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OG6beMbl HCKYCCTBEHHOTO BOCITPOM3BOCTBA TUXOOKEAHCKHX JTOCOCEH Ha Hanp
HeM Bocroke Poccun B nocnennue rogst cocraBasiior okono 700 MAH 5K3. B roJi,
npudeM, 6Gosee 50 % or obuiero BBIITyCKa MOJIOJM NPUXOAUTCA Ha Kety |Uroru...,
2007]. SddextusHOCTD PaGOTHI PHIGOBOAHBIX 3aBO/IOB, BOCTIPOU3BOSIIUX KETY,
CYIECTBEHHO DPA3/MMYACTCs B 3aBUCHMOCTH OT HX reorpaduveckoro TOJMIOKeHHs U
YPOBHA NPUMEHAEMOH OHOTEXHUKH, OT OYeHb HU3KOH — B MarajgaHckoil o6aactu
[CmupHoB u ap., 2006], 10 oYeHb BBICOKOH — Ha GOjbIIEH YacTH JIP3 Caxanun-
ckoil o6nactn [Kaes, Urnatees, 2007]. B 3HauuTenbHOIl CTEHEHH MOJIOKUTENbHBIE
pesysibTathl paboTer JIP3 npoasuiuch nocie ux MaciTaGHOM PEKOHCTPYKIIHUU, Bbi-
nosiHeHHO! B 1990-e rojpl, Korga GbLIM BHECEHDBI KOPPEKTUBBI B OUOTEXHUKY pa3Be-
A€HUS 1 CHCTEMBI BojocHabkeHns 3aBojtoB. Ha Gosiblueit uactin adextusHo pabo-
Tauyx JIP3 npecHoBojHOE HOApalMBAHNE MATBKOB KETHI CTAJIO OCYILeCTBJATHCA
A0 mostyuenns HaBeckd B 1,0 r u Gosee. Bbiiyck KpynHOIT MopomeHHoi MoJ10/M,
a4 TAKXe €TO CHHXPOHHU3AllUs € XOJOM NMPUPOJAHBIX MPOIECCOB B NpUOpekbe, 06ec
licuuBaionias monajaHue MoJOIH B OJarolpusTHbIE YCJIOBUS ISl OTKOPMA, MPUBO
AUT K YBEAWYCHHIO KOI((MUUMEHTOB TPOMBICIOBOrO Bospara [KoGasicu, 1988;
Kaamropun, Cmupsos, 1992; Cmupnos u gp., 2006].

OjHolt U3 npHYNH HU3KOI addexTnBHOCTH paboter Hexotopbix JIP3 aBnsercs
ACHUUAT IPYHTOBBIX BOJ U HEGIArONPUSITHOE BJMSHIE CBS3AHHBIX ¢ HUM daxro
POB — HU3KOH OGECTICYCHHOCTH MOJIO/H KHUCJIOPOIOM, NPOSIBISIOMICHics B HanGo b
uieid CTENeHU TIPU BBICOKOIl [IOTHOCTH TTOCAAKH MOJO/IH. Uncrpyximeit 1o uckyc-
CTBEHHOMY Pa3BEJCHUIO THXOOKEAHCKUX JIOCOCEH NMpPH JITHTEbHOM KOPMJICHUH pe-
KOMeH/IoBaHa nI0THOCTD nocaaku 10 toic. wrr/m? [Cymuphos, 1963]. BpemennbivMu
OHOTEXHHYECKHMH HOPMATHBAMU [0 PAa3BECHNI0 KeThl MAKCHMAa/bHAS JOTTycTUMAst
[JIOTHOCTD NOCA/IKI MO0/ TIpH NO/paliBaHum 10 HaBecku 1,0 r ycraHOBACHA pas-
Hoit 8,0 teic. wt/M? [Ilpukas.., 1999]. Opnako, gasxe 1npu cobioaeHUN yKa3saH-
HBIX IL1I0THOCTeH Ha JIP3, B ciayyae HemoctaTtouyHON MHTEHCHBHOCTH BOJ00O6GMEHA H
YXY/AUEHUA HEKOTOPBIX (PUIMYECKMX W XMUMHUYECKHX [10OKa3aTeseil BObI (remnepa
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Typa, KOHLEHTPAIUsl PACTBOPEHHOTO KMCIOPO/A) MOXKET MPOUCXOJANTH TUIIOKCHA
MOJIO/M, HETAaTUBHO BJAMSION(Asi HA CKOPOCTb POCTa M KAa4eCTBO MOJIO/IM.

W3BecTHO, YTO 110 MEpe yBEJIMYeHUs] KOHIIEHTpALUK PbhIObI BO3pACTAeT ee Io-
TPe6HOCTb B KUCJIOPOJE, B CBOIO OYepe/lb, NoTpeb/ieHne KHCTOPO/Ja yBeIInBaeTCs
¢ BO3pACTAHUEM TEMIECPATYPBI H MOHMIKAETCS O/HOBPEMEHHO C POCTOM MOJIOAN
[Bun6epr, 1956; Usnes, 1977; Kanuabes, 1984]. [lepeyiuioTHeHne MOXKET BbI3bl
BaTh 3a/IepKKy pocra y jococeil. [loaroMy, OgHMM M3 KPUTCPHEB COOTBETCTBHA
IJIOTHOCTH TIOCA/(KM MOJIOJM JI0COCEl ee MOTPEGHOCTSAM B KHCIOPO/Ie SABJSETCA TEMIL
pocta [ Kanuapes, 1984; Jlasposckui, 1981; JInnuuk, 1988]. Mexay teMm, ormyO/u-
KOBaHHble PaGOTbl O BJIMSIHHY IIJIOTHOCTH [OCAJKH HA TEMI pOCTa MOJIOAW KETBI
KpaifHe HeMHOTOYMCJIEHHbI M nportuBopeuusbl. B uacrthoctn, H.B. XopeBUHOMH
[1988] mauGosbiiii TEMI POCTa BBISIBJACH y MOJIOJM KETbl, IO/JAPALIMBAEMOil TIPH
naotHoctr 20 Thic. wt/M2. Hammmu uccsie/loBaHusIMM ObLIO  YCTAHOBJICHO, YTO
MIOTHOCTD nocaaky Gouee 40 Toic. wt/ M3 npn Temneparypax or 4,2 jo 13,6 °C oka
3pIBAaET OTpUIlATeIbHOE BiausiHMe Ha TeMm pocta [Tapaciok, Kymnapesa, 1998].
BiaronpHaTHOE BAMSHUE HA TEMI POCTa MOJOJM KETbl PAa3pPEKEHHONH IIOTHOCTU
(8 Thic. WT/M2) npH HU3KKMX 3Hauenusx Temneparypbl (Menee 1,5 °C) 6biio oTMe-
yeHo XosaHckuM [2006].

Llenbio HacToslel paGoTbl sIBJSETCS M3yYyeHHWe BJIMAHHSA IVIOTHOCTH I10CA/IKH
MOJIOJM KEThl Ha TeMII ee PocTa IPH Pa3HbIX 3HA4YCHUAX TeMIICPaTypbl, a TaKxke
KOHIIEHTPAIMH KHCIOPO/a M aHAIM3 CYIECTBYIOIMX GHOTEXHHYECKNX HOPMaTHBOB
i MX COOTBETCTBHS KPUTEPHIO o0eclieueHusl MaKCUMaJbHON CKOPOCTH pocTa.

Marepuaa u meToauka

B 0CHOBY PaGOTBI MONOKEHBI MATePHAJIbl HKCIEPUMEHTANBHBIX PabOT MO MO/I-
PAIMBAHMIO MOJIOAM KeTbl, KOTOpbie Gblmu mposeaenbl B 1988—2002 rr. na JIP3
«3anoM», a takxe Ha OxorckoM, COKOJOBCKOM, SICHOMOPCKOM PBIGOBO/IHBIX 3aBO-
X, PACTIONOXEHHbIX B 0xHOI yactu o-Ba Caxanud. Ilogpangianne MOJIOAN Ke
ThI OCYNIECTBISLIOCH NPH NEPEMEHHBIX 3HAYCHUSIX TEMIIEpaTypbl, UTO obecnednsa
JI0Ch €€ eCTECTBEHHOIl Ce30HHOH [MHAMMKON, Cpe/HeCYTOYHbIC 3HAYCHUS TeMIepa-
TYP B LEJOM 3a NEPUOJ HOJApalluBaHusi BapbHPOBA/IM B Pas/MYHBIX BapuaHTaX B
muanasone ot 3,6 no 9,4 °C.

[Ipu noxpamusaHuu B ycaosusx nexos (JIP3 «3a/10M») UCII0JIb30BAIH MPOU3-
BO/ICTBEHHDBIC PbIOOBO/JHbIC KaHAJIbI (mnomapio 38 M2 KaX/blil) ¢ YPOBHEM BOJIbI B
mix 0,18—0,20 (pesxxe — 0,50) M. Ha apyrux JIP3 (Oxorckom, CokonosekoM, Ac-
HOMOPCKOM) MCTIOJIb30B/IHN CAAKKU MJIOMA/bi0 1 M2, YPOB€Hb BO/lbl B KOTODbIX CO-
crasasi 0,20—0,31 M. ILnoTHOCTD 1MOCAAKH MOJIO/IN KEThI B 9KCIIEPUMEHTAIbHBIX Ba-
puaHTax GblJIa MCKYCCTBEHHO 3a/laHa B MHTEpBase oT 10 1o 75 teic. mwr. B 1 M3 (ot
5 no 25 teic. mwt. moa 1 M?). KopmieHue npousBOAMIOCH, HaunHas C BO3pacTa OT
456 1o 526 cyt 6.B., 4TO MO HALIUM [JaHHBIM COOTBETCTBYET ONTHMAJLHOMY JHara
30HY JUUISI Havasla KOPMJIEeHHS.

B kauecTBe KOPMOB HCHOJIb30Ba/IH 'PaHyIHPOBAHHbIH KOPM SIIIOHCKOTO TPOU3
BOJCTBA, GBLIM NPUHSATHI OTHOCMTE/bHbIE CYTO4HbIE panuoHbl oT 2,2 g0 3,0 % or
MACChI TeJla, KOTOPble KOPPEKTUPOBAJINCH B CTOPOHY YBEJNYEHUs 110 Mepe pocTa MO
somu. KOHLEHTpammio KMCAOPOAA H3MEPSLIM € TOMOIIbI0 PhIGOBOJHOTO OKCUMETPa
AMOHCKOIO [IPOM3BO/ICTBA HA BTOKE W BBITOKE PbIOOBO/HBIX KaHAIOB, a NPH HO/Apa-
HUBAHUM B CAaJKe — B €r0 cpeaHei yacTu. Pacxo/ Bo/ibl HA OJIMH PhIGOBO/HbLH Ka:
nan Bapbuposai or 100 mo 200 n/MuH, ero yBeinunBaIu MO MEPE BO3pACTaHUS
MACChl TeJla MOJIO/IM U € YYETOM IJIOTHOCTH IOCA/IKH, a B KOHIIE HOoJpalluBaHusA OH
COCTABJSIT BO BeeX BapuaHTax okoso 200 i/ MuH.

[Ipo6b1 Ha GUOJOTMYECKHN aHAIM3 OTOMpanu O/AUH pas B HATHIHEBKY, BCETO
oro6paHo Ha 6uonoruyeckuii anaans 106 mpo6, srmovatomue B cedst 5300 mr. Mo-
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JIo/tu KeThl. JlaThl MPOBEAEHUST HKCIEPHMEHTANBHBIX PaGoT H 06beM COOPAHHOTO Ma-
TCpHAaIa TO KaXKJ0MYy H3 BapUaHTOB MpPeJCTaBaeHbI B Taba. 1.
Y nenpHble IPUPOCTbI MOOH PACCUUTHIBATH TIO (hOpMYy.I€:

InW,—InW,
Yy = — ' .100% ,
D,- D,

rae D D, — AnuTe/bHOCTh Pa3BHTHS HA i€ U j-€ KaJeHAapHBIC CYTKH PA3BUTHS;
W, n Wj- — Cpe/iHAA Macca Tesla ocobelt Ha i€ U j-e KaJleHAapHbIe CYTKU Pa3BHTHS.

B kauectBe Mepbl BpeMenu mcmonb3oBamu Guosoruueckuit Bospact [Tapaciok,
Tapaciok, 1989, 2007]. KonnuectBeHHasi omeHKa GUOJIOMHYECKOrO BO3pacTa KeTbl
[POM3BOJUIACH B COOTBETCTBUM C METO/OM MaCIUTAOHBIX XapaKTePHCTHK.

HotpeGaenue Momoapio kucnopoga Q (Mr kucaoposa/T Maccsl poibbr B yac)
B 3aBUCHMOCTH OT €e MacChl M TEMIIEPATYPbl BO/bl PACCYNTHIBAIN IO YPABHEHNIO,
npejyioxxenHoMy BunGeprom [1956] nns nococeBbix pbi6, BbIpalMBaeMbIX HPH
20 °C: Q = 0,712- W76 ¢ cooTBeTCTBYOIMMH TEMITEPATYPHBIMH TIONPABKAMH, yKa-
3aHHBIMH /1A AnanazoHa ot 5 10 30 °C u pbi6br Maccoii 1 r. s remnepartyp Hu-
ke 5 °C npuMepHble 3HaYeHHsT TeMIlepaTyPHbIX MOTPABOK PACCYHTANM B COOTBETCT-
BUH C TPEH/IOM KPUBOii, NOCTPOCHHOI 110 JAHHBIM TaGJHIbI TONPABOK.

Pacxoa kuciopoja Ha gerxaHue Mook obmieit Maccoii 1 kr Q° B (Mr Kucso-
PO/Aa/Kr Macchbl PbI6BI B 4aC) PAaCCUYUTHIBAAMN 110 YPABHEHHIO:

O = Q -1000
k- W
riae kR — Ttemnepatyphas nonpaska, W — Macca Tena pbi6bl, T.
Banancosoe ypasHenue /111 IPOTOYHBIX GacceiiHOB, YUUTHIBAIOLEE TPATHI KHC

JOpo/ia Ha OKHCIeHHEe opraHnyeckux semiects [JlaBposckuii, 1981; Kanuapes,
1984 | ucrompzosanu B Buge:

B =

¥

n- (08— 03) 1000 90
Q’-1000
rpe B — obmas macca poi6bl B 1 M3 pbi6oBOIHOrO KaHama, KI 1 — KParHOCTh cMe-
o
HBI BOJIbI B KaHaJje 3a 1 yac; O; u O; — KOHUEHTpalHa KUCI0po/Jia, COOTBETCTBEH
’
HO, Ha BBITOKE U BTOKE KaHana, B M/, Q° — pacxoji KUCJAOPO/IA Ha JIbIXaHHE pbl

Gamu o6uieit Maccoit 1 kr (Mr KucaOposa/Kr Macesl ppiGbl B 4ac).
KpaTHOCTh cMeHBI BOJBI B KaHAIE ONPEAEISAIN 110 YPABHEHHIO:

__R-60
R —V_r
rae R — pacxon Bogael B kaHane, 1 /MuH; V — 06beM BOJAbI B KaHaJe, J.

?

n

PesyAbTaTthl n o6CyXaAeHUe

TeMmn pocra JMYHHOK H MAJIBLKOB NPH Pa3IMYHON IVIOTHOCTH MOCAAKH H coaep-
’KaHHH KHCJOPOJA. Y JIe/IbHBIE TPUPOCTDI MOJIOH KEThbl BAPbUPOBANH TI0 BapHaH-
Tam B npegenax or 0,99 mo 3,73 % B cyrku (taGn. 2). MakcumaabHble HPUPOCTDI
HaGJII04AINCh IPU MTOTHOCTH Tocazku 26 Toic. mt/M? u Temneparype 9,4 °C, a Mu-
HUMa/IbHble — mpu maotHoctu 50 Thic. wT/M? 1 remmeparype 3,6 °C. TlockombKy
Ha CKOPOCTb POCTA, KPOME IJIOTHOCTH MOCA/IKH, OKa3bIBAIOT BIMAHUE W Apyrue (ak
TOPBI CPE/Ibl, Mbl TIOIBITAIMCH BBIYJICHUTD BIHSHUE 3THX (DAKTOPOB.

Kax n3BecTHO, OHUM U3 OCHOBHBIX (DAKTOPOB, ONPENENSAIOLNX CKOPOCTh POC-
Ta pbiO siBjisgercss Temneparypa [Xoap u ap., 1983; Cumupnos, 1975; Kanujpes,
1984 u ap.]. CBg3b MOTEHIIMAIBHO BO3MOXKHOI CITOCOGHOCTH pocTa KeTbl ¢ TeMIIe
parypoii, Kak cieayer u3 rpaduxa [Wetherley, Gill, 1995 — Bssro: Jleman, Ye
GaHosa, 2002], 61M3Ka K NPAMO NPOTOPLHOHANBHOI (puc. 1,A). Hanecs Ha rpa
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(uk maHHbIC HALLMX HAG/IIO/ICHNI, Mbl y6euIuch, 9TO B MATH CJydasiX M3 NATHaL-
[ATH MOJOBI0 KeTbl Gblia JOCTUTHYTa CKOPOCTb pocTa, GJmsKas K MOTCHHUAIBHO
oaMoxHoil — 1pu 5,0 °C (B Tpex ciydaax), a Takxe npu 6,8 u 9,4 °C. CxopocTb
pocTa TIpH 3TOM, B COOTBETCTBHM C YBeJMY€HHEM TeMmeparypbl, Bo3pacrana OT 2,1
10 3,7 % B cytku. IljotHocTh TOCAKM B STHX BapHaHTaX Oblia MUHUMATbHOH M
coctansiia ot 10 go 30 teic. mT/M3. Hanpotus, B TPEX ciydasiX CKOPOCTb pocTa
MOJIOAM 3HAYUTENBHO YCTYNaia TMOTEHIIHAAbHO BO3MOXKHOW — IIpU TeMNepaType
5,6—5,7 °C ona cocrasisina okono 1,0—1,2 % B CyTKH, UTO COOTBETCTBYET 40—50 %
OT MOTEHIIMAIBHO BO3MOXKHOM, M 6bLIa OTMedYeHa MPH MAKCHUMaJIbHBIX [JIOTHOCTAX
nocazku — ot 66 10 72 Thic. wr/ M.

BbipasiB CKOPOCTb POCTA MOJIOH KETbl B Pa3HbIX BapUaHTaX IOJpalllMBaHNs
4epe3 ee J0JI0 OT MOTEHLHANbHO BO3MOXHOM, BHIPLKEHHYIO B NMPOLEHTAX, H TCM
CaMbIM HHBEJIMPYS BAMSHUE TEMIEPATypbl, TOCTPOUIH rpaduk OTHOCUTEJIbHOH CKO-
POCTH POCTa B 3aBHCHMOCTH OT IJIOTHOCTH NOCA/JKH (puc. 1,6). Okazanocb, 4TO
MEX/Iy OTHOCHTEIBHON CKOPOCTBIO POCTa M TMIOTHOCTBIO NOCAAKH CYIIECTBYET HE/H-
HelHAasi CBsI3b, KOTOPYIO MOXKHO € BbICOKOH CTEMEHDIO /IeTEPMUHALIMH OTIHCATh S-06-
pasHoit kpuBoif. IIpu 5TOM, TOUKH, COOTBETCTBYIOUIME AAHHBIM 10 MO/PALINBAHIIO
MOMOAN KAK B PBIGOBOMHBIX KaHasax (B NPON3BOJACTBEHHBIX YCIOBUSIX), TaK U B
caakax (B 3SKCICPUMEHTAIBHBIX YCJAOBHSAX), 3aKOHOMEPHO Pacmofiarasich BOIU3N
rpadpuKa arnipoOKCUMHUPYIOLIEH TH JaHHbIE KPHBOil.

4 -| A
— [loTeHuuanbHas
- (no Wetherley, Gill, 1995)
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Puc. 1. V3MEHCHIC CKOPOCTH POCTA: CYTOYHOH — B 3aBHCHMOCTH OT TCMICpatrypbl (A);
OTHOCHTC/ILHOM (B MPOIEHTAX K MOTCHUMATLHOI) — B 3aBHCHMOCTH OT IIOTHOCTH (B)
(TpeyrombHUKaMiT 0G03HAYCHDI JAHHBIC O CKOPOCTH POCTA MOJIOAH KCThI B cajaxax)



Ilo Mepe Bospactanus miaorHocT mocagkn 10 10 Teic. T/ m° IPUPOCTHI Ha
HMHAIH CHUXKATBCA, CHavasla [OCTENEHHO, a 3aTeM, 110 JOCTHIKEHWIO ILIOTHOCTH
20 Toic. mt/M? — Bce Gosee pesko. B unTepBaie 3HAYCHMH IOTHOCTH HOCAJKH OT
30 10 60 Toic. mT/M3 CKOPOCTD CHIKEHUS TeMia pocra 6bLTa NPUMEPHO OIMHAKOBA,
TOCAE H9Er0 OHA HECKOJIBKO 3aMe/Isiiach. MOXKHO MOMaraTh, 4TO CHUKEHHE CKOPO
CTH pOCTa NpH yBETHYCHNH [IOTHOCTH NMOCAAKH MOJOJM KETbl CBS3AHO C HPOSIBJIE-
HHEM runokcuu. Ha rpacdpuke u3MeHeHHs: OTHOCHTENLHON CKOPOCTH POCTa B 3aBH-
CHUMOCTH OT KOHICHTPAUNH KHCIOPOAA PHIGOBOJAHBIX KAHAJIOB BH/IHO, Y4TO POCT GbLi
T€M Bblllle, 4eM Bbllle Oblla KOHIIEHTPALUs KHCAOPO/A Ha BBITOKE KaHAJA (puc. 2).

Kak ussectHo, npu BhipammBaninu MoJionn gococeii KOHIEHTPAIUS KHCJI0PO-
Ad HE JO/DKHA CHMXXATBCSL Jlajlee OMNPEJE/ICHHOTO YPOBHSH, 32 KOTOPBIM HACTYHAET
CHIDKeHHe oOMeHa BelecTB. TakUM KPUTHYECKHM YPOBHEM CUMTAETCS KOHICHTPA-

uust 6—7 Mr/ 71, HIKe KOTOpO-

100 - o 5 r0 TOPMO3SATCA [OTEHLUAD

Hble BO3MOXKHOCTH pocta [ Ka-

90 - HugbeB, 1984], a nupu kon-

0 LHEHTPALMH 5 MT/J1 y MOJIOAH

o KeTbl HaOJ/II0/IaeTCA CHHIKEeHUe

UHTEHCUBHOCTH JbixaHus [Jle-

BaHu10B, 1969]. Kak caexyer

M3 HAUIMX JIAHHBIX, [IPU KOH-

0 LEHTPALNN KUCJIOPO/a Ha BBI

- © s TOKe KaHajsa 8 Mr/n u Gosee

Ri=0498 OTHOCHTENTbHASI CKOPOCTb POC

301 Ta coctaBasaa 80—100 %

OT NOTEHI[MAJbHOH, B TO Bpe-

40 T r T ; T T T ' MA KaK TIpU  KOHLEHTpAalun

3 4 5 6 7 8 9 10 11 5 Mr/n u MeHee OHa COCTaB
KoHueHTpauus kucnopoaa Ha esiToke, mr/n Jisina toneko 40—70 9%.

[Ipu ncenenoBanuu s

Puc. 2. Uamenennce orHocuTeabnoil (B NPOUCHTAX K NOTCHIN-  Hprg HHTEHCHBHOCTH BO1006

Al i) ckopocTn T B 3aBHCHMOC T HCHTPALHH :
IBHOMH ) CKOPOCTH PocTa B 3aBHCHMOCTH OT KOH [CHTpaIL MEHA M IUJIOTHOCTH TOCALKH
KHCJIOPO/1a HA BLITOKE PLIGOBOAHDBIX KAHAJIOR

80

70 o

CropocTb pocra, % OT noTeHuHansHoH

Ha CKOPOCTb pOCTa Paayx
HOU openn A.B. Jlunnukom
[1988] GbLi0 npeanoxkeno B kasectse HuKHEN FPaHHIbl KHCJIOPO/IHOIO pPEKUMa U
TUIOTHOCTH TIOCA/IKH CUUTATD TAKOI yPOBEHb BOJ0OOMEHA, MPH KOTOPOM TeMIT POCTa
COCTABJIACT HE MEHee 73 % OT MaKCMMAJIbHOTO. B COOTBETCTBHU ¢ HAIINMH JIaHHbI
mi (cM. puc. 1B, 2), takas CKOPOCTh pocta Hab/I0/IaeTCs TPH IIOTHOCTH TTOCAIKH
Menee 40 Toic. wt/M? G 8 Thic. wt/M2) u KOHUEHTpaIH KHCJIOPO/ia Ha BBITOKE
KaHasa Gosee 6 mr/ .

Temn pocra u npogoskuTeIBLHOCTD MOAPAIMBAHHS. Ckopoctb pocrta onpese-
JACT HPOO/DKHTENBHOCTD neprofa noapamusanus. Ha puc. 3 npusegens rpacdu-
Kil, ICMOHCTPUPYIOLIME TEMII POCTAa MOJIOJH KETBI, peanusyolmii 6ouee 75% MOTeH-
LIMAJIBHO BO3MOXHOH CKOPOCTH POCTa B YCJAOBHSIX ONTHMAABHON ILIOTHOCTH ocaj
kn (menee 40 Toic. mT/M3).

Mousoap pocturaer maccol Tena 1 r k Bospactry 680 cyr 6.B., sJMHA Tela K 3TO-
MY BPEMEHH COCTaBJAET OKOJO 47 MM. PoCT Macchl Tena Jyuiie OnuchbiBACTCS 9KC-
NOHEHLMANbHOI (DyHKUMell, a AauHbBl — ypaBHeHueM npsiMoii. Ilockosbky Guoso-
PHYECKHH BO3PACT CTaHAAPTUHPYET POCT K OJHOI TeMIepaType, TO ee BAMSIHUE B
AQHHOM Clydae He NposABasAeTcs. [lIMTe/bHOCTD MOAPANMBAHUS B eAMHHIAX
OMOJIOTMYECKOT0 BO3pacTa NpU Pa3HBIX TeMreparypax /0 JOCTHXKeHUS HaBecKu 1 T
cocrasidger okosno 180 cyr 6.8. (680 — 500 = 180).
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49 4

oo

47

45 1
43 1 o
41 1
39

2
37 o R =0,93

CpeaHsas LMMHA TENa, MM

35 T T T 1
500 550 600 650 700

Bospacrt, cyT 6.8.

1100 - b
1000
900 - o
800 - o o

700 1 O
600 -

500 -
2
400 E R"=0,97

CpepHss macca Tena, mr

300 T T T )
500 550 600 650 700

Boapacrt, cyT 6.8.

Puc. 3. [limamuxa cpeaueit aaminl (A) u macent (5) Teja TMHHOK W MAILKOB KCTbI
B [IPOLCCCE WX BLICPKUBAHHA [PH IIOTHOCTAX MOCAIKH MCHCE 40 ToIC. W/ M

B euHUIAX KAJEHIAPHOTO BPEMEHH JJIMTEJbHOCTD NOAPAUBAHIS /10 HABCCKH
1 r 6yjeT CYUIECTBEHHO 3aBHCETb OT TEMIEPATypbl, yMEHLIIAACK [0 MEPE ee BO3pa
cranns. EC/aM MCXOAMTh M3 KpUTepusi 75 % CKOPOCTH pocTta MOJIOAH OT MOTCHIH
AJIbHOIL, TO BOCIOJIb30BaBIIMCH (OPMYJIOil /s pacyeTa y/AC/bHBIX MPUPOCTOB MO
JOAM 1 3aBUCHMOCTDIO TIOTEHIMAJIBHOH CKOPOCTH POCTa OT TEMIEpaTypbl MOXKHO
pACCYMTATH NPUMEPHYIO MPOODKUTENBHOCTD MepHojia MojpaliBatils MOJIOJTH Ke
Thl [IPH TOW WM MHOW TEMIIEpaTypE. Hanpumep, npu 3 °C noreHiManbHas CKOpocTb
pocra cocrasasier 1,3 % B cyT, a 75 % OT Hee — 0,975 % B cyt. Ilpn nogpaunysa-
HUH MOJIOJIM KeTbl, HauuHas ¢ Haeckyu 375 mr o 1000 Mr npofo/oKUTENbHOCTD MO/
pallMBaHUs paBHA:

(ln W;-In Wi)-100 _ 0,9809 - 100
Cw 0,9975

(DJ— —Di) = =98, 3 cyr,
AHaznornuHbiM 06pa3oM paccuMTaHHas JUIMTEJIbHOCTD JIA JAPYTHX TEMICpaTyp
cocragnsier: ipn 5 °C — 60, npu 7 ‘C — 44, a npu 10 °C — 33 cyr. Pacuernbie
SHAYEHUS] JUTMTEABHOCTH [OIPANMBAHUS TOATBEPIK/IAIOTCS TAKXKe pe3yJibTaTaMu, Mo-
JYYeHHBIMU B BKCTPEMAJIbHBIX TEMIIEPATYPHbIX yCAOBHAX. Tak, npy OYeHb HH3KUX
remneparypax (1,5—0,6 °C) paxe AnUTeNbHOE IOAPALINBAHNE B TEUCHIC 3,5 Mec
MO3BOJIMJIO NOJIYYNTh HABECKY MOJIOJH JIHIIb OKOJO 0,5 r [ Xosanckuii, 2006]. Ha-
NpPOTHB, IPH OY€Hb BBICOKUX TeMIEpaTypax (14—15 °C) skcmepuMeHTaJbHOE TIO/-
palifBaHue MOJIO/N KeThl J0 Maccel 0,9 1 ITHA0CH BCEro 20 nnei [ CrporaHos u ap.,
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2006]. IlpuMeHsisi ymoMsiHyTOe ypaBHEHHE, TOMYdaeM, uTo JI0 HABECKH 1 I' MpH Takux
TEMIEPATypax MOJIOAb HYXHO ObLI0 Obl OpaluBath, B NepBoM ciaydae — 187 cyr,
a BO BTOPOM — 24 cyT.

OuesnaHo, 4TO YeM MeHblile epHO/ H(PHEKTUBHOIO HOAPALMBAHUS, TeM GO
e Oyaer skoHomus JIP3 3a cuer yMeHbllleHHs pacxoga KOPMOB. DTO Takke yBe-
JINYUT BO3MOXHOCTH YIIPAB/IEHNS [VINTEBHOCTbIO GHOTEXHHYECKHUX IIMKAOB BOCIIPO-
H3BO/ICTBA C 1[E/IbI0 CHHXPOHU3NPOBATh BbIIYCK PhIGOBOAHOI MPOAYKIIMH CO CPOKa-
MU HacTymuieHusi Hanbonee GJaronpuATHBIX KOPMOBBIX YCJIOBHil B mpubpexse, u
TEM CaMbIM yBEIHYNTb KOI(PPUIMEHThI BO3BpATA KeThl.

Pacxoa xoanuecTa BoJbI, HEOGXOAMMOIH AMSI NOAPANIMBAHUS MOJOMAH KETHI.
Jlns peanusaunn MOJIOIBIO KETHI He MeHee 75 % OT CBOETO MOTEHIHAAa POCTa, 110
BCEH BUAMMOCTH, HOTPeGYETCsl BHECEHHE M3MeHeHHil B OHOTeXHUIeCKHe HOPMAaTUBbI
B 4aCTH KPUTHYECKON KOHIEHTPalMM KUCA0poAa. ITO, B CBOK OUYEpPe/lb, CONpSIKe-
HO C O/IHOBDEMEHHbIM BHECEHMEM HU3MEHEHUH B GMOTEXHHYECKHe HOPMaTHBBI B 4ac-
TH TECHO CBAI3aHHBIX € 9TOH BEIMYMHONH MUHHUMAIBHBIX PACXO0B BO/bl B 3aBHCHMO-
CTU OT ee HACBILIEHUs] KHCTOPO/JOM U TeMIIePaTypHI.

Pacxoa Bosbl MokeT GBITh paccunTaH 10 ypaBHEHHIO GanaHca KHUCJA0POJa 1pu
3a/laHHDBIX [MOCTOSHHBIX 3HAYEHHMSIX MUHHMAJbHOH KOHIEHTPALMU KHCIOPOAA |
IIOTHOCTH TOCA/IKH, T/Ie B KA4eCTBe IEPEMEHHBIX BEWYUH BBICTYIAIOT KOHIEHTpA-
LHMsi KMCJI0PO/la Ha BTOKE B PbIOOBO/HBII KaHan (6acceiiH) m temneparypa BOJbI.
Mbl paccumTan HOPMbI PACXO0/a BOJBI Jijisi PHIGOBOHOIO KaHaa IIOMEALLI0 38 M2
npu yposHe Bozabl B HeM 20 cM (ta6a. 3) npu nAOTHOCTH TTOCAAKH 8 ThiC. WIT/ M2 I
MUHUMa/IbHOI KOHIEHTPALMK KHCA0poja Ha BbiToke 6 mr/n1. Croco6 pacuera 1o
GaJlaHCOBOMY YPaBHEHHIO Jiis (hopes MoApo6HO usioxked B.B. Jlasposckum [ 1981 ],
TEM HE MEHeE, yYUTBbIBAs OCOOCHHOCTH BBINOJHEHNS PACYETOB B HAIIEM CIyyae, [1pu-
BE/ICM B KauyecTBe NpPUMepPa OJHH U3 TaKHX PACYeTOB /YIS ONpeJe]eHIS MUHUMAIb-
HOTO pacxo/ia BO/Ibl IPH KOHTIEHTpaiuu Kucjopoaa 13,5 Mr/n u remneparype 5 °C.

Pacxojnas yacts 6ananca BbIrssauT caeyomnm o6pazoM. ITorpebieHue KHCTO
poJia 0/1HOI 0COObI0 KeTbl Maccoil 1 1 3a 1 yac npu Temneparype 20 °C cocrasaser
0,712 mr/n [BunGepr, 1956; Kaunaves, 1984]. Ipu 5 °C ¢ Yy4ETOM TeMIeparypHoil
nonpasku, pasHoil 5,19 |Bunbepr, 1956], norpeGieHne xuciopoga yMeHbluaercs
70 0,1372 mr/a. U3 pacyera Ha 1 Kr Macchl MOJIO/IH TTOTpeGICHHE KHCJI0po/a MO-
JOAbI0 KeThbl cocrasisier 137,2 mr/n B wac. O6umas 6nomacca poiéor B B o6beMe
Bozbl 1 M? ¢ y4eToM 3a/1aHHOH MIOTHOCTH 8 ThIC. IIT/M2 COCTABISET 40,0 kr. Cne:
JIOBATENIbHO, OAJIAHCOBOE ypPaBHEHME CBOAMTCS K BUJLY:

0 90- R -60-(13,5-6,0)-1000
~38-0,2-1000-100-137,2

OTKy/1a HeoGXoAuMblii pacxos Bojibl (R) pasen 103 i/Mun. B pacuere Ha 1 MJH 1T,
PBIGOBOIHOM MPOIYKIINKM OH COCTABUT 5,6 J1/C.

AHAJIOTHYHBIM 06PA30M NPOBEAM PacyeThl IS PA3IHYHbIX TeMIlepaTyp M Tpu
Pa3HOil KOHIEHTPAIMK PACTBOPEHHOIO B BOJC KUCJAOPOAA B AuanasoHe ot 3 o 15 °C
(ta6a. 3). IIpu atoM, npu BbIGOpe JHATA30HA 3HAYCHMI, MaKCUMAJIbHYI0 KOHIEHTpA-
LI KUCJ0PO/JA BbIOPaiU, UCXO/S U3 MAKCHMMAILHOrO 3HaueHust 13,5 Mr/ JI, COOT-
serctByfoniero 100 % Hacobrmenuto mpu remneparype 3,0 °C [Cnpasousuk..., 1971].
MunnManbHOe 3HaueHne KoHueHTpawuu 7,0 Mr/a 6bu1o BBIOPAHO, KaK 3HavyeHne,
coorercTByoliee S0—60 % oT npejesnbHOI BEMYMHBI HACHILIEHUS BOJIbI KHCJIOPO-
AOM, KOTOPOE€ ONpPEJesIAeTCs KaKk MHHUMaIbHO jonyctumoe [ Cmupnos, 1963]. /Iua-
a30H TeMIepaTyp BbI6paH B mpezesiax oOblMHO HabmogaeMbix Ha JIP3 3navenumii
(or 3 10 10 °C), pacuiupenspii 10 15 °C ¢ y4eToM ony6IMKOBaHHBIX B [EYaTH I0-
JIOKHTEABHBIX PE3y/IbTaTOB NO/JpalunBaHusi NPpU TakuX Temneparypax [CrporaHos
u zp., 2006].
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HHcTpykimeii no passeseHnio THxookeaHCKx JI0COCEH PacXobl BOABI PEKO-
MeHAyioTca He MeHee 1,5—2,0 1/c Ha 1 MAH wLIT, Mostoau Ketbl [ Cmuphos, 1963],
d CYIIECTBYIOIMMH HOPMaTHBaMi — ot 8 10 15 a/c | [Ipukas..., 1999]. Kak noka-
3a/li pacyerbl 10 6ajaHCOBOMY YDaBHEHHUIO, JUIS mojiyuyeHust 1 MuIH T, poi6oBoj
HOIl TIPOJYKIIMU € BBICOKMM TEMITOM POCTa, pacXo/bl BO/Ibl BapbUPYIOT 3HAYHUTENLHO
1 [IDEBBIMAIT HOPMATUBHBIE 3HAYCHUS. IIpn xoHuenTpaim Kucaopoga 13,5 mr/a
OHW cocTaBasoT: 4,6 1 npu temneparype 3 °C u 18,7 npu temneparype 15 °C.
lpu cumxenun nacwienus KHCJIOpoJa 1o 7 Mr/J1 IOTPeGHOCTb B PACXOAE BOJIbI
PE3KO BO3pacTaeT, Bapoupys ot 34,4 1 npu 3 °C go 140,1 i npu 15 °C.

Croup 3HaumTE/IBHOE BO3pacTaHue Heo6XoAuMOro s ahdekTuBHOro pocTta
MOJIOJM pacXojia BO/bl [IPH MOBBILIECHUH e TEMIICPATYPBI MOXKET CYINECTBEHHO Or
PaHHYNTD BO3MOXKHOCTH AKCEJePALUH 34 CYET [OBBIIICHHS TeMIIepaTyp LpH Hoapa-
IINBaHUU B IPOM3BOJACTBEHHBIX ycaoBusx JIP3.

3aKAlOYeHue

Pesynbrarbl usyyenus BausHus miotHocTH Moca/Iku Ha CKOPOCTh POCTA MOJIO-
AW KETBI MOKA3a/IH, YTO CyLIEeCTBY MM GHOTeX HITYeCKuH HOPMATUR 110 TOMYCTUMOMH
[JIOTHOCTH TOCA/IKM JUIS OJPANIMBAHUST MOJOLH KEeTbl O HABECKH 1| I, paBHbIil
8 Thic. mT/M?, 06ecnieunsaer CKOPOCTb pocra Gosee 75 % OT MaKCHUMATBHOI,

Temmeparypbl Boasr or 3 A0 10 °C, koropbie ormevaiores: Ha JIP3 ora Caxau-
Ha, ONPEAEISIOT MaKCHMANbHYIO MPOAOIKHTEIBHOCTD [o/IpatuBaHust 10 HaBeCKH
1 r cpokamu ot 3 0 1 mecsia. Hockonbky nepuoa moppammsanms HEOOXOMMO
YBASBIBATD C ONTHMAIBHBIMH CPOKAMM BBIIYCKA W HACTYJICHHEM FOTOBHOCTIL MOJ10
Al K CMCIIAHHOMY NMMTAaHUIO, TO Ha JIP3, He UMEIIMX TeXHHYeCKo BO3MOXKHOCTH
OCYIECTBIAATDL TEPMOPET YISO, TONBITKM JOCTHXKEHHS 3a7aqi BBIITYCKAa MOJIO/H
HOPMAaTUBHOI HaBecKH Gy/eT MPUBOAUTH AHGO K 3a/IEPIKKE CPOKOB BBINycKa, JHGO
K BBITTYCKY MOJIOAN MeHbmuX pasMepos. U To u gpyroe Gyner ymenbiars koahdu
UMEHTHI BO3BpATA.

Ipyn koHuentpamuu kucropopa 4,5 M/ J1, KOTOpasi onpefesieHa B KA4eCTBe
KPHTITICCKOrO 3HAYCHNUS YKA3aHHBIMH HOPMATMBAMM, MOJO/BIO MOYXKET GbiTh peajin
30BaHO He Gojiee 60 % oT MOTEHUUAABHOI CKOpoCTH pocta. [last ysenuuenus: s
(DEKTHBHOCTH HCKYCCTBEHHOTO BOCIIDOU3BO/ICTBA KeTbl HEOOXOAMMO, YTOGBI KOHIIEHT
Pallii KHCJI0OPOJIa HA BBITOKE PbIGOBOAHON eMKOCTH, MPUMEHSEMON Ui nopany
BaHHA, Obljla He MeHee 6 Mr/ .

BosMoxHocTH nogpammsanis Momoanm kerst c obecriedeHueM ee BOAOH ¢ Heob
XOMMDBIM JLJIST bIXaHus U 9P PEeKTHBHONO pocTa KOMMYecTBOM KHCJIOPOJa MOTYT Cy
IECTBCHHO OTPaHUYUBATHCS J€6ETOM HCTOYHMKOB BOJOCHAGKEHHS B 3aBUCUMOCTH
OT TEMIICPATYPBI M €€ MCXOJHOTO HACBIIECHUS KHCJIOPO/IOM.

[lonyuennsie pesyabratsl nossossior AHAJIU3MPOBATL [IPUYHUHBI HEOCTATOYHO
athpexTnBHON paboTbl 3aBOAOB M ONPEJIC/INTH CHOCOOBI MX YCTPAHEHUS] C Y4eTOM
KOHKPETHBIX OCOGEHHOCTEH HCTOYHHMKA BOAOCHAGNKEHHS HAa TOM uan uHoMm JIP3.
Kpowme rtoro, oHu MoryT 6e1th ose3HbI 1PN NPOCKTHPOBAHUU CTPOUTEIBCTBA HOBBIX
JIP3 1o BOCIIPOMBBOJICTBY KEThI [LIA TIPEABAPUTENbHON OICHKH UX npeanonaraeMoi
apdexTuBHOCTH 1 LeJIeCOO6PA3HOCTH CTPOUTEIbCTBA.
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