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Fig. 1 Number (per plot) of overstory C. cuspidata
by DBH 1n a study stand.
Area of plot: 2580.3 of or 45 m X70 m on the
slope.
Total number of trees per plot (per ha): 72 (279
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38.8+9.9 cm.

AR IS RTEE SR TR EED14% % LD,
EEREI oL T, EQUCHARKORE TS CES
THolzo ZOROHERIEDKP LT TH 5 A,
VA DEREI N o T,

KR THERBAPE Do 72,

FEMRIE VAR (ES4lm) 2B 5 FE
fE (1951~1978%) 22k % L FHRiRL15.8C, #F
FeKEi121685mm TH 5, D 2 0fF$I2129.9°C
month, EX DKL —0.6°C monthE: KD SN 7,



10 FHERRFLRFZEMBE R¥E 435

REHE

1 Ua—+Sy TERICELZEERRE

Yy — 5y FET, BT TH2EMEBSHITOE
EELYHEL,

FEHLZY Y — T v 7i350cm X50cmDARD {12,
Pk X v bFiMERE o — 24 (WEH0.2mm) 2§
F (E&45cm) &N Db DTHE, TDEH
ZEIy TEZIOEZKFEILT, 20EHSEH70
cicEBRE L, ZBL NIy FSI3EEI20 T, #
OREBIESFI2m (BHEEE) L AKFHHL10m D H
e L7,

COREORMAIZI986F 4 A 2 AT, 4 EHD1990
£ 4 A23B KT L7,

bS5 oS A1) 7 —DREIX L H ABIRTITR -
1S, BAEOETHRBEYHTH S5 B~ 6 BaiRiC
2 BABOBBTH 2o Ebd 5, REVF—ik b+
Ty FTEIHEBIZANTERZIIRFLED, X0
SERL 72,

HEMERS - OBTEHEERF (Mo) , QBTERTD “ %

FRIEREAEF ” (Mo o
MRS BfEL-ET L2, OR»T LEEELE
BFETF” S, QIRSDEFFULATY:
KFo “#&E" (C), OMfE (—EB, KFfE%
&), RERE, S -BREBTLEO KK
BE” (Fi) , OMEFBLUORFOEH (A)
(LLF, “F#" L8R o

UEoEBIZ>WT, EEB8 L EKZAEL 2,
HEII85°CT48 h#z Mg L 2% T, EE 1 mgTilllo72,
ZdB, BEATHEICIELE CGREREE) 280 TH
EFLTWE, KRBT RH - BEBTOMEBIIER T
Vg

CHRSDEMICBIRERNOEE, B, RAA, HO
HEREDLPIE L,

2 BATERIOBIEICE TN 3TENR

YA OBIEIRIRIEFEZER L TB Y, {EFo T
DEDNIZEBOBE (mf) POV Twb, BAER,
FHoO—EIELR D LBEN, —EROMEILII T EA» S RE
TA5%, COFEIIIBETICETTA05, BEL
LEEFORBERET S LD TE S,

YARBEAETHY, RIETERZNET 5, £2
THROIEMEER (P) 13, BiEmoEEFEIc&Th
LEHERE (p) ZEELT, KX sKD/,

P=Mo-'p (1)o
ZIZT, p=mf-p’ (2)
pv:s’ .pn (3)0

P IIHEIEY - ) oM E, o IXHEEIC D R
TWE, p" BETVYLY)FHEHETH 5,

¥ 72, HEEREICo CFHRETVE (s) 13,
s=mf-s’ (4)
2% b

MoDPIEIR 1 Fi Tk 56, AETImSf, s’
BLU p” (EELAHE OBIEHEIZIOWTHEN
%,

9, AFAEKRTORBFEO VA 4 KL EEL, 2O
HEAD SRENC T BRAERT O BIERF & /M T L IRE
L7z, RERIFEEN L ELNSE5A9IH~16HT
»% (Appendix 2 BH) . ARELMH L, F LA
RO, 13212F T E Y LB IRE L7225, 19
YEDTEI AN 2 1IZ1HIT L A EEEMNTD LN L H -
ZZOTRHUTH 2,

2.1) HEH (m)

SADOBIEFIYELS 21— POERICOE, Va—
FDEIRICIZHEFE LSO, Bt E T v ¥ LIz
To572012, FTHEAE 22— YD LD, ThiZ
DL ETOREEFICOVTHERLHEL 2. #IEL
MR I00fE 2 2 2 AT a— MAEBEML THE
EAWEE L7, 72751, 19864E & 19874E D FANo. 3
1350MALLE & L 7ze 19894F & 19904E 124, MEFEFICD
CHEFEER S - 720

2.2) HETVE (s7)

1 KOREARD S HAEFLI0E 2 M L, SHELEFE»
it 6 HERMEL LD WVEIILBAT, T
OLHETOEEPAE L 2. AFt60HETER 1 KOFEK
oW TllozZ bl b,

2.3) ETVHELY)OIERE (p”)

HEAEF O EES, PREl, BRI AL LKL
4% LD, AETI2HICEINDIEME T LOTIA
DE—IVAS 4 FEOKEFRIHB S &, ZREBICE
DEEXEY, p” ZRO, LERKOKKADLS 5 M
TEFELBALZDS, AETOEOHOIMELT M- 722
Liih b, BERAEEY S -7+ - VERLTHD,
KIFIZEEO.Olmg D Sartorius 2024MP6% V272,

2.4) HTVWELY)OMEBE (p7)

TEMEOREICH-H#EFT, R 2L
&4 1BOFEREY, 1HPOEHE IBDRTAF
75 A bokiEhicB & TS LNT— FEIERL,
A g = VR T — V& MR (1006F) AW T
TERAEB -7z, 1 KOREARD 525 HELF, &5
50T WEREE L, ZofllERARRHIE, 50%
FERREHCTHERELZbDEH T,

ERBLUEE

1 SEBEOEFETOFHM
1.1) HEEF
FAME L 7 HETEFF O % T O FEIE(L 2 Fig. 2all, B



1991 WA - PIE - MR - HHKT - BRI - ATEBGE 1
HFEREOEEED LM A KOKFEERM

125k

100
a) Open

751

m~2 day™!)

251

oL ,,___\\_»:_._J N L. \

Tt

10

., b) Not open
5_/\ /A\H
0 LA (.

Daily fall rates (no.

IIIII'III||'1|||||IIIII!I!II|IIII|IIIIIlI||I||'||'

AN .

IAIMJIJIAIS!OINID'JIF"VII Ml 11 IS N

1986 1987

Ji MM LS| INE Jar IME IME (3T st INE T 1M

1988 1989 1990

Fig. 2 Seasonal fluctuations in daily fall rates of male catkins, open (a, upper) and not open

(b, lower)

ERICE T L72b D% Fig. 2blIR L7z, O O
Wi, 1REMEOETHRE IHL-VTHHbL
A% THE (no. m® day ?) #HwWw7,

BEHIEFEOETEY—2id5 B~ 6 AR
HHEND, TOMANE4 HELBFEILTH 7o AR
EMHGoORERIEIS AIOBR#ZTH 2 2 5
(Appendix 2%M) , BEHEO 1 7 ARICEME T
BOB10%PETFT LI il b, 6 ARE~R4E4
Bofiizig, 2% (1~5 m™* day ) 7245, &
PN I T AR Sz, Db o B L oMn),
AEOFHEY THLHEDLA TV A,

% B, RAEH~6 RoMMIZB T, RIFEFICHIE
LZHAEFR DT L CUHFEEDLDLREDLZ L H -
7208, FOMEIZTL A hrol,

FELOBILFOETE, BAELLZLO L )R
B, 4 A~5 HikicgEdR L Tunz, oI
KEVBETFT LTS, REATED S OTIE, L3FEHF
THLMU 2= bTEETLAEDIOHNEL, Zh
BHEVWEMICL > THREL-EHEES NS,

1.2) RFELF#H

BAfESEZ L1, RAREOHE THEDOFHE( %
Fig. 3all, foZ#h#Fig. 3biz, F#idFig. 4
R L7,

RAREOETILE - 2OKERE—sHALND,

— DB E®RD S ARE~6 AT, ToOMBICIEE

WOBETLIFELV, TNEIMEFSETLALILELE

L, #EMNZ2ERICL S EEBbh3E, “oHIZFEE
BEOTHA~1IATHY, LIWC8HEIHIZERL
Twad, ZORMEOETE, T2 o 08 L - 5Es
FC, AEMNEROEMIHRERENG TN TV,

BfERFEIIALN L F#@ETOY - 7 310H ~11H
ZhHY, ThIIRBEEDO SDHOE—2 L h#2 %
AEhThHobhTwd, T8O _DHOE - ZEFIC
X, BT LETOE—27 202 T3, ZHhid, T
AREEL, T2 o T E#Mbn T, BAk25
DTEEEHLDL LTS, FEREDIORPAIZIL,
HEETOVALREIFEL RS 25D,

BFOFETIET L) RAMSE @145 L

FARERLTHOETICEHEDO 2D -7 DI
2z, BIELZZEN 8 H~10H &, BEDREIER &b
L2 BB/ E =B oniz, Zhb
OBRICE T 2 Fdhicid, LEAD 1 FEEHOHE
HHREZDOHBEITN TV, TO/N/E—27 OfEIZ
oL HIIBETLITFETH D,

Db, BEIZOREOREIZLY 3R (M
e, ®#H, W) 5PN TETTLEI LD bh o7,
FAREORRIFETH L Y AN EIET 23T Ch
00, BERIEIEAEERELLRVT IHERET S
tEz6nb (3. 28, Fig. 5 #%8MH) , ZHhidF
TLEEM DEIFI % 5,



12

30+

[
(=

—
(=]

(3]

Daily fall rates (no. m~2 day~!)

RF

TUERAF LR F MG

a) Immature fruits

1987

x

9
]
'
.
'
t
'
'
X

FMIJIJIFSIO'N'DIJ'F M'A

1st year

5435

Fig. 3 Seasonal fluctuations in daily fall rates of immature fruits (including female flowers and

insect- and animal-damaged fruits) (a, lower) and nuts (mature and apparently sound)

(b, upper) by the year of anthesis.

Fig. 4 Seasonal fluctuations in daily fall rates of main axes of infructescences by the year

L
«
T
T 3F
&
g
£ 2}
w A
8 1988
[ \ .
“ 1P " \ 1986
= \\}_x_*‘...;{ e
& | . m“%i X/ K--xok
0L -x s e < = 207
> ”
= imTTsTAlsTol N DlJ'F'M'A'MIJ|JTA'SIOINlDIJIF'MIA'M'JlJI
a 1st year 2nd year 3rd year

anthesis.

of



1991 EREFHS - PHILZ - MG — - G A% - BRI - T BGE 13
R B OEERED ORI A RO A
Table 1. Mean amount (by dry weight and number) of pollen contained in male catkins before
anthesis.
Year of anthesis 1986 1987 1988 1989
Number of
stamens per flower: s’ 11.2—12.2 11.6—12.4 10.4—12.4 11.3—12.1
flowers per catkin: mf 37.56—46.0 30.9—64.0 34.6—49.6 40.4—62.0
stamens per catkin: s 425.6—524.4 383.2—742.4 359.8—565.4 456.5—713.0

Weight of pollen

per stamen: p”  (mg) 0.0165—0.0265

per flower: p’ (mg) 0.201—0.313

per catkin: p (mg) 10.2; 7.54—13.0
Number of pollen grains

per stamen: p” 5349—7569

per flower: p’ 65300—89300

per catkin: p  (X10%) 3.00; 2.45—3.46

Weight of a single grain: Wpg
(X10™*mg) 3.35; 2.92—3.91

0.0097—0.0202

0.0130—0.0243 0.0135—0.0178

0.119—0.240 0.135—0.282 0.153—0.215
8.14; 3.90—13.8 8.47; 4.67—11.0 8.60; 6.186—10.5

5012—6347 45376942 4284—6173

61600—75500 50300—80500 48400—74700
2.75; 2.02—4.23  2.42; 1.74—3.05 3.08; 1.96—4.11
2.86; 1.94—3.26  3.43; 2.69—4.30 2.87; 2.57—3.15

Figures represent the average for four trees (three in 1989), from which male catkins before an-
thesis were collected, and the minimum to maximum value among each tree’s average in italics

(cf. Appendix 2).

Wpg: weight of pollen grains per stamen divided by grain number.
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Table 2. Estimation of annual pollen production rates in study stand using Eq.(1).

Year of anthesis 1986 1987 1988 1989 Mean

Mean amount of pollen per catkin (p)®:

Dry weight (mg) 10.2 8.14 8.47 8.60 —

Grain number 3.00X10° 2.75X10° 2.42X10° 3.08X10° —
Production rates of open male catkins per ha (Mo)":

(no. ha™' yr™") 21.41X10° 31.70X10° 42.38X10° 28.92X10°¢ —

Production rates of pollen per ha (P):

Dry weight (kg ha™ yr™") 218 258 359 249 271

Number (no. ha™' yr™") 64.2X10% 87.2X10" 103X10" 89.1X10" 85.8X10%
Equation (1): P=Mo * p. *: see Table 1. °: see Table 5.
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COELADH2/ELH B, BIZ, TADIEHDE
FEERE L TANE, SHIVLELRZEOERZ, /b
IR 2T 5 2 & CRILEROE K % 132> T
LEBIRTEL, ZOHIZOWTIE, BHEEEOBE
P H4. 58 CTHURNRS,
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Table 3. Dry weight of each reproductive organ component by the year of anthesis, measured

by the litter trap method (kg ha™').

Year of anthesis 1985 1986 1987 1988 1989 Mean M/M ratio

Male parts:

catkins, open (Mo) 455.3 830.4 626.8 304.0 554.1 2.7
pollen (P) 218 258 359 249 271 1.6
catkins, not open (Mc) 15.4 13.7 22.5 34.8 21.6 2.5
total (M) 689 1102 1008 588 847 1.9
Female parts:

nuts (S) 372.5 631.6 255.5 268.6 385.3 2.5
burs (C) 101.6 202.0 69.2 83.6 118.2 1.9
immature fruits (i) 164.6 98.2 192.7 151.8° 2.0°
main axes (A) 115.6 84.5 98.1 99 .4 1.4
total (F) 1113.8 507.4 643.0 754.7* 2.2°
Reproductive parts (R) 1803 1609 1651 1688° 1.1

MM ratio: ratio of the maximum to minimum value. *: values for 1986—1988.

P: from Table 2. Fi: including female flowers and damaged fruits.

A: including female inflorescences before anthesis and 0O-yr-old fruits bearing on 0-yr-old main
axes of infructescences. R: sum of male and female parts (=M+F).
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1st year

Fig. 5
Redrawn from IWATSUKI (1989)".
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ok 2 EHICEmML 7,

FHAOREE 1 H (A) L 248 (4,) &ig,
KR THT 72,

A=A0+Al (5)
Aoza'y+L0+G0 (6)
A1=(l—a)'y+L1+G1 (7)
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2nd year

Development of fruit dry weight and the main axes of infructescences.
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Woaziins-& (Gt RER) ¥ L o/-0)Table 4a
THhb, EHBELAERTIZIT~2204 (F1643)
kg ha 'yr ' T, FIZXDEVIIL8FEE &7,
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Table 4a. Dry-matter allocation among components of reproductive organs (kg ha™' yr™').

Year 1986 1987 1988 1989 Mean M/M ratio
Male parts:
catkins, open 455.3 830.4 626.8 304.0 554.1 2.7
pollen 218 258 359 249 271 1.6
catkins, not open 15.4 13.7 22.5 34.8 21.6 2.5
total 689 1102 1008 588 847 1.9
Female parts:
nuts 372.5 631.6 255.5 268.6 382.1 2.5
burs 101.6 202.0 69.2 83.6 114.1 2.9
immature fruits® 340.7 164.6 98.2 192.7 199.1 3.5
main axes, total (A) 115.1 103.4 81.4 104.1 101.0 1.4
main axes, 0-yr-old (4,) 53.7 41.5 38.4 (44.5) 44 5° 1.4°
main axes, l-yr-old (4,) 61.4 61.9 43.0 59.6 56.5 1.4
total 929.9 1101.6 504.3 649.0 796.2 2.2
Reproductive parts 1619 2204 1512 1237 1643 1.8

MM ratio: ratio of the maximum to minimum value. *: 1-yr-old fruits or fall rates from April to
March in the following year. °: values for 1986—1988. ( ): from the mean value for 1986—1988.
The allocation of assimilation products in main axes of infructescences between 1st and 2nd
growing season was done as follows.

A=A.+tA, (5)
Ac=a-y+L,+G, (8)
A1=(l—a) y+L1+G1 (7)

A, Ao, A:: assimilation products (dry matter) distributed to main axes in total, l1st and 2nd
growing season, respectively. Lo, L.: loss of 0- and 1-yr-old main axes due to death. Go, G.:
loss of 0- and 1-yr-old main axes due to grazing. y: yield of the main axes matured.
a: percentage of growth during 1lst growing season (32% from Fig. 5).

Ao: including female flowers and 0-yr-old fruits borne on 0-yr-old main axes.
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Table 4b. Dry-matter allocation between 0- and 1-yr-old parts of reproductive organs (kg ha™
yr ).
Year 1986 1987 1988 1989 Mean
0-yr-old parts:
catkins, open 455.3 830.4 626.8 304.0 554.1
pollen 218 258 359 249 271
catkins, not open 15.4 13.7 22.5 34.8 21.6
total, male 689 1102 1008 588 847
main axes, 0-yr-old (A,) 53.7 41.5 38.4 (44.5) 44 5°
total 743 1144 1046 632 891
1-yr-old parts:
nuts 372.5 631.6 255.5 268.6 382.1
burs 101.6 202.0 69.2 83.6 114.1
immature fruits’ 340.7 164.6 98.2 192.7 199.1
main axes, l-yr-old (4,) 61.4 61.9 43.0 59.6 56.5
total, female 876.2 1060.1 465.9 604.5 751.8
Reproductive parts 1619 2204 1512 1237 1643

" A, A: see the footnote of Table 4a.

Mc b)
1986
a)
1986 | p 1987
1987 1988
;
1988 1989
N WA N VN KSR AU SN TN WU NN R A |
0 50 % 100 0

Fig. 6 Percentage dry weight of each reproductive organ component in relation to the year of
anthesis (a, left) and dry-matter allocation by year (b, right).
Male: pollen (P); male catkins, open (Mo); male catkins, not open (Mc).
Female: mature and apparently sound nuts (S); large burs (C); flowers, immature and
insect- and animal-damaged fruits (F7); main axes of infructescences (A).
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Table 5.

J-F 3 #5435

FACH S 2T HBOHE, TabbEER (S/Ff
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Number of each reproductive organ component by the year of anthesis, measured with

20 litter traps (each 50 cmX50 cm in mouth area) (X10° ha™').

Year of anthesis 1985 1986 1987 1988 1989 Mean  M/M ratio

Male parts:

catkins, open (Mo) 21.41 31.70 42.38 28.92 31.10 2.0

pollen (P) 64.2X10°  87.2X10° 103X10° 89.1X10°  85.8X10° 1.6

catkins, not open (Mc) 2.088 3.222 3.902 2.054 2.817 1.9

catkins, total (Mf) 23.49 34.92 46.28 30.97 33.92 2.0
Female parts:

nuts (S) 1.626 2.784 1.270 1.284 1.741 2.2

burs (C) 1.772 3.872 1.444 1.674 2.191 2.7

immature fruits (Fi) 22.39 21.84 19.04 21.09* 1.2*

main axes (4) 2.452 2.850 2.990 2.764° 1.2®

total flowers (Ff) 26.26 23.29 20.71 23.41° 1.3

MM ratio: ratio of the maximum to minimum value.

*: values for 1986—1988.

P: from Table 2. Mf=Mo+Mec. Ff: total or potential number of female flowers (=Fi+C).
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Fig. 7 Year-to-year fluctuations in the num-
bers of nuts (S), female flowers (Ff) and
pollen grains (P), and that in the numer-
ical ratio of nuts to female flowers (S

Ff).

i3 (2.28)
R (I
DEDS v AROFEHEROBIEERD L HI2F &
BHDHIENTED, B LB L TR 2D 1EH
Hiz3drofL KE 2w, L2L, BEKREY S
DTEMBOEEIIIOELNEI LY, TOEK
R EATRL O A BE RN D AL /NI RL & TERK
THIETHHLTWDEWVWZ B,

5 BTEELRILEMORE

1A EET Ao RESNLRILEY (&
) dEnBErEREILE S,

BITESE & L ICARESE TN AL EY B R* T
HSTE- M, TabbikERLROZ L, T
ED 19864 %%0.648 (=1803 kg ha™'yr™' 2784000
ha™'yr™') , 19874 L 19884E D XIEIZ131.27 g &
129 g ik ot BADEDHEFEIZ0.227 g,
0.201 g, 0.209 gTh 5%, #iZ, WAEDIB6EIZ 15
FHEENOZBEIETHEROERD2.9fE (=0.648 g
/0.227 g), 3D DEIZ6MEL62ETH -7, BB F
MCIEEL 3R, XIEE61ETH 5,

, MIEKRKIIRG 7D ThHho72 b F



20 RERAF LR FZE MR R 435

SO EOERINIE, ERHMGET YOO
ZFWI, aFr5, TXFITBLUMNF S FOEKS
Ti, BIEFE 2356, XIEFES~7/Y, 710
BEOEIIISEYERESRTEY, Thboflid
LSEORRE—FHLTW5,

BbHWIC

FRATIZ4EMITR 1205 Y1 0IEH\, BEE
THLESHEDOERI LD, 20 24500, fET
R ~XIE, EEBOERLEO/NE o770
I, BFEXORER% 5O 2T 5 I L25TE
Lhot, BHRICOSRELNEEL 1EE LT
T, ROBETIRKRFTTZ2TFECTH %,

E

KRBT IRE R OEARORM 221 TERL 72,
CTIELHEILE L B s,

51 B3 3Z#k

) HHSF (1989) @ A BAMIC BT 5 EREEF
BOEEREICET HHF%E. ERFRRFEHER
¥, 52pp.

2)  RZT (1982) : &K im - MK &5 ¥ FE
# (1951~1978) . KRBT B HKM &,
46, 205pp.

3)  ALATEUER - ATEH IR (1979) ¢ R B AAY X
#, AASD. 545pp. RHEH, WL

4)  Marsupa, K. (1982): Studies on the early
phase of the regeneration of a Konara

(Quercus serrata Tuuns.) secondary forest.
I. Development and premature abscission

of Konara oak acorns. Jpn. J. Ecol., 32:
293-302.

5)  EEEFEBE (1986) 1 A =V IR O IER A E
HEE, AT RFER - B, 38: 7-16.

6)  EEEFE (1990) : BB ITHA L /24
INY X TR OEMAEOR— & < I
FRBRT IOV T—. HAkEE, 72: 208-215.

7)) EHEFES - TRIBUE (1983) : tEik s F AL
HofEmAER. HAERBRIE 33: 365-373.

8)  Sarro, H. and Takeoxa, M. (1985):Pollen
production rates in a young Japanese red
pine forest. Jpn. J. Ecol., 35: 67-76.

9)  HHEFH - EBGE (1987)  EHARAFHK
DEFEBEEERD L OTEH L BT A EOBR.
HARESEE, 37: 183-195.

10) HBEHS - SHIEAT - O B - ABBTF )
WEIERE - ATRIEGE (1989) MKER DR D I X T HK

B HHEAE, e, MEER O E O
FHERFEHR - B, 41: 46-58.

11)  Samo, H., Ima;, H. and Taxeoka, M. (191):
Peculiarities of sexual reproduction in
Fagus crenata forests in relation to annual
production of reproductive organs. Ecol.
Res. 6: 277-290 (in press)

12)  EEESH - TS - AREBRE (1987) @ v 4
HICB U 245G E RMOEER L ETAEICR
By HERE. SURATREH - R, 39: 26-39.

13)  EREESE - HIFE - pEEST - I =
MBGA (1990) : M5/ ¥HKOBAFERE O EE
Bk ITER LTI oW T— TERRFRER -
B, 42: 31-46.

14)  EEEHH - T E - ARIBaE (1991) @ 3+
THROBEEREDEEE—TETEED /2D DIFE
LY OFE—. WEAFREE MR, 35 1-14.

15)  EHESME - )IMEIEEE - RIBGE (1988) : W
ERUHEMEFEO I XF 7 EMKIZBT BT84,
MEER ORETAE K. REFRER - BRE,
40: 39-47.

16) BEREFEE - PO B - ABRWT - FTREBUA (19
87) : IF ITHRIRIIBUIAEBEBESTHOEZY
HRE LA BT A B RO O BIE.
SUEBHTKSE9R - B2, 39: 40-48.

Summary

In a mature stand of Shii chinkapin (Casta-
nopsis cuspidata SceoTTky ) at Matsuotaisya
shrine, Arashiyama, Kyoto, annual produc-
tion rates of reproductive organs were studied
using 20 litter traps (each 50 cm X 50 cm in
mouth area) in 1986—1989, and those of
pollen were estimated by multiplying the
number of fallen male catkins per ha per
year by the mean amount of pollen per catkin
before anthesis. The main results were as
follows.

The pollen production rate of 218—359 kg
d.w. ha™' yr™' was one of the highest among
other species, and that of 64.2—103X 10" ha™'
yr ! was by far the largest number; moreover,
these showed small year-to-year fluctuations.
Such a huge number of pollen grains, how-
ever, was balanced by the number of ovules
in a stand (numerical ratio of pollen grains
to ovules: 4.1—8.3 X 10°). The light pollen
grains (1.94—4.30 X10™° mg d.w.) save the
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assimilation products invested in pollen for-
mation. Dry matter of reproductive organs by
the year of anthesis was within the range 1609—
1803 kg d.w. ha ', and those of male and fe-
male parts were inversely proportional to
each other. Annual production rates were
within the range 1237—2204 kg d.w. ha™' yr™'

equivalent to values in years of average to

)

poor seed crop. There was no relationship be-
tween the annual production rates (by weight)
of male and female parts, because fruit matu-
ration requires two growing seasons. In three
years among four, the 0- and 1l-yr-old parts
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maturing ratios or numerical ratios of ma-
ture nuts to total female flowers were small
(5.5%—10.6%) , being approximately equal
to those of other species. The year-to-year
trend in nut production (by number) parallel-
led those of seed-maturing ratio and the num-
ber of female flowers. Mean nut weight vs.
assimilation products necessary for producing
a single nut, calculated by dividing the dry-
matter production rate of overall parts by
the number of nuts, was 1:3 in a year with
an average seed crop, and 1:6 in a year with

a poor crop. This seed production effort was

showed equal dry weight allocation. Seed- similar to those of five other barachorous
species.
Appendix 1. Floristic composition of the C. cuspidata stand studied.
No. trees DBH (cm) Basal area
Species Per plot (ha™') Mean Min—Max m?® ha™' (%)
Overstory: 77 (299) — 35.13 (100)
Castanopsis cuspidata A 72 (279) 38.8 19.7—61.8 34.95 (99.5)
Mallotus japonicus ThHAXHTT 1 (4) 13.3 0.05 (0.1)
(climbers)
Wisteria floribunda 7 3 (12) 10.2  7.0—12.8 0.10 (0.3)
Uncaria rhynchophylla HEHNXT 1 (4) 9.9 0.03 (0.1)
Uunderstory: 317 (1229) — 5.92 (100)
Symplocos lancifolia s aNAg 218 (845) 6.9 4.8—17.3 3.36 (56.7)
Chamaecyparis obtusa v /¥ 26 (101) 10.3  5.6—17.4 0.91 (15.4)
Cleyera japonica thF 23 (89) 8.0 45—242 0.60 (10.1)
Symplocos prunifolia ASPAY 18 (70) 7.1  4.5—18.1 0.34 (5.7)
Castanopsis cuspidata A 5 (19) 9.8 5.4—17.2 0.17 (2.9)
Cinnamomum camphora 7 A ¥ 4 (14) 7.1 4.6—11.5 0.07 (1.2)
Ligustrum japonicum 2 X IEF 4 (14) 5.8 45— 6.9 0.04 (0.7)
Clethra barbinervis Vays 3 (12) 6.8 54— 7.6 0.04 (0.7)
Camellia japonica VINF 3 (12) 49 45— 54 0.02 (0.3)
Acanthopanax sciadophylloides = R A 2 (8 1.6  5.4—17.8 0.11 (1.8)
Neolitsea aciculata 4 RHFY 2 (8) 58 5.5— 6.0 0.02 (0.3)
Styrax japonica T/ ¥ 2 (8) 54 52— 5.6 0.02 (0.3)
Ilex integra ®F ¥ 1 (4) 21.3 0.14 (2.4)
Others (6 spp.*) 6 (23) 7.0 5.3— 8.8 0.09 (1.5)
Shrub layer": 1386 (5371) — 1.26 (100)
Camellia japonica VNF 350 (1356) 1.8 0.6— 3.1 0.25 (19.8)
Cleyera japonica I+ x 308 (1194) 1.6  1.0— 2.7 0.23 (18.2)
Symplocos lancifolia oA 294 (1139) 2.4 08— 3.9 0.51 (40.5)
Castanopsis cuspidata A 112 (434) 1.7 1.3— 1.9 0.04 (3.2)
Quercus glauca TIAHY 70 (271) 09 06— 1.5 0.02 (1.6)
Gardenia jasminoides I FF 70 (271) 1.5 0.8— 23 0.06 (4.8)
Aucuba japonica 7 A X 42 (163) 1.8 0.01 (0.8)
Rhus trichocarpa Y<wny 42 (163) 3.0 0.08 (6.3)
Others (6 spp.9) 98 (380) 1.9 09— 2.9 0.06 (4.8)
1780  (6899) - 42.31
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Area of plot: 2580.3 m? or 45 mX75 m on the slope.

*: Michelia compressa® 7%=, Rhus sylvestrisY<’ ¥, Prunus grayana™”7IX¥7 7,

Ilex rotunda 7 0% & %%, Celtis sinensisL/ ¥, Quercus glauca7 571 <.
*: shrubs less than 4.5 cm DBH within the sub-plot of 184.3 m* or 45 m X5 m on the slope.
*: Photinia glabra’ + 2 &5, Michelia compressa®t %% <, Neolitsea aciculataf X % <,

Pieris japonica7 ¥, Camellia sinensis¥ v / %, Wisteria floribunda7 ¥ .

#4355

Appendix 2. Mean dry weight and number of pollen grains contained in male catkins before
anthesis by sampled trees, from which the catkins were collected.
Tree No. 1 2 3 4
(1) 1986 (collected on 12 May 1986)
Number of
stamens per flower: s’ 12.2+0.9 11.8+0.9 11.4%0.9 11.2+1.1
flowers per catkin: mf 37.5+11.1 38.8+9.0 46.0+10.6 38.0+10.7
n=61 n=55 n=65 n=52
stamens per catkin: s 457.5 457.8 524.4 425.6
Weight of pollen
per stamen: p” (mg)  0.0165%0.0016 0.02650.0009 0.0247+0.0017 0.0190£0.0014
per flower: p’ (mg) 0.201 0.313 0.282 0.213
per catkin: p (mg) 7.54 12.1 13.0 8.09
Number of pollen grains
per stamen: p” 53491841 7569+ 1042 6316+ 1531 6511+823
per flower: p’ 65300 89300 72000 72900
per catkin: p 2.45X10° 3.46X10° 3.31X10° 2.77X10°
Weight of a single grain (mg) 3.08X107° 3.50X107° 3.91%x10°° 2.92X10°°¢
(2) 1987 (collected on 6 May and 11 May 1987)
Number of
stamens per flower: s’ 12.44+0.8 11.9+0.8 11.6+0.7 12.3%£1.2
flowers per catkin: mf 30.9+4.7 33.9+6.2 64.0+13.5 32.8+£6.4
n=107 n=107 n=>55 n=105
stamens per catkin: s 383.2 403.4 742 4 403.4
Weight of pollen X
per stamen: p” (mg)  0.0175+0.0016 0.020240.0028 0.0185+0.0019 0.0097 +0.0025
per flower: p’ (mg) 0.217 0.240 0.215 0.119
per catkin: p (mg) 6.71 8.14 13.8 3.90
Number of pollen grains
per stamen: p” 5679+712 6347 +891 5699 =595 5012+922
per flower: p’ 70400 75500 66100 61600
per catkin: p 2.18X10° 2.56X10° 4.23X10° 2.02X10°
Weight of a single grain (mg) 3.08X10"¢ 3.18X10°° 3.25X107°¢ 1.94X107°
(3) 1988 (collected on 13 May and 16 May 1988)
Number of
stamens per flower: s’ 12.4%1.0 11.6+0.9 11.41+0.8 10.4£1.1
flowers per catkin: mf 35.2+6.9 37.9+8.8 49.6t14.1 34.6+8.0
n=101 n=101 n=105 n=101
stamens per catkin: s 436.5 439.6 565.4 359.8
Weight of pollen
per stamen: p” (mg)  0.0172+0.0016 0.0243+0.0014 0.0195%0.0021 0.0130+0.0010
per flower: p’ (mg) 0.213 0.282 0.222 0.135
11.0 4.67

per catkin: p (mg) 7.50 10.7
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Number of pollen grains

per stamen: p” 5331 +548 6942 + 865 453711034 4839 +951

per flower: p’ 66100 80500 51700 50300

per catkin: p 2.33X10° 3.05X10° 2.56X10° 1.74X10°¢
Weight of a single grain (mg) 3.23X10°° 3.50X107° 4.30X107° 2.69X107°

(4) 1989 (collected on 9 May 1989)
Number of

stamens per flower: s’ 12.1+0.9 — 11.5+0.9 11.3£1.0
flowers per catkin: mf 42.4%+10.7 — 62.0£11.0 40.4%10.5
n=102 n=102 n=101

stamens per catkin: s 513.0 — 713.0 456.5
Weight of pollen

per stamen: p” (mg)  0.0178+0.0009 — 0.0148+0.018 0.0135+0.0011

per flower: p’ (mg) 0.215 — 0.170 0.153

per catkin: p (mg) 9.12 — 10.5 6.18
Number of pollen grains

per stamen: p” 61731788 — 5765+ 1549 428411017

per flower: p’ 74700 — 66300 48400

per catkin: p 3.17X10° — 4.11X10° 1.96X10°
Weight of a single grain (mg) 2.88X107° — 2.57X107° 3.15X107°

Figures represent mean or mean with +£SD.

Weight of a single grain: weight of pollen grains per stamen divided by grain number.

n: sampled number of catkins; number of samples per tree for s’, 60 stamens; p” by weight, 60
stamens; p” by number, 15 stamens.

No catkins bearing on Tree No. 2 in 1989 were found.

p=mf-p (Eq.2 in text). p’=s"+p” (Eq.3). s=mf s (Eq.4).

Appendix 3. Coefficient of variation for 20 litter traps (each 50 cm X50 cm in mouth area).
Year of flowering 1985 1986 1987 1988 1989
(1) By dry weight

Catkins, open 0.277 0.317 0.189 0.264

Catkins, not open — 0.469 0.453 0.467

Nuts 1.11 0.741 1.70 1.01

Burs 1.34 0.795 1.43 1.05

Immature fruits (0.696) 0.631 1.15 0.882 (—)

Main axes (—) — — 0.795 (0.899)
(2) By number

Catkins, open 0.437 0.349 0.288 0.497

Catkins, not open — 0.439 0.395 0.683

Nuts 1.13 0.737 1.72 1.22

Burs 1.33 0.720 1.41 1.15

Immature fruits (0.409) 0.399 0.488 0.601 (0.925)

Main axes (0.684) 0.429 0.506 0.538 (0.848)




