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Effect of Air Pollution on the Primary Production
of Pinus thunbergii Forest'
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ABSTRACT

This study was performed to investigate the damage to the primary production of Pinus thunbergii forest
from air pollution around the Yeochon Industrial Estate. The data were observed at 6 sites in the vicinity of
the above area. The vitality of pine trees and the accumulation of the soluable suifur and the fluorine were
analyzed. Their value was generally increased near the source of air pollutants. The biomass density and annual
net production were 1.01 kg/m>, 5.90 t/ha/yr in the stand 4 respectively and 0.66 kg/m>, 0.32t/hr/hr in the
stand 3 respectively. The net assimilation rate was 0.4 - 1.6 kg/kg/yr and the efficiency of leaf to produce stem
was 0.3 - 1.3 kg/kg/yr. The annual growth percentage of volume was 16,0% at the slightly damaged area and
4,0% at the severly damaged area, The maximum mean annual increment per tree was 0.0040m> and 0.0008m3

in same order.
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Table 1. Environmental gradients, average D.B.H. and height of Pinus thunbergii trees of

experimental stands

. . . Aver. Aver.
Stand Slope Altitude Soil Soil , .
No. Aspect (] (m) depth moisture D.B.H. Height
(ecm) (m)
1 NE 25 40 medium moderate 152 8.7
2 NE 20 50 do. do. 6.9 5.0
3 NW 20 70 deep do. 11.5 8.7
4 SE 10 100 medium do. 8.5 6.7
5 S 15 170 do. do. 112 8.1
6 E 20 80 do. do. 134 94
Table 2. Meteorological data ohserved at the station of Yosu(1953—1981)
Mean temperature Warmth Coldness _ Precipitation
Annual May~Oct. Nov.~Apr. index index Annual May~Oct. Nov.~Apr.
(§o)) C) (§op) “CH cCH (mm/yr) (mm./ 0.5yr)(mm, 05yr)
13.8 21.0 6.5 111.2 -59 1,406.6 1,050.4 356.2
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Table 3. Soil properties of experimental stands

SFE - FRE - MG KEGEel 5K BBEEEA A+

A

Stand  Soil pH Organic Total Available C.E.C. Exchangeable bases(m.e./100g) S
No. texture (HZO m(a;;ger (I;;) (ons) (m-e./ - . . . (ppm)
ppm 1005)_. Ca Mg K Na
1 Siltclay 440 182 010 7 149 112 053 049 033 25
2 Clayloam 396 0.78 0.05 3 97 0.68 0.21 0.15 0.14 25
3  Silt clay 383 1.86 011 3 1.0 0.58 0.10 0.07 012 100
4  Clay loam 4.06 2.72 0.16 14 12.8 0.18 0.06 0.32 0.29 75
5 do. 3.76 4.80 0.28 15 19.8 0.50 0.12 0.09 0.14 50
6 do. 4.35 1.56 0.09 6 8.0 0.51 0.11 0.52 0.44 63
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Table 4. Vitality

index of Pinus thunbergii for each experimental stand

Ratio of Degree of Degree of Degreeof  Ratio of Degree of Total
S;?d Color ifle_af defoliation ha.r?ging ter%ninal redgucing branch growth trie evalua
’ Co C: Fy F;,  branch nod canopy R, R vigor tion

1 2.0 3.0 0.2 1.4 0.6 08 0 1.66 1.89 0 11.29
2 24 22 1.6 3.0 0.8 1.0 1.0 1.35 1.63 2.0 17.55
3 2.6 2.6 2.0 4.0 1.0 1.0 1.0 1.22 1.43 2.0 1885
4 1.2 1.2 04 2.0 0 0 0 1.26 1.94 1.0 900
5 2.6 1.6 2.0 2.6 0 0 08 1.60 2.49 1.0 14.69
6 3.0 2.6 3.0 40 0.8 1.0 1.0 2.40 4.62 1.0 2342
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Table 5. Water —soluable sulfur and fluorine
contents in the 2—year —old needles
of Pinus thunbergis

. Water —soluable Fluorine
Stand No. sulfur (%) (ppm)
1 0.2312 736
2 0.2611 70.3
3 0.3318 25.0
4 0.1104 230
5 0.1947 89.9
6 0.1701 100.0
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Tahle 6. Estimates of biomass for each experimental stand of Pinus thunbergi

Biomass " Biomass

S,?ond Total Needle “Branch Stem dtens}ty*
o t/ha % t/ha % t/ha % t/ha % kg/m?
1 47.75 100 2.78 6 6.65 14 38.82 80 0.46
2 17.70 100 3.05 17 6.08 34 8.57 49 0.44
3 28.75 100 2.38 8 7.30 25 19.07 67 0.32
4 87.80 100 10.30 12 13.10 15 66.40 73 1.01
5 34.93 100 2.30 7 7.03 20 2561 73 0.85
6 54.86 100 3.90 7 9.29 16 41.67 77 0.55

* Biomass density ; dry weight of standing crop per unit forest space(kg/m’)

Table 7. Estimates of net production for each experimental stand of Pinus thunbergii forest

Stand Total Needle Branch Stem

No. t/ha % t/ha % t/ha % t/ha %
1 4.53 100 0.26 6 0.63 14 3.64 30
2 203 100 0.35 17 0.70 34 0.98 49
3 0.99 100 0.08 8 0.25 25 0.66 67
4 7.73 100 0.92 12 0.91 12 5.90 76
5 2.13 100 0.14 7 0.43 20 1.56 73
6 1.96 100 0.14 7 0.33 17 1.49 76
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Table 8. The production efficiency of leaf of experimental stands
Stand No. 1 9 3 4 5 6
Item
Leaf mass(t/ha) 2.78 3.05 2.38 10.30 2.30 3.90
Total production(t. havr) 453 2.03 0.99 7.73 2.13 1.96
Stem production(t/ha/yr) 3.64 0.98 0.66 590 1.56 1.49
Net assimilation rate(kg./kg./yr) 1.63 0.67 0.42 0.75 0.93 0.50
Efficiency of leaf to produce stem (kg./kg/yr) 1.31 0.32 0.28 0.57 068 0.38
Table 9. Volume growth of sample trees in experimental stands
! 2 3
T S
Age (C.AI* MAImCrowth [ T Tapan Growth T Toan [aan, [Growth
’ percentage percentage percentage
i m? m’ % ! m? m’ % m® m? %
5 I 0.00006 5 0000600 5 0.00009
10.00042 | 0.00003 0.00082
10 | 0.00024 110 0.00002 10 10.00046
10.00264 : 0.00057 0.00227" 498
15 000104 i 15 000020 15 10.00106
0.00281 8.0 0.00139 12.4 000101, 6.4
20 1 0.00148 20 0.00040 20 1 0.00105
| | 0.00168 4.2 0.000782 3.7
i 24 10.00061 22 % 0.00102
4 5 6
T " ,
age | coal {marBrowth Ta [ oar TaanGrowth o Te AL | moag [Growth
percentage j 'percentage percentage
5 0.00001 5 10.00001 5 0.00001
000032 0.00029 0.00005 !
10 ! 0.00017 10 0.00015 10 0.00003
1000222 | 0.00088 ! 583 o 00040
15 | 0.00085 15 000039 15 ‘ 000015
- 0.00492 . 386 0.00167 28.7 00009” 402
20 0.00187 20 0.00072 20 10.00034
‘ 0.00599 16.0 ;1 0.00100 7.0 0 00129, 188
2% | 0.00337 20 ! 0.00088 25  0.00053
; 000120 9.0
‘ 30 ‘000044
| 0.00069: 36
l 1 32 J t 0.00071
*: C.A.l. =current annual increment.
* : M.A.l. = mean annual increment.
267t/ ha/yr¥ 2l g& Vet gz, ## gasel £ PrazpEfe g Vel Aoloh KaHPE A BK
L 45 L el 1044 ol AVGFAT b L MEHM3 62 NARE &% 042kg/ kg yr,
ol A2 MitPER-S 067t/ ha yr?olx, 644 0.50kg kg yr2 A o g& KkAEo|giel FHl T
L5 ALkl A 2 ghe]l 2.56t/ha/yr® ol o]l Xia@idel #EIE BT ol 4 4arel NAR
=3 2 044kg kg yrP 2 A, AR A el kR HEHE 2]
Kira®} Shidei® 7} ##:3F diggolsjote] 47§ kol g kAo ich Hal BpAEmEAEE
I #i4mE-E 5~10t/hayrolx, $-z|rtetolls & M 3,60 &% 028kg kg vr, 0.38kg kg yr=4
G AUTRE 5~10t/ hayr' V2 A RHEMLE NARzZ ohitzbajg g Kigojth
B st = KEE G 2l slod pERERE /o] 4 3HAl SR RS 3 RS B EREld d& X
HLEId-SS ¢+ Uk i 2 2| %M?ﬁ’%fi”‘f’!l BEE AS K gel  meich
£8 HEymmHoel Ao MEMEENAR % & T P 5o M4k K B (Current annual increment ;
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Fig.2. Changes of volume growth by the age of
sample trees in experimental stands
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