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Dry matter production of each component of reproductive organs

and the relation of the number of pollen grains and female flowers to seed crop

in a Konara oak (Quercus serrata) mature stand
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Table 1. Floristic composition of a Konara oak (Quercus serrata Tnuns.) stand studied.
DBH larger than 4.5 cm. Plot area, 35 m X 45 m or 1,306 m? in horizontal.
No. of DBH Basal area
Species tr/ees Mean Range
UPloth fem) fom) m/Plog 12]
Quercus serrata 2+ 7 12 47.2  24-61 2.23 56.2
(92 /ha) (17.1m?/ha)
Castanea crenata 7 ') 3 36.3  32-41 0.318 8.0
Carpinus laxiflora 7 # 2 7 38 9.3 5-23 0.319 8.0
Fagus crvenata 7+ 18 12.1 5-37 0.294 7.4
Acer sieboldianum 2 /~v7F 7 A 1.5 41 7.8 5-19 0.222 5.6
Q. mongolica var. grosseserrata 3 2+ = 4 19.8 17-22 0.123 3.1
llex macropoda T 4 ~% 2 25.0 20, 30 0.100 2.5
Lyownia ovalifolia subsp. nezitki  # i % 5 16.6 5-30 0.054 1.4
Evodiopanax innovans % # /7 A 1 25 - 0.050 1.3
Other trees (17 spp.)* 53 7.5 5-17 0.262 6.6
Total 177 - - 3.98 100
(1,356 /ha) (30.5 m?/ha)

* Sorbus ainifolia (6 trees per Plot ; DBH range 5-15cm), Clethra barbinervis (12 ; 5-10), Styrax

obassia (5 ; 6-11), Betula grossa (1 ; 17), Carpinus japonica (3 ; 7-10),

Sorbus japonica (1; 14),

Acer Palmatum subsp. matsumurae (3 ; 5-13), Acanthopanax sctadophylloides (5; 5-8), Prunus
gravana (1 ; 11), Fraxinus sieboldiana (3 ; 6, 7). Acer micranthum (2, 5, 9), Sorbus americana
subsp. japonica (3 ; 5, 8), Hamamelis japonica subsp. obtusata (3 ; 5, 6), Magnolia salicifolia (1 ;8),
Hydrangea paniculata (2 ; 5, 6), Rhus trichocarpa (1 ; 6), Lindera umbellata (1 ; 5).
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Fig. 1. Daily fall rates of each component of reproductive organs. Short vertical lines
on the horizontal line showing a calender month represent the time of litter
collections. See the footnote of Table 2.

Table 2. Annual fall rates of each component of reproductive organs of Konara oak,
measured by 10 litter traps (0.5 m X (.5 m each).

Dry weight [kg/ha-y] Number [ X10% No./ha-y]
1982 1983 1982 1983
Male catkins, open 102.24:27.1 222.2+77.2 20,464 *29,528+9,588
Male catkins, not open — 3.5+£1.7 — 700+ 325
Femal flowers and
immature fruits 19.21:20.7 69.2+76.4 2,116 4,792+3,005
Cups 21.4+15.9 (122) 232 1,320+1,757
353.11+466.4
Acorns 20.3+16.9 (231) 156 780+1,171

Immature fruits, including acorns damaged by insects or small mammals. Cups and acorns,
both large and mature. * including 4,460 <103 (/ha-y) short catkins less than 20 mm in length.
The year 1982, measured from 16 April to 24 November ; 1983, from 17 April to 24 November.
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Table 3. Mean dry weight and number of pollen grains bearing on male catkins of Konara oak.
. 1982 1983
Year of flowering
Tree 1 Tree 2 Tree 3 Mean
a Wt. of anthers incl. pollen 0.0608* 0.0700 0.0425 0.0415
(mg] n=250 n=200 n=200 7n=200
b Wt. of anthers excl. pollen 0.0183* 0.0245 0.0220 0.0245
[mg] 7=600 7=200 n=200 n=200
c=a—b Wt. of pollen 0.0425* 0.0455 0.0205 0.0170 0.0276
per anther [mg]

d No. of pollen grains 3,700+611* 5,220+658 4,220+640 3,540+£576 4,260

per anther n=50 n=25 n=25 n=25
e=c¢/d Mean wt. of pollen grains 11.5X107%  8.7X107% 5.1X107% 4.8X107% 6.2X107¢

[mg/grain]
f No. of stamens (anthers) 5.71+1.43* 4.14+0.21 4.51+0.46 4.52+0.13 4.39

per male flower n=427 n=5 cat n=5 cat n=5 cat
g No. of m. flowers 28.5+4.7** 28.2+3.8 30.5+3.9 37.3+£3.5 32.0
, per catkin n=50 n=15 n=15 n=20

h=f-g No. of stamens per catkin 163 117 138 169 141
i=c-h Wt. of pollen per catkin [mg] 6.92 5.31 2.82 2.87 3.66
j=d-h No. of pollen grains 6.03x10° 6.09X10° 5.53X10° 5.97X10° 5.86Xx10°

per catkin

n, number sampled. Trees 1 to 3, from which male catkins just before pollen release were collected.

* from a ca. 65-year-old tree at Kami-tani near the study stand (Itsuso, 1984).

catkins in the plot. cat, catkins.

** based on fallen male
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Fig. 2. A comparison of production rates of reproductive organs between the year 1982

and 1983. Figures represent annual production rates in kg(dry weight)/ha-y.
Pollen production rates were estimated from annual fallen number of open male
catkins(see Table 2)and mean dry weight of pollen contained in male catkins
sampled (see Table 3). Pollen dry weight bearing on a short male catkin(less than
20 mm long)in 1983 was regarded as half of a sound or long one.
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Fig. 3. A comparison of production rates(by number)of each component of reproduc-
tive organs between the year 1982 and 1983. Figures in the upper side represent
the relative number to the number of female flowers being 100 and in the lower
part annual production rates by number (No./hay). For the estimation of pollen

production, see the footnote of Fig.2.



5&

98T 5 2 mmkic ¢ P
bTEFOMNE T, 1983FENE (13) D FH»
19824 (6.6) X D k&< %, iz, 1983FENkE
TEEIL, DIEEAERYI SV 2 ICHEERYED
5722 EDNTODERIZEBE L2 B,

HERDEI983F (121, TEBRID 4B E DS
L\ b, FTERIICHRINICRELT 5 TERki o #axt
B (EER) OELHIMERICHETLEEZ L
nas,

TR RIOAEXT S 2 4 B &, FE T B E1983
F(2.6X10°) DHH19824 (5.3X108) D5 T
bb, L2h>T, ZOEBR DN ST
1983 FNAEEEIFEEHYHATE LW L2
“h, L2L, /X F=7)03¥ 2X(k
RERE) DEWSTTIL, TEHROMENE (& 7/
X, x¥fu HIL=1EF) 2, HEFESXICBER
T =G b v, ZiLhDEEDTERRIAE
MEIZIZ 2 EREEOEWIHEEINTE Y, &H
BEHERL ZNERNOENTH -2, BEL 2K
DI D2 b B RARE & 3% o7& TN
MELSKES -T2 (FKE TEBR2OF BESRE
BEDEPER" BH) Z &5, SEDIFTH

DIFHWL A IEELFRLERmEEZ 2L
V

Pl b, 4Bl a3+ FEERTIITERR LD
WOFEBLRSF—ETH D, BERINKD TER
BN DTERRIBD S LR T 5 &2 B,

—FH, IFIROBIRFET LB TEENE
a2 FN, DB EI DL —EL L EHiL
ITHREEICHEL W LHEL AN S,

BTN, T4 b biEEFRIT6.6% (19824)
£ 13% (19834F) ThH » 72, (BFo BN 512

9.9% &£22%) 2F ZI3ERDLVETE L X 1Y,

FEEE 0% H548%YF TOHBBEATEHE I LT
% /NFERIZ D23 6 T4 3EERDSHTE650~1,300
reTHERLIZEV D, 3+ T7I3RFH®RTFH
WD TREELZ LY EEY2 AT, 2D 0%
BEHOERSICERZ S E LB BREVCL DL
2T AR I D EDOREERIZ2U~8% L&,
5, MATSUDAV |} BAEFE 725%0.8% L R\ Ml % 2 T
Wb

22T FTE L 72 RRDHTER E A B LREFEDERD
1337.1~149.918/m?-y, MATSUDAY?> (31, 12418/
m?-y, AFA#(2235%6111#/m?-y(Table 2, Fig.
IEM) THhb, “NL=D0HELHEL &
&, DI L VHEIT SREERIECEN AR
HHI 5,

- AIRME - ATEIEGE 47
Téﬁﬁ_%& B %nﬁﬂ)iiwiﬁ ERETEREICE TR LU LR ORI

SEOFREIIFETEELH 6 HEFEF TIZETT S
HIEE ) F—rrh, L ICHIALLRIBTE
BT DD 1> 7205, DIEEDB/INGEE A
DEEN DS, Zhhb5AT, MATSUDAYD L 5 2
RO & TFED LGOI ZHET 2 HED
Fr 70 7THELINVBEIGVITINLHE LR
bitd, Wizt a7 nEEFRIETEE
DFETHYENZ EIIHEHIrDL ) TH B,

5 A X ®

1) MAaTsupa, K.(1982) : Studies on the early
phase of the regeneration of a Konara
(Quercus serrata THUNB.)secondary forest.
L Devélopment and premature abscissions
of Konara oak acorns, Jap. J. Ecol., 32, 293
-302.

2) R NESER - AREHBER (1980) -
2FIBIVIZXFTOEFOEEFE LETIC
DWW, & 3]1 [ HRBIFEZEERE, 155
157.

3) WwEEAN9RT) ¢ 2+ T kM
HE, REMITR, 4, 19-27.

4) FZEEH (1987) | BRI LR
EHEEEICRET AR (V) 2+ IaofEFA
PE, HIBmEABMKEASE (DEREEK) .

5) SHARP, W. M. and CHISMAN, H. H.(1961) :
Flowering and fruiting in the white oaks. 1.

BiFS5HET

Staminata flowering through pollen disper-
sal, Ecol., 42, 365-372.

and SPRAGUE, V. G.(1967) :
Flowering and fruiting in the white oaks.

Pistillate flowering, acorn development,
weather, and yields, Ecol., 48 243-251.
7) WNFE=-InEEEE (1970) @ HEREBRKIZE
F5 a2+ 7HFROBE, HRARIASTHFR
(FB 44 ) , 11, 188-198
8) HETEM-EESE (1981) [ 3+ TIHicEB T
5) =7 —NEBOFEHEILL L UARENE
BHRICL2AE, RECKEBEHR 53, 5H2-
64.
9) AH sL-FAHEEX- = X 9&7\]%%
(1976) @ =¥RIEB KRN O & FE L FERRIC
T AWEERICET A% (1) Y 5’~7a‘

— N EDOFEMEICL 5B, BIRAKBITR,
10, 112-117.
10) B AKer, F. S.(1950) : Principles of



48 FECRF SRS R

silviculture, x ii +414p. McGraw-Hill, New

York.

11) #HPFE8A(1984) @ JEAL D N> /X, 2F
727X BLOMF/XHRIZB
LILMEERBDIE, REFAKFERRS

“?7 :\//{’

FFRAHE LEmC, 62p.

$39%

12) BEEEFHER-TRIEBGE (1983) @ dt#tkE / X AL
ottt EER, HAEESIE 33 365-
373.

13) ——————(1986) : & =7 )L I Mk DICKERE
W, FERAFKFEH - B, 38, 7-16.

Summary

Annual production rates(by dry weight and
number)of each component of reproductive
organs in a Konara oak(Quercus serrata
THUNB.) mature stand, which consisted of trees
100-150 years old, were measured in 1982 and
1983 and analyzed. The slope of the studied
stand faced south and was steep(mean inclina-
tion : 34°). Production rates per 1-ha stand for
each component except pollen were determined
using ten litter traps(each measuring 0.5X
0.5m), while for pollen, this was done together
with measurement of the amount of pollen
contained in catkin samples before anther open-
ing. The dry matter production rate of all
reproductive parts including pollen in 1982 and
1983 amounted to 300 and 750 kg/ha-y, respec-
tively . the increase in 1983 was recognized in
both male and female parts, especially acorns.

In abundant crops the proportion of female
parts to the total production was high(50%),
while in poor crops, the proportion was low
(20%). The higher production of acorns in 1983
compared with 1982 was caused by an increase
in both the potential number of female flowers
(2.6 times) and the ratio of fruits which matured
(2 times). Changes in the seed-maturing ratio,
i.e., the proportion of female flowers developing
'into mature and sound acorns, was related to
the pollen production rate, which varied from
1.2 10" to 1.6 X10'® grains/ha-y. Little differ-
ence between the two years in the ratio of the
number of pollen grains to female flowers was
found, which agreed with our previous findings
for Sugi(Cryptomeria japonica), Hinoki
(Chamaecyparis obtusa) and Siebold walnut (Jug-
lans ailanthifolia)stand.



