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Production rates of each component of reproductive organs and factors affecting the seed production

in chinkapin (Castanopsis cuspidata) forests
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Table 1. Study forests of Castanopsis cuspidata in Kyoto and Uji City (redrawn from Itsuso,!®
1984). Trees larger than 4.5 cm DBH.
Stand A B C D E
Site U Uji Uji Nisikyo Higasiyama
Elevation [m] 90 90 100 80 120
Aspect S65°W S50°W NI1O°W E S50°W
Slope angle [°] 30 27 30-35 34 15
Plot area [m?] 866 668 - 1,658 652
Tree age* [y] c.40 c.50 c.60 c.60 c.80
Tree height* [m] 17 20 20 18-20 25
Mean DBH [cm] 16.5 20.8 21.2 40.4 65.5
(Range) (6-51) (8-51) (5-62) (26-53) (52-88)
Upperstory BA N BA N BA N BA N
Castanopsis cuspidata 34.9 1,339 43.1 958 33.7 253 27.4 77
Understory

Photinia glabra 0.07 12 0.10 45 0.38 31
Tlex puripurea 15
L integru 0.23 12 0.88 46
Camellia japonica 0.01 6 0.14 215
Cleyera japonica 0.14 42 0.82 138
Acanthopanax sciadophylloides (.68 92 0.85 135 0.13 6 0.14 46
Symplocos lancifolia 3.54 989
S. prunifolia 0.09 23 0.07 30 0.21 72 0.90 46
Other species 0.21 47 0.19 45 0.95 138 1.84 107

BA, basal area at 1.3 m high [m? ha!']. N, number of trees [ha"!]. *, dominant trees.
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Estimation of the dry weight and number of pollen grains contained in a male catkin.

Figures show the mean or mean + standard deviation

Stand B (Uji)

Stand D (Nisikyo)

—

1) Male catkins in 1982 (Itsuso, 1984)
a Wt. of anthers including pollen [mg]

0.0224 (n=630 ant)

b Wt. of anthers excluding pollen [mg] 0.0069 (=830 ant)
c=a—b Wt. of pollen per stamen [mg] (0.0155*) 0.0155

d No. of pollen grains per stamen (6,570%) 6,570+ 750 (=40 ant)
e No. of stamens per flower 8.9%1.4 (n=455 flo) 12.6+1.5 (=652 flo)
f No. of flowers per catkin 40.6+£7.9 (n=77 ¢, 46.6+12.3 (=107 cat)
g=e-f No. of stamens per catkin 361 587

h=g-c Wt of pollen per catkin [mg] 5.60 9.10

i=g-d No. of pollen grains per catkin 2.37X10° 3.86 <108

j=c/d  Wt. of pollen grains [mg (grain)] — 2.36x1078

(2) Male catkins in 1983

a Wt. of anthers including pollen [mg] 0.0145 (=200 ant) —

b Wt. of anthers excluding pollen [mg] 0.0075 (=200 ant) —

c=a—b Wt of pollen per stamen [mg] 0.0070 (0.0070**)

d No. of pollen grains per stamen 4,120+740 (n=16 ant) 6,900+ 1,160 (2=16 ant)
e No. of stamens per flower 11.0+1.0 (n=127 flo) —

f No. of flowers per catkin 19.41+8.4 (n=50 cat) -

g=e-f No. of stamens per catkin 214 (214**)

h=g-c Wt of pollen per catkin [mg] 1.50 1.50

i=g-d No. of pollen grains per catkin 0.881x108 1.48x10°

j=c¢/d  Wt. of pollen grains [mg (grain)~!} 1.70 <1078 —

Male catkins were sampled from a tree on May 6-10, 1982 and May 7, 1983. n, number sampled.
Abbreviations : ant, anthers; flo, flowers; cat, catkins. *, from Stand D in 1982. **, from Stand B in 1983.
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Table 3. Annual fall rates of the reproductive parts of Castanopsis cuspidata, caught by ten litter
traps (0.5 m X 0.5 m each). Figures represent the mean or mean + standard deviation.
Stand A B D E Mean
(1) Dry weight [kg ha=1y1]
In 1982 : from March 25, 1982 to March 25, 1983.
Male catkins:open 473.4+162.8 699.1+141.5 317.4+107.0 1307.5+417.8 1202.7+145.6 800.0
closed 22.9+11.1 25.4+10.1 21.2+8.3 47.8+27.5 46.8+£23.5 32.8

Fruits

1055.3+1133.1 1937.8+£975.4 567.0£353.1 875.9£548.0 3756.7+1411.2 1638.5

In 1983 : from March 25, 1983 to March 29, 1984
Male catkins : open 97.2145.8

closed — -
Fruits

288.8+150.2 131.9+34.7

1925.8+1367.4 1130.5+669.4 1433.4+719.0 2146.1+1223.5

427.3+72.5 419.8x166.6 273.0

1859.8+984.1 1699.1

(2) Number [ X105 ha ! y!]

In 1982
Male catkins:open  26.48+10.14 46.48+9.88 22.55+6.91 67.80+29.39 64.48+10.27 45.56
closed 3.28%0.41 4.90+£2.23 4.11+£1.48 10.38+5.19 7.6215.44 6.06
Preripe fruits 6.12+5.45 15.24+11.05 8.57%+9.13 6.80+3.61 25.08+14.04 12.36
Burs (large) 3.90+4.35 7.16+3.73 1.62+0.87 3.32+2.09 11.18+3.98 5.44
Nuts (sound) 2.93+3.12 5.35+3.19 1.13+0.81 2.77%£1.52 7.26+2.70 3.89
In 1983
Male catkins : open 6.30£3.73 23.65+14.88 10.74x£3.76 37.11+10.96 28.95+15.30 21.35
closed — - — — - —
Preripe fruits 7.52+£4.82 8.12+6.48 10.83+£7.99 18.62+6.79 13.52+6.23 11.74
Burs 7.32+5.00 3.99+2.02 3.92+1.76 8.92+5.73 5.98+2.88 6.03
Nuts 4.63+3.32 2.51+1.84 2.51+1.10 5.66£2.98 3.80+0.56 3.82

Open, after pollen dispersal. Closed, before pollen dispersal (buds). Preripe fruits, including female flowers
and nuts damaged by insects. For litter collection from 25 March 1982 to 7 September 1983, based on

Itsuo!® (1984).
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Fig. 1. Seasonal changes of daily fall rates of open male catkins(after pollen dispersal)

in Stands B and E.

The bars represent +95% confidence limits. Based on ITSUBO(1984)!® for the
data from 25 March 1982 to 7 September 1982.
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Fig. 2. Seasonal changes of daily fall rates of fruits(female flowers, and preripe and

ripe fruits)in Stands B and E.
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SR, P77 EAEWTEOEELEED
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43 1 ha H72 0 DI 4 E & % BELF SRk F
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» 5 EMETEH % »ITCKe, Table 4 12777,
AEEREL Lo o2ka A, Ci3, BLFHED
Kk B o E Avy, k4 E 21238k B & D DHFH)
% H Tz, ZHUC L H3EZEIL, AR L 2-BATEHE
TEFDFEEORT I L DB LA TR W E
EZZ b5,

19824 DT HEER (B2 F) 13130~620 kg ha™!

y~ !, 1983412139.5~56kg ha 'y ' &Iz H Y,

EDRgr 119824 > 19834 T 7 1% (B) ~15% (A)
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TEOIETH TR IEICIAL 2, 72,
E—FEENRAMRTEZEIZS ~ 65T, ZnLEH
CHEEFOEH L DKL, &II83FETE
Lwvie LAL, Mok 5 RADIEFRIZEDL S %
W

B #39%
ha-'y Nz % - 72,

RICKIEE T A B & 19824F 5753 X 102~ 260 X 1012
ha™'y™!, 19834 5%5.6X102~55X10'? ha~ly~'o)
P E 7D, 10K OFH)1281X10% ha 'y ' THh
272, FERMRFIZLIIECIHEEEZEDNITH
W& KBS 5,

FEELIIE /X 2D, TH= Y 4 kg,
F=T70N 3 25, BLUAX 4RO
ERLAME L, EHEERICIZEXIKE VD
T, BHEMOKKICIIAEPEOEE L+ ERT S
ZENTEL W, AFAKI2HEM LBV T,
ZIZTIBRKEICOWTALE, SERED LA
MRDOIEIZEETLHE (R X) ~3.5(% (T H =
V), KETHRE (%) ~37E (FA=713) (2
ET 5,

RIEC 4 BIEDRAERRLBAET 5 &, TthdE
BOFREHVKEVE /X, 2AXTIRFNOEK
B, FREEBD/NEWBET =Y, t=71
IORKMEICHE L TREWERA»ZD LN S,
IR SHMT B L, A KKOERETENL A
EVEEZ LN BICSREO 2 F£/MAETL 5 ~11
BB A A LNz, LarL, TEWEEENDY
WI1983FIC L, RIBTIIRE L EERS L, =
UTE / XA XD AMHE (37 X102 249 X 102 no.
ha 'y ) ICIBET 5, F72, £/ XTI 2 E£EE
L THEED %S P (37X10'2—14 X 10'2 no. ha™!
y OV ALNS,

B, 2%M5KFDIVERE DFH(3180 kg SLICHBE 2203, INLOBREDNIEKE
Table 4. Estimation of pollen production rates (by dry weight and number) of C. cuspidata.
Year of Stand
Mean
flowering A B C D E
Pollen per catkin sample*!
a 1982 [mg (cat)™!] 5.60 5.60 5.60 9.10 7.35*3
b 1983 [mg (cat)!] 1.50 1.50 1.50 1.50 1.50
¢ 1982 [X10% (cat)™!] 2.37 2.37 2.37 3.86 3.12%3
d 1983 [Xx10% (cat)™!] 0.881 0.881 0.881 1.48 1.18*3
Annual fallen rates (by number) of open catkins per hectare*?
e 1982 [X108ha!y™!] 26.48 46.48 22.55 67.80 64.48
S 1983 [x105ha 'yl ] 6.30 23.65 10.74 37.11 28.95
Annual pollen production rates per hectare
a-e 1982 [kg ha=!y1] 150 260 130 620 470 330
b-f 1983 [kg ha-!y~!] 9.5 35 16 56 43 32
cre 1982 [X10% haly!] 63 110 53 260 200 140
d-f 1983 [x102 ha ly!] 5.6 21 9.5 55 34 25

*1 gee Table 2. *2, see Table 3. *3, mean values of Stands B and D. cat, catkin.
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TEmO Lo b
BIED19824F5725~30%, K1EMN19834F
13#10% TH - 72,

% 2D T XTOEMERE R I2k )
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y &8z 72 (Table 5),1982%12i3 3 ~5.5t ha™!

VI IEFTOEERTHRGDI=ZDL A5 5, %m0 T
LEWDE m (5,480 kg ha 'y 1) (2 b EE &
IREMMR O M FEAEER (20.65+7.21tha™!
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GERIDAKRFEDL HICEEL T o T2 MHH
T52EL 7 7THAOEFRIEESI N, ENETE
ITHIEBEDL.IEVIC kD L vbild, ZHBIER
THEL HEFEEELINZ 2 AEERE LSRN E
ERITIV2EB DB LUINBIED EEN4 &
#Hi3~35th{‘” 19824 E Tl349 6 tha!

“HIEL 72,

ztxéféﬂémy 4 T, 19824 5 B EAEJICHHIE & &
LIZHTE L 72 TRIZ SR, TR L THEL, 31983
ERREIZ IR L THETIAEGENDL, 208
2B\ T @;’E_énniméﬁ B &EnEEl 4 % Fig.

2 Enz, ZOMTIE, EMOEWEIEEE
JEEFE SROME (1982F D HEME B L (F19834F M
MDEEREET, R#IIHR <) £100& 3 5 MHME

THRLTHb, 21, HMEEERIZ1I982E ML
R 5 DL % 9 U, MEPEEERIZ1983F D L D
2k %,

Table 5. Annual production rates (by dry weight and number) of the reproductive parts, and
the pollen grains/female flowers and pollen grains,nuts ratios in production rates
(by number) in the flowering year of 1982.
Year of Stand
Mean
flowering A B C D E
Production rates of male catkins bearing pollen*! (kg ha ! y!]
1982 644 984 465 1,972 1,723 1,158
(% of pollen) (23) (26) 27) (31) (28)
1983*4 107 324 148 483 463 305
(% of pollen) (9) (11) (11) (13) (10)
Production rates of total reproductive parts*? [kg ha=!y 1]
1982 1,700 2,922 1,032 2,848 5,480 2,796
1983 2,032 1,455 1,581 2,629 2,323 2,004
Total numbers of female flowers*? [ x10% ha ! y~1]
1982 10.03 22.40 10.18 10.12 36.26 17.80
(% of nuts) (29) (24) (11) (27) (20)
1983 14.84 12.20 14.75 27.54 19.50 17.77
(% of auts) (31) 21) (17) (21) (20)

Ratios of pollen grains to female flowers by number | X 108]

1982 4.2 9.0

3.6 9.5 10 -

Ratios of pollen grains to sound nuts by number [ X 10°%]

1982 14 44

21 46 53 -

*1, dry weight of fallen catkins plus pollen.
excluding the stalks of fruits.
and large/ripe burs.

*2 total dry weight of male and female parts,
*3 total number of female flowers, preripe and damaged fruits,
*4 excluding male catkins (buds) before pollen dispersal.
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Fig. 4.
derived from the flowers in 1982.

Distribution (total =100) of produced dry matter within the reproductive parts

Male, production rates in 1982 . female, production rates in 1983. Stands B, D

and E(left), and A and C(right).
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Fig. 5. Distribution (total=100) of production rates(by dry weight) within the reproduc-

tive parts in 1982(1)and 1983(2).

(1)1982 : Stands D(left), C(middle), and A, B and E(right).
(2)1983 : Stands B, D and E(left), and A and C(right).
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Fig. 6. Changes(female flowers=100)of production rates(by number)of each compo-
nent of reproductive organs in the stage from the flowering in 1982 to seed

dispersal in 1983.

Stands A (left), B, D and E(middle), and C(right).
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Summary

Annual production rates(per 1-ha stand : by
dry weight and number) of catkins, pollen and
fruits of five chinkapin(Castanopsis cuspidata S
CHOTTKY)stands in the mountain zone around
the Koyto Basin were measured in 1982 and
1983 using litter traps, and analyzed from the
process of flowering to seed dispersal. The
pollen production rates were larger than those
of the four species previously reported, ie.,
Japanese red pine, Cryptomeria, Chamaecyparis
and Siebold walnut ; the maximum value rea-
ched 2.4 X10** grains/ha-y. Catkin production
increased with developing growth stage of
stands, while fruit production varied among
Ten estimations(five stands in two
years)of the production rates of all reproduc-

stands.

tive organs including pollen showed values of
over 1 t/ha-y, in which all six estimations for
three stands amounted to between 3 and 5.5 t/

ha-y. The distribution ratio of male and female
organs within the total dry matter production
of parts derived from flowering in 1982 was 1 :
1 for three Stands B, Dand E, and 1 : 3 for two
Stands A and C, corresponding to the ratio of
the number of pollen grains(P)to female
flowers(F). In the former stands, a two-fold
difference in the numbers of female flowers was
recognized, while there was no difference in the
seed-maturing ratio(21%), i.e., the proportion
of female flowers developing into ripe and
sound nuts. Of the latter stands having half the
P/F Ratio of the former, young Stand A
showed a high ratio(319%)while Stand C
showed a low ratio(17%). It was concluded
that the seed-maturing ratios in mature stands
are related to the P/F Ratio, while in young
stands, the former tends to be high in spite of a
low P/F Ratio.



