st Bull, For. & For., Prod. Res. Inst. No. 301, 1978 119~129

%iﬁﬁiiéﬁ B '} 5 I}Q u_.\/ft@j:!ﬂ o L T
BIAEREWEDHEOEH

1 % & AP

Yoshito Yawmes : Declining of Trees and Microbial Florae

as the Index of Pollution in Some Urban Areas

B B:AHhcHED B ORI A, Ea% 5 BRICK A LicAF & v 4218 E LT
1972 4E 0 5 1976 4RI T » THAE Uico  HAERZUIREUE & 374 100 km BN O &,

TERO—E, @ B XU & Ulco WM OMER T & TP L3MIEE Ul Ic Bk O 2R
7)>u,h\2sf>bzh7 FHRIRIUI HIE M s &S h, BB - TEMS D, hibTt#onbs &
MR oA E T - THlbh i, MG C OMADERE H2g & L fciitE ”"ﬂ:bcowc
b, WEEE ZCFATHGIC OO THREERITY, BIRICATET 2 Z4EM8 & v 300 1. OMAY 0
9 BAIE & RREIC DO THHA L 7o, Lf%l A AP O REAE D A TR BEL S K X afim I

7L, DI ISR T SRR 0, WIEEHERNEONED vl M & RRBTIRAETE
HEH R, NEEEPEMIC OV TOME 0B E Bhneds, Y2 EOMBEICIE A F O
BELETLE B2 0N2EABHO N, AFOFRI BEOBASEIARG R, RFL
NOEYC 5 A 2 EBEPTOORERLL TS D EEZ bN5, BIROERBISIE, FIE
HNTE—BZEOML XRED LN LB o eh, A& YEO—ETH B AL RALIK
BEORRBIINIREICS D, Bicic 27 v+ OREEIEL, GO TREELESD D0

F A O &

1960 4RO FEER B B AUC (R S e AT QET4Eh & BB Q2 EN, TEO AR
FL X -T, & TEMIRATLE LT, ARGERA R LD ST EBROEB(P b5 SN, H
CEE LUTAE T 2 MPREADM N L ORBAERE:, M2, HEOERICK > THKICRA
SIS - oA DIERZ Bl 9 L DI » 72,

B FRICH GBI BT 5 COE ) BHAOFEROEBEHAE LU THE Lan®, lsRsBERMLT
HiiaduihE 44 100km BN OMEEZTD, &b TP DR 581, B L UTELEORE
A B WO CTH RO AT o oo NI © W ¥ L 3 &9 2 IR Hlc B B 4, #Mihan

ATEMICHE D B L DRI L U T, MARBEROHEEL A LT & E Uice /0, BIADEFICE
Hop 52 DR OBEEBLOEIC BTS2 5 60 S8 2, AT OMEYHEO TS,

BT ARNBOMAN T -7 DT, HHETHET S,

T DAL 197245 SAITO N BREIT © BURDIE TEAMUKEEEERESRIC B U 275 i E DB & fatid:
PcBad aW%E] © OB TEMUKEERENCE U 2 I EY D MIERSA & 2R 10 & LT iTbh
12bDTHY, FEHETLE LT R o—8d 0 AR L9 85 AL 12, TIHERTOMWALED

(I AR 1T L,

19784 8 JJ14 1 23
1) LU a5

“L H—21 For Soﬂ%—?]



—120— MERBRGI RS #3015

AEOEDFEDITHI, CEEECHEER NV SEO PL, hE  HFAERE, PL, +H
FRAERE, FEEYRORMBLICERLZZILONE BBEIN-LL L SBE, WH 3Ai4HU & 5%
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OELHBOEIHr ORBoEWr QBERCRLZT QMIFrsma OERIRCIIER
Kotuz. F<as. (c73. 1853, B AL,
5. The top of crown is pinnacle. 4. The top of crown is round. 3. Needles
are growing on the top of branches. 2. The top of trees is wilting. 1. Dead
branches increase and the amount of needles decreases.

Os W QBasEr Ot el B x Dbneiasnougs OBRoK 00
noha . ooz, RopsiiEaitis,  Rkaiiorsas. AR uhRroeas,
5. No dead branch. 4. Dead twigs appear. 3. Dead twigs increase, and twigs
sprout from branches. 2. Dead branches increase, and the crown becomes
smaller. 1. Leaves remain only on twigs.

Fig. 1 2F&rv+0OFBOBELARTERX
Grades of declining of Cryptomeria japonica and Zelkova serrata.
1. REA~5. A 1. wilting~-5. healthy.



W H T 2 TREEFRL DI L U COMASER & M WM OZES (%) — 121 -

BRI LA TR ¥ TR AFICHATOR DL, S8R T EEEARE 0T, EEE b
WELIHEDHP P ORBEL L TAFENRE L THEL, AFOBOEAICRT v+ TRA Lo HE

KRAFEr v HCHRUT—BREE, Y YO R 23 AFOLICHYT DT, v+ TiElr
BHicid— BB I CAFICAM LTS L, SOMERKEIZ R FLHMEE UTAMEER L,

BRI, DR A Tl & U /o MU C R 2 BIA U7z 1972 4201213, EHAN S L O BH oM Tt dic

)

v OEVETEESR D

, HPBRBHROENKSESH T, Hlh o OBETRMELEE U0
Tl & DRI LEES 75 F2o & DT PRI - e BUAHIN € O & i Bic, Frsssgil Lkb v,

BERIEOUE LMD 6 )] P ANCED UCHE AT - 720 BPEICHT - 72 hOMI T OWA R, 1k
B AFW Ulctow, WRINRBEDLET 5D LRI TRIEAE B TER Uiz,

1972 ST R BERRMS O GUE UL & Ui 100 km N TEIZE AT, ke chA#EM LS 5 BRI

DINTHEN A 720 1978 AR SRENRIT M08 2 E B sl o THRRASHZE L, 1974
AEICIIRTEE & [ Uit S KOHE S T2 A0 THRANCHIE U, WEDRRE SO TRAER L,

1975 FRICIBBEINS <, BRBEOREI e E U, TREARERW S J 0 BlmEUE#A
THAE Lo R IR TORAFOMPESEEE L - TE D, WBIWEORETH~ OBRE4E &
ip, WWHWEAREHAEAPLETI2HIRCHAEL, 1976 FICIZ AWM THT O KRS T¥A 29, &
DEOHFAT CREAIM Ui,

FITINEOMROEREZRET 5L L0510, TNTNOBRBEICR U ATHEERIL, #
Fk & R WA OB 2 50 THUEMEOHREERTT 7o, COX D SIHEAHEE TIChIETT - 72

BHHE TRMIORT K5I 4 22 TR T, S 7 B0 nRHOEERBLEZ 1 PFIT 7 ¥ & 212204
BEBCL, IS U OB AR & Uiz BRIGHERA TR T 78, SN TR FEE L TABTH - 720

g O RIS 11 7 b v e T BT 9~ X VB (5K 20.0g, KHsPO; 1.0g,
MgSO,-7HyO 0.5g, Peptone 5.0g, 7 Fulk 10.0g, #HH/K 1.0I, ©—xX~<vHn 130,000, pH
4.5) &, A - BHREAIC i LR (B8R 15.0g, KeHPO, 0.4g, (NHg2HPO,0.5g, MgSO4-
7HO 0.05g, MgCly 0.1g, FeClg 0.01g, CaCly 0.1g, %7} 1.0g, A —Z +x#2 1.0g, 7
FoRE 1.0g, JEEATT250ml, JKEK 750ml, pH7.5) 2B OBOHINT, RREE X105 HNE - 5
FREE X108 THAHPOTAEIC & - THEEETTL, 25°C T 7 HIMEEIE L CRBce e Uiz,

F BRI O—8 & TFEECCE MIRINERICOH T 2 v 4/ F, Ty E, TAawy BE OER»
5, FRBEFHETHAEEAE S, S BB T A2 VY OEE,S, WIFRTHA A )&
s 6 ENLE N A A Ut IR L 7228 3¢ A 300 m/ OREUKT, ki (77 vy v,
7 50W, 45kHz) 1Tk - T 5 0B U, ZOBipEE X100 el LC, FRodBobLGEmL
Bedba o, 25°C ¢ 7 BIHREE UEBCENE L.

AR R

. #HAOEER
Ba;ﬁﬂ_‘j:‘OD bjf:/J\ fing hL\} é— % 100 km L{l‘ V‘ D wu ﬁifu/}\\i F‘g | '/MJ<>9 ‘ < (jé B‘@;{ﬂgl&[%é};\
U Bspld, THRBBOBRETH Y, NOME T - 72844 SR 1 OfIIHIFET S 2 2 F 092




#3015

OSSR

_
oy
3\
i

|

(§261) 'SI2111STP SUTPUNOIINS $31 Pue A310 0ANOJ, W wosuogrl 5 30 Suruipq
(76D RMETEOF L ¢ £2 Vg WY ¢ By

uyos

"S8QOJDIW 4O UOI R[OS
34l 103 sjoid Buldweg

¥R g @~

(W) [8A9] a5 Sr0Qy — — - 007 —
(Wipgedpt - - 00L—
fo—
N —
m -
‘N —
S
8
eorvodel 4



FHHEICE O 2 BIBEA O E U TOBAER & BEUHOZES (L5 — 123 —

<o, WHIB0IHEYT S, 10MHE 2DHOR 28 FE1IC M7, 5 OBMOMIDGESES Icissd (BF
Fig. 3, 4, 5, 6 B L)o
T DOFHES THE L 2HRO KIS, MOMETH - 1285 cadEh, Bl tssLiblic
ETHHTEASOERSHERRE S NALZMKTH O, AFORBATEAITEL LN, KiKidHl
FUAEBERERA LD, WINOFHTS Ml 5 30km DI TCREBIOICBYSEE: LT
DHRHIZDIE D BEEORDICESN AT SHMBOEIVNELS, BEFLA 1 OHBEICA S, 30km

EWMELE, TNFNOFENC K - CEROBEICESE DN S, SFEFEITBFS MRS & %1,
RN Fo D AF AN, FoRIZE L, HElUEMRW L SRS b Ob I bh/i 250 b

DPZ W FBR A R Sk e EAFEd 508, AFETETERENMZLL, HELzbod
%<, FAS OHIMICA 5o NEFLUETRERORBEREM N 25, #ERb0onRAohs X510
L0, MEWARETHLL SR 50km M M TH 5o il L OFEESE I L 2o E R AR

@ 3 PFREUL 2 &S
Sampling pmls for the
isolation of microbes.
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Fig. 3 AKHETH B JCEENHEO 2 FaE N
Declining of C. japonica along the sea coast of Tokyo bay
in Chiba Pref,



Declining of . japonica.
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Sampling plots for the
isolation of microbes.
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Declining of C. japowmica in Fukui Pref.
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Fig. 6 =7 BZRE R (BEs)
The number of soil bacteria in the lawn
of golf fields in Kanto district.
REMAE SR Fig. 2 2R
Refer to Fig. 2 on the sampling plots.
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Microbial flora on the leaf surface of
Pleioblastus chino.

BB AES T Fig. 2 2R
Refer to Fig. 2 on the sampling plots.
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Microbial flora on the leaf surface of
Pleioblastus chino in Chiba Pref.
FBHIATES 12 Fig. 3 B
Refer to Fig. 3 on the sampling plots.
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Declining of Trees and Microbial Florae as the Index of

Pollution in Seme Urban Areas

Yoshito Yamse®

Summary

The deterioration of the envirornment was recorded and estimated by the declining of
trees as an index from 1972 to 1976 in the 100km area from the centre of Tokyo, the area
along the sea coast of Tokyo bay in Chiba Pref.. Fukul Pref. and Kyoto city. Previously, the
declining of trees had been researched in the urban area of Tokyo, and were divided into
five grades by the forms of crowns and wiltings of branches and twigs.

In many cases, the declining of trees, especially that of Cryptomeria japonica, was recog
nized in the urbanized and industrial areas. The degree of decline was affected by the topo-
graphy and the altitude above sea level. At first the wilting and decline of trees began in
the urbanized low land and then spread to the mountain areas along the rivers and roads.
The enlargement was shut off by high mountains, and the decline of C. japonica stopped at
200m above sea level. Therefore, the declining of trees enlarged like contour lines.

At the same time, the estimations of microbial population in the deteriorated areas of the
environment were tried macroscopically, taking the decline of C. japonica as an index. Sur-
face soil of lawns were collected from some public gardens and golf courses in the city and
suburbs, and soil microbes were isclated and estimated by dilution plate method. The methods
to catch the air-borne microbes were tested in the previous years. As a result, it was dis-
covered that the microbes on the leaf surfaces of bamboos showed the relatively stable flora
through a year depending on the habitats. So bamboo leaves wese collected from the plots
instead of the trap for air-borne microbes.

The distribution of soil microbes were irregular at each plot, and the tendency to depend
on the declining of trees could not be recognized, partly because the lawn soil has been con-
trolled and managed, and the microbial flora is too variable to indicate the deterioration of
soil conditions. On the other hand, the microbial flora on the bamboo leaves showed the be-
havior corresponding with the declining of C. japonica. The number of bacteria showed a

tendency to decrease in the area where C. japonica had reached 3rd grade of declining, and

2,
increased gradually towards the better areca. The changes of fungi were not so clear as in
the case of bacteria.

Such deterioration of environment as indicated by the declining of trees and the change
in microbial flora has been caused by urbanization, and its major cause seems to be air pol-
lution by some pollutants like oxidized nitrogens and carbon or sulphuric compounds discharged

from the cities and industrial areas.

Received August 14, 1978
(1) Forest Soil Division






W B 1 A BB L OfE M L LT OMARR im0 A T (%) —Plate 1—

Photo. 15
2 F RO DIEAEICTS -
PRI

* Standard forms of five de-
clining grades in C. japonica.

1. % &A-5 Grade-5
2. i~4 Grade -4
3. 3 Grade-3
4. 2 Grade -2
5. Grade - 1

Photo. 6 and 7
T 2 F
C. japonica in Meiji shrine.
6. 196745 A 4
Photograph in May, 1967,
Grade -4
7. 1971415 A
Photograph in May, 1971,
Grade -3

4R TR A T 5 T,
The declining progressed one
grade for 4 years.
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Photo. 8~12
7Y R OB OREEICTS - Y
Standard forms of five declining grades
in Zelkova serrata.

Grade -5

Grade -4

Grade - 3

Grade -2

Grade -1




