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Abstract Measurements were made of photosynthesis-light response curves, leaf stomatal
" conductance, intercellular CO, concentration, water use efficiency (WUE), chlorophyll and
nitrogen contents in leaves of 2- to 3-year old seedlings of Betula pendula, Fagus sylvatica
and Quercus robur potted under two contrasting light (full light and 20% full light) regimes
in indoor condition in Germany in September, 1989. Regression relationship between net '
photosynthetic rate and chlorophyll content was also analysed. The seedlings grown under
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20% full light condition showed a lower net photosynthetic rate and lightsaturated point,
" lower stomatal conductance and WUE, lower chlorophyll content per fresh weight unit of
leaf and the reduced accumulation of dry matter compared to those grown under full light.
A positive correlation was found between chlorophyll content and net photosynthetic rate.
Seedlings of the three examined tree species could deal well with the shadiness under forest.
Betula pendula and Quercus robur would be more capable of adaptation to shady
environment than Fagus sylvatica.
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R EAFHEYCSERANES S, CEMREREAYEENREAEHNIAREEZE. Betula
pendula, Fagus sylvatica M Quercus robur JEERW R ZRME WY FEHAEETF AR, 4410
ALES M3 ATARENY, SINSETENRT EIGE 5 BER SRR E 8R4 3F
., Eit, $EEKRIFESE, HEPWEXLNMHESERARERNRBREMAMmL. E
EHBALMBERAG T EROEY, SBESHRE, A EEHER. HASLRE. o
BRESERNESEESHEHAR. AXUEBBHEHEREHITE, BIR LR 3 FBIEARK2-3
ERRHE NN A SERREE HRESENNZTRNEL, MREHERKATEN
M FRARISIE. BIRGRA T T @SR SR i 4 i f 6 ¥ IR 49 35 4 A nf B 4 44 Y 38 12
-, AR BRART B IR A ST I R SR

RGBT 2Lt TIEERIREENE R R BN G EERFP R,

L bR

FREE M BT, EWAENRENERELSERE 20%. HWHAN KL Betula
pendula, Fagus sylvatica M Quercus robur 2—3 SEMEEIEIRY) 4 5 B T 4 9 A AP 1T
BiR%, ERFEEBK, LA BLA B2 4 5RIERE T &6 M 20% LB #Y B. pendula, LA
F#ES X8 F1 M F2 4510 F. sylvatica, Q1M Q2 4512 Q. robur (FEH UM HF A ERR). T
1989 £ 9 A, WAREBAZN, EER(22-25T) KM THTHTAEAESRN LK.

FE1EA - M EZNRE 48 T oL A A RIEHE 0. 10, 50, 89, 160, 340. 610,
1100 f1 1900 pmol m%* FHATHYIM KA HEHWE, R CREYHFSILIFE. &
BEHE, MY A R SRR S IRIR. BINEEDHETRIK, R EE AN E S
R, BUFHME. WE AR AKAFEE Heinz Walz B SRMER AR 4 A4 1) CO/H0 K
Lit, ZRKEAEARKATRNNEEY T CO, Sk, HEHEE, HYH LT
BE AR A T AR RIS AR IR, R TR,

HAHZEIBRHME WHRETREEIEM - LMt RN E st A, BP PR &
B, RETHAEKGMKE DA RSERIET 4B, PREBRRBUELE, &5, Aok
R NEEEME, HEYTAHRENTED
HAENZSBAME RAFANIIKRERAEY, 25MBAREEST RIFHEYBRED
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gant e REr T, BRTLUGHE, BHRE, MEMARN HO, WA HaEHFK
EREBYEG A HBO,RMUE, HEMIGERNEE, HHENSER

2 WIBER

2.1 3R CO, kK5 F AR KT

FMATE TREMEY LSS, M LBRAREHENESR, HEEOXD, HE HAEH
KNFBIE, BELBHHAESESHFERAMRE, RE 20% X6BM Fagus sylvatica W B &
Bk, MAAGSHBRNTYRERAPERER, 2EM 20% BB Betula pendula B{Lrt
HBRTYHEESS S A 7.28 f1 501 mg c_m'z, Fagus sylvatica 4% 9 & 4.41 f1 3.57 mg cm?,
Quercus robur 4} 3|7 8.05 1 6.16 mg cm?, BER, BHRMEKFEFHEYH AW AESY R
REAW. '

B1E3ARARHEYAERMEBRAGTHREER -MEBZKMMMER, TRREBME
Y1, XA TRIFNEY T MRS ERMIEM R 20% RBEEATERNEDE
B, AFEBR, WSO ERSR. Betula pendula M Quercus robur BIYCIA S FIEXEE K
WSRO 1100 #1 610 umol m™" B H B, Fagus sylvatica #9481 & W 4> 51 2 610 A
340 pmol m%s"'. HIMEAZERAHWE, WHRAREYERASARBEHWELT, HEER
RIRBUAEML, Mz R,

3FEYIM R SILREEE LS B SR SR AW A, TMERHEN, ERESNGH
FHTHEEKHEYH A SILFEHBAXTHESLEM, Fagus sylvatica 1 Quercus robur B X Fh %
FHEE G SR T RO 5R B R T RO AR,

JLE] CO, W M AL B ML A A MBS H 0 AR R 160 pmol m™s™ EHENA, Kkl Co,
SRITH, REHEEHEJRMMENER, WEILPFRIFAZE. 6B EKMHTH Betula pendula
JfafE] CO, ¥eFE tL 20% eI HBsfk; HEWMEYEMMELES T AK, HR _abm
WENTATLER.

ETKRAFARE, EXREHMRBEHBEREN, MEBEHYRT EANEERR, BiEH
BEEERBEHAHTEERTREEFE—EHNKTARE. £XBTH Betula pendulaF Fagus
sylvatica KA FIMB R ERT 20% I &K, Quercus robur B 1§ LLEEH A, W& Z [
B2 R AR .

22 ARXABTERKNEYHFESBRNILE
B2 REYAHEESENNEER, BERAFAMZE, FINHGEENTERNAS—,
EHFEMHEFE T RNEYH AT ERESTENTEMAN, EHEEFTHSESESNET
MR, ZELXEM220% B TH NG ESRE Betula pendula 53 51 & 4.01 M
3.82 mg g'FW, Fagus sylvatica 25| 1.95 #1 1.13 mg g'FW, Quercus robur W43 5| & 1.45
M1.30 mg g'FW, H & Fagus sylvatica BT K, £2XBTHELE20%CHTHE
42%.
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A7 B4R 4t Photosynthetically active radiation (;:rknolr m%s™)
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Fig. 1 Gas exchanges of plant leaves along with the PAR gradients

—e— AWM T M4 Seedlings under full lighty —4— 20% J&MAILE Seedlings under 20% of full light
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Fig. 2 Comparison of chlorophy]l contents in plant Fig. 3 Comparison of nitrogen contents in plant
leaves under two light regimes leaves under two light regimes
B=B. pendula; ' F=F. sylvatica; Q=Q. robur _ HYRLS5ERABRFSHE 2.
1= £t Full light; 2=20% & 20% Full light For Bl, B2, F1, F2, QI and Q2 see Fig.2.

O ¥ M Yellow leaves; m %M Green leaves

2.3 AXMH A EEROTM -

ABHBEE, BEOEHS NBILETE, 20% tRAGTHHET S NSRY LS
SERTRGET AT M (A 3).
3 ¥Whie

AXMERER, RRMEHE DB Y 0 0m R, B A B 7 B i &
HTEK, HAtEERERBBENXEARPEHYSERBYBEY, PEYEEERT
R, HGEAMERARBTOLEMARE, HABSHALYANSE, RABIENESEN Mo
SAPEMLELEBYAATEDS, BFNENHZHHSELT —HRBEHRES, HH
SAFEHRDEEZBTFSASEMETAY, BREREAS TERMBEYY A SASETHE
MEBRFRATHENF SABEEN. ASASERNHASILIENTHBARE, BEY
BBE K, WHRAGTHEHYTASILIEED, HESEAEETRE. XUH, e 3
MHEYSERA SV HERSE, KB ERERRENLRBEE. £ 20% &8 T
MERFHETR2XET 50%-60% KXAER, BRECNE—SHHTLE, BERMkPE
. EBTFREMAEE, REHTHARARREANNE, RASE4I-6 A, HFrwme
ARHERERT LA, HEHATHIEEHRIES R R4 B YL HT RS 1EA.

MNFHEREY, EREMERAKTFHBEEN, HHEAAMHENTEESEANR
£, REBENHEHEA SEREYTAHRESEONERDY. 20% BBRETEKEY Betula
pendula 1 Quercus robur Wy MM BN RESRAF TR, ETHRNIEER/D, Fagus
sylvatica " SR S BN LB K (F 2), UL Betula pendula 1 Quercus robur TE MK I
W ¥ Y Fagus sylvatica . 6450 HWASERSH A HEREREEITHHE, 3 g
HYM et A ER S GEARETAXREIAXTHENEEETHER M, WEBEE
P<OOIERTEITAMK, WEEREMX(E4). HAHAHEESERABRERTHY
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(a=0.798, p<C.0t)
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REEE, MASILFEMM R ZE LR
BB SRWEASFABE. HhAHENEM
BARE, MYFEAAAREERBR, M
it F A SALFERAR, AL B SE
RHRE, Y EERFA A 4 E
B B ZE 4Rk, Brolaie — SALRRRE T
BuEE, KoFARRRELF. HEX
EHRBHEHAE HHIILFHES
K, XeAERBTMM, HBRKESEM
K, KEFABEERE L LI SR BT E
%, BHOKTRE, MOBRTHEKHEYK 2 f
ARRBCRET RN, AR5 R ) S
ik, HEPEFHASIALPEZ AN I
BV, RABEALEERS5RAIFEY
RFAMERII AT LK, ULHATERE 4 mO A ER SRR SR AR R

¥EH ZTBEHREER BEILBIT N, [l Fig. 4 Regression relationship between .net photosynthetic
u‘l‘?i‘?@ﬁ F%{E&%ﬂﬂa%%%ﬂﬂtﬂ@ﬁﬁﬂ”"h rate and chlorophyll contents in plant leaves

FRM AN AR Y ERFEFET ARG N ERMRERD, ATBIRNERTD
G4 NEFEBTHEY, REIEYHTEEN, ARE NHASTRAEEM, NRHE
HARBFEAAMBERE. 20% BAGTHHEYH A& NEEE RS, A P70 R
W, —REREFNEET, MEERTHBERKLAMHHERD, ey RTR, U
BRETYRITENE N BURSHE: H—FEHNEEERS R LM fERA, HYELES
N BFRAERT, BRI m B M A BLAGSE JEA CO, 3B JRBTRS i 38 I (10 NADPH A
NADH) fifE Btk (11 ATP) Mi3E 4, MRBIRAM T ARNEMEAERFIIME, HHHER
R FAER, WAM N SR AR2FARI,

— T, BEMEWEYTA NESRSSESEREEVENERXR, FRIMEHN
ERBERMOEARS THAEERRIES, B, oGS0 N S4B RE N SRR
LI, HEPRBIEETX—A Y, ERATHAHERDEX WA, BN 20%
SEIR S T A K AR M A S R I ek UE R AU Y, ARR AT ERT, 20% b4
HERYH A2 NSRREN, ESEESRYTH, BAMIEREHE Evan J. R C Y
SeafEM B N B2 R R UM TR MRA, Hh—MHLRE, ROERTHBENHT
MY, UM N Z R MR R SR, (ERNHRE TR AT R
TR ED e ER IR, FEIih 2 AR ELM I & N B 5064 fF 8 SR RIE X

zr Befula penduia

y=246x+0.204
r=0832 -
«F n=17

{a=0.506, p<0.01)

1 1 1 d
[} 05 1 15 2
y=2.12- 0.035 U
r=0.861
§r n=17
(@ =0.606, p<0.01)

HNHAER  Net photosynthetic rate ( pmolm = 57 )

HE3EAE Chlorophyll conteats (Mg £'FW)
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