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Estimation of Air-Borne Pollen Number per Liter by Improved Rotatory

Air-Borne Pollen Sampler and Durham’s Pollen Sampler
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* [nstitute of Agriculture and Forestry, Unmiversity of Tsukuba,
Tsukuba Science City, [baraki, 305 Japan

There are several types of air-borne pollen sampler used practically,
and the so called rotation air-borne spore sampler which was devised by the
Hokuriku Agricultural Experiment Station (sold by Tkeda Rika Co. Ltd., Fig.1)
seems to be the most efficient and easily operative one. However, even then,
it cannot be used to observe easily the number of air-borne pollen for a short
period of time. We, therfore, have improved on the“rotation air-borne spore
sampler” and|created a promising model of air-borne' pollen sampler which
can take measurement for short period of time.

The improved revolving air-borne pollen sampler ( Fig.2)has a rotator
(1,500 rpm ) holding a pair of vaseline coated glass slides and two highly
accurate timers which enable the opperation time to be set easily and precisely
so that data for even a few minutes at an appointed time can be obtained.

According to the procedure as shown in Fig.3, the number of pollen
grains per cm?on the glass slide (X) was counted microscopically., Based
on the data obtained, we could estimate the number of air-borne pollen of rice
per liter (N) by means of the formula (7) as shown in Table 1.  On the other
hand, we could also estimate the number of air-borne pollen per liter (N)from
the pollen number per cm?hour on a glass slide of the Durham’s pollen
sampler (Y) by means of the formula obtained from the data in Table 3 :

N=0.0291 Y+ 0.1699 (air-borne pollen of rice)

By substituting the specific gravity (7) and diameter of pollen (d) of
other plant species into formula (4) of Table 1 and by conducting comparative
studies on the improved and Durham’s pollen sampler, we maybe able to esti-
mate the number of air-borne pollen per liter (N) of various plant species, too,
by the improved air-borne pollen sampler or the Durham’s pollen sampler.
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Fig.1. Some typical types of air-borne pollen samplers.

a : Durham’s pollen sampler

b : Rotation air-borne spore sampler (devised by Hokuriku Agr.Exp.Sta., sold by Ikeda

Rika Co.Ltd.)
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Fig. 2. Improved rotatory air-borne pollen sampler.
a:View of the sampler
b:Operating sampler
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Table. 1. Procedure for estimating the number of air-borne pollen of rice per liter by improved

rotatory air-borne pollen sampler.

a) Volume of air colliding against lcit of an object glass slide for 10min. (V)

N = Ty TODA, rvevmnessmsncimmunmnsissmassass ssso s non s mmonsnd 1)
L (diameter of rotator arm) = 13.7cm
T = 3.14

T (revolution per minute) = 1,500 rpm
P (operation period) = 10 min
A (area projecting on the radius of the arm) = 1/~N2 cff

According to (1) V= 456€ ....................................... (2)

b) Pollen capturing efficiency (7)

7=Msing —(K—2A)cos @+ 2c08% @ e (39®
1 2 _ s 2 2 2 c2 2% B
[{sin2a — (cosa + 1) 1}+ ({sin®a — (cos ¢ + 4)* — 1}2+ 4gin?a(cosa+ 4 )?)
M:
L 2

‘[{(Cosa+ MDP—sin?a +1}+ ({(cos @+ A)? — sin%a + 1 }2+ 4dsin®a (cos @ + X)ij]%

A= urd2/9ugD o {4)
u (velocity of glass slide) = 10.7m. sec
7 (specific gravity of pollen) = 1.0 x 10% kg /nf
d (diameter of pollen)® = 46 x 107m
D (width of glass slide)=2.6x 107?m
u (coefficient of viscosity of dry air) = 1.9 X 107%kg.. sec /nf
g (gravitational acceleration) = 9.8m sec?
a (angle between the arm and the glass slide) = 45°
According to ) : A=5.196
Accofding to (3) : e 1 e L (5)

¢ ) Number of air-borne pollen per liter (N)

X (Number of pollen “cit of glass slide )
According to (2), (5)and (6) :
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Fig. 3. Procedure for counting the number of
pollen grains deposited on operated glass
slide.

@® ., O:Microscopic view of 4.5mm in
diameter by 40 magnifications(4
%X 10)

Sites in two ranks viz. No.4 and No.5(@):

Practical observing area for counting the

number of pollen

Number of pollen/cm?® of glass slide (X)=
(Z)/1.633 (Z):Sumof 10 views in
rank No.4 and No.5
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Table 2. The number of pollem grains counted in each microscopic view on grass slides
operated for 10 minutes in a blooming paddy field

File Rank No
No. 1 2 3 4 5 6 7 8 9 10

Mean

1 350.0 348.0 402.0 376.4 397.8 379.0 352.0 265.8 153.0 28.0 305.2
2 296.8 355.4 351.4 380.8 370.4 335.8 302.6 220.2 117.2 24.8 275.5
3 311.2 345.4 305.0 277.8 306.8 277.4 250.0 180.8 79.4 27.0 236.1
4 309.6 324.4 307.2 261.6 245.6 203.2 207.8 163.2 107.2 29.0 215.9
5 318.6 317.2 309.2 274.0 2386 201.0 176.6 148.2 81.6 22.2 208.7

Mean 317.2 338.1 335.0 314.1 311.8 279.3 257.8 195.6 107.7 26.2 248.3

Mean of the data counted at five times viz. 9:00, 9:30, 10:00, 10:30 and 11:00, August 21, 1983,
Rank No.l1~No.7:Valid sites.

Table 3. The number of pollen grains deposited on the glass slides of the Durham’s pollen sampler
(per 1o »1 hour)and that estimated by the improved rotatory air-borne pollen sampler
(per liter « 10min.)

Date Wind Kind of Distance from donor rows to the north and the south
velocity sampler 3 2 1 0 1 2 3m
Aug. 5, 1.1 Durham’s 0.6 0.0 0.0 45.6 39.1 14.3 3.6

Improved 0.004 0.015 0.025 0.415 0.492 0.278 0.227

Aug. 6 0.4 Durham’s 0.6 3.3 10.7 43.1 6.7 0.9 0.0
Improved 0.522  0.311 1.623 1.885  0.601 0.407  0.003

Aug. 7 0.7 Durham’s 6.7 2.7 14.6 18.0 1.5 1.5 1.2
Improved 0.084 0.179  0.847 1.071 0.246  0.074 0.024

Aug. 8 1.2 Durham’s 104 10.7 22.9 37.0 5.5 1.5 0.6
Improved 0.650  0.431 1.212 2,238 0.446 0.217 0.066

Aug. 9 1.5 Durham’s 9.7 10.7 17.4 2117 8.2 2.4 3.0
Improved 0319 0.163 0.717 1.031 0.057 0.017 0.016

Operation times of
Durham’s pollen sampler:11:00~12:00 am.(10:00~11:00 am. on only Aug.5)
Improved rotatory air-borne pollen sampler:11:30~11:40 am.(10:30~10:40 am. on only
Aug. 5)
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