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We investigated airborne pollen counts and dispersal survey using Durham’s
standard sampler and IS-Rotary trap for 12 years from 1986 to 1998 in Fukuoka
City, Japan.

We found that 8 times as many Cryptomeria japonica pollen grains were
trapped with the [S-Rotary trap than with the Durham’s sampler. Similarly,
there were four times as many Cupressaceae pollen grains and 10 times as
many C. japonica pollen grains in autumn. The annual changes in these pollen
counts were significantly correlated with both collection methods. The IS-
Rotary trap collected first pollen grains earlier than the Durham’s sampler
and the pollen grain dispersal periods were longer with the IS-Rotary trap than
with the Durham’s sampler. The IS-Rotary trap collected 1.8-55 times more
pollen grains of other trees, grasses and herbs than the Durham’s sampler,
but the annual fluctuation of counts of several kinds of pollen was not corre-
lated.

We believe that a combination of both counts and dispersal surveys for C.
Jjaponica and Cupressaceae pollen is more useful for patients with severe
Japanese cedar pollinosis.

Key words : Durham’s sampler, IS-Rotary pollen trap, Cryptomeria japonica
pollen, Japanese ceder pollinosis
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Table 1. Various atmospheric pollen grains in Fukuoka City for 12 years from 1986 to 1998 trapped,

using Durham’s sampler and IS-Rotary trap.

Jan. to Jun.

Jul. to Dec.

Tree pollen

Tree pollen

Cryptomeria japonica

Cupressaceae

Pinaceae, Podocarpaceae
Ginkgoaceae

Salix

Alnus, Carpinus, Corylus (Betulaceae)
Quercus (Fagaceae)

Castanopsis, Pasania, Castanea (Fagaceae)
Ulmacea

Anacardiaceae

Eupteleaceae

Rosaceae

Aquifoliaceae

Juglandaceae

Leguminosae

Rutaceae

Taxaceae

Ericaceae #

Sciadopityaceae &

Cephalotaxaceae #

Symplocaceae #

Cedrus deodara
Ulmus parvifolia
Cryptomeria japonica

Anacardiaceae

Grass and Herb pollen

Grass and Herb pollen

Gramineae

Rumex (Polygonaceae)
Chenopodiaceae
Urticaceae

Juncaceae

Typhaceae
Plantaginaceae

Cyperaceae

Gramineae

Polygonaceae

Urticaceae

Chenopodiaceae

Artemisia (Compositae)
Ambrosia (Compositae)
Humulus japonicus (Moraceae)

Amaranthaceae

# : Classified only with [S-Rotary trap
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Table 2. Comparison of pollen counts using Durham’s sampler and IS-Rotary trap for 12 years from
1986 to 1998 in Fukuoka City. The D / R ratios of the average pollen count (mean = SD) for the Dur-
ham’s sampler and the IS-Rotary trap are shown from 1:1.8 to 1 :21.9. The annual change in pollen

counts during 12 years between both methods for Cryptomeria japonica and Cupressaceae is signifi-

cantly correlated.

Jan. to Jun. pollen counts / em* / 12 years
Durham [S-Rotary D/ R ratio R
Tree pollen
Cryptomeria japonica 860.0 * 836.6 6652.9 * 4299.2 R 0.837 p < 0.01

1
Cupressaceae 775.3 £1050.5  3235.1 *+ 4067.4 1:4.2 0.983 p < 0.001
Pinaceae, Podocarpaceae 196.2 =91 2407.9 = 747.8 121922 0.767 p < 0.01
Ginkgoaceae 6.9 = 8.5 33.2 £32.4 1:4.8 0.854 p <0.01
Salix 04=+1.1 5.2£6.9 1:14 0.243 NS
Alnus 18.1 9.5 156.9 = 85.4 1:8.6 0.292 NS
Carpinus 19.4 =6.3 300.7 = 68.0 1:15.4 0.335 NS
Corylus 36.3 = 25.9 395.5 = 301.2 1510.7 0.648 p < 0.05
Quercus 128.1 £52.7 1629.7 = 422.9 1w12.7 0.391 NS
Castanopsis, Pasania, Castanea 107.3 £ 69.0 858.1 = 342.9 1w 749 0.557 p < 0.05
Ulmacea 8.0 = 10.1 196.6 % 296.4 1:244 0.972 p < 0.001
Grass and Herb pollen
Urticaceae 2.2+26 29.0 £ 36.3 1:6.5 0.531 NS
Rumex 82=x54 41.9 £17.3 1:5.3 0.459 NS
Gramineae 26.7 £8.2 387.2 £125.2 1:14.4 0.555 p <C0.05
Chenopodiaceae 0.2=x0.3 1.5 218 Ly 7.8 0.118 NS
Jul. to Dec. pollen counts / em® / 12 years

Durham IS-Rotary D / R ratio R
Tree pollen
Cryptomeria japonica 3.8 9.1 36.2 £ 69.2 1:10 0.995 p < 0.001
Ulmus parvifolia 1.2x14 15.4 = 11.3 1:5.9 0.783 p < 0.01
Cedrus deodara 0.5 0.7 26.2 % 33.1 1:55 0.669 p < 0.05
Grass and Herb pollen
Gramineae 16.8 + 6.9 369.5 + 91.1 13219 0.699 p < 0.05
Artemisia 8.0 4.0 64.5 = 32.0 1:8 0.571 p < 0.05
Ambrosia 2.3%24 14.0 = 14.5 1:6.2 0.554 p < 0.05
Humulus japonicus 6.3 2.6 67.7T£24.5 1:10.6 0.015 NS
Boehmeria 4.0 £33 7.5+t5.5 1; 18 0.308 NS
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Table 3. Tree pollen survey using Durham’s sampler and IS-Rotary trap in Fukuoka City. In Alnus
pollen survey, the beginning day 1993 and the dates of the maximum counts in 1995 and 1996 were not
determined ().

First obs. means the first day of an airborne pollen grain of that species was trapped from January.

Cryptomeria japonica Durham IS-Rotary
Years First obs.Beginning End  Date of max.Max. counts First obs.Beginning End  Date of max. Max. counts
counts per cm® counts  per cm’
1987  Feb. 7 Feb. 7 Mar. 29 Feb. 13 108 Jan. 5 Jan.29 Apr. 3 Mar.24 1532
1988  Jan. 14 Feb. 4 Apr.11 TFeb. 24 83 Jan. 4 Jan.16 Apr.19 Mar. 2 661
1989  Jan. 5 Jan. 23 Mar. 23 Feb. 22 164 Jan. 10 Jan. 20 Apr. 8 Feb.28 1566
1990 Jan. 10 Feb. 7 Mar. 27 Feb. 21 473 Jan. 5 Feb. 5 Apr.12 Feb.20 3501
1991  Jan. 23 TFeb. 16 Apr. 6 Mar. 6 168 Jan. 5 Jan.26 Apr. 6 Mar. 5 2293
1992 Feb. 4 TFeb. 12 Mar. 23 Feb. 27 33 Jan. 7 Jan.27 Mar. 23 Mar. 3 752
1993  Jan. 22 Feb. 5 Mar. 31 Mar. 5 80 Jan. 11 Jan. 27 Apr.22 Feb. 19 951
1994 Feb. 4 Feb. 5 Mar. 29 Mar. 4 15 Jan. 6 Feb. 5 Apr. 4 Feb. 20 159
1995  Jan. 4 Feb. 13 Apr.10 Mar. 9 313 Jan. 4 Jan. 4 Apr.13 Mar. 16 1244
1996  Jan. 26 Feb. 13 Mar. 20 Mar. 7 o3 Jan. 5 Feb. 8 Apr. 5 Mar. T 683
1997  Jan. 24 Feb. 5 Apr. 2 Feb. 27 390 Jan. 13 Feb. 3 Apr. 2 Feb.27 1142
1998  Feb. 6 Feb.12 Mar. 19 Feb. 27 110 Jan. 5 Feb. 6 Mar. 26 Feb.21 1096
Cupressaceae Durham IS-Rotary
Years First obs.Beginning End Date of max.Max. counts First obs.Beginning End  Date of max. Max. counts
counts per cm’ counts per cm’

1987  Mar. 14 Mar. 17 Apr. 20 Apr. 4 110 Mar. 12 Mar. 17 Apr. 28 Apr. 3 637
1988  Mar. 26 Mar. 31 Apr. 28 Apr. 9 45 Mar. 15 Mar. 29 May. 2 Apr. d 88
1989  Mar. 11 Mar. 11 Apr. 14 Mar. 23 124 Mar. 1 Mar. 11 Apr.30 Mar. 23 313
1990  Mar. 13 Mar. 14 Apr. 12 Mar. 22 280 Mar. 6 Mar. 13 Apr.19 Mar. 22 635
1991  Mar. 19 Mar. 23 Apr. 21 Apr. 3 345 Mar. 19 Mar. 19 Apr.21 Apr. 4 1075
1992 Mar. 21 Apr. 2 Apr. 9 Mar. 30 2 Mar. 27 Mar. 26 May. 13 Apr. 22 19
1993 Mar. 19 Mar. 19 Apr. 30 Apr. 2 246 Mar. 13 Mar. 19 Apr. 30 Apr. 6 623
1994  Mar. 26 Mar. 30 Apr. 12 Apr. 5 b Mar. 19 Mar. 26 May. 2 Apr. 4 20
1995  Mar. 20 Mar. 22 Apr. 26 Apr. 7 12 Mar. 14 Mar. 17 May. 11 Apr. 5 2190
1996  Mar. 19 Mar. 26 Apr. 17 Apr. 5 i Mar. 8 Mar. 19 May. 19 Mar. 30 169
1997  Mar. 17 Mar. 17 Apr.19 Apr. 1 151 Feb. 28 Mar. 14 May. 5 Apr. 1 714
1998  Mar. 13 Mar. 17 Apr. 16 Mar. 30 175 Mar. 12 Mar. 12 Apr. 30 Mar. 30 241

Alnus Durham [S-Rotary
Years First obs.Beginning End  Date of max.Max. counts First obs.Beginning End  Date of max. Max. counts
counts per cm® counts  per cm’

1987 Jan. 4 Mar. 14 Mar. 28 Mar. 25 3 Jan. 16 Feb. 13 Mar. 30 Mar. 25 102
1988  Mar. 8 Mar. 23 Apr. 6 Mar. 23 Feb. 27 Mar. 3 Apr. 25 Apr. 14 19
1989  Feb. 10 Feb. 27 Mar. 6 Feb. 27 Jan. 26 Feb. 22 Mar. 27 Feb. 27 52
1990  Feb. 20 Mar. 3 Mar. 26 Mar. 15 Jan. 18 Feb. 28 Mar. 26 Mar. 16 24
1991 Feb. 1 Mar. 31 Apr. 1 Mar. 25 Jan. 25 Mar. 13 Apr. 1 Mar. 30 19
1992  Mar. 7 Mar. 9 Apr. 5 Mar. 11 Feb. 6 Feb.26 Apr. 2 Mar. 11 12
1993 Feb. o * Apr. 14 Feb. 22 Jan. 11 Feb. 22 Mar. 31 Mar. 27 13
1994  Mar. 5 Mar. 8§ Apr. 2 Mar. 23 Feb.19 Feb.19 Apr.10 Mar. 8 10
1995  Feb. 24 Mar. 16 Apr. 2 * Jan. 27 Mar. 6 Apr. 6 Mar. 31 18
1996  Mar. 1 Feb. 27 Apr. 13 * Jan. 6 Feb.29 Apr.23 Mar. 8 45
1997 Jan. 17 Mar. 5 Apr.23 Mar. 7 Jan. 26 Mar. 1 Apr. 1 Mar. 2 16
1998 Feb. 18 Mar. 3 Mar. 26 Mar. 4 Feb. 9 TFeb.26 Apr. 5 Apr.12 41

U1 W ¥ * DD W WM oW

" : Not determined
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Table 4. Grass pollen survey using Durham’s sampler and IS-Rotary trap in Fukuoka City

Gramineae Durham IS-Rotary
Years First obs.Beginning End  Date of max.Max. counis First obs. Beginning End  Date of max. Max. counts
counts per cm’ counts  per cm”
1987  Jan. 17 Apr.17 Jun. 1 Jun. 11 b Jan. 5 Mar. 8§ Jun.28 May. 14 30
1988  Mar. 29 Apr. 27 May. 30 May. 23 3 Jan. 11 Mar. 30 Jun.30 May. 23 48
1989 Feb. 12 Apr. 18 Jun. 2 Apr. 21 3 Jan. 24 Mar. 9 Jun.29 May. 8 37
1990 Mar. 8 Apr. 9 Jun. 18 May. 10 6 Jan. 10 Mar. 9 Jun.29 May. 21 47
1991 Jan. 7 Apr. 13 Jun. 7 Apr. 15 6 Jan. 10 Apr. 1 Jun.18 May. 23 92
1992 Mar. 17 * Jun. 11 May. 11 3 Jan. 11 Mar. 30 Jun.29 May. 21 30
1993 Jan. 27 * Jun. 24 May. 8 4 Jan. 7 Mar.19 Jun.19 May. 11 49
1994  Mar. 8§ May. 20 Jun. 2 May. 16 3 Jan. 21 Mar. 26 Jun.30 May. 18 46
1995 Mar. 20 May. 17 Jun. 11 Jun. 7 4 Jan. 5 Mar.31 Jun.29 May. 30 29
1996 Feb. 5 May. 17 Jun. 5 Apr. 8 2 Jan. 7 Mar. 22 Jun. 11 May. 22 18
1997  Mar. 9 * Jun. 18 Apr. 28 2 Jan. 17 Apr. 8 Jun.30 May. 6 15
1998 Mar. 18 * Jun. 17 * * Jan. 16 Mar. 2 Jun. 25 May. 21 16
": Not determined
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Table 5. Herb pollen survey using Durham’s sampler and IS-Rotary trap in Fukuoka City

Artemisia Durham [S-Rotary
Years First obs.Beginning End Date of max.Max. counts First obs.Beginning End  Date of max. Max. counts
counts per cm’ counts  per cm’
1986 Sep. 3 Sep. 22 Sep.29 Sep. 30 2 Aug. 22 Aug.?29 Oct. 10 Sep. 29 14
1987  Sep. 21 * Sep. 30 * * Aug. 31 Sep. 1 Oct. T Sep. 25 25
1988  Sep. 30 * Oct. 11 * * Aug. 30 Sep. 17 Oct. 16 Oct. 12 11
1989  Sep. 20 Sep.22 Oct. 6 * * Aug. 24 Sep. 22 Oct. 3 Sep. 25 8
1990 Aug. 22 * Oct. 3 * * Aug. 22 Aug. 25 Oct. 10 Sep. 27 11
1991 Aug. 23 * Oct. 17 Sep. 20 2 Aug. 17 Sep. 20 Oct. 13 Sep. 21 6
1992 Jul. 24 * Oct. 18 * * Aug. 31 Sep. 4 Oct. 18 Sep. 16 6
1993 Aug. 27 * Oct. 19 * * Aug. 3 Sep. 17 Oct. 12 Sep. 24 6
1994 Sep. 22 * Oct. 14 * * Sep. 9 Sep. 22 Oct. 17 Sep. 29 13
1995 Sep. 11 * Oct. 6 * * Aug. 31 Sep. 26 Oct. 16 Sep. 26 22
1996 Sep. 4 Sep. 24  Oct. 2 * * Aug. 9 Aug. 18 Oct. 6 Sep. 1 9
1997  Aug. 22 * Oct. 7 * * Aug. 22 Aug. 22 Oct. 26 Sep. 29 23
Ambrosia Durham IS-Rotary
Years [irst obs.Beginning End Date of max.Max. counts First obs.Beginning End  Date of max. Max. counts
counts per cm’ counts  per cm’
1986 Sep. 20 * Sep. 29 * * Sep. 26 Oct. 4 Oct. 7 Sep. 26 3
1987 * * * * 0 Sep. 19 * Oct. 8 * *
1988 * * * * 0 Sep. 20 * Sep. 21 * *
1989 Sep. 14 * Oct. 14 * * Oct. 2 * Oct. 2 * *
1990 * * * 0 Sep. 17 * Oct. T * *
1991 * * * 0 * * * * 0
1992 Sep. 11 * Oct. 13 * * Sep. 11 Sep. 25 Oct. T Oct. 5 3
1993 Sep. 22 * Oct. 17 Oct. 18 1 Sep. 16 * Oct. 13 Sep. 27 8
1994 Sep. 28 * Oct. 18 * * Sep. 9 Sep. 22 Sep.30 Sep. 28 4
1995 Oct. 4 * Oct. 15 * * Sep. 14 * Oct. 16 Sep. 17 9
1996  Sep. 18 * Sep. 30  Sep. 18 o Sep. 13 Sep. 13 Oct. 1 Sep. 27 3
1997 Sep. 2 * Oct. 6 * * Sep. 1 Sep.24 Oct. 7 Oct. 7 9
Humulus japonicus Durham IS-Rotary
Years First obs.Beginning End  Date of max. Max. counts First obs. Beginning End  Date of max. Max. counts
counts per cm’ counts  per cm’
1986 Sep. 16 * Oct. 16 Sep. 17 4 Aug. 29 Sep. 20 Oct. 12 Sep. 25 19
1987 Sep. 8 * Sep. 29 * * Sep. 8 Sep. 14 Oct. 12 Sep. 16 20
1988 Sep. 10 * Oct. 19 Sep. 20 2 Aug. 29 Sep. 7 Oct. 1 Sep. 10 11
1989 Aug. 14 * Oct. 15 * * Aug. 25 Sep. 22 Oct. 8 Oct. 29 16
1990 Aug. 23 * Oct. 10 Oct. 2 3 Aug. 22 Sep. 20 Oct. 15 Sep. 8 19
1991 Aug. 31 * Oct. 1 * * Aug. 28 Sep. T Sep.25 Sep. 18 4
1992 Sep. 18 * Oct. 13 Sep. 22 2 Aug. 31 Sep. 14 Oct. 14 Sep. 25 25
1993 Aug. 27 * Oct. 17 * * Aug. 27 Sep. 6 Oct. 12 Sep. 10 3
1994 Sep. 9 * Oct. 3 * * Sep. 4 Sep. 9 Oct. 17 Sep. 22 10
1995 Sep. 4 Sep. 27 Oct. 16 * * Sep. I Sep. 1l Oct. 12 Sep. 26 12
1996 Sep. 4 * Oct. 8 * * Aug. 8 Sep. 13 Oct. I Oct. 1 )
1997  Aug. 22 * Sep. 21 * * Aug. 22 Sep. 9 Oct. 19 Sep. 19 15

" : Not determined
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Fig. 1. Annual fluctuations of airborne pollen counts of Cryptomeria japonica,

Cupressaceae, Alunus (Betulaceae) and Gramineae during January to June
from 1987 to 1998 in Fukuoka City. Cryptomeria japonica and Cupressaceae
pollen counts change remarkably each by year. Alnus pollen counts are less
than those of Cryptomeria japonica. Gramineae pollen counts in early summer
have decreased for several recent years.
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Fig. 2. Annual fluctuation of airborne pollen counts of Artemisia, Ambrosia
(Compositae), Humulus japonicus (Moraceae), Urticaceae and Gramineae
during July to December from 1986 to 1997 in Fukuoka City.

Artemisia pollen counts collected by the IS-Rotary trap decreased from 1986
to 1991 and increased from 1993. Ambrosia pollen counts increased from 1992.

Urticaseae pollen counts usig the Durham’s sampler and the IS-Rotary trap
were similar from 1988 to 1992.
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