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Shun-ichi Yokora, Katsuaki Envo and Seiichi Marsuzaxi :
Studies on Shoot Blight Disease of Larch Trees VI
The effect of shelter forest or shelter tree belt
escaping from the spread of the disease
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WAL AP LE->TH 3D, REBRMIIHAROWMHIZIL, HED S5 16km 1323 oh
REZATMELTVS, CORB—IFEAETOERO N 7 = v MminERET, RdhHs <o
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Fig. 3 HéHiosre & ME (#6%)
Situation, and topography of Tokumitsu test plantation.
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(1963 fEEKiEL, T UFERAE) PI@ 150 KiEHKIC oW CH RIBOMEERB T,
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SACZICIAREWE LI EEofc, CORA, FERAMMZPLLTH 4 FEZRBLTNHOT,
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D BHBERCSTIMOY D hic
1964 4E 5 67 SEE T 4 4R, # 7 = OREHINIC HFFHHIT 10 S0 RBENE BT -7,
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Table 1. BfeiEaHUC 3B 2 103 H O RENIIC X 5 85 HE O HEz

Comparison of mean wind velocity in 10-minute-interval

by simultaneous observation in each test plot (Hayakita)
1. August 10, 1965

Plot No. 9 1 7 10 3 s | 1| s 2

A Mean wind l
velocity (m/sec) 0.7 1.6 1.7 1.8 2.0 2.3 2,7 h 2.7 4,1

No. 4, No. 5 {3&%ks
=G Wind direction : Southern.
4@ VIR L DI Mean values of tetraplicate observations.

2. June 1, 1967

No data were obtained in No. 4 and No. 5 because the apparatus was out of order.

Plot No. l 9| sin 3 5 6 Ly 4 2
Mean wind velocity ‘ 0.7 1 2l 1.4 1.6| .7 23| 24| 24| 2.7] a2

B R Wind direction : Southeastern.

100 ¢ V3ELDFY Mean values of 10 times repeat.
THREMNADOHNKRDOE BEROEELE S P TNCLRBESCEGINS.

2) SEMKORKE & AR ORLKR

1965 FE T, AMORET T T b orc, 1966 D, HEHARKRTEERIHL, £hit
1o TARDRENSONDB LI > TE . BRI ELS 5 ERETOUEMRDOEKR ERFIZL 5
FRELEE, Table 2, 3 BXT Fig. 4 )Ly L, F7 1969 FREIL 6 PREL &, MG T R ICIRZ

TR 6 KHED A DRSS & JERF 2 Hobk L7z % Tabled 12 LT,

Table2 {3, 1966 £ 10 F & 1967 4£10 A E LR TH 5. SIAMNAE BB II2hT ROE®
EHFRTLAEY, BHFCRKT 2REMHEML T 28 @b, HobhizasH o b, bbb,

1966 SEFE DREFEERIZ 28.5% TH - - S DY, 1967 HEEITII 47. 4% it L, FHIgERIZ 1967
Table 2. BYRERICE D 28 « YEMET O CICHIHRER

Tree height, current growth and -he damage in Hayakita test plantation

established in Oct., 1963
1. 19664E10 A #H&EE Results in Oct., 1966.

3

~ L
e Current _ -
EEn growth| 0~20cm 21~40 41~60 61~80 81~100 Total
hei?lft class B o

81~120cm 4 12 ‘ 8 1 | 25
121~1€0 1 10 30 14 1 56
161~200 6 36 30 16 83
201~240 4 19 12 35
241~280 1 4 3 8
2t Total 5 28 79 68 32 212

E¥EE  Mean tree height (5% level) 169=4cm
FigHhRE Mean tree growth (3%) 59+2cm
BFiEi®E Percent of infected shoots 28.5%



— 6 — WERRBIESE M5

2. 19674E10 A ###5UL Results in Oct., 1967.

D = -
>~ Current cm &t
BiEme - growth| 0~20 | 21~40 | 41~60 | 61~80 | 81~100/101~120|121~140|141~160 Total
Tree -
height class \
101~140cm 4 2 1 1 a8
141~180 3 6 8 4 2 23
181 ~220 1 4 17 20 6 4 1 53
221~260 ) 1 10 33 18 3 65
261~300 2 | 1i 16 5 34
301 ~340 ' S 8 3 1 17
341~-380 1 1 1 3
#  Total 8 13 38 68 48 22 S 1 203

3 & & Mean tree height (5% level) 235+8cm
ZihER Mean current growth (5%) 774 cm
SEGEEIE  Mean damage degree index 1.69

B 5 &% # Percent of infected shoots 47.4%

LE9ZLWBLTWA, LhL, ZO&EETE, HREDHUOENCIZRWBITRE R R T, 13
EAEEDBBONIEID-1OT, MR, LiEFmE—3ELTLY Ui,

1968 FEiTiS, X oI DU WAZE S 2135 12510, BliHic e nEN 2 pFTORBAER L P L THE
L#, ZD#Hi3 Table3 & Fig. 4 XU Plate 1, C, D it L LTH B, Table3 THSHE LS
1T, 1968 4EIZISRITI & MAMIRIEE, & & ZMHERIIC B BOME 6N, HElMicd 1% OEBRETHEE
THAHTEBLBEINI, COBMOE, M2 EEWHE L EREcsond X5, 5kl
WORFEEDOLMORES LA LL s TNEEELLNE, THhbb, IRERFLANBEIZST S
TR 1,260 LTI TiZ 2.66 (PFIZIWV) 2 LH L, 35BS IZBOTH JLfs
D 20% 2 U CRAANE 66% Sid A0 2B ER LB LTS,

Table 3. 196858 B gt aERMIZ 5510 BT « YEMETD S TITHRIHRT (19684E10 W)
Tree height, current growth and the damage in Hayakita test plantation

established in Oct., 1963 (Survey :Oct., 1968)
1. Jt#EfiE NW-slope

S~ gL |
Current growth cm| | &
0~20 | 21~40 | 41~60 . 61~80 | 81~100]101~120]121~140 Total
Hak {
Tree height class o] 1
1
141~180cm 1 1 1
181~220 2 3 3 2 10
221~260 2 1 4 1 8
261~300 1 3 8 5 3 20
301~340 S 11 15 4 39
341~380 2 6 11 4 23
381~420 1 4 10 6 21
421~460 1 3 4
461~500 1 11 2
%  Total 2 3 20 I 36 45 21 1128

SE ¥ ##% Mean tree height (5% level) 329+11 cm
ZHhER Mean current growth (5%) 84+4cm
B Mean damage degree index 1.26

E % £t ¥ Percent of infected shoots 20.4%
LECHED 270y ) Two plots were added.
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2. EHEMf SE-slope
MER * ]
Current cm| i
BEE growth 0~20 21~40 41~60 61~80 81~100 | 101~120 Total
Tree
height class
141~180cm 4 4 1 9
181~220 8 10 5 1 24
221~260 3 9 14 9 a 35
261~300 7 17 13 6 \ 43
301~340 3 10 5 5 | 23
341~380 3 3 6 12
381~420 2 6 1 9
#  Total 15 33 50 33 23 1 155

3 ¥ &t Mean tree height (5% level) 276+10cm
SEEiE R Mean current growth (5%) 56+4cm
FEHWER Mean damage degree index 2.66
BBt ¥ Percent of infected shoots 65.4

AELHEY 2T 0y P

Two plots were added.

ePURTE & A S T 5 HE, MERED 1 FOMRETHEENS LD NI,

Significant difference in tree height and current growth was ascertained between NW-slope and SE-slope.

22T, MEAHOSHAEX DN B ORNE LT & Tabled LB 0 T, #pEE, Figgd

BELHICEEATIEAERNTL D O L (WL AR 2WENDE0 T L] oHT,

AT LID B HEV I ENNLHTH S,
INODEREROFEWEE LHEOMEL LT & Fig. 4 0LB0T, FHWERMN2LUT LS

HET,

Table 4.

A ED

BEMBHO T 220/ V—F G o TWVE, O LiE, HABREITRIARIBMIN

BRAXIZBI HEMBORE S FIZREIRB (1968410 #)

Status of disease severity and tree growth in each test plot (Oct. '68)

1
by | R e I
smoFMERES o of ol Mean | g (P i "
Direction| No. of surv:e ed Percent of: damage |Mean treel current | Remarks -
of slope | test plot treeS; infected ' degree height rowth
shoots l index g ‘
1 20 20.8 1 1.3 325 85
2 18 74,1 3.0 247 54 SPM 5 ﬂ%}}l ) {;ﬁé
ean tree heig
5 o 3 20 51.7 1.8 324 68 276+ 4
South- 4 20 69,2 2.9 257 42
eastern 5 17 81.4 3.0 272 43 mME B &
ean current
6 20 60.0 2.4 286 55 growth
14 20 0.8 3.8 230 46 56+4
15 20 78.3 3.3 260 53
7 19 19.3 1.4 334 86
8 19 33.3 1.3 363 &7 | F 1 #équ . iﬁ
ean tree heig
1. 7 Q9 19 8.8 0.8 2920 86 329411
North- 10 15 27.8 1.4 288 80 o8 g
western ¥ oM B oI
1 16 36.5 1.9 820 66 | Mean current growth
12 20 2.5 0.7 348 96 84k 4
13 20 20.0 1.3 348 79
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TNTH, ARICEZNBEZEVLOEEDRABEETS &2 LTV 3EAT IWEEDLN
%,

1969 SR i3 5 HREEDINRHHE DA, BT 2RO 6 HIET S EMZMEEB 80, Z0&ERE
Table5 L LTH 5, Crickiid, #EEBEOMBELL 5 SREEIL, HBFHEE 6 KDL
Mo dc (HEHMITE 1% ORHRRTHR) . BRI, BRI LS 6 HIEE DOBITIZEAEODS, 6 ML
i 1968 SFiC BYMKANIC X » TRINHDOBRBEA B 1L > T 5 T L2 i, B0 kR
EBXBTHRICBEE L OONDH 5 € SITBRRITE S

B. fESRBRMICETHRER

D WRicETsRDYD i

EHABRMTIR 1O, £FHICA, BERKTROYNAZ DM EHbE L. Table6 210 3HOFE
BHREEZLDLTH b, INIZE->THS DU LI, ZREAOBRIZAHEHOARID S, FLLA
DB Dl BT EBMOND -

A S H

5 5
3
= 4
e;4 1{—
QL
%‘J IST_—'
‘;ﬂs 7 — 3
g f————+ Fig. 4 3elggkpe
=2 T 2 B & OB £
§ l()»———l.:$g%|=~z13 Relationship between
99— 1 mean damage degree
index and tree height.
0 0
200 250 300 350 400
) cm
FE S Mean tree height
Table 5. 19694 [ B RRAHITE 1T 2 BB AEMENL S CHERR
Tree height, current tree growth and the damage in 1969, in Hayakita test plantation
established in Oct., 1963, and neighboring plantation established in the same time
1. dkvugidm NW-slope
~_ MR R
Current growth cm | H)
e 0~20 | 21~40 | 41~60 | 61~B0 | 81~100[101~120/120~140 Total
B
Tree height class 1
181~220cm 1 1
221~260 1 5 1 7
261~300 2 1 6 4 1 14
301~340 1 3 4 7 1 16
341~380 3 S 4 2 14
381~420 : 1 3 € 19 2 31
421~460 1 1 17 Q9 1 29
461~500 2 10 9 2 23
501~540 1 7 3 1 12
541~580 1 2 3
3+  Total 4 I 5 22 27 ' 60 2 | 4 150
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2. EHEHIE SE-slope
~_ mERE o
Current growth cm 7t
0~20 | 21~40 | 41~60 | 61~860 | 80~100/101~120{121~14C| Total
B Eps
Tree height class ~
181~220cm 4 4 8
221~260 2 4 5 ! 11
261~300 8 9 2 1 | 21
301~340 2 6 9 4 1 22
341~380 6 10 13 2 31
381~420 S 7 18 1 3i
421 ~4€0 1 7 3 1 12
461 ~500 2 4 6 1 13
501~540 1 | 1
5%  Total 7 I 18 | a | 31 47 14 ' 2 | 1s0
3. 5HBEIZEEET 5 19634ERKR Oy E~EHEAE)
Neighboring plantation established in Oct., 1963 (E~SE-slope)
= PRI | ]
. Current cm at
BEps - growth 0~20 21~~40 41 ~60 61~80 81~100 | 101~120 | Total
Tree -
height class - i
141~180cm 3 3
181~220 3 4 3 10
221~260 4 6 5 1 ’1:6'
261~300 2 5 8 6 4 25
301~340 1 4 17 14 2 38
341~380 1 3 25 6 35
381~420 1 7 6 14
421~460 2 4 7
461~500 1 1 2
B Total 10 23 39 54 23 1 150

Z ORIEZ, 1968FEICHFH VY T-5 KFF (Y7 o~%2 3 F 50ppm +HEX X

ORET I AEPRAL K.

1,267 ppm) #%75//ha

In this plantation, three application of aerial spray was conducted in 1968 with following dosage :
751/ha of aqueous solution composed from 50 ppm cycloheximide and

1,267 ppm of triphenyltin

acetate.
NW-slope | SE-slope | E~SE-slope | LSD (12)
Mean tren heightﬁés% levi%i‘) 4044 15cm)| 363+5cm|  323+1lcm 23.3cm
Mziin cuiérent éTO\vth'v.(s% lg%ze]) 87+ 4 75 5 63% 4 7.7
Il%]ean Jcé?amage degre%;a index 1.53 2.43 . 2.29
Percent §f infect%i shoot:sj 42.1% 63.5% €0.0%
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Table 6. MATHICAIK) & v HR(BR)iICH T 3 P EMD ik (HED 12X3)
Comparison of mean wind velocity between plot A (wind blown site)
and plot B (in birch forest) (after Tsuruca?™)

@ W 1 Date | 3% W | R B | 90 s Time | ¥k Mean
of observation Observed plot | Wind direction | of observation | wind velocity(m/sec)
3 1 A N 11.15~11.25 4.7
Feb., 1, 1966 B NW 11.00~11.10 0.6
p P A NW Y 2.8
2, B NNW 0.5
A SE 4.4
” 3, B E “ 2.1
vo4 A NW \ 6.2
? B WNW I 0.8
, A NW ) ‘ 4.5
”S B WNW ’ | 0.8

Table 7. ##iisERIZ B4 2 B HIO 3EHO IR S TR ESRE (™)
Status of disease development and tree growth during

the first 3 years (after Tsuruca®)

#H O if Year l 1963 1965
#H #E X Test plot | A ‘ B I A B

I3 A~ RO At - 8

B ] ot e 6 e i e
i # Treatment SprayedECheck‘SprayedCheck SprayedCheck|SprayedCheck
43K K ¥ No. of tested trees 462 | 394 350 | 313 | 420 | 371 335 | 289
it & Tree height (cm) 47.4 | 47.9 46.1 | 48,1 ' 122.0|120.5 | 181.5 |181.5
MaEME R  Current growth (cm) 10,6 | 10.2 1.0 12,9 ‘ 41,9 | 43.5 76.7 | 70.6
PEREE Mean damage degree 05| 14 o] o1 Ls| Le| oz| oz
o I = v b
¥ ¥ Percent of infected 5 - _

trees (%) z8 61 4 7 6 70 17 19

A @l Wind blown site, B: #-<}N In birch forest.
At 196345k v 7 a~+ ¥ 3 ¥ 5ppm & TPTA 200 ppm DKHRZHAE 2D 100 cc, 1964, 1965 12
HWMARMBID 20cc 27 H 1469 A EA1E T 2 Blild i 5 miE# L,
Sprayed : In 1963, five application of aqueous solution containing 5ppm cycloheximide and 200 ppm
TPTA was conducted from early July to early September every 2-week-interval with
100 m! per 1 tree, and in 1964 and 1965, with 20 m/ per 1 tree.

Table 8. SEARHIC L 3 AFRBL
Status of damage caused by shoot blight (Oct., 1969)

- . K = B : o

4 A b4 [ = . ¥ w E B | fEHEE Percent

W F | Total number |Damage degree indeX  njean damage | of infected
est plo tested 0 ‘ 1 3 ‘ 5 l degree index shoots

A B @ f | o | 78 | &7 | 30 ‘ ,

Wind blown site | 175 (0) |(44.6)l36.|(17. 1) 2.45 42.8

B. H v/ HKA 35 | 107 12 6

In birch forest 160 (21.9)|(66.9)|( 7. 5)|( 3.8) 1.08 19.0

( ) B4E Percent in each damage degree index.
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2) SERARDEIR & AW DRI

WREFCE S 3 AERTIR, JRINERE SR E REEABIC £ » TUHUWRD KR & BRRESHE SN
foo TOFEELIIZNC, 3EHEOSJICHR LIS T =y OREIRR S Plate 2, C 5X % Plate 3. A (T
LHTEEDTHY, MBRLICIEE b e B8 HL 515, Table7 (3 3 FHHROBPBHERO—ETH
2. Fiibb, RIMKRMIIIEAIAA O I & B IRBRIC RN DBH T A THREMBIFTHE L2 LHBLT
Wh, T, BEIAESAADIT, BIFUTCOBEILED ISR, DL TRIBRIZE S THLVE
BAEZONTHWEZEELHBLTNS, AKTRITGEREAOSENEDONEM, 2B (ZRE
B) B XU 3FEHRERMRKEEND, T, 2HEED SR I ANCHONAEE stk & Ltk
DT, Do dEEZLSND

4 B EEPIE S0 T0O A8 1969 R 10 AICHEMAE L 28~ Z0#H% Table§, 9
ZL®T-

Table 9. #MSERILIZ B BT & MEME
Tree height and current growth in Tokumitsu test plantation

established in May, 1963 (Survey : Oct., 1969)
A. EFH Wind blown site (AX)

T {hEh |
Co Current growth cm 0.
0~20 | 21~40 | 41~60 | 61~80 | Bl1~100
- Total
: LI=E o
T'ree height class |
51~100cm 1 1 2
101~150 10 11 21
151~200 25 30 5 60
201~250 3 11 26 8 48
251~300 1 12 14 2 1 30
301~350 1 4 7 2 14
Exs Total ‘ 6 63 88 17 1 175
FHElE  Mean tree height (5% level) 215+8cm
Fi#HE  Mean current growth (5%) 49+2cm
B. # %5k In birch forest (BIX)

e fi =t cm
- Current growth) 20| 21~40 | 41~60 | 61~80 | B1~100101~1200 FF
A T

Tree height class T~

151~200cm 1 ! 1
201~250 2 2 3 2 1 10
251~300 2 3 17 | 7 1 35
301~350 1 5 11 ] 29 ! 46
351~400 2 3 4 19 7 l 1 36
401~450 1 [ 3 2 12
451~500 | 2 4 6
501~550 1 3 5 2 11
551~600 1 ' i 1 3
3t Total 9 2 ' 38 l 71 19 3 160
I

E #H B Mean tree height (5% level) 356--13cm
FEhER Mean current growth (5%) 65+3cm

AREBRETRER, MEREL, IBOLRETHEREDS 2 LML D SN,

Significant difference in tree height and current growth was ascertained in 1% level between plot
A and plot B.
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Table8 o, AKEBXTENBOREREBE LI RE-THNETEMbH b ARDFIGHER
2,450 LTBRTIE1.08 LiE-ThH Y, TOARESLS L BIKIE 8% HtLls b LMETH 3 0icxHt
LTARTRBEKIT 1AL, 56% BHELO LEERLE>TVS . ThiciEs LT, EREED

BENEHY LI THB,

HEHORDNEX Table9 35 Xtf Plate 3, B,C & Plate4, A, B iz L& hsd kHic, ARDEEGHE
215 cm, SPEHEAOcm iz LTBXIZENE1 356 cm & 65cm T, #IiDZEIZEIC 140 cm [TFEL,
278V L 3IREMICILIRT 2 b MbH 5, CoLHIT, REHHKL, BEANOBREZRN L TERRED
REFREBT AT TEL, MHRAOREIHE L TEIOEELEZ TOR EEESNS .

V ERBIUHESR

FTTIOR:EDIZ, A5 VDREEHORLARORE L IEELEENSD D, FITZOREEZ
EFHoTPNEAFORLEAMBETE 5 2 EBERINTEN IN T B9, RASRWE H 7 =Y FificEss
TEPTVC L, A I VFHOTEY oL THRTHY, EFLAREROFH~ORAKEP, %
DBROEAOEROIRAECH T 5 BT « TEIWOHFELELEL T, AXRLHORVEBOBRFEORES
ERTAREURTFLLD LB RERTE 3. ACARRBECODVTORER, di#EIzBNTT
TITIHE « /NP 03, WML O RIFIEHRS T, RAMORTHMOH 7 v v KBEHT B, BE
PBEEONTHEESKRELZ EOIBIEP, BRFHEDOH 7 v v ERMICEWT, {iFELI0MH
TRESLDBIDOOTAFC L ZHENT BN ELSHISD O, HoVIEMARHOEEK
NOERFOFEE, REMIORYE 7 D 0D XS TR LD EWSTA « D ot S o
SHT0A. T, RFHIFIKBOLTHHFRSPITE - T, EREHEESE CTbhi,

ExRo#EEER, VWThLMERSICE T 2 HERAETEL L L5 DOT, L KARORELRLE
OBEBERN ST BTl LA RBHITE 2 - e BB, ChETICldb ool T&,

T, HHSRIEFEHED RRUM 5SS, REHFCHENIONIBROEHUBREShLD
B, INOD1IDEWRICELI T2 L L, REARRELOBFICOVTOBRE,
EHADRELEMEILTHEL LS LRS- BORBIC OV THMBRUEERBE SNILh - 1o,
55 EREORFIC DO TRAMEREA B C L, EIC 1969 FI212, REMHCMEL TORL HET
LbTWEEB I - TRRER L. EEHRBTR, AROEENRA OB & ZPMRIZH 7
< VHERMICHA ZAT, REORELRERRZRKETE 2 L5 Tkatshi,

BESRRBic B0 Tid, 1967 EF TRVTEOH L DRNIC X 2 AKORL & IRERFIC EMB 6N
Pot. CORM, FESILHKMIFEE 2, BREFRAD S 7 = 7SRO EFRERTEH/ELC
AR il 5 KON AGERETR, GoEHILE D AR X 2 WENERT,
RERH RS DI OEMICENTH S Z EE2HE LTINS,

1968 454z FE % &, Table3, 4 [T EN 3 L5, HH, LEMFHEICK T 5 Pl & EHRDK
BITEMBBONBE LI T s CICEDRLREOMMEIR, BIZEMKOHUEFEOINIGMEAL
FTZERTERVT HHIo FLoP 0, REFBMORD MI LY I YORE T2 TO REITED
2, 7 < vBREMHOTSRAH 3 mfE T, O~WEEHEH 1,800 KM, H5 Wi 4m/BT 8400
MU LoBAEREE (WEOHHIKESNHIREME) 1RLLSE L5, HRARRIEEREIS
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N, BRAOKSHMIBKREW (Tablel) ¢ LEHLHBOT, LA LHBORBEMNEC LD, HH0
BALAREIC SRTHERKDOREBET T2 EnH 50 LN, LinL, Tabled it XNIZHE
HEOTFIIHER I THED 2 H2 IGELTWE . 1, BREROMMEN C &, SFME LA
LI 6 RO ORFEMBEZ N EZ LI h S, HIBHOM R 65. 4% 13LMUHHTHD 20.4% it &~
TELLEL, BHHOREVREAFOREUHERLLE > THBEC EHEIRIUMBTHLEbNE,

DX, FRUMETHINAOEHEATS, WEPHNOLMRNIKK - T, H—REBRREE XV
BREZLDHDILNORYURTRHEM, o5 RHEOERMMEE, ZICGENRHEHOLOEKED 6 5
HORERETHER TS E, Table 5 DLHIZ, EEMWOHNBTCNTOS T Ebdoird, 6432, 1968
FICRERENRT 2 D REND BRI LB H - & CATH S H, HHAEOEHRAI D ORE
BEL T3 BFRAEKBOAEESNENOR, REMNBMBI LI CLit, MBTmO L]
ELWLERERTHE, REBSHCLZEROFRSRECELZECLFERD 1 2L TINDTIRYE
WA, COLIBRERI S, HEHIHTS bha { SOLO/NEFIOBKIL THNIZ, HiEHBRIFS
BEEMSARTEZ I ICBbNs,

CTT, FHWEFELRRELOBBEEA TS L., BRI EOWMEE I NBIGECX » TS (0),
#E (1), h¥(3), BE(5) KEAIh, AHELEMTH - CTHEEOWEEN 5L 505, Tabled
IRRABMOEHAARIZB T 2 1968 IEOFEHREE, WHREELLEE LHLT NI, FEEEs
20U TORDERERE 3.0 LEOROFEMEEL TRE LVHENS 2 CLdbhb. Tiabb, 2.0
UTORBBERBIREPICOSTOB UT LA TIOTHA I, BHKEO TR, BRI chE
LicREs: (LRESMRT T, WhWwaTmED) BM1IARTHERBELTCONE, ZOEESTELTHD S
DETHEEINZOT, BRERILIHEMNETL 3EMMSD 5. Lv L, WIRHECX 2L
BENES, chicET 2 BREERE, Zo@EsPP EEd, EHAERBSENT VS dD 9K
{, TEREIBESHONELOBBVOMBEBTHS, Lk-T, HBRNEOREAKBEZINT,
BREEOFTELTLEDREL LD, FHEEEI X > THA L LTORBRES S CRERERER D
ELLRHLTEI XS KBNS . COBFKIE, Fig. 4 2ol diclpshTnsg, ¥4
5, FIEHEER2.0LTOHEXOMEL 3.0 LI LOBEROKEE 3 » & b LR Sh, FiggsE
BOARNMCE-T, 1LEARBRANS > THRELRBEAEIRDOBOVKZE, BRELELTEIHS
LR TEBXITHD, LOTLIFKEMZIRERBTFRI/IN—TLRRUIS V=T it o2 D &
SHFonTVE, Fig. 4 ONT, FHEEEHECOTHTIBPPENHAERX No.9 & No.10 3, HiH
MEBHFEOTCOETHYULDBLPBENCE, BERF 7 4y ICHIfENEL > T3
ZEMFAET, FOUEBEL L bDOTH 5. U LORE LA S, WRMNCEIERYEZ LT, £20F
HEERES 2.0 BT THNIT, REKRBEMEVEDOEATELS, 3.0 DLEETNITARIZ X 2 RER
ERNDZDT, BALLOREET LT EMBAETLL, ZORMOEAE, HRUTHEASZL 05
EMRGZLONDBEEZLS.

ViS5, MEHERBRHTI, 3 LW o B 2w IR & TRRMICHTEREZE L bOT,
B SCKERIREOBBOREHLHWTHY 2 5 TH S o, AKOMERASE XY BEVD
23, REMBEANFHIZEE L ERSZ, c0RIZLEAE L Vo il INicicd, ERFERE
BUIEOMBEREL >TNEEELOND,
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ZhiZLTH, B Ly 3FEHOMARYICINUT, ZRHANIHEKIRICS > THRIBLICLL, &
FIMA R ELERNZE BLHEINTE 2EE, MRETOX BEREL, THbDE, MERHOEE
2, TORDERADIRRICLE ST, WHZRETHEHENI T LEISHITLH L IFHEVZEE
5. EUTTREMNESS LI EOMERMR (Table 9) 14, SO INMBELDP AT LENHELT
Wa. Tibb, AN MPIONN Bem 2 TEBA» 6N LU L, THFHOMRBARIRDI M
180cm 29 F¥LLNDIZ, BIX TR 320em TRZBFIGEMNFEZ LB LTS, TOLEMNND, 4K%ES
B LTOARHoATRLRVY, REFHOMBEEZEF-TPEILILL-T, EMFROREEE
WL, SRAOIERSREAMHETELEMNPShicENILEZD,

Wk, AXOTEWER 2,453, FILLOXMTIO LM, I EICEMRN B Eb 5=y
DIRRICE > THE LB HEETH R 2 &%, ARORRRAIZBE-TVS

VI 1% ®

KEE RO S T =V ERAKDREE 7 =Y EHKROREIZ LD LS NESE L JTT
MCDONT, JhiliE BATRE RN S X RS BN HMICIRES 8 5 7 = v STl Lo iR
ZEVELEDBDTH S,

MFIZZEHE@OALE D 1958 ERKFTRO I (5 HBE) O—B7T, 1968 % TH#E LT HKE
B, 51T 1969 FEFOMES X URBRI T 2O TILFIMKETRERFO LD EHHTH WESE
BT, REMTOREETE MY LI & Uk BB 1963 47, BINEMRETNT o &b %M
WOWEOKEL, KEBKBESNMK ST, BFo—fMich 7=Vt iz 2 &, 2Zhoiy
130 m @i £ 7 Y AZRRRIZ BRI CRICWAZ 22 TAT, 1969 FRIHERADRE L £ KO
ZAERRABEE L. 2O MRRMIZEFZRON/OMNMERELLD & Lich, BRBLRORH
Dy, FELBDERITTES, xHHBTRERNUT—2 LhGonid s, TOMKBRILTH N
BREEHTNEL, ROLEHTHB.

1. A0YkO»l RESUKRTRIH I, BRTRERMEOFY, HUHRELD SERONL
DL BPBEOREVEITHE. TAHHTR, BEHLE GRTTHRRAORDO K- Dbk 5D
I ES3Thb,

2. hFevERINOSRY: BokiBTR, 19674510 3 (4 RESHH) T TIRANKO RS
BHEIL L BEDNA ONEho7chs, 19684EIC 5 &, MEMESIERE LD d WM KEUST
o, THRBZOHAKROHRIZE SR, EEMEOFBROEELE D FPT Bl EHEL
51 5. 1969 FEOWHMEOKEL TR, FIELALL, MHEMEOFHS HEI K& o7, FEHKE
THABNO2 S, 1968 ARICHIRTEHE & UTERA AR P L MO TORFIKIR E AP35 5 12 o
7o

WA TS, BP0 3 EilIMINERTD e RIEERBBHEEZ B 2 - 1008, TOERTIITRMK
NTREHEROTMC b ST RINORENE LD TT BT LBRION, THEEORETS,
ZIRMATREGILE { SXNTARBOREMSE LT B c Lt mehni,

5. AIeYORE FARBRHITIE, 1967 £ 3 TEWK, LEGATOMKAKNICREDEHS SN
Wip o to it SERROBEHRIRICE N F 1968 £ &, MMENOERARDRRICHESRELNIZ LY,
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JEFREDF AT SN TN B Z AU 517 1969 HFEEICDOWTIE, il XU 6 MBED &M A L ot
THEUACKSR, 5 MEHERHAROEHADHKER, 6 MBEORELD I CNTHE &SN,
EHRRTE, ZRAAOEHAORERAEBO 0D 2 58 dMUITHE BB I
7o

VLO#HEE) o, EEROREXYEREMEOERLTZCLEBTERIVELTS, RUHHFOR
ERARFOFREANEST 2720 EUTH S LA, REICE > THXOWRBIAEHHLTVR END
LLEBTEATHAD.

58, ARMECXZESWEER, BAHERE»SZTNE. TORIOWERRESBYIEL CHET
£350T, LEARFEHWEEMR2.0LUTTHLL, TORSRBELTEBOTHERUREISERHT
, .0 LA EMELTHIEIELORENEBET2BZhMH D, COPRRZO RBEIUE
CERTARERDDELNH ZEBTEELIKEbNS.
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Plate 1

Al

Plate 2

Plate 3

Plate 4
A)

RERBREFRRE M2 %

X kR &% BA (Explanation of plate)

MEBREREOALTEANTE (Hik, 196455 B)
Northwestern slope at the beginning of the survey (Hayakita, May, 1964).

. BEBNAM oMM (B, 196445 A)

Southeastern slope at the beginning of the survey (Hayakita, May, 1964).
bEEROTENHE (R, 19684£107)

The view of southeastern slope after 5 years (Hayakita, October, 1968).
SEZDITRE (%, 19684°10)

The view of northwestern slope after 5 vears (Hayakita, October, 1968).

Lo h v SZRRAD plot B (FEi, 19635 1)
Plot B in the forest of Betula ermanii (Tokumitsu, May, 1963).

. BEAD plot A (i, 19634E5 A)

Plot A in the wind blown site (Tokumitsu, May, 1963).
3EEHD plot B 04 7 <=V ORERER (#i6l, 196548 H)
Growth of larches in the plot B after 3 vears (Tokumitsu, August, 1963).

SEHD plot A O T <y OEERR (i, 19654 8 /1)
Growth of larches in the plot A after 3 years (Tokumitsu, August, 1965).

TEHZRD plot A OF 5=y OEREREL . WHRBHERE (HE, 1969410)

Growth of larches moderately damaged in the plot A after 7 years

(Tokumitsu, October, 1969).

TEZD plotBD#H 7 =V DIRE, A THEEKES LY LTS (i, 19694107)

Vigorously growing larches in the plot B after 7 years (Tokumitsu, October, 1969).

B. 7iE#D plot B @4 3 = v O ERR (G, 19694108)

Vigorously growing larches in the plot B after 7 years (Tokumitsu, October, 1969).
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Studies on Shoot Blight Disease of Larch Trees VI
The effect of shelter forest or shelter tree belt

escaping from the spread of the disease

Shun-ichi Yokora'l?, Katsuaki Enpot® and Seiichi Marsuvzaxi®

Summary

This paper dealt with the results of the observation on the effects of shelter forest or
shelter tree belt escaping from the spread of the shoot blight and promoting the growth of
planted larch trees. Two test plantations were used in this study. One was Mitsubishi
Mining Company's forest (Hayvakita test plantation), situated in Hayakita Town, Yfutsu
Gun, Hokkaido, about 16 km distant from the Pacific Coast. The other was a national forest
belonging to Teshio District Forestry Office in Asahigawa Regional Forestry Office (Toku-
mitsu test plantation), situated in Tokumitsu, Toyotomi Town. Teshio Gun, Hokkaido, ahout
14 km distant from the Japan Sea. Both plantations were in the disease prevailing area, and
their localities and topographies are shown in Figs. 1~3.

Hayvakita test plantation was part of a larch plantation of about 4 ha in No. 5 Division of
the Company's forest, established in the fall of 1958, surrounded by a natural deciduous tree
belt of 15~30 m width, and consisted of southeastern and northwestern slopes. Eleven test
plots each having 20 numbered larch trees were distributed as shown in Fig. 2 in 1964. In
the middle of each test plot, Robinson-type anemometers were set and simultaneous observa-
tions of wind in ten-minute intervals during the growing season of larch were conducted and
a comparison of the intensity of the wind in each test plot was made.

To make clear the status of disease development, measurements to ascertain whether the
upper 6 current shoots were diseased or not, and the degree of the damage by naked-eye
judgement were recorded in numbered test trees in each test plot. The former records gave
the percentage of infected shoots and the latter the mean degree of damage index. As for
the tree growth, the tree height and the length of current top shoot of each tree were mea-
sured. These surveys were conducted every October from 1964 till 1968, where four test plots
were added to obtain further accurate dala on the disease development and the tree growth
in both slopes. In the early spring of 1970, just after the beginning of larch growth, 150
larch trees in both slopes and neighboring larch plantation belonging to 6 Division of the
same plantation age, without shelter tree belt, were surveved, and the status of disease
development and the tree growth in 1969 were compared among them.

In Tokumitsu test plantation, two test plo:s were established in the spring of 1963, plot A
being in wind prevailing site, and plot B in natural forest of birch (Betula ermanii Cuam.),
about 130 m apart from each other. Half of the trees in both plots were sprayed 5 times in
the first 3 years with “Sakigaren-T", specific for the shoot blight, and surveys on the status
of the disease development and the tree growth were made during the first 3 years by
members of Asahigawa Regional and Teshio District Forestry Office. Observations on the

intensity of wind in both plots were conducted in the winter of 1965. Seven vears after the

Received January 8, 1971

(1)~(3) Forest Pathology Unit, Hokkaido Branch, Government Forest Experiment Station, Sapporo,
Hokkaido, Japan.
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establishment of the test plantation, the survey on the status of the disease development and
the tree growth were made with the same method as in IHayakita test plantation, and the
results in boih plots were compared. The results are summarized as follows :

1. Records of wind intensity

Data on the wind intensity were incomplete, because the automatic climatological station
was out of order ; nevertheless it was known that stronger wind blew in the southeastern
slope than in the northwestern in Hayakita test plantation (Table 1), and the wind in test
plot B was far weaker than in plot A in Tokumitsu test plantation (Table 6).

2.

No difference in the state of disease development hetween two slopes occurred until
Qctober, 1967 (Table 2). In 1968, the damage by the disease in the southeastern slope became
greater than that in the northwestern slope (Table 3). This was probably due to the effect
of stronger wind in the southeastern slope and the decrease of the tree height. The state of

Damage by the shoot blight disease

the damage in 1969 was also heavier in the southeastern slope, being nearly the same as that
of trees in 6 Division (Table 5).

Results of the survey during the first three years in Tokumitsu test plantation are given
in Table 7. As can be seen, there were no differences in the state of the damage and the
tree growth in the shelter forest (plot B) between sprayed and non-treated plot. This was
the same in the survey in 1969, seven years after the establishment ; moreover, the trees in
plot B were healthier than those in plot A (Table 8).

3. Growth of larches

In Havakita test plantation, there was no difference in the tree growth in both slopes
until 1967 (Table 2). The difference was first observed in 1968 (Table 3), being significantly
better in the northwestern slope than in the southeastern. This was the same in 1969, but
the growth in the southeastern slope was better than that in the same aged trees in 6 Division
without shelter tree belt (Table 5).

The same tendency was obtained in Tokumitsu lest plantation, showing that the tree
height in plot B was about two times taller than that in plot A, if 35cm of seedling height
be deducted from the tree height in 1969 (Table 9).

Here the writers will comment on the relationship between the tree growth and mean
damage degree index. As shown in Table 4 and Fig. 1, there exists a correlation between
them. If mean damage degree index is less than 2,0, a normal growth in the stand can be
expected ; and if it becomes over 3.0, a considerable retardation of the growth will occur.
The assessment of a given larch stand, therefore, can be easily obtained by giving the damage
degree index to successive trees, then by calculating the mean damage degree index for the
stand.

According to these results, it may be safely concluded that the existance of the shelter
forest or the shelter tree belt is effective for the escaping from damage caused by the shoot

blight, and also for making the environment better for the tree growth.
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