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WFZER R OMEEE (330) : In order to elucidate the mechanism of mast seeding, contribution
of internal resource storage and current-year gained resource to seed production were
assessed in mature Fagus forests. The main findings are (1) seeds are produced from
current-year photoassimilates, but independent on internal stored non-structural
carbohydrate (NSC), (2) nitrogen (N) in leaves and branchlets served as storage organ
for seed production, (3) current—year uptake of N from soil contributed greatly to seed
production, (4) although internal storage of both N and NSC decreased after a full mast
event, the storage pool was always two—fold higher than its respective values measured
from reproductive litters. These results suggest that the level of annual internal
resource store may not be the trigger of flowering in mast seeding species.

SR
(g - F)
BB IEs & 3
200 9FE 4, 500, 000 1, 350, 000 5, 850, 000
201 0%% 2,600, 000 780, 000 3, 380, 000
201 19% 2, 200, 000 660, 000 2, 860, 000
201 29% 2, 500, 000 750, 000 3, 250, 000
o
o E 11, 800, 000 3, 540, 000 15, 340, 000
REAYEE ©
BHOFE 05y R - MR« ARARSE, BRANERE - (7 - %2

F—U— o BRERE, EE, ISR,

1. WFERAA S DT =
RBIROREERIT, Fox RERTRE FL

T 5, ZOMFEZRHLR (w27 4 7)

IPRCETR R, FIN, v AT 7

EE LS B2 OMREOELERE S, B
O E TR A e BRI TR RN 72 ST
&, ZTHETIZ, RBEMEDOE2 (Kon and



Noda, FEcological Research, 2007). iR
1 & (Janzen, Annual Review Ecology
Systematics , 1971), JABES K OB, &R
IV 3% & 5 )V (Isagi, Journal Theoretical
biology, 1997) 73 ¥ DARGR BN IR RSN T 72
D3, OGBS & E AR -

WEET AITITE - TR, SR DO#E T,

[FE 1A PE IS B b D AKX P IR &
0 FEHE O A Rk A FE I 3R D (Hoch,
Plant Cell Environment, 2005) ] & \95%&
BN LT VKT DHELHY, ~AT 4
V7 E DR O HRIIR T A2 TR,
HEEE O1X. 2R 1AW (N SE kAR
DIRIE) & AR EEY O FEREE ME R KL
(NSC : KLY DHEFGIRRE 2 /R T FRHE) 23
BUEELEATHER CTHDLZEIZERL
T, WIEFOEN D DEFZORIL KL NEZ=D
B« @RI, FOY 2 — MR L3
~DERIE TR &L BHAN DR ZIFRRITE N %
o T, BEELIBEORBHAN O G IR ITH & D
PR 2 B L (B C:2006-2008 4 |
UUTOZEEHALMNZLTE7 (Han et al.
Tree Physiology, 2008) :

(1) BAEEICRB T 2 ERILAM O ~DHE
Tk, EFESMLERE Lic, O,
BREOFEIINEE 7o o7z, (D FEEN N
& NSC DT R Z B/ /D5 & ) BRI
BTN XFFT DR REST, BEOFKN
L7 DRHANZE F L IEMEEME R KL D
EOMIAICIZE » TWRV, FRUTEEED
AIED H16 (TEFEDS3 b LT-4F) ICHTRE D
HMEEZEL TV TH D, 3)EIFILK
ETNMCLD L BIERITIIRHENICERE L
TEEHZERNZBEOREIIT I > THE
THE SN DHER, BHANEZRITHE) K/
BRAFTTHAB, Ll ZOGRIZK LT,
BHEATEEIL, BEE LD ZOBEONIEE
Wi/ N 7oty ZAUSATETE A D o 2 1R HY
VEIER G, AR/ CYRARECRER L
WD 2 T, I M EE RO
W2 %5 NSC #HFR L CW5 (Hoch, Plant
Cell Environment, 2005), NSC & [FIEEIZHT
TR HERE 2 FRBH T 5 72 D121 N DT S /R Af
RTHY ., ZORIIRWEFD e/ IMEIZF Y 3
LHiEZOND, TDhk, HENS ORI E
PERIERTIC BN U 7= 22 35 1 E S S v
THN, TOLEBENMELBZS L B
WZEAEIZ 2 D, 6> T N BIROBHANEZ
Bz HEr o E2RMHLEETCH L, 20
L OB ARDBAERE & Z Ik BIRIE
DA N = XL E AT 5720121%, BHENO
BPEk 720 TldZe < . MR OIS A &
Wi-—HEOERIGERR T EEWICHERT 5
VERH 5,

2. WO HBY
ARFFETIL. BHEANOIFREIR & % DEIC

AEFELT-EIROMFAEEICBIT2EHIRED
R D7, LD L 9 I 5D 5,
(1) FEAEPE~D ALY O HAE TR O fiR
B« Z2E RN IEERR IS X > CTRHAN BT NSC
EYESNAREM O AEFE~DFGE &
I %,

(2) FETAE~DEROMGIROMA « &
TE RN IAFERRIZ & > THHANETEN &R D
WX L7z N OFEFAEFE~D XS E 2T 5,
(3) B DR B DO LEALEEN - Ik N &
NSC DZEHIZEAL K O b 2 fkfe L C. B1E
DOF LB/ BHAN N & NSC DFERTH & D
R D fR A,

(4) FEFRICL D HEERZHE~DOEBEDOMR
B U ¥ —& L O O R
B /g & O LI O = FEIEER R
DOFRAFEEALZRE L, fEFIC X D HEER)
RE~DEEEZH LT 5,

3. WHFED kL

(1) ZEFNAAETRIC X DFEFE~DIRKA
Wy — ZADYIR  FET-EPED R FBPRIT G A
HERNENE b EPEIR AR LD, R EE
A— MVIZE L TV D EAR TR 72X

BITER, £ 2T, MR CHE— TR REZ2
Jitig% web—-FACE Z T L CWAHAA A « /N—
BILRE L LR 2 DT,

(2) BRAEFE KD ERIREDL T RNAL
Wk BEWE  FEAEFEDEE Y — A (BHAN
DR ER N RN S L= H#E D) 2f)
T 572D, FiBRES L7 TRz VT,
il FEE A & FERE IR A2 VT BEERIC

15N (b7 =T L) &5 ek % 1
FHIIWE, TRV T EREITH T2,

(3) BHANDZEFE & IEMEEMERAKIE DT
R EWIRICEE R OFER bR E OV 7L
PRIT 5, FeE OIEREEMER KLY &2
FRYERT H, BERITEEORFLENE 5
4252 Lk ->T, NBIONSC i ED
BEZH SN T D,

(4) FEFEIZ X D HBEFRHFE~DOKEDOMRE
SRR AP O VA i i /N fab = 1V S G
vyariEr v TERE RO KSR

ARk 2 E LT,

4. WFgEEkR

(1) FEAEPE~DRKE OMAETR - B R
FMETFTTAEBLTWDEARTIE, ZOIMR
Bk i KAL) D 22 TE RINEAR B I - 27, 0%0 C
» 5 (Keel et al. 2006), —J. web—FACE &
SR 5% C ik 32 22 TE [RIALAR EE A - 29. 0%0 C &
B LMWK Co, #HWT (Korner et al.
Science, 2005). 1= CO, #2FE (530ppm) 40
LB A 2001 FEDND 2008 AEFE TR T HE R,
AT AR S T2 306 SO fT I R KAL) D 2
ERAARLIE - 27. 0% 5 - 32%0 F TIE T
L 7= (Keel et al. New Phytologist, 2006),



L L., @& COo,RFERHINSERR 244 T L7z 2009
FE LU DAE D 6B B PE W) O 22 TE RN AR X
HARSEM T oK &R D - 27. 0% 1272 5
ETHEND, D=, 2009 FELUEDOFE T
AEPED 2008 AELLRT DA RRPEMIZ KT 5
PR AR L TS &5 & fiT
DEZERNARELIT - 32. 0%lZHT < 720 | Y4E
DONARRED Z R LT, - 27. 0%l
L R2B1TTTHD, ZOLIITHEFOLE
FINLARE 2 T4 5 2 & C, AR D
NI RBIRDXBNAHER D TH D, 10
HEdmIZ 2001 225 2008 4E % TEEE D €0, &
IR T Tl R &AL 722 o T B D |
2009 BT 54 E ORFBLE RN
DFEZR LTS, &3E 2008 F£H I CO,
BEMML TR SN2, [RFE
EERNARLLDZEN 5% Tdh - 7=, BRIEHIC
BWTI, EAHHITEE AR ORE & 3¢ H#
B, BERNMAKLEOZEIRZNVEE TH-
oo EZANTRHIZRDE, ZOEITIZEA

1.

3H 474 TH 9K
A3F MEE KoY

X 1. EEREED CO, Z A L 7= ik &
AL 722D TR D 2009 1235 1F
H5ARE DIRFR L E RN AR D7

5°C (A-E)
o [l N w SN ()] »
I

R ENne<hotz, TNHDORERNS,
BATEHNCIX, RN ELEIRFE L 7 OB
ThHY ., BRI EBIEA~D R BT ITRR K
{3l - Tz, —J5, ERERB L7211
W, HEED A BREEW) 1N BHE A FE O 1R AR
7eote, MAMBREOR TAEPEIZIZE DFED
A RRE DRI S, Bk NSC 1Tz & AL
FIA 200D TEBRIICEH I
(Hoch et al, 2013), FETFAPFEDRBIEN
HohaIneZ &L, MEEREO A =X
LDRICEZBL DO TH 5,

(2) FEFOREMIZIL, ESCENEZDLT
B & LTHREL ., £ 2 bEFRO—HN
FEA-~HEE X5 (Han et al, 2011),

(3) #EENY2—MDOEILWE, va—
BTV IEOKEL, OV A B L OHED
720 OEEEED S8, Fi=. E# co, i+
MTy =2— MoV IEOKE, EOY A X
FHEHESH =V OREIZEEN L SR 0

SN, Ya— MEEODITERE I

(X 2), ZhbDFERNSL, KEAHD CO, 5
EOERENTFIRE~ AT 4 T BFEORE
KRB A G5 2 5 LR E 7z (Han et
al, 2011),

24

ka
E 18
T I
i
S
g 6
i A
0
9.0
2 :
- r
< 6.0
] C
- n
w 30
S r
" L
0.0
2007 2008
I

(2. Co,0 EFIZEDa—m v /T SOk
RE~OEE, a) FHiFi O R S b) Fibk:
ESb ) oigERE, AR O C0, JRE
360ppm (H# ). E: & CO, YR 530ppm (F
B0 ) 2007 AL EAEA, 2008 AR IR AIEA,

(4) FEAE T MAIZ LLE U O AR T,

RERTHICSELES 2 — RO IBN B E - T
N, REBMIZIIZOEN R hoT2, Zh
I FEFEIC LD EIR L~ L DR FEEIROFE

FEOBAMIGE T T, HEPLRIN L -EHEE
DX T-EEZ DN, HENSWINL 7525
DRETAEIZRESERL TS Lo
7=,

(5) BERERITEEIME T LER, 20
EITHICEFEEICEMEGE ) ¥ —IZ8FEh
TEEELY 2 EE,

(6) FREHNCRT DHTH NSC O —Kir 724K
TIEEEFEICAR LN, 2, YFEAERE
FRPEY) DOFET-AEPE~ DRy L 0 | B
J&& NSC D R RMERFER ~DRIZ L D 6 D
EEZ BT, — 7 RIRENZ BT B BrjE NSC
DOEACITFERFEIC L > TR -2, 2L,
R B BT D R O EE R
FEORKBEMICELAT I LD TH-
770 BAEEOAWNTIT NSC OFEITK EIME T
T HN, ERATEE L AR, BEEICEHEES
BUZ—IZEENT-BICH LT 3EU EEV,
(7) $EE 900m @ 90 &4 L 200 EAD T F
HIZBW T, EEEERDOIZEALITT v E
ZTHREEFR L L CHEAELE, £, AFHMN



FIZXHEOER T — AN ED Lz, 2,
W ORI HHED T T =T HEEHZD/E
kaE ERIA =0 EEZ B,

(8) #EH T mu 7 ¢ WG & A AR
DRI ELEE 2 VT, FHEAR F LRI
RT DT FEOHERDOIK TN EICKIL=
VE B AR E T ADIET
WZHET2H DT, ALFERHIRIXIZE AL
RWZ EERBHALMNI LT, i, KELH)
WZPE > TRARRAEPED THIE T L DOREEE I
BHERT — X ThbH, (Han et al 2010),

5. ERIEERCE
(BFgEfEE . W03 K ONEEEAF TR 12
IR

UEsEams) (B3 1)

@ Hoch G, Siegwolf RTW, Keel S, Korner C,
Han Q (2013) Fruit production in three
masting tree species does not rely on
stored carbon reserves. Oecologia
171:653-662, #ach
DOI:10.1007/s00442-012-2579-2

@ Han Q, Kabeya D, Hoch G (2011) Leaf
traits, shoot  growth and seed
production in mature Fagus sylvatica
trees after 8 years of CO, enrichment
Annals of Botany 107:1405-1411. #H¢
H
DOI: 10.1093/aob/mcr082

® Han Q, Tio A, Naramoto M, Kakubari Y
(2010) Response of internal
conductance to soil drought in sun and
shade leaves of adult Fagus crenata.
Acta Silvatica et Lignaria Hungarita
6:123-134, EF#H
http://aslh. nyme. hu/fileadmin/dokume
ntumok/fmk/acta_silvatica/cikkek/Vol
06-2010/11_ghan_p. pdf

¥k Gr1 e

O fipHEES - BWER : 15N ML —Y—%H
W2 7 OB R OREM, 55 124
5] B AR S R PR, 2013 47
3H 21 B, R

© WAIEW - KIGRE - WER . 7 B
BT DEDFFE AT KT THEF DO
25 124 [B] H AR PR AN
£, 201343 A 27 H, BERTH

® Q Han, D Kabeya and Y Inagaki.
Evaluation of nitrogen source for seed
production 1in Fagus crenata with
isotopically labeled fertilizer. HA
AEREF R 60 MRS EH, 2013 4F 3
A1 H. S

@ Q Han, D Kabeya, A Tio and Y Kakubari.
Masting affected intra— and inter—

6.

annual variations in stored nitrogen
reserves in Fagus crenata trees? ESA97:
97th Anniversary Meeting 2012 “Life on
Earth: Preserving, Utilizing, and
Sustaining our Ecosystems” Online
Abstracts: PS40-213. 2012. 08. 09.

Portland, USA

D Kabeya, Y Inagaki, Y Chiba, M
Naramoto and Q Han. Is reproductive
event in Fagus crenata associated with
the amount of individual level
carbohydrate storage. ESA97: 97th
Anniversary Meeting 2012 “Life on
Earth: Preserving, Utilizing, and
Sustaining our Ecosystems” Online
Abstracts: PS40-210. 2012. 08. 09.

Portland, USA

HAER - 5555 « ZILE AR - KoK
o, EARENNDOERLZZE LT
TR T DAk, 5 123 [ A AR
MRS, 20124F 03 A 27 A, FTHE
M

R, FEOSEXIT TR 5 2 —=
I RGO RGE—, HAERESSE 59
[AIRZz, 2012 4F 03 A 17 H, KR¥EEHT

Q Han, D Kabeya, A Iio and Y Kakubari.

Affect of masting on carbon reserves in
different tissues of Fagus crenata.

Gf02011: 41st Annual Meeting

"Ecological  Functions, Patterns
Processes”. 2011459 H 7 H. Oldenburg,
Germany

friEE .2 . AR, ZHE, BFREXR
B8, BER., miGLTIRicEsT 5 g
o MEREREZE R OFFIZ, B ARKT
ABHIERRE, 2010410 A 22 A, F
=N

Q Han, D Kabeya and G Hoch, Effects of
long term CO, enrichment on the
competition between reproduction and
vegetative growth in mature Fagus
sylvatica trees, The 15th
International Congress of
Photosynthesis, 2010 4F 8 H 24 H, it
w, PE

HEOBER, =R X ORI O Ik
REDRHIIZ IS < 7 AREL R E K ED #
T = X LORE, Mk & M EFES - R
AFEEmITTE, 2009 429 H 12 A, ©<
EGH

W ZEAH

(1) WFFEARERA

HEOBEES (HAN  QINGMIN)
MR EIFFEAT - dbifEE XA - F— oK
WroeEs=:40391180



(2) g5y

BEA RS (KABEYA DAISUKE)
FRARKRHE - FE L REMFIUREIR - TP E
WM& %‘F=S: 30353650

frta .2 (INAGAKI  YOSHIYUKI)
FRMARME - STHIBRIE IR R - R TAFEE
M7EE%®F=S: 00353590
FEASIERS  (NARAMOTO  MASAAKI)

FRE R - REES - B

MeE%&S: 10507635

T# 3294 (CHIBA YUKIHIRO)
ARARKRAE « MR - HFICARERRE
MeE®&=S: 90353771
(H21-H23)

i {2 (FURUSAWA HITOMI)
MR - B FRISEE - £
et E 40353841
(H21-H23)

(3) EHEHF TR

fadd  #.2 (INAGAKI  YOSHIYUKI)
FRARRRHE - STHIBRBEWFZUARIN - TR R
%K= 00353590
(H23—H24 : WFge4HHE)

g 357 (KAKUBARI YOSHITAKA)
BRI R« SR - B

MEEHS 60126026
(H21-H23)

R 5L (II0 ATSUHIRO)

A PNE: 2= R SR
MEEH‘ZZT: 90422740
CHRISTIAN KORNER

IN—B VKT - FEWNTGCRT - Bl
GUNTER  HOCH

N—B VK - FEWFGERT « FEFEE




