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I'maBHOIA 3a/aueil TOBapHOTO PHIOOBOJACTBA SBJISACTCS O0ECICUCHUE MAKCHMAIBHOTO BbI-
X0/1a peIOHOM MPOYKIMK B HAnboJIee KOPOTKHE CPOKH. [103TOMY HEOOXOAMMBI KOpMa, SHEPIUsl
KOTOPBIX B MAKCUMAJILHON Mepe 00ecreunBaia Obl IiacTuueckuii 0omed y poi6. Lenbo paboTst
CTaI0 U3y4nTh 3()PEKTHBHOCTH HCIIOJIb30BaHKE B KOPMIICHHHU KapIia pa3HbIX KOMOMKOpMOB. B
pe3yJbrate HCClleJOBaH!i pa3paboTaHbl HOBBIE, 0oJIee JEIEBbIE KOMOMKOPMA, HCIIOJIb30BaHIE
KOTOPBIX B KOPMJIEHMH TOBAPHOTO KapIia Mo pa3pabOTaHHOW CXeMe MO3BOJISET CHU3UTH cebe-
CTOMMOCTh BBIPALIICHHOM pbIObI Ha 20-25%.

KioueBble ciioBa: Kapii, KOpMJICHHE, KOMOMKOPMa, HPOLYKTHBHOCTb, 5 ()EKTHBHOCTH

V.F. RADCHIKOV?, V.N. STOLOVICH?, N.N. GADLEVSKAYA?,
A.V. ASTRENKOV?, K.G. LITVINCHUK?

THE WAYS TO REDUCE THE PRICE COST OF CARP GROWING

!Research and Practical Center of the National Academy of Sciences
of Belarus for Animal Breeding, Zhodino, Republic of Belarus
2RUE Institute for Fishery, Minsk, Republic of Belarus
3Polesie State University, Pinsk, Republic of Belarus

The main task of commercial fish farming is to ensure the maximum yield of fish products
in the shortest possible time. Therefore, food is needed with energy providing the maximum
amount of plastic metabolism in fish. The aim of the research was to study the efficiency of using
different compound feeds in carp feeding. As a result of research, new cheaper compound feeds
have been developed, allowing to reduce the price cost of farmed fish by 20-25% in feeding
marketable carp according to the developed scheme.

Keywords: carp, feeding, compound feed, productivity, efficiency

Beenenue. PocT 3a7aHuii ¥ II1aHOB 10 IPOM3BOJICTBY MPY/I0BO PHIOBI B
MIOCJIEIHUE TOAbI MOBJIEK 3a co0OW yBennueHHe 00bEMOB HCIIOJIb3YEMbIX
KOMOHMKOpMOB. LleHsl Ha HUX ¢ KaXIBIM TOJOM pacTyT, M JOJA 3aTpaT Ha
KOpMa B CTPYKType ceOecTOMMOCTH Kaprma yxe mepeBanmia 3a 60 %. Ilena
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Ha KPYMHOTO TOBAPHOTO Kapra COCTABISET OKOJO 2 y.e. 3a KI, HO, €cllu
Y4YeCTbh, YTO BBIXOJ] Che00HOI yacT 0koio 50%, TO HECMOTPS Ha BCE IMpe-
MMYILECTBA )KUBOH PHIOBI, TIOKYIIATENb YacTo JeJaeT BEIOOP B OJIB3Y MOpe-
NPOXYKTOB. B pesynprare peannsanus xapna 3aTpyaHEHa, 4TO oOopauuBa-
eTcs AJIs XO35HCTB JONOTHUTENbHBIMU 3aTpaTaMH.

Pa3BuTne nHTEHCHBHBIX (OpM PHIOOBOICTBA U MTOCIIEAOBATEIEHOE OBBI-
meHne ero 3((eKTUBHOCTH, HAPMy C pPEelIeHHEeM TEeXHHYECKHX MpoOieM,
HACTOATENHHO TPEOYIOT CaMOT0 CEPbEe3HOr0 BHUMAHUS K ITPOIIECCY KOpMIIe-
HUSI U MCIIOJIb30BaHMS TOJHOIEHHBIX W 9KOHOMHYECKH BBITOJHBIX KOPMOB
JUISL pOCTa pa3BOIUMBIX pbI0 [1-3].

B ToBapHOM pBEIOOBOICTBE TIaBHOH 3a7a4ei ABIIETCS 00ECIIEYeHHE MaK-
CHMAaJbHOTO BBIXOJa pIOHOM TpoAyKIIMU B Haubolee KopoTkue cpoku. [1o-
3TOMY HEOOXOJIMMO UMETh TaKue KOpMa, YHEPTUsl KOTOPBIX B MAKCHMaJIbHON
Mepe obecrieurBaiia Obl IIACTHYECKHI 0OMEH Yy PhIO.

Kak n3BecTHO, CKOPOCTH pocTa phIO 3aBUCUT HE TOJIBKO OT COCTaBa U Ka-
4YecTBa KOPMOB, HO M OT X OHOJIOTHYECKHX, IKOJIOTHYECKUX, (PH3HOJIOTHYe-
CKHX U OMOXUMHUYECKUX 0COOeHHOCTEH [4, 5].

B mpyznoBeix xo3siictBax PecnyOnmku bemapych B OCHOBHOM BEIpaIu-
BAIOT KapIia: ero JoJIsl cocTaBiseT okoio 80% ot obmero BoutoBa. [Ipu BeI-
palMBaHUM CErOJIETKa KapIia NCIIob3y1oT komOukopm perenta K-110 ¢ co-
Jiep KaHueM IpoTenHa 26%, a juid ToBapHO# peIOb — penenta K-111 ¢ co-
nepkanueM npotenHa 23%. O0beM moTpedisieMbIX 3a CE30H KOPMOB pac-
TIpeAenseTcs MPUMEPHO CIIeAy oMM obpa3oM: Mait — 3%, uioHb — 19, ntons
— 36, aBryct — 37, ceHTs0ps — 5%. B TO ke Bpems J0Js dHEPrUHM KopMa,
3aTpavyrMBaeMOM Ha POCT, IIOCTOSHHO CHIDKAETCS. DTO CBS3aHO C TE€M, UTO I10-
cJie 3MMOBKH YPOBEHb PE3E€PBHBIX IMHUTATEIFHBIX BEIIECTB B TEJIE TOJ0BHKA
KapIa HU3KUH, OpraHu3M ocIaOIeHHBIN, U 3TO CIIOCOOCTBYET CHIYKEHUIO I10-
HCKa €CTECTBCHHOM MUY, K TOMY K€ pa3BUTHE 300IJIAHKTOHA ¥ 3000€HTOCa
eme cnaboe. C TMOBBINICHHEM TEMIIEPATyphl BOJBI YCKOPSETCS OOMEH Be-
LIECTB B OpraHu3Me AByxJIeTKa kapmna. [Ipu HerocTaTke eCTeCTBEHHOM MU
KOpMJICHHE KapIia BHICOKOOEITKOBEIMU KOMOMKOpMaMH (KOHEIl Masi — cepe-
JIMHA UIOHSI) CKa3bIBAETCS IOJIOXKHUTENBLHO Ha IIPUPOCTE OMOMACChl M HaKOI-
JICHUM PE3EPBHBIX MUTATENBHBIX BEIIECTB, a TAK)KE TIOTIOJIHEHUH OpraHu3Ma
BUTAMHUHAMH U APYTUMHU OHOJIOTUYECKH aKTHBHBIMH BeriecTBamu [6-8].

Bo BTOpOIi MOJIOBHHE BEr€TAIMOHHOTO CE30HA THIPOXUMUYECKHE YCIIO-
BUSL B IIPYJax YXyALIAOTCS. XOTS TEMIEpaTypa BOABI B 3TO BPEMs ONTH-
ManbHas (20-25°C), KoTMYecTBO PaCTBOPEHHOTO KHCIOPOa W3-32 HAKOIIIe-
HUSI OPTaHUKH YMEHbIIaeTcs 10 1-2 Mr/i, ocoOeHHO B yTpeHHHUE Jachl. W3-
3a 0OJBIIOTO Tpecca PHIOBI YPOBEHb PAa3BUTHS ECTECTBEHHON KOPMOBOH
0a3bl CHIUJKAETCs, BCIEACTBHUE YEr0 U3MEHSIOTCS IpoLiecchl 0OMEHa y BbIpa-
IMBaeMoro Kapra. B 3ToT nepnoj HaunHaeT npeodianaaTh yrieBoaHbIH 00-
meH. Kapn HanbGosiee 3¢(exTHBHO HauMHAET MOTPEOIISATh U NepeBapUBAThH
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YIIICBOMUCTHIC KOPMa U HAKAIUTUBACT B OPraHU3Me TIIMKOreH u xup [9-11].

B ator nepuoj kapra He 0053aTeNIbHO KOPMHUTH BHICOKOOEITKOBBIMHU KOP-
MaMH, MOXHO MEPEeXOAUTh HA KOPMa C BBICOKMM COJAEPKaHHEM YIJIEBOJIOB.
B npynoBeix xo3siicTBax benapycn npakTHKYIOT KOpMIIEHHE 3€PHOM 3J1aKO-
BBIX KyJbTYyp (IILICHHIA, SYMEHb, TPUTHKANE), B KOTOPBIX OOlIee Kojaude-
CTBO YTJIEBOAOB MOXET AOCTUTraTh 72-75%, U3 HUX Ha JIOJII0 Kpaxmasa InpH-
xomutest 1o 57% [12]. OmHaKko, HECMOTPS Ha TOCTATOYHOE KOJIMYECTBO YT-
JIEBOJIOB, PHIOBI MOTYT YCBaMBATh TOJNBKO OKOJIO UX MOJIOBHHBEL. DTO CBA3aHO
C TUTOXOH JOCTYITHOCTBIO AJIS PBIO KpaxMala nu3-3a 0COOEHHOCTEH CTPOCHUS
€ro KPHCTAIUTMYECKOH CTPYKTYpHI, a TaKkKe C HHU3KOHW NepeBapUMOCTBIO
«OCTOBBIX)» YTJIEBOJOB, BXOJSIINX B COCTaB 000JI0YEK PACTHTEIFHBIX KIETOK
(TpynHOTHApONM3yeMble yrieBoasl). [lomMuMo 3TOro, Kapm MakCHMajIbHO
HaOMBaeT KWIIEYHUK 3€PHOM TOJIbKO uepe3 12-20 ¥ mocje ero pasmaym.
3epHy HEOOX0MMO HAOYXHYTh, IIEPE]] TEM KaK ero ¢hecT pbioa. [loaTromy BO
BTOpPOW IOJOBHMHE BETETAllMOHHOIO CE30Ha IiesiecooOpa3Hee CKapMIIMBATh
KapIy He 3epHO U Joporoil komOukopm perenrta K-111, a HUI3K0OETKOBBII
XOPOIIIO YCBOSIEMBIH KOPM KJIacca «3KOHOMY € MOBBIIIEHHBIM COAEPKaHHEM
JIETKOYCBOSIEMBIX YIJIeBoAOB [13, 14].

OdYeBHIHO, YTO OJHUM M3 CIIOCOOOB CHIKEHHS CEOSCTOMMOCTH TOBAp-
HOTO KapIa sSBISICTCS YMEHBIICHUE 3aTpaT Ha KOMOMKOpMa. ITO BO3ZMOKHO,
€CJIM 9acTh CE30HA PHIOY KOPMHTH KOMOUKOPMOM, IIeHa koToporo Ha 20-30
% HIKe TpaaunuoHHOro kopMma penenra K-111. Oto nokasanu npeasapu-
tenbHbIe uenbiTanust ux B CITY «306emmHO» [15] 1 ppibxo3e «HoBocemkm
[16, 17].

Heab pa6oThbl — U3y4uTh 3QPEKTUBHOCTH UCTIOIB30BAHUE B KOPMIICHUH
KapIa pa3HbIX KOMOMKOPMOB.

MaTtepuana u MeToAnKa nccaenoBanuii. Pazpaboranusiii HaMmu KoMOu-
KOPM COCTOUT, TJIaBHBIM 00pa30oM, U3 U3MEIFYCHHOTO 3epHA 3JIAKOBBIX KYJIb-
Typ (85-88%), oborameHHOro JIETKOYCBOsIEMBIMH YTJIEBOJAMH B BHJIE Me-
JIacchl, a TaKKe BUTaMHHAMHU, MUKPO- U MaKpOdJIEeMEHTaMH, 9K30TCHHBIMH
(hepMEHTaMH, KOTOPBIE MOBHIIIAIOT YCBOSEMOCTb KOPMA.

HccnenoBanus mpoBeieHHI 110 CXeMe, IIPEJICTaBICHHON B TabmuLe 1.

Tabmuua 1 — Cxema uccie10BaHuit

Konuue- Bospact IIponomxu-
CTBO KH- JKHMBOT- TEeJILHOCTh
I'pynna . Oco0eHHOCTH KOPMIICHHS
BOTHBIX, HBIX, OIIBITA, THEH
TOJIOB Mec.
I xon- CraHJapTHBI  MOJIHOPALMOH-
3 7 60 .
TpOJIbHAsS HbIi KoMOukopm K-111
1I omtbIT- OnbITHBIA  TOJHOPALMOHHBIH
3 7 60
Hast kombukopm K-111

B pesynmprare comep)kaHHe TIPOTEMHA B ONBITHOM KOMOHMKOpPME
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cocraBmwio 11-12 %, knetuatku - Bcero 4 % (B K-111 mo 10%), a 3a cuer
YBEIUYCHUS COJICPXKAHMS Kpaxmalia U CaXxapoB 3HEpreTHdecKasl IICHHOCTh
Takas ke, kak y kopmoB peuenra K-111 (oOmenHoii sHeprun He menee 11
Mmx/Kr).

Pe3yabTaThl 3KCIEPUMEHTA U UX 00CyKIeHHe. YacTh SHEPTUH KopMa
pacxomyeTrcsl Ha IPUPOCT, a OCTAJIbHAsl — Ha JABWKEHUE, bIXaHUE U PYyTHE
(U3NOTIOTHYECKHUE TPOIECCHL. Y CTAHOBICHO, YTO YeM OOJIbIIe Macca phIOBL,
TeM OOJIbIlIe SHEPTHH TPATHTHCS HA IBIKCHUE, IBIXaHUE U TeM MEHBIIIE — Ha
npupocT. bonee Toro, B TeueHWe ce30Ha IO YHEPTHUH, PACXOIyeMoW Ha
MIPUPOCT, TOKE OUEHb MEHsETCA. Tak, eClli B KOHIIE Masi OHAa COCTaBIseT 35-
37%., To k KoHITy ce30Ha — 8-11%.

Ecnu xe roBoputh 00 00beMax NOTpeOIIsieMbIX KOPMOB, TO Ha Maii mpu-
XonuTcs Bcero okoio 3%, utoHb — 19%, utons — 36%, aBryct — 37%, ceH-
1510ps — 5%.

U3 storo crnemyer, uto Haubojee 3(PpPEKTUBHO HCIOIB3YIOTCS KOMOU-
KOpMa Ha MPHUPOCT B Mae — HIOHE, a B MEPUOJ MAKCHMAJIBHOTO < KOpa»
(uronmp-aBrycT) OJS SHEPTHH KOpMa, PAacXoAyeMod Ha NPHPOCT, 3HAYM-
TENBHO CHIKAETCS, XOTSI UMEHHO B ATOT MEPHOA PhI0a MaKCUMAaIbHO TPH-
pacraet (pucyHok 1).

Hcxonst 3 3TUX TOCTYJATOB, BRIOPAIIM ONITUMANIEHBIN BAPHAHT KOpMIIe-
HUS Kapra. YYHUTBIBAIH TaKkKe YPOBEHb PAa3BUTHUS €CTCCTBEHHONH KOPMOBOU
0a3bl B IpyAy B KOHKPETHOU mecsaTuaHeBKe. Kak mpaBmiio, MepBEIA MUK ee
pa3BUTHS HAOIIOAJICS B TPEThEH JIeKaJie UIOHS, BTOPO, MCHBIIIHI — B cepe-
JIMHE WI0JSL. B 3TOT mepuoa 10711 eCTeCTBEHHOH MUIIH B CyTOYHOM ParioHe
JIByXJIeTKa Kapma coctapisuia 11-15% npu murotHOCTH Tocanku 4-5 ThIC. mT./
ra, [IPY CIaJie B Pa3BUTHH 300IUIAHKTOHA — 2-3%.

OHeprust NuIM, HeoOXoauMas Uil pocTa U APYTUX (PU3HOIOTHIECKHX
MPOIIECCOB, HAOWMpaeTcs 3a CYET OCHOBHBIX IHTATEIHHBIX KOMIIOHEHTOB
KopMa: OeJIKOB, )KHPOB H YTIEBOIOB.

B nporiecce o6MeHa ritlaBHOE MECTO OTBOJHUTCS IPOTEHHY — OCHOBHOM CO-
CTaBHOM YacTH >KMBOW MaTepuu. DTO IJIACTHUECKUN MaTepuan AJs pocTa
TKaHEH M OPTaHOB U OATOMY HEOOXOJIUM OPTraHU3MY Ha BCEX CTaIUSIX KH3-
HCHHOTO [HUKJIA.

Kup siBnsieTcss OCHOBHBIM UCTOYHUKOM SHEPTHH. YTJICBOABI — Hauboiee
JIeHIeBbIA U JOCTYIIHBIN ee ncTouHUK. Kpome Toro, 4acTe yrieBogoB pacxo-
IyeTcsl Ha CHHTE3 JKHPOB, IPUYEM CIIOCOOHOCTH 3Ta Y PHIO BO3pacraeT ¢
HapacTaHHWEM MacChl Teja. DHepreTHdeckas IeHHOCTh | T xupa — 9,3 kkai,
yraeBonoB — 4,3 kkan, Oenka — 5,6 kkan. Ha oOMeHHBIE TIpo1ieccsl (IBHXKe-
HUE, TBIXaHUE U IIP.) PacXoAyeTCsl PHEPTUH ropa3fo OoJbIIe, 9eM Ha POCT
€CJIM 9Ta MOTPeOHOCT HE TIOKPBIBASTCS 3a CUET KHUPOB U YIIIEBOIOB, TO TPa-
TUTCS OEJIOK.

281
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Pucynok 1 - JluHamuka mozieka{HbIX 3aTpaT KOMOMKOPMOB IIPH BBIPAILIMBAHUM KapIia
(p/x «HoBocenxn»)

OTO KpaiiHe HEBBINOJHO, IIOATOMY B MCKYCCTBEHHBIX KOpMax JIOJDKHO
OBITh JOCTATOYHOE KOJTMYIECTBO JIETKOYCBOSEMBIX KHPOB U YIJIIEBOIOB C TEM,
9TOOBI OEIIOK TpaTUiIca PHIOOI HCKIFOUNTENFHO Ha POCT.
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Kopmiienne aByx- U TpexijeTka Kapma ciielyeT HaulMHaTh IIPH TeMIepa-
type Boimte 11°°C. Onnako ciiesyer HMETh B BHIy, YTO PH HU3KMX TEMIIE-
parypax MUHTEHCUBHOCTb ITUTAHUS Ha 65-67% 3aBUCUT MIMEHHO OT 3TOTO (hak-
TOpa, B TO BpeMs Kak npu Oosiee Bbicokux (17-23°0C) posb TemrnepaTypsl
CHIDKaeTces 0 25-28% u onpenendmoliee 3HaYeHHEe UMEET COJIep KaHue pac-
TBOPEHHOTO B BOjie KHciopona. [103ToMy HpoOn3BOJICTBEHHBIM J1abopaTo-
pHUsAM HEOOXOINMO TIOCTOSIHHO KOHTPOJIUPOBATh 3TH 2 (haKkTopa U IaBaTh pe-
KOMEH/IAIIX 10 CyTOYHBIM HOpMaM KOpMIIEHHS, 3P (PEeKTHBHOCTH KOTOPOTO
JIOJDKHA OMPEAEIIATHCS IPH KaXKIOM KOHTPOIBHOM OOJIOBE.

B mepBeie 1HE KOMOWKOPM BHOCWIM MaibIMU no3amu (1% oT maccer
PBIOBI) HAa MEIKOBOJHBIE, XOPOIIO MPOTPEBacMbIe COHIIEM yYacTKH IpyJa.
Ilo Mepe MOBBIMIEHUS TEMIEPATyphl BOJBI KOIMYECTBO KOpPMa COOTBET-
CTBEHHO YBEJIWYHUBAIIH.

Hauwnnanu kopmuts TpanuunoHHbiMu komoukopmamu K-111. Eciu peida
mpupacraia B COOTBETCTBUU C HOPMATHBOM (PHCYHOK 2a, 20, 2B), TO ¢ cepe-
JIUHBI MIOHS JIBYXJIETKA, BRIPAIIMBAEMOT0 Ha IIOCAI0UHBINA MaTepHall, U TpeX-
JIeTKa KapIa MepeBOJWIM Ha KOPMJICHHE B TE€UCHHE HEJENM CMEIIaHHBIM
komOukopmom (K-111 ¢ ombITHEIM KOMOMKOPMOM B cooTHOmernuu 1:1). Ta-
KUM 00pa3oM, peida MPHUBLIKAET K IpyromMy kopmy u mocie 20-21 utoHs eé
NIEpeBOANIIN Ha KOPMJIEHHE TOJIBKO OoJtee JeméBble KOMOMKOpMA.

JIByxJIeTOK (Ha ImocaJouHbIi MaTepHan) (a)

150

Macca,r

100

50

20.mait 01.mi0H 10.mi0H 20.u10H 01.mon 10.umon 20.nion 01.aer 10.aer 20.aer 01.cen
[laTa KoHTPONLHOrO 06n0BA
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JlByxnetok (Ha ToBap) (0)

20.mai 01.mon 10.mom 20.m0m 01.mon 10.mon 20.m0n o1.aer 10.a8r 20.aer 01.cen
AaTa KoHTPONLHOro o6noea

Tpexnerox (Ha ToBap) (B)

Macca,r

20.mait 01.ui0H 10.ui0H 20.u0H 01.mon 10.ui0n 20.mo0n o1.aer 10.aer 20.a8r O1.cen

[LlaTa KOHTpONBHOTO 06NOBA

Pucynok 2 - /lunamMuKa pocTa KapIia B Te4eHHE BereTallHOHHOro nepuoja (p/x «HoBocenkn»)

Ecnu ppi0a B kakoM-To Mpyy npHpacTaia ci1abo, eCTeCTBEHHast KOpMO-
Bas 0a3a HM3Kasl, TO TAKOH NepeBOo]] Ha HOBbIE KOMOMKOpMa IEPEHOCHIIN Ha
7-10 nueit.

[TepeBox TOBapHOTO JIBYXJIETKA Kapra Ha HOBblE KOMOMKOpPMa MPHYypO-
YHBAJIN KO BTOPOMY IHKY Pa3BUTHUS €CTECTBEHHON KOPMOBOI1 02361, KOTOPBIN
00BI9HO OTMeuaeTcs uepe3 3,5 — 4 Hexgenu mocie nepeoro. [Tostomy ¢ 12-15
WOl PEKOMEHIYEM TIEPEBECTH €r0 Ha KOPMIICHHE CMELIAHHBIM KOPMOM, a
CIyCTsl HEACIIO — Ha OMbITHBINA. HOpMBI KOpMIIEHHS pa3paboTaHHBIM KOMOH-
KOPMOM Te K€, 4TO ¥ TPAAULIMOHHBIM KOPMOM.

Kaxk rmoxasanu pe3ysbTaTsl pac4eToB, c€0ECTONMOCTD PHIOBI IIPH KOpMIIe-
HUM HOBBIMH KOMOMKOpMaMH 10 pa3pabOTaHHOM TEXHOJOIMH OKasanach Ha
20-25% nwxe.

3akurouenue. Mcrnons3oBaHne B KOPMJICHUM TOBApHOTO Kapria HOBBIX,
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Oosiee NEmEBBIX KOMOMKOPMOB 10 pa3pabOTaHHON CXeMe MO3BOJISET CHHU-
3UTh ce0ECTOMMOCTH BhIpaleHHOH pbIObI Ha 20-25%.
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