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AEYETICHY, HERO—TEREESh, BEHCHILTTS - L=ZBRERRAH LT
CRLEREEEPBRERCLL DBHT B, T, xTIBEL W e de, B0 J&HE
BB - L AB RN R RS, 1963 EOMBORRLIRE L Tu7oriu i /NIRRT,
KRR OERAEY LT AR W YR ER T ER SRS RS, nERERCIES b T
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A, HRHOMEE

ARRHIT, =SFEREHRRALSHERIUMA 2 HHEO—IRT B 35 FoFERIh, EMo 225
7, BREERETEHRCNAET 5, KPERD LIXERICLT 16km HADL Z 5 % (Fig. 1),

B. HERMOH

Fig.1 i3 X 51, RRBRHIIATERD DEEEC LT 16km 255 %54, FOMIIBHRES
TE 7o FHEThH Bo HAMILE ORENOF TERMILE 55 2 250 BILLE - Tl 525, KM
X2 OHAHROBERICH D DT, b - & DWRTEL, BEHTAH KR BE £ & b2 51 BM0ES 5,

W RN TH 553, AighERTET LY, Figl KAabhb k3, RESFRCERIED, &
A CEIL/NRIRDSED, TOMICRIKE » T B, & OHIBIIFES AR IKER D 2 KT,
BH S TOEEROH CREIN T D, REMBOEHITHIEH 180m, Bt 250m, HHIIR X%
4.5ha Ths, RRMADOESIEE 70m, HFE 50m T, # 20m DEEZEND S,

F7o, BFEMIAERE LicBPTiL Fig. 1 OFEH# 300 m, HEEICE 2 BBEOIHE CEREII60m, EBH
DL Fig.1 KREND LB DIRE A LRABOEEME TH S,

® iFE X Sumple plot

© MATIEER AN E
Automatic climatologice! station

AR g
The Sea.of Okhotsk,

Broad leave:
forest

Situation of
slu‘veyn\g_ area.
B =g iuloYivk

0
St SO0k
Thin belt broadleaved trees

\ 100 M .

Fig.1 AEMBEOMY, REXOME, KASEBIEEOME

Topography, position of sample plot and automatic climatological station.

C. RO+

FAEMEPNL Fig.1 © No.3 (Bf) & No.5 GR) DIt 57,

WP LER TR EEIFHEE OREREFIT Fig.2 3 X0 Table 1,2 Rt k0, RHIRRFLD D
—BRB > TEY, 2IBBEDIARELELRLTV32, ThBRXEDOMNENDOHBRDOZLTHLT, £
DEXHRORER LOBRBEDOLR W LBEEST S LXEM T L5 2 L Th b,
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, Table 1. 4 5 Wi & © & &
Description of profile.
a) R#E Upper flat
B | E X ) BEEE | A B | £ % | B & | BEE JKIZIRRE
Depth Compact- Moisture
Horizon cm - Color Humus Gravel Texture | Structure ness| condition
F 1.0
k| wEs | mEk | 2 ifa
M 4.0 blacBl‘;lSh very rich| & L SL cr grlz?gi?ar moist
= B+ KoK %)
A, 5.0 . 7 rch Z s or ot 7
5B | =z |0,
B 8.0 ’ gé;fﬁ) P P P
light Br rare stone
IKZERR
II 9.0 grayish 2 2 7 7
Y-Br
R = TR
LI 6-0  lplackish Bl rich 7 7 ” wet
R B P
v 4.0 grayish (0.3~0.5) 2 2 P
white pumice-
stone
v 10(+) 2 2 ‘ 2 2 7
b) IR Bottom site
F 0.5
2B | m|ow mE | BR[| 2 i
A4 5.0 blackish Br| very rich L U CL cr gr;.(i(l)lzfar moist
BEL | ROR JiA
Az 6.0 7 7 SL gr soft wet
FER | 2 |, W+
II 8.0 grayish [()(L)mi’;o_ ) 2 2
Y-Br rare stone S
2 W =
11 50 |blackish Br] rich 7 7 7 ”
kK B
v 9.0 grayish 7 7 7 7
white
v 15(4) 2 (0.3~0.5) P 2 p
pumice-
stone

GERFIEMEREC £%0)

A. SRET (E&L LTEERHEOR) &HE&OBE

IIn 8 o0 % &%

ZORBROEBICIE, Fig.1 ©FT 12 QAR UIC 1961 FEITEE Uiz, AT OVDA
X 5T, BOYIhDIehibi5 ek bieBHTS 5,

BOREDIdE, F#A ATHEK L X8 ohiific, #ELER UEICEINRE de v
vy VEEEHASREL, L CEY) o Bbh s BEHCIIAE R € vy vEERERE LI,
BB, »I<YOREHM6A1LLIRET, HWERIL -, OB, 10 AHORBERE <
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a) EF Upper flat b) IR Botton site
Fig. 2 £ B M |
Soil profile.
Table 2. + 8 o B ¥ K
Physical properties of soil.
- ES TN SN SN
Ak | B AL MR | B B | K 5| BRE | KE | &K | M | HIR
Moisture Air Water
Sample |Horizon| Fine | Gravel| Root |content of| minimum| holding |Total soil| Fine soil [Rough soil
plots soil fresh soil : capacity | porosity | porosity | porosity
% % % % % % % % %
R A, 11.7 0] 1.1 48.6 18.4 20.2 87.2 33.7 53.5
Bottorn A, 17.1 0 1.8 48.4 15.0 17.7 8l.1 31.7 49.4
site II 30.0| 0.6 3.8 32.2 16.3 17.1 65.6 20.7 44.9
B # A 13.8 6] 1.7 40.5 25.5 18.5 84.5 32.8 61.7
Upper A; 27.5 0] 1. 35.9 14.5 20.7 71.1 26.9 44.2
flat B 33.1 0.9 1.7 31.6 14.0 18.7 64.3 18.6 45.7
(EMTEHERER X 50)

DELEZ - T, ERERCET S 10 HHOFHERETE LI,

ZHREXRFTLT, AEX No.3 LHEERIIIATRESGC, RAJBRBAEELRELT, »5~<v
OERIEHOER, EE, RiE, WEZOMOKKEMHLEEL T, SEAGEFETOBNE 5oL
L7z (Plate 1,C), 12 DREXICHKIT 5 AORKEANL 1962 Fik oy, RBREKRBRERCLS
5043 1962, 1963 D 2EMIS 7L 5 T2,

BHRORF L EEORIUL, 1REKX 20 K07y HFELMHL, cheBEkclETs
L, 1961 SFiRBRHORE & ARICERRTT L BELT&E L,

BRRIEOTET, 1961 FRELUINL, BHRRD NI o700 T, 2FREIRY, TEEL Ak
A LIDD, FRLEHIIRT, FHEE, 2KEELoME (BT 2Kk L 2.8 OB/ CREL
2, 2 BHML, FESWEIVATHEOORERCEL, HER IO LML 5 KD 6 KD
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WEAKCRELT, ThThOBRBSORKREMBELTEL, IbR, Katho BREELBREK
(0 : s, 1:4%E, 3 :E 5 :¥E THRbITILill, hBARCHTLTEL T FAEX
T ORBERTEMBERE Ui,

BRRILE L ORBRTLOFAEL, KB, »5~Y ORBNEELEL, 2 OREROBEELHS T
R (124 10 A EEIZA) WEELR,

sk, FRERKCEEZEELT, SAFE 9 Fr~10 BFOMCKELZHE LT, REXARBHED
BEL LI, v

B. ROEE%LEYKRIHICEE L-ERBRRODER

ADBR LT, BRGOEEHT, B2 ¥ -0B8, SHEROREC YD X5 hErEbh
DrEHALAT B DI, 1961 4 11 B, EEHEMERE L,

BSEMEORE 30k, 30mx30m DEHFHE L, 2 LEEH, oI L Li, ik ER
PEERRTHE L 2ER LD ThHS, BRI 4m T, F<=H Y Fr&fRAT2RCLTEDD
H‘ﬁ: (Plate 1, A, B),

1961 4F 11 AREUME, ZRREED, EBE0» 7 <y HFRCH LTCABRERENOLS 2 LD
ATELT, HRNCEB~FERD, 20 ERL- b, TOXEHEL T\ i, 196250
RAETHHEMOBEILEVBED 1 STRALDOIAD » e £ T 1963 45 AN 7 < v H8F
¥ S ESIE, HINORH 35 EEERO AT~y D 5 b, BEKE XUIERER DS OE~HER)
ZEEL, WERARERD DXL YBRWTERELZ TE S L, TOEMCIL 2EE0/EEY
52 AN, Ei, B5EMED HHI 50m (Iish iR CRBHO—H % 20mX20m ORE ITHEEKLT,
MR 5 2 L FROMIERL 5 2 2 AT, MBRE L, ThBOERZEERERETEZMALT, &E
LTINS 5k 23 SRl A W N (R By o

BERHHC X - T, B OBEXIZEFLABhEARDICHIC, BEMONE 9 »ATNc, LMRcEI
B NEe vy vEEGEREL, $NBRCIFRCAL= Cvy vEEEEYREL, HE 10 5
DORBEN I - T, EREORBE L, 1oiXL, BEOR ST, P 1960 FRERD» 7 <
Y ORMELYER: Lo L, SEKIHEEAOES L) b erBmd BRI Lz T, fIRoksn
MY BWMNEL - T,

FEIL A LR 10 ARBRRE, RERTE 2, ADBEO 2EHUBRORERCECTHEL
oo BEEMERID 1960 FEHEER DO » 5 < v iexT 2 BRI, ERELHRL 2 LB TH O TRET
Elgholo, Lichis T, MOBEORGE Bbh3REHT, HEOBRL TV O LA THE
L UEBRERAELT, MAAOREREO®E S It 1,

v B E K B

A, SRETFEHR

1. »5=voRERHMICKT 5 ZFEX CORDOYI Y i

RAESBEBRNEEORSE, DBETAER Y 5 7dic, 1962 £5 A TAH»S, M9 ATFTEETHKA
f, 10 SHORRERE RS 27/ - T, FRERCEITIEDOY ) e wRIE L, #HFEix Table 3 1
RTEEDTHS,



— 46 — WRABRBMERE F 1645

Table 3. FFHERI T 5FAEHRICI S 10 S0

Mean wind velocity in 10-minute-interval

@ﬁ&% gﬁzg £ Hl A =] Date of observation
f)’f"s;fllo"t’; N“‘I’;‘l‘g‘g of  o5v1 2/VII o/VII 16/VII 23/VII 13/VIII
B 1 2 1.4 —x (3) 6.7 6) 1.4 (8) 4.8 6) 4.3
2 2)3.9 | () 3.8 (5) 7.3 (6) 1.4 (8) 5.7 (6) 6.0
Upper 3 1.7 | ()24 (5) 6.0 6) 3.1 8) 6.6 (6) 5.6
flat 11 3.5 | (Y32 (5) 4.8 (6) 3.0 8 5.3 (6) 4.4
‘fgit“ 4 @19 | @i (5) 0.6 6) 2.1 (8 1.5 (6) 0.6
Middl 7 (1) 2.2 (1) 0.5 (5) 1.6 (6) 0.8 (8) 1.1 (6) 1.0
slo;e jr 8 1) 2.0 —* 5y 1.5 (6) 0.1 (8) 0.9 (6) 0.8
concave 12 (1) 1.6 (11 (4) 2.6 (6) 1.0 @®) 1.9 (6) 2.0
R 5 (1) 2.4 (1.0 (53) 1.9 (6) 1.3 (8) 2.0 6) 1.1
Botton 9 1.3 | ()1.3 () 1.7 (6) 1.4 (8) 1.4 (6) 1.0
site 10 @ 1.5 T (4) 3.0 (6) 1.9 (8) 2.7 (5) 2.8
B\[¥] Wind direction NW SE SE S SE SE
Interval 15: 30 15:30 12:20 12 : 50 12: 30 13: 00
BRI of
observation 16 : 00 15 : 40 15: 35 15: 00 15:00 15: 00
( ) :#AMEE Number of the repeat of observation. * PR & B R E
igﬁE o % A nor it 7 &
. South east wind. b oo North west wind
% %
@ e
3 2
50 I~ 501
||||lli -o IHI
12310 47811259 0 I 2 3114 7 81259 0
HE K  HmE R
Sample plot Sample Plot

Fig.3 HFAETHICKITHE DY) 7z (No.3 % 100 & LI2HBE)
The rate of wind in each sample plot (No.3=100).

Table 3 720, BEGOREXITFHEL A VILRBOBEL D &, FZBNCEDYI D 2 fehio I v
LB NRD, BRINCERL, 32 A EERET, RN REDOWTWS, DL, b
TORB L5k, BREGZ Ot o FECIERS KERRTLL Z &b, UROBRELELLR
%, WEHTIIHAREK No. 10 2EHEREAOHS, BREGOVTRAL ) 230X w28, Zhit Fig.l itk
hdki5Ke, ZOHHOEL No.10 KHE - T 52X ) BB/ - T B 2 ERAKR L - TV 5B L
Z2bh5,

ChbDRDYh e, FHEX No.3 2HEL LT (BAKEHEUEED CBEOMRT No.3 ##
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F3EE (m/sec) (1962 4E)

by simultaneous observation in each sample plot (1962).

BIREE SE S NwW
e T B R E¥ B E X[ TEEE
of
20/V1III 31X 24/1X observation| Mean | Ratio Mean | Ratio | Mean | Ratio
@) 2.1 (4) 2.8 @ 1.2 41 4.2 0.75 1.4 0.45 1.2 0.32
(3) 4.7 (4) 4.8 ) 4.2 44 5.7 1.02 1.4 0.45 4.1 1.08
(3) 5.1 (4) 4.5 ) 4.3 44 5.6 1.00 3.1 1.00 3.8 1.00
(3) 4.0 (4) 3.7 ) 3.7 44 4.5 0.80 3.0 0.97 3.7 | 0.97
@) 1.1 (4) 0.4 ) 1.4 44 0.9 0.16 2.1 0.68 1.5 0.39
(8) 0.4 (4) 0.4 © 1.2 43 1.0 0.18 0.8 0.26 1.3 0.34
(3) 0.2 (4) 0.3 ® 1.2 42 0.8 0.14 0.1 0.03 1.3 0.34
3) 0.3 (4) 0.3 ® 1.1 42 1.6 0.29 1.0 0.32 1.2 0.32
(3) 0.5 (4) 0.2 ) 1.3 43 1.3 0.23 1.3 0.42 1.4 0.37
@) o (4) 0.6 ) 1.4 44 1.1 0.20 1.4 0.45 1.4 0.37
3) 1.8 4) 1.7 ) 1.3 41 2.5 0.45 1.9 0.61 1.3 0.34
SE SE NW
13:45 13:20 12100
14 : 45 14 : 30 15: 00
Could not be observed.
Table 4. FHEX No.3 DEFH, EHCH T 5@ EKURBENEED RN & B (1962)
Comparison of wind direction and velocity recorded by automatic
climatological station with those in sample plot No. 3.
5 REREFAEE
#gune # Z K No.3 Sample plot No.3 Auto-c;ecording climatograph B
L L - A TR Y,
cbserva-| Interval Wind wind obg erva. Wind wind wind
ticn of cheervaticn [directicn| T city | tion Interval direction veI(; Gty | velocity
25/VI [15:30~16:C0] NW 1.7 2 15 : 30~16: 00 NwW 17.3 Pd
24/IX [12:0C~15:C0| NW 4.3 9 12:00~15: 00 NW 19.2 = 1/4
2/VII|15:30~15:40, SE 2.4 1 15:30~15:40] SE 12.0 DS
9/VII|12:20~15:35| S E 6.0 5 12:20~15: 35 SE. 20.6 = 1/3
23/VII|12:30~15:C0| SE 6.6 8 12 : 30~15: 00 SE 20.2 = 1/3
13/VAIL13: 0C~15:C0| S E 5.6 6 13 : 00~15 : 00| SE 17.0 = 1/3
20/VIII[13: 45~14: 45| SE 5.1 3 13:45~14:45 SE 13.3 = 1/3
3/IX (183:20~14:30] SE 4.5 4 13:20~14:30] SE 13.6 = 1/3
16/VII |12 ¢ 5C~15 : CO S 3.1 6 12 : 50~15: 00 S 10.7 = 1/3

¥ [@ERDRDTEA, Omitted because of the less number of repeat.

e L), AMCHRZBE ST S L Fig.3 Drkh T, BERHGTIEE JfEr b TRYSAED
B0 X K, R LORGTIREG TOES X ERUT L 75 - T B,

LZAHT, AR SR HERATO, BREKBEENEEDH KRS h RS X 0EHE
LEFERX No.3 OBHREREL KL THSD L, Table 4 DL EH THS,

BESERNEEORMI, 10 SMOPEEM: LT EEIND, ARFERNZ SR Tkl
ROFHEFEEZ B LT, TOFREERHELLON 10 SHEEOFHOETHLS,

Table 4 ®5b, 67 25 AL 7A 2 AORKEAKERL, BREESTLVoTEEN L L, &b
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Table 5. » 7~ Y OREHECIT 5 A BB PHEMER (B)
Frequency of wind direction of mean wind velocity in
each month during the growing season of larch (day).

a) 1962 4£ In the year 1962.

A )i |G} Wind direction
Month E SE S w NwW N
6 [¢] 11 10 3 5 0
7 0 24 [¢] 0 7 0
8 4 17 0 7 2
9 S 8 8 4 5 0
5+ Total 9 60 19 7 24 2
b) 1963 Z£ In the year 1963.
A &, (G| Wind direction
Month NE E SE S SW w NwW N
6 1 3 4 13 4 1 2 5
7 0 0 8 14 7 2 (0] 1
8 0 0] 18 8 0 1 6 0
9 0] 1 6 2 [¢] 0 7 0
5t Total 1 4 36 37 11 4 15 6
Table 6. #»7 <Y ORI A BERKESECHT5BERESR (B
Frequency of wind direction at the maximum wind velocity in
each month during the growing season of larch (day).
a) 1962 £ In the year 1962.
A B G Wind direction
Month E SE S w NW N
6 6] 11 8 2 8 0
7 0 27 0 0 4 0
8 0 21 1 5 0
9 1 8 10 6 3 2
&F Total 1 67 22 9 20 2
b) 1963 4£ In the year 1963.
A Ji: B  Wind direction
Month NE E SE S SwW w NW N
6 (0] 2 4 12 4 (0] 2 7
7 (] 0 15 6 1 0 1
8 0 0 12 14 0 1 4 0
9 0 o 2 6 0 0 7 0
g Total | . O 2 26 47 10 2 13 8
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DRERIOWTEDEIR R Rk 25, JEFROHA L, FARENC X 5EHIL, BRAREEIEEDRE
HOBELE 14, RS IOCERAOBEIRIIE 13 AR5 Livbh T

—7, 6AIXL»»HIARETD, REKEENEE TR X 5L, AHNOAFHENERS IV
B R RS REGER ORISR, Table 5,6 3 X 0° Fig.4,5 DX isbh, 1962~1963 FED 2 ERE 4,
BEs XOHEE (EEF ) o) HEAMCHIE S, #AMCE, JEBERESRSELS, WTheLTh, ¥
BIB~EEETH Lz L2 b5, £, 1962 FIEEENS O CHENE L, FAREEE
PN LEEEEIL TS, hibRT, 1963 ERFHEL < 6T, BERVBUBLL XL,
LRI 8 9 ARVWHL LB LA 5T,

B X B0 BRERGE S, AR, AR 10 SMoBEE AR X ()’M{%ﬁ?l’eﬂtfﬁ"\’, B
X O DR OPHEEE KD 1,

B, 10 SO FHEEAE X10(4) X60(F)+1,000(km) & LT, *FHEHETEBEEENS
Fh+ (RER A5 X6 @) mfsec & LTHE L,

ZOFRERO—I (1962, 1963 0 6 ~9 FDA/E) 13 Table 7 TR L ¥ D Th%,

Table 7 Lk %k, 1962, 1963 45k &, EREI X OWGERRIL bICHE, B, JtHELETbE - TH
fERR LT Be —HRABENTE, R, B, BEUSOBAOEMIBLR TR, LitL, 20
3 Lk OELSIERE, REREE DN ERERE . TWB0T, RESEBEIEBEORELYHER
No.3 BT 31X, Tk, Table3 DHFERICH 7%, FEENCEESY OF (BBHE, B, BEE) 1T
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Fig.4 1962, 1963 ERHEM & FH
Mean” wind velocity and wind direction (1962, 1963).
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Fig.5 1962, 1963 40 HE AR & AF

Daily maximum wind velocity and wind direction (1962,1963).

a) 1962 4£ In the year 1962.

Table 7.

RAESKERBNERC X 2 BRAIBEEOAR B XU

Total sum of wind run and mean wind velocity in each wind
staticn during the growing season of larch (June~September).

B | st | TR | e wea| BT | v | (BNE | PSR
dircetion hourg of wind run| velccity dir elcl:]ti on ﬁ;\g?g of wind run | velocity
(km) (m/sec) (km) (m/szec)
E 67 1,404.6 5.8
SE 1,471 68,872.2 13.0
S 213 8,893.2 11.6 - 1,751 78,052.2 12.3
SwW 20 286.8 4.0
w 107 4,391.4 11.4
NwW 545 22,842.6 11.6
N 28 514.2 5.1 r 584 23,533.8 11.2
NE 11 177.0 4.5
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1/3, dbg v oL G, db, JEFEED 1 1/4 & LCEHE LI, £0#ER, FFERKC KT 2 2FMo2ER
% Table 8 35 X U° Fig. 6 1, ¥ IcEURIBIOFPHEM & £ ORERRIL Table 9 KRT ek LinsTs,

Table 8 3 XU Fig.6 2 b LA L 512, BEFGOHREKX No.2, No.3 L& IKEMH 2T L
<, 1962 456 i 8,000km LIk, 7512 10,000km, 882 8,000km Lllrich, 4580
A5 Ci% 30,000 km Bl ECd BLTVD, Zhieodoil, Rikh BEFHD No.l & No.ll T,
L BT 20,000km B EE 7o Tvb, SHIEH LT, FEUTOX T No. 10, No. 12 A3HEHEM
DO EVH, FRIZLTHI 13 T FTRER L PELT & TRAOY T b h T b oty At
HBHT Lbh B, 1963FEIIHER L BRTHRYFRTH -z Lik, BEZHDONo. 2, No.3 TF5H 4
2 AAFT 14,000 km R ET, 0 7 AFORBI Y D LEh - T T ERWERE - T
Bo ORI, £ 8,9 ARBVTWHLBLL, WThoREKD, #iFED 13 UTFTho7T,

—7, VPR KERRIL Table 9 WREhB LY, FELELTHEHEI OROKR - REIL
£ OEOKEER X D HITs0ERVA, &I 1963 ik OEAND LV, FEXOMEFIC A
5k, BEGCIMbL D d13s0ckEL, &2 1962 £0EEH ORUXIZ L A T 3m/sec Bl
FEZELTVW, A LT, 1~2 OBISHIL 2R T ORILFE 1mfsec H2WXZHUTT
B oTo, 1963 i, 6 AINTHIERBOEE TS 7,8,9 0 3pAICicd & RERMITE $ 2 <
LT, BENLACE L AL, K 8,9 MA CHRRHHVTHRIED 13 BELLD), WbL
B LWRER R L LB ICET 5,

2. KELHE

SURLTREL, » 7~y ORKRCBERT B T, SBHEFREORT oM X oRguc  BEcH
FEd - T 5,

REKBEEINERE BRI i 1962, 1963 TFED 2 KM L OKEOPHEOHBRE, &E, K&
SKEOBHE & ThZThDF5fEL Table 10 DL kh THS, |

ChiCEBE, 1963 FITFIEL Y IEET, L 6,7 IixSEH L vwbhic fEL KL T\ 5
A, 8ARIEEL, BIFELDIIRLEHACKENREFR LI, L LI ARV SELUREAMET Lic
ZIMEEINT D, RESEOBRECIIVH LS LVLEIRA LRV, HESEORE CILE X

PR (6~9 A)

direction obtained from the automatic climatological

b) 1962 4 In the year 1963.

Ao | wamm [ R B VERE | g o | gamm | 2AR | PHER
Wind Blowing |Lotal sum ofi Mean wind | ‘g7 4 Biowin Total sum | Mean wind
directicn hour g | wind run velocity | 4o o tion hourg of wind run | velocity
(km) (m/sec) (km) (m/sec)
E 62 1,398.0 6.3
SE 605 11,047.2 5.1
S 954 26,758.2 7.8 |t 1,565 | 37,900.2 6.7
Sw 6 94.8 4.4
w 63 892.8 3.9
NwW 249 4,012.8 4.5 »
N 29 1,112.4 10.7 |} 287 5,379.0 5.2
NE 9 253.8 7.8




a) 1962 ££ In the year 1962.

Table 8, HFHAER T % A JERB DA km)

Monthly sum of wind run in each sample plot (km).

BEXNEEERY

Sample 6 A June 7 B July 8 A August 9 A September & & Total
SE, S, SE, S, SE, S, SE,S, [NW,N,
plot SW NW,N Total SVK; NwW Total SE,S |NW,N Total SW NW,NE| Total SW NE Total
1 4,771 569 5,340 6,264 374 6,638 4,909 599 5,508 3,569 341 3,910 19,513 1,883 21,396
2 6,488 1,920 8,408 8,519 1,261 9,780 6,676 2,022. 8,698 4,854 1,150 6,004 | 26,537 6,353 32,890
3 6,361 1,778 8,139 8,352 1,168 9,520 | 6,545 1,872 8,417 4,759 1,065 5,824 | 26,017 5,883 31,900
11 5,089 1,725 6,814 6,682 1,133 7,815 5,236 1,816 7,052 3,807 1,033 4,840 | 20,814 5,707 26,521
4 1,018 693 1,711 1,336 456 1,792 1,047 730 1,777 761 415 1,176 4,162 2,294 6,465
7 1,145 605 1,750 1,503 397 1,900 1,178 636 1,814 857 362 1,219 4,683 | 2,000 6,683
8 891 605 1,496 1,169 397 1,566 916 636 1,552 666 362 1,028 3,642 | 2,000 5,642
12 1,845 569 2,414 2,422 374 2,796 1,898 599 2,497 1,380 341 1,721 7,545 1,883 9,428
5 1,463 658 2,121 1,921 432 2,353 1,505 693 2,198 1,095 394 1,489 5,984 | 2,177 8,161
9 1,272 658 | 1,930 | 1.670 432 | 2,102 | 1.309 693 | 2,002 952 | 394 1,346 | 5.203| 2,177 | 7,380
10 2,862 605 3,467 3,758 397 4,155 2,945 636 3,581 2,142 362 2,504 11,707 2,000 13,707
b) 1963 4E In the year 1963.
Sample 6 A June 7 B July 8 A August 9 A September 4 &t Total
plot SSW| NE | Total | SE,S| N | Total | SE,S | NW | Total | SE,S NW:No | orar | SES INW,N, |
) NE SW NE
1 2,644 17 2,661 4,621 68 4,689 1,505 165 1 ,670 705 180 885 9,475 430 9,905
2 3,596 58 3,654 6,284 231 6,515 2,047 556 2,603 959 608 1,567 12,886 1,453 14,339
3 3,525 54 3,579 6,161 214 6,375 2,007 515 2,522 940 563 1,503 12,633 1,346 13,979
11 2,820 52 2,872 | 4,929 208 5,137 1,606 500 2,106 752 546 1,298 10,107 1,306 11,413
4 564 21 585 986 83 1,069 321 201 522 150 220 370 2,021 525 2,546
7 635 18 653 1,109 73 1,182 361 175 536 169 191 360 2,274 457 2,731
8 494 18 512 863 73 936 281 175 456 132 191 323 1,770 457 2,227
12 1,022 17 1,039 1,787 68 1,855 582 165 747 273 180 453 3,664 430 4,094
S 811 20 831 1,417 79 1,496 462 191 653 216 208 424 2,906 498 3,404
9 705 20 725 1,232 79 1,311 401 191 592 188 208 396 2,526 498 3,024
10 1,586 18 1,604 2,772 73 2,845 903 175 1,078 423 191 614 5,684 457 6,141

& 791 ¥
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Table 9. FHERICIIT S A5, EFHFHERE (m/sec) X OWRERR (hr)
Mean wind velocity in each month and wind direction in
each sample plot and their blowing hour.
a) 1962 4F In the year 1962. -
FEKX 6 H June 7 B July 8 A August 9 A September | & &t Total
Sample 5
E, S, SE, S, SE, S, SE,S, |NW, N,
plot SW NW,N SW NW | SE,S | NW,N SW NW, NE sw NE
1 2.9 1.2 3.2 0.7 3.3 0.9 3.5 0.7 3.2 0.9
2 3.9 4.2 4.4 2.5 4.5 3.0 4.8 2.5 4.3 3.0
3 3.8 3.9 4.3 2.3 4.4 2.8 4.7 2.3 4.2 2.8
11 3.0 3.8 3.4 2.2 3.5 2.7 3.8 2.2 3.4 2.7
4 0.6 1.5 0.7 0.9 0.7 1.1 0.8 0.9 0.7 1.1
7 0.7 1.3 0.8 0.8 0.8 1.0 0.8 0.8 0.8 1.0
8 0.5 1.3 0.6 0.8 0.6 1.0 0.7 0.8 0.6 1.0
12 1.1 1.2 1.2 0.7 1.3 0.9 1.4 0.7 1.2 0.9
5 0.9 1.4 1.0 0.9 1.0 1.0 1.1 0.9 1.0 1.0
9 0.8 1.4 0.9 0.9 0.9 1.0 0.9 0.9 0.8 1.0
10 1.7 1.3 1.9 0.8 2.0 1.0 2.1 0.8 1.9 1.0
R LR
Blowing 466 128 543 141 414 185 281 130 | 1,704 584
hour
b) 1963 &£ In the year 1963.
AEKX 6 A June 7 B July 8 A August |9 B September | & & Total
Sample
NW, N, | SE,S, | NW, N,
plot S, SW NE SE, S N SE, S NW SE, S NE SW NE
1 2.6 0.8 2.0 1.1 0.9 0.4 1.4 0.4 1.7 0.4
2 3.5 2.7 2.7 3.8 1.2 1.2 1.9 1.8 2.2 1.5
3 3.4 2.5 2.6 3.5 1.2 1.1 1.9 1.2 2.2 1.4
11 2.7 2.4 2.1 3.4 1.0 1.1 1.5 1.2 1.8 1.4
4 0.5 1.0 0.4 1.4 0.2 0.4 0.3 0.5 0.4 0.5
7 0.6 0.9 0.5 1.2 0.2 0.4 0.3 0.4 0.4 0.5
8 0.5 0.9 0.4 1.2 0.2 0.4 0.3 0.4 0.3 0.5
12 1.0 0.8 0.8 1.1 0.3 0.4 0.6 0.4 0.6 0.4
5 0.8 0.9 0.6 1.3 0.3 0.4 0.4 0.4 0.5 0.5
9 0.7 0.9 0.5 1.3 0.2 0.4 0.4 0.4 0.4 0.5
10 1.5 0.9 1.2 1.2 0.5 0.4 0.9 0.4 1.0 0.5
TR &R ]
Blowing 287 6 670 17 467 133 141 131 1,565 264
hour
Table 10, BASKURBREEC X3 ANOKEDOEE L FiH
Monthly sum of temperature obtained from observation by
automatic climatological station.
& | g PHRBORE |AFH ZRKEOKE |HVS REKEOEE |H¥HE £ H X
Year [Month Sum of mean |Mean| Sum of max. |Mean Sum of min. Mean | Total day
temp. (°C) (°C) | temp. (°C) (°C) |__temp. (°C) (&) (€=D)
1962 6 433.6 14.5 549,0 18.2 328.0 10.9 30
7 587.3 18.9 689.5 22.2 510.8 16.5 31
8 557.0 18.0 642.6 22.9 487.1 17.4 28*
9 507.0 16.9 610.0 20.3 407.3 13.6 30
i | Total 2,084.9 17.5 2,491.1 20.9 1,733.2 14.6 119
1963 6 415.1 13.8 526.7 17.6 307.7 10.6 30
7 481.7 17.8 569.6 21.1 382.4 14.2 27%
8 651.7 21.0 748.2 24.1 575.9 18.6 31
9 457.9 15.3 570.3 19.0 316.0 10.5 30
£t |Total 2,006.4 17.0 2,414.8 20.5 1,582.0 13.4 118

* Could not be observed 3 days.
**  Could not be observed 4 days.
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D HIEBNCPEIEER L, CHIZESRIBRWEBUS L1,
7, 1962 EiL, FRAERCEEHELHEBELT, FHi 9~10 HCHE LCKEOHE L Table 11 O
LEDThB, cHCEDEFEX No.1 2% - & EVD, AT SHEAAERO 2 k1S 51
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B Bbh, i No 4 MEWORT SRAK BEEHNLY BAE 22 ¥ DL ELLRD, Fio
No.3 R EY/b DD X No.2 L2 ECHRZ OBRII XL {bhbisky, RED No.10 A3
X b HRCEE, TOMOPFERHEICII LG ERELEIRX 5 THS,

WEL, 1963 F45ERBE O IR 2 bivieh: - e DT, FEEANCE/MOHERT OBRRIE %
Rt Licdts TEECIIMEORBIITE o 2%, ABIOREL Table 12 0k kh) THA,

Table 12 2 X% &, 6,7 AIFEFEL $ 1mm HEOKEEBARIILA AL, FEIX 1963 F£0OHH
BREEV, LHL 8,9 Ail 1963 Fic BT 1962 fEIIEM AR, MEe b, XK EE,. &
8 A 3HIIBRDHEC X 5T 113.5mm &\~ 5 SRR REAE » 1o

Table 11, % 7 = OFRHEOKEOHE (1962)

Total sum of temperature during the growing season in
each sample plot (1962).

= 9 A P

FAEX | 6 A June 7 B July 8 B August September & 5 Total | F 35

Sarlni)le EE:% %; jS HE ﬁ % BE % % H K ﬁii % B % %1 % Mean

plo ota ota ota. ota ota °

Days sum Days sum Days sum Days sum Days sum 0

1 27 525.0 | 24 519.5| 29 663.0 13 465.5 103 | 2,172.5] 21.1
2 7 476.0 4 506.0 4 657.5 2 451.5 2 2,091.0, 20.3
3 2 450.0 4 492.0 2 630.0 2 434.0 7 2,006.0 19.5
11 2 469.0 7 494.0 4 632.0 7 438.0 2 2,033.0] 19.7
4 4 464.5 4 492.0 2 600.0 2 408.0 7 1,964.5 19.1
7 7 485.5 4 508.0 4 639.0 2 438.5 2 2,071.0f 20.1
8 7 487.0 4 505.5 7 630.0 7 412.0 7 2,034.5| 19.8
12 4 492.5 2 499.5 7 625.0 2 427.0 4 2,044.0[ 19.8
5 7 486.5 2 496.0 2 635.5 7 436.5 7 2,054.5 19.9
9 7 487.0 7z 507.01 ~» 635.0 7 421.5 7 2,050.5 19.9
10 7 504.5 4 510.0 | ~#» 655.5 7 449.0 4 2,119.00 20.6

Table 12, A B © i & (mm)
Precipitation in each month (mm).

Il mm Ak 1 mm Bk
&3 A NEBEHE | W & & A NEBE® | W &
Year Month Rainy days |Precipitation Year Month | Rainy days | Precipitation
above 1 mm (mm) above 1 mm (mm)
6 9 94.5 6 8 171.7
7 8 162.9 7 8 176.5
8 16 335.3 8 8 103.4
1962 9 12 135.0 1963* 9 9 124.2
5t Total 45 727.7 5t Total 33 575.8

* 1963 SFEOMBEILE /MR OBRER TH %,

Precipitation in 1963 was observed at the Tomakomai Meteorological Station, Tomakomai.

FOREEHEET 5lcdic, HELJROMFREZERTSL Fig. 7 0L 5D, chi 3 bIFE
MR DRI D LD, BRI L zoMOKEOER L RE (RECHED » bREOHF
A HESE LIzt Table 13 TH 5,

Table 13 22 bEILGNS L 51, ETORBIITEL S 6 A h~TEALLEINA LY, IATHET
DD LD EHEEINB, LaL, Hinh OBSKERE L2 E2 bhdEEL, 1962 4 7 A6
|, 88»8ME, 98,9 METEH 23 EigDicx LT, 1963 X6 B34 E, 7 AA4E, 8 A4,
9 A4 [EE 16 [T, 1963 EDHNT iV, &K, BERCH L ThE h BRI LBEHLNE6 A
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Table 13. » 7 <Y OREHEC 31T HHE L BRI OBEZE 5
HEE S B faF ol H
Estimation of dissemination of spores during the growing season of
larch based on the precipitation and temperature range.
a) 1962 ZE In the year 1962.
A H Ry f& M B |& & | &iE (°C) Temperature | i H IR B8
Precipitation| Total
Date Time (mm) precipitation Min. Max. Dissemination
VL 3 T o as } 50.5 14.0 16.5 +
8 10 : 00~11 : 00 3.5 3.5 12.5 13.0 —
15 13 ¢ 00~14 : 00 11.0 11.0 15.6 16.0 +
18 5:00~ 9:00 4.5 4.5 12.5 14.2 +
28 12 ¢ 00~13 : 00 15.5 15.5 14.0 14.2 +
VILIO 20500~ o ks } 69.0 17.8 18.5 ++
12 13 1 00~16 1 00 11.5 11.5 19.0 21.3 ++
200 10 29 } 23.5 16.5 20.0 ++
29 12 : 00~21 : 00 25.0 25.0 19.2 21.0 +44
0| 190 50 } 18.5 20.0 21.0 ++
31 9:00~15:00 9.5 9.5 17.0 20.2 ++
Vi 8 0RO~ o 1s.s }131 5 17.8 25.0 ++
6 2:00~13:00 40.5 40.5 16.5 18.8 +++
S 2% 0 52 } 52.5 18.0 22.5 . +++
10 5:00~ 9:00 6.0 6.0 17.0 20.0 +
17 11 : 00~13: 00 3.0 3.0 21.0 21.2 +
17 16 : 00~23 : 00 22.0 22.0 18.8 20.5 +4++
23 10 : 00~14 : 00 28.0 28.0 19.0 19.0 +++
27 7 :00~12:00 5.0 5.0 20.0 20.5 +++
29 7 : 00~15: 00 5.5 5.5 15.0 16.1 ++
30 3:00~ 7:00 2.0 2.0 15.8 18.0 - +
30 13 : 00~15 : 00 5.5 5.5 18.2 19.0 ++
IX. 5 4:00~ 5:00 6.0 6.0 17.0 18.0 +++
6 7 : 00~10: 00 2.5 2.5 18.0 19.0 ++
6 12 : 00~14 : 00 5.0 5.0 19.0 20.0 ++
11 $00~12: 00 2.0 2.0 19.2 20.0 +
8 15 1 00~23 : 00 5.5 5.5 20.0 22.0 ++
14 9 :00~10: 00 3.5 3.5 16.8 17.2 +
15 0:00~ 2:00 6.0 6.0 18.2 19.0 +-+
15 7 : 00~12: 00 21.5 21.5 18.0 19.0 +4++
18 20 : 00~22: 00 5.5 5.5 19.0 19.8 +4
19 4:00 2.0 2.0 20. +
23 9 :00~13 : 00 17.5 17.5 15.0 17.0 +4
23 17 : 00~18 : 00 19.0 19.0 15.0 15.0 ++
25 17 : 00~19 : 00 2.0 2.0 8.0 9.0 —
28 21 : 00~24 : 00 10.0 10.0 14.5 17.2 +
Estimation is based on the result by YoxoTa*®,
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Table 13, (Continued)
b) 1963 4£ In the year 1963.

A H By il M =B |& & | &iE (°C) Temperature | K H IR &
Precipitation] Total
Date Time (mm) precipitation Min. Max. Dissemination
VI 5 4:00~23:00 6.0 6.0 7.0 11.0 —
9 17 : 00~
10 12300 } 49.9 10.0 14.5 +
14 10 2 00~21 : 00 27.7 27.7 15.0 16.8 +
20 0:00~ 3:00 31.0 31.0 14.0 15.0 +
23 0:00~17 : 00 22.2 22.2 12.0 15.0 +
24 221 00~
% T sioo } 27.2 17.0 23.0 44
29 5 : 00~22: 00 6.9 6.9 13.0 19.0 ++
VIL 1 18 1 00~
3 5100 } 7.2 13.8 22.2 ++
13 23 : 00~
13 oo } 23.0 17.0 19.5 +4+
15 1:00~12:00 2.5 2.5 16.5 17.8 +
16 4100~
18 ~ 2:00 } 44.7 12.8 16.5 +++
2 A } 34.6 * * (H++2)
24 13 :00~17 : 00 17.9 17.9 * : * (++?
25 6 : 00~
26 ~19 1 00 } 30.6 * * +2
VIIL 3 12 : 00~18 : 00 15.2 15.2 20.5 22.0 +++
13 123 00~23 : 00 1.3 1.3 21.5 28.5 +
14 20 t 00~
14 st o0 b a7 20.5 22.0 +++
16 9:00~19 : 00 1.4 1.4 21.0 25.0 +
21 6:00~20 : 00 4.0 4.0 19.0 23.0 +
30 10 : 00~22 : 00 17.6 17.6 19.0 23.0 +4+4+
31 0:00~17 : 00 19.7 19.7 17.0 20.2 +
IX. 2 8:00~19: 00 25.9 25.9 18.8 21.0 ++
13 11 : 00~12: 00 6.3 6.3 14.0 15.0 +
15 20 : 00~
1o s o0 } 9.5 14.0 19.2 ++
18 13 : 00~14 : 00 4.5 4.5 14.0 14.8 +
19 8 :00~10: 00 3.0 3.0 11.0 17.0 +
21 15 2 00~
% —1:00 } 48.1 11.5 15.2 +
25 15 : 00~18 : 00 6.8 6.8 15.8 16.2 ++
26 18 : 00O~
P 1:00 } 9.1 11.0 14.0 +

Precipitation was observed at Tomakomai Meteorological Station.

Table 14 25l bR 5, BEFOFFEX TIL, HEERE 2 REH L~ (1961 £33
T, TTORERSARITLA LR, FEUERFEEL TR, bInahd WERTLALIE,
1962 fEICIIABICHEE )T T2, FEKX No.1l L No.ll KhIhOMEARETOZT (No.11 Off
2RIIEENREDLDTOL K, YV OFIEE 5 T kdDRBR LK - b DEELBRSD), FEA
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Table 14. FRER OAE & HEEREOHERE (1961~1963)
Relation between the transition of degree of damage and the
position of sample plots (1961~1963).

5 bl = B Degree of damage FHEBEEE
@ = AEX
Mean of degree
Position Sample 0 1 3 5 of damage
plot |6 |62 |%63 |’61 |'62 |%63 |’61 |%62 |’63 |’61 |62 |63 | "61 | 62 | %63
1 6| 3| 3|13|12]11 5|/ 5| 2.3| 3.2 3.1
R ® 2 ! 3 1115 2]12] 2]17| 6| 29| 4.8] 3.5
Unper 3 2 13/ 2| 71 s|18|10]| 3.3| 4.8| 4.2
bp 6 12 8
flat 11 1 1] 9| 1] 4, 7| 5| 7| 4|n| 4| 25| 3.9| 2.8
T}ﬁéﬁ:g 4 4l 2| 1l15]13]13| 1| 5| 6 09| 1.4 1.6
Midile 7 6| 3 12 6|14 21 9| 4 2| 2| 0.9| 2.2 1.8
1 ‘e o 8 5| 3 13| 6|10 2|11 7 1.0 2.0 1.6
zo?cave 12 3| 2 13[12]19] 4| 6] 1 1.3 1.5] 1.1
R 5 6| 1 14|16 | 15! 31 3 0.7 1.3] 1.2
Bottom 9 3 113) 4|8l af12] 8| 4| 3| 1.3] 30| 2.4
site 10 9| 2| 3|10] 8101 1| 9| 5 2| 0.7 1.8] 1.8

ENREL EEeh, {12 No.2 & No.3 i3, #J 90% MEERCEITLI, No.ll 3 60% »¥E
Kelrot, TOZLIPHEEEORIELICHHAD 1 SHK2DBRDB, LaL, 1963 FILHRE
BRI LS I 0 O LABEROBEREZRL, & CRERFLD 57 No.2, No.3 RE\TWwb
U5 LL, BERL 50% UTEmRY Lz, BALESRHERECE Y 50T, FHEEE* 2
KT L

FIEL T ORER T, 1961 FXCIBEERTLIEAD L, KEIBEARLLVILEERTH -1
UL, 1962 FiidERS i Rbhb L 3icic»7edy, No7 & No9 DUHIT#ERTRL,
BEED 2.0 LT T, HEOEMIBIETH -7, 1963 ik, BRREGO AEXARC SEITBRL,
No.9 DSHIFHBEEE X 2 LT LMEL Vb T2ABNbETL, REIEERL -1,

I HOBERNY, HOBHIICHEE LIcERE Table 15,16 12577,

Table 15 (XEHT, 1961 ERBMIZRTE YR ORILIISBIC oW CRRMEFTEE AL Licht, 1962 4
DG, TEBGE BB S RORHKHIC OV THE LI, Shud, TEBZ TR ] v 5 EA RO B
BHE e THED, FELVEIVAETEPOREREIC DS L oW icb D THD, 1962 FOFERBRC LS
L, BRG L PEUTOREER & CREEOKTNE - 1 £t ), ERGTREROIROMIEI L
UL, oW T RO/ B LD LS BB D, & BIT 2 KBGOV T H kR
T, No.2, No.3, No. 11 Tik 2 REULIZ & A ETRTHBFER 51T B2 bbb, LiLFREE
TORX THEEGO & 5 0 EVWEELRL, EROEEL TR, oL bEEFERITPT2
Wik d No.9 20 KUME M Gh 5, 1963 FIC oW Tit, WEEOHEROBARRCHEIR
{7 >TBedd, Fped I BbhTins,

Table 16 1%, ChODEX—ELTEFRTRLILS DT, RBEH L PENT OAREX M OMEH?
B/ @D bhD,

¢ EROREEOERETY - OXCTIOEIXCAIXD  gppiopg=N
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Table 15, F/EMOAE & BRI (1960 4 5 AREED
Damages in each sample plot (planted in May, 1960).

a) RBUHERER ORI (1961 4 10 § 24 HIE)

Damages at the time of establishment (Survey: Oct. 24, 1961).

lfzsitﬁl %?\IOEOF & £ K TE ¥ Top shoct il & Lateral shcot
ot | sample | Heathy | 36 s | hopy | A s g | om | GAE
plot plot tree Top Middle twig Top‘ Middle twig
1 1 13 2 71 99 6 8
B & 2 0 17 4 108 210 13 68
Upper 3 o 17 11 142 245 16 95
fiat 6 0 8 24 66 219 4 32
11 0 11 9 117 153 10 140
IR E 4 4 1 9 32 34 12 9
h}ig‘ﬁ 7 6 2 4 22 40 0 7
slope or 8 5 2 6 17 27 11 27
concave 12 3 4 3 27 45 6 18
R 5 6 0 0 24 20 4 11
Bottom 9 3 4 5 75 61 15 75
site 10 9 1 2 27 27 3 20

(Note) 1 plot containes 20 larch trees.

Top and small twig is the number of infected shcots and middle shows the number

of infected parts.

b 1EEOBRRL (1962 4 10 A 7 B
Damage after 1 year (Survey: Oct. 7, 1962).

P{’%siti;%;l | AEK | ®e K " 53 Top shoot LE] 54 Lateral shoot
of No. of 2 K 7 WK
sample sample | Healthy | & ¥ FH Small bR ] B | Sl

plot plot tree Top Middle twig Top Middle twig

1 0 10/20 4/20 34/43 77/100 12/100 11/16

B #® 2 0 16/19 7/19 72/72 90/95 2/95 61/63
Upper 3 0 18/20 5/20 84/84 98/100 4/100 57/57

flat &*

11 1 12/18 4/18 67/72 67/90 4/90 42[44
FIEF foik 4 2 6/20 0/20 91/211 22/100 9/100 76/193
N 7 2 5/20 420 | 46/143 | 46/100 | 6/100 | 52/103
Sll\gfedfr 8 3 6/20 6/20 85/222 29/100 5/100 58/158
concave 12 2 2/20 3/20 44/201 18/100 7/100 34/122
R 5 1 2/20 0/20 74/276 15/100 8/100 153/439
Bottom 9 0 3/20 6/20 144/222 48/100 8/100 200/283
site 10 2 6/20 3/20 60/184 35/100 9/100 65/148

*  Omitted after 1962.

Top and small twig: Infected shoots/Total number of shoots surveyed.

Middle: Infected parts/Total number of shoots surveyed.
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o 2 FEOEFRIT (1963 4£9 5 30 HFD
Damages after 2 years (Survey: Sept. 30, 1962).

ll%siti?il FEX LR =" b5 Top shoot izl 1% Lateral shoot
of No. of 2 K 2 wkE
sample sample | Healthy % I F B Sma'% S gL Small
plot plot tree Top Middle twig Top Middle twig
B & 1 0 4/19 719 49/78 40/95 42/95 24/40
2 0 10/19 6/19 72/101 4495 17/95 121/171
Upper 3 0 7/17 8/17 81/97 66/85 12/85 35/44
flat 1 1 416 8/16 38/79 36/80 11/80 12/26
chﬂﬁi ol 1 2/20 1/20 120/286 19/100 12/100 82/206
< ‘03: * 0 3/20 6/20 69/102 22/100 8/100 43105
Slig'fedl;, 0] 1/20 5/20 81/192 26/85 6/85 48/101
concave 12 0 2/20 4/20 62/291 7/100 1/100 56/243
R 2 0/20 1/20 55/294 5/100 2/100 67/425
Bottom 9 1 3/20 4/20 119/247 28/100 6/100 228/318
site 10 3 2/20 1/20 37/199 20/100 4/100 71/187

ZORDH 5 =Y OMEREDOHERIL Table 17 DLk b THB,

AR E L OBR I\ Th, BEG L PEUTO FRER & © Miciisizh o HHESL LR
2%, | 1962 FERIITH Y & S batv B, Tiibd, BRHOFEX No. 2, No.3, No.11 D
KX T, PHEESIEL D BMETL, &< No.3 Tk 15% R4 Lz, No.l iR IR b
D otedt, T 6% LABMnBASbREs -, 2R LT, PRUTOEX TIRIZE A EH 50cm
PEMEEL, RERT 30% BEMMLL, <&, HEPSEEOED - Nol2 diiEboRs

Table 16, FRABEXICKITHEHRE (%)

Percentage of infection in each sample plot (%).
a) 1962 4£ In the year 1962.

BER ¥ o & B Position of shoots
Position 1§ &  Top shoot fil  #  Lateral shoot
of
sample Sevi - P = 2R K = Fedi - FhiE = 2Kk K %
plot Top, Middle| % Small twig % Top, Middle % Small twig %
1 420 20.0 34/43 79.1 89/100 89.0 11/16 68.8
) 23/19 121.1 72[72 100.0 92/95 96.8 61/63 96.8
3 23/20 115.0 84/84 100.0 98/100 98.0 57/57 100.0
11 16/18 88.9 67]72 93.1 71/90 78.9 42/44 95.5
6/20 30.0 91/211 | 43.1 31/100 | 31.0 76/193 | 39.4
7 9/20 45.0 63/143 44.1 52/100 52.0 52/103 50.5
8 12/20 60.0 85/222 38.3 34/100 34.0 58/158 36.7
12 5/20 25.0 44/201 21.9 25/100 25.0 34/122 27.9
2/20 10.0 74/276 26.8 23/100 23.0 153/439 34.9
9/20 45.0 144/222 64.9 56/100 56.0 200/283 70.7
10 9/20 | 45.0 60/184 32.6 44/100 44.0 65/148 43.9
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. b) 1963 4£ In the year 1963.
BEKX ¥ o 7 B Position of shoots
Position B 53 Top shoot ZiE(| B Lateral shoot
of 3 S
sample | S - il | 3 2 Sﬁalfi % | o R 3 Zsﬁalljﬁi =
plot Top,Middle % twig % Top, Middle % twig %
1 11/19 57.9 49/78 62.8 82/95 86.3 24/40 60.0
2 16/19 84.2 72/101 71.3 61/95 64.2 121171 70.8
3 15/17 88.2 81/97 83.5 78/85 91.8 35/44 79.5
11 12/16 75.0 38/79 48.1 47/80 58.8 12/26 46.2
4 3/20 15.0 120/286 42.0 31/100 31.0 82/206 39.8
7 9/20 45.0 69/102 67.6 30/100 30.0 43/105 41.0
8 6/20 30.0 81/192 42.2 32/85 37.6 48/101 47.5
12 6/20 30.0 62/291 21.3 8/100 8.0 56/243 23.0
S 1/20 5.0 55/294 18.7 7/100 7.0 67/425 15.8
9 7/20 35.0 119/247 48.2 -34/100 34.0 2281318 71.7
10 3/20 15.0 37/199 18.6 24/100 24.0 71/187 38.0

\ \ob;f:O‘C“, FEHRERTIL 50% ket
1963 SFICIIRBRBORK L b <4 F AORRIIARL, WTRIEE MM LY, £oRIHLTIT,
fiix 20 cm iR E D b TAfEICE E 5 T,
HX CIAERBLVRERZRL, £ No.4, No.5, No.8 Tik70cm % 7cidF Rl EOMUNH S
h, FHEEREERD No.9 K< L 30% b5V IEFRHUETH 72,
0L ERIREOBANAC X 5T, 1960 ERCHERINTH b T A REHOME, RIS
LHEUTOER L O, BERET2EL5WVIETALUEDOBRVRHZBIRD L 5L » T,

No.11 ® 30cm AME KT,

s LTHFBEHT D

Table 17, HFEXIC BT DE A7
Growth and transition of distribution of

r @& AERK ¥ B  Tree height (cm)
Position
of No. of Lessstohan 81~120 | 121~160 | 161~200 | 201~240 | 241~280
sample sample
plot plot 61 62 '63 |61 '62 '63 |'61 '62 '63 |61 '62 63 |’61 '62 63 |’61 62 63
1 41 1 |1211 4 813 4
E B 2 3 1010 5 |10 6 9 2
3 10 15 8 5 2 6 1
Upper flat 6 2 14
11 1 6 2|15 65| 356 13
LR el b 4 3 14 3 312 1 4 5 1 5
F &
Middle 7 5 1 11 5 1 4 9 3 5 9 5
slope 8 9 2 9 4 211 3 3 8 3
or
concave 12 1 13 1 6 4 14 1 i1 1 8
R 5 2 13 1 1 5 9 6 3 4 8
Bottom 9 2 1 |17 3 111 4 4 9 1 2
site 10 31 14 3 39 5 7 6 4




A Z =< v RiERCBET e IV (BHE - 8E - — 63 —

ngBO'- 280
gm- 4 7 ] VA % 7] %0

=]

w

Degree of the dumage ¥t it 33

1962

wut
r

Fig. 8 RBRTLL RERRITOHER (1960 FHHER)
Transition of the damage and the tree height (planted in 1960).

HUED, BRRE L RERTLOERZ—IFEL TrT L, Fig.8 DtkH THS,

B. EZL5RMOHR

1. BFEMRAORDYE Y e

BEREMEPICIE Fig. 9 W R BC 9EHOBTHE S NMlr vy vEEZEEL, HBRiiZhi
T 1EZRE L, BUstoB 3T, MRIRRERROME L VPCED Cm §iE) & L, HBRIX

~ Y DR L BRENREES OHER
tree number in each tree height class.
SR FHRER
5 Mean rate
281~320 | 321~360 | 361~400 Mean tree height (cm) of growth (%)
’61 ’62 63 | 61 ’62 ’63 | 61 62 ’63 1961 1962 1963 1962 1963
108 114 132 5.6 15.8
115 108 123 — 6.1 13.9
108 90 112 —14.6 24.4
99 98 128 — 1.0 30.6
9 139 187 262 34.5 40.1
136 182 232 33.8 27.5
3 127 174 240 37.0 37.9
111 174 234 56.8 34.5
5 2 1 143 208 280 45.5 34.1
3 1 139 186 . 228 . 33.8: 22.6
3 2 142 189 247 .| .33.1 30.7
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#HEH 1m & L7
BEEOFEL, HIA, M GHR) o 10 SRS X b, 10 SREIOPEEE TR L, D

#ERiL Table 18 I LU Fig.9 KRT LD THS,
Table 18 T X » T LR L 3, BSEMORNN TR ED Yl h 17l Wb LS Ly bhtnath
& THER OEGEET OB LI BRTKI2BEOBE I THAH DT, Mk 1m OFIDEL, &
BBV ThH B, HINTCORMEDHFL, BRERS T 2L, ARd 2 AR ULABRIShTHEy
DT, X-& b Liswas, BTFRIOHEERD > hdtbhic, TRIC LT, HitoEBEOESET

W, N

Check
#50m (Open field)

About 50m

Fig.9 BAEMIA OB OE & s X O RX O FUHE
) Position of anemometer in the inner part of the fence and
wind velocity and those in check plot.

'rabie 18, BEEMEAIS OFE M & FaE (1963 4£)

Mean wind velocity in 10-minute-interval at 9 points in the
shelter fence and in the open field (1963).

HE P Plots in the shelter fence o 4
Open
1 2 3 4 5 6 7 8 9 field

JEJE Mean velocity | 0.4 2.1 2.3 1.6 1.0 1.2 1.5 1.4 1.8 4.8
H. = Ratio 0.1 0.4 0.5 0.3 0.2 0.3 0.3 0.3 0.4 1.0

(Note) #i#] Observed in: 7/V, ’63, JE\W] Wind direction: SW, #iHIE:E Interval of observa-
tion: -10 : 00~14 : 50, #HI[EF Repeat of observation: 15

HT 2] Plots in the shelter fence 1 ) §
Open
1 2 3 4 5 6 7 8 9 field

B # Mean velocity | 2.1 2.2 1.8 1.0 1.3 2.4 2.4 2.5 1.8 3.9
K. = Ratio 0.5 0.6 0.5 0.3 0.3 0.6 0.6 0.6 0.5 1.0

(Note) #iJll Observed in: 12/IX,'63, JE\JH Wind direction: NW, #HIE[] Interval of observa-
tion: 13 :30~14:20, ZiHIE% Repeat of observation: 3
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T, EAMEHD T el

2. BiEMPISORIE .

1962 £ 6 A2 5 9 AR E T, 419 HEMBZOTELEANE Lo MPTPRTD, revy vE
JEEH No.9 OffED# b 50cm OF T, HIFHIMOEH 50 m XichfECREEFZEE L, &
FEN-KEOHEHEL Table 19 R,

Table 19 K X% &, EA OREREIMADOI 20°C HLE DEV, 408 DOEFTIX 90°C D
bbb, FHRES 1°C DELIL - THLIRL TV 5, HIORATOREDOLA WL, & {CTEORRIC
BT B UL LKL, HIPIIRROZENREHDTIVI LERL T3,

3. BRI ORRIRTE

1963 4E 1 £ OEFRIRITIL Table 20 D kY TH 5B,

Table 20 IFBFRIT L WEETRbLLILDOTHSA, RAERCHEERLICEAD B, IR0 DI
BLARA 50% BEARMN 45% T, 95% MELBIVEEThH oL, Mt GHEBX) Tidfse
K 24%, BREK 42%, BEF 66% FERR LUMETH -1,

BEEOERTYE CPEWEE) 11, Mt 0.6, #HM 1.5 T, b3 LEOMTTTLalkd O
batwaBbhic (Plate 1, H),

¥, 1960 FHEERD, MACEEL T34 5 ~Vi, EWEC LY, —LBRSERBIRILDT
5H5HH, 8% MEELVCLEET, BYNHELL 7, Lil, ZhiewdaaBREFEEcEin

0fe DT, HBTRE DAL,

ZOWELBOMEBENCHRE LcHERY, Table 21,22 R,

Table 19. BFEMASOKEOBEE (1962)

Total sum of temperature in the shelter fence and
in the open field (1962).

HE KX 6 H June 7 B July 8 A August |9 B September| /&t Total | ¥ ¥

g | BT A | BT | e | K| Men

Total Total Total
sum Days sum Days sum Days sum °©

Sample B %‘ota% A ;ﬂi‘otg
plot Days | <m |Days

e
Shelter 26 487.5 | 24 518.0 | 29 646.5 | 23 451.0 | - 102 | 2,103.0] 20.6
fence

LTS
Open 26 | 467.5| 24 | 497.5| 29 | 622.0| 23 | 428.5| 102 |2,012.5 - 19.7

field
Temperature was measured between 9 and 10 A.M. almost simultaneously.

Table 20. BEEMEPIS D H 5 < Y OEFERFEE (1963)
Degree of damage in the shelter fence and in open field (1963).

Deg?ee %; dgnage 0 1. 3 o8 Mean Planted in
In thimshelterpt%ence 74 67 8 1 0.6 - 1963,V

In ﬁ}}lﬂe openyi[;eld 24 42 32 2 1.5 1963,V
In th‘z&sheltermfence 7 103 20 0 1.3 1960.V‘. .'
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Table 21, BEEHMIPISN D H» 5 <> ORBIRMEATE (1963)
Number of infected parts in the shelter fence and
in open field (1963).

T D B B o L B Position of shoots i
B $¢ Top shoot b5 fil Lateral shoot
Position of D > Planted
sample plot oo mo| R M ?‘Sn(ﬁﬁz B | B M 251?1?13‘12 in
Top- Middle twig Top Middle twig
i
In the shelter fence 19/150 12/150 8/71 82/750 17/750 0/35 1963,V
i ax
In the open field 37/100 8/100 20/50 143/500 14/500 3/9 1963,V
Ht M
In the shelter fence 13/130 6/130 373/1887 98/650 23/650 516/2424| 1960,V

(Note) Top and small twig: Number of infected shoots/Total number of shoots.
Middle: Number of infected parts/Total number of shoots.

Table 22, BEEMIAIAD 5 5 < ORBHRE (%) (1963)
Percentage of infection in the shelter fence and
in the open field(1963).

¥ o L & Position of shoots

AEOME e
» B % Top shoot ] % Lateral shoot Planted
Position of S - G % 2 RIX = Se - R = 2 kEE % i
sample plot Top, o Small o Top, o Small o n
Middle o twig ° | Middle o twig o

it ]
In the shelter fence 31/150 |20.7| 8/71 11.3  99/750 }3.2 0/35 0 1963,V

i 5t
In the open field 45/100 |45.0| 20/50 | 40.0] 157/500 |31.4|  3/9 33.3i 1963,V

Hit &) ,
In the shelter fence 19130 | 14.6| 373/1887 | 19.8] 121/650 |18.6| 516/2424| 21.3 1960,V

Table 21~22 LB LM X S, BEAMONA TIRBREBENVWH LB L Eh, HHHZss
CHRERIC D D TV LB R G, ks, MR TORFREREOBFAOERIZ LIS -1

4. BEMONSATO ST <Y ORE

BRI L BHIE, »F <Y ORELCOWT, HEk IO OEOHUE, HHAO N 7 <Y 2B
LTHRE LT, TaisHiR D 1960 ERERO & Ok 5 o fzoic, RRX O FLTE OF O E
LEEDEZBATED 50 RO THE L TOEOHUZHELT, FEMCHELL, ORI
Table 23,24 RIS,

Table 23 1 X5 &, 1960 D b O TEMOMA THE OFEH 70 cm, FHHESL 30em 3D
A, 1963 EERERO D OTIE, I 1EOHICEFRFR 17Tem XU 10cm d DENTE L, KR
LKieowTd 10% HBEobitvnixbii: (Plate 1,D,E,F,G),

1 4R DM DHERIE Table 24 KA BRB X 51, MIFMEHSE TIRLBUBLL Z27h, HINT
DRENEDLDTINATHD Z LBHEILIRSB, L, MADL O, SRABRL T8 (@X
RO 10%) REDOREIXVOVWTHEC bbb, Ok 3R e 2, MRORED X
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Table 23. BFEMEASD H 7 <Y OFRRTE
Growth of larch in the shelter fence and in the open field.
FEMOALE & & Total ¥ # Mean TERAE
iti X ¥ B & O | B & i O | BREFERGD
gﬁl;llznp?gt Tree Tree Amount Tree Amount Rate of Plainnted
- number height |of growth| height |of growth growth
Ht 2] cm cm cm am | o5 3s7.7
In the shelter 150 12,455 3,790 83.0 25.3 . 43 8 ' 1963,V
fence )
B 4 16.0/49.8,
In the open field 100 6,580 1,600 65.8» 16.0 32.1 1963,V
I g]
In the shelter 130 | 30,205 | 10,390 | 233.0 79.9 | 79905311 e60,v
fence )
HE 4 47.1/116.3,
In the open field 50 8,170 2,355 163.4 47.1 40.5 1960,V
Table 24, B5EMIPAD » 7 = v OB IEKE S OHEE
Transition of distribution of tree number in each tree height class.
FEHOME B & PF  Tree height class (cm) At the
Position of
Less 81 121 161 201 241 281 321 end of
sample plot | 4105 80 ~120 | ~160 | ~200 | ~240 | ~280 | ~320 | ~360
H »
In the shelter 10 21 45 38 12 4 1963
fence
Bm  E
Do. 22 63 38 7 1962
w4
In the open 2 27 18 3 1963
field
B E
Do. 2 32 15 1 1962

MARZLERLTWAESDEEZ BB,
V E8 LI UESR

SEFEEDEHITEH, L CEANEELFRLL > TWAH DL LTIE, AFORBEBRMR (),
YoV FOFERR (BEFILD), 7 oEHRE (BEL) td, BEIFRL L bDLLTAF
RO CEHLID) InEndb s,

h 7= VSR A FER L RABRAMAL LT, REPEOBENSE LIk b bifbh, BEEMFITE
SERBDIIILE LV EBALACEN, D) B OIEENRKINRTEL, Thbn b, HiF
B LUHM ORI X 2R 0REOBLYE, REMMOE DY) B4 LBEHEILTHELLDD
ELTE, PIIL®, BRLD, EEELT, MELY, kIUBEY ofEdrdY, RSN T,
REEHORTANRENT VLW IITE INES™), HaWIAOHHE FHEOMS & OMFE*T
IHALBE D BN X BIAER O REBA OMEP, HASEIWIUNEROKSZEEST IRV v53E
(BB ez, EXFHEL LTsRWEEEE S IELTWA I &%, 27 h EARCHIAL T
%o

LEDZEELORRL, BESFHRL LTEOBEDORLLEX LTV AL TEERLD, —
HTIHBOBNRWIC X BEADYIh ik, H5<Y OREHMLBELCEAILT, FhiiiRos
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EREE BSAEL, TR, .k AN oBRV-BEGCEEHEMLRE LT, MRNORNE
TEBEFIE S LEBACRRORENE 5iebh b\ 5, WEHLORELICR-IDT, Th
LOFRYD, HONCENBRYE LT, D TAXABEERLCLTWD I LEHNDDHZ LNTE
o

FEEEION, BRORELEATIEESGL LT, 2R W B »I<YBGROKIRER
B, XOEBHRBAOIRLRDTHLS LD, ThLOFKUEEELTABE, »7~YAK
CARIngr 25 b0 L, RREDEECHISFHELE2DDDLEHT B LNTE D, Tib
b, REHMOBREIIZECEL, WbV RBLrRBBEcET b0 LELLNS,

Bt 7~y RHLTEDL S it bEd T 5 KL oW TELTARSE, ¥, BHNEE
LT, 3ERTTEAERLITORS, DI, WA XARBOBERE S, Hodhttiil
FELEARBRD, #7<YEEREE, BACh, T, $CHEIZREL T, EETIRRS
5B LARER Do e (L™, BH, RER 25, BIRLVFELRAFIF TS LT
b DIy,

HBEEECRRFE LT, BHETTRHLENELD THE\, BNEREAZRET s it
78 5 KGBEROTHEL B BHBO XV NETELORD, EREDE, FHE L KEOBRICE
JETREDXILERFRL DI, AFOKBFEEACTERLIHER, B 3.5m/sec) #HTHEHE
HEIRCHEML, ZThd b LEWKBITH0EKELEGEHIL, Bib TR LD Thb 2~2.5
HRBCIEHE L D bk b L ELIR Lit, & OBKDE SHIIKDORZNEL LRI ED
BETIHEIRNDHT, TOMDOKORZMEHDOEBRISNEEAEZELLT, BRIIRRCEETS
LDORNTW3, LKL / FOBRAKOE LB THOEDEKELOME, FHEME3m/sec,
BABEE 20m/sec DEHED D L TRAEL T, SKEBERAEMOENT AV LEH 7, 2D L,
BT LWEBIEAC X » TED bR AEDO SRR, HETREEE RO CHCEEEN B R
DT, BEAOEOEKENATHLD dEV-LEL, REC, BEil:KHEL O BRI BR
iwiThEd, BREDOEKRLED, BHELHTEI V- TIWTHA S LD, Ao LKE
EroBRCOWTIE, HEE® R, AF, e/ F, THTYEEDBWIRIAL of:%ﬁ%éo Zhic
Ine, BEEBIEIHEVEERB\ 2, BOmMICITHA LWL, o Laiiidic X - ¢
Rich o LAbRI, % LTERED LEVETT 501, Sz RSB BoK B s\ o3 ix
WO, EOHOKNE LD, KRIERLIHTS X 5 5BHI R Bt L DT b,

ZRALOFHEC X - THLRR L 51T, AL D2 I WEINCHEL bl 7= b, RBCR X
BIEA S BAL D, CHICE biso TKADRIIEL - T B bDLEX LIS,

o, HAEO HRORKER L OREBOETIL, BEC STRA T3 K0BELEERLY (Ch
relative turgidity—HHEIZEE—L KL, BRAOBERCE IR TWBKE, ThORAMKEDOKD
BOKTERLT), —EOMUECRS L, ok 250 LU b IR ORI 5 = 2 nERi
SEBf & N7 (Bier®™®, BROOMBERG®), # 5= DHEHIROBEICDL, ZDL>5BEENLENHE 5
BRETHY, BEEETLIRTHDLY, AF¥ORENENROBEIR, Bh Tl & ilkrEirse
6k%ﬁb%?<&ékb5ﬁ%(¢ﬁm)%&O,%ﬁt%ﬁ&@ﬁ%@#&b@%&%@ﬁ&ék%
xbh%,
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—77, WREOESR, & {CRTFORGCHEESTHLEE LT, Wi BEEOTEVTSHLIHR
Cize KEWCH - T, FOSETRFOSIROTHT S 6 A0 0, HIETIL 7 AREZHL b,
MBEBVIIBT L » THHRAINE 2 bh, KBS 15° CRIBH 7 - B R T 5, cootnb
Table 13 DX 51T, »7gh OEBC I - TREMBE H, BEOBAITHICh-EELBRS,

SEIORERTIE, HMBHOAHEX I X OCBEMOMN L bIC, KR, FE, TOBOKERTHBW
TEEFHEOVDB UL LWHHERLE - el R B bR, Bt TWBHDIE, EGCESRRREL 5
SHILBIRSHE W RDETHD, TDOZ LD, FHROBEDBERS JORRIE IR THA S
D% ‘

FHEPRE AT <Y ORRICE JIETROBEYRHET b, » 7~V O LREKREM 5~8 A4
D RAROEBR OB & WERMEHN, chiBRE ORI L s ) RREE) & oBKREHL
MR LI, EOHKR, EEEORRMHBIIZ bR, & ZITFHBEZE 3m/sec OBAITHEREARI
75 H (1,800 W¢ffD), 4m/fsec 72& 35 A (840 B LI ECTHRRBEENE IS & HE L

= DBREY ZFHERIC OV THNIHER (Table 9) LWL TAB L, 6~9 A 4AMOEEY D
BCER) oFHEEIL, 1962 E1RBEL TIE 3m/sec L ET, & {IKHEKX No.2 & No.3 i 4m/sec
BEd oot UT, FEMTOER TE No. 10 @ 1.9 K< L3 A X5 1m/sec LT Th -7 o
s AREER RN, 1,700 BERTICRELCV52%, 8 AKETTH 1,400 BRI LS 5o, T D
BREHI2HLEYOBRI MR L TaD L, BREFOFEX O T, &< No.2 & No3nEIC
X BREMEND X {Bbh, No.l, No. 11 K LRRREENRE - 72 THA 5 LRI B, FAEIX
HEENB D 5 5 PEEFEOREL 2misec < HWWT, THUTRE T =Y OF45REEIED ST
555 EDONT5A, Chic LHEFEUTOSRER I, BEC X 2REEFIELRLEdIvX
S5eBbis,

1963 SFIXHEI S BRTEMNBUH LR I, 4»AMO PHESI, BEOENTTERLDL -
fro —7, RERMIISHE W EMTERL, {8 ARE TR 1962 £ 1,423 Bl LT 1,424 By
Bl E AL Th T, LIA- T, EOFERICEVTD, BT X 5REESIIRD) - 7cb o
EEZbhb,

FH EP OB DARYHEL TA S L, FHEME 3 m/sec, 1,800 REDBA1T 19,440km, 4m
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Plate 1
A. B5EMED4E A complete view of the shelter fence.
B. B5EMEOMNES A inner part of the shelter fence.
C. BEAEKEBAIEER The apparatus of automatic climatological station.
D. BiEMIPEO» 7 <=2 (1960 FHER) OREIXE LD TREFTH S,
A vigorously growing larch tree (planted in 1960) at the inner part of the shelter fence
(Oct., 1963).
E. BRSO H 7 = (1960 FHERR) DMK EHDHTHBHV
Growth of larch trees (planted in 1960) growing in the open field are very poor (Oct.,
1963).
F. BRI O 5 <> (1963 FEHFER) ORRILELH T L L, KEOEFEELER D I\ (HEKT 9
cm),
Growth of the young larch (planted in 1963) growing in the shelter fence is very vigorous
and the amount of shoots and leaves is abundant (Tree height, about 90 cm) (Oct.,1963).
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G. BEEWS D » 7 <Y (L963EFNERD IR EL 5 <, HEOBEERD T < inV-(HEKI 70 cm).

Growth of the young tree (planted in 1963) is pcor and the amount of shoots and leaves
is little (Oct., 1963).

H. b» IREHTHE LR r T <7,
Heavily damaged larch tree during only one growing season (Oct., 1963).

Studies on Shoot-blight Disease of Larch Trees IV.
Analytical studies on climatological factors, especially the
wind, upon the outbreak of the disease.

Shun-ichi Yokora, Takeo Tsuruta and Takao Suzuxr
(Résumé)

Though it has been well known experientally that the outbreak of the disease and its damage
is conspicuous in the sites blown by heavy wind during the growing period of larch, only a few
reports with detailed data on the relation between the outbreak and the wind as one of the in-
ducing factors of the disease have been published.

The writers wanted to discover the relation between the outbreak of the disease and the
climatological factors, especially the wind, in two ways, i.e.,

(1) the survey of the damage caused by the disease and the wind(wind run, mean wind
velocity and blowing hours in each wind direction, etc.) in 12 (11 after 1 year) sample plots
established in 1961 at various topographic situations (upper flat, middle slope or concave, and
bottom site), (2) the comparison of the damage surveyed inner part of the shelter fence con-
structed at the upper flat with that in the open field.

I General situation of the surveying area

The larch plantation used for the survey belongs to Mitsubishi Mining Co., Ltd., and was
planted in 1960. The locality containing the surveying area is a typical one of the parts damaged
by the disease in Hokkaido. Topography and position of sample plots are shown in Fig.1 and
the soil conditions are shown Fig.2 and Table 1 and 2. According to the results of the soil

survey, it seems that the condition is favorable for larch plantation.
II Observations on climatological factors
A. Survey in each sample plot

Mean wind velocity (10-minute-interval) in each sample plot was obtained by using anemo-
meters of ;Robinson’s type from the observations each lasting 10 minutes and simultaneously, and
were carried out many times during the growing period of larch (from June to September, 1962)
(Table 3). As shown in Table 3, wind is far stronger in the upper flat than in the other sites.
The rate of the intensity of wind was calculated based on that of the sample plot No. 3 and Fig.
3 was obtained.

To obtain the detailed climatological factors, an automatic climatological station was set up
in May, 1962, at the point marked @ in Fig.1 (Plate 1, C), and the records on wind direction,
mean wind velocity (10-minute-interval), temperature, precipitation, etc., were obtained bet-
ween June and September, 1962 and 1963.

Compared with the mean wind velocities in plot No.3 with those in the same pericd obtained
from the record of automatic climatological station, the former is about 3 times weaker than the
latter in the south wind, and about 4 times weaker in the north wind (Table 4).
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From the record of automatic climatological station, it is clear that the prevalent wind is
southeast or south followed by north (Table 5,6 and Fig.4,5). The mean wind velocity in 10-
minute-interval and wind run in each month and wind direction are shown in Table 7.

Because of the fact that wind run and blowing hour in the southeast, south and northwest wind
are considerably great, converted value of wind in sample plot No. 3 from those of automatic
climatological station were calculated for convenience’ sake 3 times smaller in southeast, south and
southwest wind and 4 times smaller in northeast, north and northwest wind, based on the results
shown in Table 4. Further, these results were used for calculation of data of wind in each
sample plot according to Table 3, and as shown in Table 8,9 and Fig. 6, total wind run, mean
wind velocity and blowing hours were obtained. According to these results, total wind run in
sample plots No. 2 and 3 situatins in the upper flat amounted to above 30,000 km followed by
above 20,000 km in No.1 and No.11. For all these high values in the upper flat, 3 times or
more smaller wind run was calculated in the other sample plots. As fcr mean wind velccity
and blowing hours during the growing period, it-was calculated that south wind above 3~4m
/sec blew for 1,700 hours in sample plots No.1,2, 3, and 11 in 1962. On the contrary, in
sample plots situated in lower position, mean wind velocity was slightly under 1m/sec. In
general, wind in 1963 was weaker than in 1962, especially in August and September.

In addition, temperature and precipitation were observed by automatic climatological station
for 2 years, and temperature in each sample plot between 9 and 10 AM was measured in 1962.
These results were shown in Table 10, 11 and 12.

Spore dissemination was estimated by reading the records of precipitation and the range of
temperature (maximum and minimum) where the rainfall lasted. The results were shown in
Table 13 and it was estimated that abundant spores sufficient for inoculation to larch shoots
occurred in both years.

B. The effect of shelter fence upon windbreak

To determine the effect of shelter fence upon windbreak, the bamboo shelter fence of 4 m
in height and 30X30 m in size was set up at the upper flat in the fall of 1961 (Plate 1, A,B).
In the inner part of the fence, healthy larch seedlings were planted to the vacant points, from
where heavily damaged larch trees (planted in 1960) had been removed beforehand, and infect-
ed parts of shoots of the remainder were cut off in early May, 1963. Thus a healthy situation
was established in the inner part of the fence. For the check plot, healthy seedlings were
planted in the open field of 20><20m in size in the same flat as in the fence. The distance
from the fence to the check plot is about 50 m.

Nine anemometers of Robinson’s type were set up in the inner part of the fence and 1 in
the middle part of the check plot. Wind velocity was observed by the survey each lasting 10
minutes and simultaneously at several times during the growing period of larch trees in 1963.
These results were shown in Table 18 and Fig.9.

It is clear that there exists a conspicuous difference in the wind velocity between the check
plot and the inner part of the fence.

Total sum of temperature measured between 9 and 10 AM is shown in Table 19. Tem-
perature was somewhat higher in the inner part of the fence than in the open field.

III Outbreak of the disease

A. In each sample plot
The degree of the damage defined by indices in each sample plot is given in Table 14, and
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the number of infected shoots and parts and the percentage of infection are shown in Table 15
and 16, where the top shoot and upper 5 lateral shoots of each numbered sample tree were
surveyed. This is based on the assumption that whether the upper part of the tree is healthy
or not is the most important point.

From these tables it is clear that the trend of the damage fast becomes heavy in the upper
flat, and the progress of the disease is slow in lower sites; also the extent of the damage in 1963
was less than in 1962. These features are prominent especially in the plots situated in the
upper flat.

General situation of the growth of trees in each sample plot is shown in Table 17. In the
fall of 1962, tree height of sample plots in the upper flat, heavily damaged by the disease,
decreased in comparison with that in the previons year. In the other sample plots larch
trees grew normally. In 1963, the tree height at the sample plots in lower sites became 2
times or more taller than those in the upper flat where the tree height increased a little over
that in the previous year. The relation between the degree of damage and the growth of trees

summarized in Fig. 8.
B. In the shelter fence and in the open field

The degree of the damage, the number of infected shoots and parts, and the percentage
of infection in the inner part of the fence and in the cpen field are given in Table 20,21, and
22, Based on these results, two important facts are recognized: (1) the pathogenicity of the
causal fungus is strong, and (2) the effect of the fence breaking the wind is very great.

Growth of larch' trees in the inner part of the fence and in the open field is given in Table
23 and 24 (Plate 1, D~H). For the check to the inner part of the fence, the larch trees of
healthy top shoot planted in 1960 were selected in the upper flat where no breaking effect of
the fence was expected, and their tree height and the increase in this year were measured. As
clearly shown in Table 23, growth of trees planted in 1960 in the inner part of the fence is
conspicuous and is equivalent to that in sample plots in the lower site where a normal growth is
obtained. Further, it was proved that if the trees are protected from the strong wind during
the growing period, the damage by the disease will be slight and gocd growth can be expected
even on the site situated in the upper flat.

According to these results it is clear that the heavy wind during the growing period of larch
is the main factor likely to cause an outbreak of the disease after the larch trees are infected
and to make the damage more severe. The most important points to be considered are (1) why
the wind becomes one of the main inducing factors of the disease and (2) how much prevalent
wind velocity .and how many blowing hours is necessary to become the factor.

It is well known that, in spite of the sudden increase of transpiration by wind, absorption
of water is delayed and the balance of water in the piant becomes abnormal. Such being the
case, it may be said that the action of wind toward the physiology of trees is negative. Besid-
es, numerous wounds favorable for fungus invasion will be made on young shoots resultig from
the action of the wind. This may serve as a positive factor for the causal fungus, though it is
made clear that the causal fungus can invade from non-wounded young tissue of larch.

Recently, - the disturbance of growth of larch trees in Hokkaido resulting from the action of
the prevalent wind during the growing period has been surveyed. The growth of larch is dis-
turbed by the wind of 4 m/sec (mean) by 840 hours or of 3m/sec by 1,800 hours. But no
disturbance whatever was caused by winds of 2m/sec or less. The mean wind velccity in the

upper flat from June to September, 1962, . was 3~4 m/sec or more, and blowing hour was 1,700
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hours; in the lower site it was more or less 1m/sec. The progress of the damage by the
disease in the upper flat was very fast and almost all trees in the sample plots were damaged
severely. On the contrary, the damage by the disease in the lower site was much less. In
1963, wind velocity was 3 times less than in the previous year and the damage in the upper
flat lighter. Acccrdingly it may be concluded that the site, where visible disturbance of the
growth by the prevalent wind is expected, is unfavorable for larch plantation, and the limit of
mean wind velocity may be regarded as 2 m/sec or so during the growing period.

Because of the fact that the difference of the total sum of temperature could not explain the
difference of growth between each sample plot, and that the growth in the upper flat where
the wind was broken by the fence was equivalent to that in the bottom site where the soil con-
dition was discovered to be somewhat better for growth than in the former, the effect of factors
(the soil condition and climatological conditions other than wind) influencing the growth of larch
may be negligible in the present surveying area.

As for the methods for breakage of wind, especially on the upper sites, the production of

a shelter belt of trees of approrriate size and direction may be the most effective.

Laboratory of Forert Pathology,

Laboratory of Disaster Prevention,
Hokkaido Branch,

Government Forest Experiment Station,

Sapporo, Hokkaido, Japan.
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