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The biology of the pine bark weevils, Shirahoshizo
spp. (Coleoptera; Curculionidae) 1 Flight
pattern and host-finding behavior

Yukihiro Hagihara and Yasuhiro Nakashima
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1968)
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T No. * !Bark—450g
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n m [ ¥ ¥ ¥ Attracted number of weevils
Treatments i Plot 1 (June 6th~]5th) Plot 8 (June 19th~July 5th)
1K 3‘ k) B A b N 42 1
Stnpped branch }
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9 1 # % ) P
Sap wood 1 37 0
10 o S
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Notes ; Each testing material about 4kg in weight
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Fig. 11

Seasonal previlence of 3 species collected by Pennsylvanian

type attractant trap (1969)

fi—4  FEOIHOWERE 0N OK (1969)
Tab, 4 Ratio of 3 species collected by attractants at plots 7 and 3 (1969)
o ' ’lot BL&, * v ik
C Plt7 o ogm ok Apr8~Oct. 28 | Pl S RulgE, X
Species T_7.5-E| T-101 | T-103 | Total (T-7-5-E T-101,103  Total
| | ' ) (
- W )5 g Sy s s % % % % % % %
FETVILIHRLS LY | 6 9.0 | 9.3 15.3 1247 3 10.3
TY/v IRy AV 38 | 639 | 523 | 123 | 63.8 | 83 | 5T
ATTIVIRY ST AT 196 | 37.1 38.3 72.4 345 | 86 30.0
s | | <
Total No. (940) 1 89 107) i (1, 136) [612) 4 (128) i (740)

Notes : Collected times Plot 7-..all...

reR G OEEREADER—DBDLIICRY, 1I30
IANDF RN X DD TE T EAEH LI

F v FiEIC & D ®INANE TR &Ko & ic L
T, EOWETLALKD Zofrfoht, A7 ITHC
NoOL AR TR, EHSBIC A7 hdtif 1M TR
HELD, HITEEOKL, MO Sh LIy
EEZ LMD,

29 times
T-7.5-E-.-16
‘I"-101, 103.--8

Plot 3...

MARN 25 & LETH DA BH.CEED S
3 EHAREEDYECEL LY (B—4), L
BHSIERIC AR NARERIET A C L DEBER C &
ERTODOEMING.

EBROLAREINBATCRLALLDD D B, HD
EHICIEEE L b0, BOoMTREITAELICS
ONTHOKMICHih3h abirT, Loilihid
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T'ab, 5 Number of weevils on different height collected by funnel trap (1968~1969)

f " fif X F 7 5 T O X ] M A ,
LR U Height abi)ve ground (m) 3 Total i 5 Note (%)
[ T —‘ h - T T B o - -
ngﬁﬂ:" 0 1 03  1.0~1.213.0~35, No. S.r Soic | S 2
SR st P - — et ——— L - S S
June, 721 621 26 4 10 661 i .4 | 39.7 l 58. 9
'68 (93.99) + (3.9%) | (0.6%) | (1.5%) i !
July 19~ Aug, 12 6L o192 — g2 ' 182 22,7 l 59, 1
*69 (74.4) | (23.2) | (2.4) | ! | ‘
Sept. 8~Oct, 2 S S R R S S— ! 73 . 7.0 | 169 76.1
'69 836) | (128) | (4D i i |
Note : S. r.---Shirahoshizo rufesens, S. i.---S. insidiosus,

S. p.o--S. pini.
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W WD 3 fiDid/ S I N2 TE Y, <
Wiz HMiD Wb dEGions AT &, @
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Tab. 6 Comparison among number of
weevils in each of plot collected
by laid log method (1969)

; WA AR 5 D Wi kK
SAERK © FE#E % Collected No, | The distance
. from pine fo-
Plot Apr. 25~May, 20 rests,
R )]
Pl 381 ~482 | 0
P2 286~331 i 0
i 35~136 50~80
Pa 13~ 20 i 250
PS5 4~ 6 i 450
P8 44~ 69 ' 100
P9 é I~ 3 ; 400

Notes : Split Jog about 5kg in weight
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Fig. 13 Sex ratio of weevils attracted
by the different bait materials
(1967)
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.
Notes, A~G: Same at Fig. 8
K: Fig. 9.

F—1 #7705 FHOFEIhom s (1968~1969)
Tab, 7 Sex ratio of weevils collected at different plots for 1968~1969

Aawx | onmowmomom ] s. r. S. i. ! S. p.
Plot No, I Collected periods i Q | &) ° i oy I 2 E S
Plot 1 {d iEQQTQ;géébn % | 121 161 | 1,195 >‘]T1§i‘47,;5§*[ 1,255
. " e 25~Jaly 7 } 23 s 1 2 233 53 | 472
I ’ i :
Plot2 | May 24~June 50 4 8 253 186 200 | 308
| |
p i Apr. 26~0ct. 2 l 18 26 217 247 239 % 243
Plot 3 | July 25:Egct. 10 1 137 93 223 243 196 f 147
. ~ Aor 24Sept. 20 l 491 489 287 | 1528 | 1000 0 oss
Plot 4,5 s 57 89 90 54 | 39
Plot 7 | Apr. 8~Oct. 28 110 6 67 73 w05 | 417
o i ’69 | .
Total No | oss 043 | 3,563 . 3,734 | 4,09 | 3,82
o R L S
Plot 3* 1 Aug. 20ct. 3 225 236 106 : 123 17 7
! I

ARy B 0L

Number of adults emerged from Jlogs
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Summary

In this paper we report the flight pattern and host-finding behavior of the
pine bark weevils, Shirahoshizo spp., studied by using the traps of host materials
and attractants in the natural forests including pine forest, mandarin orchard
and paddy field at Ima, Kurogi-machi, and Uchikoshi, Joyd-machi, Fukuoka Pref.,
(Fig. 1, Tab, 1) and in the laboratory from 1967 to 1969.

In the laboratory, surviving period of adults by rearing and their daily
activity by using tape-recorder were studied. (Plate 1-4, 5)

In the ficld, observations were made by the following methods: net method
(bait or attractant is sect in a kind of the mosquito net), laid-log method (host
material is laid on the open ground), funnel type trap method and pennsylvanian
type attractant trap. (Plate 2, 3)

Results are summarized as follows:

1) Adults are nocturnal in habit, and fly to the host materials in the dark-
ness [rom one hour after sunset untill dawn about onc hour before sunrisc.
Their flight pattern varies in the different scasons, weather, velocity of wind,
cte,, but two peaks are observed in midnight about two hours after sunset and
about three hours before sunriese, (I'ig. 2, 3).

2) Hibernate adults begin to fly in the temperature of about 14-15°C and
activety above 19-20°C. T'heir flight is active just before the rain and mating is
also active on the bait log or surface of net, Number of weevils collected by
net method daily varics considerably in summer and rare in arid days. (Fig. 3)

3) TFlight pattern to the bait log has a peak a few days after rainfall in
arid season. (I'ig. 4. 5, 6)

4) Numer of weevils collected varies among the different host materials,
the most abundant to bait with phloem and scarce to ncedles or outer bark
only. (Fig. 8, Tab. 2)

5) There is a relation between the weight loss of bait log and number of
weevils collected when the evaporation is good from the log. In the other
words, it can be said that the attracting range varies in proportion to the rate
of weight loss of bait log. (Fig. 5, 6)

6) Attracting power of bait log continues about 40 days in summer untill
the log becomes air-dried. (Fig. 9)

7) Adults always inhabit in every forest observed throughout the year and
alttack weakened pine trees. (Fig. 6, 10)

8) Tig. 11 shows the seasonal trand of weevils collected by attractant traps,
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their pattern among species is similar to onc another. The peak in the early
spring is due to the hibernate adults, the sccond peak after the rainy scason is
due to the emerged adults from hibernate larvae, and the third peak in the
early autumn is due to new adults from attacked trees. (Fig. 11)

9) We observed how they arrive at the bait log that they arrived near the
log by flying and conflirm the host by repcated walking. (Fig. 4, T'ab. 5)

10) Most of the weevils were collected by traps in or by the pine forests,
but considerable number of them were attracted by traps outside the pine forest.

(Tab. 6)

11) Composite proportion of weevils of the genus Shirahoshizo differs in
seasons, condition and kind of host materials and field plots, but 1195 for S.
rufescens, 439 for insidiosus and 4695 for pini in average f{rom the examination of
17116 individuals, (Fig. 11, Tab. 4, 5, 7)

12) The response to the primary attractants from log does not differ
between male and female, and 0.5 in sex ration in three species of Shirahoshizo,
(Fig. 13, 14, Tab. 7)

W % BA (Explanation of plates)

Plate 1.
1: =k=y/ vk Y Ly Shirahoshizo rufescens ROELOFS.
{kfz Length: 4.0~7.8mm
2: = ) vk S 4y Shirahoshizo insidiosus ROELOFS, 3.5~6.5mm
3: a=v /) vIHkv/S Y ny Shirahoshizo pini MORIMOTO. 3.6~5, 4mm
A~6: DRk ITIT X S TG & SIE I & A/EF I DS Il
Observations of adults in the laboratory ; their daily activity classified
by count of noise, using tape-recorder, and surviving period of them on
rearing done by filter paper with honey bee,
Plate 2.
7~10: # » Filc y 2 ¢iN%E  Nocternal observations by net method
11, 12: ik} 7 » 7’ik: Funnel type trap method
13: 34|24} Pennsylvanian type attractant trap (Marketing instrument)
Plate 3.
ik~ 2 35 &i:0HiA Example of laid-log method
14: gEfek () Split log (Open)
15, 16 #Hd L OBIE EsfisA (PH) Bark and phloem (Open)
17 : REPUHIREASER AR Quartering log (Rebind)
18 : P EAEA Tin cylinder enveloped in host bark
19: Hig MLk Xylem with inner bark
20 s SEMBSALA Xylem
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21 1.3 4) — 1 T7HTAHY T OREKOBRICIET BHF
% (F3E). BHAXM No. 17 (1963).
wsaYER | g .z o2 5) —— 7T hyT ORAMPBBRICHT BHE
#ovo¥ Y 21 0.0 (% 4 #). AKX No. 17 (1963),
6) — 7Y THYTORMMKBUIKRICIKS 385K
R R & l I 8.5 (B 5 #). BHALM No.19 (1965).
B A 7) ——: Cylindrocladium {jic L2 THv TH
* &gﬁﬁxwo MO MEHICowT (FH). HHAXLM No.
20 (1966).
Summary

This report deals with the method on the control of the anthracnose of
Acacia dealbata caused by Glomerella cingulata STONEM without EMP (Ethylmercuri

phosphate)

i) Among the drugs tried in the tests of this field, Difolatan was most

effective,

ii) On the used density of Difolatan it was natural that 008 ¢ was more
effective than 0.06595. But 0,065 95 Difolatan liquid is as effective as Bordeaux

mixture+EMP,

iii) The shorter the spraying interval is the more-effective may be the
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result. However the interval set by the amount of rainfall is most reasonable,
(The regular interval of spraying; fourteen applications, from the middle of
June to the end of September, according to the rainfall.)

iv) Bisdisetin was equal to Bordeaux mixture4+EMP and Disetin, under the
density of 0.08¢5 and the regular interval of spraying.
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Studies on the smoke damage of trees (I) On
the acute damage symptoms by the SO.

Yasuhiro Nakashima, Yukihiro Hagihara, Seiji
Ogawa and Tameichird Kawashima

] 7
L. 2 U»ic
2, BERURBOD Nk
3. # B
4. * 7=
5, b bic
b's R
Summary
A ]

L. L w» I

WSEREERMEN E BICE 12D, HiRATEE
DAL & WU L T h o R bic k-
TEFZHE LTV B, KT, 1 kic 0T,
TN, AR, &30, 878, —SE0 Bk O
8, HIGORREDbN, HIOHKICE T
WERLRLE I WRENS ZbDEEbN S, o
LR EDOHIAREME, TR, WA
BIFETLY, BHE (B R) YERFRO5EE A Ty
HINTOV B, WIRARLGRH AR B 123757
HHC X DRI EEH TS, SN TS BEHEE
BEORARG S LHTHY, &IAMFICHERAICK T
BVHITBe BISIFILESOWEG LM TEL. ALK
HHeA 2 D2 A& 0 D F 25 U& I BUE 4 3
bDLDHY, HEBKMNETIR G LY L Bbh S, i
—HEI ORI DU T O S, ATIRES Ik LT
Hihid 5 EEDN TV 2RI TIZ L. Tic
BlEORMERIM—DH RICL BYERAE L, &

T o4 7300

USERID 7 ZMEE L, FSIIZV LA HEST
LAY, Cho DRSS E RT3 4Thd
5.

MR b IN, KO TEMENB YD, <
NoDWHT TRARTG RSN AR AT &
bHDOT, THGRBCE ELHS MM IFELD
RFREE DL MACHTLEbDE LT, &k
HICH S AR D WIRER, SO, S & YAtk
BULERER, PERRERSTH 5. A3z ip Tl
RAARDSO, L EILPIT & 5 2tk ddiskic DU,
W43, 444E > o FEfo £500% (pREYIc k4
%.
EFRAELWT BICH20, VAOBEEGE T
PEOTARIEAR R BRB BRI OB, A
PREERIMHIE B, tERR ARSI 2
FeAS T HBET AN, AR TR L D5 & 1
UOHTAETS, 2OMATONMAEOHER
PO L T o220 2 L A SR 4 I D 24 i b g
=%kT 5.

2. BERURBROSE

SRBRIEHELTT -+ EMILLBR S BRER LA A (1
1)

HBK DLt 1 DI Y T 5.

REBK -0 LRIST LA, LB, #k

(LSRR B, SHIBS B, —R R O A % A
BELT, WIRNDZKICS ASOMEE-L, 4-90E
ALTHRLIZUHI 8 Hic SO, AL .

SO: DIERTS GLUEDRGE S ik HETI 43 4 D
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FhisERK ¢« 110X110X150 cm (5 &), AREK :

110X435% 150cm,
330X 150cm,
Kbgs) L F 1Ly THL,

MAFD 44 5F BE 0 ARERX 2 110X
4 ERER X 110X 230X 150 cmd 37,17

P i HD AAL
(Fri2). coORANICES 20cem CEREMEL &,

HohLd i 5T Xhic it © 20 9 NaHSO; & 20 %
H.S0, oiffif#ikA& L, 2NalHS0,;+4+H,50,=Na,S0,

+’2502l

+ 2H,0 iT L b SO % ¥4 x4, SO, b8}

WICEI—I072 5 & 5 ICTHBBIK IR 1 787, AHBRK
(32 HFHTSO, 2564 &4, REBZRE HFRICE

mlo# Eo B N
Table 1 Experimental species
a8 ok u|lw =] w R W=
Species Age [Number| Remarks Species Age |[Number|Remarks|
2 S E 1)) \ 5 1968 ¥ v o Y a 1 5 1968
Cryptomeria japonica Viburnum awabuki
F U W
€ Y * 2 5 eg |l A # . a 4 5 23
Chamaecyparis obtusa Wi z g Ginkgo biloba b3} s'e
e 2
7 # - Pz 1 5 S5l e 7 * 2 5 B oeg
Pinus densiflora iR E ] Chamaecyparis obtusa ® 58
o
Vi a - v 1 5 % g Vi a - b ) 5 % 2.;
Pinus thunbergii Pinus thunbergii 2~
A ¥ (HE) Z +
Cryptomeria japonica ! 5 1968 Cryptomeria japonica ! 5 1969
A S 1 5 y B < 7 1 5
Pinus densiflora Pinus densiflora
Y ¥ Y v o4 o = B 4 A
Raphiolepis umbellata ! 5 i Photinia glabra ! S L
P ~ 5 i 5 o 4 Y A4 T %
Pittosporum tobira A Sabina chinensis 1 5 boy
ok F o F x F % | s var kaizuka
Pyracantha angustifolia 51 Y = + % Y 2 1 5 %
or & & 3 4 % Fraxinus japonica
Metasequoia 2 5 I 1 5
glyprostroboides A Glyptostrobus pensilis =
e 7 - 4 1 5 2 * 7 1 5
Casuarina equisetifolia 87 Quercus serrata %
PEPANEAIE A oy ¥ z ¥ 1 5
Alnus japonica var 1 5 Cryptomeria japonica
sibirica .
= b 4 1 5 =
A5 ) ¥ v oo v 1 5 4 Castanopsis cuspidata 4
Acacia melanoxylon 9 . A b
3 RS A 1 5 =3
a—hYy(aRt3a-=) 1 5 = llex bullata 5
Eucalyptus rostrata % oy 4 7 L = %
=EY)Y Y =T AYT 1 5 ° Cupressus 1 5 °
Acacia mollissima - sempervirens -
70T N v T 1 s 3 o 4 U F 4 b Y ) 5 B
Acacia dealbata = Nerium odorum 2
of &y ¥ R S5 2 5 & 2 SV F AT ) 5 &
Populus nigra @ Acer negundo K
T A Y A 7Y 3 5 2 E / + 1 5 2
Liquidamber styracifiua § Chamaecyparis obtusa §
F Y o Vo L 5 Vi o < v ) 5
Sapium sebiferum Pinus thunbergii
¥ v o 7y N 5
Alnus firma
o [ A ] 420 ¥R 5220cm I L TH
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nof ] 3] [5])

435cm§1 2 3 4 5 1968
i I O O N R R
6 |7 8 91 10
F L L] ’

AR

230cm;'1 2 3 4 5

e L
“m. [ [ 160

33()cm:;6 7 8 9 10

\ls__ ! L ] L_.._/
1IN R B

FHARK 1~5
Preliminary experimental plots

4 B M

BRI 1 ~10

Experimental plots of various species

20 B ™

L Wi Sk 1%
A W Ak 20cm

b ARBRIK 1 ~5

Experimental plots of various tree age

BB ERIX 6 ~10

Experimental plots of various species

15 & H

X o & @i

Fig. 1 Arrangement of experimental plots
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{125 9 o SO, MFLAZ L, 17 KE Ticid
ARKTTBLIIC LI, SOz iT X BHNENI -
RERX T304, 603 M LT TR LTAHIHK
B, 305 AR OEEHLohfc ¥, UTDER
BRI3TNTI0OFMBEE L.

SO, 4% DFTEIT 43 ELE M L) B (i
#) 1T SO, it E LT, €oRhKEILEDT
SO, ppm (FELI. ZOHEZEME (1ppmp)
BRI EL T3 h8, {EBE (1 ppmPLF) WE
KRARNETH D, (> TMIER TV TRIENKEE
& LTI REERiEE 77 2 (SO2) Wikt L7z, P
#EDSO, DRAER & JFEMIIAT LS —HHT, —
RCHBME L D HRFMIE S DN, o Eid
HTHERKETHY, L SO L1, #K,
YL F LS LEMT S E O YRTIEET IR
FEZohb, COEIRCEMLOHPITHEL T/
BEIERL ISV 0, RENR LT SO 2R84 3¢,
BT, RAEORLACREERT L. COL5E

SO, FerEHikd7c 8 30 srlitled LLsEiGHIN D SO, LR
1F—E TR, MIPhT LI T, SO, Jg4: &
[FIRFITELEDSIL . 10 2 tfd & 25 SMT i Thidhil
gLy, o 15 ORI T HY, <
OHITTMEIE F LT . L dTHROE
SRALPE R (E 10~25 J7 11 TOD fsefs —E S TR

LcbDTHDT, —EaldlE¢30 i umLicdbo
ppmi
7 e m T m
H - ~.
<6 v R
£ K ~
s , —_— N
£, / /”M —
< /
3 / // \
]
Soy i
2l
a B
LAY
5 10 15 20 P 25 30 4
B M Time Minute

W21 AYxzFL BN S, BT LN
o W

Fig. 2 Relation between So, concentra-
tion and time in the polyethylene
covered box
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w2 % T i ki
Table 2 Results of
mom AR A 8/10 8/10 MEBEEGBEOHE YRR
X &t oA ¥
Treatment content Damage symptom of just after
treatment
i 3 LY | SO, ppm
Plot Species Number Tempeﬂ.E éf‘rea{_l’ 2 P ®O®m K # #
rature ment | Concent-
I5) time ration Test trees Weeds
7 o =4 v - R . .
Pinus thunbergii 5 304 fRe— SRR L
E3 T ek BK 2
T & M 4 5 X ”
Pinus densiflora 9:00 »
1 | e J . 33 ) 11 b ¥ravy
Chamaecyparis ' 5 9:30 < ” FEVVY TR
obtusa : #% 2 s L
2 ¥ 1&
Cryptomeria | 5 ”
Jjaponica |
7 o = v 5 Foak
605y - .
- ¥ EkiiERC
2| 7 = v L5 36 9:36 6 b muxame 0k
3 7 * 5 l by  (=¥)
2 & 5 10: 36 Tl
7 =} < 4 5 305} [ %“:"P P :F 7' L/ 3’37*11
. -3 e SHv ]
3 T A o= v S 41 10 : 44 5 ’b’P PR athvvoENR
e J #* 5 p &
% # | 5 1:14 T e
7 O = v 5 # 2IHVIY
Ton v v 5 oA * ZITAYT Ly
4 46 11:20 0.2 S AL Ty
t / * 5 l i ThYT |
= e 5 11 : 50 £r & B2
7 O = v 5 304
s | 7w s 44 | n:s o |4 mumau Riste L
£ /% 5 !
2 & 5 12: 21
w3 % B Bo B AR
Table 3 Treatment contents of experiment on various species
s bl ] Treatment 1968. 8. 20
X SO; ppm R D) B~ B = I CC
Prot Concentration Time(minute) O’clock Temperature
1 4 30 11:22~11 : 52 39
2 0.2 30 13:21~13:51 38
3 - 1.5 30 14 : 35~15: 05 39
4 0 — — —
5 3 i 30 15:47~16 : 17 39
6 S i 30 10 : 47~11 : 17 39
7 0 : 30 11 : 54~12: 24 38
8 1 30 13 :58~14: 28 38
9 0.2 30 15:12~15: 42 41
10 7 30 16 : 24~16 : 54 38
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B ()] i B
Preliminary experiment
. o B o®m (em)
218 # ¥ & R r .
8/17 1 8N % O B HR B / Average height W "
Growth situation (4, ¥ 45D B
Damage symptom of one (Living, Semi death)
v w | o 89 o7 |
week after treatment 4 L 3 v 10/17 .
after treatmen - demi ;’g}el}l!})”;le Al A ! B—A Remarks
Living | death | Death treatment )
7R s g 8 & ST 3 2 14. 4 17.7 3.3
0.5mm £¢
IR 1 56 i I & AR ST 2 3 15.2 14.5 —0.7
0—3mm &
iﬁme%~%$:‘tﬁ 4 1 42.8 40.3 —2.5
" ;f,f’gé*' 2ERamY 1 4 16.6 14.0 —2.6
5 12.6 13.8 1.2
AE, ®PRVEL 2 3 15.6 16.7 1.1
3 37.2 40.3 3.1
2 1 4 15. 4 21.0 5.6
FMEBWMIL S~10mm & 5 14.2 14.6 0.4
” ” 5 15.2 14.8 —0.4
—:?tcﬁﬁmﬁfﬁmsb 5 33.6 42.2 8.6
ErANE 5 13.8 23.2 | 9.4
FWAHKY, 7, =) v FTE 5 14.4 17.2 i 2.8
% 5 17.6 20.5 2.9
5 36. 2 44,0 7.8
FHELLBED RFFEH 5 14.0 23.0 9.0
5 14.4 129 | 35 mmm
Rt L z :137.6 32.8 15.2 D m e
0. 4 44.0 13.6 Hos
5 14.2 26.0 11.8
(B3I #DD>SE)
n i) Treatment 1969. 8. 18
X SO, ppm i D) B~ 0 ia m CO
Prot Concentration Time(minute) O’clock Temperature
6 13 30 3:30~4:00 40
7 4 30 2:52~3:22 45
8 0.8 30 2:15~2:45 47
9 0.1 30 1:40~2:10 49
10 0 30 1:10~1: 40 49
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w4 R 1 i il B
Table 4 Result of experiment
8/20° A PO tHh oo B ¥ R B
fﬂ H * X Damage symptom of just aﬁer treatmet
i # [ (6X5ppm) % M B (2[KX0.2ppm)
Species Number High concentration Low concentration
2 ¥ PRRE RLE
Cryptomeria japonica 2 @Ik IE LRk RWL
7 7 s 4 " ,
Pinus densiflora S Tr®RL PoRE !
T R 5 e 1004 "
Raphiolepis umbellata O AEF. 381
b ~ 7 ,
Pittosporum tobira 5 RAmL ’
F o4 o3 = F % e .
Pyracantha angustifolia 5 OLJHES P 3L
X Fd 32 1 hid e 2
Metasequoia glyptostroboides 5 B i
® A N g 5 Keoohi QRUTFH |
Casuarina equisetifolia B ik
Yy = NV / * AT AT FORS P
Alnus japonica var sibirica 5 @i HRI LS M e !
A 7/ % ¥ o v l 5 K_){ﬁ(g %
Acacia melanoxylon ; !'IJ % it
B N RGN e XL B0n
: ‘ > U FEanl
Eucalyptus rostrata 1 % R i~
. § ! % [ON=]
x Yy v =2 7T h v T i
. e S - % ®
Acacia mollissima o o + 1t
7 ¥ T n v ) , )
Acacia dealbata ! ’
4 02 ) v ® 7 3 XL 08 @ K .
Populus nigra 5 - WP PG AL
% h &t A i
. ®¥H O
T b [} ho 7Y
.7 . 5 =} RuHxL
Liquidamber styraciflua : PR
. . XL Ok A
+ v ES v 7N 4 .
. ; 5 £ L R L&
Sapium sebiferum % n nom
v 7 v mELLKIL 5
Alnus*ﬁrma 5 @—®H K ki L
3 v E g 2 a
Viburnum awabuki 5 @—@mAaK ”
1 7 .
Ginkgo biloba 5 b3 1 i
L 7 5 2Rk ”
Chamaecypbris obtusa PRER
7 a =z 4 5 kg €4 .,

Pinus thunbergii

DL
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2] & 2 ke (1968 year)
at various species
8/26 Lo B oo # P w o 5 . 6 2
Dzlmagle symptom of one 2/18 &ﬁ#ﬁﬁ?( ) oy oE R (cm)( IX)
week after treatmet Growth tituation Average height
3 R 1)
FMIEC6IX S ppm) | R IE( 21X0. 2ppm) L'{v- Sixt?l 5 B{feor%rpé"m/\ 10/17 B B—A
High concentration Low concentration ing | death Death trentment
2 1 1.2 15.6 | 18.2 27.1| 7.0 1.5
REK RRL 5 1.2 19.2 8.0
, 8 . 4.2 186|152 20.4| 1.0 1.4
’ 10 5 15.6 18.6 3.0
1 5 14.0 15.0|17.5 16.0] 3.5 1.0
Beds ” 5 11. 4 12.4 1.0
, 5 . 5 17.8 33.0|18.4 456 | 1.6 126
. 10 5 21.0 26.2 5.2
i i
8 oo | 3 2 51,8 65.2172.6 94.0|20.g 27.2
RS LS LER T 4 i = 69. 6 94.2 26.6
9 e | 1 4 ! 48.6 46.4 | 52.0 49.8) 3.4 3.4
Bk A WG EF AT 4 |1 51.0 58.6 7.6
5 4y 5 87.6 88.8 (133.0 141.2 | 45.4 52.4
REBGHELR REIL 5 63.2 122.2 59.0
et oo 2 . 5 72.2 84.2|93.2 112.6 | 21.0 28.4
Bl B R 5 83.2 125. 4 41.2
4 ! 4 1 68.7 60.0 | 95.0 88.0|26.2 28.0
” To R ER mkmbk..]o 5 70.0 100.3 30.3
KEmls 100%855H L - 5 108.4 109.6 | 79.6 155.6 | 28.8 46.0
H Tﬁﬁfﬁﬁfo 27) 4 |1 115.5 177.7 62.2
w7 o . R 3 2 89.8 74.0 [135.0 138.0 | 45.2 64.0
GRS Tiakabbe FRELECH~T5 5 82.6 166. 0 84.0
, . 3 2 78.0 111.2 [117.2 218.0 | 37.6 106.8
’ 4 1 62.6 87.4 24.8 -
9. , 13 1 2 2 |67.0 920|81.3 97.2|14.3 5.2
LS BEHIECT T g 3 | 2 79.0 91.7 12.7
BERHE 100K RILE| 3 %<) 5 '137.4 137.2 1138.4 137.6 | 1.0 1.4
(#) BLTUuEW 10 5 125.6 127.0 1.4
L BEAE . 5 4 1 {63.2 63.8!66.7 73.8| 3.5 10.0
() 10% % 10 4 1 50,2 69.2 9.0
) 3 ; 5 45,2 48.8 | 61.8 65.6 | 16.6 16.8
BEEX MK R L 5 56. 2 85.8 29.6
. 4 . 5 14.4 15.6}15.4 16.2| 1.0 0.6
. 10 5 15.6 18.2 2.6
1 5 57.3 52.8 1 56.6 52.6 |—1.4 —0.2
®7 7Rl ” 5 56. 2 56. 4 0.2
' 5 33.4 36.0|43.0 42.8| 9.6 6.8
—HENen L 5 42.0 53.7 1.7
. 2 3 17.2 12.6 | 19.4 13.6 | 22 1.0
RERTS ” 5 12.4 14.8 2.4
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REERBRYR T2 5

TREVCEEBELTEL.

jeEg e ERE () 8ASH

REREE DR -+ T RO TH 5. ” (k) 8A20H  8A18H
MARMSSERE  WRMAGERS Lminlgelsdms () 8 ALTH
ol N 418158 4 [18[ ” (&) 8A6H 8 A25H
FEA 7 N I 8H8H 7 3308 s Pl R 10817 108108
SO,y () 8H9H HE3E, [MEART A 2 H 18 _ 2H3H
” oK) 8 H20H 8 A18H ZOMBEIUGE, BT ENEIEE L.
S # B B bl £
Table 5 Result of experiment
8/18 o™ % oo %O R OR
i F * ¥ Damage symptom of just after treatmet
Species Number | * #® [ (7K 4ppm) it i 1 (8[X0.5ppm)
Iligh concentration Low concentration
A ¥ P&, POLEM »
Cryptomeria japonica 5 OIS o R Ryl
T 7 < v " < ,
Pinus densiflora 5 PR, PELE ’
~ = # + * o e ,
Photinia glabra S LB el ’
A4 Y H 4T & e
Sabina chinensis var kaizuka 5 gl L ’
¥y = b %2 a2 5 WA M ”
Fraxinus japonica * <
A 4 £l J Al ,
Glyptostrobus pensilis 5 BV Sl 4
e | ’f‘ 5 ”
Quercus serrata 9 E g
3 v 2 ¥ " e ,
Cryptomeria japonica 5 PE&, PLLAE ’
s
Castanopsis cuspidata 5 E S S 7
A A i " ”
lex bullata 5 Rl
i 4 7 v x 5 ” ”
Cudress. sempervirens ‘
' Jl’- 2 v F 7 U . .
Nerium odorum 5 THRL L&KL i
R F v ¥ on oz 7 7% 4 ,
Acer negundo 5 Rl ~Re 4
3 7
Chamaecyparis obtusa 5 R ”
7 o < 7 5 ” p
Pinus thunbergii
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ppm (PP Zhffe L, SKiZavio—w

. & R A0 S8 L, FREEM LS. AR
3.1 FHEABROHER WNOBRIEIZMNA 8 I TCULMS INKDET H 3 1
I3 4EARER CBAIINR) 1002 THIRRE L %, (EiY, 1[K38C 4 [K46°C & izotz. €
T, A¥, v/, ThH=Y, su=viRiigklicl DIFHNDF S0m (2 20 PHIDO R 27~31°C T

~5RITDWT, SO, JAPIAJZHE U 2o 45 B399 2 i Hofz. SO, PRGN 11X 30 9F, 2K 6045y & L
FRFMDTHB. 1XD 11 ppm % fxific 4XD 0.2 A%, T ORMDSO, § T30 AR FUL, TEY

B (2] 5 bA (1969)
at various species
8/25 1B # o #%RE 7 o ; 7 8
Damnglé symptom of one 2/3 ig#:5?-(311) F o oBow (cm) ( 10 IX)
week after treatmet Growth situation Average height
RRECT K 4ppm) | pmuC80.8opm) | % | kb5 | % g pow |
. Liv- | Semi Before | 10/16 B B—A
High concentration | Low concentration ing | death{Death treatment
1 3 2 18.0 19.0|23.4 25.8| 5.4 6.8
E L Rt L 4 1 20.4 28.6 8.2
1 |
3 I3 2 S1l4 12,4126 140] 1.2 1.6
RIEMTG ! s | 120 15.2 3.2
. ]
. o B 5 16,8 12.7 | 26,2 28.5| 4.4 15.8
o TORIRND 5 13.5 235 | 10.0
|
5 12,0 15.814.0 16.8 120 1.0
—HHERs Y ” 5 l 16. 4 20.4 4.0
| S T N
5 s e ] 4 1| "23.8 30.2 {328 47.8| 9.0 17.6
%Mmﬁéﬁlb( F5) 17&'.‘.3‘5‘30 ; 5 ‘ . 31.2 50.8 19. 6
. | o ‘
! 5. b e 1 3 | 2 | 42.8 43.4 258 45.6| —17 2.2
TR R0 | L T 4 1 428 | 466 | 3.8
) . 5 65.2 59.0 | 66.6 67.6| 1.4 8.6
mﬁ:ﬁf(ﬁ%lnl) ﬂlﬁf.{b 5 65. 2 61.8 . 2.6
1 I
w1 1 4 139.4 40.2 | 46.2 47.2 | 4.8 7.0
B3~ ” 5 -3 44.6 ' 6.8
| .
3 " 3 2 23.8 9.0!31.2 13.5| 7.4 4.5
EKERG(EES) ” PO 19.3 [ 28.3 9.0
R 5 16.6 12.6 |17.2 15.4| 0.6 2.8
Wemsd ” 5 15.6 16.6 1.0
o | 3 4 | 22.0 14.0133.6 20.2|11.6 6.2
Lty ! 5 ! 190 254 6.4
1 5 | 24.5 26.2| 43.5 38.6 | 19.0 12.4
Hsamzf»z—o ” : 5 - 23. 4 39.4 16.0
B B 5 47.6 53.81524 61.6{ 4.8 7.8
EECE Wi, 5 54.6 60. 4 3.8
1 5 22.6 21.2(25.8 24.6 | 3.2 3.4
RBLE & R L 5 23.2 25.0 1.8
) 4 1 16.4 15.0|22.6 18.6| 6.2 3.6
K ” 5 13.4 18. 4 5.0
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HEIERD 4 B & b 2 OG> THZbh 3T
&I DT, YUTO#HKICDNTIE $~T304
PlFE TRERE kD .

EEHTROE R, ShipRC B >TV B &0
bhadt, BYxFLryOIKENERELTRA
W edh, MBKT & FIIFCM 2T L, ZDlEA
THRERARHE DML LT BIRBA S LA, L
MEHOEIT OO TR 2ZRICT LTV S0, %7
BOOHEHOXbNA IR BICHEE) 2F&b
DLTHBEWuohic&{LL, BRBlRIcI BT,
5. ot 1 UGRBT 3 A MmMENDTL 3.
ZOPILBRRIBAOHENEEL T EDTIRSL
hEBDLRIZDT, oVt a—wKik 2 Th+a3H
L7, CoBRIBEDBCEMHRKT, SO,
LR VOBIREEITELLL L EBDh3.
ZOMRBAANICRBK WITEA: LT el
T, AIHAYVY, THTHYT, €YY THYT
RS T TIRIEZME TV 3 T Eaigg shie.

1AM N TR REDOBNAEABIT D& DiRkBMG
&Y, ERIEMMT IR ORISR, ThH
2z, o2y TR¥EDHIBIRY ¥ I RicER L
Db RAZF ohic (GY3). —fnT MBI
{BRONTEMOEHLEND, EARITRY, ¥
TII/DEE, T ZMRT2 (Hri6). BE2AR
BRADESE MR I, ZORIUITM2RIIRLT
W5, ZCTCHINERLTV A6 DI, HABIESL X
TRV BMEESICE L, BIORAAIIER D
BOLDTHS. ZOLHIUTEMOHEAKRETED
SO, ZlEg NI X4 iz, X ¥HMEBFHL, T
HeVHRAFITHL, DT a2y, b/ FONIC
it md b, v/ Frhbmu s Bbhs.

1[XD 11 ppm—30 53 Ti3 4 BEE& & EHE~HTI
DEH LIV AL, LUT SO, B NEEM THBE LD
MoEsitkicikbsignons, 4X o0 0.2 ppm —
30T WFEE L, S ke |EILT
b, SO, o mglHzEd ok, LaLE

w6 & & ks
‘Table 6 LExpreriment
zaz s st ® 9/10
& Ht IR Damage symptoms
Species Age (Number 1 X l4ppm 2K 2ppm 3K 7ppm
1-plot 2-plot 3-plot
- LS SmPTH# FEREEDTHLE e
3 * 1 5 PRy @ FWLER
Cryptomeria
: . E& B Sem Pl ”
Jjaponica 2 5 T Bﬁt‘ﬁﬁ7 R L
1 S —BbhIShickt ” —Hb e
E 7 *
, 2 5 R/l " RugmL
Chamaecyparis
obtusa
3 5 ” ” 7
o ey 1 s | mxoxel FRBELE 2K | WREE
Pinus densiflora 2 5 FROL ;_ R L ﬁﬁﬁ%ﬁ{s%
7 a = v 1 5 i i i
Pinus thunbergii 2 5 FRO— mﬁ@% . ﬁxﬁéil_d
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" ‘ Ok Living
10 A P Semi death
% 4 X1 Death

Height
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R
L

3

2K TRy Zusey v/ X
Cryptomeria Pinusdensifliors Pinus  Chamaecymris
Juponics thunBergii Oblusu

WM TR L EOME (1, 2K)

Fig. 3 Relation between height of seedl-
ing and degree of damage by
So, gas

NOBEHEORREM 2 kb oL, 3V bo—
WOSREWMLTHSE, 4 KICHREEDH: BEY
2B ObDEHI OB, KIA—Fpnn, W
Hifics T, MEHCEDT SO 2lED Lbh
FHRED6DONBY, WBRADKE sHBFHLT
A2&51Ibhs.

ARERK DS & DB EIAT L Acb oM 3 "
ThHa. ZOAboli—HEiTEAS b ORIGDIH:
MHY EHME), coc &3 RBKEKD EHD
Wi, SO i3 Cl #7 RAGITHedk L T IZiRL A%,
TN THYADHRIITI N & T AR & 1D/
foh, IEUVKITESISAIE (lifedd, & 7 Fps{lok
iz # L Tilimofcdiz, 2EAZMAIL TV B
WHIERARMK E O, i 2 FEE VSRR
HHY, MIERTIMED SO, Itk 3 BOMNRLRZ

WL, DT 3.3 T~ B,
3.2 HEJNRBROBE

TR SO i, Ay, ®HEROHH
DHEEER BT DT LA, D 5 % S0, 10

ppm 2R SLUTF C 30 4L RE 413, SO. ik
e CatbggtAReg) »uivd o S & O F TOI
Prpt—EfE 3 & bhic DT ARBRO #HE5)
SO, KisRB =R L 1.

ARERD SO, MPILSTiki3 TR & kT %X,

5 b B®
of various tree age
1 A
Cam  8/18) 2/3 EERR 4K o owowem (3K 2K
(treatment 8/18) Growth situation Average height
A
4K 25ppm SIX Oppm [ 4 | k5| K o
Livi- | Semi Y30 MR 90 B | 23 C C—A
4-plot 5-plot ng |deathDeath| ;0% ont
KZLALER _ 2 | 2 | | | 258 25.8|36.8 340 46.2 45.8]20.4 20.0
#OL & 22.4 31.0 46.0 23.6
BLLE _ s | , | 402 300|546 40.8|67.4 55.4]27.2 25.4
@ & 37.8 51.4 67.6 29.8
KOEMHLET _ s 2.8 19.0 252 222|268 26.4| 5.0 7.4
Be 3 24.4 28.6 31.6 7.2
KOLN 65 E T _ 5 48.0 45.6|50.3 48.5|53.5 5.8| 55 6.2
B 2 47.2 51.6 56.6 9.4
EDTEHELET _ s 55.0 62.8 | 61.7 62.2|60.5 65.5| 55 27
#we 4 69.2 73.6 79.0 9.8
S 146 14.6 |17.6 16.2|18.6 18.0| 4.0 3.4
glem ik - L 17.0 19, 4 24.0 7.0
»
35.8 36.6 | 40.0 39.4 | 43.4 47.4| 7.6 10.8
H2em & - 5 3.2 | 39.8 47.6  : 10.4
. _ 2 | 5 |, 138 160:17.4 17.2]20.2 20.6| 6.4 4.6
' 13.6 | 16.6 21.2 7.6
. _ PN 37.8 41.2]39.0 44.0|42.0 48.0| 4.2 6.8
41, 4 43.8 49,2 7.8
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D SO, JPEE sy, MFRNEL, MFMERTELRTLC
LONTIRTHSB. ORI 3 HEHH THOOEE
IDWT SO, ik d 5 btk 2 N2 TETHD
B8, ASENE 20 By, 44 SR 15 AEElIC OV TR L
foo TD2HIEOHNZET LI b DI K, SR
THs. WETEARM (R¥, e/ F, ThH=V,
sa=y)tavto—nRGRHEE LTWERILL.
ZHEOHIHRR, TOhOEBUHFLRICONT
OFEFIFEL, F5 R UFER) (IE5mais L
TE6X—5 ppm E{EHAE ML LT 2[X—0.2 ppm
Z, WMok (A44ER) 13 HiREams LT TR—4
ppm &G ENMTEE LT 8K 0.8 ppm 2 {ULH &L
<Lk,

SO; iTxf4 2 %D s R D R A IR 4 R
Y, ZWIKIGREL TV, RS >ho s
W=7k S THB. KEH MO ERICRE
CHURM LD LB R EDOMNBY, F&EboE
LTRTHYTH (Y Y=THYT, 74THY
T, A7/ Fvor) BERETHREME, Wil
TiReoFEAML, HELTHERTS.

MUANHECH B 2—H ) v R} 5 2—(2OFIHS
AL THAM L L OHERET B, =&, TH=Y, 7
o=y &R CERDE M E DN B WP iNRD
FCHLRLIDTHIT B, 4 F/5+E P&, ¥<}
Y a3V Fhb/MHOETRIBAELCERL, FHD
Bl $IERTA 2 a4 ¥, 24 vavbElioE
bhAENEWETH S, RIEES btk o ik
BOMTONTH B4 2V Y RTS, TAYHTY,
FUE VY, 77V FPH T FHNEA EY] &
129, L & ICR~EHREICERL, 4120 YR
73, FrvFvad, 2TV FEHIFRERES B
M, TAYV A7 VREEDTEESOT S, DM
RIS DE LTIISEEEITIRe 2 F, AAYHAT
F, A2V ¥YH4T VR, 4 F a9, LEEMTEEG
TIFHEDLD (7 F 7 FMDREL TV B) HiE L,
VY und, VX7, $raVa, R=fhF A, T
AV, RavF o b oNsds. HhoRbhFH
BEL, BARTHRS K CHELLVEFSBVEET
18D — S8t bihl 5 (TR b v &
JicBbhs. zopilflobnE LT, Y=V
JE, YU¥ Sy, aFF, vAENDE. R
MBEL GBS, Y4 EZBRVGTHEIRINC
MFDOIBH, HERETRESRLEATINALD

b, SO, {kfitkb s b DRE UV LS Ikllbh 3.
T2 ARBOENLEDTEYD, KO ERBIRFAA L
gelittsudt, KOTFH (EREPE <) 2 Aataitd
3.

DX CHMBIE DM &SN, BT & 2T#
WHSEIPANNic Fbh B GUNH 5. Chiz o
JE, MEShurBL T3 Edh, eh o gl
HPT LS IER, HiIKevilTORENLLDTH
3. FIPLOHPTVEO, RRMICLP TV
DEMB 5.

BT K> THE 2 0 BT LV D,
HOEMHRBEST, 2¥, Th=Y, Ju=y, o
—~HANVBRL T E—, FUEYAEENRT LML
K% ZPL, THYTH (Y v=Thy
T, IH¥THYT, 23 /%Fvav), 2F+ElF
F, Y73 3 GRIAVGIEMRITHEE S THEK
Lizt® 3.

PlED & 51T SO, i #EER S HFic k>TH
1250, BHMIoKexd 58, il gD
FEBRAMITR U DNFL~TTH 5.

WOTHESO TS MA T LAAbDTH S
W, %P 335 S0 it (—iErsiiThh
(D, SO ptisll (—EEETHhIL) (& BELIIC
BONOTND C & B BV THTW A
V. R DRI U7 R R R S D RER I
SBABH (a P HIYYY, 2R, 70k, F4AH4 Y
Ky, a—hNVoSRAE—, 2—HY¥F)Y, 70
WHEeF, VIOXFXI®F, ¥k, avavyy)

HHTIARLL.

3.3 ®SH SO RIGRER

HTTHRBROKE, BEROKE XICK>THH
EHH D LEBAIH, UERICHIIOEAR (2
¥, /%, Th=Y, 2707Y) 2T SO, L
ARSI, WEBRAK, MBEDEIER, TOHhOAETT
RVELRLICLONNE6 KR TH . SO, WFLDH ik
RO HTH Y, MMHHEIII0 P THS. i
AR E D S4B 7cdh DRV 4 [X25ppm)
YL/, 2 DLDd AR L SV HUE
WHED SO, sk, 2H3H o4HiR
HHLEDLEL: (Bri10) THEL,, WolhBlidE—
HMATRENDHICEDhTEY, BHPMcL3S0; &
e g 2tk o R1ib I LB LNES
Th5.
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Fig. 4 The pattern of some conifer tree by SO, acute damage
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Fig. 5 The pattern of some evergreen tree by SO, acute damage
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Fig. 6 The pattern of some evergreen tree by SO. acute damage
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Fig. 7 The pattern of some deciduous tree by SO, acute damage
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3.4 SO, RELHRER

S0, i & B 2 g 23 S ML D By AT I3 4EIR

WK EDTH o BREE 252, Mg Eaiciahl
K& 3. LALES, (SEBAFTEIERS KT
<K, FHERBALEEEI R DL RIS, C
DX S IEE EEENE L Thd, MBI/ ERFRY
MBHOTHEER HNT 5 TiEN FZ Shiily,
SO, MEFOBTE & MBG—EilEB T, T0%
OEENZ avio—wvXE W LIcbod, H2
%, AR, WOK, FORDOEHHINTHS. h
RESADOYHTH &b EMMC L >THMARICE
2HY, BROEIRA L LR LSV SORE S
#EZoh, TOHT SO LDMFE 325D T3
ZERL DALV, BREESAVIRE LTEL SN
BT DTHE. ChodEnsHSMTo
vio—wikB LT, SO AT LR
MR ANE DTV B a—AYaRtF2—, T
HAYTEYY=, Y2bAY)a, Z4ad, A2+
24 vHiT SO o3 Aibidigin b o L Bbh,
RICZTNIZEERIEBEOD, UL & SITH
LTWBIv—7ELTRY4, ¥, €774, ¥
TNV F, RFNFENF, AT/ FVOY, TH
WHAIY, Frdva¥, Yov¥ Ty, yrava,
1 FavEHhbo, choldifiv&idlbhis. £
DFavFs b, WAV A TH, =405, &
JF, RTVFALF, R=hF+ A, A 2)¥HAT
LR, Y2 Y4, VX7, £ 2)¥RTF, 74
THAVTIR IV a—wvDEENARD CELES
M, SO KX LT & D LB DM DHH B
LHCBEDLNE. COEINBT EMBENEDSO, M
FTREEGEFHELTS, HudBESELTy

ZHFNHY, LrbNFiEA30 4T hsc &
6, BEOAZGRHNIC TSR oMR
YRFZ 5B ETHD.

4. E 2

PILEDH AU T TaE TR ET AR MT Co
SO itk B2k EThH Y, A OEA L
W TIEERMN L THOTHE, KM ck>ToAD X
BCENHFIEZ S DTV, $ED TRy BlH
DRZIGRIC & DR DE N L IR D £ Dz % R
LT 2H, Akl & 40K & oficiamttsd
N, Thick>T LR Moh s cEick
Y, tEaTd AR S Ik 2 0 TId
W ENENRIIHZ TS,

EVFiidb N, KMo T 2D, €0k
RIGRBESL 7 8 ~10 FIOT/RT L H v . X—fk
WWARIGHITI M —D b D TR L, FHHHFRELT
S0 ,, CO, NO, H,S, Cl,, HF, NH; - s ),
choMIC Z{LL T SOs, 05, NO,--54 5 5.
R oDffiH A ERFITIEVCADEREL, ch
BABEED & @, TGOS DhiH 5.

INSDH A, ELCAMBRINT, S48
KANDZALZEF B, WICKRER MDY, Bk
METTbOEDNE. LALES, WETIHCH
5 OO b D R TEY, SO, Ik Tita
IR AT B HH TR Jl & #ETd £
O, IEMSEEE DTS S, TGHRE QR AGEA
T 5. ZOLBwAEbhhbhdBik s ARG oM
FRIFANNRT I8 EELTPRIZRMLL T h
26DEMbNG. REFMIEC BT S SO, OPLE
L HEML, —fHTI2 0.2 ppmPl FAYAAE TH Y,

w7 % AL FUA s R B0 e M ILAE R 2 e (g/m?/month)
Table 7 Year variation of quantity of dropping dust in Kitakyusu area

D * Year

itl!i’ﬁ\ 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968
Area |
I % b &

Industrial area 33.27 | 33.06 | 30.51 31.25 | 27.27 | 22.78 | 26.07 | 21.75 | 20.82 | 23.32
(e R U -

Commercial area 23. 31 21. 89 19. 36 17.43 17.22 16. 38 17. 64 15. 58 16. 37 17.29
E OB W O

Dwelling area 15. 46 15. 68 14,41 14,10 13.91 11,41 11.95 12.37 13. 62 14.15
¥ 5]

Average 23.72 | 23.53 | 21.42 | 20.93 | 19.47 | 16.86 | 18.55 | 16.57 | 16.95 | 18,39
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we R Aefuil i R SO; 4EZE{L  (mg/1, 000m2/month)
Table 8 Year variation of SO, concentration in Kitakyusyu area
* Year

Hb 3K 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968
Area

I X B
Industrial area 0. 807 0. 841 1. 045 1. 004 1.137 1.092 1. 110 1. 144 1. 357 1. 941

ok M B
Commercial area & 645 | 0.640 | 0.670 | 0.677 | 0.777 | 0.794 | 0.747 | 0.801 | 0.950 | 1.317

F R O# =&

Dwelling area 0.438 | 0.508 | 0.592 | 0.554 | 0.594 | 0.626 | 0.555 | 0.674 | 0.801 1. 145

¥ ¥

Average 0.645 | 0.649 | 0.736 | 0.719 | 0.823 | 0.837 | 0.819 | 0.873 1, 031 1. 465
M9 FE AEMIHRINEEFILG CAR, SO, BEEKRLE

Table 9 Year variation of quantity of dropping dust
and SO, concentration in Omuta city area

%7 T R 3 | BTFiILWCAR (t/km?/month) | SO, i SO; (mg/D/100cm?pb.)
wo® 4 o———_ | Quantity of dropping dust concentration
" Year
Area T —~—_ 1967 1968 1967 1968
EJ B®
Industrial area 24.86 32.38 1.07 2.18
im Al 111" ﬁ
Commercial area 19.81 22,15 1.26 1.32
i =
Dwelling area 8.11 10.17 1.26 1.37
¥ Average = 18.38 21.74 1.16 1. 49

chiC k ARIAR~ DS & LTEHEDN S,
Lot Yo Lbh AR SO, AL Blilick
STZEL, PMES R Vogl'® i3z DR AT 8
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j~3
=3
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So-
8 R
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i3 o

NSSL 0 S
N .« S~
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~
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So: i HIEEIM &
Treatmemt times
MBI WM - WIN R U & BT BN
Fig. 8 Concentration, time effect and each
damage
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DTk REIL R0
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(3) BT X o TRIZRIIT I NP2
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1) cokH>BBRTEDTY DL D EHEFTL,
i 22 T L 220,
R HE R

1) —micHEgEMEE Y, BRI EIHE
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W10 %

Y (A LT S0 e e 5 Fombitkic2nT
Table 10 On the resistance power of leal against smoke damage (mainly SO,)

X H ¥ < s W Very strong
L] 1] kadota’s expriment A M % This expriment
”»n 4 2 X 3 v Y 4 7 oL Vi e
Juniperus conferta Bladhia crenata Chamaecyparis obtusa
£ F / + T # 2 H v 9 o A4 Y 4 T *
llex integra Mallotus japonicus Sabina chinensis var
! kaizuka
(Y o #H . = F ¥ 4 4 + 2 3 |
llex rotunda Picea abies \ * 4 Y F 4+ 9
i Nerium odorum
o 1 U F 7 .

Nerium odorum

AT S S A B &
Eurya emarginata

v A N
Elaeagnus multiflora var
hortensis

hd 7 = K s 4
Cinnamomum japonicum

H ki
Laurus nobilis
oA 3 4 ES
Podocarpus macrophyllus
b2l * / *
Torreya nucifera
bzl 4 v N /
Dendropanax trifidus
v 7 # v
Cyclobalanopsis
myrsinaefalia
2 & o 4

Castanopsis cuspidata

[ B / 4-_
Chamaecyparis obtusa

P4 a o
Trachycarpus fortunei

+ n b / +
Elaeocarpus syluestris

# z 3 T F
Ligstrum japonicum

* D) -
Canarium album

4 i P 4
Michelia compressa

< * P4 i
llex bnllata
(X o ¥ox o F
llex rotunda
i I 1] 3> X 3 x ¥
i Ligustrum japonicam
VoY vV r =T ¥ v
Washingtonia filifera
I
y = w

5
Cycas revoluta

L R 2 ES
Padocarpus macrophyllus
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ERBAHAXRARLG G

%21 5

2 W

fq n

Kadota’s expriment

A ® B This expriment

[ b 2 D] A
Daphniphyllum teijsmanni

[ 4 VA ;%'.
Camellia japonica
o4 i v 7
Camellia sasanqua
o} ~ 7
Pittosporum tobira
o 4 Y h 4 T F
Sabina chinensis var
kaizuka
b W " g N

Elaeagnus tsukubana

v » d
Elaeagnus glabra

s

+ 97 v wa 7
Elaeagnus pungens

o

Pl a 7
Ternstroemia japonica

+ 7 %
Cleyra japonica

3 H bzl *
Eurya japonica

ot F N ¥ v ¥ T v
Lnus sieboldiana

4 K P /
Ligstrum obtusifolium

o v = P2 x
Viburnum awabuki

kv 7 ¥ A ¥
Cedrus deodara

ex & 4 a 4

.‘f
Metasequoia glyptostroboides

7 * +
Aucuda japonica

(P 4 A (4
Magnolia grandiflova

A

2
a edulis

5
Pasani

T 7 1 v
Cyclobalanopsis acuta
o b A € F
Photinia glabra
L 7 4

4 7
Osmanthus ilicifolius

24 L v & F S
Athruphyllum neriifolium

> b4 * v B
Vaccinium bracteatum

7 7 > v
Gardenia grandiflora

2 7 F ¥ D
Gardenia grandiflora

1 7 1
Taxus cuspidata

7 7 P + 2
Platanus orientalis

A 4 v o= ¥ 7 3
Prunus speciosa

7 * F Y
Firmiana platanifolia

[ I~3 ES
Cryptomeria japonica

b4 ¥ D) v N 4
Raphiolepis umbellata

ol ~ 5
Pittosporum tobira

o v o 7 a
Viburnum awabuki

o~

= 71 + b
Photinia glabra

4 2 ) ¥ % 4 7S v R
Cupressus sempervirens

o/ 3
Cinnamomum camphora

L 4 + vy K 7

Magnalia grandifiova

=}
Dicalix lucidus

e/ N E3
Camellia japonica

o L v #
Camellia sasanqua
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2 bl Common
L] m Kadota’s expriment A #® ¥ This expriment
o/ =] < b4 7 2 U \ € 7 < *
Pinus thunbergii Hibiscus mutabilis 1 Casuarina equisetifolia
<z + * ex Yy v = U h v T oA F F) b
Euonymus japonicus Acacia mollissima Ginkgo biloba
T * 7 < F F N <= gy T kg 4 A / *
Elaeagnus umbellata Quercus dentata var ; Alnus japonica var sibirica
grandofolia |
e * ¥ v oy T .y v - 7 v
Alnus pendula o F N F T ¥ & Alnus firma
Pyracantha angustifalia
o7 b3 Vs + ! T A v 7Y

Cinnamomum camphora

4 2 “ .
Iex bullata
Y4 ¥ *
Zelkowa serrata
N 7 / *
Aphananthe aspera
Ailanthus altissima
b 4 ;1 F
Gleditsia japonica
N a d 7] v S
Weigela coraeensis
A 7 5 b1}
Populus
N Vi *
Albizzia julibrissin
¥ v F 7
Arundo donax var
benghalensis
il v 4 F o
Rasa trifidus
N icd H b
Hibiscus hamabo
w Vi T v A4

.})-
Hydrangea macrophylla

4 + 4
Hydrangea

I 7 ”
Hibiscus syriacus

P 1 7 4 7 7
Liquidamber formosana

2 -z 2 4F 4
Pleioblastus chino

Liquidamber styraciffua

(4 o < v
Pinus thunbergii

o4 3 J F ¥ w v
Acacia melanoxylon
7 Vi T b2 v 7
Acacia dealata

% 7 v ¥ A =z 7
Acer negundo

Quercus serrata

a b/ E}] 24 + v
Cuninghamia lauceolata

¥ ow v o & X 2
Thuja giganto

a F ¥ vovov
Rhododendron yedoense

=

4 7
Osmanthus ilicifalius
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FEHRAKRERBIE B2 T

% I

Weak

E2bHH»TH W

Very weak

| I
Kadota’s expriment

LB
This expirment

‘I"] i

Kadota’s expriment

A W R

This expriment

Yoo Ay
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Summary

We report the result of experiments and investigations that the SO, acute
damage symptoms (leaf burn) of staple tree-planting species did in 1968 and
1969.

1. We investigated concentration and exposure time of S0, treatment
methodes and measuring methodes of deusity concerning the preliminary exam-
inations,

2. We investigated damage symptoms (leaf burn) and after growth that
was enforced by SO, trecatment (12ppm~0.1lppm) against all 35 species concerning
the examination at various species.

3. While examining, the above damage symptoms by treatment of SO, we
investigated the tree age classification at the same time,

We conclude from the experiments and investigations described above that:

1. Seedling of staple tree-planting species showed considerable damage sym-
ptoms by SO, treatment (10ppm—30minutes).

2. The resistance for SO, of four species in our forest tree can be described
as follows in order of strength: Chamaecyparis obtusa (Hinoki) is the strongest,
Pinus thunbergii (Kuromatu) is the second in strength, and both Pinus densiflora
(Akamatu) and Crypromeria japonica (Sugi) are the weakest.

3. SO, acute damage symptoms differ by species, we are able to consider
some systematic classification, Namely, damage appeares sensitively and speedily
in one species, and in another it appears late and insensitive, and just between
the above two species, there is the middle type species. Whereas, there were
tendencies that damages appear concentratively in conifer trees, from the tip of
leaf; in evergreen broad-leaved trees, from circumference and middle-portion on
a leaf; in deciduous trees, from between vein of a leaf.

4. After growth by SO, treatment was recognized as obstructive in growth
both as visible damages and as invisible damages.

5. From the fact that damage symptoms of trees differ even in each tree
we can presume that health-degree of seedling affects those damage symptoms
very. stsongly.

6. We have observed that the older the tree age, the more the resistance-
power increases on the tree age classifity SO, treatment to seedling of Cryptome-
ria japonica (Sugi), Chamaecyparis obtusa (Hinoki), Pinus thunbergii (Kuromatu), Pinus
densiflora (Akamatu),

7. As is evident in the table 11, resistance power at various species on the
S0, acute damages also agree practically with chronic damages to the species
of strong resistance power. But that of feeble resistance power has tendency to
become a little weaker than the resistance power of damages. Nevertheless, the
judgment of resistance power against SO, at various species by acute damages
does not severaly contradict with the resistance power of chronic damages.
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Table 1 The items of inoculated iogs each testing strain
" - HARY % W WK - - HER ¥t " # m W
2] s (*) } +# B (lnz) i ES (*) 121 1A (mz)
w 4 25 0.190 6. 665 F7 25 0. 156 6. 638
B8 o 3 25 0.177 0. 391 F 10 25 0.157 6.318
BE 6 25 0.188 7.054 F 14 20 0.152 4.796
1605 20 0.190 5.797 F 15 25 0.183 6.874
8 i 25 0. 181 6. 390 F 16 25 0.205 6. 949
6 45 25 0.187 6. 391 7~ 1 25 0.155 6. 037
3 5 25 0. 180 6. 444 16~ 3 25 0.159 6.214
I 5 25 0.163 6. 142
(15
1 2 3 4 5 6 7 8 9“ 0 1 121}
K1 A0~43E ] BIFH R RMU R T 1 B Y b EHREk i
Fig. 1 Averge maximum temperature by each month and average
precipitation (mm/day) four years (1965-1968)
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Table 2 Percentage of seasonal yield on each strain

u x 9~12)1  1~5 C 6~8J1 . . 9~ | 1~55 | 6~8)
oAk @y @@ RGO R CO NN
w4 o I g | o | F o7 se0 | 340 12.0
JUYYSIIE . 26 ! 74 0 | F 10 42.0 i 58.0 0
PRk 64 29 1 71 | 0 pF 14 68.0 ' 320 0
1605 ! 48 I 52 0 T 18.0 , 820 0
8 15 48 52 ‘ 0 i F 11 | 25.0 | 75.0 0
6 3 46 | 54 0 7~1 3.0 | 6.0 0
3 5 95 0 16~ 3 420 | 510 7.0
I 5 ; 49 ‘ 51 0
# 3 [N TR R s B G G
Table 3 Results of cultivative field test in summer
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W4 10 | 0079 | g4 |2~21C| 20~21 | 400 | 825 | 19 | w1klnik
F 5 10 0.062 . 3l 8 J1 1811
Fo7 10 0.061 | o oogpe Bklm | Clod)| 2 Lo 94 302 [0 5K
F 15 10 0093 WEZRE L 27°c L 9~17iy . 600 . 9.4 0 | 85190
7~1 5 . 0.034 ' i : i 4 ‘ Yotk b
s F 10cm f
16~ 3 0 | oioer | ke ; | 38 | 10.09
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4, E E =
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&4 ATHBICET 54 2 PGl EDO— [
Table 4 An example of yield on bed iog in a cultivating house (414+:49295)
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22 F o7 570 10 | 560 ! 116,079 (642) | 273,117 (570 488
: 1605 | 312 14 208 | 426l (2D |114 162 (298) 377
g1, 1,450 28 1,427 . 86,122 (457) ' 467,109 (1,427) 327
_ R [ [ : _ e .
A 1 3,762 ! 56 3,706 | 342,202(1,867) | 1,356, 754(3, 706 | ¥ 378
H 1
3.2 6~3 © 1,172 | 0o ' 1,172 1 — 190,142 | 161
- F 7, Loz . 0 . 1077 — 195,791 | 181
[T 2249 ' 0 | 2240 ! 385, 933 EHy 171
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1) F-7, oA, RFRELSHEDNBITHS
16~ 3 Jerr 121 ko Egl-oie.

2) F-7, (GEEOWHAIEVINT, KERKTD
T EnEBdohic.
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Summary

From 1963 to 1968 1 made comparing in respect of ecological characteristics
among hybrid I, of Lentinus, obtained by crossing two different local strains, its
parents, and other local strains.

In consequence, T recognized that F-7, which was selected from hybrid F,, was
the strain which could be spread as a superior race in this district. (The method
of crossing two different strains is, as follows; first, mixing spores of two strains.
I inoculated the spores in the medium, and inoculated again the mycelium which
grew from them on the log. Then 1 made tissue isolation of their fruit bodies.
and called each of the produced bodies hybrid F, strain.

1) The yield of -7 was superior to 16-3 and 121 which are the parents of
mix culture race,

2) TF-7 belongs to the big pileus strain and is characteristic in having a big
suitable range of temperature for cultivation,

In consequence, the growth in autumn is earliest., Moreover it is suitable for
cultivating in summer, too; and may be a good race for cultivating raw Shiitake.

3) F-7 is carliest for forming fruit bodies in a culture bottle, and in com-
parison with other races it was observed that F-7 had the suitable quality to
make fruit bodies.



> H v 7 HEWO
A E R0 T

(i e B RD



T T HIE O EIE I 2 0n T

AN A ] e AR AL - IR R

1. 12 L » 2

PRI YOEH],  AHOER AL L TRASN e =)o~ e TAYT, ZHT A
7 35 HZDORARD RO TSGR, TS I SRb D, FURTRTS 2 e b
LT\ 5.

L2 Lol 2 Lot bR T 2R O i 2 D &, OMIflE A E V. XHHEE{OB
B BIIUNME LT, oI T—2RFATVL AT /F v my « THTTIRSHEL
AU B AR R T .

TYTHhTT, A5 /F%Fvay e THhHeT (WUFTHSTHEECD) OFWEEMIE, 0
WOMmN DS, REOM L ML INIBMICHS. ST » > 7THOENIC L 2TH
M TH O IcA TINDBFERTERIAL. BARC LT INIcZ LiL. 7 h >y THERWNIC
EDTFRIREZLTHS.

ZOLNCLTT Ay TEIOWARGEEI L END L H it o B HT 514Y
TSI D TR IR AL ) ThD. RO B V2L, IWRIBHRE)
WOFHT, AR A LI T A U TR R (83 B 0 B A a0 Tl T
HES 2.

I3V MR A RS TCIITCE, THYTHAWNOES OIDIC 73T 2y TRFCL
b, 19674F, 1968 411D 2 A AR BS CTHT 27 ViTIRK A SSIEC U T, Wil 2490
o1 % SR fe.

2. TYTAHIVTOR/EILONT

2.1. EOEREOBENA_EFNDIM

T AH Y THOTIBIRC R\ T, 1CATHRBIR R RIc D & ik, AXHHICI VTR
Wi R QB L BT Ay THIC L DTG TH 5. b A1 Tk 1 EZ D
BHERIIN A ZEI0I U o3 DA ki L, O X VI CIREBOFEICHL DTV D. Fke
TREERTORIFOMPY, HHEFEOTA, PRI, WEORMTFOob Ioe LickbRE
ABUNSIEMT 5. BHAMEETICHiE 2 Licicd, BURTAC LD, PRI
RLUT, RATNOERNICGERMSE L 2TV 2iI2 b2 0bbT,. HBREIREY B2/
B, BLAYXZHMLENETFLIIORWHTHS. ZOL KT H > THEOBFEWITITLL
DL TH 5.

TIE— RS YOO ATR I v, 2 YIEDORM 2 bR L E N1 #
HEOMWIITTETH L V2 5.

2.2. BEETAZHEBGBROERSHHEE DMK

1961 SEDFFGA KO KBRAEND B, TOIECEOTH L 5 &, B & ERIEANME. Th
AR 5 FERIRECE ok, FTIRO L 5 RFERRD B 3.

1



[N SN o - VA S ]

W1k W Jit] 53 PNy

T T

i PRE 6 mm gy Bexl g b e, oW &
s | aoks Fdh b— T e e
i A k R D | (o) ] (e
m |  85~12 | 7.643 5,632 533 250 381,193 o] 3] 11| 0.736/ 0.806] 0.839
RV — 0519381 6,974 1,281 381 373 431 0| o 7 |0.743 0.879 0.12(
42 | py 64~1| 7,426 5,128 ‘834 395 366 844 0| 1, 10| 0.691) 0.802] 0.856
I:‘ . ! '

i | i 507,730 2.658}1 096[1.123 2468 0 4! 28 |o. /°ai0 834} 0.875
w VB 11, 813;9 783 282 128 89 606 15! 2| 45 |0.828 0.852 0.862
Wl s - 2,110[1 76 45 2% 1 77 — . — 9 |0.822 0.841 0.853
MO 3512 720 ustg 29 20 15 11 — | 1 I 210,723 0.734; 0.743
i m77umn21mhsu' 72 29 Ml 61 9| 3 z!o&dowgom;
K it w1s °13H4 909' 421; 202; 129 861 21 ‘ 6 E 58 % 0.818 0.84110.852
071 X@FHTR & {RNR & DR S BAGIR RS, AL RD BT 5 FERiTEE

PSR & OHIMFER R RDB L, K7y 7 OERITRD
iR FlcE D, 578 v 20iMIRELTLS L 83%
~38%, FIRIEMOEBELILTHBHD
Th 83 HB~57 %D 5. Th
T 0.88 ofIMFER BRIz &
i3, 1961 4RI RO TH 2 B & Z AN
Wk LTI O L 5 eBlfEr S % &
XTI VERS.

X1 F@QO iz 7= DED B
WA DT LT T B 4 DT
5HH, 1967 $ED & 5 Fewpiofi < 4
WL IR ORGSR O ER, o
BAEG D HF &, IR TIRIEEN:
TlfeddnrPbhsd. ZhEEK
@b+ 5 L TRIO X Sic/e 3.

KT L [k fila R L T30

) RBRIEBGR AR AL e B
(o T BRI, AT HIC

lb\

x4 B HEmE A TR A KD,
itz 0.88 o fitaid b,

5 318 AN

F¥ Kb

e i
BRI (i Tl B fo D 28 95 1 8¢

D]

FLTHUIRRICKEL LS.

i) BEERREIEESIKE L Igdicoh, BRI L, T L TeRmMg,
AWML R TS,

i) BERMBOMN AT AL, ToA TR IR iT R L L vde.
iv) FEAitoic kb RRiFaEOBERIO L Sk b, 41K S F0OEDT
AR RAUBIEHIK 3 FO b 5.

HO*

3. 7TAHAVTHEHICVNELSBBHESER

PR ERCIGEH LB A RN LR R, Bl ROFREIIK O X S iciKEL T,



NS e TS - RR T Ay THHRIOBRMEFICONWT

9 20 40 60 8 100
@ Hohi I & AR AL @+ - -t ¥
0F — + — + — + — 180
@ S - 1 1 A
% ool — + — + — _
@ ko HINE a % -+ S K-t 60
te ! e/ i
* 40 - ¥ '
L~ + -+ — 4+ — {40
1 Sl I I
0 — Fo— + — + + — 20
x- ! ! !
} [\}
-t - + - + - 4+ - + - + 5F + -
[
4t + - 44
% i |
40 o
1 B 1z 3t + —_ 3
‘*H "
t 74 !
. 2k + - {2
le
1h 1t + — + -
Kl
10 2 30 10 50 50 0 2040 50 80 100
S () Mo e ()
o1
M2k AT HEBNR
i | B B MR MERCD | R EM | 6 %
" ‘ 24 v ok WA 1,020/kgr 2.5kgr 1)) )
po | iR i 150/kgr 3.6kgr (12)
IR Y 4o A 1K 290/kgr 3.6kgr (12)
N v ~ ] v 1,620/kgr 1.8kgr 12)
14 24 2 v oK E A 1,020/kgr 2.5kgr 3 )
% i &% & 150/kgr 2lkgr 145)
o " ra 3 290/kgr 21kgr )
: w ~ =} v 1,620/kgr 1.6kgr D
oW 1,000/ A 17A
T x L To/A 17A
FRETRE; 1,000/A | 124
i | ] |
H ﬁ: 700/ A 120
oo i o 3,000/ > @i | EAER2~3F
g s i y 180/f¢1 4~5 1 ” 21
B M i HE £ 70,000/4 1 5 ” 74E




i B ORY ARV IR B OB 0y W21 5

1o b S ——TEO W MBIR I D T8 L AU & 8 % L A0

FERR (P)—RFAS L2 T6 % LKA

TARBUE O _ER-R——BE DT RO BTN 6 2 T 5 % L AUE.

JERMRZ DD ERHR () —f ) D LR L2 4 % LREL .

BRE—BAI R Tl DR b0EHEL, MEDLARVEDELT
MHELT.

3K S AEBEBREIS DAL B

S o D mwon | essmne oW %
oy ' zyryyam | ssg | 1o M
¢ Ja—neEsyy 350/kgr | 20kg (D
| DBCP i 1,000/ 1 3551 ‘ IS
w | TwElvamm T t/kgr 3-5kg %)
‘ AR A |
Tl koo w | v |
SN EE RN
BooW b @ B B0yAE | 1A BIEHR T4
FHEO () NORER AMO () AREK (0 () 2B (GBR) Mm%

TH5.

WAy B N € o i

i LR G TR %
I (R S S 26.4/kgr A0kg
o nook | 70.0/kg 80kg
P o o ¥ 35.0/kg 60kg
% | e 17.7/kg 60kg
$t ph 4 # | 112/kg 100kg
I WP 252k 5,000kg
2 < 4 5. 47k 80
5t n 7 33/ 610
7 7 30/34¢ 163
/B VO B 50/m? 33m? B EE 59
o r 150/A 104 P 244
[ = - 72 433/m* 50m? ” 29E
| L
wierg | | 12/1 al
prentepe | B ook 0.0kg
Tl B w2 0 e LA | BA |
- & T, IR B K - ! - '
& 1w Bl AR U L oA BA
‘ oMM T R 1,400/ } 5 T AR ~ 5 4
T o 1,500/7° 5 T A
u . v B 1,200/ 5 T " ,,
B VA 900/ T 5 7T ” 2~ 348
il . A 2 v 7 300/ 2T , 54
N o 1,000/ 1 @ " ”
o 1,500/ 1~ 28 2 2~ 345
ST (vavh) 740/ | 5 i ” 29F
9 <~ | ®/T | 5T P 2~ 31
B | B s # | 200,000/4 - WTER T



ANTT - RIS R Ty THMIER IO RMAICOWT

10 & MHLIIOL GO K EIND LS (GER)

" el B e Eato s oA ME O | mESEBRA | W m
w

5 ' BER | LS o k| M EER | F K
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: 14 ©2.9372 2.2609 1.7317 1.9799 2.5785 1.3667 0.7931 0.4423
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4 | 583 | 525 | 466 | 408 | 350 @ 201 | 462| 416 | 369 | 323 | 277 | 231
5 613 | 551 | 490 | 429 | 368 | 306 | 458 | 412 | 366 | 321 | 275 | 229
6 643 | 579 | 514 | 450 | 387 | 321 | 453 | 408 | 362 | 317 | 272 226
7 676 | 608 | 541 | 473 | 406 | 338 | 450 | 404 | 560 | 315| 270 | 225
8 710 | 619 | 568 | 497 | 426 | 355 | 445 | 388 | 356 | 312| 267 | 223
9 744 | 670 | 595 | 521 | 446 | 372 | 440 | 397 | 352 | 308| 264 | 220
10 782 | 704 | 625 | 547 | 469 | 391 | 437 | 393 | 349| 305| 262 | 218
11 821 | 739 | 657 | 575 | 492 | 410 | 433 | 389 | 316| 303| 259 | 216
12 863 | 775 | 689 | 603 | 517 | 431 | 428 | 385 | 342| 300 | 257 | 214
13 904 | 815 | 724 | 634 | 543 | 453 | 424 | 382 | 339| 297 | 255 212
14 950 | 855 | 760 | 665 | 570 | 473 | 420| 378 336| 294 | 252| 210
15 998 | 898 | 798 | 699 | 599 | 499 | 416 | 375 | 333| 292 | 250 | 208
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2,687 : 24,802 : 239, 382 107, 180 346, 862 510,116
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14 077 3820 987, 192 97 | 2 { 211 169| 127| 8 43 . 1
| 15 | 494 | 395 | 295 ] 19| % | 0| 26| 165| 123] 81 l 20 | v
09 & (T8RN AEHELLEOMBRE CGRALTMD
| # il i i i
: 100 | 90 [ 8 | 70 ‘ 60 i 50 | 100 | 90 ] 80 | 70 | 60 | 50
Ok | 356 | 308 | 260 | 212 | 164 | 116 | 356| 308 | 260 | 2121 164 | 116
10 379 | 329 | 278 | 228 | 177 1 127 | 358 310, 262 | 215 167 | 127
20401 | 348 | 995 ' 22 0 189 | 136 | 357 | 310 | 263 | 215 | 168| 121
3 425 1 370 | 314 | 958 | 203 | 147 | 357, 311 264 217 170 | 123
4 1449 [ 391 | 332 0 574 | 216 | 157 | 356! 3101 263 217 | 171| 124
5 475 | 113 | 352 | 291 | 230 | 168 | 355| 309 | 263, 217 | 172 | 1%
6 502 | 438 | 373 | 309 | 216 | 180 354, 309 263 | 218 173
7 531 | 463 | 396 | 328 | 261 | 193 | 353 308 263 | 218 | 174
8 361 | 490 | 419 . 348 | 277 | 206 | 352 307 | 263 | 218 174
9 502 | 518 | 443 . 359 | 290 | 220 350 307 %2, 218 17
10 625 | 547 | 468 | 300 | 312 , 234 | 319| 305 | 261 218 | 174
1 861 | 579 | 497 | 415 . 332 250 | 348 305 | 262 219 | 333
12 696 | 609 | 523 | 437 | 351 | 265 | 341 | 303 260 | 2171 174
13 734 | 645 | 554 | 464 | 373 | 283 | 344 | 302 260 218| 175
14 776 | 681 | 386 | 491 | 396 | 301 | 343 | 301, 239 | 217 | 175
15 818 | 718 | 618 | 519 | 419 | 319 31| 300 28| 216| 175
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Lo atb, | e ‘,a,z+b-i-fn’ a_  ath . _a  atbhta

: d d ‘ d d [ d d d : d
Ol 12,2 13.9 © 34.3 482 9.2 1o ' o367 ° 47.7
1 Co12.5 0 143 354 49.6 9.5 11.4 - 37.8 9.2
2 12.9 | 14.7 36.3 51.0 9.7 11.7 38.9 , 50.6
3 13.2 15.1 37.3 52.4 10.0 12.0 10.0 52.0
4 13.5 15.4 38.2 33.6 10.3 12.3 11.0 53.2
5 13.9 15.8 | 39.1  34.9 10.5 12,6 12,0 54.6
6 14.2 I 16.2 | 40.0 , 56.2 10.8 12,9 12,9 55.8
7 ‘ 14.5 6.6 ' 4.0 576 11,0 13,2 4.1 57.3
8 14.8 16.9 | 41.8 ! 58.7 1.3 | 185 | 98,5
9 I 15.1 17.3 \ 12.7 60.0 11.5 13.8 45.9 59.7
10 15.4 17.6 | 43.5 61.1 11.7 14.1 16.9 60.9
1 15.8 18.0 14.5 62.5 12.0 14.4 47.9 62.3
12 16.0 18.3 : 45.2 1 63.4 12.2 14.6 18.6 63.2
13 16.3 18.6 46,1 ' 64.7 12.4 11.9 49.7 ' 64.6
14 16.6 19.0 16.9 65.9 12.7 15.2 50.6 65.8
15 16.9 19.3 17.6 66.9 12.9 15,4 51.3 66.8
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7 21 65 44 14 43 29 7 27.4 32.5 22,0 ' 27.5
8 19 6 46 12, 41 29 8 27.3 324 20.8 | 27.3
9 18§65 47 . 11 | 38 | %7 9 27.3 324 i 21.8 | °7.3
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1w 6 510 7 8t |27 | |1 2.7 270 1 21T | 270
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13 6 ;62 56 . 3 ' 29 ' 2 []|13 21,5 ' 26.8  21.5 | 26.8
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5 . 0,35 5% 0 23 2 15 20 %6 204 | 26.6
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