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Influences of environmental changes following gap formation on leaf photosynthetic capacity
of young beech tree

— Case study in the 20 yr old Fagus crenata Blume stand in Tkawa University forest —
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CO,DHEINIZ P S HERRELBELIC A D, ZOHHBKD TS, FMEHEIZIE CO,D
IR, BFEEE L TAZLHELrEEZ - TED, 20 COMER CLAKRE) OMHE ZhHh
EEVWKETHETA2HEORESRDON TS, HHO CONZIIHARMTHEEZNTE
D, BICBEREEEEICESC0,7 T v I ADEZZ ) Y IBBATH S, HETE S/ ML
BUZECHETEIRMTE=2) V7 ENTED, FIAELOIAERKD CO,EERITEM
%9237¢ CmPTH B EHEIN TS (Saigusa et al. 2005), Z D & 512 COME DB & &
B 2MBILZ ZEEFETRELSHIEL T B, L2LERS, 20O COMEEEEKITH M
R7e EOHFMORA & B T TRARNEMRIZIERE IS LS, E0XHIIHFMRzERTTIZO
CO,BEIEBELFBO LN D2iTb» > T Ay (Han et al. 2006, Jones and Thomas 2007),
CO,FIEEA#B VWA TEHBMET 22012, ZOBENLFFEZ T TH L, HBHORA (M
R B) 12k B EMNBEBOZLIZHEDS COEEBBEDENETRNLILELH S,

WROBHIEEIAMERE T LHNE L2 DML, RENREIE L E, HHROREREE
BEICHEH L2RESE - U MA S TbA T34, BERANTRFEMRIMIZ LW EOAE 0, FiE
HEXA COEEBAIZE X 2 BEFANDL Z LT, FMEEICRMAREZ T Th {REREBE
orEmEbEVSAlfAEML, /2, MRl 52 22 L »HFTE S,

72 2T, AMETIIRBKRFFINEERNO054E 7 FERKIcE VT, BRIZE BEE
b, BXUZhWPBRERDOEARENIIRITTHELFA N, 7T (Fagus crenata Blume) 13
DAREOBHME BRI 28O0 LD2ThHD, HEMNIZEASAML TSI LA 6, M
FOMBBEE U HEBICHVWLRTED, 2R FET2MORERLERT 2MODNERIHIN
T3, COFEBBELZIILD & LT T HROARMBEEICET 3 mE XN <29 dH 50, &I
BRI K ICHEE L B T 2R ARG IZIEE A (FHEEH»1991, Kakubari and
Hosokawa 1992) , AR Tz, (1) BHRICK A MEX v v 7 (M T& 72228 ORED,
F vy TICHEET 2 MEOBRAEREE, RIEERE, HRASNCGA2HEL, (2)BRIZK
ZRBEOEASED KA (COBIEREE) ICRITTHELFAN, ZOFRICONVTHS
T 5,

I FRERSRE

A b V3 R AL RN LSRRI AL E 2 IR R NEE M (F91760ha) WD 7 F AL
# (0.1ha) TH3 (K—1), HEMTIHKRETARELDRKAMAET U Turzn, 1966511
RCBAD 7 F ORI EER L SLTH e LTERE Nz, TORKEShZ & TIRMA KL
L, 7B PREMOEEAR- 2 ULTHA S Tz, 19874 ITIIHT R E IR L,
AMAEFELXZHAIZTF AR E R, I TFOERE, FEMEICER S h TRk
PORMINET 4 L ICH23km BER - HNIIEHEMEBHROERTER INZEDTH B,
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Fmfti AP0 E LT—8AET 3 T BRALRS,

ZOTF ANIMOPITHEX ELE L 72, ERAMOKE RN - LEAKFEMAENFRIX - BKIX
EEDEREXATRESBELS S, RHEOME H—kaFirfhm (M Efhim) %
AEXELTEEL, AEXOESIINIZB0M Th b, HEXBRZBEHRMNLTHD, B
IHIZEAPFAEOER Im U EOLEBEAFTEZ BTz,
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1. #RAKRORELBETE
M—-2IcHEXOBMERER AR T, FEXNO6EE (KOH#; No. 1, 7, 20, 21,
25, 48) EHAAITEAL (F-1), BRICLAHBABICZOFBOBRBEELICWEE S
2B 7000, BEARICBEET 3EEOKREABEELUFOLSICT LYY Lz,

BRIX I 5 No.7 L48DFB TIEIMKIZE THRWVLESLAGT S X512, &FMIZHZ 0BT
%51~ 2tk & RIRL /2,

X 5 No.20 L 21D I TIEIBIENSFDORESE L Z v 2OXEKENEM S 72012,
Bibz 3 A2 IRIR L 20 5 12,

FfRIX T ; No.1 L25DRATIIRBOEANEERX I LB OBREEEICLS LSS, ¥
(A2 D BT B 1~ 2 (R 2 IRIR L 72,

RIRIEEIX2006%E 7 HI9RIZF x — vV =12 & DT 572, BHROBHCIHIREIASRTR L5
D HBVESIMODEREA -, T, FEORICERGEAREIO LEAFEIL L LWL S ITHE
U7z, BHMRIEER, KEIKIZER» ICHEROINIERL 7,

6le

48 ARES
o i

O m#Ek
&EA
O w=k

X—2 ABRXOBHEREIX



R HE S MNBRBIO B A BRFRDORERENIZEZ 2R BIZOWT BRE fb)

x—1 #HEAOE, RTES WEEEO &

LN BiE (m) B T¥#R (n) DBH (cm)
1 7.08 4.86 6.55
7 8.40 4.52 8.70
20 8.75 4.13 11.90
21 8.22 4.08 9.15
25 8.17 4.75 12.25
48 4.85 2.67 2.90
. RERGOHA

H&Zﬁokﬁ%ﬁ@%ﬂ%%ﬁ#%tw,%ﬁwcﬁnfﬁﬁ,ﬁg,ﬁayay(i@@
WAE), BLXUKETHEE (PPFD) #BIMIL 72, BHBW XM IRATD20064-6 A12H 4 6
NERERE L, FE 7 HISHIZIE $RTOBMORELET Lz, BRIOFFHIIUTOL S TH 5,

KB X CEEIZ T -2 0 h ——FUOEREEE THh % Onset 118 HOBO H8 proizk »T
30 fEFR TEREIL 72, IRIEBEEBZEHBAS L2048, TFOBBRIZ<<DDT%
NG DY OHRIZERE L 7, WHEXIZ 1 ET (No.20), R 122 @& (No.7, 48) M3t3
T ICARE L 72,

oL aviETFrviAA—4 (A—F 2T L4E) ITKDMEL, TV UFd A4 — 23 &M
RADHITA 5 8920cm BN 72 2 A1, 1 ARTOMBLE, £—F 2 H v TOHEBEE IS
NEHEH, 520em ODHEETHY, 77— 2 %307MBRBTT — % T #— (Onset #£5 HOBO U12)
IZHECECER L 72,

BIEANSD PPFD 2 7 4 b &4 A —F (B4 b=2s 218 G1118) THIEL, F—F o ¥ —
(Onset #£8! HOBO U12) ICHACACEL 7z, HAAROMELF &2 ~3BIIKHAL, &FEIC
T PEAX—FEL~2REL 2 (FE7THE) . BEBRIZ0GE Lz, 7+ PEA 4 —F
(3 F AT AE4E PPFD + » 3 — (LICOR ft&! LI —190SA) & H#L, #IEL 7.

3. BEDKEHREEDAE

HABGHEEIIYID e KEL LRET, HaiDiaRllERE (ADC +H8 LCA4) THIE
L7z UTOASIERBO 7 4+ F &4 4 — FOMIA» 5 EIE S A THRRL, FREB T IR D Uk,
EREBICFRHRD, LEBGEEORE F TIIWmEA TRE L 2, TXTORERY D OFI%
SHUWNIZKRT S, AABGERE OMIEIX20064 7 A14H (B{ka7), 7 H26H, 8 A21H,
9 H19H, 10H20HIZEMEL 72,

% > PPFD, I, CO,MHEE % 712 h1000mmol m? 57, 25°C, 360ppm \=HIf L. YA
MFOKAPEE (Pnmax) 2#HEE L7z, THOEIZIODWTE, @R LKL 2 XAROMEE
RV B 72D IC KT £ 700mmol m P s HSHIBI L 72, BBIZOWT 1 ~ 4 ROELHIEL 72,
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1. BE&H4O=HZEIL

X— 3 HEEAEFREE (PPFDday), ik,
W, 47v 3 VOEHENERT., KPoHEid
#RAo kA (1~108), 4 (11~20H), T4
(1A K) OFHETdh %, PPFDday 18 H £
HIZE—2050, 9AICASLEKRELIETTS
@A R L7z, RBIESHARHTE-2282T
By, ThIUandE#ARM, 2hl%iZEERD
LhoTns, BEREHNAEHNALND S
D0, B AFEHENMOMEAIIHET L » - 2,
Yoy g VIIRBEO 7T AR, S 9 R BT
THRGSMEEAE TS, TAX»S58 AL
AIZPT T, BAPBEBERNOZ LOEHIS -
Teo ZOHBIZEOTHBELEEOKT B KUY
2y avoERBRALRS (X—-3),

2. BRICHIBELX4OZEL

1) AREOZE

FRX OfEICoWT, RKai%s B/ (7 A
14H ~25H) OMENEEFHREE (PPFD; B
WD H M E PPFD/ $i&st o H BE PPFD) OZ{L
X — 4 1R T, st o B PPFD OaHHIC
13 No.21 gD PPFD % L 7z, No.2lidEH D
TrHERBRL TR AL, Fo8mEAICME
L, ZOLERBIEIBENDERE L ZITREEE X
EN27:0TH5, No.7, 2513855 EEHD
EEIZHE X h Tk nzHis, EBo rPPFD iE
100% (23, KA TIEE A EELL B h o 7z,
fafEfkIc X A HMELSB L WRBE FRETIE, IR
#IZrPPFD 2 K& < B L 72, No.1 & No.48id
BEATH 372912, LEEL FTROMA T rPPFD
DERBAS N, BKIZK S rPPFD OZ LI
No.1 FETREKE L, $50% O LARALNTZ,

30

25

PPFD gay(mol m-2day-')

5t

0

20

18

16

Temperature ( °C)

14

12

10

90

80

Relative humidity (%)

70

60

Suction (kPa)

20

15t

10

FAFEBFE235 2007

—e-No.21 upper
—A-No0.21 middle
[ —No0.21 lower

e NO. 20 (Control) '
—&—No. 7 (Thinning I o
---& ---No. 48 (Thinning 1) A

et NO. 20 (Control)
—a&—No. 7 (Thinning )
-- -4 ---No. 48 (Thinning I)

Jun. Jul. Aug. Sep. Oct.
BRERE & L5k y O FEHEAL.
Ko ofEiz&EAO Efa (1~10
H), sl (11~20H), TH (21
HLEE) OFHETSH 5.



B MANRBEOESEREROLGRENICEZ BB OVT (RE #)

- J\/MM
100 ¢ ‘\0——‘/\\4
W —o——No.1 upper
80 —o—No.1 lower
Thinning —e—No.25 upper
—a— No.25 middle
—o— No.25 lower

—o——No.7 upper
—a—No.7 middle

rPPFD (%)
(=21
o

40
8| —o——No.7 lower
—><— No.48 upper
20 —*—No.48 lower
0

14 15 16 17 18 19 20 21 22 23 24
Date in July 2006

X—4 kA5 BE (7 A14H~7 A24H) 12k T 2 08LETFREE PPFD) OZfL,
rPPFD = (HH#% PPFD/No.21 LJED H¥%® PPFD)

2) BBELY s Y 3 vO%EL

B — 5 i i3BHRIC 250 - 8%, 92 Y a3 vOB{LoRENLHELTT7 A14H~
7 H18H (Rfkil) HLXU'8H1H~8HS5H (Hkik) OKTETT.

FTXIRICERT S &, BRANIFEERX & X B RBOKIRELE AT THEDITHL, M
RARICIZFERE O HEBAFHRIX & AR THMINICKRES BoTnd, KICEBEIZDWTHEHT
3 &, BRI & ARBEICEEOETAKRENWZ EAbL 5, ~HREOES ZRKEK
ERBXOBTHEEFLEVEZASAEY, 7Y 3 VIERRZICHEBOES DX sk 5
Tw3,

MRIZED 725 EN-MRXOBEEENE X OWEBEICT 520, K, BE, $27v a3 Vi
ONT, (BKXDOZ Ly —Dff) / (HEXOMHE) 12k > THEX L& OEXHE %5 L 72,
EREIRICH T 58 ¥ — OHEMEO MBI EHELEZ— 2 10T, 7V 4 A — 23K
2ARBLTHD780, 2KOFHMENBROEE L THWZ, £/, BE-¥+2>avid
—HDX I —BREUCE > TV BB GEET S, 22T, ThAZThOEBIZOWT, ¥XT
D —HIEFFHHZ T > TR OAFESEEHR L 72, 20, HHI L TFH%E
Col-WRMARE S, £—212&k5k, FURROKBIX 2 Hirfks & S REIMKKRIZ, FHIXE OMHE
BERLTWS, KA, BEIR2HHAL  HEX EOBEMESMET LT3, D% 0 kKL
BRICEDTERDO LR BEOETMHEERI I VLS, £/, ¥ L 3 VIZEHT B L,
No.25i3 EH, O D3z HERFGDETHALNS, ¥ 27V a3 vOEREBTEOGES
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KTREELLZZZEE2RLT0S, 2FEDE—- 225, HKIZHES BRKEDOLBIZCREET
BIEIIC B B4, FAFZEMIEAOhENEVE S,

Temperature ( °C)

Relative humidity (%)

Suction (kPa)

40 e NO, 20 (Control)
L No. 7 (Thinning )
L T No. 48 (Thinning 1)
20
107
0
100
o0 | Vi
80
40 L L n )
~——=-No. 20
4L '_'“_'__'XO.-EZSET?L
/ﬁl mg: ;5 Thinning Il
0.8 ,,//i I N0 T
14 |- — No.48 Thinning |
06 |
0.4 =%
02}
Jul. 14 Jul. 15 Jul. 16 Jul. 17
Date
(a) Before thinning (15 - 17, July)
X—5 [tkai (7 A14H~7 B18H) &Mk

KB, BE, Yo a vyl

F—2 RMKEIRTOEE, EE,

Temperature ( °C)

Relative humidity (%)

Suction (kPa)

py
[=3
o

S
o

w
o
T

N
o
T

-
o
T

~-~No. 20 (Control)
No. 7 (Thinning 1)

o
T

o]
o
T

[=2]
o

IS
(=)

No. 48 (Thinning 1)

e NQ. 20
6|l  No. 1 Control

| — —No. 48

Aug. 1 Aug. 2

Aug. 3
Date

Aug. 4

(b) After thinning (1 - 4, August)

¥y g O

(8H1H~8H4H) I2bF5%

Before thinning  After thinning

Tempareture *' Thinning I No.7 0.997 1.000

Thinning I No.48 0.952 0.955

Relative humidity ** Thinning I No.7 0.965 0.964

Thinning I No.48 1.015 0.995

Suction ** o No.1 0.905 0.801
Thinning I

No.25 1.180 1.260

L No.7 1.095 0.782

Thinning T 0 48 0.945 0.657

*1 Before: 6/16~7/18, After: 7/20~-10/21

*2 Before: 6/16~6/27, 6/29~7/18, After
*3 Before: 6/13~6/27, 6/29~7/18, After

J— 30 —

: 7/20~8/5, 8/11~10/20
: 7/26~8/12, 8/21~9/6
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3. BRICLIBREOE(FPEORERESNICRIEFTTHEICONT

FHAIMEEDO KA BEE (Pnmax) OFEFHEN AR - 6127 F, F7-, Rk (7 Hl4H) %
100% & L7-& X0 Pnmax OFFEAR— 71287, BIKEK I LTI TIE, EOBIZBTEM
%% Pnmax DIE FAA SN 72, Pnmax DIE T I3HFIZTRTHETH D, No.7 & No.25TIER
RETD30% IZE TR T L TW5, 72, TR TIE Pnmax O FHEIE A Eig, dfg & R TEWY,
LB EFETIE, Ponmax D& FIZAMKE®RD 7 A26HICOAR S50, B¥HO 8 AL9HICEM{E
LTW3, ZRIZHUTTRETE, Pnmax DIET X8 A19H FTHix, BIETADIE9IAICA-
TH6THoN, KR T &I TIHAARABOX v v TOH A XHKEL EL S, Pnmax
DEALD NI B L E NI A O Nah 5 T,

BEfEAR X L b - BRI WY, 7 H26HIZBRIX & &K <2172 Pnmax DK T AR
b7z, Pnmax DIETIRFEETBTHETHD, $25~35% DIETAAL N, WK T
BIERNORRBIIIZLAELMLTE 5T PPFD=1~12%), %7, LGSl &5 Rk
R&DBBENMMESAXIPEBETH S, MEE LYY 3 VOFEHLLEATE, 7H26HIC
RIARTEOBEZ L ERIIEZ > TE 567, X T7 H26H 12 Pnmax MK F L ZKEIZD0
TR&<brox, 8 A19HIZIE, HEL TREIZH VT Pnmax DEHEA A S iz,

X — 8 iz Ml % & @ rPPFD & Pnmax @ B % 78 9, rPPFD<20% T i%, Pnmax |3 rPPFD
OHME & S ICEBMIZHEMT 25, rPPFD=20% % #!Z Pnmax OBMFE I 2WITET L,
rPPFD>40% Ti3 Pnmax 31 & A & —EIZ & 5 7z, rPPFD & Pnmax OBFRIZZ O K 5 & fafl
HOREGR AR Lz, ZO@EEIIHEIBILO T FOME L —3F 5 (Tio et al. 2005), &EIHLOD
7 TIRERE &3S yPPFD OE VR TR, #E3E < MEAMIBR O Ml By’ £ VB ER o PHE
EFHLTHY, BOERTIIEREL, 7007 L AOBESERBOKEZVBRENEZHETH
B EMNRNENTNS, £I T, rPPFD<20% THEH T 5 ELEHE, rPPFD>20% #FREL EH
L7,

ki & % rPPFD O %14t (K —4) & Pnmax OZ1LHE (Pnmax/ B{KHT O Pnmax ; X —
7) OBBREN-9IIRT, BELRETEIREOENMIIHTINENKELILLSEDT
(Naramoto et al. 2006), SEDEFRIKE > THELRELZXH L TRLZ, 7TH26BTE, BE
L F2ZED Pnmax DAL rPPFD OBNMEIZBE D 5 $970~80% L THEM L 72, RRA 5
1HEBOBETERBEOEMDOHERXIZLEAELVWEVWL S, ZORKE LT, Bik2 508
WERSEWI L, /2, BE2»57H26HZ TRODPHOHAHKW D IZRBEOELDOF
BHREETL» 5722 HFELOND (M—3), 8 A21HTI, BHEIZH T rPPFD ORI
230% DL EiZ7% % & Ponmax OFLEBZBIRT L TWED 08 b2r 5, TO XS LG TIldE
NEEL, BAWsMROEXrALN: (EOHEE), BETIE, 20X 5 % Pnmax
K IRAEEREEZALS ML 572, BEIBEL MXTOEAKBENBMEL, E8fs e rn
F— ZMHET 2 KPHEES & (K> (Naramoto et al. 2006) . rPPFD O 8INA330% LL E DGR T3,
BREIRR s AL X -2 HETEELS LD, KBFEERZTLELONS, THAKR~8 21
HE TREXR HE, LEEAROELVWEREAALONE (K- 3), HEPRKRDOEHREIE AL



Prmax (umol m2 s

RKEBE235 2007

18
16 | Control No.20 upper . Control No.21
——middle
14 + —¥— lower LA
12 b [\\;7\
\\
10 b i \
8 - ~,
6 M N
4 \»/* - \
2+ i
0 r i
-2 L 1 1 i f L
18
16+ Thinning I No.1 - "~ ThinningI No.25
14} L \\
ol \/\ _ \\
10 + -
“a
8 r r \\\ \\\0
6 - B
T
4 - .
5L \SK - X\‘\X/)\
ot .
-2 1 1 1 L L 1
18
16 - Thinning I No.7 . Thinning I No.48
14 + L
12 / L
10 | L
8 i
6 L
2+ L \“L
or L
_2 1 1 1 L I i
J A S o) N J A s o] N
Month Month
X—6 AAMEOEDKAERBIE (Pnmax) OEHE(L, 1~ 4 HOFEHEEERT,
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150

—e— upper
135 1 Control No.20 —a—middle - Control No.21
120 —¥k— lower B

105 I

9 -

75 F -
X

60 -

45 r -

30
15

150
135 - Thinning I No.1 - Thinning I No.25
120 - -
105 | -

90 r -
75 i
60 - i
45 -
30 3

15

Pnmax after thinning/Pamax before thinning (%)

150

135 - Thinning I No.7 - Thinning I No.48
120 i

105 I
90 -
75 -
60 -
45 3
30 r

15

Month Month

X—7 MERETRIZH T 2 REFFONEREEDZELE (Pnmax/ Pnmax before thinning) &
ZDEHEN, 1~ 4 HOFHEERT,
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18

Pnmax before thinning umol m? s™)

; " 20 50 80 100
rPPFD before thinning (%)

X—8 Mkl (7 H14H) OMNKXETREE (PPFD) & XKD ABEE (Pnmax)
DR, 1~3HOFHEATT. MPTOERIARTEOEYRTH S (y = 261
log(x) +3.16 ; r* =0.91),

B E 2SI AR EENET 252 L, KHEEO#ITEZNEEES (Powles 1984),
YHFEIZ & 5 Pnmax DIE TSI, KOBBEAEMAZT TASRRE HEOEBRLEEL TS
LEDLIB, 9HI9HTIE, EBEIZEWT Pomax AEHE»SBHEL 7272512, Pnmax OE
L33 rPPFD ORMIRIZH L T50~90% ({2 HEfE L, RROEERI & ko Tz, KHH
AOME LD, IRIZADKEEEDET LB RKOEHEDORADIZ L > THRICAST 5L
IANF=PET LT L, F, RABEKIZE > THEOEREZ L ZABAFHENDT
bHrEELIOLNDE (W—3). BETIIELMDOETIZED Pnmax DZE{LE L rPPFD OBEME IS
BhH 5 3H60~70% 1K F L7z, 10H20HIC A3 BELBETE L L ENDETHALR,
Pnmax OZ{LEIZ30~60% I2F T T L =,
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BRI MAREOEL s R AR RERENICEZ 2REIIOWT (RE fh)
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Pnmax after thinning/Pnmax before thinning (%)
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0
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26July

o Sun leaf
e Shade leaf

21August

[

20 October

0
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40 50 60

rPPFD differences between before and atter thining (%)

BREIRICE T2 ENAEEFREE (PPFD) OZEL & KAHBEDOED NG HEY

(Pnmax) Z{LOBIR,

1~ 4 H5OFEEERT, BHEOY VRLITBE 2l v

AN EASODT, M-8 X DBHEII rPPFD>20%CTHEETEETH D, KBER
rPPFD<20% CHABFT S ETH S L ERL:- EHEERSBEOZ L),
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vV FkEd

AR TIIERIZE I REEN, LT ZhPBREROERENIIRITIHELFHNS /-
B, REKRFEBMER Y 2 —FHNEERCSOTHKRBR 2 EBEL 72, Z0OBR, Bkt ERk
T5L, WEX v v TICBETI8EORBREN LR T2 20 TELS, BEOLEREEEDOEKT
FOZRITIENbr o, RERGICEL T, WEX v v THRET S EMEKH» 5 DER
PREESNTET T2 L Bbhin, BRICKIHELZIEAShEY» 572,

FtRIX T, HEAAREHLELTEFMNICHEDER2 ~3mOF v v 72T -RIKEK 1
&, FUZHFOICRROKRZ EDOF v v TR ZMMKKX T 232037228, 2 DONBXETRE
1§ & EBAKGy, RO EHEE (Pnmax) ICHIEAZR AW 572, TOREOX v v
TH A ZOEIIRBERC Pnmax IZHELE0VWO2E Lk,

HXNAERTHREZ (PPFD) <20% THEETHBRETIX, MKICX S rPPFD ORMA30% 2
Fick2E, Pomax BHBHFIZL > TELLE T TEZ &b h o7, 2D K & Pnmax DK
TREE»SH 1 y A0 L8 - KRDUENFAZETH - -HKHIZHETSH > 72729, Pnmax
DETIZRIHBREDO LERZT TEL, TEPRKROEELES LTS a8HNRE I hk,

B23EI235 1 % rPPFD O#MA30% LI FIZHIA 2 &5 k& EE TSI & T, 2L 2%/AN
ESHA, BOKETHARBEAMIFTE 228 Lk, §BRIEBSHTHELMAFEEL LT
OHIR MR - MFLRRIZT v T2 75— LT, BIEEROBEBEOZE(IEY KAREDOEL
ETPHTEFETH D,

HOB

ZOMFIIELARCHGERE [k KROHMES] OBRIEZY TEESAE LA, FFEE
DILFEEZDOWHEIZ S 7= DFHRFEOKKECEIRICHS ATHE & L, FPRFRAEN L~
2 —JFNINEEMOZERE #, wE UIENREBICIRBROWMEDE R4 HA THE, /-, @
RIEEOEMAMNR L TIHZ £ L, BAKRFEREFRAROLAF=ZRT A LFRHBE AL
Y10 A DERACCBHE R EXI OFERK, R Ok - EiRfFE4 FEoTHE Z L, FE<@EL
HL B9,

51 3CER

1) HAN Q, ARAKI M and CHIBA Y. (2006) Acclimation to irradiance of leaf photosynthesis and
associated nitrogen reallocation in photosynthetic apparatus in the year following thinning
of a young stand of Chamaecypairs obtuse. Photosynthetica 44: 523-529.

2) Tio, A., Furasawa, H., Nosg, Y., Karo, S. and KAKUBARI Y. (2005) Vertical, horizontal and

azimuthal variations in leaf photosynthetic characteristics within a Fagus crenata crown



B S AR O LSRG RORAKENICEG A 2HEICO>WT (RE fb)

in relation to light acclimation. Tree Physiol 25: 525-536.

3) Jongs, T.A.and THOMAS, S.C. (2007) Leaf-level acclimation to gap creation in mature Acer
saccharum trees. Tree Physiol 27: 281-290.

4) KAKUBARI, Y. and Hosokawa, K. (1992) Estimation of stand transpiration of a beech
forest based on an eco-physiological computer simulation model and superporometer. J Jap
For Soc 74: 263-272.

5) MR, % -, RMTEM, hHFER & (1991) T7rHOoBRBHLRE V7 v A
T %%t . pp 399.

6) NARAMOTO, M., KATAHATA, S., MUKAI and Y., KAKUBARI, Y. (2006) Photosynthetic
acclimation and photoinhibition on exposure to high light in shaded-developed leaves of
Fagus crenata seedlings. Flora 201: 120-126.

7) PowLES, S.B. (1984) Photoinhibition of photosynthesis induced by visible light. Annu Rev
Plant Physiol 35: 15-44.

8) SAIGUSA, N., YAMAMOTO, S., MURAYAMA, S. and KoNDo, H. (2005) Inter-annual variability
of carbon budget components in an AsiaFlux forest site estimated by long-term flux

measurements. Agri For Meteol 134: 4-16.

Summary

Responses of leaf photosynthetic capacity of young Fagus crenata tree to gap creation were studied
experimentally in the year following thinning. We selected six sample trees and designed three
different level of canopy openness in July 2006 as follows; 1) no thinning and closed canopy area
(control), 2) medium canopy openness area by removing 3-4 trees located the southern part of the
sample tree and 3) large canopy openness area by removing neighboring trees around the sample
tree. Two trees were sampled from each area. Photosynthetic photon flux density (PPFD) and
light saturated photosynthetic rate (Pnmax) in the upper, middle and lower crowns were monitored
after gap creation. In addition, suction, air temperature and relative air humidity were continuously
monitored at each area. Gap creation increased PPFD markedly in the middle and lower crowns
but not in the upper crown. Although gap creation increased air temperature and decreased air
humidity, there were no marked differences between medium and large canopy openness area.
Suction was almost same among three areas. The effect of gap creation on Pnmax was only
evident for shaded leaves, growing at relative photosynthetic photon flux density (rPPFD) before
gap creation less than 20 % , and one month after gap creation. Pnmax of shaded leaves sharply

decreased by sever chronic photoinhibition when increases in rPPFD by gap creation were over
30% .
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