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Periodicity of annual yield of reproductive organs

in a Castanopsis cuspidata stand over eight years
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EERbNWD, KEBREORILEYOREN DV W»
ZEiE, RRCLELABTEMOBRPBIECL T
BEECESY»BAEFERTHL I EAEKRLT
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IEOHEBNED oD T Lz &k 549, #IF 71T,

BRHICEBT T2 VA MOMEERIZ 7 KL D%
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EAREEHBET 2 A BMEEZE 15cm DAL 54
K (FHAEXY7-D, 563ha!) THY, 4 cm AT
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Number of trees and basal area by DBH classes in the study stand of Castanopsis cuspidata (as of
August 1988. Cf. Appendix 1). Area of plot: 959.2 m? or 30 m <35 m on the slope.

No. of trees per plot (ha™!)

Basal area in % (m? ha™!)

DB(BCI ncl:;ass Castanopsis Evergreen Deciduous Castanopsis Evergreen Deciduous
cuspidata broadleaf broadleaf cuspidata broadleaf broadleaf
50—54 3 (31 15.9 (6.7 )
45—49 3 ( 3D 12.8 (5.4 )
40—44 5 ( 52) 16.9 (7.1)
35—39 2 ( 21) 5.3 (2.2)
30—34 5 ( 52) 10.0 (4.2)
25—29 12 ( 125) 16.3 (6.9 )
20— 24 13 ( 136) 12.4 (5.2)
15—19 11 ( 115) 6.4 (2.7)
10—14 12 ( 125) 5 3.1 (1.3) 13.6 52.1
5— 9 6 ( 63) 11 9 0.78(0.33) 24.3 38.3
3— 4 3 (3D 55 8 0.07(0.03) 35.5 6.0
1— 2 50 ( 521) 166 16 0.23(0.10) 26.6 3.6
Total 125 (1303) 234 (2349) 38 (396) 100 (42.2 ) 100 (1.39) 100 (0.97)

Evergreen broadleaf: 12 species including Abies firma.

Deciduous broadleaf: 6 species.
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}rEt, LerLl, KEOFE#HMBKRADL D,
FENCEH W TWI L L RBEFED S &,
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DERE SN TV, BEFOLREILZ, ZOnE
KHAEMOME (L DFE 2.42 ~ 3.08x10°)
WEEART 25%~ 40% 47 <, EETIEZ 10%~ 30%
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MOBEEFDINE & mf, s, p” B3V 0 s TH 5,
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#2 BAERIO A HEEFCE EN 560 (p)
(TR, KFER)
Mean number and dry weight (p) of pollen
grains contained in C. cuspidata male catkins be-
fore flowering (SAITO, unpubl.).

Year of flowering
{Collected on)

Number Dry weight
(grains per catkin) (mg per catkin)

1987 1.842x10¢® 6.737
(May 12) (1.247—2.316X10%) (6.177—6.988)
1988 1.891x10¢ 7.998
(May 16) (1.695—2.046x108) (7.193—9.344)

Mean 1.867 x10¢ 7.368

Figures represent the average for four trees,
from which male catkins before flowering were
collected, and the minimum to maximum value
among each tree’s average in parentheses.

2. MHYUYOEES

KIFARNTHEL M TEREER PTDH 5,
Mold 5 A oBELAHETO 1 pEMICET LR
BTEIEIEE S HTlce ZOMBOE FHIL, &5
WA X N FIEHEEBUCFE LY,

TEBE P 13 13.1 ~86.9 (F#J49.6) x10'2ha!
yro', EE 3 51.8 ~ 343 (F#195) kg ha™! yr!
ER® ST,

IO 8EMDO PEMEREMRODOME (64.2 ~
103 (£ 85.8) X102 ha ! yr' ; 218 ~ 359(271)
kg ha ' yr') &3 &, BIEFEOMOEGIT/N
X, XEEDIR 1/4BETH- 2, POFERE
g2 AERORKE R/MEOH (BN, M/M
FLEBRd) TRT E6.61ZEL (Mo d M/M iz

LW, MERKHEMD 1.8ELI0nE D KE WD

Ebrot, 2D POEREHOENE, FW&
FEMEOEE (8L 48) KERT 2 LEDbLR
5 (BOFE “HHEBEEEORAN &2 0FR &
BIH),

SEFAED > A MOTERE PICILE T A % /<
TR IE RS R0, KFEELWZEL P
1215 ~20x102ha ! yr USELTW5, ZDET
T5 7 FODEEE (6.9x10%ha ! yr!) D2~
3fELHLHL, BEEDOA = 7L 39(7.1x1012),
2T AF F(7.9%10%2), TF F®(31.2X10'2) | 7
# o Ve (11x1012), 7 ¥ a2 v A F2(49x 1012
b/ F20(37X10'2) OfEICEERTHEE» 2 bl
tThbH, AETAFTREEFECIAE2I2D L
LD RG2S B (110 ~ 130X 102 ha ! yr'),
UL, AFHKTIERIEED PIZ 1004 =% T
a5,

PLED L2y A MOTERE PlidiZ» OffE Iz
HARTEPLTH O, BRI RG> ol
O ESILERE L THBLLERD 2, Bk
DBHECE Ff 2 KPR E Fi L33 C OEE O]
TR® (fFF2), 1HMAY-0 6 EMOMER (3=
X2MH)YE L THE LRI GO 5 &ML
DEIEERE Ov HEETE 5,

A E O F A Tk 1984 FF~ 1988 D 5 MEED
P/Ov 33t E T &, 2.9%x10°(1985 4£) ~ 19x10°
(1986 %) DOEF &L 72> 12, 1986 HIZEHIL R DD
BWETH- T, ZOERZT MfOHEIERF A O
BICHNT2~3fb% 0, 1986 £2F5 &+ h
3, B 4 0EDO P/Ovid 3~ 4 X100 &I B
XE 3, JOMEIFMEREM (2.6 ~3.4x10°)

£33 MOIEBMEERE (P) O#E

Estimation of annual pollen production rates (P)in a study stand using Eq. (1).

Pollen grains per stand (P)

Year of  No. of open male catkins (Mo) -
flowering (X 10° ha~! yr-1) Number Dry weight
(X102 ha ' yrY) (kg ha™! yr™Y)
1981 — — —
1982 46.568 86.9 343
1983 23.660 44.2 174
1984 20.428 38.1 151
1985 29.624 55.3 218
1986 10.916 20.4 80.4
1987 34.908 65.2 257
1988 39.128 73.0 288
1989 7.028 13.1 51.8
Mean 26.533 49.5 195

Equation (1), P=pXx Mo. p, mean amount of pollen contained in male catkins before flowering

(see Table 2). Mo, see Apeendix 2.
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ELIFIF—HLTWE, 70, EhofEE LRI
—H T 5, B, XEFEP—EOBHE (F=713
1074 —"19) Z2DFFIE, %< OBED P/Ov
WBRICA =SB EE 5 LHEZ 5N 51151619,

—JF, BE PREroE ittt L 524
WIESEEHIC A B, BIEETHET A4 =71
W I X F T, aF 51600 ~ 1100 kg ha !
yrl) X0l TFE FH VD b ) F

an

Pbns, v A ROTEBMEE IR TIRIE»D
BRI AN TREL T WD, BMER LI S-o7
B TH 2z e, NP EERT 5 2 £ TRk
FEEFHL TnWD EFHZ NI,

BRTEE Z & DE

1. #EZHRE

(170 ~ 260 kg ha ! yr'!) B,

Yield of sexual organs (kg ha™ ')

1000 0 1000 2000
1 17T 17717 ¥ 1 1T T T ¥ T T 71T
Year of Male (Mf) Female (Ff)
flowering
1981 Not measured
R:
1982 u; P 2229.0
1983 P 486.8
1984 n P 1296. 1
1985 P 2029 7
1986 P 463.4
Mc
1987 Mo 2792.0
1988 u 1957.5
1989
Mc\
Mean Mo | P [ 1607.8

B 1 BEESF I & AT ATEERE B O YINE O FRAH)
Year-to-year fluctuation of the yield in dry weight of reproductive
organs by the year of flowering (cf. Appendix 3). Figures represent
the yeild of total reproductive organs produced during two years
(kg ha™! 2yrs™!).

Mc, closed male catkins. Mo, open male catkins. P, pollen. S,
nuts. C, burns. Fi, immature fruits. A, main axes (inflorescences
and infructescences). ‘

B4 1 EBETEAE & L s b T 7T & EME 5 DR
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L, # 2 N 2 (A EAM ST D T b>7\
?ﬁﬁ%ﬁm mNUM%@GT%é@LﬂLT&
FEAfAKIE 1.1 (Table 3" 5) 12¢ &gy, i
MO S bbb EET, Z LI
HEPEERSY O M/M HiE 68 1ZEL T b, ZHhIEA
FEMT ORWEEDI RNV 20 n 2 L IciERN T 5,

DEWH LA S, BT ONEI DV TR %

T3, HEMERS TIEHIAEAS 1 0.1 t DL 8 [
WwAapbFED o, TONEOKREXIEF, M

#ﬁ@?ﬁ#% £191.2t ha ' yr ! & Lt Hig
"X LD, INEN0.2~0.5t DFRNIFEEL &7

ii;n, SEFHTHO LN TS, ZOREIzHOW

TREDETHL kR 2,

BRI DWW T, 2t BIROINE TREE L
L2 1981 L 18T HEMHD, 6 FEHICH S b
Tzo T H, wmﬁ;iwﬂ BN KRB THBMS,
01981 HOIWNREIFENMETH S, INE 1t BB
@ﬁ%&x%t4ﬁ> T (1981 4F, 1982 4,
1987 4E) H D, 0.9t D 1988 F b /N & FH 2 TH
2L, SRS »FELINREIFZ It A2 25, IE
HahdZEeF 1t OERREMFOBF SN
1l ETHDH, TOREL S IREBEOHRIIFE
DN, L, ZORENRRERE % BT
B TE 2 Z L 3kOETERSE, —F, EO.1
t LUNOXIPEEIX 1983 X 1986 &E 03 D, 34

MR ThH 5, 1989 £ L M BXETH 505,

HIEXT ML OB —EL ET 5 & (3 EBH),
BEM O XEEFE 2 2 2 LN TE, ZHIBXE3 F/
HFE S ST 5 2 il b,
1983 4F & 1986 FiIC L 2*RE T 23y /a7
# Meganola melancholica B DFELEDHER 2 1L T
Wb, ZOFREE, EMOREINL I ELSRE
o %Y S e gEEnH 5, L L, INERD
DIREIZE LD B0,

ATEEE AR OIE L LTI 1982 i~ 1988 4D
THEBOBREH D, 1987 FELXTH2.7t E%h o

1985 4,

7E

fuf
YA MIZET S 84 F“ﬁO)’Lﬁi%‘é“E?’f PE 0D B R A Hh R A

~1

720 WEMEERSF O FHEMN ST W20 1981 41, f
TEXHEAE OBEL S -—E 1S £ T 5 & 1987 2 b s
INEPEHESN S, BUTKEME X 6 FRE TN
LEWZ b, WE 2t LLEOSEITKEERED 1982
@ﬁiwwwn ZDEMIZ 1985 Eih D | AE
ELdbhHH s e QEMZSHEARS, L L FlE
B 2D LT, 5, WIETO.5tBED
L 1983 2, 1986 - 3FHICHhH b TWw 5
1989 FFE Ml & HEHF SN FE» SHEE L TH 2 %
KIETH D . 33H%#“Et&é

PLEA G, BHEH T oAz v A A FESRE O

BIIEANTHL AunH%i%ﬁtMH%
AL ESHEELIFOEMBET VWAL, IO
R R “AIEIBREAEFEORBLE 2 OB T
UL KR T %,

B2 WFBfEA T -0, AFERE
b rEGE LD TH A,
REHEER 5323 60%, MEME 409%
05 2RO 0% F w7,

\—g_.

F e E Lz
T HE O T
L RET X METRRS 5> O

Percentage dry weight of each component

o 50 100
Year of LI S B E SRS AN B B B
flow, R:
1982 P 2229.0
1983 P 486.8
1984 P 1296.1
1985 3 A 2029.7
1986 P RS 463.4
1%7“ 2792.0
1988 1957.5
“Mc '
Mean Mo P Lrs il Fi Al 1607.8
T L L I
2 BIfEFEZ LA HEERE RSSO

PR D E 53K
Percentage of the yield in dry weight of
each reproductive organ component to
total by the year of flowering. Figures
represent the total yield produced during
two years (kg ha™' 2yrs™). For Mc, Mo,
P S, C, Fiand A, see Fig.1.
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FZrichdE, BIEEZIEERI>OEEHEL,
MHEETIHEL Z 2 EA»ED s iz, KBIETH
- 72 1987 F X HEME 30%, MEME 70% 5 XIfED
1983 £E & 1986 Wz X HEMEAY 90% % Z 2, MM
0BT TH - 72,

BFAECRESNIEYPEERERETHYD
ZEGIC DOV TIL, SEEOLTFEIEEHN T 5 3
WIEBETH D, SHOY A MRTREEROEED
40% (KEMED 1987 ) ThH D, D kb,
HWHmA R ETHD o, BTPEEDOER/IMNL0%
Wh W (1986 5 L VBT S 1983 F 1)
BhH-oT, HFILLIZRERKEL AN, BE,
1982 £~ 1984 FEOFEFHYNEIZEE L Thiw
B, B3 EEEH ((f%E2) t»oHm L TLEED
HEOHH (0~40%) WAL EEZHND,

2. TEFLEEELTEHONLEE
B 3 i3hkar oE TS, HMEETEE Ff, BIAE
HEE R Mo B X UHEHEfEHC T 3 2 FEFH D bt

Nuts (S) and female tlowers (Ft)
(X10° ha~''yr ")

S: 0 2 4 6

Ff. O 10 20, 30
Year r ' e !
1881+ °

1987 :?7;‘““‘-o

1988 o/x' /

1989

S/Fft (%)

455

S/Ff (LT, BEXL IR OEXRE#HZEZRLT
W23, FAZRBEER FZ& 8 C2imz TRD
7o (fF2BEU “TEOTETZ 747 &2HR),

S Ff& S/FEfechnfRTa s, Tkbb,

S= Ffx (S/Ff) (5)

M3wwaohd SOEBIIFEEEDOZ N LFHHA
L7-BI&E Lz %, 1984 £ 5 1985 EEADEN & 72
D REERZYSEAOBE TH BN, ZORD SO
B HRIE T K /&,

7z, SOEHE FfLAWTLILELETRL I,

Plbme, BPRE2RET 2 LT () ML
DEVTHZBH, BERLEENLHD Z Lbh
Sl TDIEIF, BOE FEOTESZ7747 T
bk D,

DXL, St Mo DEE R T ERICH - THt
XH 2k (43), 1983 4Eh 5 1984 DB X %
DFFEAE XL OXIRE W Z 5, 1983 F£iF Mo
o ATz SOEABDBKE NV, THIZIIRTAD I
Y ATHOREOHENEZ SLd,

Open male catkins
(X10° ha ' yr ")
0 10 20 30 40 50

3 BATEHETER, MMETEE, BB L OEEROEK
Comparison of numbers of open male catkins (Mo) total female
flowers (Ff), seeds (S) and seed-maturing ratio (S/ F).
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S ARKIC BV B 8 IR0 A RS T A B O R A A I
2T, FHEhwwxd 2B AL AL o B Ut % [FEBCTE > TR B L 0,155 ~0.278 g 1=
(Mo/A) % H2% L, KIED 1986 0 40 2D F 1> 7o Tze F/AMET AR L 72 1986 EIXXIE T, BT

FZ3MEF I~ 15 &b, —EELAatEl, Hc, THIFZI0 M2y 7 TEICT X0 (ZOEDS
XIWE I EE - ORI B (BEEFP et 2) iF, D3WFIFI0 7y 7Y D 288 ~ 1023 ),
IELEEOFEICHE L T 3ETERL v L aib FIT, 1986 AR L TH B &, P T-H R
MmoTz, B L > TED, 3HEOFEEIZ0.251 g0k -
720
BEFEENIR B FHRETEE 0.251 g #HOGTRETAED T A
EEET L L (FA4), NEFIZ 162 & 461 f5 &
7 ARAPET 2 10 I ERE LIS OB T & HEY IREHfEEAR ST, Linl, ZOEHD 5 4L
mOFLEM AT ME#%50U31An;5K 2"~%9ﬁ®ﬁwwx ¥, BB, ZoOHIE
W CBHESFEO AT EN R D S & TH T O o 5 H| RG220 ORETIE IS 2 AR U O 1L &
FIE0 %~ 40% CF 20%) 23 X2, 22 CHE F L7 2,
T I MAAET L OCERE SN EHLEYRE (5 PLEIZIRRI: > A MRTOMFAEFED T A b i3 fE
) NPT S (F4), KO & —Fd 21300 T, dEEEAE
9, BEAE D L 04 S TINE R BRTOET TOA=TNE, 2 XFT . aFT, b F S FOM
WAL DT (K1EBH), 20 REZMTHS T %“waunfﬁ(“ﬁ¢z~5 > f5%5, AR S
ST 1 ETFAEECLELRER (A ) 2318 ~7f5), 7 HROBREEDME 3.5 KL
ZENEEE (0.682~116g) WX »7e L 2o
L, XITESED 1983 4 & 1986 SEOEERE Th 5 &
EDL DT, MERRAT L E, ZOHPIIHENS fEDOTEITS 7«
NTO0.682~0.981 (V450.824) glcBE £ -7,
CORTAEDT R R IE 0 OREE L KT 51218, [ 4 AR HEAEIF MF 3 & USBIETE Ff O E1E 50D
BRI L 2T ORNDIBHLDOTH LV, ZIT, ZAbER LI L DT, EFHn o FHICHE D - THEH
BTfHEIENTAREEOLTa A ME2E®BL X5, BEErHobLTwd ((fR2E88), £/, Bt

ST EEA, 4O LD, MY D ET (1985 i~ 1988 4F) T kT, BIESE ORI

x4 METAEEOIR L P IEE4AET oL E e T 2ELEY) &

Cost of seed production. Ratio of dry matter necessary for producing a single nut to mean nut weight.

a b C d (=c/b) e (=a/b) f (=e/d)
Total dry mat- Mature nuts per stand (S)  Mean dry wt. Cost for Ratio of cost
Year of ter of repro- of nuts single nut to nut weight
flowering  ductive organs Number Dry weight production
per stand (R) (X102 ha ") (kg ha™")
(kg ha™) (g) (g)
1981 — 5368 —
1982 2229.0 2504 — 0.890 3.5
1983 486.8 0 — 40.6*2 162
1984 1296.1 1668 — 0.777 3.1
1985 2029.7 2068 467 .4 0.226 (0.981 3.9
1986 463 .4 4 0.6 0.155 116 461
1987 2792.1 4092 1137.3 0.278 0.682 2.7
1988 1957.5 1152 288.3 0.250 ().788 3.1
1989 — — —
Mean 1607.8 2107 473 .4 0.251*!

a and c, see Appendix 3. b, see Appendix 2. f, cost (e) for each year divided by mean nut weight of
0.251 g.
*I' mean for 1985, 1987 and 1988. The year 1986 was excluded due to poor nut production.

*2  divided by number of cups.
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Year: 1986 1988 1985 1987
R: 463.4 (kg ha™ ') 1957.5 2029.7 2792.2
1.80 | 11.5 28.5 | 42.8 31.9 ] 30.3 349379
F.flow.|M.cat,.
Not Not ? ? 8.0
'3 =y €= - € > €=7?
Sjopen | open E'T% [:8.5 @‘3 [:‘)
® Open-> > A A
25 Pen S5 92 98 92
Jd e _ . J
116:% ?"E €« & & 32
oE 34 39—
o ® \
° 2 J—
P w© « <« <« 56
« SE
| v
v v v
Mature g 49 4.7 5.6 12

B4 LB L L& FEROE
Changes in numbers of male catkins and female flowers within a reproduc-
tive cycle (SPURR and BARNES, 1980) in poor (left) to good yield (right).
Figures inside rectangles represent total numbers (X 10°) of male catkins (Mf)
and female flowers (F¥) (see Appendix 2).

BOD L WE (1986 4, Z£fll) 5% v4E (1987
F, HED OIEIERTH S,

HEFICDOWTA S &, BIEATCE T 2 KRBT
R Mc 32 (MfD3%~8%), Ly
MfD%Y E EBEFRTH S, Thbb, HE MO
95%HIRIZBATEL 72 Z ik B,

B, WL D720 OFHHELE mf X 39.6 {#
THZDS, M40 40ED Mf% mfiCiBRET 2
£ 454 ~ 1690 < 10°ha~! yr 11272 5 72,

DX, MIEDEFER2AL L, RETEO L DD%E
TREEEN TRV, BEEY 2 —ME2~3m
WHELZEHIZERFEZETLTEY, Z2OYa—L1+D
HIRER I HETEE R BZE N T WA THb, UL,
Mc DEIED & A THBORBITHET 213 L/
ETiREwEEzoND,

B4 4 OHEFEER Frid, KPRE Fi & PR E G&
A CREIL) whiF, Fiidd scBfts 1 Ex
WMCHTUIHEALBECET L1 EE KD
DTRLTH S, BT LcomcErshTn
LIGRDSH 5710, BRARERIC IR 2R
LIc AW EBOEI b hr0nEFEZ T2,

46, YEE FIZ10%~ 40%, 1E41%
55%~90%, CT b bEERIZ0.4%~ 12%D
HRHIZCH > 72, 1986 LT EXETH > 120 68
HLTHEZZE, BY IDETIE FiOMEEZ
5% HIHE, 1FAEIL 5%~ 60%DEHIZE Lo 5

ZEMTESL, ZOLINEREEHIIBIE20D
X 3 DED FACKEN WIS Lt w, Fi
2EOREG, THhbLbLERFIZ 8%~ B%ICEL
720

ZIT, RRRBREOEEREEZ KDL L (2
E3EM), 1986 ExDZF L 3 HETIF0.0111 ~
0.0145 g OEFHICH > 72, TS DEBIZIKHE
EOFHEE BEr+RlE&RE2RIRTH - 7
i ©0.292 ~0.327g) D3 %~5%ICT X,
INRBARPEEZIZLALEREEZETICHETL
TWAZERERLTWS, Thbb, BERRIFH
D3, WAL L WREICIRIE L A CRHLEY 2B L
BOEWSHHEE S L > TWwWa LML, &8,
MIfED 1986 FEDKBBEER (0.0221 g) TR
REHERE (0.138g) D 16% L KRSV, ZHITEK
BRENNEWVZ LICHFERALDH B,

BEFEO LR IEMNEOREINCES 2O TE
%otz YABTFRRETH S S 212 () ML
BBHa» s, BERODLTHOELHINEITA X
QEL, FAITKRED W 3 A (1985 4F, 1987 4,
1988 %) KDWT, WEERB 1% LEALIEED
IREREMERET 2 L4100 kg ha iz 5 (Ff=
30X10%ha ! yr ' RAREDFHER 0.32g &
L72)e ZOfERBR/METH D, FHIUE LIS
reEzond, ERD 3 HEIZBT DEEROK
FIZT%(=12—4.3) TH205, NEKZERIZ VR
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CHFL->TH 700 kg ha ' WET 5, Z DX,
1987 4 & 1988 4 & OB EDINERKZE (4) b
—H LT3,

Ubme, I MicB 2B F4EEOENIT
(8) METEBODO%VME Ll >Twad0S, MR
DDV IR WIEDRITH NS &, D LUDOFEERD
EONRINEEE RS> THobNDEE EHDE T LN

-

DIPEA 1986 F4d Frodmun L, fEERLE T,

FOFEER, WEs DR kot (M4), FHUF
B FEOEEG LV G, Ths ORIk IR~
123y /a7 REORELEZSNSD, XIFFE
DBERHI ZDEL DR OO TS TER Y, Z0
WAt aliciRE 4 %,

75

5
AR BT S 8 FRIOEIEEE AE O TR TR

11

ENESEEEDARME L X DFR

1. EY4EERE

AR E CE N | EEoELEY R (YL
W) #hobLOMBKS THD, K51, HEH:
M DOFEIFERE (2EH) CWEDT L EH2
TIERR L7 b O T, X1 OREEEIINE S 1 TS
H TV LD TH D, ZOMTIIMEREL> L
BRICH > Twd, HA (198920 #IE TIEHFF
moOEERRIE 1FH GIEL 28 2932%, #
Ei30.3%Th D, KFABEMKS O TN EIZEMEL
THLHED 6 %ORETHH12,o (M3), 2HH
DEFERBEICHE S NI EET 0 2 %BRRE I
TEF, KBITHEL KW,

Annual production rates (kg ha ' yr'')

1000

0 1000 2000
[ D L B B (L A A S SN SN BN B B |

Year AR:

1982 Male (A Mf) Female (AFf) 3031
3

1983 1596
1.5
0.5

1985 1675
1.5

1986 1479
1.5

1987 QﬂLS
2952

1988 3

1989 1127

Mean 1677

5

HTHERE ORI BRSO FEREF)

Year-to-year fluctuation of annual production rates of reproduc-
tive organs (dry weight of the organs fallen from May to April in
the following year). Figures (AR) represent annual production rates
of total reproductive organs (upper) (kg ha=! yr7!) and four produc-
tion classes (lower) (t ha™! yr™).
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EFEME O 4 EEE I 611.4 ~ 3031 (‘Fy
1677) ha ! yr!'Q#EHETH -7 (5), mHAX
BT 1982 FE & 1988 H£.) 3t, 1.5t RO 1983

., 1985 4, 1986 4F, #7 1t @ 1987 4 & 1989 4,

FIOStD I FECbF o, REMLI4 7 TR
Elrote, MEFEHREL S hERIC, 1.5t%2 2 %
ZEEREOENSEIOHobNTEY, BHoC
1tE2E-701ENCT E R0,

ME KO (1237 ~ 2204 ("Fy 1643) kg
ha ' yr ')k, FHEFEL (4 ) 2IkL TH
WY 5 ERFEMG E—HTDENVZ B,

FEHEODOINE TORERMOFETIE, 14
DEIRRKEDEFERE LR THEILA DS 20,
AKEBTO N F / FHROTIETEEHE 1.5~ 2t ha!

LIRS HEOELD 0.5t kv, £ =7
VR I XF T a)F TRKITEEETHI ¢t
ha yr'Th b, 7FHHOTIE 3t ha? yri'%x Z

ZBENH LD, KFEFICIZ0t ha ! yriicbanl,

EEHE TR AFEMRST LD b 1t b0,
UED XS CHMBELEEREPERZDIL, ¥
A MOBEEREBERDOZ IDIRER TR WES D

Do WIEGRE T T, MAERREIRE, £HEHME,

LAl OB THobE A Z Lpby, BERICE
BT 22 A IR OBEILERRC R L T4
%Ei%mﬁﬁf%%ﬁﬁ@%iﬁ%wth%o
I THEREDFEREH % M/M HLTRT &,
é@fﬁ%&’é’cm Lhot, ZOEBNEDIEH V&
D/INE VW, BT OEYAERE X 1985 FLARED 4
FERTHELTBY, M/M i 1900 (=1137+
0.6) LD TKRKEN>T, BTHOFAEILHE
M TIT> T, BFOKEXFIEIZZES->TW
206, ARTOLIZERDIIH\VEKBE—HT 5
LEFEZTEv, EFEHBEOBEFHO M/M Hid
450 (=5368+12. & 288 Th-o7 B,
1983 EDREFHIZ 0 2D TR EH > T DEF
HEfTolzo MEFECIIETFEERZOCBENL, K
BEEZItR IR0, YAMKOBEFEEOE
BIIERICKRE L 8 5,

2. EMEEYOSHE

X6 MBS E N ELEYE (LEERE)
100 & U7 s M OEEERL T3, 84
MO TIIHEN & BEME X 50% T ODOSETH -
2o L L, FIZXZEDIFKE W, EEEED 3
t 7 7 ADOKEBFEEICIIMEER 5%, 1.5t 7T A
EBEFEIZ20%~60%, 1tBXU0.5t7 7 RAF
20%~ 95% ThHh b, MCAEEHEETH> THEE
3D TRKELHEHTCEEHL T2, $4bb, [

Dry matter allocation (total = 100%)

0 50 100
7 7 T 1 T 1T T T
Year S — AR:
N30 ~TTYTS
4K =
1982 Male \,\ o Female /',/".\‘: 3031
I N 3
1596
1983
% 1.5
] 611.4
4 .
1984 . 14
\\‘ _7:!‘77\"/3 ,’.\_/_/';L 1675
1985 SHISOEPNG S
PRI I N RVES
,\,-\\: RS BARES
1986 i, 7":’\\\’ \\‘}’\; :"\L\)"T"\/'/\,"J“ 1479
PO s
= 7
’
1987 g 94:.8
/\’Y-_’:‘\\/ PAPHPYR
1988 S DA 2952
'\'l,‘/(l_:‘/\l,’- >, \\,/\‘/\\ K 3
|\—/'\\I‘/‘\\"i‘\/v? PERMSAIIEN
OO RS S TRt I
1989 N AN S ) 12{
et - S\ ISATYINT LN S T s
//:\’ SRR N
)
Mean Male /\\ Female,\,| 11
‘\
AL INASITARY)

T T S T O B B Y B |

X6 ATHEIRE ORMAEEREICB T 51
BLUHESRS O LD 5 HFE

Dry matter allocation within annual

production rates of reproductive organs.

Figures represent annual production rates.

{EEMOSFIIEERE DSV L EBEGRTHE L
BTz,

T, X6 % 1984 4~ 1986 4, 1987 fE~
1989 £ D& 3 FME 1 W &L AT &, LERE
X ERR(R C HEE O EE DB R T B A HSFE D
55, 1982 F 5 1983 Ay I DIFEADO—FHS
AHN5, MEEICOWLTIE, Z ORI HEMm
tHAEZR L7z, Thbb, 3MELHEME LA
BEEEORIEELEZ oD,

3. BRI

OXW, FEEEORABEE I OwTA LD (K
5). MEMEERS DAEFERE I, 1983 £ 5 1985 4F
W CEREN (K-dE—-8) LTwb, Ak
1986 fE2> & 1988 £ T [ UIETZEAL L 720 [IX]
D 1983 ORI [#] BH0, [B] D 1988 FD
OXD X THsZEid, ZOREMEIESL T
W3 EFEZTLN,

HEMELC DT L 1982 £E 4> & 1984 S T AEEER
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BEIIE D (B ->NX) AR L7, 1985 4£0D
BN S v As, 1986 4F o 5 1987 FF A (-
XD, 1988 Ean 5 1989 FEA L [ARRIC 2 & AT (B
—3fi)

SHFEBEICOLTORAE T &, 1982 F
5 1984 E W i TRA R (B-W—-N) AR

H oA, OMERIE 1985 Fn s 1987 Fib A5,

1988 42 5 1989 FEAN LA L T b, LATERE
OB, HES (2 ofF, ThbbET
oKL ((Tk22H),

LEma, 1.5t 77 A0 1985 FiX Ff K% L#E|
WHEERDPME D & L1 X BBIANC D i WETZ L
25 &, MHEEX-I-8, s L Ot RE

&7

7

Year (i)
1982

15

S A BRI 11T B 8 D A RS A 0D AR A I 13

FE-T-W e mEE#EoEfzRL, L
Ph 1EITNTHE-S> TV, ZOThAEeLNHEE
BOEFEOBFEICHENIXFC R L EF 2D L,
EEC2HELLEET D A SFEREAFED
HEOEDLICHHET L LB TE D,

4. BEMOZEER

M7, #EFds2rFEE2Ly MICLTHS 2E
XHELHDT, 2AFRE DEERENEIEDE
PSS O EFERE R L (EROKHD), HMEO
APERE X BEOMMOMEIZBERT 5 2L (HiRO
FKEHD) ZBEHL T3, HBEMEERS O 5P W LA
s AmZONB L, 010 () MftEEL

AT ORFERTEOHIAK

Effects of the produciton rate of total reproductive organs in the
previous year ( A Ri-I) on that of male flowers ( AMf) i, arrows by
solid line), and the rate of male flowers in the previous year ( AMf)
i~1) on that of female components ( A Ff) i, arrows by dotted line)
(redrawn from Fig. 5). Male catkins total female flowers (cf. Fig. 2).
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BRI H 2 (M221K), ZoHBEE, BEEET
BEBTHIBERBEDOHRREN VA X bHELIND
ELTITo72,

X7 OFHMEFET D, 1982HFED 3t 7 T A
DHFERE DB FE DAL 2 XEC, Thbbilf
W E Vi T2, 1982 FE D HEMER 5 O 4 PERE
FEETH-> THEERDLZ VLS, BEOHESEET
LEIEL 2ot Z OREE 1983 F I3 M XUE,
HEMENEET  2FMERBEIX 1.5t 7 7 ADEREL

b, ZHIFBED 1984 FOMEMIS EE/EE L,

BI4E X 0 LEEInT %23, 1983 DM (ML
LB BSXIVERE B> & BEDOMEME M XE & %o
TWwb, 1984 13 0.5t 27 T ADEELRD, 2D
7212 1985 EDHEMEER S (HETERD O 4 PE 1L
FrXD XML Tws, UL, 1984 Flf
M (MR BUEE 50T, BHEOMEMNTTZ
WrEED, @FRELTH1I5tDEFICEEE S
726

PUF, ERRCERBAT 2 2 ENTE 3,

INoDBEFRERT DEYEER—ATE LD D
&, Qi EROBEES S EERE (AMS i) DB
MoFEKZ, BE 1) OLSEREBE & ERE
ARi-1) DEE%2 5, QN TOEERE
(AFY) i) \ZHIED MRS (AMS) - 1) DB & BEf%
BHY, EO5RQOEETWEBRE AR) X ( FROMENE
5 & BIEOMEIE I B3k 2 M S DO AR (AMY)
i+AFH 1) TH 5,

DQLQBEFIOBRIEE T2 &, QDOBEFKIZ(6)
T, QRR(MNTREN S,

AMYf) i=aXARi-1 (6)
AFf) i=BXAMS) -1 (7)
a, BIXER, BAIZ kg ha ' yrl,

B8R OEBERLTEY, AM) i
AR-1DMEMT 2 O TEBEHICEA L, a=—
0.30 TH -7 (FRBREr=0.84. P<0.02), Z
DORARIZATED LR B A EEE G U CHTEEDS
HWEBZEERLTWS,

4 9 (XM > O 4 EE B IR ORI R AR
2L V5REALIbDTH S, AFN) -1
~AMf) -1 OBfFIE, K9 DX ERER LW
2B (r=0.75. P<0.05), o2& BAH6h0, Bt
1.8~38DMicdo7, 8L A, B9 TIZ g=
1.8538D2O0DT N —F bbb, ZHIZE
ERKNEDL LI ERISZ EEZSND, =
3.8 D EICH B 1987 FF L 1984 FOERIIZ L
R 12% L 8.3%ThHY, MNELFEERK (5.6%&
4.7%) OFIZ =1.8 DEEIWCERRL Tz,

PLED & 5 6) L (NDOEILHBFED St 2 ki,

1

AMf)i (kg ha ' yr ")

r')

>

AFf)i (kg ha~

000

500

0 1000 2000 3000
AR)i-1 (kg ha ' yr ")

K8 HIFEORANMERE D4 ERE LRI
TEECRITTHE
Effects of the production rate of total
reproductive organs in the previous year
( A Ri-1) on that of male components ( A
Mp) i) (r=0.84. P<0.02).

©
i
2000 12% o Y
®
N V»'
5.6% //
1000 o ° 1982
8.3% o
o 4.7%
0.5%
oLy ot 1983, , 1
0 500 1000
AMf)i-1 (kg ha™ " yr7")

B9 EIFEOHIEHRIERE NI O EER
B RIZ T

Effects of the production rate of male
components in the previous year ( A Mf)
i-1) on that of female ( AFf) j) (r=0.75. P
<0.05). Figures in percentage represent
seed-maturing ratios. Male catkins
total female flowers (cf. Fig. 2).
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FRAFARSE 2 B L7z v A MR AETESRE 4 PE O BN
ROBANZU TH T2 LW b, ZOBBHNS
BERNIERABETHL BT L, KEME
MeEHIC BRI, BICEVLAHL I LoD
B LI, FIHEERN—EL W I EMNEKNL
CHEEINS, DFD, KEFZ6FEHMIHE WS L
Db 3OB/OERPTHNS L EZ oh, Dk
D& DA MO E AP O BN FIHD 34T
H5HIEMBELD SN,

Eil i
RHAED - 0 AR b2 D SR R4

ND > A FROMF % FF 7] & h 7z [[ISF AR A R E X
WKERSHELZERT %,

FEMEERREroFER T T, BICIRI,

ZHORTE O 12 MR B R SR B E AT R BOA B0
CRHOERYRT 5,
mﬁ%ﬁiféay/:fﬁwﬁi%ﬁﬁﬁik
YRFFICHREHEMRZEOE L WE#EE I
mutowmﬁwﬂmuéﬁ$k%ﬁ%%m ﬂ
OHITFEHROWIIC X D, HEAEFEIZ 1988 £

DAFEER A FRE L EORHE Y, &=HEY,

KHEREOFROB %2 2 TiTo 1. £REKFERD
4731993 EEHEREDOEXRETROH % 2
720 AEDHZIWCEL BfLEHBHL RT3,
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Summary

In a mature stand of Shii chinkapin (Castanop-
sis cuspidata SCHOTTKY) at Kohsho-ji temple, Uji,
Kyoto, the annual yield (per ha) of sexual or-

gans was studied using 10 litter traps (each 50
cm x50 cm in mouth area) during eight consecu-

tive

years, and that of pollen was estimated by

multiplying the number of fallen male catkins

per ha per yr by the mean amount of pollen per

catkin before flowering. We focused mainly on

cyclic periodicity and its causes in the yield of

sexual organs of Shii chinkapin, which requires

two

growth seasons for nut maturation. The

main results were as follows.

iy

2)

Dry-matter yield of sexual organs produced
during two years was in the range
463.4-2792.0 (mean: 1607.8) kg ha~! in each
year of flowering. Heavy crops of male and
female components occurred at intervals of
three years. However, no periodicity in the
total crop of either was recognized. The
percentage proportion of male components
to total sexual organs for dry-matter yield
varied from 309 (productive year) to 909
(unproductive year), increasing with de-
creasing total crop.

Annual production rates, or assimilation
products, invested in the production of sex-
ual organs were in the range 611.4-3031
(mean: 1677) kg ha~! yr~'. Productive years
with more than 1500 kg ha™! yr! occurred

five times in an 8-yr period, and an un-

3)

4)

5)

6)

B H45%5

1

productive year with less than 1000 kg ha~
yr~! occurred only one. I considered that the
large assimilation products of the study
stand resulting from a favorable climate
site (moist and warm-temperate zone) per-
mitted this huge and frequent investment in
production of sexual organs.

The sequence of production rates of male
components when starting at year { was
light — medium — heavy, and that of female
(including nuts), medium — light — heavy
(heavy — medium — light for starting at
i— 1),
versed. The percentage dry weight of male
components to production rates of total
sexual organs changed in the sequence large
— medium — small when a year started at ¢

year the two sequences being re-

+ 1 (for female, small = medium — large).

Production rates of sexual organs at year 7
(sum of production rates of male com-
ponents at year ¢ and those of components
derived from female flowers at year i— 1)
set flowers bearing in the following year i+
1, and this was closely related to production
rates of female components at year i+2.
These that
production of sexual organs occurred at an
interval of three years, and that very heavy

relationships meant heavy

production appeared at intervals based on a
multiple of three because of the yearly fluc-
tuation of seed maturity. This 3-yr cyclic
periodicity results in alternate-year bearing
for Shii chinkapin.

The pollen production rate of 13.1-86.9
(mean: 49.5)X10'%2 ha™! yr~! was by far the
largest number among other species. Such a
huge number of pollen grains, however, was
balanced by the number of ovules in a stand
(numerical ratio of pollen grains to ovules:
3 - 4X10°).

Dry matter allocated to nut production
among assimilation products invested in
sexual organs was in the range 09-40%
2095).
necessary for producing a single nut was
0.682-0.981 g per nut.
production was 2.7-3.9 times per nut (ex-
This seed

(mean: The assimilation product
The cost of nut

cluding a very light year).
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6.

production effort was similar to those of
other barachorous species.
Male catkins of about 959 were opened
35%
60%,
in the second year, the total number of im-
mature fruits reaching 88%-95% of all fe-
male flowers (excluding a very light year).

every year. Female flowers of about
fell in the first year, and those of 559;-

e

7

At
SAKICEBIT B 84 F‘EJG)ME%%E?’ FEDIE

K 4 17

yvield of sexual organs. Little growth of
immature fruits was recognized, correspond-
ing to 39%-5%
ture nuts. The production rates of nuts and

whole sexual organs depended chiefly on

of the mean weight of ma-

the number of female flowers, while a slight
change in seed-maturing ratios significantly
affected the production rate or yield be-

Seed-maturing ratios were
0.49-129%
flowers, and increased with the increase in

in the range cause of the large number of female flowers

of the numbers of all female and the large size of the nut.

11 > 1 FAEROREHK
Floristic composition of the study stand of Castanopsis cuspidata.
Tree species No. of trees DBH (cm) Basal area
- Per plot (ha™)) Mean Min-Max m?ha! (%)

Castanopsis cuspidata 3 A 125 (1303) 14.4 1.0 - 53.8 42.223 (94.7)
Camellia japonica >/ 75F 62 (646) 2.6 1.0 - 6.0 0.404 ¢ 0.9
Photinia glabra 77 A€ F 45 (469) 2.5 1.0 - 11.3 0.338 ( 0.8)
Eurva japonica t Y% F 35 (365) 1.8 1.0 - 4.3 0.113 ( 0.3
Gardenia jasminoides var. radicans 237 F 7+ ¥ 33 (344) 1.5 1.0 - 2.4 0.061 (0.1
Quercus glauca 7 7 H v 25 (261) 2.4 1.0-10.2 0.209 ( 0.5
Symplocos prunifolia 7 117354 10 (104) 2.6 1.3 - 6.7 0.073 ( 0.2
Cleyra japonica " 7H F 7 1.2 1.0- 1.6 0.0087
Ligustrum japonicum F X I € F 6 2.1 1.5 - 2.8 0.022
Vaccinium bracteatum ¥ v > v >R 4 1.4 1.1 - 1.6 0.0063
llex chinensis + 7+ X/ F 3 4.8 2.8 - 7.8 0.069
llex integra €7 ./ F 2 2.2 1.7 2.7 0.0083
Abies firma € 3 1 8.8 — 0.063
Hlicium religiosum > F 2 1 1.7 — (0.018

Total (Evergreen broadleaf) 359 (3743) — 43.616 ( 97.8)
Acanthopanax sciadophylloides 2337 77 18 (188 7.3 3.1 -12.5 0.911 (2.0
Viburnum evosum 2/ 5 < X 3 13 (136) 1.6 1.0 - 2.6 0.029 ¢ 0.1
Rhus sylvestris Y= \¥ 2 2.8 2.7- 2.9 0.013
Evodiopanax innovans % 71/ X 2 2.0 1.4 - 2.5 0.0067
Viburnum dilatatum 7~ A 2 2.0 1.9 - 2.1 0.0066
Rhododendyon reticulatum 233/ 3N Y 1 2.1 — 0.0036

Total (Deciduous broadleaf) 38 ( 396) — 0.970 ( 2.2

Sum total 397 (4139) — 44 .586 (100.0)

Area of plot: 959.2 m? or 30m by 35m on the slope.
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%2 BIEFEROETHESE S OIE (FEH)
Number of each reproductive organ component by the year of flowering, measured with 10 litter traps
(each 50cm X50cm in mouth area). Mean for 10 litter traps with *standard deviation (X 10% ha™!).

Year of flowering 1981 1982 1983 1984 1985 1986 1987 1988 1989 Mean

Male catkins,

open (Mo) — 46568 23660 20428 29624 10916 34908 39128 7028 26533
+10198 £14265 =+£11111 £4576 +£1674 8516 10546 2492
not open (Mc) — 4896 — 1424 692 540 3000 3652 1520 2246
+2230 +1140 £1311 +697
total (Mf) — 51464  (23660) 21852 30316 11456 37908 42780 8548 284982
Female parts,
nuts (S) 5368 2504 0 1668 2068 4 4092 1152 — 2107
+3203 +£1831 +2285 +980 +13 +1927 +811
burs (C) 7192 3256 12 1576 1804 8 4264 1332 — 2431
43757 +1915 +28 +1234 +1108 +17 +1560 +608
immature fruits  15136* 9336* 1964* 17308 30072 1788 30644 27144 — 21391°
(Fi) £10894  +5943  £2533 +20849 +9976 +2384 =+10615 +8525
main axes (A) — — — — 2148 276 3188 2520 — 2033
+849 +307 +991 +746
total flowers (Ff) 22328*  12592* 1976* 18884 31876 1796 34908 28476 — 23188°

Mf= Mo+ Mc. Ff, total number of female flowers (= Ff+ C).

Immature fruits (values with asterisks) in 1981-1983, number of female flowers bearing on 0-yr-old main axes
were excluded.

2 mean for 1982-1989. ® mean for 1984-1988.

ff& 3 BAEFEANOLTERE ST ONE (#2H)
Dry weight of each reproductive organ component by the year of flowering, measuring with 10 litter
traps. Mean for 10 traps with *standard deviation (kg ha™?).
Year of flowering 1981 1982 1983 1984 1985 1986 1987 1988 1989 Mean
Male catkins,

open (Mo) — 722 .4 284.0 424 .3 740.0 326.0 604.7 738.7 155.2 499 .4
+140.3 £147.8 =+180.1 +87.6 +41.4 =*£121.6 =*£176.4 +28.3
not open (Mc) — 25.4 — 8.1 4.0 4.9 27.6 22.4 12.4 15.0
+8.6 +10.3
pollen (P) 343 174 151 218 80.4 257 288 51.8 195
male total (Mf) — 1090.9 (458.3) 582.9 962.2 411.3 889.5 1049.4 219.3 708.0°
Female parts,
nuts (S) — — — — 467 .4 0.6 1137.3 288.3 — 473 .4
+223.3 +1.9 =+£570.8 =+197.3
burs (C) — — — — 118.3 0.5 257.2 101.2 — 119.3
+70.8 +1.0 +96.2 +53.0
immature fruits — — — — 344.3 39.6 339.6 393.2 — 279.2
(Fi) +186.6 *£87.5 +152.1 *14.6
main axes (4) — — — — 137.6 11.5 168.5 125.5 — 110.8
+58.9 +17.6
female total (Ff) 1940.2* 1138.1* 28.5*  713.2* 1067.5 52.1 1902.5 908.1 — 968.8°
+969.8 +657.9 +32.2 +883.4
Reproductive — 22290  486.8 1296.1 2029.7  463.4 2792.0 1957.5 —  1607.8
parts (R)

P see Table 3. 2 mean for 1982-1989. ° mean for 1985-1988.
For female total with asterisks, female flowers bearing on 0- and 1-yr-old main axes were excluded.
For female total in 1985-1988, female flowers bearing on 0-yr-old main axes were included.



