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Table LHIZAFEDT v 7 A4 % %
EDBDTHE, Ty ADERRL
FHBU, AFRAOES ROFE S,
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(Sase et al., submitted) » T2 H., TV
JADEIIEEA MV A E2ZITH LY
L. coltizEAds 5 (72720, BE
O EF K L TIBIS IS 5 A5,
NS ENBDOHBETHDH) I
5DELDOHN, BWAETT v 7 ZED
BWinT 5HRIE. L OSERTHRES
NAY, FICAFTHEHETHSH, AF
B RREERIFOCEART, KX ML
2R FEEICZITHN LD (BRKS,
1992) . 2D v 7 ADHENIAA b L
ATRRET A TH B LB NS,
Fig. 113, AFICBITABOEI DO LA
ZBED Ty 7 AR OHINE & AF R

Table 1 Changes in amount and elemental composoition of
epicuticular wax in Japanese ceder (Cryptomeria
Japonica) due to natural environmental factors.

Factors Amount C/O ratio Remarks
Incresing leaf age Ingrease Dgcreqse During gr()yving phase
i N Slight decrease_Slight increase_After growing phase
| Incresing elevation Increase  Increase .. ..
Increasing branch height _Increase ] Decrease

Exposure to volcanic gas Increase Decrease H2S, SO2
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Fig.1 Relationship between average increments

( A X) of epicuticular wax with increasing
branch height in Japanese ceder (Cryptomeria
Jjaponica) and rain factors of the growing sites.
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%o BlzIE, FEHRERLOHEITE L
T, #HRA (2.3-8.5 u g-S/em¥d) 1T
NTEELTWAAXDOEILFR—HIF
DI RTI0%IZELEL DT v &
AxEFELTWE, LeLWIhol
b, ABFEINRERZT TR EEFHE

ErOHM L TORETHLDT (K
[1,1983), A¥dC/O LD LB/ &
TR EBRACERL, Ty 7 XE%
BMRgT I ETARANLARTAREIC
MPLL, BELEFE2R-o-TWEEZ
bbb, CORIZ, ¥ F I TTY
2 AEAFICE o TIHREICEE R FH#
METHAHDT, HRREA ML AT
EHIWABHEANLZADMb Y,
7 v 7 ADFEREEHMRAE S i,
AXDPBmH 2B e 2T b LR
HIHERTE B,

3.2 FRMEBOIXICEHZIT Y IR
DBV EEHE
AFXFDTy 7 RAmbFDYREFEL |
HETDE (7 7 ADEMBIERIC
HUT2) 2, AXOFBRHIE LWV
ER2ECHRTEE EFEBIFIEAL
N WERD UM THEL L, Table 2
R LTz Ty 7 AEILEETIIE
FEEAEGFEHHRTE L, 1 FETIE
WX B OIIEERTE V. FEFERD Y
FETIE, K]RGEEWEREDA ML
ACHHT A -OICENEL DTV Y

Table 2 Reduction of amount of epicuticular wax in Japanese ceder
(Cryptomeria japonica) in the Kanto District.

: . Amount AX Reduction rate
it Lealsgs & mg/g-fresh leaves %
: 0 14 591%+0.84 + 3
Plain area ] 14 4524052 1.38*0.63 22.8%8.7
: ; 0 8 5.62%+0.83 + +
Mountainous area 1 8 4.86+0.66 0.76x0.47 13.1%x7.6

Number of repeated analysis: 3. n: number of samples. A X: difference between

current and 1-year leaves
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Table 3 C/O ratio of epicuticular wax in Japanese ceder
(Cryptomeria japonica) collected from plain
areas in the Kanto District.

Site Leafage n C/Oraio C/O/weight*
Saitama Pref. 0 4 13.3%£1.8 2.2+0.5
(Declining area) | 11 13.4+1.1 29407
Areas other than 9 141£1.0  25%05
Saitama Pref. 1 9 140£1.0  33%+07

Number of repeated analysis: 3. n: number of samples. *: C/O
ratio standardized by wax weight.
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NT, ERICEE1g%720#0.62mg
(BAETIZ9.T%) DT v I ANEE
WML TWAEIEILR b, Ty 7 A
RN EORRHARIT L o Thik L
I A AT B 55 (Wilson, 1984 ;
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& Baker, 1990) . BABCTFEFERICBIT 5
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iz, Vv ADEN LR RSB
72, FOCOLEFEROELWEE
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FTHE L CTTable31I/R L7z, FDkE
F. COMITHFTE L 1FED VTR
BWTHHERTHE KL, 201
MiXC/Otb% 7 v 7 ZETHE - THEK
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KETGEYEDT v 7 A DRI
52 BB OWTIIARBHL AH %W
K, BUNORETT v 7 AHFDOT IV

(28)

B DOEENE L o720 (Kerfourn
& Garrec, 1991) . T A F VEAHShnAk
SEEZTDTAI LML AT
5 DT (Percyetal., 1994) ., BEMERERAL
YOG E D G- L 72 0] REME AN RIR
Ina,

WFRIZ LTS, BRDOFERS, 4
WKHEEOAFTIE, Ty 7 ADOHRTE
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TEHBLEE (C/O LDKTF) 25
CoTWABIENHLNERSTZ, &
NOEDOEITVTRHEEA M LRI
T AEAFOERZHEEDOTNDEEE
ZbNb,
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ILE S TEFLNRTVEDT, Ty 7 A
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NS OKGHEE (7 F 7 TER)
HWELOBEBRERLIZLDTH S,
7y 7 A& AKRGHRKERE TR

BELERE F9EFE 1S5 FHBFE4LA



100

u

L Lo § 80 - 4 T W S
= 8 3 ‘)
® n 2 L
g 08 A & = %: 0 Q. e
5 @. g z;% c
B Ry = 5wl -
g 0 ] R % B R T
¢ o 2 \\%K*L ©
= 04 2 \g S 20 ﬁm

3 C A z AR

A T A a BAT
0.2 0

2 3 4 5 6 7 8
Wax, mg/g-leaves

Fig.2 Relationship between cuticular transpi-
ration rate of Japanese ceder (Cryptomeria
japonica) an the amount of epicuticular wax.
(O, O)current and 1-year leaves from plain
areas in the Kanto District (except Saitama
Pref.), respectively from mountainous area in
the Kanto Disrict, respectively, regression line
B;(@, ) current and 1-year leaves from
Saitama Pref., respectively.
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Fig.3 Relationship between total amount of
basic cations extracted with acid from leaves of
Japanese ceder (Cryptomeria japonica) and the
amount of epicuticular wax. (O ) plain areas
in the Kanto District (except Saitama Pref.) re-
gression line A, current and 1-year leaves ;

( & )mountainous area in the Kanto District, re-
gression line B, current and 1-year leaves ;

( @ )Saitama Pref., 1-year leaves.
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Fig4 Concentration of some elements depos-
ited as aerosol components on leaves of Japa-
nese ceder Cryptomeria japonica) in the Kanto
District. A, B and C : representative results ob-
tained in Saitama (A), plain area except Saitama
(B) and mountainous area (C), respectively.
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Fig.5 SEM micrograph and EDX spectrum of aerosols deposited in a stoma of Japanese ceder

(Cryptomeria japonica) from Saitama Pref.
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Fig. 6 Penetration of dye through guard cells of a stoma of Japanese
ceder (Cryptomeria japonica) from Saitama Pref.
A: mountainous area in the Kanto District.
B: Saitama Pref.
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35. EEAMBI7Z7OVIICEL BN ER
REE
BEEHICHE L 7OV, A4l
BEE %l L TSR KEEBREDORRE
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Table 4 Reduction of light intensity due to aerosols deposited
on leaves of Japanese ceder (Cryptomeria japonica).

Transmittance at specific absorption .
Site xnaximdum of chlorophyll, %* Tsrcz;lnasrnllilzt;:tr,‘c‘;)"(‘)’f
663 nm 432 nm_ 653 nm 467 nm
Saitama (No. 1) 69 60 69 62 78
Saitama (No. 2) 72 65 72 67 80
Tsukuba 79 74 79 75 85
Yakushima 93 88 93 89 96

*: Aerosol suspended in aqueous solution was measured by a spectrophotometer.
**: Aerosol collected on a Millipore filter (HAWP, 0.45 x m) was measured by
an illuminometer after clarifying the filter paper.
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Fig.7 Changes in warmth index (A) and rain factor (B) in urban (Tokyo and Saitama) and rural
(Iwaki) areas during past 70 years. (@ )Tokyo; (O) Saitama ; ( H )Iwaki.
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Effect of Acid Deposition on Ecosystem

— Potential Factors Responsible for the Decline of Japanese Ceder (Cryptomeria japonica) in Urban Areas —

T. Takamatsu*!, H. Sase*?, J. Takada*? and R. Matsushita*?
*1Soil Science Section, National Institute for Environmental Studies,
16-2 Onogawa, Tsukuba, Ibaraki 305, Japan
*2Department of Production Science and Technology, Graduate School
of Science and Technology, Chiba University, 648 Matsudo, Chiba 271, Japan
*35Research Reactor Institute, Kyoto University, Sennan-gun,
Osaka 590-04, Japan

Amounts and elemental compositions of epicuticular wax were analyzed in Japanese ceders
(Cryptomeria japonica) collected from Saitama Prefecture, where the trees are in significant de-
cline, and compared to those in the samples from the plains and mountainous areas of other prefec-
tures in the Kanto District around Tokyo. Although the wax amounts of current leaves in all samples
showed a gradual decrease by erosion after the leaf expansion from May to August, the rates of
decrease were clearly faster in Saitama Prefecture than the other areas. A decrease in C/O ratios of
the wax, which may lower the hydophobicity and consequently raise the wettability of the leaf
surface, was also observed in the ceders from Saitama Prefecture. Such increased erosion and
deterioration of the wax accelerates the transpiration and the leaching of nutrients from the leaf
surface. In addition, a large quantity of aerosol was found to be deposited on the leaf surface in
Saitama Prefecture, a part of which had invaded the stomata. This phenomenon may have further
accelerated water and nutrients loss through incomplete closing of the stomata. Since aerosols on
the leaf surface also hinder the transmission of solar light, a light-deficiency may have exerted
another negative effect on the Saitama ceders. Japanese ceders are very sensitive to water stress,
and control cuticular transpiration by increasing the wax under water-deficient conditions. There-
fore, accelerated water loss due to wax deterioration and interference with stomatal functioning
may have dealt the ceders a fatal blow under the higher temperature and lower rainfall conditions
recently experienced in the Kanto Plain, especially in urban areas such as Saitama Prefecture.
Deficiency of nutrients and light, and exposure to air pollutants may impart an additional stress to
the ceders.
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