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EVOLUTION OF SEASONAL VARIATION OF HEAT FLUXES
IN THE BALTIC SEA

V. F. Dubravin, G. E. Maslyankin
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Based on thélata of hydremeteorological fields presented in the Atlas [1], over
the period of 195P000, the present article presents an assessment of climatic heat
fluxes (monthly and annual mean VaWues) (W
carried out includig sensibley, latentQg, total Q, atmosphereisedQp;, and residual
Qg using methodology suggested by S.K.Gulev [2]. The contribution of each heat flux
(Qn, Qe, Qrr d Qp) to the totalQ has been calculated as well as the share of eaeh sub
basin for all types of the heat flux. Seasonal variations in the fluxes have been exam
ined. Harmonic analysis data revealed predominance of the annual wave in the seasonal
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trend. The minimum amplitudef the annual wave was marked @ (¢, = 11.3 W/n).
The amplitude increased up to 34.0 and 37.4 #WémQy andQg, while for Qg andQit
increased up to 59.7 and 63.8 \¥/im general, the maximum annual variation of fluxes
in the Baltic Sea wasbserved during cold halfear period, between Septemb&gj
and Decembei).

In order to identify causes of seasonal variation in heat fluxes over the Baltic
Sea, the following external factors (constraining forces) have been studied: a)
geocosmic fazes: tidegenerating potential of the sun and the moon?&n[3];
angul ar velocity of n{4hand bf parametedssof indegactibny r ot a
mechanism between the ocean and atmosphere: frequency of occurrence of
WangenheirrGierce atmosphagicirculation types (western W, eastern E, meridional
C) [5]. It has beenshown that Wangenhémerce circulation form indices W and E
may predict seasonal variation of heat fluges Qg, Q, QprandQg.

seasonal variation, heat fluxes (sensildbgent, total, atmospheric, residual),
types of atmosphermairculation
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trrvf2vou3
tiLkzd Ol dOhdBs cOffiiOcd tof B8 EL O dzj2d o
s OBfiIsC OL Odz' o j dzd yd ) ftdfjisdtimSjts o v dgW) sd3ERIeY o -
M@z’ dz | fHCdgve desal sdegdn. [ 1] i HBdz8 BB jzdz & A
Bl Phdzse o ddzlsj ¢ tcOdz Pdztds 518 jji R crsitH Ooufij j o(L Odsts |
R OB dzdy Mdzj H lgj dsdzO my lsets figkeO] B @RBIMEAGI 2 1s ) § dzts
s 0o dzw j @& (A7 0% Idss jd dzd (7t %OE R O dz! QzOW  H s dzw
n s HJ lsipYin Isde@ dzdzs 1 O dsIdIE 2d dedl 36 ® 7 %)1i{0dz@z0 d d3j dz!
MSCd2 L OdAlels (dldze) 15 dindz'Ols sy detsQete If jssdz@ j
BO tpEsiEs OS5 18I Is ddzd 54 %), ftd 1Itsd, ¢
ksC s Isjf dzO, dgp OB OIS dz@dzth)H Bifizts d - @ o s iyw
5B Misol)j@edlsd C £, Bd dzd BOdx dp@e | @D %h Boy HE@ d2 L Odzd o

vOBdzdy®jddzdj d ftcj 0ROz GE.L A dAGGjlded W)  sSlssC s
o 1 Odzls d 2 MEOdmh) wytistjdedz” § [ d 63D tizdgudg S Olgdz@ify® O [ 2]
Table 1. Mean and maximum valuesof heatfluxes (W/m] )n the Baltic Seafor the

period of 1951-2000,calculateconthebasis of the data from the Atlak]||

methodology suggested bylS.Gulev [2]

3#;:;3»—3»-;_
FRag@H NN

q
fn
q
A

43

)
"

dlsOIlsdmls MmOteOCIsjtedmMIsdSd fslstsCso
QH QE Q QPr QE
ditcg Hdzj g 17,6 57,6 75,2 34,8 40,4
[OCMd®kd 434 62,9 101,8 66,2 65,3
[ dzd Bz o3 1,9 50,7 55,5 30,8 17,4

v OB dzd. @ BZBOtc dzOW ¢ ts H2D00@W cLEERH OUPEBY 1dpts t€ s dzd YJ Mis o 5
e tsj @dgeRist) Y j tots 2% 1 dsj) f de® 1 (Olddls RCHiffisudy sty | 1§
HOdzdz' 5 OHdzO gl | | 2dzj o O [ 2]

Table 2. Total annualheattransportfor the period of 19512000 and amountof

heatabsorbedy the atmospher¢10'? W) in the Baltic Sea, calculated on the basis

of the data from thétlas [1], methodology suggested by S. K.Gulev [2]

1 dzsh OH
ticds|_Ljwcol Qe Q Qer Qe
(D] (%) | 101 (%) | 109 5[ (%) | 109 15| (%) | 104 Is| (%) | 109 ] (%)

igljzg.zguJ 93279 | 25,0 | 2,08 | 31,7| 502 | 234| 7,10 | 253 | 3,51 | 27,0 | 3,59 | 23,8

AddemS d3 o5110| 67 | 076| 11,6| 147 | 6,9 | 224 | 80 | 096 | 7.4 | 1,28 | 85
L Odzd o

tdxmeds3 19314 | 52 | 0,38 | 5,7 1,01 | 4,7 | 1,39 | 49 0,77 | 59 | 0,62 | 4,1
L Odzd o

g tsB Miso J
1 Odzlsd € ¢
1 Odzls d € ¢
9 YJ dztsg

ulsdztsh jdzgdJ Wwodetsets Isj f dp/Q &= S 8rils ts dizo ditstEfisk
Mz izk0WwdddQzz 0, 23, dMfsd Lz d3tse 517 QGEUEOME j cs?2 €
( hdg.OB dz. 1, 2) . ddzj Hise Ols j dz' dzts, Olsdi3tsmW j O
BsteMS sets Isj f dzO.

tJLEzdz IsOIsT COtciicdd uwWbE e o ORPzdzO O dzOH 1 O
or dzzsiH®Pr Mddz ftej HMB Oo dzg debs @B 9 fip jORzHA 85 Ist6 § SB

235030| 63,1 | 3,35| 51,0| 13,97 | 65,1| 17,32| 61,8 | 7,75 | 59,7 | 9,57 | 63,6

372735| 100 | 6,57 | 100 | 21,47 | 100 | 28,04| 100 | 12,99| 100 | 15,05| 100
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o' wWodzjdets ftoj sBZzZOHOdzd] ctHBoOot? eotdzdzr , ftedyd d
CEHBO B2 o BAZAB 660, 96) , dets d HdzW BSlsHjdz dzr 7 Bt
9C dZOH  jtoo ts52q O¢ Os,dfsblzd S YO dsj dz' h j 2 O®Rf dzdlskzH 53
Slsdzd yQ(Bfw 11,08 , ] GHE®eORB] dzdlszH O oL tOMEOjls Hs
QdQiHts 600664 UBHMiaz] dzj dzadj EOSC MdiEEKEOS o Ga&SH S
MtsjHdz] 8 Hdzv Bt ftodntsHdBfipls dgQ dBeb eze W dztfj o
Hi COpY (g dz. 3) .

v OB dzd ypPoOtBdgtsded yd MEdd fsMmistswdzdy § (Mejrnddd d
MjLbddesets AtsHO( IRIsdE sa Odelg f AP s5d 0GB jGGL O 1
cOMMyudIlsOdzdz" § B8 HOdzdzr d3 Ol dzOMO [ 1] d 3 ssHJE
Table 3. Harmoniccomponent§meanand maximumvalueg of seasaal variation of
heatfluxes (W/m?) in the Baltic Seafor the period of 1951i 2000, calculated on the
basis of the data fromhme Atlas [1], methodology suggested by S. K.Gulev [2]

| Ot d3ts dzd € d |
| (G 5 H tootrdZ Il (f 15 dzlz G tsoHtesclrd@0)

)

L o P P o o
rowod § | 2 | 3 | § e 2 Al A
= © @ = © ®
£ — 0w » — 0w
< =S
Qu 34,0 | 10.12] 0,860| 13,0| 0101(01.07)| 0,125 2,62 | 17,6

[ OC fd|114,1| 3112] 0,946| 43,6| 19.06(19.12)| 0,258 | 4,53 | 43,4
[ d dzd ds| 24,2 [ 0101]0,646| 4,19] 02.01(02.07)| 0,046 | 1,58 | 1,9
Qe 37,4 1610 | 0,956| 6,5 | 0802(08.08)] 0,029 | 572 | 57,6
[ ¢ md| 77,9 05.12] 0,970 | 19,6 | 0802(08.08)] 0,195 | 16,66 | 62,9
[ d dzd 5| 109 | 16.08] 0,564 22 | 2206(22.12)] 0,003 | 1,9 | 507
Q 63,8 | 11.11] 0,929 16,1| 1301(13.07)] 0,059 | 3,96 | 752
[ OC md| 43,6 | 21.12] 0,994 53,4| 1606(16.12)] 0,299 | 30,71 | 1018
[ ddzd 5| 7,6 | 06.09] 0,622 2,5 | 0901(09.07)] 0,001 | 1,44 | 14,8
Qpr 113 | 08.09| 0,21 | 11 |2301(23.07)] 0,009 | 1012 | 348
[ O¢ md|1161]23.09]0,%62| 35 | 2706(27.12)] 0,03 | 442 | 397
[ d dzd o] 12,7 | 21.08] 0,742 0,4 | 0801(08.07)] 0,000 | 2,82 | 30,1
Qe 59,7 | 21.11] 0,928] 15,0| 1201(12.07)| 0,059 | 3,97 | 43,8
[ O¢ fd|1161]28.12] 0,95 534 | 0506(05.12)| 0290 | 3921 | 65,3
[ dded | 351 | 09.09 0592 1,9 | 1001(1007)| 0,0 | 143 | 19,3

O dzOdzdL tMtcjHdzj dgdesets v jLm f jtcorn Holkzm odz
nHOEBOSCkjtedLEjlsMW Hobkdw RBOSHdBZBOBd d Ho kAW
Mse jtweh Ojls Hej foyld fwOedd d&f | f sdzze sdzdzr My
dsd dzd Bz BOBY o kDD niOwfo e dklif €Oo d dz dzr J ) W dze
oteOn jdzd § 1 4 d3dzd L @df e diivig figfiiw e ® g dslinfyls ) G c 2Mis O
odztseo ! L Od3j Hdzw j Isfyw i fifdztie Qs BEey@Ag)jls igiza @B & - S
Hiy ddeij CMse ydwlzdy yd¢oe Bb Guityslisé¢ B UDF S
o BSlsweiejio dffdgpdizd, 7 6) ; ETWIOEHRdidgEZz df-&gQ fzj d
d¥ dzj di3d dadeBlztstd Isav=s 6@, €9 ) Qff BFOS Hdfiglz O] d, Md dels™ Bt
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B dzd Bl ds B3Otels | q = @28 j0,(23) . vOCdd3 BSBEKOL 5d3, o
JozH jWHEDG] dzv s sfyw o fskdostOL) (lkOBd 4) .

v OB dzd YOO tedZzts dzd yJ MS dJ Lytdpseswvidzdzl fH Gngd 6 J ¢ sMd3d y
1 {ufdé (3] d kcdseow Me md)hisd deHa t6 @ftsip dzd
ydeCedzwydd Old3smW jter-2QW0 &€cd C) [5] LO 1951
Table4. Harmoniccomponent®f seasonaVariation of geo-cosmic forcespotential of
tide-generating force of the moon and the suAléth [ 317 ; earthapg] angul a
and atmospheric circulation indices (W, E and C)@s}the of period 19512000

| Otedisdzd € d

| (cBHtS9 O IN( GsHBBo OW 9
4 © R ©
o} Q o}
) OwOd §F | = @ g e o | AR A
- | © s | o © @
% — oL £ — v
< <

11 {wf 178 14.12| 0,025 | 111,8 | 28.03(28.09)| 0,972 | 0,16 3,0

n 42,7 | 03.08 | 0,556 | 37,2 | 22.01(22.07)| 0,416 | 1,17 | -229,3
w 25 | 0711 0,758 | 0,1 18.05(18.11) | 0,001 | 48,00 8,2
E
C

22 | 0505 0690 | 04 27.01(27.07)| 0,018 | 6,28 14,8
0,5 ] 0407] 0,201] 05 04.05(04.11)| 0,225 | 0,95 7,4

O dZOdzdL tWOMftcj HJ dzj dedV € Btetej dzvv yd iggde’ - Iz d
Yyjimedna fdd st IsjfdzO fsLotdwjls 13lsd34lsq
dzJ d313>| Is Mmdzzy d IsQn, Qf, @D el s stetsd3 |

d

1. 11 [ufd J
2O 1 Oodzsf§tpor rfsC 2 Is§ Mdztsis T mewiLd d3j:°
f Otc O d3j Is OO ddif, r )lsscd BEO gL Wodzj dgdzs?2 f sdzlzg

fjtedsHdydesmisd (9 Ibs osatjdBY COC wjiLm ftlssltse
o tsdzdzts 2 ) .

~—~
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YQ'J

21 6 OdzOdkzdL | Cttets] dzv ygds dafizs Es ® @dpd yef &v dsfi) %
gjLm 5 1 0O0dsdsj, bW HOSELdZOWs dE iV {os-dzse] diipt
L zOyjndedwd Q, 65060, 86) , SHdBOSCE CtteWikzdSydw or
f sdzlzo tsdzdz .

b dzOdzdL wWOMtejHJdzd dzdw CBtetej dzw ydtsdzder = Wk
ydeCbdv ydd Oldsmy j(taod M dEEqsOdze Isj § dzO

9" MtsC k¥ Mddzhtetsdzdzze (ddzd M) Eyjlstsds MHoa de O
YydeSizdvdqyddd E d f sisisC OBRT 916 04 (@G 7 (BA])(
- dzn tetszdzlzef € Eyjltsds fMHe deO) Is j Mdztsls iz
Yydetzddyddistss odd 0s,j4 diaf -0 5 8 DHW)( _
-ih jMisetseo Odzdd cGHso SWAdAHE d 5§ &§ GO gl d Is BY ¥
-fd dzn s dzdzts ) dE®©Wfs & R @ ff wigh 9 &fnded j BOSC Md ik
5 GBHBodJRBEUS HMZYI & . B Siydize &k d e O
10 &MU tedL 1Q(dgilm. edfm. O) _ _
-yjtejiLr 3 i M. fsmdzj dzOMmiskzy dzjsdech iz dgPL M d ¢
BOC ) dega®, U t6j L T4QedRUifte L 15Qedadpfl L 61 QM.
f sMCtsdz C W dif jithsls (f ) tgY Otcdzfp. B)
-udted L 2 i M. ftsdz]  dzO M st el eabdy@AHR@C ) d Bz ¢
Bz@ CcCBHESO SAHG®HJ Y tizfiiQedjdgjfy TQJRH .
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sOCdd SBBOL 5d5, d deH j T E oW fseddizj  ddsts cratiy i dilz
fejHdS Bt EE st &), Bid, GaoQ.
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(tc O My { s disi fighs 5 Y §2d5)) s o
Fig. Correlationfunctionsbetweemmeanseasonabariationin atmosphericirculation
indicesW (a) or E (b) for theperiod of 1951 2000 and heat fluxggalculated using
the data from sources [1,)5]
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-dd3i j BB Cs EZCOLOdd) dO MmikhjfMisetse Odzd
B4 N WH ddfld § slssCOB] Isj § dzO;

- fd den etsdzdzts ) dzOfls 2§ dzj dzd jWE dz@ipCRsfpd@Hsy o
BOS Md sz d3” o 6 QRG] s5H P MW o daff ALY Bz B3O
HEQw  Ud Bd 0 QdQJ & M. ilQ o3 M. N
ot Ud gL 3 e @) ds@WBhfrides iz &3O tsofscidsy S8 i) oHERHRYGS
Ud ted L T @egjtdny. L T Qe uilijtdy. L T Q@ Q@BJ M.
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VARIATIONS IN THE ACOUSTIC TARGET STRENGTH OF COMMON
KILKA (CLUPEONELLA CULTRIVENTRIS)

P. Zare S. V. Shibaev, S. M. Kasatkina, H. Fazli
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The objective of this study was to ingme knowledge about the acoustic target
strength (TS) ofcommon kilka Clupeonella cultriventris and to provide a target
strength model for this species based on some biological factors (length, weight,
percentage of maturing females, and the condition factor). Understanding the influence
of biological characteristics on the target strength of fish isortapt in obtaining
accurateacoustic assessments of fish biomass and abundenedu acoustic target
strength measurements of common kilka were collected during winter (February
March) 1997 in Iranian waters of Caspian Sea, using a calibBatehd EK500 eho
sounder with 38 kHz splitbeam transduceithe results of this study showed a rather
large variability in the mean TS estimates of common kilka (4.5 dB), despite a small
range in the mean fish length at the sampling sites (0.6 cm). This véyiabitarget
strength of individuals of the same length is attributable to factors other than size
because a significant correlation between the mean TS and the percentage of maturing
females was found. On the basis of analysis of the data on TS we dldanmeey TS
dependence for common Kilka. The TS model was estimated tbde¢ 1t 1, C
@ R for the conventional relationship between TS and length,4b8t ¢ 1t 1, C
T8t X & ¢ ® when the effect of percentage of maturing females (MF, %) was
included in theequation. These results will help improve the acoustic estimates of
common kilka abundance.

Clupeonella cultriventrisin situ target strengttbiological factors Caspian Sea
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INTRODUCTION

For many fisheries hydroacoustic applications, it is desirable to accurately
estimate the size of individual fish detected acoustically [1]. Acoustic suofeysrely
on a measure of total backscattering from the surveyed fish (echo integration [EI]) in
assessing fish populations. The target strength (TS) is the log10 value in decibels (dB)
of an individual backscattering cressctional area [2]. Absolutésh abundance can be
calculated from EI if TS is known. When interpreting results from an acoustic survey of
fish, it is important to recognize the stochastic nature of the TS [3] and its possible
dependence on many factors. It has been known that T8usnced significantly by
fish length, fish orientation, and acoustic frequency, feeding state and gonad
development, depth (for fish with swimbledder), fat content, and physical environment
[3-6]. Despite the importance of TS value in fisheries hydrodimssvery few
measurements on target strength have been made for three species kilka of the Caspian
Sea.

Common kilka Clupeonella cultriventrisy is a smalpelagic fish of
theherringfamily, Clupeidae It is found in theBlack Sea Caspia SeaandSea of
Azov and rivers of its basins. This fish, along with two other kilka species anchovy
kilka (Clupeonellagrimmi), and bigeye kilka Glupeonella grimn)i is considered an
important component in the Caspian ecosystem being the food source of fish especially
sturgeon species and Caspian seal [7] as well as a target for local fisheries. In the
Caspian Sea ecosystem, common kilka inhabits in the coastlnatindepth less than
70 m and its high density was observed in depths less than 50 m [8]. This euryhaline
species [9] spends a wintering period in southern Caspian and afterwards, mainly has a
northward spring migration for spawning [8].

The annual cates of common kilka increased from about 3075 t in 1995 to
13015 t in 1999, and then dropped to less than 5000 t in 2001. From 2002 onwards, the
relative catch of anchovy and baye kilka collapsed, and their levels reached to 1.8
and 1.2 %, respectivelyn 2009. However, the catch rate of the common kilka was
recorded as 24400 t in 2009 (comprising 97% of total catches) [10].

With decreasing of catches and changing of catch composition of three species
kilkka in the recent years, there is a demand fdnefigindependent data (acoustic
surveys) to support kilka abundance estimation and management. However, one of the
major problems regarding the estimadésacoustically derived abundance and biomass
is the knowledge of target strength (TS) of a targétgisecies in the study area. Atpre
sent, this problem remains unresolved for cldpspecies of the Caspian Sea.
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The purpose of the present study is to estimate the target strength for common
kilka using data obtained from the acoustic surveys carriednowinter 1997 and to
pay special attention to analyze variations in TS values in relation to fish biological
characteristics (length, weight, percentage of maturing females, and the condition
factor), and depth of the fish distribution.

MATERIALS AND METHODS

The data used in this study wemwseernmade on
trawler designed for trawdcoustic surveys. Data were collected during winter
(February March) season in 1997 in the Iranian waters of the Caspian Sea. During
survey, he expected areas were covered by a network of parallel (in deep waters) or
zigzag (in shallow waters) transects adapted to the topography.

The Simrad EK500 scientific echo sounder was run continuously during
surveys, so acoustic data were available fahdsawl station. The echosounder was
calibrated using a standard copper sphere at the start of survdy][1Relevant
instrument settings are listed in Table 1.

Table 1. Simrad EK500 echosounder parameters and settings for common kilka TS
measurements

s OB dzZd yo 1. JldOhBdzjsR € 'dSimrad BEKEBIOO H d&zv  dNSd3d teJ dzd 2
Cddzr €d tsB' C dgtso j dzdzets?

Echosounder parameter Value Unit
Frequency 38 kHz
Transducer model Simrad splitheam ES38B

Pulse duration 1.0 ms
Maximum power 2000 W
Bandwidth 3.8 kHz
Beamwidth - 3 dB power 7.2 degree
Absorption coefficient 4 dB km*
Angle sensitivity 21.9

Pulse interval autc-calibration S

TS threshold -70 dB

TS transducer gain 26.6 dB

SV transducer gain 26.9 dB

TS of sphere -33.6 dB
Alongship offset angle 0.15 degree
Athwardship offset angle -0.02 degree

Fish were collected by midwater trawl (stretcimesh size of 250 mm in the
forward sections and 8 mm in the codend) concumhttarget strength
measurements. The trawl was towed at a speed of abouh@% Hhe haul duration
varied from 3660 minutes, depending on the fish density. The trawl had a mouth height
of ~ 24 m during trawling.

A random sample of about 3 kg fish was taken from each trawl catch and sorted
to estimate the species composition. For common kilka, about 200 individuals caught
were sorted into 0-6m fork length groups, and the number of fish in eackchh&roup
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was cainted to calculate the mean length of the fish. Then, the mean weightcfor ea
length group was calculated.

In this study, the maturity stage for female fish was determined using the six
degree macroscopi c maturity. cdicudtedfrombs condi

0 — p mhn (1)

whereCFi s Ful t on & s Wthehaly weigha of the fighc(d), arfkd,
the fork length (cm).

For those trawl stations where the number otatch species contributed >15%
by number in catch or if fish length or TS values exhibited a bimodal distribution were
not used in this study.

In our study, fish fork lengthsF() were recorded. However, f@omparison
with other published TS results as a function of length, values of FL were converted to
total length TL) in centimeter, using the following regression:

YO m8tp p @ p TPO8 2

The regression between TS and fish length was etstihes the widely used

model:
43 ¢t i™g A h (3)

whereTL denotes the total length of the common kilka in centimeteanthe
interceptternrbwi t h t he sl ope term preset to A200.

Then, the general linear regression was utilized in an attempt to explain
variations in TS oto  using predictor variables: length, weight, percentage of maturing
females, condition factor, andpté of the fish distribution.

The mean TS for each sample was calculated from the equivalent linear values,
the acoustic backscattering cres® c t ip0im m?)( [6]. The results were then
reconverted into the logarithmic from (TS) with:

TS =10 logo( #J). 4)

RESULTS

The assumptions concerning dominance of only one species in each individual
catch stronghjlimited the number of data taken into further analySis78 collections,
only 3 were considered appropriate for TS estimation of common kilka. Table 2 shows
the basic statistics of the collections of material included in determining common Kilka
target strength. In this study, the mean lengths varied within vergwadimits, with
mean fork length ranging from 9.4 to 10 cm. The size distributions of common kilka in
the 3 samples suitable for TS analysis were unimodal. The state of maturity of the
common kilka was variable from immature to stage IV of maturity éntiinee samples.
However, the gonads of most fish were in maturity stag8s.2 The mean Ful't
condition factor for species was in the range 0-0829 (with a mean of 0.810 from
combined data).

The mean TS value of the common kilka ranffedh -43.7 to-48.2 dB (with a
mean 0f46.0 from combined data).

The relationship between TS and total length in the conventional form (Equation 2)
was estimated to be:

YY ¢cmé QYD RS (5)
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Table 2. Summary statistics of in situ target strength and the trawl catch data

v OB dzdyy®Os R dzOVY MiIsOIsd Mis d € i@situdo disiis GdzErpdis 5 ydz=edoO
. Collection | Mean C. cuk Mean
Sample| Date Time depth (m) length | triventris TS
(FL, cm)| (% numbers| (dB)
1 97/02/17| 13:5671 14:56 31 9.8 88 -A47.7
2 97/03/06 | 16:291 17:29 41 10 90 -48.2
3 97/08/06 | 20:5871 21:28 31 9.4 87 -43.7

Of all factors considered, only the percentage of mature females $igdify-
cant effect on TS ot and a decreasing trend of TScr with increasing the number
of maturing females was clearly demonstrated. This trend was illustrated by Figure 1,
where a shift of the mean TS @r towards lower TS o with increasing the number
of maturing femaless evident. The equations to describe the dependency are:
YY m8topd O T & b (6)
w TWebdO ¢a e 7)
The coefficientof determination @) of the regression was 0.99, i.e. 99 % of the
variation of the TS of anchovy can be explained by the effect of maturing females.
There was no significant linear relationship between TS and other variables in
common kilka (P>0.05). Hower, there was a negative trend between TS and length,
andbetween TS andieight. The negative effect of weight and length on TS could be
due to different percentages of mature females in samples. It is assumed that ovary
decreases swimbladder volume, wh@gave the less target strength.
The final TS model was obtained then substituting equation 7 into equation 2:
YY cméE QYuste 0 O ¢ B8 (8)

63 1 p,=-0.067 (% MF)- 64.1

TS =-0.060 (% MF) - 43.7
rj] = 0.9

-44 3 ry = 0.99 -64
-65 -
-45 -
3 2 66 -
~-46 - s
2 & 67
477 68 -
-48 - -69 -
'49 T T T T T T T T 1 -70 T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
MF (%) MF (%)
a) b)

Fig. The dependence of target strength (TS) (a) and the coeffiiefit)
on the percentage of females of anchovy kilka in the catch

tdf. 1 Oodimd BT’ ( @)Y dzf AW (tulsf | fastOy j dzls dats @ 15
fsHjtoy Oded™ MOBESS Bd " jedOL 52 Cdd €.
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DISCUSSION

Abundance indices based on the data of acoustic surveys are the most important
information to assess stock status and spatial distribution of fish. The accuracy of the
acoustical estimates depends on the knowledge of fish target strengthF€Wspt
tempts, however, have been made to assess the TS of three species Gilgi&ar(ella
spp) in the Caspian Sea.

The fitted TSto-length relationship for common kilka, in the standard form,
based onn situ TS measurements at 38 kHz in the south@aspian Sea from this
study suggested the valde of this species is 3.6 dB lower than that found duiing
situ TS measurements in a previous study with three observativig ¢ @ ¢ Q0
X &) [14]. We conclude that the difference betwéesi length relationships (in the
standard form) for common kilka can be partly attributed to differences in data
interpretation and methodology because the mean calculated in linear space is greater
than the mean calculated in logarithmic space or the wioithe TS distribution.

To our knowledge, there are no studies on the factors affecting target strength of
coomon kilka. Although the range of mean fish lengths for this study was low (9.4 to
10.0 cm), but we found that the TS can differ near for fishrgathie same values of the
mean length. The difference of the mean TS was 4.5 dB in our investigation, despite a
small range in the mean fish length (0.6 cm) at the sampling sites. A possible reason for
this rather large variability in TS of common kilkautt be due to different percentages
of maturing females in samples. It is evident from our data (Fig.) that the percentage of
maturing females has a significant effect on the accbsiikscattering from this
species. This indicated that the sexual dim@plthat exists between maturing females
and males [15] may affect the acoustic prorg
the maturing females of capelin (Mallotus villosus) tended to have lower normalised TS
(0 ) than spent females and maturimgles [16]. Ona reported that the decreasing of
~60% of swimbladder volume by gonad could reduce the target strength of the fish up
to ~5 dB [5]. The results of our own investigations confirm previous conclusion that
maturity stage, and sexual dimorphisrayniave important effects on swimbladder size,
shape, and ultimately, TS, which may partly explain the rather large spread in the TS
results for common kilka of nearly the same size.

CONCLUSION

Based on in situ TS measurements conducted from common(kBg), new
TSi length relationships are suggested. It was found that the target strength of common
kilka depends not only on the size of the fish, but also its biological state, and, above all,
on the sexual dimorphism (the percentage of mature femaleayofal and spatial
variability of this indicator can be a significant factor of uncertainty in the estimates of
indices of abundance and biomass obtained from acoustic surveys. This fact must be
taken into account when developing the methodology of ddliaction and processing
of acoustic surveys in the Caspian Sea. The use of equation (8) is likely to result in
improving common kilka biomass and abundance indices estimation.
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The article is concerned with the analysis of approaches to the environmental
monitoring of natural and artificial water bodies used in a technological cycle of nuclear
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power plants. It has been proved that there is no a single comprehensive approach in
conducting research. We proposed a structure for the unified program of environmental
monitoring of a water body intended to be used in the systems of water supply of
nuclear power plants prior to initial operation, using the example of the Baltic NPP. The
main areas in the implementation of supervisory works should be a preliminary survey
to determine the main components of the environment that require monitoring;
definition of the system of observable parameters; measurement of background values;
monitoring and modeling of the environmental situation; sitertn and longerm
forecasting, providing recommendations and elaboration of measures to minimize
negative impact. A status of the observed water body and exploration degree should
play a decisive role iformation of the program for complex observations. Thus, the
program for the Baltic NPP included additional ichthyological observations over:
dominant species that play an important role in this ecosystem; rare species, including
those listed in the Redd®k of the Russian Federation and the region; economically
valuable species used in commercial fisheries. The results obtained in this research are
used in the development of environmental actions and justification of engineering
designs aimed at minimidah of the impact of waste water of the Baltic NPP on the
biota of the Neman River at the stage of its design and construction.

NPP, environmental monitoring, natural background, natural and technogenic
system, cooling pond, a unified program of envirortalemonitoring of natural water
bodies, the Baltic NPP
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Fig. 1. Diagram of the natural and technogenic system
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body prior to the initial operation of NPP
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THE EFFECTS OF WATER SALINITY CHANGES ON CINa’AND GLUCOSE
IN THE BLOOD PLASMA OFSPARIDENTEX HASTA

O. Ya. Mezenova, S. Keshtkar, E. Romiani, M. Zarei
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The blood markers are widely used as good indicators for fixing internal changes
in the body of any living organism. In order to determine the responsgsaoidentex
hasta to hypersaline and oligohaline water, we studied short term and long term
exposureto different salinities. Obtained results suggest thatSaridentex hastes
capabl e of tolerating direct exposure to
mortalities. We studied the content ©f, Na  and Glucose in fish under experiment.
TheamantofCli n 548 samples at 12h and 24h was | o
the same ti mes. The content of sodium of
significantly lower than in the control group at 12h. The amount of Glucose at 12h had
significantdifer ence i n compar i s o(f<0.06). Buhthefelwasaam d 2 4 h
significant difference in the amount between plasmiaMei’, and Glucose samples of
the experimental groups at the end of the experinfdm.results indicate that although
changes in environmental salinity cause variation in the inner electrolyte of body of the
Sparidentex hastahese species have enormous power to restore electrolyte balance in
their own bodies to the normal situationeafa few days.

salinity, GlucoseChloride, Sodium, Sparidentex hasta
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INTRODUCTION

Salinity is one of the main constraints for agricultural productivity affectingpst
80 million hectares of arable lands worldwide (20% of arable and 50% of irrigated
lands) in the arid and coastal regio8alt stress is induced by a widmge of dissolved
salts, but NaCl is the most widespread one which explains the intensive investigations
carried out. To enhance understanding of the mechanisms of tolerance in high salinity
and low salinity conditions, several studies have been perfodueéag the last years,
worldwide. Qilinity of water resources is considered as a limiting factor to the
expansion of aquaculture and food industries, this limiting factor prevented lots of
people around the world from fresh marine foods, especialy irithésthat we know
how many marine products and their proteins, are essential for human health. This has
been a frequent reason for researchers to find new ways, instrument or species to inc
rease the accessibility for marine products, even in areaofamfrarine water. Mane
fishes are capable of maintaining constant internal ionic concentrations relative 1o exter
nal or environmental ionic concentrations and maintain homeostasis in a spegéc ran
[1, 2]. But this tolerance often is limited to diady level about the marine salinity.

In teleost fish, osmoregolation is the result of integrated activities of the gills,
kidneys and intestine8]. And fish exposed to changesosmolality in water, regulate
their body fluid osmolality by controllingon concentration and water content by
charging drinking rate and level of different hormones as well as maintaining
osmoregulatory surfaces [1, 4/IRCs (Mitochondria Rich Cell)are most important
cells in osmoregulation system of fishédsese cells ineleosts are round or ovoid and
are characteristically very different from normal epithelial cells. The MRCs are
equipped with many mitochondria and an extensive intracytoplasmic membranous
tubular system which is an expansion of their basolateral plasmmébnalee and is the
site of expression for the active transport enzym&KNaATPase showing their high
ability in active transport of ions. The apical surface of MR cells is exposed to the
ambient environment. Three types of stress indicators can be detected in fishes: release
of corticosteroid hormones (e.g. cortisol) into bloodiculation [5], changes in
hematological parameters [6], and the whole animal performance like growth and
survival rates [7]. Hormonal and blood parameters have frequently been used as
indicators of stress in fishes [8, 9]. The specific fish speciessthiged in this study is a
tropical one, which is more presented in Pe

MATERIALS AND METHODS

Fi sh and ac c |Spanteritex bastasp e rrieoqgdui riied f or t hi
obtained from the Imam Khomeini Mariculture Reska&tation located in the North thfe
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Persian Gulf in Southwest Iran (Khouzestan Province, Imam Khomeini Port) in March
2010. All the fish were one year of age, produced in 2009 at the same research station
and were maintained in 6000 L indoor tanks comitay filtered seawater treated with

UV. 180 fish specimens assigned for the present research were transferred to the
researcHab. The fish were randomly distributed in 12, 300L tanks (15 fish per tank).
Each of the acclimation tanks were filled with seeanaTo prevent pollution and
possible disease outbreaks in fish which might affect the histological and physiological
effects of salinity in this stage and during the experimental stage, in addition to filtration
and UV treatment, seawater was subjectedhiorination and dechlorination in 1500 L
reservoirs. Fishes were kept in these thanks two weeks to acclimatize to the
experi ment al conditions in the 300 L tanks
kg-1 H20) before exposing them to salinity variaioand thus reduce potentially
confounding effects of handling stress (such as increased cortisol levels) on
osmoregulation [10]JAll tanks were provided with aeration at a rate of 1000 mL-inin

so that least degree of physical stress was caused.

Salinity (to the nearest 0. ldispojvedp H (t o
oxygen concentrations (to the nearest 0.1 mt) ere monitored daily imcclimation
period and adaptation periaging a digital coductivity meter (Hach company model
Sension 5), portable digital pH meter (SUNTEX model TSI) and a digital oxygen meter
(DO 5510), respectively.

Fish were fed formulated diets in the form of pellets (protein 58%; fat 13%;
carbohydrate 10% fibre 5%; ash Y%t 2% body weight per day, two times a day at
9:00 to 9:30 h and 14:306:00 h. Pellets were cut inte74mm pieces and distributed in
the tanks. Uneaten pellets were siphoned out from the bottom of the tanks 1/2 h after
feeding to prevent water pollutid11l]. Ammonia levels in the water were reduced by a
50% water change every day [12]. A black shade cloth lid was used 1 m over the
experimental tanks to reduce the effect of sunlight.

Experimental periadAfter acclimation period, adaptation of fish undéudy to
different salinities was examined. To do this, the fish were subject to sudden changes in
salinities of 5, 20 and 60a. First the tanl
remained. The control tanks were then filled with seawater, whédeexperimental
tanks were filled i mmediately with water of
samples were used for each experimental group and also for the control group (total of
12 tanks). At each sampling timéh, 12h, 24h, 48h and severghd fourteenth day)
three or four animals were selected from each tafter anesthesia via-ghenoxy
et h a n odne nl blabd was taken from the caudal vein of each tagged fish using a
heparinized anl syringe [14]. Blood samples were stored in icd tmansferred to the
laboratory where plasma was separated by centrifugation at 7000 rpm during 7 minutes.
Samples were stored a8 0 AC f or | @Plsna Claoncehtratore svere
measured using ieselective electrodes (Electrolyte analyzer-92IE Caretium
Medical Instruments Co) and results were reported in mrhabbdium concentrations
were determined by flame photometry (PFP 7 Flame Photometer, Jenway Ltd., Essex,
England) output reported in mmotand content of plasma glucose was measured by
TechnicorRA-1000 using Spectrophotometric imed. The experiment was run for
1l4days.

Statistical Analysis: statistical analyses were performed W8N @QVA (One-Way
ANOVA) in SPSS.13 software and in casesighificant differences between tgeoups,
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the Duncan test were used to compare pairwise differences. Confidence level of 95%
(P<0.05)was accepted.

RESULTS

Based on measurements, amount of dissolved oxyggmnw@s maintained and
stabilized in the rangef 6 to 6.8 milligram per liter in all the tanks due to aeration flow
setting. The water pH was in the range of 8.39 to 7.81 during whole period.
Temperature of water along both periods was controlled in the range- i@y
heater network placed tanks.

To compare the changes in plasma electrolytes with corresponding changes in
different salinities, water samples were also measured by same methods. The trend of
changes irthlorideand sodium in different water salinities is shown in 1ig.

1200
Z 1000 /’
S 800
g
= 600
Q —¢— CI(mM)
§ 400 / na(mM)
S 200 —

O - T T T 1
S5ppt 20ppt 40ppt 60ppt
salinity

Fig. 1. Changes of Cand Na& in different water salinities
tdfp. 1. RrRLBJdzjded £IdiNEe | cPORMY BEHEEe 5ls Msdzi dz

Sparidentex hastavas capable of tolerating direct exposure to salinities from
5 to 60a wi tndrtalitieck. s howi ng

Changes othloride the amount of plasma@ i dndét show signi fica
among salinity groups at 6h after beginning experimental period, but at 12h the amount
of Crin experiment al group of 54 hawith si gni f |
control gr oup ( aRxE05)wrhaseh sigriifidait diflerences were
increased at 24h. There were no significant difference among other groups in these
times. The plasma Cés ampl es di dndét show significant d
on the second day by the end of teeperimentperiod. Separated study conducted on
each of the groups showed that, the amount oGl 5a group at 12h al
significantly lower than the concentration of this factor on the seventh and fourteenth
dayamd al so similar results were observed fo
trend was observed in experi meattbalRandr oup 6
24h were significantly higher than the average of that on the seventh and fourteenth
days (fig 2).
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Changes of Sodiunntergroup studiesre shown ascending trend of Neom
12h to 24h in experiment al group 60a and a
di fferent treatments and different times w
treaments did not show significant intergroup differences. The content of plashia Na

experi ment al group 5a was significantly | o\
| ower from 60a a nfk0.050 At R4h thé amguntoofiREn geolips o
5a and 20a were significantly | ower than e

significant differencesn comparison with control group). In the following days (from
day 2 to day 14) was ndbund anymoresignificant difference between Naanples

(fig. 3).
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Fig. 2. ahanges ofCI concentration in the blogolasma ofSparidentex hastaxposed
to different salinities during the experimental periods
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Fig. 3. shanges ofNa’" concentration in the blogalasma ofSparidentex hastaxposed
to different salinities during the experimental periods
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Changes of glucose: The content of glucose at 6 and 12 hours after applying the
new salinities did not show any significant differences between treatr{fess05)
But as intergroup difference, the amount of glucose at 12h had significant difference in
comparison with 6Pk0.05. rAd the 224tin level rof ghiGose of

experi ment al group 5a had significant di f f
(fig. 4). On t he seventh day i n addition t o C
experi ment al group 60a also was different

group. But after two weeks (on the fourteenth day), there was no significant difference
between treatmen{®<0.05).
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Fig. 4.ehanges of Glucoseoncentration in the blogalasma ofSparidentex hasta
exposed to different salinities during the experimental periods
tdfm. 4. RL®Bjdzjdedj MtsHjtoy OdedWw cdzs StsL T 9 {d
L Oo dMd dBshtsuitsdsd s j dz dztsfmisd + CMY j ted d3j dals

DISCUSSION

Fishes are very sensitive to modifications of the aquatic environment, and
variations of the physical and chemical characteristics of water affect their homeostatic
equilibrium and elicit behavioural and physiological responses [15], but it is shown by
the results of this study theébparidentex hastés able to tolerate direct exposure to
salinities ranging from 5 to 60a owi tShaout s
and 20a experiment al group at 12h and 2 4
concentratin of this factor on the seventh and fourteenth days, and similar results were
observed about Naat 12h plasma Nawas lower from control group) this trend is
showing the reflection of reduction in external ions, in the body's internal environment
of this fish.In other wordsthesesignificant changes in amount of plasma @hd Na
of fish transferred abruptly tbypoosmotic environmentsndicate that osmotic influx
and diffusional ion efflux occurred with consequent dilution of serum electrolytes or
redistribution of ions between plasma and tissue cells [16, 17].

The content of plasma Gif Sparidentex hastan exper i ment al grou
increased up to 24h and the maximum amount dfalo was observed at 24h. This
changes indicate that initidehydration occurred due to osmotic efflux of water ftbm
fish and diffusional ion influx of electrolytes from the hyperosmotic environfiént 8].
Actually in the early hours after the starting of the experiment still MR@s$ are most
important cls in osmoregulation system of fishes) are not enough ready toenakatial
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changes in their optional membrasgstem in order to resistant against these new
situations and thatdos why fishoés body star
begin to clange their membrane permeability. In fact, in such circumstances, MRCs are

trying to return their osmolality condition to the initial situation, so thay start to remove
unwanted ions from their body, or attract needed ions from the external environment

(fig. 5).

cr Na'

(A) i A SW FW
b o
0 A
0 i -

: Cr Na K0T

» | AC AMRC, PNA" MRC, +

' cuboidal cell B WRG, PNA™ MRG

mV [ +my K . @ '
OeOiaz®
blood
i “Na© K 9T ' blood

Koo e Ne K 2CH M Ma’ MCO,  COF W MNa’

Fig. 5.Working model for the mechanisms of NaCl secretion (A) and uptake (B) in
MitochondriaRich Cells of the teleost fish (MRC)
tdfp. 5. t0O0OBBYOW dBsHjdzd BjrOddL &3tse MmJj Ctoj yc
9 BIbrtsdHtcdw s Cdzj s8¢ CtMmMisdmisr 7 ter B

Although the content of Glucose is considered as one of the factors that may
reflect the osmoregulation situation, but this factor is very sensitive, and some other
factors may affect it, For example, level of some haematocrit parameters of snapper
decreasd following exposure to stress due to handling and confinement [19]. Stress
hormones such as cortisol and catecholamine can be responsible for promoting active
branchial extrusion of monovalent ions in marine species [20]. In our résséems
thatthe e reductions (at 24h in group 5a and or
results of an increase in transportation energy resources, to meet the increased metabolic
requirements of tissues involved in osmotic adjustmartonclusion, the results ofith
study suggest that successful adaptation to a wide range of salinitBgmiientex
hastais not accompanied by mortality and they are able to conform to sudden exposures
to hypoosmotic (5a) as well as to fgyper os mc
revealed that it took 7 to 14 days for this species to reach a constant condition in new
salinities. This study has demonstrated the abilityspéridentex hastéo adapt to a
diverse range of environmental salinities and hence it can be used abke nelodel
for osmoregulation in teleosts. It has proved by this studyspatidentex hastaan
withstand sever changes in salinity , and restore its normal initial conditions. so the
outputs of our study may lead to extend aquaculture infrastructuspsuadentex hasta
even in areas far from sea water, or in areas that the salinity of water is higher than
usual sea waters, therefore this study might be useful for increase fresh seafoods in
families food baskets [21].
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THE RESULTS OF PIKEPERCHSANDER LUCIOPERCA, L) CULTIVATION
IN THE RAS COMPLETE CYCLE CONDITIONS

D. S. Pyanov, A. B. Delmukhametov, EKhrustalyov

HOdzdets?2 tcOBfBsIs] fftoj HMIsOoadzj dzr tojL zdz' IsOIsr
GJdzgjtcOYyd?2 MEHOCO (Sander luciwpperca, L
(v 1) . T[cH AR tedy dezd AesHdIsj dzj 2, or teOh j dzgdzOW
Hd S ®©cto fddpddo v e M cdmMCEmMms d j dedet®¥ L d O3
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The article preents research results related to the cultivation of two generations
of pikeperch (Sander lucioperca, L) in the RAS. The parental generation was cultivated
from fertilized eggs of wild pikeperch and grown in conditions of artificial overwinter
ing, while te first generation (F1) was cultivated from fertilized eggs of broodstock and
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grown in stable temperature conditions. The research was carried out in the Kaliningrad
region, Russia.

The amount of degredays for 24 months for parental and F1 generaticgre w
12004 and 14693 respectively. It was noted that during the research period the fish of
parental generation had a gradual decrease in the growth rate. The mean value of growth
rate coefficient (by Kupinsky) faothanparent a
that for F1 generation (0.049NO0. O-Qedr) . At t
old fish was 435N3.9 g and 723RN31.4 g respé¢
the fish groups had an average weight of 836.3 g with some individuals vgeigbire
than 1000 g.

For fish cultivated in stable temperature conditions, the overall mean values of
food coefficientdid not exceed 1.3Nhile noting the progress that has been achieved in
this study, w calculated the potential body mass of pikeper@8(@Bafter 24 months
of cultivation under optimal conditions. This result shows a high growth potential of
pikeperch which means that cultivation of this species is reasonable.

pikeperch, two generations, RAS, degiegs, food coefficient, fish growth
maodel
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EFFECT OFVACCINATION AGAINST YERSINIA RUCKERDN OXIDATIVE
STRESS BIOMARKERS IN THE LIVER AND HEART OF RAINBOW TROUT
(ONCORHYNCHUS MYKISSALBAUM)

H.[ . Tkachenko, J. Grudniewska
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Yersiniosis (enteric red mouth disease) is a contagious bacterial disease caused
by Yersinia ruckerj which primarily affects salmonids. Oxidative stress biomarkers
have been used to clarify the effects of vaccination ag#ingtckerion liver and heart
function on the 61st day after immunization of fish. The level of lipid peroxidation in
the liver and heart of the vaccinated trout does not significantly differ from that in the
control. Vaccination caused a slight decrease of théhwtlie and ketonic derivatives
level in the heart and liver against the backdrop of a significant decrease of total
antioxidant activity in the cardiac tissue of the trout treated by the vaccine against
Y. ruckerion the 61st day after immunization. Thisgossibly a result of a lortgrm
adaptation to immunization. Studying the role of biochemical changes in the tissues of
vaccinated trout is important for understanding of the complex physiological changes
that occur after immunization as well as for imying aquaculture practices to
maximize tissue growth and preservation of health of vaccinated trout.

rainbow trout Oncorhynchus mykisgersinia ruckeri, immunization, oxidative
stress, liver, heart
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INTRODUCTION

Enteric redmouth disease (ERM) caused Ywgrsinia ruckeriis a serious
septicemic bacterial disease of salmonid fish species. Yersinia is a genus of Gram
negative, roeshaped, facultative anaerobes within the family Enterobacteeac
Yersinia comprises several pathogenic species, which cause diseases in humans and
other animals, including fish [1]. Infection may result in a septicaemic condition with
haemorrhages on the body surface and in the internal organs. signs of disease inc
exophthalmia and darkening of the skin, and subcutaneous hemorrhages in and around
the mouth and throat, which give the disease its common name. Petechial hemorrhages
may occur on the surfaces of the liver, pancreas, pyloric caeca, swim bladdetrand in
lateral muscles [1]. Despite the significance of the disease, very little information is
available on the pathogenesis, hampering the development of preventive measures to
efficiently combat this bacterial agent [2].

Histopathological examination shevgeneral septicaemia with inflammation in
most organs, and particularly kidney, spleen, liver, heart, gills and in areas with
petechial haemorrhage. Pathological changes in the gills, including hyperemia, oedema
and desquamation of the epithelial cellshe secondary lamellae have been described.
Focal areas of necrosis can be present in the spleen, kidney and liver. In the kidney,
degenerated renal tubules, glomerular nephritis and a marked increase in-melano
macrophages may be observed [1].

ERM was oneof the first fish diseases for which an effective commercial
vaccine was developed [3]. The vaccine utilizes monovalent, inactivated whole cell
suspensions of. ruckeriserotype O1 biotype 1, which can be administered to fish by
several routes, e.g. imms#on, injection and oral [1, 4]. A bivalent vaccine was
developed using formalin inactivated biotypes 1 and biotype &ickeristrains, and
provides good protection against the biotype 2 strains [1, 5]. Predictive indicators of
vaccine success includeonprotective/pathological response genes (cathelicidin, C
type lection and collagenase), vaceinduced protective genes (immunoglobulin heavy
chain, selenoprotein, 60S ribosomal protein L37 and unknown) and transcriptional
biosignature of predominantlyimmunerelevant genes including hepcidin,
immunoglobulin mu heavy chain, mylelin and lymphocyte protein [1].

The success of the vaccine has been reported to be variable under field
conditions, and often does not completely prevent disease outbreaksh&henel of
infection is high, as seen when fish are stressed [3]. Clearly, a greater understanding of
the fish response againgt ruckeriand during vaccination against Yersiniosis would
help improve this situation.

Therefore, exploring the effects of vaccination agaivistruckeri on health
condition of trout in general, and oxidative stress biomarkers in different tissues
specifically, would be valuable. The present study aims to clarify the effects of
vaccination gainstY. ruckerion liver and heart function, and the oxidative mechanism
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underlying those effects, by detecting relevant lipid peroxidation and protein oxidation
biomarkers, as well as total antioxidant activity in rainbow tr@utdorhynchus mykiss
Walbaum).

MATERIALS AND METHODS
Experimental animals. Clinically healthy rainbow trout with a mean body mass

of (107.9N3. 1) g wer e used i n t he experir
Department of Salmonid Research, Inland Fisheries Instieede thev i | | age t uk owc
(Pol and) . Experi ments were performed at a v

was 7.5. The dissolved oxygen level was about 12 ppm with additional oxygen supply
with a water flow of 25 L/min, and a photoperiod of 7 hours per dagfish were fed
with commercial pelleted dieAll enzymatic assays were carried outDepartment of
Zoology and Animal Physiology, Institute of Biology and Environmental Protection,
Pomer anian University (Sgupsk, Poland).

Experimental design. The fish wee divided into two groupst) control, II)
immunized by vaccine against ruckeri Fish wereheld in 256L square tanks (785
fish per tank) with the same conditionihe vaccine against Yersiniosis is a vaccine
containing an inactivated strain ¥f rudkeri. Vaccine contained threé. ruckeristrains
originated from rainbow trout cultured on the different farms, where fish exhibiting
clinical signs of Yersiniosis. The bacteria isolates belonged to O1 serotype and showed
some differences in their biocheral properties. Concentrated vaccine was closed in
the fish food, and three times at intervals of one day was administrated. One month after
immunization the liver and heart samples from rainbow trout were collected. The
vaccine was produced in DepartmertFish Diseases, National Veterinary Research
Institute (Pulawy, Poland). The fish were kept for 60 days after vaccination at a water
temperature 14.5N0.5AC and the pH 7.5. 1n ¢
control and 15 vaccinated trout werged at second month after immunization.

Sampling. The animals were quickly captured and killed on 61 days post
vaccination (n=15 in each group). Liver and heart were remioveitll. Tissue samples
were homogenized in iesold buffer (100 mM TriHCIl, pH 7.2) using a glass
homogenizer immersed in an ice water bath to a yield a 10% homogenate. Homogenates
were centrifuged at 3,000g for 15 min at 4.

collected and frozena2 0 AC unt i | an al werealeterminBd usimge i n c o
the method of Bradford (1976) with bovine serum albumin as a standard [6].
Absorbance was recorded at 595 nm. Al Il enzy

using a Specol 11 spectrophotometer (Carl Zeiss Jena, Germany) in @uplicat
enzymatic reactions were started by the addition of the tissue supernatant. The specific
assay conditions were as follows.

TBARS assay for lipid peroxidationLipid peroxidation levelwas determined
by quantifying the concentration oftBiobarbituric acid reactive substances (TBARS),
expressed as Omo | of mal ondi al dehyde ( MDA
Kamyshnikov (2004) [7]. The TBARS level was expressecnml MDA per mg
proteinty u s i n g mN™cii'as riolar extinction coefficient.

Carbonyl derivatives of oxidatively modified prote{@MP) assay The rate of
protein oxidative destruction was estimated from the reaction of the resultant carbonyl
derivatives of amino acid re@an with DNFH as described by Levine et al. (1990) [8]
and as modified by Dubinina et al. (1995) [9]. The carbonyl content was calculated from
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the absorbance measurement at 370 nm and 430 nm and an absorption coefficient
22,000 M'Em™. Carbonyl groups ere determined spectrophotometrically from the
difference in absorbance at 370 nm (aldehydic derivatives, 2MBnd 430 nm
(ketonic derivatives, OMRBy) and expressed in nmol per mg of tissue protein.

Total antioxidant capacity (TAC) assaylhe TAC levé in the sample was
estimated spectrophotometrically at 532 nm following the method with Tween 80
oxidation [10]. TACwas expressed in %.

Statistical analysisThe mean N S. E. M. values was
determine the significance of inter group difference. All variables were tested for
normal distribution using the Kolmogoré&mirnov and Lilliefors test (p>0.05). In
order to find significant diffences (significance level, p<0.05) between control and
vaccinated group®annWhitneyU testwas applied to the data [11]. Differences were
considered significant gi<0.05. In addition, the relationships between oxidative stress
biomarkers and biochemicgarameters of all individuals were evaluated using
Spearman's correlation analygMl. statistical analysis was performed by STATISTICA
10.0 software (StatSoft, Poland).

RESULTS
The level of lipid peroxidation in the liver and heart of trout treategtdngine
did not significantly differ from that in the control (Fig. 1).

TBARS

500
450 OUntreated group

400 BVaccineted group

350
300
250
200

150

nmol MDA-mg™* protein

100

50

Liver Heart

Fig. 1. The level of lipid peroxidation (nmol MDA per mg protein)
in the liver and heart of the trout treated by vaccine ag#instckeri
on the 61st day after immunization
Dataar e represented as mean
tdfm. 1. vtwsejdz (jtj Cdmdsets ¢ dmdzj
o fdyddd d fMmdtwHyj Wtsted dzd, d ditghcedfL d
dzO -6 1H j dz' fHtsmdzj 9 0O0CyddzOyd

Aldehydic and ketonic derivatives of oxidativelyodified proteins in the liver

and heart of the trout treated by vaccine agaWstruckerion the 61st day after
immunization are presented in Fig. 2.
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Fig. 2. Aldehydic and ketonic derivatives of oxidatively modified proteins in the |
and heart of the trout treated by vaccine againstickeri
on the 61st day after immunization
Data are represented m

as
tdm. 2. ¢dz Hjcdistedi oH A 5stzE g M
W szdo

o% o

BsHdWdydietseo Odzgdzr = BJ 289 9 Jy

9 OC yd dzts 2V. rifclesdz@ €6 1H j dz2@ f sfdzj o OF

The content of aldehydic derivatives of oxidatively modified proteins in the liver
and heart was nesignificantly decreased in the group vaccinated againstickeriat
second month compared to unhandled group (Fig. 2). Vaccination caused a non
significant decrease the aldehydic and ketonic derivatives level in the heart by 36% and
29% (p>0.05) compared to control (Fig. 2). The aldehydic and ketonic derivatives of
OMB in hepatic tissue of fish treated by vaccine againstickerion the 61st day after
immunization was nosignificant lower (by 11% and 6.4%, p>0.05, respectively)
compared to unhandled control (Fig. 2).

Significant decrease of TAC level (by 26%, p=0.010) in the cardiac tissue of
trout treated by vaccine againstruckerion the 61st day &r immunization was found

(Fig. 3).
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TAC OUntreated group
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Liver Heart

Fig. 3. Total antioxidant capacity (TAC, %) in the liver and heart of the trout tre
by vaccine against. ruckerion the 61st day after immunization.
Data are represented as me
" the significant diffeence was shown as p<0.05 when compared unhandled gr
and vaccinated group values on the 61st day after immunization
tdfmp. 3. [BhMOW OdasdtSCdMmdzdIlsj dz' dzOw O
d d3d3lz dzd L d tcts 9 Odzdzts 2 Y.guCkerngiaDozd 2LH §f dz'ts Is i s@yyix]
dlsOlsdmMisdui M¢d HtsMisse jteder | dL d&3j dzj «
Codzlstesdz dzgts?2 cGctebkzf f s?2 tr B Gtelztj 2
i tc s l¥duekeridzO -26 1H j dz@ § smdzy 9 0OC yd:

Several correlations between checked parameters were found (Fig. 4). Hepatic
TBARS level correlated positively with aldehydic (r=0.8%%;0.000) and ketonic
derivatives of oxidatively modified proteins (r=0.7@80.015) (Fig. 4).

TBARS:OMP 370: y=8.14 + 0.059*x; r=0.876; p = 0.000; r 2=0.768
TBARS:OMP ,30: y =-1.826 +0.113*; r=0.708; p = 0.015; r 2=20.502
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Fig. 4. Correlations between TBARS, aldehydic and ketonic derivatives of
oxidatively modified proteins content in the hepatic tissue of the trout treate

by vaccine against. ruckerion the 61st day after immunization
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DISCUSSION

In the present study, vaccination against ruckeri showed a significant
association with decreased carbonyl derivatives of oxidatively modified proteins as
biomarkers of protein damage in the liver and heart of trout (Fig. 2). Theigificant
decreasd levels of lipid peroxidation and protein oxidation established on the 61st day
after immunization (Fig. 1) might be a result of adaptation to immune activation caused
by vaccination again¥. ruckeri

Many studies contribute to our understanding oivhibe innate and adaptive
immune systems in rainbow trout respond to both primary infection (first infection) and
re-infection (secondary infection). Studies were based on mMRNA expression, which may
not always accurately reflect protein expression andhkimical changes [12]. Nen
specific and specific immune responses of fish againstuckeri strains have been
studied extensively [1]. Both “@ntigen and formalinactivated Y. ruckeri cells
induced an immune response in rainbow trout, producing pedk lefvantibody in the
spleen on 14th day post exposure and overall maximum titer on 28th day post exposure
[1, 13, 14]. Afonso et al. (1998) showed that phagocytic cells, such as neutrophils and
macrophages, are an important part of the fish host immuse&nsy and an
inflammatory response t®. ruckerihas been observed in the body cavity of rainbow
trout. WhenY. ruckeri was injected into resting peritoneal cavities, bacteria were
ingested by the resident macrophages. When the bacteria were injectedvitits
with high numbers of neutrophils, more neutrophils than macrophages contained
bacteria. Results show that the macrophages are the resident phagocytes of the
peritoneal cavity of trout, while neutrophils are present in that body cavity in sigrifica
numbers only in situations of inflammation and only as long as the inflammation
persists [15]. Gene expression levels of CXCd, cytokine, chemokine, interleukin, cell
receptor, immunoglobulin, SCOS and CISH genes have been measured in rainbow trout
in response toY. ruckeri biotype 1 strains and/. ruckeri biotype 2 strains [1].
Production of specific antibodies agaiiystruckerias well as serum amyloid A, which
belongs to a highly conserved group of apolipoproteins, are considered to be an
important imate immune molecule in rainbow trout during the coursé .ofuckeri
infection [1, 16, 17].

Response of oxidative stress biomarkers in different tissues of fish is dependent
of immune system activation and reactive oxygen species (ROS) generation due to
respiratory burst in response to microbe recognition induced by vaccination. Paiva and
Bozza (2014) described the mechanisms by which ROS directly kill microbes or
interfere with the immune response, the role of ROS in pathogenic viral, bacterial, and
protazoan infections. Phagocytes recognize microbes through many molecular patterns
displayed by them and try to engulf them. Once a microbe is phagocytosed, the nature
of the molecules recognized on microbe's surface dictates the treatment enacted within
the hagosome. Respiratory burst, a process by which NADPH oxidase generates ROS
in response to microbe recognition, is a possible outcome of this process and helps to
get rid of many microbes [18].

In our study, vaccination again¥t. ruckeri results in metaldix plasticity
predominantly in the liver. We found decrease of aldehydic and ketonic derivatives of
oxidatively modified proteins level and lipid peroxidation in the liver during the second
month after immunization again¥t ruckeriwhile significant chages occurred in the
cardiac tissue for total antioxidant capacity (decrease by 26%, p=0.010, compared to

65

41,



1 Okydzr 2 yEtedzkOdz ¢rRLO jMIsdw sqpuvve,

control). Changes in markers of protein oxidation and correlations between carbonyl
contents and lipid peroxidation biomarker suggest that oxidatigessbiomarkers may
contribute to metabolic state in the liver and heart of trout vaccinated agamskeri

We did not find any changes in the hepatic and cardiac tissue after 60 days of
immunization. This is probably a result of letegm adaptatiorto immunization.
Understanding the role of biochemical changes in the tissues of vaccinated trout has
important implications for understanding of the complex physiological changes that
occur in immunization as well as for improving aquaculture practicesid@ximize
tissues growth and health of vaccinated trout.

This work was supported by grant of the Pomeranian University for Young
Scientists
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LOSS OF MASS AND ENERGY AMONG WINTERINGINGERLINGS OF
DIFFERENT CARP BREEDS

V. V. Shumak
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In fish breeding it is necessary to study physiological processes in its bodies
during hibernation period. The investigations were carried out at the selection and
breeding sector (SBS) "Izobelino", Minsk region.

We were the first who described the process of aunst accumulation or
decrease by calculating the appropriate coefficients. We took biochemical research data
on the fish body structure when planting in winter and spring fish catch for the values
under study. The period of study was 180 days, sinfeOtfober till 10th April under
detailed elaboration of test items up to twefayr hours.
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The zero point was indicator values of the fish planted for winter. Accumulation
coefficient of more than 1 (for instance, moisture coefficient), showed that ther® was
certain daily average percentage of fish growth. In other words, we observed the
principle of compound interest which is reflected in accumulation of interests on the
sum of the values and previously accumulated interest.

Decreasing coefficient which wabelow 1 denoted that fish were losing, for
example, dry substance, proteins and lipids during wintering and had a certain daily
average percentage of loss of the studied values.

Energy losses comparable to the standard data were observed among
Lakhvenskiy carp during the period of hibernation in the ponds, and they were about
24%, or 330350 kcal/kg. The losses of lipids energy (to 40%) and the losses of protein
energy (about 4%Jformed the basis of metabolism in winter. The total value of
expenses reflects energy losses, which are about 500 kcal/kg for Cherepetskiy carp
(about of 36%) which is two times more than energy losses of three prim Izobelinskiy
carp (17%).
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POSSIBILITIESRESURSOSBEREZHENIYA
UNDER MEHANOTERMICHESKOY PROCESSING NUT

G. V. Alexeev, I. I. Usmanov, M. Khripankova
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At present products fromut and peanuts use high popularity beside populations
of the many countries and as product of the feeding in cheese and roasted type, and as
food raw material, used in industrial scale. Due to its valuable quality kernel nut and
peanuts and products, gatthem, are broadly used in production icecream and pastries.
Thereby using the modern equipment for termo of the processing nut is actual.
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Within the framework of decision of this problem are stated particularities to realization
of the process resoupsocessing nut, as ingrediemt carrying in products of the feeding
important food material. The Broughted considerations theoretically motivating
possibility and need of the joining of the pulverizing and termo in one process. The
Considered defect existingchnology termo processing nut. For searching for of the
reasonable compromise between energy spent on termo pulverizing (the power of the
mill) is designed new device. The Problem of engineering designed device when
pulverizing nut is increasing to @ffency of the pulverizing the product, increasing to
capacity and reduction comsumed as energy, so and raw materials resource that is
provided her constructive particularity and optimization parameter. Proposed new
technical decision, provides increasity capacity, resours and improvement ready
product quality. Efficiency proposed device is reached for count of the building to
designs on base of the accomodation of the mechanism of the pulverizing in heated
body with possibility his(its) vertical disgtament. The Enumerated advantage of the
mechanism in contrast with traditional device. Izobrazhena scheme of the experimental
installation, happens to the description of her work. The main scientific problems are
Worded for making the methods calculatiadustrial device.

termomehanicheskaya processing, nuts, resource technolggieding mecha
nism, experienced installation, preliminary experimental data, prospects of thisiahdise
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Fig. 1. Device for pulverizing nut
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STUDY OF ANTIOXIDANT PROPERTIES OF COFFEE SUBSTITUTE FROM
LOCAL RAW MATERIAL OF VEGETABLE ORIGIN - JERUSALEM ARTICHOKE

L. S.BaydalinovaV. A. Melnikova
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The wor disdacnatnstéi oaxnd ¢free radical sé have
human life. They can often be found in magazines, on web sites about healthy lifestyles,
on packages of cosmetics, vitamins and other. Antioxidastgstances that inhibit
oxidation, any of ta numerous chemical substances including natural products of
organism and the nutrients coming from the diet which may neutralize oxidizing action
of free radicals and other substances. In other words, these are substances that bring
undeniable benefits fadhuman health. These bioactive elements are present in certain
foods. They protect cells from oxidation which damage them and may cause health
problems. The negative effects of a low antioxidant status are often associated with
aging and, consequently, rdeovascular diseases and cancer. The article deals with
antioxidant properties of the coffee substitute developed at the Department of Food
biotechnology of Kaliningrad State Technical Universityerusalem artichoke
(Hel i 8nthus tuber as a bagal védgetable taw enateriat forotkee n
production of the coffee substitute. Obtained results are compared with the experimental
samples of natural roasted coffee beans of the brand Exklusiv Kaffee JJ Darboven and
natural insoluble chicory. Also, for m® complete information, publications of
domestic longerm study of antioxidant activity of various drinks and extracts are
presented. Research has been performed using standard and specialized analytical
methods. Our study showed that, in terms of antidxa n t activity, cBie
substitute does not yield to berry, vegetable and fruit juaoekit can be included in the
human diet for its useful biologically active substances.

jerusalem artichoke, coffee substitute, natural roasted coffee, chicory,
antioxidants, polyphenols, vitamin C
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L dzOy4d dzd v dzd H dzw sBOL Yytso ZOlsztcOdz! dgse 85 C t5W,
fMsH jtoy Odzedj BN j2 Ok ktdcnizcyg efetOl jyj Exdk | usi v Ka
JJ. Darboven. | dzOlskztcOdz! detsds S tsWj L dzOydls pdziodats o3 c
1 CMstcOCIlsj. vYists Be®Q,j dsiyy @O flstdsXCAs deo dzf j o j M j M
ftcj HmsOo dzj dz¥ tcOMbostedd B WsttdORd G JClsddsts
pjhjMmMso® ojf! BO ftdjLd HE¥ tcOdkdL kO, IO
tcOL dzd ydz' n stsC mdyde T d.1C Gl s slsOC §f d w9 dzw j
Mo dHj Sgdizdfigldzds ¢ o ud MS d &O L HeOmp issEstOMAgE d2d s NGO ¢
C s Sdedsie@® o scts § dls Oded v .
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I sdzt 82 9Cd&ZOH 9o dLbEkyjddy otfttsmMO Odzdsd S
slsj ud Miso jdede" § Euyjde 4 c. R.3 fMedfdzjdijdiz’ @ Odege"
MzBzBOdzsd3 MsH ey Odedd HtedtesHdzr = Odzlsd ts¢ fd H Odzls

v OB zd yyPRBEKOtcdesj] MBH ey Oded] OdelsdtsS MdHOdzlsse o
2O dIsC Or d f dh (jnds OkzHWemjiste W, C @il ¢

Table 3. Total content oindioxidants in the most popular beverages and food (standard
- quercetine), mg/{p]

1 Odd3j deso Odedj] JtosHEZC|utsH jtoy Odzed J

yjtedzgr 2 yO2 40-100
s 0O Ots 4,05,0
StOMmdzr § o ddzO 2,02,5
1 Jdz i o ddzO 0,30,5
1 Qdzr L O3’ 0,4-3,0
[ JH 0,221,1
4ts5Cd WGEBH:

Y dzOV M3ttt H  dzO 7,65
YJ edzOw o dh dgv 5,72
BBWigr h dzd ¢ 5,70
YJ tedzd € O 2,91
Cdz¢ €9 O 2,70
30 dzd dzO 1,71
e8Cd wotsh j2:

me i € dzO 2,17

fjtjy MEOHGCJ2 CtcOMmd 1,88
COfkmsO B j &S YO dedz0| 0,69

s B0l 0,64
©j HqMm 0,62
Ctejdd MJjodz HYtoj W 0,15

¢ d WitkClIlstso :
wpdzsCd (9 L Os dMmd dits 0,640,18

Gtoclzh O 0,50
YJ edzts mdzd o 0,40
OBtedC 5 0,14
fJtwmd¢ 0,12
B OdzOdz 0,07

lteddsy yoOdedd : [ dzd MmtsH ] gy @dathy jdiSTds d B G il Oas dz® Y O J
Odzs  sCMdHOdS zOY 0OSIsdo dzsfyls: ¢ OL G dedets dzt§iE0 dz@\Pjo dizP
Cojtoyyd Isd dzO.

56 dzZOMdzts toj L zZdz sOIsOd3 d3detndstOddztsis ddgiatifis ts g f) iy dzj
MoH PEPjzIsd sE MdHOdzIsse & MsC On, RisHEPA Listdts@B, s Ishdis h
dzr 2 de@uogglj dzd Is jeBretolaBltsiiflszf Oj s 1 Isdd3 MBSO s MESH,
MgOdzlsseo, Eydlsr o Ozt 8 j tizy j fees b Issd3 yd mdzj
dLB " ¢ O SCtfistsl g rramDshtsefizdztinte W y d d30 dizastfisdsls Y tedsdziz f sy W
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~nBtesh dd3 HEYf Sdzdzj dzd J d@3 € tc Oy d tsdiids ez’ (dzr &% HijCRR O
fsdzdy j dedz" 5 OczZlsds5SC dHOdzlsdzr a3 fls Ols z i ts 3.

10s/OY[1RI

O dzls 5C M ARISTsH d B yj dzse j yj MS Bz e Odd L
LHBtese ! v  dJdi@gzdzdIlsjIs©O, MmdedyJj dedv tdmMeé O Mmj te |
ydrded. 10 tshmdse Odedd f§tj HMIsOo dzj dzdz" = H Odzdz" -
o C dzOH J tcOL tcOB t5ls Odzdzts ¢ ts BieoleY | 2 dztsdzB 58 @O Is§€ O
tOMmh dtej dzdj OMfMtstelsd®B) dzsO LHuttse' 7 fesHEZSSEs
OCIsdo detsfls’ ¥ .

[Mdetsea T o OW fiy! ZO tjLbkzd sOkOR dhimdiHBse Odzed W
YOdedd dqdeedzd 2O o Ctsdzdyjfmsej 30,8 % (2,156 ¢
cBietoleé ictpfeEtsd3j dzH 59 Ols! Hdzv EZf tslstcjBdzj dedw dzj Is
Hd OB jlildtjdf ©, des d dzdyoOod M Htsdedy j dzde" &3 Odals d €
fj tHipdgtlr H d Mists?2 cdif jtolstsdad § 2 .

gl RrRe[s Rul [[?27[)1dr13mMm JRUurtdbvsuLf1 3IM RHBUJY

lLuv8Ojo, . d. nOuc@kdsddciddnyIsdf@WO Odzls fs8C MdH O
sd twOMmlsdlsjdz dzr = { CMstcOCIsso / ¢ . o . visC O ¢
fjtojtcOBSISEC O TMRPAET - 59 dn." 189.6' .

2.MOMOdese, 1. 1. [ jlktsH" diMMmdzj Hise OdzedW Odals ¢
[ . t "B 0O, ygoe0ol/J/ [ Gdpdddw tOMfRAE|) 8 detse s M' t
g . -76.3

3,[ J dzdzd C s, 1 l . dwBHJjt) Oddj W4 detsdz' dz'

fr]dz

dzr n OfMmlisj dzd v A JISISOdZCfILJfr]QBGB mMoH O |/ | 1.

. : d4Cter fdds [/ /2R LOK jOmISdiyd dt Mﬂrﬁzcﬁ?fn%;tz B d
20137 " 514 . -559.1

4. Marinova G., Batchvarov V. Evaluation of the methods for determination of
the free radical scavenging activity by DPPH. Bulgariburnal of Agricultural
Science 2011V.17 (1),pp.11-24.
5.¢ch d de, o . C . 1 sar 2 ftoedBtste Hdzw sftcjHJ

Oleq’adztSfr]lsq’ fdhjornan ftosHECIsBe, Bdtdzsedyd Mm< d-
dzj C Otcfmise jdadzr 7 1 CMistcOC Istsol tdd A d IS¢ =ed Ists BPIs d L.

200417 11w . -48.5

6.ch ddz, . R .dzlepdzlsfdtestEidgfor OB sdzj L dzj 2 / (. R.
1. R. YJjdzskmtso @ 2007.1 "m dldagd. v -2d.4 5 d L dz' .

7.2 j9ytse , o . o . l sdzd S s sdzj dalsdz § S tsW j 2 dz
ZOL dzOyjdedwy [/ ¢. ¢. zjeytse, . 0. ,[fr]lstsd(ils o O
OdzS saisdr, MERILLT "oddidzts. 13H
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4. 1. JOo¢Mmddse O, l. 1. J1B86HOMss, [. I :

TECHNOLOGY OF FEED ADDITIVE FROM SEA STARS ON THE BASIS
OF ENZYMATIC HYDROLYSIS

S. N. Maksimova, V. DBogdanov, E. V. Shadrina, E. M. Panchishina

{Isd ud mMilse j dzdzts § Ndotsldztsotsuimisots d fIlsdyd © BH
fslstej Bdetsls! o fodzdsyjdde = (SteBsor' n ftesHEZC IS
Bdsdztceduyuj mMédrn tojMmMkztemMtse, -~ OwOCIsjtodElzsLlOnw or |
Myl dOdzdydw o dedr ftsdzdesyj deder 7 Bj zZC s, dzd
N dtedz m Cdmdzsis, B3d dzj e Odz dz" n oJhifmlse d H to L
CiRf sdgj dzlstseo. 1 tslsj dzydOdzy dz@ @3 dMmlssydzd S sz IsOC d -
Bdtsdzsedyud MSd yJ dedz' It ¢ svcalglgoy IEMWY tedssitzf§C J L o J
tcOMf esMistcOdzj dzdzr | © OCoObBtedwrn, o Issd3 ydmdzj
9" Oh do Oded & BsteMEsets GBSO dd Istcj f Odzc O.
tcOL d3j3Odgtitseo r 2 d ~"dddyd MSd?2 MsmMisOar dzOd B ts dz ]

BsfteC d» LOJLH, orf dzsodzj dgdz' » ©® BEnrlsy uwjojtodats?
C tc Bvasteriasedn osonPat i i a pectinifera. 10 thdse O
ftsHIse jtey H] dzgO yJj dzj MstsBteOL detsls! dMf sdz' L ts9 Odad v
ftetsdgr h dzj dzdets? s jj € as@stE Y d Castocdzso ' » ftosHEZGC Isso .

RMisdz L s9aOdedj CGdHEsdZdLO © IIjrndtsdzsedd ¢t
fslstcjBdlsjdz¢ ftsdzEydls! dkOkjd dj ojhjMmlseaO ¢
Zzzyj dzdv Cctedicots? HBBOoCd dL dkstemMSda Loy
j e d @ 2 Mftsmtse cdHtesdzdL O, Colsster-2 L9

fMsH j oy O ¥ BB dgj teOdz! dz" j o jh j mdse©O d B
& odHj. CCMifjteddj debOd dzs ks Odztse dzj dzts,
B dZsOlsdo dzgsets G dHtetsdzdL O Weodzw Isfyw : Ctsdzyd
Istsmizs Isiqodzdsdz % 3(R0, 4 1 [/ ¢ M ety jiREaetsH sdzy d
L Oo dfnd Btsfls d s teo dfvH) t5 o tdsej By iciiEoted® f totsy j My
10 tfdss Witk dsOsdodsects cdHtesddL O tOL
ddzj cOdz! dets?2 Ctstodisots?2 HBBOOCd, Cwlststolzs sy dat
tOydesdzy filsdy.

BsteMSdy LojLHT, binmndodtsecdw, W jistdgisdOOIlsd o c
HSBOOCO, Bdtdtsedy MSOw yj dedetsfyls
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The domestic animal and poultry husbandry constantly requires complete feed
products. Feed derived from water biological resources is characterized by high
biological value due to complete proteins, lipids, andnmls, norsaturated fatty acids,
mineral substances and other biologically active components. A potential sourcesaflsuch
stances and, therefore, raw material for biologically valuable feed products are sea stars,
widespread in water areas includingasterritories where scallop and trepang are
cultivated. Dimensional and weight and chemical composition of the largest species of
the sea stars Evasterias echinosoma and Patiria pectinifera caught in the Northern bay of
theHasansky region of the Primoryerritory are experimentally defined. According to
the obtained data, rationale for the use of these biological objects for industrial
processing in technology of feed products is confirmed.

The technology of feed products on the basis of hydrolysigsléoconsumer to
receive nutrients in a more available form. For the purpose of receiving feed additive
from sea stars, the fermentative method of hydrolysis is studied and theoretically sub
stantiated, which allows receiving a feed additive containingeral substances and
protein fraction in a highly digestible form. It is deduced from the experiments that ra
tional parameters of enzymatic hydrolysis are the following: concentration of a
fermentive preparation Protosubtilin G3ki9,5 % (0, 4 PE/g ofaw materials); process
timei 2-6 h (depending on specific structure of raw materials); process tempgé

On the basis of enzymatic hydrolysis, the technology of protein and mineral feed
additive has been developed, which can be recommenddifaf birds.

sea stars, technology, fermentative method, hydrolysis, feed additive, biological

value
Flrrroure

t OLodIsd J YdJotslsdzseo sHMIse O d flsdyd o sHMmIse C
tsBdMYJujddj dOMmjdjddy MbsteOd «&YMsd d tOL dts
fdlsodYy yj mMlse j dzdzetsets ftesdL o sHMiIse O, ot d3dzsG s5d
slstcOfMdzd f sdzdetsy g dede” d3d S sted@zOBBd. 1 dzOflsswh j
Ndotslsd »~ (o Istsd3 udfdzy fGbdyr) "desits §dd
tcjekzdzdteso Ols BOMMse r j, tc Oy IDsejrdgd B d & Gty g Wig d
sBi jCIstse . vO0Cd) HBBOOSCd ddddéls Bty HJ dzj dzdzlz ¥
M ortOyjdedzr &3 Hj2Msoadjd3 BHdsets ddzd dzj ME s5dz
ojhjMmlse, BjkEte, ddJdfdHBe, {tdzdmMOrOtcdHBe [ 1]

ststc;dysafj ftosHEZCIST dL o toHnds'or L BOJHS d3OE dsy jo i
fmls 9 twOydtsdzgy Mjdz MECBRaBLW2Mlse jdedzr = Y dotsls
dztsadzsdz. Slsa tsSHT ftcd sBtOBBISS | o SHdz" ~ B dt
ssydzed S sd3 dzgj L OBj ded 3" = f dlsOlsjdz dzg" = o jh JjMmlse
CGitszMmMo Y pdflsiodydac’, , dsddzj wOdz! dz § d Hwkzedj B
h i mlse O. lted 1Issd3  sdhdd misasygdds sod HifsE Is Ofgadt
dedzsedui mMcd OCIdoedzr » ojhjiMmlse, ftHSd Ojls

1 Blsj dzyd Odz! dg' o3 fnftsJJd3 HdzZ?w ftesdL oeatHMIso O 1
BsElz weodwliss myw d313t;afr]§2ch L9 J r [ 3] . vMilsOdzts o
MOMOdZNS se s ©02 sdz0 1 tod iists Ets CtOW, GCHJ
tcOL 9 J HJ ded 8 BstemMisets Gtel B J O AgJtfuv 1Y [ c¢r
ftoj HMIsOo dzj dz@ o GMdztse desdz M ddfj @ldzcf 8 ffvd3d G tayij B e R
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(Patiria pectiniferg 1 9 OMlis j tc evastefiaseddtinos®@Wp , ( Hd MistsdzOMis j to
w i s dzfripisolasterfanipon OfMmls j tc qAsterigsamgomadgb o Is ©  (

l1ijtwcodydzOvY o' Bt O BsteMSdmn LojLH © BEAl|
fsCOLOdBdBBEF ] Bdsesydmdzj ddz" di3d o dH OB W o dzw
(51,5 %), fOkdqtedw cctwjBjhisoOw (30,5 %), Hd
Oteetsdz@o IsO (7 %) , f 54 Istsd3lz HEdasteriagdghipdspraats © O dzd 2
Patiriapectinifera

l tetso § HJ dedz" fi) i) dzpOidsch O ded 'BO MpiPes a3y cwEzts  d - d d3d .
MMlsOa s dBsteMSdhR Lo jLH fohmdzkzyddad tMhdtss Odzd.
fjtcjtcOBBISSd HOdzdzgr » B jJCIlstse Hdzw § tsdzkzyj dedw
ftecsHEkSCIsBe [ 4] .

A j dz dmMmdzy Hiso Odzd 2 MemMistsw dzO sy - BOZEOFG G Is ¢
CtcBsoats?2 HBBOOC( dL &BstemMCdr LOJLH.

RMMdzj Hise Odzed W fosotffsmtdado sa Mmisde Hadatlzdlz H j §f O
BOtdCzdzt skzter (f =M. 4 ZzOow dz€ ©O) d GOBtSEOItStcdW
Al1Ju 1Y][ ¢croOdz terBoalskzL e.

Jyd &Sz fddizdud Mitsets MmMtsMmisd o His dsz@iPdzy sy ls GdgHz
dz &3 B ssHOB g3 ) wvv [FTBBW] dzd dzd § Oizd dedztsc s OL
ftecsotsHddzd Wteditsdz dz" d3 Isdlstetseo Oded J & i JJuou 7
tcj WtcOCIstsdzj Isted yd MEddz By ssHtsd3. wilsjtfj dg GdHtes(
Od3d dzdzs ¢ 5 QL HBD, j GotS Oy j dzdzsy o G totsyj dzls OR .

1 dtslsj Misdtetso Odzd J dmmdzj Hizj &3 = sBtOL Yytso H (
OL BlsdMmistse ts Csd3f tsdzj dzls O (St WWdydJ dzls O B d 5 dz
Cdzj Is€d/ yom) dqd tldtsimdlsj d’@ dzts?2 Bdtsdztsed yd M =2
dmf sdz' L tso Oslaf@lsifs A jdnddddz L stedd Tetrahymena pyri

. {1 fl1éoc Youu?
[ OL Gsad3©dgise ™ 2 d ~dddud M d2 MEiffisaeift ddEm- SH
LOJjLH, of dztsodzjdede" » o dzjlsdedl2. f jtedtsH, ftojHMISC

v OB dZif (Y@L oBjd3©dgth) rps AEO & ME of kL H

Table 1.Dimensional and weight composition of the sea stars

1l dH [ OfMMO, |t OL 3OR|utstsisdatsh j dzd § :
zkz y O, % tsls tsBh j2 d&O

f Odgydtc|o dzlzlstc j @
Patiriapectinifera 31,0-41,5 55-60 78-80 20-22
Evasterias 62.483,1 60-65 9395 5-7
echinosoma

v OB dzdmPpBZ@uy MEd2 MsmMise dBstMEdre LOJLH, %
Table 2. Chemical composition of the sea stars, %

L Oqcsj o Ot g pn ] 4 s gy g |Sd )0

L9 jLH : ) sB N . 9 "

J o jhjMm ( dMdm
Evasteria®chinosoma 70,10 11,76 1,50 16,64
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Patiriapectinifera 56,58 12,36 1,02 30,04

r dzv tcOLtOBtSIsCd bjrdtdktsecdd (Bteditsots? HBBOE
BsteMSdrn LOJLH: o MCBdBdds tOdzdL so Odzadzz® ff SC tots
MsmMsQoadzves hdj Bl 5 HB 22% sls gOMMr .

[Hdzs L dzj sB R tSHJ 3 A mdztse d 2 mMkh j Mise tso C
slsdesmd s j dz' dzts § Hd 203 yd M s f ts i lsctvdgiglidsmplsO L j G &
( f sfls tspHizM lgofifaiislsd yj M sets HOo dzj ded v, Ctsdzyd dalstc C
Yylsts o L dzOydlsj dz' dets?2 34 toj dBifarlz h@zidk'e dizj dzts © Jnfs H fj o
lr M) MHjtey O0ddy Bddzj eOdzr dzn = o jh jMmlse 5L
LojLHT C0O0C yjdgdetsy Mmrt! j Hdzw Ctstoditeo' n ftesHEZSC

1 O0dzd ydJ B O OS] sBEMmMdzceo dzdo OjIs ygj dzj
HOdzdzr = oBHd » BddEZcedUFEHYdr CsBERESIssg dz8d I BE
tsted31'satsl) HsEBOoaCd, MHjyOh j2 (dlOlsjd dz" j (
d HBofMskf dtsd HdAV kb lsE daldls jdda) ds oafOided L dsf
g¥duj Métses nddBdyj MEets MsMisOa O dstemC dn
Ddadge 9 Isjrdsdzcedd ftwosyj MMO edHtesdzdL O.
dHtetsdzd L BstemS d A LO®JLH sfizh j Mise dzw dzd W j
tcj] MtsmMtsBO cdHtosdzdL O ttkzCsotsHMIse s Odzd M+
d stczH s dBSC nOttOCIsjtedL 2] Isfw &Y e ¢ ddd
sOdetep dzfptlzgf W' HEB dgj 2IstcOdz! dgtsG (5.

JtootsdzOyOdzr des o + CMf jtedd3j delsy dMmMf sdz' L 59 OcC
¢ kz v Patirapectinifera

COuyJ Mlse j W J tcd3] dels dztiizeDS tc i Hod G R'tcd@BO f tosls §
lteslstsmMelsddzddze | 3-. 1" Btste W j tcdgjodds Qf fifs fiipkndgshigidse
fmr o2 w g Y J idd] t&jdoHdasa@zdm fifpdzs e dzr = o j M jMmilse, MBHJ
Bsdzj j] HtMskzf dzr HAEZY EMotjddvw Wsttdkz. t Ofh j 1
lteslssmMezelsddzddz 437 EkojddydeOjls o Ctttd3d MBH
OB dets ¢ ddztsls. §f GazfL A jsdyd? difiyj edBj dels dzj EedzjlsO] L

mMse Mise J dedz" J ftesls] sdzdlsduyd MSdJ Wi tedsd dalst 0]
1]’c[hc19€)tc;q’lsc;dzJ dz2" &3 ftetslsj OL O3 st Oded L RBO. R tsdz
fsdyjoeotsHufmlse] kojdkduyudeOjls MmMtejHd] MElstsydz" 2 1§t
CstcdzO-5 dz@; 49 Mo iffidfsfizmenfisloglzjls ko j dzd-1pj%kzd ¢ f tod
Z dzlz yh j dzd v mdz" - COoyd mlse, Zd3j dz' N j ded ® MO dz
odesmMd Bsets W jtedzj delsdzsets ftoj f OtcOIsO dMMmdzi H 59 O daC
(0,2; 0,4; O0,6; 0,8 1(r/c).

] " dets Isj 3 jtcOlskztcdetse st j INAPERO iAtBidafi) datsc Hizg telalzd |
sflsdBzdiicds Hy2Msadw W jted3j dzlss9i 24 tousHisdzy dIsj dz' d

JdHtesdzdL thEzh jMsodwdzd Mdzj HEs h ddd dsBcOL t53.
9 0dzd ) dzOG 1] Ists?2 -5HOs Asyj deifty He<Rs bf(tislehy tfsdifisve zojtdsH (8 tSiiglz
B g3z d&Octcjolz MmdMmilsj d3r HS L OHOdzdets@zts Is§ d3tf J to
hjdedd 1:1 (fmrt! j : oBHO). ltjHOOtdlsj dz' dets o

SOYHTMj 2 Yy o dimMmdzjHkjd@gr = BOL yoOrs G dHtetsC
WieOCydd H dj dzosvf te JCHsidzd uj Mise O O d3d dzdzts G ts OL tsls
orydmdzjded j @3 Misjtfjded cdHtesdzdL O ¢ 0O¢ slsdetsh | o
or tcOy j dedzsets 9 % (lsOBdz. 3) .
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L fsdzzyj dzdz" = tejL kzdzl IsOIstse MmMdzj HIzj Is, Yls ts
Clsd o dztsmiskz o jedffvsdfsoddzcolp f Is ff tz! esigB tfdz 1 Ists o
J dZstcOydw Wittdid dzlsdzsets o f OtcOIsO  dzd L dz0O
ddz cdHtetsdzdL O.

dzv ftetse jHJddW HOdz! dzj 2N dn dMmfMmdzj His9 Odzd 2
JdzZstcOydw WJted3d dzlsO5%.) tetslssmizelsddzddz | 3 =
UOdecqu 3. jdttt@ygdCgygd dzlsdzsets ftoj f OtcOISO
d ftesHBdy dlsj dzt detsfisd cdHtsdzdL © dO dOC s dzj dzd j
Table 3. Influence of concentration of fermentative preparation Protosubtilin G3x

and hydrolysis time on accumultat of amino nitrogen (%)

ltcsHBsddIs) (stsdzyj dzlsteOydw W jtoedgj dzlsdzts g s
0,25 0,5 0,75 1,0
2 0,168 0,238 0,364 0,308
4 0,224 0,378 0,392 0,392
6 0,378 0,420 0,434 0,448
8 0,434 0,476 0,434 0,462
24 0,896 1,106 1,036 0,938
lteddsy yeed Jtoy Odzedj tBh jots OL IO ot efMmjnr dMmMmdz
1,1 %.
1 OodfMmd dstsfls Misjfjdd cdHtetdzdL O Bl Ctdayjc
CGdHtesdzdL O o' Oy j 2O cteOWduimMSd d HtojHMIsSOo dzj d
120
100
w 80
° 60
o 40 S
- 20 —
0 2 4 6 8 24
——0,25% 15 20 34 39 81
0,50% 21 34 38 43 100
—te=0,75% 33 35 39 39 94
=>é=1,00% 28 35 40 42 85
tdfm. 1. Y Osdmddshmis: Mmisj§jdadW §oekictzizGls Qo tzs?

sBteOBBISCd d Stdeyd dzlstceOydd W Jjtedsj delsdzse s f tof
Fig. 1. Dependence of hydrolysis on duration of enzymatic treatment and concentration
of fermentative preparation Protosubtilin G3x

vdzjHEjlk Bldijlsdlsyonmitts? dis@mge d2s® BtcOB &
CGdHEB&ZL OlsT ftedtsB tcj IsOdzd L Of On BJ dzC tso t52 f t
Hj2Msadjdz W jtcd3j delstse BJCteststcd OdedL dzgso  Mmr tg! v,
BOC M 3ZOdzr dzOw Mlsjfjdz' SdHKBL O, CtlststcOV M
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I mewiLd M orfhjdsimdAgHizdzdzdd o Cdff 420 dl B glzgzls O
Gq’Htstsdzq’L@]tsstGdzts{ftqizfsobm[zB CdmMzslsz o SCwdZdYj Msoj 0, :
fdLiEd O fts st tod HJ dzj dzd o dzd W dzd W Is 4 ¢
COyd mlse j dzdz f OtcOi3j Ister e dHitsdzdL Olstse ftoj HMISC

s OB dzd yo 4. l dzdwdzd| GBdRBtEpEQlsRtcr ddbte sapC figftf @zj dzd
OL slsO ( %)
Table4. Influenceof hydrolysistemperatur@n the accumulatiorof aminonitrogen(%)

. U By j OO, |
ltosHisdzy s dz! dz 35 45 55 65
2 0,028 0,238 0,350 0,294
4 0,056 0,378 0,364 0,392
6 0,140 0,420 0,522 0,392
8 0,210 0,476 0,588 0,448
1 0o dMmdBsMmis! Mbsjfidd cdHsddL O 6l Isj BYfJ
9" 60O jdO cO¥duimMSd d ftjHMlsOs dzj dz@ dzO ted f.
R L f sozlzyd dzdz" - H Odzdz" n mMdzj Hizj Is, yls ts Is j
Wit dzlsOlsdo dzgs? ©BEOBSGISC] Mrtw! w [ dOudlsj d ds
tOYdsd&zOdz! dzOY dzOBd GtejHjdzj ddou s j B j OO W j
[ Odzj j cdHtesdzdL OlsT , DS OOSIsj tgd L4z hdd j6fiv % fifl
sjuyjdedji 2, 6 d 10 vy Mmbtlke jlsiise jdzdes), §YtHO j t
Isj B3 j cOlztej 6-0 W uHds Gggyj dedigH 2 dzj BBSdZjj 10 %.

,_,¢ O .7 /
2 4 6 8

=—35¢, 2,5 5 12 19
45¢, 21 34 38 43

== 550, 31 33 47 53
== 65, 26 35 35 40

tdm. 2. 1 Ooesdmdasmis! MmMisjfidd cdusddL O &

Fig. 2. Dependence of hydrolgsirom the process temperature
rdzv Y sHlse jteyHjdedVW tOYydssdzOdz! dzf 7 § OtcOd3] Iste

dmmdzj Hse Odzd o dzdwdedy Mlsjtf jded cdJHtEesdZdL O dzO B |
sBteOL yses Ctstoedisots?2 HBB OO CJ.
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ldsazsecdyd My HtsMmiskzy dsMis! sHkdétsddzd §Ets
Hdz2v di3 sfrlsO (tedfm. 3): yYyjdk orhj Bdsdksecdyj Mo
sdz Mo OdJoa Ojlsmw, d wlsddj yojlsmw Btsdzj j ddzlsj dzifd e

J20
: 15 A

§ ///’
*. 10 / —15%
7

47%

* e 3
R103

== 67%

24 48 72 96
ho°o"’*t<’\’Eeomt’Ez

—

tdfm. 3. 1 ddodid S Detrahpiglsp@rifodrigitido. stihdsdl H On ) Bt O
(e Do BC
Fig. 3. Growth rates of infusoribetrahymena pyriformis the environments
with feed additive samples

sOC MdzjHkjl dL fwjHMmlsOs dzj dzdz’ & HOdgder 5, M
fsor hOslsfimw d ftsCOLOLjdzd Bdtsdzsedyj MS 2 yJ dadzt
1t MoeotsSkzfdsisd tdkzkzyjdde = tjLEzd sOlsse
EmlsOdetso dzj dets, ybsts ) fdshi s W jtcdzj dalsOlsd o detsc s
i to d d3jRatjria pectinifera 9 tsL B3 Y dzts tcj czdzdctso Ols CoOoyd
Bso' n HsSBOO BC .
t yj dz f t€ detcfzjtsdzds? HsB Qo ¢ d, tsB dzOH OB h j J
Zsedud MEs2 yJ dedesfmlss & | LWWJSClsdodzts ftetso 51
B d dz' G d Hbte/ts dzdo. Of te4{7 fdzj HEs h dn f OtcOd3j IstcOn
B dzsdzscts ftoj f OtcOlO 1 tetslstsmizelsdddd 4 37 (4
)Y 0, & fr e w,; f totsH tsdzy dli0j dy ; dztdsiylaist | ctafuistdadaia L5C
[ dzv Is (Pé&ridgj pectiniferad it © o MsC et MBH jtoy OdedW d
o4hjMmlse nOtcOC Isj tcdz" Btsdzj J i tc ts Y diivdgterds nOto
echinosoma | mMeowiLd M 1iIsdds yddststc i Tisd sy @ dzd dz'o ge
CdHtdzd L O Bvakteriadchiosain® Ctsdif dzj CMO Hastefigsdr L o j
echinosoma Patiriapectinifera( © ftcdtotsH detsdz Msslsdzsh jdzdd) (sOB

s OB dzd yo 5. ldzdwdedj HtetsHtsdzy dlsj dzt detslsd G dHtots
G dH tctsdspL, O § 5 dzzBygstdzdecHinospbmal EvasteriaechinosomaPatiria

pectinifera

Table 5. Influence of hydrolysis duration on the qualitative parameters of the
hydrolyzates derived from Evasterias echinosoma and Evasterias echinosoma: Patiria
pectinifera

| 1 esHt§ Evasteriagchinosoma | EvasteriachinosomzPatiriapectinifera |
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Od3d dedzy MisJ ¢ J ¢ O dedz Mmisd ¢4 dz

Ndls i
dzts iy Is OL tsls,| edHetsdzq OL tsls, CdHtotdzd L
2 0,448 40 0,868 79
4 1,05 90 1,54 97
sO¢ odHdzs dL ftedejHjdzdzr m HOdzdzr = ( lsOB dz.
Evasterias echinosoma d Patiria pectinifera tc O L dzd y dzO. v olssticsGE 5

dzOB dz¥ HOj Isfyw L Od3j H dzj dzd j GdHtesdzd L O, yls ts, )
MtsH j oy Odzd J &3 d3d dzj e Odz! dz" = 99jd3jiffiidsdats jo ddaifds.dz' L tsd
5COdzj 2 ftedosHdls € MBCw©Oh jdds fesHsd dls) & d

o0 detsj] ftwOCIsduyujmMEBsy L dzOyy ded g .
Il sdzyjdedz" | cdHtetsdzdL Ols HOdzjj HtSHO jted Odzd

fMsH j oy Odzedw™w otSH' dgy BtSdZij 4 10 %.
Ujrdsdzcdeduyj MS Oww MGG B sft2dzzyG el o € d dz0 sy
Wittk dZlsOldodzgsets cdHEsddL O BsteMCdn LojLH §io]

ltedj &g M
¢cc;mtwdm
usmkqmsa
ItvSQQO
v
d4lsjCOdedj, o' H
listeljdtsdzdtei
RLCESJ dz' uJd
Hdz,ih'q’a Odzd |
AJ tod3j c-izls Odsdff +o tel£s |
\ 4
#lssydz j§

v

) tslssfke

v Otcd 9 @
gbkzh €O

\ 4

I~ dzO H J
.

v OC s |
v

[ Ot d tets{
v
Mitc Odz] dz

tdm. 4. vjmdtdtecduyud MOV Maj 3O § sdzzyd dd W
W J ted3j dzls Odsdfre tdatsdzdsLt O
Fig. 4. Flowchart of producing feed additive by means of enzymatic hydrolysis
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1o bjridsdscdyujMSc? GewOBBlC] &stfSdn L
dr Shdshdlj d &Ov Bdsdkecduj S ow yjddasfis: (s

v OB d&f hydad v Hzgf § dzts dz@fdsdizs ¢ d Wi sk s ML af ki

Table 6. Influence of the technology on the biological value of the sea stars

1 Od d3j dats {1 A, % s1 6, ySa
Bt b Bts tots Bty JJHisE
LOJLH mr & szOVGthGtS(fnrtG dzO W L Ols
Evasrerias | 4,5 | 554 43,3 045 | 0,32 0,46
echinosoma
Patinia 16,7 | 135 36,0 021 | 016 0,31
pectinifera
1 toj Hff]lSOE)dZJ dedz" § HOdzdzr §j (lsOB 0z 6) Mo dHj s,
f tod d3d dzj ded W Jtrsdz,;dzlsOqu’adztsGts CdHtesdzdL O 9o Is J
Bstems dn LSJLH
131
Jtetso J HJ dedz" J d i fmdzd D0 GelO) td3f fiplstafst d d =~
MmMEtse ts fnisfr]lsG)aG) BstemMédes LOjJLH Patiria- pectin
dz' = © BEkrAal] dHjojtedzs?2 MOMOdME et tO2As5dzO 1 tcod
dzd j &3 H dzw l]’tso[anG) fklsj?2 ftosd3 hdzj dedets?2  Jtoj tcOB K

1 Odzd yd gz ~yd esdi3f sdzj delstse o dMmimdzj Hizj @353 M
otsL sy detsMmis! sdzeyd dzdv dL dBwBstemMSdms LOJLH Y4 d

t OLOBSISOdZO Isjrdesdztse Vv, CslststcOW f sL o tsdz
ftesdLotsHMsos dbRsBM®dpH WMo jev wr d ftesdLoesHdIs
otsfistcj Btso Odzadz’ 27 tEfteidzty actssH i tyef@o S 2 Hdzv te Oy d ts dzO

UJndesdzsedw Cstcizso 52 HsBOo Cd dL BstemC d
Mz Hize W dj BMmdatso dzr § sjrdtsdzcedy MSdi tsffjttOyc
mMsMlsOakz d tOL di3j tolz; Bs2 6 Iz, mds g &OUzd ¢ d H td 5 iz 1Az
Ef Oted o Odzad j ; fkzh ¢ iz,

ANjtodg] deglsOIsdodz" 2 cGdHtetsdzdL yjdzj MssBteOL dels 5
f OteOd3j Istc O3] , Cslstster § HdWW jted dzydtelze sfpw 8 L
Mrte! v, ltod dMfisd LsoOddd Stifdi MO d&stthmt dna
Ehdzsotddsj delg Olsd o detséd s e dHisdzdL © dOdBtdZj j ttOydt

ststcdZEsto OV HBBOOCO dL dBstemMCdrs LOojLH, § Bdzizn
6 GdHicsddL O, tBEZOHOjIs o' MsCddid § ¢ OL Olsj dzw
O udw dzj cCtskzfjosw j dgr A o jh jMisasdd L dgs DA 5 B " |
9 fIsdyjoeotsHmlse j.

I dzOfmswh jj eotejdw hEzh jfse dvs siw-  midzj H
sf OMdesMisd d MetsC e RteOdgj dgdWw deso 5?2 CBtofEso 52

gl Re[s Rl [[?27 1 P11 3Mm JRU[TOUUL[1I 3ZIM RHUJY
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LR sdz! L so Odedj dgjlsteOHdydtsdedzr 7 (1§ Sisdisse o
B3y dzHOydd / v tBh. tejH. 1. R. Adfijd ded dzO,
[BMECoO: J1RLRI ,M.2000.

2 Gses9 R . ¢ . 1 Ok ydz | tcOL tcOBtSISCd o B
R. ¢. (et [/ / 1840 hbithlsPyj ftcsHlzCIsT .

3. Wang C., Gu Q.Zhou P. Marine star Asterias amurensis is the potential
marine food resources // Zhoungguo shuichan kexuishl Sci. China 1999, - 4.
C.67-71.

4 . bVdnmdzn dd3d yd MG OW ~nOttOCIsjtedmisd s © Bs te
ftotsd3” h dzj dzdets?2  f.J tofj tcOBtsdSK dztbo I[ d H215Juv ./ / RL 9]
181l.i 4. -2%4.0

5. ldslsjndsdzsedY ttOydtsdzOdz' dzse s dMmf sdz' L s
fsH tjH. [. TgOdk bl ks 8: cROdTd162Mm1 3.

6 . vjdzdh jomeoOw, | . ls . h g ¢S tsoc.J iuejddadid tsidadf
[sMCo0O: ¢ctcOed@O5de)EzZS O, 2000.

7. 1 dodzj dzb 5, v. 1. dHJtwddtes' j ftlsj ddzOL "'
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EXPERIMENTAL RESULTS OF THE PROCESS OF SALTING HERRING
AT SUBZERO TEMPERATURES

Yu. A. Fatykhov, V. A. ShumanoWw. V. Shumanova

PClszOdz) dzts? Isj Zs2 © HOdgdesd3 dfMmdzj H-s5o Odzd d
Bidesisj 2 fesyj MmO fesmsdzd Mjd' Hd ftod -slstedyOls
dzsy dlsj dz¢ dats 2 Hd dz2OBid € d dd or dztse O, f totsd3r fdzts
otsLHj2Msea W ~HSAptORjGdzd jJdz20 X dfusdzj H j W Isj dz! detsfls d
ojddyd ddy fosHtsdydlsjd dsfisd ~ttOdzd dzedv d Ed
dLizyj dd¥ fesyjmMhmo {osmsdod Mjd' vd yYjdjmsss
Ctetej dzv yqdsdadzs? MY jSltesMS sy dd, kb @gzdeg ?  dz
sls o jh jMmlse. l sdzkyj d20 1 S MY jtocd d3gj dzls Odz! dzOW L O9
sls cdzkzeddzr ftosded S deso jdzdw Mtsdzd o bkLdkkz¢j, o
Isj B jteOkzte tsls HBddezf 16 Auw HB d&Jdzfp 6 Aw,
Il " MCOLOdZO c dhHfiasks ) OO, BEpeiOdedL d3 o 5L dzgd ¢ detse j dzd v
otsdzdz ftod §tsMmtsdzy ter BT . 10 GcteOdzdyd tOLHJ O
HdMMsydOydYy ddtse Mtsdzj?2, Mftso sy HOE N OW fyw
Isj &3 j e Ols ztcdz" 2 Gt OHd J dzls wo dzw jIsfqw  hffifls sy dzd ¢ t
fMdzOB 5L Olslzr O8 " d j Isjted3tsC sdzo j SIsd o dzr § o tsdzdz .
LOodMmdi3sMmisd s  dL digjdzj ded” Isj di3fjteOkzter  d3j dav
9T LM 90jls ftesf steyd sdzOdz' dzts j dL d3d dzd dzd J Cst WW
1S jtod d&3j dzls Odz? dzOv L OQadmMigdzsgffjlsieo ki XWdqyd j ddOO
Bvfmy MidHd o HJOf OL tdzj Isj B j eOlskztc tsls d3d «
HgWW EdzHdtelze h g2 yOfmisdy. rdqUWedHdtekzshdj yoOfm
CdzOMmjter, MmMsswh dj dL dIodatse Mmtsdzj 2 d B3ts dzj S
yofmbdy cdf jteizBdzdayd 95 sy fted otLOMSOd]d ¢t
Yylsts fsLrotsdwjls +{WWJiClsdodes tkh jMise dydis! ftotsy
ttOn, BdzdL Sdan ¢ dddezfp 18 Auw. 1 ©0OCIsduyjmSizs
tcOL tolzh j dad J§ o sHBMEBdz] o1 ~ CdzOMmis,j tetfasL a s dz¢ sftlzj jd
o j dzdydls: St wWdydjdads” HdH Qg destyls s cOig g h
f st dkzo.

fj &z Hi, IkLdkzS, fsmtd tlsedyOlkjd d& j I
Cstotej dzv ydsdades?2 M j CbtesMSEsfidd, St WWdydj dzals H

Today it is very important to define procgsatterns of salting herring at low
temperatures considering positive dynamics of its catch, commercial stock, and benefi
ci al effect of cold on the suppression of
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and quality improvement of a producfo gudy the process of herring salting it is
advisable to use the method of photon correlation spectroscopy, based on Rayleigh
scattering radiation from substanc®$e obtained an experimental dependence of the
diffusion coefficient from the depth of penetaatt in brine on fish skin and meat in the
temperature range fromd 6 A -6C At oC, whi ch haslthasmeemndul at
hypothesized to explain the mechanism of occurrence of thermal convection waves
during the process of fish saltin@n the phase dundary, there is a spontaneous
dissociation of the salt ions accompanied by the release of Teat.emerging
temperature gradient is a source of disturbances which cause weakly damped thermal
convection wavesln the approximation of Boussinesque, depegdn temperature
change, the density of the medium is changing, which causes a proportional change in
the diffusion coefficient. Thexperimental dependence of the diffusion coefficient was
obtained in brine, skin and meat of herring from diffusing plartisize at the
temperatures ranging frorl 8 A C The diffising\ par@icles represent clusters
consisting of salt ions and water moleculBsmensions of the diffusing particles
hyperbolically decrease at the increase of diffusion coefficient mlipveffective
implementation of the process of herring salting at the temperatures clkis@ to f C.
considerable practical importance is the mechanical destruction of the salt water clusters
using sound or ultrasound that allows us to increase thesudiff coefficients and
reduce the process duration.

herring, brine, salting process, subzero temperatures, the method of photon
correlation spectroscopy, diffusion coefficient

Flrroire

dtcjH BBdz "tsets tOL destsBtcOLdW HEBBT 9 0] 3" 7«
sBl j Clstso Iffigitdd3r HndzO L Of OMmr Coslsstcc?2 Wodwe Isipw +
Yydlsj dz' dets?2 1 € tsdatsdzd y jBfifCjtt tsBts dpjdzj ( ROCTBAEOe ) Off StoW |
dzed 5OJjIs 8 %, ftedyJdd dzOBdzt HOj Isfyw f tsdztsy dIsj dz! daC

#jd H!Y, COC Bl jCl ds@ftpiP wsist ddd d3 Mm(uls/ts@xj dsdnd
odHBd Mrte:w Hozvw fohmMsdzOd, OC COC §toddOHA]d
ofts otej " fsyjMMO smsdkd. Clktsk Mfsmss ¢ da),
d o d&OMsswh jj ostejd, CBSCHO ) fodsh! s §shsd
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REDOX CONDITIONS ANDDYNAMICS OF FREE IRON IN CATENA WITH
ERODED SOILS

{ . Adtsiferova

RMMdzj Hiseo Oded W ftetso § HJ dg ZO §ORBldtsd { tsdzj
CteSHMOBE BCtekeO s Odzd dzd dze e OH ) Cd5t9 o j stz ) Is d
tc O9 dzd dzO) . RL EZyd dzr fsyer : BztetsL j &3 fMmifd j Myod
BtesL jd&3 4 MyoOds 2 Mmddz desdgslsio® dzO  fis®H diAsded Vv d =
1l jtedsH dMimdzj Hseo Odzed™w o C dz yOdz G tsH-"9 618 tefog dz o3
sMOHSC s (Y dz & @Y dg'dsey) ;( Mieg B MR ; BB 2(08 ¢ dg'.
Meats2). 1 HyesOf o fjtedtsH ojcjlOydd fMmjdz ¢
s Cfiffdzd Is j dz! dzOW sBMisOdzso C O o fOnRtslsdasds ctstodL t
L 2Oy JEzj @ W L Odes ) HJ OB EC 52 o dzOy desfylsd. 1 s o f
LOCsdasdsj tedzgtsfls' : Eh sfkzmMSOjlMw Hi ke dvw MMmd
(3001 400 &3l ) twOdzeded 2 o Mdes 0, YOS Hdzjo? g dg HJ -
sfjdd. 1 BhktesL jdk MkfjmMuodsd dO Oolsisdss dds
Mddz despdsr stsd3 § § MyOdetsds dzO MC dztsddzy Jtedtsur 0O
GtoOdzd yr sCdmdzd s j dz dz" ~ d o smMmlsOdetse dIlsj dz' dz' A
(dzd MSCBdZiiYABHIdzv) . | OB ss2 fsye oJ Mj dedzd J
dzOB dz¥ HOB Isfpw & Isjuyuddedd oMmjets Of toj dzv, Ylsts
ofmMatsy jMmlsd Ckd skte CO0¢ ofdzjHMmisadj L OlstclzH dzj
2OC sff dzj dedv bsCMdudy =~ Mt HEQz] ded 2z Isde f W S Q ted
dtsSH j toy Odad | CdMmMdzslsstcOfmlso sted BBsd s CdMdesets Y,
¢ dztsdzts @ oMdGeGHO L dOydlsj dzt des ftejotsmMaBHdl G
fOnlsdesdd etstedL sdzlsy OB ss2 fys " Mk BBOLdzs
Bsdz' hj 6 MEOoCiEddedy soff N § el d MSdzsdsse. ©
ftsor h j dzdzts 2 o dzOy dzj dedetsflsd f tsyoer d ftcdoe datsfyC
stsdzC sHd MY Jtemder = yoOmisdy. stdzdyjMmisets  tsHo dH dat
GsSH or"hj, yYyddgz 9o Mkat2.

5 ¢ d fydzd I6 jsdgm® dztso dIs j dz' dz' 2§ ts IsfjtmpddOidzts | B L
NddzJ LB, o d&zOy dzsMmis! f sy

Research was carried out on the arable field within the Svetlogorsk urban district
of the Kaliningrad region (Semba hilly moraine plain). Hamdyloam brown soil on
the top hill, strongly eroded sandy brown soil on the slope and washed soil (diluvium)
at the foot of the hillwere studied.The investigation period included years with
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different moisture: 2012 962 mm of rain (very wet); in 2013723 mm(average); in
2014 - 589 mm (very dry). In soils, during the growing season of crops oxidizing
environment in the arable horizon is predomin&sasonal variation of Eh values is
due to moisture dynamick all soils the general pattern is expressedfalts to a level
of a slightly reducing environment (36@100 mV) in early spring, late autumn, as well
as wer decades of summer and autumn. In séyaiyy brown soils on the autonomous
position of the relief andtrongly eroded sandy brown soil on theps,fall periods of
Eh below 400 mV (conventional border of oxidation and reduction processes) are short
(from few days to one week). In threashed soil (diluvium}ppring Eh value of about
300 mV are observed throughout April, which may adversely affiecgérmination of
crops, as a result of constrained aeration, and because of accumulation of toxic
compounds and nitrogen losses to denitrification. The content ofsakiblle ferric
oxide in the soils of the hill tops and slopes are always much highethle amount of
ferrous iron. In the arable horizonwashed soil, théotal content of free iron is bigger,
compared to the soils of hill tops and slopes. This is due to the greater moisture content
in soil and supply of iron with solid release of fiparticles.she amount of free iron in
all soils in a wet year is higher than in a dry.

redox potential, brown soils, free iron, soil moisture
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Fig. 1. Dynamics of redox potential, field moisture aodtent offree iron (extract
0.1N HS(QOy) in the arable horizon of a sartham brownsoil (pit 426)
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N Table 1. Correlation gf h, field moisture (W) and content of free iron in soil catena in years with different moistening
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th-W | h-FeO| rhi thi [hi W-FeO| Wi Wi Wi
Fe O3 (FeO+Fg03) | (Fe0s:FeO) FeO3 (FeO+Fg03) | (FeOs:FeO)
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[k -0,82 -0,83 -0,54 -0,71 0,85 0,74 0,53 0,69 -0,82
[124Af -0,78 -0,71 -0,71 -0,72 0,60 0,61 0,70 0,69 -0,51 ~
['ok -0,82 -0,65 -0,76 -0,79 0,67 0,59 0,76 0,80 -0,72 ©
2013 ¢. E
[ -0,79 -0,68 -0,71 -0,80 0,40 0,58 0,52 0,62 -0,12 g
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[ -0,59 -0,28 -0,45 -0,44 0,22 0,22 0,04 0,06 -0,40 <
[1eAf -0,71 -0,10 0,02 0,01 0,14 0,16 -0,19 -0,17 -0,42 &
['ok -0,80 -0,84 0,38 -0,42 0,38 0,57 -0,40 0,11 -0,16 <3
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] sye FeO FeOs FeO+ Fe0Os3
m+m |V m+m |V m+m |V

2012 G.

[k 59+0,7] 51,3 494+6,2| 110 | 553+6,9 | 13,6

['4“4 | 35+04 37,1 432+54 | 127 46,7 +5,8 | 13,5

['ok 12,9+1,6] 89,9 92,5+11,6| 26,1 | 1054 +13,1] 25,9
2013 G.

[ 4,9+0,6 62,9 422+53] 162 | 473+59 | 17,7

['%4F | 32+04] 559 38,4+4,38| 27,7 416+52 | 28,9

['ok 70+09| 56,1 85,4 +10,8] 36,4 | 92,4+115| 35,9
2014 G.

[ 1,4+0,2] 50,5 396+50| 246 | 410+51 | 256
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MATHEMATICAL MODEL FOR ACCELERATED COMPOSTING TECHNOLOGY
OF FARM ANIMAL WASTE IN CLOSEDTYPE INSTALLATIONS

A. Yu. Bryukhanov, RA. Uvarov
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The paper presentme of the togpriority issues of agriculturatensification-
lack of established relationships between camol livestock enterprises of the agro
industrial compleXAIC) and,asa result, increase of unprocessed animal waste (manure
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and litter) The article gives information about processing time and nutrient losses of
two accelerate composting technologies diosed settings two types of bie
fermentation installations and passive composting technology are described. We also
considered the factors which have an effect on the composting process. The paper
describes the information model of Hermentation of oyanic waste in the closdgpe
installations, enumerates measured and controlled parameters, internal links parameter
as well as optimization criterion. An interaction pattern of particulardimensional
models of organic waste processing in the cldagpd biofermentation installations is
presented with factors influencing each particular-sudel. One way is proposed to
optimize the composting time. A number of mathematical relations are shown which
were considered when developing the above mentiomatkl. The sphere of possible
application of the designed model is defined together with the types of organic waste
which are supposed to be used to test the model.

technology, bidermentation, composting, mathematical model, waste, animal
breeding

IlpruRre
| bkfjdsedwi djftjCtohoshj2afmw ddisj demdW ds o
Bsd hj oddkOdedY MmdzjHkjls EHjdvls! osfwshmk ]
HOdzdzts? GlsteOfdzr ¥ Octesftesd M dzj dedese s € sRY dzj €
fsfdzd Hdad J o tej 3w Is§ deH § damjlef{fdz" & ) © s Hzfs dzts fy I @
Csdsf dzj Sfse BjL dR kewiCd f; fjHftedvisdw dd
o 1

0" dzlzy H Gigds tstilflz o L ¢ dzV dzlz Is ! dz0 f ted d3d dgv § d&3" J
ZOoatsL O d ftsdjlsO 1
L OwHE f) 4§ Of

i

Jqodsr 8 Bhicktser 8 Ctdif smisdtt
% o tdstsiasy j MS d R iHftedqwisd?2  dzOyddzOs s t©0ommd
ddzls j dehdo dz" | Isjrdesdzsedd f jtojtcOBtsSlsSd tSlsnBHEBSO
S stej dedes ] Stk sMisdieso Odzdj o BdBW jtedj dlsOy(dE
[ OdzdzO" Isj D desdzse W 5B d&ZOH O Ish jcfylsias a3 jiizp Hj )
ktcOHdydsdede &5 Cskf sMlsdicse Oded j ds:
1 Btsdzjj MyObrj MsCd §jtjwOslkSd (3...7 Mt
1T Bjde "dj Hslsjted §dlsiisjd d = ojhjMmlsa [ 3
i OL sl (6...16 % odjfks 25 %) ;
i WshMWtste (0,5...0,7 % odjmlsts 7 %) ;

slsfizlsMisodj LOoadMmMddsmisd ls fsesHd 7 kEfdse
oL By desls! CtokddzsesHdydesets f tod d3j daj dad W ;
MsCtwoh jddj ftsdLotsHumlse jdzder 7  dztsh OH j 2, daj
Codi3f sisdtese Odzd W .

EJE

ltoddsj dgv j o' j] Hdw Sshfshisdise OddY Bds¥jt
feddv st {SHBOLHj&YIS! 2O Ho O IsdfO: S Odj tede j
[Mdzso 5 i igafEdrdy 5o Odzd ™ IsjRdasdkzscdd 6 s

BtWjted3 dzls Olststc On COd3d lodztsG 5 sdf © (tdm. 1)
11V ¢l 1RRf1e tH twkCtsosHMboatsds 1. 1. stoOdz o

138



1 Okydzr 2 yEtedzkOdz ¢rRLO j MIsdw sjqyuvve, ~ 41,

N
T STRSEERS
SRR

.
0

TS
.:?é

N
55
SRR

ez
3

WSS
XD
RO

-

K]
54
o

o
|

bocses

O
H

b<2S

e

-

%
%
ho¥%

T
&5

<}

XX
2505
Po¥e%?

Yo%l ?

OO, o
0000
0.00‘0 1| K

AT AV,
e,
X

7

QNN ANNNNNNN \\\\\\\\‘ ANNNNNNN TUNNNRNNT ATINNNNT DR RN NN \\\\\k\
\\\\\\\\\\\\\\\ e \\\\\\\\\\\\\\
tdm. 1. wnjdBO BdtWjted3dj dzsOyd sdzdets? [z Mls Odzt
liCstef EMtstOBRBW3] ted3d dzls ez j 3RO a2 ; 0 Adzlsd dzv s st
5791 Iswy dzts?2 o jidals dndgv lsi3®ts ;dz06f stcdz” B detls Hiz R 59 SH K
PftcOo dzj A9 j cBIsdw Hdzvw LORBItO Isj i3 JeOIskzter d M

Fig. 1.Diagram of a chambéype bio-fermentatiorninstallation:
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61 flow guidance system;i7 control unit; 8i hole for measuring the temperature and
the oxygen content in the mixture
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ACCOUNT OF MUTUAL INFLUENCE OFHYDRODYNAMIC
CHARACTERISTICS AND ATTACK ANGLE OF OTTER BOARDS OF
A MID-WATER TRAWL WHEN CALCULATING ITS TRIM VALUE

M. M. Rozenshtein, V. A. Peleshenko
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The share ofrawl fisheries accounts for 70% of seafood production and today it
is the main type of fishing. The efficiency of trawl systems directly depends on the
design, and calculation of the trawl doors, in particular. This article is devoted to the
calculation 6 the balancing values of the tatk angle of the trawl boards.

A Ttrawl board is affected by various forces in water which balance each other and
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determine the position of the trawl board. The basis for the calculation of the trawl
boards has been laly V. P. Karpenko and H. Stengel. The equilibrium state of trawl
boards can be formulated as a balance of all forces acting on it. There is a schematic
view of the longitudinal equilibrium of a trawl board, describing it system of equations
and the methodor calculating the longitudinal balance of trawl otter boards by the
graphicanalytical method. However, they do not account for the mutual influence of the
hydrodynamic characteristics and the attack angle of otter boards ofwwateidtrawl
when calcuhting its trim value. In this article, the scheme and algorithm for calculation
of the position of longitudinal equilibrium of the otter boards of a-wader trawl. We
analyzed the design parameters of a trawl board. Using research data, we obtained a
factor model consisting of a closed cycle of dependencies of five factors: position of
trawl boards in space, attack angle of a trawl board, drag coefficient of the trawl board
and hydrodynamic forces applied to the trawl board. On the basis of the factel, mod
we revealed mutual influence of the hydrodynamic characteristics and the attack angle
of the trawl boards. On its basis, we improved the algorithm for calculating the position
of longitudinal equilibrium of the trawl boards of a mwdter trawl consideng the
relationship between the parameters. As a result, in checking calculation the new
algorithm showed the most accurate results compared to the previous algorithm at low
and high speed of trawling.

trawl board, balancing angle of attack, calculatialyorithm
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Fig. 1. Longitudinal equilibrim of a trawl board
(Rozenstein M. MEngineering fishing gear [5])

]l i3 ssHd(ISdsy j dzdes?2 o MIsOIls: j [ 1], dz0 s dats e
stcOdzso s2 HtMEd ©OLWOBBIOdRO WisttddzdzO HAV dO-
U= Arctg([Rx A yo¥t Ya1) - Ry A Xasf Xo) + TiayilCOSU)+ TieawaSIN (L] / [Re Axa- Xo)

+Ry A Yot Y1) - TiaykaSIN(L) + Tiaka COSWL)]), (2)

DB OLCiBIststets? MMIlsOodzj dz Odzestedlsdy WOMYY SO
tcOQo detso j Mdw IstcOdzsor 7 tOMY stede”" 7 HBMBSE ©LOL detsc d

RL ftedojHY dedzts ¢f BR )O daff Sl Gag@j, deteyls § 1B sdz Ols O
L O8 d fr]d Is sls Is o’ggq@RX1 R@ta-@ dg)!i, l‘y@ WC@l Xd1, Xo, Xk , d
ftoj HMisOodzv j 5 MsBts?2 WEkdC yds

U=1f(Ry, Ry, Tk, W, Yo, Yd1, Xd1, Xo, Xk)- ) (3
RL MmAj d3" daztf dots Has @iy fitfsts to Qe 2 Is to O difdsoGui2ts o Hftdsfiffov
| o dH 2B  © YodshMXheXo, X dzj d L 3 dzdz’ § d L OH O sy
tel$ysﬂ)d2159152 HisMSC d R R T @ teDdf jislists'd o L Qo dMmw
s odgjhdgj?2 MtejH' d dBsckls d3j daw s mw .
dzj J otsftots o dzdw dgdWw ,HotGHGH W 82~ H @Iz cifa M& j
o QY dgrldgd dzi to PenandizOs e  Ozu s dzOMissw h j
sfyw dzjtejhy dgde’ a5  OCIkzOdz dzf o3
Istsa S L toj ded W ¢ d HstictOrzfsder@dsd C s ¢ 6s d e &zW j Is W
hjgdmw o MjH] dOBJcOs " jevil St s ldztwCdas o9y d H
Q. eMftcdo jHjdzO HAO "L IstcOfpf & s f)ls teiQl)1
Cdz dats? Wisttdsr G tor dztt ® GoH deBclss  fotdW B dzv M-

3 ®HEcEeNE #zOB j Bl ¢ 5 dz s ChiyIBE<es{C00
BOr CHBMIEN, W W Jydj das’ Mtsftetslsdo dzj dzdV Hs
tGOWd‘ZJSB@®>JJ<ﬂZ¢'EOB 2@ H detf H ot s 2O Bd yd MS d
fn O bkttOdssts? HMCd Mkh jMmise j dzdes d3j dgw &
foglaizj dzj dzd § f sdztsy j dad W stcOdzts 9 52 HsMSd o
dud dzed j &8 ddzd ¢ todgpiate’y fadaf Fd3 ¢ dzj 2 fd oz, o
Hies 3 dg@M¢ dj r OOShjejsed s ggdfderys 6K otsH d dzO
d ud fSdfjdz dzO s dr@dpl Oted tetso Odzd j GdHtSHJdOdBd U4
O f dzOMmisddzj dzOtkzh Ojls B OdzOdzfy ¥ detOg jdmalgg.of) fiyd dz

IS
G
W

098 O%i

s o
Odz
dz
J

=N

Is
Cls
t
(OX:]
dzw
C
n s
OQ
Wd3ts

tc

E-

2

Is

oz

I"_"-':h@g_
WOSWO

HW
d1
z
dm.
fn ¢st|_
G
s Is o
1
4

o @ o

&&&W“E

150



1 Okydzr 2 yEtedzkOdz ¢rRLO j MIsdw sjqyuvve, ~ 41,

Clts fHiadso € dzso sk fsdsy j dd¥ keOdss 52 HE
WjtejL bkesd OOSd, Csltser?2 sfdmod o Lk

G dH©EBHJ OB wQ ME A6 d 55 G

/ RX1 Ry; Tk1 U(i YO, Ydl, Xd].’ X01 Xk /

U= Arctg([Re Ao+ Yar) - Ry AlXar- Xo) + Tiayicog )+ TiBsin
(U] / [Rx AlXa1- Xo) +Ry Alyot Ya1) - TiliAsin(U) + T AcogU)]
)

o

~ " -

{dBdestdlsd OMUjlSO fodsyjddY fsHsd dsd
oMl HEMES ©OL dsc dzk B d dedesc 5 Is ts O dzC

Fig. 2. Algorithm for calculating thepositionof longitudinalequilibriumof the trawl
boardsof themid-watertrawl

[

— il |}
7z — = v—-)

>

tdfm. 3. CthGISHddZ@dSCfI{Jff]QCfJ ~nOtcOCIsjtedmisdS¢ d
Bted3f Ctor dztso d H dats F0%Uf otsW ddzv a&=1, 6;
Fig. 3. Hydrodynamic characteristics of a rectangidhaped trawl board of the wing
shaped profile &=1,6 ; f=10%
10 tedm. 4 (tc] H s e @dg @aB) G g a3Ols e @alzts o 52 H S
HickzG O

151



1 Okydzr 2 yEtedzkOdz ¢rRLO j MIsdw sjqyuvve, ~ 41,

tdfm. 4. o] dBO LOsadMmMddsMmisj 2 § OtcOd3j Istetso
Fig. 4. Dependence diagramtbetrawl board parameters

dnj B3O LOoadMmddsMmisj?2  OtcOd3j stetso IstcOdzts 9 52
LOBS dzzls" QL g dzW OC s stets o] jif tsdefydijdedjvdzdg ff totsfyls toC
ftedotsHdls ¢ dL 3 dijsistsdcddf sy g® @Oz W glsapd § dz
mMsfteslsdodzj dagdw IsteOdzso 52 HtsMSqd fjdjsdrdzts jo Undz® y jtsd
§ tod dzts ) jCzapgAPH o5 H d dzO B3d Wis O @& J Idgafdrbfiyl | tOo dztso § Md
stcOdzso 52 OBEBMHIBE Pg detse | Mdw teOdzsoas2 HBMEd L Oc
ygdedz, ftedotsHw jcets £ Ldd@ie)ddzddsts difis GEEplaitiozi s € d
o ftosmMistcOdzmise j .

J ZOMlsswh j2 MsOlEBjjssf 8 O fls Qasdgjsde@®@Y f SL 9
orhjdL dzsy j dedzzs oL Odd3ssmMeaw Lt § OBEOBY kgts ds,0Mmdy st
fsdztsy j dedWv bteOdzsots?2 HtsMCd o fHtotsmistcOdzmisoe j .

IO CdsBY WY dydj dalsr Msf oslsd o Sz Ced W s Pdztbo ¥ =
FecdzO @K¥0¢d Cy( . v tsGHO {fiedsmdisiiel® dciOigdfits B EZH J Is
fEpHMmisOe dzvis! fiptseOs Mz ifaf{f ls L Bl
Y 890 =—06 & A0 & & OEl~

Y 8 0 06 & OB @ ¢ AleO.8 (@)

“ Yo AT O © w JDEP v

ltetso j HY dedz' § d MMmdzy H SEOQdedsdz] ) 5 ISGLy@azd ,W SiplsiEe
Cx(41 dCy(l slstOx} Oj s fsdddsd odHO:
Cyi B &d, i G
GHkEné O pn-Misj i j d&@ fHosdkddsdzd; ~ =~ 7" ">
1 Od B s By dztsfyls ! OUU'TBG)KMHIW@ENH@OJHWWW ftod Ml
=50 HCHY ftod MingFB.J dad

152



1 Okydzr 2 yEtedzkOdz ¢rRLO j MIsdw sjqyuvve, ~ 41,

dodHidz §ted &3 B8) H O -tc @it dps Uzdf2s BV delz
Sketd ds? %std =t%gsdfy s § ooy

079 ACx LJO/\Cy

~
0,60 " 1,20 './ f b d
Cx(a) = 0,0003a? + 0,004a + 0,1 ¢
R?=0,994 K4 ’ N
e o

,’ Cy() = 3E-070° - 2E-05q* +
P 0,0002¢? + 1E-0642 + 0,0585a + 0,35
¢ R? = 0,9937

0,00 > Q 0,00 >
2 2 10 15 20 25 0 “as

tdm. 5. AkdSydd st WWVWdyd) dzstse M eslsd.
Fig. 5. Functions afheresistance coefficient of the trawl boards

Cx(4 MMMTQo Tin T {Tip; (6)
Cyd oPpmny c¢Ppmy ¢Ppmy pPmy
ePp my TiO L (7)

rdzv WeE@GQUuydgteswilsdsmlis: MmMtseotf OHjdedw + CMYf jtedc
Of ftesC d BOYdsdzdzs? L Oo d find dztnfipls + & &z tEy(ip 5, o d &zO 0O
Mo j ls Mds993y.dzdzss ,

bz stedlsdz wWOMYY O fsdzsy j ddw ftotsH sdz! dats @
cOMy stedemds S tOL dats ¢ dzlz iy dg dzdz® g th) . 1B)tc @aix@ dsdstsno w L d
f OO®R) stetsd ) ( 3. ipd Pdeiss@LPO)f dafaBR Ez0 twdfm. 6

] MboOl! j [1] ftdetsuHddhvy fwoddjt tOMyJlO
OB Y] B, 6 P& BS Isdpfite"d Lftpdzjt Hjlz ¢ T dzdfd H DLz dpd :

tcOdzso OV HBMCO ftow Bskzetsdz dzOv yddzd dzn ted u
F= 8®RdM sdz! L zj B3O Isia® ts asth)alz® MisQ 1 dz8 8 dzkz B d dzdats 6 5

-MS stesMmis! Uistc® dzfp dzd W

M eslsdo dzj dad js EsQdzQOdgds d SO dO dz® ;2S¢ OL Odzd

etdL sdElsOdz dets] OGS ter sdj bwLOEZO L= 50

Mz BBEOdzOW HozddzO0 o jtwndzj?2 YoHBERE' IStOZO d

-ntstcHO HBPE,d b=1, 92

-CtstcHd dzOIsT  ff jtoj HA&EDASRyise PBtBAQ dH sMC X

-BteH d dzOIs O Yy J dzlst®OEI8d3;0 0 dzj dzd v y

CotsteH d dzOIs 'Y digjag™d SSOBjj dzv  So= 15 e @O 62 ydH 5 C j

-f dztslsdzsfls? o&HT 1024 CG/ &

153



1 Okydzr 2 yEtedzkOdz ¢rRLO j MIsdw sjqyuvve, ~ 41,

( Hauasno )

<

/ Q, Ok, Yo. Yd1, Xd1, Xo, Xk /

/ Re=CL() 22 | Ry= €y () 22 /

Qi+ = Arctg([Rx- (Yot Ya1) - Ry (Xd1- Xo) + Tk'yk-cos(o)+ Ti-xk- sin
(a)] / [Rx* (Xd1- Xo) +Ry - (Yot Ya1) - Tieyie sin(aw) + Tiexi cos(ou)] )

Her

t dB o dze sted Is d3 BBy JAsJO' fif e H s dzisiz®EAs o tc @0 dzs o §

OMYf Stede’" 7 HBMBSE tOL dats Calzz® off difstitpas sL dfs tefOOO dfyj ldz!
Fig. 6. Algorithm for calculatingthe positionof longitudinalequilibriumof theotter
boards of the midvatertrawl considering the relationship betwethie parameters

t L kzdzflas@tdry jfdmef jcOmMyy Isj ctcOW sOdzOdzdIsd yj M «
f sish d W E@e=fz@z Odzd ! tcOo dz' di3d .

I ydmdzd @ IlsE%a IstcOdetga '™ 8 dzHvsiiqs C ¢ dH tetsH d dzO
FOte®UEY S ftod §sdi3shd t0Odzi j d Mmif) e B o Qrgzisc s
sfdese | WBtodfipsiasise jlsflsoakzs h j2 cteOWtsOdzOdzdIlsd yj ¢
odzdwVvdzed?2 cdHtetsH d dz0i3d yg d&@ A dzts OMfRE sty irdgts ddn
2O tBdiemMuy s fsdL o j HisdEHls 42 Off @0 tegzizd{MS sl 3
Meslse jIsMise s h da d &3 Misd lcdetsY o @) ids| P 1§ ©@aRG .dzts

10 twifMmMftcjHMisOo dzj dz’ tejL zdz sOIst o yd fmdzj dzd
tcOMYf stedz” - HasdgsEC d detlz® 6 thets sStc O dzO tBtsdd3dg M sits
fsdizyjd fttd o udmdzj dzdHite tseHjdLdzOEizg ulg @) ¢ o &zd 'E d2de'O € &
oW LT MU EwdEasdid v.dzd® OC o dH s L tOPRfsdzj ©OBE
L dzOy j dzq 2 ktOdse A Hisfyts S REz0 GEEESsEls d 3

154



1 Okydzr 2 yEtedzkOdz ¢rRLO j MIsdw sjqyuvve, ~ 41,

25,0

20,0

15,0

10,0

5,0

Vv

0,0
3 3,5 4 4,5 5 5,5 6 6,5 7
t dlucdzr OlOCd btOdzse ' 7 tOMY Btedzr » HEMBE o
Fig. 7. Attack angle®f the otterboardsof themid-watertrawl

dzlz y 4 dzdzOW tsB tsd d3d My smtse Od3ds,Is ¢ dafsdididilitsl | dzj L
JdorhoshjjiLGsQdasmisanr sHd nf BPdzdef EC dJ HGzO8 sME
steslsw i IkteOdzj degdWv tslsCdztsdzj dedj ftod o7 ydmdzj «
h 9 ) Hedzts . v O0C, ftsqd ddsUas dafils hshEBDe & tcd ME
icjor Mddzs 100 %.

RLY sSdzzyj dzdzr = o' " iits¥edes z dgHlg QdOss W ® SH S
ZOMlsswh d2 Odzetstedlsds ttOmMyy kO (tsdtsy jddy o fto
HisMs ¢ tc QpddEsetzZz BE OO i EZyy s oa0@d ddig v L d

OCkkOd dats fteddj dvis: ftod ©OMYY s L Oy ded?
st Odzj dzq v .

WS
NOF d

gl Re [ s RulfdfoAn 3m JRur{ ool 3M RuU[YLRS [

1. Vjdzjhj ddaCts¢ . [ JIsBH Oolstsd3OIsdL d tc 59 O dzdzat
BOWZOdzMdse sydztsc s z ¢ d&zO Olso¢d cOmMYy stbdz” n H S
. ¢. 1 jidzy Bpak{ s - 51 B RAIHS &6 .90-92

2. SOt § 29 5 RMMoizi HEgOEEHJ ZOBd Yud MSde =~ Ots
cOMY stcdz’ - stcOdztsb ' Al . Efistctsd BisdujtalzC S A1.RRUGCR[ M
1 tetsd3 h dzj dedetsj ief B fisQas® s b 8s@. 37:49.

3. Stengel H. FischfangGerateTheorie und Entwerfenvon Fanggeraten
der HochseefischereiH. Stengel A. L. Fridman. Berlin: VEB VerlageTechnik. 332

M

4. StengelH. Theori e und Entwerfen von Fischfanggeraten: Lehrbriefe fu
das Hochschulfernstudium Nd/4Rostock, 198364

5. tBLjdhIsff2de. [ JrOdzd€t®OzH R B sdztso Mise O
[ . L J dahls Paif dzd: dzq to,@600.- 363cC.

6. ttLjdhgiAdlsjCisdossRdaE) B sdzsa/iss O
[ . L J dhild js2dk ® ©dz80099.- 399

155



1 Okydzr 2 yEtedzkOdz ¢rRLO j MIsdw sjqyuvve, ~ 41,

7. RozenshteinM. M. Method of calculationof drag and disclosing of
mouth mid water trawls / M. M. RozenshteinA. A. Nedostup M. S. Matvienko
//IMethod for the development and evaluation of maritime technologies: 9 International
workshop DEMAT JaparNava, 200922 c.

REFERENCES

1. Peleshenko V. A. Metod avtomatizirovannogo raschjota
balansirovochnogo ugla ataki pmsnyh dosok raznoglubinnogo trala [Method of
computer analysis of the balancing attack angle of otter boards of-aated trawl].
Rybnoe hozjajsty®?015, no. 5, pp. 992.

2. Karpenko V. Plssledovanie gidrodinamicheskih harakteristik raspornyh
tralovyh ustrojstv [Study of hydrodynamic parameters of otter boards]. Tr.
CNIITJelRH. Promyshlennoe loplovstvo, Moscow, 1973, vol. 2, pp.-4®8.

3. Stengel H., Fridman A. L. Fischfargerate. Theorie und Entwerfen von
Fanggeraten der HochseefischereiliBe VEB Verlage Technik, 332 p.
4. Stengel H. Theori e und Entwerfen von Fischfanggeraten: Lehrbriefe fur
das Hochschulfernstudium, no 4. Rostock, 1833p.
5. Rozenshtejn M. MMehanika orudij rybolovstviMechanisms of fishing
gear|] . Kaliningrad, UOP AKGTUO, 2000, 363 p
6. Rozenshtejn M. MProektirovanija orudij rybolovstvdEngineering of

fishing gear]. Moscow, Kolos, 2009, 399 p.

7. Nedostup A. A., Rozenshtein M. M., Matvienkd. S. Method of
calculaton of drag and disclosing of mouth mid water trawls. Method for the
development and evaluation of maritime technologies: 9 International workshop
DEMAT. JapanrNava 2009, 22o.

RIASTIOARC Jamoluft ¢

tsLidhIsj2dz [ dr O @ ddd iz @2 det©swfyfflsfa? | dzde'mdz H O
Isj mnded yuj MS d2 HAB]sojtde fisdjlsmjdis;uyj MSdr dzOES, § tetsW
fed3r h dzj dzdzts ¢ s g mailzazénshigis@k@Wytu.ru

Rozenshtein Mikhail MikhailovidhKaliningrad State Technic&lniversity, PhD
(TechnicalScience} Professor of the Commercial Fishery Department;
[ -mail: rozenshtei@klgtu.ru

1 jdzghjdeSts 1 dlsOtif@dzdpaiaj dedntg QrofiSud 2 e tsmizH OteMls.
Isj mnded ud MC d2 friaddcfipCiQdsiyddis j I€;0% j Hisr ftetsdy N dzj dzdets @
mail: vitaliy.peleshenk@yandexru

Peleshenko Vitaliy Alexeevi¢hKaliningrad State Technical Universitgpplicant of
the Department of Industrial Fisherigsmail: vitaliy.peleshenko@yandex.ru

156



1 Okydzr 2 yEtedzkOdz ¢rRLO j MIsdw sjqyuvve, ~ 41,

urs 631.417.2 (07)

1esduft3r 1otpvfwerflf wJeguvJCLRC
Vsl 3am Yyl pdbrrtyMmu RC Ot SR O [HY

1.1.y j € ddz

SOME PARAMETERS OF HE HUMUS CONTENT OF
FLOOD PLAIN SOILS OFTHE UPPER DESNA RIVR

3

G. V. Chekin

10 Ijtetedlststedd 1 tew dzmMCts?2 tsB dzZOMiIsd B dzd 4 totse
sMisswdzdw Odzdze 9 dOdz! dzf = S U9 fosiyendads &  IdsjB UG Cdzd
Is s B tc O dzdz" ~ fts cjdajlsdud MS daf) =dstcteW tscinscOfzy j @20 |
totsW ddzj, tfitcjHjdzj dets MBHjtey Odedj ttec Odedyj MS s
tcOC ydesdede" 2 MtsMlsOe ckdizzMmO.

HBSH jtoYy Odedj BteOdzgd yj MEse s k¢ dzj @EHEMEBO[Sw) o
g§Ojdi3r " fsyes LOCtdtsdsjtodests ko jdzdydoe Of sfqw o
dzdzt ©  Odz! dzOW Bt dzclsdOY fsysa©O©. 1 Hjtdse™ 7 { 51
Btsdzetsldzr 2, 99 HEt 5, 44 %.

t OMftej Hy dzj dedd BcOdzd yj MEtsets k6 dJStHHRO ( %)
Gjdaj sdujmMedr Mmtsej dedatsflsj 2 . [ dzv Odzdzt @ d Odz! dg
LSt EBroOehji M fodzdyr d@3 tslsfkzlsmiseo dj &3 Bt O da
ftesWddzy. | Oddzt 9 JOdz dets? BEsdzslsdzs?2 fsyej tOMY
stec Odzd yd ME s o dfe Of lsdnts tHa dzGUskziz: C s o o jton dzj 2,
fesWddy, ylst MowL Odes M §jtejlzo zOydaj dedj o8 1 Isq:
fsctej B j dgdz’ n f sye On, nOtcOCIsjtedzs B JddBSH O dzts
bedzjtesHO 5 fosWdd:. |kttt dk®RCHJaEzdEEitteams
ctsted L tsdzls.

1 syoa Oz  ts2 d3" tc . [ 4 mdz Mo 82 Mise j dzdzts B t5dz!
CedddW S Oydd BtecOdzedyj MSEtsets o jh jMmMlsaO®. 1 HJ todzt
ftedlsj tctcOfmdes? yYOMmlsd 52 & WteOC ydw | sQlffe sB tsSH d
Zoydlsj dz' des dEOSIB] W @& 6 j 2, fnew L Pghdlzts 2 Yldils € Oc
OtcOCIsj todats H dzw f syo CdMmdzse s W HO. Clts
Pdz osCdMmdzisls © HOdzdzr = f syes On dzOBits ARG das o ¥ o
f sye On tcOMmMdzOIstcdo Oj dsects Eyomkse o Wkd otsC dfy
cisd dzso ' &3d S dMazslsOBd, ©GHBROCE MEEldisdy ddd o,
dzj SH dats L dzO y dzts .

) yJj dzsds f sC OL Olsj dzd ckdzmdztse s Msmistsw dzd v
COyd mlse | CzasemO (, CO¢C Mzjumsodj {Istsets, dzJ
H Odzdz" n f syo . 1 syoer iRt dz' ) to jlzy O fipleSjtsie) dzd J
fMjdz MCsatsLWY2fMilse jdadets] ftetsdLotsHMIsoats dzzy HOs Isfyv
ydmdzi dzOftcOodzj dzder = 2O fwmsorh jdedji SCOyjMmlseoO® Gk

Odzczs o Oz dz' j fsye', MmMshmsOs ckdzMO, ¢k dak
Fedzj esH, § dzBHtBStSHJJ

=11

157



1 Okydzr 2 yEtedzkOdz ¢rRLO j MIsdw sjqyuvve, ~ 41,

We have studied humuontent of the alluvial soils of the Upper Desna River
within the territory of the Bryansk region. In the selected soil samples, the content of
organic carbon, group and fractional structure of humus is determined according to the
genetic horizons of theoil and geomorphological profile.

The content of organic carbon (%) in the humus horizons of the considered soils
is consistently increasing among: alluvial cespitbsaluvial marsh soil. In cespitose
soils it equals from 1,89 to 2,33 %, in marstom 2,99 to 5,44 %.

Distribution of organic carbon (%) in soils profile depends on their genetic
features. For alluvial cespitose soils the distribution is sharply decreasing with hollow
absence of organic substance in the lower part of the profile. Idltveabmarsh soil
the distribution is gradually decreasing, organic substance is found not only in the top,
but also in the lower part of the profile which is connected with waterlogging of these
soils. For the soils developing on buried soils, bimodgtitution of organic carbon on
the profile is characteristic. The second maximum falls on the buried humic horizon.

The soils of the of the Desna Riviwod plain are characterized by a variety of
conditions for humification of organic substance. In @esp soils of both nedred and
terrace part of the floodplain the fraction of "free"” humic acids (GK1) considerably
dominates over the fraction connected with calcium (GK2) which is characteristic for
soils of a sour row. Prevalence of fulvic acids ias soils over humic acids provides
another support to this. In meadow and marsh soils of the considered site, fulvic acids
also prevail over humic acids, however, the ratio between GK1 and GK2 fractions is
ambiguous.

In general, indicators of the humusntent testify to poor quality of the humus,
and as a result, low potential fertility of these soils. Soils of similar floodplain sites,
before introduction to agricultural production, need a complex of actions aimed, in
particular, at improvement of humgsality.

alluvial soils, humus structure, humus content, organic carbon, productivity
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Fig. 2. Distribution of organic carbon (%) according to soils profile
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vsOBdZdYyo 2. Jwkzfftes?2 d WttOCydsdsds 2 MtsMmisOs ¢
Table 2. Group and fractional structure of the humus of alluvial soils
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HARDNESSBASED IDENTIFICATION OF NATURAL AND DECORATIVE
RESINS

Yu. P. Alexandrov

RL 9 J Mmlisdgr tcOL dz" § zOB tstc Ols tstcdzr j B3 sSBHT dH
HjSCBteOIlsde dz' = M d3ts fiz0 dzd L HOdE@[MWES IsdeRi B Zj Is Hdzd Isj dz' ¢
HistcsetsMistswh jegts etk Odedw . 1 Oy des kd3jls! B
sls dzd yOls O kzteOdz! dz" 2 W dzlsOts! sls HjSCtstcOIlsd o dzf
shdeydets § tod dzd BEJ dg'lsn fus@ HY dds@tc'f SH W dzlsOtc! .

4 yj dz sdedgiC el H i N jodzj dedW fetsyj MmO dHJ dalsc
B Mststesy HjdzdVW dzOlskztcOdz des Bz W dzls Otets y jadzC @ OB tsls
HddzOdid yj MSts?2 o jteHtsMisd ftodtesHdegr » d HJ SOl
fjtoj desmdesds dRRJCtosf osyj Mifstecdesds d2L.dzj ke d B dzis o s
Iso jtcHiSRBJ- O thaetsy j dz deso ™ 2 fteddzydyf dL d3d ted dedw
dimmdzj Hizj 3" A sBtOL Yytso fn 3ts dz' fts o toj d3d dad
gL &3 ted s j dz' dzts 2 BOL Hs d f sfdzj sMSsCO s

—
-

dzj CtesBOCdzd Isdzse s twOIlsA &P ddzy jodzlsilie ® O o tsBHJCT
IsOB d dz' dztsfyls EH OO, tcj Gzdzdtetseo Odedj { dzgj tecdd
j cOLtokzh O h jets ¢ tsdzlstetsdzw Iso jtcHtsMIsd sBtcOL Yyt
sctelzy j ddvw gdzH J dzlsstc O 9 dmmdzj v § BH yj SV tor
diisj B30 Bo sBY BRI ado OfjIs Itsydetsy dL d3jtejdedj ot
sdetsmdlIlsj dz' dets L B tedlsj dz' dets?2 BOL'™, ylbs Mfsmt
sfMistse jtodzsMisd d HftosdL sshEbiplsdsibd j §isg) tcj dzd

dHl dzsdW¥ds oydvw, MBE3sdzO ftodtetsH dzOW s H] HjCts
kMEtsCO, foddydyf dLdjtjddy HJOB]UdMEs2 s8]

f
dz
q
f
s
H

s

There are different laboratory methods for identification of natural and
decorative resinddowever, implementation of these methods requires a long time and
expensive equipment. It is important todi®e to differentiate quickly and at lower cost
natural amber from counterfeit amber and decorative resins of differentJikids are
mistaken for amber. This article presesaigpress evaluation of the dynamic hardness
using the rebound method on thertpble microprocessor hardness tester #ITh
order to accelerate and reduce the cost of resins identification of various Nelas.
measurement principle of dynamic hardneksesin samples according to the timie
passagéyy anindenterof the measumg base before and after the rebound from the
tested surface of a sampteused in the hardness test€he system of electromagnetic
acceleratiorof the indenter in the hardness tester ensures stability of impact, regulation
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of the indenter impact energynd the possibility of nedestructive testing of hardness

of resin samples without visible traces of penetration of the indenter into the test

surface The electroroptical system of the hardness tester provides accurate

measurement of the movement tiofahe indenter relative to the measuring base which

contributes to higher authenticity and performance measurement of hardness of objects.
identification, natural and decorative resin, amber, rebound method,

measurement principle of dynamic hardness
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Table Dynamic hardnessof resins of different fields. Duration of the indenter
acceleratiorbeforeit hit thesamplesurfacet,= 2.6 ms

 ddzOdsd yj MSC OW Iseo jteHsMIs! tsB
HA dzOBd ud MEBsHL e J 6H M
RMfdzi H Iz J HBOJtG_dISc Hise Jtod Is
SBBOLJ| OHJ! qdzsj eo| .o, H ddals j oo
UthtGBHdZtS:quHJdZ 9 |Zf|']d2138q-dZH a4z 9 |Zfl']d215
R=2 & d HJded y R:5d34Hd dzd y
’ H d dzO d3d y H d dzO d3d y
so j toH 5] so j toH S
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tsB dz. )
I BteOL J Y
Yd tedzts 2
ftoj HY 5dztsy 552 ° 13 453 ° 13,5
dL R dzH t5dzj
I BteOL J \y
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ftoj H Sdztsy 547 ° 23 451 ° 12
dL R dzH t5dzj
I BteOL J \y
e j i3 dzizls ts 2
ftoj HY 5dztsy 325 ° 23 280 ° 15
dL s tdkzkzds
I BteOL J \y
dzj f tetsL e O
35 dzts-y glztizls t
ftoj HY 5dztsy 493 ° 23 453 ° 18
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METEOROLOGICAL AND ECONOMIC OPERATING CONDITION OF
SMALL FISHING VESSELS IN THE BALTIC SEA

K. V. Kladov, E. Yu. Govyazina) .V. Bondar
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The article presents the results of the system analysis of meteorological
conditions associated with changes in wave and wind indicators on the Baltic Sea over
the last few years, as well as characteristics of fish catches by \sesakls in the
coastal zone of the Kaliningrad region. Trawlers and seiners make a main group of
marine fishery vessels. They produce more than half of the objects of fishing and
constitute one of the largest groups of ships in a wide variety of modficati
However, it should be noted that marine fishing fleet of the Kaliningrad region consists
of small fishing vessels built in Soviet time that have low technical and economic
indicators. Taking into account physical aging of ships, the level of nawigsdiety is
deteriorating.

Modernization of vessels and development of new domestic projects is an urgent
task today. To identify the main elements and characteristics of such vessels it is
necessary to have data on the weather conditions and conditithresradperation. The
present article is concerned with the solution of this important problem.

wind speed, wave height on the Baltic Sea, economic conditions, operation of
small vessels in the Baltic Sea
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ZOn sHdIMw o Cted3dj, Yt EZHtBds HEV tj @cdlsO

stct BBse d IsOdzS tso O OS] YoLotsdwWjls fBHHJ )Y
[HAZOCE ftod OSBd3 O] Bdampjdded 2 yuBGEdlsdz L O
Btsy J Is gdmyfrisr 9 Ols! ZHOtr otsdzdz f SH Cctcizs o 52
sBJd MY J yd dzd d dzd f slstsff dzv j dZssMmis d L OlstelzH dzd Is § dz' dz
CB3Bzdd COYydd &@ixHEZ Ndd" Bd f§siihjddydd d
ftcd HiNIsOo dfjtaiis ] T B O BOdz" A tcr Btsdztse dzr - mMkzHtse ,
dmf sdz! L2 Ismqw d o dzOMIstswh jji otej d3v.
sOBdZdyod 1. | d&ZzOeodz' | tOL Bjtejdedw dBOdZr » tor B sdzts o
Table 1. Main dimensions of small fishing vessels
L 0o dz | RO©OSCIjtedmisdSd
rdzdg r dzd dz© dzdtedzdted|f MOKH I Mts| ] sSHEBSE|r JHO
11Sd3<GOBG)lIJtl:l]’cidzH @zO [tOMmyy Mitej |BSEIS h i ded |
f/|f etsj dzOw tOd3d |6 OB O dzv w|o j ton|dzOd B 5Q
dzO W Gtolkz| f Odzkz

L, LYY, B, Bte, |vMmte| H, D, I Dw,
11328 | 25,50 22,00 7,00 | 680 | 2,37 | 3,30 174,0 30,0
2 |1-410 | 25,80 23,00 - 7,20 | 2,70 | 3,50 - 60,0
3 |12961 | 35,72 31,00 892 | 880 | 347 | 6,07 549,0 120,5
4 |1296 | 35,72 31,00 892 | 880 | 347 | 5,95 550,0 150,0
5 (1330 | 26,50 22,90 659 | 650 | 2,27 | 3,05 181,0 63,0
6 |13303 | 26,48 22,39 659 | 650 | 2,32 | 3,00 176,0 60,0
7 |t &#300| 29,34 25,00 6,20 | 2,65 | 3,00 240,0 64,0
81336 | 27,54 24,81 - 6,70 | 2,98 | 3,70 262,7 37,0
9|t +150] 27,20 24,00 6,20 | 550 | 1,84 | 2,50 149,0 31,0
10113273 23,72 20,97 6,15 | 6,00 | 1,94 | 2,67 145,0 23,0
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Fig. 1 Division of the Baltic Sea into meteorological zones
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THE DAMPING EFFECT OF THE LIQUID AT VIBRATIONS SMALL DIAMETER
PIPELINES OF SHIP

V. . Sutyrin, I.A ShinkarenkoE. I. Korotkaya

[Hddd dL WOCktstsse, Mmbkh jMmisejdades odzdwes h dr
o Odzd v , wWodzw jlsfpw o hjdzdzOY o9 dBtOYdW, ftodot
CodzmEES | COyjMmlseoj L WWjSIldo dzscasd alg BUE 02 B S
%O MkHOT hqduesCt] ©OMfsmistOd ddj 1§ &dzkyd dzo
NidO d ©jOddLso0d0 &jlstsHdSO yd-mdikized g dgtsH .
sOdasc s dmidzj Hseo OdzgdY HjBFWdEksh jes L WWiClko
MMeHse ' & IStoks 5§ dslf gaiteQs &lls Sufifdfs dztsy j dz d3j stsH )
LOC dzt yos hd2mw o {§oMmbstetsjdzdd §to] c5BcOL-59 Odzdats?
hj2 56 te Oded Y4 dzdzts § yd mdzs tOfmyd Bdzjrdz] dzb detse s
tcOLBdjdzdY OdZOdzdL Jtelzj Bsects tsBI j S IsO. 9 Qddeyj H j dzj
stekesftesosHO YdHCEMIS! 5. 1 sMsesjd L OsdfMddsh
Ctsdzj B Odzd 2 Istol s 'a bz istse 5Q O fpsdfilsf gedzj {Osstc) W o dv j
diMssyddStsds StdjBOdd?2, SCtbtt'j ©LOMN]tshlsteOdw
wodws hdjfw  Hd&Y  Ho dEYOIs fndzi Y O idEfjts tt &'s dzj B Odzd
stzetsftesosHises fosdLosHglsMY fod §odshd o
MowrLr 908 hdh btkzketstftocsotsH ) odzj " ded RBds s tstcdz’ d
90dzdj ftHojMtsC fthdtsydwjlsmw dzj sBatsHdBsMIs ¥
ko sfticoSHED j Gitg B ¥ Yic&kO, otLddSOsh jets oMmd
drn Y dHuHStMmis: s (otsHt?2, bkofdodJotsd) . 1 d&v yj ds
dzj sBrBHd®Bts BBl jHddzi dzdd + S jtedd3j delsOdz? dzn = d
MOl w fsMmowh j dz® twOL teOB sls §rjdzvas figesiptpfiStlyy tsttctsiz s B
Ctsdzy BOdd2 5 fosdeyjdd && MY jted B dlsOd dz
fescteORBds,] B j M j uj ddd2¢) d cPO e 6k B tzdzs 5 &R ¢
fedC zOH dzts?2 WdLdSd to1. SCMifjtdd ddsOd drj (i
GjLs5dzOdmdz j yOmlstded?2 Jf dd@I@EES o C sty B BR j, I[SOC
) sfilbtets dad 4 o Seilzsdas 2 dstsH j dzd d5j s Odzdzd yj S 2 4§
ftod 34 dzj Was[dejdudets e s 1 dzjSBYIRES G 1§ & s@YSA) Sy
f dzts Is detadfflds jstc O dzO3, 4 4Hsti 2 Uzg 0y’ 1200 d 1 S &L W W d yd j dals |
] Pifsdz® 0, 35.

OO kL CtdzjeOdd?2, ydmdzj dedets] (EsHj zdtese O
By ssH Ctsdj ydg' = 1 dzj 3d delseBO Ot W W dydJ dals HJ di3f W

One of the factors which is influencing safety of navigation is the increased
vibration leading to destruction of shiyill structure. The vibration insulation is widely
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distributed as an effective method of fight against the increased vibration on ships.
Methods of numerical modeling and analytical and experimental study of the effect of
the damping fluid in the vibratienof ship pipelines proposed and implemented in this
paper. The structurization method is in a basis of development, it consists in
construction of the transformed settlement scheme and unites limited number of
checkouts of initial finaklement splittingn analyzed object. The characteristics of the
damping pipeline by fluid were determined. Dependence of damping coefficient of the
frequency of the pipe were construct&tie ship diesel (diesel generator) is a source of
fluctuations These fluctuations extend to the ship pipelines which anet basic
communicationdor engines. Clearing of fluctuations of pipelines is made by the anti
vibration suspension brackets connecting the pipeline with external supporting
constructionsDesign of suspension braatk is complicated by need thie account for
vibration calculationsof pipelines of the damping effect arisihgy filling with their
liquid (water, fuel).We need the combinatiasf experimental and calculation methods
for the estimate ofdamping charactestics The paperis devoted toconstructed
technique ofsuch estimate. We usedhe software "A visualizer of fluctuations"”
developed by Institute of Applied Physics of the Russian Academy of Scitaces
creation forms of fluctuationsvia the obtained exerimental data.Experimental
researchebave allowed to receive resonant frequencies andd of fluctuations of a
plate inboth cases: in aiand in water. @nstructionof final and element model of a
metal plate wasnadeby application of a finakelement of type SOLID186 (ANSYS
complex) with amaterial density 4450 kg/m3, th& n g mmadule 1.2x1011 Pa and
Poisson's coefficient 0,35.

vibration analysis, numerical modeling, ship pipelines, finite el@gmmethod,
damping coefficient

IlrreruRre
4 zHtsoHsRL j ez L -f(dzidzj e Ols tstg) W dzw j Isfyw d fyls ts y dzg
Cslstster § tcOMf csMistcOdgw 8 Isfyw dz0 Mzutsear j Istc Iz &
HodGOIsj dzj 2 dzj sf tstedzg”" d&3d MmewL wdsd (tedfm. 1) .

tdm. 1. stdzj BOIsj dz2 d&zOv MmdMmilsj B3OJ dzjsB Ol Bt dzv & h (
M IStz tcso SH B3 eFCEfSEEAHs it O3y PstictOa s HL;
3-9adBtotsd L tsdfdticHze jh i O
Fig. 1. The fluctuating system is uniting the ship diesel generator with the pipeline of
small diameter: 1 engine; 2 pipeline; 3i vibration insulation sysension
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LBk "da fsHe jMBSS, MMewL' 908 hdn bkl s
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MstezC yqdw d3d . ltetsj CSIsdtetso Odzd 4§ f SH® fr]ts tsfr]dzisxd
tcOMmyd sOn b ac®ydto sH s Hy BfWdtekzs b j @ LWW g
ofMmdzj Hmilsea dJ L Of tsdzdzj dzd W dn >|q’HQtsfr]ls B (o tsHt
~nOcOCIsjtedmMisdS HjBIWJtese Oded W dZJtSB:TSHdd3tS sB I
tcOfmMyjlsder » B@jlssHtsa. 1 Ofmistswh OW MisOlsBHesP sfo wh
sy d deS g .

{1 {l1dCc Yoduu?

stsdzj BOdzdw MkHtsotsets bktkzptsftesoHO -5 M o C

yd @ez'ds ZtwOodzj ded j 53 Mdzj Hizs h jes adHO [ 1]:
IM|d*{X(9}/ df+[u| @ (R/t 4ot Ors{ 68 t, @)

¢ j[M| 8 BOtedy0O [E@niEOIsted yO Hj BY|¥|dadstse Oded v ;
BOted yo PR cosmpdstste kL dzse ' R{PM}idtcy 53 & ted 2 ;
odzgj hdedr dz2OGctclzL €.

] ©OfMujlOr fjHficdkOEOjlsmw, Ykt HJjBIWdtt
sy . fsfsteyd sdOd! df dkdggdadd yod ¥ j Mis¢ sMmisd

C = aK+ bM, (2)

G H alc] W ftojHMsOoadwels M2 St WWdydy
LSy jted ) delsOdz! dz" a5 f klsjd3 [ lylsax]b. Mot dde Isthds |
BJLW©GOL d3j tedz’ d3 S5 Wi dydjxdzeth tsdz Ol Bl t 9 toviElotidgdsO dz
fQdzj Hize h j2 L Ooadidizsfls? & :

X = al(2w) + bw/2. (3)

] Mo s ByYdted H! , Cet W Wdydddzls HBIWJese Od
BB3sH Odz! dz" 2 HJ ¢ to] dzin@als.), € ©F HrrPddff8mMdzj Hiso Ols j dz¢ dgr
O dzd IskzHr Ctsdzj BOdzd?2, dLdB3jtejdedzg § L O ydSdz L Ol

x = d [(2p)*+ o2 4)

I fijteosd3 ftodedzdy j dald M dtsfizldf ®lgEyddy dadyh dls
tcOo dzj ded2, MsMmisOo dzj dedzlz® ¥vHdde¥ Holzm dsH Odz! dz" =
X1= a/(2W1) + bW1/2,

X2 = al(2wy) + bw,/2. (5)

Il sL sy jdz IsOC Y | d dats@Rts1fWiziisd y dsjtf dels) & j Hokgf dgfdWvd te ts o
Cst WV dyd §fozls glodz sMmdzse Odz dz0 d M tsdz LlsaOdzo[d odB
COtedizssdzd yg HE BE BMiso dw dzO dL 2yoj a3 2 sBi jCIs.
1 dzj d3j dzls dzlz & tcOMmyYd Isdzlz ¢ BBtsH § dz Bl jJESIsO (d d fi
Csi WWdydJ delsse 3y jMlsSsMmisd d dz0mMmr sBi jCIsO ¢
Hj2fMisalzjls ¢ Oted3stsdzd U M€ O@ORY dzd lskizny migss A Hisdyde®
tsfr]uq’dzdelstste l BtsBMj dzolej @3dh Ckiafdsmbys 2 W W d yd J dzls s o
Hy BfWdtcse Odzedw (s tetslsd o dzj dzad v )

ma=171 kxi cv+ FocogW). (6)
l osHY BtsL dzOyj ded v

w2 =X Fo=h z =

0 m’ ° T m’ 2\/%’

fjtejitsHddR ¢ MdzjHEsh j2 YWsttdj LkteOodzj dzdv C tsdzj B
"+ 27 W:+ o =F ,CcOosiM). (7)
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dtej HiMlsesds ftedoJHddedWw JMisCsilygkdstsyddgomn
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Fig. 2. The scheme of measurements of vibration characteristics by the shock hammer
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Fig. 3. The scheme of measurements of vibration characteristics
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Fig. 4. Analytical models of a metal plate on air and in water
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Table 1. Comparisoetween analytical and experimental frequencies (Hz) of free
fluctuations of a plate in air and in water

"wlkzadj" dBsHT, H49W L Odgdzg" § dBSHT 9
- a - h
engiel gs | man [CEMTIE] g | v 0]
31,5 30,5 29,78 11,7 11,24 | 11,13 4,85
33,1 32,7 31,5 - 11,29 | 11,21 -
69,5 70,6 68,56 25,4 27,5 | 27,51 8,31
73,5 79,5 75,48 28,7 29,7 | 30,32 5,63
88,1 88 85,1 33,4 33,1 | 33,57 0,51
99 105,5 100,5 38,7 40,3 | 40,9 5,67
129,3 131,1 126,7 51,5 54 54,17 5,19
142,2 152,2 146,9 59,4 64,6 | 64,49 8,57
180,5 185,7 177 71 70,3 | 72,26 1,78
198,3 210,8 202,5 84,9 87,1 | 91,06 7,26
216 227,6 217,6 96,3 95,7 | 95,78 0,54
0,1
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g \f\\‘__
g 0,01 I S
g
g -
e <_'"'--—=‘__\ | o S H
g 0,001 I - T
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Fig. 5. Dependences of damping coefficient of a plate on the fluctuation frequency
in water and on air
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Table 2. Values of resonant frequencies and damping coefficient of a gteelih

water and without water

vtezBO BJjL 9fSH svtezB O M ot

1 By Yy Ofpistsis stsiwwdyd, st wwdydj (

BBHT 1y H] BfWdtotso HJ B W Jtetsa O
1 4,4 0,0181 0,0705
2 13,7 0,0119 0,02841
3 19,0 0,0112 0,02065
4 30,2 0,0086 0,01010
5 50,0 0,00443 0,00939
6 79,8 0,00346 0,00843
7 122,3 0,0029 0,00454
8 237,8 0,00074 0,00394
9 302,6 0,000402 0,00434
10 376,1 0,000584 0,0147
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Fig. 6. Dependences of damping coefficient of a pipe on the fluctuation frequency
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PRINCIPLES OF DESIGNING HIGFSPEED SHIP HULL FROM COMPQOSITES
BASED ON ITS WEIGHT EFFICIENCY AND LIFE CYCLE

M. E. Frantsev

fddzd dszds otsHBdL BB M Jjddw ey dd B3 MEtstesmisd
sBdMfjudeOjlsmy L O Mujl dzOdeedaz’"y 2H efOddH  fijl€@
ZOctelzL € d. ltedo j HJ dz ftosj CIsdetsotsyds | LktcOo dzj
Bd dzd i3z O Istsdzh d dz" sBh do Cd Cstef MO dL sy
fsojHjddj StBftsLdO kydl'r a0jlkfvy tOLoadIlsdJ d3
teOMMmdztsj ded j , Pdzdsjo > 4 OwQldigjdsd Misd & f tesydzsiis d
tO2tsdzj HJjWjSClkO. (OMujl Ctdyjdstoydd o dkzlt]
Ctodlsjted® 1 j2dzd o f sdzdzj dz H dzw Ctolzg ¢ r fMkzHtso
sfjwoyds HIWjSCbsmMisfdd o [OiMpiisle s hagdQaddso
odzzlstecjdzgdedr HjW jClsse © Istejnm Mz2zyow=s: f dzOMmls
Cstef 2Mj o Cwdayj Jjets YdLdgj dedesegts yds dzG, 0O 1IsO
dso ts?2 f dzOfMisdder ) H W jShsdd df O teOmMmdzs,j dad j .
1 cOodazO3 t siid X flcds O (datOalty § (1 1) . I fite
ftesydesmisd yJj dzs?2 § &zOfmisddzr d § zOMmisiddag Is, i o1 j W
Istcj Ist g gitetsW s j dz totslifs &HIgHGEROd Istejls! jd3 fmdzzyoOv
MesmMisswdad CttcfkzmMO MEzHdO dL ¢ s ds] ldfisiss j diists, |

SCtOdzd Uj dzs CBHdZ o5 d dzj € SH A ds.
ftosj Clodtotse Odzdj MCttsfisd & Mkuss -dL St&
desfls’ , ydLdzjdgder 2 ydSdz, odzbetsj dzdzdj HjW jClsr I

Minimum bare displacement of a higheed slp from composites is ensured by
the minimum weight of its hull. Engineering equations are given to justify the criterion of
the minimum plate thickness of a hull from composites. Composites behavior for
exploitation takes into account the development of internal defects such as delanamat
well as changes in the characteristics of strength and durability of the composite in the area
of the defect. The calculation of the concentration of internal defects such as delamination
using Bailey criterion is made for a group of hgteed vesds from composites that have
passed defectoscopy in the Moscow region. Also, calculations are made for internal defects
for three cases: the plate in the new building, the plate in the hull at the end of the life cycle
and the probability of the new plateacture which has the internal defect such as
delamination. Aging of the composite was based on the Rules of the Russian River Register
(RRR). In the first case strength margin of the whole plate and the plate with a defect is
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ensured. In the second cadds not. In the third case internal defect is likely to increase. In
the second and third cases the technical condition of the hull from the composites can be
conditionally qualified and disqualified.

design of higkspeed vessels made of compositesghw efficiency, life cycle,
internal defects such as delamination
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Ve Oo dzj dzd j fesydshisd Sstf kMO MkHdd dL ¢ td
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Fig. 1. Sequence of decomposition and assessment of the impact of internal
defect at determining structural behavior of the ship hull from composites
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composite plate (on the right)
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BIFURCATION ANALYSIS OF THE AGRICULTURE DEVELOPMENT
OF THE EXCLAVE REGION

E. Ya. KozlyakovskaygD. N. Gegechkori

J MlsOls! j OdzOdzd L oz j Isfmyw MsMmissWw dzd J OG tot
s Odzd et ¢ 52 B ZOMislHMY tcOBBFFOIStcPo O Ilsdw fd Mmisj
ALW2Mlse O 1 CMEC O desets tjedtsdgO f IssySd L toj dao
slstcOy O Is f tetsB dzj d3dz" | L tsdz d CtedL dMmdz J mts
CesdRf dzj C MO COC Mootk dsisd oL Od iMooty L Odzdz’ ~
9 COyjmlsej MdMmisjddr . I rwedzjdgr IssySd BdWkts O
] gsHO (WOLT): HSBdW ks Oyd sdzdz” 2, BdWEtSCOyY
U N d ) MlsOls! j MY stedilz dzd tcts 0 Odz' sted Isdf O f
q StelstsWsCEMdtetse Oded jdzts j y Ofidstidtaetasty L Oz b 5 2@ gz ¢
H jJos] MmMtoldsh jdd) tjltdRkjdiikzj dkd =~ dstetd §ft
) s yjdzdzr = o MtsMmlsOe lstcjBdlsj dz-fEBEASL AL d dz
LOCSdetsHOIsjdz' dg" dg OCIsOdz. 1 tesOdOdzdL dqetso OdzO Mis
s Ofirlzd dzG tc OH MC 52 sB d&zOMIsd o 4§ 4 mMtsMlsOo dzw s h d j .
MOdstse § MY j UJ dedzts fls ' ts B 2@ dgdf dizd dapjtdTldstas 23 o  H O d3c
i ® 201thtcjcH.Mis p=iisd®®y jd GBI j A3" (9 dzO
f s5COL Olsj dzw 7)) ftoesHECIstse fdlsOdzdw  slstej BdIsj dz
5B ZOMIsd-201 R 0d4d&. Jteso jHjdz MtcOo dzdlsj dz' dz" 2 Odz@
fslstcjBdzj dzdv ftesHEZCIstse ff s OefdeO ofifstdd dd fiftds AsE) € «
ANJjHECOdz dzf 2 L Of stesBtc RRd/ls jedz! ME 52 CtsteLr ddzgy o Yyl
ANdJHJtOY qoe3 . 1 2. 2pd&d fls e ®O® L HcOo 55R teOdzj dzd
tOLodlkdw tA sl 02.08.2010 N 593dz c¢fB LI
tcOyd sdzOdz! dz' o3 dzts te 3O o3 sl zpelzdy ] yu®s Eo
Mtsotcj d3j dzdz" a3 Istcj Btso Odzgd ¥ disis Olstcso F&HE H tztf I Pda W 6 t
Bjtesftcdwisdw Hdzv ttOLoadlsdw fmjdz MEtsets AL wW22Mmls
d i3 stelstsL Ogg " jdedw M yjde BJMfjujddy {fsH
s Odzd dzd dzc tc HfsUs 2 B dz

BdWEZtC Oydisdeder 2 0O0dzOdzdL, ftesHtse sdz! Mise j dzdzOV
1 CMSCdzOo dz" 2 tojedtds, HtosHBOtSAdZ Mise j dgdzOY B Jj L 5 C

This article is devoted to the urgent problems of import substitution and food
security in the Russian exclave of Kaliningrgddexamines the stages and status of the
agriculture system development in the region using a bifurcation analysis. This analysis
reflects problematic zones, and the current crisis conditions of the (Russian) agro
industrial system. The point of bifurcati was identified, three bifurcation periods
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(phases) such as pob#furcation, bifurcation and aftdrifurcation were described .The
article also identifies three types of import substitution strategy like focusing on import,
partial import substitution, rell total import substitution. A consumer basket in the
Kaliningrad region and its components were analyzed. Amounts of food consumption
were compared according to several legislative acts. In an attempt to ensure food
security, the research addresses theetbpment and procedures of the agricultural
sector in Kaliningrad. The level of saltifficiency in Kaliningrad during 2015 and into
2016 is examined, in addition to the food basket composition and volume of
consumption. The possible ways of agricultudgvelopment based on the import
substitution were offered in order to ensure food security.

bifurcation analysis, consumer basket, agriculture, exclave region, food security
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Fig. 1. Bifurcation phases (prebifurcation period (1), bifurcation period (2),
afterbifurcationperiod(3))
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Table 1.Self-sufficiency of the Kaliningrad regions in some kinds of food in 2015
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Table 2. Structure and volumes (in natural indices) of the consumption basket of the
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