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Production rate of pollen grains in Quercus myrsinaefolia stands
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The production rate of Quercus myrsinaefolia pollen grains from two Q.
myrsinaefolia stands, M and K situated in central Japan, was determined by multiply-
ing the number of pollen grains per male catkin by fall rate of the male catkins. Fall
rate was measured using litter traps set in quadrats within the stands. An important ob-
servation was that the dominant trees in stand K were larger and older than those in
stand M. The annual production rate of pollen grains in 1990-1994 for stand M was
0.8—3.6<10"no.ha 'yr '. In comparison the annual production rate of pollen for stand
K in 1996-1998 was 3.4 —16.8 X 10"no.ha 'yr '. The mean values are 2.1 X 10”no.ha '
yr ' for stand M and 1.0 X 10"no.ha 'yr ' for stand K. The difference in the mean value
of pollen production rate suggests that the production rate of Q. myrsinaefolia pollen
increases as the dominant Q. myrsinaefolia trees in the stand become larger and more
mature.
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Table 1. General description of the study stands.

Stand M Stand K

Altitude 115m 50m

Slope gradient and exposure Flat'/35°, S60°E" " 10°, N10°W

Soil type Andosol Andosol

Annual mean temperature 13.9°C" " 15.6°C" "

Warmth Index 109.8°C * month""* 127.0°C * month™ """~

Coldness Index —2.9°C » month""* —0.0°C » month" """

Annual precipitation 1,783mm" " " 1,862mm" " *

Arboreal species in the quadrat ~ Number of DBH [cm] Height [m] Number of DBH [cm] Height [m]
(Tree height = 2m) trees Mean (Range) Mean (Range) trees Mean (Range) Mean (Range)
Torreya nucifera = = - 1 23.0 8.0
Cryptomeria japonica - - - 1 14.0 10.0
Chamaecyparis obtusa — — = 5] 7.8(5-12) 5.2(5-6)
Quercus myrsinaefolia 3 32.3(28-38) 13.7(12-15) 4 43.5(25-59) 16.8(13-18)
Quercus acutissima 1 41.0 15.0 - = —

Area of the quadrat 48m* 7Tm’

*Valley bottom

* *Hillside slope

***Based on climatic data at Asakawa Met. Sta.”’, 10 km WNW of the stand M
****Based on climatic data at Matsuda Met. Sta.””, 7 km NE of the stand K

Stand K

Quercus myrsinaefolia

om @ Other trees
Quadrat

O 35cm< DBH

Stand M °©  20cm< DBH< 35cm S Litter trap
e 20cm< DBH

Fig. 1. Crown projection diagram of the quadrats in the study stands.
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Table 2. Dimensions of Quercus myrsinaefolia

sample trees.

DBH Height

Sample tree [em] [ Location
A 47 12 Near stand M
B 53 16 Near stand K
C 64 16 Near stand K
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Table 3.  The results of counting pollen grains per anther, anthers per male flower, male flowers per
bract and bracts per male catkin, and numbers of pollen grains per male catkin calculated
from these parameters.

Mean number of Mean number of Mean number of Mean number of Mea?l fuiver of
Year  Sample tree bracts male flowers anthers pollen grains po er]l gratlll(1§
per male catkin (b) per bract (f) per male flowers (a) per anther (p) (ge.r:m; .e;?a 1.“[;

1991 A 23.5 2.3 5.4 4617.6 1.35x10°
(29, 18-28, 3.1) (47, 1-3, 0.9) (55, 3-13, 1.7) (14, 2136-6317, 1113.1)

1992 A 25.2 2.1 4.7 3794.8 9.4410°
(61, 11-32, 4.9) (57, 1-3, 0.9) (52, 2-8, 1.2) (26, 2649-5431, 653.3)

1993 A 20.2 24 5.2 5567.4 1.40 % 10°
(50, 8-32, 5.5) (62, 1-3, 0.8) (54, 3-8, 1.2) (33, 3835-7977, 891.6)

1994 A 23.7 2.4 5.5 4248.9 1.3310°
(31, 9-33, 5.8) (31, 1-3, 0.8) (25, 3-8, 1.6) (27, 1743-5463, 754.3)

1996 B 28.2 1.9 4.3 1927.1 4.44%10°
(23, 20-38, 5.5) (20, 1-3, 0.9) (36, 1-8, 1.8) (25, 703-2830, 652.4)

1996 C 20.5 24 4.1 2919.5 6.75 % 10°
(29, 13-27, 4.1) (20, 1-3, 0.8) (17, 2-6, 1.6) (26, 1357-6040, 1097.4)

1997 B 26.1 2.3 1.7 5867.9 1.66 < 10°
(22, 13-37, 5.3) (24, 1-3, 0.8) (21, 1-8, 2.1) (21, 4778-7658, 1058.9)

1997 C 21.7 2.6 5.0 2412.4 6.81 % 10°
(18, 11-27, 3.0) (24, 1-3, 0.8) (23, 2-7, 1.5) (20, 1064-4054, 830.2)

1998 B 31.2 2.9 4.4 6632.5 2.64x10°
(11, 22-39, 4.7 (28, 2-3, 0.3) (29, 2-6, 1.T) (24, 3683-9235, 1426.8)

Figures in a parenthesis show the number of samples, range and standard deviation in order.

Table 4.  Annual fall rates of male catkins measured with litter traps, and estimated annual production
rates of Quercus myrsinaefolia pollen grains for two stands.

Number of pollen grains per Fall rate of male catkins® Production rate of pollen grains

Year male catkin (PL =p-ea -f . b) [X 10611(01‘.{1)51 1yr71] [X(ﬁ)ullcl)‘.lhaf}(’i I]
Stand M
1990 1.25x10°%** 2.42+1.38 3.0
1991 1.35%10° 1.35+1.02 1.8
1992 0.94 > 10° 0.89+0.39 0.8
1993 1.40 %< 10" 2.56+1.04 3.6
1994 1.33 < 10° 1.01£0.57 1.4
Mean 1.25x10° 1.65 2.1
Stand K
1996 0.56 X< 10° 6.143.56 3.4
1997 1.17x10° 8.41+4.36 9.8
1998 2.64 < 10° 6.311+2.88 16.8
Mean 1.46 %< 10° 6.95 10.0

"Mean = standard deviation for all litter traps (0.5m” each).
“Mean value of 1991-1994.
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