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Rain and fog contaminated by air pollution cause blighted trees.

Even if the concentration of

contaminants is low, blighted trees are caused by the accumulation of contaminants on the

leaves and bark and in the soils.

Conifer-concentrated pollutants show value of about three

times that of deciduous trees and the sulfuric ion in pollution matter is concentrated by about

four times.

conifer tree is living in an acid environment from the leaves to the roots it withers.

The sulfuric ion is washed by rain water in the soil at the roots of a tree.

When a
The roots of

a withered pine tree on a seashore contained a chloride ion value of 1780 mg/dm® and a sulfuric

ion value of 135 mg/dm?® (10 g leaf/25 g water).
by a chemical reaction with the sodium chloride to destroy the cells of the tree.

Consequently, the sulfuric acid forms chlorine
The sulfuric

acid extracts much aluminium from the soil, which is easily reactive to phosphate.
Consequently, the plants can not absorb phosphorus and stop growing sprouts and wither.

Keywords : trees stand dead; blighted tree; acid rain.
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Table 1 Recovery by concentration of acid solution (%)
Relative
. Concentrated Recovery, Measurement
Acid . 2 standard
multiple %o number o
deviation
Hydrochloric 20 99.7 6 0.5
acid 50 100.1 8 0.5
100 99.2 8 0.7
Nitric 20 100.3 8 0.4
acid 50 99.5 7 0.6
100 99.3 7 0.8
Sulfuric 20 99.9 7 0.7
acid 50 98.7 8 0.7
100 98.4 7 0.7
The 10 cm® of pH 1 acid solution is taken out in Teflon beaker and in it the water of 190 g is added and it is concentrated until 10 g, 4
gand 2g.
Table 2 Components of rain water and crown water ([eq/ dm”)
Kind of tree Conifer Evergreen Deciduous tree
Pinus Thuja Ilex Camellia Prunus
. .. ) . . . . . Hydrangea
Sample Rain water thunbergit orientalis integra Japonica yedoensis macrobhmll
parlatore L thunb L matsum racrootyta
Rain water 601 836 823 376 547 457 601
amount/g
H' 22.9 6.9 3.3 12.0 11.0 1.7 8.1
Na 7.4 24.8 12.6 16.1 18.3 7.4 3.9
K 1.3 46.0 20.7 14.3 31.5 4.9 34.5
Mg 5.8 48.6 31.3 23.0 32.0 12.3 13.2
Ca 23.9 146 132 76.3 104 52.4 73.3
Ba 0.04 0.07 0.1 0.1 0.1 0.04 0.1
Mn 3.6 15 0.1 0.2 0.2 0.4 —
Fe 05 0.5 1.1 2.2 4.8 1.1 —
Cu 0.06 0.3 0.2 0.1 0.2 0.2 0.6
Zn 0.6 0.9 1.2 1.2 1.2 0.6 0.9
Al 5.6 15.6 12.2 15.6 18.9 5.6 5.6
Pb 0.01 0.05 — — 0.06 — —
B 1.1 16.7 5.6 2.8 2.8 2.8 5.6
Si 8.6 42.9 21.4 15.7 2.9 0.1 0.02
P 1.0 24.2 27.4 4.8 129 6.5 8.1
Total 59.51 368.12 265.9 172.4 229.86 94.34 145.82
cr 22.3 66.3 57.5 32.2 48.2 26.8 9.9
NOs™ 35.5 60.6 48.2 41.7 52.4 27.1 10.0
SO 39.4 75.2 57.9 48.3 59.2 26.5 16.5
Total 97.2 202.1 163.6 122.2 159.8 80.4 36.4

Sampling sites: Funabashi city, Chiba pref., 18.7.1994.

Containers to gather rain water: the containers with 29 cm diameter of the polyethylene. The rain water and crown water were fil-
tered with membrane filters (poresize 0.45 im) and these two were concentrated by adding hydrochloric acid and the components
were measured by ICP-EAS. The anions were measured by ion chromatography.
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Table 3 Attached water to branch and leaf of

plant(g/100 g)
Kind of tree g Angle of branch/
Degree

Camellia japonica L. 5.7 Abies vitchii lindley*)

Llex integra thunb 6.7 90 16.4
Cryptomeria japonica L 12.9 60 19.0
Pinus thunbergii parlatore  17.5 40 20.9
Pinus densiflora sieb 21.7 20 26.2
Abies vitchii lindley”’ 34.6 0 34.6

Thuja orientalis L 37.3

Sampling sites: Funabashi city, Chiba pref., 20.2.1997.

%) Tochigi pref., Mt. Taroyama, 18.5.1995, altitude 2100 m.
The branch was cut 10 ~ 15 cm from the point of it.

The branch was fixed at natural angle.

On the branch water was sprayed with the spray.

The attached water was measured after 5 minutes.

R, HMl: BAROLSHNFHAEDM S04 51k 467
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Table 4 pH and concentration of ion of various spot in Pinus thunbergii par-

latore(mg/ dms)
Sample pH cr NO;~ SO#”  pH by only SO~
A 5.2, 1170 18.7 33.9 3.2
B 4.9, 1780 17.0 135 2.6
C 5.1 801 6.1 47.6 3.0

Sampling sites: the sea shore of the west of Miyakejima, 22.4.2000.

The tree is ten years old and the leaves of 90 percent are dead.

Teble 5 Change of pH and concentration of ion in the bark of cryptomeria

japonica L by influence of wind (mg/dm”)

Sampling sites pH ar NO;~ SO
-
A 3.7, 1.4 3.9 3.9 g7
B 3.6, 7.4 2.7 11.6 £
C 2.9 27.0 — 43.6 7y

Sampling sites: Mikuni pass, 28.5.2000.
Diameter of cryptomeria japonica L: 36 cm
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Table 6 pH and concentration of ion in eluate of the bark of the conifer and broad-leaved tree by the water

(mg/dm”)
Kind of Sampling - 0. 2 Attached Bark Layer
tree sites pH a NOs SO water/g  thick/mm number/n
Pinus densiflora sieb H 3.85 28.8 13.0 29.0 85 017~159 X n
Pinus thunbergii parlatore H 4.39 10.5 2.8 125 63 0.81~2.59 X n
Larix kaempferi carriere H 3.4y 6.6 1.5 9.9 85 1.99~2.25 X n
Cryptomeria japonica L H 3.1z 65.2 — 31.8 214 0.03~0.09 X n
Chamaecyparis obtusa endl H 3.2 13.8 9.2 15.4 102 0.04~0.09 X n
Average H 3.4, 25.0 6.6 19.7 109
Larix kaempferi carriere M 3.6, 2.4 2.3 2.3 84
Cryptomeria japonica L M 3.4 11.1 1.9 16.2 129
Average M 3.53 6.8 2.1 9.3 107
Acer mono M 6.14 1.3 0.3 0.9 26 6.5 % 1
Clethra barvinervis sieb M 3.99 1.7 1.06 1.4 28
Cercidiphyllum japonicum sieb M 445 2.8 7.2 2.5 29 50 %1
Fraxinus apertisquamifera hara M 5.05 1.6 4.6 2.5 50 3.2 X1
Tilia japonica simonkai M 4.2, 2.5 3.5 0.8 40 1.4X%X1
Quercus crispula blume M 4.3, 3.1 14.4 2.6 59 0.6 X1
Average M 4.3; 2.3 6.0 1.9 39
Betula ermanii cham M 3.4 3.9 12.7 4.2 143 0.08 X n

Sampling sites H: the west of Asinoko(Hakone), 21.5.2000; M: Mikuni pass, 28.5.2000.
Attached water: water g/100 g branch. Attached water of deciduous tree is one half of measurement value because rain water

attaches only the outside in natural world.

Table 7 pH and concentration of ion in eluate of surface soil by the water and these soils were under Pinus thun-
bergii and other tree(mg/dm”)
Sampling sites Kind of tree pH cr NOs~ SO, pH by only SO~
Himeyurinoto Pinus thunbergii 6.90 16.8 11.8 19.5 3.3,
Broad-leaved tree 7.08 8.6 29.5 7.7 3.7s
Heiwakoen Pinus thunbergii forest 7.92 18.8. 4.5 7.4 3.7
Lawn 7.59 7.5 4.4 4.0 4.06
Motobu cho Pinus thunbergii ’ 7.7 47.4 9.1 15.4 3.43
Palm tree 8.0¢ 3.3 1.2 1.5 4.4
Kayauchibandaen Pinus thunbergii 7.2 107 — 17.8 3.4
Miscellaneus trees 7.69 9.8 — 4.8 3.9
Hedo misaki Pinus thunbergii 8.2 292 — 80.0 2.7
Broad-leaved tree 7.7 104 108 51.1 2.9

Sampling sites: Okinawa pref., 3~5.2.2000. An interval of Pinus thunbergii parlatore and the other trees is within ten meters.
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Table 8 pH and concentration of ion in eluate of suface soil by the water of acid soil
Kind of tree Altitude/ Country Attached pH a NOs SO/
m rocks water(g/100 g) mg/dm’

Thujopsis dolabrata sieb 1280 Granite 78 3.86 1.3 0.5 1.7
degeneration

Thujopsis dolabrata sieb 1340 234 3.4 10.8 — 13.2
forest

Thujopsis dolabrata sieb 1500 255 3.4, 12.9 — 19.4
forest

Abies mariesii masters 1720 232 3.3 8.6 4.0 10.4
degeneration i

Abies mariesii masters 1860 136 3.65 4.6 16.2 16.4
degeneration

Abies mariesii masters 1920 229 3.35 3.2 30.1 13.0

Thujopsis dolabrata sieb
degeneration

Pinus pumila regel 1945 Ophiolite 52 5.1s 0.7 3.3 1.2

Enkianthus perulatus schneider

Abies mariesii masters 1900 170 3.7, 12.7 6.8 14.8

Sorbus commixta hedl

Sampling sites: Gunma pref., Mt. Kasagatake (1945 m), 25~ 26.8.2000 (offerer of the samples is Shoji Miyashita).

was measured by using dried soil in the room.
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Table 9 The soils with difference of the altitude and depth were extracted by water and pH and constituent were mea-

sured (mg/dmg)g}

Altitude/m 1800 1950 2240
Depth/cm 10 30 10 30 10 30
pH 4.23 5.23 4.23 5.05 4.3, 5.0,
Attached water(g/100 g) 55 42 72 43 60 49
Ignition loss, % 24 8 40 14 38 20
Na 1.38 0.83 2.96 1.20 3.99 1.78
K 2.08 0.70 5.07 1.25 6.91 2.12
Mg 0.51 0.17 0.93 0.19 1.11 0.31
Ca 1.20 0.58 4.97 0.81 4.13 0.72
Ba 0.07 0.05 0.14 0.05 0.01 0.08
Mn 0.06 0.04 0.12 0.03 0.06 0.05
Fe 0.41 0.13 0.38 0.07 0.32 0.06
Al 0.07 0.13 1.78 0.40 2.36 0.63
Total 5.78 2.63 16.35 4.00 18.89 5.75
F 0.13 0.10 0.22 0.25 0.23 0.13
cr 3.77 1.79 6.52 2.69 6.40 3.49
NO; 0.57 0.48 2.73 0.64 1.68 0.49
NOs~ 16.2 3.68 14.9 5.90 33.6 10.6
SO~ 2.19 2.35 8.22 1.88 7.90 2.06
Total 22.86 8.4 32.59 11.36 49.71 16.77

Sampling sites: Tochigi pref., Mt.Taroyama, 29.7.1995.

Tabel 10 pH and concentration of Aluminum in eluate of the soil and rock by pH 1 acid solution

Sample Lime stone'” Kanto loam” Andesite'”  Basalt®  Granite'”
Acid solution HCI HClI HNO;s H,SO, HNOs H,S04 HCI HCl HCl HCI
Reaction time Change of pH Amount of elution of aluminum (mg/ dmg)
30 (min) 6.1g 1.34 1.3 1.7; 345 820 166 156 197 59
60 6.17 1.25 1.25 1.50 87 668 101 136 170 48
90 6.1s 1.2 1.2, 1.42 88 573 90 147 166 41
120 6.1; 1.2 1.2, 1.35 79 458 90 146 168 38
150 6.15 1.2, 1.2 1.29 73 379 78 143 159 36
180 6.1s 1.2, 1.2 1.26 — 319 77 144 153 32
300 6.1 1.24 1.2 1.1g 81 142 65 — 149 23
420 6.9s 1.2 1.2 1.15 78 72 60 113 134 16

Content of aluminium: Kanto loam 23%, Andesite 16%, Basalt 15%, Granite 14%: Grain size: Kanto loam 0.84~0.71 mm, rock
1.00~0.59 mm. Kanto loam was sifted out after it was dried in the room.
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g/dm’, ClI” 718 mg/dm’ TH o7z, L DF ¥ 7 A8~
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Teble 11 The main concentration of the leaf of Abies vitchii lindley in July and September and it was determinated in
chronological order of germination (mg/kg dry sample)

Sampling time July 1995 September 1995

;:;?"nanon 1995 1994 1993 1992 1991  Average 1995 1994 1993 1992 1991  Average
Na 25 15 17 15 13 17 2 8 6 3 3 5
K 7740 3230 2920 2880 2830 3920 5540 4190 3870 3380 3660 4128
Mg 682 627 435 461 451 531 654 599 520 390 381 509
Ca 3950 5790 5800 6660 7810 5862 3800 6190 5990 5930 7530 5888
Ba 34 32 30 33 35 33 16 19 20 20 24 20
Mn 145 222 194 193 198 190 159 257 193 139 173 184
Fe 50 54 50 67 50 54 29 31 34 37 39 34
Zn 37 36 55 50 42 44 36 49 44 42 56 46
Al 208 268 379 392 378 343 212 215 256 328 321 266
Si 71 13 11 22 16 27 345 343 286 2656 261 300
P 144 72 61 62 58 79 1040 871 773 758 756 840

Sampling sites: Tochigi pref., Mt. Taroyama, 29.7.1995, 30.9.1995, altitude 2100 m. The sample was taken out from the same tree in

Jul.and Sept.

Table 12 pH and concentration of ion in eluate of surface soil and the bark by water in each place (mg/ dm®)

Sampling sites pH Cr NO;~ SO~ NO; ™ /SO~ n Sampling time
Rain water 4.5 6.8 6.5 8.1 0.80 272 4.1996 ~1.1998
Okinawa 7.5 45.7 17.0 16.3 1.0 14 3~4.2.2000
America B.e 29 5. 11 0.5 41 3~9.8.1999
Japanese mainland 3.9 8.1 16.7 7.8 2.1 92 4.1999 ~ 8.2000
” Bark conifer 4.5 19.8 4.4 16.7 0.3 7
” Bark broad-leaved 4.3 2.3 6.0 1.9 3.2 6
Miyakejima 59 16.1 12.0 6.1 2.0 18 22 ~24.4.2000
Hachijyojima 6.0 46.8 31.3 6.1 5.1 6 20.9.1999
Argentina 5.4 9.3 0.8 5.y 0.1 8 25 ~29.12.2000
” Bark broad-leaved 3.3 108 0.7 15.5 0.05 5
Australia 6.2 13.4 13.4 2.8 4.8 6 12 ~14.10.2000
Philippines 5.7 3. 5.6 2.1 2. 7 4.4.2000
Indonesia 4. 3. 6.1 1s 3.4 14 15~18.11.1999

Sampling sites of rain water: Funabshi city, Chiba pref., Toho University on the building 27.8 m; n: measured number.

The samples of foreign countries contain the error of 0.3% because it happened as wet sample was used. Experiments were done
within that day at countries. Japanese mainland: Gunma, Tochigi, Ibaraki, Niigata, Aichi, Nagano, Toyama pref.; Okinawa pref.:
The north from south of island; Hachijyojima: The sea shore of west from north; U.S.A.: New York’s Adirondack Park; Philippines:
General Nakar, Infanta; Indonesia: West Kalimantan, Toho villag; Australia: Perth; Argentine: Fuego, Ushuaia (South latitude 54°)

7 OFROBARIIEE R LB NS 572, Fuego BEOF
v FEOMLMNHT R, HROMETIE, BHIWNTDH
o7 L BB T, RBLLY QBB L0 25k
A4V OREFENEZADHY, WWORE D H DT T K
i (10 cm®/5 471), SO 307 mg/dm®, Cl” 99 mg/dm’
LEho. BREOBHEIE, HEEA 4+ Y OREIHEAD
BEEFLLDVOBRETH 7205, BILWA & v ORE
BENI LT, HROBENFEZONL. T I ORITHM
BARUEET, BAND S ) BICHELRVWEEE, Lo
AIARTEET, 40 FRTICIKFETHET 7210 (300 m X 9
km) b, VUHMNOEI o72I0b, 1 AOBAD 4L T,
WTENEEP ORIV G 25 EEILNS. Fuego B
RARTAHEHL, EFEEERERH, FHROBICES
FEEIF V.

4 & B

BARD BRI, KAHRIC X DR D BRI
WZEDHLPIT R o, TERE, RO VICE L
BB LS L CHEZEZHE LR EMEL, 1Edho
TVIZTARBEHRLTY Y ERHEL, Vo olitiio
THRREZIIET S, SMERIIRES X BEWE 2 M5
WL EREEL, ROWTHRITICHWEL L, LES T
PALT 2720, SFFBEOLLETOEIGERY, EIZ,
WORED LAT, MROBRELOFEHTRH S, J5LIEH
L OSIEBMSRICHN L RELERE 25, Mg, b
RORRCMA CAEBRIIPEREDH L L AR 5.
3+5 @ Table 8 DNA RV LT 5 ¥V OIEED pH L ik
A+ VOREZETREND X, BEOHLHLEIATHER
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472 BUNSEKI
THLTAFLAZYSE VY, EPBRIZEOBREDE
£, TEFCEELLTHN, ZoMRKINET DO
WICRZ 284 T, $HEMEAFOHRLZR TR .

Fuego B CIXAEB OB 7 F DFET, 20~ 30 RO
MBS N7z, Mz BlARLF LB oY sET c&
LEMIZ, SO —ET, BIZAERDY, Eid
%<, KEORERIIDR L, EMMEN-D, HEOELR
THRWPRA SN, B EOLEEE, SALIYVEN, L
L, BB 10EL DD YIEYTH, KEOEDOENE
RHWTIE, KFOEFOWEVIELLT, BROLS
WIRERTE W LD HEETH S, Fuego BOV BN
2, BCEERAHE SNTWED, TEEA 4 V53R L
TEARRPHNARIZEE L THFEL TV B VAT 05, W
BIZH Db 5T 57 mg/dm® (10 g/25 g K), pH 3.7 #°
HWESh, BErS ORB SR, KRERICHKTLZE
PHOPTHB. &, BEOTO Y TALLEL Y Yk
—VOERIE, 70 AL, S BEICEL TR
5L OfRNH Y. FHROKRRE, 70V HFADKRT
%L, ZOMDBEEYEDHFATRETLEEZLN
%. Fuego B, MIRIC X B Hs 2 [ 70w ig)ald B A L2 22
L, ZORZDERIIB KL OT, HIYOBESHE
ThoTHhEUTLRWRY, 34D Table 5 D C MO
HWE O L 92, ERHEO LTl ERIRI -2k
Zzohs, BEHOBAOHEEORENLSHS &, 1952
FEITA FY A THREBRIEWIZ X V56 4000 A, 1953 4E7
A ) FTHEH 165 N% 72 L7 RO DK ot EmR LY
A, MBICHELCVAEEZLE, BULZLVWEAD
B, ZoRROMEBRCDILLIDEEZLNS.
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BARDIZBREIIE, KAHRIZ L DHOBEEWED, WHALHETDH, BAROELCHERZDOMTO T8
WKHBELT, BMEEREMVEL, HARERZBRZ TR S, SR, BRSO, RE
WD 2~5 EFEOKBEMAESE, 205, HFRUYO—DOOBRA 4 ¥ OIREEIL 3~ 8 fFICHH, /L, X
OWTHRICICHNEL L, oM CHREORECTEET 5. RO TV ViE, EOMTOMME
THRALNTWD L AL, \LY A 4 >~ 1780 mg/dm’, B4 4 > 135 mg/dm’ (10 g/25 g K) b ki
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