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TOJNICTAHKOBBIX |. MeTab0osu3M 3TOr0 THIA LIKPOKO Pacnpo-
CTpaHeH y NOKPBITOCEMEHHBIX pacTeHH#l ceMeilcTB Agava-
ceae, Bromeliaceae, Cactaceae, Crassulaceae, Euphorba-
ceae, Liliaceae, Orchidaceae u T. 1. ¥ 3Tux pacTeHuffl pHem
YCThHIA OOBIUHO 3aKPBIBAKTCS, UTO NMpPeJOTBpaniaeT HoTe-
P10 BOJH. YCThHIA y HHX OTKpHiBaWTcs mo nHouam, COq mpo-
HHKAET B JIUCTBS, Ijle NPH YUACTHH COJEPIKALIEroCs B HHTO-
T1asMe KJaeTOk Jucra gepmenta PEIl-kapGokcunassl BCTy-
TmaeT B peakuur ¢ ¢pocdoeHoanupyBaTOM, MPOAYKTOM MeTa-
Gonu3Ma KpaxmaJna, obpasys okcajoameraT. O6pasosas-
IMHACS OKCaJoaneTaT BOCCTAHABAMBACTCH I[OJ AeHCTBHEM
MaJjaTieryjiporeHasb IO Majnara, HAKalJIKBAIOIIErocs B
BaKyONsiX KJETOK Jucra. B TeueHue mus, xkorga yCTbHIA
3aKpBITH, MaJjaT MepPeHOCHTCS B HUTOIJIA3My H TaMm jeKap-
GOKCHJHpYeTcss [pH YUacTHH MajaTieriaporeHass {ne-
KapOOKCHJAHpPYIOILe#l), Ha3blBaeMOii Takke  sI6JIOUHLIM
¢depmentoM, obpasysi B pesyabrare mupysaT u COs. Bo-
ceoboauBmasics COs npoHHKaeT B XJOPOIJNACTH M (HHKCH-
pyercs Tam ¢ o6pa3oBaHHeM caxapoB B (POTOCHHTETHYECKUX
peaknusix nukn1a KanbsuHa.

Takum 06pasom, y pacTeHHi ¢ MeTaGOJH3MOM KHCAOT
1o tHny toJcTsiHkoBeiX Pukcamusi CO; ¢ o6paszoBanHeM Ma-
Jlata (HOuBK) W AeKapOOKCHJAHpOBaHHE Majnara ¢ BBICBO-
GOXKIEHHEM YIJAEKHCAOTH W o6pasoBauueM  OHPyBaTa
(nuem) pasgeneHbl BO BpemeHH, ¥ Cy-pacTeHudl 3TH Ke
Peakiuu pasjefeHbl NPOCTpaHCTBEHHO, NepBas U3 HUX NPO-
TeKkaeT B XJOpoILiacTax Me3o(H/Ia, BTOPasi — B XJOpONJia-
crax obkaagky. [Ipu mocTaTouHOM KOJHUECTBE BOIBL pacre-
HHS ¢ MeTafoJM3MOM 10 THNY TOJICTSIHKOBLIX MOTYT BECTH
cebs kak Cs-pacrenus.

6.7. ®oToabIXaHHe H METa00JU3M TJIMKONAEBOH KHCJOThI

B HacTosiniee BpemMsi OUYE€Hb MHOIO BHHUMAaHHS  yIeaseTCs
M3yueHHI0 (QOTOABIXaHUs (T.€. CTHMVJHPOBAHHOI'O CBETOM
6bictporo BbicBoGokIeHuss COp JHCTHSIMH), KOTOpPOE CYy-
UlecTBEHHO OTJIHYAETCS OT MPOTEKAIONIero B MUTOXOHIPHAX
JHCTHEB «TEMHOBOrO» jAmXxaHHus ¢ sblpeneHueMm CO,. Pacre-
HHs CHJIBHO Pas3JUYalOTCs [0 CKOPOCTH (PoTOABXaHHsA. ¥ He-

V' Anrmmiickuit tepmun Crassulacean acid metabolism wacto ymor-
pebnserca B cokpamentnom Buie (CAM).— Ipun. nepes.



100 6. Dukcayus OGsyokucu yaaepoda

KOTOPHX pacTeHH#l ¢ Majiod 3h@PeKTHBHOCTbIO (HOTOCHHTE3a
HHTEHCHBHOCTh (POTOABIXaHHS MOXKeT jJocturaTh 50% ot
UHTEHCUBHOCTH (OTOCHHTE3a. DKCIEPHUMEHTH! ¢ PAJHOAKTUB-
HOH MeTKOM — Tsi2KeJBIM H30TONnOM KHc/aopoja 80 — noka-
3a/ii, UTO y pacTeHHH, XapaKTepU3YIOUIUXCH BBICOKOH CKO-
pocTel0 GOTOABIXAHHUS, ONHHM H3 NePBHYHHX MPOLYKTOB,
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Puc. 6.9. UurerpypoBaHHBle LHKJB BOCCTAHOBJIEHHS YIVIEKHCJOTHL NPH

dortocuHTe3e H BHAeNEHHs yriexncJorbl npH doroabixannn.  (Lorri-

mer G. H. et al, Proc. 4th Intnl. Cong. on Photosynthesis (Hall et
al., eds.), p. 312, 1978).

cogepxamux MeTky '#0, siBisierca copepkamas 2 atoMma
yriaepona IMIHKOJeBas KHCJIO0Ta, No3[gHee 06pasyloTCs IH-
HH, cepid u 3-pochornunepunosasi kucaora (PIK) —
MPOMEeKYyTOUHBIH NpouykT uHkaa Kanpsuua. Ilpennonarae-
MBIl MeTaboNHUeCKUH NyTbh OKHUCAEHHUST TJIHKOJEBOH KHCJO-
TH, npuBOAsiniHl K obpasopanuio COy (B mporecce npeepa-
weHHs [VIMIHHA B CEepHH), HOKa3aH Ha puc. 6.9. Bnoaue
BO3MOXKHO, 4TO CyIIEGCTBYIOT U APYrde OKUC/IHTeJIbHBIE peak-
oM, conposoxpamuuecs ogeneHneM CO,. Kax xe obpa-
3yeTcd B XJOpoIJacTax IJIuKoJgeBas Kucaora? CpaBHHTE/b-
HO HejaBHO OBIO OOHapyKeHo, 4TO pubynosobuchochar-
KapOokcHyasa, T.e. depMeHT, ceaspBaonuit CO, B nHKIE
KanpBuna (pasna. 6.2), moxer (QyHKIMOHHPOBATL TAK JKE,
KAaK OKCHreHa3a, KaTaJIH3Hpys OKHCJIeHHe pHOyso3o0Hcdoc-
¢dara g0 2-ochornukonesoit kucaotn u PI'K. danee npo-
HCXOJHT rUAponu3 PocorankoaeBolil KHCJAOTH ¢ 06pa3oBa-
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HHeM HeopraHuueckoro Qocdara g riaUKONEBOH KHUCJOTHL.
Mogeryns COz u Oz KOHKYPUPYIOT MeXaY co60H, CTpeMsiCh
pearuposath ¢ pubynoszobucdocharoMm B OLHOM H TOM XKe
akTHBHOM leHTpe (epmenTta. I10aTOMY NpH BHICOKHX KOH-
uentpanusx COy u Hu3KHX KoHIeHTpauusx Op npeobaagaer
KapOOKCHJIHPOBAHHUE, TOIAA KAK BHICOKHe KOHIeHTpauHH Oi
d Huskde KoHuenrpanuu COy (ycmoBus, o6bluHBle B aTMOC-
¢depe) OaAronpUATCTBYIOT OKHUCJIEHUIO, a CJej0BaTeNbHO, H
o6pasoBanu0 dochornikonesoll kucaotH. O6HapyxeHO
Takxke, UTO MOBBILICHHE TeMNepaTyphl yCKOpsieT OKHC/IEHHe,
HO He KapGoKcuaupoBanue. KpoMme Toro, rivKojeBas KHCJIO-
Ta MoxXKeT 006pa3oBHBATbGY B XJOPOIJIACTE U B APYrHX pe-
AKHHUAX.

K BHemryuMm npusHakam (QOTOABXAHHSA OTHOCATCs: 1) mo-
ngaBjeHne (OTOCHHTE3a NpPH BBICOKUX KoHueHTpanHax O,
2) BHICOKHE 3HAUEHHsi ITOJIOJKEeHHs YIJIEKHCIOTHOTO KOMNEH-
camionHoro nyHkra (30-—50 y. na maH. CO; B Bo3jyXe npH
25°C), 3) 3aBHCHMOCTb IIOJIOKEHHSI KOMIEHCAIHOHHOTO
NYHKTA OT KOHUEHTpanul KHcaopona, TeMuepaTypsl H ycJjo-
BHI OCBeNnieHHOCTH.

Y Cy-pacrenuit 4 y pacrenufi ¢ MeTaGoJH3MOM 10 THITY
TOJNICTAHKOBBIX He OOHApYXKeHO IepedHCHeHHHX MPH3HAKOB,
XOTSl KHHETHUEeCKHEe XapaKTepUCTHKU ¢epMeHTa pubysoso-
6ucchochar-kapOOKCHNA3E, BH/IEAeHHON W3 3THX PacTeHHH
u u3 Cs-pacTeHnil HAH gaxe U3 (OTOCHHTE3UPYIOIHX O6ak-



Tabauya 6.1.

O6mme ceoiictBa Cg-pacrenmit (Cj), Cy-pacrennmii (Cy)

H pacTenuil ¢ MeTaGonM3MOM KMCAOT no THNY ToacTaHkoBmix (MKT)
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MKT
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. OGbusO pacTyT B yMe-

pEHHOM KJHMAaTe, Ha-
npvMep IOAIHHAT, Iile-
HMIla, Kaptodesab, ta-

6axg, caxapHas CBeKJa,
cost, IOJCOJHEYHHK

TponyrTHBHOCTD
HAf.

YpoxkaH MOTYT JOCTH-
ratb 30 T cyxoro Beca
¢ rexrapa, (Iloacosneu-
HUK HMeeT  BLICOKYIO
NIPOJIyKTHBHOCTB)
AnaToMus «KpAHL-THIIA»
JIJIS1 JINCTbEB HE Xapak-
TepHa. KueTkH 06bryno
He HMeloT mepHdepuyec-
KOT'O peTHKysayMma. lme-
€TCSH TOJLKO OJMH THUII
XJIOPOIIIACTOB

cpea-

Tepeuunnifi  akuentop
CO, — pu6y.03061choc-
dar, caxap ¢ 5 aroma-
MH yrJepoaa

[TepBuunbIj HPORYKT
¢urcanun  CO, — hoc-
¢oraumepar,  KHeJoTa

¢ 3 atoMaMH yruepoja

E nuscTreHp bt

nyTh
¢ukcanun CO,

BLICOKHE CKOPOCTH CHH-

Te3a raukonara. Ogua-
pyXHuBaeTcs doroamn-
XaHue

Huskas sddexTHBHOCTL
HCTIONIb30BAHHS BOABI H
MaJast YCTOMYHBOCTL K
coJisiM (HoHaM)

O6bIYHO pacTyT B TpoO-
nuyeckofl uaum  cyOTpo-
MHYeCKOH 30HAaxX, Ha-
npuMep KyKypysa, ca-
XapHE# TPOCTHHK,
Amaranthus, Sorg-
hum, TpaBhl CaBaHH,
Pacrenns npHcnoco6ie-
HbEl K BBLICOKOH OcBelleH-
HOCTH, BBLICOKOH TeM-
nepatype, K TMOJy3a-
CYUIHBLIM YCJIOBHSIM
IIponyKTHBHOCTb  BBICO-
Kasg. CaxapHeli TpocT-
HHK MOXET [aBaTb ypo-
¥au 10 80 T ¢ TeK-
Tapa

XapakTepHbie UepThl —
AHATOMHST «KDAHI-THIIA»
H HaJjguyHe nepHbpepH-
YeCKOr0  DeTHKyJyMa.
YacTo BcTpeuarores ABa
THIIA  XJIOPOIJIACTOB,
PA3/JHYHBIX 1O CTPYK-
Type

Ilepruunmit  akpentop
CO, — ¢ocpoenoanu-
pyBaT, KHcaota ¢ 3
aTOMaMH YIJepoaa

IlepBHunbill  npoaykt
¢dukcauun  CO, — OK-
CaJoaneTar,  KHCJOTa

¢ 4 aroMaMu yrJepo-
aa

HAra nyts  ¢duKcauuu
CO,, paspaeseHHbie Npo-
CTPaHCTBEHHO

Huskgue ckopocTH CcHH-
Tesa raukosarta, doro-
JALIXaHHEe He OGHapyXKH-
BaeTcs 1O rasoo0MeHy
Bricokast stherTUR-
HOCTb HCIIOJIb30BaHHSI BO-
JAbl, BbLICOKAS YCTOHYH-
BOCTb K 34COJIeHHOCTH

O6biunbIe BUAHL, pac-
TYIlHe B 3aCYLLIH-
BHIX 30HAX, HalpH-
Mep  KaKTycOBble,
opxuzHbe, Agave,
CYKKYJIEHTBI

OGbIYHO TIPOJYKTHB-
HOCTb OYeHL HU3KAA.
(AHaHac uUMeeT Bbi-

COKYI0O  IPOAYKTHB-
HOCTb)
AHATOMHH  «KpaHI-

tuna» Her. Ilepude-
puYecKHll peTHRYIyM
orcytcTByeT, Hme-
eTcsl  TOJIBKO OJHH
THI XJIOPOIJIACTOR

Aguentopol YrJexH-
CJOTH:  (hocoeHo-
NHPYBaT B TEMHO-
Te, pH6YJJI0306HC-
doctat Ha cBeTy
IlpoaykTet  ¢ukca-
nun  CO,:
OKCAJI0AlleTaT B TEM-
HoTe, ¢ocdoranie-
paT Ha CBeTy

[Ba nyrd ¢HKca-
uuH CO,, pasfejeH-
HblE BO BpPEMEHH
Tak *xe, Kak y
Cy4-pacrenuit

Tak *e, Kak y C,-
pacTeHust
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Cs

Cq

MKT

Hacbimenne  ¢oTocus-
Te3a MPOUCXOAMT IIpH
HHTEHCHBHOCTSIX CBET4,
paBubix 1/5 mosHOro
COJIHEYHOTO CBeTa

Jlaxke Ha SIpKOM  CBeTy
HACHILEHUT (DOTCCHHTE-
3a NpaKTHYECKH He Ipo-
HCXOJHUT

Tak xe, KaK y C,-
pacTenui

10. Beicoknit CO,-komnen- | Huskufi CO,-KoMneHca- | Bbicokoe cpoieTBo &
CALHOHHBIH NMYHKT IUOHHBIH NYHKT YIJIEKHCJIOTE  HOUBIO

11, Yerbuna  OTKpbITBI | YeTbHIla CTEDBITHI AHEM | YCTbHUA — OTKPHITH
JHeM HOUbIO

Tepuii, onuHakoBel. Hdeno B ToMm, uto y Cy-pacTeHufi sT10T
(hepMeHT JIOKAJNH30BaH TPEHUMYIUIECTBEHHO B XJOPOILIACTaX
KJeTOK OOKIaJKH, KOTOpbie caMH mo cebe He HAXOAATCS B
HenocpeacTeenHOM paBHoBecHH ¢ COp; m Op atMochepst.
Kounenrpauuss COg B KiIeTKax 0OKAAAKH MOMXKET 0Ka3aThCH
ropasjo BHIIE, 4eM B aTMocdepe, mOCKONBKY B 3THX KJeT-
Kax mpoHCXoAHUT oOpasoBaHHe in situ yriaexkucaorsl B pe-
3yJabTaTe AEKapOOKCUAHNPOBAHHUS MajiaTa, NOCTYNAIOUIEro H3
KJIeTOK Me3obuaaa (cM. pasa. 6.5). Dto nosBossier Kapbok-
CHIHpOBaHHIO Oosee 5p(PeKTHBHO KOHKYPHPOBAThL C OKHC-
JIeHHeM 3a CBsI3aHHBEIH ¢ pepmeHTOM pHOYA0306HCHOCHAT.
Bumecte ¢ teM COq, redepupyemas y Cy-pacrennst npu $oTto-
JBIXaHHH, MOXKeT OKasaThCs B XJOPOIIACTAX B «JIOBYLIKEY»,
BKJIIOUHBIIHChH BO BHYTPEHHHH LUK mox AefictBHem DEII-
kKapOokcmnasel [peaxuusi (6.9)] xnerox mesoduana, urto
npegorsparur yteuky COp B atmocdepy. ¥ pacremuii ¢
MeTabo/MH3MOM MO THIY TOJCTSHKOBEIX KaPTHHA HECKOJBKO
nuas. [lo mouaM OHH CHHTE3HPYIOT OOJbIIHE KOJHYECTBA
manara. HekapGokcunuposanre manata u  Gukcauns COq
B nukie KajbBHHA NPOHCXOASIT y STHX PACTEHHH JHEM,
KOrjpa yCTbHILA 3aKpHITH (cM. pasn. 6.6). IToaToMy BHyTpeH-
Hssa KonueHTpauus CO, y Takux pacreHu#i Moxer OBITb
ropasno Boie kouuentTpauun COg B atMocdepe, u, CleaoBa-
TeJbHO, KapOokcuanpoBanrue Oyaer mpeobaanaTe HaL OKHC-
jenneM. Ilokaszano, uto Cs-pacTenns, noMelleHHHE B HCKyC-
CTBEHHYIO arMocdepy ¢ HH3KHM NaplHaJbHBM AaBJeHHEM
O, n BoICOKOH KOHIeHTpauueii CO,, Bexyr cebst nomgo6HO
Cy-pacrennsam, T.e. HMEIOT HUSKH{I ypOBeHb (POTOABIXAHHS.



