen, mg.l-1 – MultiLine P4;
l
pH – MultiLine P4;
l
Electrical conductivity, µS.cm-1 – MultiLine P4 and BDS EN
27888;
l
Quantity of nitrates, mg.l-1 – BDS 17.1.4.12:1979;
l
Quantity of nitrites, mg.l-1 – BDS ISO 26777:1997.
The above water quality parameters were daily measured.
Growth of the common carp
In order to study the nutmeg influence on the weight gain and
feed conversion ratio in the common carp (Cyprinus carpio L.),
cultivated in recirculation system, fish were weighed at the beginning
and end of the experimental period. The live weight (g) was
determined as the carps were weighed individually. At the end of the
trial the weight gain (g), survival rate (%) and feed conversion ratio in
fish were determined.
Economic analysis
In order to analyse the economic efficiency of the nutmeg
extract supplementation in the diet of carp (Cyprinus carpio L.),
cultivated in recirculation system, data for feed conversion ratio,
weight gain and survival rate were used. Comparisons of these traits
were made between the fish of the different experimental groups and
the cost for the pelleted feed was determined. The price cost for 1kg
weight gain of the fish, cultivated in recirculation systems was
determined. The economic conversion ratio (ECR) was calculated
using the following equation (Piedecausa et al., 2007):
ECR = Cost of Diet x Feed Conversion Ratio (FCR)
Statistical evaluation of the data was done by STATISTICA 6.0
software (StatSoft Inc., 2002).

Results
Hydrochemical analysis
The results obtained for the hydrochemical parameters of the
recirculation system are presented in Table 2. The values for

Optimum
values
(Regulation
No. 4/2000)
22.0-26.0
>5
6.5-8.5
< 2.0
< 0.05
-

different parameters varied within narrow limits as follows:
temperature - 24.00±1.48ºC, pH - 7.66±0.24, electric conductivity 675±25.00μS.cm-1, dissolved oxygen - 6.63±0.32mg.l-1, nitrates 0.57±0.06mg.l-1 and nitrites - 0.026±0.005mg.l-1.
Growth of the common carp
The average initial live weight of carps from both replications of
control and experimental variants was 866.56±113.99g and
868.50±111.18g, respectively, but differences were not statistically
significant (P>0.05) (Таble 3). By the end of the experiment, there
was a tendency to higher average live weight of fish, fed with 1%
nutmeg extract supplemented pellets - 986.44±125.91g vs
964.94±92.04g in control fish (P>0.05).
Survival rates during the experiment showed 100% survival in
fish supplemented with 1% nutmeg extract as well as in control
carps.
The average individual weight gain of carps from the two
experimental replications (supplemented with 1% nutmeg extract)
was 117.94±31.24g vs 98.38±25.63g in non-supplemented fish but
the differences were not statistically significant (P>0.05).
At the end of the trial, the analysis of consumed feed amount
showed that feed conversion ratio in the group supplemented with
1% nutmeg extract was 3.05±0.78 and in control carps: 3.76±1.39
(P>0.05) (Table 3).
Table 3. Common carp production parameters

Parameter

N

Initial body weight, g
Final body weight, g
Survival rate, %
Average individual
weight gain, g
FCR

16
16
16
16
16

CG

EG

Mean±SD

Mean±SD

866.56±113.99 868.50±111.18
964.94±92.04 986.44±125.91
100
100
98.38±25.63
3.76±1.39

117.94±31.24
3.05±0.78

*FCR - feed conversion ratio

Economic analysis
The price of the used pelleted feed was 375€ per ton, VAT
excluded. To this feed, the costs for the nutmeg extract supplement
should be added, which made the feed of the experimental group
more expensive by 70€ per ton, VAT excluded.
55

Table 4. Economic efficiency of common carp, grown in
recirculation system

Parameter
Price, €/t (VAT excluded)
Price, €/kg (VAT excluded)
ECR

CG
375.00
0.37
1.41

EG
445.00
0.44
1.35

*ECR - economic conversion ratio

The economic conversion ratio of the group that received 1%
nutmeg extract was 2.71, by 4.06% lower than that of the nonsupplemented group.

Discussion
The water quality parameters (temperature, dissolved oxygen,
pH and electroconductivity) analysis shows that during the
experiment all they were within the optimum ranges for common
carp (Regulation No. 4, 2000) (Table 2). The content of nitrates and
nitrites in the water was below the maximum permissible levels.
According to Regulation No. 4/20.10.2000, their concentrations
should not exceed 2mg/l and 0.05mg/l, respectively: values that are
considerably higher than those in water of concrete tanks. The
maintenance of the optimum water parameters is due to the fact that
carps were farmed under optimised technical and technological
parameters of the recirculation system. Tanks are cleaned on a daily
basis, fresh water is added every day at an amount of 10% of the
total volume of the recirculation system. The mechanical filter and
biofilter in particular, had a primary role for maintaining optimum
water chemical parameters.
The addition of 1% nutmeg extract to pelleted carp feeds in the
recirculation system did not have any effect on survival rates. In
experimental replications the survival rate was 100%, the same as in
controls (Table 3). This is attributed to optimal values of water
chemical parameters and optimised technological parameters –
stocking density, daily ration, frequency of feeding.
The average individual weight gain of carps from the two EG
replications (supplemented with 1% nutmeg extract) was
117.94±31.24g which was higher than that of controls by 16.58%
(Table 3) but the differences were not statistically significant
(P>0.05).
At the end of the experiment, it was calculated that feed
conversion ratio in experimental carps, supplemented with 1%
nutmeg extract, was 3.05±0.78 on the average, e.g. by 23.28%
lower than that of control fish, although the differences were not
relevant (P>0.05) (Table 3).
The better utilization of the pelleted feed supplemented with 1%
nutmeg extract had a beneficial effect on the growth performance of
experimental carps. In the beginning of the trial, the body weight of
all carps was similar (P>0.05). At the end, supplemented fish tended
to have insignificantly higher average live weight (986.44±125.91g)
than controls the live weight of which was by 2.18% lower (P>0.05)
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(Таble 3). This was in line with the data reported by Sodamola et al.
(2017), evidencing higher live weight, higher weight gain and lower
feed conversion ratio in African catfish fry fed with different content of
nutmeg extract supplemented pellets. The best effect was obtained
in fish with feed supplemented with 2.5% nutmeg.
In the carps from the group whose feed was supplemented with
1% nutmeg extract, the economic conversion ratio was better (2.71)
– by 4.06% lower than that of control carps.

Conclusion
The results from this study demonstrated that nutmeg extract
used as a 1% dietary supplement exerted a beneficial effect on
growth performance of common carp. The better results in fish fed
the supplemented feed were probably due to improved organoleptic
properties of the feed. The experiments with this dietary supplement
should continue with tests of higher dietary levels. Its effect should
be also monitored in other fish species.
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