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NPENUCJIOBHE.

XIX Bek 1o Bcel cOpaBeIMBOCTH HABLIBAETCH BEKOM OJIECTSIUErO
PasSBUTHS E€CTECTBEHHBIX HAYK M B YACTHOCTH OWOAOIHMH. 3a 3TO BpeMs
OTKDBLIIECH IIHPOKHE NEPCHeKTHBH A SKCHEPUMEHTAILHOIO UCCAe 0~
BaHusg, HaMe4YeHbl HOBbIE HAlPABJEHMSI, 1TOCTABJICHL U OTHACTH PelIeHb
KpynHeHAlHe BOUPOCH, YCOBEPIUSHCTROBANL METOJUKA W TEXHHKA Hcciie-
JIOBAHUS, CJIOBOM, TOCTPOEH OOHWMPHLIH M rpounnii ¢ynmament. Yrobw
MCNOJB30BATL 3T Boraroe Hackenne U hPONOIKATh MOCTPOIKY 3MaHHMS,

. q‘cuap(?naé‘wof - “yuedniM XX Beka HPUILIOCH YEAYOASTL W PACUPsITh IKCHEPHMEHTANbHbIE
'3/’*""“:’“’(;2" s ( MBBICKAHMSL TI0 TOTOBHIM, YK€ HaMEYeHHHLIM HAMDABJICHMSAM, HAKOIUISTH
@"ﬁ‘;ﬁfﬁ' e haKTHUECKAN MaTepHaN u BOOGIIE NPOUBBOINTL ACTANLHYIO OTHENKY
W%’yxapﬂiﬂﬂ 7 Vo Pa3HBIX uacTel OGINHPHOrO 3aaHHsl.

.A(“muj»aA s oy EcrecrennbiM nocnexctBueM Takoit paboTsl  SIBWIOCH DasBHTHE
e CHENMATHBANME M, OTYACTH N0/ BJIHSHAEM YMHOXEHHS Kaipa HAy4YHbIX
‘('0 paboTHHKOB, HeOGLYaliHOe yBeAuueHue cneumanbuoii gureparypn. He-

p

CMOTDSl HA OIPOMHOC IOTPsICEHME, KOTOPOe HCIbTana EBpona nonejcrsne
< BOHHDBI, YHCIO CHEIHAIBHLIY HePHOIHYECKHX HAYUHLIX H3NaNuH He TOJBKO
He YMEHBIUWIOCL, HO JUbKe BO3PACJIO TO CPABHEHMIO € JOBOCHHBIM
NepUoJOM. B JUMPOKMX pasMepax CTal¥ PasBUBaTLCH Hayuunie padorh
BO BHeeBpONeldckuX crpanax, ocobenno B Amepuxe u Snonun. Kpome
TOTO UHCIO HAYYHBIX paboT crano GHICTPO YBEIUYUBATBCH TdKXKe Gia-
rojgaps ObLICTPOMY PasBHTHIO NPUKJIAMHBIX HAYK, JESITEIH KOTODPLIX BCE
qagle M Yale  cTajny  NPOM3BOAMTL  HMCCIeAoBAnMs, HMEIomMe obuie-
HayuHell nHTEpEC,
B pesyuaprare, ueM Janeie, teM TPYJHEE CTAHOBHTCH CIEIUThL 34
o01M NpOrpeccoM HAYKM NO OPMTHMHAJILHBIM HCTOUHMKAM, Bce Oojiee M
Gonee HazpesaeT HeOOXOAUMOCTL B CIKATHX 0030pax wiv Momorpadusx,
B KOTOPBIX YHTATE/]b MOT OBl HAHTH M3JI0XEHHE COBPEMEHHOrO COCTOSHMS
HAYYHBIX 3HAHMH 110 TOMY HWJIH WHOMY KPYIIHOMY BONDOCY WIH OTH@Nb-
HOI crenuansiof oTpaciu.
Wns  nascTpeuy 3TOH HeoOXOHMMMOCTH, Mbl B HACTOSIIEM TPYyie
NIBITAEMCA JATb KPUTHUECKYIO CBOJKY JIMTEPATYPbI, OTHOCAUIEHCS K Npo-,
LecCy CHHTE3a OPraHHUYECKOrO BELecTBA B DaCTATEJLHOM LAPCTBE, a
TAKNE TBITAGMCH  TIOABECTH HTOTH HAUIMM COBPEMEHHHM. HAYUHBIM 3Hd-
HugM B 3TOH oOnacTy.
Uro6sl He paccenBaTh BHUMAHHE UHMTATENS! CCHLIKAMH Ha OTDE/bHEIE
Cus. Ne 4485. 3.000 aks. Jlenuarpaackuit [y6aur Ne 11521, ODHIMHANbHbLIE COYMHEHHS B NOJCTPOYHBIX NPHMEUAHMSX, MbI TPEIIOUAN




6 NMeenucnosur,

[aTk CIHCKM 3THX COYMHEHHH B andaBUTHOM MOpAAKE MHMEH aBTOPOB B
KOHUE KHMTH, OTACALHO A KDKAOTO H3 IVIaBHEIX OTaeAoB. Heobxo-
AMMOCTL 3KOHOMUThL MECTO HE JaeT HaM BO3MOXHOCTH NPUBECTH HCUEp-
NHBAIOLIME  CNIMCKH JMTepatypel.  YTOBLI ycTpaHuTh 35TOT HELOCTATOK,
Mbl YKaSpiBaeM Te CTATbU M KHHIH, Tll€ 4MTarelib MOKET HAHTH KOIO/-
HCHHSE K HALOMM CIMCKAM JIHTEPATy bl

Haw rpya npeanasnavaerca man auu, NOAYYUBIIHX €CTECTBEHHO-
UCTopryeckoe 00pa3oBaHKE, 4 TaKKe s HATYPAJNMCTOR, NAJEKHX IO
CBOCH CNENHaNLHOCTH OT (PUBHOJOTMH pacTeHuii. Mpl 6yaeM, omHaKo,
6/aroJapubl TeM CreuHaTcTaM-pU3noIoram, KOTOpPBIe BO3bMYT Ha cebs
TPYA BHUMATEILHO OTHECTHCh K HAIEMY HauMHAHMIO M- yK43aTh ero
HEJHOCTATKH.

B. Jlodumenro.

I. BBEJEHMUE.

[Tponecc cuuTEe3a OPraHUYECKOrO BEIIECTBA B PACTHTE/NLHOM
£1apCTRE HMMEEeT JBE PA3AHYHbIE CTOPOHH: GHOJOIMYECKYI0 W (HH3UKO-
xumuyeckyio. C  GHONOrH4ECKON TQUKH 2peHHS BAKHO BBIACHHTH 3HA-
ueHde M POJML 3TOrO MPOIEcca KaK B KH3HU PACTHTENLHOTO OPraHH3Ma,
Tak U B OOLIEN SKOHOMHMU XUBOH NPUPOAL. (PH3UKO-XMMMHEECKas CTO-
pOHa CHUHTE3a NPH 9TOM OTCTYNaeT HA BTOPOH T/IaH; OHA MOXKeT WHTe-
pecosath GHosnora Junlb ITOCTONBKY, MOCKOJLKY H3 (BHBHKO-XMMUYECKUX
peaknHid  MOKHO MOYEPUHYTh OObsicHeHHe OUOJIOTHYECKHX gBAeHHH
npucnocobiends OpraHusma.

CuHTe3 OpraHWYeCKOro BEIIECTBA MOMCHO, ONHAKO, PACCMaTPUBATH
KaK (PUBHKO-XMMHYECKHH [polece, cOBEpIAUIMACH Ha 3EMIe Ha-pany
C JPYr¥MH TIPOLIECCAMH FPEOJIOFHYECKOT0 TIOPsiIK4. JHaueHHE ero B Ta-
KOM c/ydae OnpeseiuTcss M3 COOTHOMEHHA C APYIHMH reOJOTRYecKHMH
MPONECCAMH M U3 Pa3MEPOB TOrO BAMSIHMA, KOTOPOE OH MOMET 0Kas3aTb
HA W3MEHEHHWsl B COCTABE M CTPYKTYPE 3EMHOH KOPBHI.

B namem panpHefiiieM M3NIOKEHWM Mbi OyAeM WMETb B BUAY
rJaBHEIM  O6Pa30M GHOJOrHYECKYIO CTODOHY CHHTE3a M OYAEM yaensTh
BHUMAHHE (DHBKKO-XHMUYECKOMR JIKIUL NOCTOMBKY, HOCKONBKY OHa Gyuer
HeOoOXOINMA Ui NOHMMAHUS OTHEJbHHX OHOJOTHYECKUX SIBACHUH,

CuHTE3 OPraHMYyecKOro BEUIRCTBA HBASETCH OJXHAM W3 OCHOBHBIX
3BEHhECB B TOH wHernu (PUBHKO-XHMHUYECKMX IIPOLECCOB, H3 KOTODHX
CNAraeTcd KPYroBOPOT OPraHMYecKOro BemiecrBa Ha semiae.  Eciu Mbl
YCIOBAMCH  Ha3LIBATL BCIO COBOKYMHOCTH JKHBBIX CYLIECTB, HACESOLLUX
3eMJIF0, XKUBOH MaTepueH, TOKPYroBOpoT OPraHuyeckoro Rejectsa
IpencTaBUTCH HAaM Kak Heu3OewxHpi DPesysbTar IKH3HEHHOIO Npouecca,
KOTODHH MOANeKHBACT YCTOHUUBOCTE 2TOR MATEPHH BO BPEMEHH.

Biarosapa OTpOMHBIM yclieXaM OPIraHMUYECKOH XHMMH, B HacTOsIIee
BpeMsi CHHTE3 OPraHHYeCKMX COGHMHCHUH M3 MHUHEPATbHBIX HE lipeicta-
BASET 4ero-aub0 NPUHLUIHARBHO HEOCYLIECTBHMOTO B UCKYCCTBEHHBIX
71aB0pATOPHEIX yCIOBUAX. B NPUPOAHBIX YCIOBHSX, ONHAKO, A0 CHX NOp
HE HallleHO HM OIHOTO IIpoUEcca, KOTOPLIA MPHBONMA OB K CHHTE3Y
OPraHyuyecKux COeNUHEHMH, eciu He CUHTATh NPOCTeHNINX YINEBOLOPOLOE,
OTHOCHTENHHO KOTOPHIX Takash BO3MOMXKHOCTbL HE HCKIIOYEHd, XOTH K He
nokaszaHa. [losromy, Oe3 OmacHOCTH CHendTh KPYMNHYI0 OIIHGKY, Mbl
MOMXKEM IIPHMBHATH, YTO ENUHCTBEHHHIM HCTOYHHKOM IPUXO0JA OpraHuye-
CKOr0 BEHIECTBA HA 3eM7C SBILETCH CHHTETHUYECKAS NeATeNbHOCTL KUBOH
MATEPHH. :



8 ‘ BBEJZEHUE.

7Kupasi maTepus, KaK H3BECTHO, CTPOTO HHIUBUIYJIH3HDPOBAHA, OHA
COCTOMT U3 OTAEJbHLIX CAMOCTOATENBHLIX €IHHMI], HA3BIBAEMBIX OPraHHU3~
Mamu. - Ha-pany ¢ uupuBunyimsauueft B Hedl Habmopaercs - Takxe nud-
(epeHnupoBka Ha OTAE]bHbIE IODOAN HMAM BHAB DAsHOH CIOXHOCTH
OPraHusaluM, M3 KOTOPHIX KAMILIH NPEACTaBAEH H3BECTHBLIM HUCAOM
OJHODOAHBIX MHAUBHIYYMOB. ’

BI/IOJIOI‘H‘{C'CKI/I YKU3HEHHbIi IPOUELCC BBLIPAWAECTCHA B CMEHe BO BpE-
MEHH OJHHUX WHAWBUIYYMOB [DYyruMu B Tpelnenax  BHAa, a4 TAKKE B
CMEHe onxHuX BUAOR Apyrumu. CMmeda MHAMBHLYYMOB npoucxoaur Ges
84METHOI'0 W3MEHEHHs OPrauusalliy; OHa OCHOBAHA HA IIPHCYILEM Opra-
HHUBMAM CBOWCTBE DPa3MHOXKATHCA. HexoTophie aBTOPH! BBICKA3BLIBAIOTCS B
TOM CMBIC/AIE, 4YTO OPraHHYECKH Kaxibii OpraHuaM GeccMepTeH, 4UTO
CMEPTh €CTb YHCTO CAy4aHOE fiBjieHHe, KOTOPOE HACTYNaeT BCAeACTBHE
- BO3NEHCTBUS BHEIIHMX. aredToB. Mpr He OyIeM OCTaHAaBIMBATLCA Ha
TOM BONpOCE, TaK KaK NOAPOGHOe OGCyxieHHe ero 3aeeno 6bl HAC

- CIMHIKOM AafeKo. 3aMEeTHM TOJAbKO, 4TO ecid Gbl OPraHu3M To CBOEMy -

- CTPOCHHIO BIOJHE OTBEYA] HAEAJy B TOM CMbICJe, YTO TNPH HANHYHOCTH
GnaroTpPUATHLIX YCAOBHA €ro edTenbHOCTL HE OrpaBuuMBasach Gbl Bpe-
MEHEM, TO BCe Ke (DaKTHYECKH 3TO He MOIIO O ObIThb OCYHIECTBAEHO
NPOCTO B CUIY MSMEHYMBOCTH BHEIIHMX YCAOBHA. Bo Beakom cayuyae
HCTODHSL PA3BUTHA XKHBOI'O MHPA Ha 3eMJe $[CHO FOBODHT 34 TO, YTO
CYILECTBOBAHKWE OTHEIbHBIX WHAMBHAYYMOB - BO BPeMEeHH Bcerjga Obiio
OTPaHHYEHO, UYTO CMEPTb TIPEICTAB/ISIeT HOPMAJLHOE SIBIEHHe W UTC
IPOTHBOBECOM CMEDPTH CAYHKHIO U CAYXKUT PABMHONEHHE, KaK CPEACTBO
K TIOINEPHAHUIO KUSHM BUIOB. BecbMa BO3MOXHO NO3TOMY, 4TO CMeHa
HHAMBKAYYMOB BO. BPEMEHH, — MHAUBIAYaAbHOE OOHOBJCHHE XUBOH Ma-
TEPUH, — eCTh OpraHuvecKudl npoiecc, Ha KOTOPOM OCHOBAHA yCTOHUM-
‘BOCTb XKH3HM. OTMepIuve OPraHKW3Mbl, KaK M BBIUIGJEHHS XKHBBIX, ABJSIIOTCSE
" IVIABHBIM HCTOYHMKOM MEPTBOTO OPraHHYeCKOIrO0 BEIIECTBA, KOTOPOE PaHO
WIH TIO3MHO MHHEPANU3YeTCd, T.-e. IPeBPAUlaeTCsi B HCXOjHblE MHHE-
pPajibHBle BeLecTBA.

Taxk xak OPraHUdecKoe BEIIECTRO CUHTE3HPYETCH U3 MUHEPANBHBIX,
TO B pe3yJbTarTe MHAMBHAYAIbHOE OGHOBIEHHE KHBOH MaTEPHH - BEJET K
HENPEPHIBHOMY TNPEBPAUIEHHIO MEPTBOH MAaTePHU B XKMBYIO H WKHBOH B
MEPTBYIO. ) ’

Hcxonnoft BeaMymHOM B HKaHHOM ciyuae SBASETCss TOT 3amac -
BOH .MaTepHH, KOTOPBIA B KAXIBIA NAHHBIA MOMEHT IIPEACTAaBIEH OOLINM
YUC/IOM OKMBBIX HHJMBHIAYYMOB BCeX BHIOB pACT€HUR H KHUBOTHEIX,
CYIIECTBYIOIIMX HA 3emae. OITOT 3amac Mbl 6yJIEM HA3KIBATH HE NP UK O-
CHOBEHHBIM 34I14COM, TaK KaK Ha ero AeITeJbHOCTH OCHOB4HO MOJ-
Iepxaune KM3HM.  AGCOJIOTHAs BeJudMHA 3ITOTO - 3aM4CA - HE MOXKET
OBITb B HACTOfiLEE BPeMsi ONPENeseHa HAME NPHOUBUTeNbHO. Mbl He
.GyAeM NpHBOAMTbL MONLITOK HEKOTOPHIX ABTOPOB TOMOHTH K ompenene-
HHIO MAcChl COBPEMEHHOTO KWBOIO HaceJeHUs 3EMJIH BBIYHCAUTENLHBIM
HyTeM, TAK KaK BCE 3TH TIONMBITKH He ¥MMeloT Noj. cofol cKOoILKO-HHU-
-6Y1b TPOYHOH OCHOBH. ECHH 0 caMOro MOCIEAHErC BPEMEHH Mbl He
MOXEM BbIDABHTh TOYHOH UHOPPOH MIOJCKOE HACE/NeHHe 3eMaM, TO' 4TO
e MOXHO CKasaTh O IHKOH ope W ¢ayHe, 0 3amacax KUBOH Ma-

v

TEPUM B 10YBE H B OCOGEHHOCTH B OOGWHPHOH TOMHIE BOAB MOpEH 1
oxeaHoB? YroOBn ODHMEHTHPOBATHLCS B TUX BeJHUMHAX M Paclo/ararhb
x0T 6w rpyGO-TIpHGAUBHTENLHLIMA TTHPPAMU, HeOOX0aUMbl OOUIMPHEIE
HCCIeI0BaHMS CIIEIHANLHOrO XapaKTepa.

TouyHO TaK KE HaM HEeW3BECTHA CyIb0a HEMPHKOCHOBEHHOTO 3araca
JKMBOJ MATeDHH B DasiuuHble 3MOXH ucTopun semau. [lpoucxonumo nu
fOCTEeNEHHOe HaKOMJieHue ¥ YBENMUYEHHE 3TOrO 3araca W JKe, Ha-
TPOTHB, KOMMYECTBO €ro OCTaBalock 6ojiee WM MeHee HOCTOSHHBIM, -
Mbi B CYUIHOCTM HE 3HAEM, KAK HE 3HAEM M MOMEHTa CaMOTO BOIHUKHO-
BEHH] XMBOH MATEDHN Ha 3eMse. B rmocienHee ppeMs BCe Yalle H Haue
Cpelld HATYPAJIMCTOB . Pa3faloTcs roJjoca B 10Jb3y MbICAM O BEYHOCTH

2KUBOH MaTepuH. OTCyTCTBI/IC OCTATKOB M OTNEYATKOB KHUBBLIX CYHIECTB

B a30HHbIX M apXeHCKHX Cc0oAX TENneph YKE HEe CUMWTaeTcs MpsAMbIM J0-
Ka3aTeJILCTBOM TOIO, YTO B T€ OTJajleHHeHiude OT Hac BpPEMEHa KM3HH
Ha 3emje He Onlo. OCTaTKM M OTNEYaTKH MOIJIM OBITh YHHYTOMEHBE
HENpepPHIBHO COBEPIIAIOUIMMHCA BTOPHYHBIMA [IPOLECCAMH, H CYLIECTBYET
HeABd pAN KOCBEHHBIX YK43aHUH, YTO KH3HL — CTapllie IeOJOTHYeCcKOH
ACTOTIMCH, YTO €€ Hauano, eclid TakoBoe OB, ClefyeT OTHeCTH K
eiwie Oosee JIPEBHEMY NEpPHOMLY MCTOPHM 3€MIH, O KOTOPOM TI€0JIOrHs
HE MOXeT JNaTh HMKaKux ykasaHuh,

Kak &bl TO HU 6bUIO, Jdaxke -M TOT IEPHOK, OT KOTOPOIro coXpa-
HHNKCL TIPAMBIE CJEMAI JKH3HH, JOCTATOUYHO JUIMHEH, YTOOb MOMHO 6bUIO
YBEPEHHO TOBOPHTH O 60JbIOH JAPEBHOCTH KUBOH MaTEpUM.

Ee HenpepoiBHOE CYyLeCTBOBAHUE B TeYeHue CTojib HOJAroro Bpe-
MEHH fICHO TOBODHT 34 TO, YTO B OCHOBE €€ YCTOM4HBOCTH -3aKMOYCH
onpeencHHBIH IPHHLUAN, OonpeHeNeHHbI 3aKOH BceobINero 3HauYEHHs.

Broiorn4ecky  8aKOH' STOT BHIpAMAETCs B HeoOwualHOA opranu-
4eCKH-HeOrpAaHHUYEHHOH MOTEHIUM K PASMHOMEHHIO ¥ KaMHOro BUIA.
Ha6nionenue mokasbiaeT, 4TO Pa3MHOXKEHUE HHAHBMLYYMOB COBEPILAETCS
B reOMeTPHUECKOH NporpeccHy, ¥ INOTOMY IOHATHO, 4TO aGCOMIOTHOE
YHCNO HHIMBUAYYMOB KAKAOTO BHIA B CaMO€ KOPOTKOE BPEMsl NOCTHraeT
MaKCHMyM4, BOBMOXHOro 1m0 (U3HKO-XHMUUECKHM M dusHKOo-reorpadu-
yeckum ycnoBHgM. Takum 06paz0oM, HeCMOTPst Ha ruGelb OueHb 60/ib-
WIOro YHCAa MHAMBHAYYMOB B TOM WJAH HHOM MecCTe, B TOT WIM HHOH
NEPUOJ, —KU3HL BHIA HEH3MEHHO OYIET COXDAHAThCS, €CAM COXPAHWTLS
x0T Obl MHHUMaAbHOE YUCAO MHAWBHAYYMOB, CHOCOOHBIX ¥ PasMHO-
WEHHIO: B €aMO€ KOPOTKOEe BPEMA 5TH OCTABLUHECH HHIMBHIYYMbI, paz-
MHOXasiCh, [OBENYT oflee UHMCIO N0 BO3MOXHOTO Makchumyma. Eciu
Ke TI0 KAKMM-TMGO NPHYMHAM OJMH BH/ COBEDUICHHO YracHET, TO APyrue
BUib, Oaaronaps TOH ke HEOTPAHWYEHHOH IOTEHIMH K DA3MHOKEHMIO,
BHICTPO 3aliMyT €ro MecTo ¥ MONMQIHAT NMPOMCUIeAUylo yOLUIL B KOAH-
4yecTBe KUBOW MaTepuu.

HcTopusi MMBOTO MMDA NOKASHIBAET, YTO BMiHl TaK XK€ CMEPTHEI,
KaK MHIMBHAYYMBL, C TOH TOJNBKO DPAasHMiEH, 4T0 HPOMOMKUTENLHOCTE
MUBHM MX 3HAUUTEABHO NPEBOCKONHMT TAKOBYIC nHanerayymoB. Taxnm
06pa3oM B HCTOPHYECKOM XOJ€ PA3BUTUA XKUBOH MaTepud COBEPIIAIOTCH
IBa Tpoliecca OGHOBJIGHMS: WHIMBHAYANLHBIE W BHUHOBOH. Bnaroaaps
HHAMBUAYAJILHOMY < Da3MHOMEHHIO HE TONBKO MOHOJHAETICA yOHabL OT



10 BBEAEHHUKE

CMepPTH, HO ' 00bIYAO 06pasyercs HM3GHITOUHOE HHCIO HHIHBHIYYMOB. Tak
S HAK BTOT TpoLecC INPOUCXONUT B Mpeienax KaxIOro BHIA, TO B pe-
3yabTaTe HEMPHKOCHOBEHHHIH '3aI1aC: KWBOK MaTepHM. Bcerja IpelcTaBieH
MaKCHMa/bHBIM KOJMYECTBOM €€, BOSMOXHBIM B NaHHYIO SIIOXY, B NaHHBIX
yenopuax. C apyro# cropoHsi—auddepeHUUPOBKA HUBOK MATEPHH Ha
OTHe/IbHEIE . BUIb ~OOBIYHO conpoBoxaaercd dusnonoruueckoii nudde-
PEHUUDOBKOH, T.-€. TPUCIOCOOICHUEM DA3HLIX BULOB K DASMUUHBIM KOM-
SuHanuaM (PU3MKO-XHMHYECKUX aTeHTOB. MEPTBOH cpensl. 10" 06CTOs-
TEJbCTBO AdeT KUBOH MarepHH BO3MOWHOCTb 3aHATH HA IOBEPXHOCTH
3eM/M - MAKCHUMAaILHYIO IWIomafb oburanus. JleHcTBUTENBHO, HAOMONeHUE
NOKA43bIBAET, YTO B-HAWIY BII0XY IOYTH HEBO3MOXHO HAafTH YrojoK Ha
3eMire, KOTOPSIH OBl Obl COBEPINEHHO JIFLIEH MXUBBIX cymects., Abco-
JIOTHO - HeoOuTaeMbIMH Ha  TIOBEDXHOCTH 3eMJH B' HACTOsluee Bpewmd
SIBASIIOTCS TOJbKO HEOCTHIBHIHE MAcChl BYJIKAHMYECKOH JIaBbl — IUIOIIALb
 IOMCTHHE HUYTOMHAA.

Mpl BUIMM TAKHMM o6pa30M gyro ofuias GHOJNOrHYECKas OPraHu-
3alMsl KUBOH MAaTEPHH TIHATEJBLHO COMVIACOBAHA C TPHHUMIIOM -MAKCH-
‘MaJBHOCTH - HENPUKOCHOBEHHOrO- 3anaca. baaromapsi HHIMBHAYANM3ALUH
W BHEOBOH muchdepeHnuposke, abcoMmoTHAs BENMUHHA HEIPUKOCHOBEH-
HOTO 34Iiaca MOXET, I[I0JOO0HO 4MCIy WHIHBMAYYMOB OLHOTO BHJA,
M3MEHATHCS B BeChbMd INYPOKMX  Tpeielax, HUCKOJLKO He Hapyuuas
HEJLHOCTH BCEH MAacchl )KHBOH MaTepuu: Ha (POHE ITHX BOSMOMNHBIX
YaCTHMYHHIX KOJeOAHHH KOMHYECTBO MKHBOH MaTepus Bcerda OyneT mo-
CTUTaTh - MAKCUMYM3, BO3MOXHOIO B J4HHYIO 3IOXY.

IlpusHaBas HHIUBHIYANbHOE OOGHOBIEHHE HOPMAIBHLIM OPraHu-

YECKHM TIPOIECCOM, MBI MOXEM pPACCMATPUBAThL €ro Kax npncnoco6neﬂne>

K COXpAaHEHHIO BMIA B. H3MEHUMBBIX YCJAOBUSX MUHeDanbHOH cpenml. Tor
e Xapakrep NPHUCMOCOOHTENLHOFO OPraHHYeCKOIo IPOLECCa Mbl MOXKEM
IPUOKMCATh - U BHIOBOMY OOHOBJCHWIO; Mbl MOXKeEM DAacCMATPHBATL €ro
KaKk CPEeNCcTBO -K COXDAHEHUIO JKUBOH MaTEpHUH HA BOSMOMKHO GONbIIOM
ApPOCTPAHCTBE M B DA3HLIE Ie0JOrHYecKHe 3MOXM, CO CMEHOIO KOTODHIX
'TIPOUCXOIUT PafHKalbHasi cMeHa (PusuKo-reorpaduyeckux yciosuil. Kpome
TOI'0 He MCKMOYEHA TAKKe BO3MOMHOCTE, UTO CMEHA BUIOB, COMPOBOXKIAAE-
Mas YCJAOMHEHHeM OPraHu3alluH, yBenuurpaeT aOCOIOTHOE KOJHYECTBO
UBOM MaTepud HA exuHuLy oOuTaemot rutoutagu. Camo coboro pas-
yMeeTcst, UTO MHI BOBCE HE ¥IMEEM B BHIy NPHIUCHBATL Auddepennu-
POBKE BHIOB HCKJIOUHTENBHO. IIpUCHTOCcOOuTeNbHbH XapakTep. Hanporus,
Mb{ YBEPEHBI, 4YTO 3TOT HUCTO -GHOJOrMueckuil NpOLECC COBEPIIAETCS
1104, BJANSHUEM BHYTDEHHHX, TPUCYIMX XKHBOH MAaTepHH ' UMIYAbLCOB, 10
CYLIECTBY, ObIThb MOXET, He KMEIOUIMX HHYero oOLEero ¢ IMPUCIOCO6-
JEHHEM K YC/IOBUAM BHEHIHEH CpeJn.

Mol XOTHM TOJABKO NOAYEPKHYTH, 4TO OGHONOTMYECKAs OPraHu3alus
JKUMBOH MATEPHUM BECbMA COBEPUIEHHA W HAXOJIHMTCS B IIOJHOM - COIVIACHH
¢ O0mUM TIPHHUHUIIOM HAUBO3MOXHO GO/BLIEr0, MAKCHMAJBHOIO HAKO-
C[NeHUA KUBOM  MACCHI B - KAWABIH gaufsll MOMEHT Ha JIOGOM MecTe
3eMHOTO. 1IAPa.

Brinie. ywe OBUIO yxasaHo YTO . CHHTETHYECKYIO . AeATeNbHOCTD
XKUBOH MATEPHM MOXHO CUUTATh: €IMHCTBEHHHIM ~HMCTOYHUKOM OpraHu-
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YECKMX COENMHEHMH ~Ha 3eMie. YHCIO OPraHHYecKHX COEJMHEHHH, BXO-

ISAX B COCTaB TeJa >KMBOTHBIX. M pacreduli, Kak H3BECTHO, . OYeHb

BEAMKO. B KOJMYeCTBEHHOM OTHOILEHHH [VIABHYIO POJb, OJHAKO, HIPAIOT
TPW TPYNTBl BelecTB: O€lkH, yriesolsl ¥ xupbl. Ilostomy ¢  obmeit
(HBUKO-XHMHYECKON TOYKH 3DEHMs MHIMBUIYaIbHOE OGHOBJICHHE KUBOK
Matepun G5a3Upyercs Ha XUMHUYECKOM NDEBpalieHHH GEeNKOB, YIVIEBOLOB
U KHUPOB.

BewlecTsa 3TH CHHTE3HPYIOTCS U3 MUHEPAILHBIX - coeﬂuﬂeﬂnﬁ MepTBOii
CPenBl M .3aTeM, MPH OTMHPAHHH OTIEIbHBIX WHIMBUAYYMOB, TEPEXOMIST
8 (OpMy MEPTROro OpraHMYeCKOro  BElIeCTRa, KOTOpOe pPaHO. wiIu
HNO3JHO CHOBZ PpAsmaraeTcs Ha HCXOJIHbIE MHHEPAIbHbE ~COEAMHEHuS.
[Ipouecc cuutesa conmpopoxaaercs HAKOIJEHMEM BSHEPIMM B NOTEHMH-
abHO#  QopMme, “rak. Kak MaTepHANOM Ui [OCTPOEHHS. OPraHUYecKoro
BEILeCTBA CAYKAT MUMeDAajbHble COEIHHEHHS, HEZeATEe/bHbIe CAMH - [0

_C666 Toraa KaK OPORYKTHI CHHTEC3a . 8aK/MHOYAI0T 60ab110€E  KOJIHYECTBO

MOTEH[INAIBHON BHEPTHH. . ;

Taxum 06pa30M SKHBHEHHBIH npouece, . COBEPIAIOIMHCS B MUBOK
MATEPHU W TONLEPKHBAIOIIMI ee CYIECTBOBAHHE, .CBOLUTCS K KPYyro-
BOPOTY O@JKOB, YIJEBONOB M IKHPOB €O BCEMM MHOIOYHCHEHHBIMY
HPOMBBOJNHEIMH OT HHMX, K KDYILOBODOTY, KOTOPHI BBIDAMKAETCT B He-

_TIPEPLIBHO MAYIUMX DedkUMSX CHHTE3a ¥ aHaiu3a (pasinowenus). Kpyro-

BOPOT  3TOT CONPOBOMKIALTCS TAKUM K€ KPYTOBOPOTOM SHEPIuM, U I10-
TOMy, BBIPAKAICH O06PA3HO, Mbl MOXEM yNOLOOUTH JKUBYIO MATEPHIO
CaMO3APMKAIOIIEMYCSl  aKKYMYJSITOPY, KOTODbI# HENPEepHBHO MONIEPHH-
BAeT CBOM 3aPAA HA MAKCHMAIbHBIA I JAHHBIX (PHSUMKO-XHMHYECKHX
ycioBu#t  BhICOTE. B jMHHOM Lend peaxituif, -M3 KOTOPHIX cClaraercs
CHHTE3 H pasnomerme OpPraHu4ecKoro BelecTBa, pasnuquue KaTeropuy
KMBBIX CYIIECTB 3aHMMAIOT PASHOE INOIONKCHUE.

OOG6punoe jnesieHMe XUBOTO .MEDa HAa NBa LApCTBa, pacm;uxwoe
W KMBOTHOE, WMMeeT NOK cOGOH riyGOoKOe OCHOBAMME MMEHHO € TOYKM
3peHHss TOH XHMuuecKoH paboTh, KOTOPYIO OHH COBepniaioT B ofluem
KPYroBOPOTE OPraHUYECKOro BeiecTha. B HacTosuee Bpems Mbl C NOAHOK
YBEPEHHOCTBIO MOKEM YTBEDKIATh, HYTO BeCh HPHUXOL OPraHUYecKoro
BEWECTBA HIET OT pacTeHMil, TaK KAK TOJLKO .PACTUTE]bHBI ODraHu3M
o6nazaer CrOCOGHOCTEIO crpomb OPTaHMIEcKOe BEUIECTEO U3 MHHEDA/b-
HBIX BELIECTB.

Y10 Kacaercs WuUBOTHOTO MMPA, TO.€ro ‘cymeCTBOBaHne HOJLAEP-
KHBAETCH MCK/IIOYHTENLHO Ha .CYET OPraHH4YecKOoro BeulecTBd, 3aroro-
BIAEMOrO. pacTeHusMu.. 10 XMMMYECKOMY COCTABY IKMBOTHBIC OT/IH-

_HAJOTCS OT DACTEHMi TJIABHLIM 06PA30M KOJMMECTBEHHBIM, IPe0DIaIaHueM

GenxoB HA YIVIeBOJAMH. B TO BPeMs KaK y PACTEHHH KOMMYECTBO
BeNKOoB JIHLIb B PeiKHX Ciaydasx npesbimaer 2090 ofurero KoaxuecIBa
OPraHMYeCKHX BEIIECTB M OOLIKHOBEHHO ObiBAET 3HAYMTENLHO HUKE,
Y JKHBOTHLIX KOJNHYEeCTBO O€IKOB HEpEeaKo npeskiaer 800/o o6mero
OPraHM4ecKoro 3amaca. [l03TOMy € XHUMHYECKOH = CTODOHDLI .Mbl MOXEM
0XapaKTePU30BATH SKUBOTHBIL OPraHU3M, KAK OPTAHU3M I10 TIPEHMYILECTBY
GesxoBeIll, B TIPOTHBOMONOKHQCTh PACTHTENBHOMY, KOTOPHUL ABARETCH
0 TPEeHMYIECTBY YIVIEBOJHBIM OPraHu3MOM. ‘ »
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HeaTenpROCTs KHBOTHOTO MHPA BHYTDHM JKHBOH MaTepHH C XH-
MUYECKOH TOYKH 3DEHHs RBIPAXAETCS TTTABHbIM 00PA30M B KOHIEHTPALMH
GenxoB Ha cuer yriaesonoB. HacKoabko HeOGXOAUMA TaKad XHMHYECKasn
HeATeNbHOCTh MUBOTHBIX JIsl TONICPKAHUS KU3HH, HACKOABKO, APYTHMH
cioBamy, HEOGXONMMO  CYLIECTBOBAHME IKHBOTHHIX s COXPaHEHHS
KMBOH MaTepH,~TIPH COBPEMEHHOM COCTOSHHH HAYYHBIX 3HAHMMA Ompe-
JeJHUTh Hesb3s.

Ho u cpeau pactenut nmanexo He Bce BB 061aJai0T CHOCOB-

HOCTBHIO CHHTE3UPOBATHL  OPTraHUYECKOE BEHIECTBO Ha cuer MHUHEPAILHBIX.

[oMumMo napasuToB, MUTAIOWMXCT COKAMH MHBBIX DACTEHUH M WUBOTHBIX,
B COCTaB (IOPHl  BXOAWT TAKKE JOBOJLHO OOIMPHAA FPYIlOa canpo-
buTOB, YCBAaUBAIOIHX MEPTBOE OPTAHHYECKOE BEIUECTEO.

Tax kak TpsMoe Da3joXeHHE MePTBHIX OCTATKOB PACTeHMH M xu-
BOTHBIX TIOJ BJHSHHEM areHTOB MHHEPARpHOH Cpejiki  COBeplIaercs
CPaBHHTENBHO MEJIEHHO, TO HENh3s He NPH3HATL, 4TO JIeITeNLHOCTI
canpoguToB BechbMa MNOAE3HA B CMBICAE YCKOPEHHS MHUHEDATH3aINH
OPrafM4YecKoro BEMIECTBa, 4 CHeNoBaTeNsHO W OBIlIero KpyroBopora
B OOHOBIEHHH KHMBOM MaTepM#. B camom lnene, ecam OBl 1O KaKHM-
AM60 NPHUUHAM MHHEPATM3ALMS MEPTBOIG OPTaHMYECKOI'0 BeHeCTBa
CTANIA 34JEPIKUBATLCH, TO NOBEPXHOCTH 3EMAM MAJIO-TO-MAajAy CTada Obi
MOKPLIBATLCS  MEPTBHIMH  OCTATKAMH, ¥ B DPE3yAbTATE BCE MEHbIle
H MeHBIe O0CTaBajoch OB MeCTa It TeX PACTEHHH, KOTOPHE CHHTe-
3MPYIOT OpPraHHyecKoe BelecTBO U3 MUHEPaAbHBIX.

[ToaroMy NHOHSITHO, uTO CAnPOdPUTL, YCKOPSIOBIME MPONECe MHHe-
paiusanyuu, cToib Ke HeOOGXOMMMbI JI1 YCTOHUMBOCTH MKHSHH HA 3emie,
KaK ¥ PacTeHus, CHMHTE3UPYIOINHE OPraHuueckoe BeUIeCTBO.

CunTtes W MUHEpaNH3alHA GeJKOB, JKHUPOB W YIVIEBOJOB COCTa-
BJIMIOT XUMHUYECKYI OCHOBY "KPYrOBOPOTa - OPraHHYECKOTO BEIIECTBa,
4 ¢ HUM W HKHUBOH MaTepud. M Mpl BUAMM, 9YTO OPraHU3auUUs KUBOI
MaTepud Kak OBl pacuMTaHa HE TOJNBKO HA VCKODEHHME CHHTE3d, HO TaKKe
H Ha yCKOpDEeHHWE MHHepaTusalud.

Coueranue pacTeHHMH CHATETMKOB € pAaCTeHUAMH canpodHuTamu
MPeJICTABIAET B BLICOKOH CTENEHH rapMOHHYHYIO XHMHYECKYK) CHCTEMY,
JeAaTeNLHOCTh KOTOPOH MOXeT B OO0 MOMEHT M Ha J00OM MecTe 3eMiau
o0ecrmeynTs TaKoe GBICTPOE OGHOBIEHHE KHUBOH MATEPHH, KAKOE TOMLKO
BO3MOXKHO NIPH JAHHHX PH3UKO-XUMHYECKHX YCIOBHSX MUHEPANBHOH CPep..

Hecmorpst na snepruunyio nearensHOCTb Canpo(HUTOB, BCE e
HEKOTOpas 4YacTh MePTBOI0 OPraHMuYECKOTO BEINECTBA YCKOIL3AET OT MX
nepepaboTKH W MHHEPANHM3YeTC HETNOCPeACTBEHHO. MuHepanuaauus uuer
B [BYX NPOTHBOMOJOXHEIX HANPABJEHHAX: IIPH JOCTYHE KHUCIOPOLA
BO31yXd-—B CTOPOHY OKMC/IeHHs, 4 B GeCKUCIOPOJIHON cpelie —— B CTOPOHY
BoccTaHoBjeHHs. BocCTaHOBHTE/IbHBIC MPOLECCH B KOHLE KOHUOB IPH-
BOMAT K OOpa3OBaHMIO KaMEHHOrO yras. baaronaps wmMpoKoOMy TipH-
MEHEHHIO KAMEHHOrO YIJIS KaK TOILIHBA, BOIPOC C €ro 3anacax noJyyil
Gonbmioe npakTHyeckoe 3HadeHue. ClenaHHBE B 3TOM HaNPAaBJEHUH
M3BICKAHMS N[OKasaaM, 4YTo B OOMIEM 3aracel Yras HA MaTepukax
B CYUIHOCTH HE BEIHKU ¥ HENAJEKO TO BPeMs, KOraa OHU OYAYT CO-
BEPIUIEHHO HCYEDIaHHL.
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Ator dakr ACHO TOBOPUT 3a TO, HYTO MAEATENLHOCTb MHBOH Ma-
TepHd B IIPOIECCE MUHEDANH3ALUMM OPraHMYeCcKOTO BeLIECTBA B BHICOKOH
CTeMeHH coBepuIEHHa. Eciu npUHATL BO BHMMaHue, uTo paspadari-
BaeéMble B HACTOsUlee BpeMs 3anacel YIiig COXPaHWIWCh €O BpeMeH
KaMEHHOYrOJbHOH 3I10XH, 4YTO 3TOH 3M0Xe TIPEAIeCTBOBAIM MHOIHE
MWIIHOHBEL JieT OXKHBJIEHHOH CHHTETHYECKOH HeATeNbHOCTH pAacTeHus,
TO HMYTOXHOE KOJIUUECTBO 3TUX 3anacos 6pocaerca B riasa.

TOT e MPUHLMII HEMPEPHIBHOrO CHHTE3d U MUHEPAIM3ALMH Opra-
HHYECKOrO BELIECTBA II0JIOXKEH B OCHOBY KM3HEAEATENHLHOCTH KaXIOro
oraensnoro opranusma, Camo cobofi pasyMeercd, 4TO TePMHH CHHTEB
B HaHHOM cayuae GyAeT UMeThL PasnuuHoe 3HaucHue, B 3ABUCUMOCTH QT
TOr0, K KaKOlf KaTeropum OPraHu3MOB Mbl OyaeM ero npumenstb. 2Ku-
BOTHBIE, 4 TaKWe Te M3 PACTEeHHH, KOTODHE yCBAWBAIOT I'OTOBOE OPTaHH-
4ecKOe BELECTBO, CUHTE3HPYIOT TOJBKO HOBhICE (DOPMBI OPraHHyecKoro
sewiecTna. [To oblieMy 3aKOHY NMUTAHUS CJIOWKHBIE OpPraHHyecKue COemH-
HEHUS TIPM 9TOM DACIIEIUBIOTCS HA coeiMHenus G0jee npocToro crpoe-
HHSI, M3 KOTODHIX 34TeM CHHTESUPYIOTCSH CHONHLIE COeluHeHus AAHHOro
opranusma. Tak, Hanpumep, OPraluaM, yCBauBalOUWIKR ek, pacuienser
HX 0 AMHHOKHCJIOT, U3 KOTOPLIX 3aTeM OH CHUHTE3Upyet OejiKH CBOEro Tejd.
CyuiecTBeHHLIM  OTJIHUMTE/LHLIM IIPH3HAKOM DPA3HOOGPA3HBIX  CHHTE30B
0oHUX (OPM OPraHUHECKOro BELIECTBA U3 APYTHX SIBISIETCS OTCYTCTBHE
npubeuin sHepriun.  Oprauusm, MOJILIYIONMHCH TOTOBBIM OPraHHYECKUM
BELeCTBOM JUIsi HOBBIX CHHTE30B, TOJLKO PACXOLYET TOT 3anac SHeprumy,
KOTODHHA OH TOJyuWs B maTepuane. Muave peno oOCTOMT B TOM Chyuae,
KOCHd OPraHuuecKoe BELIeCTBO CHHTE3UPYETCs M3 MHUHEPAIbHLIX; TAKOH -
CHHTE3 BCerjga COIMPOBONKIAETCSl TOICIIEHHEM SHEPTHU M3 MHUHEPATBHON
Cpejbl M BEJCT K HAKOIIEHHIO €e€.

ITponecc cuHTEe32 OPraHHYECKOro BENIECTBA K3 MUHEPANBHLIX He-
PEIKO HA3LIBAIOT ACCUMWIMLMEHN yraepona M OTOXUEeCTBISIIOT €ro ¢ 11po-
ueccoM nuravus. Mcexouast us TaKoro npejpcraBleHnd, pacrenus, CHHTE-
BUPYIOLINE OPTAHMUECKOE BEUICCTBO M3 MUHEPANbHBIX, OOBIYHO HABBIBAOT
aBTOTPOQHB MUK, B ONIMUME OT pacTeuntl rerTepoTpoPHBEX,
HeCcrnocoOHmX K Takoi GopMe CHHTE3a W THTAILIMXCA TOTOBLIM Opratuye-
CKUM BelnecrsoM. MHam mymaercd, 4ro Takas repMUHONOTHS HeNpaBHJIbLHA.
[Tox TepMMHOM T M T aH U e HYXKHO PaSyMeTh TY CEPUIC XMMHUYECKUX Tipe-
BpallleHnll, aHaiu30B M CUHTE30B, KOTODLIM IIOJBEPraerTcs roToBOE
OpraHudecKoe BeECTBO, KAK IMTATebHei MaTepuan. B 3rom oTHO-
IWEHWH HeT HUK4KOI0 CYUIECTBEHHOrO OTAHUMA MeXAy aBroTPOdHbIMH
H rereporpodHbIMA PACTEHHIMH: W Te, H APYIHE OAUHAKOBO HAUMHAIOT
TPOLEeCC NUTAHHA €  YCBOEHMS TOTOBOIO OPraHHYECKOro BEHIECTBA.
Kpome Toro, onbiT 10Kazaln, 4TO PAaCTEHMsd, CUOCOOHBIE CHHTE3UPOBAThH
OPraHuuecKkoe BEUECTBO U3 MAHEDATLHEIX, MOIYT NHTATLC CalpOQUTHO,
ec/ii OHW WMEIOT B CBOCM PACTIOPMKEHMH IOTOBYIO OPraHUyecKylo nuuLy.

Orciofa $CHO, YTO CHUHTE3 OPraHWYyecKoro BELIECTBA M3 MHHe-
PafbHLIX 10 CYLIECTBY fIPEACTABAET 0COOYIO CaMOCTORTENBHYIO QYHKIHIO,
HE3aBHCHMYIO OT (PYHKUMHM DNHTAHHAS B TECHOM CMBICAE 3TOrO Ciosa.
[losTomy B naibHEHIEEM H3J0KEHHU Mbl KU OyleM DpHIepKUBATHCH
9TOrO B3rAsIA.



I C Beracuue

Mul Moyt 6bl OPPAaHUYMTE HAINLY 3344y TOJBKO PaccMOTpeHuem
CUHTE3a YIVIEBOAOB M3 MUHEDAILHBIX BELUECTB, TaK KaK TOJBKO 3T4
thopma CHHTE3a CONPOBOXKIACTCS HAKOIIEHHEM SHEPTHY ¥ HIDAeT TJIaBHYIO
pOJib B NPHXONE OPraHHYeCKOro BeliecTBa. BBuAY TOro, OXHAKO, UTO
MONy4eHHAsT TakuM 00pa3oM KapTHHA  CHHTETHYECKOH  JeSTeNhHOCTH
DACTHTENLHOTO  OpranmaMa Oniia Ol ONHOCTOPOHHEH,  Mbl peluIs
BKJIOYHTL B paMKu HauieH mMonorpaduH TaKKe CHHTe3 OENKOB, TeM
fosee 4TO ¢ 3ITHM CHHTEIOM CBs3aHA (PUKCAUMA aTMOCPEPHOro asoTa,
KOTOpast mMceT OO/bIIOE 3HAYEHHE JJd CHHTE33 YIJIEBOAOB M3 MuHe-
PasNbHEIX BELIECTB.

Marepuan, M3 KOTOPOTO NOCTPOEHO TEJAO DACTEHHsI, HE MONKET
BBLAEPHKATL  CKOJIBKO-HMOY/IbL 3HAYHTEJILHOIO HarPeBaHMst W NOTOMY TNO-
HATHO, 4TO TENJORas 3SHEPrHa HaXOAWT B XuMuueckoit  pabore
pacTeHust BeChMA OrpAHHYEHHOE UpUMeHeHre. XHMHUECKast W JyurcTast
SHEPIHS IBJAMOTCH Kaxk Pa3 TeMH (POPMaMH 3HEPTHHM, NpPH [IOMOUIM KO-
TOPBIX PACTEHHE MOMET OCYUIeCTB/IITh DEAKIMH CHHTE3a INPH OTHOCH-
TEABHO HEBHICOKOH Temneparype. Obe 2t QODPMBI SHEPIUH pacTeHHst

JeHCTBATRALHO YNOTPeOASIOT Al CBOWX CUHTETHYECKUX Deaxiuil, u no-’

TOMY MBI MOXEM OT/IHYaTh NO POJY MCIIOJAB3YEMOI SHEPrHu jiBe (POPMLI
cunreaa: POTOCHHTR3 B XEeMOCHHTES,
Jyuncrass ¥ XuMHYECKasi 3HEPTUst MOTYT ObiTh yfoOTpefiseMpl Kak
/19 CHHTE30B  OPralpdeckys BeIECTB W3 MHHEPANLHBIX, TaK W U
CHUHTETHURCKMX TIPERPAIUeHUH OJHUX OPTraHuUeckux ReINecTB B ApyrHe.
HanGousee 3Ha4eHne MMEOT Juist Hac Te QOopMBl CHHTE3a, KO-
TOPHIE CONPOBONKAAIOTCH HAKOWIEHHEM OPraHHYecKoTQ BENIeCTBA HA CHer

MHUHEDAJTLHLIX ] HA 3THX (;()OpMHX Mbl H COCPENOTOYHM HaAllle BHHMANWE, -

3aXBaTRIBASE NIPEBPAICHNE OIHMX OPTaHMYECKHX BEHIECTB B JIPYIue JMIL
IHOCTOJBKY, TIOCKOJALKY 3TO HEOOXOAMMO JIIl OCBEIIEHHS CHHTCTHYECKOH
paGOTL! B LEPBOM HANPAaBJIEHUH.

Ha ocHopanum n3nomeHuby cooGpaxeHuii Mbl OyaeM B AgTbHEHITEM
HPUIAEPKUBATECH Clenyiouel KiaccuPUKALMK PasiuyHbX (QOPM CHHTESsa,
OCYIIECTBAAEMBIX PACTUTENLHBIM OPUaAHU3MOM.

I. Cuutesas OpPraHHuecKoOro BelleCTBAa M3 MHHe-
pAaJhHbX. :

A. dorocunTes.
b, Xemocunres.
. Cuurernyeckne HpeBpPAIeHNST OPraHUHYECKHX
BEU[ECTB, CONPOBOKAAEMbe YCBOCHHEM MAHEPAIbHBIX.
A, ®uxcauusi atMocdepHOro asotra.
b. Cunre3 6e/KOE 3eNeHBIMH PACTEHHAMH.
CunTesn! epBOH IpyATsl COBEPIIAIOTCS Ka CYET 3HePrun, 1o0H-

BaeMOl u3 MepTROH cpesst.  CuHTE3Ll BTOPOH I'PYNNLI COBEPIIAIOTCH
rAaBHBIM 00pPd30M HA CYeT XWMHUUECKOW SHepTHH TOTOROrO Opramuye-
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CKOIO BeecTBa, KOTOPOE TIPH TOM DPasiaraeres; HX NO3TOMY MOMHO
610 Oni OTHECTM K Karteropuu xemocuuresa. [lo  oTHOMIEHMIO
K PUKCALMM a30Ta B 3TOM OTHOMICHMM HE MOWET 6bITh  COMHEHMS,
Urp e Kacaercs cuHTesa OelKOB, TO B HEM HPHHMMAET WM MOMET
NPUHUMATH Y4acTHE TalKe ¢ CReT; MO03TOMy BONPOC 06 sHeprerH-
YecKOl CTOpOHE 9TOr0 CHHTE3a Heab3sd CYHTATh OKOHUATEIbHO  Pe-
EHHLIM.
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Cunte3pl opraHndecKoro seiiecTsa
U3 MMHEPaJbHBIX.

A. dorocunres.

FTABA L

OTkpbiTHE (POTOCHHTE3A Y pacTeHH#l U riaBHellude
HanpaBAeHUs1 B SKCHEPHMEHTAALHOM er0 HU3YYEeHHH.

MckyceTrennoe. pasBeieHue PACTEHHMI NPAKTUKYETCS, KaK UBBECTHO,
C JIOUCTOPUUECKUX BpEMeH, H MOTOMY, Kasanoch Obl, Ve IO BAUAHHEM
YHCTO SMNUPUUECKMX [AHHBIX MOMHO OBUIO 6Bl TOJYYATL OTIPENEINEHHOE
IpPeACTaBJEHMe O NMTAHMM 3€MeHBIX pacleHuit M O 3HAUEHHH B 3TOM
rnpolecce UX HaJ3eMHBLIX uacred.

Becbma xapakrepHO, OAMAKO, HYTO NHTAHHE DPACTEHMS IIPHPABHAU-
BANIOCH NHTAHWIO JKUBOTHOTO, TPH YeM KOPHeBash CHCTEMa DaccMaTpH-
BaA4Ch KaK OpraH, cCOOTBETCTBYIOIMH PTY BLICIUMX KMBOTHBIX. Huka-
KOTO COMHEHWsl He GBUIO B TOM, YTO DacTeHHE 34HMCTBYET CBOIO NHULILY
H3BHE, T.-€. M3 TOYBH; BECh BONPOC CBOAWACT K TOMY, YTO HMEHHO
CAYMUT nUMIed A PACTEHMs, KAaK 5Ta HuId NPOHHK&ET B TeNo pa-
CTEHMSI W KaKMMHM CHJIAMM TI€DEIBHTAETCS 110 €r0 OTHEJbHBIM HacTsM.

Mo npencrasienno Apuctortens (IV B, 1o Hawed apw), pacrenus
VISBICKAIOT W3 3€MAW COBEPINEHHO TOTOBYIO NMLULY, KOTOpPas He Tpebyer
HUKAKOTO mepeBapuBaHus, M TIOTOMY DACTEHME HE BBLEGISET HUKAKMX
SKCKPEMEHTOB. DTOro NPEICTABJIEHHS HPHISPKUBAIUCH TAKKE HEKO-
TOphiE M3 BHLI&OINMXCA GOTAHHKOB CPEJHHUX BeKoB, Hanpumep Llesaunb-
MuUH, KOTOpbHt B csoeM counnennu ,De plantibus libri XVI“ (1583)
DHITAETCS YUCTO CHEKYJNATHBHO ONpene/uTh, KaK NHTATeNbHbH COK ro-
NajaeT BHYTPb Teia PaCTeHus M KaK O 1O TeNy lepejBuraercs,

N Apucrorens, u llesancnuu npunoucHBaIM PacTEHUIO
COBepUJEHHO TACCHBHYIO POJIb: MOCTYNACHUE MUTATEJBHOTIO COKa B TeJIO,
KaK M POCT pacTeHnus, YHOAOOGASICH MPOCTOMY qmanecxomy npoueccy
Ha nono6ne KPHCTAIU3ALHH,

Marepus u pacTeaus.
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ITpote 3Toro nNpeAcTaBAeHHss ObUId  BBICKA3aMbl  BO3PAKEHUS
HOuruycom, koropeili yKazald, 4TO KODHeBas cucTeMa pacTeHui
VIOBHAMMOMY HMEeT CleHMaJbHBIE IPHCNIOCOGaeHus ais oTOopa mo-
JIeSHLIX BEuIeCTE M 4TO, NOAOOHO BCEM APYrHM IKHBHIM CYIIECTBAM,
PACTEHNY TAKKE BLIASAAIOT DKCKPEMEHTH (HANPHUMED CMOJY) U 3HAUKTENb-
HYIO YacTh [MOLIOWEHHOIO COKA TIoBHAMMOMY wucnapsior. IOnrmyc
TaKUM 00pa30M OPUONCHIBAI PACTCHUIO B ADOIECCE IMUTAHHS 3HAUYH-
TEALHYIO AKTUBHYIO pOAL. ITO npejcrasieHHe 00 aKTHBHOCTH B elie
Soapliell creneHu Owulo passuto Bau-IenbMontom (1577 —1644),
KOTOpHIH  0OOCHOBA/ CBOIH BBHIBOJ Ha JAHHBIX CREUUAJLHOIO OfBITA,
Ov nocauwi HBOBYI0 BeTBb B ropmoxé, HANONHEHHBIT 3eMielt, CyXo#
BEC KOTOPOH Obi/il NPejBapuTeNLHO  OUPeaenell M OKas3acsa DABHHIM
200 Qyuros. ['opriok 65T NOKPLIT KPHILKOH, uToSLl B HEro HE 10-
flafajia Npih; 3€MIs B FOPUIKE I10JIMBafach AOWAeBOH BojoH. lBoBasn
BETBhL 1IPEKPACHO PA3BUBAJIACL, M yepe3 O JIeT ee Bec YBEIMYHIICS
na 164 ¢yura. Onpenenedue Beca 3eMIH MOKas3aino, UTO 84 TOT K
HPOMEXYTOK BpeMeuu oHa notepada B pece pcero 2 ywuuu. Ha ocno-
BAHHH  JIaUHBIX  9T0ro  OneTa BaH-l edbMOHT 3ai049ni, 4TO
HpUOLIIE B BECC Y HWBbl HPOH30LLIA HA CYET BOAB M YTO HE BOAD
oOPa3yIOTLs  PA3/MYHBIC  RENIeCTB2, M3 KOTOPLIX CTPONTCH  TENo  pa-
creHus.

Onpit Bau-TeapMoura CASIANCST KAACCHUSCKHM KAK 110TOMY,
470 3TO OLUI VEepBHLIA CO3HATEALHLIH ONbLIT [0 (PUSHOJOTMH pacreuuit,
TaAK M [OTOMY, uTO OH ObUI HeNpaBWIbLIO YOHST CaMHM  aBTOPOM.
Bo BCIKOM cJydac STHM ONBITOM BHEpPBLIE OBUIO JIOKA33H0, UTO Pa-
STEHHE B CBOEM NUTAHMH JaJeK0 He NACCHBHO, 4TO eMy HPHHAILJSKHT
BECHMA BANKHASL CHHTETHUYECKAss POJb B IIPERPALICHHHM TEX BEUIECTH,
KOTCPHIE OHO 3aMMCTBYET M3BHE B KAUCCTBE IIMTATC/LHONO MAaTEpHand.

[locne sBau-Tennmouta wuued 00 aKTUBHON CHHTETHYECKOH
JICATENLHOCTH  PACTEHHA CTaja IPUHuMarh BCe Oogee u OoJee sicHbe
dopumpl.  PagButmio s10d Miuew Ccnocof6CTBOBANO  YTBEDPHAEHUE T10J10-
JKEHMs, Ur0 B pacTeHuy COK JBHXKETCs B JBYX B3aUMHO-NPOTHBOIMNO-
JIOMHBIX  HANPABNEHHAX © OT KOPHEH N0 JZPeBecuHEe —- BBEPX K KPowe
M JIHCTBHM, M OT JMCTHEE N[O KOpe-—K KOPHaM. Tawas xaprTrnHa [BH-
JKEHUSL COKOB B Telle DACTEHHS PHCOBaNACh OTHHMH YUeHBIMH NPOCTO
1o  AHANOTHH € KUBOTHBIMH; NPEANOJAraloch, 4TO H Y pacTeHwil
ROMAKHO OBITh KPYTOBPAWICHHE COKOB; JpYrHe, HaNpoTHs, Npenioja-
rajM, 4TO TOK, MAYWKE OT Kopuel, NpUHOCHT CBEWMH Marepual U3 Ko-
TOPOrO pACTEHHE NPHIOTOBARET FOAHLIE K YCBOEHHIO BEUICCTBA; 3ITH
REIIECTBA sSaTeM MeREeABUIaloTC MO KOpe K MecTaM noTpebreHus.

‘Baxnwiv iuarom srepes Obiia 3areM Beickazaupas ManbnuTrH
{,Anatomes plantarum idea*, 1671) MbCIAL, vTO JHCTHI Kak pas M
CAymaT TeMH Opragadu, KOTODBIC MPUTOTOBASIOT HeOGXOMUMbIE s
pOCTA BEHECTBA W3 CHIPOIO MarepHala, UPHHOCHMOIO BOCXONALIUM TO-
KOM 0T xopuell. Dynyuu awaromom, Masbrnury BechbMa TOYHO HAME-
4aeT T€ MyTH, N0 KOTOPBIM IBHKYTCA COKM OT KOPHEH K JHCTBAM K OF
JUCTEEB K KOpPHAM. UYTO KacaeTcs 3HAYEHHWS U POJM JUCTHEB B Tepe-
paBoTKe cHpPOro Marepuana, TO oOHa Owia onpeieieHa B CYHIHOCTH

\

OTKPBITHE $OTOCUHTE3A ¥ PACTEHHIL 19

giyreM OnmTa Hax  THKBOH, CeMsigonM THIKBB, KOTOPbi€ IOCAE IPG-
pacraHud CEMEHH Das3pacTamTcs W TPUHUMaioT (OPMY 3e/eHBIX JHCTHER,
MaabnHrd npusHan sa Racrosume Jauctha. OH 3aMeTHa BMecTe C
TEM, 4TO €CIH YIaMUTh CeMSIJ0/AH, TO IPOPOCTOK HE pAa3BUBAETCH; OT-
«CI0Zid eCTECTBEHHO OBUIO CHEJAThb BHLIBOJ, UTO TAK e IuBEAbHO JOKHO
OTO3BaTHCSl H YNAJNCHHUE APYIUX JMCTBEB, W UTQ HMEHHO B JUCTBAX CHJOIO
COJHEUHBIX JIY4ell TIPOHCXOIMT IepepadoTKa JOCTABISIEMOIO KOPHSIMH
CHIPOTO  MaTepHaua.  IDTOT MATEPHa! CMEHIMBAETCS € COKOM JHCTOBOM
TKAHW, NPy HYEM TNPOHCXOJUT HOROE COeHNMHEHME COCTaBHMIX 4acted, u
BOJA BbLIE/SETCA B BuAE [apa.

Mpaest 0 cHOTETHUECKON NeATeAbHOCTH HAA3EMHBIX uacTeil pacrenuii
y Maabnury Takum o6pasoM NpuHaia CORePUIEUHO scHble (POPMLI, H
€0 YyUeHHe O TMHTaHHH pacTeHMs] ObuIO HACTONLKO OAH3KO K HCTHHE,
'HACKOJILKO 9T0 OBNIO BOOGIE BOIMOWIO TIPH TOTHANIHEM COCTOSTHUN
sumpgeckux suannil.  bBpomennas Madbmurn sekonnsp MBICIL, 4TO B
CHHTCTHYCCKOH  ACATCALHOCTH JiMCTd MOMET [PHHHMATHL yuacTne cBer,
sarem 1osropsietest y I'aanaa (1677—1761). Dror Gaecrsinuit du-
3UONOT-IKCIICPHMCHTATOD, 1paid, Goublite 00paiiactT BHEMainst Ha Ty
paboTy JHMCTBEB, KOTOPASL OCYINECTBISICTCS MMM 1 1POLECCE TIOHSTHS

COKa N MCHaApeHUs BOMULL; NOTOMYy rasuyio  podb JUCTOBBLIX  Opranos

B npoHecce HUTAHUSL OH BHAHT B TOM, Y10 OHH M3BJACKAIOT 0nTa-
rCNLHLIC BCELECTBA H3 3€MJIM M HCTEADSHIOT WU3MAIHIONIN BOJLY, YUepxKunasn
TBEPJBIE  BENIECTBA, KAK COJbL, ceaurpa u Jp. Tem we MEHEE, OH Bhi-

SCKABHIBACT  HPEANIOJ/IOKEHUE, uTo HpOHHI(ﬂI()IIU’lﬁ B oTKany JMcra cBer

OHITH MOWET COAEHCTBYET 06ArOPOIKENHIO BEHIECTS, HAXOMILIMXCH B Pa-
creun. Tak KaK, ¢ Apyro# croporsl, 9L 3 ONpeleienno yTBepuIacT,
HTO B COCTaB PacTeHus BXOMIT Talke rasbl (BOB/AYX), UTO NUTATEN):HDIM
MATCPUANOM CHYICHT BO3JYX, TO B KOHIE KOHIIOB HCTHHUAs POAL Haj-

S3CMIBIX OPraHoOB B UUTalMM PACTEHUsT BCe Bojsee u Hosice BLISICHSIETCH.

B sunamennrom counnennn I'snbza ,Slatical essays®, snepsnie
nosisuBrieMcst B 1727 T, Mbl HAXOAMM yXE OCHOBBLI coppeMetiofi Qu-
SVOJIOIMH  PAaCTeHni, /(€ BLIBGJAL OHHUPAIOTCH HA JAHHLIC 3KCHCPUMEN-
TANLHOIO Heeaepopanmst. Hempsst e oTMeTHTDh, OIIAKO, UTO NPABHABLHBIC
reopernueckue BRBOJH Manbnury u [3nb3a 0 PoNM JKCTHEB B MR-
TANKMY pacTeMHs  3aTeM  YyTepUBaIOTCs, Wy mosndeidwnx  (PpUsHoaoros,
sanpuMep y JLioramesis, msl OIITE BCTPEYAEM JOKHOE NPEHCTABICHUC.

B csoem wuapecrnom couunenmun ,Physique des arbres® (1758)
Jdwramenp PaccMaTpHBALT JIICTBS MPOCTO KAK TOMITY, BHIKAUMBAIOUIYIO
COK M3 KOpHEH, M LHUTHpyer B3Ny ManbnuUTH Ha CHHTETUYECKYIO
PO BTHX OPratoB NPOCTO KaK KyPhes.

ATor 3acTON B PU3HONOIHHE PacTeHHHt OGBSICHAETCS TVIABHBLIM 06pa-

30M HEIOCTATOYHO 6I)ICprIM POTrpeccoM XUMUUCCKUX BHQHI/W’I, KOTOpLIC

ObiiM  COBEPILEHHO HEOGXOMuMbI s (DAKTHYECKOrO OBGOCHORAHMS TOIO
[TONOWEHHs, YTO 3HAYUTENLHYI0 4aCTh CBOEro CTPOUTEILHONO MarepHalia
pacTenue H3BIEKaeT M3 arMocephl, W UTO JIUCThY KAK Pa3 sIBAAIOTCH
TEMH Opradamd, rae NPOUCXONUT XHMMHUecKas nepepaGorka 3TOro mare-
puana, He crenyer ymyckarb M3 Buly, 4TO KHUCAODOA OBL1 OTKDHLT

flpucrneem 5 1774 1., yro To/wko B 1785 r. JlaByasbe OKOH-

2%
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yaTeJbHO OCBOGOIMIACH OT TEOPUM (IIOTHCTOHA M CO3MAT NPOYHOE OCHO-
BAHHE VISl PABBUTHs COBDEMEHHOH XHMHH, a C Hell M Ans (PHSHONOIMEE
pacreHuil. ’

[MepBrie ONBITEL XMMHYECKOTO XapakTepa Haj CHHTETHUECKOH mesi-
TENBHOCTbIO nncTheB Obutn crenansl IIpucrtaeem (1779), xoropwit
KOHCTATHPOBAJ, YTO. 3€JEeHOE DACTEHHE MOMET BHLIAEIITH KMCIOPOL NOM.
BIMSIHUEM COJiHeYHoTo cBeta, OH, OQHAKO, HE HCIOJb30BAA CBOErO OT-
KPbITHA [N 000CHOBaHHS (QUSHOMOTMM MUTAHMs PACTEHHH W TOTOMY MG
BCEll CHPABENHBOCTH IMEPBLIM OCHOBATEJEM TOUHOTO YUEHHUS O CHHTETH-
HECKOH JeATelbHOCTH JUCTheR cyutaeTcs Murenrys (1730 — 1799).

B 1799 r. 650 onySaMKOBAHO €ro COUMHEHHE TOX 3arJlaBHeM:
,Experiments upon vegetables, discovering their great power of puri-
fying the common air in the sunshine and of injuring it in the shade
and at night“, xoropoe ToTyac e 6buI0 MepeBENEHO HA HEMELKHIH,
TOMVIAHACKHIA u (paHUy3CcKuil S3LIKH. =

Ve U3 BarqaBua - BAAHO, “I0 WHTEHIY3 He TOALKO WMe
SICHOE IIPEACTAB/NCHHE O CHHTETHUECKOH MEeATENbHOCTH JUCThEB, HO UTO:
OH Obll TEPBbIM, OTKPHIBIUNM Ta3oBHH O6MEH [bLIXAHUA y pacTeHHH.
MHrenrys npusHaercss, UTO eMy CaMOMYy CHayaja ObUIO HEACHO 3Ha-
YEHHE ero OTKPHITMH KO TeX nop noxa JlaByasbe He coszpan cBoeik
TEOPUH XHMHUECKHX [IPOLECCOB. -

O6wni# BHIBOX, K KOTOpOMy npuulel MHTEHT Y3, MOXET GhiTh.
(opmymmposan TakiuM 06pasoM: BCe DACTEHHS W BCE KUBbiE 4YacTH . pa-
CTEHUSI HETIPEPLIBHO BLIACAMIOT YICKHCIbE Tas, HO SejeHble JMCTLS U
noGerd NPH OCBELIEHU HX CONHEUHBIM WIH IPKUM AHBGDYSHEIM CRETOM:
BBLIJIAIOT KHCAOPOR. ITOT NPOLECC BhlAeNeHHs Kucjaopona MHreurys
CBASBIBAJI C TMUTAHHEM; TIO €r0 MHEHMIO, aTMOC(EpHbIH YrIeKUCHHIH ras:
COCTaBJIAET €C/AH He EIOMHCTBEHHBIH, TO BO BCHKOM Clyude IJIABHBIMH
HCTOYHHUK YIJiepola B pacTeHuu,

ITOT BHIBOJ CTAHOBWJCA B Pe3KOe NPOTHBOPEUME C TOCHOZCTBO--
BaBLIUM TOrJA BSIVIAROM, 4YTO YIAEPOJ] PpACTeHHe 4YepraeT U3 TQUBH
KpoME TOro, OH JuUld CBOErO BPEMEHH OTAMYAICH GOJLIIOH CMEJOCTBIO,
TaK KaK OTHOCHTENLHO Maloe COAepHaHHe YIVIEKHCIOTO ra3a B aTMocdepe-.
€CTECTBEHHO MO/DKHO OBLIO BBI3L(BATH COMHEHHE B TOM, YTOGEI M3 3TOrO-
HCTOYHMKA pACTeHHe MOTJIO TOKDPHIBATH CBOW NOTPeGHOCTH B yI/epone..

OnnospemenHo ¢ MIHreHTy30M TEMH e BONPOCAMM HHTAHHS.
pactenus sanumancs Cene6pe (1742 — 1809), xoropuiit onyGaukosar
B 1800 r. cBow ,Physiologie végétale“, rme GuLIM CHCTEMATHBUPOBAHEL
BCE Hay4Hble JAaHHBIE 3TOH 3M0XH, Kacaloluecs Ipoliecca  IHTaHus.
XoTtsa mocne pa6or MHTreHTIy3a yxe TPYIHO GLIIO OTPHMLATb BO3MOXK-
HOCTb YCBOGHHSI YIJIEKMCAOrO Tasa pACTEHHEM B KauecTBE MCTOUHHKA
yriaepona, omHako CeHeObe OUYEHb OCHOBATENbHO AHAINUBHPYET 3TOT
BONIPOC M OKOHYATEJbHO YCTAHABAMBAET, 4YTO BHICHAEMBIA Ha CBeTy"
KUCIOPOH NeHCTBHTENEHO IIPOHCXOAUT K3 MOTJOWEHHOTIO YIIIeNHCIOro-
rasa, 4TO TOJbKO 3¢jeHbIE€ 4YacTH PACTEHMs M HUKAKME APYTHEe HE MOTYT
pasyaraTh YIVIEKHCHABIH TI'a3, X 4TO, HAKOHEll, HMEWHiHCcsS B BO3AyXe
3anac yIIeKHCIOro rasa A0CTaTOMHO BEHK, YTOOL 06€CHeUnTh pacTeliue:
yraepojaom. - ‘ )
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Is“.yfho6onmﬂo OTMETHTb BECbMa XapaKTEePHYH I 2NOXH OUIHOKY
CeHeOpe: XOT OH caM yGepuiacy, YTO S€/EHble JIMCThS PasnaraloT
yraekucasii ras B OKpyxkaiomie ux atmocdepe, TeM He Menee OH BCE
JKe YTBEPHIAET, YTO YIVIEKHCIBIA. ra3 JOCTABNACTCA JMCTBAMM HEpes
Kopwf}cneu 3a dusuosorueit Cenebne, B 1804 r. rosBuIOCH 6ae-
crsmee  coumsenue Cocciopa (1767—1845) mox saraasmen:. - ,Re-

e s TR . Le
cherches chimiques suf la végétation, rie BOEPBHIE MBI HAXOLMM IIEHH
.0 KOJMYeCTBEHHOH CTOPOHE CuHTeTHueckof#i paboTe JuCTheB. (LOHH-

HEHWe 3TO B CYLHOCTH 3aXBaThiB4eT BCE CTOPOHBI IUTAaHMA B3€JEHOIO
pacTenus. BJjarojaps - SKCIePUMEHTaNbHOMY  KONMYECTBEHHOMY HCCIE/L0-
Banmio, COCCIOp BIepBbie ONPENEJEHHO YCTAHOBWI, HTO IVIABHYIO
MACCY OPraHMYECKOrQ BELIECTBA PACTeHMe CTPOMT Ha CHET YITIEKHCIOro
£a3a v BOJbI, YTO CAEIOBATE]bHO JPYTHe BELIECTBa, NOMJOudeMble 13

. ) e
TIOUBKl, B KOJIMYECTBEHHOM OTHOLUCHUH OTCTYNAT HA BTOpOf/i nmaad. Jlane

miyreM onetos C0CCIOP BHIACHWA, YTO Ha KaXKIbii 061.eM novrnogxae-
MOTO pacTeHHeM YIVIEKHCIOrO Tasa BBLKEAETCA ONpee]eHHbIM O be'M
KHCIOPOa, yTo OGOrailieHue BO3AyXa YIVIEKHC/IBIM rasoM CBEpX H3Bect-
soro npenesa (80/p) B TeHH M TeMHOTE AEHCTBYET BPEAHO Ha pacTeHue,
4TO AN yCneiHoHd paborhi PasMOMEeHHs YIVIEKMC/IOTO rasa He06X0JHMO
OTHOCHTE/PHO SIPKOE OCBEUIeHHe, uTo paboTa aTa ABILETCS HOPMaNbHOH
HeSITedbHOCTBIO JUCTEB, TAK KAK 0es Hee pacreHue norubaer. BmecTe
< Tem nyteM omnsita Cocclop AoKazat TaKKe H HeoOX0AMMOCTb Jbl-
XaHus VIS pacTeHui, TAK XaK HX DOCT MpeKpaliaercs, eciu HOpManbHOE
JBIXaHWEe He IMPOUCXOMIHT.

Tak kak (OTOCHHTE3 M JbIXAHHE BHEIUHMM 00PAsOM MPOSBIIOTCI
B 06MeHe ra3006pasHbIX KHCIOPOAa M YIIEKMCIOro rasa W TaK Kak
MCTHHHOE SHAYEHME MAbIXAHWSI y pACTeHWH elle He BIOHE OblIO BbI-
SICHEHO, TO 06a 3TH npouecca HEPEIKO COCJUHAIMCH B ONHH. Jlpu
9TOM HPELTONaraioch, YTo BeEHBIM YaCTAM PAaCTeHHi CBOACTBEHHO ABOS--
KOTO POJa nblxaHue: OOLIKHOBEHHOE, WA HOYHOE, H ocofoe, WM AHEB-
Hoe. JIOGONBITHO OTMETHTL BMECTE C TEM, YTO HEKOTODbIE BUAHBIC HE-
menkue Goranuiku 40-x rompos XIX B., Kak HanpuMep Meiien, riasHoe
3HAYEHHe NPHIABAM HOYHOMY JbIXaHHIO, & JHEBHOE CUMTAIN NPOLECcoM
HeCYIeCTBEHHHM B OOLief (U3MO0JIOTHIeCKOH IeATENbHOCTH PACTEHH.
Tlomo6Hble TPEACTARNCHHUS MOLIM COXPAHATLCA B OOTAHMUECKHX yUCHBIX

- Kpyrax 6e3 COMHEHHS TOJBKO BCJIEHCTBUE HEAOCTATOUHOH OUEHKHM TPYILOB
Ceuneb6nre un Coccropa. -C xgpyrofi ‘CTOPOHEI, arpOHOMHYECKHN

ONBIT SICHO TOKA3bIBAJN, YTO GOrarhHe IyMycoM IOYBBHI OTIHYAIOTCH 0CO-
BEHHO GONBILKM IIOLOPOIMEM M IOTOMY eCTECTBEHHO BOSHMKANA MBIC/b,
NTO 1Mo KpafiHeil Mepe uacTb YriIepoja 3aMMCTBYETCs pacteHuem Hs ry-
Myca rouss. [IDOTHE 3TOM, TaK Ha3hiBaeMOH TI'yMyCOBOH - TeOpHH BOC-
<tan Jin6ux, KOTOpHWH B CBOEM 3HAMEHMTOM couuHenun ,Die orga:
nische Chemie in ihrer: Anwendung auf Agricultur und Physiologie
(1840) mokasbiBal, YTO TyMyC BOOOIiE PaCTCHUSMH HE yCBAMBACTCA.
OnHako, ToAbko B HojopiHe XIX B, TOUHHIMH onbITaMHu ByccasHro
BbITO HEOTPOBEPIKMMO [OKA3AHO, YTO DACTEHME MOMET yCMEIlHO DasBi-
BATLCS HA NPOKANEHHOH, JMIICHHOH naxe CIEAOB rymyca mouse H HTO
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C/AEN0BATEC/IBHO BECh conep}xamnﬂm B 3CJEHOM pacTeHuu YIVIEpOA npo-

HCXOAUT W3 YIJEKUCIOro rasa armocdepst,

Takosa B kpaTkux wepTax MCTOPHSl OTKPBITH (POTOCHHTE3a 1

IIEPBBIX 9TanoOB KayeCTBEHHOTO U KOJHYECTBEHHOIO H3Yy4eHHs1 €ero pas-

JHYHBIX CTOPOH. B ofuiem, K nososure XIX B, ObLI0 BHO/NHE BHISCHEHO
rpoOMajiHOe 3HAuEHHE 3TOr0 NPOoIecca KaK Jiid DACTEHUs, TaK H A%
AHBOTO MHPa BOOOLIe, K BMeCTe ¢ TeM ObUIM yCTAHOBNEHH M I/aBHelH-

IHHE YepPThl CHHTETHYECKONH JNeSTe/bHOCTH 3€JEeHBIX JHCTHEB.

Ila]lbl{ef/iﬂlaﬂ HCCaeioBaTe/ibCKaa pa60Ta IouId N0 JABYM PAaSHbIM:
HanpaBJeHunaM, UMECHHO B HAnpasJeHUH (pl/ISHKO-XI/IMI/IlIGCKOM u B Hanpa-

BJACHUM OHOJIOTHUECKOM.
3anaveit neproro HanpasieHusi GbUIO BLIICHEHKE BCel TOH wenw

(dbysHYECKNX M XHMHYeCKHX peakuuil, M3 KOTOPBHIX C/araercs npouecc
¢dorocunresa. Camo co0oH pasyMeercs, UTO KOHEUHOU IIENbI0 HOXOG--

HBIX p’d60'1‘ ABJSIETCH  OCYIUECTBACHHE (pOTOCHHTEBa B MCKYCCTBEHHBIX

yCeaoBuax, BHE oOpraguama  pacreHus. ]:[Jlﬂ JIOCTHXKCHHS  9TOH e, .

OHAKO, COBECPHICHHO HEOOX0MMO  OBUIO BLIACHUTD CHayvala, Kak oCy-
HICCTRBISICTCA (bOTOCPIIITeB B MHUBOH TKaHHU pacTensi, KaKk nocCTpoeH (bOTO--
CHHTETHUCCKHH annapar M KakKoBbl Te BHEUIHHE W BHYTPEHHHE YCIOBHSI,
KOTOpLIE ONPENesIIOT TeUCHHUE q)OTOCI/IHTCTH‘IGC]{OI‘O npouecca. B KDy

(,pI/IBI/IKO-XI/IMH‘IeCKI/IX I/ICCJIE,IIOBQHI/U‘/'{, TAKHM o6p330M, CCTECTBEHHO BONNLIC:

paspenienue HeJI0TO psild BONPOCOB HHCTO-(DH3UOJOIMYECKOrO Xapak-
tepa. B nocramoske u paspadoTke ITUX BONPOCOB, OJHAKO, IIABHOE
BHHMAHHE HCCAERoBATeNeH COCPeROTOUMBANOCH HA  (PUBHKO-XHMUYECKOH
CTOPOHE BCEro Npouecca, M CaMoO PACTCHMC PACCMATPUBANOCH JHINL KAK
(PUBNKO-XUMHYECKUHA arnapar.

Bropoe manpasiaenne, HalpOTHB, CTABHIO CBOEH sanadeit 0CBETHIL.

GHOJIOTHUECKYIO CTOPOHY (DOTOCHHTE33, 3HAYEHHE 3TOIO 1POLECCA IS
OPraHusMa, BHYTPEHHION PEry/ISuHIo ero i npucrocotienne GoTrocuuresu-
PYIOMIEro 6prana K pagHuiM KOMOGURAIMAM BHEUHUX yeaosuid. Jag ncereno-
Bateel 3TOr0 HANPaBJeHHs PH3UKO-XUMHUCCKHE DEaKUN UMeH 3HaYeHue
JMILD TIOCTOMBKY, HOCKONLKY OHH MOIIH BBISICHHTH BONPOCH YKCTO (DH3WO-
JOTHYECKOTO Xapaxrepa, PaspeuleHHe KOTOPBIX CTOMIO HAa TIEPBOM MecTe..

O6a yxasaHHble HAanNpasneHUS BRIPAWEHB! B CHENHAILHOH JUTEDA-
TYpe ¢ JOCTATOYHON Onpele/eHHOCThIO U IIPeHCTaBIeHb psiioM pabor,.
KOTODPBIE JIETKO PACNpPeAeasIoTcs B TY WA HHyio rpyuuy. Ha-paay ¢
TAKMMH THITHYHBIMM PaboTaMK Mbl BCTPEHaEM TAKKe HCCAENOBAHUS CMEINaH-
HOTO XapakTepa, Ije 00a HalpaBieHUs IEPEeKPelldBaloTCs. :

s ynoGetea o630pa Mul B HanbHeHIeM M3J0MKEHHH OyJeM Hpu-
NEPWUBATLCS NPHHLMIA PA3rpaHHueHus (QUISHKO-XHAMUUECKOH U OGHOJOTH-
4eCKOH cTOpoH QoTccuHTe3a, OTcTynad OT HEro JMIUL B TEX CAyyasx,
KOrja 3T0 Heo0XooMMO B MHTepecax HedbHocTd, Tak Kak B HCropuue-
CKOM XOJie HCC/IeJOBAHMS Ha MepBel IiaH Ol [10CTABIEHB! (PUIKKO-
XUMHYECKHE pPeaKiuuM, TO Mbl WM HauHeM Hall 0630p ¢ pPacCMOTpeHus:
(usuKo-xuMHUYECKOR cTOpOHbl hoTOCHHTE3a 1).

HJlutepatypy, Kacaoiuylocs sTod NIaBbl, MOXHO Halith y Radl, E.
»Geschichte der biologischen Theorien, Leipzig, 1903 — 1909; Sachs, J.
y,Geschichte der Botanik®, Miinchen, 1875.

JTABA IL

OCHOBHBIE METOAbl KOJMYECTBEHHOTO ONpeieNeHus SHePruu
(oTOCHHTE3a W MX CPaBHUTEJAbHAS XapaKTepucTHxa.

KauecTReHHOE HCCICHoBaHHe rpoyecca (POTOCHHTE3a, KaK MBI Bl-
A€M, 1IPUBENO K BLIBOJLY, UTO BHCUIHMM o0pazomM O BLIpAKAETCH B
onpejleeHHOM [430BOM OOMEHe 3C/ACHBIX HaCTeH, MMEHHO B NORJIONERHH
VIVIEKHCJIOTO Ta3d U BhUIGJIEHUH KHCAOPOAA.
Orclofa ecTecTBeHH0 OO TOJOMHTL B OCHO-
BAHWE TEXHHUYECKHX METOJOB M3YUeHHs 11PO-
necca rasoBuiil OOMeH; JACHCTBUTENLIO, y4uer
ROT/IOHICHYST VIVIEKUCAOrO Tasa ¥ Bbiienenns
KHCIOPOJia ¢ CaMoro Hauaaa TouyuwIl (mpo-
KOE IIpPUMCHEH}C B MPaKTHKE 3IKCUEPUMCH-
TanLHOro  Hccaenoranns QoTocuHTesa. 1lpm
HCCAeIOBAHMSX  KAUECTBEHHOTO  Xapakrepa,
KOJa HYKHO TOJLKO KOHCTATHPOBATL HalWy-
wocth  oTocHHTesa, OOLMHO  IOJNBBYITCH
BBUIEREHHEM KHCIOPO/IA.

Iraccuueckuil  npueM, Bejymuit  cBoe
pauajso o MureHryasa, CBOIUTCS K TOMY,
yTo B CraKan ¢ BOJOH NOMENAlT Kakoe-
6o Bojmoe pacrenne (MUTIATYIO BOAOPOCIDb,
Elodea canadensis w ap.) M NOKPHIBAIOT
ero BOPONKO#, HA IiefiKy KOTOpO# HaxesaoT
upoSHPKY,  NPENBAPUTENLHO  HANOJIHEHHYIO
BO;O10. [Ipu SIPKOM OCBEUICHUM, €CiH f(TOMy Puc. 1. Kavecrpermas
ke BOjA Oblia Tpe/BapuTeipHO oborailena npoba Ha potocunTes
YUAEKHCABIM  Ta30M, npowcxoz/lm‘ BBIJIENIEHIE O BHITGACHUIO rA3a
rasa u3 pacTeHmi; ras 91oT cobupaercs B 1po- BOJHBIMUM PDACTEHHAMHE,
BrHpKe M 3aTEM DKCTIEPUMEHTATOP nyTeM 06nid-

HOH KA4eCTBEHHOH 11POOH KOHCTATUPYET, YTO OH COCTOMT IOUTH M3 YH-
croro kuciopoga (puc. -1). :

[Ipu npoussojcTBe NOAOGHBIX ONBITOB €CTECTBEHHO GBIIO ClEatTh
wabawaeHue, 4TO Y BOJHBIX PACTEeHUi M3 NOPAHEHHIX MECT BRIACHIIOTCH
QueHb MeIKHE My3HPLKM rasa OIMHAKOBOTO WM NIOYTH OJHHAKOBOTO
o6pema. HaBmoseHue 3TO NPHBERO K  HM3MEHEHHIO MCTOLA B TOM
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CMBIC/IE, ¥TO O HAMMUYHOCTU POTOCHHTE3a CYLAT TIO BHIACNEHWIO NY3Lipb-
KOB raga M3 HapO4YMUTO MepepesaHHslX BETOK BOAHOIO PACTEHHS.

" Tak XaKk BbyjiefeHHe Hy3BIPLKOB TP TOCTORHCTBE BCEX MPOYMX
YCJAOBHH NPOUCXOMUT C GOMbIIOH PABHOMEPHOCTBIO M 3T DABHOMEPHOCTH
TOTYAC HAPYIIAETCH, KAK TOMBKO HACTyNaeT Kakoe-iH6o H3MeHeHue B
OCBeLeHNd, TEMuepatype u APYyrUX YCJHOBHSX, TO B JajbHelileM MeTon
HaGMIOAeHNR MY3LIPHKOB Nepewesa B KOMAUYeCTBEHHBIE MeTO] cHeTa
Ny3BpPBLKOB.

Mpennoxennpii Bnepseie HiorTpomwe B 1837 1., on Gsictpo

rrpno6pen NPaB0 rpaximaHcrsa W CAeNAICHd KIACCHYCCKHM B HAYUYHBIX

U3LICKAHKAX 110 (oTocHHTE3y. Kidccndecknm CHelancsl Takwke M 00bekT,
Haubonee VIOOHBIA [/ N(PUMEHEHMS 3TOLO METONA, HMEHHO Elodea

canadensis. C »TuM pacTeqdeM ObITO MPOASIAHO [POMANHOE UHC/IO

OILITOR 1O CaMBIM PASJMYHBIM BOTPOCaM, KacamomuMmca (GoToCHHTE3a,

Ha npaxTeke 0GhIYHO NPUXOZHUTCH CYHTATHCH € M3BECTHOH Kanpus-
HOCTLIO METOJA, KOTJAa KeNO uieT O TOUHBIX CPABHHTENLHBIX HCCIeNo-
Banusx. Heo6xoaumo nomobpaTe TaKyi0 BETOUKY, KOTOpag JHaBaia sl
PABHOMEPHYIO LENMOoYKy HE CJIMIUKOM KDYMHBIX W HE CAMMKOM MeAKHX
Ny3LPLKOB, HEOOXOAUMO YCTAHOBUTE TaKkKe W PasMepbl BETOYKH, Tak
KaK CIMIIKOM KDYIHbIE BETBM TPYAHO DaBHOMEPHO OCBETHTL M PaBHO-
MEPHO HAarpeTh HiIuW OXJIaIUTb. Betoukun B 2 — 3 caHTumeTpa JAHHON
OGLIKHOBEHHO GbIBaIOT HauGosiee YLOGHBI st MPOM3BOACTBA OTLITOR.

[Tomeinast Berouky oTpe30M B8eDX B CTEK/JSHHBIA, HAMOJHEHHHIH
BOAOH COCYA, MOXHO Habmoarh 3a BbLACJEHHEM MNY3BIPLKOB YEPE3 JyIy
 BECTi OTCYeT 1O XpoHoMeTpy. OOBIKHOBEHHO ISl OIBLITOB GEPYT BOLY,
0BGOoraleHHy0 yIIeKHCabLIM Ta30M, NP ueM JydLie YNoTpeOasTh CPaBHu-
TeJIbHO GOJBINON cocyn, uTOOH OGecrneyuTh PaBHOMEPHLIH IPUTOK yrie-
KUCJI0TO 1a3a K pacTednmio. [lpu TOUYHHIX HCCIEIOBAHUAX ClenyeT Boobuie
uaberath BOIBL, HACHILEHHON Tra3amy; KOHIPOJEM B HAHHOM Clydae
MOXET CJYKHTh MOMEHTATbHOEe NPEeKPAIeHHEe BbLIIEJCHUs TYSBIPBKOB
KUCAOPOJA M3 BETOUKM [PU ee 3aTEHEHHH.

YnoBCTBO 3ITOTO MeTOJ)a 3aK/MouaeTcs B TOM, YTO Ha OLHOM U
TOM e OObeKTe MOXHO caejaTh psI CPaBHUTEJbHBIX Onpene/eHuit;
KpOMe TOT0,—H 3TO BeChbMa CYIUECTBEHHO, — MPONLOIKUTENLHOCTD Kax-
JOr0 OT/ENBHOrO ONBITA MOXET OBIThL OUEHb KOPOTKOH, 10 OQHOH M Hawe
N0 1/4a MUHYTEL

Ha-pany ¢ stuMu BecbMa UEHHBIMH Ka4yeCTBAMH MeTon CueTa ny-
3HIPKOB MMEET ¥ PAJl BEChMAa CYILECTBEHHBHIX HENOCTATKOB, BO-mepshix,
U3MEpeHHe 2HEPIHH MM CKOPOCTH (OTOCHHTE3A HMMEET 3/eCh OTHOCH-
TeNbHbIH, 4 He abCOJIOTHBI XapakTep; [O3TOMY JUIA PEUIeHHS Lenoro
pifa CyIECTBEHHBIX BONPOCOB METOH S5TOT HENPWIONKHUM. yHKe B CHIY
OTHOCHTENBHOCTH.

Ilaee, KaK HE DABHOMEPHO HPOMCXOZUT BbIJIENEHHE TIY3BIPHKOB
rasa, BCe € HeT raDaHTHH B TOM, 4YTO 0GBheM KaWIOTO OTHENLHOIO
MTySEIPbKA, KOTOPHIA B MAHHOM CAydYae CAYKUT eLUMHHLEH g CpaBHeHus,
ocTaeTcs OAVHAKOBBHIM MK PasiMUHBIX KH3MEHEHMAX BHEIIHHUX YCJIOBHiL.

Hakonen, —u 370 camoe I/8BHOE, — HET HHMKAKOH TapaHTHH B
TOM, YTO B OTIEJbHHIX IyShIPbKAX OCTAeTCd HEM3MEHHLIM COCTaB rasa H

METOILH KOHM‘{ECTBEHHOFO OHPEILE’”[EHMH 3HEPN/H/I SOTOCUHTESA. 25

KOMMYECTBO kucaopond. CHenuansHo npousBefeHHLIE AHAIN3BL BLile-
JICHMS Ta34 110Ka3aiM, YTO 3TO IaleKo He Bceria MOYTH UHCTHIA KECIO-
poa; mo AauHeM B oK 0 B a, paGotaswero ¢ Ceratophyllum, okazaiocs,
UTO B BBLAETSIEMOM HA CBETY 3THM pacTeHWeM rase KOJHYECTBO KIHCI0-
pora xosnebnerca or 98 mo 54%,. 3To HemOCTOAHCTBO COCTABA BbIE-
JSIEMOTO  Trasa oOOYCNOBNHBAETCA HEIIOCTOSHCTBOM COCTABA €ro B Mex-
KAETHBHIX XOHAX ¥ KaHajiaX BOAHMX pactrenuii., Pactenus TH, KaK wua-
BECTHO, 00JIANAI0T ClelMaNbHbIMU TA30BbIME BMECTHIMIIIAMU BHYTDH TEAHU.
CocraB rasa B HUX, KaKk MOKA34JIH AHANM3LL MEHAETCS B UIMPOKHX fpe-
nenax; OOLIYHO HHeM, NPH SHEPTUUHOM (POTOCHHTESE, MPOUCXOLUT ofiora-
1UEHHE KHCIOPOLOM, a HOUbKO, HA0GOPOT,— KOJHUECTBO KHCAOGPOLA SFauH-
TENLHO YMEHBIAETCS, H BOBPACTAET OTHOCHTENLHOE KORWUECTBO aBOTa.

Tak xak Bslneledue NMY3LIPLKOB MPOHCXOAUT 1O CYLIECTBY H3 MEXK-
KICTHBIX XOJOB, TO TOHATHO, YTO K BBUIENSEMOMY 3€JICHOH TKAHBIO
KHCHOPOAY BCeraa NPHMEINUBAETC HEKOTOPOe KOJAMYECTBO ra3a Hearpe-
JAGIEHHOTO 1 KOJIeGMIOUIETOC COCTABA U3 FA3GBHIX PE3ePBYAPOB PACTEHHUS:

Hrolpl  ycTpauuTh 3TOT BechbMa CePhe3HblH HeIQCTaTOK MeTona
TYETZ MyShIPHKOB, HEKOTOPHE ABTODPH (TuMupszen) nertanucs cofuparhs
BBUIGJSIEMBI Ta3s U OOpeledsTh ero 06hbeM M cocTaB OOLIYHBIME - CHOCO-
Gamy,  Taxan momudukauds, OIHAKO, BBOL H3BECTHOE YJAYUlEHKe, B
TO JKe BPeMs JHUIdeT METOM €ro HauGo/ee HEeHHOrO NOCTOUHCTBA, HMEHHO
BO3MOXKHOCTH TPOUSBOAMTL KPATKOBDEMEHHLIE OMNBITH; 4yTOGH cOBpaTh
KOJINYECTBO ras3a, AOCTaTOYHOE IUIH TOUHOrO "M3MEPEHMs ¥ aHalu3a ero
€OCTaBa, HEOBXOIUMO SHAUMTENLHO YBEIMYNTL TPOJOMKHTENLHOCTE KaXK-
HOTO  OTACJBHOrO oMnbTa. KpoMe toro, cobupadue rasa HAJL BOLOH
TAKKE HE MOXET He OTPaSHThCSl Ha TOUHOCTH NOJYUYEHMBIX TAKUM CIO-
cobom anajzuTHuecKMX JaHHBIX. B HoBeitmee ppems Kpor (1918)
NPEIVIOMHA CrielHankHblil IPHOOP NI aHaIMsa rasa, NO3BOJSIOUIMA 6paTh
OUYEHb MaaAble KoauuecTsa e€ro (2 ky8. MuliuMerpa).

Haxoreu, Hein3s ynoyckalh H3 BHAY. TakKe M TOCO BEChMA Cylie-
CTBEHHOTO O0CTOSTENLCTBA, YTO METONOM cueTa Ny3bPLKOB Onpene-
JSIETCS B CYWIHOCTH CyMMapHBIA fponece razogoro o6meHa, ciaratouniics
U3 (DOTOCHHTE3Z U JbIXaHHA.

[Npunumas Bo BHHMMAHHE BCE yKa3auHbie HEDOCTATKH, HEIb3d He
TIPUTTH K BBIBOJY, YTO METOH CYETA Iy3HIPHKOB, OYIyusd OUEHb YAOGHLIM
st paBoT KAYeCTBEHHOrO XapaKTepa, COBEPIEHHO HENPHIOXKHM BO PCEX
TEX CHyyasxX, KOria TPeGyercs TOUHbI yder sHepruu (DOTOCHHTE3A.

HroObl KOHCTATHPOBATH BLILENIEHHE KHCIOpOAd, 4 C HUM W Hanuy-
HOCTB (hOTOCUHTES, MOKHO TPHMEHUTH, BOOGmE FOBOPSH, MIOGOH MHAM-
KaTOp HA KMUCIOPOA. B KAYECTBE TAKMX HHIAMKATOPOB GBIIU MPEIIOKEHEI
senosHad kpoeb (Tonme-3efftnep B 1879 r., DHredbMauHp B
1888 r.), docpop (Byccanro r 1869 r.), 6enoe unguro (Bede-
puHK B 1890 r.) mpurawommecs (Durensmann B 1881 r.) n ceers-
wuecsi Gakrepun (bedtepuHk B 1890 r.).

OO6uuM 1 BecbMa CyUIECTBEHHEIM HEAOCTATKOM MPHMEHEHUs BCEX IIo-

JM06HBIX MHAUKATOPORB ABJIAETCA HEBO3MOKHOCTD YUYHUTBIBATD rasosbifl 06mMeH

OTOCHHTE3a OTAe/bHO OT AbIXaHKA. [IpH OYenp c1aBoi sHEPTHH HOTOCHH-
T€3d, KOMHMYECTRO KUCAOPOLA BBUIETAEMOrO MOMXET OLITh MeHbIe Koauye-
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CTBa NOIIOLIAEMOro BCHeﬂCTBHQ AbiXaHusd. B 3TOM Cjiiyuae B cyumocm.

HMKAKOrO BBIICNEHHS KHEIOPOAA B OKPYMAIOUIYIO pACTEHHE CPELY He npo-
VICXOIMT; HANPOTHB, pacTeHue OyleT NMOMVIOIATL W3 OKDYHAIINeH cpenbi

HENOCTAIOMMA €My KHCNOpoji, W (DAKTHYECKH HANMYHOCTL DOTOCHHTEe3a

06HAPYKUBAETCA JMIUL B TOM, YTO PACTCHHE BBLAE/AET MEHLIIEE KOJU-
UeCTBO YIVIEKHCJIOTO I'd32, TaK KaK 4agTh ero pasjiaraercs B 3elCHOH
tkand.  Orcoja scHO, 4TO Kak Obl HM OB UyBCTBHTE/NEH WHIHKATOD:
K MalefiiM CNEeNaM BIGISEMOrO  KHCIOPO4A, UYBCTBUTENLHOCTH €ro
K camoMy POTOCHHTESY Oyrer BCerAa HEeBBICOKOH, TaK Kak OH HauuHaer
pearupoBarh TOJBKO TOrJa, KOTJA4 KOJHYECTBO NPOUBBOJIMMOTO KHCIO-
poja TOKpOer noTpe6HOCTL B HEM BCACHCTBHE JBIXAHHS, M H3OMTOK
9TOrO rasa CTAHET BBIIEIITLCS B OKPYKAIOUYIO pacTeHue cpemny.

Tax xak abCcOMOTHOE KOJHYECTBO KHCIAOPOId, ROIVIOIIAEMOI'O B
JABIXATENLHOM TIPOHECCE, YBEJMUMBAETCS BMecTe ¢ TeMIeparypo#, To.

NOHATHO, YTO NPH TNOBHLIUIEHHHX TeMNEpParypax sueprusa (HOTOCHHTE3a
MOXET MOCTHIHYTH 3HAUHTENLHOH BENUUHHB, OCraBasch 3a npeleiamu

YYBCTBUTEALHOCTH HHIMKATODA. Mbpi cunTaeM HeoOX0AMMBIM NONUCPKHY Th-

370 OOCTOATEALCTRO, TaK Kax GOJABLIUMHCTRO ABTODOB YNIYCKaeT ero .us
BHLLY. .
BTOpHIM HENOCTATKOM NPHMEHCHHS HHIHKATOPORB sIBAsIETCS HEOB6XO-
AUMOCTh CO3HABATHL BOKPYP PpACTeHMH GECKMCJIODOAHYI) cpedy, dYTO B.
TEXHMUECKOM OTHOIIEHHM HACTO CO3MAET 3dTPYIANECHHA.

Hesan3s ne samerwrs, BupoueM, 4TO MRAMKATOPH HA BLAISIOWUHCS
KMCJIOPOJ HE HAamWiM NIMPOKOro IHpHMeHeHHs pawe B paborax Kaue-

CTBEHHOIO Xapakrepa. Hcxmouenne COCTaB/IAET TOMABKO METOL J HT €I -

MAaHUAa, OCHOBAHHLIH 114 NPUMEHEHHM TaKux Oakrepull, KOTOphE 0OHa-
PYXHBAIOT JABHKEHHE TOJNbKO B NPHCYTCTBHH KHCJIOPOIA.

[1aBHOE XOCTOUHCTBG STOIO MeroJa, ne l‘lpeBSOl'/’U_l(iHHOE HUKAKHM

JIPYTUM, 3aK/II0YACTCS B TOM, YTO OH TIO3BOJSIET TOUHO. ONPEAEINTh Ty
UacTh KJAETKH, H3 KOTOPOH NPOMCXOAMT BBIIEJNEHHE KHCIOPOja.

Tax kak [gBrKkeHue Gakrepuil MOXKHO Habn0IaTh TOABKO JIOL MH-
KPOCKOTIOM, TO NOHATHO, uTO # Bco paboTa BejeTcsi © MHKPOCKONH-
YeCKU-MAIBIME  0Oberramy. CyUIHOCTh JIPHEMA CBOJMHUTCS K TOMY, 4TO
Ha APEeAMETHOE CTEKJIO B Kaliw BOALL WX NOAXOASNICTO PAcTBOPA BHO-
CHTCH MeubTyeMblt Ha (oiocunTes OO0BEKT H HeOOMBILOe  KOIHUECTBO
WHAKOCTH ¢ PasBojxol Gaxrepmii. Iloayuennpii Taxkmm 06pasoM mpe-
NapaT NOKPHIBAETCSH 3aTE€M MOKPOBHLIM CTEK/IOM, Kpasd KOTOPOTo OBMasel-
BAOTCS BA3€MMHOM, ut0Obi BOCHPENATCTBOBATL AOCTYY KMCJAOPONA 101
crexno. Ecam npenapar ocrasuTh B TEMHOTE, TO Yepe3s HEKOTOpoe
Bpemsi GakrTepuu, noTpeGHBUIM BECH 3ar1aC KHUCAOPOAA B XKHIKCCTH, mEpe-
cTaloT Asurathes. OcBeiiad 3areM HPENapar Ha CTOJMKE MHKpOCKona,.

JErKO KOHCTATHPOBAThH, 4YTO KOrJa CBeT MajaeT Ha 3eIEHYI0 YacTh.

KJICTKH, TO Gax'repnn NMPAXOAAT B IBHIKCHHE M HAYHHAIOT CKOIHTLCH
B TeX MECTax, rie npoucxojyutT BHIIEJACHUE KUCJIOPOIA.
Meron DHTreAbMaHHA MOXHO NPpUMEHATh TaKMe ¥ B KoJmde-

CTBeHHBIX H3MepeHH#, ecnu ecTh BO3MOXHOCTL TOYHO peryJ}npOB_aTb

HanpsKEHHOCTh MaAaloniero Ha o0BEKT cBeTa. B mpocTefiux ¢ayyanx
OTIpenesioT MUHHMAIBHBINA auameTp IMadparMbl, 0D KOTOPOM CBeT,

. METONB! KOJIMYECTBEHHOIO ONPEAEJEHNS DHEPTHH SOTOCHHTE3A. 27

najaomuii Ha o6bekT, BHISHBACT HNBMKeHue Oaxtepuil; sHeprus doro--
cHHTe3a Oy[eT B TAKOM CJyyae oOOpATHO-NPONOPIMOHANLHA AUAMETPY
nuadparmpl, €CJAM CPABHHBATH Da3HbIE OGBEKTH WAH DasHBe yCJAOBHS
(POTOCHHTETHIECKOH PaBOTHI.

MHorzna B uensx KOJMYECTBEHHOIO M3MEPEHHSI TIOMb3YIOTCS OMpe-
Je/leHeM MaKCHMAJbHOIO PAcCTOstHUST OT O0BEeKTa, Ha KOTOpoe efle
noxoaut BeaenseMwit kuciopod. Tak nanpumep Koas (1906) nomemar
NMOJ TMOKPOBHOE CTeK/IO [BE MapalieNbHble HHTH CNUPOTHPHL W Ompe-
Aendn HAuOOMblIee DACCTOAHUE MEWAY HHMH, [PH KOTOPOM GakTepum,
HAXOAALIMEC [TOCPejvHe, elie OOHAPYWKUBAIOT ABHKEHHUE.

Uucao Buios Gakrepnit, KOTophie MOryT ObITh HCHOAL30BARK 15k
11OIOOHEIX PaboT, ROBOJLHO BEAHKO, W MHOTHE H3 HUX CPABHUTENLHO JIEFKO
UMETh B YMCTBIX Kyastypax (sanpumep Bacterium fluorescens liguae-
Jfaciens, Spirillum rubrum, Sp. undula). [pn uccHen0BAHUAX KOAMYE-
CTBEHHOTO Xapaxrtepa 6e3 COMHEHHMs NydIne AO/Ab30BATHCT UNCTHIMA KYJih-
TYPaMH OJHOTO KaKOro-mu0o ONpejeleHHOro BMAA, TaK Kak 4yBCIBH-
TEJBHOCTh K KHCIOPOAY ¥ DasHLIX BWJOB MOMET BapbHPOBATH.

Kak yxe samedeno »piime, MeToq DHIr e’dbMAaHHa 3aHHMaeT
COBEPINEHHO 0CO00E MECTO MMEHHO YOTOMY, YTO OH TIO3BOJSNET BUAETH
¥ TOUHO YCTAHOBMTL TO MECTO B TKAHM MAM KJETKE, THE TPONCXONUT
BHIIIGNIEHHE KUCIOPOAA; KPOME TOTO, OW I03BOJSIET HCCIENOBATL B OJIM-
HOUKY MHKPOCKOIKYCCKHE OOBEKIB, YT0  UPEHCTARIACT HIBECTHRIC Bbi-
rojibl IPY UBYUECHUM HHSNIMX 3€JIEHHIX pacrennii. Bo BeeX ocTalbpbix
OTHOUIEHHSIX METOJ 3TOT He TOJLKO HE NMPesOCXOAHT MeToja cuera ny-
3BIPLKOB, HO cKOpee ycrynaetr emy. Jeno B ToM, uYT0 (DYyHKIWMS [BU-
WeHHsi OGaKrepuit, Kak Beskasw usHosOrHUecKas (QYHKIMS OpraHusma,
3aBHCHT HE OT OAHOTO KHCJAOPOI3, HO OT UEAOTO Diia UPYTux Gaxro-
pOB WM ycaOBuil, BHYTPeHHUX K sHewdnx. TlosToMy, €cin OwuBaeHHOE
JIBIDKEHUE MOMET CJAYKHTH NOKa3aTeneM HANMMUYHOCTH KHCAOPOja, TO OT-
CYTCTBHE IBIIKEHMS WIM BSWIOCTB €ro JajeKko el He MOrytT OuiTh mpH-
HTBl 34 JOKA34TeJLCTBO OTCYTCTBHA KHMCAOPOAA B Cpelle, TaK Kak 10 U
ADYroe MOXKeT TPOUCXOMHTh NOJ, BAUSHHEM APYr#Hx (akropos, Hesanu-
cMMO 0T Kucaopopa. Heyausurenanwo nosromy, 4TO, BOOGLIE ToBOpH,.
METOR - D HTeNbMaHHa, HECMOTPA Ha BCWO €ro HPOCTOTY H  M3siue-
CTBO, BCC e He nale)l IUHPOKOrO IIPUMEHEHHS.

Tax wax razossill o6men (OTOCHHTE3a CBOIUTCH K DOLJCINEHIHO
VIVEKUCAOTO T'a33a M BLIAGJNEHMIO KMCJIOPOHa, TO Haubojee MOJHOE npej-
CTaB/ICHHUE O XOJie rpouecca, 0e3 COMHEHHs, MOTYT AATh TOJABKO METOb
FA30METPHYECKHE, JOMYCKAIOUIE TOUHBIE yueT 060MX 0OMEHHBACMEIX Ia308.
TlpumeHeHye 3THX METONOB HA4YalOCh CO BpeMeH MHTreHrysa, u mee
[OBOJBHO Pa3HOOGpa3Hbie MORMMUKAIMA UX MOXHO CBECTH K IIBYM Katre-
FOPUSIM{ K METOJAM NepBOH KATErOPUM OTHOCATCA BCE T€, NPH NPUMEHEHHH
KOTOPHIX (OTOCHHTe3upYIOLHH OOBEeKT MoMelaeTcsl B 3aMKHYThIH cocyl

.C onpeneleHHHM 06beMOM Ta30BOH CMecH; IIpu METOJaX BTOPOH Kare-

ropun QOTOCHHTE3UPYIOWHE OOBEKT HOMEWAETCS B COCYHR, Uepez KO-
TODHIH NPONYCKAeTcd TOK rasoBOH cMecH. '

M B TOM, u B Apyrom ciydae yuyer OOMEHHBAEMbIX Td30B IMPOH3-
BOAUTCH OTHENbHO, N0 OKQHYaHMH oneita. IHesaBucumo OT npuemon.
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.
AHANKM32 Ta30B CAMOTO 10 cefe, moOMelleHHe OOBEKTA B 3aMKHYTYIO
armMocdepy way B TOK T430BOH cMecH MMeeT ompefesiernoe QUBHONOIH-
yeckoe . 3Hadeyue. JloMeuleHHe B 3aMKHYTYI0 arMochepy HMEeT TOT
CYIIECTBEHHBIH HEXOCTATOK, uTo- Graroaapst (QOTOCHHTE3y H ALIXAHHIO
KOJM4eCTBEHHOE COOTHOLIEHHE KMCIOPOAA W YIVICKHCJIOro rasa HsMe-
HAETCA BO BPeMs CaMOr'0 OIbITa, '

HDI/I OXUBJEHHOM XOJ¢ Q)OTOCI/IHTQSa KOJMHUYECTBO =~ YINIEKHUC/IOTO

ra3a, HATIPUMED, MOXET K KOHITy OfbTd 3HAYHTENLHO HOHUSUTHCA 1O CPaB-
HEHHIO C WePBOHAYAILHBIM, YTO YiKe caMo 1o cebe MOMET OKasaThb
BAMSHME HA X0I Nponecca. DTo OOCTONTENLCTBO ECTECTBEHHO OTpaHu-
YHBAeT NPOLOJIKHTENLHOCTh KAKIOT0 OTHEJIBHOrO OmbTa. YTobw ycTpa-
| HWTb . BIMAHHE OOJBUIAX KOAMYECTBEHHLIX KOMeGAHHA B CONEDKAHMH
VYIVIEKMCAOrO rasa B 3aMKHYTOH armocdepe, NPOXOMKHTENBHOCTE OHbITA
NPUXOAUTC COKPALIATh 1O BO3MOMKHOIO MMHHMyMAa. BTopepiM He MeHee
CYLIECTBEHHBIM HENOCTATKOM siisieTcsi HeoOXOMUMOCTh NPHMEHEHHs TIa-
30BOH CMECH, SHAYMTENHHO OBGOralleHHOH YIVIEKHCIBIM TasoM, TaK Kak
10 TEXHHYECKHM COOGPAMEHHAM NPUXOMMTICT OrpaHHuYuBaTh OOGBEM rIa-
3080H cMmecH, ynorpebrseMO#l st KOKAOrO OTAeJIbHOro omnuta. - Ha
npaxTrke 0ObIYHO YIOTPESATIOT ra30BYI0 CMECh, COCTORULYI0 H3 BO3AyXa
u 4-— 109/, yruekucaoro rasa no oGnLeMy, paccuMTHBas 06beM ra30BOH
cMecH TakuM 06pasoM, uTOOLI K KOHILY ONBITA OCTaBalach HPHOIH3H-
TeNLHO TIOJOBMHA HETMOIVIOEHHOTO YIVIEKHCIoro rasa. [lpuduMas Bo
BHHMAHWME YKazaHHble HENOCTATKM, NpHUEM 3akmodenus o0beKTa B 3aMK-
HYTYIO aTMOC(epy MONKHO CuHTaTh TPUFOANLIM JHIIL B TOM Clyuae,
KOrJa He TpedyeTcsi OYeHb IPOJNOMKUTENbHBIX OIBITOB H KOTAA COJEp-
MAHNE YTACKUCAOTO d3a B Tas0ROM CMECHM MOWKET OBITh IOBHIIEHO MO
xpaiiHeit mepe ‘50 3 — 49/0.

[Momerenne o6beKTa B xaMepy WM COCYZ, u€ped KOTOPHU mpo-
TycKaeTcsl TOK Ia3oBOH CMécw, uMeeT HECOMHEHHOE [1PeHMyLIeCTBO B
CMBIC/IE TIONEDIKAHUS TIOCTOSHCTBA B KOJHYECTBE YIVIEKWCAOIO Tasa;
NI03TOMY MPOJIOMKHTEIBHOCTh KAKAOr0 OTAEHLHOIO OfblTd MOXKET OBITH
Heorpaspyena, Kpome Toro, kamepy, 4Yepes KOTOPYIO IpOIMycKaercs
TOK Ta3d, MOXHO JIErKO YKPEemuTh Tak#M 06pasoM, UTOGL B HEE MOMHO
6bUI0 MIOMECTHTL JIMCT, He OTeNAst erc OT PACTeHMs; 3TO0 06CTOATENDb-
CTBO TaKWe HMeeT CYIIECTBEHHOE 3HAYCHHE JUI PEIleHHs LEJIoro psaa
(hHU3HONOTHYECKUX BOINPOCOB.

HakoHey, npu MORKEPKAHMU TMOCTOSHHOrO TOKA rasa, KOJIdYecTso
YIVIEKHCAOrO ra3a B CMECH MOXHO BapbUpPOBaTh B J060M OTHONIEHHH,
4 TaKme NPOU3BOAMTH DAl PasHOOOPABHBIX OfBITOB C OJHHM M TEM XKe
oObekroM. [lpu Bcex 3TUX TPEMMYLIECTBAX METOJ NPOMYCKAHHS TOKa
rasosoil cmecu mmeeT ¥ csBom menocrarkd. Haubonee cyliecTBEHHBIM
sBARETCA HEOBXOMMMOCTH OMEPMPOBATHL € 3HAUYNTE]bHHIMH OObeMaMu
rasa, KOTOPble TPYAHO WM HEBO3MOKHO aHAJIMSHPOBATH OOLIYHBIM
spauoMerpuyeckuM MertomoM.  [Ipuxomutcs mnpuberats K BECOBOMY
ONpeaeNennio, 4TO NPH TOYHBHIX MCCACIOBAHMSX HEMMHYEMO BBISLIBAET
3HAUUTENbHOE  YBeJHYEHHE  [POJOMKHTENBHOCTH  KaWAOTO  OTAENb-
HOro onelta. B Hopeilmux paGorax Buavmrertepa u Hlroaasn
{1918) munuManbHasd NPOAO/KUTENLHOCTE KAWAOTO OTAEABHOIO OIbITa,
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Heo0xonuMad sl TOYHOT'O yuera YIMEKUCHOTO rasd, pasHanach 20 mu-
HyTam.

[TosToMy HOHATHO, YTO TE W3BMEHEHHS, KOTOphle COBEPIIAIOTCS
B 0Ojee KOPOTKHE HNPOMENYTKH BPEMEHM, HE MOTYT OMTh YYTEHH STUM
meTonoM. KpoMme TOro,—u 3TO €amoe [IVaBHOE, — NPH  HATIOTHEHUH
KAMepbl, MCKYCCTBEHHO NPHUIOTOBAEHHOR TIa30Bo# CMeChI0 NPUXOZUTCH
NPENBapHTEJbHO BBHITECHHTL BOBAYX, YTO 3aHHMAET HEMAIO BPEMEHH
(20 munyr B pab6orax Buasmretrrtrepa u Ilrtouanas) u numaer
BO3MOXHOCTH CJedNuTh 8‘21 pa60T0}0 JIUCTa B TIEpBbIE MOMEHTHl IOCJe
Rayaza MpOnyCKaHHud TOKA ra3’oBoit cMecH. Heo6X0auMOCTh CUHTATLCS
C TaK HABLIBAEMEIM ,BPEJHBIM TIPOCTPAHCTBOM“ LPH METOLE IPONYCKAHUS
rasosore TOKa, BOOOUIE rOBOPS,, CO313€T HAa TIPAKTHKE pAaSJAMYHBIE 33-
TPy AHEeHHS,

Vneanbuei 6HIT OBl TAKOH METOH, TPuU KOTOPOM paboTy JHCTa
MOXKHO OLinO Obi BeCTH B TOKE TasOBOM CMECH W B TO ¥e BpPeMs B JiO-
60fi MOMEHT TOYHO YUHTHIBATH KOJHMYECTBO OGOMX OGMEHHBAEMLIX Ta30B.
Takum METONOM TIOKA MLl He pACTojaraeM, u TMOTOMYy B NpakTHKe
MCCHEOBARNS TIPUXOAUTC! KOMOMHHPOBATL METOX BAMKHYTOH armocieph

- C MeTroLOM IpOoriycKadnusi rasa, B 33BUCHUMOCTH OT XapakTepa rnocrapjieH-

Horo sonpoca. Hesbsn He sameruTh, OANAKO, UTO y OTHENBHLIX 4BTO-
poB HaOMIONAETCS HPUCTPACTME K TOMY WM JIPYTOMY [PHUEMY, H 3TO-
0OBIYHO OTPANKAETCA HA DPE3YJbTATAX PAGOTHI.

Kak ywe sameueHo Bbille, caMbii aHanu3 rasa NPOM3BOMMTCS
OTIEJLHO IO OKOHYaHKH onbiTa. IIpuw paGorax B samkHyTO#l armocdhepe
B IIpeKHEE BPEMSA [I0JAb30BANHCh IBAHOMETPHUECCKHMH UHIHHAPHYECKHMH
TpyBxkaMu; BIOCAEACTBMY CTaiM  YNOTPeGAsTh TpyOKH, BEPXMSSE 4acTh.
KOTODBIX JAeJanach B BMUE IVIOCKOH paclimpenHol xamepnl, ciayxaiiel
I YIOMEIEHHMS! JiMcTa. DTa NPeLoCTOPOKHOCTL COBEPINEHHO HEOHXOAUMA,
TAK KaK CTEHKA LWIMHAPHYECKOH TPYOKH HeficTByeT KaK cofuparensuas
JMH3a, BCJEACTBHE UEro NoJyyaercss KpaHHe HepaBHOMEPHOE OCBelIeHMUe
pasHpix uacred rockoro Jucra (puc. 2 u 3).

B 9BanoMeTpHueCKyI0 TPYOKY, NOMEHIEHHYIO OTKPHITBIM KOHIOM B
COCys €O PTYThio, BBOJIMTCSHE BO3AYX M HEKOTOPOE KOJIMUECTBO yIjie-
KMCJIOrO Tasa; OT NPUIOTOBJCHHON TdKHM 06pasoM ra3zoBoil cMecH OepyT
npoby rasa nns -aHanu3a, TOYHO ONpenensior o0beM ocraBmedcs B
1pyGre ra30oBOH CMeCH M BBOIAT JHCT, YKDerJeHHBI Ha NpPOBOJOKE
TakuM 0OPa’oM, uTOGH MOTOM €r0 MOWHO 6blI0 BHITAIMTE H3 TPYOKH,
HE BIyCKas B Hee HAPYXHOro Bosayxa. I[Io OKOHYUAHMM OTBITA BLIHH-
MaT U3 TPYOKHM NMCT, CHOBa OINpeleasioT o0heM Tra3oBoi cMmecH B

9BAHOMETPE M GepyT HOBYIO NOpPUHIO rdsa /s 4HANH3A.

Tak xak (oTocuHTe3 He H3MeHseT o0'beMa rasa, W AbIXaHHe NpH
KPAaTKOBPEMEHHBIX ONBITAX TaKXKe HE BHOCHT CYIIECTBEHHOI'O H3MEHEHMA,
TO Ha IpaKTuke HEPeJKO NPHUMEHTIOT OJHOKPaTHOE onpeiesienMe o6veMa
ra30Bod CMeCH InepeJ HayaioM onwpTa. Ilpw 5TOM BHIIOAHO IO/IB30-
BaThcs OGBEMHCTHIM TA30METPOM B BHJE ONDOKHHYTOIO HAN PTYTHIO
CTEKNGHHOTO Kojiokona. B’ Takom rasomerpe COXpaHseTcs SHAYHTENbHbIH

‘3arnac 3apaHee [PUroTOBAEHHOH TasoBoW cmecu, KOTOPYI0O W MOWHO

OpaTh NPU NOMOULM CHEUMANbHON T'a30BOM MHIIETKH, COEAMHEHHOH ¢ KO-
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JIOKONIOM. BMECTO OOGBKHOBEHHBIX BAKOMETDOB, JIHCTbA TIOMEILAIOT B Clie-
uuaibHbIe TIOCKHe npoGupku emkoctbio B 18—30 Ky6. caHTUMETpOB.
[po6upKy cHayaja HAMONHAIOT DTYTbIQ, NPENBAPHTEILHO TNOMECTUB B
Hee IUCT; 3aTe€M npH MOMOIM T430BOH MUNETKH BBOLAT rasoByio CMECh,
BLITECHsST PTYTh. [lis OnpeneneHus o6beMa BBEJEHHOTo rasa npobupka
APEABAPUTENBHO TpafyHPyeTcs, a caMO ONPENeNeHHe MOWHO BecTH B
BaHHE ¢ DTYTbIO COBEPHIEHHO TaKHM ke 00pasoM, KaK W B 9BAHOMETPH-
yeeko# TpyOKe. :
Yro6hl ycTpaHuTh GOJIbIIOE YHCAO BHLIYHCIEHWUH, BHIOJHEE OTME-
pUBaTL OMMH M TOT e 00beM TasoBoH CMECH,
NPOU3BONS HTO OTMepHUBaHue B caMOil rasoBOH
fiUmeTKe, COENMHeHHOHM ¢ rasoMmeTrpoM. Dbepsi
It KQK0# NPOGUPKY BCErja OJHO U TO Xe KO-
AuyecTBO razoBoil cvecd, 10 wan 20 ky6. caHTH-
METPOB, 34T€M OCTAETCsl TOJBKO BBECTH HONPaBKH

v
.Puc, 2. Tasom€Tpuvecknil meron vmpe- Puc. 3. Tor xe MeTOR.
nenenus sHEpPruu dorocunresa. Jihcr JBAUOMETD BBEPXY MMEET
fioMelied B 3BIMOMETPMUECKYIO TpPYOKy pacmmpenyye ¢ [OCKUMH
¢ rasoBOfl CMeCbl, 3aMKHYTOH CHH3Y cTeKnaMn i HOMeLieHUs
prythio. BepxHas yacth 3BaMOMETpA NO- JUCTA.

MeIHeHa B COCYJA ¢ BONOW Qs peryny- ’

POBAHHSI TEMIepaTyphl JuCTa.

HA TEMIIEPATYPY M HABJEHHE BO3ayxa, 4TOOLI TOJNY4HTL aBCOMOTHBIE.

KOJMUECTBA KHCIOPOAA M YIVIEKUCIOTO ‘Tasa [l 1EJNOH cepud OLHOPOI-
Hpix omuitoB. Camo co0ox0 pasymeercs, 4TO B 3TOM C/yuyae rasoBas
TMUNeTKA KOMKHA GhiTh KOHCTDYMPOBAHA TaxkuM 00pasoM, uToObH B Hel
Opiia cneluaibHas TpaliyupoBanHas TPyOKa M 4TOOB OTMepHBAHUE rasa
MOKHO ObUIO NPOM3BOAUTEL Npu arMocdepHOM JABICHHH,

Uro Kacaercd caMOro aHaau3a ra3oBofi CMECH, TO NPH ONbITaX B
3aMKHYTOH aTMOcepe NMPUXOMWTCS NPUMEHSTh OOBEMHBIA aHamMs, OCHO-
BAHHBIY HA NPHMEHEHUH TIORIOTUTENeH, QOLIYHO eAKOr0 Kaj — AJs yrie-
KNCIOTO Ta3a M muporayiaTa Kanus — s KACKOPOoJa.
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Ecau  npoBul rasa s ONBITA JOCTATOUNO BEJHKH, TO - MOKHO
110Jb30BaThca NpuGopoM [ofiepa, min xoroporo tpeSyercsi He MEHee
3 xy6. caHTUMeTPOB Trasa. ['opasno yao6uee 4is Hu3HONOrHIECKHX OIILITOR,

“OIHAKO, CHeuualbHble IPUGOPH, KOHCTpYHPORaHHbE [10OBUEBBM H

bouHbe H MaHxeHO M, TaK Kak OHH IIO3BOJMAIOT aHAaJAM3uPOBATH

-OYeHb Manele UPOOLI rasza, BhIpaXaembie AosiaMd KyG6. cm. [lo  Gwi-
CTPOTE NPOK3BOACTBA aHalnu3a HAa nepsom Mecte ctouT mpubop BoHHBE

n MaHxeHa B ero Hopelled Kowcrpykuuu. B npu6ope IToaos-
1 e84 BBEAEGHO 3HauuTeJbHOE yiyullienue P uxtep oM, KoTophi npen-

JIOWHI onpene/isiTh KUCJA0poJ MyTeM ‘B3pbiBA C BOINOPOJOM TIpH HOMOLIH

3eKTPHUECKOH HCKphi. YBeIUUUBAR TOUHOCTb ONpellesienus, yiyylueHue

3T0, OJHAKO, HECKOJbKO YCIOKHAET onepannd avainia, TaK KAK He-

-06XOMMO pacroJaraTh YHCTHIM BOAOPOAOM M coupanbiy Pymgpopaa.

HpI/I NMPOITYCKaHHKM TOKA rasa, KaK yxXe 3aMCuYeHo, TIPHUXOJUTCT OIEPUPO-

BaTh C OOMBLUIMM KOJMIECTBOM ['a30BO# CMecH, M IOTOMY NPHMEHEHHE
O0PEMHOrO  aHaAM3a TexXHMueckH Heynobuo. B sroM cayuae 0OLINHO

10Ab3YIOTCst BECOBLIM  aHaNM30M, [IPOMNycKasd TOK rasd, 1nocje Toro Kak

‘OH npowesn yeped kamepy € JUCTOM, 4YEPE3s ’l‘pyﬁKH -C €OKHM HaTpoOM

IS NOTJIOIIEHHS! OCTATKOB YIleKHCTIoro rasa. C toif e ne/iLio Hofb-
syioress Tpybkamu ITerreuxodepa ¢ pactBopoM enxoro Oapura,

AApY 4EM KOJIMMECTBO €BI3aHHOIO YIVIEKHCJAOro rasa ofpenensercs THTPO-
‘BAHUEM 6apma. HpI/I pa60'x‘ax C TOKOM rd3a OOLIUHO OI'PAHUUURAIOTCS
‘onpepe/icHueM OUMHOro yriekKuc/I0ro rasa, TdKk Kak ofipenesieHue KHCI0-

poza BCTPeudeT 3HAauuTe/]bHble TeXHHYeCKHE 3arpyuueHus.. B Hopediued
padore Buspwrerrepa u Ulronas, omdako, Gmio cmesano u

-onpelle/ieHHe  KUCIoposa mnyTeM OGBeMHOr0 aHanusa OTAejbHbIX OUeHb
-Gonpiuux npo6 rasa (200 xyG. cMm), KoTOpHE oTCacHiBanuch 0coGOH

HUMETKOH.

Henpsst He ynoMauyTs TaKXe, 910 B HEKOTOPHX CIyuanX BO3-
MOMKHO OIPERSNNTE KOJMYECTBO YIIEKHCJIOTO Ia3a ¥ KHCAOPOAA B 3AMKHY -
Toil atmocdiepe TIPM [OMOLUM UYBCTBUTENLHOTO MaHOMeTpa, HabJIoAas
pasHuUY B NanJeHHH RO OUBITA W HOCie OKOHYAHMS OIBTa. IJTHM Me-
TogoM moms3osancs Bap6ypr (1919) & coux onwitax nan“onHokie-
royHo#l “Bonopocibio Chlorella,”xoTopas B Buie BOHOR CyCHeHCHH MO-
Melllasach B HeGOMbIlKe COCYHbl, COEAUHEHHbIE C MaHOMETPAMHU.

Beaencrene  Goseeé  ¢1aGoil PacTBOPUMOCTH KMCJIOpOAa B BOJAE MO

CPaBHEHHIO C YIVIEKHCJABIM TIa3oM, qJOTOCPIHTCS B 9THX YCJAOBHSIX IPU-

BOJMT K TOBBIUICHHIO [NABIEHWA TA33, 3aKAOUEHHOTO B COCY/E.
JTOT Ke MAHOMETPUUECKHH MeToN MOXer OLITh TIPHMEHEH U B
TOM C/ydyae, KOLIA YIVIEKMCHbIH I'a3 JAETCH PACTEHHIO HE B MONEKyJsp-

HOM BHIE, a B BHIe HOHOB, KOTODbie 06pasylorTcd B pacTBOpaX Kap-
-BOHATOB. : )

. Mbi e Momem 3lech BXONMTHL B Gojee noppobioe o6CyKAEHHE

‘MCTOLMKW HCCHEN0BaHUA (,I)OTOCI/IHTega u Tem OCoJee [aBaTh ONUCAHUE

NPUMEHAEMEIX NPH pasHbX MeTofax npubopos. B ofmem Hejpss He

:CO3HATBCA,; UTO Mbl HE DACnONaraeM YHHBEPCAJbHLIM METOLOM, KOTODHIH
.1aBa1 Ol HaM BO3MOXHOCTH TOYHO OIpENeNHTh XOJA FasoBoro OOMeHa
:3eNeHON YACTH B CaMbiX PasHOOBpPA3HLIX YC/HOBMAX -e€ paboTel. B 0co-

°
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GEHHOCTH HeI0CTATOK TAKOTO METOAA UYBCTBYETCH, KOTAA BOMPOC WJET
0 pafioTe 3€leHOr0 /1UCTa, HE OTHEJACHHOTrQ OT PACTEHHS, M B NPUPOIHBIX
yeaosuax pocra. Bce rasomerpuyueckHe npHeMbl TPESYIOT OBOJLHO
cromuoit abopaTopHOH OOCTaHOBKM, H TIOTOMY MOHATHO, 4TO NpHMe-
HEHHE HX OrpaHu4HBaeTcsl J1a6OPATODHBIMM NOMELUeHHSIMM. Tak KaK v
K&XKAOTO METOAA HA-PALY C M3BECTHBIMM AOCTOHWHCTBAMH BCETIA MMEIOTCSI
n 6ojlee WM MeEHee CYIUECTBEHHBIE HEIOCTATKM, TO TOHATHO, YTO B
IIPAKTHKE WUCCNEeAOBAHUS IPUXOINTCA Bb16l/lpaTI> TaKo#, KOTOPBIH OrBeyasl
Gpl TIOCTABJIICHHOMY YACTHOMY BOIPOCY.

Hpu paGorax KOIWUECTBEHHOro XapakTepa, Koraa tpebyercs cpas-
HUTb SHEPruio (OTOCHHTE3a Y PA3HBIX JIMCTLEB OXHOIO M TOTO Xe pa-
CTeHHE, 2 TeM Oosee JUCTLEB, NPUHALACKAIIMKX K pPasHBIM BUaM pa-
CTEeHHMH, BeChbMa BAXKHO YCTAHOBUTL Ty €AMHUILY, K KOTOPOH MOXNHO
OTHECTH pesyJLTaThl rasoBoro obmena. Tak KaK aHATOMHYECKOE CTpoOe-
HUE 3eNCHOr0 JMCTa JIOBOJBHO CJA0KHO M B (DOTOCHHTE3e TIPHHMMAIOT
npsMoOe yuacrue LajJeKO He BCE YacTH JIUCTd, TO IIOH4THO, YTO ycTa-
[OBJIEHHE eNUHUIBI NPeACTaBageT GOAbUIne TPYLHOCTH.

B cayuae, ecaw Mbi MMEEM €10 C OObIKHOBEHHBIM IJIOCKHM JH-
CTOM, B Ka4yecTBE ENMHHIL MOXHO, KaK-3T10 npemioxus Cakc, 6parn
CIUHHLY TIOMIAAM JMcTa. OTa eAMHHMLA BIOJHE [PUMEHHMMA JHLbL B
TOM OTPAHHUEHHOM UMCJE CJiyyaes, KOTja CPaBHUBAEMBIE JUCTLSI MMEIOT
OJHY M Ty e TOJIHUHY M OJHHAKOBOE 4HATOMHMYECKOE cTpoeHue. Tai
KAK, OJHAKO, jaMe y OAHOTO ¥ TOTO K& PACTEHHs CBETOBLIE K TEHEBLIC
JIUCThST MOTYT CWIBHO OTAHUATLCSI IO TOJIIMHE 3€4eHOH TKAHM, TO II0-
HSTHO, UTO eNHHMIIA TWIOMAMM TEHEBOro JucTa (axrtuyecku Gyaer npej-
CTaBJsTh MEHBIYI0 pabouylo €IMHHIY JIO CPABHEHMIO ¢ JIMCTOM CBETO-
BbIM, GoJgee ToscTHM. B 3TOM Clyuae Jydlie I[0/lh30BaTbCsl CYXHM
BECOM JIMCTa, TNpejroJaras, 4TO Bec pabouci 4YacTH yMEMbIIaeTcs W
yBEJIHYHUBACTCS TIPOMOPUHOHANBHO OOLeMy CyXOMy Becy Jucra. Bauay
TOTO, OJKHAKOC, 4TO HA TPAKTHKE ONpEeNeNeHHe CYXOro Beca Mpu 60ab-
IIOM YMCJIE ONLITOB CONPSIKEHO ¢ OOJAbIIOH TpaTofl BPEMEHH, MONKHO
MOJL30BATLCS OOLEMOM HJM CBEXHM Becom Jaucra. ChelaHHbe HamMu B.
3TOM  HaFIDaABJEHHM CITEIMANbHblE HMCCAeLOBAHKA IIOKAa3alu, 4TO 1pH
PA3HOH TOMMHE JUCTLER BHIFOIHEE TOJB30BATHC OOBEMOM MK CBEXKHUM
BECOM, UEM ILIOIA[bIo Jucta. [Henb3s He 3aMeTuTh, OAHAKO, YTO TpH-
MEHEHHE CBEWEro Beca BO3MOXKHO TOJbKO B TexX Cilyuyasnx, KOraa cpas-
HUBAIOTCS JIHCTHS OMHON M TOM JKe CTANMu PasBUTHA, W JUIS TEX PACTEHHH,
Y KOTOpWX CcOJepMaHue BOJAb B JHCTBIX He TOABEPraeTcs GomblIuM
KONeGaHMIM B 3aBHCHMOCTH OT COCTOSIHHSE TTOTOJALI M BPEMEHH CYTOK.

B Tex cayuasx, Koraa QOTOCHHTE3UPYIOWMI opran umeer QGopmy,
VAAUMOWY0C oT $HOPMBI TLIOCKOTO JIUWCTa, TPUXOJUTCH [OAB30BATHCS
CBEWUM BECOM MM OODBEMOM, NPH YCIOBHM, uTO paboTalolias yacTh
V3MEHAETCS NPONOPIMOHANBHO H3MEHEHUsM B Bece M 0OGbeMe BCero
oprasa.

BooGuie rosopsi, 1moKa Mbl He PAaClofaraeM TOYHBIM METONOM, KO-
TOpHIH aBad 6bl HAM BO3MOXKHOCTH TOYHO. ONpeNeJnTb Maccy paboraio-
uied wactu oprasa. [TosroMy Ha npaKTHKe npu CYeHb TOYHBIX paforax
Heo0X0MUMO MPefRAPUTEILHO [IPOUSBECTH  CHEUHAILHOE HCCIeN0BaAHHE:
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00LeKTOB, KOTOphie GepyTes Aig ONBITOB, 4TO0H ONPEIEAeHHO OCTAHO-
BUTLCA Ha €AMHHLE, Jalomed Hammenbuiylo oummbry. Heanss e 3a-
METHTh, YTO TPENOCTOPOKHOCTL 3ITAa YIYCKANACH M IIPORODKACT YNy-
CKaTbCsl ¥3 BHIY OGOJBIIMHCTBOM MCCAENOBaTeNel.

Hecmorps na Bce Hepocrarxku, METONHMKA HCCIEHOBAHUSI TA30BOTO
obMena (oToCcHHTE3a BCe ke gBagercs HauboJdee COBEPIICHHOH 110
CPaBHEHHIO C METONUKOH, npuUMEHseMON 1 U3ydeHus APYTHX (uaHO-
Jorudecknx dynxunit.  O6bscusieTcs 3TO IVIaBHBIM 6OPazoM TeM, 4qTo
B pa3paboTKe €€ NPUHHMAIM y4acTHE He TOLKO GHOJIOTH, HO TAKKE M
NpUCAXKHBIE DH3HKM M XMMHMKH, 1Jisl KOTOPBIX (DU3UKO-XHMHUECKAs CTOPOHA
($OTOCHHTESA IIPEACTABAANA IPOMANHBIA HHTEpPEC ¢ UHCTO (PUBUKO-XHMH-
YECKOH TOYKW BpeHws.

Marepus i pacreus. B
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[lnactrna, Kak cneudasbHbiit annapar aag $OTOCHHTE3a, ee
cTpoenue, (PU3nYeCKue M XUMHYeCKHe cBoficTBa. JlurmenTHas
cucTeMa NAacTUl, ’

Wsyuenne rasosoro oOMena ¢oOTOCHHTE3a TOTYAC KE LAIO BO3-
MOMCHOCTb BBIAICHUTH BCe HanboJsiee CYLIGCTBEHHBIC BHEIIHHE CTOPOHBI
storo npouecca. Tak kak euie MHresryzoM Obuio yCTaHOBIEHO,
410 K (OTOCHHTE3Y CIOCOOHLI TOJIBKO 3e]EHbIE PACTEHMsI K TOJBKO 3e-
JIeHLIE UaCTH WX, €CTECTBEHHO OblIO CBA3AThH C 3TOH CHOCOOHOCTHIO TPH-
CYTCTBHE 3€JeHOro nMrmMeHTa. Yumcro Teoperuueckoe coobpawenue o
BO3MOXHOCTH TaKkol ¢Bn3u Obin0 Bhickasano Hiwotpoume eue 3 1837 i,
Hast ysicHennst  (DUMBMKO-XMMUUECKOH CTOPOHB Tpolecca, 0AHAKO, BAKHO
ObUIO [OJYYHTH TOUHOE YKa3aHue, B KAKAX 4YACTHX 3eNeHOH  KIeTKH
NPOMCXOAUT XUMHUECKas liepepaboTka yYraekucioro rasa. Taxoe yka-
3aHMe JeHCTBUTeNbHO Obl0 TIOMYUEHO, HO 3HAYMTENLHO 1103/HEE, UMEHHO
CO BpPEMEHW BBEJCHUSI B HPAKTUKY OAKTEPUANLHOH METOUBl DHTI €l b-
manua (1881). Ecaum B3atb CpaBHMTE/BHO KPYNMHOKIECTHYIO HUTHATYIO
BOJOPOCHb Spirogyra, to, TNPOUSBOAA ONBIT 1O CHOCOGY DHIelb-
MaHHa, HETPYJHO YOeMuThCst, 4TO Oakrepuys coOUpAlOTCs K TeM Me-
craMm O0O0O/OYKH BOMOPOCHH, K KOTOPHIM H3HYTPH MpuHIeraet 3ejieHast
xjaopodumiosas JieHTa. Peryaupys ocsellleHHe pasHbIX 4vacTell KaeTKH,
MOMKHO TaKKe JErko KOHCTATHPOBATH, 4TO OAKTEDPHH NPHXOIAT B IBH-
JKEHHE TO/MLKO TOrAa, KOrAa MYYOK CBeTa MaJdeT Ha XJI0PO(HIIOBYIO
JIEHTY BOJOPOCIHH.

Takum nyrem 6b10 N0KA3aHO, YTO BbAGJEHHE KHCIOPOJA NPO-
ACXOOHT W3 3eMeHBIX [JACTHE, HA3BIBAEMLIX X/JAOPONMIACTaMH.
Xaoponiacr sBaseTcst TeM CleUHanbHeIM OPraHoM KAeTKH, KOTOPBIH BbI-
noJHsteT (yHKUHAIO (HOTOCHHTE3A.

Ywe mnepsBbM aHaroMaM, HCCAeNOBABUIMM TKAHM JKMBBIX PacTeHUH,
HE MOIJ0 He OpPOCHTLCH B [/1d3d, UTO CTOJML PACHPOCTpPaHeHHas 3eneHas
OKpPAacKka pPACTeHHH TPHHAICKUT [MTMEHTY, KOTOPHIA KOHIEHTPUPYETCH
B OCOORIX Te/blAX, HA3BAHHBIX Ny3bIpbKaMu xnopodumna. HanbHefinue
aHATOMHYECKHE MCC/IeN0BaHUs OpPUBEIH K BEIBOAY, 4TO y BHCIIMX pa-
CTeHUH, ITOMUMO $4pa, B NPOTON/A3Me KIETKH HaXOJsTCs XOPOIO OTAN-
UHMBIC TE/IblId, KOTOpblE Mojyquau obuiee mazpaHue naacrupg.  Awua-
TOMbI  OTAMY3AH TPH THNA IIACTHA: XJAOPONAAacTH, XPOMO-
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NJAACTH W JdedKOonAAaCTH. XIOPOMIACTH M XPOMOIIACTH HA3bIBA-
JMChH Takxe XpoMatodopamu (HOCHTENM OKPACKH), TAK KAaK B HMX
CKOIISIHCH [IMPMEHTH 3e/MeHOr0 (B XJOPOMVIACTaX), JKEATOr0 U OpaHxe-
BOro (B XDOMOMJacTax) LiBeTa. DBrauade AyMand, uTO KaXKIUBIH Tun
IJIACTHY IIPEACTABASET CAMOCTOSTEIbHYI0 MODP(DOJOrHUECKYIO ENHHUILY.
Cucremarnueckue mcciaenosanus 1lluMnepa noxasany, OIHaKO, 4YTO Ha
caMoM Jlesie Mpl MMeeM OJHH MOPQONOTMYecKHit THM, OJHH KJISTOUHLIN
OpraHuT, — MIACTUAY, KOTOPAs! B 3aBHCHUMOCTH OT BHYTPEHHUX (DU3HO/IOTH-
UeCKHX YCIOBMH MOXET NpUHATH Hopmy xpoMatodopa TOH HAM MHOM
OKDACKM W/M Xe, Hanportus, dopmy OecuserHoro nefikonnacra. o na-
GmopenvsM [lumnepa riacTina mpeicrasiseT co00# caMOCTOATEND-
HYIO OHOJOTHYECKYIO eNUHUUY M, NMOJOOHO SIAPY, PA3MHOXKAETCS MyTeM
JeNeHus,

Y peiciomx pacrenuit Hlnmmnep wnaGmopan rwacrtupst B nporto-
iasMe SIUEKJEeTKH ¥ HAa OCHORAHMY 3TOr0 HaOJIOJEHHsl CHENAN BBLIBOI,
YTO TWACTHABL, KAK M pa, TePefaloTcst [10 HACISNCTBY B TOTOBOM
BUJIE;, PAa3MHOXASICh TIPM  Pa3BUTHH. PAacTEHHs, TAACTHAB  SEINEKIeTKH
JAOT BCIO TJIACTHJHYIO CACTEMY JAHHOFO MHAMBHIYYMA.

B 3ejeHnix 4Yacrax ILIACTHAB NpUHUMAOT GOpMy XJA0POIIACTOB,
B 6ECUBETHBIX TKAHSX KOPHel i cTebieil — hopmy JeHKOorn)acros, B oxpa-
HICHHBIX JIENIECTKAX [(BETOR M CTEHKAX OKOJOIIOJHUKOB—(OPMY XpOMO-
nnacros. Habmojas passurHe pacTeHus Juar 3a LIAroM, MOXHO HDO-
cledTh TAKXKe W npeBpalieHse OXHMX (HOPM MAACTHI B APYTHE: MeHKO-
MJIACTOB — B XJIOPOIVIACTHI, XJAOPOIMIACTOB — B XPOMOTIIACTH WM JeHKO-
miactel, TakuMm 00pasom, YKasaHHble BBIIC MOPQPONOTHUECKHE THIILI
TIACTHJL TIPEJCTAB/SIOT NO CYIUECTBY Pe3ynabTaT crneuuansHoil nubdepen-
HUPOBKY IJIACTHAHON CUCTEMBI PACTEHHs, COBepllalolleldcs Iapamiensno
1 B casidu ¢ obuieit mopdonornueckoht 1uddepeHHPOBKONH HHAUBUAYYMA.
Tak xax ¢akr pasMHOKEHHUS TUTACTHL TNYTeM ACJCHHS XOPONIO WINO-
CTPUPOBAJCY Ha XJOporuacrax, To npexcrasienne lllumiepa cjuena-
noch obulenpunsTHM B nayke. Ho B HenasHee BpeMs, HMEHHO € MO-
MEHTAa OTKPBITHH emie Gosiee MENKHX KIETOYHBIX OPTaHWTOB, HA3BAHHDIX
XOHAPUO30MAMH, BONPOC O CAMOCTOSTENLHOCTH TAACTHI TMOJABEPICs nepe-
uccaenosanmio.  HeoOblualiHas MEJIKOCTh TMACTHI B KJACTKAX 3dMOPHO-
HALHO# TKAHW Yy BRICUIMX pacTeHu#t nobyamwia HEKOTOPHX ABTODOB Bhi-
CKa3ath MBICIb, YTO MJIACTHIB, MOMOOGHO XOHAPHO30MAM, BO3HHUKAIOT M3
npoTorniasMul. -Jlpyrue uccae1oBaTeN M CKIOHSIHCE K MBIC/IM, UTO XOHAPHO-
30MBI M IIACTHABL COCTABASAIOT  OJHY OOIMyl0 Tpyniy  KJETOYHHIX
OpraHuToB, 00JaNAOIIMX OHOAOTHYECKONH CAMOCTOSITENBHOCTLIO; NPHU pa3-
BUTHH pacTeHusi ONHH M3 3THX. OPraHUTOB YBEJIMUMBAIOTCS B pasMepax
W OpeBpamalorcs B IIACTHABI, TOTJAA KK JAPYrie OCTATCI MEAKUMU U
COXPaHsAIT CBONCTBA XOHJPHO3OM.

3areM NOSIBUIMCH HCCAENOBAHUS, KOTOpble HA IMOAXOMAIMX 0Gb-
eKTax gaau OecCiOpHOE HOKA34ATENLCTBO OHOJIOIHYECKOd CaMOCTOATENb-
HoctH miactua. [ OKOHUATENLHOTO — PelieHHs BOIPOCA  OCTACTCH
TONBKO TMPOU3BecTH Gosece OOIMPHBIE CHEUWAIbHbIE HCCAEN0BaHUd alle-
KAeTOK, 4r0o0bl YCTAHOBUTB, B KakKO# (hOpMe IUIACTHAB MEPEAAlOTCs HO-
BOMY TIIOKOJIEHHIO Yy BbICHINX pacrenudt. FHeanss He 3amerurs, uto

3*
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B noab3y npencrasienus lllnMmepa roeopar Takae OubITE MO HACIEA-

CTBEHHOCTH HEKOTODLIX OmpeneleHHsX (HOPM HECTPOAMCTHOCTH; OILITHE

9TH MOKA3AJIH, 4YTO HEKOTOPble HOPMBI NECTPOAUCTHOCTH TIEPEAaoTcs T10
HACJEACTBY TOABKO 4epe3 MaTh, T.-€. 4epes silmexaerky. Taxas nepe-
Aaud BO BCAKOM C/Aydae BIIOJIHE -COIVMIACYETCA ¢ IIPEeACTABJIEHHEM, YTO
MJIACTU/IBL MIEPEXOAAT OT TOKOJMEHHS! K IHMOKOJNEHHIO, KAK CaMOCTOATENbHbIE
O6HONOTHYECKHE €IMHHULIB, CO BCEMH NPUCYLIMMY HM CBOHCTBaMU. )

JanpHelnine aHaTOMHYECKHE MCCIEHOBAHUS MOKa3a/k, uTO JaJeKO
He BCe pacTenus oO6MayaroT TuacTuaamy; OOlIMPHbIE FPYIIBL TAK HA3h-
BAEMbIX HE3CJEHBIX PACTEHHH, MMEHHO OAKTEPHH, MUKCOMMUETH U IPHOHI,
BOBCE HE MMEIT IvacTui. Ho 310 KaK pas Te rpynibl pACTeHHH, KO-
TOpble HEcmocobHb K (GorTocuuTesy. Taxum oGpasoM HATMUHOCTH ILIa-
CTHIHOHA CHCTEMEl M CHOCOGHOCTH K (OTOCHHTE3y MAYT pyKa 06 DYKY;
B TIOJHOM COIVIACHM C IIDEJCTABJIEHHMEM, UTO IWACTHAA €CTh ClenuanbHbIf
opray A (GOTOCHHTETHYECKOH (DYHKUHHY.

OnuT nokasafn, OJIHAKO, YT0 CHOCOOHOCTL K (POTOCHHTE3Y HpH-
Cylia IA/IeKO He BceM IIaCTHAAM, a TOJBKO TeM, KOTOphIE COAEPKAT

. seJieHbIl IMMIMeHT; JIeHKOIUIACTH U XPOMOTUIACTHI COBEDIUEHHO JIMIIEHDI
sTol crocobuoctn. IlpaBua, no uBery He Bceraa MOMXKHO PeHiHTh, €O-
JIEPIKHT JM TulACTHAA 3eNeHb NUrMeHT WM Her. Bo-NepBuX, €CTh
ueJshie TPYIIbi BOAOPOCIEH, ¥V KOTOPBIX NACTHIB BOOGLIE HE 3€JeHOr0
1BETa; TaKoBel Oypsle BOXOPOC/HM, Oarpsiiku M - cuHeseleuble. - bim-
Haliniee MCCNENOBAaHME TIOKA3a10, OAHAKO, YTO Yy BCEX 3THX PpacTeHMH
3€JIeHBIN 1MIMEHT CONEPIKUTCSl, HO NPUCYTCTBHE €ro MacKupyercs Ipy-
UMK ITUFMEHTaMu.

TOYHO TaKiKe ¥ BBICIIMX 3€MEHBIX DACTEHMH BCTPEUAIOTCS TaKue
(OPMBI TWIACTHJL, Y KOTOPBHIX MPUCYTCTBUE 3eJNEHOrO NUTMEHTA MACKH-
pyercst u3OLITKOM JKENTLIX W OPAHMEBBIX NUIrMeHToB. TaKOBLI, HAPUMED,
KEJTHIE YWIACTHABI STHOJUDOBAHHBIX, 1.-€. BHPOCIUHX B OTCYTCTBUU CBeTa
PAacTeHMHA, JEAThIE IIACTHAL HEKOTOPHIX NECTPONUCTHHY (HOPM, & TaAKKe
XPOMOMJIACTH, c(hOpMHPOBABUINECH W3 xnoponacms HO €HIe He BIIONHE
YTPATHBIINE 3€JICHBIH [TUIMEHT.

Hccienosakns, IpOU3BEfEHHLIE C OPraHAMM WM YaCTAMU PACTCHHUH,
COJIEPWKAILUMYE [OA0GHbBIE MAACTHIB, [TOCPEICTBOM OaKTepUanbHOro Me-
S TOJa DHIEeNbMaHHA MIN Ta30METPHUUYCCKMM CIOCOGOM, MPHBOIMIH
K HEOPAaBUALHOMY BBLIBOLY, UTO (OTOCHHTE3 MOMKET OCYLIRCTBIAATHCS
TAKKE IACTUAAMH, HE COJEpXalMMU 3eJEeHOro nurmenta. B nmeifcTBH-
TEIBHOCTH IO HACTOSIHIEI'0 BPEMEHM HEM3BECTHO HH OMHOrO BIIOJHE KXOCTO-
BEPHOTO ¢Jiyyas, Koraa (POTOCHHTE3 MOr Ol GHITh OCYLIECTBIEH MIACTH~

JIAMH, COBEPINEHHO JIMILEHHBIMM 3€JeHOro IHrMEeHTd.

Takum 06pazom, MOPDONOTHUECKMM OPraHoM, CIIENHAIbHO TPUCTIO-
cobneHnpM nag oToCKHHTE3a, SBASeTcs miactuna qu6o B PopMe THIMY-
HOIO 3e/EHOr0 XJ0poryacTa, /1ub0 OKpAllieHHas] WHAYe, HO BCErka CO-
ACPKAUIAS 3CNEHBIA IUIMEHT. ’

XJOpOMIaCcT B TUNMYHON POpPME NPH MUKPOCKOIMYECKOM HCCNENO-
BaHWY [IPEICTABISCTC TEJAOM, MOFPYKEHHBIM B NPOTOINIAZMY  KIETKH H
OKDAUIEHHBIM B ADKWH 3eJeHEH UBeT. Y HHUBIIMX 3ENEHBIX BOAOPOCIEH
dopMa  XI0POTIACTOB OUeHh pasHOOGpPasHd; HO, HAYHMHAS € MXOB U
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KOHYAsT BHICIIAMHM IBCTKOBBIMU DPACTEHUAMMU, q)opMa XJjgoporuiacta CTaHo-

BUTCH TIOCTOSIHHON M B BoiCHIEH CcTerienH 0fHOOGpasHON: NPHHSE QOPMY

IMCKA, XJOPOTNACT KaK Obl CTAHOBHTCH YHMBEPCAJIBHBIM anmapaToM A
dorocunretnieckoil Qynxnuu. Hogo6roe ke ynpouienne Qopumi corep-
Maulell seseHBIH ITMCMEHT MIACTHAB Hab/0naeTcs y OypbX BOJOpoOCet.

Teno xnoporuiacra COCTOMT K3 6eJKOBOM CTPOMBbI, HPONUTAHHOMU

3€JIeHbIM NUTMEHTOM, TIPH Ye€M YK€ IPH HOCTATOYHO CUABHOM yBeande- )

HUHM TIOJ MUKPOCKOIIOM BHJHO, YTO {IWIMEHT KOHUEHTPHPYeTCsl Kak Obl
oTAenbHbpMU Karuisivd.  HexkoTopele rucTo/iorH no3TOMy [0JaraioT, uTo
cTpOMa VMeeT CrTpOeHHe TyOKW, B 1onocTsX KOTOpoll (rpamax) Haxo-
LWTCA TUIMEHT B kuiaKoM Buje. CoOriacHo COBpEMEHHBIM Npencrasie-
HUSAM HEKOTOPHIX YYEHBIX, CTPOMA TIACTHIBI COCTOUT M3 THAPOKONIOHLOB
GeNKOBLIX BEMIECTB, a4 NATMEHT npeacTasied B opMe 3MyJbCOUAL, - B
KOTODOM pPOJIb DACTBOPHTENsSE WIPaeT JeUWTHHOMOL00HOE BelECTBO M3
IPyNIsl TAK HA3LBAEMBIX JHINOHIOB.

Henbzst He 3aMetutrs, BHpoYeM, 4TO (U3HUECKOE CTPOEnue MJld-
CTHUBl M COCTOsIHUE TIMIMEHTA B Hell JlaleKko €nie He BBIACHEHbl ¢ Haj-
JeXAEeHd TONHOTON, a MEXAY TeM 3T0 OBCTOSTEeNLCTBO, KAK YBUIUM
HWKe, uMeer GONBINOE BHAYEHHE JYIs HOHMMAHMSI (DH3HKO- XUMUIECKHX
peaxiwi, pasmsirpuiBalOlMXcs npy dorocuHTesE.

Jlo camoro moOCNemHEro BPEMEHW OCTAETCH HEepelleHHBIM TaKixKe
BecbMa BaWHBIL C TMCTOJOTHYECKOH TOUKH 3peHusi BOTPOC, INpencra-
BRYET JIM IIACTH/A COBEDIIEHHO CaMOCTOATENbHOE, BKIIOUEHHOE B HPOTO-
11a3My TeJo ¢ ¢Boel 0co60oit 060n0UKOH, H/IH, HAIPOTHUB, OHA HABJSETCH
TOABKO YacThio OOlIeil NPOTONNa3Mbl, NpuHsBIIEH cneludrueckoe crpoe-
nue. ITo wabmopenusiv Ce HHaA, XAOPOMIACT CHAPYIKH OKPYHKeH 6e3-
IBeTHOH 060JIOMKOH, TaK HASHIBAEMBIM N EPHCTPOMHEM, KOTOPHIH
NPYHALZEKUT CamMoll WiACTHAE W 00Jajaer CIoCOOHOCTBIO BhINYCKATh
TICeR OO HH. : '

Wkosra Aprypa Metiepa, naoGopor, OTpULAET NPUHALIEK-
HOCTb TIEPHCTPOMHSI CaMOMy XJopomjacty; no MHenwio Medepa,
nepucTpomuil 6€3 BCIKOH 3aMETHOH I'DAHMIGI IEPEXOJUT B MPOTOTIASMY
M SIBJSIETCA €€ YACThIO, OKPYKAIOIEH B BWJAE /IOl OKDPAIlEHHOE Teao
naactuapl.  TlepuctpoMuil NPUHALIEHKUT TOH 4aCTH K/IETOUHOH TAa3Mbl,
koropyio Meitep HaseiBaeT MeraGonuueckoll W KOTOpAst, IPUXOJA
caMa B JIBW)KEHUE, [PHBOJUT B JBINKEHHE [AACTHIbL.

[TpeacraBnedve Meiiepa oOueBMIHO OCHORAHO HA MEICAH O And-
(depeHITUPOBKe I1ACTH/L U3 NPOTOMIA3MB, [PH ueM IUIacTHAa PHCYerTcs
KaK HEKOTOPBIH MACCHBHBLI YYaCTOK MPOTONJA3Mbi, KOTOPHIH B KOHIE
KOHUOB M oThemsiercs oT Hee. [l09TOMY NPHCYTCTBHE IIEPUCTPOMHA HE
obs3aTenbHO Ui IVIACTHAB, M HEKOTOpble MCCie)0BaTeNy, Hampumep
Hlmurn, He Bupesn OecuperHoft obonouxu mmacrua. Cewnw, Ha-
IPOTUB, CYUTAET TVIACTHAY KAK OBl MMKPOCKOTIHUECKH-MAIbiM OpraHM3-
MOM, BEAYILHM CaMOCTOSITENBHYIO KH3HbL BHYTDH KIETKH, H HOTOMY IO-
JaraeT, 4ro o6pasoBaHHUE TIEPUCTPOMMS HBJSETCS €CTECTBEHHBIM TOC/e]-
CTBHEM 5TOH CaMOCTOSTENHHOCTH,

3neck Mbl CHOBAa BCTDEYAEMCSI C TE€M KODPEHHBIM IPOTHROpPEUHEM
BO B3MVISAAX HA TIACTHAY, O KOTOpOM peuh Obiia BHILE,



33 'naBa TPETHS.

Homnmo crmocoGHOCTH K Pa3sMHOXEHWIO MyTeM JeleHHs, XA0po-
TIACTBl OOHAPYKMBAIOT TAKOKE BECHMA XAPAKTEPHbIE TIEPEABMIKEHUA BHYTPH
KIETKH. YUYeHble, OTPUIAIOLIME CHOJOTHYECKYIO CAMOCTOSITENBHOCTD 114~
CTH/BL, CYMTAIOT 3TH NEPENBIKEHUS NACCHBHBIMU; NO MX MHEHHUIO, 1BH-
KETCS NIPOTOMIIA3MA, YBAEKAs CBOMMM TOTOKAMH TAKKE H IUIACTHIbL.
laxoe naccusHoe nepenBIKEHHME XJIOPOMUIACTOB JEHCTBHTENLHO HEPELKO
Habmonaercs M OCOGEHHO XOPOWIO H/UHOCTPUDYETC TEMH CAyuasMH,
korna, xax nanpumep y FElodea, nporomsmasma UPHXOAHT B JIBHKEHHE
NoJ BAUSHHEM NOpaHeHuH.

Ho, mna-psiny ¢ 9TUM NaccUBHLIM ABHIKE-
HUEeM, XJ0POIIACTE 0OHADYMHBAIOT TAKKE BeCbMA
XapaKkrepHble OPMEHTHPOBOUHKIE TEPENBHIKEHUS.
Tak, Hanpumep, HOA BiMAHMEM APKOTO CBETA MJa-

a ' 8 a 8
Puc, 4. IlepemelucHue mIACTHI B KaeTKaX Puc. 5. Iosopauusanue
Funaria hygrometrica: ¢ — upu ontumans- 11aCTHAYATOTO XPOMATO-
HOM OCBELIEHHH; 6 — IIDH OCBEILeHHU Ipsi- Gbopa Mesocarpus: @ —
Meivu ayuamu conpua. (ITo Cenny). [IpH ONTHUMAaNbHOM OCBe-

. UIEHNH; 6 -— OpH OCBe-
IEH1H NPSAMBIMU JYUaMH
. connua. (o Cenny).

CTHABL T[I0BOPAYMBAIOTCA Y3KOH CTOPOHOH AMCKA K NANAIOUIMM Jiy4aM M
TEPENon3aoT Ha GOKOBbIE CTEHKH KJETOK, PACIOJONKEHHDIE MapaliebHO
Hanpasaenuio ayueit csera. HaGmonas a1y kapruny nswxenus, uccieno-
BATE/Ib €CTECTBEHHO NPHUXOAMT K MBICAH, YTO B J4HHOM CAyYae IIACTHALI
ABUHCYTCS aKTMBHO, OTBICKMBAS BalUMTHOE Tojoxenue (puc. 4). CewnH,
HOAPOGHO MCC/ENOBABUIMA NBHMEHUS TNACTHA, YTBEPHAAET, UTO KAMIHIA
XJIOPONNACT COBEPUIAET IEePeABUKEHHS OTAEALHO OT APYIHX, 1O CBOEMY
cobeTeeHHOMY 1yTH. ITo ero MHeHHIO, B OCHOBE IBUKEHUS IEKUT XEMOTAKCH -
4ECKOC PABAPAKEHHE, BLISLIBAEMOE PABIMYHBIMM BELIECTBAMH, 06Pa3yOL{H-
MHCH B DASHBIX HaCTAX KJIETKH NOJ B/IMSIHHEM PA3JIHYHLIX BHENIHMX AreHTOB.

Tax kaK OpHEHTHPOBOUHbiE ABMNEHMUS XAOPOMIACTOE COCTOAT He
TOJIBKO B HEPEMEIIEHUAX MX Tela, KaK '3T0 GblBACT MPH YBJIEUEHHH HX
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TOKaMW NPOTON/IA3MbI, HO TaKKE H B OPHEHTHPOBKE CaMoro Tena; TO

Gojiee BePOATHOM NPEICTABISETCS MBICAL OO AKTHBHOM [ePefBHMEHVH.
Oco6enio HAVIAAHO 5Ta OPMEHTHPOBKA TeNa ILIACTH/Ab OCHAPYKUBAETCS
y muacrun Bogopocau Mesocarpis, AMEIOWIMX BUIL KPYITHOW TIaCTHHKH.
[TracTuHKa 5T BEChbMd TOUHO OPUEHTHUPYETCS NAPaMIeibHO MajaioiliuM
JydaM CBeTa, KOIJIa OH JOCTAaTO4HO cuieH (puc. 5).

[Mocae Toro Kax nepsbie padorst ®amunubua (1867) nu bo-
ponuna (1868--1869) mamu Heocmopumoe 10Ka3aTENbCTBO, 4TO Nna-
CTHALI ONPEfeNeHHBM 00pAa30M OPHEHTHPYIOTCA B K/eTKe B 3aBHCHMOCTH
OT BHELIHUX YCAOBHI M 0COOeHHO OT CBET4, €CTeSTBEHHO OhlI0 MCKAThH
CBY3b MY ABIKEHHAMHU X/IODOrMIacToB H (HOTOCHHTE3OM.

OnbTel TOTHAC JKe HOKA3aAM, YTO IePeMeleHHs XJOPOIUIAcTOB
BHLI3BIBAIOTCS HE TONLKO M3MEHEHHAMY B APKOCTH CBETA, HO TAKKe M3Me-
HeHHSIMU TEMIepaTyphl, COTpAceHUeM W ApyruMu BosaedcrTBuamu. Eciu
neperiofsanue 11actui Ha GOKOBHE CTEHKH KJIETOK B JHCTE [PH OCBe-
IIEHHY €ro IPKUM CBETOM JIerko OODBACHHTL KaK 3aUIMTHOE JBMKEHHE
WM KAK JBIDKEHWE IUIA OTBHICKAHMS ONTHMAaALHO OCBEUIEHHBIX YYACTKOB
IETKH, TO COBEPUIEHHO HEMOHATHBIM NPEACTAB/SUICA TaKOH e Iepexon
Ha GOKOBLIE CTEHKH MNPY TMOBHLIIIEHHH TeMIepaTypnl WK MPH MOMEIECHHH
pacreidsi B TeMHOTY. -

Bosee noapobunie uccsenoBanus CeHHa BLSICHWIH, YTO X1A0PO-
IIacTaM 10 CYMIECTBY CBOHCTBEHHA XeMOTAKCHUECKAs YYBCTBHTEIBHOCTD.
Oupir 10Kasas, uro INPH  OJHOCTODOHHEM NOCTYINIEHUH PABNUYHLIX
BEUIECTB B KJETKY, IACTHIN OGHAPYMMBAIOT TO NOAOMHUTEILHBIH, TO
OTpUlATe/bHBIA XeMOTAKCHC.

[To nammmim Cenna, xaoponacrtsl Mxa Funaria npararipaorcs

CACAYIONIHMH BelecTBamu :

CO, upu KOHUEHTpAUMM HE BbIDE . . . 200/0

' IiQSO4 » » " » o 070050/0

Na, SO, » N, ... 0,266%0

Mgso4 ”» ”» ” » ot 0?450/’0

HNO; " I, . . . 0,025%0
Jleplonésa ” w om .. 0,4%0
Hekcrposa N v ... 0,869
Acnaparng » . ... 0,1%0

OTTanKnuBaHHEe BLI3HIBAETCSH

KNO; + v v v v v oo v o 0,200
NaNO; -« . .« .« o o o oo 0,28
5 1= I X s
TpocreukoBm caxap . . « . . . . . . . . 0,80 .

Yike Gerjoro B3T/Aa Ha NPHBEIEHHBIH CIHCOK BeleCTB JOCTa-
TOUHO, 9TOGBI 1IPUTTH K 3aK/IIOUEHHIO, UYTO B JIAHHOM Clyuae/ nepen
HAMKM THIAYHAS XEeMOTAKCHYECKas YyBCTBUTEILHOCTh, OT3bIBAIOLIAACH HA
caMble PasHOOBpA3HbIC XUMMUYECKHe coejuHenns. Tak Kak OMBITH ¢ Xe-
MOTAKCHCOM y HHSIUMX PacTeHuil 1OKasamM, 4TO MPUTSMHEHHME U OTTal-
KHBAHHE BHI3LIBAIOTCA CAMBIMH Da3HOOODA3HBIMH BECHIECTBAMHU, KaK BCTpeE-
YAIOUMMHCSA, TAK W HE BCTPEYAIOLIMMHCS B NMPUPOAHBIX MECTOOOHTAHMSX
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PACTEHHS, [TOJE3HBIMI, WM BPEIHLIMHE, HAX SAOBUTHIMA, TO OTTANKHBAHHE
miactal Funaria ot cenutpsl, GochopHOH KUCAOTH MM TPOCTHUKOBOIO
caxapa He IpelCcTABAAET HHUYEro HCKAIOYHTEAbHOro. Ilo cymiecTRy bl
He 3HaeM, KaKuMu BEUIECTBAMU BLI3HBAIOTCH NBMAKEHHS NJACTHA BHYTDH
KJIETOK HOPMAJLHOTO DacTeHWs, KOr[a OHO . HOABEPraercs OCEEILEHHIO,
3aTeMHEHMI0 Wi KosebanusM temmeparypel. - Ho ecanm npunars Bo BHH-
MaHHe, 4TO PasHeOOpasHple BHEINHHE BO3ACHCTBHMS MOTYT B KIETKE Bhl-
3BaThb HePABHOMEpHOE paclpefesieHye XeMOTAKCHYECKM AeHCTBYIOIHX
BEIIECTB NO. OAHOMY H TOMY K€ HaupaBJeHHI0, TO H OAHOOOpasue IBH-
JKEHUSl TIACTHI He IpefcTaBiseT dYero-To HcKIouuTenbHoro. K coxa-
JEHHUIO, JBHKEHME IUIACTHI OueHb MaJO elle HM3YYeHO MMEHHO C TOYKH
SPEHHA XEMOTaKCcuca, ¥ IOTOMY BIIOJHE OIPEAENeHHbIX BBIBOJAOB ¢AeNaTh
Henp3d. Mexay TeM, BONPOC STOT Kpafine WHTEPECeH W JJist ysiCHeHWs
HEKOTOPBIX CTOPOH (DOTOCHHTE3A,

s nac BaM(HO BO BCAKOM Clyyae OTMETHTH, YTO YIVIEKHC/bIH
ras OpWTSrHBaeT TaacTHAn. 1lo nausem JluHcGaysapa u AGpa-
Moruya (1909), B OTCYTCTBMM YIAEKUCIOTO rasa XJODOIVIACTHL He
Pearupyiot Ha SpKuli CBET NepEeABIKEHIHeM HA OGOKOBHE CTEHKH.

Takum 06pasoM, BO3MONHO, YTO B MPUPOAHHIX YCHOBUAX B XEMO-
TAKCHUECKHX JBHIKCHUAX IWIACTHA TVIABHYIO POARL KIPAET pacnpejeienue
YIAeKMCIOro rasa B KieTke, BecbMa XapakTepHO BO BCSKOM CAyuae,
UTO CAOKHLIE OPMEHTHPOBOYHBIE JIBIKEHHS CBOMCTBEHHBI TOJLKO Ilia-
CTHIAM, COIEePIKAIHM 3eieHH [HIMEHT M, CIeJORATENLHO, CIOCOGHBIM
K $oTocunTesy.

Tunuynue XpoOMONnJIiacTel U JEHKOHNIACTH He pearupyiT Ha OCBE-

IeHHEe; Te W Hpyrue, OIHAKOG, HEPENKO PYNMHPYIOTCS BOKPYT. AApa,

9r0, IO MHEHHIO (,CHHa, O6yCJIOBJII/IBaeJC$I TaKXXe XeMOTAaKCHMCOM Iojh.

B/MSIHHEM KAKWX-TO HEW3BECTHHIX BEIIECTB, BRIIETAEMBIX A1POM KIETKH.
Qco6eHHO SICHO BBICTYRAET TOTepst CHOCOOHOCTH K CJAOXKHBIM JBH-
HEHUAM TNOL BIMSHHEM CBeTa Yy XJODPOIIAacTOB BMECTEe ¢ noTeped sele-

* HOTO NHUTMEHTA B OCEHHMX JUCTHAX INPH HUX TOKENTEHHHU.

Bo BcakoM cayyae M3 MMEIOUIHXCH IAHHBIX MOXHO cieiaTh OO
BBLIBOM, YTO CIIOCOOHOCTDL NJACTH/I K OPHEHTHDOBKE TIOJ BANSHHEM CBETA,
MIOBUAHMOMY, HaXOIMTCH B Tecnoﬁ CBA3H C MX CHOCOGHOCTBIO K (oTo-
CHHTE3Y.

Yro xacaercs 3eieHOr0 OKrMeHTa, Ha3BaHHoro ewme B 1818 1.
fleavtbe u KasauTy XA0poghuasoM, TO OH Obll NPEIMETOM OUYEHb
MHOUOYHCACHHBIX HCCHefOBAHNA KaK XHMHKOB, TaK M 6oTaHuKOB. Jlxub
B CPABHHTEJLHO HenaHuee Bpemst,. 61arojaps OOIWIMPHBIM HCLAEN0BAHUAM
Hewunkoro, Mapxsnesckoro u BuspwrTerTepa Bmecre ¢ uX
MHOTOUHC/IECHHBIMI  COTPYIHUKAMH, XUMHUUecKasd  IPUPOna xAopodumna B
BHAYMTE/bHON CTENEHH BRIICHUNACK.

ng\VJlHO"Tb 3a1a4d  XUMHMUYECKOrO MCCAeLOBAHHSA | xnopo@nma 3a-

Kil01aetc B TOM, 4TO OH ’{pblSBbIllaHHO JErKQ ToABEPpraeTcd U3MEHEHHUIO | -

non BJAUAHKHEM KHACIOT, wenoYed U OxKUCAUTeNeH,  BCAeICTRHE Yero yxe
npy CaMoM  HM3BJCYEHHH U3 .TKAHWU MOXeT 'HpOI/l30ﬁTH BeChbMa cymie-

CTBEHHOC HBMEHEHHE, KOTOPOE JErKo IPOCMOTPETL. Wzsneuenue - mur-

MEHTA XJIOPOMAACTOB U3 3e1eHOU TKAHU OOLIUHO NPOU3BOAUAOCH DTH-

N
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JIOBLIM CIIMPTOM, —— c10c06, xoTopsilt 66t nasected eme CeneGre. Ilpu
9TOM TOJYYAETCst H3YMPYAHO - 3e/1eHad  BHITAKKA C SPKO - BHIPAXKEHHOH
kpacuofi quoopecuediuedi. Pacrsopenue xnopoduita B caupTy Hadn-
HAeTcsl, KOTAa €ro Kpgnocrsr jnocruraer 500/,; npu Honee caabbix KOH-
LEHTPALMAX CNMPTA PACTBOPEHUs He NMPOHCXOANT. CpaBHUTENBHO JIErko
M3B/EKAETCA MMIMEHT TAKKE METHJAOBLIM CIHPTOM M aleTOHOM, Gouee’
MeJUIeHHO—CePHBIM 2QHPOM. :

Ecnu x pactBopy xnopoduiia B 3ITHIOBOM ChMpTe NPHOABUTH
neTpofeinoro spupa uiud GeH3uNa W TAKOe KOMWYECTBO ROIbI, YTOGH
NOJy4YeHHad XUAKOCTh Pasie’uisach Ha JBa Ciosi, TO, NOCAe BCTPAXH-
BaHMs, BECh WIH IOYTH BECh 3e/EHLIA IHIMEHT MHEPEXOAUT B BEDXHHMH
c/ioh GeHnsuHa wik neTpojeitHoro sdupa, -a HIKHUE CJIOH OKAZBIBAETCH
OKPAalleHHBIM B KeJThIH 1iBeT.

JToT ONBIT, WBBECTHHIK IO HasBaHueMm peakuuw Kpayca u
npuoGpeBuInil PaBo IPAMIAAHCTBR B IMKOMBHEIX JEMOHCTPANHAX, OOHKHO-
BEHHO CAYKHT JOKA3ATENbCTBOM, UTO NHTMEHT 3eeHHX fUIACTHI COCTOHT
H3 CMEeCH JIBYX Da3HO-OKPAlICHHBIX KOMIIOHEHTOB, 3€NEHOTO M WEJTOro.

Pediiivel Kpayca Hepeixo Nons30BaNuch U sl HAYHHBIX HC-
clleoBaHuii, KorjJa XOTeAM DPAasHeNuTh 3€JA€HBIE U IKENThie NHUIMEHTH
Apyr ot apyra.

Keatsrit nurment, OCTAOILHHACH B CHUPTOBOM C/A0€ N0C/E PeaKiHu
Kpayca, Gu HasBaH XxcaHTOQHUIIOM.

HanpHefinine MccneloBauus [OKA3AJIM, OAHAKO, UTO W BEPXHMH
Beusununii ¢off, nonyuaemuit npu peakiuu K payca, saxaoyaer cMech
NBEIMEHTOB  3eMeHOTO M KENTOr0. OITOT BTOPO, HEPacTBOPUMBIH B
CIUPTY, IMENTHI IHATMEHT OKA34/CH - KapOTHH O M, - TOXAECTBEHHBIM
¢ murmentoMm xopueH Mmopxosu. [Ileperle oGcTositennHble XuMHUeCKue
HCC/EIOBAHMS  KAPOTHHA  GBIIH NPOU3BEAEHL (PPARUY3CKAM XHMHKOM
ADpHoO, KOTODBI YCTAHOBHI, YTO KAaDOTHH €CTh YIIEBOLOPOX, XOPOIIO
KpucTanusytowmulics 8 QopMe OpammeBHX TabiuyeK, JErko pacTBo-
puMbllt B GeHsuHe, neTposielnoM sdupe,  cepHoM sdupe, xnopodopme,
HO He pACTBOPHMHIN B 3THIOBOM CIHpTE.

APHO MCCIeNOBal 3eJleHble JHCThi CaMblX DPasHOOGPA3HBIX pa-
CTEHHMA M BO BCEX C/yYasX HE TONbKO OOHADYMWJI NPUCYTCTBHE KAPO-
THHE, HO JQXWe ONPEACAWI €ro KOIUYECTRO.

HanvuHocTh KapoTHHA B 3eieHBIX MJACTUAAX MOXKHO Jerko o6Ha-
PYXUTb, €C1M PACTHPATh B CTYNKEe TOHKO U3PE3AHHBIE JHCTbs B TIETPO-
JiednoM scupe. B nerposedinsiii a¢up npu aTtom, KaKk Mbl yOeausuch
HAa MHOTOYMCNEHHBIX ONBITAX, NEPEXOJHT TOJbKO KapOTHH, M PACTBOP
WMEET YHCTO-XKEITLIH LBET,

Ocragiiyiocst nocie IOJHOrO U3B/AeYeHHs KaPOTHHA 3EMEHYI Maccy
MOXHO 3aTeM 00paGOTATh STH/IOBBIM CIIMPTOM M BOCHPOM3BECTH PEAKLMIO
Kpayca mas oTgenenust kcanroduwuia.

Otnenerne BeAEHBIX H IKEATHIX [IHMEHTOB MOXHO NPOH3BECTH
TaKe no cnocoby Ppemu-TuMupssesa, umenno o06paborko#
CIUPTOBOU ' BLITSIKKM NUIMeHTOB eixkuM Oapurom. Eciu npubasuth
K COMPTOBOH BEITMKKE M3OLITOK HACHIIEHHOTO €1KOro Gaputa, TO TPH-
6musutTebHO- vepes 12— 20 9acoB CTOSHWY BCE THIMEHTHl BHINAJAIOT

s
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B 0CajO0K, KOTOPHI 3areM OTMMALTPOBHIBAETCS H, I110CAE JCFKOIO 10/
cyuinzaHud Ha (uABTPOBAMLHON Oyuare, obpabareigaercs afeonoTHHIM
3TWIOBHIM cuuproM. bapur ofpasyer ¢ XA0poduancM HepacTsOpHMOe
B CITUPTY COCAHHEHHE, BCACACTBAE 4ero npu obpabporTke ocanika Cciiiprom
HOC/AEAHHH HM3BIAEKAET TOMABKO IKeATbIE MarMeHTsl. Ecau  sarem 1pu-
6aBuTh K CIIUPTOBOMY PAaCTBOPY ITHX IUPMEHTOR TeTposeiinoro aguipa
i GeusuHa W BOAGL, KAK 5TO UpaKTUKyeTcs npu peawin Wpayca,
TO JIEMKO OTAC/AMTH KAPOTHH OT KCAUTOMHAAA 1IPU TOMOULH JCHITCALHON
BOpOHKH. . Buimapusas B ° teMHOTe TIpH  oObIKHOBEHHOI  KOMIIAT=
HOH Temneparype OEH3HHHYI0 H CIOUPTOBYID (QPAKIHH, MOKHO HOJNY-
yuTe 004 TIUCMEHTA B MUKDOKPHCTaITHuecko#l dopwme,

Buabmrertep orTAender KeAThie [HIMEHTH JCHCTBHCM CKOTO
Kanus, KOTOPHIA nepesomuT 3eleHble MUIMEHTH B COACOOPIBHMBIEC,
pacTBOPUMEIE B BOJI€ COCIWHEHHUS; HEATHhie ITUIMEHTBl HPH YTOM Hinje-
KAIOTCS CEePHBIM 3(UpPOM, PACTBOPAIOUIAM KCAHTO(QHMT H KAPOTHIL.

Meron nuddepennuanbHoro pPacTBOPEHUS B CHCTEME JBYX Hecme-
muBaoumxcs pacrsopureneil 6eut peegen CTokcom 1 CopOn.

TMoapsysch  cUCTeMOH, COCTOSNIEH W3 CIMpTa,  cepoyracpoja
u Bogs, Crokc w CopOmn HAWAK, UTO # 3eJACHLH KOMIOUCHT
xnopoduaia He OMHOPOACH, & COCTOMT W3 JIBYX HHIMEITOR, XOTSL M 3¢-
JIEHOr0, HO Pas3HeIX OTTEHKOB 1perd. OTKPHITHE 370, HONTBCPINLCHITOER
CIIEKTPOCKOMMHYECKHUMA MCCACIOBAHNAMM, OJHAKO, OCTAJNOCH HC3AMC TCITHLIM,
Toapko B 1900 r., mOAB3YHCH aACOPHIMOHHEIM MerosoM, llper
C JOCTATOUHOH HAITAXHOCTLIO JAOKA3ad, 4UTO 3eAeHhl KOMUOUCHT CO-
CTOUT M3 JBYX IMUIMEHTOB, HA3BaHHHIX Xiopoduanuuami. Oy iz HUX
CHHE-3@/1CHOTO, & JPYTrOof KeNTOBATO-3€/EHOI0 LBeTA,

Taxum o6pasom Kk TOMy BpeMeHH, Korga Buanuirericp npu-
CTYMHA K CHCTEMATHYECKOMY XHMHUECKOMY MCCACHOBANMIO HHIMCITOB
XJIOPOTIIACTOR, y¥e ObLIO ¢ JOCTATOYHOH ONpeieeHiiocTLIo IEICIelo,
4TO IMUTMEHTHASI CHCTEMAa MX OYeHb CJOXHA M 4TO B COCTAR €C RBXOJIT
No KpaiiHe# Mepe ueThHpe NUIMEHTA: [BA 3CHCHLIX H JBA KCHTHX.

Hccaenys a2Tu weThipe nurmenta, BuanuiterTep upsiiesn
K 3aKJOYEHHIO, 4To 006a 3eJeHRix Hpcicrapaor coboi  apupo-o-
NOOHbIe MarHMiiOpraHudecKde COCAMHENHs, KOTOPLIM MOXHO 11PHJLATH
caenyioune GpopMyns : '

1) cune-senennit xa0poduir a

[Csy Hay Ny Mgl (NH — CO) (COOCH,) (COOCyy Hey);

2) wenro-3eneHul xiopogumn b

[C;;g Hgg Oz N4 Mg] (COOC]‘{g) (COOCZ()IL{ y‘g).

O06a nurMesTa B YHCTOM BUAE MHKPOKPHCTALINUHEL

Kak supHo u3 ¢opumysn, y 000MX MHIMEHTOB HMMEETCSl O JBE
KHCOTHRX TPYIBL, M3 KOTOPHIX KAPOOKCHA ONHOH CBABAH. C METHIb-
Ho#l rpynnoft, a xapBoxcua BTOPOH — ¢ OCTatKkOM 0cOBOro CNHpTa, Ha-
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sgannoro guronom (Cyfld,yO). Dror ciupr upH  OBMLLIMBAHUH
NUCMEUTOB T0Aydaetcs B Komudecrse 339/,

Marnu#t, no wmdeuuo BuiabmwitTerTtepa, CBI3AH C aTOMaMKu
430Ta; OH JIEFKO OTLHENJsiercss Npu AeliCTBUM KUCIOT.

CucreMaTryeckoe MCCIeJ0BaHHE KHCAOTHBIX 1 LIEJOUYHBIX IPOUBOJL-
HBIX 000MX . XA0POQHAIOB Jal0 BO3MOXHOCTE Buapmterrepy
B 3HAYMTESLHOH CTeMeHU BLIMCHHTL HEKOTOPBIE OCHOBHBIE CTOPOHbBL
CTPYKTYPH MOJEKY/Abl y OOOHX MMUCMEHTOB M MOJY4HThL DPsill XOPOLIO
KPUCTAIN3YIOMIUXCs JepuBaroB. [lpu 3TOM 0OKA43a10¢h, YTO KMCHOTHBbIE
JIepUBaTel  OOHADYKABAOT CXOACTBO C JIEPHBATAMU TeMHHA KPOBH.
Tak, Hanpumep, uanonop GUPHH OKazalcas UPe3BNYANHO GAUKUM
K reMaTonopdupHHy ; H3 O0OUX IIOJNYYaeTcsl GAMH H TOT XKe IeMONUPpOI.
PaGoravu Buabwrterrepa Osuid, TakaM 06Pa3soM, IOITREPHACHLI
BoiBoanl Henuxkoro u 3anecckoro, Illénkau Mapxiaes-
CKOTO, UTO PAacTHTebHBIH XNOPOMHAT M  KHUBOTHBIH TIeMOrI00HH
XMMHYECKH HMEIOT CXOAHYIO CTPYKTYPY.

Bo Bcgkom ciyuae oTkpeiTHe BHJAbBIMTETTEPOM B UaCTHLE
xnopoduana MarHusi ObIO, €C/KH He BIIOJHE HOBLIM, TO BO BCIKOM Cly4ae
Kpaiine BaXHBIM (PAKTOM, TaK KaK paHbiue IPeanoJaraioch, UTo Xiaopo-
GWUL COmEPKUT KeNes0.

McecnepoBanue 10BOALHO OOJALUIOTO. YHCAA DACTEHHH H3  CAMBIX
PA3MHUYHBIX CHCTEMATHYECKMX [PYNI [1OKAa3a/10, YTO 3€1eHbIe NJIACTHRbI
y BCEX pacTeHHil 3aKAI0Yai0T Te KEe . [HUIMEHTHl, XA0pOoPuisl ¢ u b,
MpY YeM JdKe KOJMYECTBEHHOE COOTHOINEHHE MX OCTAeTCs B 3HAYM-
TEAbHOH CTEreHH NOCTOSHHBIM, HMEHHO HA TPHM MOJEKYJIBl XA0POPUINA
UPHUXOINTCS OJHA MOJeKy/aa xjiopodwuiia b.

Tonbko y Oypsix BOmOpOC/AEH 3eNeHbIH NUFMEHT COCTOMT IQYTH
HCK/MIOUHTENBHO M3 OJHOTO X/I0pO(MIa ¢ ¢ OYeHb HEOOMbIIOH TNpu-
Mechl0 xJ0podumna b. : :

BuabuiterTep BHACHHN Takike, uTo OTKpuWTHH bBopo-
fuHbpiM B 1881 r. u Gomee moxpobHO muccaenosaHHHE MowuTe-
Bepie KPHCTATAYECKUA XJA0pOdM/T TNPEACTaBAseT NPOAYKT 3aMe-
uleHus urona srunpHoit rpynmoil. - Ilonobuelt e Kpuctannuyeckui
NPOAYKT MoJjydyaercs 3aMenieHuem Gurona MeTuibHOH rpynnod. 31w
KPHCTAAIMYECKHE JIePUBATH OBUIM HA3BAHBI 3 THJ- U METHUJ-XA0P O-
bunaMILaMH, IPH UeM OKA3ajloch, YTO 06pasoBaHUe HX COBEpILAETCS
NPH  HENGCPEACTBEHHOM  y4YacTHH OCOOOI0  3H3UMA — XJIODP O P M -
Ja3bl, BCTpeYalouielicss /MMIIb Y HEKOTODHIX, OuYeHb HEMHOTHX BHJOB
pacrenui.

Yro kacaeTcd KeATHIX IIMIMEHTOB, TO KAPOTHHY BuabmrerTtep
naer dopmyay €y Hsg, HECKONBKO M3MEHEHHYK) TNO CPaBHEHHIO ¢ (op-
Myaoit Apuo, a kcantodumny—popuyay Cy Hyg Oo; Takum oGpasom,
Kcaurouan asasgercs kak Obl okucaoM ‘kapotHHa.  O6a nurmenra
MHTEHCHBHO MOTJIOINAIOT KHCAODPO.

Hakounen, y 6ypoix Bogopocaeli oGHapyimeH o0coObIi OpaHeBbii
MHrMeHT Gy KOKCcaHTHH, JIsS KoToporo BujabwmTerTrep mnpeasa-
raer dopmyny Oy Hyg Og.
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OTHMH JIAHHBIMM B CYUIHOCTH M OFPAHHUMBAIOTCH  PE3YABTATHI
YUCTO - XUMHUECKOr0  MCCACNOBAHMY  TNHIMEGHTHONH  CHCTEMBbl  3EJEHBIX
MmIacTHA M 1nactuy Sypuix BOJAOPOCHEH.

KonunuecTseHHO B HOPMAABHBIX MAACTHIAX TIPeOBIanAIOT 3eNeHbie
MTAFMEHTBI; B CpenHeM, IO JaHHIM BuabimirerTtepa, oOTHOUIEHHE
KO/MYECTBA 3e/MeHbIX THIMEHTOB K KEITHIM paBHO 3:1, a KosuuyecTRO
KapOTHHA K TAKOBOMY KcaHnToguuia pasHo 0,6: 1.

bBnarogaps pa6oram BusarwTerrepa ¥ ero  cOTpyJHHKOB,
XUMESE XJOpOGHA/IAa cAenana OrpPOMHBIA Inar Brepen; TeMm ile MeHee
OCTAETCS ele UL Pl BONPOCOB, KACAOWMUXCH KOHCTUTYLMK [THIMEHTOB,
KOTOpnie TPeGyioT aansvHelfiliero paccienosanns. Kpome 1oro, y Hac
M 0 CUX [IOp elie HeT TOYHOTO JIOKA3ATEeALCTBA, UTO (Ipenapats
XJA0POPUMIOB @ U b HeHRCTBUTEABHO TOMWIECTBEHHBl ¢ 3EACHBIMH 1THIMEH~
TaMHM, HAXOAAUIHUMHMCA B MMBHIX IacTuaax. JlelCTBUTENBHO, CAUHCTBEH-
HOIMl KauyecTBEHHOH peakuuel Ha HeusMeHeHHBbH xaopodwuin snisiercd
BpeMeHHOe I00ypeHue [IPH JEHCIBMH €AKOIO Kadus; peakuuio 9Ty
npentoxua Moaum, v Bunsmrerrep Haswsaer ee Gypoll (asoit
Moauma. Cymuocts 9ToH . peakivu, OJHAKO, lie BhsiCHEHa, W B 4 /1 b
WTETTEeP, PYKOROACTBYICh JiMIUL M3MEHEHMEM I[BeTd, CTPOMT Npei-
MOJIOKEHHE, YTO OHA COCTOHT B PaspeiBe HMEKWEerocs 1B  "acTHue
XJI0pouANa NAKTAMHOT'O KOJBIA M OOPAZOBAHMM Ha €r0 MEeCrce 110BOro
cxopuoro.  HuxarMa 0GBEKTHBHLIME  JGHEBIMU  (PEALOMONCIHE 3710,
OJIHAKO, He nojreepxadercs. Mano Toro, no aamusiM BuuasmreT-
Tepa nopobHyw ke Oypyio $asy npu  peicteug iledodci  alwor
TAKXKE JIMUICHHbIC MarHHst JlepuBathl  XA0podwiia — (peodpuTHHb U
dheodopbusns.

Mexay TeM, HAM YIANOCH [HOKA3aTh, YTO BPEMCHIOC NHOBYPEHHE
3€MICHBIX ITHICMEHTOB MOXHO IOJYy4uThb 6e3 ejkoro kann. [oan pactu-
paTh CBeXHEe JAMCTBS B CTYNKE C HEOONLHIMM KOJHUCCTROM MCTHIOBOIO
CIIHpTAa WJIM  aLIETOHA, TO Macca npuobperact Gypoiil 1BCT, KOTOPHLA
JErKO TMepexXoauT B  M3YMPYAHO-zeseHnLlfi  1ipu HoBOM npubaBIeHUH
cnupra WiaM aneroHa. Ecawm cHosa upuGasuri, BOAL, TO. HACTYNAeT
onarb nmobypeHne, KOTOpPOe CMeHsercy sipkoil sejsenoli oxpalkoll npu
HOBOM TnipubasieHnu cnupra. [Iponssenenubie HamMM OINBITH SICHO I10-
Kazaiu, 410 no6ypeHHe 3eJMCHBIX [IMIMCHTOB JIEFKO TIOAYYaercs OT
OLHOH BOJBI: BRITAKKA METHIOBBIM CHHPTOM WM  alletOHOM Oypeer
npu pazbaBreHUH BOJIOH M CHOBA 3€/IEHEET IIPH YBEJMUYEHUH KOJUUYECTRA
cnupTa mim auetoHa. TakuMm o6pasom, BpeMeHHOe HOOYypeHue NMUrMeHTa
MOMET OBITh BRI3BAHO 0€3 BCIKOLO YYacTHs INEJAOUH, H €CNH OHO
NPENCTaBAseT ONpeNe/eHHYIO UePerpynmupoBKY aToOMOB, 10 €ro caeayer
U3yuHTh, TeM OoJ/ee, UTO, BAHPHMED, NPH AEHCTEMM €1KOr0 Gapura
nocieaywouee 3a 6ypoii ¢hasoil roseneHenHe HACTYAET OYEHL MEJJIEHHO,
1 6ypoe NpoH3BOAHOE, ObITh MOXKET, MOXHO HOABEPTHYTL HCCAEI0BAHUIO,

Heo6xoauM0oCcTb TOUHOH KAYECTBEHHON peaKiHH ia HEH3MeHeHHUbIH
X0pOpuAT 0COOEHHO crenanoch OULyTUMON nociae TOro, Kak B uJb-
WTETTEP [NOKA3aI, 4YT0 HH 3ISTHAOBHLIH, HHU METHJOBRIL CHUPTHL He
MOTYT CYHTATHCH -HEHTPaJbHBIMUA pacTBODHTEaaMH. IlpaBaa, 1o HaHHbIM
Toro e Buapmrerrepa oba 3TH crnupra BCTYNAIOT B COEAMHEHHE
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¢ XA0pOMION JIHILL B TIPUCYTCTBHH XJA0POMUINA3LI, KOTOpas BCrpe-
yaeTcs JuWL Y HeMmHOrHx pacreunit. Ho ¢ (usnosornueckoit TOUkH
3PEHHs TaKoe (pejcTaBleHHe COBEPIUEHHO HENPHEeMJMMO, TAK Kak pe-
WIMTEAbHO HeT HMKAKHX OCHOBAHMH JONYCTMTH CYUIECTBOBaHHE Clie-
[UAJILHOIO 3H3UMA, OOCHYKUBAIOLUIEr0 PeaklUHIO, KOTOPas HOPMaTbHBIM
obpasom B pacrennn He npoucxoant. Ecum xaopodusiasa nedcrsa-
TEMLHO y4acTByeT B XHMHYECKOM IIPEBDALIEHMH 3€JI€HBIX IIMIMEHTOR
B WHBOH TKAHW, TO HAXOMEHMe ee JIO/MKHO COCTaBIaAThL obliee Tmpa-
BUJIO, 4 HE HCK/IIOYEHHE.

Cienaunpie HaM4¥ B HEeJaBHEC RPEMsSt ONbITHI MOKA3a/W, 4TO 3e-
JEHBIE IHIMEHTH MOTYT OLITL OCDMIEHB B KPHCTALIHYeckoit dopme
M3 KPENKHX BLITSIKEK METHJIOBLIM M STH/AOBBLIM  CIIMPTOM, €C/IH 3TH
BHITMKKH pasbaButh BOAOH W OCTaBUTL CTOATh B Tedewue cyrTok. [lo-
Jydaemble TIPH  9TOM  KPUCTAMIBL MMEWT BHA ADPY3 BOCKooOpasno#
KOHCHCTEHIIMH; B TNOASPU3OBAHHOM CBETE OHM  CBETITCS. HU3YMPYAHLIM
¢BeTOM. Besmuuna xpuCTAIIOB M [IOJHOTA OCAXKIEHHS 3aBUCUT Of
KOHUEHTPAIMH  CIMpTa: npu  Konueurpanusx swuiie 809/0 nosayuaercs
HENOJTHOE OCNJICHHE, IPH KOHICHTPpaImsX Hibke 600/0 BMeCTO KpHCTamion
ocauAaTea Kamwy B PopMe KONIOUAHOIO PacTBOPA.

He Bxoast B OGosee n1oapoGHoe H3MI0KEHHE De3yabTaTOB HAWEH
paboTel, 3aMETHM TOJBKO, YTO METH/IOBHIH ¥ STUNOBLIA CHHPT, ITOBMIM-
MOMY, BCTYIAOT B COCIMHEHHE ¢ HEH3MEeHEeHHBIMU TMIMEHTAMH IJ14CTHIbE
W JalT psr pasyiidHuibiX NPOAYKTOB B 34BHUCHMOCTH OT INPHCYTCTBUA
00JLUIEr0 WM MEHbINErO KOMHUECTBA BOJIBL. DBecbMa BO3MOXHO, 4TO
B 9THX Peaknusix npuHaMaer yuacrie u xaopoduiiasa; B IOAB3Y TOrO
OpejIooKeHust ToBoputT ToT akr, uyTo HAWICHHLIE HAMH KPHCTANIbl
U3 TIPOKUISUCHHBIX JIHCTHEB HE HOJNYUAIOTCS.

Vcrunnas potb  XJA0POMMINA3sl 110Ka  COBEPINEHHO HEW3BECTHA;
HO 3d4TO ¢ 6OJBINON BEPOATHOCTHIO MOXKHO CKasath, 4YTO B MOMEHT
pacrBopenust x71opoduasa B Ha3BAHHBIX BRILE CIHMPTAX, IHIUM  ITOT
NPUHHMAEET yuacTHe B XMMHUCCKOM H3MEHEHHWH TIMCMEHTOB, B pe3yiib-
Tare KOTOPOrO FOAYYAeTCsl, KAK 910 OOBIKHOBEHHO M OLIBAET WPH
SHBHWATHYECKUX PEAKUMSIX, CEPHS DPA3JIHUHLIX [POAYKTOB, a8 B HX YMCIC
TAKMKE KPHCTAIAMUECKHE METHI- H HTHI-XJIOPOQHIIHILL. ’

310 npencrasienue corjacyercs H ¢ AaHHmpMp Buuanumrer-
Tepa, KOTODHH Raules, UTo JydliuM pPACTBOPHTENEM JUIsi 3CIEHBIX
IUIMEHTOR SBAAETCH AUETOH, BBITSIKKH — KOTODHIM JAI0T HauOoJsbiune
BRIXOALI “HCTOTO XAOPOMMIIIA; B CIOHPTOBBHIX BHITHNKAX  XJIOPODUMI
jl0iBepraerTcas 0cobOMY H3MEHEHMIO, HazBanHOMY annomepusauwmed. Ho
OTCYTCTBUE | TOUHON KAYECTBEHHOH peaxkuMd HE 1aeT BO3MOXKHOCTH
OMpPeLE/EHHO YTBEPRAATH, Y10 M ALETOHOBHIE BBHITSKKM JIEHCTBUTE/BHO
JIAI0T TIMTMEHTHl B COBEPUIEHHO HEH3MEHEHHOM BHJE.

B KoHile KOHIIOB, €QUHCTBEHHBIM KDPHTEPHEM, KOTODHLIM MOXHO
T10/ib30BATRLCS VIS OlIPEIeen s TOXKACCTREHHOCTH U3BJIEKAEMBX NUIMEHTOB
C NNIMEHTAMH KUBBIX INIACTHI, OCTAlOTCA HMX OITHYECKHE CBOUCTRA,
HMEHHO CHEKTPH TTOMNIOUIEHHSL.

Mgyuenune crexrpa I1OTIOINEHUSt XAOPOGHIIA  HAUANOCH OYeHb
N4BHO, HO B HAUA/E OHO ObUIO HANPABJACHO TIABHLIM 00PAZOM B CTOpoHY
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KadecTenHof (u3udecKol xapaxrepuctuin nurmenra. llpewinie neejes
JOBAaTeqH MaA0 OODANIATH BHUMAHHT HA HeOOMbIIME OTIMUHI B CHUKIPAX
AOLVIOWEeHHsI, He Mnpuaisas HM HHKAKOI'O CYyUIECTBEHHOIO BITHUINITIE N
Yake HABHO OulI0 3aMEdEHO TAKKE, UTO CHEKTP MONIOUICHIBI JKI0I0
AMCTA OTAXYACTCH OT CAEKTPA CHWPTOBOW Buitskku xiopodumu. Tk
K4K rA4BHOE OTAHUME BHIPAMKAETCA B TOM, 4TO TNOJIOCHL NOrianieis
CITUPTOBON BLITSKKH CABHHYTHE K (DHOJETOBOMY KOHHY CIEKTPd, 10 10T
CABUT OOBACHSIM MEHbIDEH WOTHOCTBIO pacTsoputTedd. IIpennonaariim,
470 B INTACTHAAX X/JAODPOMPHAA PACTBOPEH B KHAKOCTH  BHANICALHO
6onee 1ioTHOH, dem crupr. OaHako, HE YAAAOCh HAUTH NHKAKOTQ
pacTBOPUTENH, B KOTOPOM X10PO(MAT Aasaj, Obl COEKTP, TOHCC L=
HBIf CO CIIEKTPOM KHBOTO JIMCTA.

3areM ObLIO BLICKA3aHO MPEANOJONKEHUE, UTO MHTMEHTIH HINCTHILH
YAEPKUBAIOTCH B CTPOME acopnuued; 39TO NPEACTaBACHHC OcobOHCHIT0
3AIMIIAN0CHE LB eTOoM, KOTOPBIA MuITatcs OOOCHOBATL €ro Kcie)-
MEHTaJBLHO DIyTeM MWCKYCCTBEHHOTO aAcOPOMPOBAHMS M3BJACICHITIN  Hi
WHUBOH TKAHM NHUIMEHTOR. :

lpeacrasienye 370, OJHAKO, HE HAUUIO DACUPOCTPANvING, TaK
KaK afcopnumeil Bce e Heab3s OOBLACHUTL TEX Pasanmuuil B CHeKkrux,
KOTOPhIC Ha6ﬂ}0ﬂ8}0TC$l MEXAYy MKHUBLIM JMCTOM ¥ BBHITDKKAMIE XA0PO-
duana. _

HakowHer, B cpapHuTEAbHO Helassee Bpems cHawaa e p-
auuxa (1912), a sarem Msanosckuit (1913) spctymnn ¢ 1inio-
Te30f 0 KOANOWAHOM COCTOSHMY Xiopoduana B maactuuax.  Ocuo-
paHveM K 3TOH THNoTeae [MOCAYKHAO HA0MOJAeHHe, 4To ol
KOMIOWAATLHEI  pacTBOp xa0poduaia OCHAPYIKUBAET CHCKTP  HOIH0-
ILEHHS ; BECHMA CXOJHBI €O CrIeKTPOM HKUBOTO JUCTA, OCOGEHHO 1B WpicHoH
yacth, BuAbmTETTEp MPUMKHYA K 3TOMY BO33PEHUIO, allipanch
Ha CHEKTPOCKOMHYECKHe HaBMOLCHUS KOMIOHIAIbHLIX DPaCTROPON, HO-
JYUEHHBIX COOTBETCTBYIOMEH 00pabOTKON YHCTLIX [Ipenaparon xaopo-
dumia @ u b, a Takke Ha OTHOWIEHHE KOMIOUIHOTO XAopodmiia
K PACTBOPHUTCISIM. - ;

Ilesio B TOM, uTO PaCTBOPHMOCTL XJIOPOMW/IIA KHBbIX IACTHIL
M3MEHSIETCA 110 OTHOLUEHMI0 K OLHOMY M TOMY K€ PacTBOPHTCIIO 1B 34~
BUCHMOCTH OT COCTOSHHS TKAHHM JncTa, Tak, HanpuMep, abcomoTintl »yrio-
BoIl CTUPT, aueroH M 3hUD HE HIBJACKAIT WA TOUTH HC HBBICKAIOT
XA0pOdWITA U3 BHICYHIEHHHIX A0 0Ge3soXenns auctber. Ho ccnn npu-
6aBUTH BOALL WM IIPOCTO YBJAKHHTH IOPOLIOK, NPUTOTORICINILIH H3
BLICYIIEHHBIX JIHCTHEB, TO H3BJACUEHWE COBEPINACTCS BechbMa ycneuo.
[lostomy Buapurrertep v PeKOMEHAYET JUII HM3BJICHEHHA HHIMEHTOB

M3 CYXUX JHUCThES He Oe3BOAHLI aLETOH, a aueToH, pasbariciimi BO-

no# (Boast 1o 209/0). Tlo muennmio BudapmirTerTepa, 370 sHICHUE
06 BICHIETCT TAKHM 00PasoM: KOWTOHAHBIH XJT0podM/MI He PacrBopsercs
B yKA3auHBIX Bblule PACTBOPHTENIX; ewv NPUGABUTL BOMILI, TO HAXOMHB:
mHecd B KJICTOUHOM COKE MUHEPAJIbHbIE COMM PACTBOPSUOTCH M OCAXAAIOT
XA0POPUIT U3 KOANOHIHONO PACTBOPA, HOCIE 4Eero yIe U [POUCXOAMT
pacTBOpeHHe B alleToHe, crupre win sdupe. JlokasarespcTBOM MOKET
CAYMHUTE CAEAYIOUMH  ONLIT: €CIM K HCKYCCIBEHHO [IPUrOTOBJICHHOMY

[IJIACTHH.A, KAK CTEILMAJNBHBIH ATINAPAT JLJISE OTOCHHTESA.

KOJIOUAHOMY pactsopy xnopoduiia ¢ npubasuth 3dupa uin GeH3osa,
TO MUCMEHT HE NEPeXOAMT B 3TH PAacTBOPUTENH; 4TOOGH HACTYMIIO pa-
CTBOpEHHE, HEOOXOIHMO [PHOABHTE KAKOH-HUOGYAb  COMH, HAIpUMED,
XAOPHCTOIO Kanbiius, ‘

Kax . nm kamercs yOenuTesabHniM 3TOT ONHIT, OH BCE e He pas-
pewiaer ienoro psajga npoTtasopednit. Bo-nepBux, aGCoMOTHHIA MeTH-
JIOBBIK  CIUPT BIOJAHE XOPOIO H3BJICKAET Xi0podHII U3 BHICY!IEHHBIX
AnCTHLER, W npudBieHye BOABL B JIAHHOM CIyude TOJLKO yMEHbLIIAET
CKOpOCTHL  pacTopenus. Kpome Toro, Ge3BOAHBLIA STUIOBMLIA  CHBPT,
aneron v 3Qup OTIHUHG HUBBICKAT XAOPOQHIT ¥ B3 BHCYHIEHHBHIX
JUCTHER, €CAW OHM OBIM Tiepej BLICYLIMBAHHEM LPEABAPHTEIHLHO 3d-
MOPOWEHBI,

Takum o6pasom, MpsAMOE BEICYUIMBAHUE KAK OBl He HAPYLIAET KOJI-
JIOMAAJABHOrO COCTOSHMUSA XA0POUAA, TOMA KAK 3aMOPAKNBAHUE, KOTOPOE
B TKaHM JAKCTA TAKKE CONPOBONAAETCST 00e3BOXMBAHUEM TIPOTOINIA3MBI,
3TO COCTOANHE HApyuIaerT.

Henn3s we sameruts, OXHAKG, 4TO BUAbLHITETTED B CBOEM
CBOJHOM COYMHEHUM MO XJI0POuliy CO3HATENLHO W30EraeT OCTAHABIH-
BAThCA HA OOCYKACHHU COCTOSIHUS XAOPOMUIAA B HHBBIX ILIACTHIAX,
HECMOTPST HA OrPOMHYIX) BAXHOCTGL BBIACHEHUS 2TOTO BOMpOCA JUis [OHU-
MaHus CJIOKHBIX Opoueccos GOTOCHHTESA.

Kak yxe 3amedeHo Bblllie, HCKYCCTBEHHO [PUTOTOBICHHBIE KOJ-
JOHAHBIE PACTBOPH XJAOPOPHIIA NeHCTBUTEILHO OOHAPYXKHBAKOT CXOJ-
CTBO B CHEKTPAX IOTACILEHVR C MKUBLIMU JIMCTHIMHU.

CX0ucTBO 3T0, OJIHAKO, BHIDAKAETCS IIABHLIM OGPA30M B TOM, YT0
N00CH  HOTJIOUIEHHST TIEPeJBUIaOTCS K KPACHOMY KOHILY CMNeKkTpa; B
Pa3BUTHH e OTHENBHLIX [I0J0C BCe Me HAGMONACTCS ONpejeeHHoe
OT/INYHE,

Kpome Toro, Hoseitwne uceaenosanus Ilrtepua (1921) noxa-
3a/1M, 4TO BOJHBIH KOMIOWAANLHBIE PacTBOD XJIOPOQUIIA COBEPINEHHO
JWIEN JAXKe CReA0B KpacHOH (uioopeclieniun, MexIy TeM KaK NHTMEHTHI
B JKMBBIX ILIACTHIAX OOHAapymHBAIOT XOTsi W caabyio, HO BCE e XOPOLIO
Habmonaemyo duoopecienuuio.  Hecnenopanna Ulltepua B 3TOM
NOC/AeAHEM IIyHKTE BIIOJHE TOATBEPAMIU MOKA3dHHMA NPEKHUX dABTOPOB.

Takum  06pa3oM, MB MOKEM BIOJHE ONPENENEHHO CKA3ATh, HTO
XNOPOPUIT WUBLIX [VIACTHI HE HAXONUTCY B HUX B BHJE NIPOCTOrO BOJ-
HOFO KOJMIOMIHOIO pPAacTBOpA.

Yro B AefcTBUTENBLHOCTH CBA3b MEMIAy IMIMEHTAMH M Oeaxamu
XJIOPOMJIACTa rOpd3Ao CIOKiee, HeM OOBIYHO [PeCTaBIsIoT CTOPOHHHKH
MONEKY/ISIPHOTO W KOJUIOWIAJBHOTO PACTBOPA, HA 39TO YKA3BIBAIOT AaHHbE
CIEKTPOCKOINHYECKOIr0 H3Y4enusd XKHBHX JsucibeB. (OCHOBBIBAsCH Ha pe-
3yJIbTaTaX, NONYYEHHBLIX BuAbiureTTep oM, MOKHO Obuio Gbl NMPHUTTH
K BbIBOAY, 4TO 0PYU OJHOOOPAZHH KAYECTBEHHOI'O H KOJHYECTBEHHOrO
cocTaBa MMIMEHTHON CHCTEMBI  XJIOPONJAACTOB, CHEKTPHl TOIVIOLLEHHUH
XKHUBBIX JHCTLEB Yy PasHelX BHAOB PACTeHUil MOMKHBI OBITL OJIMHAKOBHI
UMW TOYTH OAMHAKOBH. B aelcTBUTENLHOCTH, KaK MOKA3a10 TPOH3BE-
Ji_lHOe HAMH gecaeposanie 50 BUAOB pacTeHuil, CHEKTPLl IOIVIOUICNHS
Y PASHBIX BHAOB OTAHYAIOTCH BECbMA CYIECTBEHHO KaK MO IOJ0XEHHIO



48 - [HABA TPETSHY.

[0JIOC W MX OTHOCHTE/NLHOMY PasBuTHIO, Tak ¥ no ux yucay. . Jlocra-
TOYHO YKa3ath, HANDHUMED, UTO ITOJOKEHUE EPBON [1010CH MOXKET BADLH-
posath o1 A 700-— 680 no A 680 -— 655 wau pawme 10 » 675 — 655
(puc. .6).

‘ Crenantbie -HAMH OFBITHI [10KA3a/W fajee, UTO COBEPINEHHO TOWje-
CTBEHHBIA CIIEKTP IIOIVIOINEHHS] BBITSXKKH ITHTMEHTOB €O CIIEKTPOM IO-
FJIOIIEHHS KMBOIO JIMCTA TOTO € BHIA PACTEHHA MOXKHO HNOJYUHTH JHIb
HpHU U3BJEUEHUN NUIMEHTOB BOJOH. Kak u3BectHO, Mpu HEHCTBUH BOJbI
X/0POMIACTEl PaspyHIatoOTCs, PACIIBIBAACh HA MEJKHE  3EDHBILIKH.

Iro HauBosiee vacTeifl cayuail; HO HEPEIKO XJIOPOIACTH COXpa-
HSIOTCS UENbHBIMHM, O KpaiHed Mepe B TeuYeHHE HEKOTODOTO BpeMEHHU.
Ham ynasnocs, onnako, HalTH Takue pacTeHus, XJIOPOIIACTH KOTOPHIX
pa3byxalorT B BOAC U OOHAPYKUBAIOT BCe INPU3HAKH pacTBopenus. Hau-
fonee THAMYHOM B 2TOM OTHOWIeHuH okxasanace Aspidistra elatior, uz
JUCTHEB KOTOPOH MOMXHO ROJOH H3BJE€Yb BECh NUTMEHT HyTEM NPOCTOro
pactupanus B crynke. IlonyyeHHyio TakuM TYTeM BBITSDKKY MBI (uib-
TPYEM CHAYa A uepes MOJOTHSHBI, 3aTeM uepe3 OYMAXHBIA, U, Ha-
KoHell, yepe3 acOecTOBBIfi pUABTD MOJ AaBAeHHeM. B pesyasrate mo-
JyYaeTcsl THIMYHEIH KOMIOUAANBHBIA GenKoBsIH PacTBOD TPaBsHO-3eIe-
HOFO LIBT3, KOTOPLIH M OOHADYMUBAET NPH CIEKTPOCKOMUUECKOM MCC/ie-
JOBAHHHU CNEKTD - [OTVIOMIEHHS, TOXKIECTBEHHHH CO CHEKTPOM KHBOIO
JIACTA. ]

[Tpubasass OCTOPOMHO K TAKOMY DACTBOPY METUIOBLIE, THIOBHIH
CIIHPTHL WM - alETOH, MOXHO OcaiuTb GenoK BMecTe C AHTMEHTOM, Npu
4eM PACTBODEHHE MUIMEHTA HAYMHAETCS JHMb 110C/]e TOF0 Kak KPeroclb
pacroputenss pocturaet 50%/,. Ilpy KunadeHdM BOAHBIA KOMIOWAA/b-
HLIH  PACTBOP H3MEHHET CBOH LBET, NMPUOOpPETas CHHe-3eNeHHH OTTEHOK,
COBEPIIEHHO TaK e, KkKak :xkupodl aucrt. Iloxa nurmedHr Haxopurcs B
cBA3u ¢ OeakoM, OH OOHAPYXKHBAET OOJBUIVIO YCTOHYMBOCTL KaK 110

OTHOWEANI0 K CBETY, TaK M 10 OTHOUIEHHIO K KHCJIOTaM. Tak KaK

AEHRCTBHE  KHCIOT BHIpAKAeTcd B NOOYDEHHH NHUTMEHTA, TO MbI BOCIO/b-
30BA/UCh’ 3THM H3MCHEHHEM OKDACKH, 4TOOLI ONpPEeJeNHTh, KAKOE KO-
YECTBO KHCIOTHI HeoGXoammo npubaBHTh K AAHHOH IOPUMHM ITHTMEHTA
st mepeBoaa ero B Oypwlll xnopoduman (deodurnn no Buasmre -
tepy). llpuBeneM paHHbIE OJHOTO OUBTAd, CAETAHHOTO C BOXHLIM
KovlouaansHEIM pactopoM u3 Aspidistra elatior. :

A6comorHoe
KOJIU4ECTBO
HCI, Boizbi-
BaIOLIEE TI0J-
Hoe nobype-

[Mopuun BuiTamku no 10 xy6. cm.

HHE.
[opuust 1 wopmampmas . . . . . . . . . . . 02031 rpamm
N Il kunsuenwas . . . . . . . . . ... 00459
5 Il ocaxpennas MeTwlIOBbiM ciupToM . . 0,0537
» v " ITUROBLIM . .. 00498 |
5 A% 3 ameroHoM . . . . . . - (,0498
" VI pacteopennas B srtwaosom cuupry . 0,0191
. v 5 , auerowe . . . . . . 00191

10

>

il

0 65 ! ? ? :
aB ¢ Eb F & h
Puc. 6. CuexTphl foriouenns xunpx Jancroes: Ulva spec 1) 2 caos
caoesuma; 2) 4 cuos; 3) 7 caoes. Wistaria simensis; 4) 1 aumcr
Bapocaniil; 5) 2 aucra; 6) 3 amcra; 7) 4 aucra B3pOCiblX, HBAJNOKEHHBIX ADYT
ma apyra. Angoipteris evecta: 8) 1 auct; 9) 2 ancra, HaNOKEHHBIX
apyr ua apyra. Urtica dioica: 10) 1 aucr; 11) 2 ancra B3pocanx, HIC-
: xernbix Apyr Ha apyra. (flo MwbrmMenko). .

4

Marepna 1 PacTenis.
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W3 npuBeneHHBIX LHQP 5CIIO BUAHO, YTO MPH CBEPTHBAHUM GEIKOB,
JOCTHTAaEMOM Da3MHYHBLIMK TMPHeMaMu, YCTOMYMBOCTb MHIMEHTA MO OTHO-
WIEHUI0 K COJSIHOH KHCJIOTE DPe3KO MOoHWkKaeTcs u eine Gojsee oHa no-
HIKAGTCSl {IPH TEPEXOLE €r0 B MOJEKY/SIPHBLIA PACTBOD. E

BecbMa BO3MOMHO, YTO B HOPMAALHOM BOJHOM DACTEOPE KHCIOTA
cHayana peficTByeT Ha OeNOK M 3aTeM y}e H4 NUIMEHT, OCBOGOXIAI0-
uMtica or ceasu ¢ BeakoMm. BepostHo no 3rofi npudmHe u3 opraHuue-
' CKMX KHCMOT IuaBeseBasl, BhIShiBaloulad ocawjeHne 6Genka, HauGonee
SHEPTHYHO JeHCTBYET M HA ITHIMEHT.

He ocranapnuBasice Ha HanbHEHIIMX JIOOONBITHLIX (haktax, O6Ha-
PYXeHHHX HaMu B DPaGoTe C BOIHBIMU BRITSKKAMM XA0poduna, 3a-
METHM, YTO H4 OCHOBAHMH YK€ HMEIOLIErocsi MaTepHaia MOMHO BBICKA-
3aTh C H3BECTHOM J030H BEPOATHOCTH MbICAb O XHMHUYECKOH CBA3H
nurMeHTta ¢ OejxKaMd CTPOMbl TacTui. EcAM BCIIOMHHTB, 4TO M CXOAHOE
¢ XIOPOQUINOM KPACAIIEe BEHIECTRO KPOBH TAKKE CBASAHO XHUMHUECKII
¢ OeakaMH, TO MbICAb, YTO XJAOPOMU/I HHUBBIX IAACTHI €CTh LBETHOE
OelKOBOE  COeHeHUe, HAXONUT ONOpy WU ¢ 3TOH CTOPOHBL

Oraenenue xiopoduina ot Genka NMPOHCXONUT, MOBAAMMOMY, [PH
BCAKMX BO3AEHCTBHAX, BHI3BIBAIOIINX CBepThBaHHe OGeaxos, [losTomy
HONYCKast, yTO HHFMEHT HAXOAMTCS B DHIXJIOM COGAHHEHHH C GeIKOM,
JIerKO  OOBACHUTL M 'Te ABJEHNS DAacCTBOPEHMs, HAa KOTOPple 06paTHi
sBHuManne BuapmrerTtep. Heobxonumocts npubarieHus Boasl NpH
U3BICUEHUH TIMIMEHTE H3 BBICYIIEHHOH TKAHM OYCBHIHO OOGYCJIOBAMBACTCS
TEM, YTO TaKkuM 0OPAazOM JIOCTHFAeTCH CBEPTbIBAHME GenkoB, TeM e
CBEPTHIBAHHEM 6EIKOB MOMXHO OOBACHHTb ‘H YCWIEHHE DaCTBOPHMOCTH,
_LOCTHI'aEMOe TpelBapHTE/IbHEIM 3aMopaxuBanneM. KpoMe Toro, pomyckas,
YTO HATyPadbHbli THIMEHT NPEACTARNISET LBETHOE GEAKOBOE coeguHEHHE,
JETKO OODACHUTL BAPHALMM B CNEKTPAX MOMVIOLIEHHS JXHMBLIX JUCTbER
PasHLIX BUAOB PACTEHHH BAPHAUsSMH B GEJKOBOM KOMIIOHEHTE, TAK HJH
HHAYe BIMSIOLIEM HA XPOMO(MODHYIO IPynny aToMoB.

Haxonen, n cnaGas Qaoopecnenuys HaTypaJbHOrO NUrMeHTa, Ha-
JIHYHOCTH KQTOPOH HE TMOMJIEKUT COMHEHHIO, TaKMe MOIA - Obl OBIThL
06bACHEHA KaK CBOWCTBO, NPUCYIIEE OMPENEeHHOMY COeXHHEHHIO XJA0PO-
dunana ¢ Geakom.

Cranossich HA 3Ty TOUKY 3DeHHs, Mbl MOXKeM [PEACTaBUTL cefe, -

4TO HATYPAa/bHBIA- MUIMENT BOBCE He TpPeiCcTaBlsieT CMeCH 4YeThpeX MM
60nbILEre uyucHa PasiHuHOA OKPACKH MUTMEHTOB, HO OAHO OIpeeNeHHOe
COeNMHEHHE 3€/1eHOr0 UBETd, KOTODOE IIPU HAPYINEHHH CBA3H C OelKOM
1act cepuio upeTHHX Ted. Cpead 3TUX Tead MCCAeHOBaHHLE BH A b-
ILTETTEPOM 3eeHbie XA0PohuIT ¢ 1 b, NOBUIMMOMY, NPEACTABAAIOT
HanboJsee MOCTOAHHYIO W HaHOOJIee OHOOGPA3HYIO YACThL HATYPAALHOTO
nurmenta.  YTo KacaeTcsl MEATHIX [UTMEHTOB, TO KOJMYECTBO M Kaye-
CTBO WX HM3MEHSETCA Y PA3HBIX BHJOB DPACTEHHH M Y OMHOIO M TOTO XKe
pacTeHus B 3aBHCHMOCTH OT cnoco6a 3KCTPArHPOBAHMA NHUIMEHTOB U3
TKaHW aucta. Tax, yxe llBeT onpeneieHHO yKaswplB3eT, UTO MOMHMO
OOBIKHOBEHHBIX, KaPOTHHA M KCaHTOQU/IIA, B 3€/EHBHIX MUTMEHTAX BCTpE-
HACTCA ellle TPETHH JKeANTH NUIMEHT, CXOAHBIR ¢ kcaHtodmuiomM. Hauin

HCC/ICN0BAHMS  BNIOJIHE MOATBEDKAAIOT 3TO YKasaHue,; ITOMHMO. KQPOTMHa'
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W KCAHTOQW/IA, Y MHOTHX DAcCTeHHHl BCTPEHAECTCS elle NMUTMEHT, KOTOPLIH

MBI TIpeifaraeM HaseaTh KcaHToOkapoTuHoM. OH ocaxpaercs B
BUe WeNTod aMopdHOH Macchl, OJMHAKOBO JIer'KO PAaCTBOPUMOH KakK B

cnupTe, TAK W B HeTposelHOM 3upe; Kpome TOro, OH obnajzaer

CIIEKTPOM TIOIVIOLIEHHUS, OTJIWYHBIM OT CMEKTPOB KaPOTHHA H KcaHTOduIA.
Hakonell, y pasHwx pacreHdil W KAPOTHH NPEICTaBIeH Pa3HBIMH
hopmMamMu, OOHAPYKMBAIOINAMY PA3AUYHOE OTHOMIEHWE K PACTBOPUTENAM.
HecMoTps Ha BIMPOKY pacnpocTPaHEHHOCTh Xiopodunia a u b,
BCE JKe BCTPEYAIOTCH 3e/ieHble MUTMEHTHl, G/HM3KHe K HHM, HO OT/IHYHLIE
710 CBOMM ONTHYECKHM M XUMHUECKHM cBO¥CTBaM. bamke Bcero x x/jopo-

puany @ b CTOWT 3e/leHbIl NUCMEHT, 3aKMOUEHHBIH B njacTuaax o6o-

JIOYeK CeMsiH HeKOTOpHX ThikBenuoix (Cucurbita, Luffa n np.). Turment

‘3TOT MOXKHO GbUI0 OBl 0603HAYUTH XJIODOMHILIOM C.

Haxoren, B niasme 3ejeHpIX OaxTepu#i HaXOMHUTCS 3€/IEHBIA mur-
MEHT, TAKKE ONTHYECKH OuUeHb OJH3KMH K XJ0DODUINY; ero MOXKHO
B0 6b1 HAZBATL XJ0podumaom d.

Henuas He 3aMeTHTh, BIPOYEM, UTO TEPMHHOJOTHSH IACTHIHBIX
TIMTMEHTOB B HACTOdINEE BpeMst kpafine 3amyrtama. Llser, cnenmasnbro

ofcysuanmui 3T0T BONPOC, TpeiaraeT XI0podu/ioM Ha3eIBaTh HATy-
PANLHBI TIMTMEHT XJIOPOMAACTOR, PasyMmes IOJ 5THM TEPMHHOM BCIO
COBOKYNHOCTH IMUTMEHTOB 3e/eHOIl NJIACTHAW. B 1aKoM cayuyae 3esenble

[IMIMEHTH CJIelyeT Ha3biBaTh XA0POPUANTUHAMH, NaBas UM OyKBeH-
Hble 0603HAUeHHA. BuabmteTTe P npeanoven 6oi1ee CTapyio TePMUHO-
JOTHIO, W €ro Xa0poduassl ¢ M D COOTBETCTBYIOT XAOPOGHIIHHAM
licera. Eme Gonee sanyraHa TepMHHOJOIHS eAThX nHrMentos. He-
KOTOpPbi€ aBTOPHl HA3KBAIOT BCE BOODILE KEIThie NUIMEHTHI KAPOTHHAMH,
HECMOTDA HA TO, Y4TO TEPMHH KaPOTHH Bocie mccaenopaHuét Apno no-

JIUH COBEPIIEHHO TOYHOE 3HAYEHME, TOUHO TaK Me KaK M TepPMHH
KkcaHTOohBAN TOCKe Hccnenosawnd BuawuTerrtepa.  Kpome Toro,

MHOTHE aBTODHhl HA3bIBAIOT KADOTHHAMH THIMEHTHI KPaCHOI'O I1BE€TAa, BCTpE-

‘lIaIOHl[/leCH B XpoMomjactax ¢ OTHOCALIMECsH K rpynne. JUKONHHA,

KUMUUeCKH HCCaeroBanHoro O ure p oM. [TpouseenienHoe Hamyu ClielAanb-

HOe HCCIegoBaHve MoKaszano, HYTO KOAWYECTBO NJIACTHAHBIX 2KEAThIX,

OpaHKEBBIX M KPACHBIX IMTMEHTOB OYEHb BEJIHKC, NPH YeM OHM IPYINIH-
PYOTCA BOKDYT YETHIPEX OCHOBHBIX: KAPOTHHA W €ro M30Mepa JIMKOIHHA,
kcaHToduana ¥ ero M3oMepa POJACKCAHTHHA. Mbl npepnaraeM nosromy
pa3nnyaTh, IMOMHMO 4YeTHIpeX THTIHYHBIX, OCTANbHbIE MUIMEHTH MO HX

SGJM3OCTH K TOMY WJM JADYTOMY B HA3BAHWAX: KapPOTHHOMWMI, KCaHTOGMI-

JOoua, JUKONMUHOWIA, PONOKCAHTHHOMWI, 0003Hauas OTAeNbHbIE THIMEHTH

GyKBaMH.
BBudy TOTO, 4TO MBI €1E M TerePh He MMeeM GECCIIOPHOTO A0Ka3a-

TeNbCTBA, YTO Ha'l‘ypaJ'lebIﬁ MMUIMEHT 3eNeHBX TJIacTUA TMPEACTaBISIET

€060l cMech PA3JHUHO OKpAINEHHBIX NHIMEHTOB, 4 B TO JKE BpeMs eCTh
‘HAMeKH HA €ro OMHOPOAHOCTh, TO OBTb MOWer Oosee uenecoobpasHo
fipu/iaraTh Craphifl TePMHH XJIOPOPUII K HATYPAJILHOMY MHIMEHTY Mia-
cTHA. B TaKoM caydae TepMuH XJOPOQMIIMH clienyer NpUMEHsTE s
0503Ha‘{€IH/IH BbIJI@JIEHHBIX 3€/1eHbIX MUIMEHTOB,

4*
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Takum 00pazsoM, OHTMEHTHasl CHCTEMA THIIMUHOTO XJOPOIIACTA,
KOTOPYt0 Mbl OyleM 0603HAYaTH XIOPO(PUIIOM, COCTOUT M3 ABYX XJOPO-
GbunmuHOB, ¢ H b, u mo KpadHell Mepe ABYX Ge3a30THCTHIX THUTMEHTOS,
KapoTuHa M Kcanroduina,

Uro kacaerca OyphIX, KPACHBIX M CHHE3EJIEHHIX BOAODPOCIEH, TO UX
NUIMEHTHBIE CHCTEMbl elle CJIOKHEe, TAK KaK, OMHMO XI0POQUIIMHOB
M CBOMX OCOGBIX MEATHIX ITHTMEHTOB, B HUX €M HMEIOTCS HUTMEHTH,
TPYIIMPYIOUIHECT BOKPYI CHHero GHUKOUHAHAa M KPACHOro ¢ K KO-
SPUTPHHA.

[To" panmeM Kununa, o6a 3TH NUIMEHTA HAXOMATCA B PHIXJIOCH
"XHMHUYECKOH cBA3H ¢ OekaMH U3 rpynnel rio6yiannos. CyuiecTBOBaHHe
6yporo duxodenna B riacTHuax Gypeix BOOpoOCaeli He nokasaso. Ho
HeJb3d He 3aMeTHTb, YTO TIMIMEHTHbIE CHCTEMBI BOAOPOCIEH U 0COGeHHO
HE3eNEHBIX BOMOPOCHEH elle CAMIIKOM Mal0 M3Y4eHbi, 4TOOB MOMKHO
ObII0 OTHATh cebe fCHBII OTUYET B UX COCTABE, BSAUMOOTHOUIEHHSX OT-
JEJIbHBIX TIMTMEHTOB JADYT K JPYTY H OTHOHIEHHH MX K XJI0POQHIIMHAM.

[JTABA 1V.

Ycaosust NOCTYIJACHHS YIASKHCAOrO ra3a B 3ejeHble KJAeTKH.
KoadgpuuuedT rasororo oo6mena B GorocunTtese. Sanmaiimne
HPOAYKTHl (DOTOCHHTE3A.

Kak BHJIHO U3 NpeilecTBYIOIUEIO O4ePKA, COBPEMEHHBIE HAHIM
CBEIEHHSI O CTPOEHMM 3e/e€HOM MaacTWAL, Kak creuuduyeckoro oprasa
(OTOCHHTE3a, AaTeKO HecOBeplieHH!, J[{Ra OCHOBHBIX BOIPOCA, HMEHHO
BOMPOC 0 OWOMOTHUCCKON CAMOCTOATeNBHOCTH IWIACTHUAB W BOMPOC O
<BsI3Y TMIMEHTHON cHcreMbsl ¢ GenKOBOM CTPOMON, B CYIIHOCTH OCTAKTCA
HepeleHHbBIMU., Mexay TeM nocielHufl BOMPOC HMeEeT BecbMa CyIle-
CTBEHHOE 3HaueHHe [Jsi U3Y4eHust (DHIHKO-XHMHYECKOH CTOpOHB (OTO-
CHHTe3d. OKCIeDHMEHTATbHOE HCCICAOBAHNE HECOMHEHHO SHAUMTENbHO
BLIMrpano Obi, ecId Obl YA&IOCH M30JUPOBATL IIACTHAB H3 KnéTQK H
BECTH OIBITH HEITOCPENCTBEHHO ¢ HUMHM. [1ONBITKM W30AHPOBATH XJIOPO-
11AaCcThl JI€JIaNCh HEOHHOKPATHO, HO IO CHX [Op OHHM yclleXa He UMEJH,
OLITh MOXET OTTOTO, Y0 He ObIJIO MPEANPHHATO CHCTEMATHUECKHX HCC/e-
JOBaHH{ B 3TOM HalpasJeHUH.

Cienannpie HaMu OIBITHE ITOKA3&AH BO BCAKOM Cly4ae, 4To 3a1aya
21a He Ge3HanemHAa; MACCOBOE BhIAEJIEHHE IUIACTHA MOMET Oblth AOCTH-
FHYTO, €CAH TIOABCPIHYThH MHUBLIE MENKO-HAPE3aHHbIE MHUCTLA CIHUBAHHIO
s Boge. [lpu 5TOM 0Ka3ad0Ch, YTO XIOGPCIVIACTH 06AaJAOT Heobbiyaf-
HOH  YCTOMYMBOCTBIO TNPOTHUB THHAOCTHHIX Oakrepuii: TNOCIE NOSHOTO
paspy WieHust IPOTONAASMBI, Siipa U 060M0UeK KIIETOK, MIACTHIB OCTAIOTCH
He3 3aMETHOTO H3MEHEHMsS M MOryT COXpaHaThed Mecauamu. Becsma
BO3BMOXHO, 4TO B KOHIE KOHLOB yAactcs BHPabOTaTh METOJ, HpH MO-
MOIH KOTOPOTr0 MOXHO Oyletr BBIAEAUTH M3 KJGTKU KWUBBIE TIACTHILI
A8t KPATKOBPEMEHHBIX ONBTOBR Haa d¢oTocunTesom. [aaBHag 3amada
3/1eCh 3AKMI0YAeTCsT B TOM, YTOOHl HaHTH MOAXOISINYID CPELYy, B KOTODOU
BHIIENEHHbIE TLIACTHAL  MOIJIH Obl' COXPAHATHLCA B HETMOBPEXJSHHOM CO-
CTOAHHH. : . ‘

B nexorophix ciyyasix yjadercst BRACANTL MIACTHIH NMYTeM NPOCTOro
MEXaHHYECKOTO pa3pylueHust kjieroK. M30mupoBaHHBE TaKuM Crioco6oM
TIACTHAL! OOHADYMHUBAIOT B TeUeHHE HEKOTOPOTO BPEMEHH CnocoBHOCTY
BRLIENTh KuCiopoa Ha ceety. Iloss3ydch crnocofomM DHTEeabLMAHHAE,
KHu 01H3KO Hame, 4TO BhIEJAEHME KHCACPOLA NPOWCXOAHMT TOABKO
B TOM CJl1yyae, KOUJA XJOPOIIAcT OTIEIWICS BMECTE ¢ KYCOUKOM HNpOTO-
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mrasMel,  Knu AyMaeT HosToMy, 4TO B ripouecce (hOTOCHHTE3a TIPHHM-
MaeT yudacTve T3KKe MpOTOIVIAa3Ma KieTKd. [lonowende aTo BPSL /N
MOMXKHO CUHTATL OECCIOPHLIM, TAK KAK BeChbMa BO3SMOXKHO, YTO OTAENUB-
HIasics BMECTE ¢ XJIOPOINACTOM [POTOIIA3MA KaK pa3 M urpasa Ty Poib
cpemsl, KOTOpas NPEIOXpaHsula MAACTHRY OT AEHCTBMS BOABI M/IM BOOOMIE
oT nospexacHuss. Bo BeakoMm cmyuyae Bonpoc 06 ywacTHH [1poTOIVIa3Mbi
B mpouecce (GorocuHTesa TpefyeT HalbHeHmero pacciegopadus. 3a-
TPYAHUTENBHOCTL M3OJUPOBAHUS MACTHA MOGYAWIA 3KCHEPUMEHTATOPOB:
U3y4aTh (PU3UKO-XHMHHECKYIO CTODOHY (OTOCHHTE3a Ha KUBBLIX KETKax
n Tkanax wmm opraHax. OO6cTosT€1BCTBO 5TO 03 COMHEHHS BHOCHT
Sonbilie 3ATPYIHEHUs B SKCHEPUMEHT, TaK KaK 10 Mepe YCAOWHEeHus

(OTOCHHTE3UPYIOIErc OPraHa BO3HHKAIOT BTOPUUHBIE YCIOBHs, KOTOpbIE
HeOGXOAMMO NPHHMMATL BO BHUMAHHE H KOTODHIE TPYAHO WIM JA3KE

HEBO3MOXKHO TOYHO YUeCTb.
Tak K4k IAACTHAL BKAIOYEHB! B MPOTOMUIAZMY, TO YIVIEKHCIBIH 1as,

pexIe YEM AOCTHLHYTH XJIOPOIVIACTA, JOJKEH NPOKTH yepe3 OBOJOUKY

KACTKH ¥ CI0H rnporomiasmyl. braronaps BHCOKOH pacTBOpHMOCTH yrie-
KHCJIOrO rasa B BOJe, MOCTYIUIGHME ero BHYTPb KAeTKH MOXET Mpo-
HCXOAWTh TYTEM OCM0O3a, W y BOZHHX pacTennil ¢ MX HeKyTHHH3HPORaH-
HBIMHM  000JI0YKAMH STOT 1IPOLECC HHUYEM, MOBHIWMOMY, HE OCIOXKHAETCH.

Y BHCHIMX CYXONYTHWX pactesult, Graronaps nNPHCYTCTBHIO KO-
AKHLBl C €€ HEPeAKO OUeHb CHJBHO KYTHHU3MPOBAHHLIMU HAPYKHLIMH 060-
N04KaMK, CBOOOAHOE MOCTYIVIEHHE YIVIEKUCHOrO rasa ye nojBepraercs
Bosee, WK MEHee CHILHOMY OrpaHHYCHHUIO, JIMCT THMUYHOrO CyXONyTHOI®:
. pacrenmst MO CylIeCTBY INPEJCTABIAET COOOH 3aMKHYTYIO KaMepy, B KO-
TOPOW KOXUIia MrpaeT poJb HENPOHHUAeMOH g ra3oB 0600HKH.
Buyrpu 210 xkamepsl, 61aronaps cUIbHO PA3BUTHIM MEWKICTHHKAM, -CO-
3xaercn CBOSi 0cobas armocdepa, COOBIIAIOIANCH C HAPYMHBIM BO3LYXOM
yepes NOCPEACTBO MHKDOCKONHUYECKH-MAIpX YCTEHYHBIX OTsepcTuil, - Tax
KAaK OTBEPCTHS STH MOTYT NPH H3BECTHHIX YCAOBUAX 3aMBIKATHLCH, TO TO-
HATHO, 4TO aTMocdepa JMCTa MOWeT TaKHM IyTeM COBEPHIEHHO H30JHPO-
BATLCA OT- HAPYIKHOTO BO3/yXa, eC/H KyTHKyJa AeHCTBUTENLHO HEnpo-
HUllaeMa HJI Ta30B.

B AcHCTBUTENBHOCTH y JKHUBOIO pacTeHMs KYTHKyJa COXpaHsaeT
HUBBECTHYIO LOJIO NPOHUIAEMOCTH, U MTOTOMY Mbl MOXKEM pPazjuvaTh KyTH-
KyJSpHBIA M ycThbHuHbil razossifi oOmeH. CooTHouleHHe Mexjy Dasme-
paMH TOrO M APYTOr0, OZHAKO, MOMNET CHJIbHO HM3MEHATHCS B 33BHCH-
MOCTH OT CTEHEHH Pa3BUTHsi KYTHKYJB, KOTODOE Rapbypyer He TOMBKO
y PasHeIX BHIOB pacreHu#l, HO Jawe W y OIHOTO W TOTO Ke DPACTEeHHA
B 3aBHCHMOCTH OT.YCAOBHN NPOH3PACTaHMA.

Ecii K 3TOMy 1pUOABHTL, YTO H YHCIO YCTbUl, HA eXUHULY INIO-
WA JNHCTA MOMKET CWJIbHO BaPbHPOBATH, YTO YCTHHYHLIE IUEAH MOTYT
PackpHBATLCA B OOAbIEH HAM MEHbIUEH CTENEeHH, TO CTaHET MOHITHO,
HACKOJILKO CJIOMHB! YCIOBUsI HOCTYIVIEHHS YIVIEKHCIOrO Tasa B INIACTHIbE
CYXOTyTHBIX PACTEHHMIl. '

YroOut BLIICHUTL, KaKoe BAHAHUE H4 Ta30BLIT o6MeH OKa3ulBaeT
. YHCAO W pacmpelesieHue YCTbHLL Ha Jjucre, DIEeKM3H TNpeinpuHsi
cneumansioe uccaejgopanne, OH NPORYCKaJd TOK rasa yepes HEDOALIIYIC
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CTEK/MAHHYIO KaMmepy, KOTOPast NPUKJIEUBANACH K JUCTY PACTEHMs TaK, 4TO
JUCT CAYNKUI JIA Hee OAHOU u3 creHoK. [lpuwiensas Bropyio nono6Hyo
ke KaMmepy ¢ ApYyro# CTOPOHBL JNCT3, MOMHO OJHOBDEMEHHO MCCIENO-
BaTh 06€ CTOPOHHI JIMCTd, BEPXHIOW H HuxHiOO. Eciu nponyckare uepes
KaMEpy BO3IYX, TO 3aTEM, APOBOLS TOK ero uepes TpyOKM ¢ pacTBOPOM
GapuTa, MOXKHO UyTeM THTPOBAHHS MOCJENHEFO ONPEACTHTH KOJIMYeCTBO
BBIIENCHHOIO [aHHO CTOPOHOH JHCTA YrleKHCTIOr0 rasa BCAECTBUE Jibl-
xanusi. Eciau ke nponyckaib TOK Bo3Ayxa, NpedBapHTENbHO 0GOTALIeH-
HOrO YIVIEKHCIHIM TA30M, TO ONATH THUTPOBAHHEM OApHTA MOKHO OTIpe-
AENUTh, KAKOe KOJHUECTBO 3TOr0 rasa IOIVIOLIEHO JHCTOM,

[lpuBeneM  mAf  WNOCTPALMKM  DPE3YABTATHL  HEKOTOPHIX  ONBITOB
bnexkmsna nan GoTOCHHTE3OM.

Ocsenenue MOP(OIOruyecKH BEPXHEH CTOPOHSH! amera.

Oromwenne me- ~ OTHOLIEHHE Me-

Haspauue pactenuit, WIY 4ECAOM WAy Koruuect-
VCTBME. BaMM 1IOTJIOHIEH-
Horo G0,
Bepxuan crop. - Bepxuss crop.
HUKHSA HuxRHSH
CV l.} N 4 ' G 700 . \,IVO_O_A- _7100
olchicum speciosum . . . . s 75
- 100 100
Senecio macrophyllus . . . . i 5
Rumen alod . 100 100
wme pinus . .. o e 569 Tid
Nuphar advena . . . . . . . 180 J—go—
Lo 0 0
Catalpa bignonioides . . . . | 160 : 100

Itv uu@pPsl NOKA3HBAOT, YTO B TOM CAYYae, KOTAA YCTBANA CO-
CPeJOTOYUBAIOTCA HA OJHOH CTOPOHE JIMCTa, MOTIOUICHHE YIIEKHCIOro
rasa cosepuiaerca TOH CTOPOHOW, A€ HAXOAATCA ycThuua. Ecau
yCThULA MMEIOTCH Ha ODEHMX CTOPOHAX J/MCT4d, [PH YeM YHWIO YCTHHIL
OJHOH CTOPOHBI 3HAUMTENLHO NPEBOCXOANT YUCJIO HX HA NIPOTHBOMHO-
JIOXHOH CTOpOHE, TO ONATH-TAKH MOCTYINIEHHE YINEKHCAOTO rasa coBep-
laeTcs 9HepruyHee ¢ TOH CTOPOHEL, Koropas Gorade ycThuuamu (ch.
Rumex alpinus). :

Takum 06pasoM,. He UONIEKUT COMHEHHIO, YTO YCTHHUA MIPAIOT
[IdBHYI0 PO/b B Fas0BOM oOmene ¢oTocuHTesa., Bmecte ¢ Tem 0GHapy-
XKMBAETCA M3BECTHOE DPA3inuve MEXAY MOP(ONOrHYecKH BepXHel M HH¥K-
Helt croponamu Amcta. Flokuss cTOpoRa BOOOMIE TOrAOHIaeT yrae-
KACTHN Ta3 cnabee m NMOTOMY, KOTHA YMCIAO YCTHHIL HA HMXHeH cTopoie
JIMUIb. HEMHOTHM TPEBOCXOIHT MX 4YHC/IO0 Ha BEPXHelt, To Gonee CUiIbHOE
IOI/IOHIEHHE NPUXOIUTCH HA BepXHiow cropony {(¢Mm, Colchicum u Senecio
B Tabmuue). Pesyiprarel onmbiToB BnexMaHa ObuM 3aTeM moaTBep-
#aeunl Bpoynom n dckombom (1905).

BakHoe _3HauyeHue YCTBHUIL B TIpoliecce ra30BOro o6MeHa MONHO
JOKA3aTh Take IyTeM HCKYCCTBEHHOMl 3aKYIOPKM HX, KOTOpad Jerko

. /
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necruraetca cMaspiBanueM BazeaunoM. llltane (1894), nosssosasuiniics
9TUM TIPUEMOM, JO0Kasal, 4To (DOTOCHHTE3 CHJABHO oOciaabiisiercs, eciu
YCTHHLA JIMCTA OYILYT 3aKyNODeHH.

K KaxuMm JIOXKHBIM - BLIBOAAM MOXHO TNPUTTH, €CJM HE IIPHHUMATH
B pacyeT COCTOfIHMSL YCTHHUHOTO annapara BO BDEMS OOHITA C JIHCTBAMH
CYXONYTHEIX PpACTEHHH, NOKA3BIBAIOT JaHHbe DbaekMaHa o cpasuu-
TeNbHOH 3Hepruu  (OTOCHHTE3a TIPH PA3HOM CONEPWAHHU YIJIEKUCAOro
raza. Basg ann omwrra nucrea Nerium Oleander, y xotoporo ycrbuna
HAXOANTCA TOJLKO Ha HUKHeH cropoHe aucta, BinekwmaH cpasnupai
KOJIMUYECTBO . TIOTVIOLEHHOIO YIVIEKHC/IOTO Td32 HOPMANBHBIM JIMCTOM M
JIMCTOM, Yy KOTOPOTO. HHKHAsE TOBEPXHOCTH Obia NOKPHITA - BASEAHHOM.
Bapbnpyﬁ colepiaHue YrACKMCIOro rasa B armocdepe, oxxpyx(axo[ueﬁ
JMCTBS, OH TIOAYyYMJl C/EAYIUIMe JAAHHbIE

OTHOCHTEJIBHOE KOJHYe-

ggﬁe‘;}*(:?;:_ cTBO norxomennoro CO,.
cepe, OKpYy- ; Jluer ¢
ngmmoeﬂollmcr, ‘ I_IOPJ:/[;CATI)'HH“ 3dKJE e HHBIMH
B %/, yCThHIAMH.
6 . Lo oo 014
63. ... . 1 oo 0200
75. . % .. 1 0,21
14 . 1 . 0,37
5 . . ... 1 1,3
L, 80 L. 1 R Y1
97 . 1 R ]

Us atx U\H(bp BUIHO, YTO JHUCT € 3aAKyNOPEHHLIMH YCTbULAMH
fIpH OTHOCUTECJBHO. MAJIOM ‘Konudecrse VIAEKHCA0ro rasa B aTMOC(I)epe

HOIVIOUIAET €0 3HAYMTEbHO cna6ee, yeM HOPMaJbHbI JMCT, KOrga Ke -

CONEPWaHUe YIVIEKHCIOTo rasa B armocdepe jocruraer 5099 u 6oaee,
TO loAyuyaercs o6paTHoe COOTHOIIeHHe. Tako#i pedyibTar, ecid OBl OH
Onul 1IOAYYEH C JHCTHSIMH, ¥ KOTODPLIX VCThHUA BO BpeMsl OfbITa Gbuiy
B 3aKPLITOM COCTOSIHUM, Al 6bl [OBOJ K JIOMHOMY 3aK/AIOUYEHHIO, UTO
3Heprus POTOCHHTE3a ITOBBINACTCH BMECTE C YBE/IUUYEHHEM COIEPHaHHS
yriaekucgoro raza nourtd go 1000/o. Mexay TeM, KK YBHUAHM HHXKE, B
JEACTBHTELHOCTH HTOMO HeT;, HAaYMHAasi OT HEKOTOPOH BeHuMHbI, YBeJIH-
yeHHe COAEPMAHUA YIVIEKHUCIOro rasa B arMocdepe, HalpoOTHB, ITOHH-
aeT sSHepruo (QOTOCHHTE3a B TOM ciydde, KOrjga yeThWila JMCTa
OTKPHITHl M KOrja raz MoweT cBobonuo aubdyHIupoBaTs BHYTPs TKAHU
aucTa.  Ecau ke yeTbHLA 3aKPLITHI HCKYCCTBEHHO MJM €CTECTBEHHO, TO
HOCTYIVIEHHE VIVIEKWCJION0 I'd3a BHYTPbL TKAHK JIMCTA CH/LHO SaMeISercs,
* BCAEJCTBHE UYEro lapluasbHoe JaB/ieHHe €I'0 BHYTpH JjucTa OyieT 3Ha-
UMTENLHO cnafee, 4eM CHADYKH, H 3eledas TKaus Oyper paGoTarh Mo-
5TOMY ropasio 3HeprudHee, ueM OHA MOXET DaboT4ATL [PU - FIOJHOM
LOCTYIIe HAPYKHOTO ra3a depes YCTHUUHLIE OTBEpETHs.

Ml BHAMM, TAKHM OGpA30M, 4TO NPH YACTHUHOM, U TeM Gosiee
NPU [OJAHOM 3aMBIKAHHKM YCTbHIL, B TKAHW JHCTA CO3/I4€TCS CBOS aTMO-
wpepa, B KOTOPOH napilMajibHoe [asieHue YIIEKUCIOro rasa moxer Gonee
MM MEHEe CHALHO PAZHUTHCS OT JAABJAEHUST ero B aTMOCEPE HAPYIIKHOM.

armapara B rex YCI0BHMAX, B KOTODBIX BEIACTCHY OTBIT,

-€ro KpadHe 3aTPYIHUTEEH,

V08U NOCTYNNEHUS YIAEKUCIOFO TA3A' B 3EJEHBIE KIETKH. 57

‘OTCI0/d €CTECTBEHHO BBLITEKACT BECHMA BAXHLIH B METOINHYCCKOM OTHO-
EHUN BHIBOJ, HMEHHO: IPH OMNBITAX C JUCTHAMH CYXOMYTHHIX BhiCHIHX -
pacTeHuit HeoOXOMUMO TIPUHUMATL B DACYeT COCTOSIHHE YCTbHYHOrO
2ra npenocro-
'POKHOCTL _HA NPaKTHKe OOLIKHOBEHHO VIYCKAeTess u3 BUAY; HO, B
ONpaBIaHyUe 3KCIEPUMEHTATOPOR, He/b3sl He 3aMETUTL, YT [1PH OOLIUHBIX
ra30METPHYIECKHX OIBITAX MOKHO CUHTATHCH JIMIIL C [OJIHBIM 33MbIKaHHEM
_VCTBHYHBIX IeJlelf; 4TO e Kacaercs OOAbIIero HIH MEHbUIETO CYIKeHHS
HX, KOTOPOE MOXET BIMATH HA OLICTPOTY rasoBoro o6MeHa, TO yueT
4 BO MHOTHX ClIy4asx W HeBo3MoweH. B
NPAKTHYECKOM OTHOIIEHHH Ba)XKHO BO BCAKOM Clydae OTMETHUTH, UYTO
HauMeHblIee BIMSHHE TNepeMeHbl B COCTOSIHWH VYCTHUYHOIO arnfapara
MOryT OKa3piBaTh IIPU KPATKOBPEMEHHBIX OMBITAaX, AIAUiuXcsa He Oonee
10-—15 wmunyT. .

Ecnu onniThl BeayTcd ¢ JUCTHAMY, HE OTHEJECHHBIMU OT PACTCHHUS,
TO-MOXET BO3HHKHYTH BOIIPOC, He OYIEeT Ju JNOCTABAATECH H3IBECTHOE
KOJIMYECTBO YKJIEKHC/IOrO rasa B DPaCTBOPEHHOM BHIe 4YEPe3 KOPHH.
Teoperiyeckd Takas HOCTABKA BIIOJHE MbICANMA; ClENMAIbHbIE OIBITH
Monana (1877) noxasany, 4r0o TNPaKTHUYECKU 3TOT NyTh CHabmeHus

JUCTHLEB  YIVIEKUC/IBIM 1a30M HE HUMeeT . CKOJII;»KO-HI/I6yllb CYUICCTBEHHOT O

3HaueHUsl,

Taxk kak namusie Monnas He HOCAT . CTPOTO - KOJAHYECTBEHHOT O
Xapakrepa, TO BOIPOC O TOM, B KAKOM. KOJMYECTBC YIJIEKHUCHABIH ras
MOXET JOCTABIATLCH YePe3 KOPHU M JOCTABISEIC I OH J.LeﬂCTBmeano,
8 CYLIHOCTH OCTAeTCS HEBBIICHEHHBIM.

He noanexur cOMHEHHIO BO BCRKOM Cilyuae, uToO laSOBblﬁ obMmeH
($OTOCHHTE3a Y CYXONMYTHBIX DacTeHUil coBepuIdeTcs 4YePes JHCThS, U
U3yueHue HX, KaK OpraHoB ra3oBoro o6GMeHRa, BHOJHE NOLTBEPXKIAET
‘3TY MBIC/E. ' ‘

. ConenpajipHsie HCCACTOBAHUST B 3TOM HanpasneHdd OblIn npous-
BeJern Dpoynom u JckomMObGom. ITH ydueHble oOparuiy Apexie

- BCEro BHUMAHHEC Hd HECOOTBETCTBHE MEKAY olmei MOBEPXHOCTL) YCThHA'Y-

HBIX - OTBEPCTMH M 3Hepruefl MoMNIOUIEHUs YIVEKMCIOr0 Tas3a 3e/1eHbIM

auctoM. Yrobum gath noHsiTue 00 3TOM HECOOTBETCTBHH, . NPHBEAEM
UUC/IOBBIE  NdHHDIE, 3aUMCTBOBAHHBE M3 DPAGOTH HA3BAHHBIX - BhILE
YUYEHBIX.

Jucr Catalpa bignonioides nornomger us OGLHIKHOBEHHOTO BO3-
nyxa (0,039/0 CO,) B oaun uac 0,07 xy6. cantumerpa yIIeKUCIOTO rasa Ha
OJIMH KB. CM  ILIOILA/IH, ﬂpeml(maraﬂ, 4TO Ia3 3TOT NPOXOLHT TOJLKO YePes
YCThUYHBIE OTBEpCTHS, oO0lias Toafb KOTOPHIX COCTABJHET. BCEro
0,099/, naowann aucta, BRIXOAWT, HTO Ha 1 KB. CM IVIOWI@AH OTBEpP-
cTHi ‘npuxoaurcs 7,77 ky6. cm rasa B 1 uac. Eciu cpaBHUTE 2Ty
3HEPTHIO MOIVIOUICHHS YIVIEKUC/IOTO ra3a ¢ IONOlEHneM €ro cBoboaHo#
HOBEDXHOCTBIO HOPMaNbHOIO pACTBOPA €LKOro HATPa, TO 0KasblBaetrcsd,
4TO JUCT Toraouwaer B 50 pa3 ckopee yIVIEKHCHbIH ras, 4YeM pPacTBop
HiE/I0YH, ) . : ’

Ir1oT HeoKumaHHLI pesynabtar noGymun bpoywa u Dckomba
HCC/Ie0BATL NPOLECC IOTIOIHEHUS Ta3d yucto pusudecku. Mceenenosanue,
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[IPOM3BEJECHHOE HaZl IMOIVIOLEHHEM YIVIEKHCIOTO rasa UIEI0YBlo, [OKa-
3a/10, 4TO €ClNd ras NOCTYNAeT 4Yepe3 Me/JKHe OTBEPCTHS, TO 3HEPIHUst
MIOIVIOILEHAS €ro IPONOpUHMOHANLHA HE INIOLIAM OTBEPCTHH, a uX
AHAMeTPy, TAK KAK MPH YMEHbIUEHMH TIOWIAZAH OTBEPCTHH CKOPOCTH.
auddysun rasa Bospacraer. biaroaaps 3T0My BO3DACTAHHIO CKOPOCTH
1vddysun, ecay forjsouaioln@as ra3 NOBEPXHOCTb COCTOUT M3 MEAKHX
OTBEPCTU, DACNIGJOMEHHBIX JADYT OT Apyra Ha paccrosuun 8—10 ux
AMAMETPOB, TO B TAKOM c/yuae NOIMOIIEHHE MAET C TaKo# CKOPOCTbIO,
KOTOpast NoJyduiack Gbl, ecin Obl MEXJIY OTBEPCTHIMU BOBCE HE OLLIO
HHKAKNX HENPOHMUAEMBbIX /IS Tra3d NPOMEXKYTKOB, T.-€. ecau 6Bl BCS
0BEPXHOCTb PACTBOpa IIOTIOIAaNa 1aa. '

[Ipumensn 3Th AanHbe K AMCTHAM pacrennit, Bpoyu n Dcxomb
HALNK, UTO, HANPUMep, y nioaconueunnka(fHelianthus annuus) na nuuHett
CTOPOHE JIHCTBHEB YCTHUIIA PACTIONOKEHH HA DACCTOSHUM, PABHOM BOCHMH-
KpaTHOMY CpelHeMy pauaMeTpy Mx. Taxum oOpasoM, B 3TOM ciyuae
4acTOTa PAaclONOKEeHHA YCTBHUHBIX OTBEPCTHH Kak pa3 OTBeudeT Tpe-
" 60BAHMIO MAKCHMMaJbHOH aspanuy BHyTpeHHel tkanu. [Ipemnonaras, uro.
3ejeHbe KIETKH [OMMIOMAIOT YIEKHCABIA Ia3 Tak Ke SHEPTHYHO, KaK
DACTBOD ILEJOUH, Mbl 110Jy4deM IYTeM BblUMCAEHMA CAEAYVIOUWHe KOJHU-
yecTBa Ui BO3MOMCHOTO MAKCHMa/AhHOIO TIOT/IOUIEHHA €ro:

B 1 uac Ha 1 ks. CAHTUMETp MAOIIAaLH JHCTA

IPH TOABHXHOM BO3IYXE . 2,578 xy6. caHTHMeTpa
1pY - a6CONIOTHO HENOABKHOM Bo3nyxe . 2,095 ky6. canTumerpa.

Wsmepenud, npousseneunbie Comxe (1910), nokasann, yto B HeHCTBU-
TeJBHOCTH MaKCHMa/lbHOe MONIOIEHHE YIVIEKUCIOr0 ras3a JUCTOM II0f-
COJHEYHHKA 3HayuTenbHO cialee, HeM IONIOLUEHHE INEJIOUBID; OHO.
pocturaer Bcero 0,14 ky6. cm B yac Ha 1 KB, CM IUIOLIANH.
Orciona SICHO, uTO CTPOEHHE YCTHHYHOIO . anmapara y . HONCONHEYHUKA
BIOJIHE oGecnetuaeT HauboJee SHePrUUHBI Ta30BHIH obMeH, KOTOPLIH
TOABKO BO3MOXeH mpu (oTOCHHTE3E. :

Tax xaK y pasHbIX ' BHJIOB PACTEHUH YMCAO YCThHIL Ha enmmuy
IIOWANY BAPbUPYET B BecbMa IIMPOKMX NpejefidX, 1O TIOHATHO, YTO
NpH OYEHL MaZOM YHC/Ie YCTHHL M CHIBHO DPA3BUTOH KYTHKYJE 3HEprus
doTocHnTe3a MONKET OCAAGAATHCA eNMHCTBEHHO TIO PHYMHE OrpaHHyEH Hs
B JOCTYyIE YITEeKUCJAOT0 a3 BHYTPh JHCTA. 33 OTCYTCTRHEM CIIEHHANBHBIX
CPaBHMTE/bHEIX " HCC/Ae0BaHRIt BONPOC TOT, OLHAKO, NMOKA OCTAETCH He-
BbISICHE HHbIM.

Bo BCIKOM cayyde H4 OCHOBAHMM HMEIOWIMXC JAHHBIX O 4cIe U
pacnpeae/edun  yCTbHL, Ha JIMCTBbAX DAa3HBIX DPACTEHHH MOXHO IyMalh,

4TO Yy OTPOMHOI0 GOJILIIHHCTBA CYXOMYTHRX ME30(UTOB ra3oBHH 06MeH -

s q)orocmﬂesa BrnojHe oGecrneyeH, W 4To, Gojiee WIM MeHee Cyuie-
CTBEHHOE OIPAHUUEHHE Er0 MOXET nponsoﬁm JIMIIG TIPU TOJHOM 3aMbi-
KaHHHW YCTBUUHBIX Lie/el.

Hayuenne QuNKO-XUMHUECKOH CcTOpOHBI (OTOCHHTE3d, NOMHMO
BLISICHEHHS KOHCTDYKIIMU arifiapara, CAyxallero s STOH UeIH pacTeHHIOo,
TpedyeT TOUHOILO YCTAHOBIEHWS TeX BHEWHMX H BHYTPEHHUX - (PAKTOPOB,

YCN0BUA NMOCTYNJIEHUSA YINEKHCROIO TA3A B SEREHbIE KJIETKH. 59+

KOTOpble TaK WAM HHAYe BIMAOT Ha paGory atoro anfapara. Tax kak
HccleOBaHKE B LAHHOM C/Y4ae OCHORAaHO HA KO/MYECTBEHHOM H3Me-
peHun (HOTOCHHTE3a, TO HA NMPAKTHKE MOXHO IPUMEHUTL YYeT rasoBOTO-
obOMeHa. .

[TpuMeHeHHe 3TOro* METOAd, OJHAKO, B €BOI OuYepelb TpeGyeT
TOUHOTO OTIPEAENEHUs KOMIWIECTBEHHOTO COOTHOILUEHMA MEXAY IOrI0--
WAaeMbIM  YIVICKHC/IBIM Ta30M M BBIAGJSIEMBIM KHCAODOAOM, 4 TAKKE W
ONpenesieHUs XHUMH4ecKOH 0pupOAdsl TOro NPOAYKTa, KOTODHIH HaKo-
IgeTCsl MIACTHAOH BC/EJCTBHE ACCHMMIALMM YIVIEKHUCAOTO Iasd M BOAbI:.
3Had npuUpOAy MEepBOro MNPoAyKTa GOTOCHHTE3d, MOXHO BOCIOJL30-
BATBCA KOJHYECTBEHHBIM ONPELENEHUEM €ro JAd HM3MEPEHUsT CKOPOCTH
doTocuHTEeTHYECKOH DPabOTHL B

Bonpoc 0 KOJMUECTBEHHOM COOTHOLHEHHH MEKNY OBMEHUBAEMbIMI
razamu B. oTOCHHTE3€ IOIBEPraNCsi HEOJHOKPATHO - 06CTOATENBHOMY”
9KCIIEPUMEHTANLHOMY HMCCIeAOBaHUI0. [ViaBHas TPYOHOCTL 31€Ch 3aKAK0-
4aeTcs B TOM, 4TO B OINBITAX C XKUBLIM DacTeHHeM HeOOXOAMMO NPUHUMATD
B pacuet rasosulil OOMEH JbIXaHUsi, OPAMO-NPOTHBONONOKHLIN OOMeHy”
B (OTOCHHTE3C M NPU TOM JAIEKO HE NOCTOAHHLIH B KOJHYECTBEHHOM
COOTHOUIEHMU - OOMEHHBAEMBIX Ta30B, HMbixaTenpHBI KO3GhQHUIMEHT, KaK
H3BECTHO, MOET Ko0/e6aTbcst B IOBOJLHO IMPOKUX INpenenax B 34BU-
CUMOCTH OT XapakTepa [ILXaTelbHOro MatepHald, 1pH 4YeM Kojebanus,
kaKk nokasax [lypueBuu, HabuojaloTcs JAa}xe B TOM C/aydae, KOraa
MATEpHAIOM CJYAT pasHble IIpelcTaBure]y yriesonoB. Tax kak npu
6AATONPUATHBIX YCJIOBASX Ta30Bbli OOMEH (DOTOCHHTE3a SHAUMTE/BHO-
NPeBOCXOAHT OOMEH [ABXaHHA, TO NOCJAeNHHH HepEeJKO BOBCE He IpH-
HuMaeTcs B pacueT. Mexay TeM, HMEHHO TIPH ONPEREICHHH COOTHOILEHHSE
0OMeHHMBAEMbLIX [430B 3TO COBEPUIEHHO HeOOXOAMMO.

Kax yxe ynomsHyTo Bbilie, mepsblif, KTO NPOM3BEN KONUYECTBEH-

“HOe  onpeaeseHHe MNOIVIOUIEHHOIO yme}{ncnoro rasa H BbllIeJleHHOFQ

xucnopona, 6u1 Coccrop. Onsitet Cocclopa ¢ COBPEMEHHOH TOYKM
3peHHs] MOTYT 1oKa3aThcsi NPUMHTHBHLIMM, OH moMewan B Go/blIoH
CTEKJAAHHBIA COCYN pAacTeHMsl, KOTOpble OCBEILAIHCH COJIHEUHbIM CBETOM:
0T 6 no 18 auef. Ilepen ONBITOM. cOCYX HANOJHAACH Ia30BOH cMecshIo,
cocrodmell U3 OBGOraleHHOTO YIIeKHCIBM ra3oM Bo3ayxa. Cocras:
cMecH onpejens/icd B HAUAJe ¥ B KOHUE ONbTa. IIpuBeldeM naHHble,.
koropbie C O cCiop MOAyYHJT B pesy/bTare CBOUX aHAAM3OB.

Konuyecreo rasos B Ky6. CAHTHMETpAX.

' Kucnopoga  "CO, norao- Kucnopoxa

Brapi pacrenufi. BbIIEJIEHO. LLIEHO. HOI‘JIOLLII)CHO.
Vinca mojor . . . . . . 292 . . . .. 431 .. .. . 139
Mentha aquatica . . . . 224 . . . .. 309 ... .. 86
Lythrum Salicaria 21 .. ... 149 ..o 27
Pinus genevensis . . . . 246 . . ... 306 .. ... 60
Cactus opuntie. . . . . . 126 ... . . . 184 . . . . . 57

K oram undppam CoCCIOp NPUCOEHHHSIET TaKOE 3aAKIIOUEHHE
»M3 BCEX 3THX OMNGITOB ARCTBYET, 4TO PACTeHHs, pasjaras yrJeknciblit
ra3, acCUMHM/IHDYIOT 4acTh 3aK/IOUEHHOTO B HEM KHCAOPOHA“.
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J10 3AKTOYEHHUE BechMa XaPaKTepPHO, TaK KaK OHO I[10KasbIBaeT,
yro Cocciop oTnasan ceGe sicHbIH OTYET B TOM, YTO Ha-paAy C Bblle-
jleHdeM KHCIOPOAA IIpoWcXonuT M ero roraoudienwe, Ecaum, nonbsyacs
uudpamn Cocclopa, Mot npHGaBUM KONMYECTBO MOIVIOIEHHOTO KHCIO-
pofa K KOJMYECTBY BLLIEAEHHOro, TO CcymMMa Oyier xak pas paBHa
KOMMYECTBY MOMIOWEHHOro yriiekucaoro rasa (1o o6semy). CooTHOUIEHHE
OOMEHHBAEMBIX T'A30B TaKuM OOPA3OM PABHO ENMHHLE, eCHH YUHTHIBATL
pyectTe Jorxarue # Gorocunres. 3TOro HE MOMO 6bl ObIThL, eciu Gbl
CoOTHOMENUS OOMeHNBaeMpIX ra3os B (POTOCHHTE3E 3HAYHTENbHO YKIO-
wstoch o1 enuHuust. Jlocse Cocciopa BecbMa obGCcTOTENbHBIE HCCHIE-
nosanust GeIM npouasesenn Byccanro (1864—68), xoropwiil sa-
JAaNCs LEAbI0 HENOCPEACTBEHHO ONPENETUTh cOOTHomenne O/ CO,.

[Tpubasaas yraexucamit ra3 K BO3AYXy, 4307y, BOIOPOAY HIHM
Merany u padorad B 3aMiHyTo#  arMocdepe, OH TpHINEN K BHIBOLY,
yTo cootHoueHue Oy/CO,== 1. ,

Woit BeiBop nosayuuwics vy luaéswnra, koropeil nomeuian B
3AMKHYTOE NPOCTPAHCTBO LEJIbHBIE DACTEHHS W ONIPeesn ra30Beil obMen
BO BpeMsl MX PasBHTHA; OKA3AA0Ch, UTO Y HEKOTODPHx pactenuit 0y/CO,
MOXET HOHTH no weauduuer pauo# or 1,15 jo 1,33, Hlaé€swuur
TYMAeT, UTO UYACTh BRIEIEMOrO KHCIOPOAR DACTEHHE 3aMMCTBYET U3
KHCJIOPOAHHIX COJelt, Hanpumep u3 HUTpatos. B Buay 1oro, 4to razosbiil
00MeH JIBIXaHHS, COBEPINAIMHCT OTHOBPEMENHO, MOWKET HMETh B/IUsSHHE
Ha yuer rasororo o6mena dortocuntesa, boHuee u Maunwen (1886)
caenaay KpaiiHe MHTepecHylo NONLTKY OTHEHMTL 3TH B4 Npolecca U
NPOM3BECTH TOYHGE onpeneacuue cooTHoeHus Oy/CO. BHE BAHSHUA
~EBIXaTentHoro  Kosdduiinenta.

Ias  peutenwss TocTaBneHuod 3a1auM  OHH  NPHMEHWIM UeThpe
pasHBIx MeTona. Ilepsuiit cBoamdcst K TOMy, UTO JIMCTbsl BBOJIMIMCH. B
IAMKHYTHIE COCYN, HAMOAHEHHBIH BO3AYXOM, OOOTdIUeHHBIM YIJEKHCAbI
T430M, WM 3aTE€M TMOABEPrasmvch OCASLOBATENbHO OCBEIUEHHIO M 3aTeM-
weunw, [lpeanonarass, uyro jApixaHHe COBEPUIAETCH CAHMHAKOBO HA CBETY
Y B TEMHOTE, HETPYUHO N[O HAHHBIM aHANU30B TA30B ONPENENHTH, KAKOe
KOJMYECTBO KHCIOPOAa HOTVOUIEHO M YIVIEKHCIOTO 1asa  BBLIEJEHO
BCACACTBUE JbIXAHHSH BO BPEMS OMBITA C OCBEIICHHMEM.

DT0T NpHEM B NPAKTHYECKOM OTHOUICHUH Hanbonee ynoleH,
K HeMy Npuberany 3aTeM MHOTYE HCCNENOBATENH, TAK KAX NPU 3aTeMHEHHH
AHCTHEB (QOTOCHHTE3 COBEPLLEHHO DPEKPAIIACTCS, M 3TO [aeT BO3MON-
HOCTh TOYHO YUYECTh ra3oBbi OOMEH MLIXAHMS OTHENLHO OT (POTOCHHTERA,

Bropoit meron Borube u Manxena Obl OCHOBaH Ha JAHHHX
Kaon bepnapa (1878) o meHicTBUH HAPKOTHKOB Ha 3e/leHOE pacTe-
Hue, DTOT 3HAMEHUTHIA . (PU3HOJOL  NOKA3aNl, YTO yMepeHHble JIO3hl Hap-
KOTHKOB COBEPUICHHO IPHOCTAHABIUBAIOT (POTOCHHTES, TOTAA KaK JibIXaHHe
HPOOMKACTCH, :

Tlopasassi Qorocuutes -npu nomouin xaopodopma, bonuse n
ManKeH MOMM Y44THIBATL I'A30BBIH OOMEH JbIXamusg HA CBETY AN
JNCTLEB TOTO PACTEHMWS, C KOTOPHIM BEJHCh ONBITH Hakx (HhOTOCHHTE3OM.

STOT TpHEM B NPAKTHUECKOM OTHOIIEHHM MeHee YA00€H, TaK KaK
oH Tpebyer MpeRBADUTENHHBLIX ONBITOB YIS  ONpesieseHusl  JO3HPOBKH

YcaoBust nocTynaEHus YINEKHCHOTO TA3A B 3EJEHBIE KJETKH. 61

Haporika. Tak kak, ¢ Apyrol CTOPOHbI, U3BECTHO, UTO HAPKOTHKH B .
U3BECTHBIX 033X MOBHILIAIOT SHEPIUI0 JAbIXAHUY, TO NPH TOUHBIX PaboTax
HEOOXOIMMO HAaWTH TaKyio 03y HAPKOTHKA, KOTOpas, Mojasmss (oTo-
CHMHTE3, He YCHAMBaJA Obl JLIXAHHS.

Hakomew, npu pabore ¢ JMCTLAIMH CyXOTYTHBIX pacTeHnii HEOG-
XOJUMO CUMTATBCS TAKKE C AHATOMHUECKMM CTPOEHHEM JIHMCTA W CKO-
POCTBIO NPOHHKHOBEHHS HADKOTHKA BO BHYTPEHHHE TKAHH.

Tperu#t mMerosm coctosn B HOMHOM yjaneHHH YIAEKHCAOTO rasa us
ATMOCQEpEI, OKPYKAIOUIEH AUCThS;, H ydeTe KOJIMYECTBEHHBIX KOAeBamui
B COZepXaHUM Kkucaopoaa. Hag asroro Owan B3gTel ABA OJHHAKOBLIX
COCyna, M3 KOTOPBIX O/AMH COJEPKAJ RACHILIEHHBIA DACTBOD eAKOTe
Oapira, a Apyrod—pasHbifi 06beM uncrofi Bomsl. B mepBom cocyne,
6.1aroAapst NONIOWIEHNIO GAPUTOM “YIVIEKWCIOTO rasa, He TOMBKO yCTpa-
HiACs (OTOCHHTE3, HO M NPOUCXOAMNO yiadMeHHe M3 aTMOchepsl yrie-
KHCIOro rasa, BhLIeNSeMOro B npouecce awmxadns, OQTclona sBUAach
BO3BMOXKHOCTb - TOYHO y4€CTh KOAMYECTBO MOTIOIMEHHOrO KHCAOPOaa B
npouecce nbixawus. Bo BTOpoM cocyne, ¢ BO3AYXOM, O6OTalLEHHBIM
YTJIEKMCILIM  Ta30M, YUHTHIBAETCSl KOJHUECTBO BbLIEAEHHOTO BO BpEMA
QorocunTesa KMCIOPOLA M KOJIMUYCCTBO MOTNOHIEHHONO YIIEKUCIOr0 rasa.
OTOT METON, MDPAKTHYECKH OYEHb YNOOHBIH, OXHAKO He rapaHtupyer
MOHOI'O TIPEKpaiieHusi (POTOCHHTE3a HA CBETY, TaK KAaK YIEKHCIBIH ra3,
BbIAE/ISIEMBIH  BO  BpeMs. HLIXAHHS, MOMET OBITh pasNokeH B MOMEHT
Bhigesenns. Enkuil 6aput morioTHT TONBKO Ty YacTb YIIEKHCIOrO rasa
ABIXaHHA, KOTOPYIO HE YyCHeloT MOIVIOTHTH 3e/IeHble KJIETKH.

Hakoneu, uerseprsiii Merton, upumesenusti BouHbe u Mau-
HEHOM, COCTORIB TOM, YTO HA CBET BHICTABSINCH JuCTbs Euonymus
Japonicus HOpManbHBIE H KENTHie, HECHOCOGHBIE K GOTOCHHTESY BCJei-
CTBHE MOJHOTO WU MOYTH TIOJNHOTO OTCYTCTBHsi XJ0opoduana. Yearwe
JHCTBH CIAYKHIH  CAENOBATENLHO IVl U3MEPEHHs ra3oBOTO 0OOMeHa Ibi-
xanust. Hesocratok sToro Merona 2akmouaercs B TOM, uTO OH Tpebyer
cHeunpHuecKoro noabopa JUCTheB, MEATHIX W 3eeHBX, ¢ OAHHAKOBOK
2Heprueit AblIXaHud. -

M3 naHHBIX, TONYYEHHBIX BCEMH TONBKO YTO ONMCAHHBIMH METOLAMH,
BoHHbe M MaHXeH HAaXoOAT, UTO JLIXATENLHBIH KO3 dHIAeHT
JHCTHEB BCErla Hibke 1: Beanunna ero xoaeGaiack B npenenax or 0,73
xo 0,96. OOGumit KoadouuueHT razoBoro obmena (GOTOCHHTE3d BMECTE
¢ IpixaHueM BapbupoBan or 0,91 no 1,09, torma kak ucTuHHBIE K03¢-
duunenr dorocuutesa, O./CO,, xonedancs s npenenax or 1,06 no 1,24.

"Takum oGpasom, TOT (aKT, “TO NPH BAIOBOM yuere rasoBOLO
o6meHa (hOTOCMHTE3a M abIXaHus cooTHOWenue (),/COy OKa3hBaeTcs
OueHb ONM3KMM K eQMHUIE, OOBSICHSIETCS TeM, 4TO ABIXATebHbIH KO3(-
(bUIMEHT BCErNa MeHbille enuHHIb. B IelCTBHTeNLHOCTH 3Ke BO-BpeMs
dorocnnTe3a pactenne BhiesseT GONBILME 06beM KHCAOPOAA MO CpaB-
HEHHIO ¢ GODBEMOM MOLIOINAEMOI0 YIAEKHCIOro rasa.

[loMHMO HOpMAABLHOrO TIPOIIECCA KHCIOPOIHOTO ALIXAHHS, HA IA30-
Bbil OGMeH 3e/eHHIX OpPraHOB Ha CBETY MOIYT OK43biBaTh BIHSAHUE
noGOYHbIE TIPOlECCH TIPEBPALIEHUH OPraHHYeCKHX KUCHOT., O 6 e p (1892),
U3yuaBIMH ras3osuit oOMeH oTOCHHTe3a Y wmacucThix pactennit (Cras-.
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sulaceae u np.), HaueN, yTO y HHUX KOIDDUIHEHT HOTOCHHTE3a MOMKET
Konebatbest or 1,24 nmo 7,59. Mscucroe pacrerue, eciu B €r0 TKAHAX
©CTh 3HAYMTEJIbHBIH 3amac OPTaHHUYECKUX KUCJIOT, MOXKET BbIIENSATh KHUCIO-
PO, COBEPIIGHHO He TONIOMWAs YIVIEKHCIOro Trasa U3 OKpyxawuwed
ero armocdepsl. :

McTOYHMKOM KHCHOPOAa B JAHHOM CJIydde SIBASIOTCS OTPaHUYecKHe
KUCJAOTH, KOTOPBIE NPYU MOBLILUCHUMA TEMIEPATYPLl W MOM BJAHSHHEM CBETA
pasnararoTes ¢ 00pa3oRAHHEM YIVIEKUCIOTH | MOC/HCIHsIST YCBAUBAETCH 3e/e-
HBIMH KJIETKAMH, KOTOPHIC M BHLIRAIIOT KHCAOPOX B Npouecce POTOCHHTESA.

3t1oT (akT uMmeeT OueHb GOJBUIOE 3HAYEHWE I METONMKH Ompe-
Jenenus kosdduiuenta potocuHTesa. v

Tax xax oprasuueckue KUCIOTH, OYAy4d MPOAYKTAMH HEMOAHOIO
OKMCJIEHHS] YTICBOLOB, YPE3BhUaHHO DPACPOCTPAHEHB ¥ 3EJMEHBIX pac-
TEHMH, TO HEKOTOPHH Uu3GHTOK KHCIOPOJA, MONYUYEHHBIH B OHBITAX
bouune nu MaHXeHa, MOKET UMETb CBOMM HCTOYHUKOM 3TH KHC-

Jgotel. Bo BesikoMm  cayuae npu  onpeneneHun kospduuuenros $oTo-

CHHTE3a OKa3LIBACTCS COBEPIEHHO HEOOX0AuMO 06paliath BHUMaHHE
.gllle ¥ Ha BO3MOMNHOCTL H3BECTHOIO BIHSHMSI CO CTODOHBL TIPUCYTCTBY-
IOHIMX B TKAHK JIKCTA OPraHUYECKHX KHCJIOT.

B Hogeliimee BpemMs O0COGCHHO IOAPOOHBIE HCCASAOBAHMT HAX
koapdunmentom Qorocunresa Ouin npousseneHsl MaxenuH u  [He-
myccu (1913). Tloasepruys oG6CTOSITENLHON KPUTHKE DasHbie METOMBI
-CBOWX TIPE/IIECTBEHHUKOB, 3TH YUeHble B KOHUE. KOHUOB OCTaHOBH/HKCH
H4 MeTOJe B3aMKHYTOH arMoceps! M IIOJIBEPIIU DKCIIEPUMEHTAILHOMY
HCCHEOBAHMIO OdYeHb GOJbIOe Yucio pacteHnit, CyulHoOcTh X NpueMa
CBOAMAACL K TOUHOMY OMNDEACTEHHIO, C -OJHOH CTOPOHBI, JBLIXATeNbHOTO
xoaguimenta, a ¢ npyroifi—saanopero Kosbduiuenta QoTocHHTE3a N
aurxanusi. LTpu aToM 0Ka3anocs, 1o apxaredbusil Koadduuneat COy/0;
xoJiebaercst 'y 24 uccaemoBaHHbx BUIOB pacrenuit or 0,92 mo 1,12,
.a Bajooil xoadduument O,/CO;—ot 0,97 no 1,12.

Tak kak BasoBO#l KO3(pBUIKMEHT Y OTHENBHbIX BHLOB OKA3ancs
OYCHb OGMM3KHM K JbIXaTeNbHOMY KO3(DOHUMEHTY H TaK Kak MEwLy
oboumu KodpduHeHTaMn OOHAPYIKHUAOCL OOPATHO-IPONOPIUOHANLHNE
-COOTHOILIEHHE, T.-€. [OHHKEHWE OJHOTO NP MOBHINEHHU HPYroro, TO
Maxeud wu JleMyccH MPUXONAT K BEBOAY, YTO MCTHHHBIA KoO3(-
puueHT POTOCHHTE3a paBeH eNuHUIe, T.-&. Ha Kaxasl o6beMm mo-
FAIOIUEHHOrO YIVIEKNCAOro Ta3a 3ejleHas TKiHb BBIAENTET DaBHHIE eMy
-00BeM KUCJAOPOHA.

K romy we Boiosy npumer BuaswmrerTtep (1918), mnpu-
MEHSISE METO NMPONYCKAHMSI TOKA BO3JyXa, 0OOrauleHHOTO YIVEKHCIbLIM
ra3oM M Y4uTHIBasg JAbIXaHde K (QOTOCHHTE3 IyTeM HOCAEeNOBaTENLHOTO
3aT€MHEHHsT ¥ OCBEIIEHMA ONHHUX M TeX ¥e JIMCThHEB. ‘

Hakouen, B Hoseliuiell padore Kocreuesa (1921) ykasw-
Baercsi, 4To KO3(P(PUUHEHT (POTOCHHTE3d TPH IOMEUIEHHH ~ JIUCTBER B
3AMKHYTYIO aTMOcC(epy HeHCTBHUTENBHO JEJAeTCs PaBHBIM €IHHHLE JHIb
110 mpouiecTsuk Gonee MM MeHee NPOJOKUTENbHOrO - BPEMEHH; B HED-
goie e 5—10 munyr nocie nauana onmTa orHouenue CO,/0, 3Haun-
“renpHo Gojpuie eguuuisl, or 1,26 mo 2,50, Taxum oGpasom upu mo-
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MEIEHHH JUCTA B aTMOC(epy, ODOrAIieHHYIO VIVIEKHCALIM Ta30M, CHA-
yasia TPOYCXOJUT YCWISHHOE HOIVIONIeHHEe YIVIEKHCJIOrO Tasa, W Ko3p-
$uieHT (OTOCHHTe3a B S5TOT IIEPHOJ 3HAUUTEALHO HHKE €XMHHIbL.
IIpu ortHOCHTENIbHO caloM cBeTe MEePHOL YCHIEHHOIO IOIVIOLIEHHS
JIUEKUCJIOr0 rasa MOXeT IUJIMThCst jgonee, R0 1 uaca; Takum o06pasowm,
BBIXOJUT Kak OYyATO, YTO HANPSIHKEHHOCTh CBETA OKA3LIBAET B/KHAHHE HA
KOJMYECTBEHHOE COOTHOUIeHHe 06MeHuBaeMbX ra3oB. (COGEHHO HU3KHE
xosthdunments QorTocunTesa noaydensi KocTHYEBH M AN BORO-
pocieli Ha SPKOM conHeuHoM cBere. Tak Kak aBTOP HE NaeT HUKAKOro
OOBACHEHHS HAHACHHBIM MM BDPEMEHHBIM OTK/ICHEHUSIM OT HOPMabHOTO
kosduuuenra Gorocunresa, To, oue-

BM/IIHO, BONpoC Tpebyer, gaabHeHnux

Hoee  OOCTONTE/IPHLIX  MCCIAELOBAHHUI.

Bo Bcakowm ciiyyae Ha OCHOBaHHMU
HMEIOLIErocst JOBOJBHO PAsSHOOOPA3HOIO
OIBITHOTO MaTepHana Mbl MOXEM 3aKJI0-
YUTH, YTO- HCTHHHOE COOTHOIICHHE 00-
MEHHBAEMBIX TIa30B B (POTOCHHTE3E II0
©o0beMy JHO0 TOYHO DEBHO EHMHHIUE,
Ju60 upesBeiyafiHO O/HM3KO K €IHHHLE.
Yro jxe KacaeTcsl pasIuUHBX YKIOHEHHUI
OT 3TOT0 HOpMaJLHOro KosdhdunueHta,
TO MCTOYHMKOB MX CJICAYET HCKaTh
B MOGOYHBLIX HpoOlEccaX, TaK HIH HHaye
BJAMSIOIMX HA rasoBbI OOMEH 3e/ieHOro
pacteHus. '

Tax xax racTHaa siBJsIETCs arna-
patoM (OTOCHHTE3a, TO ECTECTBEHHO
ObI/I0 MCKATh HANMUHOCTH OMKakiiero _
npoaykTa (oTocuHTE3a B HEil.

Ye AHATOMHYECKMMH HCCIen0-
sanuaMu M ou s (1837) 6wnuic yera-
HOBJEHO, UTO B XJOPOIJIACTAX HEPEJKO BCTPEYAIOTCH  REPHBILIKI
kpaxmana. (Cwm. puc. 7.) 3gauuressHo noswe Cawxc (1862-—64) omwpr-
HBIM Iy TeM LOKA34JI, YTO MPU BHIICPIKUBAHNY PACTEHUA B TEMHOTE Kpaxman
ucuesaeT M3 XJIOPOIUIACTOB M 34TEM CHOBA IMOSIBISICTCS HAa CBETY, €CHH pac-
TEHHE aCCUMMJIMPYeT yriaekucielii ras. Ma nanawix ceoux onmito Caxc
NpuIes K BBIBOLY, 4TO KPaxMaja €CTh MepBblil BUAUMBIHA NpomykT &o-
TocuHTe3a. C Tex mop Tak HaswiBaeMas ,nmpo6a Caxkca Ha Kpax-
Man® Gpia NPUHATA He TOJNLKO KaK KAUeCTBEHHBI NPUEM N NOKa3aHus
HATHUHOCTH (OTOCHHTE33, HO TaKiKe CTaNad INPUMEHATHCSI W JJs1 CPaBHH-
TEABHBEIX KOJUUECTBEHHBIX onpeneneHuil. JIHCT, B KOTOPOM KeNaTeNbHO
MaKpPOCKOIIMYECKH T0KA3aTh HAKOIIEHWE Kpaxmana, MOIBepraercs Tpei-

Puc. 7. KpaxmanpHnle 3epua B
xaoporsacrax Mxa Funaria
hygrometrica.

- BAPUTENHHOMY 00ECBEYMBAHMIO HATPETHIM CIHPTOM M 3aTe€M OKpallH-

BAETCS WOJOM B HOJHCTOM KAJAWH HJAM OPAMO HOIHOH THHKTypoi. [lo
TyCTOTE TOHA MOMYHAIOMEHCs pU 3TOM CHHEH OKDACKH MOMKHO O
¥3BECTHOH CTEHeHUM CYAUThL O KOJHMUYECTBE HAKONJEHHOro Kkpaxmana, a
CeoBaTeAbHO H 00 OTHOCHTENBHOH 3Hepruu (QoTOCHHTE3A.
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HanvpHeinie uccnegosannst amm nosoa Caxcy NPeLiomHTE
OoJiee TOUHBI TpUEM OMpeie/CHUs SHEPrHM (DOTOCHHTE3a IO KOJMHye-
*¢TBY HAKOIUMIOUIUXCA B JHCTE NMPOIYKTOB.

Meron oTOT, U3BeCTHHI 110]I HA3BaHHEM ,MeTO/14 TOJOBUHOKY,
BAKIIOUACTCA B TOM, Yr0 HOAOBDPABHIM DACTEHHE C KPYMHBIMU M CHMMe-
TPHYHO-MOCTPOCHHBIMY - TMCTBAMH, NPEMBAPHTENLHO OOECKPaXMANHBAIOT
€ro ¥ -3aTeM BHIPE3AIOT NDH TIOMOUIM IUTAMIIA M3 OJHOH TOJOBHRKH
aucTa Kycok miowaaeo ot 50 mo 200 ks, cm. Kycox sror y6m-
BaeTCAd OlyCKAHMEM B KUIISIAYIO BOXY H 3a3TeM BHICYHIMBAETCS B CYIUIMAbL-
HoM wikany npu 100°C o nocTosHHOro Beca. OcCTaqbHyIO HACTh JIHCTA,
€M OH QIPE3aH OT pAaCTEHUsl, WIH BCe DacTeHHe HOABEPraloT OCBe-
BICHMIO, ¥ MO OKOHYaHHM ONBITA TEM M€ LITAMIOM BHLPE3AOT HPYroH
KyCOK M3 CHMMETPUYHON IOJOBMHKH JIMCTA, YKe MOIBEPIIIErocs Ore-
pauuy, ¥ onpeneastior cyxod sec ero. Paswuma B cyxom sece Memuy
LByMs ONMHAKOBBIMHM 110 IJIOIAAH KYCKAMH YKAXET H4 KOJAMYECTBO TPO-
AYKTOB (DOTOCHHTESA, a4 CENOBATEIHHO M HA BHEPruio [OCHEIHEro.

Ecnu paboTa Benercs ¢ OTPE3aHHBIMHU JHCTLAMH, TO MOXHO BBECTH
ilOBPaBKY Ha IBIXAHWE, BRLIEDPWHMBAT O6ecKpaxMaZeHHLIE KyCOK B TeM-
HOTE BO BCe TO BpeMs, XOrla JPyrast 4acTh JINCTA MOABEPraercs ocBe-
wennio. [lpu pabore ¢ nucTbAMH, HE OTIAENEHHLIMH OT DACTeHus, He-
06X0MMO BBOJHTH LONPABKY HA OTTOK ACCHMWIATOB M3 JMCTA B CTe-
oenb, s wero Ca Kc NPOMSBOMMI CTIEUUAILHEIH OIBIT, BHIEPKHBAT B
TeMHOTE pacTeHHe ¢ 3aracaMM AaCCUMUJIATOR B JIUCTLAX W OHpejensst
110TEPIO CYXOro BEca JMCTA TEM KE METOLOM HOJOBHHOK.

Yie ¥3 CaMOro ONMCaHHs BUAHO, YTO METOJ TMOJOBUHOK IIPHIO-
HeH JMWb I BaJOBBIX YUETOB, He TPeByIomHux GOALLIOH TOUHOCTH.
OcoGenno GobluMe OmMUGKM MOTYT MOAYUATHCS NPH pPaboTe ¢ Heotpe-
3aHHBLIMH  IMCTHAMH, TAK KK CKOPOCTh OTTOKA dCCHMHUJSTOB MOMET
BAPLUPOBATL B BECHMA IMMPOKUX NPEEHAX B 3ABUCHMOCTH OT OGHIErO
COCTOSIHHSI PACTEHHSI, ' ‘

[pu mansHeduiux ucc/iefOBAHUAX NPUNUIOCH, ONHAKO, TPU3HATH,
uTO JaleKko He BCe 3e/€Hble PACTeHus CcrnocoGHH 06pasoBaTh Kpaxmai
va csery. Ho, camoe rnasuoe, B&My ynanoch noxasars, 4o XA0poO-
IJAcThl cMocoGHLl 06pa3oBarb KpaxMad W B TeMuore. Fue B 1874 r,
B&wm cnenan Habnioienne, 4TO MOJNOALIE TPOPOCTKM BBHICUINX PACTEHHMiL
00pasyioT KpaxMan Npu TakoM c1aGoM CBeTe, npu KOTOpoM (HOTOCHH-
te3a ne MomeT ObTh. OGpazoBAHME KPaxMala B TJIACTHIAX B 3TOM
¢lyyae, M0 MHEHHWI0O b & Ma, NPOMCXOAMIO HA CueT OPraHMuecKHX 3a-
nacos cemenn. 3ateM B 1883 r. Obuld - Crenanbl ONBITHI, M3 KOTOPHIX
COBEPUICHHO SICHO BBITEKAN0, YTO OOeCcKpaxMajNeHHBI JHCT HA pacTBoOpe
caxapa HaKOIJIAT KpaxMad B XJIOPOIJIACTAX NPH IIOJHOM OTCYTCTBHH
cera. Ilpu s10M OKasanoch, uTo Ha KpenKuxX pacTBOpax caxapa (o 200/,)
Kpaxman 00pasyercs B XJOPOIVIACTAX TAaKUX pacTeHuH, KOTODHE, KAk
Galanthus, Hyacinthus, Iris, Ornithogalum, wuopmanbio Kpaxmana:
‘He. 06pasyIoT. ’

Otciona B €M cuenan BbIBOL, YTO NEPBLIM IPOLYKTOM ACCHMUAALUHN
YIIEKHCIOTO rasa sBfseTcsi HE KPaXMand, a caxap, -Ha €4eT KOToporo:

MAACTHAA CTPOUT KPAXMAil. , '
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Bosee' nompobusie wmccaenosanua A, Metiepa (1885) noxa-
344, 4TO CnocoGHOCTH 06Pa30BaTh -KpaXmasa y ABYIOAbHHX Bapbupyer
B BecbMa Wupokux mpenenax.. OcoGenHo obuipHOe 00pasoBaHME KpPax-
mana wmabmonaerca y Solanaceae w Papilionaceae, sarem cnenywor
npencrasuTean 17 cemeiict8 ¢ OOWILHbIM OTIOHEHUCM  KpaxXMana, Kax
Papaveraceae, Fumariaceae, Geraniaceae, Primulaceae, u np.
Ymepenno ornarawT kpaxman Caryophyllaceae, Polygonaceae,
Coniferae w np., scero 14 cemeiicrs, Ouenp majio 06pasyercs ero y
Lobeliaceae;, Gentianaceae.

Y3 0oguon0abHBIX 0BUABHBIM  OTACKEHUEM Kpaxmana OTIN4arwTesa
Dioscoreaceae, Juncaceae, ymepenusm — Alismaceae, Cyperaceae,
maney — Gramineae, ouwens manwm — [ridacege. - Coscem ne oGpa-
3YIOT KpaxMaja B JHCTbSX {IpH HOPMAJLHLIX - YCHOBHAX BUAKI Allzum,
Scilla, Muscari, Ornithogalum, Asphodelus, Hemerocallis, An-
thericum, Yucca, Orchis fusea.

Ucenenys pacrenus, He ofpasyromue xpaxmana, A. Meliep Ha-
e, 4To Yy HHX NPOUCXONHT HAKOIJIEHHE caxXapa. Taxk xak XJ0pOoraacTh
CAOCOBHN 06p33013a'u, Kpaxman Ha cyer caxapa 6e3 RCAKOIO ydactha
CBETa, TO 60J}bluaﬂ Wi MeHbliag HAKJIOHHOQCTL K 06pa8OBaHHlO Kpax-
Majla MOIA OHITh YHOBACTBOPUTENHHO OOBsicHeHa crelupuieckum cBok-
CTBOM TWACTHN (POPMUPOBATH KPAXMAALHbIC BCPHA JMG IPU ONPeleneH-
HOH KonnenTpaudn caxapa. Jedcrsurensio, HluMmep nokasan, yro y
Hydrocharis morsus ranae oGpasoBadue KpaxMana B XA0pOTIACTaX
HawdHaeTes yae na 29/o pactBope rmokosk, y Impatiens parviflora -
Ha 300, a y [ris germanica —tonpko na 200/0. OnHAKo, ¥ HEKOTOPHIX
pacrenui, Hanpumep y Allium Cepa, 06pasosanue Kpaxmaia He Npouc-

CXOIMT HM NPW KaKMX KOHUEHTpauusx caxapa.

Bo seaxoM iyuae OGHapyeHHBE (akThl a1  BOSMOXHOCTb
YCTaHOBUTHL JBe (DH3HONOIWUYECKAe TPYINL pacTeHuii—KpPaxMalbHbi¢
M caxapHDle, CBIBAHHME JAPYr C JPYroM MOCTENCHHBIM MEPeX0i0M.

CoBepiienHo Takde ke Ipynnbl Obinu Haitnens Payxen (1914)
y MXOB; B 39TOM K/JacCeé pPACTeHHH KPAaXMaJbHBHIMH SBISIOTCA: BHABI
Pellia, Marchantia, Mnium, Kantia w 1p., 3 caxapHeMU—BUHILHI
Orthotrichum, Laptozia. .

~ Comepiienno He ofpasyior kpaxmana Andraea petrophila,
Hedwigia albicans, Frullania dilatata, Radula complanata.

Tax KAk KpPaxMai sBJSeTCsi NOJMCAXAPUAOM,. TO €CTECTBEHHO Clie-
naTh BHIBOJ, YTO OH TNpeJCTABIseT COGOH BTOPMUYHBIH NPOLYKT (HOTO-
cuHTesa, obpasylowuiics Ha CueT HAKOIAILMXCA B KieTKe ¢aXxapos,
KOTZa WX KOHUEHTPALMA AOCTHraeT HeoOXoAuMON JIA TACTH/ JaHHOTO
pacTeHusl BEJUYKHEI, ’

Ho ecnu xpaxman He ecTh HepBHi rpoxykr - GoTOoCHHTESd, TO
KAKOE e 3HaueHHe BOOGILE HMeeT INpOllecc KpaxMalo06pasopaHus B
senenbiX maactuaax? Ha sToT BoOmpoc nbtaics oTBeTHTb A. Mwoanep
(1904) crienmanbHbIM HCC/IE0BAHMEM O CPaBHUTEJBHOH 3Heprun ¢oro-
CHHTE3a Y KPaxMalbHbIX- ¥ CaXapHBIX pacTeHni. : '

TMonbaysicy Meromom nonosunox Cakca, OH mpuule] K BHIBOAY,
YTO caxapHble pacTenus oOHapykmBaloT Gojee ciabyio oHepruio Qoro-

Marepust ® pacTeHus:. h]
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CHHTEe3a MO CPaBHEHHIO ¢ KpaxMmanbHeMu. [IpuBenem umdposele nawHbe
u3 ero paboier. Ilpu nomemennn JucTheB B arMocdepy, 060raliennyto
YITIeKUCIbIM T330M, OH MOAYYWI  CleAyIOlIHe REeNHUMHBI NPHBEca CyXoro
BeecTBa Ha 1 KB, MeTp Twiowand JucTheB W 10 4acoB accHMUIALHMOH-
Ho# paboThi

Pacrenns Kpaxmaaucrsie, Pacrenns caxapnvie.
Alliaria officinalis . . 10,6 rpauma Arum dtalicwm . . . . . 10,0 rpamma
Nicotiana Tabacum . 13,8 Allium Cepa . . . L1190,
Helianthus annyus . . 182 Colchicum autumnale . L1220 )
Verbascum wnigrum . .20,3 Conna indica - . . . . 152
Rumex oblusifolius . . 222 , . Musa Ensete . . . . . . 181

”

Nymphaea spec. . . . . 23,7

Cpasuusas uHbpr 060UX pAAOGB, Mbl BHIMM, UTO 3dK/IIOYEHHE
Mionaepa BPAL JIN MOXHO MPH3HATH NPABHILHEIM, C UHCTO TEOpETU-
YeCKOU TOUKM 3pEeHUS NPEACTABAACTCH BECHMA BEPOATHHIM, YTO KPAXMano-
o0pasoBaHue ABIACTCH CPEACTROM IIOHM3WTh KOHUEHTPAMIO CaXapa B
K/IETKE; CPENCTBO 3TO KaAMETes BeChMa LesecO0BDasHBLIM Jis MOMAEPKA-
HHA BHEPrUIHON paboTh (OTOCHHTE3A, KOTOPAR MOMKET 3aMeDKUBATHCSH
M36HITOUHLIM HAKOIUIEHHEM aCCUMMASTOB B pactBopumoil  dopme: Ho
N0 CYUIECTBY BHAY€HME KPaxMaROooOpa30BaHUA OCTAETCS HESICHBIM, ¥ HU-
KaKMX TOHYHBIX OOBEKTHBHBIX AAHHLIX B MOJb3Y TOMBKO YTO YKA3AHHONG
qUCTO TEOPETHYECKOTO M, KCTATH CKA3aTh, BECLMA DPACHIPOCTPAHEHHOrO
TONKOBAHMS MPUBECTH Heab3s, He AMmieHa AaXe BEPOATHs MBICAbL, 4TO
KpaxManooGpasoBaHMe eCTh MapaanensHbiii NPOLECe, He MMEWIMH nps-
MOl ¢BA3H ¢ doTocunresom. Jleno B TOM, 4TO 1OCIE OTKpBITHS BEMoM

CIIOCOBHOCTH XJI0ponnacToB 06];)330133'[‘[) KpaxMan B TeMHOTE, NoaTsep--

knennoro lnmnepom u A Meiepom, satem ObUiM UCTEIaHbI
camble paSl-lOO6p83HbIQ BCLIEeCTBA B KayeCTBE Marcpuand. B pesyabTare,
no nawHbM A, Meliepa, Jlopaua, Hauncoua u Tpeby, oxa-
34J10Ch, YTO XJIOPOMAACTH 06pa3yIOT KPaxMald 3 TPOCTHUKOBOTO caxapa,
MaJLTO3L, JAKTO3b, JEKCTPO3H, JAeBONE3H, . FaaKTO3b, MaHHUTA, AY/ib-
uuTa, MEJAMIUpUTa, ajgonurta, copbura, -JeKCTPHHA M rauuepuHa.. Hu
OJHO H3 3TUX BEHICCTB HE ABJSETCS, ONHAKO, YHUBEDCAIbHBIM, 34 UCK/IKO-
yeueM, OHTb MOMET, TPOCTHUKOBOLG CaxXapa, XOTA HCHbITaHde Gonee
MHOTOYHC/ICHHBX BWAOB pacTeHHl BEposTHO IpPHBEAET K ¢ OTPHNANKIO
YHUBEDCAILHOCTH M 9TOTO COC/MHEHMSI.

Sra cenuUYHOCTL B CBA3M ¢ DPA3HOOGPA3HEM B KOHILEHTPALMH
" OCHOBHOTO MaTepuand, NpH KOTOPOH HAYMHAEeTCs KpaxManoobpasoBanue,
€CTECTBeHHO HABOLMT HA MbICHb, 4TO 3TOT Npouecc, 6uTh MOMKET, npen-
. CTaBIseT COGOR Peakuuio TIACTHIHT HA HAKOIIEHHWE M3BECTHBLIX BELIECTB
B N/a3me,— DeaKiliio; HMEIOLIYIO OIPeje/IeHHOEe (PUSHIOrHIecKoe SHaAYCHHE
nns caMo¥ naacTuibl. K ToMy e -mechMa XapakTepHO TO 0O6CTOsITeb-
CTBO, UTO CIOCOOHOCTL 06pA30BATH KpaxMai CBOHCTBEHHa XPOMOMIACTAaM
u ocobenno JeHKOIIacTaM, ﬁpencrasmromnM coboll penynUpOBAHHBIE
(OpMB! 'HODMANLHLIX 3e/IeHbIX IIACTH, HE YJacTBYOmAe B (POTOCHHTESE.

Bo Besikom ciiyuae ombiTel ¢ 06pa3soBaHuEM KPAXMANA B TUVIACTUAAX
H3 PAacTBOPaX CAXapa B TEMHOTE He MOTYT CYKHThb HDSMbIM JOKA3ATENh-

%
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CTBOM, 4TO B HOPWANLHHX YCHOBHAX o6pasyerca caxap ‘B kauectse Giru-
*Kaltwero npoayxra dorocuntesa. Heo6xonumo 6u110 monyunTh Henocpen-
CTBEHHbIE IAHHBIE O HAKOMJIEHHH €aXapa B 3eJeHwX K/JeTKaX M onpele-
Tk ero npupony. bpoyw u Moppuc (1893), npexnpunasune sty
paboTy, IMOKA&3aMH, YTO B JIHCTHAX HAKOIUIIOTCA M3 TPYNfibl HACTOALIMX
€axXapoB €axaposa, INOK03a, AeBIAE3Z M MajibTo3a. [IOMLITKM OTKPHTH
IpPYrHe TeKCo3bl, KPOMe NEeKCTPO3bl M JICBICJE3bl, HE YBEHUAAUCH YCIe-
xoM. Beunpy TpynHocTed B HAeHTHOUKALMH OTHE/NBHbLIX FEKCO3, BOMPOC
BTOT, OAHAKO, HE MOMXET CYUTAThCA OKOHYATEARHO petieHHsiM.. TouHo
TAK We HEb3% CUUTATH PEIHEHHLIM U BONDOC O HPHCYTCTBHM MalbTO3bL:
corsacHo HoBeimuM namnpM [Assuca, Joma nu Cayspa (1916),
MaJIbTO3a 00pa3yeTcss B JucTe. BCISACTBHE 3HIUMATHUECKON peakiing, Ko-
TOpasd HACTYNAET, ecay JucT yOHUBACTC He MOMEHTaNbHO.  DTH aBTOPH
yKa3LBAIOT BMECTE C TEM, 4T0, NOMHMMO TeKCO3, B JIMCTBAX . HAKOMIAIOTCA
TaK)Ke TMEHTO3bl; 3aK/I0ueHue 3TO, OAHAKO, CHEJAHO JHIIL HZ OCHOBAHUH
KOCBEHHBIX JAHHBIX U HE MOXET CUMTAThCH CTPOrO [AOKa3aHHLIM, TOUHO
TAK Ke KAK M BaK/IIOUCHWE O TDHUCYTCTBHMM NEHTO3aHoB. bpoyH W
Moppu ¢ OTPHUAT NPUCYTCTBHE NRUTO3 B JUCTLAX B KAURCTRE .ODO-

" nyxTa (hOTOCHHTE3a.

M BuguM Takum o6pasoM, UTO BAWHeHni BOHpOC, HMeHHO
BOINPOC O XHUMHUECKOH IPHPONE HAKOIVISIOWIUXCH aCCHMAATOB, B CYyII-
HOCTH uYpesBbiyalino ciabo paspaborad, He momiexuT cOMHEHHIO TOJBKO,
YTO Y BLICHIUX PACTEHMH B aCCHMHIMDYIOIIMX K/ETKaX HAKOTAAIOTCH
caxaposa, roxo3a u Qpyxrosa. Caxapsl 3TH HaKOIMIOTCH HE TOJNBKO
Y CAXapHHIX, HO TalOKe W y KDAXMAMMCTHIX DPacTeHuil, Npu yem, no jAaH-
HeM DBpoyHa M MoppHca, Rake Y THIMYHBIX KDPaXMalHCTHIX
pacrenuil raaBHAY Macca aCCHMHJIATOB MPEACTAB/EeHA CaxapaMH, KoJuue-
CTBO e KPAaxMaid COCTABJAET JHIIp OYeHL HEGOMLILYIO 100 061Ero Ko-
JMYECTBA accuMuanToB. Tak, Hanpumep, N0 JAHHBIM OLHOIQ ONHITA C 110J-
COIHEUHUKOM, nocjge 12 yacoB OCBELIGHUS NOJYYHJICT NPUBEC CYXOro .
BenrecTsa Ha 1 k8, MeTp miomanu B 12 rpaMM; W3 HEX Ha KOO KpaxMmasa
npuxonunock 1,4 rpavu. TTonoCHbIE e Pe3yabTaThl OblTH NONYYEHb H LI
Tropacolum majus. Y 91010 pacrenus ObIM aHaIM3UPOBAHK TPH NOPLHHU
JUCTbEB! TIePBad NOPUMS 3aKliovana JHCThs, cOOpaHHBIE B O 4. yTpa,
BTOpasl — JUCThbsl, COGpaHHbie TAKKE B 5 4, yTpa M OCBEHIABILHECH AO
5 4. MOmOAYAHW, ¢ YepemKaMH, ONYLICHHBIMH B BOLY; MAA TPEeTbel
NMOpHUKE OblIM B3ATH! JIUCTLA, OCTABJEGHHEIE HA pacteHHH# 40 5 v, nono-
AyaHn. Anamua yriaeBOLOB AAl C/IeAyIOlue PesysbTaThl:

Koangecrso yraesonos B %o OT cyXoro seca JHCTbEB.

I nopitus, I nopuas. 111 nopuns.
Kpaxman . . . . .123 3,91 ‘ 4,59
Caxapoza . . . . .4,65 8.85 3,86
Umoxkosza . . . . . . 097 ' 1,20 "~ 0,00
Ppykroza . . . . . 299 - 6,44 0.39
Manstoza . ... . . 1,18 ‘ 0,69 . 5,33
Beero . . . 11,02 21,09 14,17
Caxapos .. . . 9,79 - 17,18 ‘ 9,58
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M3 9Tux AaHHBIX BHAHO, YTO y MHCOJHPOBAHHBIX JUCTHEB KaK OTIENEH-
HHX, TdK ¥ HE OTHeNeHHHIX OT pacTeHus, GOibIle BCEro HAKOIJIIETCH
caxapos, HecMOTpsi wa 10, uTo “Jropaeolum npuHamiexuT K ducHy
KPaxMaiucCTHX pactenudl, M3 JWCTbeB, OCTaBABIIMXCT Ha  PACTEHHM,
VIJIEBOAB TEPEABUTaIMCh B CTe0eNb B TEUEHME IHS HACTOJBKO 3SHEp-
FHYHO, 4TC K O 4. momoayAHu obllee UX KOJHYECTBO JHIIL HEMHOIHM
NPEBOCXOXWIO TAKOBOE y JHCTHEB, COOPABHWX B & Y. yTpa, 4G Hadaaa
OTOCHHTETHYECKOR PABOTHL. '

O nepeaBmKeHHH YIA€BOJAOB H3 JucTa B CreBeds B TeMHBIE 4achi
CYTOK Jai0T NPEACTaBIeHHe cleayiomue jgaHHeie Bpoyna uw Mo p-
puca ans toro we Tropaeolum, Auanua yrieBOJOE B ABYX UODPLMAX
JUCTLEB, U3 KOTODBIX OJHA Obid BHICYLIEHA TOTYAC XKeE, a JApyras nocie
BbIICDMUBAHUA DacTeHnss B TeueHHe 24 4acoB B TEMHOTE, Hali CAELYiO-
e pe3yNhTaThi

KonmuyecTno yriesogor B Ofo OT CYXOro Beca AHCTLER.

I nopuus II nopuus nocae
. : L0 3aTeHenus. 24 uac. saTeHeHHS,
Kpaxman . ., . . . . ... .3869 2,98
Caxaposa. . . ., ., .. . .998 3,49
Tmiokosa . . .. . ., . .., .0.00 0,58
Ppykrosa ... ., . . . . .. .141 346
Mansrosa . .~ . . . . . . . .2925 1,86

Beero caxapos . . . . . 1364 939

Wz arus MaHHHIX BHAHO, “TO IIPH 3aTE€HEHHMH, KOTAA paboTa CuHTe3a B
JIMETE NPEKPAIACTCS, KOJNHYECTBO YIVICBOJOB B HEM YMEHBINAETCS, INIDH
UeM yMEHLIUAETC KOAMYECTBO KDPAaXMana, CaXapos3hl M MaibTO3bI; HAlPO-
THB, KOJNMYECTBO IVIIOKOSH kM (DPYKTO3bLI MOXET LANKE YECIMYATLCS.

Onvaxo, cnenars Kakne-au6o 3aKIICUEHHSI 'O TI0CTeLOBATENILHOCTH
NPEBPALIEHHT  OJIRMX YIVIEBOLOB B JDYTHe Ha OCHOBAHUM NOAOGHMX
AHAJIMTHHCCKHX  TaHHBIX COBEPIUEHHO HEBO3MOXHO,

Ws umeioierocs B JiMTepatype aHamMTHYECKOrO MaTepHaa MOMNHO
TONLKO CHEIATL BBIBOL, YTO ¥ MHOIMX DAcTeHHMH KOMMYECTBO Kpaxmana
8d HOYb YMEHBINAETCH WM NaXe OH K YIPY COBEDUIEHHO HCYe3aeT H3
JMCTHEB.

Bumecre ¢ Tem B nepuon OxWBACHHOrO (OTOCKHTE3a BO3MONKHO
bonee 9HCPrUYHOE HAKOMJIEHHE KPaxMana NO CPABHEHMIO C caxapamy;
9T0 ObIIO KOHCTATHPOBAHO, MeXIy npounM, Mionnepon -Typray
(1885) ans sucther TaGaxa.

BeceMa  BEpOsitHO, UTO  KOJMYECTBEHHOE COOTHOMICHHE MENILY
caxapamy M KPaxmMa/ioM BapbupyeT B BeCbMa IIMPOKMUX NPEIeiax y pas-
HbIX BHIOB PACTeHMil; KPOMe TOTO, OHO HECOMHEHHO BAPBUDYET TAKME K
Y OIHOTO M TOTO XKe PAacTeHHst B PasHble YaChl CYTOK. I10g0GHbe Ba-
pranud BOSMONHBI TaKiue B KOJMUECTBEHHOM COOTHOIICHWH PA3HBIX
caxapoe. HauuunocTs HeCKONBKMX CaXapoB yKasbiBAeT, UTO MEPBUYHbIN
NPOLYKT (POTOCHHTE3a cPA3y IKE I[10[BEPraeTCsi HOBOMY XHMHUECKOMY
NIPEBPAECHUIO, KOTOPOE MOXKET [NaTh CEPUI0 PA3HHIX NPOU3BOAHMEX, C
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Yciosus

]

YUCTO XHMHUYECKOH TOYKH 3peHus npelcrapisercd fojee BePOSTHBIM, YTO
HEPBHYHBIM ACCUMMUISTOM fBISETCA rekcosa. Melcib 912 HaXOMUT TOX-
TBepHACHHE B MUKPOXMMHUYecKHX uccienosanusx Crpaxoma (1907),
KOTODBIH ‘HaleT, 4To B Me30(uLIe JucTa CaXapHOW CBEK/BI BCTPEYAeTCs
M3 CaXapOB TOJbKO IVIIOKO33; B XHJIKAX TOABJIAETCH (PyKTO3a M 3a Heit
caxaposa, a MaibTO3a BCTPEUAETCsl TOMHKO B yepemke. Makpockorny-
yecKue aHATU3Bl MAKOTA M KUIOK B OOLieM NOATBEDIMIM 3TH JaHHbE!
caxapo3a 0Kas3anach COCPeLOTOYEHHOH B KUIAKAX, 4 TIIOKO33—B MIAKOTH.

Otcona CrTpaxom Jeraer BBBOL, YTO NEPBHM INPOLYKIOM
hoToCUHTE3a Y CBEKAM SBASETCS IUIOK033, HA CYeT KOTOPOH IIyTeM
IH3UMATHYECKHX DEeaKilmit 00pasyloTcs JNpyrHe caxaphl.

BwiBog 9TOT, OAHaKo, ocnapusaercss JsBucom, llsuiem #
CayspoM, KOTOpbe HAa OCHOBAHMM KOJIMYECTBEHHBIX dHAIM30B NPH-
XOAST K BEIBOY, YTO MEPBUUHBIM C3aXapOM SIB/SETCH Caxaposa; MOoCelHsisl
MOBEPraeTcsl MHBEPCHH IIPY COREHCTBIM MHBEPTA3HI, KOTODAT, 1O LaHHLIM
Po6eprcona, Mppasiia m Joo6cona (1909), npucyrcryer
B 3H3YUTENLHBIX KOJHMUYECTBAX B JIMCTBSIX W UYEPEUIKAX CBeKJIs M OTCyT-
CTBYeT B KOPHIX. .

Quenp OrpaHUUEHHOE YHCAO 3IKCHEPHMEHTANLHBIX HCCAELOBAHHE 11O
9TOMY BOIPOCY, a4 TAIOKe HERO3MONKHOCTL YCTAHOBUTH PH TOMOLIHM
TOUHON KauecTBEeHHOH peakuuu nospieHue NEPBUUHOrO yrjiesola B Ka-
yecTBE NPojyKra (POTOCHHTE3A, HE JdeT BO3MOMHOCTH BbiCKa3aTh Ofpe-
JeNCHHOE MHEHHE B I0JL3Y TOIO HAM Jpyroro n3 caxapos. Euun-
CTBEHHO, UYTO MOMNHO IIPH COBDEMEHHOM COCTOfIHMM HAUMX  3HAHHH
$OPMYIMPOBATH BHOJHE YBEPEHHO, 5TO — SaK/II0UEHHE, UTO GimmKaRum

'TIPOAYKTOM (pOTOCPlP[’l‘ES& ABJSIETCA HE KpaxMmasn, a caxap, Dpupoay Ko-

TOPOTO MPEACTOUT ONpene/Th OyAyuM HMCCae0BaHUsIM.

Eue Medee [OCTOBEPHHX celeHUil Mu uMeeMm o O/mixaldumx
IPOAYKTAX (QOTOCHHTE3a Y HUBUIHX pacTeHuil.

Y senenslx BOAOpOCAeH, NaKe Yy HU3UIMX, 06pasyercs Kpaxwmai
(Conjugatae, Volvocales, Ulotrichales, Charales, Siphonocladi-
ales u wacts Siphonales), y. Acetabulariaceae — wnyman, y Phy-
tophysa w Phyllosiphon — xcunosa, y Vaucheria w Diatomaceae —
Macio (BHe ILacTi); y GarpaubiX HaiilleH yraesBof, OJusKui K Kpaxmaiy
(kpaxman GarpsiHOK), ¥ y HEKOTOPhX—Maci10. Y Gypoix Bogopocielt oTMe-
yer (PyKO3aH, HO MPUPOJA ero He BhisicHeHA. TOUHO TaK e HEeH3BECTEH W
NpoAYKT (OTOCHHTESA Y CHHE3EJEHLIX BOJIOPOCIEH, N0 OAHKMM NAHHBIMI
5T0 — IIMKOFeH, TOTAa KAaK 10 IPYTHM, 3TO - COELHHeHue YIAeBoaa ¢
Heakom (rmokonporeus). Camo coBowo - pasyMercs, 4ro OONbIIKHCTBO
3THX NPOAYKTOB, €CAH HE BCE, HBIAIOTLT BTOPUYHBIMH. - ‘
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Bansinue BHeUWIHUX YCAOBUI HA IHEPIHIO ¢doTocuuresa. Ucrou-
HUKHU yriepoja ¥ ux kouueurpauds. Boza. CoaepaHue KHCIO-
pona. Temnepatypa.

Kak ywe sameueno Beiwe, i ysicHeHwst (DUSHKO-XMMHUECKOH
cTOpoHsl POTOCHNTE3a YPE3BLIUAHHO BAXHO W3YUEHHE BMMAHMSI BHEIIHHX
M BHYTPEHHUX areHTOB i (haxTopos Ha 5TOT rpouecc. [lpu ananuse
BAMAHHS 3THX (DAKTOPOB, OAHAKO, COBEPUIEHHO HEOOXOAMMO OTHMYAThH
JIBE CTOPCHLI BO-UEPBLIX, BIWAHME HA CAMble peakuuy, U3 KOTOPBIX
ClAraeTcsl CuHTe3 OPraHMyYecKoro BEUleCTBA; BO-BTOPHX, BJUsHUE HA
MIACTUAY, K4K HAa JKMBOH BMeMeHT KICTKH, WM Ha BCIO KAETKY, WK
Ha BeCh JMCT, KaK JKMBOW Opram pacrenus.

Heness He 3aMeTwTh, MTO B MHOTOUYHCIEHHLIX 3KCIEDHMEHTANLHBIX
HCCACAOBAHNK, . NOCBAILEHHBIX BHEWHHM M BHYTpPenHAM (axkTopam, 3Tu
IBe CTOPOHBEI HENOCTATOUHO PE3KO PA3NHYANMCh. MHOTrHe 2KclepuMeH-
TATOPH  CKIOHHBI ObLWIM  paccMaTpuBats (OTOCHHTESHPYIOMIME annapar

pacreHus Kak npocryio MaupiMHy, U 2TOT prOHlEHHbIﬁ B3N HEPEOAKO *

OTpaxajics Ha MHTepnperauud (QAaxTudecKHX JaHHBIX. DB npasbHefuieM
WBJIOKEHHH MBI [IOCTAPAEMCS PA3rpaHMYUTh YKa3aHHbIEe JBE CTOPOHEI
BIMSAHHS, HACKONLKO 9TO BO3MOMXHO, HO B HallleM 0630pe Oyaem npuuep-
JKMBATLCA OOBIYHOH CXeMH DPacCMOTPeHHs BJMAHMS OTIAEbHLIX (PAaKTOpOB
Ha Bech wvpouecc (GOTOCHHTE3a, KaK OH [IPOTEKaeT B KUBOH TKaHU
pacrenusi, : ‘ ’

1. WicTouHnku yraeposa u uX KOHLEHTpauua.

Tor ¢ caMoro Hauana yCTaHOBNEHHBIH (aKT, UTO 3eXeHOE PacTEeRHE
CHIOCOBHO ycBauBaTh yraekwCiani raz armocdepsl, elie He pemwan BoO-
Upoca O BO3BMOMHOCTH MCOML3OBAHMA APYTHX MUHEPAALHBIX COCAUHEHNMA
yraepoaa mas QoTOCUHTE3d,

[Ipagna, 1O OTHOMEHMIO K CYXONYTHLIM DACTEHUAM TOYTH . He
MOTIO OLITH COMHEHMS, 4TO YIVIEKHCABIH ra3 aTMOChEepn! CAyXHT eauh-
CTBEHHBIM HCTOYHUKOM yraepona B Iipouecce (ortocunTesa. Ho ywe no
OTHOINEHWIO K BOJHBIM DacTeHusIM MOXKHO ObplI0 TOCTaBHTE BOIPOC, HE
MOL'YT /1 OHH HEINOCPeJCTBEHHO ycBauBaThb KapOoHATH, HAaXOAAIHECH B

Bansnur s

IHUX VCIOBUH HA DHEPIMIO $OTOCRHTESA. I\

pactsope. llenni#t psaa Bomopocnedt (ocobenuo Characeae) w BbICIUX
BOJHBIX DAacTeHMH, KaK I0Kaszauu HabJI0NeRUsl, HHKPYCTUDYIOTCS YIjie-
KHCJIOH H3BECTBI0 B BOJOEMAaX, GOratolX PacTBOPEHHLIMH KapOOHATaMU.
Muxpycrauuss aTta CTONT B TeCHOH  CBA3M € (OTOCHHTE30M, TaK Kak
OTIOWEHE YIVIEKUC/IOH HU3BECTH NPOMCKXOJUT B JIHEBHBIE Yachl BO BPEMS
onmsnennolt GoTocunTeTHUECKOU padoTel. CYLHOCTL Npouecca CBOATCH
K TOMY, UTO KUCHAd ViNeKANLUMeRad COJb [EePeXOIMT B OCHOBHYIO, KO-
TOpas W OTKAAMBIRAETCA Ha NOBEPXHOCTH pacvedus, [IPOMCXOmHT 1
5TO NPEBpaUiCHHE BHYTPH MUBOH KIETKH WM  CHAPYXKK NOH BAUSHUEM
ONHOCTOPOHHErO NOMAOWEHNUS HOHOB KHCIOMO KapOOHaTa, XOpPOIIEHbKO
He BoiicHeno. JIOCONBITHO YKA3aTh, YTO OCANKIENMUE YIUACKHCJAOH COMM
Kanbumsl TPOUCXOAMT TAKKE M B TOM CAydae, KOTH2 B OXPYHKalolieM
pacTBOpe B KAayecTBE HCTOUHMKA Kajblufl HAXOIMTCA THIC HAYM XJO0-
pucThill Kaibuuii. OnwpIT MOKA3ad BO  BCIKOM CAyuae, uro  BOLOPOCIH
MOPYT O6XOAUTHCH 6e3 NPHTOKA YIJIEKHCIOro I43a M3 aTMOCHEphl, €Cin
B OKpyxkawoiell HX BOIE HAXOMITCH PAcTBOPEHHbIE KapOOHATHI.

C rouxu 3peHus XuMuaMa (OTOCHHTE3A 3TOT PaKT BPSIA JH MOMET
¥MeTh GOJBIIOE 3NAYEHUE, TAK KAk BOJHLIE PACTEHHs YCBAMBAIOT M MOJe~
KyJSIDHBIHl pacTBOpenHmtll . B goxe yriaekuciasi$ ras. Topaspgo 6onvue
WHTEpeca NPEACTABMN BONPOC, HEAbL3S MM 3aMEHHTL YIVIEKHCABIH ras
OKHCBI) YIVIePOJIA. :

Crenanupte B 3toMm Hanpasienuu onwtsl (Byccauro, Wry-
nep, IOct, Beenenpap, Puxapac u Masxkayrasas, Kpa-
IMEeHUHIIHKOB) BIGIHE COMACHO MOKa3aliM, YTO OKHCh yraepoaa
SB/ReIC S1IOM JUI1 3eJIeHBIX DACTEHMH M COBEpIUEHHO He yCBAMBACTCS.
[To pamneM 3eeneHaapa HAOBUTOE JACHCTBHE HAYHMHAET SICHO CKa-
3piBaThCs Ywe npu conepwanun 0,59/¢ CO 8 armocdepe.

Yrsepwpnenne borromnes n dwaxkcona (1903), uro npu
cabpix KOHUSHTPAUKAX OKHCh YrAEPOAa MOXKET 3aMEHITh YUASKHCIbIN
raz, He NONTBepjMwiOoch B onptax Kpamenuwnsnuxosa (1909).
Taxum 00pasoM, Mbl MOMEM ¢ NOAHOM YBEPEHHOCTBIO CIAGHATH BMBOJ,
YTO HCTOUHMKOM YIepoja A7 (OTOCHHTE3d MBASETCS TONLKE yrje-
KUCTBHY Ta3 B MoJexyjaspHO# (OpMe wiu e B QOpMe HOHA YroJbHOH
KHCJIOTEL.

Beuay TOro, 4ro napuMasbHOE HABAEHHE YIVIEKMCJIOrO I'a3a B BO3-
nyxe ouenb cnabo, ecTeCTBEHHO ObIO MOCTABHTL BONPOC, Kak Oyner
pearupoBarh 3ejieHOe PACTEHWe Ha YBEJHUYEHHE COHEeDPKAHHS HTOr0 rasa.
Oneltet ¢ oboralieHueM BO3AYXA YIVIEKHCIBIM Ta30M ObUIH TNPeXNpPHHATH
eme CocclopoM, KOTOpHH Haumesd, YTO B BO3AyXe, COIepPKa-
weM 25%0 no o6kemMy YrAEKHCAOrC Fasa, pacTedus IVIOXO PacTyT; He-
CKOJIBKO Jyule — OpU conepxanun 121/20/o,; X0poluo u B HEKOTODHIX
cAydasX HaXe Jydqiue, 4eM B OOGBIKHOBEHHOM BO3AYXe,— HPH COAEPKA-
unn 8%/o. Byccauro, noarBepwaas 3TH nauusle Cocclo pa, Hauwes,
O/IHAKO, 4TO OCOraui¢HUe BO3AYXa YIVIEKHCABIM razoM okasbizaeT 61aro-
RpUATHOE BAHAHME JIHIMB [pPU APKOM OCBEIUEHUW, TIpH cnaboM cBeTe,
Ha060pOT, NpUGARKA TOIO Ta3a YIHETAET PACTEeHuS.

3ateM CHeUansbHO BONDOCOM O BIAHAHMK NAPUWANBHOTO [aBJICHUS
VEREKHCIOTO Ta3a, Ha agepruie dotocunTesa 3aHaaucs Knosu u [pa-

‘



72 . FnaBs maTAS

cuoas (1851), Béwm (1873), Illwruenbeprep u Kunkso

(1873), Mwoaaep - (1876) [MMdeddep (1870), Tonnencrui
(1873) u Kpeticnep (1885).

M3 Bcex aTMx HMccAeNoBaHuil C TIONHOH ONpeneJeHHOCTBIO BHISC:
HUJIOCh, 4YTO /a8 (POTOCHHTE3d  CYLIECTBYET HEKOTOPbI ONTUMYM B
COAEP!KAHUM YIJIEKMC/IOTO rasa; NpH JaibHefleM yBe/IHueHHH KOHIIEHTPa-
LMK 3TOTO rasa, T.-€. IPU fnepexoje ONTHUMANBHONR rpaHullbl, (POTOCHHTES
ocnabisercsi. Ilo mawnbiv ToOANeBCKOFO, IOMEUIABIIEIO JIMCTHS B
3aMKHYTYIO atMocdepy, onTHMalpHas KOHUEHTPAUMs YIJAeKHCJOTo rasa
I pasHbIX BHIOB pAacTeHWd pasnuuHa; TaK, Hanpumep, st Glyceria
spectabils oua paena 8 — 109, nanx Typha latifolia 570, a
s Nerium QOleander HoBUIEMOMY elie HIKE.

OnrumaneHass KOHIEHTDAIMS,  OJHAKO, He OCTaeTCs MOCTOSHHOH,
HO M3BMEHSeTCA I/ OJHOTO M TOTO IKe PACTeHHd B 3aBUCUMOCTH OT
CHJIBl OCBELICHHS; HeM spue CBeT, TeM Bbillle ONTHMAbHAS KOHIEHTpPA-
nug.  Jaudbie 3TH Obuli  3aTeM NOATBepwAeHot onbtamu I[lauta-
Heanu (1903), xoropwmi namen, uro ms Elodea canadensis npu
OCBGINEHHMM, PABHOM !f4 [OJHOJ AHEBHON HHCOMALUN, ONTHMYM KT
npy 109/, CO,, nipu nonuo#t uHcOMIUU—npH 159/y, a npu ocsereHu#
B 4 pasa cuibHee noaHo# wHcossnmM—rnpy 209/, Hlpn orHocurensuo
cnabom ceete anexrpuueckol Jamiel (100 cseuvelina paccrosuun 31 cm)
Kpesicnep, paborasmmi METOJIOM TOK& rasoBOM cMecH, -Hamel s
setku Rubus fruticosus ¢ 9 nucThaMu clefyioline Bapualluy B 3HEPTUH
¢orocuytesa 8 saBucumoctu ot KoHuentpaunn CO,.

Jduu onwima . . . .} 2t i 5~ ‘ 6-1 8- 9-# | 10-# | 11-#

Konnuectso C0,, pas-
JOEHHOI0 B 1 yac

B muurpammax . | 49,6 | 5881 79,2 | 814 i

87,0J 71,71 71,4

17
‘ | |
Conepwxanne CO, 8%y 0,05 I‘(),IO 0,20 0,50[ 1,0 6,6 . 13,3
[
|
|
|

,

Uz wtux mudp sunxo, uro wim Rubus fruticosus ontHmaibHOM
sBisercs Kouuenrpauus CO,, paBHas 10‘/0. Ilpotus nauueix Kpeitc-
Jepa MOXKHO ObUIO O BO3PA3UTH, YTO €r0 OMNBIT NPOHODKAICSH
CJAHIIKOM JIOArO, 4TO SHeprust (POTOCUHTE3a MOIJa YIacth, BC/IEACTBUE
4ero Helb3st CPABHMBATH [JAHHDLIE, IQJYYEHHBE HAa 2-H JAeHb OmbITa, ¢

HaHHBIMH, nojydeHHbIMH Ha O-# meHb. Oanako, npeanpunaras Kpeitc-

AepoM MOBEDKA TIOK&3a/a, UTO Haxe Ha 12-it neds sHeprus (POTOCHH-
Te3a y ONBITHOTO pacteHus ocxalaeda Juuib Q4YEHb HEMHOUO, a8 NOTOMY
OMIHOTPONEHTHOE CONEPkAHUE YIEKUCIOTO Ta3a JEHCTBHTENLHO Crejyer
CYHMTATH ONTUMAJIbHLIM,

BEpoyu u Dcxomb (1902) nmoxasanu, uro npu Lna601>1 KOH-
UEHTpaMK YIVIEKHCAOTO rasa SHEPrus chToanTeBa BO3pacTaeT Hpo-

TOPIUOHANLHO YBEJMUSHMIO B €ro MApUMAABHOM HARACHUH. B OuniTax ¢

Helianthus annuus, Catalpa bignonioides, Polygonum Weyrichii,

s

BaAMSIHUE BHELINNX YCIOBUI HA DHEPIHIO SOTOCHHTERA. w13

Petasites albus, Tropaeolum majus, sta NponoOPLUUOHANBLHOCTL Ha-
Gronanacs Jgdme npu  cogepxadun COy mmke 1,60/, Dtn  nauHble
Obiin - 3areM roaTRepwAeHst bBiaexMaHOM M CMHCOM, KOTOpBIE
wanwm, yro vy Elodea w Fonfinalis npsMas §npomopuuoHaJbHOCTH
nabmonaercs 1o konuenrpauuu  CO,, pasuoit 0,0536%/0; cubHOE
yraetenue QPOTOCHHTE3A NPOUCXONAT, KOTAA KOHIEHTPAUMA NOCTHraeT
300/,
" Hakonen, noseimue onsitel Bap6ypra (1919 —20) ¢ Chlo- .
rella noxasany, 4To NpU NOBHINEHHH cojepwauus CO, or 0,00059/0
no 0,3%, aueprus QOTOCHMHTE3a CHadgajid BO3PACTaeT MPOMNOPLUHMOHATBHO
xouuentpauuun CO,, a 3arTeM HayuHaeT BCe Gonee u 6oJee OTCTaBarh.

Ha ocuoBauuM BCEX 3THUX HAHHBIX Mbl MOWEM OTAWUATL TPH CTY-
neHu B kouuenTpauu CO,: nepsyio crynens npubausuressHo no 0,059/,
KOTHa SHeprust QOTOCHHTE32 NPIMO NPONOPUMOHANLHA  COLEPIMAHHUIO
YLAEKHCIOTO rasza; BTopylo cryneHs npubausurtensHo po 10— 200/,
Korga (POTOCUHTE3 BO3PACTAET BMECTE € YBeNMYEHUEM CONEDIKAHHS

" YrJIEKMCJ0TO rasa, Ho BCe 6onee u Gosee 3aMeJEHHBIM TEMIIOM; Ha-

KOHel, TPeThio crymenn, or 209/ u poime, xorfa $OTOCHHTE3 najgaer
o Mepe yBeauueHus kouuedrpanun COs.

Camo" coGow pasymeercs, 4T0 1pu  paboTe ¢ MWUBLIM JIHCTOM
TPYAHO PacUMTBIBATL, 4TO Mapuuanbuoe nasienue CO, BHYTPH JHCTA

‘6}7D;€T COBEPUIEHHO OJHHAKOBO C JA4BJCHHEM 3TOIG rasa B oxpyma[omeﬁ

auct armocepe. IlosToMy, 0COGEHHO C NUCTLIMU CYXKOHYTHHIX pacteHuf,
cleyeT OXMAarth HeKOTOPOTO NpeyBeJHYeHUs B WU(PPAX KOHUEHTPALUH,
X¥apaKTepUBYIOIMX TEPEX0A 0T ORHOH M3 YKa3auHbIX BbILE CTyneHe# K
caenyouieih.. ToyHO TaK ke BO3MOKHO, YTO pasHbie LU(PHI ONTHMAJI-
HOH KOHLEHTPAIWy, NoJyuaeMple JUIsl PasiuuHbX BHAOB PACTEHUH, MOTYT
NONYUMTLCS HCKIIOUUTENBHO BCIEJCTBHE HEOJUHAKOBO OLICTPOrO IOCTY-
mnennst CO, B senenvie koerkn jaucra. Tlostomy Bompoc o cnenuduu-
HOCTH OHTHMaJLHOH KoHUeHTpauun COy i pasHbX BUIOOB pacTeHui
B CYLIHOCTH TpeOyeT CHeluaNbHOro PaccienoBaHus; HMEIouuecs B
HalIeM PACHOPSDKEHH  SKCNEPHMEHTANbHBIE ' HaHHBIE TOBOPAT JMLIL O
BOBMOXKHOCTH Takolt crenuduuroctu. 19 OKOHYATENBHOIO BBISICHERU:
STOr0 MYHKTa HEOOXOAMMO CpaBHEHWE HBYX MIM Gojee BMIOB B TaKHX
VCIOBUSX, KOTODHIE JaJH Ob BO3MONHOCThL COBEPINEHHO YCTPAHHThL NO-
6ouHOe BIMSHHE CKOPOCTH B Juddysuu rasos, a Takke H IPYTHX TPO-
UeCCOB BTOPHMHOrO Xapaktepa. ToT HecoMHeHHbHi (akrT, 4TO TpsMas
IIPOIIOPUMOHANLHOCTE MEKAY DHepruel dorocunresa u conepxannem CO,
HA6MIOMaeTCsl Ui TIPH  OTHOCHTENBHO HH3KHX KOHUEHTPALHMSX 3ITOrO
rasa, BecbMa Maji0 NPeBHILAIOUINX €r0 COAepKaHHe B BO3LYXe, SCHO
yKasblBaeT Ha HAJUYHOCTL M3BECTHOI'O TOPMO3d, XapakTep KOTOpPOro,
OJHAKO, OCTAaeTCsi MOKA COBEpuieHHO HeusBecTHHM. C TeopeTHYecKOoH

- TOYKM 3peHMs Haubojiee BEPOATHO, YTO B N4HHOM CIyuse TODMO3siLIee

HeficTBHe IIONy4aeTcs BCIEHCTBHE H2LOCTATOUHO OLICTPOH NepepaboTiu
WA YAANeHUd U3 [MACTHAB NEPRUYHOIO NpPORyxra accuMunauuu. [lpa
HAIMYHOCTH TAKOTO TOPMO34 3Heprusi (OTOCHHTE3a CTAHOBHTCI PO~
MOPUMOHANLHON yHe He cKopocTH pasnowenus (0, a cKopocTH OT-
TOKAa MEpPBUUYHOTO NMPOAYKTA WM €ro AaibHeiuied nepepadoTky.
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Ta npejensHas onthMaipuas Kouuentpauus: (0., 10 xoropo#t
eme HabmojaeTcs ypenuuedne - SHEPruw (POTOCHHTE3a,  ‘HOBHAHMOMY
COOTBETCTBYET NPEAENbHOM CKOPOCTH STOrG BTOPHUHOro npoiecca, Mel
BUIENM, UTO ONTHUMAbHAA KOHUEeHTPanua U, YBEANHUUBACTCA AJSI OLHOIO
M TOTO e PacTeHWs BMECTe C YCWICHHEM 'CBETa; 3TOT (axT LaeT OCHO-
BAHHE K 3aAKMOYEHHIO, YTO NpPEAroAaraeMplii HAaMu BTOPWuHsIH npouecc
TAKXKE 3aBHCUT OT CBETA, M CKOPOCTh. ero MOxeT ObTb yBejHueHa Wy-
TeM yCwienus siDKOCTH CBeTa.

JIOCTHUIHYB BOSMOWHON MAKCUMANBHOH BE/HUMHBI, COOTBETCTBYIOILEH
ONTHManbHOMY conepwannio CO,, 3Heprust POTOCHHTE3A TNPU LanbHeH-
eM YCHACHHM KOHIEHTPAUMH 3TOrO rasa JO/MKHA Oblra Obl OCTaThCs
6e3 uimenenus, - ONbLIT [OKA3HLBACT, OMHAKD, YTU 34 NpeASJAMH OITH-

MyMa HacTynaer mnazenue QorocuuTesa, ITOT (PAKT, HAM AyMaercs,

CAYIKMT SICHBIM YKA3aHMEM HA HAJMYHOCTh HOBOFO TOPMO32, KOTOPHIH
ocnabaser paboTy MACTHIAM B TePBOH ee (ase, MMEHHO B CaMoM Npo-
necce pasnowenna CO,. Ha ocHoBaHuu HMEOUIMXCT ITaHHBIX O Tak
HABBLIBAEMOM MHAKTHBUPOBAHUM XJIODOMNACTOB MOMKHO  UPEINOJNOKHATh,
4TO B JAHHOM ClIydae TOPMO30M SIBAfeTcd AAOBHTCC JelCTBME yrie-
KHCIOTO [asa HA IVIACTHAY Kak MHBOH OPT4HHT, a MOXeT OGbiTh W Ha
BCIO KACTKY.

Bo BesikoM ciyyae moJHoe npexpauieHues GOTOCHHTE3d HACTYNAeT
HE Cpasy e I[IPH OUEHb BLICOKHX KOHUeHTpamuax COs: BOJbiiHHCTBO
onmuitos ByccaHr o caenano npu coxepwannn COy ot 30 no 509,.
Kpome rtoro, mmeiorcst ykasatusi, 4To GOTOCHHTEZ MOXET OCYLIECTBISTLCH
JAKEe B QACTOM YTASKMCIOM rase. B mefCTBUTENBHOCTH, HpDeAe/IbHAd
KoHueHtpauns COy ‘1 doTocunTe3a He ONpENeNeHa ¢ Hajiexaulei
TOUHOCTLIO, TAK KAK 4BTOPLI He HPHHAMANM B pacuerT ycaoBull nud-
(dysun 5TOr0 rasa BHyTph 3ejeHOH KJIeTKH, [a H BOOOIe CMeunasbHbiX
ucenenosannii 0 npeeapHoll koHueHrpanuy HeT. LHpu omsitax ¢ cyxo-
Iy THLIMM PACTEHUSIMA CHeAyeT MMeTh B BUAY, 4YTO, Kak nokasanu [lap-
BuH u K. Jinnc6aysp (1916), yraexkuciwlit ras yme npu OTHO-
CHTENLHO HU3KMX KOHIEHTPAUMAX BHSLIBAET 3aKPHIBAHUE YCTHUUHBIX
meselt, Hesbas He 3ameTwrb, OAHAKO, 4TO BONPOC O BAUAHUE Yrc-
KMCJIOTO ra3a Ha JBMIKEHHS 3aMBIKAIOUIMX KAETOK YCTBUIL HYWIAeTcs B
CHEUHATLHOM PacCieloBaHuM. '

2. Boga.

HapasHe ¢ Yriexuc/isiM rasoM, MaTepUaIoM [y TIOCTPOEHHS OpTa-
HUYECKOTO BemecTsa npu (GOTOCHHTE3E CIyIKUT Takke Boaa. Ha ycsoe-

HUM BOAM B CYWHOCTH W OCHOBAHO yTBepX/eHue, 4To Omukaiimumy .

npoaykramMu (QOTOCHHTE3A ABAMIOTCS YrieBOALI #3 TIPYIOB  €axapoB.
Ewe Coccoop ormernn, yro npusec or $orocunresa Golblie: Toro,
KOTOP®IYE MOr Ovl FONYYWTHCS OT YCBORHHS OJHOIO Yri€pPOAa; 2TOT
U3MAIIEK W IamaeT Ha A0M0 ycsoeHHo# poAbl. [lpum cospemennof rex-
AUKE HCC/ACLOBAHAN, OLHAKO, HET BOSMOXHOCTI HEMOCPEACTBEHHO YUYecTh
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KOJIMYECTBO ACCUMUIMPYEMOT BOLLbI, ¥ TOTOMY BONPOC 3TOT OCTAETCs
6e3 HAMMEHALIErO IKCIEPUMEHTATLHOIO OCBEIIEHUS.

Ho HesasucumMO OT ycBOeHust BOAB B Mpolecce NIOCTPOeHHS opra-
HUYECKOTO BEIIECTBA, COAEpMAHHE BOIABI B KJETKE MOXET OKA3BIBATDH

- KOCBEHHOE BIMfAHue HAa (POTOCHHTE3. DBiusHue 3TO OTMEYEHO B ONLITaX

Kpe#icaepa, xoropsifi namwen, yro npH sapsipanud: GOTOCHHTE3 IIpe-
Kpaulaercs. ITH JAHHBIE, OJHAKO0, OCIIAPHBAIOTCA HOBEHUIHMU HCCIIERO-
BauusaMa Buavmrerrepa - u UWirtonas (1918) JKOTOpBIE  HaIIM,
uro y Pelargonium peltatum noreps Txanbto 300/, BoAH COBEPUIEHHO
He OT3biBAaCTCH HA dHEPTuU dotocuuresa., Ecan cHaTh ¢ mcra HIWKHMH
SMUAEPMHUC, TO 3BHEPrusl (GOTOCHHTE3A YMEHBLIACTCA BCEro BABOE IIPH
norepe TKaHpio 709/q BOILI.

MumetoTen TaKkike ykasauusi, 4T0 BOJAOPOCAY PABNAraioT yrncKHCJIbIH
raz B NAaCMONM30BAHHOM COCTOSIHHH

Henpzs He saMeTuTh, 0XHAKo, YTO BONPOC O KOCBEHHOM BJIMAHHMH
CONICPHAHNA BOJB HA 3HEPruio QOTOCHHTE3a elle He pAcCAeoBaH ¢
LOCTaTouHoH noanoTOH. TexHuuecku pabora 3iech  YCIOWHsIETCS TeM,
YTO Yy CYXOHYTHLIX pacTeHuil JIMCTBS TPH TIOTEpe BOJBI  3aKPLIBAIOT
YCTbWIA, BCICACTBME YEro 3aMemsieTcs nocTyilienne CO, B 3eseHble
KJAeTKH. Y MXOB, JIMIICHIbLX YCTLUL, YMEGHbLUIEHHE TYPropa BHI3bIBAET
najenre QoToCHHTesa, OHTL MOMeT TOXe 1o npuuune Gosee SaTPyH-
HEeHHOTO npoHukHoBenus CO, BHYTPb KICTOK.

Bo scakom cnyuae, npu 1ONHOM  BLICYWIMBAHMM 3efeHOH TKaH#
(hOTOCHHTE3 COBEPUIEHHO TPEKPANIAETCS, UTO TAKKE MOMET CIYXHTh
KOCBEHHBIM JI0Ka3aTe/NbCTBOM = HeOOXOMUMOCTH YCBOEHHS BOJIbLI: BMeECTe
C 602.

Cogepwatne Kuenopoaa.

Byayun npojiyKTOM BhifeNeHus, KUCIOPOI, Ka3anoch O, ‘HE He-
o6xomdM it ocyuiectsienus (oTocuntesa.  JlehicTBHTENBHO, METO]
DHrenbMaHHa, KK BOOGULE BCe METOML!, OCHOBAHHLIE HA NPUMEHEHNH
KUCIOPOIHBIX MHAKMKATOPOB, [aI0T HAMVISLAHOE JOKAasarTeahbCTEO, 4TO sl
Hayasa peaxuun (POTOCHHTE3a IPUCYTCTBHE KMUCIOPORA B Cpelie, OKpYy-
waowell pacrenne, MJNHIIHE.

"~ Ogpnako, eme Byccanro oﬁpamn BHHMaHHe Ha TO, 4TO NpH
BLLICPIKHBAHMK DACTEHMI B TemMHOTE H B aTMOcdepe BOJ0POAA, 430Ta
WM MeTaHa, OHHM TEPAIOT Crnoco6HOCTh K oOTOCHHTE3y, HECMOTPst Ha
BUHEWIHUA BnoAHe WopMmansHuy Bum. 3arem [IpuHrcreiim, uccnenys
KJETKH C XOPOUIO BHIPAKEHHBLIM ABWKEHHEM NPOTOINA3MBE W NPHMEHsA
METOL DHIeNbMaHHa, Hawmedn, yTo B OGeCKUCAOPOAHON cpene KAeTKa
TepsieT CHOCOBHOCTE K QOTOCHHTE3y, elle GYAydYd XKUBOH W COXPaHss
cnabsle NPU3HAKK ABMIKCHHSI NPOTOIIA3MEL '

HMponycxan uepes xawepy, rae 6w nomemenw kietku Chara,

TOK BOJOpONA C YIVIEKHCABLIM [dsoM, MOMXHO Hab/I0aaTh,— FOBODHT

I PHUHTCT e UM, —KaAK JBHKEHUE NPpOTONNEG3Mb U CNocOOHOCTL KAETOK

K C}JOTOCHHTESY NOCTENEHHO ~ 0C1abAAI0TCa 10 TOJHOro KCYe3HOBEHNUA,

HECMOTPH Ha HEIpEephIBHOE OCBEUICHUE npernaparta.
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Ha ocnoBanuu nopo6uelx onnitoB IIpuMHrcreidM npUXomut
K BBIBOLY, YTO BHCJIEHHE KHCIOpoAd €cTh ocobas QyHkuus, He
CBfI3aHHAS] HEMOCPEACTBEHHO € PA3/iOXeHHeM YIJIeKUCIOro rasa.

[lopropsia oneiret [{puurcretima, Kaprt rtakxe npumen

x Busony, uro Chara u Elodea npu npomoniuTensHOM npeGrBaHuH
B arMocdepe BONOPOJA, ONMHAKOBO Ha CBETY M B TEeMHOTe, TEPSIOT,

6e3po2BpaTHO cOCOGHOCTE K Qorocuntesy. Hanporus wmxu (Bryum,

Orthotrichum, Dicranum) npu HempeppiBHOM OCBELIEHHH He TEPAIOT

cnocoGHocTH K (hOTOCHHTE3Y B aTMOC(epe -BOAOPOLA; NO1eps 3TOH cno-
COOGHOCTH y HHX NMPOMCXOAMT TOJLKO B TEMHOTE, IIDM YeM OH4 CHOBa
BO3BPAILAETCH, €C/IM TIPEnapaT NOABEPrHYTh OCBEIEHHIO.

Haxonen, » nosefimee spems Buspmrerrep n Ltonas (1918)/

II0HBEPINY 3TOT BOMNPOC HOBOMY MepeKHcc/el0BaHMIO, HpUMenss 00bIYHbIfA
rasoMeTpH4ecKuii METOL M I0JL3YACH TOKOM rasa. [lo muenuo srtux
aBTOPOB, CYIUECTBEHHBIM HENOCTATKOM NPEXHHX MCCIAeZOBaHUE ObLIO
fipuMeHeHe BOAOPOAA B KayecTse HHAW(PPepPeHTHOro rasa, Tak Kak
B JEHCTBUTE/NBHOCTH BOAOPOA OKashiBaeT ANOBHTOE HeHCTBHE Ha Npo-
ronnaamy. [lostomy B cBOMX OonpiTax OHHM HPENNOYIH MMOAb30BATHCH
ABOTOM.

OnpITHO® HCCICXOBAHME [IOKABa/N0, YTO PASNHMUYHBIE BHIbLI. PACTEHUH
06/1a1410T OYeHb DAHYHOH BLIHOCAHBOCTRIO B CMBIC/IE COXPAHEHUS
KH3HM B OECKUCA0PONHOH cpele.

Tak, wanpumep, BssThe And onHITOB ABA BuEa Pelargonium oxa-
3a4uch HeoOLYARHO UYBCTBHTENBLHBLIMH K OTCYTCTBHIO KHCJHODOJA, TOTIA
xak Cyclamen eyropaeum, Hanpotas, oOHAPYXWI GOABIIYIO BHHOCIH-
BOCTh; M3 MXOB Ou€Hb OONBINYI0 BHIHOCAMBOCTL oGHapyxun Poly-
trichum juniperinum., ‘

Onpirpl nokasany, 4ro (HOTOCHHTE3 MOXKET NMPOTEKATH HOPMATLHO
npy OYeHbL MAJOM COJICPMAHHM KHCIODOJA B OKpYyxawiueH pacrenue
cpege; tag, wmanpumep, Pelargonium zonale cOXpaHseT HOPMANBHYIO
SHEPruI0 QOTOCHHTEZA NpH colepwanun 1,35%0 O,

‘ [Tpu Beinepmusannn B Gecxucnoposnolt cpeie, muctbst Pelargonium

CPAaBHUTENLHO GHICTPO OTMUpAOT u Ge3803BPATHO TepAIOT crHocobHOCTL
K (orocuntesy; y Cyclamen u Polytrichum, wanporus, sabiiogaercs
BOCCTAHOB/IEHHE CNOCOOHOCTH K (DOTOCHHTE3Y, KaK HOKA3BIBAIOT HHKe-
cnepyoume 1MDpL, OTHOCSLUHECT K Cyclamen:

Tponomiu- KoJH4ecTBO acCUMUITUPOR.
n{)eenéi,?;:;;ﬂ C0, B Teuenue 1 yaca.

iz 11/
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Ha ocHosanum »tvx manabix BuaswmTterrtep u Llironis
NPHXONAT K BEIBOAY, 4TO TPHUCYTCTBHE CBOOOAHOIO KHCAOPOAA B CPeie,
OKpYKalouied pacTeHne, M B TKAHAX DPACTeHHs-—HE HYXHO IJIf OCYHie-
cTBAeHHA GOTOCHHTe3a. [loChe IONHOTO - BEITECHEHMS KHCACDOAA W3
Cpellsl ¥ M3 KAETOK JIUCTA, DACTEHHE MOKET HAYaTh (HOTOCHHTETHUECKYIO
paGoTy ¢ HOPMAJILHOM SHepruedl, HO 5TO HayaAo PabOTH COBepUIAETCS
HA CYET IPUCYTCTBYIOUIETO B TKAHU OCOBGOFO KHUCTOPOJHOTO COEXWHEHHS,
yyacTByomero B Qorocuntese. - Ilpy nponomxurensHOM  BbLICPKH-
BaHMK pacTeHufi B GeCKMCAOPOXHOH Cpene DPOUCXOAWT pacnafeHue
YUaCTBYIOWIETO B (POTOCHHTESE KHCJIOPOAHOIO COENHHERMS; y pacTeHuH,
COXDAHSIOUIMX KMAHEHHOCTh B STUX YCI0BHSX, (OTOCHHTE3 BO30OGHOB-
JfeTCA B OYeHL ¢1aGofl CTeMeHd, HO 34aTeM ero 3Heprus "nommaeTcsr.ﬁ

Mu1 Buzum TakuM 06pasoM, 410 BuabmrerTep n Ultoaas
MPH3HAIOT HEOGXOAMMOCTh KHCIOPOAA, HO HE B CBOGOAHOM, 4 B CBi-
3aHHOM BuIe. ITOT BHIBOJ, OJHAKO, HOCHT TMNOTETHYECKUH Xapaklep,
TAK KAK HAJAKUHOCTH JIEFKO HJHCCONUPYIOWIErocs KMCJIOPORHOTO COCINHE-
HUSI, yyacTBylouUlero B (DOTOCHHTE3e, OCTAETCs HejoKasaHHoH. Drosne
HOCTOBEPHBIM OCTaeTCs, OJHAKO, TOT (DAKT, YTO NPH NOJHOM OTCYTCTBHH
CBOGONHOTO KHCJIOPONA TIaCTHIa MOXET HauaTb (DOTOCHHTETHUECKYIO
pabory. .

4. Temnepatypa.

[1o706HO COHEPWAHMIO YIIEKHCAOTO 1433, TEMIepaTypa MOMer
OKasuBaTh NBOSIKOE AeHcTRME: HA peakimy (OTOCHHTE3a W HA MAACTHAY
KaK ' KUBOH 3/IeMeHT KAeTKd. M3yueHne BAUAHMS TeMmeparyphl Ha
CbOTocm»xTes' Hauanoce ¢ 1864 r., xorna lle-®oxoHnpe mokasal,
y70 3Heprus (DOTOCHHTE3a B4BHCHT KaK OT TEeMIIepaTypsl Cpejbl, TaK
¥ oT crenuduueckux ocofeHHocrTel pacteHns. 3arem Dy cCcIUTO
clesal TONbITKY ONpPeieHnTh CaMyld HH3KYIO TeMieparypy, npu Ko-
TOpOit ewe npoucxoaut QorocuHres; ma- Pinus Laricio npepenbHOH
okasanacs t°0,5° C. ,

TlepBas cucremaruueckas pabora npusamiexur e inpuxy (1871),
KOTOPHIH IONB30BANCH METOLOM CueTa TYSpIPbKOB Tasa M NpOoCAenni
BansHAe TeMmnepaTypw aus [lottonia palustris or camoro HH3UIErO
(2,5° C) no seicuero (45° C) npenena. IIpu a10M 0Ka3a10Ch, YTO SHEPTHs
$oTOCHHTE3d BO3PACTAET BMECTE ¢ 1° po 25°C, sareM oHa HayHHAET
0CAaBATHCS | CPABHUTENBHO MEMVIEHHO NpH TOBbIIeHHH 1° 10 30°C
¥ OueHb GBICTPO~—IIPH AanpHefieM nospinenun’ no 45°C.

Ilpu ° or 45° no 51°C pacreHne He BhijeNfeT KHCAOPOLA, HO
coxpansier cnocoGHOCTL K (OTOCHHTERY, uTO W OGHApYMUBaeTCH, €CU
ero rnepeHecT: B BOLY, {° kotopo# pasna 18,8°C. Temmeparypa B 55°C
seasiercst 1 Hottonia cveprenbhofi: yxe mocte 10-MunyTHOro HpessH-
BaHMs Tpu 9TOH #°, pacTeHue Hascerma Tepser cnoco6HocTh k Joro-
cunresy. Hekoropele namuple O BAHSHHE {° MBI HAXOJuM B paboOTax
Béma (1873), IHwruenbeprepa u Kuukso (1873); wo-
cnémnne 1Ba yueuwx wokasanu, uto y FElodea canadensis pasio-



i Fuana naras.

menne CO, npexpamaercs npu £© ot 45° mo 50°C, no pacresue
NPOAOMKAET ABILIATH.

3aTeM CHCTEMATHYECKOE HCCIEOBAHHE HA BAMSHUEM TeMIepaTyphl
Guo npousseneno Kpe#caepom (1087 —90), xoropwit paGoran
METOLOM NPONYCKaHWsl TOKA Fa3OBOH cMeCH M YUMTHIBAN Nbixanue. [lpu-
BeleM ero naunble, OoTHOcAmMecs K peTke Rubus fruticosus.

KonnyectBo pOTMIOIMERHOTO
€0, B'1 yac B MuIIUCpaMMax.

T«;&\;gﬁ;;')a Ha 1 ks.

Bcea serka, nenuMerp

JIHCThEB.
2,3% C 24,8 4,0
7.5 . 42,5 6,9
11,3 60,4 - 98

15,8 69,4 11,2

206 65.3 10,57
25,0 - 1.3 11,5
293 59,6 96
33,0 59,5 9,6
37,0 56,1 9,0
41,7 50,7 8.2
3,1

464 31,9

i,

Mz arux uudp cosepmenno scHo BHICTYNAET HANMYIOCTL ONTH-
Manblol remmeparypnl oxono 25°C, 3a KOTOPO# cuelyer’ Iajenne
sHeprun orocuiresa. Cosepinenno npexpaliaercs ¢orocunres npu 1°
Gamskolt xk 50°C, Torma Kaxk aas nWxawus Kputudeckas 17 sewmwr
okono 60°. Kpeilciep TtakuMm 06pasoM BIOJHE MOATBEPACIAET nau-
Hbi¢ CBOHX [IPEHINECTBEHHHKOB OTHOCHUTEJIBHO TOro, 'ITO qf)yHI(IU’m
doTocnuTesa NpH nopsiienuy {0 npexpamaeTcs paHniie QyHKUMH [bl-
xanust (puc. 8). ’

Yro6sl 6oNee HASIHO- HOKA3aTh OTHOUIEHHE  STHX ABYX (GYHKIHH
K £°, upueeseM nanwme Kpetlicaepa ana Rubus fruticosus. Ecn
NPHHATL 33 eAMHHUIY BHEepPruio nuxawus u oTocuuresa npu £ 2,3°C,
“TO 9Heprus OOOMX 3THX TNPOLECCOB  BHPABHTCS TIPH  HOBLILEHHK °
CACAYIOUIMMH OTHOCHTEALHBIMA YHCIAMH

Temneparypa . .23 75 11,3 158 206 25 293 33 37 41,7 464
HOuixanue , . .1 1,8 30 46 48 7,8 88 121 144 191 264
Porocunres . .1 1,70 24 28 26 29 24 24 23 20 1,3

Otu asa pama Uudp ¢ NOCTATOYHOH pE3KOCTHLIO TIOKABLIBAIOT, KaKOe
CymecTBeH}ioe OTMYuvie HAGMIONEETCH Mewcay AblXxaHuem M PoTocHHTE30M
‘B OTHOLICHHY TEMOepaTyphl. - ‘

Kpedicaep noarsepaumn Tdxe NpeXKHUEe JNaHHbIE O CHELHM-
buuHocTy onTMMazbHoO# 10 Yy pasHbXx BUAOB pacTeHuit; B TO Bpems
Kak s Rubus fruticosus onramanbHas TeMNepatypa okasanach Gauakot
k 25°C, mna Prunus Laurocerasus ona pasva 40°C,

' ‘

Butestinty, BOLHIGEK. yeROBAR UA BUEPTHIO SOTOCUITEA. 19

Yro Kacaercs MUHUMANBHON TeMmuepaTypel, npu koTopoll  ewe
MOXKHO KOHCTATHPOBATh (DOTOCHMHTE3, TO [UIA MCCHCHOBAHHBIX pacTeHuit
Kpefcaep noayyns caenyomue DA

‘

Ricinus communis . . . . . .069C
‘ Phaseolus vulgaris = . . . . .09 -
Provus Lawrocerasus . . . 2,20
BRubus fruticosus . . . . . . . 249

Martou (1902 — 04) nawna san Pranus Laurocerasus 6onee
HH3KYI0 Hadaibtyio ¢°, umenno — 6° C. Eule Gosee HusKue Temeparypsl
nawen MioMennp (1892) man numualiHukos, KOTOpLe 0GHapyKHBAIOT
dorocunres nawe npu — 35° u—40°C, Bsuny Toro, uro u mis mbi-
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Puc, 8. Kpusas sueprun QorocdHTeca B 3aBUCHMOCTH OT TeMueparypel, Ho
pawnbiy Kpeficaepa, wrs jasyx sersel Rubus. [Iyaxruprbie Kxpupbie O3H&-
YT BEAMUHHY doTocHuTeda Ge3 yueTa, @ CIVIOMHBIE — C YUETOM ALIXAHUS.

Xauus HaiineHol Temneparyps a0 — 25° w Hume, gannpe W{lowmenas
He HOMAHBI HAC HOpaXarh; HO Ob10 O BeChbMa JeldaTenbHO TTPou3BEeCTH
crenMaibHOe paccieflOBaHHe B 9TOM HANPABACHHH., '

[Mocie Kpeiiciiepa Bompoc O BAHAHWM TEMITEpaTypel HA (HOTO-
cHHTE3 T0JBEPres  HOBOMY  MepeMcclefosado  baekmaHOM H-
MarTan

B nepsoit pa6ore Marrawm [denaeT BECbMa CYUIECTBEHHOE BO3-
paxenne Kpeficnepy no TNoBoly CAMIBKOM OONbMON  NPOAOIKHA-
TEIBHOCTH KAXAOrO OTZENLHOTO ONKTd, YIpex STOT BhoJHE OCHO-
BateneH, TaK Kak y Kpefcnepa NeACTBUTENLHO KNI OTHEHbLHBIA



80 © Tuasa HS!TVAMH-

ODBIT AIWICS MHOFO 4acoB. Kpome toro, MatTTtam ofparuma Takie
BHHMaHHE H4 TO, YTO JJIA TOYHOTO YCTAHOBJAEHMS TEMAEPATYPHl, NPH KO-

Topo#t paboTaeT NUCT, HEOGXOAMMO U3MEPHTh TEMMEPATYPY TKAHN JIUCTA -

TEPMOI/IEKTPHYECKHM MeTONOM. Pabotas TeM e METOLOM NPOIYCKAHUS
ra3oBOfl cMecu uepes KaMepy, rAe UOMEWAACS JHCT, W HPUMEHss, MO-
no6ao Kpedtcaepy, wuckyccrsenmoe OCBENleHMe (rasosas Jamina
C HPUTOKOM rasa mof GonbwuM JasaeHueM), MaTT9M oaHako co-
KPaTH/Ja NPOJI0IKHTENBHOCTE KAKIOI0 OTAENLHOTO onbiTa 4o 1 — 11/3 uac.

HecMOTpst Ha BCe NPHHATHIE NPELOCTOPOKHOCTH, BCE KE B PE3yin-
TaTe NONYYHINCH NaHHbIE, BOJHE dHANOTMUHLIE AaHHMM Kpeitciepa,
KaK 9TO BHIHO M3 CAEAVIOIMX B3aMMCTBOBAHHBIX HAMH U3  CTATHH
MaTT3u unudp, otHocammxes k Prunus Laurocerasus.

Temmeparypa . . . . ... .5 100 120 1B 230 31 370 400 430
KoanyecTBO NOTVIOUIEHHOTO '
00, B MuLIMTpaMMax . . 2 38 46 70 104 155 236" 148 104

Mbl BHAKMM, YTO M 3A€Ch BECbMA ACHO BHICTYIAET TEMIEPATYPHBI OIITUMYM,
npu veM U abcoMOTHAS BEAWYUHA OBTOFO ONTHMYMA BeCbMa ORW3KA
Kk 40° t.-e. k To#l uudpe, xoropyw man Kpeitcaep ms Prunus
Laurocerasus. Taxum o06pa3oM, 10 CyILECTBY, Kasaaoch Obl, HHYEro
HOBOro oneitol MaTtTrau ne manm.

B neiicTBUTENBHOCTH, OmHAKO, MaTT2H BHECId COBEPLIEHHO
HOBLUA 3JEMEHT, NOKAa3aB, 4TO DHEPrHst acCUMMISIMA HE OCTaeTcst 1no-
CTOSIHHOH NpH OIHOH M TOU ke TemMmeparype, HO yMeHbHIAETCS ¢ Te-
ueHweM BpeMeHH. IlocnenosareibHble H3MEPEHHsSt Uepes ONPENENCHHbIE
HPOMEKYTKM BPEMEHH R TO K€ BpeMs I10Ka3aid, YI0 2TO MNaieHHe
BO BPEMEHHM COBEPLIAETCH TEM CKopee, 4eM Bolue Temmeparypa. Oco-
GeHHO HAIVSIIHO 3TO SIBJAEHHE BLICTYHAET [PY TeMNUeparypax, GJAHM3KHX
K Ol'[’I‘l/IMaJIbHOﬁ, W 3a npenesaMu OTITHMANBHOII. anBelIeM naga WIno -
CTpauyy . JaHHBe: IBYX ONBITOB, M3 = KOTOPHIX OAMH ORUT cAenaH
npu ¥ 8,8°C a mpyro# npu (° 37,5°C c smctbsimu Prunis Lauroce-
rasus v. rotundifolia.

Konuuectso CO,, pasnowx. B
1 yae. ma 50 kB. caHTHIMETPOB
JUCTOBOH NAOLIAIY.

Ot Hauana oinblTa npu 8,80 C npu 37,59 C
Yepes 1-wac . . . . ... — 0,0237 rpamma.
w 2. . - . . . 00039 rpamma. 0,176
. 3 —_— 0,0139
. 4 ... .. 00039 ., 0,0109
, g w -« -+ ... . 000388 —

.. ... 000385 . -

s srux uadp sumxo, uro npu ¥° 37,5°C 3Heprus (orocuntesa yixe
yepes 4 waca majaer Goseg, -4eM BIBOe, MeXAy TeM Kak npu 8,8°C
3T0 najeHue ejBa 3ameTHo. Becbhma XapaKT¢PHO TPU STOM TO O6CTO~
SITENBCTBO, YTO MajficHHe 3Heprud (POTOCHHTE3a CHAYala MAET OYEeHp
feICTPO, & 3aTem samemngerca. OCHOBHIBASICh HA ITHUX JAHHBIX OIBITA,

f - e, o maeme [

Baunsinng BHEUJHHX YCHOBHIl HA BHEPFHIO $OTOCHHTESA. 81

Baexman (1908) mpuxoAuT K BLIBOAY, YTO MAaKCHMAJBHY! BO3-
MOXHYIO [PH AAaHHOH TeMIEpaType SHEPLHIO (POTOCHHTE3A HENMOCPesi-.
CTBEHHO NPH HAIIMX METOMAX MCCICHOBAHMS M3MEDHTh He/b3f, 0COOEHHO
MpU BBLICOKMX Temmeparypax. YtoOnl YJIOBUTb B 3TOM Ciyuae HEHCTBH-
TeJBHYIO BEJMUHHY (POTOCHHTE3d, HEOOXOMMMO COKPATHTh NPOLOMKU-
TeTLHOCTL OMBITA O MMHYTH MM JOJMeH MHUHYTbI; HO Hame H B STHX
YCNOBHAX Mbl TOJYYHM TOJBKO TPHO/MKEHHBIE BeauuMHbl. [lonoGHbie
NpUBIMKEHALIE BeAyunnbLl NONYHAOTCE W B ONKTAX 00N€E NPONOMDEKH-
TeAbHBIX, HO JMIUL I 60/ee HH3KUX TeMneparyp, NpH KOTOPHX ma-
neHue sHepruu (PoTocuHTe3a BOOOIE COBEPIIAETCS MEIEHHO.
3aBHCHMOCTh MEXAy OHepruel (QOTOCHMHTES: U Temmeparypo#

, MOXHO, CIen0BaTe bHO, ONPEALHNTh C H3BECTHBIM I'[pPI6JlH)K€HPI€M, eCu

UCII0/ML308BaTh JAaHHEbIE, l'IOlelleHHhIe pH HU3KUX IEMHepaTyan

Tax KaK ONbLIT TMOKasal, 4TO SHEPTHs (POTOCHHTE3A CPABHMTENLHO .
MeJIeHHO TafaeT nipH Temmeparypax Hmke 25°C, 10 Baexman u Boc-
1TOJb30BANCH Hel’lOCpE:LICTBeHHbIMH BMepeHHHMH BHGpI‘HH q)orocnmesa
NpOU3Be/IeHHHIME Tipu Temmeparypax Hixe 25°C. B pesynprare oKa-
3a70Ch, YTO 2HePrust (HOTOCHHTE3a BO3PACTAET BMECTE ¢ TeMepaTypow
No NpaBuIy Ba.HT-Focp(pa IV TEMHOBBIX Deakilui, T.-e. oHa yBe-
AduMBaeTCsl B 2 —— 3 pasa NP NOBbUeHWH  Temneparypsl Ha 10°C.
Hns Prunus Laurocerasus tesneparypHbii Kooqocpmmuu Obll Hall meH
pasHuM 2,1 u wisi Helianthus tuberosus — 2.,5.

Tlonp3ysich STUMM JaHHBIMA, & TAKWE NaHHBIMM O NafCHHH SHEp-
ruyd OTOCHHTE3a BO BpeMeHW TIPH BBICOKMX TeMmneparypax, BuekMsH
onpenesSeT HCTUHHYIO 9HePruio (GOTOCHHTesa Ul 3ITHX TFeMrIepaTyp
upcTo rpaduueckd, Takum OOPa3oM: CH4uana HAHOCMTCH KpDHUBad, M30-
Gpaxaiolas dHEpruo . POTOCHHTE3a COOTBETCTBEHHO TEMIEepaTypPHbIM
KOS hHULKMeHTaM, HaHJEHHKM B ONbITE IS Temnepatyp nmxe 25°; sTa
KpHBas IPOOJIKAETCS Nadee 1O NpejensHoit 17 mis Gorocnaresa B NpPen-
MONIOMEHNH, UTO TeMneparypHbi KO3(DOUIMEHT He N3MeHseTcd ¥ TpH
BBHICOKMX TeMIleparypax. '

3ateM CTPOUTCS CUCTEMa KPHUBHIX, H306DaNalOUINX NajleHHe SHEPTUn
dorocHHTe3a BO BpeveHd I Temnepatyp Buie 25°C; Tak Kak sTO
MafeHue YCKOpseTcs BMECTE ¢ NOBBINICHHUEM TeMOeEparyps!, TO IOy UYeH-
Hble B ONBITC NAHHBIE CIOYyKaT IV NIOCTPOERUs OTALILHLIX KPUBBIX JUis
KOKAOH "TeMIIeDaTypel. DTH KPHBHIE 3aTeM IMPOJO/MKAIOTCH BBEPX, H Ha
HUX OTKJI3aAbIBAIOTCH paCCTOHHHﬂ, ﬂpelICTaBJlﬂ}Omﬂe‘ BpeEMs OTnbiTa; MO~
JyHeHHbIE TAKHM 06PasoM OTPE3KH KPHUBBEIX JOMKHB COBNACTh ¢ OCHOB-
HO# KpHBOH, M OpIHHATL,, MPOBEIEHHbIE 4Yepe3 TOUKH NEPEeCceUeHHs,
6ynyT ms06pakaTs MCTHHHYIO SHepPruio (QOTOCHHTE3a O MOMEHTd ero

TIaCHHUS . -
Cnenannoe TakuM 00paszoM rpaduueckoe NOCTPOeHue NeHCTBH-

CTEJNBHO IO OXUJAAEMblE PEe3YyAbTATbI! HCTHHHAS SHEPTHA (fp()lO(,HHTCSEI

BrIOMHe nopduHAeTca saxony Banr-Todda (puc. 9).

BuiBoa 10T HMeeT qpeaquaﬁHo BAXHOE BHAUCHUE B JIBYX OTHO-
TUEHMSX: BO-TIEPRAIX, OH H4€T BO3ZMONKHOCTE OGBACHWUTL CYUWIHOCTH ONTH-
MaMLHOCTH, KOTOpas HEW3SMEHHO OOGHAapyMHBAeTCst BO BCAKMX (HU3HOJNO-
TUMECKHX - QYHKIMAK JKMBOTO OPraHdsMa 1O OQTHOIWICHWI0 K BHEUIHMM

6

Marepusa u PAcTERMS,



o Poaca wstrase

HPUBXOMIINM  (DAKTOPAM, BO-BTOPHIX, OH NPOJMBaCT HEKOTOPHIH ¢BET
W Ha caMBIfl XapaxTep XMMuuecKuX peaxuuit dorTocuHTesa.

Tot $akr, 470 3HEPrus POTOCHHTE3a MOAUMHSETCS 3aKOoHYy BanT-
Fodda Aune mpu OTHOCHTENRHO HU3KUX TEMIEpATypax M UTO NPH
BHICOKUX OH2 OBICTPO [ajaerT BO BPeMeHH, SICHO YKashiBAeT Ha Cyuie-
CTBOBAHKE HEKOTOPOro TOPMO3a, AEHCTBHE KOTOPOrO IMPOABIAETCS TEM
cuibHee, HEM BbIIE TeMieparypa.
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Puc. 9. Kpusad sHepruum QOTOCUHTE3a B 3aBUCH~
MOCTH OT TeMneparypsf, o Baex M3 uy. Kpusan
C, 0; Cy Cy npencrapaser sHepruio GoTocHHTe3a
upu 30° C; xpusas [y /13 1, [, —T1oxenpu 37° C;
kpuBas Ey Jiy Io; —npu 40° C. Touku C,, 7], E,
OAYUAOTCE NPUMBIM H3MCPERMeM 3Hepruu ¢oro-
cuHTesa wepes 2!/e wyaca nocJae HAYaNa ONBITA;
touku O, Oy Cs u T. 1. u3MepenueM uepes 31/s,
412, 5tfz wacos. Ecam mpoxomxuth KPHEHE BJEBO,
TO rpaduyecku MOWHo noay4nts nyHxTs &) 11, B
KoTOpble 6YAYyT COCTBETCTBOBATH SHEPIHU (GoTo-
CHHTE3a B UePBLIA MOMEHT JIeHCTBHI COOTBETCTBYIO-
el remneparypol. Kpusas O /I F n 6yner npex-
CTABAATh MCTHHHYIO 3aBUCUMOCTE (DOTOCHHTE3A OT
Temeparypst Builte 25° C.

B Hacrosimiee BpeMs MBI HUYETO He 3HAeM O IPUPOJE ITOTO
TOpMOsa; ObITL MOXKET, 3aAEDPKKA NPOUCXOMMT BCIEICTBHE HELOCTaTOYHO
OBICTPOrO OTTOKA ACCUMHJSITOB MJIM K€ BCACJCTBHE HHAKTHBHPOBAHUS
K4KOro-aub0 5HSHMA, NMPHHHMAKLIEr0 yuacTHe B peakimax GoTocHHTesa,
W B ToM, m Apyrom ciyuae sHeprus (GpOTOCHHTE3a, OYAYUH NPONOPUHO-
HanpHON  TemmepaTypuomy kosdduumenty B 1eprwil MoMenT, Oyaer

-

gt i i X yeHORIHE A DHEPEIIO SOTOCHITTIA.

BATCM yKIOHATHCH B CTOPOHY HaseHust N 6y)_1€T nporopiuocHaisbHa CKo-
POCTH OO BTOPHUHOrO HPOHECCa, KOTOPEIL WIpaeT pPoAn TOPMOSA,
HalpuMep OTTOKY ACCHMUWIITOR WAM IKE KOMMYeCTBY ReEIUECTB, HPUHU-
M3IOUIMX Y44CTHE B peaKiudX, €cId 5TO 3IH3UM, HE BBHIHOCAIUN BLICOKUX
TEMIIEPAaTyp.

Cranossich Ha 5Ty TOUKY 3PEHHS, MBI NPUXOMUM K BBIBGHY, UTO
ONTUMANBHOCTS B  (PUSHONOTHHECKMX (QYHKUHUAX HE €CTh BBIPAMEHUE
CenUUIecKoro yeTpoicTBa (PUaNKO-XMMUYECKOrO annapara OpraHysMa,
4 HOpMaJbLHOE TOCHEJACTRAE CHelM@HYecKuX YCIOBHH, B KOTODHE CTa-
BUTCA JIO60H QUSHKO-XMMHUYECKHE Ipomecc, KOrjga OH COBEPLIAETCA
B OpraHu3me.

Croxnocrs M CneuHpUIHOCTh YCIOBUH, OJHOBPEMEHHOE Ocylle-
CTBJIGHHE CaMBbIX DA3HOOOPASHBIX XMMHUECKHX peakuuil, Tax Wiy uxaue
BANSIOWAX JPYr HA APYra, ABANOTTH OCHOBHOH NPUYMHOK TOro, uto
CKOPOCTh OGO OTHENBHOH peakuuu Bcerjga nogsepraerca 00MbLIeMY
WM MEHLHIEMY OrpaHMyeHHI0. ITO OrpaHuveHHe BHEIIHUM 06pazOM
W BBIPAXKAETCS B HAJIWUMH  YCTAHOBJEGHHLIX B lnpexuel Qusnoioruu
TpEX KAPAMHATLHHIX MyHKTOB—minimum, optimum, maximum -— aas
KOXA0TO BHEMIHEro (Gaxropa u Am Kaxuoh QUsuonornyeckoit MpyHKimy.

IMonwitka Baexkms Ha BHECTH SICHOCTh B MOHsTHE 00 ONTHMYME
i puanosornyeckux (GyHKUMH 6e3 COMHEHMs BIOJNE CBOEBPEMENHA
H BechbMa IVIOLOTBOPHA, TaK KaK OHAa OTKDHBAET INHPOKOE 10J¢ JId
HOBBIX  3KCHEPHUMEHTANLHBIX HcCIegoBaHuil. Hempas une samerwrn,
OJHAKO, YTO €ro BLIBOJ O IOJIHOM TIOAUMHEHHW 3HEPIUH POTOCHNTESA
sakony Banrt-To¢ ¢ a negocrarouno o6OCHOBaM ¢ HUCTO IKCHEPH-
MEHTa/IbHOM CTOPOHLL. JIif TaKOro MHPOKOro obobuienus 6es COMIeHUs
HeoOXOmUME 1 §04ee MHOTOUUCHEHHbIE OMBITH, W Gofee pasnoobpasnsie
OOBEKThI, Ye W3 TeX CPAaBHUTEJHHO HEMHOTOUUCJIEHHLIX ONLITOB, KO-
TOPHE MOCAYWIM OCHOBAHMEM I 31010 OCODIEHHA, BLIICHWIOCH, Y4TO
IV DASHLIX BHAOB pacTeHuH TemneparTypHbuili Kosdduuuenr Bapnupyer
BECHMA 3HAYMTENLHO. OTH Bapuauud B euie 0ojee Pe3koil CTeneHu
OOHAPYKUINCE B HAIIMX ONBITAX, KOTOPBIE BEIHChL B 3aMKHYTOV arMo-
chepe, npu ueM [IPOJOIKUTENLHOCTh KAWHOTO OTAEILHOrO OBt He
npeBsitiana 15 MUHYT.

EcoM B3dTh 34 OCHOBaHHE IIOJYHYEHHOE B  OINBITaX IOBBLIILEHHE
sHeprun  (orocuntesa npu nepexoge or 20 xo 25°C wu cuenaTh Bhl-
UMCMEHME YCKODEHHS pedKuMM Ha [oBbliieHue Temuepatyps B 107,
TO MOAYYAIOTCH CAERYIOWHE KOBDPRIMCHTH !

Pinus silvestris . . . . . . . .29

Tilia parvifolia . . . . . . . .28

Taxus baccata . . . . . . . . .28
Robiriaq Pseudacacia . . . . . .27

Abies nobilis . . . . . . .. . .24

Betula alba . . . . . ., . . . .18

. Tagus silvatica . . . . . . . . .17
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Ms aTux nadp BUAHO, uTo n3 9 BULOB y 4 TemneparypHbie K03bdu-
HMEHTBI HHXe 2; sBJEHHE 3TO, KOHEUHO, MOXHO OOBSCHHTL 110
BrexMaHy ObCTPLIM NAaieHHeM SHEDIHH (POTOCHHTE3a BO BPEMEHH,
TaKk Kak Ttemmeparypa or 20 no 25°C wig ykasasHmx 4 BHAOB OblIa,
OblTh MOXET, ye CauilkoM BHICOKOH, [opaspo Gosee uHTEpPECHH
mupps, TOJYUYeHHBIE JJIA OCTaTbHLIX 5§ BHIOB, HHTEPeCHB HMEHHO
NOTOMY, YTO OHM HalJeHs s OTHOCHTENLHO BLICOKOIl TEMIEepaTyphl.
Mgt BuIHM, uTO y COCHH, Hampumep, x03dduuuent oyenp GIU30K K 3;
€CTECTBEHHO I103TOMY BOSHHKAET MLICAb, He OYJIeT i1 HCTHHHLIN Ko3dhdu-
‘IUeHT MpH Oojiee HU3KOH Temmepatrype Boile 3. YTo Tako# caydaii
BOSMOMEH, Ha.3TO YKa3plBAIOT AaHHLE ONBITOB Bap Oy pra, npousse-
AEHHEIE C BOAOPOCILIO Chiorella. = Iins TemnepatypHOro HHTepBana
ot 5 no 32°C 310T yueHbll Halues ManeHHe TeMiepaTypHoro Kosddu-
UMEHTa, KOTOPBIH OT HauanbHOH Benvdunsl 4,3 ywenbiaercs .jo 1,6.
3nech BecbMa XapakTepHa meppas nmdpa, TAK KaK OHA YKasblBaeT, 4ro
NPH  OCyUIeCTBAeHUH (DOTOCHHTE3a B KHBOM OpraHusMe MoryT ObIThb
OTCTYIVIEHHS! OT SMIUPUYECKOro BHIpAXeHus npaBuia Baurt-Todda
HE TONBKO B CTODOHY yMeHbLIEHHsl, HO TaKkXe W B CTOPOHY yBeJHUYEHHs
xostpdunuedra. IDTOT (DaKT eCTECTBEHHO HaBONWT HA  MbICAb, YTO
Ha pajy ¢ (akropamu, TOPMO3TUIMMH CKOPOCTh DeaKliv4, B OPraHusMe
IPHCYTCTBYOT M (PAakTophl, ycunupalmoue 3Ty ckopocTh, Eciu 6w

JanbHeHIINE UCCAeIORAHUSA IOATBEPAUIN ITY MBIC/IDL, TO CﬂeU,I/leI/I‘lHOCTb_

YCTOBHH  [JI1  XUMHYECKUX - IIPOLIECCOB, NPOTEKAIMX B OpPraHU3ME,

MOWHO OBITO Obl paccMaTpuBarh ¢ TOUKM 3peHust peryaaunuu. [lpu

HAJIMYHOCTH TOPMO30B M YCKOPHTEIeH, OPraHHiM io/yyaer BO3MOXHOCTb
coo6pazoBarh CKOPOCThH 1IpOHecca ¢ JAPYIHMH  NPOIECCAMH, COBEp-
JUAIOILUMHCA OJHOBDEMEHHO.

Bo Beakom cayuae, kak BHAHO M3 IIPUBELEHHBIX UAHHBIX, COOTHO-
lIeHHe MeXay sHeprueli QoTOCHHTE3a M TeMnepatypol BeckMa. CHOXKHO,
1 JadbHeRIMH 3KCNepUMenTalbHbll aHANM3 DTOTO BONPOCA KpakHe e-
JaTeeH, TeM Oosee, UTO TeMnepatypHble KO3(QQUIMEHTH BaPbUPYIOT
.HE TOJNBKO Yy PpasHbIX BHIOB, HO TaKKe, COIJTaCHO JAHHHIM HAaWHX
ONLITOB, M Y OLHOTO M TOrO e BMIA B 3aBHCHMOCTH OT CTaiu#u pas-
BUTHSL €r'C JIHCTBER. '

Beicokuit TeMueparypHeiii koahhuinesT, oOHApyXeHHBIH buek -
M3HOM 9 (OTOCHHTE3a, C APYTrOd CTOPOHE, SICHO TOKA3bIBAET, 4TO
B 3TOM npoUecce YYacTBYIOT TaKXe TEMHOBBIE - PEaKLUH, GbiTh MOMCT
SH3UMATHYECKOTO XapakTepa. J[lns unmcTeix GOTOXUMHYECKHX TIpeBpaiue-
upH remMoeparypueld K03 HUIMEHT, KaK H3BECTHO, Yype3BhYaliHO HH30K —-
ne Gonee 1,1. Ecau On GOTOCHHTEZ LENHKOM CHAraics U3 TAKUX
peakuMii, 7O NOHATHO, YTO 3HEPrHs €ro He MOria BO3pacTaTh B TaKOH
NPONIOPUMA  TIpH UOBLILIEKHH  TEMIEPATYPH, Kak .3T0 HaOJM0ZaeTCs
B jedcTBuTenbHocTH. M c 3To#t CTOpOHH JanbHelilllee paccrieloBaHue
BOTIpoca KpahHe KedaTenbHo.

i
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BmmHue BHELIHHX YCJAOBUA Ha 3Hepruo ¢oTocHHTesa. —
HanpskeHHoCTb CBeTa.

5. Cser,

Tak Kak cseT SIWBIETCS MCTOUHUKOM BHeprud B npouecce ¢Hporo-
CHHTE3d, TO TOHITHO, YTO 3ITOMY (AKTOPY MCCIENOBATENAMH GblI0
yHeNeHO OCOOEHHO MHOrO BHMMaHMsA. [IpH M3yueHuu BIUSHMS CBeTa
HeOBXOAUMO OTAMYATH JBE CTOPOHBI! KOMMYECTBEHHYIO, T.-€. Halpsked-
HOCTH CBETOBBIX Jyueil, W K44eCTBEHHYIO, T.-e. CHEKTPa/bHBIA cocTan
cpera. Mpl maydey mani Q030D ¢ BAUSHMS HAUDPMKEHHOCTH CBeTA.

Hecmorpst Ha KanutalbHyio BAXKHOCThH A CYXACHHA O MeXaHu3Me
doTocuHIesa, BOUPOC O BAMAHWM HANPHKEHHOCTH  CBETA B CYUIHOCTH
elle OuEHL MAJIO HOABEPTajics HeTaNbHOMY CHCTEMATHYeCKOMY HCCaeNo-

“panmio.  Mueomecs B aureparype Oonee craphie, MPaBid, AOBOJLHO

MHOTOUMCAGHHBIE  ONLITH  OOHAPYKHUBAIOT ONMH OOUIMIA  HEHOCTATOK,
HMEHHO OTCYTCTBME TapaHTHM, 9TO PACTEHHE BO BPEMA ONBLITA HE WCMLI-
THIBACT HEHOCTATKA CO CTOPOHBI APYTHX (akTopoB. Ha 10T myHKT
Briepsbie  o6patwii  BHuMaHue DBuaexman, koropnft passua npejcra-
BjeHre 06 orpaHdyusaiolinx Qakropax. IIpH M3yueHHM BAWSIHMA HATIpsl-
WEHHOCTH CBETAa JIErKO MOJAYYdTh HENPABUAbHLIE IAHHBIE, CCAH SHEPrHs
orocunTesa Gyaer OrpaHMueHa HELOCTATOYHHIM NIPUTOKOM YIIEKHCAOrO
rasa, CJAMINKOM HUSKOM WIH CIHIIKOM BRICOKOH Temmepatypoit. Hrolsl
ONpEeeNuTs TOYHO 3ABMCHMOCTb SHEPruM (POTOCHHTESA OF HANDPMKEH-
HOCTH CBeT4, HEOOXOHMMO BECTH OMbBITH B TaKHX YC/IOBUAX, UTOObI
CKOPOCTL TIPOIECCa He OrPaHMUMBANACH HM HENOCTATKOM, MU H3GBITKOM
Apyrux npusxogaumx Qaxropos. Mexay Tem '3Ta 1PEROCTOPOKHOCTL
TANEKO He BCerja CoOMIIANach 3KCIePUMEHTaTopamMu, 1a M He MOoraa
COBMIOAATHES, TAK KAK CIOKHOCTH COOTHOUIEHHH MEXIY (OTOCHHTE3OM
U [IPHBXONALUIMMHA BHEMIHUMH (aKTOPaMH He 6r>ma elle BhICHEHA.
[TepBrie ONbBITHBIE HAHHbIE, KACAIOUIMECH —HANPAKEHHOCTH CBETA,
Bum noayuenst Iappo (1851), KoTophii Haliles, YTO 3e/eHbIe PACTEHUs
DAsSNaraloT YIAeKUCAHH a3 He TOJBKO B NPSMOM COJHEYHOM, HO TaloKe

-1 B cnabom mudpysHoOM cBeTe B AOMIMBLIE IHH. 3aTeM Caefyer

padora Boakosa (1866--67), Korophiit paboTan ¢ BOAHBIMH DACTE-
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HHSIMH METONOM CY€Ta Ny3EIPbKOB rasa. /i pery/iMpoBaHMS HANPSKEH-
HOCTM cBera . OnUl KOHCTDYHMPOBaH CNENMa/bHBA Npubop, IpH TOMOIH
KOTOPOro Obuiy MWCIOLITAHB TPHU CTYNEHM HAlPSKEHHOCTH CBeTa, U3
KOTODPHIX . caMasi ¢/1abad OTHOCHA&Ch K- CaMOfl CWJBHOH, Kak §:21.
HcTounuKoM cpera CAYMUAM NPAMBIE JYYH CONHIA, KOTOPBIE TIPOXOIMIH
yepe3 MATOBOE CTEK/I0; TaKUM 00pa30oM, caMasi CHIbHAA HalpPMKEHHOCThH
CBETA B ONWTax BONKOBA Owia s3paunTenbud cnabee HANDIKEHHWOCTH
npsMbIX Jyueit coanua. Mamepenne sHepruu QoTOCHHTE3a NOKA347I0 BO
BCSIKOM Clly4ae, yro B YKA3aHHBIX, CPAaBHUTEIHO Y3KUX npelnenax sapuauuit
HanpsDKEBHOCTH, HablI0RAeTCs NpsiMasl HPONOPIHOHATLHOCT MEXIY SHEP-
rueit QorocuHTesa 1 HANPSKEHHOCTHIO CBeTa. B OJTK 0B OTMEUaeT BMecTe
¢ TeM, YTO MUHHMANbHAS HAUPDKEHHOCTb OCBEUIEHHs, INPH KOTOPOM
pPACTEHHA HAYMHAIOT BHUIGSATL [Y3bIPbKH 433, MOBOJLHO BBICOKA, TaK
KaK ec/i¥ 11oMecTWrh PACTeHME B TIPOCTEHKE MeMIYy HABYMS SIDKO OCBe-
MIEHHBIMK JIy4aMyu COJIHIIA OKHAMM, TO BbiIEJEHHS] NMy3BIDHKOB rasa He
[IPOUCXOIHT.

D70 yKasaHue 3aT€M HAILIO NOATBEDPIKIEHBE B OMBITAX ByccaHT 0,
KOTOpPbIl ' He MOr KOHCTaruposarh nordowernus CO, y Prunus Lauro-
cerasus B CyMepKd, TOTYaC TOC/Ae 3aX0ld CONHHA.

Caenywuipe B XPOHOJOTHYECKOM TOpPsiaKe PabOThl HpS{HHIUHH-
®opa ¥ PaMuHILHHA HHTEPECHH B TOM OTHOIUEHHH, UTO HMH
BIIepBhie Gbia OTMEUEHA ONTHMATBHOCTL B HaNpixeHHOCTH cBeTa. OMBITH
[IpaaumHuKoBa OBIN CHENAHBl OOLIYHBIM TA30METPHUECKUM METOLOM
B 3aMKHYTOH armocdepe; MCTOYHHUKOM CBeTa SIAYKUAM NPSMble COMHEY-
Hble JIYYH, M yMeHbIIEHHE HANpPKEHHOCTH MX HOCTHIanOCh MPOMYCKa-
HHEeM uepea cBeTOQUILTPE W3 OOLKHOBEHHOH nucuell Gymard. B pesynp-
TaTe OKAa3ajoCh, YTO M3 MATH ONBITOB B HeTHpEX Heprus (oTocuHTe3a
y Typha latifolia Owna Bbuue B cBete CcOMHUA, OCAAONEHHOM (UL
TPOM M3 OAHOTO CIOf mucuel Gymarw.

PavunibH NOAL30BAACA TeM ke CIoco60M . ocnabieHus ¢Bera

$ubTpaMu, HO BMECTO IHCYeH ymoTpeSadeT TOHKYIO IAMKPOCHYIO-

6ymary. Hcenenosanst 6wuimu  Chamaedorea  elatior, Ch. gra-
minifolia, Bambusa arundinacea, Llodea canadensis n Cala-
magrostis sp.

Ha oOcHOBAHMH AAHHBIX CBOWX OTNBITOB " OAMMHUBH OPUXOAUT
K BIOJHE OINpejeJCHHOMY BBIBOAY, UYTO MakchMManbHas 3Heprus $oro-
CHHTE3a IOJyyaeTcsl JMWb NPU HEKOTOPOM OINTHMAJLHOM OCBEIIEHHH,
KOTOPOE COOTBETCTBYET NPSIMBIM JIydaM COJIHIA, OCJAA6/IeHHHM (QHALTPOM
U3 OQHOTO cnost nanupocHodt OGyMaru. McwioueHye COCTABHA TOJBLKO
Calamagrostis, y KOTOPOTo MakcumanbHas SHEPrus (DOTOCMHTE3a OblIa
MOJYYEHa IPHU OCBELICHNH MNPIMBIMH Jydamu coinua. OcaabiaeHue ¢oro-
CHHTE3a NPH HANPMKEHHOCTH CRETA BHILE ONTHUMANTLHOIO PamMHH I H
OOBACHAN TiePe/BIKEHNEM XJIOPOIIACTOR HA GOKOBblE CTEHKH KIIETOK.

Crenyromas pabota, Pefinke (1883), wHTepecHa B TOM OTHO-
IUCHMH, YTO ABTOp BNEPBLIE MONBITAACT H3YUHTE BIHSHHE HANPIKEHHOCTH

CBETA BBl HANPMEECHHOCTH NPsAMbIX aydeil connua. [Tonp3ysick ueuenuet
H.[OMeIlas pacTeHHE HAa Pa3HBIX PacCTOAHMAX OT (okyca, PelHke

UCCIEA0BAN BAUSHHE CEDUH HanpPseHHOCTeH, naumuas ot 1/16 v xomuas
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16/1 mondoro cosHeuHoro - ocpeluenus. PaGora caenana ¢  Elodea:
canadensis MeroioM c4eTa nysnpbKOB rasa. ‘B pesyapraTe 0Ka3anoch,
YTO BHUIEJEHHE Ny3uipbkoB rasa y Elodea wauunaercs npu cune csera,
paBHo#i 1/16 MOAHOro COJMHEUHOrO OCBEILUCHM; 3aTeM OHO BO3DACTaeT
BMECTe C YBeJMUEGHMEM CHALI CBETd H JOCTHIAeT MAaKCUMyMa NpH Hamps-
JKEHHOCTH, PABHOM MoJHOMY aHeBHOMY oOcsewenuio. Ilpu nmaneneftiuem
VReIMUCHUM CUABl CBETA CKODOCTh BBIEJIEHHUS MY3HPBHKOB Ia3a 0CTaeTcHd
c‘TauHOHapHoﬁ ¥ PaBHOH MaKCUMajbHOH A0 TEX MOp, MOKA He HaYHeTCH
paspyuienre xaopodumna. [Ipu noMellennu pacTenus B hokyce YeueBHilbl
Pe#tmke ymaBanoc, ofecuseruTsh XHBbie xiopoiuactsl £lodea. Cosep-
IIEHHO TaKMe KE pesyibTaTsl OblMM TONyueHH THMHDABEBBH M,
KOTOPHIA TO/AL30BAACS MOBHAMMOMY CXOJHHIM METOAOM [l Peryaupo-
BAHMA -CHJEl OCBEIIEHHSA, M MCCASNOBAT HANPMKEHHOCTh cBeTa: 1/36,
1/25, 116, 1/9, 1/4, 1/2 u 1/1, ecau npudsth 3a CAHHULY NOAHOE
COJIHEYHOE OCBeIl[eHHE.

‘DHeprusi (OTOCHHTE3a YBEJMUYMBAJIACH BMECTE C CHIOI CBETA H,

" IOCTUTHYE MAKCUMyMa HPHOGAUBMTENLHO MPH 1/2 NOAHOTO COJHEYHOIO

OCREIeHHUsl, 3aT€M IPH JaibHeHiieM YBENWYEHHA HANPSKEHHOCTH OCBE-
lIEHHE OCTaBanoOCh MocTogHHol, Eciv rpaduuecku N300PasHTh PpesyabTaTh
ONLITOB, Kak 310 caean T uMupg3 €8, TO HONYYAETCs KPUBas, KOTODAs
CHAYaJa TNOJAHMUMAeTCA [0 HEKOTOPOrO NyHKTa M 34TeM Mepexonur B
npsMylo, napaaielibyo ocu aGemuce. Tumuprases orcioga cuenan
BHIBOL, YTO 5Ta (OpPMA KPUBOH, DPE3KO OTIHUHAS OT KPUBHKX IJPYIUX
(pusnONOrMUECKUX  DYHKUMA, COCTABIAET cneun(puqecxylo 0COBEHHOCTh
¢dhoTocunresa.

MaxkcumanbHast 3HEPrus (bOTocuHTesa B OmbTax Tumupsnsena
TI0/Iy4anach NPy HANPIKEHHOCTH CBETA, PABHOH NPUOIM3UTENBLHO 110J10-
BUHE IOJHOTO COJHEUHOIO OCBEUICHHMS; [ajbHeflllee YCHICHHE CBeTa
yHe He BH3LIBAIO HUKAKOrO 3(EKTa B CMBICAE yBEAUdeHHA PaboTH
jucTa. ;

Henn3za ne sameruTs, uro B paborax Pejfinke u Tumwppasesa

MHTEPBANL MEWY OTHEJIbHBIMH CTYHEHAMM HANpAXKEHHOCTH CBeTd CJHL-
KOM' BEJMKH, uyTOGB Ha OCHOBAHHH OIBITHHIX HAHHLIX [KEHCTBUTENBLHO

MOXHO GBUIO TOCTPOMTH IPABWIBLHYIO KDHBYIO 3aBHCHMOCTH SHEPrun
doTocuHTesa OF Ccuis  CBera. [IOHATHO, HAINpUMED, YTO OAMHAKOBbHIE
uudpr, TodydaeMble A 1/2 w1 TOMHOTO COJMHEYHOrO CBeTa, BOBCE
HE MOIYT CAYKHATH TOKA3ATENLCTBOM, UTO 3Heprus (GPOTOCHHTE3a CTaHO-
BUTCS CTAIMOHAPHOH ; IDH NPOMEXKYTOUHBIX HANPSKEHHOCTAX SHEPrust
QOTOCHHTE3a MOXET HOAHATHCA L0 HCTHHHOIO MaKCHMYMa H 3aT€M CHOBA
ONYCTHTLCS [0 BEAHUHHBL, DABHOM TOW, KOTOpas monydaetcs OpW cuie
cBera, paBHOW 1/2 FOJMHOrO COJHEYHOTO OCBEILEHHS.

Ciemyomas B XpOHOJOTHUecKOM nopsaaxe pabora [TanTtanennu
(1903) obHapyxuIa HOBOE 3aTpyAHEHUE JUIS TEXHUKH SKCIEPUMEHTAb-
HOTO MccenoBanusi. Paboras ¢ Elodeq MeTonoM cyera NyswipbKOB rasa,
STOT aBTOpP HAIUEJ, YTO NPH ONHOH M TOH IKe HAMPHKEHHOCTH CBETA
3Heprua (OTOCHHTE3a HE OCTaeTCA TOCTOAHHOH, HO ocrabisercst BO
BpeMenu, W ocjaalieHde 3TO HacTylaeT TeM CKopee, 4eM sipue CBeT.
[lantaweann mnOITOMy NPeAIaraeT OTIMYATE MAKCHMYM  PaboT,

)
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IOCTUTaeMbi#i B TiepBbie MOMEHTHl BPEMEHM TPH APKOM OCBELIEHHH, OT

ONTHMYMA, UPH KOTODOM CyMma paboThl 3a Gosiee NPOLOMKHTENbHEif
MEPHON BPEMEHH OKA3BIBAETCH HauGOJbUIER BeaejcTBHE Go/Mee MelVIeH-
HOTO najeHust (GOTOCHHTE3a BO BpEMEHH.

Mgui BcTpewaemcsi 37ech, TakuM O00PasoM, C TEM XKe sABJIEHHEM
ociiabnenus paboThl BO BPEMEHH, KOTOPOE YikKe paHbine GbliO OTMEUEHO
NpH W3YUEHHU BAUAHMA Temiepartypel. [laHTaHeaAH 1A 0O0bACHEHUd
2TOTO ABJEHHA TOCTPOWJ- Purotesy 00 YTOMASEMOCTH XJODOIIIACTA,
cOmmian, paGoty ero ¢ paborolt myckyna. BIeKxMaH, KaK Mol BuIeNH,
fie BLICTABWI HHMKAKOH THIOTe3bt; OH MPOCTO MPEMIOMUT YUATHISATE
BpeMst pabOTH TAACTHAM B KasecTse 0COBOro Qaxropa.

He neitasch nocrpouts kpusyw 2Heprun QOTOCHHIEZd B 3aBHCH-

MOCTH OT CWIbl cBeta, [IaHTaHe /aH, ONHAKOD, YKABHBALT, YTO ONTH-
ManbHOE OCEEUIeHHE JUIA DASJMYHBIX BUIOE DACTEHMA Da3juyHO: s
Elodea owko Haxonwrcs B rpaHuuax Mexay 1/4 u 4/1 noanoro con-
He4Horo ocsewennd, i Zanichellia n Ceratophy?lum Mexay 1/4
w 1/1, u nis Potamogeton. crispus oro pasho 1/1.

PaGoroft TlanTavennu B CYWHOCTH U SAKAHYMBAETCH TEPBbIH
MIEPHOL MCC/IELOBAHUM, MOXKHO CKa3aTh, PA3BELOUYHOrO Xapakrepa,— uccie-
NOBAHUA, B KOTOPHX HE NPHHMMaNOCh B PacueT Jbixanue. M3 nony-
YEHHBIX TakuM OOpa30M JAHHBIX BO BCSKOM C/yuyae BHAHO, YTO Aalb-
HeHIlHe MCCIACLOBAHNS JAOMKHEI CUMTATHCS C TPEMs NIaBHBIMU CTYNEHTMH
B HAMDMKEHHOCTH CBETA: HaYanbHOi, KOraa (HOTOCHHTES TONLKO HauHET
OCYUIECTBARTECA, CPefHell, KOrja GH NPOTEKAST HOPMAlbHO, ¥ BHICOKOH,
KOT/a NPOMCRXOINT 3aMeNJieHHe H ocﬂa6lleHHe PabOoTHl IIACTHARI.

s onbiToB mepBOro nepwopa Havaao Qorocuuresa, — TouHee, Ta
ero CrerieHb, Hpy KOTOPOH BhHIIEIEHHE KHCIOPOAA TIPEBOCXOAUT MNOIJO-
LIEHHE ITOTO rasa BCASACTBHE IbLIXAHHS,—OBNIO OTMeYeHo PaMUHIIBIHEIM
npu  Hanpsoxensoctd 100 cpeyemerpos.  IT0 — HaUMEHbLIAd  HAnpd-
JKEHHOCTb, NPH KOTOPOH OblI' KOHCTATHPOBAH (POTOCHHTES] B ONLITAX
Petinke u TumM¥paseBa wuaug/bHas HanpMKEHHOCThL CBeTa ObLIA
okona 3.000 ceeuemeTpos.

Kpelicaep Bnepssie. (OMLITAICA ONPEACINTH HAUAIBHYIO Harps-
JEHHOCTb cBeTa Mg GoTocuHTeza ¢ yueToM guixadms. Ero meron npo-

_TIyCKAHMA TOKA rasd, OXHAaKO, Obi MAl0 NPUroJeH HJA 3TOH ueny, Tax

KaK OH TpeboBan MOIVIOLIEHHUsT GOMLIIOTO" KOJNMYECTBA YIVIEKHCI0ro rasa
pacTenueM. Bo BCAKOM cTyyae MHTEPECHO OTMETHTH, YTO Y. FPrunus
Laurocerasus, no nauupiv Kpeitcaepa, npucune csera 8 1000 cae-
ueit Ha paccTosHnu 1 Merpa sHeprusi pasnoxenus C{y MOUTH OMMHAKOEBA
C '9HEpruedl BhijeJeHHs 9TOLO rasa BCJGJACTBHE JBIXaHHA; HO yXe Ha
paccrosnuu 0,5 MeTpa QoTOCHHTES 06HAPYKHBAET 3HAYNTEIbHOE npeobna-
manme, rtoraa wak y -Urtica dioica pasnoxenne CQO, 6buio cnabee
BhIIEJEHUs -3TOr0 rasa naxe pa paccrosnuu 0,4 merpa OT nammbl

Crepyouwasn NONLITKA onpeAeseHHs HAYadbHOH HANPsKEHHOCTH
cgeta s dorocunTesa OblIa MpellPHHATA HAMM, NPH HeM IVIaBHOH
LeNbI0 ONBITOB .GbUI0 He oOnpefeieHHe aGCOMOTHOH BENMYHHBL "5TOH
HANPSUKEHHOCTH, 4 CPABHEHWE TeHeBHIX M CBETO/IOOMBBIX pacTeHuit,
OnpiTel Benmcs B 3aMkHYTOH atMocdepe ¢ yuerom asixauus. Hcrounuxom
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cBETA - CAYXKHAA rasopas Jjamia - AysSpa, cHaOxE€HHas DPery/iaropoM s
BHIPABHHBANMA JIABJCHWS rasa. Jlamma NoMellasach B NEDEBAHHOM SIIHKE;
B OQHOH K3 CTEHOK KOTOPOro 6hul0 BAEIAHO MaTOBOE CTEKNO, KOTOpPOoe
H OCBEWANOCh JaMNon.

[Tpu nomomy coenuanbHoH HUAGPArMbl OCBEIIEHHAT MOBEPXHOCTH
creKaa MOrda GLiTh yBENHYeHa WM YMEHblUEHa B npegenax or 1 1o
100- k8. cM. Tlepen crexsioM mnomelianach OoJbliad, IAOCKO-BLITYKAas
geuesntia (20 cM B ppamerpe), mpu HOMOUM KOTCPOH MNOJYyUaicsH NMYY4OK
napasielbHex ydefl. VaMeHsns BeJduKHy OCBEIIEHHON ILTOLIAAA MATO-
BOFO CTEK/IA, MOXHO OLUIO. I10JydHTh CEPHH DAMMUHLIX HAMPMKEHHO-
creff csera. :

Onpirsl Gl CHETAHE] npn t7 19---25° C u conepwaunn CO, o1
4,360/ no 7,45%,. Beununna auepruu (GOTOCHHTEZA ONpefeIach M3
PABHOCTH B KOJMUECTBE ("0a B HPOOHPKAX BaTeHEHHHIX, I'le PACTEHHS
TOJBKO ABNIATH, M B HPOOHPKAX OCBEINEHHBIX, IJE MOIVIO NPOHCXOAHTH
HorIoWe e 3Toro rasa. ViccaenosaHsl ObJIM B KAuecCcTBE TEHEMOOMBBLIX
pacrennii: Abies nobilis, Taxus baccata, Tilia parvifolia w Fagus
silvatica, w B KadyecTse LBcromoauBle—-—PmuS silvestris, Betula
alba, Larix europoea n Robinia Pseudacacia.

Ecau npunsts 34 eadHuily HATIPHKEHHOCTL CBeTa, TIOAY4aeMylo. oT
1 xB. cM WIOWAKY OCBELIEHHOrO MATOBOIO CTEKJAA, TO M3 AAHHBIX.
MHOTOUHMCACHHEIX OIBITOB XOJ (QOTOCHHTE3a B B3aBHCHMOCTH OT CHIIbI
CBETA BHIPA3UTCY CAEAYIOUMMH cpefHHMH uudpamu:

Konuuecrso noraomentoro (0, B ky6. canrti-
Hanpsoxen- Merpax Ha . 1 rpamm aucthes 8 1 wac,

. r | |
Fagus.tTaxusJAbies. Tilia. | Pinus.|Betula.| L

Ta. C
HOCTh CBETa arix. R)bl

l nia.

2 ... .1oo !oo

00 100 [ 00 |00 |00 |00

4. ...} oost o0 |00 00 [00 |00 |00 |00
... .| 0066| 0,045 0,027 0089 00 00 | 00 | 00

25 .. . .| 0,089 0047 0043 0,061 00 00 | 00 | 00
29 .| 0004 0062 — | - 0.027) 0,021 00 | 0,0
64 .. .. —  —  — 1 — 1 — o003 00 00

|
| |
100 . . . .| 0,116 0,072, . — : — | 0,0291 0,050] 0,159} 0,099
|

\
i |

i ]

M3 stux undp scHO BUAHO, uTO QOTOCHMHTES BOBCE HE HauMHaeTcs
BMECTE C OCBEILEHMEM, KaK 3T0 TeopeTHuecku nonyckan Tumupsaszes
WU ApYrue ABTODHL.

‘ Hanporus, maa sToro  mpouecca CyIIecTByeT H3BECTHBIE mopor,
M3BECTHAA [PEe/bHAd MAHUMA/bHASL HANPAXKEHHOCTh CBET4; -ecaH abco-
JIOTHAs HANpPMKEHHOCTh OCBeuleHMs -HHXKE 3TOrO Ipenena, TO Kak O
AOJTO OHO HH IPOAOMKANOCH, HHUKAKOFO - DasjIOWKEeHHs C0, ©He npo-

_ HCXOJMT.
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Tax Kak, COracHO COBPEMEHHLIM BO33DEHHHM, JUIS KAKIOH (HOTO-

XHUMUUeCKOHi PeaKkuydn CYWECTBYET - NOPOr HANPMKEHHOCTA CBETA, HUXKE

KOTOPOro peakuua He NPOHCXOJHT, KaK OBl JOJATO 'OCBCHL@HHC HU MPO--

DO/KAJIOCh, TO IIOJYYeHHbIE HAMH OIIbITHbIE [4HHBIE MMEKT GOJblIoe
TeopeTuieckoe 3HaueHue. OHu IOKA3bIBAOT, 4TC (OTOCHATE3 HeHCTRH-
TeJbHO HAYMHAECTCS C 4UCTO POTOXHMHHUECKHX peaxuu, :
Msi BHAMM Jajee, YTO TeHEeNOGMBHIE DAaCTeHMs HAUMHAIOT PaboTy
npu Gosiee cAaGOH HANPHKEHHOCTH CBETa, Y€M DACTeHHs CBETOMOOGHBHIE;
O MNpPUYHHAX STOrO * SIBACHMSl Mbl, OIHAKO, OyAeM TOBODPUThH MO3KeE.
Teneps e 06paTHM BHHUMaHME HA TO, YTO Hawano (OTOCHHTE3a, KOrAa
HATIPSKEHHOCTh CBeTA JOCTHTHET HeOOXONHMON BeJMYHMHBI, XapakTepu-
3yercss Kak OBl BCTBIMKOH; sHeprust (POTOCHHTESa CPA3Y * JOCTHraeT
*BEKOTOPOH 3HAYMUTENbHOH BeNWYUHBI H 3aTeM OH4 BO3DACTAET BMECTE C

CHJIOH cCBe&Ta, HO He NPpONOPUUCHANLHO, a4 CPABHUTENBHO O4YCHb Me,ll-‘

JeHHo. Benpllka, KOTOPOH Xapakrepusyercs Hawuano GOTOCHHTE3d, TOYHO
TaK e SBISETCS OTNMYHTEJNbHBIM MPU3HAKOM HACTO (DOTOXMMHYECKHX
peakiuil. Yro Kacaercd MOCHAEIyIOUIEr0, OUeHbH MEMIEHHOTO BO3PACTAHMSI
sHeprun (QOTOCHHTE3d TIPH YCHNEHMH CBETa B HALUMX OMBITAX, TO SBJIEHIE
3TO JIETKO OOBACHMTD,¢ £CAM TPHHATL BO BHHMAaHHE, YTO IIPH OJHOCTO-
pOHHEM O4eHb ClafOM OCBELUCHWM CBET MPOHUKA B TKAHL NHCTa JIHUIL
Ha HEKOTOPYI0 IJyOUHY, KOTOpAas NOCTENEHHO W BO3PACTana BMeCTe ¢
VBENHUCHHEM CHABI OCBEMICHHS, ‘

Heno B TOM; uUTO JAawe NPH MaKCUMYME CHIBI CBETa, KOTOPYIO
LaBaj Haul npu6op, sHeprust GOTOCHHTERA IO KOJHUECTBY TOTJIOUIEHHOrO
yrjaeKHucJoro raza Oblia caabee neixaHusi. UYTOOH MOAYUHTH HCTHHHYIO
3aBUCHMOCTD . BHEPrUM (DOTOCHHTESA OT CHJIBI CBETA TIPH TAKOM Crabom

OCBEILEHUH, Heo6X0AUMO  OBIIC OCBeLIAThL JHUCTBA C IBYX CTOPOH. Ho .

3T0 He BXONWIO B 34034y HAUIMX OIBITOB,

[Tonysennbie HamMyu pe3yabTaTshi GBUIM 3aTeM ITOATBepxIeHb A, Pu x-
TEepPOM, KOTODHH Hawel, uTO HayaibHas HANPSKEHHOCTL CBETa Vs
dorocuntesa pasHa oxono 20 ceuemeTpoB. K coxanenuio, asTop,
NOL3YACh METOMOM CBETALMXCA Oaxrepuif, HE YUMTHIBAA IbIXAHUS; TAKHM
00pa30M, WCTUHHAS HAuaipHas CWia cserTa HOMKHa Omts Hmxe 20 cee-
4eMeTpOB. ‘

BHuMaHNE 3KCHEPHMEHTATOPOB COCPENOTOYMAOCH, OLHAKO, IVIABHBIM
00pa3oM Ha TOH CpelHEH HANPKEHHOCTH CBETd, TPH KOTOPOH MOMNIO-
- LIEHHe YTIEKHCIOro rasa  6oJiee WM’ MEHee 3HAYUTENLHO MPEBOCXOMUT
€T0 ‘BblACJCHNE BCAEACTBME HbIXaHmsd, Ho 1 B HoBeHmNX HCCAEHOBAHUAX
BOTNPOC O KOJHMYECTBEHHOM COOTHOUIGHHHW MEXIY CHJOI0 CBeTa W 3Hep-
rueff QoTocuHTE3a - JaneKko emie He BoigcHedH. QOWMA BHBOM, KOTOPHH
MOXHO CJH€NaTh HA OCHOBAHHH ONBITHHX HaHHMX Bap6ypra u [ap-
pepa (1921) moxno GopMynupoBaTs Takum 06Pa3OM: NPH OHTHMANBHOH
TeMneparype W ONTHMAJIbHOM COJEpPKAHUM YTIEKUCIOFO Ta3a dHeprus
(OTOCHHTE32 TIOUTH - NIPOMOPUUOHANLHA HATPAMKEHHOCTH CBET4, KOTIA
“HAUPHKEHHOCTh CPaBHUTENbHO cfaba; 3aTeM BO3pacTaHue 3Hepruu GoTo-

CHHTe3a Bce Gozee U - Gojsee OTCTAET OT YBEJHYEHUWs CHIBl CBETA M
npubmKaeTcs. K HeKOTOPOH NOCTOSHHOHW Beiuumnbe. [lpusenem s

OBUN HA DHEPIU0 ¢OTOCHUHTE3A.

BausuuE BHEILIHUX YCI

wilocTpauuy  Aauasie  [apiepa, noayueHHbe JIid Fontinalis upn
23,4-—24°C. \

Hanpﬂx{eﬂﬁocrb KonnuectBo KHCIO- KomuuecTBO KHCHO-
cpera B CBEUEMET-  poja, HOFIOMEHHOr0  pOJa, BHACACHHOrO
pax. B Ibixaduy B 1 wac. B (poTOCHHTE3E.
667 0,57 1,156
2000 0,53 3,300
6000 0,56 7,008
18000 0,54 9,880
36000 0,50 11,74

Wz stHx qudp BHIHO, YTO JMIb TIPY TEPeXojie OT CH/bl  CBETA
B 667 cpeueit k 2000 sHeprua (OTOCHHTE3d TOYTH NPOMOPLHOHANLHA
HATIPSOKEHBOCTH CBETA; TIPU JAnbHeeM yCu/eHuy CBeTa a}iepruﬂ doro-
cuHTe3a BO3pacTaeT Bce B Gosee i Goiee crabolt cremend. HTO Kacaercs
fipubmnKenns K HEKOTOPOH NOCTOANHOH BeJHYMHE, TO OHO xopom’o
WILIOCTPUPYETCs  CIGAYIONMMY  IAHHbBIMU  JPYroro OubTa lapnepa,
oTHOCIIMMICS K ToMy ke Fontinalis.

Cpeyemerpbl . . . . - - 11 Teic. 18 Thic. 27 teic. 33 TwiC. - 39 THIC

" KoanuecTBo BblAENEHHOTO

O, 5 1uat . .... 975 1097 11,37 1147 11,51

v

"Ecan BPECTABHTH 9TH AaHHbIE FPAQHUECKH, TO MBI YBHIUM, GTO
HAUMHAs C HATPKEHIOCTA CBeTa, PABHOM 27 THICAYAM CBEUEMETPOB, KPHBAd
CTAHOBWTCS TIOUTH Tapasiesbdofl ocu abemucc. Ir0 KAk pas COOTBET-
cTBYeT TOMYy peayibTary, Koropuifi OB NOJYUYEH B ONBITAX Pedsin 1'<‘e
u TuMupssesa TpH OUeHb KPYMHBIX HHTEpBANAX B HANPTEHHOCTH
cBeTa. ' :

[Tono6HOro Xapakrepa Kpupas, OJHAKO, N0 MHEHHIO Brexmana,
KaK pas M yKasblBaeT, 4TO B JAHHOM Ciyuae MNPOMCXOLHT orpaHuuenue
sHepruu (oTocHHTE3a KAKMM-MNO0 (PAKTOPOM, KOTOPOTO HELOCTACT. ‘Tal(
kak, oxdarko, B onmrax [appepa CORepKAHHE €O, v Temueparypa
GLUIH ONTHMAIbHBL, TO MOXHO JONMYCTHTh, 4TO 3[€Ch NOCTHrajacd IPEIe]l
paBOTOCMOCOBHOCTH XIOPOPUIIOHOCHOTO annapara pacTeHus. ITpn Bcex
GnaronpUATHHK ' yCJIOBHAX TIACTHAA Fontinalis ne MOXET B CKOJILKO-
HUGYIb SHAYMTENLHON CTEMEHM YBETUUATH CBOIG pabory, Tak KaK TaKoe
yBenuueHue BHXOINT 32 PaMKH MaKcHMAIbHOM ee paGoTOCOCOBHOCTH.

[TOMUMO TaKOIO €CTECTBEHHOTO OrpaHHueHdsi (QOTOCHHTESa, Onpe-
LeNAeMOT0 ' IPeAebHOil PAaGoTOCNOCOGHOCTBIO TIIACTHAB, OrPAHUICHHE
MOXET TPOM3OHTH M BCACACTBHE HEIOCTATKA OIHOIO M3 MPUBXOMHMIIX
daxropos. ITo Muennio Biek M9 Ha, BNEPBHE MOJNBEPrIlcro HTOT BOMPOC
SKCTIEPUMEHTAILHOM paspaboTKe, KpUBAs SHEPIHHM ¢orocuHTE3a CcHAYANA
[OMHUMAETCS [0 HEKOTOPOro NYyHKTa, a 3aTeM [IeJaeT peskuil nepesom
¥ TIepeXOJUT B NPAMYI0, DapaeApHyio OcH a6cupmee, Tak, HallpMM?p,
eCiinu orpaﬁwmsa}oumm (I)a}(’l‘OpOM ﬂBHﬂeﬁ;Cﬂ HenoCTaTouHoe _KQJII/I'JEC'IBO

)
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YIJIEKHCAOTO - T'a3a, TO SHEPrust (HOTOCHHTE3d, JOCTHIHYR BOIMOMHOMN
MAKCHUMaNpHOH JId  JAHHOTO KOJMYecTBA 3TOTO Fa3a BEJMUMHBI, 3aTeM
cTAHOBUTCA TIOCTOSIHHON, 'HECMOTDS Ha JaibHellnlee YBeNWyeHHe CWIIb
cBeT4 H IOBBlUEHHE Temrieparypsl, To ke camoe ssjieHHe HaOJOAALTCR,
ecnd OrpaHHuMBaiOUIMM (haKTOpOM OYAET  TeMIepartypa M HalpsKeH-
wocrs cretd. Tak xak B npouecce GoTOCHHTER’d VIPHHUMAOT yuactue

HECKOABKO (AKTOPOB, TO B KOHIlE KOHIOE 3HEprust €ro .GyAer npamo .

[POTIOPIMOHANBHA  KONMUECTBY TOro (akropa, B KOTOPOM OGHADYKH-
BAETCST HEAOCTATOK.

Boigoa 2T0T BIOJAHE COBHANAET C H3BECTHRIM 3aKOHOM MUHHMYM4,

opMyupoBanHeM  JIuGuXo M st soabHEIX  saeMentos, Cormaceo
9TOMY 34KOHY, YDOXafl MM UPOLYKIMH CYXOro BELIECTBA [PIMO MpO-
FOPUMOHANLHEL KONMUECTBY TOTO U3 B0bHLIX MEMEHTOB, KOTOPHI HaXo-
mrreg B MmMuuumysme. [lospuetiuwe uccnenoBanus Murtuepiauxa w
BayJie BHecin MaTeMaTHHYECKyio [1ONPaBKY B (QOPMYIMPOBKY 3ITOrO
3aK0Ma, KOTODAs BMECTO MPOCTOH NDPONMOPUHOHANBLHOCTH YCTAHABIMBAET
APYrO€ KOJAMUYECTEEHHOE COOTHOUIEH)E; HO OOUMA XapaKTep 3aBHCHMOCTH
OT 3TOFO. HE MEHSErcs, TaK Kak 3eMEeHT,  HAXOMAILMiCT B MUHHMMYME,
SBANeTCA  SIMHCTBEHHBIM OFPAHUUMBAIOILUM. (DAKTOPOM MPORYKLMM, H
KOJAMYECTBA APYTMX 3/IEMEHTOB COOTHOUICHWA HE MEHAIOT.

Nuaue obctont aeno ¢ oTocuntesoM. apaep, npeanpuussuui
CreHUanbuble KPUTHUECKHE ONBITLI IS [IPOBEPKU Teopuu bBiaekM3Ha,
HAXOJMT, BO-IEPBHX, YTO B CAydae HeJOCTATKA OJHOTO M3 (PAaKTOPOR
KpWBasi SHEPrHM (POTOCHHTE3A BOBCE ~HE  Je/aer . KPYTOTO [epeioma,
kax Jymai DiaexmMaH, a, HANPOTHB, TNPABHIALHO 3arubacres M- He
Tepney ‘Xaparepa KpusoOH, XOTH W npHOINMACTCH NOCTENEHHO K NPAMOH,
napanieasHoH ocu adcupmce. Omnbxa BrexMaHa sakiioyanach B TOM,
yTo OH ONPEUETH CAYUIKOM Mano MNYHKTOB U HE YNOBWJ -UCTHHHOTO
xapakrepa xpusoft. Orciona apaep xeaaet BHBOX, 410 B (POTOCHH-
rese QAKTOPbI OKA3KIBAIGT CMEMIAHHOR BAHAHHUE, KOTOPOR 0COOEHHO XOPOIO
OOHAPYMUBAETCS, €CJH IONBLITATBCH ONPENeNUTh XOK (POTOCHHTE3A HpH
pasnuubix KoMOuHanusx csera u xouuentpauuu COs.

IpuBeneM a1 WHOCTpaUMu JaHHBle, OTHOCAWHecH K Fontinalis.
DHeprus BhIENEHH KHCIOPOAA BLIPAKEHA B YCIOBHEIX E€NHHHIAX,

Aueprus dorocuHTesa NPH Bapualusx ABYX (PAKTOPOB:

AAAAAA KHCO CH YIa CBel a B CBC‘{EMAETJ)AQE._M_”_MW
167 . 667 | 2000 | 6000 | 18000 | 36000
| | |
0,01% . . .} 012 | 041 = 075 0,9 ; 1,06 P17
\ f ! | 3
004% . . .| 026 . 091 | 224 345 | 470 |~
016% . . .1 — 110 345 | 640 | 1135 | —
030 . .| — | 12 470 ' 860 | 1520 | 16,64
I P
| v !
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W3 31ux uudp COBEPUIEHHO HCHO BHICTYNAeT B3aUMHOE BIUAHHE
tbakTOpOB. Bo3pMem, HanpuMep,  Nepexolr OT KOHUEHTpauuy OuKapOOHaTa
or 0,019/, mo 0,04%/,; npu ouenp cnaGom cseTe B 167 cBeuelt sHeprus
(poTocuHTE3a BO3pacraer BABOe, npu cete B 2.000 cpeueit — Brpoe, NpPH
cgete 8 18.000 cpeueii-—0onee, yeM B yeThpe pasa.

To ®e camoe HalmOA3ALTCH W B OTHOURHUW cuau ceera. Tay,
Harmpumep, 0pu mepexofe OT 667 cpeweft k 2000 sueprust GoTOCHH-
Te3a BO3PACTAaeT HEMHOro Memee, YeM B JBa Pasa,-npd KOHLEHTpalUH
6uxkap6odara B 0,01%y; nupu xowuenrpausu 0,049/, ona BO3pacraer
yxe Gojiee veM B nBa pasa;, npuw KodueHtpauuk 0,169/, — 6oaee, vem
B TP pasa. ,

Msl  BuARM, TakuM 06pasoM,. 4ro 3QeKT meHcTBUS KaWKIOro
OTAGJLHOTO (BAKTOPa HENOCTOSHEH; O BO3PacTaer, KOrfa KOJHYEeCTBO
WIH HaUPAMEHHOCTh APYToro (pakropa taimke BO3PACTIET.

Orciona sicHo, uro mnpouecc (OTOCHHTE3a He yKiaAbBacTes B
CxeMy 3aKOHa muHmMyMma JIM G M X a; nopuepkupas 3To 0OCTOATEIHCTBO,
Tapnep, ohHaxko, He¢MOTPA HAa ODIIMPHBIE ONLITHEIA MaTepual, BCe e
BOBJEDKHBACTCA OT NOCTPOEHMS HOBOH MareMaTHYeckol QopMyasl, Npu
HOMOLIM KOTOPOH MOXHO ObUIO OBl BHLIPA3UTH COOTHOUIEHHE MEXIY
sHeprielt OTOCHMHTE3a ¥ KOJNMYECTBOM WM HANDSKEHHOCTHIO TIPUBXO-
N9IMX BHEWIHHMX (HaKTOpOB.

B pabote 'apmepa Osuiv WCCACAOBAHH TOJNBKO BapUALHK B
cHJle CBETA M KOHUEHTpauu# yriaekucioro raza. CopepiueHHo TaKoro e
XapakTepa COOTHOMIEHHE paHee OLIIO OTMEUEHO HAMM NpPH PA3HBIX KOM-
OuHALUAX CHJIBI CBETA W TeMIepaTypsl. Kak yxe samedeno BBILE, HAIUa
paboTra MMENd T/iaBHOI UELIO cpaBHenue sHeprun (hoTocyHTe3a ¥ TeHe-
MOOUBHX ¥ CReTO/MOOHBHIX DACTeHHH NpPH PA3IHMUHBIX  HANPSKEHHOCTAX
CBETA M PasHaiX TeMmeparypax.  [locne Toro kak Gpino  yCTaHOBJIEHO,
4TO  (POTOCHHTE3 HAYHHAETCS JIMUIL (OCHE, TOTO KaK HANPSIKEHHOCTE
cBETa JIOCTUIHET HeOGXOMMOH MHUMMANBHON BEIWHHHbI, M HTO 3TOT
npenen JUIS PasHwX BHIOB PasiiHyeH, Mbl PEUiM/IM HCCAe]0BATh BIHIHME
KOMOHHALMH H3 pasHbIX  CTElEHeH BHICOKOH HANPMKEHHOCTH CBET4a H
DAa3HOH, HO CPaBHUTENLHO BLICOKOH Temmepatypbl. [IpumeHssach K npu-
POJHBIM - YCIOBHSAM, Mbl H30ODANH TPH - CTENEHH HANPSXKEHHOCTH . CBETA,
KOTOpble TOJIy4aioTcs, KOrja HONyAEHHbIe JYUYH COJHUA IajalT 1napani-
JIEIbHO TWIACTHHKE JMUCTA, HAKJOHHO TOJ YIVIOM B 45° 1. 1ie pHeHAHKYAsPHO
K Hed. [af kawnodl M3 sTHX HANPHKEHHOCTEH (BeTa 6hula U3Mepena
sHeprus PoTocuHTesa Npu Temneparypax 20°, 25° 30° 35° u 38°

Ouelrbl Beich B 3aMKHYTOR atMocdepe, Npu ueM 1POACHKMTE b
HOCTh KAMX/OTO OTHEJbLOI0 OMbiTa He npeBplmata 15 MuHyT.

[lpuBenemM 19 WWHOCTPALNY HEKOTOPHIE H3 IOAYYEHHHX TAKUM
o6pasoM nawubpix. (Cw. rabauny Ha crp. 94).

M3 omix umdp BUAHO, YTO KOIJ4 JMCT OCBEMIAETCH | APAIIC]b-

CHBIMM  AyYaMW CconHua, u4Tto COO’YBQTC'YB}}&T APKOMY )mcbcbysuomy anen-

HOMY CBETY, HAUPsHKEHHOCTL CBeTAa HaXOAMTCH B Muuumyme. IIpu mepe-
X0le K CACAyouledl CTYileHM B HANPAKEHHOCTH CBeia, MMEHHO K OCBeé-
HIEHNI0 HAKJNOHHBIMH JydaMu coanna, y Robinia Pseudacacza aHeprus
$orocunresa npn t° 20° C BOSpacTaer NMoyTH b JBa pasa, TOTAd Kak
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Dueprus GoTOCHHTE3a JIPH BapUaANUIX CBeTa
H TeMunepaTypu:

N i O6semsl CO,, paziox, 1 l“p'a‘MM JUCTHEB
HaspaHue pa- § Temnepa- B 1 uac B xy6. cm,
Jlysu coania —_Jyuu commua
cTeHuil. Typa. a Jlyun connna
: pasieNb- HepIeHIuKY -
Hbe. oA yriaom 45. JpHLIE.
20° 5,50 942 | 1376
25° 6,27 15,64 116,51
Robinia Pseud- 200 )
acacic, 30 7,04 17,28 19,97
35° 7,48 19,01 21,18
38° 8,10 17,22 20,50
20° 4,08 8,12 “ 8,48
25° " 4,53 10,40 - 11,25
Betula alba. 30° 576 7,44 8,54
35° 6,23 6,70 | 7,30
38° 6,22 6,02 C5,85
\

npu t° 25° C— Gosee, yeM 8 lBa pasa.- COBEpHIEHHO TaKoe e CO-
oTHomenne Habmoxaercs u aa Betula alba nns Tex e KOMOMHAIMHA
ceera ¥ Temneparypsl, HeiicTerue cpera TaxuM 06pasoM YCHIMBAETCHA NPH
MORbieHHH Temmeparypsl. C mpyrofi cropoHib, u Aedcrhe Temnepa-
TYpHI, T.-€. TOBbIenue ee ¢ 20 xo 25° C, BH3LIBACT 60 biIMH adexT Npu
HAKJIOHHBIX Jy4aX COMHIA, 4eM OpH napaiieibdpl. Kak BumuM, pesynbraT
COBEpLIEHHO TOMAECTBCHHBIH ¢ TeM, KOTOPBIH Opul nonyded [apnepom
IS pasHbIX KOMOMHANMA CBETA ¥ KOHIEHTPAIMH YIVCKHCIOro rasa.

OCHOBLIBAACL HA HTHUX JAHHBIX, MBI MOMXeEM (QopMyauposarh Che-
Aywiwi ofmui BHBOL: CHAA CBE€Ta, KOHHEHTpauus yrae-
KHCJIOTO rasa u Temuoeparypa B QOTOCHHTESE BJAUAIT
COBMECTHO M B3aMMHO, HMEHHO, NMPH YBCIMYEHHH KO-
AMuecTBAa OAHOro ¢gakropa ero jpeficrsue HeoLHHA-
KOBO TPH PAa3HHX KONAHUECTBAX APYTHUX; OHO TeM
CHNbHEE, YeM Belle HANPsHKEHHOCTh HJIH KOJNHUYECTBO
0OCTAaAbHHX ABYX GaxTapos. -

[Mocnenuss Ppaza HOPMYTUPOBKY,  OIHAKO, BIOJHE oTBeuaeT ieii-
CTBHTE/BHO HAGJoNaeMbiM akTaM Julll, B Tpelenax ONTHMaJbHOCTH.
3a oTUMH TIpeleNaMH HAYUHAETCS TOPMOXKEHHE JSHepruu (HOToCUHTE3A.
Mbl BrAed BHILE, YTO TOPMOWEHHE 9TC HAOJIOAAETCs KAK TIPH BHICOKHX

KOHLIEHTPALMSIX YTJIEKHCIOTO ra3a, Tak ¥ 1P NOBBUNEHHOH Temnepartype.

Ho To %e camoe MPOMCXONWT M NIPH YCWIEHUH CBeTa. Yike H3 OMNbITOB
Mpauwmuaukosa, Pavudansud i [lantTanenan ¢ AOCTATOU-
HOH ONPENEJNEHHOCTIO BHIICHHIOCH, YTO 117 (POTOCUHTE3a CYIIECTBYET
ONTHMAIbHAS HAUPAKEHHOCTH CBETA. ~ .

BIHH{HML BHE[UHHX YCIIOBWA HA [)Hl P!‘MIO <l>OTOCViHTL3A 95

ITpoussencHusie Hamu Gosee 1H0APOGHLIE MCCIELOBAHHS [TOKASATH,
YTO TIONOXEHUE 3TOTO ONTUMYMa ONpPEeNenseTcs Temmepatypoi.. Ywmke uz
uugp npHBeJeHHOM Bolnle TaGJMLB MBL  BHIMM, 4YTO MaKCHMadbHast
sHeprua (otocuHTesa nocruraerca y Robinia Pseudacacio npw 35° u -
NePIeHIMKYJIPHBIX JyyaX COMHNA, Torza Kak y Betula alba — npu
Tol e cuse ceera, no mpu t° 28° C; mpu t° 38° ontumym ocgenieHns
yoKe NEPEXOAUT A TOrO BTOPOT'O PACTEHMS K JyUaM CONHIA, MApasliieib-
HEIM TJTACTHHKE JUCTA.

Henbss me 3ameruTs, OIHAKO, YTO 004 9TH PACTECHHS MPUHALIEKAT
K K4TeTrOPHM CBETOMIOGHMBBIX, [/ KOTOPHIX ONTUMAJLHOE OCBEILEHHE BO-
o0HIE CTOHMT GNU3KO K HAIPTIKEHHOCTH NPsAMbIX Jydeil commna. Topasmo
penpedHee nepeiBHMEHHE ONTHMANBHOIO INYHKTA B 34BHCUMOCTH OT TEM-
nepatypbl  OOHAPYXMBAEeTCH y PACTEHMH TEHEMOOUBLIX, AN KOTOPBIX
ONTHMaNbHOE oOCBelleHue BooOiie ciabee MOJHOTO JHEBHOIO CBETA.
IpusemeM I8 WIIIOCTPAUMM HEKOTOPHIE IAHHBIE HAIAX OIIBITOB.

Oneprus porocnuTesa NPH BapHaLUAX CBeTa M
TeMOepaTypo y pacTeHUN TEHE 106 HB b X.

O6wpempt CO,, paziox. 1 rpaMm JuCTheB
Haspanus | Temne- p 1 uac s ky6. o
Jlyun conHua Jlyuu connua
J1 y

I’aCTéﬂﬁl’?- PaTypPa- | papanrens- yun conmua nepHesIu-
HblE, HAKIOHHBIE. KyJfApHbIE.

20° - 4,46 4,79

25° — } 5,51 5,04

Picca excelsa . 30° - 6,14 5,28

35° — 13 6,50

38° — % 3,37 2,00

20° - \ 323 | 4,29

250 — ] 537 | 4,89

Tawus baccata. 30° — 561 4,88

35° ' — 322 | 2,35

38¢ — 2,70 | 1,92

N I

20° 4,80 — i 12,49

: ' 25° 8,05 10,22 8,73

Tilia parvifolia [ | = 30° 8,99 12,42 3,01

35° 11,20 6,00 4,47

g 12.88 3,20 1,02

Wz atux uugp suano, aro npu t° 20° HauGonsiast, sHeprua GOTOCHHS
Te3a MOJNy4aeTcs Npu camMoi CHALHON M3 HAIUMX TPEX CTyNeHel HANPAKEeH-
Hocty, Tlpu nosnenny Temneparypet o1 25° no 38° aust Picea wlaxus
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yxe scHo 0003HAYaeTCs ONTHMYM OCBEUICHWS!, COOTBETCTBYIOUIHH KOCHIM
Ayd4aM CONHUA; AaNbHEHlnee yBeJHYEHHE CHIbI CBETA BHISKLIBACT IlaicHHe
SHEPTUH dorocuntesa w TeM Gomee pesKOe, ueM BLIIE TEMNeEpaTypa.
s 7Tiliq onteMyM OcBelneHMs COBNAZAET C HAKJOHHBIMM JAYdAMHM COJMHUA
JAwb 1pu Temrieparype 25— 30%; npu t° 35—38° on nepensuraercs

K Gosee c1aboH HAIPMKEHHOCTH, COOTBeTCIRylOWEH ApKOMY Andhys-

oMy csery.’ Ilo sToii npuuune s 7ilia onrtumyM Temneparypal
NeKUT 0K0A0 38° MPH OCBEINEHUH NAPANIEbHBIMU AYUAMH COMHUA, DU

OCBEILEHHH KOCHIMH JyYaMH OH mepeABHraeTes K 30° a NPH OCBEUIeHHH

NePUeH UKy IapHbiMy — k 20°.

Orcioa MBI MONKEM CAEJHaThBHIBOL, UTO COBMECTHOE M B3aHUMHOE
BaMsiHUE PAKTOPOB HABMOIAeTCs ¥ 3a NpeleNaMy -ONTHMAIbHOCTH.

31eCb OHO BBIPAXKAETCH B YCUIEHHH TODMOXeHUsi; ocaabieHue
oHeprun  (POTOCHHTE3a, BHILIBAEMOE ~ OJHUM (BAKTOPOM, YCHIUBAETCH,
KOr[la HanpKEHHOCTh MJIH KOJHUYeCTBO APYrOro BO3DPacTaceT. :

Orclofa IOHATHO, HTO MAKCHMaJibHas BSHeprud (DOTOCHHTe3a s
HAQHHOrO PACTEHUA MOWET OblTh NOMAYUEHA NPH PASNUUHLIX KOMOUHANMAX
dakropos. ‘Tak, Hanpuwmep, nas T%liq, xax BusHO U3 KAHHLIX TaBAULEbI,
oHa Moxer OHTh monyueHa nub0 COUETAHMEM TIAPANJIEALHBLIX - JIyuel
comiua 1 38° C remneparypel, 6o npu 30° C TeMnepatypsl ¥ KOCHIX
ayyax’ conHua, 6o, Hakouen, nmpu 20° C u ocpemleHnn IepreHRHKY-
JApHBIMM  Jydamu codHia. OTciofa sCHO, YTO B K3BECTHHIX IIpelenax
CBET M TEMHEPATYpa MOTryT 3aMemarb HPYT APYra; CGAHO M TO ke YCH-
JeHve (DOTOCHHTE3a MOMEr OBTH HOCTHLHYTO /KGO yCuleHleM CBeTa,
G0 nOBbIUEHHeM Temueparypbl. Takas ke BO3SMOKHOCTb 3aMelIEHHAS
0AHOro daxropa Apyrum nabmonaercs, coracHo paamuem [aprepa,
TAKKE MEXIY CBETOM ¥ KOHueHTpawuelt (0.

Taxum o6pasom, uu crapoe npencraBielne 00 ONTHMAALHOM IS
Kaxugoro (axTopa HenoBMXHOM TYHKTE, Hu cxeMa, gaudasd b e k-
MBHOM, He OXBaTHIBAIOT BCedl TOH CJIOMKHOCTH COOTHOIUEHHMI, KOTOpbIE
HABMONAJOTCA B JIGHCTBUTENLHOCTH MEXNy 3ueprueil Qorocunresa u-
rnaBHefiuMMM  BHeWHAMH akTopamu, TouHOe MareMaTHyecKoe BhIpa-
XEHMe 3THX COOTHOLNEHME sBnsieTcs 3ajavefl Oyiymux 6oee AeTanbHBIX
Hceneqopaud.  Mveomuiicss ONBITHbIE MaTepuan BO BCAKOM  CIyuae
BECHMA SICHO IOBOPUT 8a TO, 4TO OrPaHUdeHue 3HePrud (POTOCUHTE3a
MOMET MNPOHCXOAMTh HEe TOMLKOG BCIEACTBHE HENOCTATKA, HO TAKKE H
BCAEACTBME M30bITKA B  KOMMYECTBE WM HANPKCHHOCTH OAHOFO us
IpHUBXOAAIUX (haKTOPOR,

JLst IOCTHMEHUS MAKCHMANbHOH DaboTbi HEOBXOJMMO ONpeseseH-
HOS TapMOHMYUOE COOTHOIICHHE MEXIY BCeMH IPUBXONAIMME (DAKTO-
PaMH; BCAKOE YKIOHEHHE KAWAOrO W3 (AKTOPOB B CTOPOHY HENOCTATKA
HId M3OBITKA NOHIMKAET MPORYKTUBHOCTh NEHCTBUS OCTANBHBIX (BaKTOpOBs,
a ¢ HEn M TPOAYKTHBHOCTE DaBOTH NAACTHLN, KAK (USHKO-XHMHYE-
CKOr0 annapara.

By ny iy mcnenor;anmm TIPEACTONT 33Haud MATEMATHUECKOTO Bhi-
PaweHHs Wi rapMOHMYHOIO CcOOTHOmeHus (axropos GOTOCHHTE3A;  HO
yHe Temeph MOXHO CKa3aTh, HTO B HEM OINTH BOCKpecaeTl MOHaTHe o6
ONTHMYME, C TEM TONLKO OTAMYHEM, YTO ONTHMAALHLI HYHKT Onpee-
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aseTcst He I KEDKHOI‘O oTHesibHOrO aKTopa,-a AAs BCEX TPEX OAHO-

BpEeMeHHO.

Ecin B NPOCTON XMMWHECKOH pearuuu HANHYHOCTh OHTUMYMa MAJIs
TEMIEPaTyphl- MOMKET CAYKHTH JIHIUE YKA3aHHEM, 4TO OXHOBPEMEHHO
NPOTEKAeT APYro#l mpouece, TOPMOSHIHHUA €€ CKOPOCTH, TO B ' CHOXHOK
Heny ‘peaxnuii (DOTOCHHTE3d ONTHMYyM HMMEET MHOe 3HayeHue; INpH Ha-
JMUUK  cepuu  peaxiiuil KOHeuHmH sddexT paborm OyaeT 3aBuCeTh OT

. OTIPEJIEIEHHOTO COOTHOIIEHHS MEXKIy CKOPOCTAMH OTHEAbHBIX pPeaKiut,
‘M3 KOTODBIX Ka&Xas MOMXET IPENCTABUTb CBOW OCOOCHHOCTH B OTHO-

IEHUE K PASAuYHBIM BHEWH#M Qaxropam. ITosTomy onrtuManbHbM Gyner
TO CcOdYeTaHwe B KoJauuecTse (AKTOPOB, KOTOpoe obecrneyut: Haubonee -
BEIFOHBIE CKOPOCTH B TEUEHHH OTHENbLHBIX Deakii, CIaralouux Npouece
B €ro HenoM. DB 3TOM CMbICIE CTapoe IOHITHE ONTHMYMa 110 OTHOIle-
HMIO K BHEIIHMM (axTopam He TepaeT CcBoeH CWIAB W B HacTosiiee

‘Bpemn, N0 KpaHHe#i Mepe Aa (POTOCHHTE3a.

Bo BcsikoM chayuae TONBITKA B aexkM3Ha OABEPrHYTH 3TO M0~
HATHE - IKCMIEPUMEHTAIPHOMY AHAJIM3y upesBhIMallHO IIOJOTBOPHA; OHA
nana BO3MOXHOCTB BBISICHUTE C JOCTATOUHOH ONPEZENeHHOCTHIO, HUTO
nipotiece (BOTOCHHTE3a CAAraeTCs HE TOMBKO %3 OFHHX DOTOXMMHUUECKUX
NpeBpalleHHH C HUBKUM TEMIEPaTyPHBIM KO3DPUUHEHTOM, HO TaKKe U
B3 TEMHOBBIX peaxluil, And KOTOPBIX TNPUAOKUMO WpaBwio Bawur-
Todda.

ITpn TakoM TIPEACTABAEHUY BeCbMa BAXKHO - BHIACHWTb Xapakiep
JefcTBUS MPEPHIBUCTOIO OCBEILEHHs, KOTOPOE J0J:KHO OKasaTh OIpeje-
NIEHHOE  BIIMSIHWE, eCAH CBETOBbE N TEMHOBEIC DEakLnu CMEHSTIOT IPYT

Ipyra .BO BPEMEHH.

Eme bByccaHro orMmerus, yTo QOTOCUHTE3 HAUMHAETCH MOMEH-
TafbHO BMECTE ¢ OCBELIEHHEM M MOMEHTANbHO JXe TPEKPAIIAETCs BMECTe
¢ 3aTeMHenueM. BRocieACTBHM 3TO TIONOXEHHE HEOHHOKPATHO noA-’
TREPWIAAOCH aBTOpaMyu, PaGOTABMIMMY METONOM CYETAa MNY3LIPEKOB rasa.

YToBl KOHCTATHPOBATh, OIHAKO, BO3MOXKHOE INoOc/AeleficTBHe, He-
06X01¥MO OBIIO TNPUMEHHTb METON; KOTODHI NMO3BOMM OB yUWTHIBATH
OYeHb KOPOTKHE TPOMEXYTKH BpeMenu. [Ipogse Bcero sTo JLoCTHraeTcs
npucrnocobieHHeM B BHAE BPALIAOIHErocd KPyra ¢ BbIPE3aMy, NOCTa-
BIGHHOTO MEXAY PacTEeHHeM Y HCTOUYHMKOM CBeTa. Bapbupys cKOpOCTE
BPAUICHHA KPYra, MOMXHO COKDAWIATh TO JKEJAHWIO TPOMEKYTKH 3aTeM-
HeHud M ocBelleHus. Ecnym mocneneitcTBueE CBeTA CyUIECTBYET, TO 00mas
cymMa PaGOTHl NPH NMPEPHIBUCTOM OCBEIEHMH MOMKHA ObITh GOJble - Ha
OIHO ¥ TO Ke aGCOJIOTHO® KOJAWYeCTBO CBETA, UeM MPU OCBELICHUW He-
NpPEPHIBHOM. o ,

Bpoyn u 3ckowm0, TNPHMEHUBIIME STOT METON, HE HAluHM,
OLHAKO; HUKAKOI'0 pasmuuus. Hanporus, A. Puxtep Hamen, uro npu
NPEPBIBUCTOM OCBEIIEHMM JHEPrus (POTOCHHTEesa BHILE, YEM NPHU He-
TIPEPHIBHOM, €C/IM HaNPSDKEHHOCTb CBETA CPABHMUTENLHO BBICOKA.

Ecan ke JUCTbs, MONB3YIOLINECS HEIPEPHIBHBIM OCBENIEHHEM, yCTa-
HOBHTE Ha 60J/iee an€Koe PACCTOsIHHE OT S/IEKTPHYECKOH JIaMiibl, ¢ TAKHM
paccueToM, 4TOOH OHM NONYYaTH OAMHAKOBOE KOJMYECTBO CBET3, XOTH
65 ¥ MEHBIIEH HATPSMWEHHOCTH, C JMCTBAMU HPEPHIBHCTO OCBEUIAEMbIMH, «

-
MaTepus u pacreHud, ) . ¢
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TO B TAKOM cayuae Habmwmaercss OGpaTHHIM 3(PEKT: JHCThA NPEPLIBHCTO
ocgelaemble . pabOTaIOT HECKONHKO MeHee HHTEHCHBHO.

A. PuxTtep 0o0macHIET 3TOT pesy/ibTal TOPMO3AMUM HeHCTBHEM
CBeTa BHICOKOH HANPHIKEHHOCTHM, KOTOpOe MOIJIO BHIPASUTHCH B Nepe-
FPEeBAHNY TIACTHI;, TIPH NPEPBHIBUCTOM OcBeileHHU JeHACTBHE 3TOr0 TOD-
M03a ocnadisercs W, TAKUM 06pasoM, nocTHraeTcs Oo/ee BBHICOKAs IIPO-
IYKTHBHOCTb . POTOCHHTE3A. ‘ .

Bo BTOpO# cepuu OMBITOB, KOT'A JIMCThs, HEIIPEPBIBHO OCBEIIAEMEIE,
noayuany Gonee cnabuifi cuer, meficTeue reperpeBanusg TaKke HCKAYa-
JOCh WIH 0CAaBsAn0Ch; MO3TOMY paBoTa 3Tthx JHCThEB ObUIA ONHHAKOBA
MAM  Jake « HeCKONbKO 0oJ/iee 9HEPrHYHa, ueM JIHCTbEB, TPEPHBHCTO
OCBEIIAEMBIX CH/IBHBIM CBETOM.

OcHoBsiBasiCh HA JAHHBIX CEOMX ONHITOB; A.PuxTep npuxonur K
BLIEOIY, UYTO B JeHCTBUTENbHOCTH HHKAKoro TociefefcTBUA CcBeTa B
dorocunTese Hetr. He/bas He 3aMeTHTD, O1HAKO, wTO paboTa A. PuxTepa
HOCHT DasBefOuHB# XapakTep. Tax. Kak-8 (POTOCHHTE3€ 6€3 COMHEHHs
urpaetr GOMbIIYI0 POMb HE TOMBKO abCO/IOTHOE KOIUYECTBO CBETA, HO
TAKE W €00 HATPAKEHHOCTH, TO [POME GHI0 Obi UBYUUTL BIUGHUE
MIPEPBIBUCTOTO OCBELICHHS - TIPU PASIHYHBIX HAOPMKEHHOCTAX. Kak pas
HO °3TOMY IVIaHY CJAeAaHel OmbITel Bap 6y pr a, KOTOPBIA Hauwen, 4To
NPEPLBHCTOR OCBEIEHHE YCHIMBAET 3SHEPrui0 (POTOCKHTESA; YCHIEHHE
aTO0 TeM Gousbile, deM GhiCTpee cMeHa ocewueHust W 3aremuenns. Tax,
HampUMeD, ecJd CBET H TeHp cMeHswr apyr gpyra 8000 pas B muHyTy,
TO ycuiedue sueprui QoTocuHTesa gocruraetr 1000/y; npu  cvene B
4 pasa B MMHYTy OHO He mnpessiuaer 100/o, ’

Taxoit addexr Habmonaercs, onHako, TOABKO I1PH SIPKOM CBETE;
Hao00poT, TPH cAabOM CBeTe WPephiBMCTOe OCBENIEHHE HE BHI3BIBAET
yBeandeHus sHeprin GorocuHTe3a. Bap 6y pr MPUXOAUT K BHBOXY, YTO
NPpH 3aTeMHEHHH IIPOHCXOMUT NMOArOTOBKZ IACTHABL, KOTODAdA J3eT BOS3-
MOXHOCTL JAVUILE HMCHOAB30BATL CBET B TMepuof OCBelieHus. PesyabTaTs:
ONBITOB, OJHAKO, MOTYT OBITb HCTONKOBAWLI W B. CMbICJE CBETOBOFO O-

_cneneicteas. Ecaun npencrasuts cebe, uTo GOTOCHHTES CIATAeTCs U3 CepPUH
nocnefoBaTe/bHBIX - CBETOBBIX ¥ TEMHOBBIX pedKlW#, TO CKOPOCTH IPO-
1ecca, OYEBMAHO, OYZET ONMPERENIThCS CKOPOCTBIO BTOPHYHBIX TEMHOBBIX
peakuufi, nporexarmux G6GoJee MeMICHHO, UEM CBETOBBIE. B rakom

CAYy4ae TIOHATHO, YTO. HPK IPEPLIBUCTOM OCBEH(EHHH JOMKHO MOMYUHTHCH -

Sosiee 3KOHOMHOE MCMOMb30BaHWE CcBeTa, M AOJHBH 3ddexT momKeH
ObITh TEM BBILiE, UeM SpYe CBET.

o B obiuem, kak Ml BHAHM; COOTHOIIEHHE MEXAY HaNPHKEHHOCTHIO
cBeTa H sHEpruell (GOTOCHHTe3a BechMa CI0KHO. FIMelomufics OMBITHRIH
MaTepHan TOJLKO DACKDHIBAET NMEPE] HAMH 3Ty CIOXHOCTh. Heobxomumir
IKanpHeline Gojee CUCTeMAaTHuecKMe H Gojee ICTabHbe HCCIENOBAHMS,
49TOOB BLIICHUTH PA3/HYHBIE CTOPOHB! JeHCTBUAl CBETA Pas3MYHOH Haups-
XEHHOCTH M YTOOBI [aTh MaTeMaTHyeckoe BolpAXeHHe ero pabore.

.TJABA VI

Bausiiie BHEWIHHX (akTopoB HA HOTOCHHTE3. CnekTpalibHblit

COCTaB CBeTa. BiausiHue APYrux BHEWHWX arentos.

TIpu vayueHUM BAuAHMS cBeTa Ha (oTocuHres, Goapute BCEIO VIpU-

‘BJIEKaJl BHUMAHHME 3KCIIEpUMEHTaTOPOB BONPOC O BJIHAHHH nyueit pas-
JMYHOH  [UIMHBI BOJHBL. JefieHsli mBeT (OTOCHHTE3UpYylouMx OpraHos

PACTENBE ¥ CRAZAMHOS ¢ HUM WzOHPATenLHOe TOTAOLUCHUe cyeTd ecre-
CTBEHHO TOJIKAIM MBICAb HCCHemoBateseil B 9Ty o6macTh, IJKCNEPAMEH-
TalbHOE HCCAER0BaHUE BONPOCA HAYANOCH pPaHO, Korjaa ¢uanka CO/AHeH-
HOTO CrnekTpa Omia ¢iado paspaboTaHa - ¥ KOTAA O MeXaHu3Me doro-
XMMHUYECKHX TIPOLECCOB NOYTH HUUEro He ObUIO M3BeCTHO. 10 06CTOS-
TEJLCTBO HE 'MOIVIO HE OTPA3UTHCH HA METOAHKE OINBITOB CaMbIM ne6iaro-
TIDHATHBIM O0pa30M, ¥ MOTOMY HEYAUBHTENbHO, UTO nepBuit 40-nerunil
TIEPHOA HKCMEPHMEHTHPOBAHHS OKA3aACad NOUYTH GEeCIIOAHBIM.

Henb3sn He 3aMeTuThb, uTO AAME H B HacTosiee Bpems M3YUCHME
BAHSHHS MOHOXPOMATHYECKOTO CBeTa Ha mpouecc (GoTocuHTesd #BIACTCH
OMHOH M3 TPYHNHHIX 34434 ¢ UYHCTO TEXHUYECKOH CTOPOHBI- ['nashas
TPYAHOCTD JIEKHT B TOM, YTOOH H3 CMEIIAHHOrO UyuKa jydeil BHAETHTH
B YUCTOM BHE ONpENe/]eHHYI0 WX TIpynny NOCTATOYHO - BRICOKOH Hanpsi-
JKEHHOCTH W 3Ty HANPSIKEHHOCTb TOUHO H3MEPHTD.

[powe- Bcero Obiio Gbl, KOHeUHO, paboTas MeTOHOM UpOIYCKAaHHI
TOKa Tasa 4epe3 KaMepy ¢ JMCTOM, TIOMEDaTh 3TY KaMmepy B PasiMuBhC
YUaCTKH HOPMANLHOLO AuOPAKIMOHHOIO Cnekrpa W 3areM. H3MEDATH
suepruro orocurresa. [lombayack COMHEUHBIM CBETOM M 3HAA paclipe-
IeNCHWE SHEPIMM B CHEKTpe, HeTPYyAHO Obu1o Ol TakuM 06PasoM IO-
CTPOUTH KPHUBYIO sHepruu (OTOCHHTE3a B 3aBHCHMOCTU OT JIHHBL BOJHBI
ayda. Ho aas ycnewHofi paGoThl o  9TOMY ‘crniocofy HeoO0XOAWM OYeHb
pacTAHYTHI W OYEHb SIPKHH CHEKTDP, MoJyu4eHde KOTOporo 3arpyinH-
TENbHO AAKE TPU COBPEMEHHOH (PM3MUECKOi TeXHHKe.

C rteM Ke 3aTpynHeHHeM JKCNEPHMEHTaTOp BCTpedaeTCs M NPH
TI0/Ib30BAHMI TIPHSMATUYECKUM CHIEKTPOM. UmcToTa criekTpa saech 3aBUCHT
OT LIMPHHBL 11eAH, Yepe3 'KOTOPYIO IMy4YOK CleKTpa namaeT Ha NPH3MY.

YucThifl CHEeKTP 110/y4aeTcsl TOMLKO TPH OYeHb Y3KOH UMM HO
APKOCTE TAKOIO CIEKTPa CJMWIKOM caaba mns ycnewnod paborbl ¢ doTo-
cuHTe3oM. Pacuidpss wenb, 4roBbl YCHAHTD SIPKOCTL CIEKTPa, MBL.B 71O
K€ BPEMf BbI3bIBAEM CMEIUEHHe Jydyeld DasMnuyHOU JUIMHBI BOJHbL.

T*
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[TpusMaTHueckuil CEKTp, KPOME TOTO, HMEET: elie M TO Heya06-
CTBO, YTO B HEM JMCNEPCHd Ny4YeH yBeNM4YMBAeTC K (HONCTOBOMY KOHILY
U NOTOMY OJWHAKOBBLIE I10 JIMHEHHLIM .pasMepaM y4yacTKH HEDaBHOILIEHHH,.
a TMOHPaBKY HA 9Ty HEPABHOLEHHOCTb B KOJMYECTRE SHEPTMH BBECTH:
HeJIerKo.

Crnenyiouuii, B NPakTHYeCKOM OTHOIICHHH OYeHh VIOOHBI MeTOx
3aK/TI0UAETC B TIPUMEHEHHM UBETHBIX CBeTO(GMILTPOB B BWAE LBETHHX
CTEKOJl,. [[BETHHIX PACTBOPOB W/IN KEJATHHOBBIX, NMPONMTAHHBIX KPacKamu
naacturoK. OGmWuH HeJocTaToK ‘BMIBTPOB CBOAMTCH K TOMY, YTO BbI-
NesieMple MMM Y4acTKM CIIEKTPa He PeSKO OTIPaHHueHwl, TaK Kak 10-

NOCHi TOMVIOUIEHHS| LBETHBIX TEM HMEIOT HepesKue TPaHMIs, — 3areM

HeJerko Mmomgobpars TAKYI0 CePuio PUALTPOR, KOTOpas NKO3BOAARR O
OTpE3aTh .MOC/eAOBATE/bHBIE ¥ PABHBIE YUACTKH CHEKTPA:

BecbMa - CylIECTBEHHBIM HENOCTATKOM  CBETOQUABTPOB  SIBISIETCS:

TaKkKe ¥ TO OGCTOATENHCTBO, YTO UMH B CYIIHOCTH He AOCTHTAETCH TOJ-
HOTO WCKJIIOYEHHS HEXKENATeNbHBX TPYNH Jydel, a Juilb OUpaHHUYEHHE
nx ‘KonmuectBa. Tak xax- jedicTBHE (DHJILTPOB OCHOBAHO HA HepPaBHO-
MEPHOM TIOIJIOIIEHHH LBETHBIX Jyuell; ‘TO HOHATHO, 4T0 TyCToTa TOHA:
$HuALTPA . AOKHA, ‘HAXOOUTLCH. B ONPENENeHHOM COOTHOILEHHU ¢ Hamps-
KEHHOCTBIO majawouero Genoro cserd. Jns NOMHOrO UCKIIOUEHHS CUALHO
noraoutaeMpx (GUALTPOM:JIyuel, HANPUMEP. HPHU JNHEBHOM COJHEYHOM CRETE,
HeOGXOAMMO 1IPUMEHSITL OUEHb TYCTOMH TOH, T.-€, BEICOKYI0 KOHLEHTPAaLUIO-
KPAacsilero BelecTsa; Ho Tako# QuabTp BooOGue OyieT nponycKaTh Majoc:
CBETA BCJACHCTBHE 3HAYUTENLHOIO IIOMVIOIIEHHMS IPONYCKAEMOR [DYHIE
Jdyued, O0cOOEHHO €cIM OHa COCTaBAAeT JMmis HeGOoABINON  yuacTok
CreKTpa U JIeHCTBHTENbHO TIPHOMIDKASTCS X MOHOXPOMATHUHOM.

B ofweM Bce CYUIECTBYIOWUE METOMAB BSIACACHUS OTHEABHBIX
YUaCTKOB CIIEKTPA HEYAOBJETBOPUTENbHBI B TOM OTHOLIEHHH, 4YTO TIPH
JOCTATOMHOH HMCTOTE, OTPE3aeMOr0 Y4acTKa HANpPSIKEHHOCTh LBETHOIO:
CBETd OKA3BIBAETCH CHMUIKOM cnaboi. TT09TOMY enuHCTBEHHHM NPAKTHIE-
CKHM BBIXOLOM SBJSCTCH KOHUEHTPALMS BBIICNEHHOTO TIyuKa Jyueid mpu
OMOILIM cOBUpaTeILHON JIHH3HL. ;

ITOT MeTOH KOHUEHTPauuH OBl HCToMb30BaH Pe HHKe, KOTODbI
NOCTPOUI cllelnalbHEld NpUGOp,. Ha3BaHHBIL. CHe KTPpo P Oop O M.

Tlonyuaempiit 0GblYHBIM CHIOCOGOM INPH. TIOMOLIM TI'EJMOCTATa U
NpUaMBL crieKTp oOTOpaceiBaeTcA Ha awadparmy, NpH MOMOLIM KOTOPOH
MOMHO . 0Tpe3aTh JOGOH y4acTOK LBETHBIX Jyueli; BeluencHHad rpynna
Jydeil NpOXomuT uepes OTBepcTHe auadparmMe, Tazaer Ha - cobupa-
TENBHYIO JIMH3Y M KOBUEHTPUPYETCd TochenHel, ITo OpuHLuIl yCTPoi-
cTea mpocroro cnékrpodopa: B ciomHoM crnexTpodope BmecTo aua-
($parMsl U COOUPATENbHOH JIMHBH BCTABNEHA CEPUS TUIOCKO-UMINHAPHYE-
CKMX .JIMH3, M3 KOTOPBLIX. KAKAaf CIYXHUT IJisI KOHLEHTPalyH OlpeleseH-
HOTO ydYacTKa criekTpa. Dmaromapst sToMy MPUCHOCOGNEHHIO SBJSETCS
BO3MOXKHOCTb HCHO/B30BATH 1A ONBITA Da3HBIE yuacTKu CHEKTPa OAHO-
BpeMenHo. (Cum. puc. 10.) - : :

... Cnexrpodop PeiiHke, 0aHako, He HaHIeN IIMPOKOTOC TPHUMEHE-
Husi, OTYACTH, OBITH MOXET, NOTOMY, UTO. HOCTHrAeMas M KOHIEHTPAIUs
Jyyel Bce e HENOCTATOYHO CHJIBHA VIS FA30METPHYECKMX ONBITOB. B
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KOHLE KOHIOB He/b3f HE IPH3HATB, UTO BCe PaBOTHl, CIENaHHBIE C IIBET-
HEIMH TyUKaMU JIydedi, cAenannl A460 HpH O4eHb  ciaGoi HANPAKEHHOCTH
‘CBeTa, KOTMa Jy4d Obiiu NeHCTBHTENbHO MOHOXPOMATHYHBI, JHGO CBET
6bll HENOCTATOUHO MOHOXPOMATHYEH, KOTAA €ro. HAUPMKEHHOCTh 6blIa
LOCTATOUHO BE/IMKA. o \ N _

Ho npaxe u B 3TOM IIOC/HEAHEM CJIyuae HANPSKEHHOCTH IIBETHOO
¢Beta ObLIa 3HAYUTENBHO CraGee HAMPSKEHHOCTH TNPSIMBIX JIyueH COMHIA.
DTo 0BCTOATENbCTBO CAeAyeT MMETh B BUAY HPH OHEHKE DESyAbLTATOB
HCCHICAOBAHMH. ’ '

[lepBelit, KTO CHeaan TNONBITKY ONDPELeJNHTh BJMSHHE IIBETHOTO

‘.cera Ha pacredue, On1 CeHeGbe, KOTODBIEL IIOJB30BAICT KHIKHMH

CBETOPUILTPAMK. ¥ s 3TOM - LEJH M306pes] CTeK/AHHBIE KOJMOKOAA ¢

Puc. 10. Tlpocro#t cmextpojop Pefimke (cxema).

Jlyun cBera npoxomsit yepes yeweBnny O u nonagamoT

Ha npusMy P, xoTopas w pasnaraer CBeT, 14Bas CIEKTD

ga nxactueke S8, [lpu nomoinu  auadparme DD

BHIIENSIETCST KeJaeMbll YYacTOK CHEKTPa, AYYM KOTO-
porod 3areM KOHLEHTPHpYIOTCS JuH30H S.

) JZIBOMHBIMU  CTEKJAMM;, 3TH KOJOKOJA 1104 HA3BaHHWEM KO 0OKON0B

CeHebbe mpamwid 3aTeM IUMPOKOE MpUMeHEHHE B (PUSUOIOIHUECKOH
HpaKTHKe. o ‘ -

. Tem e merosom ceeToduabTPoB moabzoBaics o 6enu (1836),
KOTOPBIM THTAICH YYeCTb 3HepPruio (POTOCUHTESA B PABTMUHBIX Jyuyax

cnexTpa. Jlo 6 ey mpulien K BHIBOLY, 4TO PHEPTHs DA3JIOWKEHHS yrie-

KHCIOrO Tasa B CIEKTPe HPONOPUMOHaIbHA spkoctu Jyded. Hecwmorps
HA TIPUMHTHBHOCTL MeTOHuKH, pabota J106eHH IEHHa B TOM OTHO-
WIEHKMH, YTO el Ohlid JOKa3aHa CIOCOOHOCTb> NPOMSBOJMTH XUMHUYECKOe
nelcTBUE I Jiydell MeHee Npe/IOMIZEeMON IONOBHHBI CIIEKTPa.

Bonee noapobHoe uccienopanue 3aTeM GblI0 Ipoksseeno I pa e-
pom (1844); xoTopHlfi TPHUMEHA] KAK LBETHLIE CBETO(HIALTIPEHL, - TAK H
npusmatuueckuit cnexkrp. [Toxo6so Jlo6enwu, Jpsnep racke uames
DsUl BbAE/NCHHE ra3a JHCTBSIMK - CYXOMYTHBIX PacTeHHH, MOTPYXEeHHHIMHU
8 Boay. CamMo coB60w pasymeetcd, uTO NPH TAKOH TOCTAHOBKE OIBITOB
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CO3ABaHCh COBEPILEHHO HEHOPMaibHble YCAOBHs s (OTOCHHTETHYE-
ckoft paboTe AncTREB. '

Makcamannuylo suepruwo Qorocunresa Jlpanep Haluen B K-
THIX Jy4aX, KaK W paGoTaBiumii HECKOJIbKO NO3ke ero XeHT (1847).

Huuero HOBOrO B CMBIC/E H3MEHEHMSI 3TOr0 OOWIErO  MOJMOMKEHHs
He NpUHECIN IPOW3BENEHHHE MO3ke padoThl Kaosua n [pacuone
(1856) u Caxca (1864). Tipumenss MeTON CBeTOMWILTPOB H pas-
nensts OPH TIOMOIH DPACTBOPOR JABYXPOMOKHCIOrO Kalifd M aMMHAuUHOH
OKUCHM MeJIX CHEKTp Ha jBe moJoBMHE, CaKC npuiier K BoBOAY, 41O
POTOCHHTES OCYUIeCTBAACTCH 32 (PUILTPOM . H3 ABYXPOMOKHMCAOTO KajHs,
B JlyuaX, KOTOpbe He JNeHCTBYIOT Ha (DOTOrpadHuecKylo FMacTHHKY:
HAIPOTHB, 34 CHWHM (QUILTPOM, 3a KOTOPBLIM OUEHb SHEPIUHU W0
nouepnenne (ororpaduyeckoit Oymaru, pasioxeHue YIIEKHCAOTO rasa
Gb0 ouenb cna6o. Otciona Cakc chenan BBIBOX, YTO PasinviHbie XH-
MUYECKHE MPONECCH OCYHIECTBIIOTCA 1 pas/AMUHEIMHU JY9aMH, BC/EICTBHE
Yero no PAasnoNeHMID cepebpsHLIX cosedt wenwss CyauTh o neficteuy
Jyuyeii Ha pacrteHue.

Busog SToT Owi nogrsepwied BoaxoBmM (1866), wkoropsiit
O/HOBPEMEHHO ONpeAe/siT XUMUUECKOe NeHCTBUE KPaCHbIX M CHHHMX Ayuei
na cepeGpsnble conu u pacTenue. [Toabaysch UBETHRIMH CTEKIAMM 1 TPH-
MeHsisl [a30MeTpHueckuil aBauoMeTpHueckmit Metox, Kaunapere (1867)
JI0KA3a4 3aTeM, 4TO B 3eJIeHhIX JyuaX He TOJIbBKO He NMPOUCXOIWT pasno-
KEHMs YIVIEKHCIOro Tasa, Ho, HANPOTHB, PACTEHHE BbUIENSHET ero.

Hesp3st He 3aMeTHTL, uTO BCE Ha3BaHHGIE BhHIII€ ABTOPBI, BbIAE/IS
TeM MM HHBIM CroCOOOM IBETHBIE Jiyuu, HE MO HU3MEpPATE uX Ha-
npsokeHHocTy. HepoctaTok 3107 CO3HaBancs, HO He 66110 ete BHPa0o-
TaHO CHOCO6GOB KOJMHYECTBEHHOTO ONpele/]eHnst MOHOXPOMAaTHUYECKOro
cgera. B 1869 r. Ilpuanbe Upeatoxul ypaBHUBATH I'yCTOTY CBETO-
(uibTPOB HA rJa3, Npenrosaras, 4TO TAKUM obpaszoM Oyjer ypasHeHa
W HATPAIKEHHOCTH LBETHBIX AYYeH, MPOXOJALUMX Hepes ¢uasrper.  Cro-
coB 3107, KaK Terepb TOYHO W3BECTHO, COREPIIEHHO HE TPUTONEH, U
NOTOMY Hey/UBHTENBHO, 4T0 IIpHAA b e NMOAYUNI B CBOMX OMBITAX OfMHA-
KOBYIO PHEPrHI0 (POTOCHHTE3 34 KPACHbIM, 3ETEHHIM U CHHUM dunpTpamMu,

Tonoxenue, 4To MakcuMyM (HOTOCHHTR3A NPUXORMTCA HA CAMLIC
ApKue JKeNATHE Jy4d, TONY4HIO OKOHuaTe/bHOe NOLTBePXIeHne B pa-
gore [Mded depa, nospusuiedcs s 1871 1. Mpeddep oueH:
TlUATETbHO KCCAENORAN CNEKTPANbHBIL COCTAR CBeTd, IPOXOAMBINETO 'e-
pe3s TpUMEHEHHbie MM LBETHBE (UIBTPH, H HM3MEPHI SHEPrHI0 toro-
CHHTe33 KAK CYeTOM Iy3bIPHKOB Ia3a, TaK M rd30METPHUCCKHM METOIOM.

[lpuBenemM s WIIIOCTPAIMH OTHOCHTE/bHbe BEMHYHHBI 3HEPTHH
dorocuntesa, noayuennsie [[heddepon, oflouMu METOJaMU. '

DQmeprus poTOCHAHTESIA

Mo cuery o rasoMeTpuueCKUM
ny3bipbKOB 1333 oupeneneHUsAM
Jlyui KpacHM€ H OpaHKeBble . . . . 44,6 32,1
s OKENTBIC . . . . . . oe .t . .379 . 46,1
. seneHmie . . . . . . . . .. 121 15,0
, CHHe-QUOIeTOBbIE . . . . . . 192 7,6

[TpunnMas, 4TO Ta3oMeTPHYECKHI Merold Raer GoJiee TouHme pe-
3yapraThl, Hded dep BLCKABAAA B TOM CMBHICAE, YTO KDMBag pPas3no-
JKEHHSt YIJIEKUCHAOrO 434 B CHEKTPE COBNAAAET C KPUBOH 3PUTELHOIO
BfIEUATIIEHMs] HA TJia3 Ye/0BeKa U 4T0, CJIeJOBATENHHO, MAKCUMYM SHEPTHH
$HOTOCHHTE3a 110/Iyd4eTCs B KEJAThIX JIy4Yax.

Ho eme 3a gsa roxa no noseienus paborsl [Tdheddepa ony-
HivkoBan nedoabuiyio sameTky Tumupsszes (1869), B xoropoit on
JAOKAa3bIBAJ, 4T0 MaKCUMyM Pa3aoXeHud YIAeKHUCHOro rasa NPpUXO0ANTCA
Ha KpacHble Jyud criekrpa.

Tak Kak peakiius pasBoWeHHs YIAEKHUCIOTO rasa ecTh peakius
sugoTepMuyeckas, 10 THMHDPI3€B [peAojarals, 4TO OHa HOMKHA
OCYHIECTBAATECS B AYYAX € MAKCHMAILHHIM TEIIOBLIM 3((PEKTOM, KAKUMH
B TO BpeMSl CUMTAIMCh KpafiHue KPacHble Ny4H CHEKTpa.

3arem B 1871 —72 rr. B UBYyX CcTarbaX Gusuk JloMMmesn Ha-
MOMHHJ, 4TO IO 3aKOHAM (HSHKH JeHCTBYIOWMMK AyuaMH B QOTOXHMH-
UeCKOH Peakunyl SBASIIOTCA AyUw JIOIJIOLlaeMble W 4TO, CAER0BATENHHO,
pasJioKeHHe YIVIEKHCAOTO rasa JO/MKHO COBePLIAThCS B TeX Jyuax, KO-
TOPbIE TNOTJIOMIAIOTCS SENEHbIMM HacTaMK pacTeHuit ¥ s 9acTHOCTH XJIO-
podumIoM.

Meicaib 9Ta HAWIA TOPAYMX CTOPOHHUKOB B juie Mioasepa
(1872 u 1876) u Tumupasena (1875). [Monspsysich npuaMaTHUECKHM
cnektpoM, Mo/ ep BHEPBBE TOYHBIMH ONBITAMH FOKA34J, UTO MAKCM-
MyM 3SHepruu (OTOCHHTE3a ASHCTBUTENLHO HPHXOIHICH HA JydH Kpac-
Hble, Mewiy QpaysHrohepoBbiMu dHHUAMH B u C, 0COGeHHO 3HepPrHuHO
NOTJIOl{AeMbIE  XJIOP OPHIIOM, ’

[MpuseneM s WATIOCTPAUMH JaHHBIE OZHOIO M3 OIBITOB M0 J-
iepa.

— ; j . [ —
Yuacrii 4 1 B—C| C*D! D lDF} E E—F F
CHeKTpa. : ! | | | 1

« \ : } | \
Koanuectso , 5 ‘ | !
BBIIENEHHOTO l . ’ ‘ ‘ | |
kuciopona . .| 16,01, 24,73% 13,10, 13,39| 7,69§—~ 0,511— 1,28}——~ 3,69
i ! [ !
o i

M3 2rHX NaHHBIX BHAHO, UTO MAKCHMAJbHOE BhIJeseHHe KHCJIOPOAA
NPHXOAUTCA HA KPacHHE JY4d, MEXNY JuHuaMH B u C, 4TO COOTBET-
CTByeT nepBOd roJoce TnorioieHua Xxiopodwunna. 3atem Heprus GoTo-
cuHTE3a GHICTPO MajaeT W, HauuHad OT JHHuUM F, OHZ CTAHOBHTCS Ha-
CTONBKO C1a00#, YTO BHIAGNCHHE KUCAOPOJAA HE JIOKPLIBACT TTOTAOIEHHS -
ero BCACACTBHE bIXAHUS.

3arem Tumupnaen omyOaukoBan BechMa OGCTOATEIBHYIO pa-
6ory, B KOTOPOH OH 1an KPHBYIO 3Heprud (OTOCHHTE3d B CIIEKTPE,
TIPH YeM MAKCHMYM HeHCTBUTEJIbHO OKA3aACH B JAyddX, OTBEUYAOUIMX TEep-
BOW Ton0Ce noriomenus xiaopopwina. [ag OnmTOB GBI HCIIOL30BAH
TIPH3MATHYECKHHA CIIeKTD, TPY 4eM ObIM BBEJCHBI NONPABKH HA PagHOCTE,
3 aucnepcuy aydedl paswoft aauubl BoAHB (pHC. 11).

b e
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Tax kax T e d & e p nponomxan oreranBath cBOIY NPEKHIOD TOUKY

3PEHUs W IIOAKPenw/ ee HOBOH cepuedl” omeitos (1873), T0 B pe3yis-
Tare BO3IHKJA 0JEMHAKaA, M MHEHUsI pa3ACNTHINCD. Y1oGb: npuparh CBOHM
BO33PEHUSM €IHE DOJBINYIO JOKA3aTeAbHOCTh, TUMNp T3 € B OTNeyarai
na jmcre roprewsurt (Hydrangea) amunorpavmy, orépecus Ha npei-
BAPHTEABHO 06ecKpaXManeHdbll AWCT npHaMardueckuit crektp. [locae
06padoTky MOKOM, HA JIMCTE DE3KO BHAGMWIACH MNMONOCE KDPAXMANA, 1O
CBOEMY MOJIOKCHUMIO OTBEYAIONIas MepBOH T0J0Ce MOIVIOIEHHS X/A0DO-
dbunia (puc. 12). Paboramu Tumupsizesa 6nio TakeM 06pasom no-

‘tacp

900

Puc. 11. Kpusas suepruu
«poTOCHHTE3d B CIEKTpe
0 TumMupaseBy; Mak-
CHMYM NPAXOANTCA HA JYUH
cuekrpa Mexay B un C.

Puc. 12. Amunorpamma TumMupsizesa
#Ha aucre HMydrangea; uepnas nosoca
€ MAKCHMaZbHbIM HAKOIEHNEM KDaxMana
COOTBETCTBYET Nepsoil mojoce noriaole-
R XaA0poduma Mexny B u O,

JYUEHO 3IKCNEePHMeHTaNbHOEe TOATBEDKICHNE MLIC/AA © TOM, 4TO 3HEPrus:
{poTocunTesa B ClieKTPe ONpelensiercs CTeNeHbH) [OrAOLUIEHHT DPAS/IHU-~
HbIX Py Jyded XJI0podu/IoM.

Brioane oruerivBoe SKCMEPHMEHTANLHOS BhIpAKEHHE P MbIC/L
MBl  HAXOAMM B OPHIHHAIBHOH paGoTe DumresibMaHHI, KOTOPsH
HCHOJIb30BA/] CBOH OakTepuanbHbI METOA. YKDemwsiss Ha MECE® OCBETH-
Tend 1IPH3MY B CTOMMKE MHKDOCKONA ¥ Ot6pACHRAst CHeXTp Ha lped-
METHOE CTeKN0, D HTeJibMakH MOMEIUAL CBOH  MUKPOCKOIIMYLLKHE
O0ObeKTH B Pa3Hble YUACTKM CRUEKTPA H CAQEMWI 33 aBsendeM ©Gaxre-
PHil, BO30YIKAAEMBIM BhILIEIE HEM, KUCHO[502 POTOCHRTE M PYIOILIAMH, BO-
HOPOCTIAMH.
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Onpepedsst omMcaHHbIM Bbllle CNOCOOOM 3HEPTHI0  (POTOCHHTE3A,
DHreJbManH J1ajl KPUBYIO DPAacrpelleieHds 3TOH SHEPrHH B CrieKipe.
Kpupas 372, NojHUMAasiCh KPYTO B KPAaCHOW 4HacTH cliekTpa, OGHapymKu-
BaeT MAKCUMYM, 3aHUMAOIUU} HMEHHO TO IIONOXKEHHE B CHEKTPE, KOTO-
poe COOTBETCTBYeT TMeppOil TNoOMoce MNOMMOWEHHs XJaopoduiia; 3aTeM
KpHuBasl najzaeT XO MHUHMMYMA, HAXOISILErocd B 3e/eHbIX JYUaxX, HauMeHee
{LOTHOMAEMBIX  XAOPOGUAOM, ¥ CHORA TNOAHAMAGTCS N0 BTOPOTO MEHb-
IEr0 MAKCHMyMa, KOTODBIH TNPHXOJHTCS HA CHHUE Jydd, - HOC/e Y4ero
ONSITh CAeAyeT MajeHHe KPHBOH 10 KOHI[Aa BHIMMOIO CIEKTpPA.

Ecan cpasnuth KpuBylo sHepruv (oTOCHHTE3a ¢ KPUBOH HOTJIO-
meHus csera xjopodusiom, 10 B 006uieM HaGMI0AaeTCH 3HAUUTE/bHOE
CXOJCTBO, TAK YTO ¢ IIePBOTO B3rAAJA KaweTcs, uTo 3Heprma oTo-
CUHTE3a TPAMO TIPONIOPHMOHANBHA CTETIEHH TOTNONEHHS Jy4el XA0po-

760 kD 620 580 540 S00F 468 w430
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Puc. 13. Kpupas suepruu (OTOCUHTE3A B CIIEKTpE
no dureanrMandy. CniaourHas JuHHA [IpeacTa-
BASET 3HEPTrnIo POTOCUNTE3A; NYHKTHDHAS — NOTI0-
HIEAHE CBEeTa XJOPO(pHIIOM.

dumiont. Tlpu netassnom we M3yyeHHHn cOedX KPUBbIX OGHADYKHBAETCH
M [OBOJLHO CYHIECTBEHHOE OT/IHYHe: B KPACHOH 4YaCTH CNEKTPa 3HEPrus
OTOCHHTESA BbiLlC, U B CHHEH—HIKE OTHOCHTENLHOIO TIOMIOUICHHUS /Iy 4ei;
KpOME TOrO, KPHRAS NOIVIOIUEHNS B CHHe-(DHONETOBON yacTu NojHuMAaeTCs
10 KOHIA BUIMMOIO Cllekipa, TOTjJa Kak KpuBag 3Hepruu GHOTOCHHTe3a
nocie BTOPOro maxcumyma nazaer {puc. 13 u 14).

B nocaeaviomeit s3arem  pabore PeHuke, ‘cuenandHoit ¢ omm-
CAHHBIM BBIILIE CTIEKTPOGOPOM B MPHUIMATHYECKOM CIIEKTPE METOUOM
cueTa 1Yy3BIPBKOE rasa, TakKe OOHADYHMICH MAKCHMMYM PasOXeHHs
YIIEKUCJIOT0 Fa3a B KPACHBIX /JyyaX Ha MeCTe MepBod MOJAOCH HOIAO0-
wenus Xx10poduana; Ho 3aTO BTOPOro MaKCHMyMa He OKa3ajloch BOBCE;
goctpoeHHas PefiHke KpuBas HeUpepoBHO najgaeT IO KOHUA BHAH-
moro cuexrpa (puc. 15) ,

[Toce paborol Pe HHKe BONPOC O 3HAUSHHM KPACHBIX, 0CO-
BEHHO SHEPTHYHO MONIOMIAEMBIX XJIODOMDH/IIOM Jyueil, Ka3an1och, Obli
BNO/HE YIOBJAETROPUTENLHO DelueH. CoMHeHNs BO3OY:KIana TONLKO BTO-
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paﬂ,’ bojiee npejoMaseMad OJOBHHA CIIEKTPA, OTHOCHTENILHO KOTOpOﬁ

JlaHHsle DPA3HbIX aBTOPORB paCXO,ZLI/IJIHCb. :
THMHpHS@B 1onsitancst peluTh BOIIPOC pa3neneﬁuem CReKTpa

14 7Be TOJOBHHBI 10 JHHHH, COOTBeTCTBYIOieH sevieHsiM ayuam A 550 pp.

aB € r £ b F

Puc. 14. DBakrepuanbHas auarpamma SHeEprun
(OTOCHHTE3a B CllexTpe U0 JHrelbMaHHY.

Onpenenss KOMAYECTBO CBeTd, TOIJOIIAEMOIO XJAOPOPHINOM B KawioH
TOMOBHHE, OH HALIeN, YTO CCAM NPWHATH TIOF/IOEHHE B MeHee NpPenom-
afeMoft 1onoBune 3a 100, To B Gojee npesOMASEMOM OHO 'BHIPA3UTCH

700 650 600 550 500F 450
T
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Puc. 15. Kpubast sHepruu ¢orocuunresa B
crektpe w0 Pefinke.

. .
yucaom 70; KOAMYECTBO XK€ PA3NOWEHHOrQ VYIVIEKWUCIOro rasa B ofeux
noaosuHax oTHocutca kak 100 x 54.

B stux uM@pax onsth OGHAPYKHBAETCH HECOOTBETCTBHE 3SHEPIHU
POTOCHNTE3a C TIOIVIOMIEHHEM CHHWX ¥ (DUONETOBHX JydeHt XA0pOhuI-

Bm\mma BHEL\JHM\ mmopog HA q»omcumrs 187

JOM; KaK y DHreAbMaHHa, y THMHPSA3eBAa [DOIMOWEHHE CTOHT
Bhille XHMMUECKOH HesTeJbHOCTH 3THUX Jyyeil.

Hosyio nonwitky B toM e nanpaeaenmn caenas A, Puxrep
{1902), koTOpLIH MOJL30BAJICT KHIKHME CBETOMDUALTPAMH H3 ABYXPOMG-
KHCIOTO Kaaud, MAPraHIOBOKHCIOTO KadWs W aMMHAUYHOH OKHCH Mexu.
PUILTPBl GbLAM HCCIEAOBAHB CHEKTPO(MOTOMETDHUECKH A4Sl AOCTHIKEHUR
VpPaBHEHHHA, ¥ KOAMYECTBO TPONVCKASMON WMM IHEPTUH GbIIO BLYHCACHO
Ha OCHORAHWY KPHBOH pacipeleseHus 9Hepruu B COJHEYHOM CrIeKTpe,,
nannofi Jlanriaeem KoirudecrBo 3HepruH, noraOULIEHHONW AHCTOM 34
KaX/pIM  QuabTpoM, ObiI0 ONpPeieleHO Ha OCHOBAHWH abCOPIIUOHHOH
KpuBO# xiopoduana. B pe3dyanhrare o0Kka3anocs, 4ro 3ueprust GOTOCHH-
T€3a TPAMO IPOMOPIHOHAIBHA KOJHYECTRY TNOTIOMEHHON JHCTOM JAY4M-
CTOM SHepruu, HE3ABHCHMO OT JUIUHBI BOJAHBL Jyuya, Kak 9T0 BHAHO I
crenyromwx undp:

Jdsyxpomo- Mapranuoso- Ammuaunsiit

Bona. KHCIbi KHCAbI pacTBOP
Kamui. KaJu, OKHCH MEIH..
KoauuectBo norioiumen-
EOM JAMCTOM 3IHEPTHU . . 203,6 100 47,5 36
KosmayecTeo pasnowxen-
woro CQy . . . . . . . 2024 100 48 34,4

CyHIeCTBEHHBIM HEJA0CTATKOM PadoTil Puxtepa, Ha uro ofpa-
[IAeT BHHMAHUE C€AM asTOp, OBLIO HENPAMOE ONpeiclieHie KOJHUecTBa
AYUMCTOH SHEPrHH, NPOHNYCKIEMOU CBETODUIRTDAMU.

IToT HexocTaToK OblLi ycrpadHed B padote Knuna u Mumn-
nepa (1910), xoropeie, nOAL3YSChH METOLOM CBETO(HUILTPOB, HENO-
CPEICTBEHHO HM3MepH/AH KOJHYECTBO HPONYCKAEMOT0 HMM c¢Betd. KHHU M
# Muugep npuumM K TOMy XKe BHBOLY, 410 4 Puxrep,
HMEHHO, YTO 3Heprust (OTOCHHTE3a COBEDHIEHHO HE B3aBHCHT OT JJIMHbE
BOJHBL Jyuedl, @ TOAbKO 0T KOAWYeCTBA 3IHEPrHH, NOMNIOUaeMod nactu-
noit. Henpasn He 3aMETHTH, OJHAKO, YTO TUATENBHOCTH, ¢ KOTOpofi 0fa
Ha3BAHHBIE aBTOPA OMpENe/stiid  HalPSKEHHOCTL [BETHLIX JyYeld, BOBCe
HE TapMOHMDOBaNa C MeTONOM ompenesenus sHepruu (POTOCHHTE3a, TaK
KaK JUBl 9TOH nNociefHeR Legu apToOPsl NPHOEIMM K CyeTy NY3HPHKOB
rasa, suineasembix Flodeq. Kuun srociencrsun  (1915) skenepumen-
TATBHO 1O0Ka3a71 HeCOCTOATENBHOCTL 3TOIO TIpHeMa 715 TOYHEIX KOJH~
YECTBEHHHIX OTipeesiennii BeeAcTsie GOMBIIMX Bapualyii B KONMyecTse
KMCHOPOJa B NY3bipbKax.

Taxum 06pagoM, BOMPOC O TOM, ACHCTBUTENLHO Ay 3ueprus bo-
TOCHHTE3a NPIMO TPONOPIHOHAIGHA KOJHYECTBY NOIVIONIAeMOH nyiacTH-
HOH Ny49ucTOf 3Hepruu, WiH ¥e JAY4YH Pa3HOH IJIMHLI BOJHBI UMEWT K
9TOM npouecce TaiKe eme o0coboe cneundnyeckoe neficTBue, B CyUi-
HOCTH OCTAETCsl HepeleHHBIM. ‘

Pestomupyst umeomuiicss OnbITHEIH (QaKTHUECKHH MATEPHAN, MOMKHC
YBEPEHHO COPMYANPOBATH BHIBOJ, UYTO Heprus (HOTOCHHTE3a 3aBHCUT
OT CTEHEHH MOTJACLIEHHS DASHBIX IBETHHIX JAyuell XJI0pOHIIOM: HAH-
meHblpii sdgekr aelicTBHs 0OHAPYKUBAIOT JAYUM 3€MEHLIE, NPOTyCKae-
Mble fIHTMEHTOM B GOJblnell CTEIeHH, 4eM BCe OCTa/lIbHbIe.
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Yro kacaercst 6o/lee HETANbHOIO H3Y4EHHS HeHCTBUS OTAENbHbIX
_ TPYMN LBETHHIX JIyYeR M TOYHOTO COOTHOIIEHHS STOrO JEHCTBHUSI CO
CTENeHbIo TOIVIOUIEHHs MX XA0POQHIOM, TO 3T4 3a1a4a TPEGYeT ropasio
6osee cOBepIIEHHON TEXHHKM B MOCTAHOBKE OINBITOB, UéM T4, KOTODAs

' «6biia NpUMeHsEMa A0 CHX TIOP. '

B neitcTBUTEJbHOCTH BCe Jy4d 'BAIMMONO CHEKTPA, a TaKKe H
4acTh ynwpadmoneroaux NONIOWATCH “Xiopoduion. Mer  Brpase,
CNeJOBATENBHO, OXUAATh HA OCHOBAHHU COBPEMEHHBIX MAHHBIX (POTOXHMHH,
4TO CBETOBbIC peakuuu (dorocuHTesa OyAyT OCYUIECTBAATECH BO BCEX
| y4acTKaX BHAMMOrO CHeKTpa M B /yuax y/bTpaduonerobix. Haxoruien-
" HBIfI B TeUYeHME MOUTH CTONETHs OINBITHHY MATEpHa! BIOJNHE TOATBED-
AACT 3TY MBICAB: BCE JIy4H BHAHMMOrO CINEKTPa, a TaKkKe NHO TaHHBIM
Bouve u Manxena (1886) u yrprTpaduonerossle, yTUAUSUPYIOTCS
‘WIH MOTYT OKITb YTHIM3UDYeMBl JUI CBETOBBIX peakuuii dorocunTesa.
PesyabTaT 3TOT B CYU(HOCTH MOXHO OO TpeIBMAET, 3apaHee Ha
ZOCHOBAHWM TOro (akTa, YTO TOJBKO COHepialide XJAOPO(MUMI YacTH
“pacTeHul crnocoGHbl K (dorocudTedy. M ecin Ha NOK43aTENLCTBO 3TOTO

FIONOKEHU OBbLIO TOJONKEHO TaK MHOTO TPYAa W YCWJIWi, TO NMPHYHHOMH, -

KaK YK€ 3aMedeHO Bhbille, Obl1a KPalHAS HeIOCTATOUHOCTHh YUCTO (Pu3H-
YecKHX CBeIEHHH O (POTOXMMHYECKUX & TIpoleccax B TO BpeMd, KOIAa
«PUBHONOTHA BBHLIBHHYJA 9TOT BODPOC.
' Yro kacaercss ToH maccel paboTel, KOTOpas Oblia norpadeHa Ha
KOAMYECTBEHHO® CPABHEHHEe NEHCTBUS OTAENBHBIX TPYMNI Jyded, To pe-
BYALTATH ee HEh3s HE NPH3HATL BechMa CKYAHeIMH. . McKmoveHnue Co-
CTaBATIOT TOABKO OIBITH JHTeAbMAaHHa, KOTOPHI O6/MnKe BCero
mOEOWed K PELIeHHI0 STOH sazaud, Gniaroaapst yIauHOMY NPHMEHEHHIO
MUKPOCKOMHUECKH - MalbiX OODBEKTOR, KOTOpele ¢ (UBHUECKOH TOUKH
BPEHHs] urpajii poib OuYeHbh TOHKOTO cBéroduabrpa. [lpu To#t citaboit
HANPHKEHHOCTH CBeTa, KOTopas floayuaeTcs B NMPU3MATHYECKOM CIIEKTpE,
TOJBKO B OUeHh TOHKOM (/0 XJA0PO(MAIA, TPEACTABIEHHOIO KHBbIMH
TIACTHAAMH, MOXHO OOHADYXUTb ONPeNe/eHHbIe OTIMUMS B MOIVIONIEHHH
Pa3AMUHNX IBETHHIX Jyuefl, a ¢ HUM u B 3Hepruu dorocunresza. [lpu
VBEAHYEHHU TOJIMHBL 3E1€HOr0 CJI0sl, NPOIOPLUS NOMNIOUIAEMbIX Jyde
‘YBeJUYUBaeTCS HE TOMBKO HA CUeT TeX IPYIE, KOTOPLIE COOTBETCTBYIOT
f10/0CaM TIOMIOUIEHHS XJI0poduIIa, HO TdKKe W Ha CYET TPYI IpoMe-

KYTOUHBIX, [0 TéX MOp IOKa BCe Jyud OYAYT IIOIJOLIEHBI B OJHHA-
ﬁKOBOﬁ CTENEHH,

1TTo Mepe TPOHHKHOBEHHS LBETHBIX Jydeit B TOANY 3eJeHOIO CHIO,

KONHYECTBEHHOE COOTHOINEHHE MeXAY HHMH AOMKHO H3MEHSATLCH, BCTIE[-
_CTBiE 4ero. pacripefesnierue  SHepruu dOTOCHATESA B CIEKTPE TAKKE
AOMKHO M3MeHHThCs. ~ IleficTBUTeNbHO, TO HaHHRIM DHreapMaHHa,
€CAM U3MepATh SHEPrHI; BPOTOCHHTE34d HA ABYX cropoHax wierku Cla-
dophora, ronuunono Beero B 0,028 MunmMeTpa, TO OKasbiBaeTcd, YTO HA
CTOpOHE, 06PAEHHON K WCTOUHHKY CBETa, MAKCHMYM NPHUXOILUTCS Ha
Jyun Mexay B u (, Torfia Kak Ha IPOTHBOMOMACWHON OH MepeiBuraercs
33 o D K (HOJIETOBOMY KOHILY CHeKTpa.

PeaynpraT 3TOT COBEPIIEHHO 'ficeH: KpacHple Jyud TaK CHABHO

WONIOUIAITC XAOPODUATIOM, 9TO NP ¢1a00H HANPSHKEHHOCTH NAAdio-
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J
nero ¢sera 6OMpOIAs YacTh WX OyIeT 3alePiKaHa TEPBLIM CJOEM - fjia-

CTUN; “HA KOMIO BTOPOTO CJIOf OCTAHYTCH JIYUH ODAHNKEBHE U IKEATHE,

KOTOPble M HAAyT Ooabmuii pQPeKkT B (POTOCMHTESE HEe NOTOMY, HTO-

OHH CHJbHEE 3aIEP:KUBAIOTCH, 4 TIOTOMY, YTO BTOPOI CJOH yXe He HMeeT
B CBOEM DACIOPAKEHMH [TOCTATOUHOrO KOJMYECTBA KPACHBIX Jyyedt.

[lepeppurasich euwe nanee BriyOb 3eNeHOH TKAHH K CACAYIOUIHM’
NO MOPANKY CIOAM TUIACTHZ, Mbi MOMXEM, HAKOHEl, ITOHTH. 10 TAKOIC
¢/105,  KOTOPBIH OGHAPYXKHT MAKCHMYM SHepruM (HOTOCHHTE3d B JMy4ax.
sefleHX, Haubojee rIy6OKO NMPOHUKAKOIIMX M HAMMEHEe MOTVIOLAEMbIX
xaopouIIon.

Tak Kak, 332 HCKAIOYeHHeM DHTI eJbMaHH4, OCTalbHbE U3 YKa-
3aHHBIX BBIIIE aBTOPOB Opald IS ONBLITOB JIMCTB BHICHIMX pacTeHul
C OTHOCHTE/IbHO TOACTBIM CJIOEM 3€JNEHOH TKaHH, TO, npu caaboft Ha-
TIDSOKEHHOCTH IBETHOTO CBETa BOOOINE, OHM YUWTBIBAAW CMEIIAHHBIR
adexT, KOTOpPwft Monydaercs, korma Gonee riayOOKWe CIOM TUTACTHI .

. yKe He HMEIT B CBOEM DacCnopsmKEHnu Haubonee CUALHO TIOTJIOLIIAEMbIX

Jyuel; LEINKOM WIH IOYTH LEMHKOM 33[EPHAHHBIX MPEALIECTBYIOLIUME
cnosmu.  YUtoBel MONYYHTb B 9TMX YCJAOBHAX HCTHHHOE COOTHOLIEHHE,

HYXHO OBIJIO YBeNIHUYHTb HANDPSKEHHOCTh NAJACIIETO CBETA COOTBET-
CTBEHHO TOJILMHE 3eNEHOTO /0 TKAHH; KOJMYECTBO Hambosee CHIBHO
TIOMJIONIAEMBIX JIyuell ROMKHO ObITh [PU 3TOM TAKOBO, YTOOH Haubojee
riy6OKHE CJIOM TWIACTHA MOTJM TOJY4aTh 3TH Jy4d B u3buitke, HO Ha '

- 3TOT BECbMd BaXHbIH MYHKT HUKTO U nccnenosmeneﬁ He oépaTm

LOMKHOTO BHHUMAHHSL.
ITbed dep, moapobHo pas6nparomnﬁ 5TOT BOMPOC, MBITAETCA 10~

Ka3daTb, 4YTO BMECTe C YTOMUIEHHEM B3€/JEHOTO C/101 TKAHW [HOJ/KEH nepe-

IBUTAThCA .M MAKCHMYM OSHeprud GoTocHHTe3a K -(QHONETOBOMY KOHILY
cnexrpa. Takoe sakmoueHwe 6e3 cOMHeHusi HempaBuibHO. Ecin Ha-
OPHKEHHOCTh Jy4edl B pasHblX YYacTKax CrnekTpa O/JHHAKOBA, TO NpH
NOJHOM TOTICLIEHHH BCeX jyuell um sHeprua Qorocuntesa 6Gyaer Bedae
ONMHAKOBA; TaKoH ekt MOMeT OHTH MOSYYEH TOJABKO IPHU OUeHb.
TOJACTOM CNOE 3eleHOH TKaHW, B KOTOPDOM BCE NyYH OJHHAKOBO mora-
caior. [lpu MeHee TOJICTOM CJI0€, KOTA YaCTh Jyuel MPOXOAUT, SHEPTHUs
dorocunresa Gyner ciabee B yyacTKe CreKTPa, COOTBETCTBYIOIIEM 3THM

JiyyaM, - GyIy4d OXMHAKOBOH B Te€X Y4Y4CTKAX, JyYH KOTODBIX INOrJIO-

IAKTCA LEeTMKOM.. YToHYas Bce Gojee M 6onee 3eseHbld CIOH, M,
HAKOHeLl, TpPHAEM K TAaKOH €ro TOJLUMHE, KOrna (oTocHHTe3 OyaeT:
OCYUIECTBATHCS  TONBKO B Jydax HanGonee SHEPruYHO TMOLMOIIAEMbIX,
COOTBETCTBYIOIMX FIABHBIM I10JI0CaM INOIJomieHus xnopodumia.  Camo
coGo#l pasymeercss, uTO B 3TOM Ciyyae yxe OyJeT CKasbBaThCA He-
DABHOMEPHOCTD TFOIVIOIIGHHS] MEWIY JyYdMi KDACHBIMH, OPAHKEBHIMH M
#enteivid.  KpacHble nyun, coOTBeTCTBYIOIUME NEPBOH MOJOCE MOTAO-
LieHus XA0poGuIIa, NPy 5TOM AdNyT GOnbumi 3 Qexr nedcTBUA HCKIO~
YHTEJIBHO IIOTOMY, YTO OHM GynyT NOIVIOLIEHbl B GOAbIIEM KOJIMYECTBE,.
4eM JIyuM OpPaHKeBhle M XKe/Thle, COOTBETCTBYIOLUHE BTOPOH M TpeThEH
mojocam noriaoineHus xaopodumra.  To ke camoe sBIeHHe JOMKHO-
OOHApYKHTLCH W BO BTODOH MOJOBUHE CTIEKTPA, I OCOOEHHO 9Hep-—
THYHO 3A[EPHUBAOTCA CHHWE H (PUONETOBHIE ayun,
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Takum 00pa3oM, HH NPH Kako# TO/NMIMHE COJ MAKCHMYM HE MOXeT
TiePeABHHYTHCS B CTODOHY Jiyueh, Menee aﬂepmqﬂo NOTAOUIAEMBIX TIUT-
MEHTOM.

Eoan' Tlhedpdep u npyrue pa6oraamne A0 HErO yueHme Toay-
g MAKCHMYM B OKJTHIX JIy4aX, MeHee SHEepruyHo MNOINOLAEMbIX, YeM
Kpagunie aysn Mexay B u (), 10 TakoH pesynbTar MOT 0GyCIOBIM-
BATHCA JBYMSL Tipudunamu: JAnG0 HePABHOMEPHOH HATIPAXKEHHOCTHIO Das-
HHIX YYACTKOB CHEKTPa, MPH KOTOPOH abComoTHOE KOAHYECTBO HMOIIO-
AAEMBIX PACTEHMEM KDPaCHBIX Ayuell GHIO Mebille, YeM Jyyell OpaHKe-
BHX W KEJITHX; 1160 HEOJUHAKOBHIM cHeuHduueckHM aeficTeueM Jyuyet,
KOTOPOE 1aBAN0 MNPEMMYLIECTBO JyyaM, MEHee BDHePruuHO NOrnouiaeMbly,

. Ha ocHOBaHHM COBpDEMEHHBIX JaHHBIX (QOTOXHMHH Takad CIElH-
QHUHOCTL BIO/JHE BO3MOXHA B TOM C/Ay43€, KOTAA CBETOYYBCTBHTENbHOE
BellECTBO  O6MasaeT C/AOMHBIM CHEKTPOM [OIVIOWIEHHMS, COCTOMLUIHM ¥3
HECKOMBKME TIOROC, KAK 3TO U MMeeT MeCta na xaopodwuina.

Haronen, nenbss He o0parturb BHYMAaHus TaKKe H Ha TO BechMa
CyUIECTBEHHOE OBCTOSITENBCTBO, uTO 4BTOPH, pabOTaBlUHE Tra30METPH-
GeCKMM METOAOM, KOTAA MPOAOKKATENBHOCTE KAWAOTQ OTALALHOTO OIBITA
6pilla CPABHHTENILHO BEJMKA, HE yyuTHIBAIHM BAMsHHUS Bpemens, . Mewny
‘reM, BEChMa. BO3MOXHO, 4YTO TOPMOXEHHE (HOTOCHHTESA B DPABAHYHLIX
Jiy4aX CHeKTpa MjeT B PasjAMYHOM CTEHeHH W C PasHOi CKOPOCTLIO.

B 31OM OTHOMIEHHH YPe3BLMARHO HHTepecHb! HOBeHMe. AAHHLIE
Ypuwnpysra (1917—1918), koropslit HCCleAO0BaX BiMHSAHHE PASIHYHBLIX
ayuell cnexTpa Ha oGpasoBanue xpaxmana B awcresx Phaseolus, Impa-
tiens, Tropaeolum v Coleys. ARrop NPUMEHAN KAK UCKYCCTBEHHBIH, TAK U
-COMHEYHB CBET, NOARIYACH HPU3MATHYeCKHM H IUPDPaKLHOHHBIM Criex-
Tpamy. [0 ycuieHMs MOHOXPOMAaTHYECKOrO cBerd, MEKAY HCTOYHHKOM
«CBETA W INENbI0 CHEKTPOCKONA yCTAHABIMBANCA CrEUHAMbHbIH KOHIAEH-
-CaTOP H3 CTekaa wiM kBapua. K cowmaneHuio, mwapHHa LIEAH CneKTpo-
«CKONa PaBHANACL 1 MUAIEMMETDPY, 4To 6e3 CoMHEeHMSl He Morjio He O7-
PasuThLCA HA YUCTOTE CAEKTPAa. B 3TOM OTHOWEHHH YDuWIPYHIy
‘we yaanock noirn Aatswe TuMupsseBa, koropsil padoran ¢ TOR xe
SAUMPHHOR  LienH.

Bo BcakoM ciydae, HAaaBaHHel aBTOp elile pa3 MOATBEPAWI, YTO

~pOTOCHHTE3, €CAM €r0 H3MEPATH HaKOMJIeHWeM KpPAXMana B XJ0DOIUIa-
«CTAX, OCYMECTBAAETCH BO BCEX JyYaX BHMIMMOTO CDEKTPa ¥ B yiAbTpa-
~(PUONETOBBIX ; TPAHMLE! JexaT Mexay A 760 u A330 pp (puc. 16).

B cnabo# crenmesd GOTOCHHTES MPOHCXORUT TAKKe B YIABTpa-
APACHBIX JYYax, MPWIETAOIIUX K rPaHULE BuJHMMOrQ CcreKTpa.

O6pasoBanHue KpaxMana HauuHAeTCsi padblue BCero B ay4ax Kpac-
mplx MeRAy A687 u h6356 wp, coOTBETCTBYOWHMX Iepsofi NONOCE
AIOTIOLIEHNd XJOpodhuia.

Camoe 3amedaTenbHOe, O[HAKO, TO, 4TO B 3TYX e Jydax, NpH
30J1e€  DPOAO/KATENLHOM HX AeHCTBUM, pPaHklie BCero HayuHaercd
pacTBOpeHHe KpaxMaja, ABJEHHE, KOTOPOE Y PPy HI, OHTb MOXeT
#i€. COBCEM YNAayHO, HasblBaeT CouspH3allMel.

B pesyabrate npu NponosKuTeSbHOM ONMbITe MAKCHMYM HAKOIIEHuUs
© &paxMania IepeIBuraercd K Jy4HaM CHHHM H (PHOMETOBBIM.

R
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Camo 00010 pasyMmeercst, 4TO 0GpasoOBaHHe Kpaxmala Ha cuer
pacTBOPUMBIX YIVIEBOAOB, K4K IIPOIECC IHIMMATHYECKHH, 3aBucHwgif OT
UeNoro pPsiia YCNOBMH, HE MOXET CAYKUTL B AaHHOM Cydae TOUHBIM Me-
puaom sHeprun Qorocuuresa. TeM ne Meree, OTKpTHE Y puUINpyHra
IaeT OCHOBAHME TWPEATIONATATL, YTO B KPACHHIX jyuax, ACHCTRYOMMK
0cOBEHHO 9HEPrHYHO, LOBOJILHO CKOPO HACTYNaer ochabienye (boTOCHH-
TE34 MO BIUAHHEM HAKOIUIEHUS ero NPOAYKTOB.
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Puc. 16. KpuBas aHepruy GOTOCUHTE3A B CEKTPe N0 YPUINDPYHTY.

. [lyHKTHpHAA JMHAS YKA3LIBACT TIOTJOULEHHE CBETa XJIOPOQHIIOM; .

LIG 1L 1V, V, VI —nonocs! norroulends nursmenra. Cnaourgas

KpUBAY MPEACTaBIACT SHEPIHI0 HAKONACHUS KPAXMAIA B paB‘HbIX
ayuax cnempa

B noassy 2roro npeun‘dﬂox{eﬂuﬂ TOBOPAT, MEXILY NPOUHM, pe3y/ib-
TaThl HoBefimiel paborer Yenpunu {1921), KoTopas Hamna, yro nocne
OTAOKEHUS KPaxMana 8 XAOPOMiacrax, npH OXMBAeHHOM (DOTOCHHTESE,
HACTYNaeT BPEeMEHHOE NaleHHe ero, KOoTePOe CMEHseTCqd HOBBIM [OIHN-
THEM, KOTJa Kpaxman 6yner pacTBOPEH.

ITpuaumas BO BHAMAHHE 3TO OGCTOATENBCTBO, Mbl IIPENIIPHHSIIN
CNEUHANBHBE ONBITE B LEAdX onpefesneHuss COOTHOWIEHMS MEXLY 3Hep-
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ruedl (poToCcHHTE3a B KPACHOM M. CHHEM CBETE y PA3HBLIX BUIOB PacTeHnit
¥ u3MeHeHuii 3TOTO COOTHOMIEHWS! BO BpeMeHu. [last OnbiToB ObUI mpU-
MeHeH. ra3oMeTpHyeckuil MeTox. B pesysnTate okaszanock, uTO 3Heprus
QoTtocyHTe3a Oocnabndercs BO BPEMEHH KAaK B. KDACHOM, TaKk H B CHHEM
csete, OnHaKo, y PAasHBIX BUAOB PACTEHHH OGHAPYWnBaeTCA Crewwdu-
‘yecKOe OTAMYME! ORHU BUIH PalOTaioT 3Hepruynee B CHHeM, TOrJa Kax
npyrue — B KpacsoM cmere (Jlwb6umenko, 1923).

[TpusuMas B0 BHEHMaHHe GOJBUIYIO CAOKHOCTEH POTOCHHTETUYRCKOTO-
npouecca, 6e3 COMHEHEst TPYIHO JONYCTHTh, uTOGH €ro  KOHeyHbif

addexT, BHPOKAWLMHCT B HAKOIUIEHUH OIPENEieHHOTO KONNUECTBA acCu- |

MUISITOB, HAXOXHACH B NPOCTOM MPONOPUMOHAILHOM OTHOWEHHH K Ha-
NPSAKEHHOCTH TALAIONIETO Ha IJIACTUIY MOHOXPOMATHYECKOTO ¢sera.

W3 paborsl Y PIINPYHTa COBEPUIEHHO HCHO BWAHO, HTO Ha-
KONJeHHE KPAXMana B CUeKTpe [OIuyHAETCH WHOH 3aKOHHOCTH, ueM Ta
népBag - (asa .MpoLeccd, KOTOPAas BHIpAKARTCST B PABJIOMKEHUH yrie-
xucaoro rasa. Fiule Gonee peabedHo BLICTYNAeT HECOOTBETCTBHE MEXALY

5Toi (Dasoi M (Pasoil OKOHHATENLHOM, KOTOpas BeIpawaeTcs Haxkomie-

HUEM OPraHHUYECKOrO BEMIECTBA BO BPEMsi POCTa PACTEHWS.

‘ OIBITH BRIPAINKBAHUA DACTEHHH B IBETHOM CBeTe GhlIM TNpoi3Be-
perst Tewtowm (1847), A. Matepowm (1867), Caxcom (1871),
BeSepowm (1875), Moprenon (1877), Boaapuu (1894) =n
Maxano (1874), npy Yem Hawiyyumii pocT HaGmoAancs B Jy4ax mexee
NpeoMISIEMOl TIOMIOBUHBI CIIeKTPa;. Tonbko M ak a v o Habmonal aAydiumit
pocT B Jyyax cuHuX M duonerosmX. Hu oamH 13 3THX aBTOPOB,
0I4aKo, HE CT4BWJI BONPOCA O BOBMONHOM HECOOTBETCTBUH MEWAY
repBOf. U OKOHuyaTeabHOH (asamy (orocHHTesa B IBETHBIX jaydax. [lo-
5TOMY HH ¥ OIHOTO ¥3 HUX Mbl M HE HAXONWMM CDABHUTEALHOrO ‘ofpe-
penennss sHeprau pasnoxenus CO, 3a TeMp uBETHHMM 3KPaHawy, 32
KOTOPLIMH ' BHIPAWMBAIUCE PACTEHUS.

dror mpoben Gull nonosHen B HammX ‘onpitax (1910).  Pacrenus
BHIPALMBANACE B CIENHANLHBIX SIIUKAX, B KOTOPHIX TOKOM BOABI TOA-
NEPHURANACH DABHOMEDHas TeMmeparypa, Tpm smmka nMend OOBIKHO-
BEHHOE 6e/0e OKOHHOE CTEKNO0, ONHMH—YHUCTOE, BTOPOR— HOKPHITO® OLHHUM,
W TPEeTHH — MOKPBITOE ABYMsi CIOAMH TOHKOH mapad@uHnpoBaHHOH 6y-
mary. QCTanbHpie YeThipe AUEKE HMEJW LBeTHBIe CTEKT4, MCC/AEHOBAHHBIE
(IPEABAPUTENLHO CTIEKTPOCKONMYSCKI ¥ CHRKTPOMOTOMETPHUCCKH.

LpeTHEIE ' cTEKNA TIPOMYCKAIN CAEAYIOLlMe FPYINBl Ayuel: Kpackoe
or x700 10 1600 py, opamxesoe 0T A650 g0 A570 up, 3eneHoe
oT 1570 no A480 pp, cuuee ot A 480 xo 1400 pp, a TakKe kpaki-
Hue kpacseie ayun go A 700, me norsouaeMsle xiopodumion. B sum-
K4X BbIPALINBANUCH Raphanus sativus, Pisum sativum, Tropaeo/um
majus, Phaseolus vulgaris n Daucus Carota.

Jins-KaMa0ro. pacTennus DA ONpENEens SHEPTHS pas.nomeﬂm COy

onmHQBeHHbm ra30METPUYECKHM METOIOM, IIPY ueM TIPOGUPKH C THCThAMH

NOMEIAINChL B TE KE AIMMKA, B KOTOPHX. HAXONMAUCH DACTEHUS. ;
Buipammpanue - pacreluii Jmaoch. o1 30 go 60 xmefi, npu uem

OMbiT 3aKAHYMBAICS B TOT MOMEHT, KOIAa DACTeHHE B 3eJCHOM AIIHKE

Euiny  6auski . Kk rubend. B KOHIE OMBITA Onpepensics cyxo# Bec Hal-
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3eMHBIX W IIOA3€MHBIX 4acTei pacreHus W aGcOMOTHBIA MPHPOCT Oprany-

MECKOTO BElUecTBA OMDENENAICH BLMHTAHHEM CYXOTO Beca CEMSH.
[lpusenemM st WLTIOCTPAlMK JIAHHBIE, OTHOCAIUMECH K ABYM pacre-

HugM d3 5, Tax KaK OCTA/IbHEIC 1MW COBEPIUEHHO CXOHBIE PE3YABTATHL.

Jueprus pasnome- | Haxonaenue cyxoro
aua COy B .9/ BEMIECTEA B /0.

Tropaeo- ]ro aeo- |
Phaseolus| yum. P haseolus h?m.

Ceer Oeanit, - (
Crexno yucroe . . , . . . 100 | 100 100 100
Crexno # 1 cnott 6ymars . 90 82 119 143
Crekno u 2 cuos Oymarn . . 74 72 108 148
CeeT uBeTHoO#.
Kpacawit .. . . . ... . .. 16 37 25 15
Opanmxesu#i . . . . . . . 9 | 30 12

3eneHnlt ... .. .. L. 1 4 0 3
Cuguit . . . . . . . ... 13 24 23 29

s stux qudp sCHO BHIHO, YTO HAKOIVIEHHE CYXOro BeljecTBa He
NPONOPUKOHANLHO 3Hepruy pasnoxenus CO, Hu B G€oM, HH B LBETHOM
ceere. Hexoropoe ociabnenne AHEBHOrO CBeTa, NMOHMNAMOLIEE SHEPTHIO
pasnoxenns CO,, OUpefefseMylo B KParKOBPEMEHHOM OINBITE, CrOcOG-
cTByeT Gonee oﬁnanomy HAKOIJIEHNIO OPTAHMYECKOH Macchl. B LBETHOM
CBeTe, HECMOTPs Ha Gosnee sueprmyHoe pasnoxenne CO; B kpachbX
Jyuax, MO CPaBHEHHIO C CHHMMM M (DHOJIETORBIMHM, HAKOIUIEHHE CYXOro
BEUIECTBA B NOCNEAHHX MICT CTOJb XKE SHEPTHUHO HIM JAKE SHEPruuHee,
4eM B IEDPBHIX.

DTO pasumuve B OTHOLICHWM K CBETY NepBOH M 3aKIIOUMTENBbROM
daspr dorocunteza 6es coMHeHHs 0GYCNOBIMBACTCA NPOLECCAMH BTOPHY-
HOI‘OV Xapakrepa, B KOTODBIX <CBeT npuHaMaeT MpaMoe WK KOCBEeHHOe
ydyactue. Doaee apxuil Genpidi cpeT, KAK W YUY MeHee NPENOMISIEMOH
NOJOBAHBL CIIEKTPa MOBUAHMOMY BHISBIBAIOT TOPMOXEHME B Tpolecce
cvHTesa B Gojlee CHILHOM cTeleHu, 4YeM cBerT Oomee c1aGuit u nyuu
¢ XOpOTKOi BoJHOH. B pesyabrate oOmuit addexT padoTh CTaHOBUTCA
Gosice SHAYHTE/NLHBIM TaM, FIE TPOLECCH TOPMOXKEHUS - MAYT MeHee
SHEPrUYHO,

Mer BuguM, Takgm 06pasoM, uTo POABL CBeTa B OOLIEM npoLecce
CHHTE3a OPraHMNECKOTO BEIECTBA OYEHh CIONHA M TIOTOMY . SHEprus
pasnowenust CO,, onpenenstemas B KPATKOBPEMEHHOM OIBITE, HE MONKET
CIYXATb TOUHBIM MEDHIOM I CYKACHHT O XOIE HAKOIUIEHHS Oprapu-

Mntepns u pacTeEus. . . 8
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YECKOTQ BELIECTBRA, cosepmammeroca 33 Gosiee JUTHHHBIE NIPOMEKYTOK
BDCMEHH.

Bpeuss B ZaHHOM Cayyde Kak pas u AsaseTcs TeM (AKTOPOM, KO-
TOPHH 0GHAPYKMBAET CYUIECTBOBAHHME BTOPHYHBIX NPONECCOB, OCIONKHAI-
WHX TIPOUECC CHHTE3A.

Haxouen, Heab3s He ykasarh Takwe, 4TO CHEKTPH IOIIOLIEHHS
AHBLIX JIMCTHEB PAa3HBIX BUAOB DacTeHUH, KaK Mbl BUAEIH BblLE, J0-
BOJILHO CYUIECTBEHHO OTAMHAIOTCH KAK MO TMOAOKEHHIO TM0JOC, TaK H {0
HX passutvio.  [losromy npH TOWHBIX H3MEDEHHAX SHEPTHH (HOTOCHH-
1€34 B PA3/IMYHbIX YHACTKAX CNEKTPA HEOOXOMMMO CUMTATECH € BHAOBBIMHU
OT/IMYMSAMH B NOTJIOWIeHuM HBeTHeIX ayueil. Ha sro o6crostenscTso,
OfHAKO, HHKTO M3 HCCACHOBATENCH He obpamlan BHHMaHUSA, M IOTOMY
BechbMa BO3ZMONKHO, ~UTO HEKOTOPLIE PpasHopedus, ObTh MOKer, 06Db-
SICHSIOTCS BUJAOBHIMM OTIMYMSMM HCCHEAOBaHHLIX 00bekroB. C Teopers-
YECKOH TOUKM 3DEHMA YPE3BhYafine MHTEDECHO OTHOIIEHME K LBETHOMY
CBeTY NAACTAJ BOJAOPOCIEH CHHE3eleHBX, OyPuX M KpacHmx. Crexrpsl
TIOIJIOMEN st STUX 1AaCTHA, OJarogaps NPHUCYTCTBUIO AOBGABOYHEIX HUI-

MCHTOB, JOBOJLHO CYHIECTBEHHO OTANYAIOTCI OT CHAEKTPOR 3€JeHbIX .

maactuil.  Ecam npuHaTs BO BHMMaHJe, UTO COJHEYHHH CBET nperepre-
BAET BeChMa CYLIECTREHHOE CHEKTPAIbHOE M3MEHEHHE, BCAENCTBHe M3GH-
PaTeNbHoro NOMVIOLIEHMA BOAR, TO HANMUHOCTL [OGABOYHHLIX HNHUIMEHTOR
MOMET HAXOMWTLCA B 3aKOHOMEPHOH CBSIBM C M3MEHEHUeM CreKTpaih-
HOTO COCTaBa CBETA.

Bona 6osee cHALHO 3aJMePAHUBAET JY4H MeHee NPEIoMIseMOi I10-
JIOBMHDBI CIIEKTPA ; TAK, HANIPUMED, KPACHBIE JIYYH IIPU COJAHEUHOM OCBELEHHH
noracaoT Ha riy6une 34 MeTPOB, TOTHA KAK CHHHE U (DHOJETOBHIE MIYT
o raybunn 500 merpos.  [loraouienue OTAABHBIX. TPYMIT MOHOXPO-
MaTUUeCKHX Jiydel NOCTelleHHO ocabeBaeT K dHOSTOBOMY KOHIY; TaK,
1m0 nannpm [0 duepa, caol pogs TOMUIMHOW B 1,8 Merpa npomy-
‘CKAeT C/eAyIONHe  KOJNMYECTBA 1BETHBIX Jyyed:

Ydactkyu cnekTpa 671658 pp; 611—~593 pp.; 582571 pp.
Kosnuuecrro cpera . . 49,25 61,70 81,50

YaacTku cnexTpa 556-—546 pp; 531523 pu; 473465 py.
Koaugecrso csera . . 87,30 92,27 95,20

" Takum o6pazoM, s Jyqwmlero MCHOJb30BAHMS CBETA, IMUIMEHTHAS
cycTeMa IyGOKOBOMHBIX PACTEHHH NOMKHA MMETh MAKCHMYM HOT/IOLIEHUS
6/miKe K- (QUOJETOBOMY KOHLY CHeKTpa, uTo JeliCTBUTENbHO K Ha6m0-
| AaeTCs B OCOOCHHO SICHOH (hopMe y KDPACHBIX BOROpOC/Ef.

' Ha »romM coofpaxenun DHTeNbMaHH M TOCTPOWI CBOIO H3-
BECTHYIO THROTE3Y © XPOMATHUECKOH ajganrtauwuwu, Koropas
Gynet paccmoTpena Hamu Humke. [Ipumensin cBOW GakrepuaibHuIi METOLX,
JurenpbMaHH AcHCTBUTENRHO HANIEA, UTO MakCuMyM suepruu (HoTo-
CMHTE3a - OTHEJLHLIX BOZOPOCIEH JIeKWT - Omibke ¥ JwmHun [J, 4y
KpACHBIX fake 3a junued /), COOTBETCTBEHHO MAKCHMYMAM. B TOIIOMEHHU
CBeTA NWIMEHTHBLIMH CHCTEMaMH TeX W APYTHX. . Bojopocie#t (puc. 17).
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3ateM 9T0T BOMpPOC GbLI TOABEPTHYT 9KCHECPHMEHTATHHOH MPO-
sepke A. Puxrtepom (1912—1914), xoTopsiil Onpemesas 3SHepriio

$HOTOCHHTE32 110 KOJUUYECTBY BRIIGIEHHOTO KHCIOPOLR, Y4UTHIBAA O~

caennuit MetogmoM Buukiaepa. Puxrtep o@mpymm, 970 'y MOp-

CKHUX BOAOPOC/TEH BECEMA DE3K0 BbIpaWeHa NPHCHOCOBAEHHOCT, K Ha-.

TIPSOKEHHOCTH  CBETd, BCASACTBHE YEro MONKHO [ONYUHTE COBEPIIEHHO
HeNPAaBWILHOE IPEeICTABAEHAE O PAacApeieneHu 3SHeprnH (OTOCHHTE3:
B CNEKTPEe, eCM He YUHTHIBATL OTHOWERHMS J4HHOTO BMJAA K HanpAXeH-
HOCTH cBetd, YuuToieadg 5TO 0OGCTOATENALCTBO, PuXTep npumiea K Bbl-

BOJAY, UYTO ¥ KPACHBIX BOJOPOCHCH MaKCHMYM SHEPrHd (OTOCHHTESa

_ . Eb PG
§g! J “‘t“—*' - ;VL:Q}':, enon.
L - A, Kpacn
Bo # \ A ‘
0 ) b
/l// //'&”
H ,
50t /+ 7 ¢ Desan
40, /f/ H \._/ [‘
30 /| —«J
. / ’]
96 /ﬁ* | A Ake. WpocH
" X
A Nl
om 700 660 20 540 540 500 hkO Y90

_Puc. 17. Kpusbic NOrMoLEHHs CBETA 1 SHEPruu (OTCCMHTE3A S€AEHLIMU pacTe-
HUAMI W KPACHBIMH BOJOPOCIAMH DO DHreabMaHHY.

IEeWCTBUTENHHO JIEWMT . Guike K (DUOJETOBOMY KOHIY CHEeKTpa, uem y
3eieHblx, [lpuBeneM i WHIIOCTPANKK HaHHBIE OAHOTO OMBITA,
JHeprus QorocuHTE3A.

Hassanust Bomopocneft. B kpacuom B 3enemom

CBETE. cBETE.
Ulva Lactuco sexesast . . . . . . . 29,49 . 19,61
Nithophyllum laceratum xpacHas . . 12,27 16,11
Laurentia obtusa Y . 6,97 25,08
Lithothamnion calcarewm . 5,06 20,19

Rak BuanO M3 npusemeHHbLX LMGpP, POTOCHATES ¥ KPACHHIX BOLO-
pocseit uaer Gojlee SHEPrHUHO B 3€JEHOM CBeTe, TOrAA KaK y Be/eHOH
Lactuca wabmopaetca oGpaTHOE OTHOMIEHKE.

K cowaneHuto, aBTop B CBOe#l MHTEPECHON pa60Te OCTAHOBUJICA
Ha mosgopore. Ha OCHOBAHMM MOJIYYEHHBIX JAHHBIX OH HPHUXOAMT K Bhi-
801y, 4To Gypopie’ BONOPOCIU OOHADYMKUBAIOT K HBETHOMY CBETY ONMHA-
KOBO@ € 3JeHLIMH DACTEHHAMH OTHOIUEHHE; CPeid KPACHBIX e BOJMO-

8*
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pociell HameuaeTcs . JB€ IPYNMNL, H3 KOTOPHIX Yy OAHOH IIPHCYTCTBHE
(HMKOSPUTPHHA HHUUYEM He OTpaxaercs Ha (OTOCHHTE3e, TOIAAd KaK Y
JAPYTO# OHO BLI3HLIBAET CABUI MaKCHMyMa SHEPrHM acCUMWISUMKM K (huo-
JIETOBOMY KOHILY CIeKTpa.

Takum 06GpaszoM, BOHPOC O TOM, Y4acTBYIOT JM B npoiecce (oOTo-
cHHTe3a (QuKoUMaH ¥ (DUKOIPUTDUH HapaBHe C XJIOPODUIIOM, B CyLi-
HOCTH OCTaeTCsl HE BIIOJHE OKOHYATEIbHO DPEIIEHHBIM.

6. Bananue Apyrux BHeWIHMX areHToB.

Bonpoc 0 BIMAHHM 4TreHTOB XWMHYECKOTO Xapaktepa Ha ¢oTo-
CHHTE3 [0 HACTOSILIErO BPEMEHH OCTaercss BechMa c1abo pa3paboTaHHBIM..
Tak kak GyHKUMA POTOCHHTESA JIOKAIM30BaHA B TUIACTHIE, TO NOHATHO,
4TO M3yuYeHue TIPSMOro ASHCTBHMS TOTO MJAM WHOLO BEIECTBA HAa paboTy

MAACTHABL  TeXHMYecKW Ipu paGore ¢ KUBOW TKAHBIO Kpaline aarpyn-

nsiercst, * Ilpy  cOBpeMEHHOM COCTOSIHUM TEXHMKH HCCACIOBaHHS IIpH-
XOJMTCSl JIOBOJMLCTBOBATHLCH CYMMAPHBIM YYETOM HEHCTBUS HCIILITYeMOIc:
BelllecTBa, KOTOpOe, Gnaromapsi MOCPeacTBY NPOTOMIASMB, MOXET NpH-
HATbH WMHOE HAMDABAEHHE WU e ObiTh NOTralIeHHBIM.

M3 uMeIouMXcs MCCIEOBAHMIE MOXKHO yKasaTe Ha pabory Bu-
nepa u ["aprae6a (1900), xoropsle HaIM, 4TO COJAAHAA KHCIOTa
cninio sagepwusaer Qorocunres y Elodea npu koHuentpauun 0,089/,
n 0,0080/p; cnabast sazepimxa HaOMOZACTCA TAKKE NPU KOHUEHTPAUMH
0,00015%,. Hanporus, no nauubiy Tpe6y (1907), KHCAOTH BHIBH-
BAIOT ycuienne (DOTOCHHTE3d NPH KOHUEHTPAIUH :

HCl. ... ... ... 000010 mol
HNO;. . . . . ... . . 0,00063,
H,SO, . . . . .. . . 000098,

Crumyaupyoniee aefictBue B gaHHoM ciydae Tpe6y npumuch~
Baetr wony H, Tak Kak ciaGple pacTEOPH XJAOPHAOB, HUTDATOB ¥ CYylib-
(aToB HeHTPATBHBIX HE OKA3HIBAIOT HuKakoro Bausuud. [lo muenuso
Tpe6y, crumyaupoBanue WoHa [ mponopuHoOHaAbHO €ro KOHIEHTPALUH.
Fwourep n Hmun (1912) ykassiBaoT, uyrto pacteop Kuona
ycuausaer dortocuutes, B Hosellmieit paGore bBeneke -(1921) or-
4aCcTH NOLTBEPKAAOTC AaHHble T pe B y; KUCJIOTH CTUMYUDYIOT (pOTO-
CHHTE3 Y BOMUBIX PACTEHHH, EC/H HUCTOHHHKOM YIVIEpOAa caymaT Gukip-
Gonarst (Hanpumep 19/0 KHCO;); ecin e pacTeHMIO 14Tk ra3000pasHbif
YIAEKHUC/BIA ras, TO sSICHOTO CTUMYJHPOBaHHA He 00HApYMMBAETCA.
JedcTere KuUCIOT MOXKeT OHTh OOBSICHEHO, ClelOBaTe/IbHO, YCH=
JeHUEM Da3AOKEHHs BHKADOOHATOR W ymenndenwmeM xoauzecrsa COs.
Beneke HaGmogar, Kpome TOro, 4To €cld OCBOGOAMTH pacTe-
HHE OT B3aKIIOYEHHOTO B ero MewknerHukdx CO,, TO yxe OT npH-
GaBnenusi OAHOH cepHOHl KWCAOTH K B OTCYTCTBUM  GUKAPGOHATORB
HPOUCXOJNHT BAeNeHHe Kuciopoxa. OH mymaer mMO3TOMY, YTO B pacTe-
HHU HMeeTcsi H3BECTHBI 3anmac CBA3aHHOW YIVIEKHCIOTH, KOTODas ¥
ocBobOMIaeTCs NPH AeACTBMHM MHHePalbHBIX KUCAOT. [laneko, oaHaKo,
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e BCe pacTeHud 0OO6JANAIOT TAKUM 3aMacCOM CBA3aHHOM YINIEKHUCAOTH; OH
ecTh, Haupumep, v Elodea canadensis, mexny teMm kax y Potamogeton
ducens ero Her. Y IocliefHero pacTEHHs CTHMyJHpOBaHHe (hPOTOCHUHTESA
KUCIOTAMKM HabMIONAETcs TOJBKO B TOM Clyude, KOIZa HCTOYHMKOM
yraepona CIy¥XaT GuKapGOHATHL

Ha ocHoBaHMM [aHHBIX CBOMX OMNLITOB benexe NPUXOIHT K
BBIBOAY, YTO CTHMYJHDOBaHHE KHCAOTAMU (OTOCHHTE3d TIPOUCXORHUT
JIMIUb NPH HEROCTATKE YIVIEKHCJIOro rasa u oGyc/IOB/IMBAETCS yBeJaHde-
HUeM €ro KoJH4YecTBa MO0 Ha cueT pasnowenus OmxapOonaTos, ubo
Hia CUeT pA3/IOWeHHs HEH3BECTHbIX COeNMHEHHH, HaXOQAILMXCA B TKaHH
‘pacTenwusi.

Ammonuiinpie conu [(NH,), SO, w NH, CI], no nannem Benexe,
3a/ePKUBAIOT (DOTOCHHTE3, MPU YeM MHUHHMANbHOI KOHUEHTpAUHeH, npu
KOTOPOfi OOHAPYHKMBAETCS 3a/ePKUBAIOLIEE BIUSHHUE, SIBAAETCS JJIE CEPHO-
kuciaoro amMoHust 0,020/, Ilpuunny 3amepxKu aBTOp BUAWT B OLICTPOTE
[IPOHUKAHWA aMMHaKa B KJIETKH pacTeHus H cBssbisanun CO,. Ecmu
JKe K pacTsOpPy aMMOHWHHON conu npubGasuth GurapGoHaTa KamlblUus, TO
3anepwiu POTOCHHTE3a He HabmoxaeTcs.

IJTUMH HEMHOIMMH JAHHEIMM M OIDAHHYHBAIOTCA PE3YAbTATH He-
MHOTOYHCIEHHBIX PAab0T, NMOCBAILEHHLIX NEHCTBHI0 XUMHUYECKHX AareHTOB
Ha ¢otocuntes. COBEPHIEHHO He 3ATPOHYTHLIM  OCTAETCA  BONDPGC O
BAMSHUM DPA3MUYHEIX  OPraHUUECKUX  COEJMHEHHH, -BCTPEUAOIMECT B
KIETOYHOM COKE M B MPOTOIIA3ME MHBHIX PacTeHui.

Heckonpko Gosbire BuMMaHus GbUIO  yleteHO AefiCTBHIO Hap-
‘KOTHKOB, XOTd BCe ke H 3Ta O0OJACTH HE OCBelleHa AeTanbHBEIMH H
CHCTEMATUYECKUMH  HcenenoBanusmu. Ilo mounny Kaon-Bepuapa
HAPKOTHKAMU HEPEeIKO. TNOAb30BAIMCh KaK CPEACTBOM IIPUOCTAHOBHTH
pOTOCHHTE3, He yOHBas pPacTEHHs.

Hccnenyst mnapannensHo BausHue xi0podopMa Ha JbIXaHHE H
porocuutes, Mpeunr (1911) mauesn, yto Massie [03b, COBEPIIECHHO

_:HE€ BJHAKINHE HAa AbIXaHWue, CH/JIbHO MNOHHKAWT CbOTOCI/IHTe3; peryaupys

BeMHYUBRY 103bl, y Prunus Laurocerasus Moxuo COBceM NPHOCTAHO-
BUTb (OTOCHHTES, TOrAa KaK AblxaHuHe OyAeT MTTH HOPMAJIBHO.

[lo nanuoim Késecwu, 0,002 NV pactsop xnopodopma eme He
.BhI3bIBAET MOHMNeHua ¢oTocunresa y Elodea; pactsop 0,0062 N npe-
KpaiiaeT (GOTOCHHTE3, HO emle He YOHBAeT pACTEHMs, Ta¥ KK fpH
BO3BPALIEHHH K HODMaJbHBIM YCJAOBHAM CIIOCOGHOCTh K (DOTOCHHTE3ZY
poccranasauBaetcs. Hanporus, pactrop 0,01 N yuuuroxaer cnoco6-
tHOCTb K (POTOCHHTE3Y HAaBCerja. ) :

Ilpapu (1881) namten, 4To y BOAHBIX pacTeHHH, nociae npedhi-
BaHHl B TEYEHHE HECKOJbKHX MHHYT B BOJE, HACHIIIEHHOH 3)HUDPOM,
cnocobHocTe K (hOTOCHHTE3y wcuesaeT Hasceraa. Ilo mauueiM JOapTa
{1895 — 97) HexoTOpsie MXM mocAe NpefuBaHuA B TeueHue 30 MUHYT
¥ Jgaxe OJHOrO uvaca B. Napax 3¢upa cOXPaHsioT cnocoGHOCTh K ¢o-
TOCHHTE3Y; TIPH GoJee MPOJIOMKHTENLHOM HpeGuiBaHHM (DOTOCHHTES Npe-
KpamaeTcs, HO TKaHb JIMCTa OCTAGTCH JKUBOM.

Ilpe6uipanue B pacTBope 1 — 20/ anTumupuna B Teuenune 4 ua-
€OB He yuuuToxaer Qorocuuresa y Chara u Elodea.
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o beneke [Flodea soimocur pacrsopur xaopamruupara 0,2 o
0,5%/¢, He Tepss CHOCOGHOCTH K ACCHMWASIHM. BuabmTerTep H
Hironnn, npumenasiivte napns xnopodopua M adupa K JUCTHSIM CYyXO-
yTHBIX PACTEHHIT, YKA3HIBAIOT, Y10 PACTeHHs OOHADYMURAIT GOALHIYIO
BBIHOCAHBOCTL NO OTHOHICHMIO K 2(HpYy.

Haubonee obcrontensnoe ucciae/ioBaine 1o geficTiiio HAPKOTHKOB
apuHainexut Bap sy pry, koropsil paboran ¢ sogopocasie Chlorella.
On roifpat B KauecTBC HAPKOTHKA (QEHMI-yperal UMEHHO TMOTOMY, uTO
REIIECTBO 310 CPABHHTENALHO C1a00 JICHCTRBYET M JI0NyCKaer npuMeseHue
Gollee  KPENMKHUX pacTBOPOB. DBappupys 103n U Onpejenss OAHOBpe-
MEHHO JieficTBue denma-yperana na jamxanue mo @otocunres, Bap-
Oy pr IOAyuds CICAYIOUIME BECHEMA MHTCPECHBIE HAHHDIE,

Konuenrpanus

dborocunurte 3. Jdwxanue.

pacreopa.

L upexpauenue 34/1¢PKKA HANOJNOBHHY
0,089, . . . . .. npexpamenne HET 3ajepmKn
0,025%, . . . . . [I0YTH HOJNOE NpeKpalleHHe CHALHOC YBEJMUCHHEC
0,013%, . . . . . cuibHOE 3aMeIAcHUE CHIBHOE YBCINUEHUE
0,0076v,, . . . . . 3a0ePXKKA HA NOJ0BUNY CHABHOE YReJHUEHUE
0,0050, . . . .. 3amcasienne Ha 300, yRejnueHue
0,0020/, . . .. rpauua gedcreuy X yBe/AnyeHne
0,00107, . . . .. — rpannua nefcrsust.

Mepi BianM, Takem 00DPA30M, UTO B TO BpeMs KAK Ha /bIXaHHE
caabuie NO3BI HAPKOTHKA ACHCTBYIOT CTUMyanpyloniuM obpazom, Goto-
CHHTE3 TOJIBKO OCHAGJAETCSH, W TG ocnabieHie NepexoNul ¢ YCHICHHEM
103B1 B TIOJAHOE MDEKpalleHne, KOrjld AbXdHWE ellle cOoBepliaetcs HOP-
MaJbHO.

Pazjiioe  oTHOWICHMe Opixanuss M QOTOCHHTE3a K HAPKOTHKAM
0cO0eHHO PE3KO BLICTYIiaeT NPH NPUMEHEHHH CHHWIBHOH KHCJIOTH; MO
nanHeiM Bap6ypra, %/100 pacrsop HCN Ha nuixauue He neicTByer,
torga kak ocnabaende QOTOCHHTE3a - HaOMIOHAeTcss yXe B - pactBopax
7/10.000. :

Hesb3st He 3aMeTuth, OfHAKO, YTO MCCAENOBAHME NEHCTBHSL HAp-
KOTHKOB Ha (OTOCHHTE3 NPOH3BOAWIOCH BOBCE HE C LEJIBIO YSCHHUTH
MEXAHHM3M HTOTO AEHCTBHs,, 4 GO/BINCI0 HaCThI0 € YWCTO KAUECTBEHHOMN
croponst,  Mexay teM, Gojee cucreMaTHdecKoe H3yueHue MeXaHW3Ma
JEHCTBUS HADKOTHKOB KpaiiHe MHTEPECHO KaK € TOUKY 3PEHUS YACHEeHHS
MEXaHH3Ma  (POTOCHHTE3a, TAK W € TOUKM 3PeHust KieTouHoH Quauo-
JOIMH, T.-¢. BBISCHCHUS BIAMMOOTHOIIEHMHA MPOTOIVIA3MBI M IVACTHA.
Bap6ypr ykaspsaer, HanpuMep, 4T0 JefCTRHe CHHWILHOR KHCIOTHI
riyOOKo OTIAHYHO OT AeHCTRUs (eHUI-ypeTaHa; B TO BPeMd KaK noc/ie Hui
AEHCTBYET OAMHAKOBO YUHETAIOMMM 006pA30M INpH  pa3ublX  BHEIUHUX
yCAOBUSIX, B NEHCTBHM -CHMHWUABHON KHCAOTH HAOJMIOAAETCSt  PAasinuMe:
pacteop #2/10.000 aamemmsieT (POTOCHHTE3 TOJBKO TIPH CHIBLHOM OCBe-
UIEHUH, NpPH craboM Ke CBETe HWKAKOro NeHcTBusi He OGHApYMMBAeT.

Tak kaK mHapkoTHKM camu 110 cefe B peaxknuax (HOTOCHHTEzA He
YYacTBYIOT HH NPAMO, HH KOCBEHHO, 10 ux jeficTsne OCO0eHHO
penbeHO MOKA3BIBAET BHAUCHNE HOPMAJILHOIO JKU3HEHHOIO COCTOSIHHE:

BAMAHUE BHEIUHAX SAKTOPOR VA SOTOCHHTES. -

mwiactuabi, COCTOfKE 3TC TECHO CBA3AHO C ONpene/eHHBIM COCTOSHHEM
KO/NIOWAOB IUIACTHILL, ¥ MOMHO AyMaTh, UTO AEHCTBHE HAPKO3a CBO-
JUATCA K HAPYIICHHIO KOUIOHAHOH CHCTEMBl, KOTODas CCYILeCTBAsET
peakiiuu cunresa. C 3Tol TOUKM 3peHHs KpafiHe MHTEPECHO TO 00CTOf-
TENLCTBO, UYTO [JIACTHAA MOMET [OTEPSTh BPEMEHHO (CrnocoBHOCTL K
thOTOCHNTE3Y 110 BIHAHHEM CAMBIX Pas3/MUHBX BHEIHWX BO3JIeHCTBUH.

Chnpmikom  BRICOKASE TeMmmeparypa, d4epecuyp #pkuit CBeT WK
cIMIIKOM Gonsillast 710338 YINSKHCIOro rasa He TOJBKO N0AaBasior QoTo-
CHHTE3, HO MOTYT BLI3BaTH [OJHMOE €r0 NpeKpalleHue; TPH HEePEHECeHHH
pacTenust B HOpPMaJbHLIE YCAOBUA CNOCOOHOCTh K (OTOCHHTE3Y CHOBa
BO3BPAIACTCS,

Ora. speMenHas 1noTepsi cnocobGHoctw K QorocunTely B JauTepa-
TYpe HM3BECTHA 10X Ha3BaHHEM MHAKTHBHPOBAHHSA XJH0DO-
naactos. [lo npagaeM IO apTa, KOTOpHIl npoussen LOBOJBHO
MHOTOUHC/ICHHBE OfIBITH, HHAKTUBUPOBAUHLIA XJA0POIIACT 110 BHEINHEMY

BUAY HUYCM He OTIHYaeTced OT HOPMaJhBoro, o I(paﬁl—leﬂ Mepe 1pH

1IPOCTOM HaGMIOIGHHU 110 MHUKPOCKONOM,

Becema saMedaresbHO DU 9TOM, YTO BO3BPAT CrOCOBHOCTH K
(HOTOCHHTE3Y TMPOUCXOAUT Uepe3 PASMUYHBIE TIPOMENYTKM  RpPEMEHEL
Ioabzysic, 6akrepuaipHbIM MeTogoM JHredbmanua, apr ycra-
HOBMJI, UTC BO3BPAlHEHHE CIOCOOHOCTH ¥ (POTOCHHTERY HOCHT HHAMBH-
IyanbHEl  XapakTep: y ABYX DsiOM JIekKallMX KJETOK BO3BPAT MOXKET
HACTYAaTb Yepes PasnuuHbLIe NPOMEKYTKH BpPEMeHU; KPOMe 1TOro, OJHa
KJCTKA MOMNET COBEDIIEHHO NOTEPsTH CHOCOGHOCTE K (POTOCHHTE3Y,
TOTHA Kak apyras coxpausier ee. OO6puHO BosppaileHue cnoco6HOCTH
K dorocunTedy NPOMCXOOHT uepe3 HeCKONbKO MHHYT WiH HECKOJBKO
44COB; HO HMHOIAd OHO HACTYM4eT TOJMbKO uepe3 OAWMH Wi [Ba [HA.
Tax, nanpumep, 8 ounom onmite mxu Grimmia conferta, Ceratodon pur-
pureum, Bryum caespitium swicymnpanucs ¢ Harpesanuem o 80° €
B CyXOM BO3AyXe B TeueHue 6 vacos. Bce ouw noTepsin 10ciae 3Toro
CrmocoBHOCTH K (DOTOCHHTE3Y; BO3RPAT HAGMOLAICA uepes OJIMH WA BOE
cyrox. Y Dicranum scoparium w Orthothrichum affine, pucyuen-
HelX TIpM HarpeBaHmn no 50 — 607 C, cmocoGuoctb K (JOTOCHHTE3Y
BO3BPATH/IACH UYepe3 HEeCKONBLKO JacoB. ,

llex Aguifolum, Buxus sempervirens, Pinus montana, nocie
TPEXHEACNBHOTO npeduiBanus npu (7 —— 15° C, nortepssin  CrHocoBGHOCTh
K (OTOCHHTE3y; NpyH nepeHeceHud B komuary ¢ {0 -}-15% C, uepes
yeThpe Haca eule Hejib3sl ObI0 OOHAPYWMTH y HHUX (JOTOCHHTE33; HO
yKe 4yepes cyTKHM Yy BceX HaOMO0NaN0Ch BEChMA SHEPTHIHOE DAa3ioKEHHE
YINEKUCAOT 0 1asa.

K coxanenmo [Oapt wue cpenan nonelitku OAMKe 11PO2HATHBH-
poBaTh ABJAEHHE WHAKTHBUPORAHHH, & MEMCAY TeM TaKOH aHANU3 CcoBep-
IUEHHO HEOOXOAUM ISl YysicHeuus TOW dusuueckofft OOGCTAHOBKH, B KO-
TOPOIl NPOTEKAT NPOeHECCH CHHTE32 B MMBOE miaactuae. HaubGosee
BEPOSITHON IPeNcTaBiseTcss MbcIb, 4TO B OGOJBINUHCTBE C/Iy4aeB SIBICHHE
UHAKTHBHPOBAHKs OCHOBAHO HA HBMEHEHUSX B CTPYKTYPE KOMNICHAOB,
00pas3yIoIiuX CTPOMY IWIACTHAS. BpemeHHOE MHAKTHBHPOBAHHE Mpen-
CTaB/AET IMOBHAMMOMY 0OpATUMBIH MPOUECC B COCTOSHUM KOATOHI0B; TMO-
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3TOMy OoOsiee NOAPOGHOEe H3Y4YeHHe HEHCTBHA HAPKOTHKOB ObITH MOMET
JACcT BOSMOXKHOCTL JIy4YIUE VACHUTL DOJb  CTPOMBI INIACTHAM B TIPO-
eccax CHHTe3a. '

He paccienoBaHHBIM OCTAaeTcd TaK@e BONPOC O BAUSHUH TOpaHe-
HHA Ha QOTOCHHTE3, UMEHHO Ha MepByl (asy ero, BHPAKAOINYIOCT B
pasnoxeHun yraekucaoro rasa. Kocrtweiues (1921) yrepxkiaer, 4to
MOPAHEHHe JIKCTA He OKA3bIBAET HUKAKOTO BJAMAHMA HA BHEPIHI0 (DOTO-
cunTe3a. He6osbloe 4MC/IO CHENaHHBIX UM OIBITOB, OIHAKO, HE MOKeT
CIyKHMTH AOCTATOYHBIM OCHOBAHHEM IJIS TAKOT'O YTBEPXKIEHHs, TaK Kak
4BTOP COBEPUICHHO He YUHTHIBaA JBIXaHHS [OPAHEHHIX JHCThEB, a
TaKKe M BJHSAHHUA YMCHBUIEHHS MOBEPXHOCTH aucra. [lopaHenue npomus-
BOJIM/IOCh WI/IOH, [PH 4eM, MO CJ0OBaM aBTOpA, JUCT Obl1 TaK HCTHIKAH,
4TO MOXOJAMJ HA CeTKy; TeM He MeHee, INoTeps padoyell mIomamyu y
PAHEHBIX JMCTHEB COBEPUIEHHO HE YHHTHIBANACD.,

e

i
i
:
:
i

1 J1ABA VIL

BausHue BHyTpeHHHX daxkTopoB Ha oTocunTe3. Hakonaenue
accumunsgtoB. CoaepxaHue xaopoduina B njaactunax. JHep-
reruka ¢otocuHTe3a. I'unotesnt 0 xuMH3Me (OTOCHHTE3A.

Boiie yxe HeOZHOKPATHO 6bLIO OTMEYEHO, 4YTO Ipu Haubojee
OMArONPUATHOM COYETAHMM BHEHIHMX YCJIOBHH 3Heprus ¢oTOCHHTE3a
HayHHAeT OC/MabeBaTh ¢ TeYeHWeM BpeMeHH. SIBjeHue 3TO MOKeT 00y-
C/IOBMMBATLCA JABOAKOTO pOJa TIPUYMHAMU. BoO-NepBBIX, OHO MOMKET
CTYXHUTh TPEABECTHHKOM [O3IHEe HaCTYNAIIero HHAKTHBUPOBAHHS
XMTOpOIJIacTOB. BO-BTOPBIX, OHO MOMXeT MPOM3OITH BCAENCTBHE HAKO-
TUIEHHST TIPOJYKTOB CHHTE3a, KOTOPOE ECTECTBEHHO B3aTOPMO3HT HA/b-
Heffmyio pabory. C  UHCTO TEOPETHYECKOH TOUKH 3PEHUS HOBOJBHO
JIETKO PA3rpaHdyuTh HHAKTHBHPOBAHWE MNACTUA OT TOPMOXEHHS, MPOHC-
XOIALIEero BCJEACTBHE HAKOTUIeHHst NMPOAYKToB. MuakruBuposanue, oue-
BUIHO, SIBJSETCA TIOC/HEICTBHEM HEKOTOPOrC H3MEHEHHst B CTpOMe [Ia-
CTHABI, KOTOPOE MOMET NPOM30UTH MO BJMsHHEM JHGO BHEIUHHX, JHOO
BHYTPEHHUX areHToB. M B TOM, M B ApPYroM ciydyae Mbl HMeeM JeJ10
C U3MEHEHHEM CTPYKTYPbl MIACTHIH, KOTOPOE MOKET I[PHBECTH K NOJHOH
nedopMalvK B YHHYTOXKEHHIO criocobHocTd K doTtocunTe3y. Hanporus,
HAKOIVIEHHE TIPOAYKTOB, OYyLyus TOPMO3OM /i HODMaJbHOrO X0Ja
peakiu#i CHHTe3a, He 3aTPOTHBAECT CTPYKTYPY MJIACTHAH W €€ CI0cob-
HOCTh K CHHTE3Y.

B npakTHke HccaenOBaHMS, OAHAKe, HaleKO He BCErga Jerko
TIPOBECTH TPAHMIY MEXIY 3THMH ABYMs (YHAAMEHTAJNLHO PA3AMYHBIMH
ABJICHUAMH JaXE NDH W3YUeHH BO3AeHcTBUA BHewHux daktopos. Eure
6oJiee 3aTPYAHHUTEALHO 3TO CHENATH IPH H3YUYEHHH BJMAHMS BHYTPEHHHX
dakropoB. 34ech Mbl BCTynaeM B 06JaCTh B3aHMOOTHOLIEHHH MEXAY
MIACTUAAMM, ABJSAIOLIUMHUCSH TTOCTABUIMKAMH ACCHMHJSITOB, W IPOTOIUIA3-
MO, KOTOpas nepensBuraer ux wiu norpebaser. [lpuHunMas BO BHHMA-
HHE BBICOKYH) YYBCTBUTEJIbHOCTbL NMJACTHABL KO BCEBO3MOXKHBIM BO3JeH-
CTBUAM (PU3HYECKOTO H XHMHYECKOTO XapaxkTepa, MOXHO NPeACTaBHThH
cebe, 4YTO M BHYTPEHHHE (AaKTODPsl BHI3BIBAIOT H3MEHEHHE CTPYKTYPbI
MIACTHIL M €€ HHAKTHBUPOBAHHUE,

B noap3dy 3TOTO TPEATIONOMEHWS TOBOPHUT TOT HECOMHEHHBIH
$akr, 4TO MpEBpaLIEHHe XJIOPOIIACTOB B XPOMOIIACTHI, COBEPMIAIONICECH
B XMBOH TKAHM pPACTEHHS, NPHBOLHT K IIyOOKOMY H3MEHEHMIO IIUTMEHT-
HOM cucreMBl W TMOJHOH moTepe CHOCOGHOCTH K (OTOCHHTESY.
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BecbMa  BepOfATHO, 4TO BHYTpeHHHE. GaKTODH, T4K WIM HHAUE-

BIMAIONIME HA fIPOLECC CHHTE3a, MHOTOYHC/IEHHbI M -PasHOOGPAaSHEL

OﬂHaKO, Py COBPEMEHHLIX METOHAX HCCJSHOBAHUA - Mbi- €lle OUeHL-

Jajeky OT TOYHOTO BBIACHEHMA NPUpOLsl 3TuxX $akTopoB M chocofa Hx

neficreud.  Haubonee onpeneneHHple  JAHHBIE KaCalOTCH - TOALKO HAaKO-

NAeHUsT aCCUMUATOB M KOMHUIECTBa XJA0podhua.

Eume bByccsuro sawerwn, uto smeprus GOTOCHHTE3Aa Y OTpe-
3aHHBIX JMCTHER MOCTENEHHO MafacT ¢ TCUEHHEM BPEMEHM BCIEALTBHE
HAKOMJAEHHS ACCUMUIATOR. Dosee NONPOGHO HMCCASLOBAR 3TOT BOTPOC

~Camowuuxor (1890 94), xoTOPbIH HPAMBIME ONBITAMI HOKAZAI,
YTO B HOPMAILHHIX YCAOBHSX YIVIEBOJibl, HAKOIMBINMECA B JIUCTHSX B
TedeHHe [Hs, TIEPENBUraioTcs Hourio B crefeas. OTIOK 3TOT coBep-

maercs B CyMIHOCTH BCE BpPeMsl, HO C DPa3HOH 'CKOPOCTLIO, KaK 3TO-

BHIHO M3 Caefylomnx uudp, oruocaumxes x Cucurbifa Pepo.

Y6pab yraieBosos Ha 1 kB, MeTp AUCThLeB B 1 gac.

Ot 5'/2 u. Bewepa mo 7i/2 u, Bew. . . . . . . 0,124 rpamma,
s TYou. , 12w 00 0317 "

s OYew w 12w 0 00000218 "

. 112 g " s 9woyrpa ... . L 0,162 »

o Yo uw yrpa | 2Ys w gEs .. . . : ... 0,130

Taxum 00pasoM, HauGoiee SHEPrHYHO OTTOK YIJIEBOJOB COBEp-
HIaeTcsi B NEPBYIO IONOBHHY HOUM. :

Hanee, npsiMblvin ke ombitami CanoXHWKOB JIOKA3ad, 4TC
sueprus pasioxenns CO, 3aBHCHT OT 3aNaCOB YIVIEBOJAOB B JIUCTE; UCM:
MeHpIIE 3THX 3amacoB, TeM 9HepPruunee auct pasaaraer COy B OZHMX
M rex xe BHewHux yenoedax. HaGmopas nosnoe npegpautenue $oto-
CHHTE3A Y OTPESAHHLIX JIMCTBEB, DY CCIHT O BHICKARAN MbLICAL, UTO
CYyu1ecTByeT B HAKON/IEHHHM ACCHMUJATOB OUDENENeHHLIH INpelen, ganbiie:
KOTODOIO0 OHO HE MOXET HTTH. ‘

CanoXMHUKOB NONTREPHMI CYUIECTBOBRAHHWE HTOLO Npenena,
HO HameJ BMECTe C TeM, 4YTO MOCTHKEH¥e Npelesa He OCTaHaBIUBACT
paznowenus . CO,.

Ecad npuHaTh. BO  BHMMAHHE, UTO KHBOH JIMCT NOCTOSHHO pac-
XoOyer yrfieBOAbI Ha AbIXaHue, TO BPAL JIH MOXHO PACUHTHIBATH; YTOGLI
paznowenne CO, NPEKPATHIOCH COBEPINEHHO BCJIEACTBHE HAKOMJIEHHS

ACCHMUIIATOB; TEM He MeHee - OpI0  Obl KpalHe HKenaredpHO, ¢ TOUKH:

3PEHMst M3YYEHUsT BBYTPEHHHX (PAKTOPOR, DACUIHDUTL M YIIYOHTH HHTe-
pechble uccaesoanus CamoOMHHUKOBA.

B puny npamoit 3aBucumMocTH  QOTOCHHTE3d OT NPUCYTCTBHS- B
AaCcTHAAX  XJIOpO(pHAIA, BOAPOC O BAUAHUH KOJAMYECTBZ 3€JEHOFO IIHI-
MEeHT4 OblI NMOABEPrHYT Gojiee NOAPOGHOMY H3YueHMIO.

Tor Qakr, 4TO OuUEHE MOJIOJbIE, €UIE HE BROJHE I03EEHEBIIHE:
auCTL cnabo  pasnaraior CO,,  Obil MsBecTen eme MHTEHTy3Yy;
3aTeM OH OblT. MOATBEPAUJIEH PSEOM IPYLEX - ~McedefoBaTtened,  Kak
Kopeusuugep (1863), Byccauro (1866), Kpeticaep, WOapr
(1895 —97). Tlocrenuuit 13 HA3BAHHBIX YYEHHX MOMOLIBIO GAKTEPHAND-
HOI'O METOZAA NOKA3AN, YTO MOJOMABIE JHCTBS -HAYMHAIOT BHEPIUYHO PA&s-

Bimstyny BHYTPLEHUNX ®AKTOPOB IIA ¢OTOCHHTES3. 123

narate CQO, MWL 1IOCHE TOTO KAk Moponnacm HaKomaT lIOC]aTO‘{HbH/i
sanac x10poguiIa.

Tlocne ~ aTuX OTpHIBOUHLIX  DPaloT = KaUeCTBEHHOro  XapakTepa:
Fpudpdon (1898 —1905) npaMc moCTaBui BONPOC O BAMAHHUM CO-
AepKaHust XA0poduasa B IACTHAAX HA 3HEPrHio Qorocunresa, Mcene-
JOBAHHE OPXHUIHBIX C DAa3HOH CTENEHbIO OKPACKH JIMCTLEB [OKA34J0, 4TO
y HUX OHEDPIMsi DasOMEHHs YIICKMCIOrOo rasa BO3pacTaeT BMecTe C
yBeNMueHNeM KOMWUYeCTBA XAOPOMMMIA B XJAOPONAACTAX; HCKAIOUEHUE
cocragun Limodorum abortivum, y KOTOPOro, HECMOTPA Ha OGHABHOE
conepkanue xaopoduina, sHeprus pasioxenunss CCJp okasanach craGee,.
yeM BBLIEJEHHE 2TOr0 r'a3ad BCAENCTBHE IHIXaHusd.

JanoHefinee HCCASROBAHME COPTOB M Pac KYJIbTYPHBIX PACTEHHH
¢ PAa3sHOH OKDACKOH JHCTHEB NPUBEIO K IPOTHBODEUMBBLIM De3yJibTaTaM.

Tak, 'y coprop WILEHMIb, TYMEHS M OBca GJeNHO-OKPAlIEHHblE
packl pasnaramu CO, Jaumb HeMHOruM caabee (B ornomendm 9:10),
yeM pacel ¢ rycro-sencuofi okpackofi. ¥ Canna yxe ne Habmonanoch
HHKaKoro pasnuuus, a y Chrysanthemum coronariim Gneano-oKpalien-
HBE MUCTHR obuHapywunu Gonee sHepruunoe pasnowenne CQ@p no cpas-
HEHUIO C [YCTO-3€JEHBIMH.

* TloaBOAs WTOTH JAHHBIM CBOMX ONbiToB, [ puddoH npuxoaur
K BBIBOAY, YTO HaYMHAS ¢ HEKOTOPOH IyCTOTH B3e/€HOH OKpacku, nanb-
Helllllee yBeIHYEHHE KOJAH4YecTBa XJA0PO(MMIIA HE CTOMT HH B KaKOM
OTHOLIEHHM K HHTEHCHUBHOCTH (POTOCHHTE3A.

Tak kak [ pud GOH He H3MEPWI KOJMUECTBA XJOPOduIIA B.
JUCTBSIX, 4 TOJALKO IJA30MEPHO ONpENENst/l UX OKDACKY, TO IIOHSTHO,
YTO OH M HE MOr HaiTy 3aKOHOMEPHOIO OTHOILEHWS MEXAY KOJMUeCTBOM
MUrMedTa W sHepruefl dorocuHrTesd.

DrorT npoben Guul NONOJMHEH HAIMMU HCCIENOBAHUAMU HAJT CBeTo-
JIOBUBLIMH M TEHEBEIHOC/HMBLIMH DPACTEHHSAMH, IIDH H€M KOJHYECTBO XJO=
podwmia u3Mepsnochk ¢ GONLIION TOYHOCTBIO TOCPEACTBOM CIEUMATILHO
11306pe're1moro npu6opa crexTpo- KonopnmeTpmecng metonom (/110 6 n-

Menko 1905 — 1910).

Ouprel 661 MpOUSBEAEHH NPU paanmnoyi TeMneparype W pas-
JUUHOH  HANDPSDKEHHOCTH CBETa, YTO 410 BOBMOXHOCTH OINPENENTD
MAKCUMAJIbHYIO SHEPrmio. (POTOCHHTESA I/ JIMCTHEB PA3HHIX BHAOB pac-

TeHHI M ¢ PasHmM COAepXanueMm Xnopodwina.

3 nmaHPBX ONBITOB BHEICHWIOCH, HTO HAYAMBHAS HAMPHKEHHOCTD.
cBeTa, NPH KOTOPOI HACTYNAET DABIOWKEHHE CO,, HAXOIUTCH B IIPIMOU
3ABMCHMOCTH OT KOHLEHTDALWMH XJOPOQMINA B IJAACTUAAX: OHA TeM
BBIILE, YeM MEHbUIe MUIMEHT3 B XJODOMIacTax. [MosToMy Monobie, ele
He BIOJHE TTO3eJEHEBIINe AUCTLS, 4 TAKKe JUCTbS CBeTONIOMBHX pac-
TeHuit HaumHawT pasaarath COy 1PH 60/lee BLICOKOH HaIPAKEHHOCTH
CBET4, YeM JHCThS B3POCAHE, 4 TaKKe JMHCThb TEHeNOOHMBLIX pacTeHui,
Bosiee OOTaTHX XJI0DOPHINOM.

3aTeM MaKCUMANLHAS -OHEPTHs (HOTOCKHTE32 AOCTHIAGTCA TIPU CBETE
tem Gosee cnaboM u Temieparype TeM (ojee HH3KGOH, Hem BHIUE CO-
nepwanue xaopoduua B MIACTHAAX. MakcuwanpHan sHeprus QoTocHH-
Te3a, nonyuaemas npu Han60JXee ORATOTIPHATHOM COYETAHUM CUMBl CBETa
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‘M TEMIepaTypsl, OAHAKO, BaPbUPYET B 34BUCHMOCTH OT KOHIEHTPALHY

FPUABA BOCHMASL

TIHTMEHTA B JIHCTHAX, KdK BHAHO H3 CJIeAYIOIMX NaHHBIX,

o=y, =7| Makcumanbh.
E = % E 2| xonau. CO,,
© S B, m] Pa3IONEH. B
Bospacr xucrbes. == 5 allu 1 v au
3 & 5 2] croes B kY6,
o om RO oM.
XBoHHBE,
Abies nobilis . JUCTBH OYeHb MOJOjble 8,0 2,06
Picea excela JHCThS MOJIOgpIE 11,9 5,19
Abies nobilis . " 23,3 5,27
Pinus silvestris . ” ” 20,0 5,47
» ” JHCTBA JBYJCTHHE 30,5 7,50
Picen excelsa . . " 32,5 7,32
| Abies nobilis . . » " 33,3 5,71
Taxus baccata . - » - 35,0 5,61
JIucreennue.
Robinia Pseud-
acacia . . v 51,7 21,18
Betula alba 62,2 11.25
Tilio parvifolia . 82,4 12,49
Fagus silvatica . 100,0 5,86

Vi3 aTHX JIGHHBIX BHIHO, YTO YBEJHYEHHE KOHLEHTDAILHH XIOpO-
~ fuana Bille HEKOTOPOro TPENesNa BLI3LIBAET KAK Yy XBOWHBIX, TaK M
Yy JIMCTBEHHBIX TOPON MAajgeHue 3Hepruum POToCHHTe3a. EcaM BBIYMCAUTHL
DPOLYKTUBHOCTh PalOTHl JHCTA HAd OZHO M TO XK€ KOJHMYECTBO XJIOpO-
$unna, TO OKAa3LIBAETCH, HTO MOJOKBIE, €lle HE BIOJHe ITO3€JeHEBLIHE

JIMCTh pasnaraiT CO, 6Gojiee SHEPrHUHO, YEM JHCTHT B3pOCHbIE.

IlpuBeneM U1 WIIOCTPALMK HECKOJBKO UHGD M3 HAIUMX OULITORB.

)
& &5~ | MakcHMaJbH.
a9
£ o'm [aHeprus do-
Boapacr JuHCTbeB. g = b TOCHHTE34
Exs |Ha 100 enun,
- < 5.8 {xaopodunaa.
Abies nobilis . JUCThS OYEHH MOJOAbIE ,0 27,3
» » JIICTBSI MOJIOAbIe 23,3 22,6
» » JHCThA 2-NeTHHE 33,3 17,1
Picen excelsa . JHUCTBSI MOJIOjbIE 11,9 43,6
" " JUCTBbS 2-JIeTHHE 32,5 22,4
Pinus silvestris. JUCTBST MOJOIbIE 20,0 27.3
” ‘ ” 30)5

JUCThSA 2-JIeTHHE

24,6

BausHUE BHYTPEHHUX $AKTOPOB HA #OTOCHHTES. 125-

W3 3Tux RaHHBIX BHIHO, YTO /S DOCTHKEHHUS MaKCHManbHOH 3Hep-
ryn (hOTOCHHTe3a TIPH HauGojee ONATONPUSTHHIX VYCIOBHAX OCBELIEHUSL:
M TEMNepaTyphi, BHIFOAHEE Ta CPABHUTENBHO CJadas ‘KOHUEHTPAUUS XJ0--
podumia, xoTopas HabMONaeTcss B MOMOABLIX JHCThAX, €lle He JMOCTHT-
MK TONHOro nosedeHenns (puc. 18).

CogepuleHHO TAKUE we PE3YJbTATH GBUIH MOJMYYeHsl B b T e -
Trepom u [lroanem (1918), KoToprle, KPOME MOJOALIX JHCTLEB,,
HCCNeOBANM TAKKE PACHl QUFeq C ¥eITO-3eJeHBIMH JIMCTBIMH ¥ PACTEHHS:
xJ0posHbie, {lpuBeaeM HaHHble ONBITOB, KACAIOIMUXCA MOJOMBIX JIMCTHEB.

@
=
9 g &g Jnepras
= %
SE93, | dorocunTesa
Bospact aucrtbes. fg’?« 8% | wa enumuny
38222 | xaopopuuia.
XRESR : .
Acer Pseudopla-
tanus . ¢ AMCTHSI MOJIOAbIE 8,3 11,8
» ” ,  B3pocible 40,0 5,2
Tilia cordata . . .  MOJOZbIE 6,5 : 14,2
», 9 »  B3pocibie 28,1 6,6
Lawrus nobilis . ©,  MoJOAble 12,7 5,9 :
,, » ,  B3pocane 21,2 3,7
Taxus baccata - ., MOAOHBIE 13,8 - 47
” » »  B3pOCALIE 23,7 2,1

OcoBenno pesko OGHapYKWIOCh GAarolnpHATHOE BusHue Cilabod’
KOHIGHTPALMM XIOPODWIia B ONBITAX C MENTO-3ENCHBIME PAcamMM, KaK
3TO BHAHO U3 Creaylomux undp.

} CER o
g ‘5 95 (paﬂepmm
b P
580 & | OTOCHHTE3A
Pacso. E.gv; 5§ Ha eJMHALY
T
g7 9% |xnopopussa.})
MK A ER
Quercus Robur . senenas paca 25,0 7,8
=
» " Aawenras 1,9 55,0
Sambucus nigra senenan 22,2 6,6
> » » » " 23’5 6,2
» » wearas ., 0,81 120,0
, . 0,94 103,0

TlpunkMas BO BHUMaHWe 3TO OIPOMHOE Da3jMuie B NPOLYKTHB--
HOCTH, eNTHIX M 3€AeHBX pac, €CTEeCTBeHHO CHAENaTh - NPefnQIoNeHHe
yro 66ablias NPOLYKTHBHOCTE KeATHX pac 00yC/OBIUBaeTCd INPHEYT-
CTBHEM GO/IbILEr0 KOMMUecTBa menrsix nurmentos. Chenannpie B njb-
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WTETTEPOM U3MEPEHHA MOKA34H, OHHAKO, YTO ¥ KEITHIX pac
_KOJMYECTBO KEJNTHIX MHUIMEHTOB He TOJbKO He GofblIe, a 3HAYHTETLHO
MEHBIE, YeM Y 3eNeHHX Pac. ¥ WeATHX PAC TOABLKO OTHOMIEHHE Seme-
HBIX NHIMEHTOB K IKeITBIM YMEHBINAETCs He B 00453y  X/opoduina.
Tax, wanpumep, B 1O BpeMst Kax y seieHol Sambucus nigra wonu-
YECTBO XNOpOQuina @ —b NpeBocXOAMT KOMMYECTBO XKEATHIX IHUIMEH-

T0B B 4,83 pasa, y okenrofi mapuanmu OHO cocrasiser scero 0,28
KOJHYECTBA KENTHIX MUIMEHTOB,

Iy v
ﬂ%ﬁém AACED Alano FEse F¥ o
% HoFinie
(Ll od 24
e
\ yd %
356 Py
AGE %‘a
- Sk Y
¥
3= y i
1

g P}m.aé’;}bw

;{{i’%{{ A é’mmmww
u}t{)w’é wecx/ Eeta apomsw
"2 "~ MoaSPoce ‘% @&éu&‘

04, ' 3
ax }{5’& SO, @wﬂa ﬂ,,o,w@)‘,w x

\(kl‘ < o,
‘ , Jthies Cimor, i oo Derd ?-«
148 A \?/l”teo/la(@ P Tt B3poeacee o iépw

o i i i i i ? i { § 1
8 ia %8 A8 Y0 Lo 68 ¢ 8o 80 300

Puc. 18. Kpusble MakcuMalXbHOfl 3HepruH (OTOCHHTE3a HA BECOBYIO CIMHHEILY
xaopoduana no Jlm6umenko., Ha ocu a6cuucc OTMEYEHb KOJHYECTBA XA0-
poduaaa B 9/,0.

Y xnoposusix auctwes ffelianthus annuus n Zea Mays Buie-
WTETTED HE HAES TAKOTQ TNPEUMYHIECTBA cAA60# KOHHEHTpanuu
Xnopoduana, Kak y MONOABIX JMCTHEB u GembiXx XJA0pPohumIoM pac.

Ilpy ocenneM nOMeNTEHHH JHCTHEB MPOUCXOAUT ~TOCTEIEHHOE
yMeHbIleHHe Heprun (QOTOCHMHTE3a NapAIEIBHO € YMEHbIUEHUEM KONH-
YeCTBA X/J0pOQUNG; OJHAKO, NMPOAYKTHBHOCTH [TMTMEHTA H 31€Ch OKa3bi-
BA@TCs] BLIMIE MDY H3BECTHOH CTeMeHW OCHa0JeHus €ro KOHUEHTPAlWH,
KakK 9TC BHAHO W3 CAeAYIOWUX HaHHLX BuaibmTterTepa u Ulronnas.

Dtist ttie By TPENURX DAKTOPOR HA #OTOCHL 127
. e
Ha 10 rpammoB cpewux |3 o ;E
JACTBEB. mg = g
. B T Tl (-~ R
Hper aucrses. e = T Koan1ecino S S
xuopoguina {COy paston|E ¢ « S
B MT. "B 1 vac.er. o™ =%
Acer. Negundo . |. apko-3eqenbil 24,8 0,192 7,7
" " 3eaeHbf 13,8 0,166 12,0
N " TOYTH HeNTHH 2,9 | 0,016 55
Tiliee cordata .| SspKo-3eAcHbl# 28,6 i 0,154 54
| : ‘
. - cBetno-3eqeHblit 15,0 i 0,166 11,1
" » JKENTHIH 9.6 \ 0,022 2,3

Yro xacaeTcsl STHONHMDOBAHHBIX — DacTeHMH, TO 10 - JaHHBIM
Wpsunra (1910) y RuX COOCOGHOCTH K (HOTOCHHTE3y pA3BHBAETCH
[108Ke TOSABIEHUS XAopodwina ¥ BooOlIe 3aMETHOH Ha I7a3 3e1CHOM
okpacku. Bunswrertrep u UlToanp, HANPOTHB, HAWAM, YTO
cnpcoBHOCTh K (POTOCHHTESY Yy ITHOAMPOBABHBIX pacrenuii OOHAPYMH-
BaeTcs BMecTe ¢ nospienveM xjopoduita. OxHako, y OCEHHHX JMCTHER
CMOCOBHOCTh K (DOTOCHHTE3y MOMET yTepsiThCd Adxe NpH 00HIbHOM
conepkaHuy XaopOQHUIa, KK 3TO BHIHO H3 CIEAYIOMEro npumepa.

~ | Ha 10 rPaMMOB CBRWUX
JVCTBER, Sueprus
e I ¢oTocunTE3a
Ametsa, I[{onuuecTBo | Komuuecrro | Ha eRMHHLY
xaopodpuana | Oy pasaox.| xaopoduana.
B MF, B 1 uyac. Br.
i
Admpelopsis q Wi
quefolia '
Doaee MOq0mOH JHCT . . . - 12,7 0,100 7,9
Crapblit 3e€jenbld Jucr . : 12,9 0,012 - 0,9
Onaswiu# segedbift aucr . . 9,8 ! 0,004 0,4
|

Ha ocuobaHMH CBOMX, OBHITH MOXeT, OWKOOUHLIX  JAHHBIX,

TlpBuHT BHCKA3AT MBICTL, UTO, MOMHMO X/i0opOduina, B horocuHTesE

[pUBEMMAET yuactve elle KaKoH-TO HEeH3BCCTHBIH BHyTpeHHH ¢axrop,
KOTODBIH B J1MCTE TOSBIAETCA TO3KE XIopoduiia.

BuapmTerTep Takke NPU3HAET HAAHYHOCTH TaKoro Qaxropa,
HO BHICKA3bIBAeTCA Yxe ©Oojiee ONPEAE/EHHO, HMEHHO B TOM CMEICHE,

qTO Ha-pAAy ¢ XAOPOQUATOM TpaMOe ydacThe B (OTOCHHTE3E TPHHH-
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MaeT eie 0coObl sH3uM. KoauuecTso 3TOT0 3H3MMA HOCTUraetT MAaKCH-

Myma'y MOJOIBIX JIMCTLEB Y 3aTeéM OHO YMEHbIIAETCH, M B 3TOM YMEHb-

[MEHNK SH3MMA TJIABHAs NPHYMHA TOrQ, 4YTO NPOAYKTHUBHOCTBL . MMUIMEHTA

nanaetT y B3POUIBIX BHOJHE TMO3eJeHEeBUIUX AUCTLEB. BOO6L[L€ TO HECO-~

OTBETCTBHE MEXNY KOHIeHTDaumelt Nurmenta u sueprueft dorocuuresa,.

KOTOpPOE HAOMIOZAeTC y B3DOCABIX JMCTBEB, @ TaKKe M Y OCEHHHX

JUCTHEB HEKOTOPHX 10poxn, mno Buavmrerte Py Q67>HCHHCTCH HECO-

OTBETCTBUEM MEXY KOJMYECTROM NHUIMEHTA M KOJMYECTBOM SHIHMA.
Bulte MBI BBICKA3aNH MBIC/Ib, YTO YK€ U3 OTHOLUEHMS (POTOCHH-
T€3a K TEMNEPATYPe MOXHO ¢ GOJbIHOH BEDOATHOCTHIO 3aKHOHHTL O
yepeNOBAHUM CBETOBHIX M TEMHOBBIX peakimi B 3TOM npouecce. Bechbma
BEPOATHOM, najee, NPEACTAaBIAETCS MbICAb, UTO TEMHOBHE PEAKUUH CO-
BepWaoTesT Upu nomowy aH3uM. OJHaKo, FOBOPHTH O KOJMHYECTBEHHBIX.
COOTHOWICHUAX MEWLY OHZMUMOM 4 XJAOPOQHMIIOM H O 3aBHCHMOCTH
IHEPruM  (POTOCHHTESA OT HTOTO COOTHOWSEHMS €Iie CAMHIKOM DAaHo;;
paso MOTOMY, YTO Mbi €ile He 3HaeM, MOeT J¥ W JO/DKHA JIM 3Heprus
(doTocmiTesa OnTH CTPOro IPONOPUHOHANLHON KOJAMUECTRY XJIOPO(HMIA..
- He nailna sToi NPONOPHUOHANLHOCTH B HAIUMX OMBITAX, MBI Mbl--
TamCh OOTDLACHHTL 3TO fABIEHHe ¢ GHOIOIHYECKOH TOYKH 3peHms. .HI/IC‘T,
KaK GHONOrMYECKMH anmapaT, NPUCIOCOGAEHHBIA K onpeneneHHol (yHK-
Y B WSMEHYMBLIX NPUDOAMBIX YC/IOBUAX OCBEUIEHHS K TEMIEPATYDHI,
‘HE MOXET OBTb NPHUCTIOCOONEH K HaubGonee GArONPHITHOMY COUETAHHIO:
9THX JBYX BaXKHEHWHMX (haxTopoB, cOueTaHulo, KOTOpoe Boo6ie BCTpe-
uaeTcs penxo. HanpoTHs, OH nPHCIOCOGMEH K HEKOTOPOMY CpelHeMy
OCBEUIEHNIO, W MOTOMY €ro MUIMEHTHHX anflapaT OKA3bBaeTcs culibHee,
deM 270 GbA0 OB HYXKHO, €CiM Obl B IPHPOJNE DACTEHME HAXOMWIO
SpKui CBET MONYIEHHOTO COJHIIA M BHICOKYIO Temmnepatypy. baaromaps
CHJILHOMY TIOIVIOTHTEJNBbHOMY amnnapaty, pacTeHue ocyiuectsisier (HOTo-
CHHTE3 W B NACMypPHYIO HOrOAYy, KOTJa cuia cBeTa c¢aaba, a rtemaepa-
Typa HEBBICOKA. B 9THX yCIOBHMSX JIHCTBS ¢ MaVIbIM 3aMacoM NUIMeHTa
OKazaauch Onl MaJo IPORYKTHBHBIMM, KAK 3TO SIBCTBYET H3 HAWIMX OThbi~
TOB, 4 Takxke u3 onnToB Buasmrerrepa u Ilroana. Ecm
CPaBHUTL TeMIEPATYpHLIE KOMQUIHEHTH BIPOCABIX ¥ MOJOABIX JIHCTHER,,
TO OKa3bIBACTCH, 4TO Y MOJIOAKX OHM HInKe; TaK, Hanpumep, y Ables nobilis
TeMNEPATYPHBIH KOID@UIMEHT, N0 ZaHHLIM HAMUX OfILTOB, BO3PACTAET”
BMECTE C BO3PACTOM.JIHCTA B CASOVIOMEH nponopuuu:

* Jlucrsg ovens monogwme . . . . . . . . 1,09
: ,, moaonee . . . . . . . .1/41

” 2-netame . . . . . . . . 1,55

BunpmreTTep Takke OTMEUAET, YTO MOJOXBIE JUCTHH C Md~
JBIM COAEPHAHHEM XJOpoduina c1ab0 OT3LIBAIOTCT HA IOBLIIEHHE TEM-
neparypsl ¥ JUil ycrnemHo# padoThl TPeGYIOT OYeHb PKOro CBETA.

Hanuunocts  payrpeduero daxropa, ONPeNeNsiOUIero 3IHEPrHIO.
dorocuiTesa HE3ARUCUMO OT colepanus xA0poduiia, 0GHAPYKUBACTCH
TaKKe B cneunduueckofl paboTOCHOCOGHOCTH JIUCTBEB DAasHbIX BUAOR
pacresn#t.  Heansa ne sameTuth,. 4TO Uin ONpPEAeheHust paGoTOCHOCOO-
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HoCrH  HeoBX0AMMO HABTH TO  ONTHMAaNLHOE  COYeTaHHE  COAEPWAHHS
YraACKUCAOr0 rasd, HANPHKEHHOCTH CBETa W TEMIEPATypbl, TNpH KOTOPOM
JIMCThs JAHHOTO BHAA 0GHAPYKHBAIOT MAKCHMAILHYIO SHEPIII0 POTOCHHTESA.

Vi3 maHHbIX HaUIMX OILITOB BBHIACHWIOCH, YTO Npu OJNHOM H TOM
e cojepaHuu yraekucioro rasa (ot 5 10 7°/0) MaKkcumManbHas SHEPrus
[PA3NOMEHHST STOrO rasa JNOCTHTAETCA Yy PASHBIX BUIOB NPU PasiIMuHBIX
COYETAHHAX CBETA M TEMIEPaTyphl, KaK 3TO BHAHO U3 Cle/yloumuX HHQp.

Koanuecrso | MakcuMalpian sheprus accu-
xaopoduina 8] MHISIHM TOJYYAETCs TPH

{ rpaMme wu- KOMGuHALMY,
P Temeparypa.| Cana cnera
)
Pinus silvestris . . . .| 30,5 357 ;,ﬂy‘m conuna 90°
Piceq excelsa . ... . - 32,5 35° 1 " . 45%f
Abies nobilis . . . . - 33,3 35° \ T
Taxus baceate . . . . . 35,0 30° ‘ » 45%
Lorix europea . o . . - 850 88‘ E ” . 90°
Robinio Pseudacacia . 51,8 35° : R " 90°
Betula alba . . . . - - 62,2 25° ] , L 90
Tilia parvifolia . . . . 82,4 30° | , » o 45
Fagus silvatica . . . . 100,0 35° S o 5 457
i
}

Mz a1ux upp BULHO, HAPAMED, UYTO ¥ AUCTBEHHUMLE MAKCHMAJIbHAT
SHEPrUst (POTOCUHTE3a JOCTUIATCA NPu CAMOH BBICOKOH, a y Gepeshl—
npr camoll HMSKOfi TeMIEDaType W3 BCeX TOPOA, KOTOphe TPedyior
ocobenyo- Apkoro csera. ¥is mopon, TpeGylmuX MeHee npKOro CBeTa,
ONTHMAJIbHAS TeMIepaTypa Y THCCA M JUITH —— HUIKE, 4eM ¥ OCTanbHbIX.
Yike 970 chenuduyecKkoe OTHOWIEHME K TEMIEpAType sCHO NOKASHBAET,
4TO NpH OMNpeneNeHHN MaKCHMaibuoft paGoTOCNocoGHOCTH /uCTa TOrO
WM KHOTO BUIA DPACTEHHS, MYXHO CHAyala OTBITHHIM NYTEeM HAHTH I
Hero HauBHIrOAHEAMYI0 KOMOHHALHMIO TPEX YKAa3aHHBIX Bhilue (aKTOPOB.
K comanennio,  TOUHBX WCCNENOBAHWH B STOM Hanpapiendu €me e
CAENAHD, W TIOTOMY Mbl JHUWEHbl BOSMOKHOCTH TPHUBECTH. COOTBETCTBY-
o nnbposoft Matepuar. HanGonee GiusKue K MaKCHMANbHOH SHEPTHU
OTOCHNTE3A * BE/MUYHHEL - I CYKONMYTHBIX pacTeHull Guiiy 1osyYeHs B
HAIUWX O0BITAX C [OBBLIIEHMEM TeMmepaTyps xo 38° m B OnMTay
Buasmrerrepa u LITonas—c nopeientues remneparyps o 30° C.
: B HmKecreaywomeit Tabjuie ML IPUBOAMM . 9TH BEJIMMHMHH C OTO-
BODKOH, UTO OHH SIBJAIOTCH JHWIb HPAGAHKCHHBIMH, -

9
Marepus 1 pacvonrA. . .
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Maxcumanbras snéprun pasioxenus CO,.. -
Koanuectso xi0opoduiia KeaunuectBo CO,
: B 10 rpaMmax CBEXEro Becaj
JIUCTHEB pasaoxed 10 r.
e ——ICBEJKHUX JUCTbEB
B 0/,0/0 B ML, . B 1 yac B M.
‘ -
) Ilo nammbiM
] BuarmrerTepa.
{ Pelargonium zonale . . — 12,5 93
1 P. pettatum . . . . . . — 8,2 119
| Populus pyramidalis . — 19,0 190
Cucurbita Pepo . . . .|  — 17,5 9213
Fragaria vesce . . . . —_ 17,7 234
Helianthus onnuus . . — 15,0 250
[To naHHEIM
JiwobuMmenko,
Fagus silvatica . . . . 100 — 117
Abies nobilis . . . . . 333 - 114
Taxus baccata . . . . 35,0 —_ 124
Picea excelsa . . . . . ] =~ 32,5 — . 146
Pinus silvestris . . . . 30,5 — 150
Betula alba . . . . . . 62,2 — 225
Larix ewraped . . . . 350 — 233
Tilia parvifolia . . . . 82,4 — 257
Robinia Pseudacacia . 51,7 - 423

M3 5Tux maHHbBIX BUAHO, 410 MAKCHMAlbHas 2HEPrus (oTocHHTe3a
YV HOPMaNbHBIX 3€JIEHBIX JMCTbEB BAPHUPYET B BeChbMa ILMPOKUX Mpenenax
¥ pasnuuHBIX BHAOB, NPDH 4eM 37y Bapualud He 3a8HCAT OT COLEpKaHus
Xiopopuana. Us pacrenudt, uccienosaHHnX BuabmiTerrepom wu
Wronnewm, nanGonbueli Beluunusl BHEPTHS (POTOCHHTESA AOCTUIACT ¥
TIOACOMHeUHHKA, B HaMX ofbitax 0coOEHHO BEICOKARA 3Heprus Habmo-
Janace y pobunun, BosmomHO, uro eciv 6Bl B onbiTax Buabuirte -
Tepa TeMueparypa Obva €lie HECKONLKO IMOBHILEHA, TO NOAYUHINUCD
Gb1 Gosee BEICOKHE LIM(pPHI.

.Heibast He 3amMerurs BO Bcaxom ciydae, uto paboTocnoco6HOCTh
JUCTbeB HAXONMTCS B M3BECTHOM COOTHOWIEHMH ¢ OBICTPOTO DOCTA,
Tax, Hanpumep, M3 HaUIMX OHHITOB BMIHO, YTO y XBOHHHLIX mopon Goaee
BHICOKAA SHeprud (POTOCHHTE3a HaGMIOLAETCS Y COCHBI W JIHCTBEHHHUILBL,
QTIMIAIOUMXCH Goniee OGLICTPEHIM POCTOM N[O CPABHEHHIO C NMUXTOH, €/b

- BJlHﬂHMl BHYTPEHHIAX ¢AK'IOPOB HA <1>0’10€MHTE3 ' 131

# THccoM, TOUHO Tak xe M B rpynne JIICTBEHHHX IOPOA Haubouee
‘BHICOKOH oHepriuelt dQorocuHTesa oTAnHyYaeTcss poGuHHs, 00/14aAa0LIan
CAMBIM OBICTPBIM POCTOM,

TakuM 00pasoM, MOXHO NpeINoJaraTh, YTO HEH3BECTHBHIH NOKa
‘BHYTPEHHUHA (PAKTOD, onpelesalOmivil 3Hepruio (OTOCHHTE32 HapaBHe
‘¢ XJAOPOQUIIOM, YJYacTByeT B peaKkuusXx [PEeBPAIleHus AaCCHMUISTOR,
yckopas WX NepepaboTKy W yAajeHdne M3 TiacTumnl, Ho He HeBO3MOwHO
TAKKE, YTO y DA3MMYHBIX BHAOB DacTeHull TeMHOBBIE PeaKluM (OTOCHH-
re3a OCYILIECTBAMIOTCS Pa3iu4yHO, H THUHOTeTHueckuil (PakTop NpPHHHMMaeT
‘yyacTRE B 3THX PEAKiwuX, BUIEACTBHE UYEro TeMn (POTOCHHTESR Bapr-
'PYET, HECMOTPSI HA TOXJECTBO CBETOBBLIX DPeaxumit,’

B ofweM, KaKk Mbl BHJUM, BHYTDEHHHE YCIOBUS (bomcyxmesa "
JI0 HACTOSILIETO BPEMEHH OCTAaIOTC Mal0 M3YYeHHBLIMM, 3 MEXLY TeM B
STOH OGJNACTH MOXHO OXHIAaTh HAUGO0J/Ee HHTEPECHHX OHOIOTHYECKUX
OTARMKUA y PasiHMUHBIX BUIOB DAcTeHuft.

It OueHKH NNACTHAL KaK (HUBMKO-XUMUMECKOrO aniapara, BecbMa
YHTEPECHBIM TPEACTABASETCS BOMPOC O KOAMYECTBE YCBAUBAEMOH CBETO-
BOM SHEPrHU TNO OTHOWEHHMIO K KOMAWYUECTBY TNOIJOICHHOH, T.-€. BeAK-
HHA TaK HASBIBAEMOTO 5 KOHOMMUYECKOro KosdpduumueHra.

- Henpsn He 3aMeTuTb ¢ €aMOro e Hayaja, 470 oOnpele/eHue
3TOro Kosgduuuenta BcTpevaeT oueHb O0blUHE, 1OUTH HENPEOLO/IHMble
TPYNHOCTH (PH HPOU3BOACTBE ONBITOB C XKHUBBIMU JUCThAMH. [louTH He-
TIPEOHONHMOe MPENSTCTBHE DKCOEPHMEHTATOD BCTPEUAET NIPH yuere KOJH-
yecTBA CBeTa, MOMVIOUIAEMOTO OAHMMM IacTuiamu. Jlejo B TOM, 4T0
©06beM TAACTUN, SAKIOUSHHLIX B KNCTKAX TKAaHW JAWCTa, COCTaBAART
Auinh HeGobINyI0 A0mo ofmero o6beMa JUCTOBOH TKAHH.

Kpome ToOro, u 3710 camoe riasHOe, MIACTHALI PACCesHBl B TKaHH
anera, oco8eHHo B ryGuatoit mapeuxuMe, Kpaiiue nepasuoMepso. Kaxnast
flaCTHAA 1O CYUIECTBY NPEACTaBAAeT B CMBICAe MOTVIOLIEHHS CBETa
LAMOCTOATEAbHOE TE/I0, He TOJBKO Norjomamnuiee, HO W OTpaxawilee
Jiyap BO BCce cTOpoHn. HakoHen, cama fsactupa HOCTPOEHA CAOKHO:
MOVIOWAIOMMI  CPeJlaMi B Hell FBMASIIOTCS HE TOJNBKO ITHUIMEHTH, HO
rake u cama -Oenkosas crpoma. C APYroH CTOPOHBI, cama JHCTOBas
TKAHb, WMEHHO €€ GEeClUBETHbIE YacTH, NPEICTABASIOT HEe TOMOTEHHYIO
£Pely, 4 OUeHb CIOWKHYIO CHCTEMY PA3NM4HOH mioTHOCTH cpen. baaroxpaps
£OYETAHMIO MEXKJIETHUKOB, HANOJHEHHBIX BO3AYXOM, H KJIETOK 4acre
¢ HCKDHBJACHHLIMH 060J0YKaMM, B Ty6uaTofi TKaHM JWCTa CO3JAIOTCH
yCnoBust A% HOJHOTO BHYTPEHHEro oTpawenust Jaydyeil. Iro obcros-
TeALCTBO BECbMa CWILHO YCAOWHAECT XOI Jiyuell BHYTPH JMCTa W BMECTe
£ TEM OHO #BIAETCH NPHYUHOIO TOTO, YTO OTAENbHbIE MIACTHIL! MOAYYAIOT
£BeT HE TOJBKO CO CTODOHBl HCTOYHMKA C€BET4, HO H CO BCEX CTOPOH.

YuyecTh TOYHO B TakuX YCIOBHAX KOJMHUECTBO CBETa, IOIVIONIZEMOro
TJACTUAAMH, a TeM OGoJjiee UX IIMTMEHTHOH cucTeMOil, COBEPINEHHO He
FIPEJCTABISIETCA BO3MOXKHEIM.

HexoTopeie mNONBITKH, cae/laHHLIE B ITOM HANDPABAEHUK, NMPHXO-
ZHTCd TPAKTOBATh KAK MOMBITKA Od4eHb NPUGIH3UTENLHOr0 ydeTta. Takosa,
HanpuMep, moneiTka TuMu pa3eBa, KOTOPHH u3BNeKa! U3 UCCIEIYeMbIX
ANCTHEB XAOPOMUAT ¥ ONpefessal NOIIOLICHUE CBeTa CAMPTOBHM pac-

gx

N



132 -

masa
TBOPOM, JE/ids COOTBETCTBYIOUIMA pACYeT Ha TOMUMHY ¥ [WIOWIALE
ancra, OH Hauiesd, 9TO y DA3IHUHBIX PACTEHHH TOITOINEHde Jydell Ko-
ne6retcs B mpenenax ot /s 10 1/s mpsmoro commesHoro csera. Came
cOGOH PASYMERTCs, YTO, TOC/e BHICKA3AHHBIX BIE COOODaneHHH, npuem
TuMuDA3EBa HEL3 HE NPH3HATh BecbMa rpyGmM yie TO ONHOMY
TOMy, UTO COCTOAHWE TMIMEHTA B CIMPTOBOH BBITAMHKE ray6oKo OTJAUTHCe
OT COCTOSIHUS €r0 B XUBLIX NJIACTHRAX,
Bpoyn ¥ DckomOb npousseld HENOCPEACTBEHHOE usMepeHue

AVYUCTON  BHEPrdd, TNOIJIOMACMON AUCTBAMH DABHBIX pactenuil npu no-.

Moty patHoMerpa KaneHaepa, npu 4eM O HaUACHB! CREAYIOLue:
BEMUMHD, €M NPHHATS -HANPMKEHHOCTh NAL4IOUIEro CBETA 34 CAUHALYY .

Polygonum Weyrichii . . 0,647  Petasites ofﬁé@na@z‘s ... 0,728
Helianthus annuus . . . 0,686  Senecio gramdifolius . . 0,774
Tropaeolum majus . . . 0,700 Negundo aceroites . . . 0,787

YV OHHOTO M TOrQ e PACTEHHA, HO Y PASHLIX JIHCTbEB KOjeGaHus
MOryT GBiTh JIOBOJBHO 3HAUHTE/BHEI; TaK, HAUPUMED, Senecio grandi-
folius senuuuusl mOromenHs xonreGaics or 0,748 no 0,793,

ToIbKO 4TO TIPUBEAEHHBIE HUPPH MMEIOT 3Ha4CHAE FIaBHBM 06pasoMm
J1st OLEHKY PA3/TYHA MEXKAY TUCThAMU PASHHIX BHAOB PACTEHHH. Ho stn pas-
Mupg HeJOCTATOYHO SCHO BHICTYRAIOT, TaK KAK aBTOPH HE YUMTBIBAIW OTha~
JKEHHOT'O JUCTHAMH CBETd, KOJMYECTBO KOTOPOTO 0€3 COMHEHHS JOJKHO-
CH/JLHO HM3MEHSTLCS B 3aBUCHMOCTH OT &HATOMMYECKOrO CTPOEHUS JHCTa.

Bpoys u Moppuc nblTamucs TaKKe ONPEIeNdTh COOTHOUIERKE
Mew Iy fOrIoleHHey cgeTa GeClBETHBIME HACTAMH JIHCTA N TONIOWCHHEM
xopomnactamy, C 97010 Le/blo OHY CPABHHBANM TOIVIOLIEHHE CBETA GelbiX
U 3eIeHBX Y4YaCTKOB B (CCTDPHIX JUCTHAX Acer Negundo, npu uem oxa-

32/10Ch, 4TO B TO BpeMsi KK Oenas TKaHbL HPOnycKaeT 25,59/, atnenas upo-

nyckaer 21,3%/0 nanawomero csera. Taknum 0GpasoM, Se/eHbe MIACTAIL!
norowaioT Beelo 4,20(c ofuiero KOJMMYECTRA NMAajaloUiero CcseTa  niw
16,5%0 KomuyecTBa CBeTa, NPOIyCKAaeMOro Oe/bIMH YACTSIMK JIMCTA.

Tak Kax, ORHAKO, ABTOPHl HE YUHTHLIBAIM KOJAMHECTBA OTPAMEHHOrO:
cBeTa, KOTOpOE i Gesforo JMCTa ODKHO ObiTh HECPABHEHHO GOJBLIC,.
ueMm AU 3€J€HOIO, TO NpPHEBEJEeHHBle UUQPH CTHIOXL HE MOTYT XapakTe-
PHBORATH JEHCTBHTEABHOTO MOIMGIIEHHA CBETA 3ECHLMHA [UIACTHAAMY.

VuuThigas OAHOBDPEMEHHO KOAMYECTBO PABIOIKEHHOTO COy u ucxoms
M8 TEOPETHUYECKMX DPACHeTOB O KONMYECTBE SHEPIHW, HCOOXOMUMON inf
o6pazopanni reicoan us COy u H,O, Bpoyun u Moppuc onpe-
JENWin TAIOKe KOJHYeCTBO 3JHepruu, ynorpebiseMoifl Ha CHHTES Oprauu-
yeckoro Bemectsa. [IpuBeNeM [aHHbie ORWOro omwra ¢ felianthus
annuus. : ‘

o SR Koanyecrso

- JHEPTUH
. ; B 0/00/0,;

Vicnoab3zoBanHodl nis (orocuHresa . . . . 0,66
ey , ucmapeuust Bogsl . . 48,39
{Tponymiensoft AUCTOM . e e e 31,40
BoizeneHHof B (popme Temma . . . . .. oe 19,55

100,00
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© - Takum 0Gpa3oM, KOIMUECTBO HCIIONL30BAHHOM JMCTOM SHEPIUM CO-
<rapaser Bcero 49,050/, koindecTra manaouwel, Npu deM TONBKO- - HH-
STOXKHAA [0J8 ee umer Ha (POTOCHHTE3,

Hna npyrux pacreun#l Obuiy NOAyueH: ~00Jee BHICOKUE BEAHUHHL,

XaKk BHAHO M3 CACAYIOWWX 1Udp: :

. . Konuuectso
HUCTIOALBOBAHHON .
15 hoTocuHTE3A «
aHeprau B 9%
OT KoJnyecTBa

najgarmwmei. N
Polygonum Weyrichii . . . . . or 0,42 no 1,66
Tropaeolum moajus . . . . . . ., 078 | 1,34
Petasites albus . . . . . . ... , L4 , 128

“Takum 00pascM, OCHOBHIBasCH HAa JAHHHIX HASBAHHBIX aBTOPOB O
FIOTIPUICHUH CBETA ILIACTHIAMH, MBI BHAWM, YTO KOJHUYECTBO [CHCTBH-
TEAbHO HCHOMB3YEMOR Heprud B POTOCHHTE3E JHIUL B PEAKHX Clydasx
FpeBuaeT /s KoauyectBa norjiomeHHol, (COBepUICHHO APYTHM TYTEM
FIOOXONMA K DellleHH 2Toro Bonpoca Jertaedcen (1888), Ou
Onpeiesl KOIMUECTBO [OT/IOMIEHHON JMCTOM IHEDPrHM B TOKE BO3AYXa
Se3 CO, n 8 Toke ¢ CO,, pacuuTpiBad, yTo JHCT, NPOU3BOIASHIME pa-
6oty QorTocunTesa, OGymer MOIMOUWATH nepruy GOMbiile, YEM JIHCT, He
FIPOUSBONALINA 9TOH pafoTnl. - DTUM MeTOAOM TaKie ObUIH IOJYYeHbI
OYeHh HH3KHE LH(PL; Tak, OKa3aloCh, 4TO KOJHYECTBO HCIOL30BAH-
nolt B dorocuHTese zpeprum cocrasaserT or 0,32 no 1,079/ namarome,

Hakouetr, [TypuneBud rpoussen yder KOJMYECTBA HCIOMbIyeMOH
Jum (pOTOCHHTE33 3HEPrHH MO NPHBECY CYXOr0 BelecTBa B JMCTE
{meron nososuHoxk Caxca) M yBeJHueHHI0 TemoThl ropenus. Pabora
572 MHTEPECHA B TOM OTHOIEHMYM, WYTO aBTOP Dellus Onpeleints BCe
HCKOMBIE BEJMYMHBI MPHMBIM OTBITOM, 4TO 663 COMHEHHS MMEET MHOTO
TpeuMyilecTs. B pesynwtare onmToB OKasanock, urto y Acer platanoides
KOMMUECTBO HCMOJIb30BAHHON Ui cuHTesa smepruu cocrasisier ot 0,60
o 2,70%0, ay Polygonum sacchalinense—or 1,100/ 10 7,7%/s xo-
JimdectBa napaowed; y Saxifraga cordifolia—>5%, a 'y Helianthns
anniins — 4,5% 0. . i

PaccmarpuBas pesy/bTaTel cBOeH paGOTEI KaK RAHHBIE OPUEHTH-
poBouHoro xapaxkrtepa, Ilypueruu ofpamaer BHUMaHHe Ha TO, UTO
KONMUECTBO ~ HCIIONBL3YeMOHt SHEPFHM Y OLHOIO M TOrO e pacTeHus
MOMeT BapbUPOBaTh U HEHCTRHTENLHO BAPBHPYET B 34BHCHMOCTH = OT
yeaosuft onmta. OkxasuiBaercs, 4TO ueM [OJbILE [JIMTCH OHBIT, TEM
MeHbIte 00 MCHONB30BAHHON BHEPrUM; TOUYHO TaK ke STOT IIPOLEHT
yMeHblIAeTCs, KOTAZ cuja cBeta Bo3pacraer. Bellle Mul.yxe BuUAeNH,
KAK COWHA 3aBHCHMOCTL SHEPTHH PA3NOWEHHA YIVIEKHCHIOTO raza or
conepHaHust YIJICKHCJAOTO rasa, TeMieparypel ¥° CWIN CBETA. 3aBH-
CHMOCTb 5T 6€3 cOMHeHHMst HOMKHA OTPawarhcsl TAKKE M HA BEIHYMHE
SKOHOMHUecKoro Koshduumenra. [losroMmy - MOHATHO, YTG  HCTHHHAA
PaBoTOCNOCOGHOCTS  TIACTHAB, - KaK - (DHSHKO-XHMHUECKOrO anmapaTa,
MOXeT OblTh ONpPEeJeNeHa TOJbKO HPH ONTHMAILHOM COUYETAHHH BCEX
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npusxofamux daxropos., TOMbKO H3MEPHBLIN TOYHO KOMHUECTBO: IHO-
I/IOMAEMON  IVIACTHLOA 9HEPTHM M KOJMYECTBO MPOIYKTA, BbIPaBGaThi-
BaEMOI0 NpU HauGoJee GNATONPHATHHIX YCIOBUAX, BHEWIHHX H BHYTPEH-
HUX, MOMHO OyeT CYLHTh O COBEPIUEHCTBE WJIH Hecosepmeﬂcme
XaopomiacTa, Kak paGoueli MaumiMHBL
C MeTonMuecKkol TOUKM 3PEHHS . NPEACTABAAIOT HHTEPeC RAHHbE:
-KpamedWHHUKOB 2, KOTOPHIH Halles], YTO IPHBEC CYXOro BEUIECTBA,.
onpeneisembiit mo merony Cakca, AaneKO He COBNAAACT C IIPUBECOM,.
KOTOPHA MOXET 6blTh BBIYHCIEH M0 KOJMYECTBY IOIVOMIEHHOrO yrie-
KHCJIOTO I'a3a M COOTBETCTBEHHOMY KOMMUECTBY OGPa30BARBIIKMXCS YI/IEBOLOB. .
Tak, ecim mbl npuMeM, 4TO NPOAYKTOM (GOTOCHHTE3A ABIAETCS
TPOCTHUKOBHIK Caxap, TO Ha KaXKABH IpaMM NOMIOIIEHHOTO YIIEKUCIOro:
rasa npusec jgomxen 6uTh paser 0,64 rpamma. Mexny Tem B meficTBH--
TeJLHOCTH Kpalle HUHH UK OB HaleN CeNYIOUNE CPelHIE BEeNMUMHL

Bambyk . . . . . . . .0,60 Juma . . . . L L. L 0,74
JlappoBuwns . . . . . 060 - Tabax. .. ... .. .068 =
Caxapubiit TpocTHEK . .0, ,67

Touno Tax xe sHauuTEILHBIE KOAeGaHMs HAOMOKADTCT B OTHO-
INeHHH MEXIY INPHUOBUIBIO SHEPruu B KalopHaX, OnpenenseMoi Io Te-
NJOTE TOPEHHUs, M KOJHIECTBOM DPAa3TOXKEHHOIO yrjekucaoro rasa. Ilo

"MaHHbIM KpalleHMHHHKOBA 3TO OTHOIUEHWE PABHO:

Tagax . .©. . . . . . .22 Bambyk

* )

.03
Jaspopuiasg . . . . . .23 Jluma. . . . . .. .. .36

Mo eaamM TakuMm 0GpasoM, 4TO BONpoc 06 sHepretHKe  (POTO-
CHHTE32 €lle He BHUIeN H3 CTaAWH NPeIBAPUTENPHLIX PA3BEI0YHOrs:
Xapakrepa HCCAeIOBaHuM.

Eine meHee umeeMm Mbl TOJIOMUTEbHBX JAHHBIX O XHMHSME (OTO-
CHHTE33, H- BMECTe C TE€M B 1M MOXHO HaRTH TaKOe - KOMMYECTBO UM~
CTHX TMIIOTES B JpYroit o6macTH, K4KOe Mbi HAXOJMM BIeCh.

Hocrpoenue runortes masanoch co BpemeH Jiu6uxa (1843),
KOTOPBI# clieflal TMPEMIOJIONEHHe, UTO TNEPBUYHEIM NPoayKToM (oto-
CHHTE3a FIRNAIOTCH KUCIOTH KUPHOTO paga. Sarem OTkpetHe ByTae-
posa (1861), moxasasimiee, 4TO HPOAYKTH KOHAEHCAUMH (DOPMATLAE-
ruja o6najaloT CBORCTBAMK €axapa, [ano TOJNYOK PA3BHTHIO THIIOTES, NG
KOTOPHIM NEpPBBIM TPOLYTOM (OTOCUHTE3a HOMKEH OBITH (DOPMATbIETHI,

CymwlecTBeHHYI0 TOMIEPIKKY OTH THIOTESH TONYYMAH 6aronaps
YACTO XHMHYECKMM MCC/IENOBAHMAM, KOTOPHIE NOKA3aiH, 4TO (HOPMalb-
IeTHJl MOKET OBITh TOJY4eH M3 YIVICKMCIOrO rasa M BOJL BHE Opra-
HHM3MA B OOBIYHBIX YCIOBHSX XUMHUECKUX npeppamenndi. OHAKO, eile
JIO TOTO. BPEMEHM, KOTJa 3TH UCCAeAOBAHHA OhiIM TIPOMSBENEHH C A0~
CTaToOuHON noanoTo#t, Baiep (1870), onupasics Ha oTkpmTie By Tae-
poBa, BHCKAa3an THIOTE3y, KOTOpas YTBEPIWIaCh B GOTaHMUYECKOMR.
JUTEPATYPe ¥ Jana IO0BOX LI Lienofl cepud paGor.

Otseprasi MpPeiCTABAEHHE, YTO ODPTAHHYECKHE KHCNOTH SBISIOTCH:
nepBbiM MPOAYKTOM QoTOCHHTEe3a, Datfiep yxassiBaeTr Ha XuMHUYECKOe
CXQUCTBO X/0pObUMIA ¢ TeMOITIOOMHOM KDOBH M HONYCKaeT y XA0pO-
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duana  cnoco6HOCTE  NPHCOCNMHATH OKHCh  yriepoad, . o  mHeHuio

"Badiepa, npu NeHCTBUM CBETA YIVIEKMCIBIH Ta3 B NPUCYTCTBHHU XJ0pPO-

$uisa pasnaraeTcs Ha OKMChL YTVIEPOAa M KUCJIOPOA; KHCJIOPOL BbiAg~
ASETCsT, 4 OKHMCh YIVIEPOJa NpUcoeuHaeTes K xnopopumny. Harpneiimas
PELyKUMS OKMCH yriepoia TpeGyer Jmuib HpI/ICYTCTBI/IH BOAOPOAA ¥
MOXeT MATH 1o GdopmMyJse . .

CO —l“ Hz — COHZ

TTonyueHHBIH TAKUM - nyTeM (OPMAJBAEIM] SaTEM MOXKET CPABHU-
TeAbHO JIEIKO laTh YINeBOX TyTeM KOHAEHCALKH.

Omnupasice Ha paGotst bpona, BepTeno ¥ HEKOTOPHX JPYIHX
xumukos; J1&6 (1906) upoussen psn npespamenuii- CO,, npumenss
B KaueCTBE HCTOYHMKA DHePrMM TUXMH a/eKkTpuueckuil paspal.

KoMGuuupys yraerucawiii ras, BomopoX u Boay, JIE€O moayumn
HE TONBKO (OPMANBIETHA, HO TAKNE TVIHKOMbaIbAETUIL CHO :CH,0H,
KOTOpBIA. JIETKO . MOweT OmTh KOHmeHcuposaH B rekcosy. [lo muennio
JI&6a, cuutes yria€BOLOB MOT 6bl nwaTH no cxeme DBaliepa, B Ko-
TOPYIO C/IENYET BHECTH HEKOTOpble H3MEHEeHHus, Bupamaemme cnenyxoummm
YDABHEHHAMU.

COy -+ HyO = CO-- Hy+0; . e
o Hy b CO=H,CO . . . . . . .. .2
9 (Hy-+- CO)= CH,OH.CHO . . . . . .(3)
 SHCO=CiHuO o . . . . . . (&)

3 CH,OH.CHO=CsH1; 05 . . . . . . (5)

BMecTo 3JeKTpHUECTBA B KAUYECTBE MCTOUHHMKA DHEPTUH MOMHG
NPUMEHHTEL yAbTpaduoseToBsle ayud. OITuM MetonoM bepreno u
F'mmeman (1910) ocymecrsuan peakumio Mexay CO u H2 1 no-
ayquan GopManbierui.

Crokaasa (1911 -—1912) c ceouMM COTPYNHMKAMM TaKie
ﬁpoasgen pAN  ONBITOB ¢ IPHMEHEHHEM yIbTPAQHOMETOBBIX nydeH u
MONY4YMI M3 YIVIEKHCHOTO rasa M Bofopona in statu nascendi B npw-
CYTCTBHM €JKOrO Kajaus — caxap.

Hakonen, dwep u IMpuctaen (1911), paciuupss n passusas
onuntil Baxa (1898), pasnarann BOIHBIA DPACTBOD  yIVIEKHCAOrO rasa
ABYMA CTiocoGaMu: AeHcTBUEM JydeH ¥ 9MaHAUMH Pamus H OCBEILECHHEM
yabTpaduoseToBHMU  Jyuamu. B Kauecte mnpoaykra Obli - nHafnew
dopmanbaernn Goabiied yacThio B nouuvepHol opme. Eciu npuuateh,
OZHAKO, -BO -BHMMAaHME, 4TO N0 naHHeiM Kepu6ayma (1909) sona
npu peficteuu B3-mydeit B yapTPadHONETOBLIX Nyuelt Pasnaraercs C o6pa-
30BaHMEM BOJAOPOJAAa M IIepeKncy BOJOPONAd, TO HEnb3s HE .IPH3HATH,
yTo omuTel Dwepa W IITpucTies SaWNOYANT Mal0 HOBOrO. Mo
CPABHEHHIO ¢ ONBLITAMU MX ﬂpEILLHeCTBeHHPIKOB. -
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Hakonew, MOXHO . ynoMsHyTs Takke, 40 Mop u Yasbcrtep

T0Ay4nan - cieibl (POPMAILACTHIA M3 YIJIEKHCIOro  ra3a Npu JeHCTBHH
YI6TPadUONETOBLIX NYUeH W CONHEUHBIX Jydeld B NPUCYTCIBHM KOMIOWI-
HHIX THAPATOB YpaHa M efe3a B KavdecTBe CEHCHOHIM3ATODOE.

Henn3s He 3aMeTdTh BO BCAKOM cilyuae, 4TO BCE 3TH WHCTO  XH-
MHYEeCKHEe ~paboTel, BeChbMa MHTEPeCHBIE camu Mo cefe, WM Ha uiar He
APHO/IMKAIOT HAC K YSACHEHHIO TeX HPONECCOB, KOTOPLIE COBEPLIAIOTCH
B MUBOU TKaHU pACTEHHA.

B wacrosiee BpeMmst BDAN JH ecTh HEOOXOJIUMOCTH NOKA3LIBATS,
4TO, NPHMEHST JIyYHCTYI0O SHEDPIHIO, MOMXHO Das/oONuTh TaKHe MPOUHbIE
BEINECTBA, KaK BOJA H yriekucasidi ras, C 6GHONOTHYECKON TOUKH 3peHuUs
YIOMSHYTHIE BHIINE XUMHYECKHE HWCCAeA0BAHUA HHTEPECHBI  IVIABHBIM
06pa3oM MOTOMY, 4TO OHH IIOKA32JH BO3MOKHOCTh 06pasoBaHus op-
MaNbACTHAd, KOTODBIY KOHHEHCUDYETCH B MPOAYKTHI, CXOAHBIE C Caxa-
pamu, Caxapucrbie TIPOLYKTH, OnHake, in vitro nodyvawres us dop-
Manbaeranad. OOBIKHOBEHHO TOJILKO NP BBHICOKOH TeMineparype. U R

WENOUHOU cpefe, T.~€. B YCAOBUAX, CYIIECTBEHHO OTIHYHHIX- OT TeX,

KOTOPHIC TOCTIOACTBYIOT B XKUBOW KAETKE.

Takum o6pasoM, eci JONYCTHTHL, YTO YINCKUCHL - ras npeTep-
feBaeT B 3eJeHOH KJeTKe I[peBpauleHue, CXOAHOe ¢ HaOMOJaeMbls’
in vitro, TO HeOGXONMMO TaKKe KOMYCTHTL HANMUHOCTH CAEHUANLHOTO,
OBITH  MOMET 9H3MMATHYECKOIO INpolecca KOHAECHCAUMH €ro B caxap.

Kax 6ol 1O Hu 610, runoresa Bafiepa HOCHYKWIA MCXOAHBIM
HONOKEHUEM ST LeJXOro psja pabor, AaBiuuX, OJAHAKO, Aub0 cropHbie,
480 OTpHuATeSbHBIC Pe3yabTaTsi. MHOTOKPATHO IIOBTODEHHBIE ONBITHI
¢ OKMChIO yriepoja #ICHO MOKa3aJM, 4YTO 3TO COEINUHEHHE He aCCUMHIIH-
Pyercsi 3eneHBIM pacTeHueM, Kak MOXHO O6uWI0 Obl OWuIaTh, ecnH Oul
dorocuntes cosepmalscst o cxeme Badepa.

3arem OblM NPEANPUHATH [OMCKH (POPMATBIErHAA B DaCTeHUH,
KOTOpHIT B K4yecTBe I[IPOMEXKYTOUHOTO NEPBUUHOIO MPOAYKTa HO/KEH
HAKOIVIATLCA XOTH Gl M B MAnOM KOJNMYECTBE B 3€JEHOH TKAHM RHOC/E
ne#icTBusa cBera. '

HonoxurensHue nasHbie, nosyuentsie [lonauywn (1899 — 1907),
I'pade (1906), Kumpanuom (1907) u FuG6conom (1908),
OnlaM, OJHAKO, MMINEHHl BCAKOrO 3Hauenuss paGotamu Kypruyca u
®pavuena (1912), Puxkke (1913) u Cmepa (1913). Ocxa-
3410Ch, - uTO _(opMaIbAEris B Madblx [1033X MOweT o00pasoBarscs
B PACTEHHM NPH CaMBIX Pa3HOOOPAZHBIX  XHUMUYECKUEX NPEBPALEHNIX Bes
BCAKOrO  OTHOLUEHMsE K (POTOCUHTESY. Crep, uCCAeNys CYKKYJEHTHbIE
pACTeHMH, [OKa34J, HAMPHUMEDP, 4TO (HOPMANBLIETHI MONKET 00pasOBaThHCA
Ha CBETY U3 A610YHOH, IMKONeROH u ykcycHo# xucnot. Tlostomy Haxo-
sAeHHe hopMaibIernja B PACTEHHY, TOUYHO TAK e, KaK W HaXOXIeHHe My-
PABLUHOMA KHCJIOTBI, HE MOXKET CIYXUTE onopoll Ans rumoTessl batiepa;
0 TOH e HpUuYUHEe He MOIYT CAYKHTbL ONOPOH 3TON runorese d JaHHbE
Jiépa (1889) n Bboxopun (1888—1911), Koropble —cTpPeMUIHCH
JZOKABATh, 4TO  SPirogyra. mMoxer o6pazopath Kpaxman Ha cueT ¢op-
Mansgernaa, To4HO Tax axe H-paGorm I'pade (1909—1911) u muce
Bexep (1913) nocaAenHne aBTOPH, NPUMEHAS OueHb cJabhie  n03H
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dopManbAernia, HANUIA, YTO OH YCBAMBAETCH 3eJEHRIMH DPACTEHHSIMH
HA CBETY W neficTByeT sinOBMTO B Temuore. Crep, OnHaKo, NoKasal,
uro mapsl QOPMATHIErMAA B CMECH. C BO3AYXOM OBICTPO OKHCIAIOTCH
B MYDABLUHYO KHCJIOTY NPW AEHCTBMU CBeTa. YCBOGHHE K€ MyPaBbHHOU
KHCAOTH CKOPEe I'OBOPHUT B MOJiH3Y KHCJIOTHOH THIoTess (oTOCHHTE3d,
yem runortesst Ba#epa. Hawxoneu, Wpavisepy (1910) npumua
yAauHas MbICTb TOMCKAaTh (OpManbmersna B caMoM XJi0podumie; ro-
JIYEHHBIE HM TIOM0MUTEbHbIE AAHHBIE, ONHAKO, OcrapusaloTess B uiib-
mrerrepom u [HIromnem, KoTopele nOKa3a/iu, YTO B YUCTHIX Npera-
parax xaopoduand Qopmansaerana HeT.

HeonHoxpaTHO MPERNPHHAMAJINACE TaKKe TOOBITKH OCYIUECTBHTH
doTOCHHTEZ ¢ mpenaparaMM XJA0poduiia, BbUIeNEHHOro H3 pacrenudt,
Ham ¢ yGnreiMu  pacteHusMH. K Haubonee CMENBIM  3aKNH0UEHHAM
Ha OCHOBAaHMHM TaKWX MOMBITOK npuuwit Jwep u Ipucrned. Ilo
X MHEHHIO, (OTOCHHTE3 COBEpPUIEHHO HE CBf3aH ¢ KH3HEHHOCTHIO
TPOTOMAASMEl M JESITENLHOCTBIO 3H3UM. O6pasoBaHue QopMaTnaeriia
HA CBETY IPOUCKOJMT Ha cyerT XAopoduita y pacTenust yOMTOro Ku-
TINUEHUEM UAW e Ha cuet Xopodwingd, BLITENCHHOTO U OCAWIEHHALQ
B KejnarkHomol  rwiedke.  HopmaneHbiME  nponyxraMu  QOTOCHHTESA
gapAa0TCA  (QopMaNbAErH W TEePEKUch BOAODOAA, NPU ueM [OC/IELHsAA
B pACTEHUW pA3NATACTCH Kartalasou.

PaGorst Jmwepa u Ilpucrtaes npoussens H3BECTHOE BIeYa- -
THEHWE B KPYrax XUMWKOB; OJHAKO, BCKODE Xe OHU BCTPETHAM CYPOBYIO
KPUTHKY ¥ KPHTHUYECKYIO OSKCNEDUMEHTANbHYIo nposepky. Onepupys
¢ UECTHIMY TIpenapatamu xaopoduiana, Buapmirertep u Wronas
ne Hauw GOPMANbAEIuAA B UMCAE NPOAYKTOB PA3AOMKEHUs XA0poduana
Ha CBETY B HWPHCYTCTBUM YIVIEKHCIOTO Tasa.

Mpsl He GyneMm ocTavaB/MBATBCST HA GOMBUIOM uuC/e APYTUX NPeLrio-
JNOWEHUH ¥ TurnoTes, pasbpOCaHHBIX B YuMHUYecKOH W BoTaHMuecKOH
Jurepatype, TaK KaK HH OAHO U3 HHX HE TOABWHYJIO HM Ha 11ar Hauld
3HaHus 0 XuMusMe QoTOCHHTE3A, YIIOMsiHEM TOILKO O Aorankax Kparto,
3urdpuna v Baur-Todda, tak xax B HUX 3AKI0OYAIOTCH HCXOM-
Hbie TIYHKTLL A% DUCMCPHMEHTANBLHON NIPOBEPKH,

‘Tlo mpien Kpato (1892), yraekucanlii ras BCTyIiaeT B PeaKumio
B QJopme OPTOYTOJBHON KHCJOTH, W INEPBBIM TIPOAYKTOM dorocuHTesa
HDOMKHO OpIth  (DEHOALHOE COeNMHeHne. 3Jech MBI BHAMM TONBITKY
cBA3aTh 06pasoBaHHe YINEBOROB B 3€1€HOM JHCTe ¢ 006pa3oBaHHeM
Oenxon, HywHo saMeTwTh, 4TO BONPOC O BJAMAHUM CBera HA CHHTE3
SeIKOR B 3€/IEHOM JUCTE CPABHUTENLHO c1aBo u3ydeH. TOT HECOMHEH-
HBIH  (aKT, 4TO pacTeHHe CnocoGHO . CHHTE3HpORATH Genkuy M3 yrie-
BOJOB M HUTPATOB B OTCYTCTBMH CBeTa, OOCIEHMBAET 3HAYEHHE 3TOrO
axropa. = Tem He MeHEe, MMEIOTCH OMNpeNeNcHHBIC YKasaHus, Ha OCHO-
BAHUM KOTOPHX CTHMyaupyloliee AEfcTBHe Ha CuiHTe3 OeqKoB He M0
JSWHT COMHEHHIO,

‘Kpowme rtoro, B HOBeH el paGore Bap6ypra u ‘Hereaeona
RroKasauo, uto 3eneHvie xierku Chlorella pyrenoidea cnocoGubl BoccTa:
HOBJNATH Ha CBeTy HuTPaTel. BapOypr NpuIdchBaer 5ty BOCCTa-
HOBIAIOMYIO CHOCOBHOCTS  XIOpoduuibuoMy 3epHy. Takum o00pasom

.
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HAMeuaercs MyTh Ul [IOHUCKOB OOGBbeIMHEHHs CHHTE3a YI/eBOIOB
C TIPEBPALICHHAMH, CONPOBOXKAAIOLIMME CHHTe3 O6elkoB. B ToM - Xke

HATIDAB/IEHNY, 1O Kpafineli mepe OT4ACTH, WMIAET H MBCI 3HT-

dpuma (1905), xoropeiff u3yuan - meficTBME YIVIEKHCIOTO rasa  Ha
AMUHOKMCIOTH W Oeky ¥ Tpuiles K BHBOLY, 4TO TIpH 3TOM o6pa-
3y10Tcsl KapGaMUHOBHIC - KMCHOTH # xapOamunarst. [lo ero wmnewnuo,
9ToT (PAKT MOWET OHTh UCHOABL3CB4H M B (PU3HONOTHU DPACTERUH, Tak
KaK XJOpoGuI TecHO cBsizaH ¢ Oenkamu maacTun. Ecmm  yraexucieifi
ra3 o0pasyeT B pacrenun xapOaMMHOBBIE I'DYHIB, TO €ro MNOTJOLIEHHE
TaKHUM HyTeéM JIO/XKHO YyCUIMBAThHCA, H BONPOC O PasjOXEHuN . yrie-
KHCJOro rasa Ao/okeH OhTh (hOpMyJHPOBaH KAK BONIPOC O DaSJHOKEHHH
KApOGOHOBBIX KHCIOT, :

Haxonen, BauT- Focbcp (1898), onupasce Ha o6parumoe
AEHiCTBYE SH3UM, BLICKA34/1 MPEIIONOKEHHE O BO3MOMNHON CBSSH MEMULY
AHXaHKEM W (POTOCHHTE30M. ECiM,—TOBOPHT OH,~—31Ma3a MOXET pasia-
rarb DJAIOKO3y Ha YIIEKACHABIA a3 M CiupT, 10 OHTb MOXET HpH
M3BECTHBIX  YCAOBHAX OHA MOXET ﬂpOI/I3BOJJ.l/lI‘b CHHTE3 LIVIIOKO3bl U3
YITIEKUCJIOTO Ta3a W ENHpTa.

[Tpunumas Bo BHHMaHue, Y10 OOpPA30BAHKE OPraHU4ECKMX KHCIOT
NPEJCTABISET HOPMaNbHBIHA NPOIecc B TKAHW S€NEHBIX DACTeHRH, u 4To
KUCJIOTH 3TH SBASIOTCH HPOUSBOJHBIMA YIVIEBQAOB B DPOLECCE RLIXAHMY,
TeOPEeTHYeCKH MOXKHO IPENCTABHTL 06paTHOEe TedEHME Deaxuui.

K coxanenuo, ¢uanoncrust o6pasoBaHMsi H PA3PYIUEHHS KHUCIOT
B Teje pacteHus B CBY3M C (POTOCHHTE3OM ellie Ouenb c1abo OCBellieHa
SKCHepHMEHTANbHO, a motoMy u joragka Baunrt-Todda ocraercs
HE MOAKPEIVIEHHOH KAKUMM-JMGO ONBITHLMH JaHHbMu. B 1918 r.
BLILNIO KpyrnHoe coundenne Buabmrerrepa v rtoansa, asrops
KOTOPOro rfocraBuid cebe mnpsMylo 3ajady BLIRCHHThH, HACKOAbKO 3TO
BO3MOXHO NIDH COBPEMEHHOM MOJOKEHMN HAUIMX 3HAHMH, XuMusM Qoro-
cuHTe3a. DBouue yixe Oblid yxasano Bce Te HeynobGcrBa B cmblcae
U3Y4YEHHUS XUMHUECKHWX TMPOLECCOB, KOTOpbie  HEPASPHIBHO  CBABAHEE
¢ IKCHEPHMEHTHPOBAHMEM HAJ XHBOM TKAHBIO JHICTA. . DKCIIEPUMEHTATOp
RBIHYJ(€H CUATATHCH C OUEHb CJIOXKHBIM KOMIVIEKCOM YCJAOBHH, TaK Win
HHaue BAUAIOWIMX Ha pabory miactuibl. TLOHSTHEI NOITOMY YCHJHS,
HauaBluyecss eule co BpeMeH BycceHT o, OCBOGOMUTLCT OT OCIONK-~
HAIOWMX YCAOBHY  WMBOW “TKAHHM W OCYIUECTBHTb (OTOCHRTE3 in vitro,
BHE HHBOIO OpPraHU3MA.

Bce »TH ycuins, ONHaKo, He NPHUBENM K CKOJILKO-HHOYIb 0Cs3a-
TeNRHBIM De3ysbraraM. He nepeddcassi OTAEABHBIX MHOILGYHC/IEHHBIX
paboT, -yxakeM TOJLKO, YTO Te cjelsl (OTOCHHTE3a, KOTOphle Oblmi
KOHCTaTUPOBAaHBl B BBRKATOM, 3aKiioyaiolieM XJOPOIJIACTH, COKEe pa-
CTeHu#, WM mpenaparaX, NPUIOTOBJIEHHBIX U3 BHICYHICHHBIX JUCTHEB,
Oblln  TOJILKO C/EAaMH paboThl anmapata TePen OKOHYATEJbHBIM  ero
paspyuieHueM. / :

O6wnit  BBIBOL, KOTOPBI MOXHO CJ€TaThb HA OCHOBAHMU BCeX
OTHOCSLIKXCH CIOZA paGoT, CBOLUTCH K 3KCHEPMMEHTANLHOMY MOATBEp-
HMACHHIO HEOObMalHO BBICOKOH 4yBCTBHTENBHOCTH (POTOCHHTETHYECKOTO

anpapara I10 OTHOIICHHIO KO - BCAKOrO pola BHEUHHM BO3HEHCTBUAM. .
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Ta nerkocTs, ¢ KOTOPOH TIACTHAA HEPEXONUT B HeNeATEIbHOE COCTOf-
Hue, Pe3KO OTPHUATENBHOE OTHOIIEHHE K HAapDKOTHKAM, BECbMAa BHIYKIOC
MOMUEPKHBAIOT 3Ty  WCKAOUUTENbHYI0  YYBCTBHTENBHOCTH  TJIACTHUABL
MO CPaBHEHMIO ¢ al[apaToM IbIXaHHS W BMeCTe C TeM NOoaalnT Malo
HaZeXIBl Ha CKOPoe ocyulecTsiedue (orocuuTesa in vitro, xoTa 6bi
B TaKol Mepe; B Kako#l 5To yjanoch AjJa ODOXEHUS H ﬂuxaﬂm

C sTolt ToukM 3peHHs OOMBUIOH UHTEpec NPENCTABIAIOT DPaGOThr
Buapmrerrepa u UUlroans, Kotopeie” B pe3yibTaTe MHOIO-
YUCNEHHBIX OTLITOB NPHINIA K BLIBOAY, YTO Mbl €lle OYeHb JAJEKH OT
OCyUIecTBACHHUST (DOTOCHHTE34 BHE XHBOH KJIETKM U UYTO elle He HacTalo
BpeMfl /I ONBITOB MCKYCCTBEHHOM AaCCHMMUBINMH C BbIJEJEHHBIM H3
TKAHU XJI0POQHIIIOM.

Hro Kacaercss pasiUuHBIX THIOTE3 O XuMH3Me (oTOcuHTe3a - B
0coBeHHOCTH runoTessl Bafiepa, TO HA3BAHHBIE ABTOPHI . ONPENEIEHHO.
TPUINAY K OTPUUATERbHBIM pe3yibTaTaM. IIpHsHaBas TEOPETHYECKH, uTo
o6pazosanue GopManbIernaa B KAECTRE NEPBHUHOTO NPOJYyKTa HanGosee
OTBEUZET Ta30BOMY KO3(D(PHUUMEHTY (OTOCHHTESa, OHU IPAKTHYECKH,
0HAKO, He. MOIIY OOHapyXuTh ero mnpucytcteud. O6cCyxnaa oTpuua-
Te/NbHBIE PE3Y/bTATHl CBOMX OIBITOB, OHU BBLIHYMIEHLI CO3HATHCS, YTO
ITM OMbiThl HEHHBI TI0 KpaiHed Mepe B OZHOM OTHOLIEHUH: OHHU OYH-
HIAIOT 10Jie OT TOM WINIO30PHON KATBHI, KOTOPas BHIPOCJA HA NOYBE
HenocraTquo NPOBEPEHHBIX AAHHBIX JPYIHX VUYEHBIX.

- Homumo a1HX OTpPHUATENBHBIX Pe3yJbTATOB, B padorax DBuas-
mTrerrepa u HITounas uMeroTca TakKe U NONOKUTENLHBIE HaHHbIE,
KOTOpbie MOTYT OBITb HCMOJB30BAHbl IS IalbHEUIIUX HCCIe10BAHAN,

Bo-nepsbix, elie pas Obl1a MOATBEPKIEHA BEICOKAT UYBCTBHTEIbHOCTD
POTOCHHTETHYECKOTO annapata K BHewHuM BosfeiicteusaM. CnocoBHOCTH
K- (DOTOCHHTE3Y YHHUTONKAETCA He TOJbKO TIPH pacTHPaHHU 3eJeHOH
TKAHH, HO Jame MNPH NPOCTOM INPECCOBAHMH, KOTA MENK/IETHUKH AHCTA
HATOJIHSAIOTC COKOM. B CNPABEAMBOCTH 3TOTO IOCIENHETO YKA3AHUS MbF
y6enuauch JUYHO NYTeM LENOro Psia OIBITOB € PasHbIMU  PACTEHMSIMIL,
npasya, caeibl (POTOCMHTE3a ROCHAE NPECCOBaHMA HAM YAaBaNOCh KOHCTA-
TupoBats y Junctses Lappa tomentosa, Urtica dioica w wexkoropsix
JAPYTHX PACTEHHI; OMTHAKO, 3TO GBIIM TONBKO C/efbl, KOTOPHIE MOMHO ObIIO’
HPHOHCATh COXPaHMBLIMMCH KiIeTkaM. TouHO Tak xe aeHcTByeT M 3amo-
paxuBaHue, €CAM DACTEHHE BbIMEP33deT; IPH OTTAHBAHMM JHCTA HAGJIO-
JaeTcs TMOJAHOe OTCYTCTBHE (POTOCHHTE3A. )

Bce 5ru onbiTel  4al0T OCHOBaHHE AyMaTh, yto neiicteue (OTO-
CHHTETUUYECKOTO annapaTta TECHO CBSI3aHO C ONPEJIeAeHHLIM COCTOSIHUEM:
KOJUIOMJIOB, KOTOpOE NPH OTMHPAHMY PacTeHust HapymaeTcs—aubo Mexa-
HHYECKH, JH60 XUMHMYECKH -— BEILleCTBaMU KIETOYHOrO COKa.

bBespesynbrarHeiMy OKazamich y Buasmrertepa u Mronas
TAKXKE OILITH OCYILECTBUTH (POTOCHHTE3 B CMECH H3 MAacCH pPacTepThix
JHCTbEB M KONJIOUAHOTO PACTBOpPA UMCTHIX IIPENaparoB xJAcpoduiia.

HanpoTys, 1npH OCTOPOKHOM BLICYIUMBAHUM JIKCTHEB NPH OOBIKHO-
BEHHO TeMnepaType, HeoGxoaumoe Has (POTOCHHTE3a COCTOsIHHE -KOJIO-
HIOB yfaeTcsi COXpaHuTh. Tak, HanpuMep, B 01HOM onbite ¢ Pelargoniunt
peltatum nucrbs NPONOMKANK HOPMAILHO DasfaraTh -YIJIEKHUCHBIA ras,
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HecMoTpst Ha motepky 30°%/o BOIb; ‘B APYroM oOImbITe, KOrjia OBUI OCTO--

POMHO CHSIT- HIKHUK SNMACDMHUC, JIHCTLS TPORO/EKANH pasnararh -yrie-
KUCHBIH ras, HecMOTPS HA NOTepIo 700/0 CBOEro Beca.

Taxkum 086pasoM, HONOKHUTENLHBIH pesy/sTar, HONyYeHHBR M o J1u-
areM B ONBITAX C BHICYUIEHHLIMH JIMCTBhAMH, MOXHO OOBICHHTL COXpa-
HeHUEM HOPMANLHOIO COCTOSNNA KOMIOMAOB Y HEKOTOPOH YacTi nnactTua.

[Mosropsa oneiTel MOl UIA C BHICYLIEHHLIMA JIACTHIMY OY3HHBI,
Buarmrerrep u UlToans He o6Hapyxuny GOTOCHHTE34, HO HALIIH,
4TO CMOYEHHBI# BOJNOH MOPOIIOK JUCTLEB TMOIVICIIAET YIAeKHCIbi ras.

‘Hyx#o sameTuts, 4To JOIIOMEHNE YIVIEKMCIOTO ra3a PasiTH4HEIMYU
qactaMp pacTeHmit ObIO yXe JdBHO OTMeueHO B GOTAHMYECKOH nuTe:
patype, npu 4eM 3TH NOKa3aHus SwliH noareeiKAeHs BbopoauHBM
LeJbIM PAZOM  OfBITOB € ceMeHaMmu. SieHwe 3TO, OOHAKO, He GBLIO
OTMEUEHO ISt IMCThEB M He Obl10 TOCTABIEHO B CB3b C q)OTocuHTesoM

Buapwrerrep u Wlroanas Hawau, 910 CyXo# NOpOINOK
JucThes He noromaer CQp; TNOIOUICHHE  I'438 HAUMHAETCS TOJBKO
‘TOCAe CMAvUBAHMA BOJOH, TpH 4eM OHO Momer joctuyb 439/, cyxoro
Beca anctves. Tornowenue CO, MpOHCXOANT HE3ABMCHMO OF CBET4.

YKusble JUCTbA Takwe BeChbMa 3Hepruuno norpomawt COy, npu
ueM, KaK MOKA3af0 CPaBHeHNe JHCTHEB HOPMATBHBIX ~SEEHBIX M 30J0-
THCTBIX pac Oy3uHbl W BSI3a, BEJMYMHA HOJIOLIEHHA HE 3aBHUCHT OT
KOANYECTBA XA0poduata " B aucre. llornoulenve 3aBUCHT OT TeMIiepa-

TYpsl, U 4YeM OHO YMCHBIUARTCH ¢ MOBHLINICHMEM TEMHepaTyphl; TaK,:

nanpumep, npu 5°C rnoromaercs sasoe Gonbiiee koauuectso CO,, uem
npu 25°C. :
‘ Buapwrerrep wu IllToann npenmosaraior, uro MONO-
{aeMoiit 009 COCHUKAETCH XMMHYECKH C HEM3BECTHBIM BELIECTBOM HJH
BEINECTBAMH JIMCTA U 00pa3yeT JErKO NHCCOUMUPYIOUIEECH COefUHenne.
6pazoBaHne TAKOTO COEJMHEHHA MOMKET ITPOMCXOJMTH B IPOTOIIA3ME
1m0 cxeme 3urdpuga, npu ueMm 06Pa3OBABUICECS COSIMHEHHE MOMKET
CYIUTL TIPOMENYTOUHHM 3BeHOM Meway CO, BO3JYXa U XA0POPUIIOM.
Uncrsie mnpenapatsl XAOpOGHMIA B MOAEKYISPHbIX PacTBOPAX He
coenunsaorcs ¢ COy HANPOTHB, B BOAHOM KOMIOMIANLHOM pacTBOpE
xA0poduan pasnaraerca npu aedctBun C0,, IPH YeM B HAaHHOM Ccilydyae
HeficTByer yke He aHTHAPUA, a }’I‘OJILHaﬂ KHCJIOT2, KOTOpas  OTHMMaer
Maruufi o ypaBHeHmo '

C55H700 N4 Mg—j—'C02+H90 MOCO ’}‘ng H710VN4,

Pasnoxenuio xnopodunia, onHako, upeguiecTsyer. ¢6pasosauue
IPOMENKYTOUHOI'0 COEAMHEHUd XJI0poduaia ¢ YIrAeKUcJoTo#, KoTopoe
Jierko jauccounuupyercd. Ilo mHeHnio Bunpmrerrepa 3T0 coenuHe-
Hue 60pasyercs HA cueT OnHOM M3 CBA3eH, KOTOPHIMH MarHuii CBA3dH

€ 430TOM; B CMMPTOBOM PACTBOPE OHO JIETKO AMCCOUMUPYETsl Ha XA0-

podumnt ' u CO,; B BOAHOM KOJNIOHZAILHOM PAcTBOpE OOBIUHO HAcTymaer
pasnokenne Ha deobuTHH U KapGoOHAT. wiM GukapGoHar MarHus.

- OcHOBHIBasch HA 9THX HaHHBX, Buasmretrtep u Ilrtonas
TIPHXQAAT K BBIBOAY, 4TO XA0POduAT B (POTOCHHTE3E MIpaeT pOAb . Xu-
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MHMCCKONO areiTa, uTo OH :COEJMHNETCH C YIACKMCAOTOH MM ¢ KAKMM-
nuGysn ee NMPOM3BOMHLIM 0e3 H3MEHEeHHs XPOMOQOPHOH rpymik ATOMOB,
W, CleNOBATELHO, 083 M3MEHEHHs CBOMK ONTHYecknx cBoiicts. C Lpy-
yoff CTOPOHBI, NPUHMMAas BO BHUMAHWE, UTO: SHeprus (OTOCHHTE3 He
IIPONOPIMOHAILHA KONKUECTBY XNOPODNIIA, MONKHO NPEANONOKUTE y4a-
crue B mporecce 0coBOro SH3UMa, KOTOPHIH pasnaran Gl COeNHHEHHE
xpopoduiiia ¢ yriaeKHcJIoTox’. o

o  muensio BuapmiTeTTepa, COEIUHEHHE YIVIEKHCIOTH €
xnopocpI/mJIOM Mo BAMSHUEM CBETa IPETEpPIeBaeT BHYTPEHHIOW H3OMEPH- ,
3aLUI0, B Pe3y/bTaTe KOTOPOH MO/y4aeTcst rPynnupoBKa aTOMOB, COOTBET:
CTBYIOLIAA Tlepexucd (pOpMaibIerkia, KaKBUAHO. U3 CAEAYIOWUHX POPMYI:

~
N O
7N 4¢
..... . Mg—O-C >
N ~N
NH ON
/ .
CoejneHye YIIEKACAOTH Xaopohuai-nepekuch
¢ Xn0opoduIsOM. GopManpaeruia.

Orzenenue KHCIOPOLA OT MepeKHcH qaopmanbuemaa MOMET HTTH
HOCTENEHHO TaKHM 00pasoM:
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Otaenenye HepBoro atoma i — TAejeHue BTOPOro aToMa

KHCIOPOTIA. IIpomexyTounnift npoayx KHCIOPOZ.

[Tocjie - OTpeNeHHs TePBOTO ATOMa KUCIOPOAA TIOJNyHaeTesd KHCIbIH
IPOAYKT (Mypaabuﬂaﬂ KHCJIOTA), KOTOPBI HE MOMET OTIENUTHCH OT X510~
pogpnina Ge3 €ro PasaoKeHHs, Hero BO BpeMs (oTocHHTE3a HE INpPO-
HCXOIMT; NPOMEXYTOUHBIH TPOAYKT AOMKEH OCTABATECH B COCHAMHEHMH
C xnopodonnnom 10 TeX TOp noKka He OYJIeT Bujeied BTOPOH aroM
KUCIOpOAd, TOCHe ~ dero. obpasyerca (GopManbrerui; TIocJaeIHUA  He
MOMKET COSRMHATHCH C XJ10PO(UAIOM, KaK NOKA3a/I1 CNEHHanbHbIe OIIbITHL,
W MOTOMYy Bcen 3a ero 0GpasoBapHuMeM JOIDKHO TPOMCXOAUTH M €ro
ornenenue. Hanprelas KOHAeHcAUus . GopMANbACTHIA YXKe He rpe6yeT-
IIPUIOWEHUS DHEPTHH.

OTaeneHne KUCIOpPOAa U3 nepeKch cpopwaﬂbzxel uia JOMKHO Jipo-
HCXOMUThL NPH- yUaCTHU SH3MMA, CXOLHOTO C Karanasoit,

Takoss BKpaTUE XOX Mulciiefi W runoTesa 0 XUMHU3ME cporocuH-
T€3a, KOTOPHIE Mbl HAXOMUM B _padoTe BI/IJII:IJJTGTTepa w WMfronna.
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TIpotus ®TO#i THIIOTE3B, OXHAKO, MOBOPAT (PaKT OTCYTCTBUsS Manefuux
cienor GdopMalibersia -B acCHMHIMDYIOIEM ' JIHCTE, (PAKT, Hd KOTOPOM
HACTAMBAIOT CaMy HA3BaHHbIE ABTODS!. ‘

He coBceM NOHATHBIM TIPeCTABISETCS, HOUYEMY YIJICKHUCIOTA COeLH-
HSETCH C TIperaparaMu H3BJIEYEHHOr0 XA0pOodH/Ia TOJBKO B BOJHOM
KOJIOUAANLHOM pacTBope, DTOT NyHKT BuarimiteTTep ocrasaser Ges
BCAKOTO TEOPETHYECKOTO MJIX SKCIEePUMEHTaJBHOI'0 -OCBelleHHSsI.

Mexnxy TeM, ecid TNpPHHATL BO - BHMMAaHUe HOBeHilHe NMOKA3GHUSA
W repna, 4o XIOPOPUIN B KOIOMAANLHOM BOJHOM DacTBOPE' COBEP-
HIeHHO He doopecuupyer, 4 B XaA0pomiacrax (Ioopecldpyer, TO

ONATh BO3HUKAIOT COMBEHMH, MONXKHO AU OTOXACCTBAATHL npoueccs npu-

COEJIHEeHHs1 YTJIEKUCIOTE K H3BACUEHHOMY KOJIOHAANLHOMY XN0poduiiy
¢ TpoueccaMy, MPOUCKXOMAUIMMU B  MJIACTUAAX.

Kak 651 To HM 61110, B pa6otax Buanswrerrtepa u Wronnsg

Mbl BIEPBLHle HAXOAMM 3IKCIIEPUMEHTANLHYIO TOMMTKY A0Ka3arTh, YTO XJ0-
podmn npusHMaeT ydyactHe B (OTOCHHTE3€ B KAueCTBE XHMHYECKOTO
areHra. OTUM Ke aBTOpaM Mbl OOSi3aHHI M DKCIEPUMEHTANBHBIM JOKa3a-
TE/IbCTBOM TOT'O, YTO XJA0pOdUAT BO BpeMsl MHTEHCHBHOH paboTh JucTa
He @peTeprneBaeT HHMKAKOIO, HH KauyeCTBEHHOrO, HH KOJMYECTBEHHOIO
H3MeHeHHS.

Iocnennnit pe3ynbTat MOKHO ObIO 6Bl HCTOJAKOBATH B MOJB3Y.
CTapBIX NPEACTABAEHHH, COIVIACHO KOTODHIM XAOPO(HMMI HrpaeT poib
CeHCHOMIN3aTOpa, T.-€. UYHCTO (DUBMYECKOTO I[epefaTduka JIyYHCTOH
SHEPTUH. -

Bes xumuueckas paGota cosepuiaercst B GelKOBOH cTpome mia-

CTHIB MEXIY BemecTsamu, ¢iafo MOIVIOMAIOMMME CBET; XA0POGMAT Ke
€O0HpaeT CBETOBYIO SHEPTHI0 M HepejiaeT ee 3TUM BeryecTBaM. THMu-
psi3eB, NPOMMTHIRAT IKENATUHOBYIO YWIEHKY XaopodudaaoM, Aokasas,
4TO OH HeHCTBUTENLHO MOMXeT cjenaTb cepeOpsiHble COJMH, He [IOIVIOo-
AI0mKe KPACHBIX Jydei, 4yBCTBUTENbHBIMH TAKKE K 3THM JIydaM.
STOMy NpeAcTaBACHHI, ONHAKO, MPOTHBOPEYAaT COBPEMEHHBIE JaH-
Hble (DOTOXUMMH, COrNACHO KOTOPHIM CEHCHUOHIN33aTOD He OCTaercd HH-
nuddepenTHEIM K CBETY, HO CaM IpeTepreBaeT. OMpele/eHHOE XHMMYe-
cKoe uaMeHeHHe. Kpome TOro, B KadecTBe CeHCHOGHIN3aTOPOB MO Obl

CAYHUTh TAKKE KEJITHIC TTHFMEHTH; MEXAY TEM, KaK yKasaHO BhIIIE,

TIACTHIH STHONUPOBAHHBIX pacTeHHH, Ooratbie KEJITHIMH NHUIMEHTAMH,
a TalKe XPOMOUIACTH COBEPHIEHHO JHIIEHH CHOCOOHOCTH NPOU3BOJAUTE

<borocuHTeTHyeckyo pabory. Ilo nauHeM BuabwrerTepa u

IIroans, y sororucro-kenrolt pacs Sambicus nigra ncxiovenue cu-

HHX H (UOJIETOBBLIX Jyuel, TIOIVIOLIAEMBIX MEITHIMM ITMIMEHTaMH, CO-’

BEPIIEHHO HE OTPAXAETC HA. SHepruu (OTOCHHTE3A.

Taxum 06pa3oM, Helb3st He CO3HATBCA, YTO HECMOTPS HAa MAccy.

TIOTPAUYEHHOr0 TPYAa W OCTPOYMHd, XUMHUeCKas CcTOpoHa (OTOCHHTe3a
OCTaeTCs s Hac JIOYTH CTOJb 2Ke 3arajiouHoH, kak oHa 6eila BO Bpe-
vena CeHebBne u Cocclopa. Msl He Oyiem 3sjaech pasbupars
4HCTO CMEKYJATHBHBIX TIOCTPOCHUH O pOJH XA0POdH/Ia, KOTOPOMY MpH-
TIMCHIBANOCH TO YHCTO 3AIUMTHOE 3HaueHMe (rumoTesa skpaHa Ilpuurec-
Teiima), To 3nadenne ¢abpukn kpacueix ayueit (LiBeTt u mpyrue),

BAUGIULE BHYTPENHAX GAKTOPOB HA @OTOCHHTES, L

HPOCTO 1IOTOMY, YTO BCE DTH TIOCTPOCHMS JIMILICHB! BKCMEPUMEHTANLHOTO
¢dyunamenra.

Denrp mokectnt GyIymux WCCICAOBAHUA OYEBHUAHO Oyaer nepe-
neced Ha  (U3UKO-XMMHUECKYIO CTPYKTYPY CaMOH MJIacTHALL Tonbko
TOrJa, Koria GyHer TOUHO BHIACHEHO COCTOSHME THIMEHTa B NacTHie
W Xapakrep ero cBisH C 6e/KOBOM CTPOMOM, MOXKHO Oyner HamesaTbes
114 1WIaHOMEPHOE CUCTEMATHYeCKOe H3YUEeHUE DasIHMHBIX ¢das doTocHH-
T€38 M OTAE/NbHBIX CJAraliuux ero peakuui.



'TABA IX.

buonorus {HoTocuntesa. — OcHOBHBE npucnocobaeHns K

thorocunresy. — BTopuuHsie npucnocoGMeHHs K BHEWHAM

thaxtopam B UPHPOIHBIX YCACBHSX.—SIBIEHUA npuCnocoGien-
HOCTH. @

{ak BHAHO M3 OPeNUIECTBYIOLIEr0 OYepxd, YTH/I#u3a1Msa  CBETOBOH

SHEPrUH  BRI3BANA Y DACTEHHS TOCTPOEHHUE CHEUHANLHOIO KJISTOUHOTQ
Opranvra B BWAC NNACTHAB, BAKAICYAIOLIEH OnpeneseHHYIO CHCTEMY
useTHsix BeulecTs. Ewin 37a cucTema caymut coBupareseM COMHEUHBX
JAyUueH, TO ecTeCTBEHHO BOSHHUKAET BONPOC, NOYeMY XA0poduiul, Bsio-
HIMACS OCHOBHBIM TIMTMEHTOM 111 (DOTOCHATE3a, UMEET B IIPOXONAILEM
CBETE 3eJeHLIi LBET, II0YeMY OH BOOOUIe He porviouaer 0Oojee Hau
MeHEe PaBHOMEDHO BCe Buaumbie Ayyd. C TOUKM 3Penust yTHIMBALUL
cpera, Jist pacTeHudt Ono 6Bl BRIrOANHEE, ecau Gpl NUIMEHTH IMACTHIL
OBUIM UEPHOIO LBETd, T.-e. IOTMOWANH Ghl DABHOMEPHO BCE BHIHMbIC
ayuu cnexrpa. Bompoc sToT ouesb crapMii, ¥ B CymHOCTM OH ObLL
FUABHON NPHUMHOA TOI'O MHOTOYHMCAEHHOIO paia pabot, KOTOpHE MMean
HRJIBbIO onpejielieHHe SHEPryn (POTOCKHTE3A B PA3IHUHBIX JyHaX CHEKTPa.
Mcxoast w3 akcHoMbi, 4ro B OpraHuse Bce JAOMNHO ObiTh Leqeco06pasHo,
MbIC/L GHOJOIOB BCE BPeMs HCKaNa U TIPOAO/DKAET HCKATL Paspellieuns
aroro Boripoca. Quekb MHOFO BHUMAHUSL eMY YIAGHWI, MEKAY TPOUHM,
Tumupasesn, KOTOPLH TIBITANCS NOCTABHTH CHEKTP NOIIOUIEHHS XJO-
podmrana B cBs3b C PACTIDRNETCHHEM IHEPIUH B BHAMMOM CTIEKTPE COJHIA,

Hembas He 3aMeTuTh, OAHAKO, YTO B UPUPOXHBIX YCAOBHSX pacTe-
HHUe BCTpeyaeT HE TOJAbKO KpaHHE MIMEHUMBYIO HAIIPSDKEHHOCTh, HO
TAKKE M M3MEHUUBBIE COEKTPaIBLHBIA cocTaB cBera. llpexae uem JOHTH
O WrACTUARL, AYY COMHUIA MPOXOAUT HePed Toauy armocdeps, Benu-
YHHA KOTOPOH MCHSETCsl B 3aBMCHMMOCTH  OT ITONOMEHHS COJHLA Hal
ropugontoM. Kpome TOro, mpHcyTCTBHE MapoB BOAB, 00aKOB H 1LY
Upe3BbIYyaliHO OCHOMHACT DNOMIOIIEHUE aTMOChepolt nyueil  pasauJHOH
numEsl BosiHel. Enie Gomee 0HO OCIHOMHSIETCH Jiid TIOABOAHBIX PACTEHHH,
K KOTOpBIM JOXCANT CBeT, Npoulefluuit yepes Gosee uaw MeHee TOJCTHIH
Cof BOABI, KOTODAss B CBOID OYEDENb, MOXKET OwiTh Oosice WIH MeHee
MYTHOH B 3aBHCHMOCTH OT IIPDMMECH B3BEIUEHHbIX YACTHIL.

O6 M3MEHYMBOCTH CHEKTPaJIbHOrO COCTABA MPSMBIX Jy4el COJIHLE
B 3aBHCHMOCTH OT BBICOTH €r0 HAaJ IODHM3OHTOM MOTIYT JATb Hpeicra-
BJIGHHE CJIeJYIOUINe UHPPHL,

o=
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Haﬂpﬂ}ﬂeHHOCTb MOHOXDOMATKYECKOTO CBeTa.

- : !
Yron crosiHus 9001 30° | 19,30 14730 11730[ 9,30 8,3° 7,30 0°
COJTHLA. | . ' 1
Javua BoaH B pi . l I
A—759. . . .. .]0950091 086/ 081 0,770,740 ‘066 0,107
D—58. . . .. .1087 0’751 0,65 0,57‘ 0,491 0,43 037 0,32! 0,001
F—48. . . . . .1074 054 040 030‘ 0,22/ 0,16} 0,12| 0,091 0,00
H—3%%. . ... .10,81 0,25[ 0,13] 0,07; 0,03)0,02/0,01)0,00 0,00
| |
[
HanpsiaxeHrOCTE BCEX i
BUIMMbIX Tyuel conrual 1,00/ 0,84 0,70 059i 0,421 0,30/ 0,26] 0,21] 0,002

W3 5THX MAHHBIX Mbl BUIUM,
YTO CHEKTPAJIbHbIL COCTAB NPSMBIX
COJHEYHBIX Jiyde# BecbMa  Cylle-
CTBEHHO M3MEHfETCA B 3aBHCHMOCTH S
OT BBICOTHl CTOSIHM COJIHLIA HAX TO-
PU3OHTOM; 1O Mepe npubmnKeHns
COJIHIA K FOPU3OHTY, CBET Bce HoJiee
W 6ojee OCeAHSIETCS CHHUMH W 1
(puoserosbMy syuamn (puc. 19). ] L \

Mo npubiu3HTENbHEIM 1I0JICYe- z
Tam YpmnpyHra, Korga coanue 3=
IIAXOLMTCS B 3EHHTE, TO B TIOTJIO- \
IEHUH CBeT4 3EJEHBIM JIHCTOM 06- A}
HADYKUBAETCS (BA MAKCUMYMA: OJIHH—
mexny bpayeHro@epOBEIMU NHHUSAMH &L | J \
B u C, a apyroi—y anauu F, npu e
eM MaKCuMyM y /' BRIE MakcHMyMa i
venny B u (. YIpu yrae crosups 7100 0 630 580 540 S00 4 k1o 330
COJIHIIA HaJ[ FOpU3OHTOM B 30° ma-  Puc. 19. Kpusble agepruu ayueit cou-
KeumyMm y F CTAHOBHTCS DaBHB{M Ma- HEHYHOTO cCrexTpa 1o A6boty »

. . ®oyaio. 1—Ha rpaHune 3eMHON
kewmynmy Mexay B u C; mpn Gonee atMocdepsl. 2 —TI0 3eMHOH moBepx-

IM3KOM  CTORHMM MAKCHMYM Y F phoery npu seicote cosmna sax ropi-
CTAHOBUTCS yKe MEHbIIE MakCUMyMa somroM Ha 60°; 3 — To e npu 53°10;
meway B u C u TIpM 3aKate CONHIA 4—To we npu 7°

Ol COBEPIIEHHO" HCYEBaeT.

Ho B NpUPOAHBIX YCAOBEAX DPACTEHHIO, BOOGHIE IOBOPS, IPHXO-
JIATCS uaire BCero MCnoab3opaTh AW(PQYSHBIE CcRer, OTpaXeHHHIH OO
oT 061aKoB, AM60 OT YACTHI, BOSLYWHOH arMocdepsl. CreKTpanbHbiA
COCTAB STOrO CBETA CYLIECTBEHHO OTIHYAGTCH OT €OCTaBa MPSAMBIX Jydyel
comnia B TOM OTHOINEHHMYM, uTO 34€Ch NPeobaalaloT JAy4H € KOPOTKOH
BOANON, KaK 70 BMOHO M3 CAEAYIOLIMX LHEp.

Iipouceen cuHresa. 10
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B —

OTHOCUTEAbHAA HANPAKEHHOCTD MOHOXpOMATUYECKNX Ayyeil
B Anippysnom caete.

Jinnuu dpayeprodepa, ﬂ"“:a“i(_m“” Hanpsxennocts.
A KpacHEE . .. . . .. .. 759 1,00
B, 686 1,51
c o, 656 1,82
D owentote .. . . .. .. 589 2.80
¥ ozemennie . . . . . .. .. 526 4,37
b, 518 4,72
Foewmne .. .. . oL 486 6,04
G Guonerosmie . . . . . . . 430 9,78
H \ 396 13,59

o nauMpM ¥ purnpymHra, npu ocBemeHun KudOy3HBM CBETOM
B 0es00naunplil JeHb B JIMCTE MAKCHMYMa TOIVIOmeHus Mexiy B u C
MOYTH HeT, W NMOTIOIIEANE BOBPACTAET K (DHOJETOBOMY KOHLY CIIeKTAa.

Yro xacaercs cneKTPAJLHOIO COCTABa CBeTA B BOLE, TO OTJHYHe
CBOAMTCH K OchHabieHMiO Jyueld ¢ Gosee NIMHHOA BOAHOH BCIENCTBHE
noromenus ux Bofo#. 1o BuudcieduaM Ypuwnpyura, B seneHom
JHCTE enje 3dMeTeH MAKCHMYM [OLJOMEHHS mexny & u (' Ha ray6ude
1 MeTpa u mpu OCBeMEHHH UPSMBIMU JYYaMu  CoO/iHIA, KOTHA OHO HA-
xomutTcs  Ha paccrosuun 30° or ropusonTa; HO yike Ha rayouHe
10 merpor sToro Makcumyma Her Bosce. [lpu ocmemennn e muddys-
HBIM CBETOM HA KPACHY 4aCTh CUEKTPA MPUXOIUTCH MEHHMYM [1O0-
HIEHHS, NDH YeM OHO IIOCTENIeHHO BO3PACTIET K (PHONETOBOMY KOHILY
cnexrpa.

C 6uonord4eckodl TOUKM 3pedus OB G KpafiHe WHTEPECHO
HPOU3BECTH HpAMBIE HAOJONEHHA Hal TOIIOMEHHEM DASAHIHHX Jyded
CHEKTPA XKHUBHIM 3€JEHLIM JUCTOM B NPHPOAHBIX VeiorusX, Takue Haduo-
RCHUS, NDOUSBeJeHHLE Ja 0oJjee HIH MeHee JJIHHHOTO  NPOMEKYTKA
BpeMedd, nain Obl Gojee OnpPeAeNeHHEI OTBET Ha BONPOC O TOM, Ka-
KUME Jiyyamy 510 DPeuMYLIecTBy HPHEOAMTCA pafoTtarh JAuCTY B ecre-
CTBEHHALIX MECTOOOHTaHUSIX pacTeHnii.

Ha ocnopan#y npuReneHHuX BHIUE NAHHBIX O CHEKTPAILHOM CO-
CTaBe conueusoro ¥ mudQysHOro csera MOXHO NpennonaraTh, YTO B
AEHCTBUTEILHOCTH DACTEHMSIM, § DCQ68HHO I0IBOIHMM, HPHXOAHTCS
YAle KCIoAb30BATE Jyun GoJice TIPENOMASEMON 1IOAOBKHBL CIIEKTPA.

Boitp MOXET, B 2TOM HMMEHHO HATUDABIEHMH Y 3€N€HMX pACTeHHH
BrIPaBOTANACE JAKE CREUMATLHAR OPHCTIOCOONCHHOCTD K UCHOALIOBAHKIO
CHHUX ¥ (DHOJIeTOBHIX Jyyed. B moap3y Takoro npeanonomenyus ropo-
pAT, DO KpalHelt Mepe, HAUWK ONMTHL C BHpAHBAHHEM pacTeduil B
[IBCTHOM CBETE, 4 TAKKE ONBITEI Y pIINPYHra ¢ 06pasoBaHueM Kpax-
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Majd B crnekrpe. M3 naHppix YpumIOpyHTa COBEPUIEHHO. $ICHO Bbi-
cTylaer TOT (axT, uro 06pazoBaHue KpaxMama NpU WPOLOMKUTENLHEIK

-ONBITaX paHbiie BCRro HACTYnaeT yMEHHO B KDaCHLIX Jy4dax MEXny Jm-

ausiMe B ¥ C Ha MecTe mepBoi MOOCH MOrJOuleHUs x/Iopoduand;

‘BMECTE C TEM OHO B 3THX e JyyaX paHbli¢ BCEr0 ©W IMpPEKpAMIacTCA

BCICACTBHE HHAKTHBHPOBAHUS XJ0DOMJIACTOB, KaK AyMaeT Y pumimpyHI.
TOUYHO TAK We B HANUX ONBITAX C BHIPAuMBaHHEM DACTEHHII OKa3anoch,
YTO TIPHUPOCT CYXKOTO Beca B Kpammx gyuax ciaGee, YeM B CHHMX M

APUOJETOBBIX,

BecbMa BO3MOXHO, 4TO B npouecce TPYCIOCOCACHUS K TIPHpPOA-
#HbIM  YCNOBUSIM OCBEINHMS DACTedlM€ TNPUCNOCOOMIOCE HCNONL3OBATH
KpacHmie Jyuu, HM300MAYIOIME B IPAMOM COJHEYHOM CBETE, JMilib B
OTHOCHTENLHO KPATKME TPOMEXYTky Bpemenu. [lpu Sodee wimMTennHom
MCKYCCTBGHHOM OCBEHIEHHHM 3TUMM JIyUaMH MCHO/b3OBANME HX OKA3hl-
BaeTCH MEHEe BHITOLHBIM 33 HEJOCTATKOM DPUCHOCODCHNA K TaKOMY
OJHOCTOPOHHEMY CMEKTPAIBHOMY coCTary cpera. Jlyuw cunue u duose-
‘TOBBIE Bosee BHTOAHB!, OHITL MOXeT, NOTOMY, YTO DACTeHHe MpPHUCHO-
cobunock K Bonee manTeapHomy aumipdysHOMY cBery, npeobralamomiemy
B NPUPOIHBIX YCIOBHAX H M300MIYIOIIeMy MMEHHO 3TUMM Jydamu.

[poussencunoe Hamu Hepasto (o bumenxo, 1923} onpirs
AT OCHOBapue Npeanonararb, 4rg THNUHHBIE CBETOBLIC PACTCHHS Gonee
npUCIIOcoiensi K KCHOAB30BAHKI0 KPAcHOro, a4 THHHHMHME TEHEBbLIE —
K HMCHONL30BAHHIO CHHEPHONETOBOTO CBeTa.

Takoe npucllocoOnenne, ONHaKo, MOIVIO Pa3BHTBCS JHIUL HCXOAA
M3 CYIHIECTBYIOLINX ONTHUECKHX CBOHCTE XI0poduIIa U CHEKTPANbHOrO
cOCTaBa CBETA B NpUPOAHLIX YCJACBHAX, YO onO cosepmienn0 we o0bsic-
WseT Xapakrepa H3OHPATENbHOTO MOMVIOWEHHa XJIopoduiia, 1 0cobeHHo
TOrO (aKTa, 4TO 3TOT INHFMCHT BeChMa Cnabo 3amepXUBALT SeleHbie
JIYUH.

Tpencragnenve Tumupsze Ba, YTO CNEXTP HOTAOWIEHUS XNO-
podunra OTeeyacT pacripefefeHulp 2HEPriHM B COJNHEYHOM CTEKTpE, CO-
BEDUIEHHO HecOCTOSTEAbHO, TdK KAK MAKCHMYyM B BHAHMMOM CIEKTpe
COIRNIA HA rpaudlie seMHoR arMvochepsl HaXQAWTCH B 3eJeHHX Jyyax

(110 narHpM J1 2 H T 1 € si—0Kon0 % 550, 7o AaHHM B R b CH H T a— jane

0kol0 1482 pp), sHEPrMA KOTOPHIX o©CTAETCA BHCOKOH W B IIpsMOM
conreyyoM, M B aupdysuom ceere. I[loztomy noTepd 3TUX Jiyuel,
Benencrsue ¢cnaboro MOMVIOMIEHUA KX XA0POQWIIOM, HHKAK HE MOKeT
BbITh 0GBACHENa ¢ TOYKM 3penus uenecoobpasnoctn. Tak Kak, ¢ apy-
roff CTOPOHBI, BO BCEX BHAMMBEIX Jyuyax CIIeKTpa, a TaKmke B yapTpa-
HONETOBHX ¥ YIABTPAKPACHHIX, PaCTeHye MOXET Pasiarars YIIeKucIsiit
ra3, TO WEPABHOMEPHOCTE NOMMOWEHUA DA3HWX Jy4eHd HHMKaK HeJb3s
QOBACHETD C TOYKH 3PEHAA HeAeco00pasHoOro HCNOoMp30RAHHA CBETOBOH
SHEPTMM B TNPUPONHBIX YCAOBUAX M3MEHUABOCTH CHEKTPANLHOTC COCTaBa
cpeTa. UeDHepill NMUIMEAT, paBHOMepHO HOMVIOMACLUK BCe ay4H, Obin Obi,
fe3 COMHEHNS, BHTOLHEE LT DACTEHHS, UeM 3eNeHbIH,

Uitanp, nopobuo TuMupasesy, CToslinil HA TOUKE 3peHUd
NeAeco0BpasHOCTH Na3bUpaTeNbHOrG TOrAOIIEHHs: CBeTA  XIOPOPHIIOM,
ubITACTe  OGBACHUTL INPONYCKAHAE ONPERENEHRRX Tpynn ayueli, Kax

10%
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CPEeNCTBO BALUMTHI NPOTUB BpeIHOro neHcreus H36bTKA cBeta. OmHaxo,.
v 3T OOBACHEHME He BHUIEDXKHBAET KPUTHKH, TAK KaK OHO AMUIEHO-

HeO0XO0ANMOTO BKCTIEPUMEHTANBHOTO oGocHoBanus. [lostoMy Ham npw-
Xoautes NpusHaTh, YTO 3HAYeHHE ONTHUECKHX CBOHCTB Xnopodumima c

TOYKH 3peHus LEJeCOOOPASHOCTH TIOKA OCT4ETCs HEH3BECTHBIM. He-

HEBO3MOXHO, OIHAKO, HTO AN PACTeHWst Ha MEPBOM MECTe CTOST He
ONTHYECKWE, 4 XUMHUUYeCKHe cBOMCTBA 3TOro nurMmenta, B MOJB3Y - 3TOH

MbIC/IM TOBOPMT, MEXIY NPOYUM, TOT (PaKT, UTO HAAKE Y INIyGOKOBOAHBIX.

pacreHu#t M3 TpymIel BOROPociel xiopodu/t, GyAy4d COBEPHICHHO He-
BEIFOIHBIM B CTEKTPaZbHOM OTHOLIEHWH, BCE XK€ IPHCYTCTBYeT B Iuid-
CTURAX B SHAYHTEILHOM KOJIHYECTRE,

[Mo/b3ysicy mAacTHACH KAk anmapaToM, MOIJIOMHAIONIAM COMHEYHYIO:
SHEPrui0, 3e/eHOC pacTeHHe 3aTeM BoipaboTano DS BTOPHUHBIX NPHCHO-
cobaeHuit st 06CnymuBaHus POTOCHHTETHUECKOH (DYHKIHM.

Y MHOFOKNETOYHBIX PacTeHHil 3TH NpUCIOCOGAEHHUS - BRIPASHANCE:
B niepupepuueckoil OPUEHTHPOBKE 3e/eHOR TKAHU, B COCPENOTOUEHHK
3QJIEHbIX NIACTHIL B Ha[I3EMHBIX, XOPOLIO OCREUIEHHBIX 4aCTAX Tedaa, M,
HaKOHell, B BHPAbOTKe JMCTa, KAK CIENUANLHOLO OPra”Ha aCCHMHJSUHH
yraekucaoro rasa. Heobuiuafinoe passutue NOBepXHOCTH HA CueT 0OGbeMa,
- nuddepeHUMpOBKA  BHYTPEHHMX TKaHed, CHCTEMA MEKKJIETHMKOB M
YEThbUYHBIA anmapar—— Aaealot JUCT Y3KO-CHeLHANU3HPOBAHHEIM OPFaHOM,

CTpOEHHE KOTOpPOro BO 'BCEX yepTax paCHYUTaHO HA obecneyenue IHEP~

FUYHOTO Ta30BOr0 O6MEHa M HaujIydllee KCNO/L30BAHHE CBETOBOH
SHEPrHH.

DTa BHICOKAS CHEUMANN3aUMsl JKCTA BMECTE C TeM SBWJAch MpU-
YHHOH TOTO 0AHOO0pasWst B mJaHe [OCTPOEHMA TeNa BHICIIUX CYXO-

NYTHBIX pacTeHd#, xoropoe nHabmojgaercs B AeACTBUTENBHOCTH. Jlnus.

B QUEHB PEIKUX ClyqasX QYHKUUIO (OTOCHHTE3a IpHHHMaeT Ha cebs
crefeib M elle Pewe KOPEHhL; HO M B STuX cAyuasx 006a Ha3BaHHbIE
oprana OOBIYHO MMHUTHPYIOT JIMCT, TIpUHAMAs MIOCKY0 Qopmy. ¥ Bhic-
HIMX  CYXONYTHHIX pAacTeHHH, CHaGKEHHBIX  THIHUHBIMHM  IVIGCKUMH
JUCTBAMY, NPHCNOCOONeHHe MO0 eme nanbuue! Onaronaps GHOTOTPON-~
HOH YyBCTBUTEJNLHOCTH, PacTeHHE NPHOGDPENO CHOCOGHOCTE OPHEHTHPO-
BaTh CBOM JIMCTHS, HANPAB/As MX ITACTHHKH K HCTOYHHKY cBeTa. XOTS%
dhoToTPONHAT YYBCTBUTEALHOCTL CBOBCTBEHHA M HE3EJNEHDIM DACTEHUAM,,
OIHAKO, 19 3e/€HBLIX pacTeHu#l OHa npHOOpena BHIIAIOINEECS 3HAUYEHHE,
IVIaBHBIM O0pas3oM, as (OTOCMHTE33 W HEOOXOLMMOCTH OIpele/eHHbIM
00pasoM ODHEHTHPOBATb CTEGAHM M JIMCTHA /ISt YYUIEr0 KCI0/Ib30BAHUT
CBETd.

B stom ornowenus GonplIOf wHTEpEC NPENCTABASIOT WCCAELOBa-
uug Buswuepa (1907), koropmfi moxasai, 4TO (QOTOTPONHAS UyB-
CTBUTE/bHOCTD JIMCTHEB HAXOAWTCH B M3BECTHOM 3aKOHOMEPHOM OTHO-
[IEHMH K YCIOBUAM OCBEMIEHWS B MecraX oOuradus pacreHus. $orto-
METpHYECKUMHU (IT0 TepMHHOMOTHN B nan e pa) aucroamu o6aanaior
DACTeHUA, PACTYUIMe B CTPAHAX C OTHOCHTENLHO MalbiM UHCIAOM CONHEd-
HbIX gHed W 60/bINON H3MEHYMBOCTBIG B CHIE OCBEHIEHWS BO BpEMi
IHEeBHBIX 4acoB CyTok. Hamporus, B crpanax, rae npeoGaagaer cole-

Buonorug #OTOCHHTES3A. 149

HOE OCB@UIEHHE, d TaKKe B AaPKTHUYECKHX IUPOTAX, € TNPOHOIHKHTE/b-
LM CTOIHHEM COJHLA HajJ TODH3OHTOM, DACTEHHMS HMMEIOT NpeumMyuie-
CTBEHHO acbou‘ome?puqecxue JUCTBS, HE CIOCo0HBiE K CBETOBOH
OpPHEHTHPOBKE,

Tak HaripuMep, 0 aaHueM B u s He p a, muorue Gramineae, Cheno-
podiaceae, Leguminasae, Rosaceae Knpruscxux crenei, rie uucio Gea-
06nauHBIX THeH noXomuT 10 140 B roa, uMelT adOTOMETPHYECKHE JIHCThA.

BechMa XapakTePHO [IPH 3TOM, YTO pEUIAIONIEE 3HAYEHHE B POTO-
“TPOIHOH  ODHUEHTHPOBKE JHCTHEB MMEET He npsAMOM COMHEYHBIA CBET,
HATIDABJEHHE KOTOPOTO M3MEHSICTCS BMECTe ¢ JIONOWEHMEeM COAMLd Hak
ropH3oHTOM, a Aud@ysHbI: JHUCT T[OBOPAYMBAET CBOK IIACTHHKY B
cTopoHy Haubosee SpKOro AUdGysHOro CBeTa.

Hapaay ¢ [BUMeHMAMH, HATDABNEHHBIMH K Y/I4BIMBAHHMIO CBETA,
y MHOTMX DACTEHMH HAGAIONAIOTCS TaKKe NBUNEHHS JHCThEB BaMTHOrO
xapaxTepa NpOTHB M36niTKa cBeTa. B OfHHX Clydasx STO ROCTHIAeTCs
durcanueft TIACTHHKM B BEPTHKaNbHOM monoxennn. Ilpumepom wmoryT
C/yKUTL JIUCTbst MHOTHX aBCTPANMACKUX JPEBECHBIX I[IOPOL, Y KOTOPHIX
Ha MOJIOZBIX 3K3EMIVIAPAX JHCThS MMEKT OOLIUHOE NOJOXKEHME, 4 3aTeM
OHM TPUHUMAIOT BEPTHKANHLHYIO OPHEHTHPOBKY TNAACTHHOK (BMAM pona
Eucalyptus), xax 6b pacCUHTaHHYI0 HA TOJAb3OBaHne IN(PY3HBHIM CBe-
ToM. MHorma cneyuanuzauus B° OPHEHTHPOBKE 3aXONUT Tax JajNeKo, UTO
JGCTBSL TOYHO OPUEHTHUPYIOTCA 110 MEPHIMAHY, KaK 5TO Mbl HalmioLaeM
y THMMUEbLIX KoMmacHeix pacrenuit (Silphium laciniatum, Lactuca
Scariola).

B mpyrux caydasx JIMCTb NPOW3BOJST IEPUHONUYECKHE IBHIKCHUS,
-ODMEHTHPYS CBOM TWIACTHMHKM Oosiee Wil MeHee BEPTHKAILHO B TOAY-
HeHHBIE HACKI JHfA, BO BPEMs BHICOKOIO CTOSHHSI COMHLA Haj FOPU3OHTOM;
TAKOBL JBMIKEHMS JHCTHEB C COUICHEHWAMH Yy MHOTHX Leguminosae
(8 namux umporax—y Robinia Pseudacacia), Oxalidaceae (Oxalis
Acetosella), Mimoseae wn np.

[Tpucnocobnende K CBETOBOMY 0OPA3y KH3HHM, OCHOBaHHOE Ha
¢dorocuHTeTHIECKON QYHKINH, Mano-TIO-Maly 3aXBATHIBANO BCE IPONECCH
pasBuUTHs HaA3eMHBIX YacTedt. Tak, HApuUMep, ¥ HUSILKMX CIOPOBLIX 3€JCHBIX
pactenuit (OIHOKJETOYHbiE BOLOPOCIH) elle COXpaH#iach CIoCOBHOCTHL
HOPMANBLHO DA3BUBATECH B OTCYTCTBMM CBETA NPHM MUTAHKWK TOTOBBIMH
OpraHWYecKUMH BeNIeCTBaMM. Y BBHICIIMX CIIOPOBBIX 3€NEHBIX pacTeHuH
ye HaOMIONAIOTCH YKNOHEHHS] OT HOPMAaILHOTO THNA PasBUTHA B OTCYT-
CTBHYM CBeTd. YKJIOHEHHs STH BHIPAWAIOTCS, C OXHOH CTODOHMI, B YMEHb-
IEHHK KOJMIECTBA XNOpoduina, a ¢ IPyrofl, B CylIeCTBEHHOM U3MEHCHNH
(popmel, B eure Gonee pesxoff creneHu 3TH YKIOHEHHSH, U3BECTHBIC NOX
HA3BAHMEM S THOJUPOBaHUs, HAGMONAOTCA Y TIOJOCEMEHHBIX M
0cOCEHHO y TOKPHITOCEMEHHHX,  [IOKDLITOCEMEHHEE yHe COBEPIICHHO
YTPATHAM CIOCOGHOCTh HE TOMRKO HODMaJbHO PpA3BUBATHRCA, HO Hawe
HAKOIVIATH XAOPO(WIT B OTCYTCTBHM CBeTa.

Ha ¢oHe 310or0 06uIEr0 IPUCTOCOGIEHHMSE K CBETOBOMY DPEXHMY
16O KAeTCsl HEenbil P TPUCHOCOG/EHHH BTOPHYHOIO XapakTepa, Tax
WM VHAYe CBA3AHHBIX C OTHEJsHBIMH  (DAKTOPaMM U OCOGEHHOCTAMYU
mecTooBuTanus. MBI PaccMOTPUM BKPaTle STH BTOPHYHBIE TIPHCHOCOOG/e-
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HuA B TOM We nopsake (PAaxTOPOB, Kak 3T0 OHIO CHENAHO BhIE TPK
XAPAKTEPUCTHKE (DOTOCHHTETHUECKOH (DyHKIHY.

Yrioexkucanit ras, s cyXonyTHRIX PacTeHuit eIMHCTBEHHbIM
HCTOUHMKOM YIIEKHCAOTO ras3a sBjserTcss ero samac B aTMOC(epHOM
BO3/AyXe. BecbMa BO3MOXKHO, 4YTO HekoTopasi IO/ 3TOro rasa nocty-
naeT yepe3 KOPHH BMecTe C BOJXHBIM TOKOM; HOJs 32Ta, ONHAKO, TaK
Mald, 4TO INPAKTHYIECKH BPsQ /MM OHA MOXKET HIPaTe CKOMBKO-HHOYIb
CYLIECTBEHHYIO DOJIb.

ToUHO TaK e HEe3HAuuTEJAbHYIO DO/ WIPAET H TO KOJUYECTBO:
YIVIEKUCIOrO Ta3a, KOTOpPOoe NPOUSBOAHTCH PACTEHHEM B NPOLECCE Hbi-
X4HUSI B CBETJIBIE YaChi CYTOK M KOTODOE MOXET OBbiTh acCHMUIMPOBAHO.
3ECHLIME KJIETKAMHM A0 BHIAEICHISI B OKDYXAILYIO aTMochepy.

[7aBHpIM MCTOYHMKOM NPUGBIIM yriaepona, 0€3 coMHEeRMS, ABISETCH
yriaekucabid ras armocdepel. Comepanve ero, Kak IOK43HBAIOT IPi-
MbI€ OnpefesieHHs, TOIBEPKENO KOJNeOaHusIM; TaK, O JaHHKM [ eccelb-
6apra u durrborena (1879), us 347 onpenenennit, npousse-:
NEHHEIX B TeueHHe roja Ha OJHOM M TOM KE MecTe, Obyid TOJyYeHbE
CAEAVIONINE BEAMYMHL B OOHEMHEBIX NPOUEHTAX!

Mumamym . . . . . . . . L . . .0,0206<

Makeumym . . . . . . . . . o .0,0417
Cpeanee . . . . . . . . . . .. .0,0334

Ecin He CuMTATL TeX HEMHOTHX MECT, Ile TIPOUCXOAUT OGH/IBHOE
BLIJICIGHNE YIIEKUCIOT0 rd3a M3 TPellwH 3eMHOH xopw, 7O Gojee Bbi-
COKOTO COIEpPXAaHUsA €0 MOXHO OXHWAaTh JHIIb B HHKHHUX CJOAX BO3-
JyXa HaJ TOYBaMH, OorarbiMM TYMYCOM, W TIPUTOM B TyCTHIX Jecax ¢
OUEHb C/IAGBIM JBUIKCHUEM BO3LYUIHBIX TOKOB. [IJIsi KPYHHBIX APEBECHBIX
pacTeHull, KaKk ¥ BoOGule [/ OTPOMHOrO OOJBUWIMHCTBA CYXOIYTHBIX
pacTeHu#t, colmepamaHUe YrieKHCIOro rasa B arMocdepe ocTaercs LO-
BOJBHO TOCTOSHHBIM M NPUTOM JOBOJLHO HH3KHM, B CPENHEM BCEIG
0,03%, no obzemy.

Koanuecrso 3710, Ge3 COMHEHHS, SHAUHTEIBHO HHKE TOrO, KOTODOE
Moraa 6sl ¢ yCrexXoM mepepaboTHIBAThH 3e/leHad IVIACTHAA B YCIOBHHX
IPUPOAHOFO OCBELUEHHS M TEMIEPATYphl. [IO3TOMYy MBI MOXEM C H3-
BECTHOW JIO30H YBEDEHHOCTH BLICKA3aTh 3AKJIOUEHHE, YTO B IPHPOJHBIX
YCIOBUAX (DOTOCHHTEZ y CYXONYTHBX pacTenuit OrpaHuuupaercs ciabbiv
napuuansHLIM JaBJICHKHEM YIJIEKHCJIOTO rasa.

HTO KacaeTcsl BOAHBLIX PAacTeHui, TO OHHM TNOCTaBJeHbl B YCIOBHSH
NIOCTOAHHBIX KOJeGaHu#l B CONEPKAHMM YIJIEKHCIOTO rasa B BOXLE, KOTO-
poe u3MeHseTcs BMecTe ¢ TeMueparypoit. Ilpm cwibHOM Harpesanum
BOJBl U OCWABHOH BereTamuu 3eJeHbIX pacTeHHH YIVIEKUCIBIA a3 MOXer
TaK OLICTPO IepepabaTeiBaThes, UTO, 1O HEKOTODPHIM [IOKA3aHMAM, HEXO-
CTaTOK €ro BHI3BIBAET MacCOBOE OTMHpaHde IVIAHKTOHHBIX OPTaHM3MOB.
Kpome Toro, ror o6menssecTHbl (axr, 4T0 (DIOpa MODCKHX BOJIO-
pocneit jgoctvraeT HauGosiee NBHIHHOID Da3BHTHA B XONOAHBLIX MODPEX M
OKE€aHax, Hesb3sl HE IOCTABUTH B CBA3L ¢ Gosee OOMJILHLIM COIEpHKaHHEM
YrAEKHCIOrO rasa B XOJOJHOH MODCKON BOIE.
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Bosa. CojaepxaHde BOABI B aCCUMWIUpyIOUleH TKaHH B TPHPOA-
HOIX yCAOBUAX NPHOOperaeT BaXHOE 3HAYCHWE JUMb A9 CYXONYTHBIX
pacTeHuit, 06HTAKOIMX B 3aCYUUIMBHIX MecTaX., ¥ HH3IIMX PACTEHH,
JIMUIEHHBIX YCTBUIL, OIPAaHHYEHME M JaxXe IpexpauieHde QOTOCHHTE3A
MOXET HACTYHHTH JHMIIb BCAEACTBHE Gojee wniu MeHee cu/ibHOro obes-
BOXKEHUS! IIPOTOIVIA3MBl. ¥ DACTeHMH € TUNHYHBLIMK JMCTHAMH ¥ YCTbHY-
HBIM ANINApaToM HENOCTATOK BONBl B 3€JIE€HOH TKAHM MOXET BBISBAThH
3aMBIKAaHME YCTHUYHBIX Wiefel u  orpaHuyeHye (GOTOCHHTE3a MCKIIOYH-
TeMbHO TI0 TpPHYHHe OcClabaeHys TasoBoro oGMena Jucra. OOGmeusBect-
HBIM sIBASIETCH (AT €1a6oro pocTa PacTeHMH B 3dCyLIIMBbIE NEPHOALI.
Camo co6om pasymeeTcs, UYTO B 3TOM OTHOWIEHHH y DPAasJUIHHIX BHIOB
Ha6MOAAI0TC  pasidiHble CTENEHH MPUCTIOCOGAEHHOCTH K BAAXKHOCTH
NOYBH K BO3AyXA.

K comaneHuo, CneuualbHbie = HCCACNOBAHUHA HAJA  DA3NOKEHHEM
YIVIGKUCAOr0 rasa B NPUPOJHHX YCIOBHSX B 3aBUCHMOCTH OT CONEPIKa-
HUS BOABI B PACTEHMH OTCYTCTBYIOT.

Hackompko, onHAKO, CHIBHO BIAMSET HELOCTATOUHBIA TPUTOK BOAKI
uyepe3 KOPHM HA HAKOIVIEHHE CYXOI'O BEINEeCTB4, 3TO BHIHO H3 MHOrO-
YUC/AEHHBIX TOYHHIX OIBITOB C HCKYCCTBEHHBIM BHIpAIMBAHMEM PACTEHHH
Ha TMO4YBaX pasnuuHOi BAAKHOCTH. TlpuBeleM miast WIIIOCTpaIvy HaHHBIE
Maxcumosa u AJTexCaHIPpOBAa, KOTOpeE BLpauvBaid pacre-
HHS Ha TMOYBax C (OCTOAHHOH BJaXHOCTBIOB 60 u 40%/¢ moamno#t BIaro-
eMKocTH, yro gasaio pacreHusiM 40 u 20%/0 cpoboanol Brarm.

Ecnn mpusars 32 100 kx0oaM4ecTsBO CyxXOro BeuiecTsa, Haxarniusae-
MOTO pacTeHusiMu Ha moysax 600/o-Biaxuoctu, 'TO Ha TOYBAX
400/0-BTAKHOCTH TOAYYAOTCS CIeAyoIHe nupsl.

Brassica sinapistrum. . . . .21 Verbascum ovalifolivm . . .57
Helianthus annuus . . . . .43 Panicum dtalicum . . . . . .70
Phaseolus vulgaris. . . . . .48 Zygophyllum Fabago . . . . .74
Artemisia fasciculate . . - . 56 Amaranthus retroflexus . . .78

Kak BuaHO U3 NPUBENEHHBX HMOP, YMEHbIICHHE TIOUBEHHOH Biaru
BABO€ IPOTHB HOPMAJIBHOTO BBISLIBAET Y HEKOTOPBIX PACTEHH NOHHKE-
HME HaKOIVIEHMs] CYXOTO BEUIECTBA TIOUTH B 5 pas.

 Hesbasg He 3ameTHTh, OAHAKO, YTO COOTHOINEHHE MeXAy COAep-
MaHWeM BOIL B 3eMEHhIX KIeTKaXx M 3Hepruelt (OTOCMHTESa BeChMa
CJIOXKHO M 3aCAYyXUBAET CHCUHAJBHOI'O HCCICHOBaHHSA.

[To manmsiv eme He ONYOJMKOBAHHKH paGotel B. BpuJaauaHT
(1924) makcumannbHasi 3Heprus (GOTOCMHTE3a NOCTHIAeTCs NPH HEKOTO-
pOM ONTHMATLHOM COAEPXAHUM BOAB B JHcTe. K36HTOK BOUb INOHH-
KAeT ACCUMWIALHNIO YIVIEKUCJIOro rasa. He HEBO3MOXXHO, 4YTO B JaHHOM
ciyuyae -GO/BIIYI0 POJib MTPAET KOHLEHTDPALMS KOWIOMAOB HPOTOTLIA3MEL
M YTO Y DA3HHEIX PACTEHUWH CYIIECTBYRT MPHUCNOCOGNEHHOCT: K PAZHOMY
COACPHWAHUIO BOABI B JIMCThAX.
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Temneparypa.

B npoTHBONOM0XKHOCTE BOAE, 3TOT (AKTOP B NPHPOMHEEX YCI0-
BUAX MMeeT BceoOilee 3HaueHWe. B JIETHHH ce30H B YMEPEHHHIX LIHPO-
Tax, W 6OMbUIYI0 4YacTb FOMA B WIMPOTaX TPONMUYECKUX U CyGTpOmUye-
CKWX, TeMMepaTypa BO3AyXa B TeHH B OOJbIIMHCTBE Cl1yyaeB OLIBAeT
BROMHE, GaronpustHofl s dorocuHteda; OrpadHuyeHHe erc BCaes-
CTBHE TMEPErPeBaHHA 3€/MEHOH TKAaHH MOXET HACTYNUTH JHINb TOTAA,
KOrga TemmepaTypa mojHumaercss soiue 40°C., Tak KaKk Ha OCHOBAHHU
MMEIOUINXCA OTIHITHBIX JaHHBIX BUIHO, YTO ONTHMAIbHAA TeMMepaTypa
Jgexur Huwke 40°C. Harpesanue Bosmyxa B Tenu Buime 40°C. Habmo-
JaeTcd JMIIb B HEMHOTUX MECTHOCTAX (nanpumep, B [lenmxabe no 50°) u
NIOTOMY He MOXET WMeTh OO0JbLIOr0 3HAYEHHS.

lopasno uwame orpannyeHve (DOTOCHHTE3a BCIENCTBHE Ileperpesa-
HUSl TKAHW TIPOMCXONUT B COJHEYHblE OHH Y JMCTHEB, HEMOCPEACTBEHHO
ocsemiaemplx cosnueM. Ilo aanHeiM ‘Basxkmsna u Matrteu npaxe
B TeHM, 6Jarojaps NOIVOMEHHIO CBETAd, TEMNEpPAaTypa TKAHM JIHCTA MOXeET
nonuATeea Ha 1 — 1,5°C. peimie TeMnepatypsl BO3AyXa; NMPU OCBELEHHH
KOCBIMH JIyYaMu COJHIA 3TO NOAHATHE - XOCTHraeT 8 — 7°) a mpm ocse-
WEHNH MEepHeHIHKYIIPHBIMU JdydaMu — 9 — 13°C, ,

Taxnm o6pasom, B COMHEUHBIC [JHH, KOIJd TEMNepaTtypa BO3ayxa
& Teny Boiite 30° C, B JIMCTHAX, HENOCPEICTBEHHO OCBELIAGMBIX COJHLIEM,
3eJeHasl TKaHb MOMKeT OblTb Harpera BHIIE ONTUMYMa, W (GOTOCHHTETH-
ueckas pabora Oymer samepmuBathesi. K comaneHuio, B HacTosiee
BpeMsl Mbl He HMeeM BO3MOXNHOCTH COCTABUTL cebe O6oJsiee MM MeHee
SiCHOE TPE/CTABJEHUE O 3HAYEHMH TAKOTO OrPAHHYEHHS (DOTOCHHTETH-
4ecKol paboTsl JUCTbEB. De3 cOMHEHMH, B NMAHHOM Ciyyae GOMBILYIO
poJib  IOAHA WMTPaTh MNPUCIOCOGJEHHOCTH PA3HBIX BHAOB  PACTEHuH
K ycnosugM KjauMarta. BecbMa BeposiTHO, Hanpumep, YTO BHIL, OGHTAIO-
HMe B TPOMHUYECKHX M CyOTPONMMYECKUX CTPaHAX, MMEIOT GOJee BHICOKHE
ONTHMA/ILHBIE TEMNEPATYyPH /g (POTOCHHTE34 110 CPABHEHMIO C DACTe-
HHSMH YMEPEHHBIX IHPOT. HTOoBOE pemuTh BONPOC O AEHCTBUTENLHOM
3HAYEHHH NEPErPEeBaHysl A/ JAHHOTO BHAA, HYXHO 3HATH, OOHAKO, HE
TOJBKO ONTHMAMBHYIO TEMIEPATYPY Js €ro POTOCHHTETHYECKOH PaboTHI,
HO TaKike W Ty [CHCTBUTENBHYIO TeMIEpaTypy, KOTOPYIO NPUHMMAIOT
€ro JIMCTBS B NPHPOJNHBIX MECTOOGMTAaHHUAX. JO HACTOSAIIEr0 BpPEMEHH
MBIl HE HMeeM INOJOOHOTO POoja UCCIEHOBAHMI.

l'opasno Gosee pesko Gpocaercsl B INasa OTPAHHYHBAIOLIEE BIIHA-
HHE HWBKMX TEMIIEPATYD, KOTOpHIE PacTeHHe BCTpevaeT B ropax, B yMe-
PEHHBIX ¥ HOJMAPHBIX 1wuporax. (orocuHTeTHYecKas paGoTa 3hech
COCPENOTOYHBAETCA JIHIUL B Tenjble JHM JIeTHero cesoHa. BechbMa
XapaKTePHO, BO BCSIKOM Ciyd4ae, TO OOCTOATENRCTBO, 4YTO Yy paCTeHHil
XOJIOJXHOTO KIuMata (OTOCHHTE3 MOMKET MPOMCXONUTH TPU TEMIEPATY-
Pax 3HauMTe/bHO Huwe Hyss. Tax, no ganHew 'eHpu iy, y anpnwii-
CKMX BBRICOKOTOPHHX pacTeHuit QOTOCHHTE3 COBEpLIAETCH €lle NpH
~— 15°C, necmotpst Ha 06pasosaHue Apna B TKand., Camo co6op pasy-
MEETCs, 4TO MPH 3aTBEPAEHUH KJAETOYHOrO COKA M MPOTOIMIA3MB (HOTO-
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CHHTeTHUeCKast paboTa MOXeT COBEpINAThCH JHIIL ¢ MHHMMAJBHOH CKO-
pOCTBIO M, 10 CYUIECTBY, HE HMeeT IPAKTHyecKoro sHayenus. He negos-
MOMXHO, O[HAKO, 4YTO y pacTeHHH XOJOJIHHX KAHMAaTOB, HAPANIENLHO
¢ TIEPEABMKKOH MHHMMyMa B CTODOHY HHSKHX TeMNeparyp, 9Heprus
¢doTocunTesa OpicTpee BO3PACTAET MPH TEMIEPATYPaX BhIILE HYJIsT, YeM
y pacTeHuit Oojee TelbiX C€TpaH. B TOMB3Yy 3TOro GPENNONONKEHHs
FOBOPHT, MEXIY TNPOuNM, TOT (DaKT, YTO M TeMIepaTypHbifi ONTHMYM
y pacreHHHi, TIPUCHOCOGNCHHBIX K XOMOJHOMY K/IHMATY, JIEXHT HIKE, U
HHOLJA 3HAYATENLHO HUMKE, 4eM YV DacTeHH# Terblx kauMaTon. Tax,
HampuMep, 1o ZaHHbM [ e H P 11 1, ONTHMA/IbHAS TEMIepaTypa 1 GOTOCHH-
Te3a y BBICOKOTODHBIX aibMMHCKMX pacTeHuit  nexur mexay 8 u 15°C.
Y Bomopocie#f, PacTyIUX B TAIOUIEM CHETY M JibA€ IJIeTYEPOB, ONTHMYM
‘HOPMa/JBHOrO0 passurus crnyckaercs mo 4°C.

Huskuii TemriepaTypHblit ontuMyM uas (GoTocuHTe3a Habmonaercs
TaKxe y MOPCKHX BOZOpOC/eH, NPOM3DPACTAIOIINX B NOJIDHBIX MOPAX H
-oxeaHax. Ilo naHbiM KHumna u apaepa, npy MOBLILEHHBIX TeM-
nepaTypax Heprug JbXaHus 3THX BONOPOCAEH OHICTPO BO3PACTAET, H
NOIVIOLIEHNE KHUCIOPOAA CTAHOBUTCS CHJIbHEE €ro BbIIE/IEHHS, BCIEACTBHE

‘YE€T0 HH3KHE TEeMIIEPaTyphl 4 HHUX BRII'OJIHEE B OTHOLICHUM NUTAHHUSA.

Hyxuo 3amernts, uTo BOOGLIE B3HEPrus [AbIXAHHS BO3PACTaeT
BMeCTe C TeMuepaTypoH ckopee,yem sHeprus (orocuHTesa. Tak, wampu-
Mep, no naHusM Kpeiicaepa,y Rubus friuticosus sreprus AuiXanus w
.(bOTOCHHTES BO3PACTAIOT B ClAELYyIOLEH IPONOPUHK *BMECTE C TeMrepa-
Typo#.

Temneparypa. - Hpixanue. $doToCuHTES.
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Tak xak g (QOTOCHHTe3d CYLIECTBYET ONTHMANbHAg TeMrepa-
Typa, 4 A% ALXAHUS OHA, MOBHAMMOMY, OTCYTCTByeT, TO, BOOGIIE rO-
BOPsi, HHU3KHE TeMnepartypsl Gosee BHIOAHB Jisl HAKOIVIEHHS 4CCHMH-
JISTOB  MMEHHO  BCAEACTBHe ¢1a6Oro pacXoAoBaHMs HMX Ha JBIXaHMe.
OnHaKO, HEHCTBUTEILHOE COOTHONIEHME MEXIY IbIXaHUEM M (DOTOCHH-
‘TE30M MOMET BAPBUPOBAThE Yy Pa3HLIX BUAOB B . PABNUYHON CTENEHH.
M3 uMmelommxcsi OTPHIBOYHBIX ONBITHBIX HAHHBIX BHIHO, YTO [PH TeMmIie-
parype oxoJo 25° pacxoi Ha AbiXaHue cocTasiser 1/z0 mim 50/ mpu-
xona oT (OoTOocuHTESA,

JlaHHble 3T, OXHEKO, NOJYYEHB MDY TIOBBHIIICHHOM CONEpPXaHHH
‘CO; B HCKYCCTBEHHOH Ta30BOH CcMecH; II03TOMYy MBI He MOXMEM HX -
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NEPEHOCUTE B €CTECTBCHHBIC YCJIOBHA, [A€ KOJAUYECTBO COQ CYyeHb

orpanuueno. VICTHHHOE COOTHOUIeHHe MeXIy AbXaHWeM u (POTOCHHTe-
30M B IIPUPOMHHIX YCIOBUSX MOMXKeT ObITb ONDPENENEHO TONLKO Hero-

CPe/ICTBEHHBIMI ONBITAMM, KOTOPBIE 10 HACTOAUIETO BPEMEHH eille He
cuenansl.  Ilpucnocobienue k- ycnemHol ¢oTocuHTETHYeCKOl paBoTe

Npy HU3KUX TEMNEPATypaX MOKET UTTH B ABYX HaNpaBleHHUsX: BO-ep-
BbIX, B HANPABAEHHM YCWIEHHS PaboToCnOoCOGHOCTH NMAACTHAB TIPH HU3-
KHX TEMIEpPATypax; BO-BTOPHIX, B HANPABICHHH OCIA0/ICHHS HBIXAHUS.
Te ke gBa HampaBJeHHsl MOXHO NpPEANON4raTh B IPHCIOCOGREHUU
K BLICOKHM TEMNIepaTypaM y PAcTEeHuii TEIUIBIX KIUMATOB.

B xakoi#f mepe 00a 3TH HanpaBjieHHd OCYINECTBISIOTCA B Aei-
CTBHTENLHOCTH, MBI HE 3H2€M, 74K KaK HEOOXOIUMBIX SKCIIEDHMEHTa/Ib-
HHX N4HHEBIX IO 3TOMY BOIIPOCY MOKa HeT.

Cger.

Kak Mbl Bujenyu Bbll€, HANPHKEHHOCTh M CIEKTPANLHBIH COCTAB:
¢BeT4 B NPHPOAHBLIX YCIOBUAX TONBEPIKEHH BECHMA CHIbHLIM -~ Kojeba-
- HuaM.  CrexTpanbHBIH COCTaB IIOABEPraeTcds OCOOEHHO De3KOMY H3Me-
HEHMIO B BOAe; OBITh MOXET, 110 3TOH NPHUYMHE ¥ TIIyOGOKOBOIHBIX
pacTeHHdf Mbl HaXONMM B INIACTHAAX H00aBOYHLIE IIHTMEHTHI, KOTOpSHIE
M3MeHstOT OKpacky mnacrun. Ilo MmHeHuio DHrenbMaua, sBileHue
3TO MOKHO PACCMATPHMBATL KAK DPE3yAbTAT NPUCHOCOGNEHHs K CIeKTpasib-
HOMY cocTaBy cBetda. [allaykoB, a sarem Bopein I0okasaiu OmwIT-
HbIM TIyTE€M, YTO HEKOTOPHE CHHE3ejieHble BOJOPOCIH INeHCTBUTENLHO:
CHOCOBHEI MBMEHATH CBOIO OKPACKY NPM IJIMTEABHOM OCBEILEHHH MOHO-
XPOMATHYECKHM CBETOM. TakuM. 06pasoM, XPOMATHYECKAs aaarTamusk
B Jyxe DHTreJbMaHa HeCOMHeHHO npoucxoauT. Ho B KakoMm OTHO-
IIeHnH 9TO HM3MEHEeHHe OKPACKH CTOMT K SHEPrud (OTOCHHTEsa, U y4ya-
CIBYIOT JIM J00aBOYHBIE IMIMEHTH! B peaxnmsax pasiaoxenuss CO,, noka
OCTaeTcqd HEeH3BECTHHIM,

Uro xacaercd CyXONYTHHX pacreHuff, TO y HHX COBEPLIEHHO:
OTCYTCTBYET XPOMATHYECKOE TIPHCIOCOGTEHHE B CMLICAE H3MEHeHMs!
OKPACKH TUIACTHJ, HECMOTPS Ha OOJbmIOe pasivdMe B  CHEKTPATILHOM
COCTaBe NPSIMOTO COJHEYHOTo u amuddysHoro csera. Mexay Tem,
B MPUDOJHBIX YCIOBUAX Mbl BCTPEYAeM HEMAJO PACTEHHY, KOTOpHIE
Pa3BHBAIOTCA MOX IOJOIOM Jieca M BoIHYKAEHH HUCHOJb30BATH MCKIKO-
YUTENIbHO WJIM TIOUTH HCKIIOYUTENbHO 1uddy3HbIE cBEeT, OHTh MOXET
HECKOJBKO OOGOTAIeHHBIH 3eNeHBIMYE JyY4MH COJHEYHOrO CBeTa, IpO-
WIeALIMMH Yepe3 JIMCTHS JIEPEBbER.

Hanporup, uensift psiy NPUCTOCOGeHMH MBI BCTPEYaeM MO OTHO-
IIEHUIO K HANPAMEHHOCTH CBETA M HEepHOAUYHOCTH oOcBeienus. [Ipu-
CHOCOG/ICHUS TH BO3HHMKAM, TWIABHBIM 06pasoM, IOK BJHAHMEM COBMeECT-
HOH JMU3HH 3eNeHBIX pacTeHUH Apyr c¢ npyroM u o6pasoBanus CHOuI-
HOro 3sejeHoro mnokposa. HecwmoTps na o6unne cBeTa B TPUPOIHBIX
YCROBHUSX, OH ABASETCS BMECTE C TeM IVIaBHBIM (DAKTOPOM, ONPEAE/ARLIMM
TYCTOTY 3TOr0 NOKPOBA M Yy44CTHE OTIENLHBIX BHIOB B €r0 00PA3GRAHUM,
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Ilaxe B TeX caAy4adxX, KO[Jd PACTUTENbHbIH IOKPOB Cilaraercs Hs:
TPABSHUCTHIX DACTEHUil CXOJHOR OpraHu3alliM, FyCTOTa €ro OYeHb 4acCrto:
ONpENeNseTcss BBIHOCIMBOCTBIO DPACTEHUH M0 OTHOIIEHMIO K GOKOBOMY
aaTeHeHMIo. F.CIH Ke IMOKPOR C/araerTcs, Kak 3TO OGBIKHOBEHHO Halie
BCero u 6biBaeT, M3 pACTEHHH pPasHOU OpraHH3aUuM, TO B HEM opmnu-
pyeTcsl HeCKOJBKO - ITaweH, NpU ueM KOJIMYECTBO CBETA NMpU mepexone:
OT BEPXHHX K HIXKHHM 9TakaM CHJILHO yMmeHbpluaercs. B nammx umpo-
Tax yauie BCEr0 BCTPEYAeTCs TIOKPOB, COCTOSLIMA M2 TpeX IVIaBHBIX
yraxeit: BepXHEro I[0jord, o6pasyeMoro KPOHAMH BBICOKHX IEPEBbEB,.
CpeiHero, KOTOPbIH C/laraeTcst U3 KYCTAPHUKOB TIOI/IECKA, U HIDKHETO,.
CATAIOIIErocs M3 TPAaBSHHCTHIX pacteHuil, - B cyGrponumueckux u Tpo-
MUYeCKHX JeCax HEPeaKo HabMONaeTcs YeTepe STaxa.

ITpu TaKoM CTPOEHHH PACTUTENBHOrO MOKPOBA ECTECTBEHHO BO3-
ynKaeT HeoGXOAMMOCTh B NPUCIOCOG/IEHNH K PAaSHBIM HANPHKEHHOCTIM
nagalouiero ceera. Ha nepsom mecre 31€Ch HYXHO MOCTABUTH IPHCIIOCO-
GAeHHe K MMHHMYMYy OcselneHus. DBoilue Mbl yXe BUICIM, YTO AAs Ha-
yana (OTOCUHTETHUECKOH DABGOTH HEOOGXOIMMO, UTOGH HANPSKEHHOCTH
CBETA NOCTUINIA HEKOTOPOH OTHOCHTENLHO BHICOKOH BeJHYHHBL ol
a6COMOTHON MHHHMAJBLHOM  HArnpPsHXKEHHOCTHIO DAacTeHHe, OIHAKO, He
MOXeT VAOBJETBOPUTHCS, TdK KAK B HAYalbHBIX CTalHgX (POTOCHHTES
MoKeT ObiTh ciabee apixanuss. MuHUMansHON HANPAKEHHOCTHIO CBeTa
I pacTenust GyHeT Ta, NPH KOTOPOH NPUXOAOM OPTaHHYecKoro selue-
crBa OT (OTOCHHTE3a He TOJBKO IOKPOETCS PACXOX Ha ALIXAHHE, HO-
TalOKe M PACXOJ HA HAKOIUIEHME OIPENeNeHHOr0 3anaca OpraHHyecKoi
Macchl, HeoGXOnMUMOH [T NMOCTPOEHMs Teid W HOPMAILHOrO PasBUTHSA.

Iis pacTeHMit, 3aHMMAIOLMX B MOKPOBE HIMNHUE STAWH, BOBHH-
KaeT, TAKHM 00pa3oM, HeOOGXOAMMOCTL NIOHHUBHTH, HACKOJNBKO BOSMOXKHO,.
a6COMOTHYI0 BeAMYMHY 9TOM MUHHMATBHOH  HANPAMEHHOCTH  CBETA.
Ha6moneHye NOKa3alo, uTo AeHCTBUTENLHO CYHIECTBYIOT OuONOrHue-
CKHME THIBI DPAacCTeHMH TeHeMOOMBBIX M CBETOJIOOMBHX, y KOTOPBIX.
OTPeOHOCTs B MUHMMANLHOH HANPSXKEHHOCTH CBeTa pasiudna. [lombiTku
YCTAHOBUTH KIACCHPHKALMIO H BHIPA3WTH XOTs Gbl OTHOCHTE/LHO noTped-
HOCTH B HANIPFIKEHHOCTH CBETa Yy PAasHbIX BHAOB MBI HaXOIMM B JI€CO-
BOLCTBEHHOH JUTEPAType.

Topasio GmmKe K pelleHuio 3TOro Bompoca nogowen Busuep,.
KOTOPBI MPH HOMOLIM CHEUMAILHOTO (HOTOMETPA NONBITAICA MSMEPUTDH
Ty MMHHMAJBHYK HANPSKEHHOCTb CBETd, MPH KOTOPOH HAHHHIH BHIL
MOXET CYUIECTBOBATH B €CTECTBEHHHIX ycaoBusix. [lpuBenem s nawio-
CrpauuH  HeKoTOphie Uu(bpH, TOJydeHHne Busmepom. B mnepsod
rpade MUHHMQJIbHAS HATIPSOKEHHOCTH BhIPAWEHA IpOOGKIO M0 OTHOMIEHHIO:
K MONHOMY [HEBHOMY CBETy B INaHHOM MecTe.

Bo Bropo#t rpade maHo B aGCOMOTHBIX ejMHMIAX byHseHa To-
MAKCHMAJLHOE OCBELIEHUE, KOTOPOE TNOJydYaeTcs B CaMbiX SaTCHEHHBIX
yacTAX KPOHBI JepeBa B caMble CBET/blE 4Hachl JHS. DTa BeIMYHHA.
XapaKTepU3yeT, CIeJOBATEIbHO, HanGONbIYI0 HHTEHCUBHOCTL CBETA, NMPH
KOTOPOH CaMple 3aTEHEHHBIE JIHCTbsi JAHHOTO BHAA €lIE MOIYT yCICUIHO:
paborate. Epunnia ByHsena B npuBOIUMOH tabnuue paBHA Haupa-
JKCHHOCTH TIOJHOTO JHEBHOro cBeta rpy GesobnaunoM Hebe HA UIWPOTE
Beunt B NEpBBIX HHCAAX Masg B ITOJJEHB.
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CBe70BOH MUHUMYM.

OrHocuteds- °  AOGconoTHas Mma-
flas BEJHYWHA  KCUMaJbHAsi Hanps-
MUHAMYMA. WEHHOCTh CBeTa.
Oxpecrroctu Bennl.
Buxus sempervirens . 1/108 0,012
Fagus silvatica ... .. 1/60 0,021
Aesculus Hippocastanum . . 1/57 0,023
Acer Negundo . . . . . . . . 1/28 0,046
Populus alba . . . . . . . . 1/15 0,086
Betula verrucosee . . . .. . 1/9 0,144
Larixe decidue . . . . « . . . 1/5 0,250
Ha octpose SBa.
Pithecolobium Saman . . . . 1/42 0,354
Cedrela serrulata . . . . . . 1/33 0,451
Albizzia moluccana . . . . . 1/3 0,530

Tosnko uTo NpUBEAEHHblE LUDPH KAK HEb3w Jydlle XapakTepH-
BYWOT TO FPOMajgHoOe paznuuue B TPeGOBAHMAX K MUHMUMANLHOH Hamps-
JKEHHOCTH CBETA, KOTOPOEe OOHAPYXKHBAETCS Y DasSHHX BHIOB.

Y10 Kdcaercs MaKCHMATHHON HANPSOKEHHOCTH CBeTa, TO ¥y BCEX
NEPEUUCACHHBIX B Tabiuue JPEBecHHX IOpOn OHA paBHA 1, Tak Kax
B KPOHE Hapsay ¢ CHJIbHO 3aTEHEHHBIMM JMCTBAMH Da3BUBAIOTCS TaKKe
JACTBST, TOJYYaroMMe NOAHBI AHeBHO# cBer. Lludper Tabauusl Xapak-
TEPUBYIOT TOALKO MHHUMAJLHBIY IYHKT CBeTOBOH aMumuTymel. Onpe-
JeJeHUe ONTHMYMAa ¥ MAKCHMYM4 BO3MOXHO JHIUb JUId  TPaBIHUCTBIX
‘PACTEHHUH, TIOABEPrafOIUKXCs B TNPHPOAHBIX YCIOBUAX INOJHOMY 3aTeHe-
HHIO JIPEBECHHLIMM pacTeHusiMM. K COManeHH:o, B 3TOM HapaBJIeHUH
BuaHepoM chnesaHo CPABHUTENLHO Mo M3MepeHui.

[lpusenem pauubie 3THX U3MepeHHH B a0COMIOTHHLIX €AMHHUAX..

HanpamenHocTs cpeta.

; - CreroBas

Min. Max.  Opt. ammanTy 1A,
Prenanthes purpurea . 0,03 0,10 0,05 0,07
Asplenium wnidus . . . 0,03 0,25 0,12 0,22
Pertusario. amara . . . 0,02 0,33 0,09 . 0,31
Parmelia saxatilis . . . 0,02 0,50 0,12 0,48
Endocarpum miniatum . 0,04 1,00 0,33 0,96
Sedum arce . . . . . . 0,04 1,00 1,00 0,96

M3 mpusenenHbix mudp COBEPLICHHO SICHO BHICTYNAQT IPOMAAHOE
‘pa3nMuMe CBETOBBIX AMIVIMTYL y PAasHBIX BHIOB pAcTeHuil; pasimuue
370 O6YCHOBIUBAETCH He TOMbKO CABHIOM MUHMMyMa B CTODOHY ciaGoi
iHANPSMEHHOCTH CBETA, HO TAKWe H .CABHIOM MaKCHMyMa B Ty Xe CT0-

1 5“7

pouy. CyluecTByer Lenn#l psi pacTeHH#, Hjs KOTOPHIX HAlPSKEHHOCTE.
HOJHOrO IHEBHOTO CBeTA JIEXHT JAIEKO 32 NPENeNaMy TOH MaKCHMa/ibHOH
HANPSIKEHHOCTH, KOTOPYI0O OHH MOTYT BBIHOCHTb., ITY IPYNIY pacTeHuit
MBI C TIONHBIM OCHOBAHMEM MOXEM Ha3BaTh TEHENWOUBBIMH, TaK
KaK WX HOPMANBHOE pa3BuTHE B HPUPONHBIX YCIOBHSX COBEPLIAETCH
TOJIBKO TPH H3BECTHOH CTENEHH SATEHeHwus.

[Tonuyi0 NPOTUBONOJIOWHOCTb ITHM PACTEHHSM COCTaBASIOT Te
BU[IbY, ¥ KOTOPHIX CYXCHHME CBETOBOH aMIUIMTYIbI TOKyudercst BCASHCTBHE
CABHra MHHUMYMA B CTODOHY BBICOKOH HanpsiKeHHOCTH ¢seTa. TunuuHbM.
06pa3iom NOAOCHLIX pacrenuit Mowetr caywute Albizzia moluccana, y
KOTOpOH CBETOBOH MUHHMYM DpaBed 1/2 MOJHOTO [HEBHOI'O CBeTd.
Pacrenns 3t0# rpynnel Mbi MOMEM HAa3BaTb CBETOJI0OHBEIM U.

Ocofoe MecTo 3aHUMAIOT PACTeHUs] ¢ IUMPOKOH CBETOBOM AMIUIM-
TynO#, KOTOpHe, Kak Hanpumep Oyk (Fagus silvatica), MMeOT HuzKuil
CBETOBOH MHMHHMYM M BbicOKME maxcumyM. IloxoBubie pacrenus moryr
OHITH H43BAHHl TEHE BB HOCJHHMEB B MH, BCICACTBHE CBOER CITOCOGHOCTH
BLIHOCUTH CWIIBHOE 3aTeHeHue.

B cBgsy ¢ oTMeueHHmM BuIIE (BAKTOM, YTO CBET W TEMIepaTypa,
B (DOTOCHHTE3Ee MOTYT B H3BECTHHIX IpelenaX 3aMenlars ApYyr Apyra,
CTOMT MBMEHEHUE NOTPeGHOCTH B CBETE Y OJHOIO M TOFO € BHua B
38BUCHMOCTH 'OT Temneparypsl. 110 nanusiM Buszwepa norpebHOCTH
B CBETE YBEJIMUYHBACTCH MDY MEPEABMMEHHH OT TPONHKOB K [OJIGCAM.
Tax, nanpumep, v Acer platanoides cBeToBOfi MHHAMYM yBeNHUUBAETCH
CICHYIOIMM O0pA30M TPH lepexoge OT Bewbl K CEBEPHBIM  MecTo-
o6urtanusv B Hopperuu:

BeHa . . . .« . o« e oo ... . 155
Camep . . . . . . . . . . .o oL 13T
Oponrtredm . . . . . . . . . . . .. ... . 128
Tpomce . . . . . . . . .. ... . ... .1/5

Ananorudnoe sipienne BusHep orMerua M Aad TOP: € TIOBbI-
[EHWEM Hal YPOBHEM MOpPY W IOHMKEHUEM TEMIEPATYDH CBETOT0GKHE
pacTeHuil YBENUYUBAETCH, W 3TO BHIPANKAETCH [OBbILEHUEM CBETOBOIO
MHHUMYMA.

BecbMa BOBMOXKHO, uTO M JApYyrde YCIOBUSI CPEIB OKasbBaloT
BIMSIHME HA CBETOBBIE aMILIATYIBI pacTeHuil. EcTh, Hanpumep, yKasauus
HA TO, YTO NPH IOBLILEHHOU BIDKHOCTH BO3IAYXa TEHEBbLIE DACTEHMSH
(Polypodium vulgare) 3anumaior OTKpHITHE MecTa ¥, HA060POT, B CyXOi
atmocdepe cperomotusktie pactenus (Calluna vulgaris) usbupaioT
GoJee 3aTEHCHHKE MecTa HOI IOJOTOM Jecd.

Tak Kak CBeTOBGH MUHHMYM oOnpemensercs TOH MUHHMAAbHOMH

‘sHeprueft orocuHTE3a, NPH KOTOPOH 3e/€HOE pACTeHWe elle MOXKeT

HOPMANBLHO DASBUBATLCS, TO IIPHCIOCOOJNEHHE TEHEBBIHOCAUBBLIX M TeHe-
MOGHBRIX pacTeHHE HO/MKHG ObiTh HanpasieHO B CTOPOHY YCHIEHHS
NPUX0JA ACCHMUIATOR NMpH ¢1a00f HAUpSKEHHOCTH CBeTa, IJTO YBeH-
UYeHHE TPUXOAA  MOXKET OblTh JOCTHIHYTO, BO-IIEPBEIX, COKpaulenuem
pacxozaa Ha zsixaunue. Taxoe coxpaulenye, NOBHAMMOMY, NEHCTBHTENLHO
¥MEeT MecTO; TaK, Hanpumep, 0O naudpiy Maifepa, JAHCTBA TEHEBHX
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jpactenuit. nennat ciabee, yeM JAMCTbS CBETOBHIX NDH OJXHOH u. To# e
Temreparype. K coxaleHHIO, 3KCIepHMeHT4IbHBIX JAHHHIX B 3TOM Halpa-
BIEHUH CAMIIKOM MAto, 4TOGH MOWHO OBWIO COCTaBUTH cebe Gollee
OTUETAHBOE NPEACTABJENHE O AbIXaTeNLHOM DEXHMEe B CBS3M CO CBETO-
BOH aMMIMTYROH OTHENLHLIX BHAOB.

Bo BcakoM cayuae, yMeHbIEHHE 3IHEPIHA HbIXAHUS HE MOXET AATh
BHAYMTESBHON TPUOABKH, ecnu sHeprua (POTOCHHTE3a OCTAHETCs Caboit;
CYUIECTBEHHOE H3MEHEHHE MOXeT HAcTyNHTh JIMUIL B TOM Caydae, Korjia
Hapany ¢ ocnaGleHueM bIXaHHs OyjieT.ycuieH (OTOCHHTE3 HPH C1aboMm
.OCBEILEHUH, ,

CrhenadHbie HAMHM ONBITH nefcTBUTENpHO NOKA38/IH, 4YTO TEHEBhIE
pacrenysi CrOCOGHB HAYMHATL (POTOCHHTETHYECKYI DAGOTY NpH ropasno
Gosiee ciaGoli HAUDSIKEHHOCTH CBera, yeM pacrenus ceeroseie. Crioco6-
HOCTH 3Ta OCHOBaHa Ha 6oJee BLICOKOH KOHUEHTPAIMU XJopodunna
B IIACTUIAX TEHEBBLIX PACTEHMH, BCJEACTBHE YEro MOIVIOTHTENbHAN CHO-
«COOHOCTh UX 3HAYUTENHHO YBEIUIHBACTCH.

HerocpencTBeHHO M3MEPUTh KOMIEHTPALMIO THIMEHTa B ILIACTy-
18X W BRIPA3UTh €€ B 4UCIAX [OKZ Her o3mowHoctd. Ho wexaropoe
JIPEACTABIEHME O HEH MOXKHO NOAYYUTH, €CAH CPABHHTE KOJHYECTBO
xjaopoduana y pasHbiX BUAOB HA eJUHMIYy CBEXEro Beca JuCTher. Ilpu-
BeleM AJ1 UAMIOCTPAUMU HEKOTOpble JAHHBIE M3 MPOM3BEIEHHBIX HAMH
HKOJUYECTBEHHBIX AHAIM30B.

Konuuecrso
XAopoduana
Ha 1 xuno
CBEX. TUCThEB,
B rpamMmax.
XBoOiiubie TEHEeBble pacTeHHs:
Taxus baccatw . e e e 2
Picea Engelmanni . . . . . . . - . . .. . 1,92
Abies sibiviea . . . . . . . . . . . . ... 075
CeeToBbIC pacTedus:
Lariz ewropaea . . . . . .. . . . ... .L15
Pinus stlvestris . . . . . . . - . . . . . 1L13
Araucaria Cunninghani . . . - - - . . 0,97
JIHCTReHHBIE TeHesble pacTeHUd:
Theobrona Cacwo . . . . . . . - « « . . .790
Tilie parvifolia . . . . . . . . . . . . . 440
Aspidistra elatior . . . . .. <. . . .400
. CeeroBbie pacrtennd:
Seduwm Maximowiczit . . . . . . . . . . .106
Cocos nucifera . . . . . . . . .. . . .L14
Elymus arenarius . . . . . . . . - - - . 195

Yie M3 ITHX HEMHOTHX NDHMEPOB COBEPIIECHHO SICHO BMAHOC, YTO
fipu CXOJHOM @aHATOMHUYECKOM CTPOEHUM JHMCTHEB KOMHYECTBO XI10pPO-
(uana y TeHeBBIX DacTeHMH Gosbiie, a MHOIAA Y 3HAYMTENLHO OOJblie,
IeM Yy pacrenuit CBeTOBRIX. Mbl Brpase 2TO  YBE/IMYEHUE TNPUNUCATH
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YBCJAHUCHHIO KOHLEHTPAUMH NMUTMEHTa B CaMuX IVaCThHIax. Uro Takoe
yBeJIUUCHHE NEHCTBUTENLHO MOMET NPOMCXOMMTD, 06 3TOM CBUIETEb-
CTBYIOT HAHHHE, OTHOCHIMECS K CBETOBHIM M TEHEBHIM JIMCTHAM OIMHOTO
u rtoro e sana. Eme UItaap o0paTun BHMMaHME HA TO, 4YTO CBe-
TOBLIE W 3ATEHEHHbIE JUCTHY OJHOIO M TOTO XKe JaepeBa CWIpHO OTIH-
q4l0TCA MO CBOEH AHATOMUYECKOH CTPYKTYype. Y 3aTeHEHHbIX JIHCTBEB
HEPE/KO COBEDIIEHHO He DPAa3BHBAETCA CTONGUATAd TKaHL. BrocneldCTBHHA
3TOT BOMPOC GbUI NOAPOGHO PA3pabOTaH AHATOMHYECKH, IIPU 4YeM 661110
yCTaHOBIEHO, YTO BMECTe C 3aTeHEeHHEM YMeHblIaeTcsi Kak obuias TOJ1-
{IMHA JMCTA, TAK M TOJIMMA S€JEHOrO COs TiapeHxuMul (puc. 20 4 21).
Yro6el  AaTh - NpeicTaBleHHE
e,  —— . o6 3TOM U3MECHEHHH, (PHUBEIAEM
HECKONbKO NPUMEDOB U3 cAedaHHbiX
‘HaMM M3MepeHn# JMCThEB, B3ITHIX
B INPHPOAHHIX YCROBMAX pa3BHTHSA
pacrenuii. Ecnu npuusts 3a 100 ron-
UHY JMCTA M TOJMIMHY 3eJCHOr0

Puc. 20. Cserosolt sucr Acer plata- Puc. 21. Temepoli aucT Acer
noides. . platanoides.

CJI0Sl TIaDEHXUMbI ¥ CBETOBBIX JIMCTBEB, TO JJIS TEHEBBLIX Mbl NOMYUMM

CACIYIONINE BENUYMAHDI
Beep aner. Seneunili cioH.

Tilic parvifolia . . . . . . . .53 4
Corylus Avellana . . . . . . .40 44
Prunus Padus . . . . . . . ._45) 35

Mul BuguM, TakuM 0OpasOM, UTO y TEHEBHIX JHCTHEB yTOHUYEHHE
3C0eN0ro  CI08 HapeHXUMb! INPOHUCXOAUT B Gojee CUARHOU CTernend, YeM
yroHuenue Bcel IuiactuHkud. Bwecre ¢ TeM KOJMUeCTBO Xnopoqmmla
Ua eJIMHMIYY Beca y TeHeBLIX JIMCTHEB HEPENKO BO3PacTaeTr B 3HAUUTC/b-
HOM CTeIeHH, KK 5TO BHAHO H3 CAENYIOIHX ITPUMEDOB:

KomuyectBo xaopoduiana
Ha 1 KHJIO CREX. JUCTHEB,

B Ipammax.
’ CreToBbIE. Teuepnie.
Hedera Helix e . 275 3,66
Ailanthus glandulosa . . . 333 4,60
Acer platanoides . . . . . . 2,66 2,91

Fagus silvatica (no mapHbiM
Bunbmirerrepa) . . . . 273 3,74
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Ecau mbl OyneM paccMarpuBaTh 3e/eHbll CIOH HapeHXuMb KAk
HEYTO LeAbHOE, TO BhHIIUENPUBEJEHHBIE IHUMPH MOTYT CAYHKHUTh HEOCIO-
PUMBIM HOKA23aTE/NHCTBOM, YTO MAPaIEIbHG C YTOHUCHHEM 3TOrO C/O0s
B TEHEBBIX JHUCTBIX IPOUCXONUT 3HAYUTENLHOE YBEJHUYEHHE KOHLEHTpa-
UMy B HEM NMIMEHTa. '

Taxum o6pasoM, mpucnocobnss JUCTbS K DA3/IMYHBIM - CTEMeHsM
HanpsXEHHOCTH NAJalollero CBera, PacTeHHE BAPBUPYET KaK TOJLIUHY
3@JIEHOTO CJ10f, TaK M KOHLEHTpAlMIO B HeM nurMenta. Yewm spue
CRET, TeM TOJUIE MOXKeT OBbITh ACCUMWISIIACHHAS NAPEHXHMA, WU TeM
MeHbine XM0poduiia B IVACTHAAX, TdK K4K JIy9d MOTYT IPOHHKHYThH
ray6we B TKaHb Jjucta. Hanporus, uem cnabee namaouit ceer, Tem
BLI'OJHEE CKOHIIEHTPUPOBATL €r0 B TOHKOM IOIGOILANOLIEM . cioe U
YCWIUTH TIOIVIOUIEHHE B KAXIOH MIaCTHAE.

OrTclona fCHO, 4TO TPU BCeX NPOUYHX PABHBIX YCIOBHAX, CBETOBOH
MUHEMYM OYyJeT HMXe y TeX pacTeHu#l, KOTOpee B GO/bIued creneHd
MOTYT YCHIMTh KOJMYECTBO NMIrMeHTa B facTuaax. Jawsele wnHammx
onITOB OblM 3areM noxreepxacHbl [enpuuu (1921) mpu mceaeno-
BAHWYM CBETOBBIX W TEHEBLIX pacTeHudl B ropax. Hauamemas Hanpskeu-
HOCTH CBETA I/ TEHEBHIX pacreHuit npu (OTOCHHTE3E 0Ka3anach OUEHb
HU3KOH I10 CPaBHEHMIO CO CBETOBHIMH, IIpM NOAHATHM B TODHI KOJH-
4ECTBO XNOPOMUANA B JIMCTBAX YMEHBIUAETCSA, H DACTEHUSt BMECTE C TEM
CTAHOBATCH CBETOMIOGHBLIMU.

Mo nawnsim Jlyuageropaa (1921) dorocunres ypasnosems-
BAET AbLIXAHHE Y TEHEBBIX PACTeHuil yKe UPH HANPIKEHHOCTM B 1/100 —
1/120 IIOJHOTO IHEBHOTO CRET4, TOTJAA KAK ¥ CBETOBBIX IUIS 3TOro Heob-
XOAMMA HAMpPSKEHHOCTb, paBHast !/i0 — 1/so NOMHOTO NHEBHOIO CBETA.

JlanbHeAmuMy  MCCNeNOBAHUSIMA MBI YCTAHOBHWJIM, YTO M CBETOBOH
ONTUMYM A% (POTOCHHTE3a y TEHEBHX DACTEHMH JKHT HMMKE, ueM y
CBETOBBIX; 2TH JIaHHbIE TaKke Obu NOATBep:enbl onmtamu [enpuim.

Hakonew, BripamyeaHueM pacTeHHRt HPH  DASIMYHBIX  CTENEHSX
34TEHEHHS M TNOCAEIYIOUMM H3MEPEeHHEM KOJMYECTBA XJIOPOdH/LIA HaM
yIan0ch IOKA3aTh, 4TO JAs HAKOIUIEHMs XJIOpO(MIA 8 JHCTe Cylle-
CTBYyeT CBETOBOH ONTHUMYM M BeJMYUHA €r0 TEM. MEHLLIE M0 CPABHEHHIO
¢ IOAHBIM [HEBHLIM CBETOM, UeM TEHEBLIHOC/AMBEE PACTeHHE H ueM SoJbllie
OHO MOMET HaKOIUIATh NMIFMEHTa B CBOUX JHCTHAX.

Bumecte ¢ TeM INyTeM CrHeLHaIbHLIX OMBITOB Mbl JOKA3amH, 4TO,
HecMOTpd Ha Oosbllve BapHALMM B KOJHYeCTBEe XJ0poduina y 0mHOro
¥ TOrO e BHAA DacTeHusl, JJs KauJIOr0o BHAA CYLIECTBYeT IpeineihbHoe
MAKCUMallbHOE KOJHYECTBO, KOTODOE ONpeneNsercsd Hac/aeACTBEeHHbIMI
CBOACTBAMH 4 KOTOpOE He MOXeT . ObiTh YBEIHYEHO HM TPH KaKUX
YCAOBHAX.

Orcroza NMOHSTHO, 4TO CBeTOMOOHBRIE PAacTeHUs He MOLYT PacTy
npu TOM cAa00M OCBEIUEHUH, NP¥ KOTOPOM XOPOIIG PasBUBAIOTCH pacte-
BUsi TEHEMIOOMBBIE ¥ TEHEBBIHOCAHBLIE, HUMEHHO NOTOMY, YTO OHU B CHAY
CBOUX HAC/EACTBEHHBIX CBOHCTB He MOTYT YCH/IMTh TIOIIOIMAIOUIEH Cro-
COOHOCTH CBOMX JIHCTHEB IIyTEM COOTBETCTRYIOUIErO HAKOTUIEHHS TTUTMEHTA.

C mpyro#t CTopOHbI, HAGMOREHUE TIOKABHIBAET, UTO U TEHEMOOUBHIE
pacteHusl ¢ Y3KOH CBETOROH aMINIUTY/AOH HE BHIHOCAT TOJHOTO HHEBHOIG:
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cuerag npuuHHa 3TOro ABJIEHHS, OJHAKO,. OO0 CHX MOp OCTaeTCd HeNo-

CCTATOUHO BLISCHEHHOMH. BOSMO}KHO, YTO .CAMIUKOM CHJIBHBIH CBET BBI3EI-

BaCT Yy 3THX pacTeHuil peskoe mnaneHwe QOTOCHHTE34; HO BOSMOXHO
TAIOKE, 4TO 3J€Ch UIPAlOT POAb M APYyTHe (DOTOXUMUUECKUE PEaKInH,
KOTOpHIE CONPOBOXIAIT Pa3BUTHE HAJA3EMHBIX YacTei.

Becpma umHTepecHo, 9T0, 10 IHaHHHIM Bushepa, NJIOTHOCTH
PACTUTENHHOTO MOKPUBA YMEHBINACTC 110 HANPABJEHHIO OT 3KBATODA
K monwocaM. IlpousBemenHble HaMM M3MEPeHHMs KOJNuWYecTBA XJA0podmina
B KUBBIX JIMCTBAX PacTeHU# PasHBIX DIMPOT HOKA3RIBAIOT, YTO YIIOTHE-
HHe DACTUTENLHOTO MOKPOBA B TEIVILIX CTPAHAX JIOCTUIAETCsl Npeodsa-
JaHHEM TEHEBBIX pAacTeHUH C BLICOKHM COJEPKAHMEM [MIMEHTA B
JHUCTBIX. :

Usmepenne 6bi10 cpenaHo s pacteHu#t 6° roxH. mApoTe, 45°
u 60° ceBepHON; npu uyeM M1 KAWIOH LIHMPOTH GHVIO B3STO IIC
200 BMIOB C CaMBX pPa3dHo00pasHbIX OGHTAHMI B CMBbIC/HE OCBEUIEHMS..

Ecan Boipasuts B /o 4MCIO BHAOB pACTEHHH, comep»awux OJH-
HAaKOBOE KOJWHYECTBO XJOPOMHIIA HAa DAHHLIX IMUPOTAX, TO NOIyYalOTCH
cnexyolne uudpsl.

Konngecrso
xaopoduina Yueno BUAOB pacrenuil B 0o
Ba 1 Kuio
CBEX. JHUCTHEB. 60° c. 1w, 45° c. L, 6 0. 1L
Or 0,8 o 2,0 rpamm. 16,8 27,2 38,5
. 21, 30 77,5 50,5 27,5
. 31, 40 5,7 16,5 16,0
. 41 , 50 0 5,8 13,0
. 91, 60 0 0 4,0
. 61 , 70 0 0 1,0

Mz stux nudp M BHAMM, 4TO Ha wHporte 60° ocHoBHYIO TpyNny
pacTenuit COCTABAAIOT BUIH CO CPEIHUM COAEPXKaHHeM - xjopoduuia;
K Hel npuMbikaerT HeGoJjpuias rpyNIia CBETOMOGHBEIX PACTEHHH ¢ MasibIM
3armacoM TIMTMEeHTa W euie Gojlee MalOYMCIEHHAsS TPYHNA PAcTeHmil TeHe-
shiHocuBeX. . Ha mwmpore 45° naGnionaercss yseaudenue TPYIIBL CBe-
TONOOUBLIX PacTenuit n euie §oJee 3HAYUTEJNLHOE yBEAMYEHHE PACTEHM
TEHEBBIX € OONBIUMM 3anacoM Xn1opoduiia; BMECTe ¢ TeM, I'OCMOACTRBO
HOTIPEKHEMY OCTAeTCH 33 PACTEHMAMH CO CPEIXHUM COJEPKAHHEM XJO-
podmia. i

Hakoreu, Ha mmpore 6° rocmomeTByOmEH . OKa3HIBACTCS TPyINa
CBCTOMOOUBHX PACTEHHH; K 9TOH TpYIIle, OXHAKO, NPUMBIKAIOT PACTEHUS
TCHCBLIHOCAUBRE W TeHeNOOMBLIE, YHCIC- KOTOPHIX HA 3TOH LIUDPOTE
0COOCHHO CWIBHO' BO3pacTaerT. .

SIBIeHME 3TO CTaHeT MOHSATHBIM, €CM  Mbl BCIIOMHUM, 4TO CBET M
Temiieparypa B pOTOCHHTE3€ MOTYT JAO U3BECTHOH CTENEeHH 3aMelldTth
apyr npyra. bnaropaps noBbIIEHHON Temmepatype, B TPOOMKAX CO3-
natoress GAroNpUATHLIE YCAOBHA, JJS  WCMONL3CBaHuA cl1aboro cBeTa;
0TC10/4a OOH/INE TEHEBLIX PACTEHUil M YIMIOTHEHHE DACTHTENLHOIO NOKPOBA,
Bmecre ¢ TeM BEpPXHMH STaM CTPOMTCS M3 DACTEHHH CBETOMOGHBHIX,
KOTOPLIM TIPH OOGMINM CBETa M TeIla HET HYXIH HAKOIATL GOJBILOTO

Hpouecen: enyresa. 11
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KOMMYecTBa nurMenTa.  Ha ceBepe, HANMPOTHB, HH3Kas Temneparypa He

J4€T ‘BO3MOXHOCTH HCIOJbB30BATHL OYEHDb Crabuli CBET, ¥ NOTOMY TEHE-:

Bole PACTeHUs] IPEACTasieHbl MHHHUMAIBHBIM 4HCIOM BHIOB, Kpowme Toro,
BepXHull 3TaX¢ TMOKPOBa 3/€ChH HaUIe CTPOMTCH M3 PacTeHHil co cpeaHel
mOTPEBHOCTEI0 K CBETY, BCAGACTBHE Yero U IPYIna THAHYHBIX CBETO-
JiI0GUBEIX pacTeHHH 37ech HE OYeHb MHOTOYMCIEHHA.

Hapany ¢ BapuanusiMm B KOHLEHTPAuuH X1opoduina, KOTODSIE,
Oy#yul  HACNe[CTBEHHHIMH, ONDPENENsOT CBETOBYIO AMILUMTYAY A%
(POTOCHHTE3a ¥ DA3HLIX BMIOB, Mbl HAXONUM TAKKe DSI JIPYTHX dYepr
NPUCHIOCOGUTENBHOrO XapaKkTepa, TaK WIH HHaue CBsI3aHHBIX ¢ (OTO-
cuHTETHUECKON (yHKIMeH.

3necs Ha NepBOM MECTe HYXHO HOCTaBUTH AHDDEPEeHUMPOBKY
3e/IeHOH MapeHXMMb JucTd Ha CTONGUATYI0 M Ty®uatyio TkaHb; Gynyum
HAC/IEICTBEHHOH, OHA OCOOESHHO PACPOCTPAHEHA B JIUCTBAX JBYIOTSHBIX
pacreruit, npu uem y TeHeMOOURBIX DAacTeHH#l OOLIKHOBEHHO OHA OTCYT-
cryer. HaOmoxenus: ¥ ONBITH T0KA3aAH, 4YTO pasBUTHe CTONGYATOH
NAPEHXHMEl HAXONWTCS B NIPAMON 3aBHCHMOCTH OT CMAN CBETA, TIPH 4eM
CBETOBAA HHAYKIMS OCYIIECTBISETCS BO BPEMH 3aJ0XKEHus JHCTOBOM
sioukn (manp. y Oyka no naueeiM Hoparaysemna).

OrcyTerBue  cHEUUATbHBIX CHCTEMATHYECKHMX HCC/AeNOBAHMH HAL
(POTOCHMHTE30M CBETOBHIX M TEHEBBIX JIACTHEB He [1aeT BO3MOKHOCTH
'TOYHO BLIICHHTH HCTHHHOE 3HA4YeHue CroabuaTodi TKauu. Ham 6osee
BEDOSTHBIM NPEACTABIAETCH NPEIITONONKEHHEe, YTO 3TA TKAHb PACCUATAHE
Ha SIPKOe OCBELIEHME, MPH 4YeM BPenHOe HeicTBHE M3OBITOYUHOrO CBETA
yCTPAHAeTcsl OPUEHTHPOBKOH IIaCTHI BAOJL IIHHHBIX CTEHOK CTOJAGUA-
TEIX KiaeTox. [yOuaras TKaHb, HANMPOTHB, HOBHIMMOMY, paccuuTaHa Ha
Gonee cnadett augdysHs cBeT.

B cBasu ¢ GOTOCHHTE30M M B HMHTEDECAX HAWAYUUIETO HCIOJB30-
BaHUA CBETA CTOUT TakXke MOP3HBEHTPANbHOCTH FOPH3OHTANBHLIX M
GOKOBLIX NoBeros, HaG/oldaeMasi y OueHb GONBUIOrO YuCid pacTeHuil.
Jlop3uBeHTPANLHOCTL, OVAYUH HACIGACTBEHHOH, HHAyHHDYercd B 60/b-

‘HIEﬁ WIH MeHbUIEH CTENEHM YCNOBHSIMM OCBEIEHHsS BO BpeMs pa3BuTH

MOUKH WM nobera. IIMOCKHi NODSHBEHTPAMbHBIN MOGEr kaK Obl mpo-
JIOIDKAET TO HANpaBAeHHe B OPraHM3AINM, KOTOPOE OCYIIECTBIEHO
B MJIOCKOM JHCTE. '

HEPGILKO IOP3UBEHTPANBHOCTD BbIDaKaeTCHd TOJNBKO CMEUIEHHEM
JMCTHEB, KOTOPHIE NPUHUMAIOT ABYPSAHOE DPAcHOAOMHEHHE.

B ca3m ¢ DOP3UBEHTPANbHOCTBIO CTOMT aHu30GhHIWS, KOTOopasd
BHIPAWAETCY B HEPABHOMEPHOM PasBUTUM JUCThER, ' UMGHHO B HEO[MHA-
KOBOW uX BeJW4HHe, BCIEICTBME UEro YCTpaHAercss 3aTeHEHHE OXHHX
JIMCTHEB ADYTMMH Ha ONHOM H TOM e robere,

IDKOHOMHOE MCIOJAb30BAHUE CBETa HOCTUIAETCA Takie cneunanb- )

HBIM DACHOJOMEHWeM JMCTOBHX IUIACTMHOK B NPOCTPAHCTBE, KOTOPOE
HOCHT Ha3BaHue MO3aKKH JHUCTHheB. Mo3auka nucThes MOAydYaeTCH,
TIOMHMO CHENMaIbHOH OPUEHTHPOBKM JINCTORHIX IUIACTHHOK, TaKke 6Ja-
ronaps HEOJMHAKOBOMY DOCTY UYepEHIKOB, HYTO OCOGEHHO HarsiiHO
OOHADYMMBACTCH Y CYNPOTHBHLIX JMCTBEB. KJIEHA.
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U,eJIeCOO6pa3HOCTb MO3aW4HOro pacrnoj0oXKeHud JAUCTOBBIX HNJAACTH-

HOK JIETKO OLEHHTDb, €CH NPUHATL BO BHMMaHHe, 4YTO Jaxe MpAMOH -
‘CONHEYHHIH cBeT Ocaab/siercs MPUOMIU3UTENbHO Ha 3/4 NMPU NPOXOWMAEHHH

‘yepes TOJILLY -OJHOT0 JIHCTa.

Ho naumsiy Tpuddona (1899), sHeprus dorTocHHTEZA B COI-
HEUHOM CBETe, NPOINEMIeM yepes ORHH JHCT, COCTABISET Cleayroliue
JOJIM SHEDruy, MONAYyYaeMON B ITOJHOM COJIHEYHOM CBeTe:

Hna 6yka . . . . . 1/7 Hdas suxorpaga . . . 1/12
, kaeHa . . . . .1/8 . fpymu. . . . . 116
, 606oB. . . . .1/10 . mIoma .. . . 1/20

TakuM 06pasoM, 3aTeHEHHE J[MCTA APYTMM JUCTOM MOXeT Oca-
HUTH €ro paéoTy 4pesBblyaliHo CHIBHO.

Puc. 22. 4 —ofwuil BuI nporoHemn mxa Schistostega osmundacea
B — cxeMa nMpoXOxIEHUs AYYell caera yepes KieTKY IPOTOHEMbl — KOHNEHTpanns
CBeTa Ha XJ0pomiacrax.

Becsma BeposTHO, uTO POpMa KpOHB, Oosee WM MEeHee peIKOe
‘pasMENIEHHE JHCTHEB ¥, OBITH MOXKeET, We/bld DAL OPYTHX BHEIIHHX uepT
y 3eNeHbIX PAcTeHMil TaK Wiu MHaue CBsisaHbl ¢ oTocunTesom. He
HEBO3SMOXKHO TaKxe, YTO CTPYKTYPa SMUAEPMHUCA, MMEHHO MCKpHUBIEHUHE
ero HapyXHHX ODOJIOYEK, CTOHT B ONpelejeHHOM OTHOUIEHWM K pacrpe-
JIEJIEHHUIO CBETOBBIX JIy4eH BHYTPHM TKAHM JIKCTA.

XapakrepHo, BO BCAKOM Cllyuae, 4TO y pacTeHul, I0OJb3YIOLINXCS

OCOBEeHHO CnabbiM CBETOM, OGOJOUKH KAETOK HIPAIOT POiL cobupareib-

HBIX JUH3.  KnaccHueckuM npuMepoM B JAHHOM Caydae ABJIACTCH HpO'

ToneMa Mxa Schistostega Osmundacea (puc. 22).

[pencrapnenne F'aGepnangra, 4TO ¥ S€/€HBIX PACTEHHH Cylle-

CTBYIOT COCUHAJNBHBIE AHATOMUYECKHE HPHCHOCO6J1€HI/IH 15 BOCIIPpUSATHN |
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cBeTa (TAK Ha3BIBAEMBIE 1VIa3a PACTEeHHIt), MOKA ellle HEZOCTATOUHO 06OCHO-
paHo. Tem He MeHee, BONPOC O NOMVIGLIEHWM CBETA JHCTOM B MPHPOTHBIX
YCAOBMAX Y O pacupefie/ieHUH Jydell BHYTPH TKAHH 3aCHYKMBAET CAMOTG:
CEePBEe3HOI'0 HCCIENOBAHMA, KOTOPOe MOMKET MPOJUTH CBET Ha OCOBeH-
HOCTH AHATOMMYECKOH CTDPYKTYPHl JWCTBEB ¥ BMIOB PAasHOIO CBETOBOTO
pexnma.

Tak Kak B NPUPOJHHX YCJAOBHAX TPOUCXOAUT TIEPHOAHYECKAT
OpUOCTAHOBKA (POTOCHHTE32 B HOYHBIE Yachl, TO HMHTEPECHO BLLIO BHIsIC-
. HWTB, HE CYLIECTBYeT Jix Crenubrueckoil NpHcrocobneHHOCTH K nepHo-
JHYECKOMY OCBELIEHMIO Y 3€/eHBIX PacTeHMH.

K coxanenuio, BONpPOC 3TOT Mano pa3paboTaH 3KCIEPUMERTANLHO..
Hcxonss U3 npejcraBieHusi, 9T0 B 3TOM HANPABAEHHW CHENUPUIECKOrO
npucrnocobaeHust HeT, OOJBIIHHCTBG AaBTOPOB CTPEMMUIOCH  VAJAHHHTE.
JHEBHOH NepHOj UCKYCCTBEHHHIM oOcBeuieH#deM. [lonbiTKa coBeprieHHo.
UCKJIIOUUTL HOYHbIE Yachl NPUHALAEKHT B OHHBbe; KOTODHE KYynbTHBY-
pOBall PAacTeHHss NPH TOCTOFHHOM 3/EKTPUYECKOM oOcBemenun. Mz
I4HHBIX OIBITOB BBIICHWIOCH, YTO HEKOTOPHE pAaCcTeHHs OueHb ci1afo
pA3BUBAKTCA; Yy OOJLUIMHCTBA HAGMONAIOTCS BeChbMa CYLIECTBCHHEBIE
M3MEeHEHUsT AHATOMHYECKOH CTPYKTYpPHI M CBOEOOpa3HBIi XNOPO3UC, BClek-
creue c¢raboro  Haxomsmenus xaopocdunana. ITo nammeim Cumenca,
Ge#nedi, Pena u Kop6erTa, ymmHeHue LHEBHOrO MEPUONA ¥
LeJI0r0 Psifia BHIOB YCKODSET pasBurde M BooGlle cmocobctByer Goiee
neisEoMy pocry. C npyro#l cropous:, u3 onstoB Yenbmana ¢ Lepi-
dium sativum BHACHWIOCH, YTO B TOJSDHBIX IMUPOTAX cyToyHoe 12-ua-
COBOE 3aTeHeHue pacTeHdH OYEHb MajlC OTO3BaJlOCh Ha TIPHPOCTe
cyxoro BeuiecrBa. 110 mcTeuenun 2 MeCSUEB HONHOTO OCBEILEHMS CPEn-
Hufl Bec pacTeHus paBusuicst 3,78 rpamMm., TOrIa KaK B IOPLMU 3aTeHACMON
Kaxasie cyTku Ha 12 u. oH Goui pased 3,53 rpamMm. Takum oGpasom, TOT
u30LITOK CBeTa, KOTOpHI OB MONy4YeH pacTEHHEM, OCTa/Cd B CYIHOCTH
BECbMA MAaJI0 UCIONAb30BAHHBIM. ’

Hanporus, y apktuueckoro Cochilearia fenestrata, npucniocobien-
HOIO K HeNPEPLIBHOMY OCBEIUEHUIO ITOASPHOrO JIeTa, MTEPHOANYECKOE CYTOU-
HOE 3aTeHeHMe BHI3BANIO MAJeHHWE CYXOrO BeCa NMOUTH BABOE; CPENHHi
CyXOif BeC y KOHTPOJLHBIX PACTEHMH OKasacs paBHbIMQ 10 rpamm., Toraa
KaK y 3arTeHdeMeix Bcero 1,16 rpamm.

Ve aTOT akT yKashiBaeT, YTO B OTHOWIEHWHM TIEPUOAMYHOCTH
OCBELIEHHS CYHIECTBYET Y DACTEHHI Takas e NPUCIOCOOIECHHOCTh, KaK
¥ B OTHOWIEHMM HamnpspkenHocTy csera. Hosefimne uccnenosanus, npo-
usBenenHue B AmMepuke, a Takwe Haminm corpyaHukom lermosoi,
TIOKa3a/d, YTO NPUCHOcoO/ierue 3aXOAMT B 9TOM HANpPAaBJEHMH OYenb
JAJIKO: PACTEHHE HE TOJBKO TIPUCIOCOOIEHO K TepPHOLWUHOCTH OCBe-
LIeHUst, HO OHO NPHUCIOCOONEHO TAKKE K JJIHHEe [HEBHOr0 [epuona.
YxkopoueHHe U yIJIMHEHHE 3TOTO Nepuoga AEHCTBYIOT OMMHAKOBO NOHU-
KaiunM o6pasoM Ha HaKoIUIEHHE CYXOTO BELIeCTBA H HOPMalbHOE
pasBuTHE. ;

T i
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M3 npepmecTBylomero KpaTKoro Ouepka BHIHO, YTO PAaCTEHUE
10 CyiecTBy HUILE B HNPHPOAHOH OOGCTaHOBKE  He BCTpEYaeT TOTO
HU1eaNbHOTG COYETAHUA IVIaBHeHINUX BHEIUHUX (PAKTOPOB, MPH KOTOPOM
fIaCTHIZ MOIVIa Obl NPOABUTH MAaKCHMyM CBoeHl DaGoTocnocoGHOCTH
Wi QYHKUHOHAJIBHONA 3Hepruu. Henocratox yriexucioro
Tasa sBjJAeTcd HanbGojee DPACIIPOCTPAHEHHBIM OTPAHHYEHHEM, 1O KpaHueH
Mepe, M4 CYXONYTHHX pacTeHuil, DTOT BceoOmMI HEROCTATOK, OCO-
GeHHO IPH H300WIUM COJIHEYHOr® CBETa, TaK BEJNHK, YTO OH, KOHEYHO,
fle MOXKET He OT3bIBAaThCs Ha POTOCHHTETHYECKOH paboTe CaMBIM HEBHITOA-
HeM ofpasom, Ilo mammem Bpoyna m Dcxom6a, y Tropaeolum
majus nonHas nepepaboTKa YIVIEKHCJOTO rasa B BO3LYXe IIPOHCXOIUT
y:Ke' npH l)¢ MOMHOrO MOHEBHOrO CBeTd; TPH JajibHeHlleM YyCH/IEGHHU
CBET4 YK€ HAUMHACT OULylaThCA HegoCratok B upuroke CO,. Tlpu
TaKOM CHMIBHOM OTPaHMYeHHH, Kas3anoch Obl, 3Heprus ¢oTocuHTE3A
B NPUPOAHLIX YCAGBHAX ROMKHA OHTHL ORHHAKOBA, MO KpaliHeil Mepe, y
PACTEHMH, PACTYLIMX HA OTKPHITHIX MecTax. Mexny TeMm, K4K Mbl
BUIENH Bblllle, B JeHCTBHTEJNLHOCTH DPa3Hbsle BHIB OOHAPYHUBAIOT Crie-
mudurueckylo sHepruro ¢orocuHTesa. Pasiuune 3TO NpOABASETCH  He
TOJLKO B KPATKOBPEMEHHBLIX Ta30METPUYCCKUX ONbITAX, HO TaKXKe U opu
BHIPAIIMBAHUY PACTEHHH B €CTECTBEHHBIX YCIOBMAX. M3 moscemHeBHOro
OTIbITa KY/MBTYPHl pacTeHHil M3BECTHO, 4TO CYUIECTBYIOT BHIABI M  PAchi,
ApHHALNEXAIHe K ONHOMY BHIY, KOTODHE OTJMYAIOTCS BEChbMA PE3KO
OBICTPOTON poOCTa M PasBUTHS NPHU BHIPAIMBAHMHA B OJHHX M TeX e
ycaosusiX. UYro pasiiMyue 3TO OCHOBAHO HA CKOPOCTH (DOTOCHMHTETHYE-
cKoil paboTs, NOKassBaioT oneiTel Bebepa (1879), koropsii Boipa-
1¥Ba PAA PACTeHHH B OAHUX M TeX e YCIOBUSX ¥ ONpejelsy npu-
POCT CYXOTo BeUleCcTBA Ha enMHHUY IVIOIaAH JAHCTheB. B  pesyasrtare
NPUPOCT CYXOro BeilecTBa Ha 1 KB. MeTp IIOLIAIM JucThes 3a 10 uacos
0Ka3anicst PaBHbIM !

y Phaseolus multiflorus . . . . . . . . 3,215 rpamm.
» Lropaeolum majus . . . . . . . . .4466

» Ricinus communis . . . . . . . . .5292

» Helianthus annuwus . . . . . . . . . 5569

OTOT (axT SICHO I10KA3bIBAET, YTO B MPHPOJHBIX YCIOBUSIX [JaB-
HEIM OTpaHHueHHeM paGoThl JHCTA SABISIETCA HE CTOJBKO HEJOCTATOK
YIAEKUCIOr0 ra3a, CKOJbKO TOPMOXKeHUE peakuufi nefiCTBHeM BHYTPeH-
Hux ¢akropos. HHaubomnee BepoATHON NPUYHHOR TAKOTO TOPMOMNEHHMS,
TIOBHIHMOMY, CJYXKHT ~HEJAOCTAaTOUHO ObicTpas nepepaboTka H OTTOK -
accuMuaaToB. Tax; no naHHeiM e H pH 1M, NpU TIOCTOSHHOH Temmepa-
Type M IIOCTEIIEHHOM YCHJEHuM cBeTa 3Heprus ¢OTOCHHTE3a CHAvana
BO3PACTAET, a 3areM IajaeT; 3TO NaleHHe COOTBETCTBYET HAKOIUIEHHIO
Kpaxmaja B IJaaCTHnax; Impu HanbHeHueM YyCHJIEHHH CBeTa pPacTBOPEHUE
KpaxMana YCHANBAETCA M IHEPrus (POTOCHHTE3a CHOBA MOBBIHUAETCH.

Takolt x0x ¢oTOcHHTe3a NEHCTBUTENLHO HAGMIOAACTCS B. IPHPOA-
HBIX ycnoBuAX: u3 omptoB- JIuna (1920) Ham KOKOCOBOH TanbMOi
BHIOHO, YTO IOC/Ie OTTOKA ACCHMHJSITOB 34 HOUb SHeprus ¢oTOCHHTEe3a

OLICTPO HOBBILIACTCA M JOCTUIaeT MAKCUMyMa B YTPEHHHE wacel (OKOJIO
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8 wacos yrpa); 3aTeM HACTYlaeT NajcHHe H HOBOE TNOMHATHE HAO/MO- -

[AeTCA yXKe OKOMO -3 .- IONONYXHH; 3a OSTHM BTOPHIM MaKCHUMYMOM
clieIyeT HOBOE NafeHHe, KOTOPOe HMPOJO/MRKAETCA N0 33aX0jka COJMHHA.

CornacHo Hopeimum - gadBeM Cranecky (1924), ¢ mapra no .

HIONb - B OKpecTHOCTsAX bDyxapecta B HaKOINWIEHMH Kpaxmaia B JHCTe
. HABMOMAETCs OJMH MAKCUMYM B TOJYICHHBIE Yace; B aBrycTe, KOTAA
yieno Ge306MauHLIX IHEH yBeMWuuBaeTcd, -HepeAKo Halmomaercs  18a.
MAKCHMyMa, epel TONYIHEM H HOCIe IOJYIHS. : :
Crienanssle HAMH OIIBITHI NOKA3LIBAIOT, YTO €CJAH YCHAHTL NYyTeM
TIOpaHeHHs JeATeNbHOCTb PAacTeHus, TO IPOAYKIUBHOCTH (OTOCHHTETH-
yecKoit paGoThl JMCTa- TOBbIUAeTcA, B ombirax ¢ penuckon MBI Haape-
3HIBAEM MOJIOZbIE JHCTBS TAK, YTOBH 0CTABANOCH /s, 1/y 11 1/4 JmcTOBOH
NJACTHHKY, B pesynbTaTe OKA3aA0Ch, YTO. MPUPOCT CYXOTO- BELUECTBA:
6bUI MeHblle, YEM ¥ HOPMA/ILHHIX SK3EMILIIPOB, TOJbKO B TEX ClydasX,
KOraa ynansnach !/z W 3/4 TIACTHHKH; Y TEX )Ke 9K3EMIUIIPOB, Yy KOTO-
pHX yiAanagach /4 TUIACTHHKM KaXIOTO VIMCTa, CpPeJHuA Ccyxofi Bec
OKA321CA BHULE, YeM Y HODMALHBIX DACTeHufl, TaK KaK NPOAYKIHA
CYXOTrO BelecTBa HA €IMHHMIY IVIOMANY JHCTA 3HAYMTEIBHO YBETUUH-
nach. AHAIOrWYHbIE Pe3y/IbTAaThl ObIIM IIOJNYUYEHH! TAKKE H.TIPH HOBTO-
peHyH OIbITA -HANPE3KH JHCTHEB y kenroro aymuxa (Lupinus luteus).
Jlangele 9THX ONBITOB BEChMAa HMHTEPECHBI B TOM OTHOLUIEHMH, 4TO
npu  TIOPaHEHHMH, - KAK M3BECTHO, SHAYMTENBLHO YCHIMBACTCH JBIXAHHE;
‘eCii  TIOPAHEHHBIE PACTEHWs . MOIKM HaTh OGOJBIUMI MPUPOCT CYXOro:-
BELIECTBA, TO 3TO MOIVIO IPOMBOHTH TONBKO NOTOMYy, 9TO TPOAYKTHB-
HOCTh "pOTOCUHTE3a BO3POCHA B GOMbINEH CTETIEHH, YeM BHeprus AbXd:
aus. OTClola SICHO, YTO €CMM MBEL XOTHM IIOBBICUTBH IIPOXYKTHBHOCTE.
paboTsl JUCTHEB B NPHPOAHEIX. YCIOBUAX, TO STOr0 CKOPEE BCETO MOXKHO

JOCTUTHYTh HYTEM YCHIECHHUS nepepa60TKH M OTTOKAa aCCHMWISITOB H3.

accuMmnupyiouiet Tkand. Bo BeskoM ciydae, HA OCHOBAHMH  MS/OMEH-
HOFO ¢ GOJBIION BEPOSTHOCTHIO MOXKHO 3aKIOUHMTH, 4TO 3eJieHsle pacTe-
HUs BOOGIlUE TPUCTIOCOOEHBl ~ K TOMY, COXEPXKAHWIO YINIEKHCIOTO rasa,
KOTOpOE AeHCTBUTENBHO Hab/ofaerca B aTMocdepe.

B cuiy 9TOH MPUCIOCOBAEHHOCTU ' CBETOMOGUBEE pacTeHust C1ato:
pasBMBAIOTCH B ﬂﬂd)(bySHOM IHEBHOM - CB€TE, KOTODOrO, Kasamoch Obl,’
pocTatouno nis ciabore mapuuanssoro - aasieHus CO, B BO3RyXe.
CorjacHO JAHHBLIM HAIIMX OINBITOB C BhIPALIMBAHWMEM DACTEHMI NPU Pas-
JUUHBIX CTeTIeHsIX 3aTeHeHMsl, MaKCHUMalbHas MPOAYKIMsS CyXOoro. Beule-
CTBA' Y CBETOMOGHBHIX pactenuil (wanp., y Helianthus annuus, Pinus

‘Pinea) nonyuyaercs npa MOJHOM IHEBHOM CBETE; HANPOTHEB, y TCHE- .

BHIHOCHUBLIX ‘M TEHEMOOUBHIX: PACTEHNH MaKCHUMa/bHAas NPOYKIHA JOCTH--
raeTca MpYM HEKOTOPOM OCIAGJEHHM NHEBHOTO CBETA, TeM Oonee CHIBHOM,
yeM Goraue XJIOPOQHIIOM MUCThS HaHHOrO BuIA. QIHAKO, s Gonb-
IIMHCTBA PACTEHuH -CO cpefHeil MOTPeGHOCTLIO K CBETYy BCE XKe ONTH-
MajbHas HANPSKEHHOCTh €ro JIMb HEMHOrMM cabee HanpsKeHHOCTH:
TOTHOrO HEBHOTO = OCBELIEHMS., DTW IaHHWE  3aTeM Obula- NOATBEP-
" xkpmenHms uccaenosaHusmu Kowm6a: (1910). - : :
HannuHocTs TIPUCTIOCOGAEHHOCTH 3€JEHOrO pacTeHHs. X cnabomy

NapUMabHOMY JA4BMEHUIO  YIVIEKHCTIOTO TIasa B BO3AyXe. MOJAET Mo~
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HAZIEXKIb HA BOSMOKHOCTD SHAYHTENBHO YCumTh (POTOCHHTE3 B MPUPOJ-
HBIX YCNOBHAX MyTeM NPSMOro oGoraumieHust BO3jiyxXa 3TuM. rasoM. Cre-
JIaHHHIE B 9TOM HANPABNEHUH, TPABNA; HEMHOIOYMCICHHbIE TOYHBIE OTIBITHI,
Jiany HeonpeeNeHusie pesyaptarhl. 110 gauHeiM Kncenesa (1914), 060-
raleHye "BO3/yxa yIIEKHCIBM [a30M BLI3LIBAET YMEHblLIEHHE HCIaPEHHS
W ycuwieHne pasputusi pacrennit. Pumep (1912) naxommr, uTo
HCKYCCTBEHHOE yI0GPEHHE YIAEKUCABIM TIa30M MOMET MOBLICHTh BeC
‘pacrenns B 2 w paxe 3 pasa. OnHako, u3 onmros JeMmyccnu
(1904) SIBCTBYeT, Y70 -TmOBbiuieHue conepxannsg CO, B Bo3ayxe no
1,5%0 GnaronpuaTHO OT3bIBACTCS NANEKO He ¥ BCeX PacTeHuid. -

’ Bomnpoc sroT, Ge3s coMHeHMS; 3acHykMBaeT 6olee MOLPOGHOTO i
CHCTEMATHYECKOrO MCCACHOBAHUSI W CPABHEHMS DAa3HHX OHONOIMYECKHX
THOOB. pacTenuit. DBecbMa BO3MOXHO, YTO' y THMIMYHBIX oO6UTATeNeH
TYMO3HBIX [OYB YIOOpEeHHE YIVIEKHCILIM T430M 1aeT - 61aronpHsiTHbie
pesynbrartsl; Obiio. 6bl HEOCTOPOKHO, OAHAKO, OGOGIIATHL U . MPEyBeNH-
'UMBATH 3HAYEHHE 3TOro (haxra, TaK KaKk B JEHCTBUTENHHOCTH MBI MO-
CTOSIHHO BCTPEYaeMCHi C y3KOA H HEPeaKO OueHb y3KOH npucrnocobmen-
HOCTBIO K CYIIECTBYIOUIMM IPUPOIAHBIM YCAOBHSM, ITa NPHCIOCOBieH-
HOCTb SIBJACTCS ¥ OTHEJLHLX BHAOB MPOYHO YHACHEIOBAHHBIM. CBOHCTBOM
1 THOTOMY ¢ Hell HeOGXOLMMO CHYMTATHCH NIPU M3YUEHUH BCAKOH (QUBHO-
JIOTHYECKOH (DyHKIMM, a4 B TOM HHCIe M (GYHKUMH (POTOCHHTESA.
) Boiie yxe GbiI0 3aMeYeHO, YTO B HACTOSIIEE BPEMS. Mbl JIHIUEHHE
BO3MOMHOCTH IIPOU3BECTH AAkKe APUOIM3UTENBHEI YUeT MPHUXOAA U pac-
XOIa OpraHMuecKodW MaccH Ha semie, YroOul xarth, 0QHAKO, TNpenCcTa-
BJIEHHE O TOM, C BeJHYMHAMU KAKOIO NOPSAKA 37eCh npnxonmcn HMeTh
neno, npuseaem noncyetst lpé&nepa.

O6mas ocsewaeMass  COJHLEM ﬂJIOHIaJIb 3emin pacnpeuenﬁeTCﬂ
TaKuM 06pa3oM:

Oxeanos u mopefi . . . . 368 MUIIHOHOB KB. KU/IOMETDOB
Cyum.........144 ” » ”

O6uwmit samac CO, B arMocdepe semad okono 2100 GWIMMOHOB KO-

- rpammos. Ilpuxom CO, or nbixaHus mogelt, >KUBOTHBIX M PAacTeHui,

a TaKXe OT TOpeHusi, CYHUTasd B TOM 4YuciIe U Cluratine KaMEHHOro yris

- B (a6puuH0-3aBONCKOH NPOMBILIIEHHOCTH, cOCTaBaseT oT 6 mo 10 6un-

JIHOHOB Kiiorpammos B roxt. Heo6xoaumo 200 — 300 Jsert, uto6nl OT 3TOr0
npuxona. komiuectso CO, B BO3nyxe yasowioch. EweromHo ycpau-
BaeTCs pacTenugMyu oT 45 10 75 6wumoHoB kuiorpammMos CO,;  Takum
06pasoM, yTo6Lr McyepnaTs cywecrsyoumii sanac CO, B Bosayxe, pacre-
Hust oKub padotath 30— 40 ner. Ecin npencTaBuTh, YTO BECh YCBOEH-
HBIl  pacTeHMAMM -YIIEKMCIBH ra3 uiler Ha o06pa30cBaHME T/IIOKO3H
(u3 22 Becobix uacreit CO, nomxuo 06pazopathca 15 BecoBHIX yacTedt
T/IOKO3b), TO €XEronHas HPUGBUIbL IHOKO3bI ONpeNennTCs B 30 — 50
GUITOHOB KHMJIOrPaMMOB. .

B ofmem pac¢renus ycsamsaioT Gombme CO,, ueM ero npubhiaeT
OT NeATeNbHOCTH BCEr0 KHBOTO HACe]eHWs 3eMIH.. PaBHOBecHe B co-

IePXKAHUK 3TOrO T434 B BOSAYXE MOMNEPKUBAeTCH NMPUOHUIBI0 OT M3BEp-

WEHUS! BYJKAHOB ¥ M3 MHHEDAJbHBIX KIIOYEH.

rRume
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Cpenn BeICIIMX PACTEHHH ¢ MIACTHAHON CHCTEMOH MMeeTcs rpymiia
TapasuTOR M IOJynapasutoB. Y Tunuuaelx mapasuitos (Cuscuta,
Orobanche Lathraea w wmH. fAp.) HaGMIONAETCH peAyKUWa JHCTA
M 3eeHBIX IUIACTHI. $BNeHHMe 3TO OOBLIYHO TPAKTYETCHd KaK €CTeCTBEeH-
HOE MOCHAENCTBHE TIEPEX0ja DPACTEHUS K ‘NIUTAHUIO IOTOBBIMKM OpraHu-
yeckumu BeniecTBaMu, ONbIThl HCKYCCTBEHHOIO BBIPAIUBAHHS 3¢/EHBIX
pacreHuit HA OPraHHYECKHX nuTaTeNsHBIX cpesax (Moanssap 1907 u
Ip.) MOKA3AIH, OJHAKO, YTO JHUCTbS W 3elieHad TKAHb B 3THX YCAOBHSX
HE IIpeTepIeBal0T DeAYKUMHM B TOM HANPABAEHHH, B KOTOPOM OHA NpPO-
HCXOIHT Y 11apasuToB. BecbMa BepOATHO MO3TOMY, 4TO MOTEPH XJAODPO-
GUUIOHOCHOTO anmapara y IapasHTOB M CHIIOCOGHOCTH K (DOTOCHHTEZY
fIPOM30LLTIA HE NOA BAUSIHHEM MUTAHHA FOTOBBLIMH OPTaHHYECKHMH Belle-
CTBaMH, a NOX BO31efCTBHEM XMMHYECKOFO X4pPAaKTEPd €O CTOPOHLI pa-
CTEHMST XO35IHHA. OTOT KpaliHe MHTEePECHHI ¢ OHOJNOrHMYecKO#H TOYKH

3peHust - BONPOC, OLHAKO, COBEPUIEHHO He 3aTPOHYT IKCIEPHUMEHTANbLHBIM

HCC/IeIOBAHMEM,

Mmewnivecss B surepatype OTPLIBOUHBIE HaHHbBIE O (DOTOCHUHTE3E
Y 3eJeHbIX NOJNYNApa3HTOB NPOTHUBOPEUHBHL, H 3TO HPOTUBOPEUHE, HAM
IyMaeTcs, 3aBUCHUT, MOBHIMMOMY, OT BApHallii BO B3aMMOOTHOUIEHMAX
MEXIy HapasSuTOM M XO3SJHHOM. ONHHX CJAy4asix y 3eleHOro nojy-
1apasnuTa, NOBMIMMOMY, BIOJHE COXDPaHSeTcs CnocOOHOCTH K (DOTOCHH-
Te3y, TOIHA KAaK B APYTHX OHA GOJICE MM MEeHEe CHJbHO OrpaHMYMBAETCH.
ITorepss cnocoGHOCTH K (POTOCMHTE3Y Y THUIMYHBIX MMapasuTOB MOXKET
OBITh BBICHEHA TOJLKO CHCTEMATHYECKHMM MBYYEHMEM DPAa3HBIX Kareropuit
BEJIEHBIX TIONYNIAPASUTOB, KOTODHIE ELIE COXPAHWIH CBOH XJOPOQIII0-
HOCHBIH ammapar.

: ; TJIABA X.

Xemocuures, — Puxcauuss armocdepsoro aszora. — CHHTE3
0eJKOB 3eJeHbIMH pacTeHUsMH. — 3aKaoueHue.

b. Xemocunres.

OTKPHITHE ¥ KUBOJH DPACTHUTENBHON KAETKH CIOCOOHOCTH CHHTE3M-
pOBaTh OpraHUYecKoe BELIECTBO M3 YIVIEKUCIOrQ rasa TyTeM NpUMeHe-
HUs XUMUYECKOH 3HEPrUM BCelelo NpHHamiexuT BUHOTpPALCKOMY.
Teopernueckass BO3MOXHOCTb 3TOro Tipouecca Oblla oGHApyXeHa eie
(pY HCCIETOBAHMM [MTaHHA cepHmX Oaxrepuit us rpynns Beggiatoa
(1887). BuHorpanmckuit mokasal, uTO0 3TH OPTaHM3MBl IKMBYT
HCKJIIOYHUTENBHO HA CUET 3SHEPrHH, KOTOpas IOJYy4YaeTcs OT OKHUC/IEHUS
cepnl 10 cepHo#t kuciorel. [lomsitku KyasTuBupoBate Beggiatoa na
0ObIKHOBERHBIX OPTAHUUYECKUX Cpe/lax OKOHYHJIMCh Heypaueil; Gakrepuu
Jy4uie BCero pOCIH B BOAC CEPHOIrO HCTOYHHKA, B KOTOPOM cojepia-
AUCh JMLIb cJefbl aMMuaka v asotHOH kucaorel U oxono 0,000050/,
OPraHUvecKHX BEUIECTB, M3 KOTOPHX OO/abUIas 4acTh COCTOSUIA W3 IpO-
TIMOHOBOH M MYPaBBbUHOH KHCAOT, NPEACTaBAAOUIRX BOOOWie MA0XOH

© IMTATeNbHBI MaTepyuan 4 MHUKPOGOB.

BuHOTrpaAcKOMY He YAAIOCh TMOAYYUTH HUCTOH KyJIbTYpHI
Beggiatoa, neoGxoaumoil misi TOro, 4TOGEl TOYHO BHIICHMTL XapaKrep
ee MUTAHYSI; W3 ONHITOB KYyAbTYPhl MOXHO ObLIO CAEAATH JHmb OBOCHO-
BaHHOE MpennosokeHne, uto Beggiatoa moxer ob6xoauthes Oe3 opra-
HUYECKOH MM, ‘

Yucrast xyabrypa Owina monyuera Kedmewm (1912),  xoropeilt n
nokasan, yro Beggiafoa ycnemHo pacTel Ha YHCTHX MUHEDAIbHBIX - Pac-
TBOPAX, €CAM B €€ PACIOPAKENHH MMEIOTCSl YIVIEKHCAbIe COMU Kalbuus '
WY MATHUMSI, YIVIEKACHBIH a3, CEePOBOAOPOA M KUCHOPOHN.  YTVIEKHMCIHH
ras aBisercs MaTepuaioM, M3 Koroporo Beggiatoa crpouT opraHnue-
CKOE BEIIECTBO B OTCYTCTBHM CBETa, TMOJb3YICL 2HEPrHed, BhIAETAEMOH
BO BpeMs OKHUC/EHHs CEPOBOJOPCGAa KHCIOPOAOM BO3AyXa. :

Oxucaenne cepoBoROpOaa, HoriouiaeMoro- Beggiatoa no maHHLIM
ByuHOrpaIncKoOTro, COBEpPHIAeTCS B ee Tele € TOH e CKOPOCTHIO,
¢ KOTOpOH 9Ta pedxuusi MIET W BHe OPraHmMaMa; YTO XKe K4CaeTcs Nanb-
Helllero OKHCAEHHS CEepHl, TO OHO, ITOBHAMMOMY, YCKODSIETCSI DH3HUMAMU
KIIETKH,
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Bnoane TouHOe SKCNEPUMECHTANbHOE 000CHOBaHE XEMOCHHTES.

TIONyquit Briepebie B paGoTax BuHOrpasckoro Hag HUTPH QU L H-
pywumnamy mukpobamu (1889). PaGoTel c cepHbiMM GakTepusMu
yKe Jali eMy YKasaHue Ha TO, YTO B MHPE MHKPOOOB eCTh QOpMEI, KOTO-

PBIC OTPULATENABHO OTHOCITCH K OOBIUHBIM MUTATENLHBIM OPraHu4veCKuM”

cvecaM. K gucay 3TMX cBOe0OGpasHHX (OPM OTHOCITCH ¥ HUTPUDHU-

Hupyiomme MukpoSel.  Uro npomecc HMTPUGDMKALME, T.-€. OKHC/IEHHE:

NH; B a30THyi0 KHCIOTY, I[POMCXONMT B IMOUYBE NPU  YYACTHH MHKPO-

OprauusmoB, 06 3TOM BeickasbiBasics ewe [lactép s 1862 r. 3arew

Uln€suur v MIOKHL Jand TOYHOE OSKCIEPHMEHTANBHOE J0KAa3aTeiih-
CTBO YYACTHs MHUKPOGOR B 3TOM IIPOIIECCE, HO HU, 3TUM YYEHHIM, HU JIpy-~

MM HE€' Y[aBaloCh BHIIEIMUTL 3TUX MHKPOOOB. BHHOTrpamcKu#,.

HAYABIUMEA HCCAEAOBATh MPOIECC HUTPU(DHKALMHM, BBHLAEAHF HHUTPHUDHIM-~
pylOUIMe MHKPOOB TOJNLKO TOrAd, KOrJa COBEPUIEHHO OTKA3aNCd OT
NPUMEHEHHUs - OPIaHHYECKUX Cpel M Tepelies K KYJIbTYPaM Ha YHCTHX
MHHEPATBHBIX pAcTBOpax. Jlyumielt Ccpemodl mis  HUTPHUGULMPYIONIHX
MUKpOGOB  oxasanca 0,20/o PAcTBOP CEPHOKMCIOTO AMMOHMA, MOKDHI-
BAIOUIMA OCANOK ~ yIIEKHCJOrO MATHHMA, KOTODHIH CAYXWT 1 HeHrpa-
JU3AUMH  06pasylolmencs Ha CYET aMMMAKa KHCIOTHL.

OnbITH TOKA3a/MW, YTO HUTPUQUKAUMI coBepiigercd g ARe (ass;

nepsas (;oasa COCTONT B OKMC/IEHMH aMMHaKa B a30THUCTYlo, a BTOpag:

B OKHCJIEHMH a30THCTOH KHCJIOTH B a30THYIO~— 110 (OPMynaM:

INH;+ 30, == 2HNO, -+ 2H,0
2HNO,+ 0, = 2HNO,

B neproi#t dase mpunumalT ydactue MuxpoOw ua rpynmsl Nitro--

somonas. u. NilroSococcus, 4 BTOpas COBepuIdeTcs MNPH- y4acTuu 1py-
roft rpynne, umeHHo rpynns Nitrobacter.

Hurposnsie Mukpo6sl, noabaysach sneprueli oxuciaenus NFH; B a3o0-
THCTYI0 KMCNOTY, CHHTE3HPYIOT OPraHHYeckoe BeIleCTBO Ha CYET accH-
MHIUPYEMOTO YIVIEKHCIOro rasa arMocdepsl B OTCYTCTBHH cBera. Ha
ONHY Y4CTh. dCCHMHAMPOBAHHOTO YyIAEpOma mnpuxonutcs 35,4 dacreft
OKHCIIEHHOTO 43073, MuKPOOGH" TH KpailHe OTpUIATENBHO OTHOCSTCS

K OPraHuyecKHM BeEIeCTBAM; MENTOH M IJIIOK03a IR HHX WUrparoT POJL .

AHTUCCIITUKOB U Ballep)l(I/IBaK)T pasBuTHE YyXKe pu KOHHeHTpaHHﬂX
0,025/,

Hro xacaercs HUTPATHOT'O MHKpOéa, TO OH PICHOJII)EBYET 3HEPTHUIO

OKHCACHUA dB80THCTOH KHCAOTHI B 430THYI0, IIpU 4YE€M Yy HEro Ha 1 yacrn:

ACCUMUITMPOBAHHOrO yriaepoaa npuxoaurca 40 -— 45 gacTelt OKUCAEHHOTG
azota, . HuarpaTHbli. Mukpo® MeHee 4YBCTBUTENCH K OPraHAYecKUM
BEHIECTBAM, HO B TO Xe BPEMS PE3KO OTPHIATENLHO OTHOCHTCA K aM-
MOHMAHEIM COJIAIM, OCOGEHHO K YTJEeKHCIOMY aMMOHHIO. '

TaknM oOpasom, uMIyIIMH B KPynHOM Maciuitabe B npupone po-

1ecc HI’ITpI/I(;)HKaIlPIH‘ B IIOUYBE OCYIUICCTBAACTCH TOJNBKO 6J1ar011ap.ﬂ T€C~- -

HOMY COXHTEJILCTBY ‘HHTPO3HBLIX U HHUTPATHHIX MUKPOOOB.
HMecnenoBanust CepHBIX ¥ HUTPUDHUUHPYIOMIHX MHKPOOOB YCTaHO-
BUAM  TONILKO caMu¥ (pakT CHHTE3a OPraHMYEeCKOro BElIeCTBA HA CUET”

XEMOCHUHTE 3. T

XUMUYECKOi sHepruut. KaxoBel NPOAYKTH 3TOrO CHHTE3a, COBEPIIEHHO-
HEU3BECTHO, ¥ [AXe MaJo HaZewIb Ha TO, UTO OHMU MOrYyT OHITh TGUHO:
onpenenens. - Tem . uHTEpPecHee GbIIO MO3TOMY, C TEOPETHYECKOH TOUKH
3peHHs, ONPEeNeNNTb TA30BLli OOGMEH XeMOCHHTE3a M CPAaBHUTH €ro ¢
TaKOBHIM .(DOTOCHHTE3A.

Onpenenenne rasosoro 06MEHa XEMOCHHTe3a CHeNdHG Obilo ¥
BOXOPOAHEX Gakrepuit. HyxHO 8sameTuTh, 4TO B aTMOCHEPHOM BO3-
LyXe BCEr1a COMEPHHUTCA B HeGOMbIMOM KoandecTse Bogopol (1o 0,010/),
M TAK KAK KOJMUECTBO €ro He YBEAHYMBAETCH, TO CCTECTBEHHO OblI0
UCKaTh' IpOliecca CBAsbiBamus ceoGoaxoro sojopoxa. Eme Coccrop
(1838) ykasan Ha BO3MOXHOCTb OKHC/IEHHS BOJOPOAA BO Bpemsi Gpo-
KeHufl; 3TO ykasamme 3areM Obulo moxtsepxueHo Bémom (1875) u
Ummennopdom (1892). .Onnako, tomsxo B, 1905 —06 r. Kase-
pepy YIaioch BHUETUTH MHKDPOG Bacczllus pantotrophus, KOTODHIi
OKa32JCst CIOCOGHBIM CHHTE3MPOBAThH OPraHMYECKoe BEIUEeCTBO U3 MuHe-
pasbHbIX, TOAb3YKICh SHEPruelt OKMUCAEHMS BOAODPOJA.

" OmnospemenHo ¢ pabororo Kasepepa 6wa onySauxosaHa
cratest HaGoxux u JleGenena (1906) 06 oxucaeHud BOAOPOLA
Gaxrepusmu. 3ateM Hukaescxui (1907—1908 r.) naneuaran nse
paboTel, B KOTOPHX OH' IPUBCANT JaHHHIE O CHHTE3€ ODPraHnyecKoro
BENIECTBA OKMCASIOLIMMY- BOTOPOA GakTepUsMH, TIPU YeM, OAHAKO, NpH-
3HAETCHA, Y9TO YHCTHX KYJAsTYp MHKDOGOB eMy MNONYyUMTL HE YIanoch.

Hakownen, B 1910 roxy mossuiach o6crostensuad pa6ora Jle6e-
JAeBa, KOTODHH BHACIHA W TOMYYMs UYHCTYIO KyAbTYPY MMKPOOa,
OKMCISIONIEr0 BOLOPOA B BOAY. Tak Kak MUKPOO 3TOT OTIHYAICT OT
Gaxrepuit Kasepepa, 1o Jle6enes nassan ero Bacillus hydro-
genes.

Hayuas rasompift o6men Bacillus kydrogefzes, HASBAHHLI 4BTOD
TPHIIEN K BLIBOLY, YTO SHEPreTHueCKnH mpouecc OKUCIeHHd BOLOpOJa
cosepuiaerca 1o GdopMyne:

2H, - 0 = 2H,0.

JTOT mpouecc He CBA3AH € ACCHMMIAUHEd - YIIeKHCIOrs rasa #
coBepluaeTcs OH.I/IHaKOBO KaKk B TPUCYTCTBHM B3TOrO rasad, TdK H B €0
OTCYTCTBHH,

Yro e KacaeTcd rasoBoro o6MeHa X€MOCHHTE3a, TO OH OKazalcH

_COBEPIIEHHO TOXAECTBEHHBIM ¢ TaKOBHIM (DOTOCHHTE3a, NpPU 4eM U

OTHOLIEHWE ~TIOTVIOEHHOr0  YIMEKHCIOTO 433 K BHICIEHHOMY KHC/O-
posy B OOBEMHBIX MEpax GbLIO PAaBHO EIWHMIE.

Henkss He 3aMeTHTb, OJHAKO, YTO ABTOPY HE YAANOCH HENOCPes-
CTBEHHO W3MEDUTH KOJWUECTBO BBIAEJICHHOr0 KHUCIOPONA; OHO ompele-
AROCH TI0 Pa3HMLE MEXAy KONMYECTBOM, KOTOPOE HOMKHO Gbiio moiTn
HA OKHMC/IGHHE BOJOPOAA TO YKA3aHHOH Bbiue (opMyse, H KOMHUe-
CTBOM, KOTOpOE ObUIO HSPACXOLOBAHO B AeHCTBHTENBHOCTH. Tak Kak,
¢ Jpyro#l CTOPOHEI, MONOIbiE KyIbTyph, MO jaHHbM JleBenena,
NOTPe6AFIOT KUCIOPOA HA POCT MPOTOTUIA3MbE, M BMECTE C TeM MHKPOG
BOCCTAHOBAAET HHTPATH RO . ra30006pasHOro asoTa, TO B pesyibTare
rasoBniii o6men Bacillus hydrogernes npeacraBiseTcs CHMUIKOM  CHOXK-
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HBIM, UYTOOH MOXHO GbUI0 ¢ Ge3ynpedHOH TOUHOCTBIO OMNPEIENHTH
‘COOTHOLIEHHE MEXAY YIVIEKHCIABIM Td30M H KHCJIOPOAOM B I[pOUEcce
xXeMocuHTe3a. JIas OKOHYATeNbHOTO YCTAHOBIEHHS 3TOTO YPE3BLIYANHO
‘BAXKHOTO C TEOPETHYECKOH TOYKM 3DEHHS MYHKTA HEOBXOANMB AL
‘HellyMe HCCIe0BaHu.,

B nporusononoxHocts, Beggiatoa v nurpUuOUUUPYIOLUM MUKDO-
‘6aM, OKHCIAIOOIHG BOZOPOA GakTepud XOPOUIO PAa3BHBAIOTCA U Ha
OpraHMyYecKMX CPelax, ¥ NPH HAJIHYUH NUTATENbHBIX OPraHUYeCKHX
‘BELIECTB ITHTAIOTCA CanpopuTHO.

[lo nauuem JleGenesa Bacilius hydrogenes nydwe passu-
BAETC HA OPTAHMYECKHUX CPeaax, YeM HA MHHepasbHBIX. '

Kasepep (1903) nokasain Taxie, 4TO CYyWECTBYHOT OGaKTepHH,
KOTOPBIC OKHUC/SIOT METAH B YIJEKUCIbH ra3 M BOAY:

CH, 420, = C0,-+2H,0.

Cenreny (1906) ynanocy Buinesuts MukpoG Bacillus metha-
JICILS, KOTOPBIH TAKKE, MOBUAKMOMY, CHOCOGEH DasBMBATLCA HA YMCTOH
MUHEpanbHOH cpele.

B npupone BecTpeuaeTcsi JOBOABHO OGimMpHas TpyNnma Tak Hasbi-
‘BAEMHIX Ke/e30-0akTepHi, HAKOMISKOINWX B CHUSUCTBIX BIArajJMINax
CBOMX HHTell ruaparT oxkucH xeneza. Bunorpanckuit obparun
BHHMAHHE Ha 3Ty IPYNNY # BHICKA3ad MBICAb, YTO Kege30-0aKkTepuu
UCHOJIL3YIOT BSHEPrHI0O OKHUCAEHHs! 3aKUCHBIX (DOPM KENe3a B OKHCHbIE
10 ypaBHEHMIO:

Jucke (1911) ynmanoch BeizeuTh OGakrepuso Spirophyllum
lenue, KOTOPAs QKA34JIACH CNOCOGHOH YTWIMSHPOBAThH 3JHEPIHIO OKHUC/IE-
HHUA 3aKHCH KeJe3a NI CHHTE3a OPraHM4ecKoro BelIeCTBA.

K upcsly XeMOCHHTE3MPYIOUMX OPraHUSMOB TNPHHALIEKAT, ITOBH-
aumomy, cephbie OGakrepun, ortkpuTeie HatTancomom (1902); onu
OKHC/IFIOT CEPHOBATHCTHIE COMH ¥, [0 I&HHBIM 3TOI0 YHYEHOro, ACCHMU-
JIUPYIOT YTJIEKHCTIBIA ras3, pasBUBasch Ha MMHEPaNbHOH cpeje.

BecbMa opurHHaNBHYIO TPYNIY MPEACTABASIOT OTKpHiThe beifie-
PHUHKOM aHazpoOHnie ceprbie OGakrepun. Jimcke, noupoGHo wHay-
urBmHi npencrasutens sroft rpyamst Thiobacillus thioparus, nawen,
4TO 3TOT GAlMUT YCBAHBAET YIIGKHC/IHIH a3 KapGOHATOB M 6GukapGo-
HATOB, CHHTE3UPYsi OPraHHYeCKOE BEIIECTBO HA CYET OKMUC/IEHHSI Cepo-
BOIOPOAA, CePhl, CEPHOBATUCTOrO M CEPHUCTOKHMCIOFD Hartpa. Heobxo-
NUMBI [V OKUCHEHUS KHCAOPOA Gaiwiil W3BJEKAeT U3 HUTPATOB, BOC-
CTAHOBJISAT HX A0 CBOOOAHOrO asora.

HakoHex, cnocoGHOCTRI0O K XeMOCHHTE3Y, NMOBUAMMOMY, 06AafaloT
GaxTepuy, OKHCIIIOME OKUCH YIIEepOad, OTKphTHe Kasepepom.
Mul BruM, TAKUM 0GpA30M, 4TO TOMHOK, AaHHBI HcCleRoBaHnAMYE B u H o-
TPaicCKOT 0, CIOCOOCTBOBAA OTKDHITHIO LEJIOT0 MHPA PasHoOODA3HHIX
XEMOCHHTE3UDYIOLIUX PaACTeHHH, Ob3YIOIHXCH Hauboee DPUMHTHBHBIM
CIOCO60M NOOBIBAHKS 3IHEPrHM JJIA CHHTE3d OPraHHYecKOro BelecTsa
43 MHHEPAJIbHBIX.

k=,
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B HacTosiee BpeMa 06j4CTh XEMOCHHTE3a HAXOLHTCS B HAvasb-
HOM TICPHOJIE KQ4eCTBEHHOrO uccaenopanus. llanexo emie ne BCE XeMO-
¢HHTE3UPYIOILME OPIaHU3MBl OTKDHITHL M [4N€KO He BCE XUMHUYECKHE
IPOLIECChi, COBEPUIAIILMECT B TIPUPO/E, BHISCHEHH, YTOOBI yKe Teneps
MOXHO 6HLJIO J1aTh KIACCH(DUKALMIO TeX peaxluil 3K30TEPMHYECKOTO-
xapaKTepa, KOTOPHIE C/AYKAT WIM MOTYT CIYXHUTh MCTOUNHKOM SHEPIHH.
TOuHO TaKKe OCTAETCH COBEPLIEHHO HCH3BECTHHIM, HBJSIOTCH AW Oiu-
allllMMKH POJYKTAMK XEMOCHHTe3a YI/leBOXbI WM e apyrue Gornee
CIOWHBIC OpPTraHNuecKue COeRHHEHHsI.

" Henb3st He 3aMeTHTh, uTO JEATENBHOCTH MHKPOGOB, CTOCOGHBHIX
MCHONL30BATh  DEaKNUM MUHEPANbHOA Cpeitl B KadeCTBe HCTOYHHKA
SHEPrHH, H3Y4anach NPEeHMYLIECTBEHHO € TOYKM BDEHUS DasIMuHBIX
dopm mpixanud. Camblil Mporecc CHHTE32 OPTaHMYECKOTO BEIECTBA
ocTapajicd Ha Bropom IwaHe. [lomMumO OOJBIIMX TEXHHYECKMX TPYA-
HOCTeil, HEH3GEXHO CBABAHHBIX C Takoi paGoOTOH, Bech, MOBUIMMOMY,
cHIrpana poOJb Manasi KOJWYeCTBEHHAs MPOMYKTHBHOCTL XeMOCHHTEsa 1o
cpaBHeHMIO ¢ (DOTOCHHTE30M, @ TAKXKe M Ta JETKOCTh, ¢ KOTOPOH 6071p-
IIMHCTBO XEMOCHHTE3NPYIOUIMX GaKkTepyii MepeXomdr K canpoQUTHOMY”
TMTaHHIO.



il. Cunrernueckoe npeBpaimleHne OpraHuye-
CHHX BeINEeCTS, CONPOBOMIAEMOE YCBOEHHEM
MUHEPAaJbHbIX.

A. $ukcaius aTMOCPEPHOro asora.

Kax yxe ObI0 YKAa3aHO BHILIE, NO OOHIEMY XHMHYECKOMY COCTaBY
pacTeHne sIBASETCS 10 [PEHMYINECTBY YIVIEBOLHBIM, TOTJZa KaK MKHUBOT-
HOe — OCJKOBHIM OpPraHu3MoM. TeM He MeHee; H30BITOK YIVIEBOIOB B
pacTeHur NPUXOIUTCA, IVIaBHBIM O6pasoM, HA MePTBBe NACCHBHBIC YaCTU
CKeMleTa, IIPeHMYLIECTBEHHO KJETOYHHEe OGOJOYKH, H OTY4ACTH HA Kie-
TOUHBIE COK, B KOTOPOM OOLIKHOBEHHO TPHCYTCTBYIOT VIVIEBOABI B
PACTBOPEHHOM COCTOSIHUM. B cocTaBe e pacTHTEJbHOH HpOTONAA3MbI,
KaK U B XXUBOTHOH, Npeo6najaioT OelKOBhie BELIECTBA.

Tax kak, ¢ IpYro# CTOPOHH, OCJIKNH KUBOTHHIX CO3MIAINTCA
UCKIIOYATENLHO HA CYET OPraHMyecKoro asoTa, HaKallJWBaeMoro pacre-
'HHEM, TO IOHSITHO WO3TOMY, YTO CUHTe3 GelNKOB pPACTHTE/bHBIM Opra-
HH3MOM MMEET CTO/b e KpYIHOe 3HA4yeHHe, KAK M CHHTE3 YIIEeBONOB.

B artmocdepe, KaKk HMBBECTHO, MMEeTCH HeMcyepnaeMoiif 3anac
razoo6pasHOro asoTa, KOTODBI SIBISIETCS B TO K€ BPEMSl NPAKTHYECKH
€JWHCTBEHHbIM HMCTOUYHHKOM a30THCTHIX COeNdHeHWH B HOuUBE, TaK Kax
MHHEDAJIBI, COMAEPNKAIME Aa30T, INPEACTaBfaoT OOJbIIyI0 PeaKoCThH B
3eMHOM Kkope. 3amackl a30Ta B NMOYBe C/lAralOTCd M3 aMMHAYHBIX H
A30THOKHCABIX COEIMHEHUHA M M3 OPraHHYECKHUX A430THCTHIX .COeNMHEHuH,
NpEnCTABNZIONMX cOO0OH MepTBbLIE OCTATKM PACTEHHI ¥ IKUBOTHBIX,
a4 TAKKE a30THUCTHIE BBLIIENEHHUS MOCJAeNHUX.

" YUro Kacaercs pacxoja CBA3aHHOrO 430T4, TO OH ABJAETCH IOCiesn-
CTBHEM, BO-NEPBBIX, TODEHHS a30THCTHIX OPraHHYeCKMX COEIHHEHUH,
a, BO-BTOpBIX, Mpoiecca AeHUTPUUKANMK, B KOTOPOM [NPHHHMAIOT
y4acTHe pasivubble MUKPOGH, BOCCTAHOBJAMIOUIME HUTPATH IO  CBO-
B0IHOrO a30Ta. :

B macrosmiiée Bpemsi u3BeCTHO OGOMBILOE YHCIAO IEHUTPUDHIH-
pyownx mukpobos (Bacillus denitirificans, Bacillus pyocyaneus,
Bacillus fluorescens liquaefaciens w np.), BecbMa UWMPOKO pPacmpo-
-CTPAHEHHHIX B TIOYBE M MODPCKOH BOJeE.-
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Kpome Toro, I/s CyXONyTHBIX PacTeHHH 4acTb CBSI3AHHOI'O M HAXO-
JIAIMIErOCS B TOYBE &30TA TEPSIeTCs  BCJAEJCTBUE IPOIECCOB BHLIMBIBAHKA
H YHOCa FPYHTOBBIMH BOJAMM HHTPATOB.

Taxk Kak, ¢ LPYyroil CTOpOHH, pa3/OKeHue OpPraHUYecKux Aaso-
THCTHIX OCTATKOB IPHBOIMT K OOpPA30BAHMIO aMMMaKa UM aMMOHHHHBIX

-COeZAUHENHH, KOTOPHE HHIPUQHUMDYIOUIUMH OPraHu3MaMH MepeBOAATCs

‘B HUTPAaThl, TO JCHHUTPU(UKANMUS ¥ BBIMBIBAHHE HOKHBI TOCTENEHHO
WCTOILATh 3amachl OPTaHMYecKOTO a30Ta B IOYBE.

Jlna nononuenust 9TOH IIOCTOAHHOH YOSBUIM  CBA3AHHOTO 4307Ta
B HEOPraHWYecKOH IPUPOAE CYIUECTBYET TOJMBKO mpouecc 00pa3oBaHus
'a80THOH KHIOTH B BO3LYyXe BO BpeMs rpospl. CHenaHHbE B 3TOM
HANpaslIeHHH MOJCYETH NOKAa3ald, OIHAKO, YTO KOJMYECTRO asOTHOMH
KHCAOTHl, TONanalieid B TOUBy BMeCTe ¢ aTMOC(EpPHBIMH OCanKaMH,
CHMBIKOM HHUYTOXKHO /A TOKDHITHS [MOCTOSHHO  COBEPIAIOLIErocs
pacxoja.

IleficTBUTENbHO, NPAKTHKA CEJILCKOTO XO03fficTBA NOKA3ama, 4To
NpU KyJabType X/eOHLIX SJIaKOB HA OJHOM M TOM e MecTe, KOrua
€ [0JI8 HOCTOSIHHO YIAIAETCH 4acTb CBASAHHOTO a430Ta BMECTE € ypo-
»KaeM, TiouBa BechMa OBICTPO HCTOLIAeTCs B OTHOUIGHMH 233073, H
pacTeHust HAUMHAIOT HCMIBITHIBATH HENOCTATOK azoTa. Orcioga BO3SHHUKAET
sHEOOXOAUMOCTb B a30THCTOM YIOOPEHHH, KOTOPOE COCTaBlsE€T OCHOBY
‘COBDEMEHHOT'O CeNbCKOT0 XO3SHUCTRA.

Ecnu Ha MecTtax, 3aHsTBIX DpacTeHHAMH Jukoft (Quiopw, He oury-
uraeTcs a30THOrO TrOJI0JaHus, TO, OYEBHAHO, MAOMKEH CyUIeCTBOBAThH
NpOlece CBASBIBAHHA ATMOC(EPHOTO a30Ta, KOTODHE TMOKPHBAET YOBUIL
€70 U3 TIOUBH.

B mHacrosumiee BpeMsi TOWHO YCTAHOBAEGHO, UTO HPOLECC 3TOT
OCYUIECTBISETCH  AESTOALHOCTBIO  ABYX rpyrm  Gaxrepuit: OakTepun
NepBOH IPYNOLl XUBYT B COXHUTEIBCTBE € BBHICHIMMH 3€JAEHLIMM  pacTe-
HUSIMM, [JaBHBIM 00pasoM ¢ 6o06oseiMu, a OakTepuyu BTOPOH rpynist
BEAYT OOLIYHYIO KW3Hb Canpo(HUTOBR B MOUBE.

Ilporecc cBsI3bIBAHMS a30Ta neppofl rpynmoil Oakrepui, OTHOCH-
meix K BULy Bacterium radiciocola, 6nn ussected M3 CelMbCKO-X035i~
€TBEHHOl TpaKTuku eme B ApeBHocTH. CenbCkue XO03d9e¢Ba 3AMETHIH,
YTG, B MDOTHBOJOKHOCTE XAeOHBIM 3aakaM, GOOOBBIE PaCTEHHSl He
UCTOMIAIOT MOYBHL, H 3/aKH, IOCeAHHBE [ocle 606OBHX, Jal0T XOpOLIUH
ypamail, D10 HaGMOACHHE U JIRTIO B OCHOBY €eBO0OGOPOTA WAK TIOAO-
CMeHa, CIYXAallero s NONJepXaHus [JIOAOPOAXsi TMOYBBI' MPaBWILHOM
CMEHOH KyJNbTUBHDYEMBIX PacreHufl. YKazaHHS O HEOOXOAHMOCTH CMe-
HATb fIOCEBBl 3/TAKOB IOCERAMM GOGOBBIX MOXHO HaliTH y Buprunus

B ero. ,Georgica“.

Sarem arpOHOMBI RPSIMBIMH OMBITAMH BBIACHIIH, 4T0 G0G6GOBbIE
00JaId0T CIOCOOHOCTLIO CBSI3LIBATL ATMOChePHBIH a30T, HO MEXaHHM3M
3TOrO CBA3LIBAHHSA OCTaBAICH Hew3BecTHbIM. ToJbko Oaarosaps KJAacCH-
geckum ucciaenopaHusM lenappurens u Buabdapra, KOTopbie
JIOKABa/i, YTO cHocoOHOCTh GOOOBHIX CBA3BIBATH 430T TECHO CBf3aHa
¢ 00pasoBaHHEM Ha HMX KOPHSX O0COOBIX B3AYTUH, HA3BIBAEMEIX KJY-
O eHsKaMH, BONPOC 3TOT NOAYYHI HARJCKALIEe OCBEIIEHHE.
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KnyGenbku 5Tr Gbini u3ydeHn BopouuHbiM, IIpDAXMOBCKHM,

DefiepunkoM M Ap. Y4eHBIMH, KOTOPHE BLUICHHAH, 4TO OGpasoBanue

B3AyTull Ha KOPHAX 00GOEBKIX NPOHCXOIUT BCIEICTBAE NP OHUKHOBEHNS GaK-
Tepuil B TKAHb KOPHA. DakTepuu 5TH HMEIOT BHJI TIOABHKHEIX MANOUEK; OHU

GBICTPO DPASMHOMAIOTCA B KJAETKAX KOPHH, YBEMHYHBAIOTCHL B pasMepax,

HO 3aTeM MPUHUMAKIOT YPOLJMBLIE WHBOJIOLMOHHHEE (OPMBI, H3BECTHHIE
' Toj Has3BaHMeM 6 aKTep ou g oB. [locne o6pasosanus GakTepounoR pas-
BuTHe DaxTtepuil npexpawaercs. COIVIACHO COBPEMEHHKIM B3IVIZAaM, COOT-
HOUIEHME MEXAY KIyOeHbKOBhIMU OakTepusiMu ¥ GoOOBLIMH  BHNOJHE
TNOAXOAMT TOJ TIOHSTHE NAPasWTH3M4, NPH YeM B NEPBbI NEpHOL pas-

BUTHSH, KOTAQ PAaCTEHHs! elle MOJIOX, GaKTepuM SBASIOTCH HapasHTaMi;

3aTeM pACTEHHEe-XO3siMH [OJIyyaeT NepeBec W NPUOCTAHABAMBACT pA3BU-
tHe Oakrepuil HEHCTBHEM CBOMX KHCIBIX COKOB M UCTIONB3YET CBA3AHHbIM:
HUMH a30T.

B nefiCTBUTENILHOCTH COOTHOLIGHHE, TIOBMAUMOMY, ClOXHee; (QU3HO-
norudeckul o6Men Mexxy OGakTepHsMH ¥ DACTCHUEM-XO3IHHOM Hauu-
HAETCSH, BEPOATHO, C MEPBHX K€ MOMEHTOB NPOHMKHOBEHHMsI GaxTepuit
B TKaHb KOPHf, M ¢ 3TOr0 K€ BPEMEHM HAYUHAETCA HCNOAb30BAHUE
buKCHPYeMOro UMK 830Ta PAaCTEHHEM-XO3IUHOM.

C 6uonornueckoll TOUKM 3PEHHMS BECbMA - HHTEDECHO TO 0GCTOA-
TENLCTBO, 4TO, OyIyud - CXOAHBIMM MOD(OJNOTHYECKH, KNy GEHBKOBBIE
GaKkTepuy pACANAIOTCA HA CEPUI0 (UBMONOTHYECKHX Dac, M3 KOTOPHIX
KaXaasg NPUCMOCO6NeHa K COMMUTENbCTRY JIMIIE € ONPENENEHHBIM BUIOM

6o60B0Or0. HyTEM CHCTEMATHYECKUX ONBITOB MOXHO B KOHUE KOHUOB

NPUyunTh GAKTEPUIO ONHOTO BUAA K COMUTENHCTBY C APYTHM BHIOM,

HanpuMep GaKTepuio KieBepa K COXMIENLCTBY C JIOUEPHOH, HO TONbKO:

B TOM Cjfyyde, €CM B3sThle BMJbl OOOOBBIX GJH3KO DOJCTBEHHH APYT
apyry.

Kak 661 TO Hu ObLIO, TOUHBIMH ONBITAMM OBLLIO YCTAHOBJAEHO, YTG:

NP BLIPALIMBAHUM B CTEPHIM30BAHHON mnouBe 63 KIyOeHbKOBBIX OaxTe-
puit 6060Bbe HE 06pasyOT KJIyOeHBKOB HA KODHAX ¥ CTPajaior,
HONOOHO JAPYTUM BHICIIMM PACTEHMSIM, OT HEIOCTATKA 430Ta, €C/IH ero

6610 Mao B NOYEE. HpI/IBCJleM T WVTIOCTPpatdyd  JAaHHBIC OfMBITORB:

FenspurenguBunabbdapra ¢xenrsm nynunom (Lupinus luteus).
Pacrenusi 61y pasjeneHbl Ha [Be TODIMH, M3 KOTOPHX OJHH BHDA-
HIMBAACHL B CTEPUAMBOBAHHOH MOYBE, a APYyrHe B TIOYBE, 3apPaXeHHOH

K1yGenbKOBLIMM OaxTepusMu AynuHa. B pesyisraTe GHUIH  TIONYYEHbE

ciaenymume JaHHbie!

Cyxoft Bec [puGslie
pacreHus  OpraHAYeckKo-

B rpammas. ro asora
B rpaMMax.

Kyartypsl 6€3 fakrepuii (6e3 KJIyﬁCHbKOB) *
Pacredne No 1 . . . . . . 0989 - — 0,004
» Ne2 ... ... 0828 — 0,009

Kyabtypr ¢ GaxTepusimu (¢ KAyGeHbKaMu).

Pacremne Noe 1. . . . . . . 38919 -+ 0,973
» Ne2. ... .. .3375 -+ 0,958
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KnyGenbKoenle GaKTepuy GLIIM 3aTe€M BhIpalleHb! B MCKYCCTBEHHbBIX
KynpTypax Be#iepunxowm, Jlopanom u Mase (1897). [locren-
HEMY YHAIOCh TaKxe J0Ka3aTh MX CIIOCOGHOCThL CESI3bIBAThL CBOOOIHMINA
asor arMocdepsl. Ma3se TNPUTOTORIA NUTATENBHYIO CMECh H3 OTBapa
JHCThEB 6060BOTO pacTenus ¢ MpuGarkoit 20/¢ caxapa; B 3TOH cMecH TaKuM
06pasoM GaKTepusM 1aBanoch HeOGOJbINOE KOMUUECTBO CBI3AHHOrO a307a,
KOTOpoe, no MHeHu0 Ma3ze, HeOGXOZMMO IMsl HAYAJIBHOTO Da3BHTUA
Gaxrepuit. - Ky/bTyphl BendCh MPH LIMPOKOM AOCTYIIE BOBAYXd B TOHKOM
cll0e KUAKOCTH.

B pesyabrate ObliM NOJYYEHH CAEAYIOLIME KOJHUECTBA CBA3AH-
HOTC as3oTa:

' Kyasrtypo.
Ne 1 Ne2  Ne3
KonuuecTso cBA3aHHOrO a30Ta (B MrI.) 10

ompitTa . . . . 62,1 70,7 224
Konuuecrso CBﬂBﬁHHOfO aaora (B MT.)
. NOCAE OMBITA . - . . . ... 1029 1182 458
Mpuéplae . . . . . .« . . . ...+ 408 4 475 4234

Bakrepun 06pasoBaiM Maccy CAM3H, Kak 510 Hadmonaercs U
B kiyOenbkax GOGOBbLIX; B 2TOH CiIM34, TOBHUUMOMY, H CKOIUsercs
(uKCHPOBAHHBIK a30T.

Yro ycBoeHue cso6onﬂoro a30Ta cosepluaercs B KIYOEHBKAX I,
1o KpaliHe#l Mepe, B KODHAX, 5TO GhUI0 J10KasaHo ombitamn Kocco-
suua (1892), koTOpHIi KYJLTHBHPOBAN TOPOX TakuM o06pasoM, Wro
OHa TIOPUMS pacreHuifi noJaydyana rasoo0pasHblfi as0T TOABKO 4epes
Hal3eMHble 4acTH, a IPYrad 4epe3 JoJ3eMHbIe.

OnptTel, NPOU3BENEHHHE B LENX. IPAMOro ONpENe/eHud yCBOEH s
razo0o0pasHOro asoTa KiyOeHpKaMM, HaiM OTPUUATENLHBIE PEe3y/ibTarhi
(Tumupsasen 1893, Beasx u Typeruu 1915). Moxuo 6nuo,
C/leJlOBATENBHO, HyMaTh, uTO (uxcanus asoTa NPOUCXOAUT TONLKO B Ca-

‘MBIX  HAUalbHBIX CTalWsX PAasBUTHS Oakrepu#i; OAHAKO, 1O RARHBIM

Ho66e u lenbpurens, NPuGHIL CBI3AHHOrO pPAacTeHMEM as30Ta
Bonbuie cyxoro Beca Kay6GenpkoB. Tak, B OIHOM ODBITE C TOPOXOM
npubLUbL a30Td cocTaBasia 1 Tp., TOTAA KaK CcyXoH Bec KJIyGeHbKOR
paeusncss seero 0,3 rp.  Takum 0OpasoM, Heabss He NPHUSHATH, 4YTO
MeXaHN3M CBS3bIBAHMS 430Ta KNyOEHbKOBBIMM GaKrepusMu M Ilepefadn
ero 6060OBOMY DACTEHHIO OCTAGTCH COBEPINEHHO HEBLIACHEHHBIM.

Ces3biBaoMe ATMOCQEPHBIA a30T GAKTEPHM BCTPEYAIOTCS - TAKKE
B COMHTENLCTBE € DasIMYHBIMM Tponnyeckumu Buuamn Rubiaceae w
Myrsinaceae, 06pasys B3AyTHs Ha JUCTBAX. . 30€Ch COMMTENBCTBO LPH-
RANO BIIONHE 3aKOHOMEDHBI Xapakrep, Tak Kax OakTepud HaxXOXsTCs
B CEMEHH PACTEHMs-XO39MHA MO KOXYPOH M TNPOHMKAT B TKAHb 3ap0-
IBlIa TOABKO BO BpeMs npopacramud. Pabepy (1912) ynanocs
HONYYNThH YMCTYIO KyAsTypy OaxTepuii M J10Ka3aTh, YFO OHH CBI3LIBAIOT
¢BOGOMHBI a30T. o

Hakonen, ofpasosanie KAyGeHbKOB Ha KOPHAX KOHCTATHPOBAHO
y Alnus glutinosa, Elaeagnus, Myrica n. Podocarpus. <

" Marepusi B pACTeHIIH. . : 12
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Passurne KmyGeHpKOB M y 3TMX PACTEHuiH, NMOBHAUMOMY, CBS3aHO
¢ ycBoeHueM aTMOC(EPHOTO a30Ta, OJHAKO, QUKCUPYIOLIMH asoT opra-

usM eute Mago usyden. Ilo mammem Ilexno (1910), y Alnus glu- .

tinosa w Myrica gale oGpasosanue KiayGeHLKOB BHIZLIBACTCH BUJAMH
Actinomyces.

Kak Hu BaxeH Tipouecc (QUKCAUMH a30Ty KIyOeHbKOBLIMH  GaKTe-
pusMM AAA T€X PACTEHMH, C KOTOPBIMH OHW COXHTENLCTBYIOT, BCE e
B 0fIieM KPYroBOPOTE 430TA OH \KOJHYECTBEHNO HIDaeT BTOPOCTEIEH-
Hylo poib. Ha nepsom mecTe, 6e3 COMHeHHs, CJenyeT HOCTABHTL CBS-
3bIBAHUE a30Ta CANPOPUTHLIMH MHKPOGAMH, CBOGOMHO WUBYIIUMY B IIOYBE.
‘llepsoe yxasaHue Ha BO3MOXHOCTH TaKOrO Mpoiecca B Hpupope  Gblio
nauwo xuMukom Bepreao (1892); on man u skcnepuMeHTANLHOE TOKA-
3aTeNbCTBO, YTO (PUKCALMS a30Ta IOYBOH CBA3AHA C KHUBHENESTENBHOCTLIO
MHKPOBOB, :

Onn4Ko, BblIeNeHHe MMKPOGOB H TOUHOR MCCIEIOBAHHE NPOLEcca
_Obl10 npousseneHo Buepsbie Bunorpanckum (1893), npumeHusmnm
paspaboTaHHLIA MM e METOJ CEeNEeKTHBHHX KyasbTyp. Tak Kak OThi-
CKMBAJICA MUKDOO, cHocOOHBIH, CBA3RBATE ATMOCOHEPHHH 430T, TO JUIA
ero BblJeJEHHSA BnﬂorpaIICKnii [IPUrOTOBUA NUTATENBHYIO CDeny,
COBEPUICHHO JIMIICHHYIO CBA3aHHOrO asota. Cpella comepxana MHOTO
caxapa, TaK Kak (MKCAIMa a30Ta COTPOBONKIAETCA SHEPTHYHBIM PAsIo-
MEHUEM Caxapa, CRYKAWEero IV MHKpo0a HCTOYHMKOM 3HEPruu. Bhige-
JIEHHLI MHKDOG OKa3a/Icsl aHASPOOHLIM OPraHuM3MOM, KOTOPeH BH HoO-
rpaacxuM 6wl HasBad B dects lactépa Clostridium Pasteuria-
num. OH NPOHU3BOIMT MACITHOKHCIOE OpPOKeHHE ' caxapa ¢ o0pasona-
HHEM MACISHOW W YKCYCHOH KHCJIOT, GYTHUNOBOIO cnypTa, BOAOPOAA M
YIVIEKHCAOTH.  PHUKcallusd 430T4 MPOHCXOIMT, 10 Bunorpamckomy,
flyTeM 00pasOBaHMA aMMHUAKa H3.430Ta aTMOCQepbl K ROLOPOA B MOMEHT
goigenennd. [lo wmueHuw Hlo na, peakums ufer ¢ oGpasosaﬂueM a30-
THCTOAMMOHHIHON COMHM M3 430Ta U BOILI no popmyie:

[To muenuto Omens HCKOTI O, peaklusg [OPOTeKaeT 0 YPABHSHUIO:

2N2—'—3HQO: 2NH3—I\-30-

Beigensiommics 0pi 5TOM 'KMCJAODOA MAET Ha oOKucienue caxapa. Clo-

stridinm Pasteurianum upespniuaiiHo pacnpocTpaHes B NPHPOLE; OH -

Brinened w3 noys Craporo u Hosoro CseTa, npu yem PasHOBHIHOCTH
Ma/I0 YKJIOHAIOTCS OT TUNUYHOH HOpMBI, HallmeHHoR Bnuorp‘a;[cxnm.
B noyse mMukpo6 wuBeT, MOBUIMMOMY, B CHMGHO3€ C ABYM# aspoGHLIMH
MHKPOGaMH, KOTODbIE CO3AIOT JUIL HEro OGecKHCIOPOAHYID Cpery W,
B CBOI0 Ouepelb, I10b3YIOTCSH CBSISAHHBIM 430TOM.

B 1901 r. BeitepuHKY yAaloCh BHAeJUTHs M3 CANOBOH 3EMiH
aspoéﬂmﬁ sun, Azotobacter chroococcum, kotopmii Fakwe 0OKasancs
€NOCOOHLIM PHUKCHPOBATD ra3006pa3Hbu>i a30T.

Azotobacter ropasuno xpynueé Clostridinm u, B npomsononon{-
HOCThL TOC/eNHeMy, He oOpasyer €mnop; OH Bbrpa6aTHBaeT MTUTMEHT, U

v
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KyJBTYPHl €ro, 0COGEHHO HA -HEKOTODBIX CPenax, IPHHHMAT Oyphilt
UBET. ’ .
CesaswiBanue asora y Azofobacter vneT BecbMa SHEPrHYHO; B TO
BpeMs, Kak Ha 1 rp. pasnoxenHoro caxapa Clostridium ceaswiaer Bcero
2—3 wmr. asora, Azofobacter - ¢uxcupyer no 80 wmr, Ilomumo
YKa3aHHBIX ABYX MHKPOGOB, CIIOCOOHOCTb CBA3KLBATL A30T AarMocdepsl,
fIOBUAMMOMY, TPUCYINA W MHOTHM APYruM OaxrepusaM, BeLyLjuM canpo:
BUTHYIO X13Hb B nouse. HywHo 3ameTuTsn, uTO CMOCOGHOCTH . CBABHI-
BaTh 430T O6GHAPYXUBAETCS TOJMBKO B OTCYTCTBMHM CBI3AHHOFO a30Ta
B muTaTeNsHOM cpepe. [109TOMy BOSMOXKHO, YTO MHOrHE GakrTepuu, HE
HPOSBISAIONIME CHOCOOHOCTH CBA3KBATH 430T B HOPMAMBHBIX YCJIOBHAX
MUTaHUS, B AEHCTBUTEJIBHOCTH OBNAI4I0T 3TOH cnOcOBHOCTBI),

YTo KacaeTcss MMEKUIMXCS B JMTEPAType MHOTOUHCIEHHBIX YKa3a-
HUH, 4TO CBASHIBATL 430T CcHOCOOHbB Tpubbl #  BOAOPOCIH, TO IOKA
OKOHYATENILHOTO TIOATBEPIEHNS OHHU He NMOJLyuuiu. BhiClune ke seneHsle
PacTeHUst COBEPLIEHHO JIMIMEHEI 3TOH CHOCOGHOCTH, KaK Oblig IOKABaHO
KJaCCHUECKHMMH ONMbiTaMu By ccaHT 0, a Takke B- WIMPOKOM pasmepe
NPAKTHKOH HCKYCCTBEHHOTO pasBeleHus.

O71ciofla ICHO, YTO HPOLECC CBI3LIBAHNA MUKPOOaMu -aTMocdepHoro
430Ta BaXeH He TOJLKO caM o cefe, KaKk Npolecc yCBOEHHs 3SJeMeHTa

.MI/IHepaJIbHOI(/i cpenbt JUld CUHTE3A OPraHnyecKore BeEleCTRa, HO .oH'

BAXeH TaK e, KaKk (akTop,  KOCBEHHO YCHIMBAIOWUHA NPOU3BOIUTENb-
HOCTb 3€JeHbIX PACTEHHH. \

B. Cunte3 6elkoB 3ejeHbIMU PacTEHHAMH.

BeneHble PaCTEHHS, KAK yIKe ObUIO YKA3AHO BHIWE, JHIIEHB CIIO-
COGHOCTH ycBauBaTh ra3oo6passeii asoT atmocdeprr. OHH ycBauBaoT
STOT BAEMEHT B BuIe HWUTPATOB M AMMOHUHHBLIX COEJUHeHHil mOouTH
MCKII0UMTENLHO U3 NOYBK, TaK KdK YCBOEGHHe rasoo0pasHOTG . aMMHAKa
HaA3EMHbIMH YACTAMY NPAKTHYECKM He HMEeT 3HAYEHHS.

C TeopeTHUeCKOH TOUYKM BDEHMS BIIOJHE BEPOATHBLIM IpeacTa-
BASETCH TaKKe YCBOEHHE DA3MMUHBIX OPrafvyecKdxX COeIMHeyuH asorTa,

KOTOPHIC MOTYT. HAXOAUTLCA B IOYBE, I'DYHTOBLIX BOJAX M BOHIE BOAOE--

m0B. HacexkomosiaHble pacreHusi, ycBaupawiiue Oe/KOBbHIE CoeTuHEHUs
JKMBOTHOI'O IPOHCXOXKIEHUH, GOGOUBLIE pACTEHHd, IO/b3YIOIIMecs = opra-
HUYECKMM 430TOM KJIyOeHbKOBHIX PACTEHMH, N30T HaM 00pas3uyKu ycBoe-
HUSL OPFAHWYECKOTO 430TA TUMMUHLIMM 3€EHBIMM PACTEHHUSIMH, HE yTpa-

TUBIIAMA CHOCOOHOCTH K- (orocHnTesy. Hakowel, psaoM clienuanbHBX

ONBITOB BHIPAINMBAHKA 3€MEHBIX DPACTEHMH B CTEPHUABHBIX YyCNOBHSIX GbIIO
IOKA3aHO YCBOCHHE STUMH DACTEHUAMH LENOro  psoa a30THCTHIX Opra-
wnueckux coequnenuii. - Tak, mo- zaumnem Jlorina (1899), pasaudnbie
suiciine pacrenus (Cucurbita, Helianthus, Zeq v 1p.) yCBaUBAOT MeTH-
NAMYH, STUJAMUH, NPONWIaMuH, GYyTHIAMMH M aMMHaK HemOCPeICTBEHHO,
'B5e3 TIPeABAPUTELHOIO NPEBPAIEH s B JIPYTHe COeNHHEHHUs.

12*
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Ilo nopettuim nanmsi ITeTposa (1917), ycsaupamoTes Taioke

acnaparus, THpO3uH M JEUIUH; TOYHO TAKXE YCBAMRA€TCH U CMeCh 430-
TUCTBIX COeRMHEeHH#l, W3BECTHAS IOA HasBaHHeM nentoHa Witte.

Ieapt psit MIAHKTOHHBIX, COLEPKAUTUX XAOPOMHIT OPraHM3MOB,

TIOBHIMMOMY, JaXe NPEXMOYHTAIOT OpPraHRYecKud a30T HEOPTAHHYECKOMY

U yCICUWIHO pacTyT B BOAHBIX cpenax, I‘llC,HpOHCXOlIﬂT Havdanbnbie CTaauk:

DAa3/I0XEeHusT OEJKOBBIX BeLIECTB,

Hag xusuu 3eJleHBIX pacTeHu#t, 0ZHAKO, YCBOCHI/IG OpraHnuyecKoro:
- 830T4 HE HMMEeT CYINECTBEHHOIO 3HA4YEHHHA B HOPpUPOAHBIX - YCIOBHAX. -

Kpome Toro, ono u He mnpeacraBaser I8 Hac  GOJBLUIOrO HHTEPEca,
TaK KaK B 3TOM Cly4Yae 3€JeHOE€ pACIeHME. HHYeM He OTJIHY4ercs OT

TANHYHOTI O canpo@ma nepepa6aTmBaxomero rOTOBOE & opraanecxoe‘

BELIECTRO.

C Touku 3peHus anepremqecxoﬁ M CHHTETHYECKOH HauGOAbIIuii
MHTEPEC NPECTABAAET CHHTES 0eNKOB HAa CYET CBA3AHHOrO MHHEDPAD-
HOro asora.

B cocras pacrureNbHbIX GENKOB, MOMHMO asoTa, BXOIAT Tamxei
docop u cepa. Tax Kax CTPOEHHE MOJNEKYJIH OGENKOBHIX BELIECTB.

OCT3ETCH HEMBBECTHBIM, TO OTCYTCTBYET M PAUOHANLHAS KNACCH(DUKATIIS
PaCTHTENbHBIX OelKOB, OCHOBaHHAY HA KX XHUMHYECKMX CBOHCTBAX.
MssectHo, Bo BesikOM ciyuae, uto Geaxu, coaepxaime (ochop, obpa-

3yI0T 0¢O0yIo TPYNNy ¥ KOHUEHTPUPYIOTCH [PEUMYIIECTBEHHO B Kie-

TOYHOM sape.

VMeuipecs onbiTHbIE IaHHBIE MOKA3bIBAIOT, 4To (ochop ycrau-
Baercsl B (popme docdaros, npu uem uHacTHia POcHOPHOH KMCAOTBE
BCTyTaeT B COelMHEeHUe 6€3 rIyGoKOoro H3MeHeHus M, BO BCAKOM Clyuyae,
6e3 soccranosnenns. 110 pamHbIM HaCTepHaxa, B 3e/leHOM JucTe:

cosepmiaercss o6pasosanue. u3 Qopmassaernaa ¥ GocOPHOH KHCIOTHL -

T4K HasblBaeMOH (urHHOBOH (okcuMeTHAdOCchOpHOI) KucnoTsl. TTpucyr-
CTBME 3TOH KHUCHOTH- B PACTUTENBHBIX TKaHAX OblI0  OOHAPYHEHO.
[TacTepHakoOM, RO MpeACTaBAseT JM OHA JeHCTBUTEILHO e pBbLii
NPOAYKT ycBOeHHs (OCHOPHON KUCHOTHI, OUEHL COMHMTENLHO,

Ilo nanswiv Heil 6epra, GuTUHOBas KHCIOTA CONMEPHHT B CBOEH
YaCcTHIE WHO3UT, W NHOTOMY  OH npezmoxmn ee HaselBaTh MHO3UT-(hoC-
(POpPHOH KuUCHOTOI.

Ona oGpasyer ¢ KalblHeM H MarHHeM ABOHHYIO COMtb, HABBAHHYIO-
DUTHHOM;

Cornacuo onbiTam 3a/ecckoro, ycBOeHue ocdopHOHt KUCAOTH
MOKET HPOMCXOAMTh B BHIPOCHIMX OpPraHax, HanpuMmep B JUCTbAX, HO.
KOMMYECTBEHHO 3TOT MPOLECC He MOXKET Mrparh CKOJbKO-HUOYAb 3HA-
UMTENLHOR DOJIM, NIPH 4eM HHKAKOH CBA3M HE CYMIECTBYET MEXAY YCBOE-
nuem GochopHOH KUCAOTH U (DOTOCHHTEZOM.

Hocrymue B pacrenue B Qopme docdaros, dochopras xucnora
"34TeM  JIETKO  AdeT  3HUPH ¢ HMHOBUTOM, IVIMIIEDHUHOM, YTJEBOIAMHU.

D@upel 3TH MOTYT BCTPEHATHCH KAK B CBOGONHOM BMAE, TAK ¥ BXOXUTH: .

B. COCTaB DasHOOOPA3HBIX ~ COEUHEHUH, HaspiRaeMbix QocdarupaMu U
HYK/ICHHOBLIME KHCIOTaMU, KOTOPHIE, B CBOIO OYepelb, OOHKHOBEHHO-
ObIBAIOT COeXHHEHBI C GEJKOBHIMHU - BelleCTBaMH. ~ Haxonnenne docdop-

|
|
a
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HO# KMCJIOTHl NPOHCXOAHT B PACTYILUX HACTIX; KPOMC TOIO, 0DHILHOE
‘HaKOIVIEHHE €€ TIPOMCXOAMT B NePUOL LBEeTeHMs, IpH ueM Qocdars u

MHO3UTOMOCHOPHAA KUCIOTA NEPEJBUTaOTCsS B CO3PEBAKILME CeMEeHa.
B 1o Bpema kKak KonuuectBo docdopa B GeiKax MOMKET HOCTUIATH

<«

B0/s, KomMuecTBO cepu. koaebaerca B npepenax or 0,3 no 2,4%.

Cepa BOCTIDMHMMAETCS B BUJE CEPHOKMCHBIX COJEH, KOTOPHE NOMKHBI

JIQABEPIaThCd BOCCTAHOBIEHUIO 1Jd 0CBOOOKMEHNS CEPhI; B KaKUX 4acTax

pacreHusi ¥ Kax NPOHCXOJUT TO BOCCTAHORICHHE, OCTAETCH HEHW3IBECTHLIM.

B Bonpoce o cuHTe3e 0enKkOB IViaBHOE BHUMAaHHe HCCAejoBaTenel
TIDUBJICKAN  430T, KOJIHYECTBO KOTOPOIrO B DasHBIX OJKOBBIX COeAHHE-
Husx xonebrercs oT 15,2 no -19,20/,.

Briciine pacTeHus MOryT BOCIPUHUMATH a30T B (DOpPME aMMOHmM-
HBX W A30THOKHCHABIX COMel. - Kak UOKASAIM OMBITHI CTEPHILHBIX Ky/b-
TYP, pasBuTHE pACTEHUH, a4 CENOBATENBHO W CHHTe3 O€NKOB UAYT
‘ONUHAKOBO YCIENIHO MPH YCBOEGHHH TEX W JAPYTUX COEIMHEHWH.

Ilpn corDemMeHHOM COCTOSHHM HAWIMX 3HAHWA MEXaHH3M CHHTE3a
BEJIKOBBIX -COeTUHEHHH O0CTAeTCS HESCHBIM B CaMBIX CYUIECTBEHHBIX CBOUX
cTopoHax. - B Bumgy Toro, uro upu rujaponuse Ok pacnanaroTcs Ha
AMMHOKHCIOTH, €CTeCTBEHHO TMPEATIONaraTb, Y10 CHHTE3 HX B pACTH-
TeJIbHOH 'KICTKE WIET B HanpasaeHuyd = 0OPATHOM  THAPONMBY, T.-€.
HaurHaeTcsl ¢ 06pa30BaHUA AMMHOKUCIOT.

Hanuunocts yriaesogos u HUTPATOB SIBIAETCS HEOOXOIMMEIM YC/IO0-
BUeM IS cMHTe3a GeIKOB; TaK KaK HUTPATH JOMKHBI ObIThL BOCCTa-
HOBJIEHBI, TO CHHTE3 [OMKEH CONPOBOXKAATHCH NPHJIOKEHWUEM 3HEDPIHH,
KOTOpast- MOXKeT ' ObTh ilonyueHa Jaub0O NyTeM OKHCIEHHS. YIJIEBOIOB,
Jubo TOTNOIIeHNeM cBeTa:. [lenb3st HE 3aMETHTh, YTO B HWMEIOIIEMCS
JNOBOMLHO OGIIMPHOM OIBITHOM MaTepuale 10 3TOMY BONPOCY SHepre-
THYeCKasd CTOPOHA TOYTH COBEpIIEHHO He ‘paspaboTaua. :

MOMHO CYMTATEL BIIOJHE TOYHO . AOKA3AHHBIM, YTO CHHTE3 OeNKOB
APOUCXOMUT KaK B HAN3eMHBIX, TAK M ‘B NMON3EMHBIX OPraHax, T.-e. Ha
CBeTy W B TeMHoTe. QIHAKO, B IKCIEPHMEHTATHHBIX KCCICAOBAHMAX,
TIOCBSAILIEHHBIX 3TOMY BOHPOCY, HELOCTATOUHO 'PESKO Pa3rpaHHueHBbl Tep- .
BUYHBIA W BTODHUYHBIA CHHTEe3 GE/KOB.

3ejieHoe PaCTeHME, KAK W3BECTHO, HE BHIAENSET a30T4; pacman
GENIKOB,. CONPOBOXKAAIOMIMA HOPMAIBHYIO XKU3HEAEATENLHOCTh, 110 MHEHHUIO
[IpSIHUMOIHUKOBA, HACT N0 AMMHUAKA; ONHAKO, aMMHAK HE HAKOIIAeTCH
B TKAHSX B CKOJBKO-HUOYyIh 3HAUHTENHHBIX KOJMYECTBAX, a IEPEBOMUTCA
® aMMA acHaparuHOBOH KWCIOTE, R acraparkH, OPHCYTCTBHE KOTOPOro
B -3HAYMTENBHBIX KOIMUYECTBAX OLII0 KOHCTATHPOBAHO Y 3ITHONMPOBAHHBIX
pacrenui. ~
AcnaparuH - MOXHO OBUIO’ 651 TakuM 00pasoM, CYHTATh TMEPBHIM
NPOAYKTOM cuHTe3d Genkor, Kak mokasanu onbiTel IleTpoBa ¢ Kyib-
TypaMM B CTEPWIbHHIX yCAOBUAX, Aaclapardd YCBAWBACTCH  3E€JIEHHIM
pacTeHueM ¥ MONKET ObiTh YTWIM3MPOBAH B KayecTBe Marepnaﬂa pH
cuHTe3e 6enxos,

Ho ' camo. co6ow0 pasymeercs, MOMHMO acnapamHOBoﬁ Kncnom,

TJIS CHHTe3a GEJIKOB  HeOOXOAUMBL €le H JAPYrMe. aMHHOKHCIOTEL.

BecbMa BEDOATHO, H4TO TPU -BTOPHYHOM CHHTe3¢ GENKOB, COBEPUIAIO-

\
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‘JileMcs B npopaCTaloumx cemeﬂax, KJIy6HHX n nyxommax NoCTpOEHuE ‘

qacTHIEl Genka IPOMCXOAHT Ha CYET NPOAYKTOB THAPOMH3A YKE HMEIO-
IuXCsT . 3afacHbiX q)OpM 66.711(3, IpyH YeM THIAPOJU3. 3TOT MOXET HTTH

TOJBKO [0 aMHUHOKHCIOT WM KaXe TONLKO A0 TentuioB. [Ipn HOpMajb-

HOM D43BUTHY PAacTeHHA, NOBHAMMOMY, TpPOHEcC ruApoNu3a M CHHTesa
OenxoB TAK ¥ uaeT Ge3 HAKONNEHWs] 3HAUUTENbHLIX KOMYECTB aclapariHa.
MoxeTt nu WTTH TepBUYHBIN CHHTE3 O€NKOB B HOJ3EMHBIX -Opra-

Hax pacreHua? [Ha 3ToT BOmpoc maeTcs OOGLIKHOBEHHO YTBEPIHUTEINbHEIH -
OTBeT, HO KOJHMYECTBEHHAsd CTOPOHA fABJAEHMS oOcTaBiafercs 6e3 nocTa-

TOYHOrO BHMMAaHms. MeXAy TeM, €CTb HEMalo OCHOBAHHH CYHTATD,
'Yyro mepBHUHBIM CHHTE3 GEIKOB COCPEfOTOYEeH, IIPEHMYIICCTBEHHO,
B Haj2eMHLIX OpraHax M, TJaBHHIM 00pa3oM, B JUCTHNX; €CIU OH |
COBepillaeTcss B HOMASEMHBIX Y4cTAX, TO KOJIMYECTBEHHO "DTO He HMeeT
CYLIECTBEHHOrO 3HayeHHsi, ONBITH ' KOJbUEBAHHS HACHO . T0Ka3HIBAIOT,
_UTO PasBHTHE HAJX3EMHBIX uacTefl COBEpPLIAETCS HOPMANBHO Ge3 NPHTOKA
OPraHuyecKoro a30Td M3 KopHe#. B Noib3y IpeuMylLIECTBEHHOTO 3Ha-
Yyegusi MepBHUHOrO CHHTE34 B HAABEMHBIX YacTIX roBOPSAT TdKkKe Hab/o-
JEHUS HAX CONEPKUMBIM CHUTOBHIHBIX TPYOOK. '

MuKpOXHMHUECKHE HCCAeNOBaHMA DMMEpauHTa, bopoouua,
Monresepae, ®panka mnokasard, 4T MPHCYTCTBHE A430THOMH
KHUCTIOTEl MOXHO 'KOHCTATHDOBAaTH BO BCEX HAJ3EMHBIX 4aCTAX, 32 HCKIHO-
YEHMEM MOJIOABIX HapacTaloMX BEPXylIeK cTebns M 3eNeHON napep-
XiMbl aucTheB.  OTCIONA MOXHO CHETAaTh BBEIBOJ, YTO PEAYKIUMS HUTpa-
TOB NPOUCXONUT HPEHMYIIECTBEHHO B 3e/M€HOH napeHxuMme muctd. [lo
sapueim Hlummepa (1888), penyxkuma HUTPaTOB HA CBETY AT Gosee
JHEPIUYHO, 4YeM ‘B ' TEMHOTE;. TakUM o00pasoM, eCTeCTBEHHO BO3HHKNA

MBIC/IB, 4YTO MECTOM. CHHTE3a 6enKoB CIYXUT XJNOPOIIACT, ‘M YTO '3TOT

CHHTe3 COBEpIIAeTCs Ha CYET CBETOBOH 3HEprum,

Onsiter JTopana (1904) moxasamu, 4TO ecan nomenats noGern
WIH JUCThS HA DACTBOPHI CEPHOKHCJIOTO aMMMaKa i KaJuiHOH CeNMuTpsi
M caxapa, TO UPHOHIIb OPraHMYECKOIO a30Td NPOUCXOAHT TOJLKO Ha
CBeTy, NPH YeM ‘HauboJee AKTHBHOE HEHCTBHE OBGHADPYKHBAIOT' CHHUE,
duonerosble ¥ YALTPA(QUOJETOBLIE. YU,

M3 maHHBIX OIBITOB BHIHO - TAKKE, YTO [/ 3€/NEeHBIX JIHCThEB:
60/lee * MPUrOOHBI HUTPATHL, - @ MM HE3eNEHHX IeCTPONHCTHBIX  dopie
’aMMMa'{HbIe COJIH.

3Hayenue cBeTa AaS CHHTE3a 6em<03 06Hapy)Kl/IJIOCb TAKKE B OMbI-
‘tax [Toxnesckoro (1903), KoTOpoit BHIpAINHBAJ DPACTEHHS B aTMO-
chepe 6e3 CO,, YTOOH MCKMOYMTL CUHTE3 YIVIEBOZOB. . B pesyibTate
OKa34J0Ch, UYTO YCBOGHHE HUTPATOB IIPOMCXOINUT OAMHAKOBO KA4K 'HA
¢BeTe, TaK M B TEMHOTE; HO CHHTE3 B TEMHOTE 3ajieDXKHBAETCH Ha O6pa-
*30BaHWM aMMJAa, TOTHAA KaK HA CBETY OH HIET 10 006pa3oBaHus Ge/KoB.
C' npyroit cropoHw, no. nmamHelM 3anecckoro - (1900), B aucThax

TIOCOMHEYHNKA, TIPU OOHILHOM NPHTOKE YIJEeBONcB, 0OpasoBaHue Gem-

,KOR B TE€MHOTE HIET CTOJL XKe SHEpruuHo, KaK u Ha CBeETY.
Haxonen, B Hopefinee Bpema Bap6ypr u Hereneitn (1920

MoKasanu MNPIMBIMHU - ONLITAMH, 4TO  3€JIeHbE . KJETKH  JAeHCTBUTENLHE

PeyLHPYIOT a30THYIO KHCIOTY TIDH TMOMOLIM CBeTd.
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, Takum 086pazom, MBI MOXEM HA OCHOBAHHUM BCEX ITUX AAUHLIX
caenaTh 34K/II0YeHne, UTO pacTuTelbHas KIETKA, NOJB3YACH 9Heprued
OKHCIeHMs  YIVIEROJIOB, CMOCOGHA CHHTE3UPOBAaTh OGeJKOBbIe pelecTBa
B OTCYTCTEMM CReTa. llpM HODMANEHOM e pa3BHTHM BeJEHOro . pacTe-
HUSL CHHTEe3 O€NKOB COCPENOTOYMBAETCH, NMPEUMYNIECTBEHHO, B JHCTBSX,
IOpY. YeM B 3TOM rpoLiecce HAXOANT cebe TIpUMEHEHHE: PelynupyioLias

"¢II0COGHOCTD - 38NEHON  IIACTHIL, KOTODas TPH TOCPE/ICTBE  CONHEYHOTO

CBETA BOCTZHOBNAET 'HUTPATHL ‘

Yo Kacaercss [OCTPOEHHS AMHHOKHCIOT HA CUET ymeso;tos H
aMMMaKa WM HHTPATOB, TO ¢ XUMHYECKOH TOYKM 3penym TaKoe nompoe~
HHE JIETKO OCYILieCTBUMO. ‘

AMYHOKHCIIOTH . MOTYT HOJIy'-IPITbCﬂ W IPYTHM OYTeM, Yepes [MaHO~
BhIE COEIMHEHMs, IIPpH YeM MNEPBHIM IIPOLYKTOM OPraHHHYECKOro 4a30Ta
mMoraa - 6pl ObITh cuHMILHAA KHCA0TA. Kuciiota 914 HefCTBUTENBHO
TOL3YeTcs BeChMAa MMPOKMM PACTIPOCTDAHEHHEM Y 3€/E€HBIX DacTEeHMIl,
BCTPEUasich NPEHMYIECTBEHHO B (OpME ToKOSMIOB. - B nosbay Taxoro
NpeaCTaBleHus BhIcKA3a/iCce Tpeﬁ6 (1895, 1900 u 1907) u dpan-

‘wen (1900). .

B 06ﬂ1€MfHeﬂb39{ He ﬂpHBHaTb, 4T0 YCIOBUS CHHTERa Genxos ‘
OCT2IOTCA HEACHLIMM, IVIABHBIM 0GDAa3oM, BCIENCTBHE caabOH paspabOTKH -
KOJIMYECTBEHHOR CTODOHBI . 9TOTO  SIBNEHUS] Y DPACTEHMH, HAXORALLMXES
B HOPMaJbHBIX YCHOBWSX pPasBuUTHA. Ecay npuHsTh, OIHAKO, BO BHH-
MaHue HeOOBMAlHYI0 CJA0XKHOCTH 3TOrO IPOLEcca M BCE ele Helo- -

CTaTOYHOE 3HAHHE XHMUYECKOH KOHCTUTYUHH GeﬂKOB TO CTAHET JIOHATHO,

4TO HPOLECC. YCBOEHH® a80Ta BEJEHBIM pacTEHHMEM BCe eule HaXOlIPITC%
B IIepBOHAYA/LHOM HepI/IOlIe KQYeCTBEHHBIX W3BICKAHHH.

IR 3aknouenue. ,

N 8

HOILBOIlﬂ WTOTH HauwuM COBpEMEHHbIM BCE elle OYE€Hb CKYJIHBIM
CBEJEHHAM O TPAHNMO3HOM IIPOLIECCE CHHTE3a OPraHMYeckoro BelecTsa
B PacTUTEJbHOM IIApCTBE, HeMb3s He MPHU3HATh, YTO (PUKCALMS COMHEU-,
HOU SHEPrHM S€lleHbIM JIHCTOM COCTAaBJAET IJIABHYIO OCh, BOKDYI KOTO-

_pOﬁ BpaanTCsad BCE NPOABACHHS XKU3HM Ha 3eMJe. Ho kak ‘uu Beanko

Ka4eCTBEHHOE M KO/IMUECTBEHHOE 3HaueHue (DOTOCHHTE3a, KaK IJIaBHOTO
HCTOYHHKA SHEPrHH JUIA KHUBBIX CYLIECTB, BCE€ K€ HeJLb3f YNycKaTb M3
BULY, 4TO (OTOCMHTE3 MNpPENCTaBIseT JHIIL OJHO U3 3BEHbER TOH LemH,
KOTOpas CBfASHIBAET BCE MKHUIHEHHBIE TIPOUECCH, COBEPILIAKIMecs Ha
semsie. POTOCHHTe3 HHKOrZa He MOT Obl JOCTHTHYTb TaKOH ~KO/IMYE-
CTBEHHOH MOIUHOCTH, eCMM 6B apMusi canpodHTOB He YCKOpsuia MHHE-
pATM3ALMI0 MEPTBOTO .OPrdHMYECKOrO BELIECTBd; TOYHO TaKxe OH Obi

/Obi TIOCTABIEH ‘B BECbMd y3KHe NPENesl, eciu: 661 Apyras apMmi canpo-

¢duros He ¢uKCcHposana cBOGOLHOTO asoTa.
B ofmemM xpyrosopoTe OPraHMYECcKOTO BELIECTBa - 3€/eHnie paCTe-
HHS -B CBOEM CyUIECTBOBAHHH M DAa3BHTHHM HACTOBKO TECHO CBA3aHbI

C HE3C/CHBIMH, YTO BECH paCTl/lTeJ]beXﬁ MHUD HPOU3BOAUT BIeyaT/ICHHE

7
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TPaHIHOSHOM = xuMuueckoil  dabpuxu, TIE KKACE pacTéHue - B CBOEH

XUMAUECKOH  padoTe cambiM TecHbIM . 006Pa30M CBH3aHO ¢ PabOTOR APYrHX.

OKUEpBag MLiCAEHHO 3Ty CTpOﬁHOCTb MOCTPOSHNS .- PACTUTEIBHOTO

MHpa, eCTECTBEHHO .JIOCTABUTH. BOWPOC, YEPE3 . KaKWe 3Tanbl  MOIia
NPOATH 3BOMOLKMA TAKOTO MOCTPOEHHs, KOTAAZ W KAKHM '06DasoM MOIO
BOBHHMKHYTH MCIIONH30BaHNEe CBETOBOH SHEPrHH VI XMMHYECKOH PaboThi.

Ta meobelvuafinas C10KHOCTL (POTOCHHTETHYECKOTO- annapara, Kak
. MOp(DONOrHYeCcKas, TAK M XMMHUECKAf, KOTOPYIO Mpl HabawomaeMm y co-
BPEMEHHBIX X10POQUIIOHOCHBIX PACTEHHN, COBEPIIEHHO HCKIOUYAET BO3-
MOXHOCTb - BOSHUKHOBEHUA (DOTOCHHTE3a B KadyecTBe NEPBUUYHOH (boprx
CHHTE33 OPraHHYEeCKOro BellecTsa BOOOILE.

Y1065t MOCTPOUTL MIACTHAY -HAH - AZKE TOJBKO ~HUTMEHTHYIO
CHCTEMY € XJIOPODHAIOM, PACTEHUE YiKe MOMMKHO GBUIO 06NaKaTh APYTHM
cocO60M TOCTPOSHHS OPraHHUECKOrO -BEUIECTBa, CHOcofoM fonee’ Npo-
CTHIM, Be TpebylounM crelHanbHOH anmaparypel.

Takum criocob6om, 63 coMHednst, MOT Oni OBITH xemMocnutes. B Toit
dopme, B.KOTOPOH OH cOBepiliaetTcs y COBDEMEHHBIX XEMOCHHTE3HPYIO-
IIUX pacTeHud, OH GTOMT YPe3BBRIYANHO GJHU3KO K XHMHUECKUM MpOUECc-
caM, RPOHCXOAAIMM B MHHeDaibHOH cpene. OpraHusy - NorJIoLIaeT
OKHC/ISEMOE BEIIECTBO ¥ KHCIOPOA BO3AYXA M . MEPEHOCHT Takum o6pa-

30M  DPEaKUMI©d OKHCJACHMA BHYTPL CBOEro Tena, 4TOGHI HCﬂOJIbSOBaTb;

T4KMM TIyTeM BHIIENSEMYI0 SHEPTHIO,

CaMo cOBOI0 pasyMeeTcs, 4To HaXe W TPH TaKOM, Kasaloch O,
BECHMA YIIPOIIEHHOM CIIOCOOE. HCIOML30BaHHA SHEPTHM PACTEHHE LOMKHO
pacmosnaraTh COOTBRTCTBYIOLIMM anmapaToM M NOIVIOUIEHHS B PENYKIMA
YyIAeKHcaoro rasa. K coxanenmio, B HACTosliee BpeMs HET BO3MOXK-
HOCTH COCT4BUThL ~cefe peanbHoe MPEACTABAeHHE O ‘TOM, HACKOABKO
CNOWEH WX TpocT 3ToT amnapar. He Tiomnexut COMHEHWIO TOMBKO
€ro TeCHa# CBA3b C XUBOH NPOTOT/IA3MOH, €€ XHMHUYECKUM COCTABOM H
dusuueckum ctpoenuem. Ha HanuuHOCTM TaKOTO anmapara 1o Cyue-
CTBY OCHOBAHO H CAMO€ CYLUeCTBOBAHHME IIPOTOMNIASMBI |y MEPBHYHBIX
OPTaHHU3MOB, KOTOpHIE JIOJDKHEI “GBUIM - CHHTE3MPOBATH' - OPTAHHYECKOE
BEINECTBO H3 MHHEpaNbHHIX.

C TeoperHuecKofl  TOYKM 3pEHHA qpeasbxqaﬁno HHTEPECHO TO -

O6CTOHT€JII)CTBO YTO OCHOBHOI anmnapar CHHTe3a y COBPEMEHHBIX XEMO-

CHHTETHUKOB, €CIU CyIuTh IO AaHHBIM O BOAOPONO- 6aKTepmx HOBI/IIU/I-_

MOMy, COBEPUICHHO TaKoH e, Kak u y (DOTOCHHTETHKOB.

Mol MOMeM, cllefoBaTenbHO; JIpeAcTaButh cebe, 4TO [ePBHYHOE
HAceJeHHe 3eMAH - COCTOSIO M3 XEMOCHHTESHDYIOUIMX OpraHusMOB,
" MOAOGHKIX, HANPHMED, 'COBPEMEHHBIM HWTPHDULHPYIOUIMM GaKTePHMH.
Haxonnepnoe 3THME -OpraHM3MaMi. MepTBOE OPraHMyecKoe BELIECTBO
MOFJIO JaTh TOJYOK K CTENHaNH3aiiy B canpoduTHoM . nurtadud. -deit-
CTBHTE/IBHO, - CPeId COBPEMEHHHX XEMOCHHTETUKOB MBI HAXOHHM HeMano

“popM, COXPaHSIOILUX  CMOCOBGHOCTH. - K xemocnmesy, HO  MOTyuMX

IHTATHCH TAaKKe M CcanpoUTHO.

TunuypbM .- 06pasuoM TMOROOHHIX (bopM MOTYT - CIYXKUTD  Te Ke
BOJOPONEOAKTEPUH, KOTOPHE TIPH HANWYHOCTH T'OTOBOTO. OPraHM4ecKoro
TIHTATeNBHOTO  MATEPHANA HEPEXONAT: K CanpopUTHOMY NUTAHHIO.

e e Lt ae s i 4 S B
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HexoToprle u3 GopM, cneumanusupysics B canpOQUTHOM TUTAHNUY,
MOPTN JaTh: HAYAJAO. THIOUYHBIM 06f3arelibHbIM CcanpoduTaM, YrpaTHBIIUM

Croco6HOCTh - K XemocunTedy. Cpeau oTHX GOPM MOLJIH - TIOSBUTHCH
“Talke M (PUKCATOPH aTMOCQEPHOro: a30Ta; yMHOXas 3alac CBA3dHHOO

430Ta B no4se, OHH MOIIM CHOCOGCTBOBATL Bojee DbIUIHOMY - passmmo

-pIOPBI XEMOCHHTETHUKOB.

STI/IM ‘TIyTEM MOrJIa CO3JAThbCH U3BECTHad Macca KUBOH MaTepym

. €O CTpoﬁHoﬁ. BHyTpeHHeﬁ Oprauusanuedl - ¥ TakuM DacTpeieleHueM

XHMHYECKOH paboTel, NPH KOTOPOM JEATEALHOCTb = XEMOCHHTETHKOB,

-canpoguUTOB 1 canpoqmmblx cbm(caTopOB 430T4 B33UMHO YyDaBHOBE-

IMBAETCH,
B rakolt cTpoiiHON cucTeMe, OCHOBAHHOH Ha XEMOCHHTe3e, B CYLI-
'HOCTH, HET HHKAKWX OPraHHYeCKHUX OCHOBaHuH naa nepexona X QorTo-
curTesy. CoBpemeHHas Ham .Qropa ¥ he naet HaM HUKAKUX QOPM, B
KOTOPHIX MOXHO OblIO Gl YBHIETH HEKOTOPHIH HAMEK HA TNONOGHEI
mepexoi. DBce musBectHmle B HacTosiuiee (BpeMs XeMOCMHTE3HDYIOLIME
‘OpPraHU3MBI HE HCHO/B3YIOT. cBeTOBON 9Hepruu. HampoTus, cpenu canpo-
Q)mﬂmx MHKPOOOB HMeloTcs (QOopMbi, KOTOphE BemyT cBeToBOH 06pas
WH3HH ¥ YIABIABAIOT CBET TiPH nocpenCTBe CUCTEMBl IIHIMEHTOB, IpPO-
ITHTHIBAIOIIHX TPOTOILIABMY KJIETKH, ‘ ‘
. TaxkoBeME ABIMIOTCH NYyPOYDHLIE H 3eneHbie Gakrepuu. Tak xak n

*"re, W APYTHE He MOryT #uThb 6e3 cBera, TO eCTeCTBEHHO OBUIO MCKaTh

y -#ux QorockuuTesa. ChenaHHbLIe B STOM HANPABACHH OMNLITHE, OXHAKO,

HE [and ONPEAENEHHBIX PE3y/ibTaTOB. -BLmenerne . KMCI0pOna, KOHCTA-

“THPOBAHHOE GAaKTEPUANLHBLIM METOJOM, HE. HANLIO NONTBEPMIEHUST B KaH-
HBIX Ia30METPHYECKOTO dHAIN3A. = .

Hanporus, umelomutics, — npasna; JIOBONBEHO CKYAHBIH —~— ONBITHRH
MarepHan CcKopeée. IOBOPHT 3a TO, 4TO HHM MNypHypHHE, HH Se/cHble
‘OaKTepuH Ha CBETY KUcIOpona He ewijensior, [fo muenwio Monwia,
‘bo/ee NOJZPOOHO MCCIENOBABUIErO 'IIYPNypHbie OGaKTePUM, OHM HECIO-
COGHB! KHTh HA YHCTOM MHHEPANBHOH cpele; CBET MM HeoBXomuM Iuis
1epepaGoTKH rOTOBHIX OPraHMYECKHX  BELUECTH. o

Hro xacaercsi 3eseHbIX 6akTepuii, TO OHW O CHMX MOP eme He
BBINEIEHH B YMCTHIX KyﬂbTyan " nommy O TNUTAHUM WX TIOYTH HUYETO
HEH3BECTHO, :

JanpHefiee uayuyelde 5TUX OPraHU3MOB, OJIHAKO, Kpaﬁﬂe weua-
TENTbHO, TaK KaK MMEHHO 2Jlechb MOXHO HaledAThCAd HAalTH NPHUMUTHBHYIO
dopmy PoTtocunTe3a. OTCyTCTBHE  BblAENCHUS - CBODOIHONY KHCIOpOIA
ele He MOWET CAYKHTL HEOCHOPUMBIM apPTYMEHTOM B HOJB3Y OTCYT-
creus doTocuaresa. [ns TOUHOro pelueHus Bonpoca HeOOXOomMMO yCTas
‘HOBUTE, TIPOWCXOMHUT MM He TNPOKCXOIUT. TOTJNOINEHHE YITIEKUCIOro
rasa Ha cBeTy. K coxaleHHIo, HUKAKMX ONBITHHIX HCCAENOBaHKH B 3TOM
‘HANPABNENHY He cheraHo. Mexay TeM, y NypPHyDPHBIX H SENEHBIX GakTe-
Ppufi MbL HAXO[LUM. CHCTEMY TIMIMEHTOB, UPEe3BBIUAKHO 6Jm31<y10 K cucTeme
TUIMYHBIX 3€/MeHBIX pacTeHul,

COT7acHO HOBEHIIMM HAIIMM HCC/ICLOBAHHAM, KpacHple: HHI‘MEHI‘H
TyPIyPHBIX OakTepHil COCTOST M8 THAMYHOIO: NUKOTHHA W JUKOTHHO-
WIOB; TMIMEHTHl 3TH HACTONBKO - GIM3KM K IMTMEHTAM XPOMOTIACTOR
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BBICIIMX DAacTeHHH, 4TO CO3AAHHBIA CEeNUaNbHBIH TePMHH GakTepuonyp-
NypuH HeOOXORHMO IPOCTO BHIYEPKHYTh M 3dMEHHTH TCPMHHOM JIMKOIIMH.

Uro ke Kacaercs 3e/1eHOro NUIMEHTa, COAEpKalerocs B KAETKAX ’

NyprypHLIX 6akTepuil ¥ U3BECTHOrO. MO Ha3BaHueM 6 aKTep Mo XJ o~
puH4, TO OH HA BO3JyXe NdeT MOIM(HUKALUIO, ONTHHECKH BECHhMA. CXOl-
HYI0 C XJAOPOQUIIOM. . ,

Eue 6Gonee 06au30K K xjnopoduiny 3eneHBIH MHITMEHT 3e/eHbIX
Gaxrepuit, OnTHYecKH 3TOT IHIMEHT HACTOJALKO O6JM30K K XJaopodumuy,
4TO ero MOxHO Obto Obl TpHHSTL 33 Moaudukamuio xnopoduwuia a
(puc. 23 u 24). ‘ ‘

Ecny 6p gaXe OKA3aJ0Ch, Y4TO NYPIYpHbe W 3esieHbie GakTepuu
IEHACTBATENLHO HECTIOCOGHE! K (DOTOCHHTE3Y, TO BCE KE OHM WINTIOCTPU-
PYIOT HAM MOSBJAEHHE B IPOTOILIA3ME IUI'MEHTHOH CHCTEMbI, COCTABJSAI0-

2BC D ®p T ¢ &
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Puc. 23. CnexTp NOT/IOIEHUs 3eJEHOTO THTMEHTa, B CIHPTOBOH BHITSXKKE
us Pelodictyon clathratiforme Lauterb. Mo MouTeBepiae.

mel ocHoBy QoTocuHTe3a. Mbl MOXeM IpeicTaBUTh cebe, UTO -y
NePBUYHEIX  canpodUTOB IIOA BIAMSHHEM IepepaboTKH pPasHOOOPasHLIX
OCTaTKOB MEDTBOTO OPraHMYECKOI0 BEIECTBA MOSBUINCh L(BETHbIE CBETO-,
YYBCTBUTE/bHEIE BEIIECTBA, DTH BEIIECTBA €CTECTBEHHO CTaNM BHI3BIBATH
(hoTOXMMUYECKHE PEaKIMM, KOTOphIe MOIJM 3aTPOHYTh OCHOBHOM cHHTE-
THYECKUH afmapaT NMpoTomiasMel. LIBeTHele canpoduTh: MOIIM  HCIOJb-
30BaTh 9TU PeaKUMH CHA4ana Jisl CUHTeTHYecKOM rnepepaboTKM TOTOBBIX
OpPraHUYecKHX BELIECTB, YTOOH 3aTeM MepedTH K CHHTe3y OPraHH4YecKoro

BeuiecTsa W3 MHHEPaIbHBIX, He  Bmoaxe yTpadyeHHasa CHOCOGHOCTB K |

XEMOCHHTE3Y MOI/a TAKUM NyTeM BO3DOIMThCS B dopMe (OTOCHHTE3A.
\ B nosb3y TaKoro npeAcTaBleHHst MOBOPHT, MEXAYy INpOuYuM, daxr
. IOCTENEHHOTO TPHCNMOCOG/NEHHs! 3€/IeHOT0 DacTeHus K CBETOBOMY 06pasy
#u3BH. [locTeneHHOCTs 9Ta BHIDAKAETCH MPEXJE BCEr0 B MPOLECCe
3e/ICHEHHSA: HU3LIME SE/JEHBHle DacTeHHs ele COXPaHWH CHOCOGHOCTH
HaKOIWIATh XJIOPOMWII IPH IIONHOM OTCYTCTBHM CBETa M CamPOPHTHOM
MMTAHUM, TOTAA KaK BBICIIHE YTPaTHIN ee, :

i
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Kpome roro, Hapsily ¢ (OTOCHHTE30M H. 3e/EHEHHEM, Y BBICIUHX
pacTenuit HAOMONAETCH PSA APYTMX (POTOXMMHYECKHX, IPOLECCOB, KOTO-
Pble  OTPAWAIOTCH Ha aHATOMUYECKOM M MOP(OIOrHYECKOM CTPOCHHUU
PacTenuét M KOTOpble OT4ACTH HJAA BIOJHE OTCYTCTBYIOT 'y HHSLIHMX
OIIHOKJIETOYHBIX 3€/EHBIX PACTCHMI

B oOmeM, Ha OCHOBAHMEM COBDEMEHHBIX NAHHBIX MOXKHO npuiita -
K BBIBOLY, HTO XJIOPOMWITOHOCHBIA ANNAPaT BO3HUK HE3ABHCHMO OT

Puc. 24. Pelodictyon clathratiforme npu yeeanuehuu B 3.000 pas,
: Tlo Neppuaneny. .

CBeTa, M PACTEHHE J/AWIIL HOCTENEHHO MPHUCNOCOBHAOCH K €0 HCIOMbe
30B4HHIO.

[Tosromy cpenn HHBMINX XMOPOPUIIOHOCHBIX PACTEHHH €CTh HEMAJIO
(opM, KOTOpEE EBeAyT B MPHPOAHBIX YCIOBHAX canpoduTHbE o06pas
HHU3HH W NOMB3YIOTCH CBOUM (DOTOCHHTETHUECKMM aNlapaToOM JMIIb
B HMCKJIOYHTENBHLIX CIy4asx. ’

Takue hopMEl 0COGEHHO HACTHI CDENM CHHE3eNEHbIX BOzOpOCiel,
KOTOpble M TI0 OPIaHM3aLMH K/ETKH AOBOJBLHO GJM3KO CTOST K Iypryp-
HBIM ¥ 3eJeHbIM OaxTepuam. IIpaBa, y CHHeseneHBIX BOZOPOCHEH Mbr
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HAGMONaeM AOKANUBAUMIO TIHIMEHTOB B ONPEIEeHHBIX YUY4CTKAX HPOTO-
T1A3Mbl, HO BCE JK€ 31eCh €Ile HeT HACTOAIIMX [IACTHA, KaK HeT K
HACTOAILEro #ARpa.

Haxe cpen THIMUYHBIX 3€NEHHIX BOAOPOC/AeH BCTPEYaoTCst (hOPMbI
(nanpumep flydrodictyon reticulatum), y xoropwx riacTiia eme He
snosne auddepeHuporana. '

Takum o6p«asoM, NOCTENEHHOCTEL (})OpMI/IpQBamxm TUITHYHOTO XI0PO-
nnacta, ©Ge3 COMHEHMs, HAaMEeJaeTca yXe CPemu cOBDEeMEeHHHX (opM
seneHbix  pacrenuit.  ToMH ke TIOCTENEHHOCTH Mel BNpABe OXKHAATH U
B pasBUTHH (DOTOCHHTETHUECKOV (DYHKIHH.

Cano 06010 pasymeeTcss, YTO HAMEYAEMLIH HAME NyTh BOBHUKHO-
HOBEHHMS (POTOCHHTE3A YePe3 UBETHHIX CanpO(UTOB COBEPLIEHHO THIIO-
retuded. Tem Go/dee NO3TOMY IKeJATENBHB! MCCACLOBAHUSA, KOTODHIC
qaiu Ob HAM BO3MOMHOCTH HOCTPOUTE OOOCHOBAMHYIO TEOPHIO.
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Nobbe und Hiltner. — Landw. Versuchsstat. XXXIX. 1891, LII. 1899,

Kévessi.—C. R. d I'Acad; d. Se. Paris. CXLIX, 1909. CLIIL. 1911, Centralbl.
f. Bakt. II. Abt. XXXV, 1912, ..

Krueger v. Schneidewind, — Landw. Jahrbiich. XXIX. 1900.

Kruyff— Bull, dep. agr. Indes neerland 1V. 1906. Centralbl f. Bakt. T Abt.
XXVI. 1910.

. La‘tham: — Centralbl; £ Bakt. II Abt XXVI. 1910.
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"L an ¢k — Centraldbl. f.° Bakt Il Abt. IV. 1898. V. 1899, :

- Lawes, Gilbert and Pugh. — Philos. Transact. Roy. Soe. London V. 1862.
Liebscher, — Jahrbiich. f, Landw. XLL 1893.
Lindner v Nauman — Wochenschr. f. Brauerei, 1914,
Lipman, Ch B.— Journ. of. Biclog. Chemistry. XIX. 1911.
‘Lipman, L G. ——Jersey Stax. Rep. XIV. 1905.
Lohnis u, Pillai.— Centralbl, £ Bakt. I Abt. XIX, 1907. XX. 1908.
Lohnis u, Westermanmu — Centralbl. f Bakt. II. Abt. XXIL 1909.
Lotsy., — Koch’s Jahresber, V.

. Lutoslawski.— Deutsch., Landw. Presse. XXV. 1398,
Mameli e Pollacoi.— Centralbl. f Bakt. II Abt. XXXII 1912.

Miehe — Ber. d. d. bot. Ges., 1911--1916. Jahrbiich: £ wiss. Bot LI 1913k

LVIIL 1917, .
Moore —U. S, Dept. Agr. Bor. Plant. Industr., Bull. 71. 1915.
Muenster. — Ceptralbl. . Bakt. II. Abt. XXXIX 1914.
Huxouxaesa.— Apxus Omoxor. Hayx XVIIL 1914, ‘
Oyxexguckni, B. J.— Apxun Buoior. Hayxc XVIIL 1914, ¥IX. 1915 XX
19186,
— JKypuax Mmcpo6n01lorma 1IT: 1916.
— Ceasupagne aTMOCHEPHOTO 83018 HOYBSHHHIMA l\mkp06amn Herporpay. 1923.
C TOXHHM CHECKOM INTCPATYDH.
Peklo. — Centralbl. £ Bakt. II Abt. XXVII. 1910.
Pennington — Centralbl. f. Bakt. II Abt. XXXIIL 1911
Perotti,— Ann. di Botanica. — IV 1906.
Petermann. — Koch’s Jahresber, IIL
Pfeiffer und Franke. ~ Landw. Versuchsstat. XLVII. 1897,
Prazmowski.— Landw. Versuchsstat. XXXVIL 1890,
Pringsheim. —Centralbl. £ Bakt. II Abt. XV, 1905. XVL 1906.
Hypﬂe}znq — Ber. d. d. bot. Ges, XIII. 1895,
Reinke — Ber. d. d. bot. Ges. XXI, 1903.
Richter.— Landw. Versuchsstat, LI. 1899,
Saida.—- Ber. d, d. bot. Ges. XIX. 1901,
Schloesing et Laurent.—C. R d L'Acad. d. ‘Se. Paris. CVI 1888.
CVIL 1889. )
Stahel — Jahrbiich. . wiss. Botan. XLIX. 1911,
Stoklasa — Centralbl. f. Bakt. II Abt. IV. 1898.
" Ternetz — Ber. d. d. botan. Ges. XXII 1904. Jahrbuch f. wiss. Botan.
XLIV. 1907, '
Volpino.— Centralbl. f Bakt. II. Abt, XV. 1906.
Bruorpagcexrui, C.—C. R.d I'Acad. d. Sc. Paris. CXVI 1898, CXVIII 1894
-— - Apxzs Broxor. Hayk. ITI. 1895.
Zemplen et Roth. — Centralbl. f. Bakt. II Abt. XXV. 1909
Zikes.— Centralbl. f Bakt. II Abt. XXVI. 1910.~

VIl O cuHTese GenKoB 3e/NEHbLIMH PACTEHURMM.

B‘xudlsch 0. — Centralbl, f. Bakt, II Abt.. XXXII. 1912. Naturwisen-
schaften. 1914. : :

Bach A.—C. R, de I'Acad. d. Se. Paris. CXXIL 1896. Biochem. Ztschr.

O XXXIL 1911, LIL 1918, LVIIL 1914.

Balicka-Twanowska. — Bull. Acad. Cracovie. 1906.

Berthelotet, André. —C.R. d. 'Acad. d. Sec. Paris, XLVIIL 1884

Berthelot et Gaudechon —C. R, d. I'Acad. 4. Se. Paris, CLIL 1911.-

Baessler.— Landw. Versuchsstat, XXXIII, 1886.

Bopoagmn, U I — Bot, Ztg. 1878, :

Byrxesmu, B, C.— Perpeccusumit meraMopdos O(eTEOBHX BER[ECTB B BHICIEX
pacTeNAAX H YYACTHE B HeM IPOTEONATHUsCKOro (epuenra. MockBa. 1904,

—  Biochem. Ztschr. XVI. 1909, XLI. 1912. Céoprax K. A. Tamzpasesa. 1916.
Castaro, N.— Zischr. . physiol. Chemie. L. 1906~ 07,
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Gzapeek Fr.— Biochemie der Pflanzen. II. Bd. Iena. 1920:

Aabuxos, H. A:— VI Ora. JTabop. Uacrn. 3ewmrex. Mock, C.-X. PI-—Ta. 1911,

Ebermayer, E.—Ber. d. d. bot. Ges. VI. 1888.

Emmerling, A—Tandw. Versuchsstat. LIV. 1900, ‘

Epmaxos, B. B, —HWss. Kuesck, V-ra, 1908, fypn. Oumte, Arpomoy. VI, 1905.

Frank, B.— Ber. d. d. bot. Ges. V. 1887,

Fischey, E.— Untersuchungen - iiber Ammosa,uren, Polypep’mde und Protein.
Berlm 1906, .

Tepacumosn, J. 3.— VI Oy, Ka6. Yacri. 3emnes. Mocx, C.-X. H-ra. 1911,

Godlewski, B.-—Anzeig. d. Akad. d. Wissensch, in Krakau. 1897. Ann.
agronomiques. XX1IL. 1897, Bull. de 1'Acad. d. Se. de Cracovie. 1903,

Goldberg; I.— Rev. gén. de botan. XI, 1899.

Hansteen, B.—Ber. d. d. bot. Ges. XIV. 1896. Jahrbiich. f. wiss. Botan.
XXXIII. 1899,

Hebert, A.'— Ann, agronomiques, XXIV. 1898.

Hutchlnson and Miller.— Centralbl. f. bakt. I Abt. XXX 1911,

ABawnon J. A. Tpyasr CI6. 06-a Eer. XXXIV. 1905.

Heauos, H H.— Hecregopanug naj npespalfieHueM a30THOTHX nemecTB Bnpom~
xax. Herporpay. 1919.

Twanoff, M. F. — Landw. Versuchsstat. LV. 1901,

Kazuusug, C U —VIL Ors, Jabop. Yacrs. Bemi. Mocy. C.-X. H-ra 1912
Kastle and E1vove. — Amer. Chem. Journ, XXXI. 1904, '
Kwsexs, A. P.— Apraumn ¥ ero mpespamjenue B pacrennax. Mocxsa, 1916.

—  Ztschr. f. physiolog. Chemie. XLIX, 1906, LX. 1909. LXXV, 1911,

Kinoschita, — Bull, Univ. Tokyo. IT. 1895.

Kosutany. — Landw. Versuchsstat, XLVIIL, 1897.

Koccosuy, II. C. — Hypu. Ounita. Arpon 1901.

Kurano.— Journ, Coll. Agrie.” Tokyo. 1. 1911,

Kutscher, Fr.— Ztschr. 1. physiolog. Chemie, XXXIL. 1901,
Loew, O. — Biochem. Ztschr. XLI, 1912,

JTebe ;L es, A. H, — Cexncr. Xoa. u Jecoronerso. CLXXXVL 1897.
Lefevre, J. — Rev. gén. de botanique. XVIIL 1906.

doxoTs, T. B.— Hss. Mock. C.-X. H-ra. V. 1899.

~Laurent, E, Marchal et Carpiaux_——Ann.' Agronoxm. I 1897.

Bull, d. I'Acad. de Belgique. III série XXXII. 1896.
Luetz — Ann. d. sc. natur. VIII série, Botanique. VII. 1898. Bull. d. 1. Soc.
botan. de France. XXXIL 1905. .
Maliniak, M.— Rev. gén, de botan, XII. 1900.
Mazé, P.—C. R. d. I’Acad. d. Se. Paris, CLV. 1912.
Mayer, Ad. — Landw. Versuchsstat, LV, 1901.
Molisch, H.— Botan. Centralbl, XXXIV. 1888.
MOHTeBepne H. A. — Tpyaer CII5. 06-3a Eer. XX. 1889.
Montemartini, — Atti Istit. bot. d. Pavia. X. 1905,
Mueller, O. — Landw. Versuchsstat, XXXIII- 1886,
Muentz —C. R.d. Acad. d. Se. Paris. CIX. 1889.
Nakamura. — Bull. Coll. Agric. Tokyo. TI. 1897.
Neuberg, C., und Welde,— Biochem. Ztschr. LX, 1814,
Maxxagxs, B. H, — Bimanze KHCIODOAA HA PACHAXeHHE GeIKOBEIX BeUOCTE:
B pacrenusax, Bapmaspa. 1889,
— Rev, gén. de bhotanique, VIII, 1896. XI. 1899.
Ilamamn. B. H., u H. H. Ugauos — WUss. Axag. Hayx. 1912
Nazxagun B I/I u Hpay:xe — Biochem. Ztschr. XXXIX. 1912.
Pasternak — Rev. gén. de botanique. XII. 1900.
Hepurypuu, . T.— VII Ora. Jabop. Yacrn, 3emx. Mocx, C.-X. H-ra. 19}2..
Perotti.— Centralbl. f. Bakter. II Abt. XXIV. 1909.
Terpos, i. I — Has. Moer. C.-X. H-ra. IV. 1911, V. 1913.
— VcBoenme 2a30Ta BHCIIEM DacTeHHeM Ha cpery J B TeMHOTE. Mocxpa. 1917..
Co CcHHCKOM IHTEPATYPHL.
Hp avumunxos N H —Hse Mock. C.-X. H-ra. 1899, 1905.
—  HKypu., Owsirs. Arponommu, X. 1910, ,
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Opannmwnuros, X H. — Tavapasesckuii c6opumk, 1916.
— Ber. d. d. bot. Ges. XXVIIL 1910.
— Xmupg pacresma. II. Mocksa. 1914.
— Awmmakx EaK arsa M oMera OOMEHA AB30THCTEHIX EBENeCTE B PACTeHHH.
Mockga. 1916.
Puruwan I H. — VII Ory. Jabop. Yacrw. Bemaes. Mock, C.-X. M-ra, 1910.
Purrep — Marepuagst x gusnorornm UlecHeBHIX Tpubos. Bopouew. 1916.
Camoxguros, B. B.—Deikn m yIMesoXs seleHnXx IHCThEB KaK HPOLYKTH
aconmuaanum. Tomex, 1893.
Staniskis.— Bull, Acad: Cracovie. 1909,
Suzuki, U.— Bull. Univ, Tokyo. II u. 1I. 1897,
— Bot. Centralbl. LXXV. 1898, Bull. Coll.
— Agric. Tokyo. III, 1897 — 98. IV. 1900. . R
Treub.— Ann. du Jard. bot. de Buitenzorg. XIII, 1895, IV, 1905. VI, 1907,
VIIL 1909. .
Trier. — Ulber einfache Pflanzenbasen etc. Berlin. 1912,
Treboux, 0.— Ber. d. d. botan. Ges. XXII. 1904,
Schimper, — Flora, XLVIII. 1890, Bot. Ztg. 1888,
Wyuxon, M, — HUss. Mock, C.-X. H-ra. 1899,
~— Heenepopanns s ofracTH $EIMONOTHH NHTAHHS BHCNIHX pacrenuil ete,
Mocksa. 1913.
Schulze, E — Landw. Jahrbiich. VII. 1878, XVII. 1888, XXXV, 1906. Ztschr.
f. physmlo“ Chem. XXIV. 1898. LXXI. 1911.
Bacunnesn — Obpasosanue GelkoBsix BOUIECTE B CO3PEBAIONIUY CEMEHAX. Hue}s.
19101911,
Zalessky, W. K.—Ber. d. d. botan, Ges. XV, 1897. XVIL 1898. XXIII,
1905, XXV. 1907. XXVII 1909. Biochem. Ztsehr, XXIII. 1909. LV. 1913.
—  VYecxonua obpazopanns GEIKOBLIX BOICOTR B DACTEHHAX. Xapexor. 1900.
Baxecenuir ¥ Mepanwancruif, — 3aumcru Xapsroser. ¥-ra, 1914,
Jaxeccrni n Toxos — ram me. 1916,
Sareccruii u Ilaraxos — ram me. 1916,
Zalessky, W. X, und Schatkin.— Biochem. Ztschr. LV. 1913,

VIl O nyprypubix ¥ 3enerbix Gaktepuax.

Apnrxoscxril, B. M. —Hsas. CII6. Bor, Caza. 1V. 1904.

Benecke, W.— Bau und Leben der Bakterien. Leipzig und Berlin 1912.
Buder, J. — Ber. d. d. botan. Ges. XXXI. 1914. ,
Engelmann, Th.— Bot. Ztg. 1888. Pfliiger's Arch. f. d. ges. Physiologie.

XLIL. 1888
Ewart, A. J.-—The Jown. of the Linn. Seoc. London. Botany. XXXIII
189’7—98.

Moliseh, H, — Die Purpurbacterien. Jena. 1907.

JTwbuwme u xo, B. . — O nurwewrnoft cuoreme uypuypmmx Gakrepmii, JHypmax
Pyocck. Bor. 06-pa. 1922.

Momnresepge, H. A, mB. B. Iepdnmaren — Hypw. Muxpoduoaorus.
1. 1914.

Hazxcomn, I. A.--Han, Bor. Caxa. 111 1503. XII. 1912

Hepduanen, B, B.— Eypu. Murpobuogoruz. . 1914,

Ray Lankester.— Quart. Journ. of microscop. Sc. New, Ser. XIII. 1878.

VRASATE/b TEPMWUHOB U PYCCHWUX HA3BAHWYN PACTEHMUH.

ABTorpogusle pacremmg . . . .
Anmgodurma . . .. . . . .
Acmaparme . . . . . . . .. .
AQoToMeTPHIECHEE IHCTEA
Baxrepons R
BagrepmonypoypHeE . . . . . .
BaxTepuoxI0pay . e
Bawbyr .. . . . ... L L.
Bopopoxobakrepmy . . . . . . .
Tereporpodupe pacrennd . . . -
TopreHsma . . « . . . « . . .
JIOp3UBEHTPANBHOCTL .
Yeaeso-Garrepun -
Hexrsrt xymmm . .. .. L. .
3aK0H MUHEMYM3 . . . . . . .
Sexensie GARTCPEH . . . . . . .
WHoguT-hocdoPHAL KHCIOTA . . .
Kapormu . . . . . . . . . ..
KayGenbxn KODHEBEE . . . . .
Konoroxa Cewefbe . . . . . . .
Rosdpdunuent QorocnnTesa . . .
Kpaxyuaipusie pacTenng
HeantonapoTs® . .
Keaurodmin
Jlasposumua
JdefikomnacTh . . . .
Jaxonug . . . . . 3
Jana . . .

Merm—mopodﬁmxm

Merox cuera HY3HDBLEOB . . . -
MeTof, OHTEASMAHHEE . . . . . .
Mosanxa IHCTEEB . .
Hurpuduranag . .
Hurpupungpyoliye mpkpods
Nepmerponuit . . .
TIpo6a Caxea . . .. . . . . .
Typuypase faxtepmz . . . . .
Pegncra . .+ - . . . o ..
Pogorcanrrg

Crp. Crp.
13 Caxaprbe DacTeHHg . . . . . . 65-
162 Caxapumii TpocTHEE . . . . . . 134
181 Cperomwobusne pacreRus . . . . 157
143 Ceerouab™psl . « . . . . 99; 100
176 CemextupEbe KyIbTYpH . . . . . 178
186 CeHCHOMINBATOD . . . . o . . . 137
186  Cepuste Gamrepmu . . . . . 169; 172
184 Cuurtes OexkoB . . . . . . . 14; 179
171 Cmextpodop . . . . . . . . . 100
13 Crpoma - . . . . . ..o ., 37
100 Tabak . - . . . . . . . . .. 134
162 TeneBHUOCIHBHE pacremns . . . 157
172 Tewerob#Bre pacTemud . . . . . 157
176 durodens . . . . L. . ... 52
92 GuxomuaH . . . . . . . . .. 52
185 PuROPPETPHE . . . . . . - . . 52
180 duxcalysg azora . . . . . . 14; 174
41 ®urzonopduprEn . . . . . . . . 43
175 DETHE « « ¢ « « v 0 0 o = o o 180
98 daTHHOBAA KHCIOTR, . . . . . . 180
62 $oroMeTPHYCCKEE XHOTHH . . 142; 143
65 PoToCHETES . . . . . . . ., 14; 17
50 DYRORCAHTHE . . . . . . . . . 43
41 XemocunTes .. 14; 169
134 Xroponaactsr . . . . .. 34
35 Xaopoduixasa Coe o L 43
186 Xxopodmax . . . . . . . . L. 40
134 Xgopodmax @ . . . . . . .. 42
43 o /N 42
23 ; € 51
26 d . ... .. .. . Bl
162 XJIOpO(I)MJII[HHH ........ 51
170 XpomaTHIeCKAd AJANTAIMA 114
170 Xpouarodopsr . . . . . I 35
37 XpoMomracTer . . . . . . . 34
63 AronoMAdeCKE Kosq@nnnem‘ . 131
185 Irra-xI0podIAXAL . . . . . . . 43
166 DrmoappoBanme . . . . . .. 143; 149
51



‘ YKASATEIb JATHHCKHX HABBAURH PACTEINMA, 207
3 o ‘ Crp. Crp.
‘ Elymus arenarius . . . . . . . 158 Mesocarpus . ... . . . ...38; 39
Endocarpum miniatum . . . . . 186 Mimoseae . . . . . . . e W . 149
Eucalyptus . . . -~ . « . . 1433 149 Mnpium . . . . . L O 11
Euonymus japonicus . . -+ . . . 61 Musa Eunsete . . . . . .. . . 66
. Fagus silvatica . . . 83; 89;124; Muscari . . . . . . . .0 .. 65
. 1265 129; 130, Myrica . o . o« . - oL 177
' ] 1565 157; 159 M.gale . « . . . v . o ... 178.
Fontinalis . . . . . . .78;91; 92 Myrsinaceae . . » . . . . . . 177
: ) .. Fragaria vesca . . . . s . . . 130 Negundo aceroides . . . . . . . 132
: \ i r © Frullania dilatata. . . . . . . 65 Nerium Oleander .. . . . . . 565 72
YHKA3SATE/Nb NATWHCHKUX HA3BAHUW PACTEHWMU. ‘ Fumariaceae . . .~ . . . ... 65 Nicotiana Tabacum . . . . . J 66
Funaria . . . « - . - . . . 89; 40 Nithophyllum laceratum . . .. . 115
Crp. Orp. : f} fly%g)metrica ...... 38; gi lltTI@’%robacter .......... igg
. .. o : - Galanthus . . . . - . - .. . itrosococeus . . . . o« . . . -
Abies nobilis . . 83; 89; 124; 126;  Cactus Opuntia . . . . . . . . 59 © (lentianaceae . . . . . . . .. 65 Nitrosomonas . . . . . . . . - 170
A, Sibirica 128; 129; 130 Calamagrostis sp. . . . . . . . 86 Geraniceas . . . . . o« . e o4 65 Nuphar advena. . . . . . . .. 55
Aoer Newnndo 127 132 158 Calluna vulgaris . . . . . . . 157 ; _ Glyceria spectabilis . . . . . . 72 Nymphaea . . . . . . . « . . 66
A plataxgloides R 155, 15 156 Camna ... . ... ... ... 123 < Gramineae . . . . . . 65; 143; 149~ Orchis fusea . . . . . . . . . 65
A P s 1 7 159 C.indica. . . . .. ... .. 66 Grimmia conferta . . . . . . . 118  Ornithogalum . . . . . .. 64; 65
Aéefabulallﬂ)iac anus . . . ... 125 Catalpa bignonioides. . . 55; 57; 72 ‘ Hedera Helix . . . . . . ... 159 Orobanche . . . . . . . W . . 168
oeaon ar eae . .. . . . . 69 Caryophyllaceae . . . . . . . . 65 Hedwigia albicans. . . .. . . 65 Orthotrichum . . . . . . . 65; 76
Aeooul Yﬁ’,s T 178 Cedrela serrulata . . . . , . . 156 Helianthus . . . . . . . . . . 179 O.affine. . . .. . . . ... 119
Ailanthos 1{91’0(10”13“11““1- . . . 156 Caratodon purpureum . . . . . 119 i © H. annums . . . .58; 66; 72; 126;  Oxalidacese . . . .. ... . 149
Albizzia mglan wlosa - . . . .. 159 Cerotophyllum . . . . . . . 25; 88 | 180; 132; 183;  Oxalis Acetosella . . . . . . . 149
Aisma, oluccana . . . .156; 157 . Chamaedorea glamlmfoha ... 86 ' 151; 165; 166  Panicum italicum . . . . . . . 151
Alhan:e??fl}lﬁ 1.1 ...... 62 Chara . . . . e e 76; 117 ! H. tuberosus . . . . .. . .. 81 Papaveraceae . . . . . . . . . 65
PNTE cinalis . . . L L. 65 Characeae . . . . . . . . . . 71 1 Hemerocallis . . . . . . . .. 65 Papilionaceae . . . . . . . . . 65
" Cepa: .......... . 6 Charales . . . . . .. ... 69 | Hottonia palustyis . . . . . .° 77 Parmelia saxatilis . . . . . . . 156
AT 53 66 Chenopodiaceae . . . . . . 143; 149 Hyacinthus . . .°. . . . . . 64  Pelargenimm . . ., . . . . .. 76
Amalagthus %; s T 177; 178 Chlorella . . . . . 31; 73; 84; 118 ‘. Hydrangea . , . . . . . . 104; 105 P. peltatum . . . . . . 75; 130; 139
Ampelops retro ezi{‘us R 1 Ch. pyrenoidea . . . . . . . . 137 ‘ Hydrocharis ‘morsus ranae . . . 63 Zonale . . . . .. . . . 76; 138
) An&meg is tqum}il‘fae olia . . . 127 Chrysanthemum coronarium . . 123 Nex Aquifolium . . . . . . . . 119 Pelha S, .. 65
Anvlopteﬁ)se ggr}e;)céaa « ... 65  Cladophora. . . . . ... .. 108 ‘ Impatiens . . . . . . . . . . 110 Pelodictyon clathrahfmme 186; 187
Anthesiomn 49 Clostrldlum e e e e s 179 . T I parviflora . . . . . . . .. 65 Petasites albus . . . . . . . 72; 133
Aravcaria Cunpinehomii | 16§ C. Pasteurianum . . . . . . . 178 Tridaceae .« . . . . . . . . . 65  P. officinalis . . .. . . . . . 132
Artomisia fasel ghamii . . . . 15 Cochlearia fenestrata . . . . . 164 Iris .« - . o o 0oL . 64 Pertusaria amara . . . . . . . 156
‘A*eml'stml' .ascmula,ta S €3 | Cocos nucifera . . . . .. . . 158 J. Germanica . . . . . . . . . 65 Phaseolus . . ¢ . ... .. . 110
A;“ﬁ ée‘fulswm -------- 66  Colchicum autumnale . . . . . 66 ‘ Juncaceae . . . . . . . . .. 65  Ph. multiflorns . . . . . . . . 165
Asgi Hstra sation " . 18 165 C. speciosum .. . . . . . . . . 55 Kantia o o« 0 o0 e e e 65  Ph. vulgaris . . . . .79; 112; 151
Aspleniuw nidus . . . . . 7158. Colews . . . . ... ... .. 11¢ ‘ Lactuca Scariola . . . . . . . 149  Phyllesiphon .. . . . . . ... 69
Arotobacter T 156 Coniferae e e e . 65 Lappa tomentosa ....... 139. Phytophysa. . . . . . . % . . 69
A. chroococeum . . . . 1_79 Conjugatae . . . . . . . . .. 69 Laptozia . . . ¢ . . . 65 Picea Engelmamni. . . . . . . 138
“B. crroooseum.. . ... . .. . 78 Corylus Avellana . . . ., . . . 159 Larix europaea . . . 83 89 126; P.excelsa. . . . . . 83; 95; 124;
\Bacﬂ § denitrificans . . . . . 194  (Crassulacese . . , . . , . . 61; 62 ‘ ~ 129 130 158 1265 129; 130
B' hu(g;?gscgns liquaefaciens . . 174 Cucurbita . .. . . .. . . .51;179 ' . Larix decidua . . . . . . . . . 156 Pinus genevensis ... . 59
B Tetharees s e 1715172 C.Pepo . . . ... ... 1223 130 Lathraea . . . . . . . ... . 168 P laricio . ...... D
B pantotrophus . . . ‘132 Cuseuta . . . . . ... ... 168 Laurentia obtusa . - . . 1 . . 115  P.montana . .. . .. .. 119
B Procyumams L 171 Cyclamen europaenm .. . . . . 76 * Laurus nobilis . . . .. . .. 125 P. Pinea . . . . . . . 166
Bt eeola 174 Cyperaceae . . . . . . .. .. 65 \ Teguminosae . . . . . . . 143, 149 P. silvestris . . . 83; 89; 124; 126;
o e arundilrfa.ca N V1 Daucus Carota . . . . . . .. 112 - Lepidium sativum . . . . . . . 164 129 130 158
‘Beggiaton ea . . . {69 186 Diatomaceae . . . . . .. .. 65 Limodorum abortivam . . . . . 123 Pisum sativam . . . . . . . 112
Deggaton - 5 o 3 172 Dicramum . .. L L0 L L L 76 - Lithothamnion calcareum . . . 115 Pithecolobium Saman . . . . . 156
a. . .83 189, 94 124; D. scoparfum' . .. .. . L. 119 ° Lobeliaceae - - . . . . . . . ‘. 65 Podocarpus . . . . . . . . L1
B, verrucosa 26; 129 130 Dioscoreaceas . . . . . . . . . 65 Luffa . o0 L. o 51  Polygonaceae . . . . . . . . . 65
\Bi‘assica sinapist;fu;n L 156 Elaeagnus . . ... . . . . .. 177 - Lupinus luteus . . .-. . . 166; 176 Polygonum Sacchalinense . . . 133
Broam . pistrum . 151 Elodea . . . . . . 24; 38; 73; 76, | Lythrum Salicaria . . . . . . 59 P. Weyrichii . . . . . 72; 1‘32 133
"""" e T 10'7 1186; 117 . i Marchantia . . . . . ... . . . 65 Polypodium vulgave . . . . . . 157

B.caespitinm . . . .. . .. 119 E. ¢ i ‘ juati ricl juniperi
Waxus sempervirens . . . . 119: 156 . canadensis . . . . . 8263 gg ;;7 : L . Mentha aquatica . . . REEEE 59 Polytrichum Juniperintm ... 76
. 4 ; 88; « .
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Crp.

 Populus alba . . v . . oo o 156
P, pyramidalis . .. . .. . . 130
Patamogeton efispus. . . . . . 88
P.lucens. . .-, ... L . 117
Prenanthes purpurea . . . - . 156
Primulaceas . . . . . . . - . 65
Prunus Laurocerasus . . 785795 80;

81; 86; &8; 117
P Lamocerasus v, rotundlfolla . 80
.Prunus Padus .« . .. .. 158
Quercus Robur . . . . . co.o. 125
Radula complanata . . . . . . 65
Raphanus sativas . . . ... . . 112
Rieinus communis 79; 165

Robinia Pgseudacacia - 83.; 89, 93;

94; 124; 126,

129 130; 149 -
Rosaceae . .. .. . .« 143 149
Rubiaceae¢ . . . . « . . . . . 177
Rubus fruticosus . .72; 78; 79; 153
Ruamex alpinus . . . . . 55
R. obtusifolius . . .. .-+ . . 66
Sambucus nmigra . . . . . . 120 142
Saxifraga cordifolia- . . . . 133
Schistostega Ocmundacea . . . 163
Seilla . . . o v oo 65
Sedum -acie . . .- .. .. - . 156
S. Maximowiczii . . . . . . . 158
Senecio grandifolius . . . . . . 132
S. macrophyllus .- . . . o . . 55
Siphonoeladus =~ .+ . . . . . 69
Siphonales . .. . . . . . . . 69
Silphium laciniatum . . . . 143; 149

Cr1p.

Solanaceae . . . .'. . . . . . 6B

. Spirillum robrum .. .. 27

S.undula ... . .. . L. 27

" Spirogyra . . . . . . . L. 845 136
Spirophyllum tenue. . . . . . A2

Taxus baccata . 83; 89; 957 1243
126 129, 140 158

Theobroma Cacao-. . .- . . . 18&
Thiobacillus ‘thioparus . . ... . 172
Tilia cordata . . . . . 122; 1253 126

T. parvifolia .. 83; 89; 95; 96;

124 1"6 129,

130 158 159

Tropaecolom . . . . . .. .. 110
T. majus . . . . . . 6750725 1125
‘ 132 133 165

Typhs latifolia . . . ... .. 86
Ulotrichales. . . . . . . Co. 69
Ulva .. . . ... . e e 49
U. Lactuea . .. .. « ... . . 113
Urtica dioiea . . . . .49; 88;13%
Vaucheria. . e e 69
Verbascum nigram . . . .. . 66
V. ovalifolium . . . . v . .. 151
“Vinca major . . . . .. . .. 59
Volvocales .. .. .~v . . . . 69
Wistaria sinensis’ . . .. . . . 49
Yucea . - - . . oo s .o . 65
Zanichellia . . . . . . .. . . 88
Zea . . . . . e 179
Z. Mays . .. o o0 L 126:
Zygophyllum Fabago. . . . . . 151

o . \
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