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ABSTRACT

A comparative slaughtering analysis has been carried out at the Institute of Fisheries and Aquaculture, Bulgaria upon
two-summer old silver carp, reared in polyculture (H. molitrix 300 p-ces.ha and C. carpio — 2000 p-ces.ha!) under
the conditions of integrated with ducks (Peking ducks and mule ducks) and non-integrated technologies. The fish
in all experimental ponds have grown well and no considerable difference has been observed between the separate
variants as regards the final live weight. The integration has exercised a positive (F=4.182; P<0.005) effect upon the
slaughtering output, however, this effect has not been preserved as regards the relative fillet share within the fish
carcass (F=0.096; P<0.05).

Keywords: silver carp, integrated aquaculture, fish-and-duck farming, slaughtering analysis

PE3IOME

B UncrutyTa o pubapcTBo 1 akBakylITypH, bbarapust € HarpaBeH CpaBHUTENICH KJIAHUUCH aHAJIM3 Ha JIBYJICTEH OsiI
TONCTOIN00, OTrIeKAaH B noaukyarypa (H. molitrix 300 6p.ha u C. carpio - 2000 6p.ha™') B yciioBust Ha HHTErpHrpaHa
¢ maruy (IIEKNHCKK U MIOJIApW) M HE MHTETPUpPAHa TEXHOJIOTHH. PuOnTe BbB BCHUKH €KCIIEPUMEHTAIHYU OaceitHu ca
HapacTBaJIM 100pe, KaTo HAMA 3HAUUTENHA Pa3jInKa MEXy OTIACITHATE BApUAHTH 10 OTHOIICHHWE Ha KpaiHaTa uBa
Maca. MHTerpanumsara e okaszana monoxutenHo (F=4.182; P<0.005) pp3aelicTBHE BbPXY KIAHHYHHS paHAEMaH, HO
TOBa BIMSHUE HE CE 3ala3Ba 110 OTHOIICHUE HA OTHOCUTEIHHS U1 Ha (ueto B Tpyma (F=0.096; P>0.05).

KntouoBw aymu: 6sn Tonctono6, MHTerpupaHa akeakynTypa, MHTerpauus puba-natvuy, KnaHnyeH aHanuma
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DETAILED ABSTRACT

[IpoyuBaneTo e n3BbpiIeHo B HCTHTYTA 1O pubapCcTBO
u akBakynrypa — [noBaus, beirapus. bsxa usnon3sanu
YTOUTENHU IapaHOBH OaceiiHn (TpW — HHTErpUpaHa
TEXHOJIOTHS;, IBa — TpaJUIMOHHA (HE HWHTErpuUpaHa
texHounorus)) ¢ oy ot 1.3 o 4.1 dka. [Tonukynrypara
BKirouBamie apyroxumnier mapad (Cyprinus carpio L.)
¢ mocazaka 2000 6p.ha! (1:1 mrocmecT W omienancH) u
enHoroauiieH Os1  Toncroiod (Hypophthalmichthys
molitrix Val.) ¢ nocazaka 300 6p.ha’'. B Gaceiinure Gere
BHacsiH KoHueHTpupaH ¢ypax (30% cirbHYOIIENOB
mpot, 70% miieHna) miaHupad caMo 3a mapana (4.5
kg 3a 1 kg npupact). J/IHeBHUTE 1aK0U ca ONPEEIsSHU B
CHOTBETCTBHE C MPOLEHTHOTO MECEYHO Pa3IpeesiCHIe
(ampun — 2%; mait — 9%; 1ouu — 20%; roma — 25%;
aBrycT — 25%; centemBpu — 18%; oxromBpu — 1%). B
puOOBBAHNUTE OaceiiHu OsXa MOCTaBSIHU 3a OTIIICKIAHE
nareta oT [leknHckara mopona (ciexn 20-1HeBHA Bb3pacT)
(I obopor) u mromapu (cien 30-gaeBHa BB3pact) (11
o06opot). [Tarerara Gsixa XpaHEHH CHC CMECKa OT IIIISHUIIA
(95%) u capHuUOrIEenoB mpoT (5%) OGe3 mobamsiHE Ha
MUHEpaTHH W OWOJOTMYHO-aKTHBHU BEIIECTBA, KaTo
XpaHara Oemie 3amaraHa Ha XPaHWIKUTE, MOHTHUpPAHU
O HaBECHUTE Ha Aurnre Ha Oaceiina. [larerara ca
OTIVIEKTAHU TIPH OCHUTYpSBaHE Ha JIEHOHOIICH IOCTBII
no Oaceiina. HuBata Ha HaToBapeHOCT Ha OacelHHTE C
maretara ca uzducienu no Hukomosa (2006). Cpennara
HaTOBapeHOCT Ha WHTerpupanute Oacerinn Kd=2.498.
3a KITaHUYHUS aHAJN3, B Kpas Ha BETETAIMOHUS MEPUOT
OT BCEKM EKCIepUMeHTaleH OaceliH Osixa B3eTH MO 5
Toscronoba. 3a Beska puda O6gxa m3mepenu (kg) xuBara
Maca; TeTIOTO Ha OYHUCTEHOTO TPYITYe C KOXKa M JIFOCITH
(6e3 mepkw, BBTPEIIHOCTHTE, IJaBa); Ha KoXKara C
JIOCHHUTE M MOAKOKHA Ma3HUHA; MEpKUTE; IiaBara 0e3
XpUJIeTe; XpuieTe; 0OII0TO TETI0 Ha BETPEIIHOCTUTE U
Ha ¢uirero 6e3 koka. berre M3UnCIeHO ChOTHOIICHUETO
Ha OTACITHHUTE YacTH Ha TSUI0TO. KITaHMYHUAT paHaeMaH
Oere W3YMCIIEH KaTO CHOTHOIIEHHE HA ITOYHUCTEHOTO
TpyI4e KbM JKMBaTa Maca Ha pUOWTE, a OTHOCHTEIHUAT
JisUT Ha (DUIIETO - KbM TEIVIOTO Ha TIOYUCTEHOTO TpYITUe.
3a 00paboTka Ha JaHHUTE U3IIOJI3BaXMe MHOTO(AKTOpEH
JUCTIEPCUOHEH aHAIHN3.

Pubute BBB BCHYKM EKCICpPUMEHTAIHH OaceiHH ca
HapacTBamu JoOpe. Ls-cpemna kpaifHa »XHBa Maca
cberabisiBa 1.283 kg. Hsima 3HauuTennHa pasinka MexIy
OTACIIHUTE BapHaHTH 110 OTHOHICHHUE Ha I10Ka3aTciisd
(F=0.606; P>0.05). IIpu puOute 0T EKCIEPUMEHTAITHUTE
0aceifHM MOYMCTEHOTO Tpym4e € OWJIO ChC CpeaHa
maca 0.855 kg, mpu pasnuka Mo ToKazarenst MExIy
UHTETpUPaHU U HeMHTerpupanu oaceitnn B 2% (F=0.129;
P>0.05). C mo-Bucok paHaemaH ca Owiud puburte OT
unTerpupanu 6aceiinu (F=4.182; P<0.05). [IpoyuBanute
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MIPU3HALIM HE Ca OKa3aJy JJOCTOBEPHO BIIMSIHUE BBPXY
aOcoMoTHAaTa CTOMHOCT ¥ OTHOCUTENHUS [isUI  Ha
¢uiIeTo B TPymyeTo Ha PUOUTE OT CKCIEPHUMEHTAITHUTE
Oaceiinu. Ls-cpennara maca Ha (PUIIETO MPH TOJICTOI00a
e 0.522 kg, xato cbcraBisiBa cpeqHo 69.4% oT macara
Ha TOYUCTEHOTO Tpymye. Pubure OT HeMHTerpupaHu
Oaceitnn umaxa ¢ 4.5% mno-texxo ¢une (F=0.387;
P>0.05), HO 1O OTHOIIEHWE HA OTHOCUTEIHHUS 51 Ha
¢wieto B TPYMYETO pa3jihKaTa MPAKTHYCCKH HsIMa
(F=0.096; P>0.05).

INTRODUCTION

The integrated aquaculture, as well as the other sub-
branches of agriculture have been indicated as important
factors for increasing production stability [4]. The
introduction of integrated aquaculture, however, is a
complex process and the results obtained are not always
one-directional [5]; [7].

Of all types of integrated aquaculture, that of fish-and-
duck farming has been the most versatile one. The
birds have a complex effect upon fish-pond ecosystem.
They have a favorable effect upon plankton organism
development, because of which the fish plankton-fagues
and the silver carp most of all are very suitable to be
included in this integrated system [11].

The growth and the development of the separate fish
species included in the polyculture should be investigated
under the concrete conditions of the integration scheme
applied. The slaughtering characteristics of the fish
reared refer to the five main characteristics determining
their economical value [2]. Fish quality besides on
genetic factors depends also on non-genetic interactions.
So, Prikryl and Janecek [10] have traced the effect of the
production intensification level upon the slaughtering
output of the silver carp. The purpose of this investigation
is to make a comparative slaughtering analysis of two-
summer old silver carp (Hypophthalmichthys molitrix
Val.) reared under conditions of ducks integrated and
non-integrated technologies.

MATERIALS AND METHODS

The investigation has been done within “Technology for
Integrated Rearing of Water-Swimming Birds and Fish
in Warm Water Fish-Ponds Type” Project of the thematic
schedule of the Institute of Fisheries and Aquaculture,
Plovdiv, Bulgaria. Five fattening fish-ponds have been
used (three - integrated technology; two — non-integrated
(traditional) technology), with an area of 1.3 to 4.1 dka
located in the experimental base of the Institute.

The fish has been reared in polyculture — two years old
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carp (Cyprinus carpio L.) with implantation of 2000 p-ces.
ha' and one-year old silver carp (Hypophthalmichthys
molitrix Val.), with implantation of 300 p-ces.ha'. The
average single weight of the silver carp during pond
stocking has been 0.214 kg. Two of the experimental
fish-ponds (the integrated and the non-integrated ones)
have been stocked with carp having an average weight
0f 0.478 kg and three fish-ponds (2 integrated and 1 non-
integrated) with carp having an average weight of 0.340
kg. During the vegetation period, concentration fodder
has been supplied to the fish-ponds (30% sunflower
groats, 70% wheat) scheduled for carp only (4.5 kg per 1
kg growth rate). The daily rations have been determined
according to the percent monthly distribution (April —
2%; May — 9%, June — 20%; July — 25%; August — 25%;
September — 18%; October — 1%), the fish being fed once
per day, five times per week.

From the stocking till the end of the fattening period,
water physical and chemical analysis has been done once
per week. The average seasonal indices characterizing
water quality in the experimental fish-ponds have been
within the technological norms for the fish species reared
(temperature — 22.5° C; pH — 8.2; oxygen dissolved in
water — 10.2 mg.1"").

Pekin ducks (more than 20-days' age old) (I turnover)
and mule ducks (more than 30 days' age old) (II™
turnover) have been transferred for rearing into the fish-
ponds. The ducks have been fed on mixture of wheat
(95%) and sun flower groats (5%) prepared in a farm,
with no mineral and biologically active substances added
to it. The ducks have been fed twice a day and the feed
has been put on the feeding-troughs mounted under the
shed upon the fish-pond dike. The ducks have been reared
by ensuring an unlimited access to the fish-pond day and
night. The levels of fish-ponds loading with ducks have

been calculated after Nikolova [8]. The method suggests
that for conducting the complex assessment of the effect
of waterfowls on the fishpond it is advisable to use the
“Coefficient of fishpond loading with ducklings” (Kd)
which includes: sum of the rotations for the vegetation
period; mean number of ducklings in the rotation;
the duration of rotation in days; average live weight
of the ducklings for the period of raising; duration of
the vegetation period; coefficient about the time the
ducklings spent in water, etc. The average loading (Kd)
of the integrated fish-ponds has been 2.498.

For the purpose of the slaughtering analysis, at the
end of the vegetation period, 5 silver carps have been
taken from each experimental fish-pond. The following
indices have been measured per each fish: the live weight
(kg); the cleaned carcass weight, with skin and scales
(without fins, viscera, and head); the skin with scales and
hypodermic fats; the fins; the head without the gills; the
gills; the total weight of the viscera, and the fish fillet
without skin. The viscera weight included the blood and
the body liquids [9]. The ratio of the separate body parts
has been calculated. The slaughtering output has been
calculated as the ratio of the cleaned fish carcass to the
fish live weight, and the relative fish fillet share — to the
cleaned fish carcass weight.

For the purpose of data processing we have used a
multifactor dispersion analysis. The linear model had the
following general view:

Yijklmn = p + TCi + PAj + CVk + SX1+ BWm + eijmn,
where:

Yijklmn — the slaughtering index investigated of the n®
specimen; u - the general average constant; TCi; PAj,
CBk; SX1; BWm — the fixed effects respectively of the i
technology of rearing in the fish-pond (2); the j* area of
the fish-pond (2); the m™ initial body weight of the fish

Table 1:Results of the slaughter analysis of fishes in the experimental ponds, kg
Tabnuna 1: PesynraTu OT KiIaHWYEH aHAIU3 HA pUOUTE B eKCTIepHMEHTaHUTE Oaceitnu, kg

Non-integrated

. Integrated ponds Total
Indices ponds
LS +Se LS +Se LS +Se Cv
Live weight 1.250 0.0595 1.316 0.0595 1.283 0.0421 14.7
Head (without gills) 0.229 0.0154 0.269 0.0154 0.249 0.0109 19.4
Gills 0.034 0.0019 0.037 0.0019 0.035 0.0014 17.1
Fins 0.033 0.0021 0.036 0.0021 0.035 0.0015 18.7
Skin with scales 0.108 0.0089 0.097 0.0089 0.102 0.0063 28.3
Intestines (total) 0.110 0.0061 0.110 0.0061 0.110 0.0043 17.7
Carcass weight 0.845 0.0394 0.865 0.0394 0.855 0.0279 14.6
0.510 0.0266 0.533 0.0266 0.522 0.0188 16.2

Fillet (without skin)
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Table 2: Relative share of the separate parts of the fish body, %
Tabnwuma 2: OTHOCUTENCH JsUT Ha OTJCITHUTE YaCTH Ha TSJIOTO Ha pudute, %

Non-integrated

Indices Integrated ponds ponds Total
LS +Se LS +Se LS +Se (0\Y%
% of live weight
Head (without gills) 18.31 0.57 20.26 0.57 19.29 0.40 9.21
Gills 2.75 0.11 2.78 0.11 2.77 0.08 12.57
Fins 2.67 0.14 2.74 0.14 2.71 0.10 16.06
Skin with scales 8.59 0.55 7.47 0.55 8.03 0.39 22.30
Intestines (total) 8.71 0.25 8.39 0.25 8.55 0.18 9.31
Carcass weight 67.57 0.59 65.85 0.59 66.71 0.42 2.83
% of carcass weight
69.61 1.18 69.09 1.18 69.35 0.84 5.40

Fillet (without skin)

(2); e (..) — the residual variance.

RESULTS AND DISCUSSION

The results obtained in the investigation have been
presented in Table 1 and Table 2. In general, the fish in
all experimental fish-ponds have grown well. Ls —the
average live weight has amounted to 1.283 kg. There is
no significant difference between the separate variants,
as regards the final live weight of fish (F=0.606; P>0.05).
Ls — the average live weight of the head without the gills
of the silver carp has been 0.249 kg, and it has amounted
to 19% of the fish live weight. The values obtained have
approached the maximum relative share levels of the
silver carp head determined during investigations carried
out by Prikryl and Janecek [10]. As regards silver carp
from the non-integrated fish-ponds, the relative share of
the head has been by 11% higher (P<0.05) in comparison
with that from the integrated fish-ponds. The significant
effect of the integration factor upon the relative share of
the head has been connected with its significant effect
(F=5.859; P<0.05) upon the relative share of the fish
carcass.

The gills and the fins have had practically
identical weight and have occupied a similar share of
the fish live weight (2.7%), the gills amounting to about
12% of the head weight. The fish from the integrated
and non-integrated fish-ponds have had similar relative
share levels of the external, non-edible parts of the body.
There is no difference as regards viscera absolute value,
either. The difference as regards their relative share has
amounted to 3.8% and has been unauthentic. None of the
factors investigated has had an authentic effect upon this
index.

176

The fish skin belongs to the waste products, but nowadays
there has been a marked interest in it as a raw material for
the production of different products. Ls —the average skin
weight with scales and hypodermic fats has been 0.102
kg. The integrated fish-ponds fish have had heavier skin
(10%), the difference being unauthentic. The relative
skin share has amounted to about 8%.

As far as the slaughtering fish output is concerned, the
data stated by some authors can be considerably different
[1]. The reasons for this are the differences concerning the
age, the sex, the origin, the rearing technologies, as well
as the differences in the methodologies for determining
the slaughtering indices applied. To the edible fish body
parts we can also count the head without the gills — “the
consumable output” [12]. The fish output calculated
in that way in our experiment has been increased by
about 20%. Berka [1] has noted that utilization of the
edible body parts (the meat from the head, heart, liver,
spleen and kidneys) has been rather problematic from
technological and commercial point of view. That is
why, the slaughtering fish output most often has been
determined as the relative share of cleaned fish carcass
without head.

Concerning the fish from the experimental fish-ponds, the
cleaned fish carcass has had an average weight of 0.855
kg, and the difference between the integrated and non-
integrated fish-ponds index has been 2% only (F=1.129;
P>0.05).

The average slaughtering output value has been 66.7%.
The data obtained by us have been similar to those
established by Hajinikolova [3] as regards the bighead
carp and have been higher than the values obtained for
the silver carp by Berka [1]. Prikryl and Janecek [10], in
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their experiments have established higher output levels
of silver carp — 69.1%, but the fish used by them have
been older.

The tendencies, as regards the slaughtering indices in this
investigation have been similar to those established by us
of carp reared in integrated and in non-integrated fish-
ponds [6]. The fish from the integrated fish-ponds have
had a higher output in our experiment and the difference
has been authentic (F=4.182; P<0.05). Besides the
slaughtering output, a significant characteristics has been
the relative fillet share in the cleaned fish carcass. The
characteristics investigated have not got authentic effect
upon the absolute value and upon the relative fillet share
in the cleaned fish carcass from the experimental fish-
ponds. Ls — the average fillet weight of the silver carp has
been 0.522 kg, which amounts to 69.4% of the cleaned
fish carcass. The fish from the non-integrated fish-ponds
have had by 4.5% higher fillet (F=0.387; P>0.05) but as
regards the relative fillet share in the cleaned fish carcass,
practically there has been no difference — 0.7% (F=0.096;
P>0.05). Consequently, the higher output of the fish from
the integrated fish-ponds has been formed by the higher
skin with the hypodermic fats. We should note, however,
that regardless of the more considerable integration effect
established (F=2.065) upon the relative fish carcass share
together with the skin and the hypodermic fats, the effect
has been unauthentic.

CONCLUSION

Under the conditions of this experiment, the two summer
old silver carp has grown very well, but there has
been no considerable difference between the separate
technological variants as regards the final fish live weight.
The integration has had a positive effect (F=4.182;
P<0.05) effect upon the slaughtering output, but this
effect has not been preserved as regards the relative fillet
share in the cleaned fish carcass (F=0.096; P>0.05).
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