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Effect of Air Pollution on Cherry Tree (Prunus yedoensis
Matsumara) Planted on National Roadsides between
Cheonju and Kunsan City (1])
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ABSTRACT

This report succeds the previous paper?, the source of materials and statistical designs used were not altered .
Under the hypothesis of maleffect of atmospheric pollutions emitted mainly by traffic automobiles on 20-year
-old, Prunus yedoensis roadside trees planted along national road between Cheonju abd Kunsan, chlorophyll
a and b contents, magnesium and sodium contents of leaves were analysed on September 15. Besides control
sites considered to be a pollution free district, 20 polluted road-side sites, 10 on left roadside and 10 on right
roadside, oppositely faced in pairs were selected. The leaves collected from 5 trees at each sampling site were
bulked to eliminate the individual tree variation. Chlorophyll were extracted by Mackinney and Arnon
method. The results obtained are as follows :

1. The planting belt width between road shoulder and paved road face edge for cherry trees, 160~170cm, was
considered too narrow for the growing space.
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2. On an average, the total chlorophyll content between Cheonju and Iri (8.60~9.31mi/cm?) was lower than
that for between Iri and Kunsan(9,24~10.74ml/cm?) .

3. The chlorophyll b content showed the difference, higher on right roadside and lower on left side. However
this difference could be confirmed by matched pair T-test at 10% level.

4. Without exception, the chlorophyll contents of control sites were higher than those of road-side trees,
implying the maleffect of atmospheric pollutants on cherry tree growth.
5. On the contrary, magnesium and sodium contents of the leaves of road-side trees were higher than that of

control site trees.

Key words : Chlorophyll a and b, Magnesium, and Sodium content, Prunus yedoensis, traffic pollutants,
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Table 1. Mean meteorological data at Cheonju, Iri and Kunsan averaged for 30 years(1955-1985) .
Month
City Jan. Feb. Mar. Apr. May. Jun Jul.  Aug. Sep. Oct. Nov. Dec. |Mean
Element
Air C {-11 0.7 5.3 12.2 17.6 21.7 25.8 26.3 21.0 14.5 7.9 1.8 12.8
Temp. I -1.5 0.3 4.9 11.4 16.6 21.3 25.1 25.4 20.3 14.2 7.1 1.2 12.2
(C; K {-0.4 0.4 4.2 11.0 16.1 20.6 24.7 25.5 21.1 14.9 8.1 2.1 12.4
Precip. | C 31 43 65 105 100 140 279 239 146 57 53 32 108
(mm) I 27 41 47 113 94 172 233 243 98 53 45 37 100
K 36 39 51 107 98 135 232 220 131 54 48 36 99
Rel . C 73 73 71 70 71 76 80 79 78 75 76 75 75
Humid. I 74 73 73 72 75 79 84 82 79 76 75 76 77
(%) K 74 72 72 73 75 81 84 81 78 73 74 75 76
Wind C 1.1 1.2 1.5 1.6 1.4 1.3 1.4 1.2 1.0 1.0 1.0 1.1 1.2
Speed I 1.8 2.1 2.4 2.5 2.3 2.1 1.8 1.7 1.5 1.6 1.7 1.7 1.9
(m/s) K 4.1 4.5 4.7 4.2 4.0 3.7 3.8 3.8 3.8 3.9 3.8 3.7 4.1
Wind C |NW NwW NW w w W SE SE SE NwW NW NwW NwW
Direc. I N E w w w w w E N N N N w
K | NW NW WNW W w 4 w ENE ENE ENE ENE ENE |WNW

* C: Cheonju, I:Iri, Iri, K : Kunsan,

Data from Climatic Summary of Korea Meteorological Service
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Table 2. Various mean tree size averaged from 5 trees at each site by roadsides.

Regi Site N Height (m) DBH (cm) Crown Width(m) Clear stem height (m)
B1on € Mo L R L R T R L R
Cheonju 1 6.3 5.2 23.3 27.6 5.8-6.4 5.1-7.3 1.0 1.2
2 6.0 5.1 23¢5. 3.05 4.1-5.7 4.4-6.5 1.5 0.9
to 3 6.8 5.8 24.8 33.8 6.7-8.3 7.2-8.1 1.6 1.1
4 6.1 6.0 23.3 3.8 4.9-6.2 9.2-9.7 1.1 1.3
Iri 5 6.2 5.7 31.7 28.0 6.0-8.0 6.5-6.8 1.9 1.4
Mean+S D 6.3+0.3 5.6*+0.4 25.3+3.6 30.5+2.8 5.5-6.9+1.0-1.2 6.5-7.7+1.3-1.9 1.4+0.4 1.2+0.2
Iri 6 4.3 5.8 21.7 29.0 4.3-5.9 6.0-7.8 1.2 1.7
7 4.3 4.5 23.9 28.8 5.4-6.2 4.9-7.3 0.9 0.5
to 8 5.4 6.4 20.8 29.2 5.4-6.5 5.7-7.1 1.7 1.2
9 5.3 6.0 25.0 25.6 5.2-6.1 5.6-7.4 1.7 1.2
Kunsan 10 5.8 6.0 32.3 36.0 6.5-8.3 8.5-8.6 1.3 1.7

Mean+$S - D

5.1%0.7 5.7£0.7 24.7+4.6 29.7+3.8 5.4-6.6+0.8-1.0 6.1-7.6£0.6-1.4 1.4%0.4 1.3%£0.5

Total mean=S - D

5.7+0.8 5.7+£0.6 25.0%£3.9 30.1+3.2 5.4-6.8+0.9-1.0 6.3-7.7£0.9-1.6 1.4+0.4 1.3=0.4
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Fig. 2-1. Cross section of road at each sampling
site showing surrounding feature for
tree.

Table 3. Dimensions of planting belt at each sampling sites.

Width of Planting belt (cm)

Region Site No. Left Side Right Side

d, d, d, d,

Cheonju 1 75 80 88 90

2 85 60 100 50

to 3 100 60 85 30

4 60 10 80 35

Iri 5 30 130 100 50
Mean+S - D 80:14.6 68+43.2 91+£9.0 51+23.6

Iri 6 100 40 100 30

7 90 90 100 40

to 8 95 40 80 100

9 100 30 110 55

Kunsan 10 210 10 210 40
Mean+S - D 119+51.0 42+29.5 120+51.5 53+27.8
Total mean+S D 100+=40.9 55+37.5 105+38.1 52+24.3

*d. and d,, inward and outward distance from tree. see Fig, 2-1.
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Table 4. Chlorophyll a. b and Total chlorophyll content of leaves by site, Unit . {ml/cm?)
Regio Site No Chlorophyli a Chlorophyll b Total chlorophyli Chlorophyll a/b
cgon € ne. L+ R" L R L R T R
Control 8.33 9.24 3.36 2.4 11.69 11.65 2.48 3.83
Cheonju 1 4.82 7.29 1.96 2.60 6.78 9.90 2.46 2.80
2 6.87 6.20 2047 2.39 9.34 8.59 2.18 2.59
to 3 6.33 6.75 2.52 2.50 8.85 9.25 2.51 2.70
4 6.85 7.31 2.52 2.72 9.38 10.03 2.72 2.69
Iri 5 6.43 6.39 2.22 2.41 8.65 8.80 2.90 2.65
Mean=S - D 6.26-0.84 6.79+0.51 2.34+0.25 2.52+0.14 8.60+1.07 9.31x0.64 2.67=0.19 2.69+0.08
Iri 6 5.97 7.92 2.12 2.76 8.09 10.67 2.82 2.90
7 7.26 5.62 2.68 2.24 9.94 7.85 2.71 2.51
to 8 6.28 7.33 2.16 2.62 8.43 9.95 2.91 2.80
g 5.47 8.97 2.91 3.20 8.38 12.17 1.88 2.80
Kunsan 10 8.07 9.49 3.31 3.56 11.38 13.05 2.44 1.33
Mean+S D 6.61+1.05 7.87+1.52 2.64=0.51 2.88%0.51 9.24%1.40 10.74x2.02 2.55=0.42 2.47%0.65
Total mean+S-D  6.44=0.91 7.33+1.12 2.49=0.41 2.70:0.40 8.92+1.22 10.03=1.60 2.61£0.31 2.58+0.45
% L and R : left and right roadside.
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Table 5. Magnesium content of leaves by site and roadside.

Magnesium content (ppm)

Region Site No. Left Side Right Side

Control 2209.5 2081.9

Cheonju 1 2797 .2 2766.7

2 2552.4 2609.5

to 3 2609.5 2438.1

4 2438.1 2552.4

Iri 5 2438.1 2309.5
Mean<S - D 25671+ 148 6 2535 2+173.0

Iri 6 2409 5 2495 2

7 2623.8 2809.5

to 8 2752.4 2781.0

9 2681.0 9523.8

Kunsan 10 2638.1 2752.4
Mean=S - D 2621.0+128.3 2672, 4+150.4

Total mean+S - D

2594.0+133.9 2603.8+169 1
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Table 6. Sodium content of leaves of by site and by roadside.

Region Site No.

Sodium content (ppm*

Left Side Right Side

Control 22388.3 19741.8

Cheonju 1 22785.2 22255.9

2 20403. 4 23314.5

to 3 21065.0 22652.9

4 21594.3 22388.3

Iri 5 21197 .4 20403.4
Mean+S - D 21409.1+880.7 22203.0+1085.5

Iri 6 21197 .4 21462.0

7 25431.6 21991.3

to 8 26754.9 22652.9

9 22255.9 22917.5

Kunsan 10 24505.4 22388.3
Mean+S D 24029.0+2279.6 22282.4+572.2
Total mean+S - D 22520.6+2141.8 22242 .7+819.1

Magnesiume] §FEE oWy EX£E o5 %
50 A5-3lgdch. &EE 2d ¥R Mg THELS
Ty § 2,600ppme 2 vjepxtor] HHEEE] o
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®o) Emsce e REgste Add BE #
E2 A o3 £HA #Fo] FiEs|s HiA
dailde SRE + ¢l doze FEE 9F
of o,
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5. MEMS Sodium SHE

# 6 AL ST EAS Na £F
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£ BrEmel ske € 4 fidz 2o

£%) Fxd ®Eh EERW FHET Na 2F
Boll glold FE¥FES GLAEEA HE A&
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stmpliciflora, Cocculus trilobus, Quercus acutis-
sima, Rhus Japonicus, Sophora angustifolia,
Lespedeza bicolor o] dc}.

BitBf ¥ b Na FFHE =& ¢ 2%
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224 T KEF i REie] ZR
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