Eo v A RO FAEERN

B

HIiDEKI SAITO

Seed production system of a young Castanopsis cuspidata stand
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£1 BLOYIBBERORSEERNOAY - MENERHAH
Number and basal area of trees (DBH21 cm) in a young Castanopsis cuspidata stand studied (as of
August 1988). Area of plot : 433.0 m’or 18 m X 27 m on the slope.

DBH class No. of trees per plot (ha™) Basal area in % (m? ha™)
(cm) C. cuspidata Ever Deci Total C. cuspidata Ever Deci
1-2 24 102 74 2.0 0.2 33.7 15.3
3—4 2 35 12 2.0 0.1 41.0 11.6
5-9 5 4 5 2.2 1.1 13.7 15.2
10—14 10 1 5.6 5.2 11.6 10.2
15—-19 13 2 18.0 17.2 47.7
20—24 9 17.3 18.8
25—29 14 41.1 446
30—-34 3 11.8 12.8
Total 80 142 94 100 100 100 100
(1847) (3279) (2170) (45.7) (42.2) 1.5) 2.0

Ever, evergreen broadleaf trees of 10 species : 58 Camellia japonica (DBH, 1—5cm), 27 Symplocos

prunifolia (1=1), 1 Ilex pedunculosa (10), 18 Quercus glauca (1—3), 15 Eurya japonica (1—3), 10

Vaccinium bracteatum (1—3), and the other 4 species, including 1 Chamaecyparis obtusa (6).

Deci, deciduous broadleaf trees of 9 species : 16 Acanthopanax sciadophylloides (DBH, 2—17 cm),

20 Evodiopanax innovans (1-3), 15 Rhus trichocarpa (1—2), 15 Viburnum erosum (1—2), 16 Rhodo-

dendron reticulatum (1—2), and the other 4 species.
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2. EmoLEER
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Mean dry weight and number of pollen grains contained in male catkins before flowering.

Year of flowering 1987 1988 Mean
Collected on 12 May 16 May
Number of
stamens per flower, s’ (9.67—11.2) (8.70—10.6)
n=100 flowers n=100 flowers
flowers per catkin, mf (33.0—42.0) (39.0—-46.7

stamens per catkin, s
Weight of pollen
per stamen, p” (mg)

per fower, p’ (mg)

n=100—121 catkins
(366.3—406.3)

(0.0168—0.0187)
n=60 stamens
(0.1663—0.1941)

n=102—107 catkins
(339.3—449.2)

(0.0177—0.0212)
n=60 stamens
(0.1666—0.2177)

per catkin, p (mg) 6.737 (6.177—6.988) 7.998 (7.193-9.344) 7.368
Number of pollen
per stamen, p” (3070—6320) (4165 —5000)
n=20 stamens n=20 stamens
per flower, p° (X10%) (29.69—65.64) (43.46—45.72)
per catkin, p (X10°) 1.824 (1.247—2.316) 1.891 (1.695—2.046) 1.867
Wt. of a single grain, W,; (10~°mg) 3.9 (3.0-5.6) 4.2 (3.8—4.6) 4.05

Figures represent the average for four trees, from which male catkins before flowering were collect-

ed, and the minimum to maxmum value among each tree’s average in parentheses.

W,s, weight of pollen grains per stamen divided by grain number. n, sample size.

s=mfs.p'=sp’.p=mfp.
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1. BIEEFEH-VYDIEHR
K2 BHETEMOMIEF AT I ELEHRp
(BERINH) 2XD-bDTH 3,

ABKRICE->T mf, s, p” DR/NCHEENL
FE#HoBsonlzoT, BEATELRXQO~WT
AELTpERDI, X20FMAHBZ 4R AT O
B/ME~BREOTHHETRL TH 3,

mf, s, p” OR¥DEIZARIARIDED 15~30
WIS E B4, 198TEDIEBM p” #7213 12 200% D
BOMEDOND, ThiZ1REKE T p” %
We» T, flid 3 FE KK TI3 4640~ 6320 ki o % FH
KHotco COREAKD p & 1.247X10° &0 <,
fted 3 KD (1.860~2.316X10°) & DORJIcHEM A
S,

HZEABOpicR N3 vFsohzFhELR
BAR4EXDFY p i3 198T4F & 19884E & 1213 L <
B oteo MEDEEEIE 7.368 mg & 1.867 X 10° %Ki
Th b,

p” DIEMELIEMETE - TR 2B 1 Ko
FHER W, 2K 2SR, BB p” B0 4EH» -
TRIRDOFEABAKRD 1987 FE D W, 13 5.6X10°mg &
PIMNTKRKED >0, T B E W, i 4X10°°
mg HIRICK B, CDfEIZ, MEKH OBRBKY T
SEIEFRUAETRY 7 E (2.86~3.43%X10° mg)
ITHART20~40% K E V', FW v 1 OIEB IZ AR
BB ELHEEIND,

2. MYEEROHTE
HaLrcooltHEERP* i p 0O HE %
HOTHELLO»HEITH S,
COEMEERICA SN BB HMIIRBMICH~NT
FEREHHRKEVILTHE, BEXRBE/B/NMEOK
BI12ICELTVWS, AFERCHET 2 5B OK
B (FHEMY B3 8EMOZEE I 6.6, HiH
DOREM TR4EMIC18THD, thdsl~
TEREBENROEH I I TKRKE Y, 4B, Th
BREEFROEXREHICHR»ES 2 (X48RB),

SEEEICREFED, FiEk (E¥% 13.1~73.0
X10%hayr™)® BLUMEMK (64.2~103 % 10
ha™yr™)® OIEMEERICHNEABEROE 3
1/2~1/3 @M L7z, L L, fioM@odhciRit
BEBZVEODbhBEA Y Y v+ 7V EARKY (20
~40x10"ha™'yr™") K0 XFERKOEHBL VL, B
BTREXY Y+ TYOEBDLKEH» -7 (140
~280kg ha'yr™*),

YAMRDOIEBAEE X, TR T3 thoMEIich~
TRELTHZVWY, MNEOTERK TH 2L CERIZ
RELRBVEVIBHEBREShTVWE Y, XH
BRRLINEXFETZLDOTEH - 12,

TEDFETST 4

1. BEEHNORR (B

x4 BRAMEES L CHERERSOLER (HEK
ha™ 2yr™) %2737, HEHI TR 2 EMichr 3
REBRECLOETHEN O, HEORIA BT 3
D, AIEETLOEEARTBAICINEEMHES
(S BETRINBEEERIFBILbDEST),
RADMBIZ20F5 o 7OFYBEICEEREES >
FTRLTH B, b5y RO Y + KK
W, FTEEIEFOEFHRI CV 12 0.5~0.6, HEH:
HATIZO05~09BETH >z, & TIEZHE 90
% (t=2) O OFMEIcx T 2 HEMEE ¢ 13,

ef= (CV®/n (B

PoRDBONEB, 5L, nldBEFNS » 7, &
G SHETEF D € 13 20~30%, #2845y 25~40%
PR AR
YARBHRDO CV EH~NB E, Finbk (CV, 0.15
~035)" BLUXFHAEALEBO 5 » 7%2H V1=
REM (0.3~0.45)" DIEICHENTHRBEMKRD A b
KED o, TOFSw TRIONS Y F 1204 & &
DENBEZORMTH Y, BEVKRSTREEEL
REWVWCEDPH - o, BHEH DO CV % K #
MY EHNB EEBERDEBL LANE - 1
(RRE#, 0.4~0.6; FiEH, 0.3~1.3),
YVARTOCVOioRMBEL Y KEWEREZR

#£3 HOOEMIEMLEROHE

Estimation of annual pollen production rates in a study stand.

Year of flowring 1986 1987 1988 1989 Mean
Number (X10* ha™' yr™") 17.4 39.9 52.1 4.41 28.5
Dry weight (kg ha™ yr™) 68.6 158 206 17.4 112

Eq.1: P=Mo p. P, annual pollen production rates in a stand. Mo, number of open male catkins

per stand. p, mean amount of pollen per male catkin just before pollen release.

p="17.368 mg and 1.867x 10° (cf. Table 2).
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%4 BAEEHOLMBERSONE (BED

Yield (by number) of each component of reproductive organs by the year of flowering (mean*s.d.;
x10° ha™ 2yr ™).

Year of flowering 1985 1986 1987 1988 1989 Mean Max/min
male pats :
pollen, P (X10* ha™ 2 yr™) 17.4 39.9 52.1 0.441 28.5 12
catkins, open, Mo 9, 310 21, 392 27, 904 2, 362 15, 242 12
+6.604 +9.151 +10.733 +1.397
catkins, not open. Mc 0.532 2.322 1.722 0.506 1.271 4.6
+1.455 +0.844 +0.335
catkins, total, M 9.842 23.714 29.626 2.868 16.513 10
Female parts :
nuts, S 2.570 0.0 4.068 1.124 1.941 -
+1.238 +2.527 £0.995
burs, C 2.950 0.008 4.406 1.448 2.203 550, 000
+1.582 +0.028 +2.206 +1.252
immature fruits, Fi 2.262 31.388 29.930 21.193 14
+2.424 +17.902 +19.120
flowers, total, Ff 2.270 35.794 31.378 23.147 16
main axes, A 0.192 2.974 2.718 1.961 15
+0.193 +1.788 +1.732

Max/min, ratio of the maximum to minimum value
Mec, immature male catkins before pollen formation. Fi, including female flowers. A, inflores-

cences and infructescences.
M=Mo+Mec. Ff=Fi+C. P, from Table 3.

W, HEIEFE® CV /NS WEO —D &y 1 X
BINE L, UABEOB VLAYV 7V BH 5,
R1IEB 3594 7OEAK? TOHETEFD CV 0.2
~035%m L, eldb~15%LitBEES i, —RIC,
EBEEEFTOOCV BLoOMBET & K
QBT AL YR ELRKZTVDT TRE WV,
T, MK Ff3RBBEEK LR IR O TK
BHio (Fd) BAKIBETHRLIE L, 1988 F 3
29%, #ODOHIDEF 10~15%bKTH >, T DM
Mz 1RBEK T LEEShTBLYY, BT
FTHABIhTENEL - AR SKE VW, —7,
)y —EHNOBOBY bELZONE, BEUE TR
LML TETT 5, RERCRBRETH
— N EMETTBL, RILIREDOLDEDH S
DT, ¥4 XL T TRALEBR P OBTREHET
ZEBREMOBRMH 5, BB, FATHLIZE
[DRAQAS
HILEROEREHOEER 25 TH -7, C
DBXELEETLE, HEVARABROHIEFER
BB D 1/3~1/20fi & WA B (FIEMH 7.03~
39.1x10°: MR 21.4~42.4%x 10, —F, AHE
HOMIEHIRBEK EREETH D (FHEK 1.80~

34.9% 10° : FARKK 20.7~26.3X 10°), BT b 3 13%
Ui - 72 (FHFE 0.004~4.09x 10° ; ME#H 1.27~
2.78X10%, T D& HITHE VKT BERBEMICTH T
HEAEAD I L, T c T ONBMEFES,, £l
EWEBRA=F VY, IXFFY, 3F 50,
B/ FPRETHEREND B,
KBATEHEIEFE O E A 13 1989 £ D 17.6% D i 5~
0% Th -1 (Fd)o YAREK TOEIEE S
3L, FEHO 19894EF (17.8%) %2KR< &, AFE
eEREZBONTY ~9%) B, BESTS
IMAD 1989 FEDEIE A E LI REL D FEFE
EABEESE5ZL 4B 9HOEBE 0L
TREEWhEEZ TV S,

2. ETOEWHELL

HWILPMILOFE L RO EE T OFHIL S
HRT 5,

X 1 BEEHILFOE T OFME(LERL, HEh
BETED S 1 EOLE TRICH T 2ETEHEE X
4, ZETFolid 5 Ahfii~6 AdhAofklicA o h
%, Btk 1.5 ATLBD BRI LOHEFHBET
L7
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T, HETHEE LR IHY2 0 1m? %40 DETF
HTorz, M2ho4 ATH~5 A Aot ©
WRcEToLBA SN, COLO KB &
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Fra—-bPREEFRLBEOTVEILDbEH - 1225,
INELTRIETE L o 2,

K3RIRBREBIOBRIOETEHOENSE R
LT3, REREOETOILR - >E SN 3,
— D RETEMES (5H - 6 ) OBEELILTH 3,
CORBICRFHMOBET LS VAL (K4), T
FHBEEIDNTET L2bDTH > 1o, D138
FTA~9HZT o, REKEH AN, D
REOFEHWETRENEIESLRVAS, Thizk
BRENTMA OO TET LA LD TS B, H,
RELoDREORFIETHS2, COBREOVLHE
Bi394mg, CTHIIRBEEE (1987 F 0 0.306 g)
DIBITHYL, TLEAERELTVEML-, &
NSO & FEMLEHOFRICL B,

K3BVWTRBREICRIOHETEEEXS D
B LML REICODVTRIRicHE D, 2oz
AR OREREHOIL (2EHDPTA~9IH) DOFi
wihaszilinashs, $5bs, 2FEHED 4
~6HBLUIIA-12ATH3, hoimksy
KRFHETOLb AN E,2S (H4), HidR
RBARE - BEF (E#) 0ET T, %EIRBC
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b) BURS
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Seasonal fluctuations in daily fall rates of immature fruits (a) and burs (b).
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Seasonal fluctuations in daily fall rates of main axes (female inflorescences

and infructescences) .
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0 'gﬁll -------
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Seasonal fluctuations in daily fall

rates of nuts and burs.
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5 F~BE3 HIcEE L YELAD b0, REKE
Mo4H~6 ALV TH~I0AICRAL DO,
11 AUBRBRALILDTH 5,

BITERTICE T LcMETE (FF) BERo L2l T
HELToe RKEOKRMIEHIEFIUFEY 2 -+ O
MU TEBLOT, RHDYEA Y2 —PICECH
oM A B IcHE L, JoKRA
1987 45 & 1988 FE L MU TH Y, MEDFHMHETH
5T8% %MV, £MIEF Yo OMEIEE S R
Keic, MA@ 185 Eh oRd i (K5 EBH),

BTNENSYoD 1986 Fic >V TERICENRSD
CTricl, TTEBEEDIBTESEL 1988F L% A5,

56 5, BERIOE TAMIET 10%E 57, i
HETH%A N, MEEGRILTH -7z, FHIEDS
Kb o BT IRIEE (B FREGOELEHD 0
BicE TR LT WD, T OBMET 0% DM
DB A NIc T St B, T ORGIE - THETE
(B%E) F50%IET L, 50%icE TRRD LA
HERER, 2HEBOREREMNCHUREBLRED S
By, RORBPE TR-> 1 BEL 1987 Ficid
20%, BFTIZ45%TH » 7, Th % 1988 F >
WTALE THEBYTH B, REHTOMSI X
3, BLREFEHLODRETH -1, CORHOR
ELRFOME X1, BED 1987 HF 13 1988 F X
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K6 MEsL Xl (MIEF - BF) OEEROEHLELL
Changes in numbers of female flowers (upper) and main axes (female inflores-
cences and infructescences) (lower) within a reproductive cycle.

Figures inside rectangles represent total number of female flowers (upper) and

main axes (lower).

Diswv, SEMTHNZ L, BFXEOEIZ ERE
MORFEROELABIKE P>, LHL, (B
L) BEBETICETRELLEEIE, 3 HEHL
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RXEBOHMIBMME2EBO6 Hh SaliciE
5 (BHEOSVESBR), LA ->-TRE .. BEEMNE
S BRICREORENEC Y, EBRORBULEY
BRhBEEZ SN B,

PED LS iclkB L WREIRARBIIC 2 B4
FTRIKESOWTOB I EMH -, Thid v 1 i

Lo TRLEMORFIKICK Y, ¥EREICHE 2 &
WELRY, YA EEOEBEEBOEKICETS <,

R bR T 19874 H 11%, 1988 4E 8
43% TH - 12,

R IREBFOUMBRET -2 (F6),
YA FWOBEBHALNIZDOT, REOZFOH A%
AOWTR2FEFERD fo, 1987 B & T8 1988 4E 13
Zh £ h 4.007x10° & 1.066 x 10° ha™yr™ i1 »
oo BE, YA FHERIFEKR  IChHRT, BEuk
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#£5  RARARFNC A IERICE < TBE (19874 L 19885F)

Numbers of male catkins and female inflorescences born on current-year shoots sampled, and mean

numbers of flowers per male catkin and per female inflorescence in 1987 and 1988 by sample trees

(Mean=*s.d.).

1) 1987 (collected on 12 May) Mean
Current-year shoots sampled per tree 22 25 32 24 103°
Total male catkins in sample shoots 100 118 115 121 113. 5
Total female inflo. in sample shoots 12 9 15 2 9.5
Male catkins per current-year shoot 4.5%1.5 48*+1.4 3.6x1.5 5.1x1.9 4.5
Flowers per male catkin 42.0£10.0 35.8=10.8 33.0%£9.5 35.3£8.7 36.5
Flowers per female inflo. 19.8%+2.2 17.4%4.2 19.3+3.0 18.5 18.7

2) 1988 (collected on 16 May)

Current-year shoots sampled per tree 12 13 19 20 64"
Total male catkins in sample shoots 102 107 103 103 103.8
Total female inflo. in sample shoots 5 7 7 10 7.3
Male catkins per current-year shoot 8.6t2.2 8.2+1.1 5.2x2.1 5.2x0.8 6.8
Flowers per male catkin 41.1£9.6 4411111 46.7%£12.,5 39.0%9.0 42.7
Flowers per female inflo. 18.2%£2.0 18.3%2.2 18.56%3.6 - 18.7
*, total number
%6 RbhIEBEBETFOUNT R b
Seed germination test by cutting for apparently sound nuts.
Year Period of nut collection No. of No. of No. of empty
From To samples sound nuts  nuts (%)
This study 1988 29 October 23 November 200 196 4 ( 2.0%)
(young stand) 23 November 22 December 200 198 2 ( 1.0%)
1989 23 October 21 November 200 186 14 ( 7.0%)
21 November 18 December 150 145 5 ( 3.3%)
Mature stand 1988 29 October 23 November 200 191 9 ( 4.5%)
(Sarto, 1993) 23 November 22 December 500 476 24 ( 4.8%)
1989 23 October 21 November 200 188 12 ( 6.0%)
21 November 18 December 100 87 13 (13 %)

X, BTNEMSEoD 1986 FELATHK I,
COEZETEETB & UK ICHEE (F) OKREL
ETHALN, XSICREHORFOETHMD 2
AEICHNTRE VL, REREHOEFHE (RE)
B2 0.5%, MEFRII6%ICT ELEh >, BB
BEFE 0.5% I35 ERICLELbOT, Bf3ED
Th -1,

AFETIZNMEOL 5 v 7EHE L EEM
HE (1.3%=025m!+20m?) NSV EPRF
D6 UHBRBIE THEELLILEOOHMLT, &
ORI TEBICEFEENE - 24 i NN Al 1
(RR7IF ORAQRIN

AFEBHOBETF (RHLrFEES) OBRBERIZO03

~11%TH 10 COfEIF, SEIEBUEAETKD
ok (0.4~12%)° PR (5.5~10.6%)"

DIEEKRENBE D > To 2F DREZERE WV, U 5 —
RO GRBRERE) OREELLYEEAT,

TEhs S MR Mo OMETERR (1857R) &S H#
EL7, WK FFf (RTBR) 2ECLRER
13 0.23%~TA%ICIETFTT 2, CHhIZMEHKODHE
(Ffraefuni 2.5~6.5%) " icid3id—& L7

4. M/FBLUP/OICONT

£ 7T OB MS (3 1987 4 & 1988 &£ D A KL TH
HETERE M 0 O REIER 0 2B ICHE L
(£588), MIEKIC> VW TREBOREMR Ff ©
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KT M/F (#7E (FF) T (F) ob) EP/0 (et BEE o i)

M/F (ratio of the number of male catkins/flowers to female inflorescences/flowers), and P/0O (ratio

of the number of pollen grains to ovules).

1986 1987 1988

Total number of

male flowers, Mf (X10° ha™ yr™) 372.4 855.7 1116.2

female fiowers, Ff (X10° ha™ yr™") 2.270 35.794 31.378

female flowers”, Ff* (X10° ha™' yr™) 3.55 55.02 50.28
M/F (=Mo+A : catkins to inflo. ) 48 7.2 10
M/ F (=Mf+Ff: flowers to flowers) 164 24 36
M/F (=Mf+Ff") 105 16 22
P/0 (=P+ (Ffx6)) (x10% 13 1.9 2.8
PO (=P+ (Ff'x6)) (x10° 8.2 1.2 1.7

Mf=Mo x40 (flowers per catkin) (cf. Table 5). Ff*=Ax18.5 (flowers per inflorescence) (cf. Table5).

Ff, Mo, A, and P, see Table 4.

fhic, BIROHEEM Ffr&RL1, 1986 FEDEFK %
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B0,

YARBRTOIEFRICE 5 M/F 3FEIRHKY b
11~15, XIEE 40 ; MEM'™ 13 8.7~14 & 15 5 72,
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EITHEOVHRIIZRHE K 0 BETEFE Il X CHETER b8
DRVEEE I XF 59, 2459, pF s EY
E/FPREICEAONDB,

REicxT 2B Ot P/0O2 A5, v 1 1ETE
Koo (3EX 2 B 5DTY, &
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7o
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DHMBPNEWVWP/ORRTHAIRRI X+ 5, aF
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DB ELTIRE ENY 5 12,

XETH -7 1986 D M/F & P/Oithd 2 #
FORTHEEMRUBMOTAREILETHZ EhEH
snd (R7) COFEQOHEFAB A 5B 108
BREL TR EREL TS (F8), BREUEY
HITH-7DTI RKDOAKRAKOER LpZwaiEo
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TEFE, HIEFE Y70 O/fTEY, #30K, B
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THHRICEZHETVORELZF IEESEAD S
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CORBEEWM L4 BHED 14 HiICEKEASH
Al ErREL, AWEBEA (BABRERE
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LTy, TEOBLELLEVHEETORIEFEIZ 16%
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HRIAETHILHEEEINB, DA UTELET 3
BIETOHET VBT OB I4TEEOR K Ic b
THIETH 7, COBELBFORKERLET
SEFRTH S5, 1B, FERBICHEBEHTE
flicfI@E 9 2 HE & MEOREKE TN f S RETE i
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® M/F bRjROEY 1986 £ D 40 72 BEH L T
By, O3 HELDI~4ELEV, BHIORTG %
3 13 XA i IR HETE O B i i TE o B A T b

FEBRI LR F RS

By 465
I BERBETEHROEDAABKE L, BHIEHL» S
XEICEZERE GO &L D, AEIITE 51T,
COLIBESMb->TWVWS,

NTUI~/ABEEVWZ B, THbE, BTXIE

%8 RBAFICAH TR & < TE¥ (19865F)
Numbers of male catkins and female inflorescences born on current-year shoots sampled, and mean
numbers of flowers per male catkin and per female inflorescence in 1986 by sample trees (Mean*s.d.).

1) Before the storm (collected on 10 May 1986)

Current-year shoots sampled per tree 10
Total male catkins in sample shoots 55
Male catkin per current-year shoot 5.5%1.3
Flowers per male catkin, mf 33.1x84

Stamens per flower, s’
Pollen grains per stamen, p”

11.5+0.8 (36 flowers)
5003783 (20 stamens)

9) After the storm (collected on 16 May 1986) Mean

Current-year shoots sampled per tree 13 — -

Total male catkins in sample shoots 51

Total female inflo. per sample shoots 11 11

Male catkins per current-year shoot 39=x15 - -

Flowers per male catkin, mf 4.7+4.2 0.3 1.5 2.2

(51 catkins) (52 catkins)

Flowers per female inflo., ff 16.2%£2.9 13.6+2.8 11.9%£3.4 13.9

(), sample size.

%9 BMAEENOLMBERS ORYNE
Dry weight of each component of reproductive organs by the year of flowering (Mean=*s.d.; kg ha™
2yr™)
Year of flowering 1985 1986 1987 1988 1989 Mean
Male parts :
poilen, P 68.59 157.61 205.59 17.40 112.30
catkins, open, Mo 108.23 392.30 478.80 28.14 261.87
£65.74 £150.19 +149.43 +15.08
catkins, not open. Mc 4.50 19.91 13.45 4.50 10.59
catkins, total, M 181.32 569.82 697.84 50.04 374.76
Female parts :
nuts, S 532.80 0.0 1023.91 315.29 468.00
+265.20 +642.39 +292.8
burs, C 162.72 0.42 237.31 94.04 123.62
+105.48 +1.36 +115.19 +80.60
fruits, mature, Fm 695.52 0.42 1261.22 409.33 591.62
immature fruits, Fi 5.74 263.47 276.07 181.76
+178.60 +162.70
main axes, A 5.68 164.76 135.72 102.05
female, total, F 11.84 1689.45 821.12 840.80
Reproductive, sum total, R 193.16 2259.27 1518.96 1323.80
M=P+Mo+Mc. Fm=S+C. F=S+C+Fi+A. R=M+F.



1994 BHEAHE oy 1 HoBFAEERR 53

WMTEENORR

1. BTEE OEYINR
ETREETO2EMOREBEBICBVTEES
ENKT ORMLEYBSHN - »ERFT L L 5,
ZIRAHBWMICHETE 2 3 HEFOEY I
BE2%ID7bDTH2, 205 7 TESNT
PEEICEEREE DI TH 2, FMEELHOIY
B3 193~2259 kg ha '2yr™' O#EiFHIcH Y, Fic k
HEET 12/ E L, TONEE 2 RBHKY O
M OME N5 & EI#E 1K 20% D0 b D
OERMICREIELFMEN 2 (FEiBH 463~2792
(] 1608) kg ha™'2yr~" ; MAE#k 1609~ 1803 (Fiy
1688) kg ha '2yr ). HXFEMOXIEEDHE A, BE
WS TOBINSVOSEBLTEY, &
PR 3E O v A B E R & RV EEZ Sh 3,

ENBIHT E3RWAOED 2 EAERTITR L
to CORTICREYINE (XIBR) btho
DICRIR Lo BTFRBRBEKAD 1987 4F 12l
RS HS 25%, MEMEER DS 5% % L iz, BT
BASRITEL, COEARIFEROBRAME (40%)°
EHBA I, COLIREBRKROBTINE HER)
BEVWRRBA=7AL I, 15359, a450
E/#PRECHLAOND, 1988 FE I MM I H5 8
VENCIHERAPEFOHANEY, HELLKS
FERT 1986 FERINIEE LD, HEMERSY A8 95%
ICbEL 2,

EBMREYELTRIDEL, HMETHTT ~14%
(MPEERBRL) OBREBETH - 7o TEBR~DOREH
DBV OREBBEREK KN RILEYMEMZ 2
RN EZ SN B,

A) DRY-MATTER YIELD B) YIELD %
| ' | ' | | | Me |
T
P|Mo P Mo Alfgse
L
Mc\
P| Mo |a]| Fi|c S p| Mo [|lal Fi | c 3 1987

Pl Mo (A[Fi[l s

l ] ] ] |

p Mo Al Fi IC} S 1988

0 500 1000 1500 2000
YIELD (kg ha~*2yr-?)

0 50 100

TOTAL YIELD= 100%

BI7 BRIEERNIC A YR (a) EBHHOES (b)
Year-to-year fluctuations of the yield in dry weight of reproductive organs by
the year of flowering (a) and percentage of the yield of each component (b).
P, pollen; Mo, open male catkins; Mc, male catkins, not open; A, main axes of
inflorescences and infructescences; Fi, immature fruits; B, burs; S, nuts.

%10 BTAEIZX FOHE

Cost of seed/nut production in a young C. cuspidata stand.

Dry matter Nut yield in each year Mean Cost for a single  Ratio of cost
Year yield : nut weight  nut production to nut weight
R Number:Sn Weight: Sw  W:=Sw+Sa CT=R~+Sn rer=CT+ W
(kgha2yr™) (hayr") (kgha™ yr') (g per nut) (g per nut)
1986 193.16 (0.008x10%) 0.0 - 24.2 91
1987 2259.27 4.068x10° 1023.91 0.252 0.555 2.2
1988 1518.96 1.124 x10° 315.29 0.281 1.351 4.8

(), burs.
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%11 BEOFRLEMOEMBERS~OHn FERLER)

Annual dry-matter production rates of reproductive organ components (kg ha ' yr™)

Year of flowering 1986 1987 1988 1989 Mean
Male parts :
pollen, P 68.59 157.61 205.59 17.40 112.30
catkins, open, Mo 108.23 392.30 478.80 28.14 251.87
catkins, not open, Mc 4.50 19.91 13.45 4.50 10.59
catkins, total, M 181.32 569.82 697.84 50.04 374.76
Female parts :
nuts, S 532.80 0.0 1023.91 315.29 468.00
burs, C 162.72 0.42 237.31 94.04 123.62
immature fruits, Fi 280.47 5.74 263.47 276.07 206.44
main axes, A 142.06 5.73 164.76 136.67 112.31
female, total, F' 1118.05 11.89 1689.45 822.07 910.37
Reproductive, sum total, R 1299.37 581.71 2387.29 872.11 1285.13
M=P+Mo+Mec. F=S+C+Fi+A. R=M+F.
2. BFEEDIR b
BT ORI LB, &b, #ESE O dﬁ&&
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b o 2 7 D 20 REBLEITE LT, !
. . P Mo Mclll 1987
a2z FAVEHETECH LI A FARDON | (582)
3, 1986 X ERISMEICIS » 08, a2 WEDK ™
52 b EFIER (2.7~3.9)° PRER CEEES, /,////’////XF‘
XIFE6)" MUl -1,
Db oFO Y A ROBTAERET 2 b RS & P| Mo |A|Fi|C S (ona)
BIFE LV EBHLMICE - T,
$7., vAKORIZAMEIXF SO, 3F T, Me
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pl| a Fi o s 1989
3. ECEORILEMORR Il (872)
VA MEERESELE LRET, BlridE s Moo
LR B AR B, Lcti-T, 2EADEMSEE 0 50 100

WMAERKEOHH S > TV 5,

£ BRECLMAERERT, COREHMN
42, YA DKFRNETH B0, HEHESIIH
U EORMLEMIC L BEEEE R o, RS
ORTEDRICET LR - BF Ok, X
BEE FEo&ERR) FHMLECAN, IhUAD
WA UEEREORE E Lz, RF#D 32% 35
HECEEREL, RERI3¥ORETHE LW
SW . COBICHED L RFEICRENEL B,
BEHESDREOLOARBICEIEELE L,
HREEE L&D EERIZ 582~238Tkgha'yr™

ANNUAL PRODUCTION RATE= 100%

X8 RMLEMOELSY (FAER=100%)
Dry-matter allocation among re-
productive organ components within
annual production rates (=100%).
For P, Mo, Mc, A, Fi, B and S, see
footnote of Fig. 7. Prod, annual pro-
duction rates (cf. Table 11).
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Summary

In a young stand of Shii chinkapin, Casta-
nopsis cuspidata, the yield of reproductive
organ components was measured by the litter
trap method, pollen production rates were esti-
mated, and survey was made of the changes in
numbers of male and female flowers/ inflores-
cences from flowering to nut maturation.

Compared with the other mature Shii stands,
production rates of male catkins in the young
study stand were lower and those of female
flowers were equal. This difference produced
small M/F and P/O ratios (male to female
flowers /inflorescences and pollen to ovules on
a land-area basis, respectively), representing
high efficiency of seed production. Large year-
to-year fluctuations in the production rates of
male catkins were recognized, the maximum /
minimum rate being 12. The decrease in the
number of female flowers in an unproductive
year was larger than that of male frowers. The
large number of female inflorescences was
reduced within a year after flowering and that
of immature fruits was reduced from infruc-
tescences within the nut growing season of the
following year. Little growth of immature
fruits was recognized, corresponding to 3.0% of
the mean weight of mature nuts. The proportion
of infructescences borne in the nut growing
season ranged from 6% in an unproductive year



56 RERL KRS RE 5465

to 44% in a productive one. That of fruits
ranged from 0.5% to 19%, of which the propor-
tion of fruits that matured was about 60%,
regardless of nut yield. The assimilation pro-
duct necessary for producing a single nut was
similar to that in other mature stands.



