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Knenu (Acer L.) — Benukuii pin, skuii Hajiuye moHan 150
BuAiB. HalinmommupeHimmumMu BuaaMu (uopu YKpaiHU €
KJIEHU: TOCTPOJIUCTUM (A. platanoides L..) — nepeBo 3aB-
Buiku 10 30 M, monboBuii (A. campestre L.) — nepeBo 10
25 M 3aBBUIIKH, iHOI KyII 3aBBUILKU 10 2,5 M i TaTapCh-
Kuii (A. tataricum L.) — nepeBo ab0 BeJIMKMI KyIII 10 8 M
3aBBUILKA [2].

Knenam BiaactuBa crieriuiuHa cTparTeris pO3BUTKY:
BOHM HE YTBOPIOIOTh YMCTHUX JIICOBUX MACHBIB; TPAILISIOTh-
CsI JIMIIIE B MillIaHUX ITMPOKOJUCTSIHUX Ta COCHOBUX JIicaXx;
He (OpPMYIOTh BEPXHBLOIO SIPYyCY, a BigmaloTh mepeBary
IIEBHOMY PiBHIO 3aTiHEHHS. [HIIMMM XapaKTepHUMU PHU-
caMM KJICHIB € paHHS BereTallisl Ta IHTEeHCUBHUI PICT IO
pPO3MYCKaHHS JIMCTS iHIIMMM BUIAMU Ta IIBUIKE 3aKiH-
YeHHS (pOpMyBaHHSI PiYHOTO MPUPOCTY MArOHiB.

BusHavanbHa poJib Y XUTTEAISIIBHOCTI POCIAUHHOTO
OpraHi3aMy HaJIeXUTh (POTOCUHTE3Y. ToMYy OTHUM i3 mep-
LIOPSIAHUX 3aBIaHb 1IOAO0 ITOSICHEHHSI TaKO1 CTpaTerii po3-
BUTKY € BUBYEHHS (DOTOCMHTETUUHUX IIPOLIECIB Y INCTKAX.
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Haioro meTotro 6ysio nociiakKeHHsI POTOCUHTETUYHUX XapaKTEPUCTUK Tac-
TUIHMX IMITMEHTIB Ta (YHKIIOHAIBHOTO cTaHy (poTocuHTeTMUHOTO armapary (PCA)
KJIEHIB, 1110 3pOCTAJIU 3a Pi3HUX €KOJIOTIYHUX YMOB.

Marepian Ta MeTOAM AOCTiIKEHHS

DoTOCUMHTETHYHI XapaKTepUCTUKM BUBYAJIM Ha TPbOX BHUAAX KIIEHIiB: Acer
platanoides L. (TiHbOoBOMYy i cBiTIIOBOMY), A.campestre L. (TiHbOBOMY) i
A. tataricum L. (cBiTioBOMY). TiHBOBiI pOCIMHU TepeOyBaay ITiJ IOJOTOM JIicCy,
CBITJIOBI — Ha y3Jiccsax. JIMCTKU KJIeHIB 30Mpajiu B pallOHi €KOJIOTiYHOI CTEXKHU
c¢. Jlichukn (Konua-3acna, mig KuieBoM) rpotsaromM BeretauiitHoro nepiomy 2004 p.

[TirMmeHTH 3 TUCTKIB €KCTparyBaiu aleToHoM 3 nogaBaHHaM CaCO;. PociunHi
MirMeHTH (KapOTUHOIIM, XJI0PO(ian) pPO3NiIsSIM METOIOM ITarepoBoi XxpoMaTorpadii
3 BUKOPMCTAaHHSM CYMillli TeKcaHy Ta etaHoiy (16:1 3a 06’emoM). JlioTeiH, Bioja-
KCaHTUH Ta HEOKCAHTUH eKCTparyBajiu 3 xpomaTtorpam 100 %-m eraHosnoM, [B-Ka-
potuH i xopodinu — 100 %-m aueToHOoM. BMicT mirMeHTiB BU3HAYaIM Ha CIEKT-
podorometpi (CP-46, TOMO, CPCP), BUKOpHUCTOBYIOUN KOE(DILIIEHTH €KCTUHILIT,
HaBeneHi B [3, 20]. YacTky xyopodiiiB y cBimiodoupanrbHomy kKoMiutekci (C3KII)
Bil IX CYMM pO3paxOBYBaJIM BUXOASYM 3 TOTO, 1110 YBECH XJIOPOdis b 3HAXOOUTHCS Y
C3KII, cniBBimHOLIEHHS XJI0pOoiIiB a i by sikoMy ctaHOBUTH 1,4 [16].

DyHKIIOHATBHUM cTaH (POTOCMHTETUYHOIO arapary OLiHIOBAJIM METOIOM
iHmyKuii ¢ayopecueHiiii xiaopodiny. dayopecleHlilo xaopodilly a B JUCTKAX
KJIeHiB BuMipioBanu 3a gornomorow XE-PAM ¢ayopomerpa («Walz», Himeuuu-
Ha) 3a KiMHaTHOi TemmepaTypu. JlaHi y dopmMmari ¢aitniB Excel 3amucyBanu 3a
noromororo MyabtuMepa UT-60E (TaiiBanb), 3’€qHaHOro 3 KoMi'lotepoM. s
30ymKeHHS (uyopecueH1il xaopodisly MOAYIbOBAaHW CBITJIOBUM MOTIK iMITYJIbC-
HOi KCEHOHOBOI JJaMIY MPOMYCKaIu Kpi3b CUHBO-3eeHui GinbTp BG-39 (5 MM,
Schott). @ayopeclLieHIIiI0 PEECTPYBAIM 3a TOBXUH XBWJIb = 695 HM, BUKOPUCTO-
Bytoun dinbTpu RG645/R65 (2 MM, 1 MM, Schott, Balzers) Ta RG9 (1 mm, Schott).
JIucTky aganTyBaiu A0 TEMPSIBU MPOTATOM 5 XB. MiHiManbHMIT piBeHb (hTyopec-
ueHuii ananrosanux 10 tempsasu (Fy) ta csitna (F’)) muctkis Bu3Havanu 3a mii
MoxynboBaHoro (2 I') cBiTia HU3bKOI iHTeHcuBHOCTI (~0,1 MKMOIb * M2« 1),
Innyxuito ¢ayopecueHiii xiopodiny a iHiliroBaniu akTUHIYHUM cBiTiIoM 80, 500
ta 1000 MKMOJIb - M2+ ¢!, MakcuManbHuii piBeHb (IyOpeCLIEH1Iii aganToBaHuX
no tempsaBu (F ) ta ceiia (F°)) 1MCTKiB BU3HaYaIy 3a [ii HACUYYIOYOro iMITyJIb-
cy (1 cex) rajoreHHoi 1amMnu iHTeHcUBHicTIO 5000 MKMOJIB * M~2 + ¢L. [l oLiHKu
dyukuionanbHoro crany @CA BUKOPUCTOBYBAIM TaKi MapaMeTpu (hIyopecueHIlii
xJiopodiny: MakKCMMaJbHUM KBAaHTOBUM BUXil (hOTOXIMIUHUX peaxiliii (oTOCHC-
temu II (OCII), F /F_, (F —F;)/F, [14]; ebextuBunii KBanHToBUIA BUXin (HoTo-
ximiunux peakuin ®CI, F /F . (F' —F)/F  [22]; doTroxiMmiuHe raciHHs
¢bnyopecuenuii xnopodiny, qP (F° —F)/(F’ —F () [23]; KoediuieHT HEDOTO-
XiMiYHOTO raciHHg (ayopecuenuii xaopodiny, gN (1 — (F° —F))/(F —F));
HedoToxiMiuHe TaciHHs diryopecieHIii xaopodiny 3a IlItepHoMm—BoabMmepom,
NPQ (F,/F’ ) — 1 [11]; xBaHTOBMIA BUXil €l€KTPOHHOrO TpaHcnopty, ¢PSII (F —
F)/F  [15].
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IToBTOpHICTHL AOCHiAIB OyJia YOTUPUKPATHOIO, 32 OTPUMAHMMU TaHUMU BU-
BOIWJIM CepellHi apudMeTUUHI ToKa3HUKKW. CTaHIAPTHI BiAXWUJIEHHS KOJIUBAIUCS
y Mexax 7—9 %.

Pe3yabTaT gocaimkeHb Ta iX 00roBopeHHs

BuBYeHHST BMICTy IIirMEHTIB y JOCJIIXKYBaHUX JIMCTKAX KJIEHIB 3aCBiIYMIIO, 1O
OTpYMMaHi MOKa3HUKU BiMOBiJaIN 3araJIbHUM 3aKOHOMiIpPHOCTSIM, XapaKTepHUM
JUJIS POCJIMH 3aJIEXXHO Bil iIHTEHCUMBHOCTI CBITJIOBOTO (hakTOopa B MiCLSX IXHBOTO
3pocTanHs (pucyHku 1—4). Bimomo, 1110 Bapiallii iHTEHCMBHOCTi OCBITJIEHHSI 3MiHIO-
I0Th MIrMEHTHUI ckian Ta po3Mmip aHTeHu PCA [9, 21]. Tak, y cBITJIOBUX XJIO-
poriacTax € BUIIMM CITiBBiZHOLIEeHHS Xxjiopodin a/b (X a/b), HIXXYUM — BMICT
mirMeHTiB [12, 18] mMopiBHSHO 3 TIHBOBUMHU.

Bwmict X1 a, b Ta ixHs cyMa (a + b) B nucTtKax A. platanoides, 3aTiHeHOTO T10-
JIOroM Jiicy, OyB Maii>ke BIBiUi BUILIMM MPOTSTOM BETETALIIHHOTO MEPIOAY, HiX Y
JIMCTKAX TOTO CaMOro BUIY Ha y3JlicCi, B YMOBax BUIIOI iIHTEHCUBHOCTI COHSIYHO-
ro cBitia (pucyHku 1, 2). PocimHu KjieHa rocTpOJIMCTOrO, 110 YIIPOIOBXK OiTbIIOI
YaCTUHU IHS 3HAXOAWJIUCh Ha MPSIMOMY COHSYHOMY CBIiTJIi, XapaKTepu3yBaaucs
B cepeaqHboMy Ha 20 % BUILIUM CITiBBiTHOIIEHHSIM XJI a/b 1 HIZKYOK YaCTKOIO XJI0-
podiniB (a i b) y C3KII mopiBHSIHO 3 pocIMHAMMU Mi HAMETOM JIiCy (PUCYHKH 2,
5). lns nucTKiB A. tataricum, SIKUii OiNIbIIY YACTUHY OHS MepeOyBaB Ha MPSIMOMY
COHSTYHOMY CBIiTJIi, Ta A. campestre Tl HAMETOM JIiCy CITOCTepirajach aHaJOTiyHa
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Puc. 1. Bumict xsiopodifiiB @ i b y aucTKax KJIeHiB IPOTAroM BereTaliiiHOro repiony. Y Mo B H i
MO3HaYeHH s: (TyT i Ha pucyHkax 2—5): 1— A. platanoides (TinboBuit); 2 — A. platanoides
(cBiTnoBuii), 3 — A. tataricum (cBiTinoBuUi1); 4 — A. campestre (TIHbOBUIA)

Fig. 1. The content of chlorophylls (¢ and b) in maple leaves during the vegetative season.
Symbols indicate (here and on the figures 2—5): I — A. platanoides (shade); 2 —
A. platanoides (sun); 3 — A. tataricum (sun); 4 — A. campestre (shade)
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Puc. 2. Cyma xsnopo@iniB (a i b) Ta iX CIiBBiZHOILIEHHS Y JIMCTKAX KJICHIB IIPOTSITOM BereTalliii-
HOTO mepiomy.

Fig. 2. The total amount of chlorophylls (¢ and b) and their ratio in maple leaves during the
vegetative season
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Puc. 3. Cyma kapoTUHOIIiB Ta KCAHTOMIIIB y JIMCTKAX KJIEHIB MPOTSITOM BEreTalliliHOTO IMepioay

Fig. 3. The total amount of carotenoids and xanthophylls in maple leaves during the vegetative
season

3aKOHOMIpPHICTb: 3araJIbHUI BMICT XJ10podifiiB (a + b) B A. tataricum OyB 'y cepel-
HbOMY B 1,6 pa3a HYKYMM, a CIiBBigHOIIEHHS X1 a/b — Ha 8 % BUIIMM, aHiX B
A. campestre IpOTATOM BereTaliitHoro rnepiony (pucyHku 1, 2). I1pu upomy yac-
TKa xyuopodiniB y C3KII Oyna BUILOK y MOJLOBOrO KJIeHA, HiXX Y TaTapChKOIO
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Puc. .4. Cl‘[iBBiILHOLL[eHHS{.KcaHT/Xﬂ y JIMCTKaX
KJICHIB MMPOTSTOM BereTaliiiHOIro Iepiomy 0,16
Fig. 4. The _xanth/chl ratio in maple leaves during 014 -
the vegetative season '
g 0127
(puc. 5). Lle 3acBiguye, 1110 po3Mipu aH- ‘é 0,1
TEHHW, TOOTO BMICT BJIacHE€ IIIrMEHT- 2 008 1
OLIKOBMX CBITJI030MPaIbHUX KOMILIEKCIB, ‘§ 0’06 1
OyB BUIIMM y KJIEHA TaTapCbKOTO. 5
Cutizx 3a3HaYUTH, 1O BMICT ITIrMEHTIB § 0047
Ha OJWHUIII0O MAacHu y CBITJIOBUX POCIWH T 0021
Pi3HUX BUIIB KJIEHIB OYB JOCUTbH OJIU3b- 0 . . : ;
kM. Taka cama 3aKOHOMIipHIiCTb CIIOC- 2704 1805 0206 0607 2209
Tepirajacst sl TIHbOBUX POCJIVH. O0-1 HFy A3 K4
3ayBaxkrMo, 10 y JUCTKAX KJIEHIB,

BimiopaHux 27.04.2004, mopiBHSHO 3 JTH-
CTKaMH JITHIX MicA1iB, 3a)iKCOBAaHO HIKYMIA 3arajIbHUI BMiCT IIiIrMEHTIB Ta BUILE
criBBigHoIIeHHs X7 a/b. lle, oueBuaHo, noB’sg3aHe 3 He3piticTio PCA y nuct-
Kax, 110 aKTMBHO PO3BUBAIMCS. TakoX AEIIO0 MEHIIMM OYB BMICT IiITMEHTIB Y
JINCTKaX CBITJIOBUX KJeHiB, 3i0panux 22.09.2004 (pucynku 1, 2). Lle, BiporigHo,
3YMOBJIIOETBCS MOYATKOM CTapiHHS. Bigomo, 1110 OfHi€0 3 HallxapaKTepHIillMX
O3HaK CTapiHHS (POTOCUHTETUUHUX TKAHUH € 3HWXXEHHS BMicTy xJiopodiniB [5].
3arajqpHUl BMIiCT KapOTHUHOIMIB OyB BUIIMM Y JIMCTKaX TiHbOBHUX OCOOMH
KieHiB. Tak, B A. platanoides 11in HAMETOM JIiCYy BMiCT KApOTUHOIIIB Y CEPeIHbOMY
Ha 10 % BumMii, aHixX B A. campestre — TaKoX Mia HaMeToM Jicy, Ha 48 % Bu-
LN, aHiX B A. tataricum 3 y3mices, i Ha 56 % Buimii, aHix B A. platanoides —
Takox 3 yamiccsa. Ocodbunu A. platanoides, 110 Ginbllly YacTMHY IHS TepeOyBan
Ha NPsIMOMY COHSIUHOMY CBiTJIi, XapaKTepU3yBaIMCs HUXKYUM BMICTOM KCAaHTOMIIiB
(moteid + BionakcaHTUH + HeokcaHTUH) (puc. 3). OmHaK MOJSIpPHE BiJHOIICH-
HSI CyMU KcaHTOQiNIiB
JIO 3arajlbHOro BMICTy 0,75
XJIOpoiliB € BUIIMM
y TOCTPOJIUCTOTO CBIT-
JIOBOTO KJIEHa, IIO-
PiBHSIHO 3 TiHBOBUM

376%83% 6 NCEII, %

Puc. 5. Yactka xiopo-
¢iniB (a i b) y cBiTIO- /
36MpaIbHOMY KOMILIEKCI 0,5

(C3KII) nuctkiB KieHiB

MPOTATOM BEreTawiiiHOro 2 0,45 i)
nepiony ©
Fig. 5. The part of chloro- 0.4 ' ' ' ' '
phylls (¢ and b) in the 27.04 18.05 02.06 06.07 22,09
light-harvesting complex aaoa
(LHCII) of maple leaves =1 -2 —A—3 —K—4
during the vegetative season
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(puc. 4). Taka cama 3aKOHOMIpHICTb CITOCTepiranacs sl CBITJIOBOTO A. tataricum
i TIHbOBOTO A. campestre.

Bigomo, 1110 MPOAYKTHMBHICTb POCIWH 3aJIEXUTh BiJl MO aCUMIIIOKYOI M0~
BepxHi [7]. IHOII BUKOPUCTOBYIOTH 1lIe TAKUI iHTETpaIbHUM ITOKA3HUK, SIK ()OTO-
CUHTETUYHUIN TIOTEHLiaJl, SKUA XapaKTEpU3YE 3arajibHUi BMICT XJI0podiliB y
POCIIVHI i TpUBaJicTh Horo poootu [§]. 3po3ymiio, 110 6e3nocepeTHbO BUKOPU-
CTaTH 1li MapaMeTpH ISl XapaKTEPUCTUKHU TTPOAYKTUBHOCTI IEPEBHUX POCIUH IyKe
BaXKoO. Y psi mpallb 3a3HAYEHO KOPEJSALi0 MixK BMICTOM IiTMEHTIB (Ha OAWHU-
L0 TUIOLII Ta MacH) i MPOAYKTUBHICTIO CiTbCHKOTOCIIOAAPCHKUX KYABTYp [1, 4],
OJTHAK iHIIIi TOCIIIKEHHS He MiATBEPAUIN TaKOro 3B’s13Ky [6]. ITokasaHo, 1110 BMiCT
XJ1 a MoXe OiNbIIIOI0 MipOIO BiloOpaXkaTy (POTOCMHTETUYHY ITPOIYKTUBHICTb, aHIX
cyma X (a + b) [17].

®yukuionanpuuii ctaH @CA NTHUCTKIB KJIEHIB, 1110 3pOCTAIM B Pi3HUX €KOJIO-
TYHUX YyMOBaX, OLIiHIOBAJIM METOAOM iHAYKIii (ayopeclieHLii xopodiny 3a ak-
TUHIYHOTO CBiTJIa, IHTEHCUBHICTb SKOTO Oysa 0GJM3bKOI0 A0 1i 3HAYEHHS y NpHU-
poxHomy oTtoueHHi: 80, 500 Ta 1000 MkMosb - M2+ ¢'l. Pesyabratu duryopeciieH-
THUX JOCHIIIXKE€Hb, TPOBEAECHUX MPOTATOM BereTalliiiHOro repiofay, nokasaiu, 1110
MaKCUMaJbHUI KBaHTOBUI BuXiA ¢oroximiuynmux peakuii ®CII, E/F_, axui
XapaKTepu3ye MOTEeHLiHI MoXIUBOCTI myny KomiuiekciB DCII amanToBaHuX 10
TEMPSIBU JIMCTKIB KJIEHIB, 3i0paHUX 3 Pi3HUX POCIUH, 30iIbLIyBaBC MpU GopMy-
BaHHi ®CA i B 3pimx nuctkax craHoBuB 0,76—0,82 (tabauus). OTpumani maHi
3aCBiMUYIOTh OJIM3LKY KBAHTOBY €(EKTUBHICTh IIEPBUHHOIO PO3MiJICHHS 3apsiiiB
y @CII pocnuH pi3HMX BUIIB KJIEHIB — SIK TiIHbOBHUX, TakK i cBiTnoBuX. Lleit mapa-
MeTp BHUKOPHUCTOBYIOTH K iHOIWKATOP IepeOyBaHHS POCIUH Yy HECHPUSTIUBUX
YMOBaX: 3HMKEHHS HOro BEJIMYMHU 3aCBiTUy€E, 110 POCIMHU 3HAXOISITHCSA Y CTpe-
coBMX yMoBax. JIJIsi HECTpeCOBaHUX POCJIMH 1IeH TTapaMeTp KOJIUBAETHCS Y MeXax
0,8—0,83 [13]. Xoua 3ayBaxxumo, o BigHoweHHs F /F  nocuts inepTHE, TOOTO
MOTo CcTpec-iHAyKOBaHEe 3HMKEHHS CIIOCTepira€Thcsl He Bimpasy [19].

Edexrusnuii kBantosuii Buxin (F° /F’ ), AK1ii BUKOPUCTOBYIOTb [UIS1 OLIiH-
K1 MaKCUMaJIbHOI e(peKTUBHOCTI poToximiunmx peakitiit @CII 3a yMoB OCBITIIEHHS,
KoM 4yacTuHa Q, € y BIIHOBIEHOMY CTaHi, IOPiBHAHO 3 noteHuidHuM (F /F )
3arajioM OyB HMKUMM Y JIMCTKAX CBITJIOBMX KJIEHIB 32 PaXyHOK PO3CilOBaHHS ya-
CTUHU €HEPTil B TEIIO Y CBITJI030MpaibHiil aHTeHi. [IpoTe TMCTKM TIHLOBUX KJIEHIB
Manu Bulle 3Ha4eHHa F° /F° 32 iHTEHCMBHOCTI [il0YOTO CBiTJIa, OIM3BKIA 10 iX
NPUPOIHUX YMOB (Tabmuus). demo Hukuum 0yno 3Havenns F /F° i nid TiHbo-
BUX, i JJI CBiTJIOBUX KJeHiB, 3i0panux 22.09.2004, 110, BiporigHo, moB’s3aHe 3
MOYATKOM CTapiHHS JIUCTS.

®oroximiuHe TaciHHS diryopecleHIlii xi1opodiny (qP), sike Bimodpaxae CTymiHb
OKMCJIEHHS ITyiy Q,, TOOTO YaCTKy BiaKpUTUX peakuiiinux nentpiB @CII y nux
YMOBaXx OCBITJIEHOCTi, OyJIO BUILMM Y TiHbOBUX KJIEHIB — TOCTPOJIMCTOTO Ta MO-
JIbOBOTO, 1[0, MOXJIMBO, TIOB’S3aHe i3 IIBUALIMM OKMCIMHHSIM IIJIACTOXiHOHY
KOMIUIEKCOM LIUTOXPOMIB b6/f, CHPUIMHEHUM BUIIOIO IIBUAKICTIO BiITOKY €JIeK-
TpoHiB 10 dorocuctemu I (PCI) 3a maHOi iIHTEHCUBHOCTI aKTMHIYHOTO CBIiTJIA.
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Puc. 6. 3anexHicTb piBHs poToximiuHOro racinus (qP) Bim iIHTEeHCMBHOCTI aKTMHIYHOTO CBIT/IA.
YMoOBHI Mo3HAaueHH 4 (TyT i Ha pucyHkax 7,8): I — A. platanoides; 2 — A. campestre;
3 — A. tataricum
Fig. 6. The dependence of photochemical quenching (qP) on the actinic light intensity.
Symbols indicate (here and on the figures 7, 8): 1 — A. platanoides; 2 — A. campestre;
3 — A. tataricum

Puc. 7. 3anexHicTb piBHS He(poToXiMiuHOTO TaciHHA (N) BiJl iHTEHCUBHOCTI aKTMHIYHOT'O CBIiTJIa
Fig. 7. The dependence of nonphotochemical quenching (qN) on the actinic light intensity

Puc. 8. 3anexHicTh KBAHTOBOI'O BUXOAY €JIeK-
tpoHHOoro TpaHcnopty (¢PCII) Bix iHTEeHCUB-
HOCTi aKTMHIYHOTO CBiTJIa

Fig. 8. The dependence of electron transport
-3 quantum yield @®CII) on the actinic light
intensity
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BHacnigok Toro, 1110 poToxiMiuHi peakilii, pJayopecueHlis i TerioBa AUCH-
naiiss € KOHKYpeHTHUMM IIpoliecaMu, HiABuileHHs P 3HMXKye mapameTpu, sIKi
XapaKTepU3yIOTh CTYIiHb He(POTOXiMiYHOrO TaciHH:. Pe3yiabTaTu moxkaszanu, 110
3HaueHHd KoediieHTa HedoToxiMiuHoro raciHHsg (N ta NPQ), ekBiBaJIeHTHOTO
KOHCTaHTI IIBUAKOCTI TerutoBoi nucuranii B anteHi ®CII, Oy HIDKYMMU Y TIHBOBUX
pocnuH. HaBnaku, pocMHY y3Jiccs (KJIeHU TOCTPOJIUCTUI i TaTapChKUiT) XapaKTe-
PU3YBAIMCS BUILIMM PiBHEM HeMOTOXiMiYHOTO raciHHs diryopecleH1ii xiopodiny.

ITapametp ¢ PSII 103B0JISIE OLIIHUTH KBAHTOBUIA BUXiJI €JIEKTPOHHOTO TPAHCIIOPTY.
TTopiBHSTbHE TOCTIKEHHS LIbOTO TTapaMeTpa 3a Pi3HOI IHTEHCUBHOCTI aKTMHIYHOTO
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CBiTJIa TIOKa3aJ1o, 1110 BUIMii piBeHb ¢PCII Manu TiHbOBI POCIMHM MOPIBHSIHO 3i
CBITJIOBUMM. L€ y3romKyeThcs 3 JaHUMU JIITEpaTypH, 32 IKUMU MAaKCUMAJIBHOIO eeK-
TUBHICTb (DOTOCHHTE3Y € B YMOBaxX HMU3bKOI iHTEHCUBHOCTI cBiT/ia [10, 13].

Kpim Toro, Oyna mociimkeHa 3aIeXXHICTb mapaMeTpiB iHAyKILii (hIyopecleHIIii
xJ0podidy TpbOX BUMIIB KIIeHiB ( A. platanoides, A. campestre, A. tataricum) Bil iHTeH-
CMBHOCTI akTUHi4HOTO cBiT1a 80 i 500 MKMOb * M2« ¢! (pucynku 6—8). 3HaueHHA
napaMeTpiB iHayKuii ¢uyopecueHuii xopodiny 3a 80 Mkmonb * M2« ¢!y Tphox
JOCHiIKEeHNX BUAIB OyJIM OJM3bKUMMU, 1110 CBITYUTH IIPO OMHAKOBY €(PEKTUBHICTh
YTWIIi3allii COHSYHOI €Heprii 3a JaHOi iHTeHCUBHOCTI cBiTia. CBITJIOBI POCIUHU
A. tataricum tniopiBHSIHO 3 A. platanoides ta A. campestre XapakTepusyBanucsl edex-
TUBHIIMM (QyHKUiOHYBaHHAM DPCA 3a akTMHiUHOTO CcBiTIa 500 MKMOJIB * M2+ ¢L,
1O MiATBePIXKY€EThCs 3HaUeHHsIMU napameTpiB qP i ¢DCII (pucyHku 6, 8).
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E.®. Jloeowviu, C.H. Bacunvuenxo, A.A. Cusaw, H.H. Tonuuii

HMuctutyt 6otanuku um. H.I'. Xonognoro HAH Ykpaunsl, r. Kues

OOTOCUHTETUYECKUE XAPAKTEPUCTUKW ACER PLATANOIDES L.,
A. CAMPESTRE L., A. TATARICUM L. BIIPUPOHBIX YCJIOBUAX
I[MTPU PA3JIMUHBIX CBETOBBIX PEKVMMAX

IMpoBeneH cpaBHUTENIbHbBINA aHAIU3 COMEPKAHUSI TUTMEHTOB U (DYHKIIMOHAJILHOTO COCTOSTHUSI
¢oTocuHTeTMYECKOTO anmapara Acer campestre L., A. platanoides L. n A. tataricum L. B npupon-
HBIX YCJIOBUSIX TTPU Pa3HOI OCBEIIEHHOCTU. YCTAHOBJIEHBI OTJIMYMS B COACPXKAHUU XJIOPODUII-
JIOB @ U b, KAPOTUHOUIOB, COOTHOLLIEHUU MUTMEHTOB, TTapaMeTpax MHAYKLMU (G1yopeclieHIIMU
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xJiopoduIIa; MAKCUMaJIbHOTO KBAHTOBOTO BbIX0/a (POTOXMMMUECKUX peaklnii hoTocucre-
mbl 11 (DCII), F /F_; abdexTuBHOrO KBaHTOBOTO BhiX0Aa hoToxumuueckux peakuuit @CII,
F /F_; doroxummuyeckoro TyureHus (iayopecueHuunu xjaopoduiia, qP; nedhoroxuMmuueckoro
TyuieHus: ¢uiyopeclieHImu xiaopoduiia, N; KBAHTOBOTO BbIXOJA 3JICKTPOHHOIO TPAHCIIOPTA,
oPSI1I. Haubosnee BoicOKOE comepxkaHe MUTMEHTOB y TEHEBBIX PACTEHUI KIEHOB obecreurnBa-
€T JIOCTAaTOYHOE TOMIOIIeHUE CBETOBOI 3HEPrUM, HEOOXOAUMOM I UX POCTa, Pa3BUTHS U
YCIELIHON KOHKYPEHLMU T TT0JIoroM jieca. D heKTUBHOe (PyHKLIMOHUPOBaHUE (DOTOCUHTE-
TUYECKOTO arrapaTa TeHeBbIX KJICHOB MOATBEPXKAAETCS CAMbIMU BHICOKMMU 3HAYCHUSIMU T1a-
pamerpos P, F’ /F’ u ¢PSII Ha akTMHMYHOM CBeTe, OIM3KOM K YCIOBUAM IPOU3PACTAHU.
Bricokas husunonornyeckas miacTUYHOCTb 06ECIeUBaeT BO3MOXKHOCTH CYIIECTBOBAHMS KJIe-
HOB KaK Ha OITyLlIKaX, B YCJOBUSIX MOBBIIIEHHOW WHCOJSIIIMU, TaK U TIOJ MTOJIOTOM Jieca.

Kawoueewie caosa: KJ/€eHbl, d)omocuﬂmemuqec’imﬁ annapam, nuemeHmaol, d)ﬂyopecueuuuﬂ

K.P. Dovbysh, S.M. Vasylchenko, O.0. Syvash, N.M. Topchiy
M.G. Kholodny Botany Institute, National Academy of Sciences of Ukraine, Kyiv

THE PHOTOSYNTHETIC CHARACTERISTICS OF ACER PLATANOIDES L.,
A. CAMPESTRE L., A. TATARICUM L. INNATURAL ENVIRONMENTS
UNDER THE DIFFERENT LIGHT REGIMES

The comparative analysis of pigment content and functional state of photosynthetic apparatus of
the Acer campestre L., A. platanoides L. and A. tataricum L. grown in natural environments under
different light regimes. The differences in content of chlorophylls a and b, carotenoids, pigment
ratio, chlorophyll fluorescence induction parameters: maximum quantum efficiency of
photochemical reactions of photosystem II (PSII), F/F_, effective quantum efficiency of
photochemical reactions of photosystem I1I (PSII), F’ /F’°_, photochemical, qP, and
nonphotochemical, gN, quenching, quantum yield of electron transport, ¢PSII, have been
established. Increase in the total pigment content in shade-grown maple trees provides light
energy capture on the level required for effective photosynthesis, growth, development and
successful competition under the canopy. The effective functioning of photosynthetic apparatus
of shade-grown maple trees is confirmed by higher qP, F’ /F’_ and ¢PSII values at the actinic
light intensity similar to growth one. Higher physiological plasticity provides the possibilities for
existence of maples in conditions of high insolation and under the canopy as well.

Key words: maple, photosynthetic apparatus, pigments, fluorescence
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