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A comparison of east- and west-facing slopes for pollen, female flower and seed production

at aged Japanese white oak stands
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Table 1. Study site description

Stand E \"Y
Slope exposure East West
Inclination (degrees) 28 35
Altitude (m) 675
Temperature (°C) 10.5
Precipitation (mm/yr]) ca. 3,000
Warmth index (°C * month] 85
Coldness index (°C * month) -9

For the meteorologica} date, cited from SAITO and
TAKEOKA (1987)
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Table 2. Floristic composition of Japanese white oak (Quercus mongolica var. grosseserrata) stands

(stem diameter larger than 4.5 cm)

Stem diameter at 1.3 m high

Tree Basal area
number MeanxS.D. Min~Max
{/Plot) (em) {em) (m*/ha) (%)
(1) Stand E (Plot area: 971 m? or 55 m X 20 m on slope)
Q. mongolica 10 64119 40~104 36.1 75
var. grosseserrata (103/ha)
Fagus crenata 67 11£7.0 4.5~37 9.4 20
Acer sp. (4 sp.) 6 14+ 14 6.0~43 1.8 3.7
Other sp. (5 sp.) 12 7.1+£3.1 4,5~15 0.6 1.3
Total 95 —_— — 47.8 100
(2) Stand W (1,024 m? or 50 m X 25 m)
Q. mongolica 11 64120 35~106 37.2 68
var. grosseserrata (107/ha)
Fagus crenata 65 14+8.1 4.8~37 13.0 24
Acer sp. (4 sp.) 12 13+16 4.5~60 3.8 6.9
Other sp. (5 sp.) 17 6.81+2.3 4.5~12 0.7 1.1
Total 105 — — 54.7 100

Acer sp.: A. mono, A. sieboldianum, A. japonicum, A. palmatum subsp. matsumurae, A. micranthum.
Other sp. : Cryptomeria japonica, Carpinus laxiflora, Hydrangea petiolaris, Hamamelis japonica var. obtusata,
Sorbus alnifolia, Aesculus turbinata, Hovenia dulcis, Acanthopanax sciadophyllodes, Cornus

kousa, Clethra barbinervis, Styrax obassia.
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Table 3. Annual fall rates of each component of the reproductive organ of Japanese white oak, caught
with ten litter traps (50 cm X 50 cm in mouth area) (mean=*s.d.)

Dry weight(kg/ha*yr)

Number (X 10'/ha-yr)

Year of flowering -

1984 1985 1984 1985
(1) Stand E
Male catkins, open 53.5+26.8 63.1+34.1 526 +262 5214257
Male catkins, not open — 2.0%£1.5 — 14.8%111.6
Female flowers and 36.0+34.1 17.4+£11.2 130£80.5 66.6+38.9
immature fruits*
Cups* (61.7) 87.6+92.0 22.8+22.4 28.8+37.5
3144298
Acorns, apparently sound (252) 2281298 22.4%18.0 18.0+21.6
(2) Stand W
Male catkins, open 26.71£17.9 17.2+£7.9 257189 181+78.6
Male catkins, not open e 1.1+1.5 — 8.4x11.7
Female flowers and 43.6+33.9 45.7+29.6 174 +£129 99.2+47.9
immature fruits*
Cups* (77.7) 96.31+64.0 31.2+18.2 37.2+22.3
354 +£217
Acorns, apparently sound (276) 323£209 35.2+22.7 39.61+26.1

*

including stalks.
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Table 4. The estimation of dry weight and number of pollen grains contained in a male catkin of

Japanese white oak (meanzs.d.)
(1) 1984 (collected on 22 May 1984)

n Tree 1 Tree 2 Tree 3 Tree 4 Mean
a No. of stmens per flower 5flw 6.80+0.556.884+0.21 8.22+1.107.62%+0.31 e
b No. of flowers per catkin 25 cat 23.7x£3.5 27.6x3.6 29.9%x3.4 32.4%+2.5 —_—
(range) (18~30) (21~35) (24~36) (24~35)
c=a-b No. of stamens per catkin — 161.3 190.2 245.6 247.2 211.1
d Wt. of pollen per stamen 40 stn 4.92%+1.26 6.08+0.525.36+£1.49 5.98+1.67
(X107 mg)
e No. of pollen per stamen 25 stn 3810500 39701500 3550422 3790%197
f=d/e Mean wt. of pollen grains 1.29 1.53 1.51 1.58 1.48
(X107 mg/grain)
g=d+c Wt. of pollen per catkin S 7.94 11.6 13.2 14.8 11.9
(mg)
h=e+c No. of pollen per catkin —  6.14X10° 7.56X10° 8.72X10° 9.38X10° 7.95X10°

(2) 1985 (collected on 7 May 1985)

a No. of stamens per flower Sflw 5.92%+1.676.69+1.626.81+1.73 —
b No. of flowers per catkin 25cat 31.0+3.3 32.6%+3.2 44.1%4.2 —
(range) (24~36) (26~41) (39~52)
c¢=a*b No. of stamens per catkin — 183.5 218.1 300.5 234.0
d Wt. of pollen per stamen 40 stn 7.05+0.656.78+0.47 6.60%£1.18
(X107 mg)
e No. of pollen per stamen 25 stn 4490+627 4620625 43504841
f=d/e Mean wt. of pollen grains 1.57 1.47 1.52 1.52
(X 107° mg/grain)
g=d+c Wt. of pollen per catkin (mg) —— 12.9 14.8 19.8 15.9
h=e+c No. of pollen per catkin —  8.24X10° 10.1X10°_ 13.1X10° 10.5X10°

n, sample size per tree. Trees 1 to 4, from which male catkins just before pollen release were collected.

Abbreviations : stn, stamens ; flw, flowers ; cat, catkins.
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1984

CATKINS
1 53.5

POLLEN
62.4

FEMALE
350

TOTAL PRODUCTION RATE
=466 kg/ha-yr

(1) sTAND E

FEMALE
398

ACORNS
276

TOTAL= 455 kg/ha-yr
(2) STAND W
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DR E T LD, T DFig 2 TIXBGE AT
Mo & KBATEHESEF$ Me N2 THREEEEH M

481 kg/ha-yr

CATKINS, NOT OPEN 1.1 1985

FENALE
485

512 ky/ha-yr

Fig. 1 Annual production rates (by dry weight) of each component of
the reproductive organ, and their distribution to total.
Figures represent dry matter produced per hectare per year (kg
(dry weight) /ha-yr). FLW, female flowers and immature fruits.
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Fig. 2 The sequence in steps between the flowering and the shedding of

mature acorns, and the ratios in number between two reproduc-
tive.organ components.
Figures in squares show annual production rates (by number)
(X 10*/ha-yr or /m?-yr). M, total male catkins. Mc, male cat-
kins, closed or not open. Mo, male catkins, open. P, pollen grains.
F, total female flowers. Ai, immature fruits (acorns), including
female flowers. As, acorns, apparently sound.
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Summary

A comparison of east- and west-facing
slopes with regard to the production rates of
male flowers, pollen, female flowers and seeds
in aged stands of Japanese white oak (Quercus
mongolica FISCH. var. grosseserrata REHD. et
WILS.) was made and the factors affecting seed
production were discussed. Annual production
rates (by dry weight and number) per 1-ha stand
for each reproductive component except pollen
were determined using ten litter traps (each 50
cm X 50 cm in mouth area), while for pollen, this
was done together with measurement of the

amount of pollen contained in catkin samples be-

fore anther opening. The study was conducted in
1984 and 1985, years in which the seed crop was
abundant. Dry-matter production rates for all re-
productive parts including pollen in the two
stands for the two study years were in the range
of 450-500 kg/ha-yr, the proportion of male parts
being one-fourth for the east-facing stand and one-
eighth for the west-facing one. Seed production of
the west-facing stand was higher than that of the
east-facing one, due to the number of female flow-
ers. Yearly changes in seed production were de-
pendent on the seed-maturing ratio, ie. the
numerical ratio of sound acorns to female flowers,
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and not on the number of female flowers. The high
seed-maturing ratio corresponded to the year in
which a large amount of pollen was available for
fertilization.

Judging from the negligible difference between
the two years in the numerical ratio of pollen to
seeds, i.e., the number of pollen grains necessary
for the formation of one acorn, seed production

appears to be dependent on the number of pollen

grains released into the air. There were no differ-
ences between the two stands in the seed-maturing
ratio, while the numerical ratio of pollen to seeds
in the east-facing stand (19 X 10%) , which had a
low seed production, was about four times higher
than that in the west-facing stand (5-6 X 10°). Re-
markable differences between the two stands,
either neighboring or face to face, were found in

the numerical proportion of male to female parts.



