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PaccuarpvBaroTcr noAxoAbr K rpoprrauponaHlrro 3Kocr,rcTeMbl BblpocrHblx
npyAoB I4 HOBbre MeroAbI noBbrrrreHr4r o6ecleqeHHocrr,r pbr6 ecrecrBeHHblM
KopMoM. flpuno4-a:rcr AaHHbre no ynfr[reHr4ro pbr6oBoAHbrx noKa3arenefi
Bbrparrlr4BaHrar pbr6onocaAorrHoro MaTepr4irna (nuxunaeMocTH, cpeAHeft MaccbI,

ecTecrBeHHofi v o6rqefi pbr6olpoAyKrr4BHocTr.r, cHr,Dr(eHHro pacxoAa

KoM6uKopMoB) npn rrpHMeHeHur.r MeroAoB HanpaBneHnoro Bo3AefrcrBLIt

Ha 3KOClrCTeMy.

Rnrcueeute ctrona: rrpoAyKTr,rBHocrb, ecrecrBeHHarl KopMoBiuI 6asa, nos4eficrsue
Ha 6uorolbr ra 6uoqeno3br, rroJrr{KyJrrrypa prr6.

llpozsno4crBo noca.qoqHoro Marepuana pa3nr4qHbrx BrrAoB pbr6 3aHI-IMaer oAHo I,I3

ueHTpanbHbrx Mecr B npoMbrrlneHHofi aKBaKyJrbrype. oAHr,rM r{3 pe3epBoB noBbIIIreHI,If

rrpoAyKTrrBHocTr,r BbrpocTHbrx npyAoB .rrBrreTcs HarrpaBJIeHHoe perynzpoBaHHe ux
SKOCHCTeMbT 3a Ct{er Ollrr.rMr.r3arluu npoAyKrlr,roHHbrx npoqeccoB r,r rpooHqecKl4x cBt3efi.
3ro Aocruraercc MeroAaMr,r crr.rMynupoBaHvs. pa3Br"rvrfl ecrecrBeHHofi KopMoeofi 6a3H u
noBbrrrreHr,rr o6ecneqeHHocTr4 MonoArr pu6 ecTecTBeHHbrM KopMoM, KaK HaI46Onee

KaqecrBeHHbrM r,r nonHorleHHbrM. xusHe KopMa Heo6xoAuMbr B parluoHe pbr6 An.f, pocra r{
HopManbHofi xprsHeAeqrerbHocrr4, oco6eHHo Ha paHHprx cTa!'r4flx pa3Br,rrr,rt, [ocKoJIbKy B

nepBble HecKonbKo cyroK nocJre BbrKJreBa y Jrr,rlrHHoK pacqenneHrre nuilIeBblx
KOMTTOHeHTOB OCynIeCTBnS,eTCfl B OCHOBHOM 3rcOoepMeHTaMU, nOCTyrarcqUMU Vt3

ecTecTBeHHofi fluilIu. floeroruy, HecMorps Ha HaJrnrrr.re orpoMHoro accopTI,IMeHTa

oreqecTBeHHbrx vt 3apy6exHbrx cTapToBbrx KoM6LrKopMoB [nfl pbr6, [o-ilpexHeMy
ocraercr norpe6Hocrb B flon1,.reHr,rfi xrrBbrx KopMoB Anq r,rcrroJrb3oBanr4s. B KaqecrBe

o6sgaremnofi Ao6aeKr,r B parluoH MonoAr,r pa3Hbrx Br.rAoB Bbrparql{Baeuux pu6.

B pesynrrare flpoBeAenux pa6or no npou3BoAcrBy craproBoro xr4Bofo KopMa Ant
JrprqrrHoK pbr6, BbrnoJrHeHHbrx B na6oparoppru rulpo6r4onorvrvv KynbrI-IBI4poBaHrrt )KI,IBbrx

KopMoB BHI4I4IIPX, 6rrra pa3pa6oraHa 6uorexHr4Ka MaccoBoro ronfreHus HayIrJrI{ycoB

Artemia, BKJIIotIaIo[Iar e ce6s 3aroroBKy, oq]rcrKy rI,Iu or [pl{Mecefi, xpaHeHLIe,

aKTLrBarIurc 14 r.rHKy6arlr4ro. Peaynrrarur grr4x pa6or 3aIIIuuIeHbI aBTopcKrrMI,I

cBr.rAereirbcrBaMlr (A.c. J,,1b712065, 1980; A.c. J\b 935044, 1982), a raK)Ke r.r3rroxeHbr B

peKoMeHAaqzrx (EoraroBa, fycee, IIIy466sn, 1986) r.r BHeApeHbr Bo MHorIax pu6onoAHblx
xogsficrnax crpanbr. flpurr,renenr,re AaHHofi 6uorexHonorul4 no3Borqer clreuuaJll,IcraM
xossficrs 3HarrrrreJrbHo yBenuqrrrb BbrnycK xrr3Hecrofixoro psl6onocaAoqHoro Marepl{afla.

Apyruu nyreM r.rcflonb3oBaHur flur]\ apreMr{r{ sBrrfl.ercfl. r,rx AeKarrcyrrfllq:zfl, }r KopMneHLIe

Jrr.{rrr.rHoK olr6puonauu (flronuyx, 1984). Pa.:pa6oraHbr parII4oHbI KopMneHv.fl, onpeAeJleHbr

onrr,rMzlrrbHbre ycnoBr,rs rrvffannns prr6 npu r4crronb3oBannvl apreMl,Iu B KaqecrBe

craproBoro xr,rBofo KopMa. KopuleHue Jrr.rrrr.rHoK pu6 aprerralaefi urzpoxo plcnoJlb3yercs B

uuponofi npaKTrrKe prr6ono4crBa n noKzr3brBaer BbrcoKylo s$$exrunHocrb groro BrrAa
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KopMa. llogparqznanve rlllrrr4nox pu6 Ha gToM KopMe, r.r rocneAyroqee sapu6reuue
ilpyAoB rroAporrleHnofi uoroAbro, Aaer cra6unrHo xoporrrue pu6onognbre pe3ynbrarbr.

.{oxa:ano, qro 6uorornrecKr{ aKTXBHbre BerrlecrBa, coAep)Karrlnecfl. B ecrecrBenHoM
KopMe, ynyquaror ycBoeHue rou6uropMoB, oKa3brBar BJrurflHvre Ha SeprtaenraurBHyro
cucreMy v aKTvtBvsaqurrc 6uoxrrMr{rrecKrax npoqeccoB B opraHuerrae prr6.

B na6oparopun rvr4po6uororun BHI4I4IIPX rpoBoArrct t4ccneAoBaHrrr ro
KOHCTpyT{pOBaHUrO r{ Ha[paBneHHOMy perynprpoBaHr4ro BoAHbrx 3Kocr.rcTeM, c rleJrbro

noBbrrrreH[r r{x [po.qyKTprBHocrr.r. floAxo.qbr K KoHcrpyr{poBaHr.rrc npyAoBbrx 3KocucreM
npeAcraBneHbr Ha cxeMe (puc. 1), t43 Koropofi cnegyer, rrro cnoco6rr nosAeficrnvfl Ha

3Kocr,rcreMy BKrroqalor e ce6s rpr{ ocHoBuux 6roxa:

- nosAeficrBr,re Ha 6uoronsr;

- HanpaBneHHoe eoa4eficrnve Ha 6uoqeuosu;

- QoprrarapoBaHue prxrr,rorleHo3oB rlrfl Han6oree noJrHoro ucnoJrb3oBanr.r.rr

KopMoBbrx pecypcoB pu6ono4nbrx BoAoeMoB.

I,IsnecrHo, rrro Menr4opar\Hfl ra y4o6peHlre prr6onoAHbrx npyAoB orHocrrcr K rrr..rcny

saxHefiufix cnoco6on nos4eficrBrarr Ha no4urrfi 6uoron. Mernopau,rBHbre Meponplrrrr,rt
npoBoAqTcr, [pe]KAe Bcefo, AJU{ Ilpr{Be4eHvs, [pyAoB B HaAnexaqee 3KcrrnyaTarlr{oHHoe
cocrorHr,re. Cnoco6u Menr{opaq[u (rexHravecrue, 6uororuqecKr4e, xrlMprqecKr,re,

KynbrypHo-TexHrrqecrue u 4p.), KaK cpeAcrBa ynlrqueHr{r ycJronufi o6urar.uy. psr6,
rrlrpoKo ilpeAcraBneHbr B nr{Teparype u npr{MeHqrorcr B npaKTr.rKe prr6Horo xosgficrsa.
B nepnorvr 6rore cxeMbr npeAcraBneHrr nau6oJree 3Haqr,rMbre MeroAbr sosAeficrnvfl Ha

6uoron.

Cpe4crnauu Mexanrrecrofi Menr,roparlur4 [oAaBrrercs qpe3MepHoe pa3Br,rrr,re

xecrxofi pacrrrrenbHocrr{, [por,r3Bo.U,rrcr oqrrcrKa v yrny6neuue nporoK vr KaHaB,

BbrpaBHr.rBaercr .uHo cnycKHbrx npyAoB. BaxHrrlr cpeAcrBoM yn) {rreHr,rs KatrecrBa fpyHTa
flBnrflercfl o6pa6orxa rrx Jroxa [yreM pbrxJreHur pr r.r3BecrKoBaHl{t. Psrxnenue Jroxa,
Ha Soue u3BecrKoBaHvrs) ycrpaHJrer Kr.rcnyro peaKrlr{rc cpeAbr, Koropzr{ yrHeraer
rr,rr.rxpo6uoJroruqecKr.re npoqeccbr, rrpn oroM yJrlrqrrrarcTcr ycnoBu.f, MI{Hepa[rga\r4u [orrBbr
c nocneAyroqefi or,qa.reft 6uoreuHbrx gJreMeHroB B BoAy. IIpn npurraeHeHllr y4o6peHafi
npecJreAyercr rlenb yJryqrlr,rrb ycnoBr,rr rrvtra:nns., DraBHbrM o6pasou, nJIaHKToHHbrx

no4opocrefi, [ocKonbKy or pa3Br4Tux QuronJraHKToHa e 6omuofi creneuu 3aBvrcvtr

rpoAyKTI{BHocrb BoAoeMoB. Bonpocu BrrvrsHvte. yao6penufi Ha npoAyKTHBHocrb [pyAoB
orpalKeHbr B MoHorpa$uu f.f. Bun6epra u B.II. JlsxHoBr,rqa <V4o6peur4e rrpy.qoB)
(1e6s).

OpraHuvecrue y.uo6penur co3Aaror 6naronpuxrHyro cpeAy rm pa3Btrtufl
6axtepuit, r4x BHocsr o6rrqno rro noxy, [peAlorrruTeJrbHo n npu6pexHyro xopouo
aepupyeMyro 3oHy. B xaqecrne opraHr4qecKr,rx yao6penrafi ucilonrsyror r<oHcrzfi uru
xopoauil HaBo3, KoMrrocrbr. Haptyy c rpaAr{rllroHHbrMr.r BrrAaMI,r ylo6penufi B

pu6ono4noil nparruKe, rro AaHHbrM prAa aBTopoB, npr{MeHrror HerpaAr{rl[oHHbre BrrAbr,

B rracrHocrr{, npoAyKTbr rurAponr,r3Ho-Apo}KxeBoro npor.r3BoAcrna (Kosnon, 1986, 2004;
Hnronona, Ocrpoyxosa, 2001 r.r Ap.), pacrr4reJrbHbre rpanynrr (TeeruroBa r,r Ap., 1987),
Mr{KpoyAo6peHu-n (Enryrueuxo, 1984). Llccne4oeanus ro npr.rMeHeHr.r}o yao6penufi
nocBqilIeHbr onpeAeneHlrlo HopM r,r cpoKoB HX BHeceHr4s.) a TaKxe [or4cKy ollTlIMzlrrbHofo
coorHorxeHur pacrBopeHHbrx B BoAe 6uorennux 3JreMeHToB.

BOIIPOCbI PbIBOJIOBCTBA rornr 14 Ne2(54) 2013 J5 t



IIIMAKOBA 3.}I.

BO3AefiCTBHJT Ha npyAoBbre 3KOCr{CTeMbI
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Vseru.{egr,re pu6onpo,ryrrr{BHocrr.r r.r s$(pexrr.rruocra (fynxqrloxupoBaHr.rr gKoclrcreM

Puc. 1. Cxeua noBbrrrreHr4r npoAyKTr.rBHocrrr u stf$errunnocru tfyHxqIaonllpoBaHllt
rrpyAoBblx sKocI4cTeM.

Fig. 1. Scheme of productivity and function effectivity increase for pond ecosystems.

flpepueucrbrft xapaKTep gKocr{creM cnycKHbrx pbr6oBoAHbrx npyAoB orKpblBaer
BO3MOX(HOCTb rrpu OCyIIreHVV AHa r.r3MeHr{Tb He TOJTbKO XapaKTep 6UOtOna,

Ho r4 crpyKrypy 6roqeHo3a (6lo1 2).

Crpyrrypa arrbroueHo3oB no Br4AoBoMy cocraBy r,rpaer AaneKo He nocneAHloro
poJrb B yBenrrqeHr{r4 flpoAyKrlr.rfi rrocneAyrouux 3BeHbeB [r.,rqeBofi ue[u. B nnanxrone
yAo6prervrux npyAoB K Har.{6onee pacnpocrpaHeHHbrM H Aocrr,IrarcqllM I,IHTeHcHBHoro

pa3Burufl orHocsrcfl Ar{aroMoBble, 3eJreHbre v cI,IHe3eJIeHbre BoAopocn[. MeHrruee
3HatIeHHe r.rMeror nrapoQr.rronrre, 3BrJreHoBbre, 3oJrourcrbre, xeJrro3eJIeHbIe. Xoporuo
florpe6Jrrrorcr 3oorrnaHKToHoM MeJrKHe Br.rAbr 3eJleHbrx BoAopocnefi, npexAe Bcero
[poToKoKKoBbre, [o3ToMy pa3pa6oTKa MeToAoB cTr{Mynr,rpoBalj.r4s. vrx pasBvTr4fl

lpeAcraBnrer co6oil oco6yrc 3Harrr,rMocrb.

3ua.reHr,re Bbrcuefi BoAHofi pacrr,rrenbHocrra B gKocr,rcreMe pbI6oBoAHbIX BoAoeMoB

Heo.qlrHaKoBo. Hau6oree [one3Ha MmKzur pacrr.rrenbHocrb, cnyxaIqzu{ MecroM
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KOHrIeHTparIUr{ KOpMOBbTX Anr pbr6 OpfaH}r3MOB r{ OKa3brBarOUar CyUeCTBeHHOe BJrr{rHr4e

Ha I{x pa3BuTue. ?Isl\deHeHr.re xapaxTepa pacrrrreJrbHbrx accoquaqufi u coo6qecrs
opraHr,r3MoB, o6Hrarorqux B 3oHe :apocrefi, Bo3MoxrHo rrocne yAurcHr4r xecmofi
pacrr{TenbHocrr.r (ocoxa, poro3, KaMbrrrr, TpocrHr4K r,r Ap.) u BBeAeHr,rfl BMecro Hee

uau6onee 4ocrynHofi p.nfl pacrr.rrenbHorAHbrx )Kr,rBorHbrx usrrcofi pacrl{TenbHocrr.r
(n uacruocrr,r ropeq 3eMHoBoAHrrfi, p4ecru, ypyru). PH6osoAHbre BoAoeMbI, nJrorqaAb

Koropbrx 3apacraer na 20-25%o u.srrcofi pacrr,rrenbHocrbro, nau6onee npoAyKTr.rBHbr.

Vnyrurenue crpyKTypbr r4 KopMonofi qeuHocrrr zlJrbrorleHo3oB cnoco6crnyer floBblrrreHrlro
npoAyrrlr.ru nepBoro 3BeHa rpo$uuecxofi qenu. PerynuporaHr{e pa3BuTr,rr Hu3rrreit u
ssIcurefi eoAHofi pacrr.rrenbHocrr,r flBJrrercr rarcKe 6uo.noruqecKrrM MeroAoM

HopManr.r3a\r4vLr ynlqureHr,rr Kr4cnopoAHoro pe)KlrMa pn6ono4ubrx BoAoeMoB.

Baxnrrlr 6uonoruqecKr,rM acnexToM sosAeficrn[x Ha npyAoByro gKocucreMy

flBrnercs, yrrpaBneHue ee rpoSuqecrofi crpyKTypoft, roropoe cBoAr.rrcr K onrr,IMvoa\vru
coorHorrreHr.rs rroroKa 3Heprr{r4, nporeKaroqefi no ocHoBHrrrra rpoQuqecKI,IM IIe[rM r.r

rroAaBJreHr,rlo rruuleBbrx qenefi, ro KoropbrM flpoucxoAr{T ee orroK. flo AaHHbrM

I4.8. Eoraroeofi (1980, 1985) rprrMeHeHr4e eKororuqecKofo MeroAa r{HTporyKrlr{rr
Daphnia mogna no3BoJrrer non) rarb vHTeHcr.rBHoe pa3BI,ITr.{e 3oonJIaHKToHa

(ao 50-100 r/ru'), rpr,r groM AoMrrHupyrouee 3HaqeHr,re B cocraBe 6zoqenosa 3aHr.rMaror

r,rHTpoAyrlupyeMbre xorBorHbre. B nepuoA MaccoBoro pa3Brrrus D. magna o6pasonunaer
cKonJIeHI,It B Br4Ae ((poeB)) uru <<ctafi), qro cnoco6crsyer r{HTeHcr.rBHoMy r,rcnoJrb3oBaHr{rc

ee pu6ofi (Illlaaxora, 1984). flogurusurrr,r Saxroporvr uHrpoAyKqr.{r{ 4aSnxra B

prr6ono4nbre npyAbr flBrrsercs, TaKxe ilposBneHr.re eQQexra nocreAeficruns. vtx pinBr.{Tuq

rns eQQunuaJrbHbrx (ruuyroqux) ruq, orJrox(eHHbrx B BoAoeMe.

flepcnexrznno B Ha) rHoM vr [paKTHqecKoM [JraHe npoBeAeHr,re pa6or ro
r{HTpoAyKrlr,ru B npyAbr rroJrrrKyJrbrypbr KopMoBbrx rns pu6 opraHLI3MoB oAHoro
rpoQnuecxoro ypoBHfl, Hanpr4Mep Mo[Ha + gaQuux MarHa, rrro IIoBbIIrIaer
o6ecneqenHocrb MonoAra pu6 pa3Hopa3MepHbrM KopMoM: MeJrKprM KoJIoBparKr4,

Hayrurlrycbr BecnoHorux paroo6pa3Hbrx, MeJrKHe BerBr,rcroycbre parrKr.r Ha HaquIJrbHoM
gTane Bbrpar{r.rBauur, oco6eHHo npu sapu6reuufi [pyAoB HenoAporqessofi nuqunrofi.
B Aa-nrsefinreu srrcorxfi ypoBeHb pa3Burufl, 3oonJraHKTona Ha6nroAaerct B TeqeHHe

20-30 gweit, rJraBHbrM o6pasou, 3a cqer pa3uurvrfl BerBrrcroycbrx paKoo6pasusrx, IIeHHbIx

Anfr pu6 B KopMoBoM orHorrreHr4r.r. ,{onomrurenbHaJr npoAyrllu-a nJIaHKToHHbIx

xr.rBorHbrx, npv HanpaBneHHoM r,r3MeHeHr.r[ crpyKTypbl 3oonJIaHKToHHbIx coo6Iqecrn,
no AaHHbrM I4.A. Kysruuua (2007), Bbrpaxaercfl nenrrr,rHofi or 30 .{o 80 rylra,
qro B 3-5 pa: 6omrue, rro cpaBHeHr,rrc c pa3Br,rrr4eM 3oorrnaHKToHa npfi rrpl{MeHeHvrv l.ns.
crr{MyJrlrpoBanvrs. ero pa3BHTr4q rorbKo Mr{HeparrbHrrx y4o6pesuit.Pa6orbr rro I,I3MeHeH[ro

crpyKTypbr 3oorrnaHKToHHoro coo6qecrsa s cropoHy AoMr4HnpoBar.ufl. u MaccoBoro
pa3Bv-tr4fl MHpHbrx Qopr"r 3oorrJraHKToHa, 3a cqer r.rHTpoAyul{pyeMblx BI,IAoB,

u noAaBneHrrro pa3BrTrtfl. xr.rrrlHbrx Br{AoB BoAHEIX 6ecno:souoqHbrx orJrllsalorct
nosusHoft ll I,rMeror [paKTr,rqecKoe 3HaqeHr,re.

Ocnonnyro qacrb KopMoBbrx \ilfl psr6 6enrocnrrx opraHI{3MoB cocraBnsror
JrI,Iqr.IHKr.r xupoHoMrlA. OAnaro B neprroA BbrJrera HMafo r,I3 Bo.qoeMa oHlr BbIIraAaIor I,I3

cocraBa 6enrocnoro coo6ulecrna. [ouuue paxoo6pa3Hbre, B r{acrHocrr,r BoAtHofi ocruK,
Mr.r3r,rAbr, raMMapuAbr, crpe[Toqe$a.nroc, o6uraror B BoAoeMax B TeqeHue scefi. xI,I3HI4,

o6laAarcr nsrcoxofi nuulenofi rleHHocrbro u o6ecneqr{Baror 6onee cra6umnrrfi ypoeeHs

Aonnofi xopuonofi 6asu pu6. IrlHrpo4yrlrrpoBauHbre B rrpyAbr AoHHbIe paroo6pa":urre
cocraBJr{ror cyrqecrBeHHyro qacrb soo6eHroca (n cpe4HeM or 5,5 Ao 43,5yo or o6qefi

BOIIPOCbI PbIBOJIOBCTBA ror,a 14 Ns2(54) 2013 339



IIIMAKOBA 3.H.

6uouaccrr). VponeHb r,rx pa3Br{TvA gaBvrcuT or nJrorHocrr.r [ocaAKr4 pu6sr I,I HaqaJlbHoro

KoJrvqecrBa paroo6pur3Hbrx. IIo AannrrM prAa aBTopoB (Borarona, Xervraena, Kucerena,
1986; Xeuaena, 1988) npu nJrorHocrr,r rocaAKr.r nogpoqeuuofi Mono.qr Kapra
60 ruc. un./ra [epBoHaqtubHas Macca BHocr4Mbrx AoHHbrx paroo6pa^:Hbrx AoJIXna 6rrru
He MeHee I xr/ra.

Ilpnr I,rHrpoAyKrlr{u AoHHbrx paroo6pa.:urrx p^nfl co3Aaur.rt AonoJIHI,ITeJIbHbIx
y6exuq, c rleJrbro npeAorBparrleHr{r BbreAaHr,rq ux pu6ofi, u yn}rqlxeHl-Iq ycloeufi
ilvffanr4fl. rrHTpoAyrlupoBauHbrx xr4BorHbrx, qerecoo6pa3Ho BHocr,rrb B fipyAbl 3eneHylo
pacrr{TenbHocrb. Bnecesue sereHofi pacruTenbHocrrl, qepe3 KaxAbre 15-20 AHefi s nvAe
cHonoB uaccofi I-2 Kr, pa3JroxeHHbrx BAonb 6eperonofi rvrHr4r4, cny]KIaT TaKxe

AononHr,rreJrbHbrM cy6crparorra Anr orKJraAKr,r flu\ B3pocnbIMLI HaceKoMbIMI,I,
rrro cnoco6crnyer yBenurreHr..no qucneHHocrr,r 6enrocnrrx xr.rBorHbrx. BuAonoe
pasHoo6pasfie, AoMrrHIapyroqefi rp]rnflbl 6entoca Jr]IqLIHoK Cironomidae, 3aBvcr4'r or
Mecra HtxoxqqeHHr cHorroB: B noBepxHocrHoM vrrwr npr,rAoHHoM ropl.{3oHTax.

IIpu naxox,qeHrrr4 cHorroB B noBepxHocrHoM ropr,r3oHTe pa3Br{Barorcr 3apocnensre $oprvrrt
npevMyrrlecrBeHHo poAoB Glyptotendipes, Endochironomus, Parachironomus.
B rrpr{AoHHoM roprr3oHre AoMr4Hr{pyer MorbrJrb (Chironomus plumosus). Bsecenue
B npyAbr cHonr.rKoB sereHofi pacrrlTenbHocrr{, y.qo6peHH6lx Apoxxenofi 6paxxofi
(us pacvera 10 rr/ra) rrJrr4 rrrr.rqbr,rM rroMerou (0,5 rr/ra), cnoco6crnyer pa3BHrLIIo Ha HLIx

MeJrKr,rx $opn Jrr,rqr.rHoK xr{poHoMr.rA, oxorHo noeAaeMLrx prr6ofi. 3ror nu4 y4o6penufi
cneAyeT BHocr.rTb .qo oceHHefo rroHrrxeHr.rq TeM[epaTypbr BoAbr, rroA KoHTponeM

KprcnopoAHoro pexuMa. flpHrraeneHrle 3Tr,rx npocrefiurux cnoco6oB npr.rBneqeuus. KoMapoB

K npyAaM no3BoJUIeT yn) {ilrl{Tb n}ITaHI,Ie prr6 6enrocHblM KopMoM.

Taruu o6pasou, npr.r HanpaBJreHHoM pr3MeHeHr,ru crpyrTypbl 3oonJIaHKToHHbIx LI

6eHrocHrrx coo6qecre, [yreM r{HTpoAyKrlrdrd BbrcoKorrpoAyKTI{BHbIx BoAHbIx

6ecnosnoHorrHbrx, KopMoBarr 6a:a Naensercr B cropoHy Kor[qecrBeHHoro yBerurIeHI,It LI

KatrecrBeHHoro yn)ru{ureHr.rr. BucoronpoA}'KTr,rBHbre xr,rBorHbre 6onee eS$errurnno
yrlrnr43r4pyroT KopMoBbre pecypcbr, HeAor,rcloJrb3oBaHHbre MaJro[poAyKTr,rBHbrMr.I BzAaMI,I

BoAHbrx 6ecnosnoHoqHblx, r{ rloBbrrlraror [polyKTr4BHocrb BoAHbrx gKocrlcreM.

K nepcrreKTHBHbrM pa6orarr,r rro noBbrrrreHlrro [poAyKTI{BHocrI,I pu6ono4nux
BoAoeMoB orHocsrcq paspa6omr,r MeroAr,rqecKl,Ix npr4eMoB r.r MeroAoB rro ycprneHr4ro

pa3BlaTr4s opraHr.r3Mon nepu$r,rroHa, cnyxarqfix KopMoM rnfl MHorrax BI{AoB pu6.
YcraHonra r{cKyccrBeHHbrx cy6crparon, rl3roroBneHHbrx vtg pa3HLIx Marepl{anoB
(crapofi KanpoHoBoit renu vrtr cvtra, rroJrr.r3Tr.rJrena u r.4.) cnoco6crnyer rroBbrrrreHl4lo

pa3r,vrLrs ecrecrBeHHofo KopMa, o6ecneqrasaer xopouyro AocrynHocrb p.nfl pu6
opraHr,r3Mon-o6pacrarerefi. OcHoruylo Maccy nepraQraroHa o6pa:yror rpr,rKpenJreHHLre

opraHr43Mbr, cpe4u Koropbrx o6uraror rarcKe u cso6oAHo ABr,rFaroqrrecr x{r.rBorHbre.

Irlcnonrsosanne ucKyccrBeHHoro cy6crpara, 3aKpelneHHofo B BoAoeMe, c IIeJIbIo

3acereHr.rq opraHr.r3Marrau- o6pacrareJrqMr,r, Aaer Bo3MoxHocrb nonlrqurb Ilesrrrtfi 4nr pu6
xueofi KopM B Br{Ae soonepuQurona v perynr4poBarb npoqecc rporyrlr4poBaHl,It
opraHr,rqecKoro BerrlecrBa, no46rapar KaqecrBo npuMeHreMoro Marepval'a v nnoqaAb
arrreHofi roBepxHocru. Ilpuueura, HanpuMep roQpuponaHHble vru ApyI'I{e:
yBenr,rtrr4Baroqr4e nJrorrlaAb, Marepr4aJrbr MoxHo na 10M' soAoe[{a pa3Mecrutt 200u'
AononHr4Tenurofi rroBepxHocrr4, rrro Aacr coorBercrByroqee KoruqecrBo x{rrBoro KopMa.

B nupocrubrx rpyAax Mocxoscxofi o6racru (I :oHa pu6ono4crna) c [oMerueHHbrM B Hr.rx

r.rcKyccrBenHbrM cy6crparou, roroprrfi B orJrr.rqlre or rr,raxpoQuron He norpe6.nrer
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Kr,rcJropoA, BeJrr4qnHa 
^BanoBoft 

nepBurrHoft flpoAyKrlr,ru [JraHKToHa B neTHLrfi neplroA

Aocrllrafla 4-6 r Olv." x cyrKlr r{ npeBbrrrraJra cKopocrb pa3no)Kenvrfl. opraHr.rqecKoro
BelrlecrBa B BoAe s 1,3-1,5 pa3a, tITo cBl.{AerenlcrByer o rrono)rfl4TeJrbHoM 6uorrqecrou
6alance noAnofi cpeAbl. Ha cy6crparaxr43 craporo KanpoHoBoro cr4Ta 6ruru o6napyxeHrr
lpaKTI,IqecKH Te xe rpynnbr BoAopocnefi, uro r{ B npyAax: Ar,raroMoBbre, AecMr.r.queBbre,
gBrJIeHoBbIe, nupoQuroBble r,r crrHe3eJreHbre. IrIs soo[naHKToHHbrx opraHr{3Mos Haz6oree
rlacro BcrpeqaJrl,Ics Sida crystallina u Scapholeberis mucronata,6wnu o6HapyxeHbr raKxe
ocrpaKoAbr r.r onrrroxerrr. OcHoBy 3oonepraQnroua cocraBJrrJrr,r Jrr{qr.rHKrr xupoHoMHA,
Ha Aonro KoTopbrx rplrxoAr{Jrocb oT 30 ao 70o/o cyuuapHbrx rroKa3areJrefi 6uouaccrr
ra or 80 rc 90o/o - qucJreHHocrr,r.

IepcnexruBbr ro ycr4nenr,rrc pasBurr4fl, nepvr$uroHa B npyAix npocMarpr.rBarorct
flpu ycrreruHoft pearu3arlulr r,rleu nponrdrKr,r cy6crpara 6norennrrM]r BerrlecrBaMr,r Ia

rrocrerreHHbrM Hx ilocr)mneHr.reM B BoAHyro cpeAy (Hillebrand, Sommer, 2000;
Schumacher et. al.,2004). ENoreHuoe o6oraueuure ilvranvn MuKpoBo4opocneil ycKopur
flpoqecc KonoHrr3arlr{[ cy6crpata, a raKxe 6yaer cnoco6crsoBarb noBbrrrrenr4ro

rrJlorHocrra ero 3aceJreHr{rr opraHuguaura-o6pacrarerraMv vtvrx Br,rAoBoMy pa-rnoo6pasuro.

Coqeranue MeroAoB KoJrr{qecrBeHHofo yBenl,Iuenr,rfl, pa3Br4"tkrr 3oonJraHKToHa r.r

ynlrq[reHl{t ero KaqecrBeHHoro cocraBa, rryreM HHTpoAYrc{ur,r BbrcoKolpoAyKTr{BHbrx
BoAHbIx 6ecnogsoHoqHbrx, c ycraHoBKofi n upn6peNuofi 3oHe r{cKyccrBeHHbrx cy6crparon
no3BoJlter yBeJIrrqI{Tb prr6onpo,qyKTr,rBHocrb, cpeAHroro Maccy prr6rr, cHpr3r.rrb KoMoBbre
3arparbl xou6uroprraa. flpurr,reHeHve yKiBaHHbrx MeroAoB Ha BbrpocrHbrx npyArx orrbrrHo-
rpol{3BoAcrBeHHoro orAena BHIII4IIPX uoerorr4no non)quru pu6onpoAyKrr.rBHocrb B

orlbrrHbrx npyAax Ha ypoBHe 16,2 \/ra, B KouTpoJrbHbrx - I4,I q/ra. Cpe4*sr^ Macca
ceronerKoB Kapna v BbrlKlrBaeMocrb raKxe 6sstu B olrbrrHbrx [pyAax Bbrrrre,

no cpaBHeHHrc c KoHTponbHbrMr.r vt cocraBJrrJrr.r coorBercrBeHHo 28,3 | vt 26,7 r,
7I,4yo vt 66,lyo. Koptrtonue 3arparbl rou6uxoprraa, Haflporr.rB, B oflbrre oxa3aJrncb
Ha 20% Hlrlre, rro cpaBHeHlrrc c KoHTponeM u 6sun paBHbr coorBercrBeHuo
2,0 eA. vt 2,5 eA. Ecrecreenuar prr6onpog)rKT[BHocrb 3a ce3oH cocraBr,rJra
40-50% or o6qeft. flnorqalb r{cKyccrBeHHoro cy6crpara npr,r 3roM He npeBbrrrraJra

3-4% or o6ulefi nnoxlaAr.r BbrpocrHoro npyAa.

flonyrenue AoflonHzrertrnofi npoAyKrlu[, 6es .qonoJrHr,rreJrbHbrx 3arpar
xou6zropuon, Bo3Mo)KHo raKxe nyreM Bbrparqr{BaHr{s pa3nnqHbrx Br,rAoB pu6 B

flonl,IKyJrbrype. Zcnonb3oBaHlle nonr,rKynbrypbr rro3Boileer yrunu3r{poBarb 3Har{HTerbH)[o
rracrb nepnu.rHoft rrpoAyKrlr{u vt Aerpvra, o6pa:yroqnxcr B BoAoeMe, v co3Aarb
BbIroAHyIo a 6uoeHeprerl,IqecKorvr pr xogqficrBeHHoM orHoIIreHI,rI,r gKocr4crervry. B ycnoBr.rsx
lonl,IKyJrbryphl co3Aalorcr coBeprrreHHo r,rnbre TpoQu.recrue cBfl3vt o6rerros
BbIpaIqI,IBaHI,tfl, rro cpaBHeHr,rrc c npor43BoAcrBoM psr6u B MoHoKynbrype. 3$QerrunHocrb
yrprnraarlr4l-I gHepruu nepnu.ruofi npoAyKrluu npu BbrparqrrBaHrrn Kapna B MoHoKynbrype
z npLIMeHeHVvr AJrs. cruMynlrpoBanvs. pa3Bvrurs ecrecrBeHHofi ropuonofi 6asrr roJrbKo

]Ao6penufi no AaHHbIM pqAa aBropoB (BuH6epr, 1960; Kysrrrauuena, 1970; Malrquan,
1970; Kaulrox, t979; Konunosa, 1986) cocraBrrfler noprAKa 3-7%.IIpu nnpax\vBaHvrvl
ceroJlerKoB Kapfia B floJlllKynbrype c pacrrlTeJrbHorAHbrrrru pu6auu r.r HanpaBJreHHoM
eoaAefrcrnnu Ha BTopoe 3BeHo rpo$uvecroft qerru, [yreM r,rHTpoAyKrIr{[
BbIcoKonpoAyKTHBHbIX KopMoBbIX Ant pu6 opraru.r3MoB, oQQexruuHocrb aKK)'r!{yrrflrr4r4
KaprIoM eHeprllu nepuuvHofi rpoAyKrlr4r{, no AaHHbrM I,I.A. KysrMr,rHa (2007) Bo3pacraer
Ao 9,4-lI,8o/o, a ecefi pu6ofi Ao 14,0-18,9yo. flolyleHusre peynbrarbr
yKa3blBalor Ha ro, r{To HanpaBneHHoe nos4eficrnr4e Ha ocHoBHbre 3BeHbt rpoQu.recxofi
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qeru u noA6op pbr6 c pa3HbrM cneKTpoM rrprranus. rro3BoJrrror rroBbrcrlTr eSQerrraBHocrb
rpaHcSopuarlur{ gHeprru ro rpo$uvecxr{M ypoBHqN{. flosroMy craHoBl,Irct Bce 6oree
aKTyutrrbHofi paspa6orKa HoBbrx rrrnoB nonr,rKynbrypbr, B ToM tIrIcJIe c I4cnoJIb3oBaHLIeM

HoBbrx o6rexron, rro3BoJrrrcqux sau6onee sQSeKTraBHo r{crroJlL3oBarb [poIyKIIt4oHHbIe
Bo3MoxHocru pu6onoAHbrx BoAoeMoB.

llpu [pr{MeHeHr,ru nonrlKynbrypbr seo6xoAuuo }rql{TblBarb 6uororu.recrtre
oco6ennocrH o6rerroB KynbruBr,rpoBaHr,rr, rrx flfirqeBbre B3aprMoorHorlleHux, rpe6onanu-a

K TeMneparypHoMy vr Kr{cJropoAHoMy pexr.rMaM. Pac.rer IrJIorHocrH rrocaAKz,

Bbrparqr{BaeMrrx B nonrlKynbrype pu6, npou3Bo.u4Tc;t, r4cxo4fl I{3 3oHbI prt6ono4crBa vI

BeJrr{qr,rHbr ecrecrseHHofi ropuonofi 6a.:u. EcrecrseHHa.f, rrl,Iqa Aonx{Ha 6srrr
HeorbeMJreuofi qacrrrc parlrroHa prr6, qro o6sgrrBaer Becrlr peryntpHble na6lrcAenns.3a
ee pa3Br.rrr4eM. Mero.qsr KoHTpoJrr ra rugpo6t4oJror[qecKr,rM pexfl.IMoM pu6ono4nsx
BoAoeMoB, BKJrroqaJI 3Kcnpecc-MeroAbr, AocrarotlHo nogpo6Ho H3JIolKeHbI B

MeroAr{qecKrrx peKoMeHAarIHsx (Axuvrona v rp.,1980; L[Marosa u Ap.,2001) Ir tuplpoKo
prcfloJrb3yrorcr B pn6onognofi nparruxe.

I4guenenr.le crpyrTypbr 3oolnaHKToHHbrx coo6rqecrn, yBeluqeHfie pa3Brrrnfl
opraHrl3MoB 3oonepfiQurona u goo6esroca, KaK ocHoBHbrx KoMnoHeHToB nLITaHut pst6,
rro3BoJr-rrer rroBbrcr,rrb [poAyKTr,rBHocrb u sQ$erruBHocrb tfyurquoul4poBaHl,Is npyAoBbrx

oKoclrcreM (Illrraaxona v rp., 2000; 2007; 2008; 2009; Shmakova, Kuzmin, 2005).
Ilpo4onxenue pa6or no orpa6orKe MeroAoB KoMnJreKcHofo nosAeftcrnvs. Ha rrpyAoBble

3KocucreMbr LrMeer BzDKHoe 3HaqeHr.re grr uan6onee parlzoHaJlbHoro HX I,Ic[oJIb3oBaHHf,.

Pe:rorr,rzpyr, MolI(Ho 3aKJIIoqLITb, rITo nplrMeHeHne onplcaHHbrx BrIIIIe rIoAxoAoB Ia

MeroAoB KoMrrJreKcHoro nosAeficrBr{r Ha 3Kocr,rcreMy BbrpocrHblx EpyAoB rro3BoJlter:

- rroBbrcr,rrb npoAyKrlr{rc ocHoBHbrx 3BeHben rpoQuuecrofi qenu,

- yn)rqmr.rrb prr6onoAurre rroKznareJru BbIpaIqI,IBaHI,It psr6onocaAor{Horo

Mareprrana (nrrxnnaeuocru, cpeAHloro Maccy, ecrecrBeHHylo H o6utYlo
psr6onpo.uyxrunuocrl) ;

- cHrr3r4Tb oHepreruqecKr,re 3arparbr, r,r B rrepByro otrepeAb, pacxor xou6uxoptrron,
qro sBrrercfl nepBootrepegnofi saAaqefi n prr6onogcrne.

Pa6orrr, HarrpaBneHHLre Ha yBenuqeHr,re o6ecneqeHHocrr.r pu6 ecrecrBeHHblM

KopMoM, a raKxe Bbrpaqr,rBaHue prr6 c pa3HbrM cneKTpoM trvrcanvfl. B nonrrKyJrbrype,

nexar B ocHoBe pecypcoc6eperarcuux rexsonorufi non) {eHI,It prr6onocaAoqHoro
Marepr4ana.
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STATE AND PERSPECTIVES OF INVESTIGATIONS ON THE PROBLEM
OF POND ECOSYSTEMS PRODUCTIVITY INCREASE AT

STOCKING FISH REARING
O 2013 y. Z.l. Shmakova

All-Russian Scientific Research Institute of Freshwater Fisheries, p. Rybnoe, Moscow areo
Approaches to the ecosystem formation of growout ponds and new methods
of natural food supply increase are being considered. Data on improvement
of fish-farming characteristics for fish stock rearing (viability, average fish
mass, natural and total fish productivity, decrease of mixed feeds expenditure)
by methods of the directed influence on a pond ecosystem are being given.
Key words: productivity, natural food supply, influence on biotopes and
biocenoses, fish, polyculture, effectivity of ponds ecosystem, function.

344 BOIIPOCbI PbIEOJIOBCTBA rov 14 Il!2(54) 2013


