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Chemical Control of the Shoot Blight of Larch caused by
Guignardia laricina (SAwWADA) YAMAMOTO et K. ITO.

I. General summary of the experiments with fungicides for the control of the
disease made by the staff of the Government Forest Experiment
Station and the co-operators in 1960~1965.

Kazuo ITO*

(Résumé)

A. Foliage sprays in the nurseries

A number of spraying experiments with fungicides for the control of the disease have been
carried out since 1960. It was shown in the results that excellent control of the shoot blight
would be obtained by 6 applications of cycloheximide (aqueous solution at 3 ppm) at the rate
of 200 cc per 1 m? of nursery bed, at intervals of about 2 weeks from July to early September.
The spra.ys at this dose cause no injury to the seedlings. At present, cycloheximide is the only
fungicide in practical use for control of the disease in the nurseries.

" B. Nursery stock treatment

Because affected nursery stock will inevitably become the source of dissemination of the
disease in newly established plantations, it is necessary to disinfect the seedlings raised in the
affected nurseries, before shipment. For this purpose, various fungicides were tested. Ethyl-
mercury phosphate (EMP) was the only one that proved effective. The preferable method of
the treatment is as follows : The tops of infected seedlings are dipped into EMP solution at 100
ppm for 5~15 minutes, and then they are covered with polyethylene bag for 3 hours so as to
prevent fast drying of the solution and to promote the eradicative effect.

This treatment is satisfactorily effective against the pathogen located in the tissues of larch

seedling, and will not cause any injury if the treatment is made at a suitable stage before

* Director, Division of Forest Protection Research, Government Forest Experiment Station,
Meguro, Tokyo, Japan.
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sprouting in early spring.

C. Foliage sprays in the plantations

For the control of larch shoot blight in the plantation 4 applications of 5 ppm cycloheximide
(or. cycloheximide plus triphenyl tin acetate) at the rate of 300! per ha (100 cc per plant) had
been found effective. But performance of such a relatively high volume spray by ground
equipment over an extensive area is laborious and time-consuming. Hence, spraying tests with
the high concentration (cycloheximide 70 ppm) at the rate of 40/ per ha, were made in 1964
and 1965. The results indicated that this low volume spray is as effective as the former high
volume spray.

D. Aerial spraying by helicopter in the plantations

In 1964 and 1965, tests of aerial application of cycloheximide for shoot blight control in a
large area of larch plantations were conducted. In consequence of the tests, the spraying of
60 ppm solution at the rate of 60/ per ha was very effective, and that of 80 ppm at the rate of
30 / per ha was also effective. An aerial control of the larch shoot blight is now becoming of

practical use.
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Table 1. #t 3 3 # & ® BE
Fungicides and their concentrations used in the experiment.
£ 5 % # . .
No. Fungicide Concentration (ppm)
1 TPTA (Triphenyl tin acetate) 1055
2 TPCL (Triphenyl tin chloride) 1,000 5 100
3 7 z=Vv7 = XF =/KER Phenyl phenethynyl mercury 150.1
4 PCP (Sodium pentachlorophenol) 1,000 ; 100
5 PCP+Wettable sulfur 5004250 ; 50+50
6 TMTD (Tetramethylthiuram disulfide) 500 5 100
7 F 27wy Dichlone (2, 3-Dichloro-1, 4-naphthoquinone) 500 5 100
8 KFIGEEE  Wettable sulfur 500 5 100
9 PEMERRERSR Tribasic copper sulfate 2,000 ; 500
10 %t  H Check
L 10
5 SG 9T K43-7
g S 8 2 8 %
E;ge §
g 4 4 ﬁé
S 2 E
0 L) 2 5 6 7 8 3 10
. o oE% mEM B E
No. Fungicide Conc. (ppm)
8 7] Af .
3784 % Ailedrays (left) (right)
6 9 After . .
’ 1 :TPTA 1055
. R Doys 5 TPCL 1,000 5 100
Mter 3125y 150.1
2 L B R R 1,000 ; 100
5 1 R &+ S500+250 5 50450
0 6 : TMTD 500 5 100
7: 7? % ;‘; é 500 ; 188
. 2 g - e 8 : 1 500 ; 1
Flg- 1 %ﬁﬂ&%ﬁ“oﬁﬁﬁw ar = o%ﬁ ISE.LB'?J% 9 : ﬁ&ﬁﬁﬁ@@ﬁ] 2,000 ; 500
Inhibiting effect of several fungicides on the HE A% (Basic)
growth of fungus colony of 10 : 43 Check .
the -causal fungus. RE Temp. 24~25°C
Table 2. ff& B ¥ # ¢ B B
Fungicides and their concentrations used in the experiment.
E & E #l & B
No. Fungicide Concentration (ppm)
1 TPTA 20
2 TMTD 50
3 WEHEMHRIERR Tribasic
copper sulfate + PMA (Phenyl mercury acetate) 150+2
4 7 + v 75+1
5 7 + TPTA 100+2
6 Vi + Vi 500+5
7 %t M Check




7 5 < SAREAIBERI O 5~ ¥ JehkIEHD) — -
_ET S69IT 0 K437
c o 8
P2 ; E
£5,0 .
s 2 2
0 Q L = 0 ﬁ @ n No.
T2 3 4 5 6 71 .
SENES Nomber of fungicde P34 s 8T 1 TPTA 20 ppm
2 : TMTD 50
or 3 : Cut+Hg 150+2
ok Lds-1 , 084 .
7 7] After 30 days 4 :CutHg 75+1
- 7 8% .
6 : Jues, . 5 :CutTPTA 10042
4 1084 6 : Cu+TPTA 500+5
Al After10 days 7 ﬁw&ﬂ Check
A @ i iBE Temp. 25°C
0 2 3 4 5 ¢ 7
Fig. 2. SFEXEHOHFED = v =—FEMHEIEZE
Inhibiting effect of several fungicides on the growth of fungus colony
of the causal fungus.
Table 3. FEEA O FHRIFMEIEZE
Inhibiting effects of fungicides on the germination of spores.
FEHRIOREH Cﬁ% B BaSpi- e? %Sﬁp iare%sé& I;ercent . B%pfre%( %Si;; Hﬁi& Pferceng.
. oncentration K of germ. - of germ.
Fungicide (ppm) counted | germinated (%) counted | germinated (%)
F o 5 J& F Ascospores
12/V, ’61 /& Tomakomai 19/Vl, 61 ®A§ Rumoi
Cu+Hg* 75+1 74 26 35.1 78 0 0
4 150+2 105 0 0 88 0 0
TPTA 20 68 18 26.5 46 0 0]
4 100 39 3 7.7 60 0 0
TMTD 10 145 0 72 0] 0]
7 50 170 0 ] 46 0 0
Check 120 107 89.2 74 65 87.8
W i) F Pycnospores
30/VI, ’61 /N Tomakomai
Cu+Hg* 7541 220 0 0 68 0 0
V4 150+2 285 0 0 160 0 0
TPTA 20 142 0 ] 232 22 ©9.5
Vi 100 82 0 [o] 78 0 0
TMTD 10 244 8 3.3 105 0 0
7 50 140 0 o] 70 0 0
Check 155 68 43.8 203 180 88.7

* P MRRERSA  Basic CuSOys (Cu : 15%)+EMP

(Hg : 0.2%) 25°C, 24hr.
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o ZORERIE Fig. 1 LT LRI THS,

ZORER, AL, BERENEELEDN, S5HRIEL R0 5 223 - KEBOEREAICONT
LRETELERDB LEXLNLDT, Table 2 LD T L2 ERE bbbV T FEOBRERBZ 2
v, Fig. 2 RL®T X5 RBEER bR,

TORRITX B L, HEMGERE L FRKBESFITEE 2IMHZRE LD L, HEFEALOREHA
VHRRD B L PO NIz, TORBRICLL3E, AEORTORFLHEILT 3 MEL NS0T, &
HMHRE L HHUKER (PMA) DEAH], TPTA, BXWU TMTD #HiZbb\v, 25°C T 24 BRIk
FEHRUL 2 MR L 74513 Table 3 LT LBV Th5,

Table 3 RL®TEIiE, ThboFEAlL, 1, 2062KR< L, WFhLZER2ETO 5 TR IR
RFORFEMEIEL TS, :

B. BMCHITZEERAEER

1. 1961EEDREBRG A & AR )

ERD X 5% in vitro T 2 b OFERIZS LSWT, 196140 5 BHIC B W TEABRAR T BB L 7.

FEREE M, WEEHE L L CIEEEK KRR GL) S, RERMDF & U s/ Mahic s 5t
EREFRRK KB OWMEM, 3 LUK OMNERBHNEED 3 »FTToH 5.

BERFHANT Table 4 L+ 3L L, BAiBishE 6 H10~11Be L, FRIZLTIRK 2m?, 3
ELVELO ESEL L, HAFRTZ 0 FBLIU20BZE, BRATEI~I0HcB8ZRdZ L
720

KREFEPEEHCE > T R 5w, 1RNOEAFEIZ—EL THid - 2h, BRIl TH
—kBHT L L, BEAE 3cc/10! DEIETMAL:.

ZORERE Table 4 KLHTLRY T, FEALVIFRL T, - DRVHZLDORRM -
720

2. 1962FEEEDRER S L RBRFER

196LEIZ BRI X » T b EMHENE cycloheximide 23ARERME Izx L TRERA L RE0BHEE
LTI ei@EShic. FRZBERITHER DB L SR TVBEDT, FROBRICEZITIRRP 5 ) b
LEX, ERBELPO0 RBRERE BRULT, cycloheximide 2t +az Lt L, BEIX K5
ppm ZHRAL. Z0iEd», BEORBHERICL L5%, Table 5 K LT 7THEEOEAE L LUEL
7o

BB oW

FREH BB ERBHNEE— R MR EERCBL, WA OEBMTH2.5km BER2
Nz H Y, BEOBEENE XCREHIIN S v YRBBL, pRIFROFEELIT TS,

B ENRERER BB S A —A S AEIOT S , WS 5 2km EEBRBINICHE - TAS
L ZHIMEL, B ORMBEHEB IO 7 YHREFFRIZ L s TWH LB LABRSh TS, ¥z
HHEANDBRE L RFITIREIELLBIEhTVS,

® R AH K

Table 5 2L & T2 FREEF OFTERE OKBKIZBERE 6cc/10! DEIETIMR, VXX
FHAD- 1 NEERCHEOH H I#BA L.
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Table 4. M RT 2HBRRABRER (1961)

Results of the control experiment in forest nurseries (1961).

e 3 108 Z &k o8 2082 &t 0o®H
%ﬁ]&. Y&E (ppm) Sprayed every 10 days Every 20 days
Fungicide and b 2] % 5
concentration I I Jilf Mean I l I J I | Mean |

1. #A) (6 A11E~9 A10B) (9 A12B7H%#)
Sakkari (June 11~September 10) (Sept. 12, Survey)

TPTA 200 28.3 | 10.0 | 28.3 22.2 30.0 | 25.0 | 25.0 | 26.7
TMTD 1,600 43.3 | 43.3 | 28.3 38.3 28.3 | 25.0 | 26.7 26.7
Cu+Hg 80044 23.3 | 21.7 | 43.3 29.4 36.7 | 36.7 | 38.3 | 37.2
Check 23.3 | 26.7 | 81.7 27.2

1 X6043fZ& Sixty seedlings/plot were surveyed.

2. F#W (6 A13H~10H 2 B) (108 5 B#H#E)
Wakkanai (June 13~Oct. 2) (Oct. 5, Survey)

TPTA 200 19.0 22.1 15.2 18.8 16.7 23.7 20.4 20.3
TMTD 1,600 23.0 7| 20.7 18.7 20.8 19.4 24.8 30.3 24.8
Cu+Hg 800+4 19.8 27.7 21.4 23.0 24.5 36.3 18.3 26.4
Check 26.9 21.2 21.3 23.1

1 [X100~1404#2Z& One hundred ~140/plot were surveyed.

3. HoH (6 A10H~9 A9 H) (9 A20HFAZE)
Numanohata (June 10~Sept. 9) (Sept. 20, Survey)

TPTA 200 66.7 64.6 50.0 60.4 66.7 37.8 59.3 54.6
TMTD 1,600 64.7 57.6 54.1 58.8 50.0 64.0 65.6 59.9
Cu+Hg 800+4 45.5 54.1 74.3 58.0 53.1 40.9 71.4 55.1
Check 84.0 44.4 50.0 59.5

1 X25~404F# Twenty five~40/plot were surveyed.
st = EEEE X 100)

. . Number of diseased seedlings )
Val t tion(= %100
alues are percentage of infection Total number of surveyed seedlings

HBRROBEHIZ1IK 2m? L L, 3EL VELOESEL L, HAfEIX 300ce/m? & Lic,

BHAEIZ I ATHCRI R o7, WERERN 100 EDEARD S S, HRED 50 &0 HAIZOWT
BROAEEAR, oEEL O BHEICENT, BRIMESREROFEER A OMHL THERR
Bl ThERMicEER OBEOHARCESEML, FHBMOLUZ LI EHEE L TRER
% check Lizo Zh b DOfERIE Table 6, 7 XU Fig. 3 iLLdT LB TH 5.

Table 6 »5WL2R X5, BHNEMETIIEEMX (check) DAKRIFE 38.7% it L THAK
T2 4.0~40.0% Z L L, HEREICIE 32D NV—Fefrhic. Thdnd b, EEAXK LERAD
Nnizb Ok cycloheximide, PMI Th »7co ERMRAIRMTIE, HAL D bRARIFC, HHAR
70%, BAAKi%7.3~58.0% T, THHIZEY 3 «505'&“zv~7“a:§}zb=m‘:o ZhbDH b, check L3
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Table 5. BSBREABRIC B L e BB DRy L IREE (1962)
Chemical components of fungicides and their concentrations used

in control experiment (1962).

it % gk 4> Chemical components ¥ & Abbr. Conc. (ppm)
Zincethylene bisdithiocarbamate Zineb 1,300
Zincdithiocarbamate Carb 1,300
Phenylmercury acetate PMI 25
Basic copper sulfate + Triphenyltin acetate Cu+TPTA 380+50
Tributhyltin acetate TBTO 166
Zincmethyldithiocarbamate ZIRAM 133
Methylarsinbisdithiocarbamate URBAZID ; TUZ 133
Tetrathiuram disulfide TMTD 266
Cycloheximide Cyclo 5

#WiiHH Date of spray :
#6410, 25H; 7H9, 16, 23, 30H; 8 H7, 13, 20, 28H; 9 A3, 17H
Shizunai : June 10, 25; July 9, 16, 23, 305 Aug. 7, 13, 20, 28; Sept. 3, 17.
Al : 6 A11, 25H 5 7 A12, 21, 28H ;s 8 A4, 11, 18, 27H; 9 A7, 18H
Horobetsu : June 11, 25; July 12, 21, 28; Aug. 4, 11, 18, 27; Sept. 7, 18.
K10 IV EER 6cc ZIMBIL, m2 H7zY 300 cc A L7z,

6 cc of spreader was added to 10/ of each solution, 300 cc of which was sprayed per 1m?.

Table 6. B B B # & (1962)

Results of control experiment (1962).

#NEME  Shizunai nursery (27/IX) AW Horobetsu nursery (26/IX)
¥ O [ 2E K R T RRE B GRS

TR 3K 3 il BREE | B :
Fungicides Tota(}f No.| {ite ased Percoefntage H $ ’l‘ota(}f No. Diseased Percg?tage . $
seedlings seedlings infection Ratio seedlings seedlings infection Ratio
Zineb 150%* 42% 28.0%| 72.4 150% 86* 57.3%| 81.6
Carb 150 60 40.0 103.3 150 85 56.7 80.1
PMI 150 19 12.7 32.8 150 56 37.3 53.3
Cu+TPTA 150 41 27.3 70.5 150 87 58.0 82.9
TBTO 150 27 18.0 46.5 150 82 54.7 78.1
TUZ 150 51 34.0 87.9 150 63 42.0 60.0
Cyclo 150 6 4.0 10.3 150 11 7.3 10.4
Check 150 58 38.7 100.0 150 105 70.0 100.0

*EE 3EL V22 LDE&E Values are the total of 3-times-repeat.
B/IVEBERERR (1 %K)
Results of examination on the least significant difference : (1% level)
FANEM  Shizunai nursery :
Cyclo PMI TBTO Cu+TPTA Zineb TUZ Check Carb
4'.0 12].7 18.0 27.3 28.0 34.0 38.7 40.0

AN  Horobetsu nursery

Cyclo PMI TUZ TBTO Carb Zineb Cu+TPTA Check
7.3 37.3 42.0 54,7 56.7 57.3 58.0 70.0
i I




717 =Y FRREAIBERRER (U 7 < Y ShiRbr 3t — 15—

BHBNeb DIk, cycloheximide, PMI BX W TUZ D 3 TH o0 LW T, TORRTE
BUENE LvlbDit cycloheximide & PMI @ 2ERKIZIF WS Z LIk b, »2, ZOWMEIC
DNWTHET S L, 5 MIC cycloheximide NFARF A TNWBZ Lmbhb,

—F, BEIZOWTELTHBL, Table 7 kL ENB X 51T, cycloheximide K7ZiF 4% & Ui
TEHEBIVNEL 2 oTWB, ZOZ Lk, AFERNTEMEFICT L TIIEDE LD L, FEEORS
AT, REEELVWOIHTREZELLLDOLADLZ LY TE S, ThESOREAITIE, EHARX L
BB LU TREMEIRA L DB hied 5 o

HARDOHBERIIZ W Tik Fig. 3 KLHEND LI, 7 ALAE TR EROBIMIZNIZ A
TRRVWE, TAFAZA2LEBALRY, IRIRAD LREIBREBL 252 LBMbNi,

Table 7. FNEMICKT 2E®mOES (1962)
The height of seedlings in Shizunai nursery (cm) (1962).

s #l ngsut;fan 21~30 31~40 41~50 51~60 '\/Igg) ijﬁan F oo
Fungicide 20 ! Mean
Zineb 1 13 13 13 34.9
Carb 6 18 12 4 39.4
PMI 8 18 13 1 37.3
Cu+TPTA 6 21 11 2 37.2
TBTO 12 20 6 1 1 35.7
TUZ 1 5 18 12 3 1 39.6
Cyclo 3 16 18 3 30.0
% R Check 12 19 8 1 35.7

BNEEERERR (1 %KHE)

Results of examination on the least significant difference : (1% level)
Cyclo Zineb Check TBTO Cu+TPTA PMI Carb TUZ

30.0 34.9 35.7 35.7 37.2 37.3 39.4 39.6
| i
1 i
50r (%Wﬁ}@ ) 50 (mut.sm )
Shizunai nursery g-—-=0 Horobetsu nursery

B

ot
Height of seedling ccm)

B

ot
Height of seedling (cm
»

w
>

~
>

0 L4 1 L 1 1 1 [T T S W1 L 1
110 2‘5 g ]lﬁ 2330 7 |I3 20 2‘7 3 ||7 ]oll 25 12 210284 111821 7 18
6AJune TAJuly  8BAug.  9BSept. 68 June 7BJuly  BRAug.  9ASept.
RH Date B 8 Date

Fig.3® ® © # W
Increase of the height offseedlings.
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3. 1963FEEORBFE &L RBRIER

2 B A&

HIEEDORERD D, cycloheximide PEIRF R LTI LA LIREELCRRBRTZZ L, BIUARA LD
BEREBETAZ LR E-TENESOEBDAILEHMELT, Table 8 i2LdT & 57EREEA
EZOUH L. BARHLE LTE, BRORERIEZEL T, BRZ 7 HORLHTHILBLbE,
KTERICTBED L L LI, BARBCE L2 b2e 7L (4ED, 4EZE (TED, 20BZE
(5D »3BREL L, HRIX 200cc/m? &L, BISELD b 100 cc/m? §L %< L,

BAREME BNEHBSHAEME B XV EREHERMNEHINEL FRCERL, Zo@sAAiEd
L UCEEENRENEREREER L, 5/NMOIRO BRI RETFTED RFEHE (SEEFEK KRR
B O20FTbRREB IR o728, 0 2EATIIRBRENMEDP - O TEEB L O heh > 7,

RBXOAELRFENLLTIR 3m? &L, KEZ4EL ViELOESEEZRAL, BERIRRS
MALTL 2V IELALERCEE CE AN HGERHBEHERAL .

FEIL 10 B L~ EicR T i oo SEEREHICONWTIEER D PRI 100 AOEARICONWT, 4
FEAREOSE L EBRELE P F2 TBREERE L LD 3EHROGEPERA Lz, FEIZOWVWTII,
BAO I CIEDEEPRENB L NARL ERET 5 L i Les, BRMICIIFR 30 KD BADEE
FHELT, REMEND -8 2 THETSZ L L L. RRRBRBAROWHEIRK L b—FT
HBZEBEEPD LN,

Table 8. HLRIERI, BRER X UBAMER (1963)

Fungicides, concentrations, and the interval of spray (1963).

Date of spray
No. # #  Fungicide Conc. Interval
' (ppm) (week) July Aug. Sept.
1 PMI (Phenyl mercury chloride) 25 1 1, 8 2, 9
. 15, 22 | 22 121 12; 23
2 vru~nFU IR 3 1 29’ 19, 26 30’
Cycloheximide
3 4 3 2 1, 15, 29| 12, 26 9, 23
4 ” 3 3 1, 22 12 2, 23
5 v +PMI 2+18 2
6 " +Zineb 341,100 2 o 0 12,26 | 9, 2
7 | ¥7rARYIF-I IV Y 3 2
Cycloheximide-semicarbazone
8 | Check

IR 107 HIVERESIE 6cc MAL m2 H7Y 200cc BA

6 cc of spreader was added per 10/ of solution, 200 cc of which was sprayed per 1m?.

=R B R

HEROFERIE Table 9 $XU Table 10 kLT LBV TH 5,

Table 9 25HB RIS, FAN, WRAEEMEE b, FABARINBR L &S 3 L 0Fhb B
ERHRIERA L Db, HEHCATHLZ NI LIZAL AT, HRIEAIL EHAR O HWIEITE,
BoZYELEEXRLDORTNS, DX IR L ZEAB T, MEHE b 2200 v —F12HiF b
HTWBER, b oL bHRERER 57D No. 2 (cycloheximide 3 ppm © 7 HZ L 0#Ah) & No. 5
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(cycloheximide 2ppm & PMI 18ppm D 14 BZ LD #fi) ThaZ LBambdbhd. £, WFhb
cycloheximide # X4 &35 No.2~7 £ TOEAMICTIIFBEDOENHZ LMW LiX, cyclohexi-
mide AAROBHRER L LTLIZFCATVWREILELHLTVS,

Sz, Table 10 CLHSh3 LIz, EEZOWTIE, WIEHETIRERERALDOIT, &

AT AER O AR I2X BED ZiX AL DBV,

EHAXE SHTHRIFTSBL No. 6

(cycloheximide 3 ppm+Zineb 1,100 ppm, 14 HZ & O#A) XLOR LZHR A S h, No. 2 XEENS
HELABRMICIERERERS 5 X 5 Ichbhicds, HANICIEEZEIALNRP 5T

Table 9. B5 B R B & £ (1963)
Results of control experiment (1963).

— #F# N Shizunai nursery (11/X) ®3IE M Horobetsu nursery (9/X)
No. of | Tt (st TIECE |y | SRR mmaienl TIEE | w
fungicide | No. of | Infected | age of Ratio No. of | Infected | age of Ratio

shoots shoots | infection shoots shoots | infection

1 3,653 59 1.63*96 28.0 3,807 112 2.93*96 51.1

2 3,632 3 0.08* 1.4 3,892 36 0.93* 16.2

3 3,735 35 0.93* 16.0 3,731 61 1.63% 28.4

4 3,608 26 0.73% 12.5 3,664 79 2.13* 37.2

5 3,881 6 0.15% 2.6 3,593 29 0.80% 14.0

6 3,587 22 0.60% 10.3 3,516 63 1.80%* 31.4

7 3,710 22 0.60* 10.3 3,653 76 2.13* 37.2

8 3,654 213 5.82 100.0 3,671 209 5.73 100.0

* 1 %/KRTHE Significant in 0.01 level.

RINEBERERRE Results of examination on the least significant difference :
FNEM  Shizunai nursery @ 2 5
1

6 7 4

3 1
i

[]
%5 E M Horobetsu nursery : 5 2 3 6 4
]

'
7 1
]

Table 10. % K 30 & © % & (4 KOFH) (1963)
The height of 30 seedlings (Mean in 4 plots)(1963).

FHES | w K

Number of

fungicide Shizunai

B Bl

Horobetsu

0w N OO W

26.9 €™

24.0
24.4
25.8
25.7
23.0
26.4
28.5

25.4
24.2
23.7
23.2
24.1
22.5
23.7
25.1

4. 1964FEORBRF A L RBRFER

- S I

N BUNEERERERSE (5 %KY

8

8

Least significant difference : (5% level)

#AN  Shizunai :
6 2 3

5 4 7 1 8
23|.0 24.0 24.4 25.7 25.8 26.4 26'.9 28.5

WA FREZERL

Horobetsu : There was no significant difference.

19634EEDREBRFER 1 5, KL LT cycloheximide BHIZ Sz Z hicioEH 2 BELLb D
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WCIREL, BffRX14 HZ & THo L ol b L icRBRE 3kEH L 7.

BRI Table 11 L ENB KL HiZ. cycloheximide BAIL, ThETIKIBAT B3I 2izkY
EHRBOOLRBZ AL TW PMI, TPTA XU TMTD #l%, BAKEE £0%8 2T cyclo-
heximide LBALIbDLEEMA LK.

PR, ThETERLEN, BBIEEE, BRNEABRE (2-72)) Bl GIEEERL
THTEEMEAROFERT 2P o eD T, FEEIFENSZ D RBEEMER) B Lokl
HABES () HHEOF 4 FHTRBREER L. L LSEERBHAR X UOEREEHE TR0
BT R o D TEBNRZ Db o T,

HREROBEREIL 1K 2m2 L L, 4ELK VIRLOEIELE Lic, RBAREEP S, HBREMEIX 50cm,
Ty 7Rl mOBEERTTHY x SREKEL, RBREEFTLOTWVWE S EEL L, Rz
LEREE LE L T MR L, REFEARS OFEEL OBAE FRKICKREL L, '

HROBAEIZ 200cc/m? L, TALEPGI4BZ L9 A9 B ETE EEA Lic. EERIINE
LABAXRNEEBEERE R L.

Table 11. #t &R I A & B B (1964)

Fungicides and their concentrations (1964).

e = N
%\Iﬁou.ﬁ g? 3 Al o f& $H Fungicide Cﬁcentrat%m
fungicide . (ppm)

1 Y7 m~FxYIF  Cycloheximide 2

2 7 3

3 7 +PMI 2+ 10

4 ” + 7 2+ 18

5 7 +TPTA 24150

6 4 +PMI 3+ 10

7 4 +TPTA 3+150

8 % +TMTD 2-+200

9 xf B Check

BAHAA: 7THL, 15, 29A 5 8 A12, 26A; 9H9H

Date of spray : July 1, 15, 295 Aug. 12, 26 Sept. 9.

FEW 10/ dp7c b RAEH| Bce ZMAL, m? B 200cc & Heffi

3cc of spreader was added to 10/ of each solution, 200cc of which

was sprayed per 1m?2.

2R &R

PR 9 ATHIZR T 72 o Teo SEEEUER ORFRREN WBRIK S, AREBRET30% TR
27eDT, L RBREERERD D Z L2, HEARRRRERDSIcL &, 1RK 100 ROHAS
A ONTRIROFEL R, FARCEEHED DIz, FRPB0AD, EEELEE 2 LA TH
BOREE B olce Thb DFERIL Table 12 8L Table 13 K LT BV Th 5,
FERFEEIL Table 12 ZH5N5 X )i, FEA L bHBRIZL 5R_T 1 %DOERRETEEDENS
bh, HELPEMBRARERD 72 B LD LTWS, EKAMEES B LR, BATIRERESR
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Table 12. B5 Br 3 B # R (BHEER) (1960

Results of control experiment (Percentage of infected seedlings) (1964).

EXEE FEEM  Hattari nursery (28/IX) 1%5%E M Horobetsu nursery (24/IX)

fosicde | 1 I I v | E.F I m v |52
1 4.3 7.6 4.2 8.8 6.2% 2.2 6.3 5.3 12.4 6.6*
2 1.1 7.7 4.8 10.8 6.1% 5.1 2.0 3.2 4.3 3.7%
3 8.6 4.2 6.7 6.5 6.5% 5.3 10.2 5.4 10.6 7.9%
4 3.1 2.3 5.7 3.2 3.6* 10.3 4.3 5.3 7.4 6.8%
5 3.2 5.4 3.5 3.2 3.8% 9.6 4.1 4.1 6.3 6.0%
6 4.6 1.1 4.4 3.9 3.5% 2.2 4.2 0 3.2 2.4%
7 5.3 4.4 2.1 3.4 3.8% 6.4 3.1 4,3 0 3.5%
8 5.4 1.1 5.3 5.4 4.3* 6.8 4.4 7.4 4.2 5.7%
9 26.6 33.0 24.7 23.6 27.0 9.6 19.8 18.6 21.1 17.3

* 1 %KRTHE Significant in 1% level.
BEINEBERERE Results of examination on the least significant difference :
R Hattari nursery : 613 4 5 7 8 2 1 3 9

%384 Horobetsu nursery : €;> 7 2 8 5 1 4 3 9

Table 13. RERBHEHIL K TROER (KX 50 &ROFH) (1964)
Height of seedlings before and after the control experiment
(Mean of 50 seedlings in each plot) (1964).

E B % & Hattari % %] Horobetsu

No. | sorvi | 2a/ix |EEEN oy | 2y |RER
1 18.2 31.0 12.8 19.5 30.1 10.6
2 18.8 32.3 13.5 19.4 30.1 10.7
3 17.6 31.3 13.7 20.5 32.0 11.5
4 17.9 32.2 14.3 20.3 30.8 10.5
5 18.0 31.5 13.5 18.8 29.9 11.1
6 19.0 32.8 13.8 20.9 32.2 11.3
7 18.7 31.1 12.4 19.4 30.5 11.1
8 18.8 31.1 12.3 18.9 30.5 11.6
9 18.8 33.4 14.6 19.5 30.7 11.2

BEMLLVEEERL

There was no significant difference before and after the experiment in

each nursery.

DOFEEITIIZN R L D ERRND, BT 32D Vv—Febidbiize FRbDIb, b ol b%)
BXH o720t No. 6, 7, 2 T, IZhdidWFihd cycloheximide DBEEI 3ppm DHDTHY,
EBAXVixte LAEAIL LTD cycloheximide DBEZ DL DICPIRHMBEPELSHTRY, LI
AL LV s TUTLABRPEE - LBV X RV EWSEIRE 5 F 7.
RERBIART L K TR OB BT, MEEE LEFCIFEELRLDORT, LEBR-TEELLTO
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BRERERRP -T2 LATLINWEEZLONS,

5. 1965FENRBRFIE L BB R

BB A

MEEETO RBREREAZ L, FROBBRERL LTHERRL DX, BEEMEICHB W Tk cyclohexi—
mide ZRNWTEPIZIFRNI &, ZRAWICbAHIE 3ppm OWETT AH b 14 HZ LT 6 HRREBA
T, GEEMNEREOAE L REBPELRS, L L, EELLTOREHREORITBNT—HD
REPESHh TN,

ZZ T, AREEX cycloheximide & AR DL OXBIERIL L, FDIEITARBR ORI D
» 5 cycloheximide PISDOIEF] FHOHRAEHE) OFEEERINT 5, Whif screening # 3l
FIBhbRaRERZ EHE L 7co '

BREA & £ OREIT Table 14 KL TLBY ThHr., ZhbOfEIEHID S, B-2, FU, ST,
A D 4FHNZL, cycloheximide HAIR WL ZHhIZEBALHZ BELLDOT, ZhbiZIBRERSH
TWBREEZ bW, Thb OB LWERIC>WTiE, BERERE - 2 RHAZDT, in vitro
FRFORD > TWBLDIZONTIIEDEER, REDOLDICOVWTRYKBOBRENOHATT S
7FARNEBIR, FKENHRWEENTEERE L.

BERE MBS MIRIE L AU 3 BT, EBAIEMIBEIEIC 2 o e DT Db Y IcHLE
HREATEREFFEMETHREBZ 257

BRI B ACEH L ES TREYZY OXWEFICH Y, DRIICIEIARRORBER NS LB LNk
T VRS —RRIEL TV 5 Th o

XAENIAEFTERY 1K 2m?, 4[EI< VRLOESELE L, KHiZ50cm, 7ry 7 1midAaLTH

Table 14. ft 3R & % L 8 E (1965)

Fungicides and their concentrations (1965).

ERO/E /-3 B
Notation of A o & ¥ Fungicide Concentration
fungicide (ppm)
Km I AF <A +PMI Kasugamycin+PMI 10+20(Hg, 10)
NM-C F 7 <A VEEER Naramycin-derivative C 5
NM-S 4 Naramycin-derivative S 5
O-e # Y <A HH Orymycin-emulsion 150
TA PiAEYE An antibiotic 4
TK-651 4 An antibiotic 10
TK-652 7 An antibiotic 10
B-2 vru~x¥IF +ETM (Org. S) Cycloheximide+ETM 34350
(Org. S)
FU ) v 7u~x¥ 3 ¥ +TPTH Cycloheximide+TPTH 3+150
ST V7 u~%y I K +TPTA Cycloheximide+TPTA 3+150
A Y7 u~F¥ I F Cycloheximide 3
Check b

HHHE 10! BT Y BEH 6cc ZMAL (B-2 ZBERFMT > MAET) m?H7cY 200ce & #A7
6 cc of spreader was added to 10/ of each fungicidal solution other than B-2, containing a

spreader originally, and 200 cc of solutions was sprayed per 1m? of plots.
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ELl, ThEIORRIIRFENERHEKEL L.

BHNEREEMEZR MO SEMTBWTIL, FROBEEES RS LD Bdic, ElrbREL
TE AR OBWEAROHENE EXOBHOEIC 1 mOERETE LI ATRERE L.

A7 ALAr b 9 A EAET MRS LiZE 6 EIBZ A2V, 9 ATARL 10 A LAIhiF TH
BRI R oTco BEBRIANXLEPEERE bW, :

FEFEIHATRES (G BB LRRENE DD TEL, BRBPIC L - ENEETHL30%

Table 15. Bf B #| B # £ (1965
Results of control experiment (1965).
a) #NEM  Shizunai nursery

e * X| * y 3 HEEkk :
% | har | i e BREEE [ | B SES T | w x
Fungicide ["umber ofrumber of Infected | age of | Ratio | 2/ | 28/K | Remarks
Km 370 3,722 523 1217 75.0 13.5 29.2 | #AA A
NM-C 380 | 4,001 485 1.9 | 3.3 144 | o6 | Dok
NM-S 381 4,024 483 12.0 63.8 14.0 3.6 | 71 July
O-e 356 3,656 355 9.7 51.6 14.1 34.4 2, 17,
TA 377 | 3,908 276 7.1 37.8 13.4 201 | #
TK-651 369 3,715 543 14.6 77.7 13.5 32.9 | 8 f’z “\2%3°
TK-652 372 | 3,832 555 14.5 77.1 13.2 32.7 9)§,Sept.
B-2 365 3,595 218 6.1 32.4 13.7 33.5 9
FU 386 4,014 158 3.9 20.7 13.6 28.4 }ﬁr}%&%zﬁé
ST 378 | 4,111 157 3.8 20.2 14.1 30.0 |/Chlorosis
A 393 4,104 312 7.6 40.4 14.1 33.8
Check 376 3,860 725 18.8 100.0 14.1 34.6

* 4R0DAEFE Total of 4 plots in each fungicide.
** 1604 D ARDIE( 1 [K404<) Mean of 160 seedlings in each fungicide (40 seedlings per 1 plot).

BFRHEROSBWOIME  Analysis of variance in the percentage of infection :

Factor d.f. S.S. M.S. Vv
7wy Block 3 27.12 9.04
ALFE  Treatment 11 985.34 89.58 8.72%%
2 #  Error 33 309.78 9.24
£ & Total 47 1,317.24

F33(0.01)=2.93

HREZOWTHLEEEDY
Significant result was also obtained in the height of seedlings (28/IX) in 1% level.
BINEEERERER (1 %Kk#) Results of examination on the least significant difference :
BRHEZEIZOWT  Percentage of infection
S|T FU B-2 TA jIX O-e NM-S NM-C Km TK-652 TK-6561 CK
] 1

WA >WT Height of seedlings
NI\I/I-S CK O-e A B'—2 TK-651 TK-652 NM-C ST Km TA FU
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ELZDT, BECHI > T, RNOEERCOWTEYFAKR L BREO%REHL, BRfELX
Wico ¥z, H#E2FID2, 4, 6FIPLEHBOBRIELAEAROEFEXLATEEE AIBLEZ, Th
B OFERIT Table 15 BX X Fig. 4 KL®TLBY ThH3., LBHWABTBEEMTIIRRS +L2h
5 2D TERA L Tzo

2B &R

Table 15 25HL2R X 52, AN, KRTEEMICBVWTIX FU, ST, B-2, TA 3XUA P top
group ZHR L, HNEMTIZ FU, ST, B-2 4% top group %, TA L ARZhiRRSERL R
2o THHED 5L, TA PAHIWTFR D cycloheximide 3 ppm XA LT85 b DT, ik Y AFIHR
b o L bBRIENENZ a5, cycloheximide PIAFod XTI TA #% cycloheximide 13
EREOHMREE L Lichd, foFEANTEAER L L TEDHIBELRVBELRH T, ko &
Y L7fERE L & T

Fig. 4 Tit, HEIIBRER, EHXTEEEREZLOLTWS, Lo, Z OWHE ORI
DEIVNE L, MEIDOEFRENLD, 2FYVROEERIL 3L ) REABEE LW DL NWE B, L

Table 15. (-2>-3%) (Continued)
b) &KHiEM Yoichi nursery

- N 3 S ~H= :
£ 5| hont | o s BIECE | | BROS | w %
Fungicide nsergglei;gof nursrillz’%rt of Insf}fg(tfd ir?fge?:t(i)cfn Ratio 1/VI 5/X Remarks
Km 388 3,535 209 5.9% 70.2 16.0 43.7 | AR A
NM-C 385 | 3,456 218 6.3 75.0 15.6 41.4 g}fy?f
NM-S 400 3,639 275 7.6 9.5 15.6 4.3 | 7 B Ty
O-e 381 3,419 263 7.7 91.7 15.9 43.4 1, 15,
TA 387 3,580 51 1.4 16.7 15.8 40.5 i
TK-651 381 3,495 277 7.9 94.0 16.0 46.0 SE,AZ‘;g’
T K-652 377 3,420 377 11.0 131.0 16.1 44.9 9 A Sept.
B-2 385 3,486 83 2.4 28.6 16.3 45.8 9
FU 399 3,606 21 0.6 7.1 15.6 40.2 }ﬁzﬂﬁ%&aﬁ
ST 392 | 3,727 51 1.4 16.7 16.3 40.2 |/Chlorosis
A 390 3,649 78 2.1 25.0 16.2 44.9
Check 387 3,632 305 8.4 100.0 | 15.5 48.4

BIREROSHSIHTER  Analysis of variance in the percentage of infection :

Factor d.f. S.S. M.S. A\
7r> 27  Block 3 6.51 2.17
4L Treatment 11 535.11 48.64 19.07%*
R 2  Error 33 84.14 2.55
£ f& Total 47 625.76

BIEEERERR Result of examination on the least significant difference :
F|U ST TA A Bl—2 Klm NM-C NM-S O-e TK-651 CIK TK-652

RRFRET L R T ROERIIERERL

No significant difference was observed in the height of seedlings befere and after the experiment.
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312, Fig. 4 BRERO/MEWHORTFHHEBEL/ NS ORBEL, L RBERMROEY -7 FU
L ST X 3EME bEHEBEINEV, TA bEZFRUEMBEAR LN, ZORIZOWTIE Table 15
»bh BALRE I, cycloheximide ¥ EFT LT 5 FU L ST KIEDEENADN, BWATIX
BEOTEIIHEIIZEE T, cycloheximide BAIL B-2 USOREH (FU & ST) & TA i35k
ERERA L DONc. TOEPOEMICBIT 5H B0 EHEICIHARICEREN LD hied o 72hl,
WEOTHEIREY FU L ST NS, »oEENABR, cycloheximide LT $IRDH -7
TA bE®EE/NES WEAEZ S hi

SEEORRIZIBWTY, cycloheximide AR OBEBRIC 2% LT Z B HLMIZENA, L
2L, BLT100% RFEEBHBRTE S LD TRV, Tabb, BNEMED X i, BUERK OFRERER
LA 80%, FBIRKIRN 19% 25 LI RBEE STHEIE, botbHROD-FURKBNT
TLARBBREN 28%, FBIREEN 4 %IZELTED, cycloheximide H|THARESERITHBRL 272
WZ L Ihic.

Table 15. (-2-3%&) (Continued)
c) ZFEHM Hattari nursery

SERG | SHRH o s iy BREE T/  Height of ]
® A T]c;tal . Tgtal iy Percen;— e # | seedlings (ecm) i &
. .1 |number oflnumber of| Infecte age o .
Fungicide seedling shoot shoot infection Ratio /I /X Remarks
(o)
Km 386 2,870 113 3.9%  69.6 8.4 22.5 | AR E
NM-C 386 | 2,774 77 2.8 50.0 9.0 | 2.9 | Daeof
NM-S 390 2,754 137 5.0 89.3 8.4 21 | 78 July
O-e 388 2,939 121 4.1 93.2 9.2 22.9 1, 15,
TA 384 2,721 63 2.3 41.1 9.1 23.0 31
TK-651 373 2,692 101 3.8 67.9 9.1 2.3 | 8 {32 Az‘ég'
TK-652 388 2,801 144 5.1 91.1 9.1 245 | 98 Sept.
B-2 386 2,694 51 1.9 33.9 8.7 25.0 11
FU 388 2,949 32 1.1 19.6 9.2 22.6 }%ﬁiﬁ?ﬁgﬁ
ST 391 | 2,907 45 1.5 26.8 9.0 22.6 |/Chlorosis
A 387 2,753 68 2.5 44.6 9.1 22.9
Check 387 2,764 156 5.6 100.0 9.0 24.3
BRBER OSSR
Analysis of variance in the percentage of infection :
Factor d.f. S.S. M.S. \%
7w Block 3 13.98 4.66
4L 3 Treatment 11 102.61 9.11 45,6%*
R ZE Error 33 6.76 0.20
2 f& Total 47 123.35

BIEEZERERSE Result of examination on the least significant difference :
F‘U ST BI-2 TA A NM-C TK|—651 Km Ol-e NM-S TK-652 CK

[ [ |
1 | ] !

HRBGRT L R TROBERIARERL

No significant difference was observed in the height of seedlings before and after the experiment.
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I ZRESIVCER

BT =V EAR ORI, 1960FE A ETIRIELAE BT AbhI LM ek o7z LML, Bk
BRI ELON T Eib D Y, BHIEAE LE 2 THEPRTES L WO BXNXEHTH 572 &
5Chb. BAYIC L BAROREESBLTAS L, HFHHOEER ETOMKEICHY FVE
—# (33R) EAL, HWEHIRRLEVHEL, BELLLCEDTHATHZ L LONTNS,
FHGRRBROZ 2 55 L LTI, BRTEE 2 bARORENM S M T IKENHHTEDOEAHIC
BNT, 19574RICKEH] L SRR Z BAT LI L VWO RESE D B (R,

BE L RBL o ENEROMRIC L 5 &, AROBRTORIFS X UHAOREEIHT 5 L8R
FERBOFHOWEI PR VIENS DT, ek 2 IEMFORFIISKEH @B X U/KRE LT 75ppm &
lppm) ThHIZEERRMES N, BAOREIIHASEA GIH), HiHA 100 ppm, HHHEA 500
ppm, A HEFA] 500 ppm BETHIES WD Z LBmb I, EIBER AR RE OB OFEAHIE
BIEIBE (ppm) R T, HHUKEER 0.5~1.0, FFVREHA 1.0~2.0, cycloheximide 1~2, Blast-
cidin S 20 ZOMTH D, AEILOBIEMBERFE L 5T FHITH L THNLEVEXRNE DN
TWB, R - ERPRAEOERZ bbb, HHTHAT 5HRORETTFOIRTOEFCH L
ETEBYRRL, HRLEN, KSR, X2 A, FU 5 2H, ARSFREIVThbES
ZRFEEHIETZZLEHALIPZ LT

TN IBERERND, AROERABREHENLRDICEZXONOBREENPORILTH T
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x99,

LU, 196172 - oM BT BEBRRB ORI, HHFCRL THRIRE £ - 72 B b
hWiad ol THIZE > TEXBNSZ LT, HRALAEFCEEDIERRVOTERLLT, 777D
FRESENO TREIOHA E TICREAICE - TRES NARVWHIHOBS N TE, oW HREREN
BATBOTERNPLENS ZEThH D, LHFEIRBWT, RESEERBEHICT T~ i Ok,
10 HEIT5cm { B WOMRENRZSNB DT, ROFABAH £ TITRIEA DR o THRWERE2EK
BRBOBAVEETE, ChARRREORAEADRCLTVEDTHS 5, Liehl- THECLIEHL
72X O, SBITBEEOD AN X BHREOMENLETH S LEX BN,

19614EIZ 13, FFHE D D100 E MK O MIZI W T,  cycloheximide # FirS3 D BEABHEAIOE
FEFARBR B XV cycloheximide HFID BBEMRR &R R ol T ORFRIL ZEHA D HE X
Zineb FIMSTEEZBHERZIEE L L, cycloheximide 1% in vitro 5 2 b TO HEBEHILRIKBEIZITWE
FRETLDR2IDRRHED BN, FROBREREL ZL 2T TER LB & 0T, ETBEmk
Ckdd, MBREZH®RO 1/6 RSIC2ERALZL XX, »PRVHEID V. WEAGRMIEOBSE»
5 10 A LAz cycloheximide SEMMIC TR BN RBENTZEDRITWS, ¥ L RPIREE
HEENOAIRMEMST T cycloheximide 1,000 ppm D4 v ¥ MEKROBIEEF & 3 ppm D/KIEHE
BLUHHEHH] 350 ppm FLAIZ HIEHAA L THRRRE B R 7280 - F Y LRI Shiask
2770

T OEHERES OIX BRERBERE L LW THETRRRE B0, TFVREH & HHOKERA
(PMD ZHEBHRBIREIMEDS - 72 & DRTWV B, EUEX ORBFE LR OCHRIAY &+ 5 Tidk
W,

cycloheximide IXHEFKEIZ I VT White pine DFEBE S UVYRD BHIRIZ L BB TWS BEBITHE
DFEPOBHEYE T, Mossi®biz k5 &, AFIZBERO THIEEOK 1/3 DEXIZ spray T5 (»
$H@P 5 basal stem method) EFBEEXVIREIEE L, 2O TEHOBEOTIZIX 2 ERLEBERETIZH S
DAFPREE N, BBERIIAEAOSEBAICAEICEMNT S Z LARESH TS, %7z LEMIN 5%
itks&, 120ppm & 200 ppm @ cycloheximide #%METERIZ spray § 5 basal stem method i
Yo THlELYZL, Abu—TF %Y Tk spray Shipd - o OSHEE, WL Y EMOMEIC cyclo-
heximide 23R & h, & 51T paper chromatography iZ & 2 HIHIAEMREIC X - T cycloheximide
ThBEZ LIRSS, ZDXHRERERIX, cycloheximide ZBEHEREL, BITT 51
BRbBZLELHLTVS,

ERDZ L& cycloheximide DMWE L, FHED W OrE M o) 5 REHBRLSRL, 1962 FiTix
cycloheximide % & 7THEOEH* 2 bATHREB IR o7 5, Table 6 RLODENBZ IO,
cycloheximide & PMI iZfilhREndH 5 Z L3abh, & Y bi} cycloheximide DFIRITE LD TT
SCRhTWi, LALEDKE, AFIPNER S WK OEKIREMEE IZHES Wiz, cycloheximide @
BRI MO SEERETRT VI Lid, 8t GRtlE) TRIRo AERPORRIZEL - THHSL
»ThHB. Tibb cycloheximide 7.5 B L 5.0 ppm DOREWIT BEDRIKRZ B EED TR
ELW, %7z 2.5ppm TikHEIVHESARL, Liedio>T 3~4ppm dRIBIVEITHY, Mo
BAL DIEA D VD TERARVDELDRTNS,
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A SRR EMCHBEOBEAI OEIERARRE 522V, cycloheximide 3 ppm (BEANIFEW 10
WD 6cc OEGVWTHD KEMKE 200 cc/m? DEIGNT 9 AT 5 & %13, b THEERNK
PRELDTH, PRROEERHDID Z LG LT

THEIZZNETER I bh mEAISRRROBES DHMHS W MERE LT, 3F7=v0Llic
BRENERSR T B~ 9 A ki, ERBAHKEORA £ TORICH i DU BRI ITZERIC &
STREIRTHARNRES, ZDESREHFICONTEERS NcEBRODENRVDIT TH B, 20
RIEORRRO T DICIE, BARDEBOPIREL, BAOOUHS~BITT 2HEE boRAZ ERT
BZLALELR B, cycloheximide ZZ DHEEE S - TRY BRHRIEVRETORKEEREEZSZL
RTVERAD Y, & ITH Ty REEY 50T VEIET, BHhEBL S FICEERERT 5HE0
FHASLETH B LI L.

DX 51z, cycloheximide IARDOHRER L LTEHLOTHE D THZ2, FRERBLIFIC,
WHIZ L TEER BT 208 KE RREL R - TE i,

=X, F L LT cycloheximide DB TERIC K » TELASHh, BTEEEYBLTILICX - TESE
HEREhDTHS 5. RTERIFIRE, HMAERICEAERD 3HICE - TRESHhBDT, &
NHICOPNTHRFLTH X 5,

EPRBOBEIEE S BIWNOLPORBKER »LHL M2 X 512, 1962 FEOBERIRE 5ppm
25 3ppm FTRLELTHIEIZOIRELOND, BATEIE 200 cc/m? BFEY 2L ZAT, THAUTT
BHnE S Thd. Lich o TRIBERBAMERLE VWO 2 Lici s, TTBRMABRERSE, BomkiE.
BLUBMAR TR EGREAF) k- TRpbhE, ThERET ZERIT, REEOKTRED
Rif, EAOKERIR b T BAREA ORI R Y Ch 5, o

BTFOMEL6 A LAPBIZTED 10 At A TRTT 58, LIRTAPLIARAET BEIPA
REEHIC, BROLUZ LIETOIWFORHBABIY, Sbic7 AF~TaA» bR TFOREL
b b (BEE™), bR &b Ty (EELY, HE™) T, ZOMIZBREOBREE
DbOTREV, WoiF5, EARORERIZ Fig. 3 kLHEhTW3 X3z, 7TATEHZ 5268
REBALRY, 9BIASLBBICRS, LidtoT cycloheximide ZBATS h., » 7~ Y FAICE
FEBITLUTHMEANT 10~20 BRZDIE #IFTE 5 L hid, #ERBZ2Rbh Tz 6 A0 Bl R
BT, TARA-TH»O BAEFHBL, KEEFAIATIARIT A BHERTTE I W itk
Y, BRERE~LTIERTEBZOTIIRNVES I H,

ZDEHREBERD G &Iz 1963 FEDOFHERBRIL cycloheximide ZHMIFRET &S, BAERMBI7HL
H, BHRBAIZIATEE L, BAMEE 7, 14, 2IHT L L LTEITL

Z ORI Table 9 i L& hs X dic, HFERY OBBRPIERL O, EEL L TOERBER
cycloheximide 3ppm & Zineb 1,100 ppm JEA&FID 14 B Z L HAHXIcH b, E72 cycloheximide 3
ppm 7 BZ LBAK L & bIC RO TN b o 723, 1372037 LOREEE L3 B LS v,
SEEORBRT cycloheximide DIREMHERAED - 2FERE LTk, XD b ETFRTEESHEL
DEPRYFL BB 7T BBHTONI O, ThLBZACHmRmE B o E O TREL ShIE
ABRHDEBELTrLEAIEES Z LTV, cyclohoximide KX L TEARDIEI NG 252 Lic
o TEEVHIA K oD TELVWRLLELZONS, TOZ LIEFFEEERBHICL bW cyclohe-
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ximide semicarbazone * DK & Oz EENE (REMBEDE) BALNE - KREERO—D>Tidk
WhLHON, ERARICHRHENIELACMERETH o2z LI, ITE - BEY PEHLIL

CHEHBZ L LEEXZLRS,

AHERIZ FV S iz cycloheximide 2ppm & PMI 18 ppm EAHID 14 HZ L BARX D BBRZIEAS
cycloheximide 3ppm 7 HZ L BAR ORISR LAS CTH -2 Lid, BEZL - TEIPFEDLH
=Bl WEZBDTEARVWES 5h. REREEMRLCHNG LI TIRAEMTIZ L biZ cycloheximide #|
EEALZREIZEN T, ZOMRIMEAICENR 2D - 722 Lid, FHEAERBRIERE LTREL
THREL o TWBILEAHALEDDL N TINTHS ),

ST I BV THEES W22 cycloheximide Z ik LTH Z 2 » 7 BIRARBROBERVEE S 0K
BERLEDLDTIL{—HLTEY, cycloheximide 3ppm HHB LRz hL HoOZEAL O BEAIT
BERVBRRE Lo Lice L LEHERITMRILER & BT 5 & cycloheximide BAREWIhb
NELR-TBEY, FRIBODEBALDOLNTNS, ZORIEELORBRELILR-TWVSEA, 6
AHAOE 1 BB OBARHACRLENI LAFBLTWBEDTED S . Ei cycloheximide &
Zineb DEAH] FESREFEF VI Z) ELb0WTZHE TR IR BRI - TRBAR BREXOH
CEE), BRBNT AP O TEPICOVTIRIT-> &Y LIEBRIZOhRP -8, FEELELTO
FRRMEERBY £ 5 Th o VI BRITORE (EAAP) 28bH Y, FHEEAT 2HEICIEE
T BREN S B LELH LTS,

FLiEE TR 52021z X » THRRBRAEFE S ., cycloheximide DFBRFIRN L L KEHETH Y,
E7FA L Griseofulvin, HHESHR XU FHKER L ORARZ S LI BIRHREFED D Z &L
bbhic. £l/MABPX cycloheximide DRFIRZIE L EEL OBREBRL, cycloheximide DT
ERKRA2EEHRPRLEL 2500, FBCEEL LTOREEELVIRIZ LI 252 b, A
BT R EEEL IEERERCHE L EALPIT LI

EROZ LK, 19634FIc B Z b BBRRARIC BV T, 2hizh - & bEE L TRV IBRZIE - $ikF
L 5 5%ANZ cycloheximide B XU h & HHUKEH (PMI) kX UH#EA (TPTA 2X) L ORE
FHLPEZLRRWI L, &5IC cycloheximide P TFEENFH VM EEDILEL 250, FFICKRE
PEEDIERIILZLL 2B HDT, Zhik cycloheximide DH T2V IZxtd 3 BHEL VI BT LR YV
P bhIT, EL, cycloheximide HFTL W, BAFIOENI WAL WS AT, RARLTL
L—EL TNtz 3,

ZOREHALMICL LS L LT 1964 ££E 1 cycloheximide BFIB XU h L DRAHIZ LBV TREZ
7o RBRORERT, Table 12 KL ERB LI, BELELD LW T EHBRHES LR L
LEWZBRWES TH B, BREMTIE, BEALREALEBAR &I13H L2 CHBRARICERDEN
a2, SREAMICIEEZIED bhad oz ERRBEHTRERESARMCLARER A DR
b, ZRO DI bR OLPHFEDD 725 V—71F cycloheximide HEEH 3ppm DX T, HH L EAH
DHERNEWND LV iZEe L5 cycloheximide DIBEZD L DIZ BIRPIEBELAI R TWB L WS RREA
B, HBWVE, EELPNEELEL S, cycloheximide Fl& v\ 5 T HIEH| maker DHAWIZ X o
THIRFIRICESE S 5 L FhuE, ZLTE FlE° BOTWE X Iic, FHORBEL ZEEEXS
&, BRI RARIOMRE BT 52 L BES» RV BRETH > T, WFREDBELLIZALIRND
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TRABWRLEVWIRBT 5, WTFhICEX, TOMBIconTik, SBREBRHNEZETSLELOLS,
1964EEDRBR T, BEZIELALZLDBNAN -1, ThICOWTRIKAL LTRENESh
TWd, THIRFHEPLERL TN L 51, FEOBERORATHB L 250, HPRFBRE L FEER
FRWELNELDTHEELTRY , RRFPRNZLILEEbDTH B, £Z T, 19654EEEE cyclohexi-
mide EXREFIL L, MoOPEEORPOMTEME MR L. BiREIERIT cycloheximide & RIRET
EEOBROT L RVWEFIOFEDOTTREME T, Wb screening OEIKTHRRREY B2 2 o7,
Z DFERIL cycloheximide DHAIR I VRAHFIZECLEL THVEIRMESLZ L Lz, RERC Fig.
4 ZHBNBX 51T, cycloheximide % &TeAliziZFEE (RREMEE) oHBEAENRA LD B, cyclo-
heximide DSt Cohic ZIRDED -7z TA (REFH) LHEBEMENEEZ LHL TV, 0o
Ak, HBXE L D_RTHRIRODZFEL RVEHELBH Y, BELTHARV. ZhbizoNnTitgt
REEORAVRETHETHAILELLND, AL, WTFRIRLTHLHBEEIZBWTIE cyclohexi-
mide BAHZRBE L 7e@EOWIIBRAIRE LTI RNWE VWD E 32 2 2NDOTIZRNES ) 2
cycloheximide OZRNBEEL TV Z L1k, FEVBAHRLY 7~ ENIC BE - BITL, BAfitkic
R LD E TREL T, KFEROBAPORET 2RI B b0 THELEXLNSY, £
DEPE, FREPRAZ L CER THONIFRIPREDREREL T, ZhEHRESETBRT2
PRLHFEL TR LiLbEBLELDND, T7bb Table 16 X 5 &, cycloheximide 3 ppm
DORERE 200 ce/m* (FMETOBERAR) 0BGV TEBA L T—ERBIRICAREHEMIET &6
BT 5548, BES ML EEY A TR LRI BRRBRBALN AP o1, Eie, BREL TP
3 HRIFRICEREBAT 5 L &1L, FolBRL2PoTco TORRTIE, ShOTHREORT
BEBFHEBL 20T, RAOELLIRR - TWELRLNBDT, ZZXHIFARILF L i
B2 b DTS, ko 2 oDfEROHTIFIX cycloheximide D b0, JREEDEALFIET 57#S)
R BERIBRIRL BT LR TEBLELONRD, TDE R 200EAN S > TR UD THIZK
ELIBBRIRPEES B0 THS 5,
Table 16. 7 mA~% ¥ I F ORI 5 RE 6 L IR

Effects of cycloheximide protecting from or curing of the disease.

13H & DERE
s B  Treatment Rate of infection
: after 13 days
M 7 BRI Sprayed 7 days before inoculation* 5/ 6%*

5 5 1/ 5
3 3 o/ 8
THFEERICHERE Inoculated soon after spraying 0/ 9
B 3 Hi2Ic®%E  Sprayed 3 days after inoculation 0/40
WETHZ LM Without spray 4/40

* BEODIHIRCHIETEEBL T 25°C KR o7,
Wounded shoots were inoculated with pycnospore suspension and kept at 25°C.
3ppm DV 7w ~F T IFEE m? %H2Y 200cc Bfio
200 cc of cycloheximide, 3 ppm in concentration, was sprayed per 1m?2.
BRI NIz 6 ROFIED 5 B 5 EHKE L,

This shows that five shoots out of 6 shoots inoculated were infected.
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7212 cycloheximide 23AJRPHRREANL LTEbDTTFIATWS LWL, ®LTI0.—&> b
BEBRZIREHIEL 5 2 DTV, ot ZIF196H4EORRD X 5 iz, REHOBENEbHTEL, F
RLRT 2 5 7eHBITiE,  cycloheximide ZEAL TH 2R ) BHEBARLDOATVS, LT,
AIRBIBRFEA & LT cycloheximide # 8T 52 L 3URTH 52, ThiRABCHEMOFBRORED
BHELEERZI L TH D, L2 THANOEEDO S ST YREDLN I S = YKBRENBRLTWS L,
EACHT 2BYRICA D (BED) ZeBHALARERTVWEDT, ZhbeEEL, FRECEE
TEBREFEL LTI UH T cycloheximide 12 X 3BV HBRIRSIFENETHS 5,

EHBAL, LEECBNTIR7 ARL D25 9 AE TOMREIC cycloheximide 3 ppm DKEEHKE 200
cc/m? DEIBEVWTEEBZAXIT IV, 206 HIIRIRETH->T, TAUTIRTHZ LIIERTS
Bo MMOHREDHEATHLLAB X 512, 2k XFAFOFRIRIERD72DI1iX, B/NE 9 FOBAR Y
ET (HRY), IR ETERATHBZ L2 bhiuE, F6 BOBMEE. £TE5 LT ik
255, %7, cycloheximide BHINdH 3 WLESF» O BB >WTIX, TTRkANEES1Z, BE
TREDOWTFRE DV ZRVWEETHZOT, EAFORER (Fh) KEFETIVISEbhs,

I =

1. I 7=V AR SERERZEAIC T 2EIMEIEbD TEbL, BTOFEFERIUVERD
RERBEHRESND Z LHBBRERICE - THPDONATWS, L L, ERCHETRZ Zbhic
BRRER T, i O AR CARE IR T 5 2 LR Th 5. S OB E LT, REMIC
BF2H 7Y DMERIPAT, KEIOEAEAME TOMCERPHEL TOARVWHHROBINTE S
T, FAEORTFORBEEYN D 7 <Y OREHHLE—HL TBY, PORFMEREDD TR LA
ERZEFbNhS,

2. L7ehio THBMEME LI 0H 2 RiET 2HR DD 2R3 OBRHEANC X > TERFEEPBRT 5
TLRAAHET, g TV ICBEL, FORICHELFEOEREETBITLT, TTIREAL
TRIREERL, 2O RBALZHELET 3 X 5 2RI TR NMIBRIIEETHS S,

3. ZOENRPLEBEBITMHEDODS cycloheximide 3¢ D EiFbh, FAHIMSRICEWBBREIESE L
DI LR LrDbhi, L LK, FREEEL LTOBKRORREELZELSLT V. ZHITER
FRFREE L RERFBE L NEDLD THELTWAZ LIZLBLDT, H 5 VicHT 35K OEMR
Mal &z bh, ZZicARICE BBREOLTILLEND S,

4. AROPBRIEAIL LT cycloheximide H|& #AiT 5%& D MEX 3ppm & L, HA&IX 200cc/
m? FEELT 5, BEBICEMEEL AU ESOT I LREETH S, BMTdLEETIZ 7 A LA
SRFAL, MAZLIZIALHETE6 ~TETHITHB. I T <Y DFWIFANMHELIZL WOT,
EBEREZEBEOEERE, ThbbIEKR 10/ M) 6cc DIRANEE LV, RABMOMBETALGLL
TeDid, FEEOIFORBD & A L R DEHB L OEADHENTHRLICRIEHREEZEE LT
EHIHDT, THUERL LTHBRMED LR L IZEEFRT, b LAKREROBEBENI IO
ERVE L Bbh3LERD B,

5. cycloheximide HAITX W, BARITIWVHAOBEIZOWTIE, FEL D EZ2R820VENIRER
BREBIVEAFOFVRHBRPDRELENE WIRBRERE DD, ThHDELLRPELLRNENS T
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ETRAELST, WFRLELWHARERTH 2. FRARBREET T35 2101k, BREEATBRVWANS
REFIMEAT Bcnic, A—BH CRA—FHEICX > TH I 4 » BA USNIME IR HBILR
TRETHBLENIZ LTS, LicdoT, ZORMECHETsEREERIZIE BrhienESs5, 2L
T, B3 cycloheximide FI& b LW THRMRENBRL X ) L T2 UEHED HBIC LV RES ZE LD
ThHDI,

x 213
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Chemical Control of the Shoot Blight of Larch caused by
Guignardia laricina (SAwWADA) Yamamorto et K. Ito.

II. Foliage sprays with fungicides in the nursery in Hokkaido.

Shun-ichi YOKOTA, Kaoru ONO, Katsuaki ENDO and Sei-ichi MATSUZAKI

(Résumé)

As the weaker resisting ability of the shoot blight fungus, Guignardia laricina (SAWADA)
W, YAMAMOTO et K. ITO, against various fungicides of agricultural use iz vitro (Table 1, 2,
37and Figs. 1 and 2), it had been considered that the control of the disease in forestry nurse-
ries by the foliar spray with fungicides might easily be established. In the control experiments
carried out in 1961, however, no control effect could be found (Table 4).

From the negative results, the writers deduced that the cause of the failure of the experi-
ments originated in larch itself of fast growing character : the elongation of larch shoots reached
5 cm or more in the half of a month (Fig. 3), and elongated shoots until the next spray, not
protected with fungicides, would easily be infected by the causal fungus.

Based on the above-mentioned reasons, cycloheximide, well known as a systemic antifungal
antibiotic substance, was added as a test fungicide together with several other test fungicides
of agricultural use in 1962 (Table 5). As the results of the control experiments, it was shown
that the control effect of cycloheximide was excellent, followed by PMI (phenyl mercury iodi-
de). For example, the percentage of infected seedlings in the cycloheximide plot was only 1/10
in the check (non-treated) plot (Table 6). On the other hand, injurious effects of cycloheximide
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were severe, resulting in browning of the leaves and the disturbance of growth in the seedlings
(Table 7).

Fungicidal injury is to be determined mainly by the total amount of the principal component
of a fungicide, which is decided by the concentration of the fungicidal solution, the amount
applied and the number of times sprayed.

In consideration of these circumstances and of the experimental results obtained in the
previous year, fungicides to be tested, mainly cycloheximide and its mixtures, were selected.
Details were shown in Table 8.

Comparing the percentage of infection between sprayed plots and the check plot, the control
effect of fungicides was obvious, where no significant difference in the mean of the percentage
of infection was observed in each plot sprayed with cycloheximide and its mixtures. This
means cycloheximide is an excellent fungicide of stable, higher control effect. Further, it was
noticeable that the control effect of No. 5, consisting of cycloheximide 2 ppm and PMI 18 ppm
and sprayed every 14 days, was equivalent to that of No. 2, consisting of cycloheximide 3 ppm
and sprayed every 7 days (Table 9).

As regards the injurious effect, it was recognized statistically that a slight disturbance of
growth resulted in both plots sprayed with the mixture of cycloheximide 3 ppm and Zineb 1,100
ppm, at 5 percent level in Shizunai nursery, whereas no significant difference was observed in
Horobetsu nursery (Table 10).

In 1964, test fungicides comprising cycloheximide and its mixtures, were sprayed every 14
days from early July to early September. Two grades of cycloheximide concentration were
used to determine whether or not the increase of control effect would result by mixing other
fungicides into cycloheximide (Table 11). The experiments were carried out by the randomized
block of 4 times’ repeat, in each block arranged at 1 m interval, and each plot of 2 m? at 50
cm interval.

The control effect was conspicuous in both nurseries, where the significant difference in
the mean percentage of infection was clearly recognized statistically between sprayed plots and
the check plot in 1 per cent level. In the comparison of the control effects between sprayed
plots, no significant difference was recognized in Hattari nursery, but in Horobetsu nursery 3
groups were separated. The top group consisted of No 6, 7 and 2, the content of which was
3 ppm of cycloheximide and its mixture with other fungicides (Table 12). These results suggest
that the control effect may be determined mainly by the concentration of cycloheximide rather
than the mixing with other fungicides. No fungicidal injury was recognized in either of the
two nurseries (Table 13).

These above-mentioned results show that to date there is no effective fungicide but cyclo-
heximide for the control of the disease. However, there still remains the risk of fungicidal
injury, the disturbance of growth, with cycloheximide. And in 1965, a screening test was
designed to examine whether or not effective antifungal antibiotics other than cycloheximide
exist, where cycloheximide and its mixtures were used as check fungicides (Table 14). As the
results of the experiments, again cycloheximde and its mixtures showed higher control effects
constantly, and only one fungicide TA (the constituent was not known) other than cycloheximide
was always effective, whereas the control effect could not be recognized in other fungicides,
for which further experiments are necessary with different concentrations to make clear the

control effect. Chlorosis appeared in every case with the spray of mixtures (3 ppm cycloheximide
+ 150 ppm TPTH and 3 ppm cycloheximide 4+ 150 ppm TPTA), by which the highest control
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effect was obtained, and the mean of height of seedlings in these plots was always small as
in the TA plot (Table 15). The relation between the control effect and the height of seedlings
were shown in Fig. 4.

From these experimental results, it seems that to date cycloheximide is the only fungicide
in practical use for the control of the shoot blight disease in forestry nurseries. This may be
attributed to the special characters being systemic and to its ability to translocate into larch
shoots after spraying. Translocated cycloheximide may protect the larch shoots from infection
and further, it may sterilize the mycelium of the causal fungus that has invaded the shoots just
before the spraying. Results of inoculation experiments shown in Table 16 may be explained
only by these special characters of cycloheximide.

Even so, a defect of cycloheximide remains. This is rather the special character of itself
that the range between minimum concentration with control effect and the maximum concentration
without any injurious effect is very close. Therefore, the concentration of the solution and the
amount of spray should never exceed 3 ppm and 200 cc/m? in the practical use. At the same
time, it should be recognized that it is unable to free larch shcots from the disease completely
with the application of cycloheximide or its mixture.

Laboratory of Forest Pathology,
Hokkaido Branch,
Government Forest Experiment Station,

Sapporo, Hokkaido, Japan.
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Table 1. F0 5 EFOFKEIZE IFTHEEROLE

Effects of various fungicidal solutions on germination of ascospores of the fungus.

= B3 3] %E
gmoEn | B El wme am | B IE| SRR
A oncentration Germination | Average length
Fungicide tested (time) Element, content (ppm) percentage (%)lof germ-tube(s)
Fin I3 Vi
Well-water %6 %
R s 6—63, (1—0—
® v F — B oIY 6—1.6 0 0
Bordeaux mixture (1=0—75)
- s Tri basic copper
KB ey 500 sulfate 360 0 0
g-Bordeaux PMC 14
R o ¥ i 1,000 PMI 50 0 0
umiron
. . N-(Tri chloromethyl
g ; 4 dq}‘ A F 500 -thio)-4 cyclohexene-1, 0 0
rthociae 2-dicarboximide 1,000
R<S — )V F Tetramethyl-thiuram
Pomarsol F 500 -disulfide 1,600 0 0
2, %—I}?ichloro-la 4
A4 x ) v naphthoquinone 600
Daiquinon 500 Bis (dimethylthiocar- 0 0
bamoyl) disulfide 400
PCP 300 PCP 300 0 0
Oﬁ % = x Al 2,000 TBTO 50 0
rganic-tin 3,000 TBTO 33 4 10
emulsion

FERFFEEE G1-5 DERER L RRFORBRE SAFEEL 2,

AR (HERED ¢

WA F A AT 5 A R Y 500 IR E BB AT B

HAREGE, £ 28R BORROSERTD 2.5cm #fEE RY =F LU THEBELLE
FTH A & 500 {5 E Hfhitk, BBEREL THE.

7 BEIE A & B8 A 24 BIZ A & 500 fHRE AL, ZOHROMERICLY 1 cmATROIEH]
DA L WIS RS T b EE,

EV S

Table 2 2 b, BEOBRREBIZLE & A £V BAKSIO FRTRIZLA L ZEXRD oAV, L
U AGEHE X 1 & U BAK CRUBEOEEND R R o> TS, LEDORERM LBE TR
FOHBL TOARWERSLEBYL, SHECITHOEVLOLBYET 5 b0 @D 55 (Plate1,1),

oD B # = B

1. BEEAOHFHROLBAR
1961 RIED Y
PREMS L URBRAT
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Table 2. 7<= YHORENEFORICE L iETHE
Influence of growth of Japanese larch stocks on preventive
effect of Dithane for the shoot blight.

FBysIRfE Development of disease
b #  Treatment

1/IX ’62 8/IX ’62 18/IX 62
%Emtrol o i (23) 5 (18) 5 (18)
YEFAE v EA A
Sprayed with Dithane at the same day 0 1(3) 1(2)
BT SY A & A
Covered top of stock sprayed with Dithane 1 4 (1) 7 (1)
THMFE A BA
Sprayed with Dithane befor 7 days an 4 (1) 5(2)

¥ Note: BRI DI D304 Number of shoots tested 30, respectively.
() $EDPRKE L%, Number of shoots infected on leaf.

AFRRENEFENRELRREMO—MICRBRHE RE Lz, TOBMEALD N 7= YHicik, iw
DWEREL, THMBLRIRE 72 - TEREICHT 2WERZRIE LWL A TH S,

BERFIT 1961 454 A 14~16 HiZ, m2»7c) 9KF0, BHEOH—RLOEREL LIz 1 EEETDH
%, RERRENE 1 plot 5m?2, 5K VIR L OEBEIC & - oo FAIBAICITPRSAEREERL, K
R AR RICEAA L. 5A25H, 6 A13H, 27H, 7TH10H, 24H, 8HS8H, 29H, 9A7
H, 208, 10A7H, 3 10[E,

Bfigix, 8 H8 HETII m? H7cY 500cc & Lizds, ZDRIIEADREICL b R>T 1 &Lz,

2 RYERIEAIT A WA AL, 2[EE % T 400 BEREBA L 720, HEEZRH 0T, 3EBURE
1% 600 f&E iV 7.

Table 3. #J~ Y HAhRORARABRER RREEM 19614F).
Results of control experiment with several fungicides for the shoot

blight of Japanese larch stocks (at Matsuo nursery, in 1961).

_ ] . T’ ] =
#t R E A V-3 B K 4 & & | Percentage of infected | W =3
Fungicide tested | Concentration |Element, content|_stock (% Length of he-
(time) H + Total |althy stock(cm)
4L
E‘Lntrolﬁ i 0.5 7.7 8.2 67.8
AV EF —-& | 4R
Bordeaux mixture | 1—0—30 0.9 7.0 7.9 67.0
I*?umi;:on v 600 Ehﬁ’gs, EMgps 0.4 1.8 | 2.2 56.5%*
KEBRERNVE — EMO 6
Hg-Bordeaux 500 Cu 884 0.9 7.0 7.9 64.1
El - TBTO
Organic-tin emulsion 400, 600 _ 250, 166 0,3 1.5 1.8 66.0
(0.05) 6.2
L.S.D .01 8.6

¥ Note: *woeee 5 % DERFTHE Significant at 5% level.
Fheeenen 1 %DEMRBTHRE  Significant at 1% level.
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1962 RED T
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RERHE X O
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FACEA TR EREREE» bR 5, ZOWMBEDICIIF 10 F4E0 D 5 <Y 0 SiRaEks
BHBTDIT, FWELEW,

BEREIL 1962425 AR ~THIC m? Hich) 9K OWREX Lic—i AR Th 5. RBRIT 1
plot 4m?, 4[E< Y 22 LOFEBEC X > T2 pFIICRBRHIE BE Lo 2RI m2bh7e D 500cc 2, Kk
DRABIZEAM LI, 7‘&:%7&3“9’73“/ (T 7B~XVIF) LEBAIAFDSAOERICITEER L LT
AF T T IvE 100 HTcY 2cc FOTAMLI,
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Fig. 1 mmmnﬁéﬁﬁ%ﬁ(mw~wmﬁ)

Temperature and precipitation at Tayama during the experiments (in 1962~1964).
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No. 164 1H, 15H, 7H2H, 16H, 8 A1H, 150, 31 A, 9A14H, 28H, 59

No. 2--~6HA15H, 7TH2H, 16H, 8 1H, 150, 31 H, 9A14H, 28H, #8ME

L, T/FOAVIIHAREY 8 A 15 BiCIMMiL 2hoTce AEREALEEWY LT, #
FRRIEE TR, ROBAOKE S OEEEIC LV RO L THSTHEER (@ew) 2HEHL.

S T ¥ E  30cm ME
== PP Y 15~30cm
JNesereseninne Vi 15cm i

FOFERELE OIS LEH L .

Table 4. 7 F <Y EHRMIROFLAPFRABMAER (FXEM 196248, No. 1)
Results of control experiments with several fungicides for the shoot blight

of Japanese larch stocks (at Hiramata nursery in 1962).

S B’ B N BFRGE (%) | BRBE (%)
Fﬁt %C de}ét f“ d Concentration El 2 ? tat(i ) Percentage of | Percentage of
ungicl este (time) ement, content \ppm) | i, fected stock | infected shoot
A& B M
Control 8.7 0.9
B AVF—&+AX| ,
Bordeaux mixsture 43& 3;10[ +TPTA 200 7.4 1.1
+Suzu .
RBIVER —
¢ *;;xgw‘/ 44 +0.1%
Bordeaux mixture 1—0—340.1% +MEMC 42 5.5 0.7
+Uspulun -17%
; \ Zinc ethylene-
D gith;rne LR 500 bisdithiocarbamate 5.6 0.8
1,300
; . 2, 3-Dichloro-1
E gai/(uiio n/ ’ 500 4-naphthoquinone 8.3 0.9
4 TMTD 600, 400
F = v % A Methybis (laurylthio)
Mon-emulsion 2,500 _arsine 66 6.4 0.6

Table 5. #REFOH T~V HicBIEFTHE
Effects of the fungicides on growth of the Japanese larch stocks

(at Hiramata nursery in 1962).

; . iz ¥ B OE TE’:;]

it ® FE #|  Fungicide tested Phytotoxicity iltzréﬁth of he%lctm
& B fi  Control — 32.5
ANWVFE -+ A X  Bordeaux mixture+Suzu - 27.9

. s, Bordeaux mixture

FVE -+ T RSN +Uspulun — 27.7
4 4 % ¥  Dithane - 31.6
F A4 % J v Daiquinon — 31.7
= v #H A Mon-emulsion — 31.0

¥ Note : Length of healthy stock : X Large, 30cm BLE above 30cm ; #1 Moderate, 15~30cm 3
/v Small, 15cm 3Kifii under 15cm.
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BAFRED 10 A 10 HO#ER%E Table 4~7 2R T

ZORERPS, BREODRVDIX, TIFOFVRTHD, EIHEAXHAAID 600 f5X H2L2FT
B, ThdINIZRLETBD BN,

ZOEFTENDRL, LPVEBL YR L AZERROT, BAOERSFEL 2T, HE
3w ORIR Fusarium sp.) B3D7E 572

No. 2 TRIIRELIZEAVHEL T, BEROENPHTELISRBESh, RBTI/FUE
VOEETHEPBLL TREN PRV IS, EARTAZAETRORZ -7, 8 ALUBIESHEY
ELL e oleo ARALIHLAIDEEDL BAPHZIC BEEETICEBL TV BRI RIZREZ L D7E
B, ZORIGHEEICRPEETREEP o, B, FRETEINV Y OKFiA 4 UHD) bEERS hieas

Table 6. 7~ YEHEHBROEAPRABRERE CEXEM 19624, No. 2)

Results of control experiment with several fungicides for the shoot
blight of Japanese larch stocks (at Hiramata nursery in 1962).

sh o B 3 2 BIRERE (%) | BREEE (%)
Bt ﬁ & Al Concentration 5 = B Percentage of | Percentage of
Fungicide tested (time) Element, content (ppm) infected stock | infected shoot
Fid # il
Control 9.8 1.0
thﬁﬁ;f R 2,000 Cycloheximide 25 4.0 0.8
7 1,000 7 50 2.9%* 0.4%*
H &R X A
Organic-tin 800 TBTO 125 5.9 0.6
emulsion
V3 600 7 166 5.3 0.5%
(0.05) 4.4 0.4
L.S.D (0.01) 6.1 0.6
Table 7. #AFHIOH 7Y EHBIIETEE
Effects of the fungicides on the growth of the Japanese larch stocks
(at Hiramata in 1962).
BP— .. 3 = ¥ B A B
g R K A Fungicide tested Phytotoxicity i,tilzﬁth of hee(litrg
= # #i  Control - 34.1
T 7 FPHKRFA]  Actidione wettable powders #+ 29.1
” 7 ++ 30.2
O.P.L. (Organic-tin emulsion) + 30.0
7 + 32.0
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Temperature and precipitation at Morioka during the experiments (in 1961~1965).
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Table 8.

A 7= FEAREEAIBGERAER (U 7 = v SetbRirsesn)

H T = VSR ORAERABRER G FHEM 19626)

Results of control experiment with several fungicides for the shoot blight
of Japanese larch stocks (at Téhoku branch station in 1962).

kA | B % m | RV Gl | ToRBE ()
L oncentration ercentage o ercentage o
Fungicide tested (time) Element, content (ppm) infected stock | infected shoot
&= # il
Control 2.6 2.7
RNVE =8+ AV |4—4K+100, 58
Bordeaux mixture | 1—0—30+10/, +PMF 25 21.5 2.3
+Meru 5 tab.
v F v TPTA 100
Capretin 500 Cu 760 24.9 3.8
[N 2, 4-Dichloro-6-
r}.\ri a:)z inz v 500 (0-chloroanilino)- 23.4 2.5
1, 3, 5-triazine 1,000
BB AL A
Organic-tin 600 TBTO 166 19.3 2.0
emulsion
Table 9. HREHOV T~V HIcR LTI HE
Effects of the fungicides on growth of the Japanese larch stocks
(at To6hoku branch station in 1962).
ft ® ¥ #|  Fungicid d > L\It:gfaiﬁx
f 2 ungicide teste . ength ot healthy
Phytotoxicity stock (em)
g W pii) Control - 36.7
RIVF—#+ A )  Bordeaux mixture+Meru - 28.7
h S v oF v Capretin — 28.3
YT Y v Triazine - 32.0
B # X X %Al  Organic-tin emulsion + 25.2

Table 10.

57~V BHEAROEARRRRAR CULBEM, 19626

Results of control experviment with several fungicides for the shoot blight of larch stocks
(at To6hoku branch station in 1962).

EREN | B_E = THRBE () | ToREoR ()
e oncentration ercentage o ercentage o
Fungicide tested (time) Element, content (ppm) infected stock | infected shoot
b B il
Control 21.7 2.8
¥ v x J vV Dichlone 600
Sanquinon 500 TMTD 400 26.2 3.8
N N N-Trichloromethylthio-
g the ./d*’L 1 F 500 4-cyclohexene-1, 2- 26.7 3.6
rthocide dicarboximide 1,000
Zinc ethylene-
¥ 4 x v ing ethy
Dithane 500 blsdxthxocarbam?fgoo 19.0 2.0
% am‘;y;{n R Cycloheximide 3 8.4% 1.4
(0.05) 10.3
L.S.D €0.01) 14.5
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Table 11. HEREXIOH F<VEicp LIFTHE
Effects of the fungicides on growth of the Japanese larch stocks
(at Tohoku branch station in 1962).

# B K Al Fungic % S eth of healt
ungicide tested Phytotoxicity ;ﬁgl%th of hea(‘%:trlr]l
Fig #w #i  Control — 26.9
o x J v Sanquinon + 22.2
A —-Y % 4 F Orthocide - 28.0
% A4 & v  Dithane — 22.7
2 = vy v Tamacylin - 21.1

RRNEREL o TV B, _

Table 11 Tit, FHAMCBEROESRDOND, F~¥ VY VRETRBEHERBVR, FIEREL
RoTHY, REMHOEENZDONG. 2B, ZOEEFHAD/IENT A5 L THEPHEEL
BHIEL, Z0H, LEWRWLUS L R Rolz, et rd ) VETEBEBENRLREL, Eivb
BEHLEWDIE, KRODIZRIBNHE L2 TH 5,

1963 RFED Y

ThETORBRELD, ROVAEARY 7 u~xy I RoBAIL 20RAAOREEZZEHEL, &5
T AREEROFROIHIE iz THERM L.

(1) EXEMHBIT 2RBR

BBRHU X E O IE I RE LT, GERE 2 R CRAR L 7oi— 7 1 IEIBRAR 1SR4 1 T, 4
HA25ARIRIZ m? B2y ORTORBEX 21T -Tc. RBEERIHIFL Ak LEREL UTHEL.
REBREEHE 1plot 3m? 4K VRLOEBEC o7 BMAABIXA2EEZEZECLT, ROHBAL
L7z,

6H14H, TH1H, 150, 8A1H, 120, 30H, 9A13H, #7[E.

FRIAI RS A B E AV, SR 107 BT Scc DHFF 5 IV ETAML, BEEX ST B0
2, HAEH—CEBTERRAREDOED m? Hch 200cc DEAMAEL Lz,

FFRIBO R, SFFEAG B ICITRY, BiEET. 24REemy Lo, 8, M. 2K
BOBFRBIZOWTHAE L. ¥EEC2WTit, BHABL2D5 ~7 BHRIBE LT

B

RFREEO FRIFAERRIX Table 12 LRt

ZORERMPL, 8H 12 HOWEIBWT, RULDTHERVREDLN, BLOBREOMKS TR, Th
IV HELBHLT W, 208 A 30 HEToMicalicy%, oI RKFAER I ARRZALLL
HBRLTW3,

EFey v+ F A e VETR I EHOBRBEEPERL, 77FA7V—+PMI TRIHLIDLOR
BMOEBL, Y7 rA~F Y IF+HETM KTRIFHVTR L2, LALKIKIEZNWB L il k -1,
ZBUEDEHPA TREEFRD bhieh - 7.

10 A 19 B OEBKFAEDOHERE Table 13, 14 27T,
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Table 12. FRizRIT 3 RREE (EXEM, 1963 F)
Process of occurrence of the shoot blight of Japanese larch stocks
in each plot (at Hiramata nursery in 1963).
A B Date
) 12/VI 30/l - 13/ 15/X
HE3A3EH Fungicide tested (%) (%) (%) (%)
Erot i 1.0 9.1 9.4 23.9
7 7 F Y F v
Actidione 0 4.5 4.8 15.7
Z,’ry,r'{yci: R 1.0 6.0 6.3 25.6
R e A
Physalocin+ Dithane 1.0 4.1 5.1 14.6
T 7 FAFv—+PMI
Actispray +PMI 0 2.9 S.1 7.5
Y7 rAFYIF4HETM
Cycloheximide+ETM 0 1.7 2.9 4.9
7 I v v
Fumiron wettable powders 1.0 6.9 7.7 20.0
Zbreitanv A7 0 7.6 8.9 22.6
3 B K Fn—20 :
3 B wettable powders-20 1.0 9.2 9.0 25.3

Table 13.

A 7= Y E AR OEADBRRBRER (P, 1963 )

Results of control experiment with various fungicides for the shoot blight
of Japanese larch stocks (at Hiramata nursery in 1963).

o3 OE A (77:% E & B Eﬁﬁ% (%f) Eﬁﬁ% (%f)
' oncentration ercentage o ercentage o
Fungicide tested (time) Element, content (ppm) infected stock | infected shoot
Fi3 il
Control 2.9 25
il 1,667 Cycloheximide 3 15.7%* 1L g%
gr;m;ir’f v 500 Orymycin 20 25.6 1.6%*
A=A i Cycloheximide 3
Physalocin+ Dithane 500 Zineb 1,100 14.6%* 1.0**
T 7 FAF v —+PMI Cycloheximide 3
Actispray+PMI 667 PMI 15 7.5%* 0.5
vrmrAagFy IR . .
, +ETM 333 Cycloheximide 3 4,95 0. 4%
Cycloheximide+ETM]
7 3In v KA
Fumiron wettable 1,000 PMI 25 20.0 1.7
powders
Zbist:nx e 1,333 TPTA 150 22.6 2.0
3B /K Fn—20 .
3 B wettable 800 Barium salt of 25.3 2.8
powders-20 richlorophenol
(0.05) 7.2 0.6
L.5.D (0.01) 5.3 0.9




Table 14.
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PRER OB AR B XIETHE CEXHEME, 1963 5F)

Effects of the fungicides on growth of the Japanese larch stocks

(at Hiramata in 1963).
5 . Ko oE R
# R OE A Fungicide tested Phytotoxicit; g,tgx;lg{th of heeélctnl-;
=& #® #i  Control - 40.9
7 7 F ¥ A v Actidione - 35.4
+ UV = A4 ¥ ¥  Orymycin — 36.4
t¥ruy+F A% Physalocin+Dithane + 36.8
77 FAFL—+PMI  Actispray+PMI H# 33.9%
v 7 u~% Y I F+ETM Cycloheximide+ETM i 30.8%*
7 3 v ¥ /K F1  Fumiron wettable powders - 35.0%
7 7 v A &% v  Abrestan - 33.8%
3 B 7 F1—20 3 B wettable powders-20 - 38.2
Lsp G .

DEORERMS, BRHERLS>VTIE, Y7 ue~iVIF+ETM B - L bEL, 77794 0Bk

CeFuy v+ 4L 0fich 2RO bI5. BHRERTIE,

PSR BB D b B,
KRICFEHERIL>WTHRB L,

v 7u~x ¥ IF+ETM BEEREEWS &HHEL,

T TVAZ Y BXU3 BAFI—20

TIFRS

V—+PMI, 73wk, TTVAZ VR THRETHBED LR B,

(2) HiXBEMEzBT 3R
FALRGE 2 B 1 plot 2m?,

4 VIRLESEIZ XY 2 2BTICRE LTc. PR A HI% 1963 £

416 BT, MIEZEEL LTHIELRERL, KOJBICENEHMAL, TOERMIMRRICELT

%mbf\'_o

6H17H, TH2H, 198, 8H43H, 17H, 982H, 19H, & 7[E,

E I -

10 B 20 HOBZHRE E TOFEREE Fig. 3, 4 BX U Table 15~18 127573

801 _—e— mEA Control
=0 TJF47 Actidione
-—&— PIFIb- Acti
L1 By A
Physalocin+ Orthacide
=@ T7EI+PML Actispray+PM
20 ’ i
e Oemmmmm
..... o” e
° g e T T
Yo Y ¥m Y % %

Fig. 3 &RizBIT 5 REEE
GRAL< &M, 1963)
Process of development of the disease on each
plot (at Téhoku branch station in 1963).

—e— J& Control
=@ TJF5t7+77VAR7 Actidione + Abrestan
-—a—- PIF 54ty Actidione+Dithane

--—a—— 7307 Fumiron

%I[.

Fig. 4 #E[CEY 5 Ik
GRALZ S Hm, 1963)
Process of development of the disease on each
plot (at Téhoku branch station in 1963).

.
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Table 15. 7= Y EEROEAIGRRBRER CGHEALBEE, 1963 4)
Results of control experiment with several fungicide for shoot blight
of Japanese larch stocks (at T6hoku branch station in 1963).
% % % g | R E| XA & K| BRRE %) | B (%)
Fungicide tested Concentration | Element, content Percentage of | Percentage of
g (time) (ppm) infected stock | infected shoot
i3 i
Control 67.9 9.9
thidyionz. v A v 1,667 Cycloheximide 3 18, 1%* 2.0%*
77 FRT Vv —
Actispray 25,667 K4 3 9.7%* 1.0%*
e¥ryr+d—Y¥FAF 4 3
Physalocin+Orthocide 500 Captan 1,000 13.0%* 12wt
77 F A7V —+PMI Cycloheximide 3
Actispray+PMI 667 PMI 15 13. 7% 1.6**
0.05) 5.1 1.2
L.S.D &00 7.1 1.7
Table 16. HRFERIOHEADORRICR LETHE CGULIIEHM, 1963 4)
Effects of the fungicides on the growth of the Japanese larch stocks
(at Tohoku branch station in 1963).
# B | #  Fungicide tested ‘ B | Lo health
ungicide teste Phytotoxicity st?)rclﬁt [&) ezéctm
i # #i  Control — 30.4
T 7 F YA v Actidione - 26.6
7 7 F A7 L —  Actispray + 22.4%%
c¥Fry 44—+ AF Physalocin+Orthocide - 23, 6%
T 7 FRF v —+PMI  Actispray+PMI + 24.2%
(0.05) 4.7
L.S.D €0.01) 6.6
Table 17. » 7~V EEROEABFRRABRER GELEEE, 1963 4)

Results of control experiment with several fungicides for the shoot blight
of Japanese larch stocks (at T6hoku branch station in 1963).

B Bt ;A " E | R &4 B B | BREER (%) | BREE (%)
Funcicide testad Concentration Element, content Percentage of | Percentage of
g (time) (ppm) infected stock | infected shoot
& w® Vil
Control 66.6 10.9
TIFORY imi
Actidione+ Abrestan >
7 I m v K
Fumiron wettable 1,000 PMI 50 68.9 15.2
powders
. Barium salt of
3 % weB’;tab7{<e pfotwliv deric—)20 800 trichlorophenol 62.3 15.2
250
TIFOFV+EAL Y 1,667 Cycloheximide 3
Actidione+Dithane 650 Zineb 1,000 34.1%x 4.1%
(0.05) 18.6 4.4
L.S.D ¢olo1) 26.1 6.1
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Table 18. HRIEHIOWARICE LT GRLBE M, 1963 4)

Effects of the fungicides on the growth of the Japanese larch stocks
(at Tohoku branch station in 1963).

#t 3 # #  Fungicide tested %h ytotoxicit% Lifgt}fgofaieaﬂy
) y steck (cm)
Fii3 B 4 Control - 36.6
TI2FTF+T7 TV RAF Y Actidione+ Abrestan + 29.8%*
7 I m v K f1 Fumiron wettable powders - 33.9
3 B /& #1—20 3 B wettable powders-20 - 29.7%*
TI2FVF v+ A€y Actidione+Dithane - 30. 4%*
L.s.D (63 &

Fig. 3, 4 5, 7TH 12 BRIILD THEEBEDLN, ZORLEVIEER LI, BT I/F2ASL
— FA+PMI BIXUVT 7 F I+ +7 TV RAF R TREAHEED b, TIKCiIWs Lok
{7 otee Table 15 5, WFENbEERBBRPRELBOON, LT I FASL—LT 7 FUF LD
BREL ORI bEEENTBD BN B, Table 17 KBTI, TI/FVFV+TIVRFI L ET I F
PAVHI LR UDENT, EOEPREENED S RN,

EROBEARDRFEIRIBIZ OV TiL, Table 16, 18 »b, TZ7FVFVERNT, ¥y r7u~xv I FH
Tik, REMEHRTED SN, £ 3 BAMRTLIEL TS,

19645 RFED 5
FEOHBRITIEL LTV 7 e ~F VI FOBALBARIE OWEBE B E L.
(1) EXEHMBT 2R,

ABHB X ORI
BEREIL, 196485 B 1B, 1FABOTE ST H—RLDERBATM b7 VOEXTOHEL Uiz,
100 _ . m?2 B YOBIERIERE L TROLBY ALK, BIRFvR
F 598, WRELY VIB118, BEERIRF »F508, 72WIE3ke,
Wl B derere RBHEHE 1 plot 2m?, 5 E< DRLOESEK X » TREL
= B Slight @ Tzo BLRIEANL Table 19 ORBEDLOLL, HIS T I % 10

H7cY 5ccFTOTAML, m2 B2V 200cc FOHA L.
FRBATRIE, A2EEEEL LT, RKOABEL, MBRIcHE
BT%MLTCO
6H15H, 7TH1H, TH15H, 7TH30H, 8 A12H, 97
1H, 9HA15H, #7E,
Vin L S Whn Vi BORTHENE 10 A 21~22 HiZfTR o Teo R BRBHIM T 0R& %
Fig. 5 EXEHWEDDO N T <V ik Fig. 1 25T
PR Jh IR 0 R 1 ‘
(19644F) F YO FBITH A EHED 13 5£E0 75 <Y synrtic
Process of development of shoot
blight of Japanese larch trees BiEIDEEDERA 100 RZFTAEARL LCGRY, EABMAAIZRR

neighboring Hiramata nursery
(in 1964). RELFEL 7202 Fig. 5 Th 5,
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COfFERD T ATAZARLERL, 8ATHS
A —7%BbY, TZORL LT THELTWS,

®oBm o R i
EFRY SRS VRICE LEBARO LER . =
BICIEE R AU 2, ZOBIEDE D DI T 7 2 o I |
Fo TIFIRVET IV F RS L—RKTiRbTHHEIL |

Lico B AFHAIZBIEAY v A VRIZELSED S
Hico

FEF ORI Fig. 6 13T e8Y, TATHIA
POED O, 10 A 21~22 HOBRKRAENRERE
Table 19, 20 L7776

ZOFRERPD, BRHEEELB L, VIRAFYI
F e ZDEAKIOTRTBIVTA Y v A4 ¥ U 3ZIEM

b, LCEF Ry ATHREETHY, L ¥ E_SEEET EE T L 0.2
sREEETERERNSE<foRE WEL g
BLEDF ARV Y v L ORAFIPESMET LT ®E32%% Q% REhE 3T igeErE
‘-’»agvg SEETETY a2 ngSS
3. ThEMMDY 7 rady S FAMIIEVB TS L I DEIEW R C - A ORow S
" mge T B % KK O R
VERTHH IRV, Table 20 25, HEKEZR (19644F)
Process of development of the disease on each
ELZDIEX, e¥Fry+TPTC FFTHY, Z0 plot at Hiramata nursery (in 1964).

Table 19. ¥ 7 =Y EEMIROERBBRRRER (FXHEM, 1964 4)
Results of control experiment with various fungicides for the shoot blight
of Japanese larch stocks (at Hiramata nursery in 1964).

- -] E & BRBRE (%) R (%)
Fﬁt a dﬁe iu d Concentration El eﬁke i co t;:;t (i m) Percentage of | Percentage of
ungiel S (time) ment, con PP infected stock | infected shoot
4 %t 4 Control 15.7 0.6
Pﬁga?ozzv?étinﬁ]l e powders 1,500 Cycloheximide 3.3 1.7%% 0. 1%*
7 3.0
EFrY U+ F A RINVE 80 N-tetrachoroethyl thio 8. 1%% 0.6
Physalocin+Difolatan 80 4-cychohexne-1, 2 1.2 : :
dicarboxinide
& A &I 80 Difolatan 80| 800 7 1,000 15.6 0.5
¥ ey +TPTC Cycloheximide 3.3
Physalocin+TPTC LS00 | TpTC 111 4,67 0.2+
Zcfiz;j-wiﬁ%bqﬁjp owders 900 Cycloheximide 3.3 3.2%* 0.2%*
~F T —KFEl A ‘ 4 3.0 *ox
Hexi wettable powders A 1,000 ETM 700 3.8 0.2%*
T—20 JKFAI
T-20 wettable powders 700 7 714 13.4 0.5
T 7 F A7 v — Actispray 23,123 Cycloheximide 3.3 5.7%* 0.3%*
77F 3wy Actimiron 1,00 | parp %0 3.9%% 0.2%*
V<4 Orymycin 267 Orfmycin 150 7.6%% 0.4%
(0.05) 4.8 0.2
L.5.D (0.01) 6.5 0.3
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Table 20. HRIEAIDOH T~V EIZB JETHE (EXEM, 1964 4F)
Effects of the fungicides on the Japanese larch stocks
(at Hiramata nursery in 1964).
3 2 Phytotoxicity Elie‘i? B
s 5 .. gth of
#¢ B X # Fungicide tested Rk & M & 3K BE Spot healthy stock

Check of growth|by phytotoxicity (cm)

Fii:3 B #i Control — — 44.9
EFry vk Al Physalocin wettable + _ 40.1

p powders :

EFryU+F A FNVE 80

Physalocin+Difolatan 80 + + 41.7

F A&NH 80 Difolatan 80 - — 49.6
e¥r > +TPTC Physalocin+TPTC +H — 37.4%

JOYINN Actidione wettable _

T 7 F A v KFnH powders + 40.7
~% Y —/KFIHIA Hexi wettable powders — - 44,9
T—20 7k Fn #] T-20 wettable powders - — 50.5
7 7 F A7 v — Actispray + + 39.9
7 7 F X m v Actimiron — + 43.8
A ¥V = 4 ¥ ¥ Orymycin - - 42.6
(0.05) 5.8

L.S.D €0.01) 7.8

HEEPLAT, £V 7 u~nFy I FHOREREIREORBBEVAREATIRIAERT 5128 Tirhnd
DERDBND,

(

2) FALGEMC BT 2 RER

REthk X URBRSE ¢
1964 424 A 16 HIZAIEEICHEL T Lplot 2m2, 4[EIK VRLESEIZ X Y 2 2FTIcRBHE RE LT,

RBEYRL L To AEIC 3 BIRE 2 £4BRH % 30cm BIRRICHER L 7ig»ic,

50

40

30

—e—— E&M Control

~—-@—— J7FATb-+ D734 Actispray+Rhodan
——-@——— T7T547 F74 Acti-dione Thiuram

-~—O@—-7774/ RZ Acti-dione RZ

—=-0---- F7FX7V~ Actispray -

Y

Fig. 7 #XicB1) 5 Fpkid GRALKEEM, 19644F)
Process of development of the disease on each plot
(at Toéhoku branch station, in 1964).

IHit6 A22HIZ1
b1V 20 K0 BREr B 5&
PARD BE 1plot 20X 24 Forp
DERIZSL Tlzo

BEARIER D BATRIZ m? & 72 Y 200ce
T, BEAIIHS T I 0% 100 7Y
Scc FoWEN, ¥FHFL v T:H
TR TREAIATVWSEOTME A
Dot BAARIZKD LBV TH
%o

6A7H, 7TH1H, 16H, 31H,
8H14H, 9A3H, 14H, #7HE.
o

T2 FAFAV—+uF AR TR



T =Y FEAEREEIBGRRER (U 7 < SetbiRprsEst)

PIESAEE b 2 SIEVEEL, B 5
BOEEFHR Lice T 2 F RS

VK TRAE»S 12 B0 7 BY)

40

CHEEEL, TIFUAY c FY
SALT7FUAVRZIZO AW D

EELTE

WIZT7 7 FO A VIRARITIK Tids

B8 BlzaBicEE L, BEDOIKN
BEU. ZTHIIEEAER £ TRkt
Lice 727 7 F T4 vKFAIL & %

Fry TsL 39 Blzidv - T b
Bl LED X 5 EPBKICHIT
TEENRFKEL-OZ, L LTEER

HEDEDHLEZONS,

——e—— E&d Control
-----0--== P74 Actidione
~—-@—— 77747 +iRaM 1 Actidionedrgonic arsenic
——o—— ¥ TaH Sakigaren TaH
iy L v Tsl
- /0
- —o
et
T D
T P S e -0
12
Y Ym e k& 4

Fig. 8 £RKicki 5 Rmikid GRS EE, 19644F)

Process of development of the disease on each plot

(at Toéhoku branch station, in 1964).

BB TREEEOKERIL Fig. 7, 8 IKF T,
ZORPORERIALT A0 B AETHELVEL, TAPOREBOREMILIZbDOLELX NS,
10 A 12 B ORMFAEHFEE, Table 21~24 257,
Table 21 5, FHRBEHTVFHLEELDERD Y, FEABMREOBRERER X CBHRER
LLHEENED bR,
iz Table 23 IZBWVThH, FHIEH L LICHERDEYRD Y, EAMCERERRN.
HAROHERBIZOWTIX, Table 22 Tid FEHIBHBRX Tik BHED EAEX O 22> TS
25 REBREOCRD/IERSLTVS, FHEBROWTHB L, TIFASLv—+rF VBIRT 7 F

Table 21.

BT =V EHRIR ORABBRRBRER CGRALGE N, 1964 4F)

Results of control experiment of shoot blight with several fungicides for the shoot blight
of Japanese larch stocks (at Téhoku branch station in 1964).

B % E A : P BIRHRE (%) | BIREER (%)
Fungicide tested COI]((:fil'lI;Iéathn Element,content (ppm) ililefre%igzlagsfo:li g?;i?g&agﬁ o?)i

& it

Control 49.1 3.9

Xctfspzyx 7 v 25,667 Cycloheximide 3 2.9%* 0.2%%

TIFAS v~ mg 25,667 s 3 1L 7H% 0. 3%k

Actispray+Rhodan 800 Rhodan 983 : :

TIFOEY « FUT A Cycloheximide 3

Actidione - Thiuram 2,500 TMTD 300 3.3% 0.2%*

7T 7 F YA VRZ Cycloheximide 3

Acti-dione RZ 4,333 PCNB 173 4.9%% 0. 4%%

0.05) 2.8 0.4
L.S.D &00 5.6 0.6




Table 22.

MERBRFMARE 51985

BERER O » 7=V EHICB L ETRE GLibBE M, 1964 )

Effects of the fungicides on the growth of the Japanese larch stocks
(at Téhoku branch station in 1964).

38 ZE Phytotoxicity E‘ief? # &
S - gth of
it 3 I Al Fungicide tested % E = 3 BE Spot healthy stock
Check of growth|by phytotoxicity (cm)
i3 B fi Control - - 40.2
7 7 F X7 v — Actispray + + 37.5
TIFASV—+uF
y s s Actispray+Rhodan # # 27.5%*
7 D N
Acti-dione » Thiuram * * 36.1
TIFVAVRZ  Acti-dione RZ +# H+ 28.9%*
(0.05) 7.8
L.S.D ¢.01) 10.9
Table 23. 5 = YHEMFOFAIBSIRARER GRILXHEME, 1964 )

Results of control experiments with several fungicides for the shoot blight
of Japanese larch stock (at To6hoku branch station in 1964).

B R O A 1’ E | &k 7 & B | BRkE (%) | BRk (%)
Fungicide tested Concentration Element, content | Percentage of | Percentage of
8 (time) (ppm) infected stock | infected shoot
# il ’
Control 38.7 4.2
7 7 FYF v
Actidion wettable 1,667 Cycloheximide 3 2, 1% 0.1%*
powders
T 7 FUF REARIT
Actidione+organic 4 3 4.7%* 0.4%*
arsenous compound
¥ F 4 v v T:H Cycloheximide 3
Sakigaren TsH 1,000 TPTA 150 8.9%* Lo
Y+ F H v v TsL Cycloheximide 3
Sakigaren TsL 1,000 TPTA 150 9.8%* 0.7%%
(0.05) 8.1 1.5
L.S.D (0.01) 11.4 2.4
Table 24. #RAFHIOH 7~V HICR IETHE GULBHEM, 1964 4)
Effects of the fungicides on the growth of the Japanese larch stocks
(at Tohoku branch station in 1964).
o J == Phytotoxicity :li e?gtf of%
#t ® ¥ #l Fungicide tested 7 B PL = | % I Spot | healthy stock
Check of growth| by phytotoxicity (cm)
= B #i Control - — 41.1
T 7 F A vKFH
Actidione wettable powders + * 35.2*
T2 FOE VRARIL I # 31.7%%
Actidione+organic arsenous compound '
¥ H v TsH Sakigaren Tz:H - + 38.4
¥ F 4L TsL Sakigaren TsL + + 35.7
(0.05) 5.5
L.S.D ¢5.01) 7.7
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UAr RZ CREZFCNEL TS, Table 24 »5i%, BEOETLIZORT 7 Fo4 v RAH
IBLIVT 72 FOAVKFAITH 5,

(3) H7wYEEiRORBRERIICET R

INETHRRTERZ L ORRICBIT 2 BREBEOAERR,»S, T~8ALANLREKRL, EOML
EWCHEMLTI ARS 10 BR2AT TRENICEZ TS, T0X 5 IKKICBENLZNDX, RLT
HORPOHKOBIDE N 2D THENE I DEHID B Z ik, EROBMBHEZRET S5 210%
b TEERBETH S, w212, UEDZ L BLCT 37z 1964 FOFALTIBEMIC I 55
KIB5BRaRER L AT L TARBRE ER L 720

R X URBR5 -

1964 4E5 A5 B2 1/5,000a DFEy Meh T <Y 1HEEWE 10T AT TRE, +HcEES
FETBW oo FALTHE 2 Bl 1RICHEE 2 3EERFRET 2m? OBFER Y EL, S52205MU
R LBR LI EHBT 2V b b T~ (Larix laricina) @ 5 EEEE HHRL THAR, BEnX>
AELREOTIZ LD 10 HF 20K y MoERL A% Table 25 R £&#ific 2 BT -B %,
ZOBFEIC BT 52 BREORWERNICE L. Rk LICBEIE INFRIERETIZ 810 L - TBREL
T, EAORFREBEF LI, 2k, ZOHRPOTREMFT Fig. 2 (p. 40) IRLTH B,

E S _

Table 25 ZRT BV, BEor—2737 APALOTHETT, IADOP~THCHLLTIRDL
ha2, 9ATHMS 10 A LAETRECBRLEV. KEBERHEEA 5L, EOIL® LKO LB
HREOEWESICIE, BRPESEL, BECREWVERA2RD 5, L LESICRESEZb0THLR
WETSEMUELVET 500055 LIIERTREZLTH S, 2B, HOK»BKEIT TORIC
BWTE5EBIANE Z LRI RR L A2n0ik, BRIV 7272 Th 5, _

PEDOHERPS, ThE TRRABREBOREBRICIBNTHKIC2 > TrORENRET 3L, E
LLTERBLELIZLDOT, KEEV > THLDRBRPERT PRV LBbh 5,

Table 25. 7 <Y EDIEARICHT 2 RYRFHRRER GLALRBHERN. 1964 4)

Infectious periods of the shoot blight of Japanese larch stocks
(at To6hoku branch station in 1964).

B oY # R [ ) % %/ M M Period of disease developmeﬁt
Period of | Percentage of |1 G172 0L P S GRS+ P * Gl e
a week | 2 week | 3 week 4 week | 5 week | 5 week

26/VI~10/VI 5.7 0 0.8 1.3 2.1 0.8 0.6
16/VIl~30/Vl 19.3 9.1 7.1 1.4 0.4 0.4 0.8
6/VIl ~20/VIl 7.4 1.6 3.6 0.3 1.0 0.3 T 0.6
26/Vll~ 9/IX 6.9 1.3 1.6 0.9 3.1 0 0
10/IX~26/IX 0.9 0 0.3 0.3 0.3 0 0
26/IX~10/X 0 0 0 0 0 0 0

H  Note : R E AL K5043 2, Number of stocks tested was 50, respectively.
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19655F RFED 5

AEORBIL, FIZHEMCBOWTEIERS R, 2, SOFHEVERLIVY 7 v % v I F0H
By e~ VI VHEAIL ORBEEEMNE Liz.

PRERHLS T URBT % ¢

ABMIAEL R CETE L, RKehHiF 3@ X CHEREC TER L.

KEXABZ587, 8ATHB. BEML, 727 FU+vkfnfl, TK-651, TK-652ic 3425
YVERY, Z0BHPDOLDRIEFSTIIVE 10 H7c) SccFOTAMUL, BRABRKRD LBY
ThBo e

6H17H, 7TH1H, 16H, 31H, 8H15H, 9H1H, 150, 7H.

2R LON-23F 7 VOAFOBBETHE2EANTA1E»S 6HE L,

EV - -

ON-2Kiz 9 AHIHZ A8 EDE L b T2 OFBEE TR L 7225,
DTRIEL AL DT D 5 e,

PRIFAERE R b RAEEE Fig. 9, 10 IR

ZORPD, TAPAISALREEEED bR, £ L T8 Aizidv» TARIZHEML 72,
2 5, 6 ATAPL 7 BT TORBKERIZEZLDLEL LN,

10 B 22 R OEHSTAERERE Table 26~29 2577

Table 26 25, NM-S KFIFILSMEZIRS B OB, LALEFrYVBIYON-2 L g»0ON
M-C, NM-S L ORICiZEERERRD BN B, KIZ Table 28 ORHFHEL 1L T FHINE
PHTHEN, TIFOFTVRERT, EPOREPRIE > TS, ERBRERTIIT 7704 VKL
SIFBENBD bRV,

Table 27, 29 DEADEFTRBEAR 2D, EHENIRRT, L bKREXRYIEL, SbicE
FIOHEZIBLDTH B, LichoT, FROREREDHBITERE LT,

ZORMD R IKEL, @Ehob

T hit Fig.

40

40
——— ®&H Control
g0} ~O -~ E¥HYY Physalocin
—@—— NM-C .
——0--—~ NM-$ e
- 7/
20§ @ ON-2 ey
-
e
| ol
10 AV
/
7
oo D .@g_’..—_-‘.'.‘.’_:@
Y ®¥m%m Y%r Yk oy

Fig. 9 &Kz 3 RHmks
# CGEAL4, 1965%F)

Process of development of the disease on each
plot (at Téhoku branch station in 1965).

—eo—— EAH Control
30 f----0--=- 77F¥%7 Actidione
~—e @—e— TK-65!

=== Q@~r~~— TK~652

W0} @ e DAIYM KosuminM

’/
10 ,//’8
.
A : = °
1% S Ay 2%

Fig. 10 &Kico0 5 RREE
€T i, 19608

Process of development of the disease on each
plot (at Téhoku branch station in 1965).
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Table 26.

H T = Y EIAROEHIPBRABER CRALSH N, 1965 45

Results of control experiment with several fungicides for the shoot blight
of Japanese larch stocks (at Téhoku branch station in 1965).

JPe— kR E | X 5 B B | BRAE (%) | REE (5
Fangicide tested Concentration Element, content | Percentage of | Percentage of
g (time) (ppm) infected stock | infected shoot
4 ¥ A Control 39.3 4.7
(A i
Physalocin Wettagle 1,000 Cycloheximide 5 2.1%* 0.2%*
powders
NM-C 7KFn#l Cycloheximide
NM-C wettable powders 1,000 derivative 5 20.7** 2.2%*
NM-S /KFA]
NM-S wettable powders 1,000 7 5 27.2 2.7%*
Cycloheximide 3
ON-2 1,000 Orymycin 25 2.3%* 0.2%*
(0.05) 12.9 1.6
L.S.D (0.01) 18.0 2.2

Table 27. $RKHIOH 7=V HEick LiETRE GULE®EM, 1965 4)

"Effects of the fungicides on growth of the Japanese larch stocks
(at Téhoku branch station in 1965).

it B FE Hl Fungicide tested

3 2 Phytotoxicity

THEB
Length of

SR = # ITE Spot | healthy stock
Check of growth| by phytotoxicity (%
Fiid 78 fi Control — - 26.6
b u v Kl - - 23.6
Physalocin wettable powders :
NM-C /KAl NM-C wettable powders - - 27.5
NM-S &Ffi#] NM-S wettable powders - - 24.4
ON-2 — + 23.6
Table 28. 7 <Y ESHROFHIBHRARBAER GILEEM, 1965 £)
Results of control experiments with several fungicides for the shoot blight
of Japanese larch stocks (at T6hoku branch station in 1965).
PR " E | X 5 & R | WakR (%) | TR (%)
Fungicide tested Concentration Element, content Percentage of | Percentage of
g (time) (ppm) infected stock | infected shoot
-4 i
Control 34.4 4.7
T 7 F U VKA
Actidione wettable 1,000 Cycloheximide 3 4.4%* 0.5
powders
TK-651 AKF#l A new antibiotic
TK-651 wettable powders 200 50 12.8% 1.7
TK-652 7KF]
TK-652 wettable powders 200 7 50 13.9%* 2.0
HAIV—M  KFIAI .
Kasumin M wettable 1,000 Kasixgamycm ;8 14,0%* 2.6
powders
(0.05) 7.3 3.7
L.S.D ¢o.o1) 10.3 © 5.2
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Table 29. BRIEH 0N FvYHE B IETEE GULIB WM, 19654
Effects of the fungicides on growth of the Japanese larch stocks
(at To6hoku branch station in 1965).
B3 % Phytotoxicity S‘ZL:? H &
= 2 Co gth of
B¢ ® % Al Fungicide tested R & M F 3 Spot healthy stock
Check of growth by phytotox1c1ty %
45 % #fi Control - — 14.9
T 2 F DA L IKFIH - - 13.7
Actidione wettable powders :
TK-651 7kFif] TK-651 wettable powders - - 14.3
TK-652 7kFi&l TK-652 wettable powders — — 15.5
# A MAKFEY — — 12.9
Kasumin M wettable powders :
2. $o0a~FS I FOBRESIUBHENAR
PEORELTERINRBERPS, V7 e~V IFABRRLEDROT, TOBELRBAEE

BIUHAEEEHAL M T 572010, KORBREEML /2.

(1) BAmBELBRR

REE—1

Atk L URBEHE

XTI T 1963 FiCEM S hrco BEEIL, REORIBOFEER O BRHRLBRRABRICEL
7eo BERAREHI 1plot 3m?2, 5[EIK DB LELMEIC X o 7z BERIERNIZT 7 F 24 v kFuFl (0.5%)
THBEZLICA2EBEIKOABIZES T I 0% 100 H7zY 5cc F2TAMLT m? H72Y 200cc §
DR L 2o

6A14H, 7TA1H, 15H, 8 41H, 12H, 30H, 9 A13H, #7MH,

E

HEAERS LU0 A 19 HORMKHEOCKERE Fig. 11 BXV Table 30, 31 R To

{ T DFERH & BIFRHE TIZFBRE L LEAREIRIFE

—e— Control

ot LB NBEERICIREVOEND BPEBRERR V. K
==-O--- ppm
ﬁf.:ﬁ ICBFREER TiX 2 ppm R TRBIERRV,

2 HWAOREREBICOVWTIE, 3.5, 6.0 ppm K TIHE

TLTWBH, BEETIEARW,
" HER— 2
o g BB 1964 FICEXBMIC BT /S hize B
y B T OE pEATRBRICEL T, BREAIET 7 F 2
Z . , 3 )
G e hn x A Fr—E AT, ROABIZEAR L.
%ﬁﬁ@ (S‘ZXEJ:BL 1963ﬁ5) H 1 Ela 15 Ha —§-+7 @o
Process of development of the disease on
the plots treated with several concen- H OB OE OB

trations of cycloheximide solution
(at Hiramata nursery in 1963).

6.0ppm B LV 3.5ppm KIZBWTIE, XL »HeHEE



Table 30.

H T =Y SRR (7 7 < ¥ SRR ZEEE

Y7 uAaxy I FORERLEBRERER (XM, 1963 )
Results of control experiments with cycloheximide considering from the concentrations
for the shoot blight of Japanese larch stocks (at Hiramata in 1963),

& B ’m B E (%) B om o X (%)
Concentration (time) | Element, content (ppm) Percentagteo:lf infected Percenta§§03£ infected

4% B fi Control 33.0 2.0
2,500 Cycloheximide 2.0 21.9%* | 1.3

1,429 7 3.5 21.5%% 1.0%

833 7 6.0 18. 4% 0.8%*
(0.05) 5.6 0.8
L.S5.D (5.01) 8.0 1.1

Table 31. H#RAFEH OIS < VEICBIFTEE EXEM, 1963 4)

Effects of the fungicide on the growth of the Japanese larch stocks
(at Hiramata in 1963).

e Length of ‘ealth
. . s ength ot healthy
Concentration (ppm) Phytotoxicity stock (em)
4 #% 17 Control — 41.3
2.0 - 41.1
3.5 - 38. %%
6.0 - 37.3%%
(0.05) 1.3
L‘S'D (0.01) 1.9
Table 32. 7 w~x¥ I FOREJHWEBRR CEXEMN, 1964 4)

Results of control experiments with cycloheximide considering from the concentrations
for the shoot blight of Japanese larch stocks (at Hiramata in 1964).

ﬁtFﬁgi;ﬁe ﬁti Sgggm) Pex%entieﬁ ir%ec(tofd) Peintie% ifietgt%g lezgtlfgof %ealﬁly
stock shoot stock (cm)
# ¥ # Control 13.0 0.9 39.5
Cycloheximide 2.0 4, 3%* 0.4%* 39.3
7 3.5 1.9%* 0.1%* 40.5
Y 6.0 1.4%% 0.1%* 39.4
L.s.p @33 A 53
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OEERBES NI, BiCDEAEL -

S o Foo RIFAES EOU10 B 22 A OBKTAER

@35 H% Fig. 12 BX Wiz Table 32 77T,

TOFRERPE, FRELVEDTHY, B

BEomWwigEARREMRR»bh5, 2L

TRBER TI/NEREL 2o TW3BH, E
%m" Vi i 2p  BHEBTEERRD LRV,

Fig. 12 V7 u~x ¥ I FOBRAMABE L ZFEE (2) HBAirEils O EEEER
CGEX . 19644F)

20

Process of development of the disease on the plots HER—1
treated with several concentrations of cycloheximide _ _
solution (at Hiramata nursery in 1964). e X URER G ¢

FRBRIFEXEMC BN T 1963 FIREBS hic, BEREARIFEOFEIS O BHRSIR BRI HE
Uz, 3BT 1 plot 3m? 4 [E< DIELOEBEEIC X > 720 BREFIZ T 7 5704 L AKFHl (0.5
%) ® 3ppm DPEETHS I 101 7Y 5cc #TAMUTHER L, ¥4 A B Table 33 ic
T

Table 33. % # &% A A H

Date of spraying of cycloheximide for Japanese larch stocks
(at Hiramata nursery in 1963).

BMAH Dat
i € Vuspvi| /v | 1o/ | 15/va | 20/ve | so/vm | 1o/m | 1o/ |30/ | 18/ (T.°‘al)
X4 Plot _ time
#H 1[E Monthly O O O @) 4
A2
& Twice a month O O O O O O o 7
7~8J3[H
Three time a month O O O O O O O O O 9
in July~Aug.
7~8H 2 '
Twice a month in O O O O O 5
July~Aug.
30

7B, RBRYPEOSSE&MT Fig. 1 0LBY TH B,
—eo— F&A  Control .

--0---%AIE Monthly - ® B OB BE:
~~@—#A 28 Twice o« month o B B
o0} O FERIEStmes umonth Inly~Avg. /S RS L UF10 A 20 B o ik FRE KR E Fig. 13

=@ T28 Ficea menth n Ty~
ik P sk (r Table 34 1

ZORERPDL, KR L LBBRBREDHY, T~8A3E

0} DKok bFCRTNS, = ORESOBAREICILE
A wmEEmp LRV, L LERORERIMRVIETFLT
YA w3,

T Th e e
Fig. 14 ¥ 7 u~xy 3 F OBmhrE HERBREREP D, 7~ 8 BicEAMITEA T % LBkRS
L EREBCEXE M, 19634E) N .
Process of development of the disease on HASBWZ 225, ALMICEN, EEBHREBEER2ELTS

plots treated with cycloheximide at each ‘
period (Hiramata nursery in 1963). TLitkoT, HEBEREYENBEZIILREIDOON
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Table 34. ¥ 7 vw~dx¥ 3 FOBARE X OCEERBRER
Results of control experiment with cycloheximide considering from the periods and
frequencies of spraying for the shoot blight of Japanese larch stocks
(at Hiramata nursery in 1963).

BRKR (%) BmEeE (%) EHE R
X 4 Plot Percentage of Percentage of Length of healthy
infected stock infected shoot stock (ecm)
i3 # fi  Control 29.0 1.6 41.3
%4 H 1 [E Monthly 21.9%* 1.3% 35.5%+%
% A 2 [@ Twice a month 19.4%% 0.9%* 37.3*
7~8H3[H Three time a
ﬂmonth in July~Aug. 6.7%* 0.3%* 34.7%*
7~38H2[mH
Twice a month in July~Aug. 18.9%* Lo 36. 1%+
(0.05) 3.2 0.3 3.4
L.S.D (0.01) 4.5 0.5 4.7

¥ Note : #iAFKA] Fungicide tested cycloheximide 3 ppm #& solution.

Teo LTehio THARRIL, ThdoRFEMAGLE TR S,
RE R T URBFE -

AREBRIT 1964 FICEXBEMICBWTERS hic, BERERRSFICTRbIETIRO FREHES DB5BRZD
RUBHBICET, 1 plot 2m*, 5[EL VRLOESIEIC X - TREN S hico HERIHIL 77 F 27w
—21l, BEAE TAMLT, Table 35 D&HHIZ m? H72 Y 200cc ToOEM L,

AR X U100 A 22 B ORIKRERERE Fig. 14 3X T Table 36 IZ7RT,

ZORERPL, FBARLOIMELEDONB, #PAFL, 7, 8 H3E 3 ppm B <Hh, &H
28 5 ppm Kb AL ZHIZIEAEW. ThbD2Kid£A1E 3 ppm X7, 8 A2 3 ppm X
LOMICEBEVR DO B,

RICEBMAR OEAD LEREZAH S TN S,

Table 35. & # #% M A B

Date of spraying of cycloheximide for Japanese larch stocks
(at Hiramata nursery in 1964).

#AiHH Datel ' Total
\ 15/VI| 1/VI | 10/VI| 15/VI | 20/VIL | 30/VI | 10/VIl | 12/VIl | 20/Vll | 1/IX | 15/IX (time)
K4 Plot 1(time

ﬁ()?ntlhlli}]r s e O O O 4
#%H2E 3
Twice a moftlilm o ©) O ©) O O (@) 7
£H2@E s
Twice a morlx)ttl)lm o o O ©) O O O 7
7, 8 A3[H 3 ppm
Three time a month} O O O @) ) ®) e 0] e 9

in July~Aug.

7, 8 H2[E 3 ppm
Twice a month O @] O @] O 5
in July~Aug.
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3¢

—e— &K Control

=--O-+= &R 1B 3ppm Monthly

—©-— BH2E « Twice a month

o O T8ASE o Stimesa month In July~Aug.
~—&—- %A2E Spom Twice o month

~-@—--T8R2E 3ppm Twice amonth in July~Aug

Y. % %
Fig. 14 ¥ 7 wu~x¥ I FOBMEHR I ORE L RFRE (FXXEM, 19644F)

Process of development of the disease on the plots treated with several concentrations
of cycloheximide at each period (Hiramata nursery in 1964).

Table 36. < 7w~y I FOBARY, BRER I OCEERRER
Results of control experiment with cycloheximide considering from the periods,
concentrations and frequencies of spraying for the shoot blight of
Japanese larch stocks (at Hiramata nursery in 1964).

X 4 Plot %ﬁﬁfgé ‘7(:;f) é’%ﬁgt%gé %f) Ler?zt}fgof-&;ea%;'thy

infected stock infected shoot stock (cm)
éq,i)ntro] " ' 20.5 2.0 74.3
ﬁonﬁly I H 3 ppm 8.5%* 0.5%* 86.0
?wii a inonl%lh 3 ppm 5.4%% 0.4%% 87.7
%Wic)z a fnonr%—lh > ppm 2.9%* 0.2%* 83.2
’ ’tinfeﬂasm@ontﬁ %Jgnjlﬂ};rjx;eg' 2.2%* 0.2%* 90.0
'%virici)z fnl?nth3 ilr)xpl?uly~Aug. 9. 1%* 0.6%* 82.0
L.S-D (o0 01 o 39

I H35IVHECHTILIOAFS I FOBREFRECERIITESRE

1. B> oO0~FL I REIOREOLE

FANTZhETORBERYLS, /e ~F L IFOEHEENARLEATVELDTY, EEORE
BECEENZFDOLNLZOT, L) BERECBI 3HAEE P LICEAORED L DI OWTHEEIT
ol

BRI L UREBR I ¢

1963 FALHBHM BV TEML 720 4 B 17 HiT, 184EH T <V HEE m? bcY 49 KT OKE
AUTHE, HAICTER L CHRESEE » Thb R L7, RIREENE 1 plot 1 m? 0 3[E< PELO
ELBREIC X o720 HEREIEL LT m? 720 HiE7 =7 808, BV »EAK 1208, HLH V208
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Table 37. ¥ 7 m~x¥ IFHIOH T <Y EICHT 2EEDO LK
Comparison of phytotoxicity of several cycloheximide
fungicides for Japanese larch stocks.

# A B Amount spraied

it R OE A Fungicide tested
7 ppm m? 200 cc 7 ppm m? 400 cc

F 7<= AV VR Naramycin raw material + + + (P
#=<v )Y v (0.83%) Tamacylin (0.83%) — + -
F 7w AV KAl (BERE) Naramycin (0.5%) — + + (P
TI2FASVv— (7.7%) Actispray + + + (#
Y v =T 7 FF v KFEI0.5%) Yashima-Actidione - + D)

# Note: 4+ IEBE Spot by phytotoxicity (4 %5 Discoloration.

Bl 7zo BERSBIRICIZ 1L 7Y S5cc DF T IvEMABL, m? H7 200 cc BHDRRTIIFERD 6
B18HL7H4RICEML, ¥7-400cc BARBRTIX7 A 31 BizBAMm L, #AMk 3 ERURNOEERE
REXBELL.

RBRRE R

Table 37 iRt 8D, EHMcrRY, BELEVEDONS,

2. RERECHEIETHMEBORE

EESD1962FEETORRTIHY 7 v ~F ¥ I FAIO BAEEY m? H72Y 500cc & Lizlwic E)S
BREFLPZDT, 1963E,HEm?E Hizh 200cc iTHD Sz, & oHICBMEL KEFE L 0BG
EHLDICT BT, KRORREITR -7,

KBt X OB ¢

HEH, HERER L URREITRRICEL 72, SRR, Y =7 7F 040D 5 ppm HEH
WEBERIH ST I R 100 7Y S5ce FOTAMLT, RRI CRHFERN7 A3LA, REROITiX, B
RKDBA1ZACENEIFERT ~HBAMAL THEL .

Table 38. #F7<YHITHTBY 7 v~nxy I FOEERECBIETHAROKE
Effects of amount of cycloheximide 5 ppm solution on occurrence of
phytotoxicity for Japanese larch stocks.

B il B | ¥ £ o & B Degree of phytotoxicity
Afount spraged Test I 81/VI Test T 12/
o - (= - (=
150 + - + (G
300 #+ B + (=)
600 o D #+ =
1,000 NG 1)) = (=

H  Note : BAilEE 5 ppm & solution.



— 60 — WERBRBHFTRE F 1985

BB R
HER T Tid, 1,000cc FITBAEEERIZIZE  OBARDOEIROGERALBHLTFF WL, 600cc KT
HTDEHRbDN, bFrFEL. FHIX2, 3EEFOEEICRY, RIS ~7HRLDE-T
&7z,
3BEELIANDOFERE Table 38 K77,
TORRPD, KEORETHMESSVELEEIC 25, ELRRITIIT XY b—RcEERIR
W, HADEFREOZCLZbDLEELLNS,
3. EERELCHEELETEEORS
VI7RAFVIFOEEL, EELOBZIcIT, 6, THZHEDL, 8, 9 AlizHEh» e
{723, TNIEKBORBICLBLO0E I P EHEPD BIcDICROBBRE TR - 7.
ks X OB ¢
1/5,000 2 DEFMIERD Ry M 1EEY T <V EE I0RTO>BEXHT T, £FEETHE, 1963
FORA2NAR, TIFAFAV—DYIu~FYIF 7 ppm #EE m? H72Y 300cc DEIGDOEEZESE
F (107 57D 5cc) ETAMLTERETHEAM LIzo ZhEDEA LRy b LERFOR Y F 2IKE
ENTHIEREICHRE L BRI, SR I VHRBREFS ST 3R 0EE L, ¥
EREOBEREREL Table 39 L5577,
ZORERPS, REAFELRBILONT, KEREXREL{ RS,

Table 39. #7<YHICHT BV 7 rAady I FOREREICS LETREORE
Effects of temperatures on occurrence of phytotoxicity of
Japanese larch stocks by cycloheximide.

B B & oy # A Treated

Tem(pé gajture Untreated 2/VI 5/VI
15 - - +
20 - + H+
25 - H it
30 - H i

4. EERFLCHIETHARBEICBEROTEOEE
YRy IVOEEOCRED, BREE»OERLBRELY £S5 icBbhic, ELTERCBY
TREEPRIRIZLVES RBESIOT, ROBRETR 7,
s X URBE
1/5,000a Ry bgh T <Y 1EEEE SARTOMELMAT T, BEACRBWT, +HIEZESETBY
Teo BABZ LIZ 8ETOORy AR Lo, HEEHEE LRRENBILET 3BECHAKEHIRL
TR Lz, BHRIRZ 7 27F2F1v—D 7 ppm I BEFH S 512100 H72Y 5cc) ® m? biz
Y 300cc DEAEL Lic, % 1EIE OBAGIE 1963 4 8 A 5 B 10 BHICiT72 - 720 BUKK T ZHI43 8
WZEHO 1B 30 305 3FE30 5 E T, KERIE=—VEEZEFEL, ZhicstclirRileE—ic
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HIF T, BRRICBA L. £7-TH 8EE30 550 6 BRIBUK L7z, HEXTIE, EHBHRERIZHRD
TF VU TEE L TIREREBICR - .

& 2E B 0L, F—Hizxd LT, 8 426 HD 11KRC 10 ppm IKEBAM L, BKRK T, 12B»b
IRFETL SEELD 4B ETHOKL, SR TIXE 1 EBICHEL THE Lic, » BHEEHRX CiIRAIK
itk DEIRIRIBIZ AR - 720

E O

H1EEBMA% 2, 3 HRICHKR L HBER TREENDHE > T& . FHREBEEBRIIBD I,
Zntk2, 3ELTHE L. F2EBBAMARE FELY b BWHESL Db o702, BUKKs X UHEK
ERISEMNEETHY . EREBHOEFTHEERIVEBICRILERZ LI, RBRHHO fRE
Table 40 2577

ZORERPL, FRBMZBERBCROZLEAEELFRL, EFHIRECHT 2BHAEEK
TF3ZLHRENTNS,

Table 40. ¥ 7 rAF Y IFOEERECBIETHKRL 7 7 v Y BAROREHOHE
Effects of spraying with water after treatment of cycloheximide and weakness by drying
for Japanese larch stocks on occurrence of phytotoxicity.

5 &= MO E K
2 #  Treatment Phytotoxicity Nun;b;:él;)rfgdxed
& M4 3 Control - 0
B Ai % ¥ # Dried after spraying + 0
BB EBHREE Covered for one day after spraying H 0
#AitRBUK Sprayed with water after spraying of fungicide 1 0
2 S o O ik H 2%
Dried after spraying to weakened stock by drying
FEMEETAE,. fEHU Untreated to weakened stock by drying - 5

5. EERLELHBKETHSITVHDEEREORE

Vr7unFy I FOEER, REEML 2VERCEA LBEI, BRZELVWES KBRS hi.
ZHEERIITRENPD 51D IKRORRE T2 - T2o

Hbhs XURBGE ¢

EEX Tk, 1/5,000a Ky Mz, 1963455 A 1 Bic 1 AR E 5 AT oMM C +oEES ¥ T
BWe, FEERTIE6 A2l BAcRRcExST . 6 B2N AT 7 FASL—0 Tppm & "7
IV 100 H7Y Scc i) % m? H7c Y 300cc PEZBA LEZENICE N THE L,

EV S

Table 41 i£HBWT, 7 B2 BICRFRCIEENTE DS, 24 ) BULLTE/, 7811 BT 38
B LICHEENE IR ERIE L, L LEARMICIIEEREN 2P o2, 7 AITHIRIIHER O
DESIEIHT B HRITIZENTD b, ZIUIEERICRLSENTE LD TS0
BAROBREIZOWTA S L, XL bEAEAMC L sREHEERTZD OIS (Plate 1~2),
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Table 41. ¥ 7 v~V I FOEEFREZBIETH I vV EOEBEREORE

Effects of rootage of Japanese larch stocks on occurrence
of phytotoxicity by cycloheximide.

Lo o [ wm | o | S | e ek ey
?ntmﬁted%toainrgfote?st;ﬂ:k SN B GO N Bl G 7.7 9.2 1.5
A B K E BB Lap|wap| wap| 7o 8.1 Lo*
BOEOEEBE) O -] - 72 10.7 35
?Iareate?to r?oted Jfgt(ock i H+ WD | D | + 6.7 9.5 2.8%*
L.S.D 8g§ ‘ 0.4

V EEBLUCER

20 3 AR D HERE R I 3 S EREAB L OEBA X ORE I RBR L, FEZEAIC
HUTRICHN b D TR T & M DI, F 8ok - Wi - MIIPRA Y = A & R ARE A L T
EMERECRELEIEL 2 HEL T 5. FHS OFBRERICHT 5 F0 5 BF OIS b Rk
WD LERBDLNT, IRV KK L TE, 1.6—1.6XTToHKFELRRACMHEIELTHY,
Bk - W1l - FFTOD Cercospora cryptomeriae (BT 2EBRERL Y b L AT,

PEDXS BfEREDVERLT, 1961ECREEMICRY 2BHRR T, REREAIC X 35552
EHIRFL T, AVE iR BHKERIR SUEBA XHI 2 MR & hic, L L, 20RREBECRD
T, ERRAVFE—RITIEL ALEIREN 2L, Z20@RPOEHIOPHRLFEL TV 2P o0, £ LTE
BIBAR I EARDOBHE O SRl R T 5 7dic, FA KL TEMOME L AWEBETERS D 2 L2
BEIN, ThlFROPBBRME L OBEESEX bR, EOREESWOBRBRRERN S, WEY
DRAIMIZFROTIROGE M TH 5 Z LBHAL Lz & hice & 5122 DIUDEARDESR D5
CEADRELICb DL, MLV DIt 2% RE OIT & 3k O MBI O BERR R,
5 b MR CRIRE ORATALIL, ) BROBREIC e B 2 L 2SHED D b iz,

O AAE - AAD Q96DWIR I Y B T v Y ERAROIMRICHT B v 7 v~ I F 0 LA
DEETHY, ECXTREOVENTHD L Lice & 5ICHEE - BIE - T HES (1961)1213 2 D JiEl o
BIBBAIC X 2 RE LR L LD THE Lz, WXL 511962 4121k, EXEME Hibkg
HHIZRBNT, 2OV 7 mAx Y IFAIZIICY, SIKEH, BEAH, 8K, o2, Fige
R FIRVFUITARBIVMNITOVREDHBERBL, ZhoD I bYRERDDIT, L7 rA
FUIFRIDT 7 FOAVBIPE VY VT ThH oo LB LIRS OEFICIZEAOREREI T
RRELLBOLNIEDTH B, THIBHELEBE 570 L E2 b i,

IOEPLEBS W FALXHEM BT 5RR T3, REREROHEIC 30cm FIFRICRIR S £ MR
szl SHIBREEY—IKKLCS L TRBT32LIE-T, W—BEROBRNESh, K
RIOROUBHP ERICERTE 22 LAHAL P IZS Rz,
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1963 FEDREBT EXEHM L XFHEMT BT, Y7 u~F v IFO MR 2/MLE20F 1 £ 2, PMI,
ETM, #—Y¥% A F, TPTA ¥ LORAKIB IV KBEORGROER L RS, BHRII m? H
729 200ce, ¥ mAFT IV Sppm ORETHATS Nico ZORRNPDE, Y7 rAFy I N EAL
BAEAIL b BERDRERDIN, REEEL L bR LA L, HAHLREFHODREOZEIHS
2TRE, BEMCLZTAUEDENRBD bR, 2B, ¥ 7u~Zy IFELUAD FY w2 (20
ppm), PMI, TPTA BXU3BAARLOHRITELALERDORAD 5T,

1964FEDORRITITHMICINT, V7 u~FYIFROHEFL ZORAHIL OLEEEEMAICL, B4
BLEDFAHRNVFY, ETM, TPTC, TPTA, PMI, » %>, TMTD, PCNB B LUKt Koy
DREF L DB’ Trbhic, TORR, FAANVE L ORAAIZEAL Y LHRMETL, PMI

LDRAH] (Y7 m~FYIF 2ppm+PMI 36 ppm) KAHA|D 3ppm K & REEOHREL B2
#ﬂvﬁﬂkﬁﬁﬁ@%ﬁ%@é:kﬁf%&#okoit97uA#95F“®E%%&LTmWBh'
T A knvEy, ETM 2EOBEHL LTOBRLAD SIS, VA2 0D 150 ppm 1IFEITH -
Tt VI EARVIRIDRRABPIE 5T

1965 DRRIITFEMC BN TEFERSH, VI e~ FVIFTO2EOMAILEOF) w420 L
DRBH, v 7u~FyIFoFHEEE NM-C, NM-S, HHAEHWE TK-651, TK-652 3L UH R
UM (B AH A YV +PMD ZOWTRRM T 2D, WFRIRORRBBDOShR, v re~xy
IFBEHL 20T ) AL U ORBAFICHSRTELO L DOBERE -7z, BBF VAL L DRAK
FEHIL D L 2ppm KL LT, FABREOHESTER TS,

PLED 5 PEROXEER O WBHBRERD S, V7 ey I FOBAB IV ZORAFIIELE L
FERHRELRL, FE- A0 - EHEASY BIONA - THE - BRA®, E-HE - BEYS, &8 %
L /AAPOEMIC BT 5 —EORBRRER X U - /0B - BV ORE L —BT B, L LA
b, AHE - BE?, Bl - EHEPOX 5V 7 veAFYIF L RTBIV TPTA LoREHIZE
FEy bERE LT 5 REEEO AP ol EELDLED PMI BIUA Y w1 D RAHKITR
B LY LEBRE CREBECHRENEL Y, BRAFF OV 7 uAnxy IFOFFRIFHRENL LD
LOIONWTHEREhTWEZ L L, ThE TREhBAMIc D, BRI LRAH L OB EoZER
BHohBLDONHBZ LR EDEENE, BAAINTCATVS LT B3I, SHEY U VOBERE
BRI >N THIRFE ML 2 LERHS 5,

M - /0BT - WEES I 7 vax Y I FOBRIL £ PMI, TPTA, 88XV TMTD 2E LORE
e OHBERRETRV, BAFIRBAIL Y B3F<ChTVD LEWE Y, LAV e~y IFORE
NEATBLDLERERL TV,

vruntyVIFRIOLNT v Y ECHT 5 KA, BRI URREEERAL, —MROICR T, BERR
DEERFANLY b12L, WCEENERS L b 0T, BRDESET T 3HANBD S,

Wizy 7 maxy I PRI CHRERD 272 bDE LTI, ¥ 7 r~Fy I FoFEHEED NM-C, NM
S, FVRAVY, ARAIVMAEETHY, TBTO LEV0HMBEEZRDI, WFhbd Zue~xd 3
FizgBXidhv, Ei+E - BEPHEDLBH ORI ITE LA EHREIEDNY, H7/HHE -
JNEF < ERE AR E b7 PMI bEEE T d 5 o

A EAE - BEYE, Y7 A~FYIFOREY 5, 3, 1.5ppm &L, EFAIE 10/ H7Y 0,
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3, 6cc, Bififk® 400, 200, 100cc & ENZHMEAADLETH T Y HICHA L T, KELHBRIDRIC
ONWTHRR LR, SREDCLOIEEANESRTANL, SRBAT 5 LBHBRDRTEL VS, HiC
EELREEELATHB L L, Sppm KIZFSFIvE 107 7 3cc Mz, m? Hlch 200 cc Hfi
5%, 3ppm IWIZBEREZ ML T 400cc MAT2ONFEFL LTV,

EE L OBAMBERRTIL, 2~6ppm RIZH S T IV 107 7Y bec TAMLT, m? Hch 200
cc B L CREIREED b DIE LIRS SEE b 020 HEAH B0 T, 3ppm D 200cc AFYL
Bbhs,

Yy ua~Fy I FHIO EY R BRI IRET 5700 0 EREL 2 5 BYEEHO AEIC>VWTiL, E+
B ALEE RS NI ERIC T B0 7 = Y B OSRRE R ) = F L URTRREY, —EHBL VR
FU TR AR D, 19624537 A1 H~9H 300, 1963 4EiciZ6 A2l H~9 A20HD
T, ©— 2 3WELL7A20~3LBETH 10 B, 2WT8 A LA, RTHTH » .

EH D OBRMTTORAIIBEAND 1964 Bz BT 2RER»SX, 7THI6H~7HAN0HBETE KRBT,
KOT8HAG6HA~F20H, 8 A26H~9HA9H, 6 H26H~7HI0HDIET, 9 H26H~10810H
ETREBYELADP o0 Y EOEEILE/MIDBEO L —27 LiZE—EKL T3S, LA LEMLD
12985, KREERMLPOHT, REHEHNEBHENDRZ, EHEPOFETIERY =F L RRNOKIEE
BEXABEYVRRIBEL WS EEbh 3,

HEH D IR BBV ERRIGE O EMIcI VT, 1963 ~ 1964 F£0 2 p4ERIHARE L BE
HABADEIHRBRIZBNTY 6 AR~ 9 APRHETEHMYIML L, 7~8 BicEAN (0BT L) i
Sppm FEALIHERLIENEL, £/7~8Bitik S5ppm E IS5 AT LIBAL THLREED
PRENHDZLPHALPICE e YL EDORR L ATROBLAFHOFERR LIT—FKL TRY, Yiiho
BARNL 7, 8 AZERMNC, ZOMEKI 1 EFOBAT308F L LBDOONS,

235, RREOF O 5T OBMFHCBE L Tid, BB i, FUIRIZSWTEBEZT TR, 6
ABIUCIADHE L L L, EES CRER) OBEMICRT 2FETIE, 5 AR RIZLDFDH
BFOBHERDY, 29 AFTALEERD LN TS, BED X5 IFD I BEFOBKHEITEERIZ L
BT, ZhbDHEIZBIT 5B bELHh3H, FELWOVRBIVEED 1 NMEEVIZ X
i, AFOFEIZ, EFOKENELTWEOT, ZoMOBYE, MEOBLEHOREE-RES
BRBNBEOIC, TLELRLDEEXTENS D,

VrRAxYITE, BERRELDTWERIROT, 2ORECEHET 2HETIROVTHELD,
Fhbb, VI uAFYIPEEE 4BOMFIC OV TEREOREBREL WL IHELS, A0
TSR BEREPED BN, HROSEER O/ HRABRER L —&T 5.

Wiz 5ppm IOBARE L DRAREERS 5%, m? H72Y 600, 1,000cc DX 5 ICWEICHAT 5 LEE
AUERIEFE UL, 300 ce TIRZHITKE, 150cc Tikb T LaRH bR, Licdis TEEDE,S
i3, m? Hich OBARIX m? Hiz Y 150~200cc BEYTH Y, /~A « THE - BE L —BT 5.

KEOREZ, 6~7HCHEL, LEWDRL 222, ThIIRBAECEBC L bOTERNEE
2bhB, ThRbLRIELEEFRE L OBRRBREREN L, 15°CTIEZ A%<, 20, 25, 30°L L7E
WL RY, BLARRDIEIBRELSTVEAL TH S, LedtoT6~7 AREERRELRTW
DiF, EARDOEBRIED 5 WIERRE ORBEBRELLRS,
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VI rAax v I ROoBAREEREBICRO», BWRCBKTZZLick), EEXRFERShZ. 20
FERMPS, 19645FED8 A~ 9 AT TORMOEIZ BEXRDFE -7-201%, ZhiBEEb2b0LED
n3.

RIZH TV EOTFEC X BEFED 5 WVIE, REFREBOBROEEILKT 28I D 2 WIidkES
PENDZLBHEPD DN, LizdoT, REEHSVIEIEB L GARCHL T BHzO»25
s BBEOLOEHAVWBEZEBYETHS ).
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Explanation of plate

1. FAerORERERIRCBLIET I Iy HOREDORE
Influences of growth of Japanese larch stocks on the control effect of Dithane for the shoot
blight.
A. ®03E, B Control, inoculated.
B. ¥H& A BAi%ERE Sprayed with Dithane on the same day, inoculated.
C. EARLNE, &1 & BmtkER
Covered tops of stocks and sprayed with Dithane,inoculated.
D. 7 BRI A & U #HAit4HERE Sprayed with Dithane before 7 days, inoculated.
2. WITVOEERELREREOY 7 n v I FOREREO LK
Comparison of occurrence of phytotoxicity by cycloheximide between rooted. Japanese larch
stocks and unrooted ones.
A. &%, &8 Rooted, untreated.
. &%, BAi Rooted, treated with 7 ppm solution.
C. KIE%E, #EEA Unrooted, untreated.
D. Ki&E#, B Unrooted, treated with 7 ppm solution.

o]
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Chemical Control of the Shoot Blight of Larch Caused by
Guignardia laricina (SAwADA) YAamMaMoTO et K. ITO.

IiI. Foliage sprays with fungicides in the nursery in Iwate Prefecture.
Kunihiko SATO, Yoshinori YOKOZAWA and Tsugio SHOJI
(Résumé)

The effects of various fungicidal solutions on germination of ascospores of the causal fungus
were tested, and it was ascertained that the ascospores were resistless even to protectants (Table
1). Therefore, the field tests with Bordeaux mixture, organic mercurial and organic tin were
carried out in the beginning of the studies.

Contrary to expectation. the tested fungicides were not fully effective for preventing the
disease (Table 3).

In order to ascertain the causes, the effects on growth of larch stocks after the spraying
with Dithane on the infection by the causal fungus were examined by inoculation experiment
with suspension of pycnospores and mycelia of the fungus. In this experiment the fungus
attacked the young tissues which grew after fungicidal spraying and those untreated (Table 2).

From the above-mentioned results and the present authors’ report (SATO, YOKOZAWA and
SHOJI 1963), the reason that the control experiment with protectants and eradicants did not give
satisfactory results were thought to be as follows : The growth of Japanese larch stocks was
very vigorous, and the susceptible parts of shoots for the fungus were produced within a few
days after fungicidal spraying. Therefore, application of systemic fungicides for the control
of disease was deemed necessary.

In 1961, SAI1TO, TANIGUCHI and IGARASHI ; SAITO, MUTO and IGARASHI reported that
cycloheximide gave effective control for the shoot blight of Japanese larch trees.

Since 1962 the present authors have performed control experiments with cycloheximide and
various fungicides at Hiramata nursery and TOhoku branch station nursery. From the tests the
following results were obtained : Cycloheximide and its composition formulations with PMI,
ETM, Captan, Zieneb, TMTD, PCNB, TPTA, TPTC, Rodahn, an organic arsenic compound
and Orymycin, respectively gave satisfactory control when applied as 3~5 ppm solutions of
cycloheximide added with 5 cc surfactant per 10/ at the rate of 200 cc per 1 m? twice a month
in June~September. The effectiveness between cycloheximide alone and its composition formula-
tions with various fungicides was compared, There was little difference between fungicides
and it was observed that the difference between control effectiveness of the samples of cyclohe-
ximide alone was fairly remarkable.

Japanese larch stocks sprayed with cycloheximide turned yellowish green about a week
later and growth of the stocks was checked.

Besides cycloheximide, its derivatives, Orymycin and Kasugamycin, were fairly effective
and TBTO was more or less effective (Tables 4~29, Fig. 1~10).

In order to clearly define the reasonable periods of spraying with cycloheximide fungicide
and suitable concentration of the fungicide for control of the disease on Japanese larch stocks,
field experiments were performed at Hiramata nursery in 1963~1964. From the experiments,

and those conducted to determine the infectious periods of the causal fungus to Japanese larch
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stocks at Morioka, the following results were obtained : treating with 3 ppm solution twice a
month at the end of June to the middle of September is necessary, and the plots sprayed with
3 ppm solution three times a month and with 5 ppm solution twice a month in July~August
were most effective. Consequently, the spraying during July~August is most imgortant for
prevention of the disease (Tables 30~36, Fig. 11).

Effects of several factors on the development of phytotoxicity by cycloheximide to Japanese
larch stocks were examined by pot and field tests, and the following results obtained : the
difference of degree of phytotoxicity between the samples of cycloheximide fungicides tested
was fairly remarkable; but factors promoting damage were : spraying of large quantity, high
temperature, wet condition after spraying and weakness of stocks (Tables 37~41).

Laboratory of Forest Pathology,
Government Forest Experiment Station, Té6hoku Branch Station,

Morioka, Japan.
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AR 5 FAIBGERE, BT 2 EEBMRER, BHMUCKIT 3 B0 BAERBR ST T b
nPO9®, cycloheximide 3 X W EICH EOBEHZES L TEBLIBRIRE DI > 52 L BE
FES iz,

L LS BWT, I 52 YEAKIZ cycloheximide #ZHEHMA L T, ARERLIBRT3Z L
IARHET, WHLUEROZMCIREGEINEAL, ERERRO BRIRL 25 SRR H3LEXLHL
3, ZZTUHLEARDOHEFEEEHALP T LBBELRY, THICOWTIBLERLSIFEETT»
T& 7o '

FFEFRFREREROPIZRBAL, BT 256, BERTCBWTHAOHBEITTFO 55 R, =
H) OWETHEET DI T, 0k RRBOFELEZT ot BAKEIEZ LoEHE, L
LEBETHEALRTMIRLBENTSS 5o 20, EHAIRZ OBIICIHKBEL T2 TH 3, L
PLEEZOWTLTSBETILERDS 5,

TOX)RACOWTRRETTH TEIRER, HERLAEFENEL D, FROHT, 196345
3AB XY, 1963F 7 Bicdb M FEcRE L, SEIhE LD ELDT, WHLEARD D 7 <Yk
BRI OWTEBEE ML HRET 5,

2B, FRBRET T3z T, THHBEE S - tHRERBRERHEBERHFE—HEL, RadtE
EERFRMAZER CREISSHREDR) N BRE XIUERZHAR, #H4L TTFE - dbEE2K
Kb WRBEDOP I ICEL RS 5,

0 HBRAZERUHEBRER

A. BEEHID screening
H 72 VBRI ICET L TV A ERREERT AN T, BEOBRERBERORE % screening L
7o
BROFEFEIERBEC X - TR L 2FE D 7Y OYUEERREOTI L, FEOBL b D
RBIRL, BREAREEPLIERB X )RS 10cm i2H), WA 2,057 4V THE TR E &
L, TheZERNOFTRERERPIC 1 EREREL, 7~108BRAEAEECZ - T7va—N, KT

(1) empEXHREDERVEE (2) LBAXBREDHHVEEE - #¥E+
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Table 1. HEHREREAORAS ) —=7

Screening of fungicides for dormant dipping.

1S 2 ® & MG
% W Al 4 Fungicide Il Eid} Cone. Time of dipping (min.)
Type (ppm) | 1 | 5 | 101520 30
v r7u~x¥ I K Cycloheximide 100 + +
;Zéltgé;}/(ésP}if;ﬁggg&r? acetate ﬂ(fﬂﬁﬂAq. solution 388 } - -
(PMA) 150
7 7 150 } B
: co e
7 v 28 } +
Y%7 Zinc ethylenebisdithiocarbamate v 32,500 +
Tetramethylthiuram disulfite i 160
TUZ { Zinc dimethyldithiocarbamate 7 80 } +
Methylarsin bisdimethyldithiocar- 80
: bamate
Y 7 AR Barium polysulfides % 35,000 +
PCP Sodium pentachlorophenate 7 | 10,000 + |+
TPTA Triphenyltin acetate 7 800 + +
TBTO Tributyltin oxide $L#] Emulsion | 1,000 + +
TPCL Triphenyltin chloride &KFnEl Aq. sol. | 1,000 + +
T F)VEEEKSE Ethylmercuri phosphate 7 |+ | +
” (EMP) P sl = | =
V3 7 50 — | +
4 v w|—=|=-|=-1-1-
e e 20— —|— 1= |- |-
7 L% Emulsion 10| + | +
PMF Phenylmercuric fixtan AFiA] Aq. sol. 100 + | +
://(/l/{ Methylmercuri iodide (MMI) #LA] Emulsion 100 } + | _
v | Ethylmercuri phosphate (EMP) v '
PMA Phenylmercuri acetate JkFnAl Aq. sol. 100 + | + + -
TR Methoxyet}glllrgfirg;lréMEMc) ” wol + | +

+ B IR SR O 2 v == Hbhi,

Colonies of the causal fungus appeared from infected shoots treated with fungicide.
— I HICBRES O RREO 2 v =~ B b 5 T

Colony of the causal fungus did not appeared.
REREODO LY « H A TRFIEMICH L T 7 AR L. TOMR, ARPHBMS N TIRP 57D
DIZDNTEFGI B -7 b D LYWL, BRERMOER, BEOHTZ OV THRRL T, HHFAID
screening ¥ BT R oo TDFERIZ Table 1 IzL T LBV THB,

Table 1 %25, Zineb, Barium polysulfides Cix#h#h 32,500 ppm 3 X U* 35,000 ppm, 30 &
ETHLRREOFEEV RO b, EERSEAITHS TPTA, TBTO, TPCL % 800~1,000 ppm, 30
ARBECHOFEFLED bhlc. PCP AFiAlit 10,000 ppm, 5, 10 FREOWFRIZ HEOEELRD
b, 728 Blasticidin S+PMA DFh#h 200 ppm+200 ppm, 150 ppm~+150 ppm @ 15 FHZET
BEORER D - 7243, 100 ppm+100 ppm 15 FRETIHEORENED bhi.
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Ethyl ROFEMKEAITHS EMP i3 100ppm B XU 200ppm 1 FRETLE - L FHOEE & &
Rbofclod, S5HIIZIEBE%R 50, 30, 10ppm I FIFTHRRL7Z. FORE 10ppm TR 1FORET
BORENH LN, 0ppm TR 145, 5HBRELLHEORFTIALhAP o7, LL, 50ppm Tid
1 HBECREORERA DAL 72035, 5 ARECHORENED b,

Ethyl RS OFAS L LTix, Phenyl & LT PMF, PMA %, Methyl % LT MMI %,
£ Z0EN MEMC 2T bR E L7225, 100 ppm Tt 5 S E it 15 FOBRCEORE RRD
bhiz,

B. Ethyl REBKBFIOHE

RERA TR IR 57z screening DFER, EMP RXVWHEEZ T LD T Ethyl ZREBKERIL LT
5z Ethylmercuri phenethynyl & Ethylmercuri acetate #/1%, FEERH L, FTREEiC-OWTH
BERBEBI R oo RROFEIZALRIL Th 5, RIBEFHFEFHE O LB 133 REH L LT Phenyl %

Table 2. =FVRKFRIOKEZIR & B & ORAR

Relations between sterilizing effect and the time of dipping
with mercury fungicides of ethyl-system.

; 2 EH F B @®
| i B E . o :
#F# B Al Fungicides #l T eﬁ-. Conc. H;‘“Ilg of dipping (min.)
P (ppm) Instant 5 | 10 I 15
Ethylmercuri phenethynyl (EPEM) $L#l Emulsion 100 23 9 5 8
Ethylmercuri phosphate (EMP) 7kFi&l Ag. sol. 100 19 5 4 3
Ethylmercuri acetate (EMA) $.%] Emulsion 100 18/25 17 5 8
PMF (x}FRZEA| For a check fungicide) | 7&KFn#&l Aq. sol. 100 22 7 14 9
PMA ( 7 ) 7 100 20 19 13 15
%t B Check ({EXLFE Non-treated) 25
EMA & DDT 1.5% &~ i 93% k&t
- EMA containes 1.5% DDT and 93% machine-oil.
FEIEDEEIX 18°C, Temperature of fungicidal solution was 18°C.
FHF L b 30RDOBIRED LRRAEODMEE B2 2 o 72 (12H12H),
30 test pieces were isolated in each treatment (Dec. 12).
BEIX/K$RMi% <7, Concentration shows the Hg-value.’
Table3. R EE Lt REBEDRE 0 B &
Relations between sterilizing effect and the temperature of fungicidal solution.
P # 5 -2 3 5°C 10°C 15°C 20°C
.. Conc.
Fungicide Type (ppm) 5 10 5 10 5 10 5 10
EPEM #.%] Emulsion 100 | 23 24 15 5 18 8 2 6
EMP KF#H Aq. sol. 100 8 | 12 | 12 5 9 4 1 3
EMA $L#] Emulsion 100 | 27 | 29 15 5 7 8 | 20 | 17
& M Check 27

ZAEE L 3 30{EDORREY b RFEE SRR btz (12A128).

30 test pieces were isolated in each treatment (Dec. 12).
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HHKEHID PMA, PMF 2 bx TR L. TOREE Table 2, 3 LT,

RERE & HEDR TIX, BEORE CIIEIEA L b oA ORE L BEORBERTD b,
L2L, 5, 10, 1550RHETIE EMP B XVEEER L. £icfbo EPEM, EMA T, EMA ©
5ARETHDOEENRBR» - 7208, iz b bz Phenyl %D 2 3HI X v 13 Ethyl ROIERIOH R
EVRRAETH o 7c0 FIROBEEE L WHLEOHBIL, 5°C »5 20°C ETE5°CEIRICLBRLLT,
FNENE L 10OBEE KB L7, = ORI Table 3 LB DT, EPEM i5°C TR
BICGEVWHEACEER B b, EMA TIHERD 5°C LU FEED 20°C THO FHHR B -k,
EMP TiHBEIC X 2PRENET TRV, /255, 1030OMBEFEOEIZD bd o7,

C. MEHAE REDE

BBA, BT EMP 254 ChiclESEE LibLic, Linl, REKAT, EMP i3 100ppm 158
BECTLEHORENTD b -0z, REBTIE 100 ppm 5~15 FBETHEORKER D 70 =
HERRATEAEEER 7 AR Th - 7eDiz L, RBEBIZ 28 AT » eiedic, HOKHEK (15
LTWeHREROBERHZ b0 L Ebh3, ZDikd, EMP, EPEM £ 100 ppm DIEHEIC 10 43R
BEL R E 4 HEE L7-0b, HiKT 24 BEESL, BOREIHEL TV BEREHVIEL
Lich 0k SHEER L I,

T OFERIT Table 4 I LT L%V T, EMP, EPEM & b28E6 B TEROBABRDbNTE -,

Table 4. BFEKOKESRENRICE L1FTHE

Effect of washing the test pieces with water after dipping on sterilizing effect.

B @A | om om | ZECLEpRE
ungicide ype Colonies isolated
EMP JkF&] Aq. solution 18
EPEM . #l Emulsion 22

% M T Check 27

30RO BIRFHEOTEEN B Z e bhiz,
30 test pieces were isolated in each treatment (Dec. 5).
D. EMP XkFFIOBELBEROHELE
IHhETORBRTEEL Bbhi- Ethyl Zk$EHTH5 EMP, EPEM #l& % 100 ppm D3RIz
T 2720 TR ICFET 2 RREERT I LI TE b ofc. Z0d EMP Kz b0
T, HIROBE L, BEEOSE A LT 5 e OWBLBIZO>WTRRERB I 2 o 7. RBROFE
i EMP ARRIOABEIC 15 SR L LBREIC >V TR0 & 5 2 IE Lic, Tabb,
1. 24 F¥REEEL L 7B Rk T 24 BRI BEE
2. 24 WEERLE 24 R Y T F LU THE L, 1 24 BERFTK TRk
RIROBEE Table 51 LivF. = ORTHE i E 5 Ic, Bl—R#E—7KHEL 7K TH 50~500ppm
DRETHFEVEER bhic. LaL, BE-WE-RE-KELZE T, 50~500ppm ThIMic
BORE R BT CHREEOZHE S b 2R b i,
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Table 5. BREZOEER IOCEBEIREDRICRETES

Comparison of sterilizing effects between drying and covering after dipping.

. DEESHIRRED =2 v =—%
EMP DEE < v E L Colonies isolated
Cone. of EMP RRGAE | RGO
(’ m) Repeat Dried after Covered after
PP dipping dipping
50 o 8 5
100 I 21 2
100 I 11 2
200 I 17 2
200 i 13 1
500 I 10 0
1,000 1 6] 0
F U 1 29
Check I 30

#Ri&iX 15°C Temperature of solutions, 15°C.

ﬁ&@é N7z 30 RDORFRHED L5378 30 test pieces were isolated in each treatment (Jan. 25).
: 2FEAEHEORIFHE  With infected shoots of 2-year-old seedlings.

II P TEEKRD With infected shoots of 7-year-old planted trees.

E. FEFHKBRHODRLER
HBRDT EMP ARAZE b 5NTRI 2 - KRBRORER, HRLEOBHREFAL MR oI, &
b IBEEAERKFHNC O W TLRBORREB I ooz ZORRE Table 6, 7 iCL®T
Table 6 13 EMP, EPEM # XU Phenyl REMKERTH 5 PMF, PMA D 4 FHliz > TH#E
LzfERTH BN, EMP B heBEHDREE LD L, DWW T EPEM 28X # o7, L2 L Phenyl %
D 2EAITIARENSE M S Wiz, Table 7 13, EMP, EPEM 2 oW THRREB IR -1 ERT
»5%, EMP B3 <ChicERE L Lk,

Table 6. FRAKMRAIORBELIR O ik

Comparison of sterilizing effect between various mercury fungicides.

% oW A #1 B om B < DB L T PR
Fungicide Type Conc. (ppm) Repeat Colonies isolated
AFAI f I 3
EMP Aqueous solution 100 \ il 3
2 . : [ I 5
1 !
EPEM #. %l Emulsion 100 1 I 13
AR FoAl [ I 18
PMF Aqueous solution 100 1 i 13
PMA p 100 { I 12
o 18
# M F Check I 21
i 24

BEARERENE 10°C DIRIE DIRIRIZ 15 FRTEL 5~10°C iz 24 FyfE1gEE (2 B 28 B),
Test pieces were dipped for 15 minutes at 10°C and then covered for 24 hours at 5~10°C
(Feb. 28).
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Table 7. EMP 7Kfn#l & EPEM FLAIDBHEZIE O ok

Comparison of sterilizing effect between EMP aqueous solution and EPEM emulsion.

wow A | | g < v E L | PEShEERE
Fungicide Type Conc. (ppm) | Repeat Colonies isolated

FRFFY ! °

iy

EMP Aqueous solution 100 I 0

m 1

I 5

EPEM #. %l Emulsion 100 I 11

m 6

I 26

# M FE Check
I 28

BBt TBASRER 15°C DREOFIIC 15 ABK L 720 24 ISHEHE (5 A 13 B,
Test pieces were dipped for 15 minutes at 15°C and then covered for 24 hours (May 13).

F. EMP FIOFERREDLE
EMP #lizoWT, KFafl, HAOMBRBIZOVWTHEZIBI R o7 TORERIT Table 8 2L T
LBYT, MHEL OREREEIRDP - 7S, KIFIOFREVEDOEEFITT L b oo

Table 8. EMP D7kFiAl & fLAl OFXEE LR o iz

Comparison of sterilizing effect between aqueous solution and emulsion of EMP.

B OE A #1 i) ® QpE L | FESHLIERE
Fungicide Type Conc. (ppm) Repeat Colonies isolated
I
FKFF
EMP Aqueous solution 100 I 0
I 0
I 1
EMP %L %l Emulsion 100 I 3
il 2/25

BERBFALL 10°C T 15 7R H% 5~10°C T4 RREAES hic (4 A6 B,
Test pieces were dipped for 15 minutes at 10°C and then covered for 24 hours at 5~10°C (Apr.

6).

G. RREE S HERRE
1%EE 100 ppm @ EMP AFnflic, BERMZ 5, 10, 15450 3BRICHE L TRREZBEL, 2h
FROBERRBIC W THEREE 0, 3, 6, 12, 4RFMICEX CREREEK Lz, ZOKRE Table9
LT,
ZOFER S, 10 Y BRIEFET, WEREO BELL) BREHOREHSIBR - 2%, BERMIzIIRE
RENBDOIT, EWERE T SRAFETEOMRENRD b, SR EORE L KERED
Bk o7
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Table 9. EIRIC i+ BRI & YRR OhE

Effect of the time of dipping and covering on the sterilizing effect.

T o GisomelTine o tvering| ¢ 0 & U | ZESLIRE
min (hr.) Repeat Colonies isolated
0 I ¥
3 I :
; : : z
12 : .
24 I 2
J 0 I 10
t : : :
10 6 I,II 2
| . : 3
: L ;
| 0 I :
3 I 3
15 6 . 9
12 5 2
. ; ?
% ML P Check 5 %

HERABRIL 15°C TRES DL 5~10°C THE (1 : 2 A21H, O : 2 A25H),
Test pieces were dipped at 15°C, and then covered at 5~10°C (I : Feb. 215 II : Feb. 25).

H., BEBIUHEPORE

FIROBRE L PP OREPBRENR L E0 L5 2BEV D502 RBK L. RBROFEIX EMP 100
ppm FEORE L WBFOBRER 5, 10, 15°C KHEL, BREEZ 2L ZWEES hi- Kz 156 58
EL70bRCREMERBANICRY =F LB AR T 24 BEfR - /2o %72 EMP 100 ppm EHEDE
Ex15°CICHEL, ZoRIcBREE 15 0MBEL 20 b B ORENL Y 3 B E LS & THET
DBEEC I BPEOLRNEOVTRRL . BB ORBTRIBEEOFEL LT, RYTFLIUERTR
Tholtbnl, EROFEBEERNLY v THREL PP LBREE L - TABLIL DL IZoN
THEE Lo ZOFERE Table 10, 11 2L

Table 10 DR, HHEOBRE2 —BIHELLRRTIE, 5. 10°C DKETELAEORHELED -
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Table 10. FREMRICKETREL TBERFORE OZHE

Effects of temperature at dipping and covering on sterilizing effects.

B, wERoRE CO) | oy o | amsnepms
Temperature at dipping Dan=—*%

and covering Repeat Colonies isolated

1 4

S I 2

1 2

10 I 3

I 0

15 I 0

1 26

& M Check u %

BEABRBIE 100 ppm EMP /K¥E¥KIC 15 FREIBE S hiz0 b 24 BEEIgEE S iz (2 A21H),

Test pieces were dipped in 100 ppm EMP aqueous solution for 15 minutes and then
covered for 24 hours (Feb. 21).

Table 11. FREMIRICRKETIRE LB EODR

Effects of temperature and methods of covering on sterilizing effects.

ﬁi‘ﬁﬂ#ﬁiﬁﬁ CO| ¢ v 3E L # B Covered with
o~ | : g
5.5~11 ]11 8 c1>
6.5~25 ﬁ g i

HRBFHEIT 100ppm © EMP KEKIz 15°C T 155 BHK%, 24 @S he (4 A18H),
Test pieces were dipped in 100 ppm EMP aqueous solution for 15 minutes at 15°C and
then covered for 24 hours (Apr. 18).

2%, 15°CTRELEFHET B LN TE, Table 11 OWBERECAEE 2 RBE T, WIFhibE
WERESIRE DB I LN TE . 2 ZORBRTHBOFHBEL LT, KY=FLirthhiy i HEL
72, TOFEDDWIZITIIERRD 5 2.
I. BBEOREFEREHR

RO EMP flE b b\, ZhELHGICHE > T 100 ppm 12742 X 5 i L IoKFiRE 607 1R,
ZHIZEAR 400 5% 15 SRARET 5048 % 5[E< ViRL, FAUET L oREDHRERR L. RELE
SNFEREIRY TFLBL, by uD 2 LB ) ICEE LT, FciIRRERR X UFLERIC
D Hg lERIE L. ZDfEEE Table 12, 13 LT,

TORER, SEREETIIRY = F LU, hhay elE L bARORRI T o cd’, 4E
B O CREHEX & bAEOFEBRE L o7z S5EE TR ZF LB TIIT b o722, B
NAY v B TRAEOFKELEH 5 7.

FREE L7 IR DR ERIREE 1T, FHERRIC RV TRORBEN Y - 100%, MRS LiTHIRL, 3 EEE
IZRAETIT 2 5 Teo
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Table 12. FEIEDRKEME & SESE

Sterilizing effects in repeated use of fungicidal solution.

. SrBES NIoRIRE © =t v = —3 Colonies isolated
CORUE mmerroncopm | X b LB ORE
Number of repeat Covered with Covered with wetted

polyethylene straw_mat
1 (o] 0
2 0 2
3 1 2
4 4 6
5 2 8

HEFAKIZ 607 © 100 ppm EMP K¥EHEHIZ 15°C TI15 458 Shize &HL b 400 KDOH
ABBRES i (4 B9H.

Test seedlings were dipped in 60/ of 100 ppm EMP aqueous solution for 15 minutes at
15°C, 400 seedlings were dipped in each time of dipping (Apr. 9).

Table 13. R OKEFRMEDOEI

Change of the Hg concentration of the solution after dipping.

< ViR L % #”
No. of repeat Conc. (ppm)
1 95 XU OIKSRIREEIT 109.5 ppm
2 71.5 Initial Hg concentration was 109.5
3 57 ppm.
4 44
5 36.5

J. BRORELHR

R DR D EMP KRIFIDOMBWE L BEHBICS>VWTE LI B M2 2E% T ZoRREY BT
7 5 72o EMP KFnEIDOMES 25, 50, 75, 100ppm & L, RIEREEIZ 154, B 24 BRI L Lico

Z DFERIT Table 14 2L ¥

Table 14. FREZHRIC KT TRKEBBE DZHE
Effects of EMP concentration on sterilizing effects.
L ¢ v E L SRS LTpRE
Cone. (ppm) Repeat Colonies isolated
I 1
25 il 10
I 0
50 I bt
I 1
75 i o
1 0
100 i o
1 29
I 30

HRBFRDNE 15°C T AMRE S hic0b 24 FREHES hic (4 A23H).
Test pieces were dipped for 15 minutes at 15°C and then covered for 24 hours (Apr. 23).
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- ZORER, 25ppm TREREL, D TRASSY, ITHI0EOTIr=—FFEH L. LiL 50 ppm
~100 ppm TIXEDOREFHE T 2h T,
K. ¥ F

1. FicBW s HEREEL EE

B 100 ppm © EMP /Kfuile EPEM SLAOKEHRKIC, RERFEE 10, 20, 30503 LBV ICE
ZTC2HEN T YHEREL, EEERR LI, BEHIZ10 A30HT, BEERTSHE2MAT . ZhE
BEARMRECHE, AFSETEORBEBSE Ui, 2ORKE, FEFTIALEE L b ELEE LR R
I TEY, ZRBO oAb ot LR LZORMEEICIRE R {HELRETS b0 L, BHEL
TEPEFTEY, 3~5mmTLEEYRELEETZ2L08HbITEZ (Plate 1, A)e DX HA#
a3 EMP, EPEM :HEFTH Y, RERHORVWERIRBBIRAONS (Plate 1, B), £7In
L RHBEOHBMBIZ—EL TRV, AL LTRTRICEBY . ZORELREMITE OERMEET
 BbORF AL, BHERERS b0K6 BRAS AR5 RN TER (Plate 1, O 2%, XUHE
FITBEL b OB L FRICRE L.

2. FiBU o ERAEL EE

JRE 100ppm » EMP KFAREIKICHAR 15 SMBEL, £V =F 1 8T 24 BlBET 2 0%
4H8H, 150, 22H, 30H, 5 A5 BO 1BHEIZLIERB I o T, FHEFNIEE I b I BH~HE
Z2AH0F 7oo ML 7R D EARDIEDIRAEIX (Plate 2, A~E) DY Th -7,

ZORER, 4308, 585 HORERICHIEL ZEATIE, SEMATH%3 B CESRBGAICRY, ¥
REMFERBIC R o720 ZHIRALTLABBE~4 20 HOHED S &b, BEFES T Tl
E UREARTE, HERIFERUEEARLFAC L REEARELSPAONLS, REORILE56 A
P EIIZEELCTERFEEFL (Plate 1, D), FIHOME bELAEE L RRIZA - 72,

3. BEWBEOFkLESE

4 B 12 BiZ¥BE 100ppm © EMP /K¥EHKic a. 15 4MHEREREL T, HMEROAER) =F
VIART 24 FEE. b. HIEEE B OMBEL TBRECRY T F LS T2AMEEE . #E
B3 X UMREE 15 HRIEEL C 24 B4R, ©3 LB ) OFETUE LcEARE icE L T, 8o
HEAR L REE WL T2,

ZOFER, c ORECREL THRE L CERIRBE FIHE L. HEROLEZREL THREBEOHE
Ehpxlca, bOMEETIREL ZOROEFTICEIFIRD X 5 RERIRL i, FiRb XEE
L THEO OV S ST L Zid 20,

4. IRV L FARORE

BTV 2HEEARE BBV, EMP 100 ppm FEHAAHE ORR X OV IREFR, HBOFEL EEL
DEREBATRORBICE > THE L.

SURRIERAE X A0 7RI L2 b D1k 1R b ded o 2o 8 AP HORE TR A LT AR L HEL
HEARLFAREE 2ZREELTRY, BHICEZAERBRL LEIFDLRRN,
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I E28EEXUCEE

BIEMRETRRE T, AEHICBEAIC X > TEORERLHMICHEEL TWIEE RS ¥ 5185k
PHHESh, ERERERINA TS, EELRIBEMTEREINCS 7 <V EAROBICEAL TS LT
< VERREICOWT, BEROKEBEFCHRECKEANE LW TIhEEET > HEZRRL .

AEIC X > TRLS W BRI 5, FEREAIC X 2 REDHROKB 1T Ethyl RABIKEA
T3 EMP KFAIR L K FEOFEEEBE X7,

BT =Y OREINCERARS X CEARICH L TRFEOBBRYEN 5B 5 T3 cycloheximide 12 &
> TCIDRMNBERT DI LN TERP DR, RBHITERELF LI LAY, ZOFRADLORE
BITLWOIHREFIATERWEDTHS 5, HLL HEHEATHS Blasticidin S 2\ Tik PMA
LOBRAAEL LW THREBRL722% 100ppm ORAFKICTLAEERET 52 L TERD 5 72o Zineb,
TUZ, Bariumpolysulfides 72 & OFigEAIL, HHSHAITH 5 TPTA, TBTO, TPCL 7 &z pie
2o feDiZ, Zhb OFEFNIFFEDEORIMIMAEL TV BRERHT, BMBICREL TL 2HEHEIC
HLTHBHE LTHERSATVB 0T, ZORKANTSHS, T TRBETREALTW 3R
BYEMCEPRER PO LDLBbh3, ZOZ kid, EHOKEHERZ L L TEZ PCP AI®
ERRBRP o LD NW2BTHA D,

BR L 72 HHOKSERIHR T, EMP Fp kv RESEE Hb LD T, Ethyl REHKSA EPEM,
EMA, EMP 2 oW THBEL 7228, EMP BRELEHRE LD Lice Thid, —RICHEBKERIOH
Gix Ethyl %t Phenyl %X W BE A2, Ethyl ROFTEL EMP R VBEARBRWIZ Ltk
Bl LBbhb,

LaL, RBAOEEREFDORBIR T, EMP KFHIZIRE 100 ppm DHFE 1 HXRETOEFHOF
FERRBDLRREN -0z, REB, CTRFARE 10, 15 SBETAESLES his BRE» O Sl
Nico ThIZRRATIHIFERARKT B R THRDPHELZ L TWeizd, BROTREIHE L THIEREAH
HRPLAEOFEE BEZ TV LBbhic, ThTRERICREL ik RE#+S kL
THECHFL TV REAZEVEL LTHLAML 7, ) KENE RIS R, = OfEEN
LEEANE EMP AITh, TORBCHRERET 51217 TR, HONMIKBALTW3 BiclEHE
BB LNEHRZ LAMBA L. ZOX IR LI LABERTEI 2D TWAHEESEEZ ZoR
BRIzt W AWTRBRE TR - T742bH EMP KFARIICBREZBEL, LIHL TR =FL
VAR A B AN TRUC TS LSRR 0 BB B 58T, BoNIBICERE (ERS X 57500
Thd. ZORFRFEBUEOMENHL PR bR,

& b HABEBKEFIC OWTHBLEY I8 2 o iR, EMP ARHEOBWRELRSH L h 125
b, £z EMP Bz oW TkFAl, AAOMMPEE LB L oEREKFFOFRRLR T AT,

EMP #lic k 5 BEEBHEZEODRIC OV T, BEICX 2KBOME, BB X s BEPEBARAD
BEE WD 2o0EREZEELAT IR LAV, ThERMNT B-0IC, ETEBE HEORHE»2
THRR Lo T ORBRIZBERFEE O 5, 10, 15 7OMICKE 2EXRD bR, BB L 3 i
Bl ZhU LOBRCERRD ek ol A FESHERRM L KSAER L OB I X, BE
1BRIDNICE DD TH L OABENETCMAEL, 20% 2BEETELVEARRLAR W, Ki2
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B0 156 AT 14HTYH 15 SR THLABERICELVWEIRRS hizv, EgRRHIc VLT, #
B E AV ERICX 5 LRIV m Y 15t/107 LA EDEEE (1tablet=1g, Hg & LT 2.5%)
3HBETIE 6 BT HADREZELT LORTNS, ZOZLe2HRT, 55REILEROKE
PRICHBELICRETH Y, EBRENRCRETHBERROREOFEIRIRBENIRE {EAT 3R
PORTHRETHS 100ppm FEOBHE SHEFERITLTENEEL TV b0 LBbhs., RIER
DFEIEOBER 5, 10°C DFANE S WIBHRED OFE O 2 v = — B0 Hbhics, 15°C TiEAk
B E- e FHES D o 1z EPREPOKBEORRIPRICHEL RIS 2o 1o, RBEEIIZ
RV zFrriahiy v ANTHEEZ LEXHRCZIRED b IR o .

JBEE 100 ppm © EMP KFiflZ 60/ £V, ZHICFRIREA 400 A% 15 HFEBET 208 % < ViREL
TEBORAEH - BEDRERBRUIER T, BHOFEERY TF L, hhay s LTHION
TRIRo-7d, SEEETRFECLIOBREDRE LY Liz. ZOR, T/4bb 2EETHOEIRR
Eix 71.5ppm THD, 3EHETHIZIX 57ppm &5 TW5,

KRBEC OV T, RBRAOHKREPS 100 ppm BEFREORA L ZX T FRBRE DL ZORETE
T oteht, RRREFERORBKERTIX 71.5ppm ORETHLREDRVBD bhic. TOd, &b
ICBEI W THER L 72 Ri1X 50~100 ppm T WEIEEZ L L.

BB, ZO—HORROBERE RS L, RRETA- L, BEPDROLVIECERH DL HIE
bhs. T72bb 12~1 AICABR Lz Table 2~5 &, 2 AIRRBR L7z Table 9 OFERTIZ, #EZL
B o BB OEFE O HBEN Table 9 T 2L, ¥4 AORBRTH S Table 14 Tid 50~75 ppm
OPETHLTSCHREADREELZ LD L T3, Z0X ) R L RO LWL, BREORER X
BH0h, BREPCEALZREEOREBIZE b0, £3dZofMFEOMBEIZLEbDTHS I,

FEIZOWTIX, 10 BIZIEE 100 ppm ®» EMP KFi%l, EPEM LAz 10, 20, 30 AL EHEL,
ZhEMIEZA) CEEERRBTAET S LD, BELLENEFTET, REZELT HEXD
bbhico LAL 11 ARALUBENNIR T, T TIRAELLEARD, RELERCBERL - HEUSNC
BEVREDORE LB I, 6 AUBIEEL, R L EEL OBRREEAORRICX - T
BUERTY 8 AMA0AT PHIC B W TELEE & 0EFH LD bR oo

10 ARICHEIRAIE L 7c AR TIRIEENHECH T, 11 AFAUEOLET KEN T AN Lito2nT
%, BHECRBI Rk T <Y HHLUEAROREMHRBROBRICX 3 L, 11 APEICIIEROEDOHE
R L TRS T ISR T 5 Lo, —F, BENRDLhRL 230 b ZOKEH» L ThH
57, BOMBOBLOES WY, REOFELBR L LEXLND,

P ERRER LOEAE b bW THBEOREARL LOREC W TORBRERE O~_72% HEICIX
HECERECEMKSEHNEEALRFNIARLY, Zokdiz HFREOVWTIR +AREEN LETH
3. EREEOBERI OHEFIFRWHCRESh, Lvb IR, 0 BE 0 HEROESHGET
DEHEICEEE Ld uEe b v,

7B, ZOEAEEFEEDL EROBBRERPOHALP LRI CBFRECIEBTS X TATIVWENI Z
LTil, REMCEEBRMAERBI R, RBPOBRELRW—RELZLEbh3ERIZONT, &
DRPICEETSP b LA BREF O RREEZ T L2 BHE LT3 b0T HBZ L L
o



BT =Y FERREAIGRRR (7 7 = SerRi s — 8l —

vV #& E:3

1. 77~ YSRRREARCT 5, KB 3 AR OWTRER L 7,

2. BREZLLWTRBI RO ERERD screening DOFEFE EMP ANCEhEI T b vizo

3. EMP FRICBEREZBET 320 CREET3RFELRE T2 LTS ¥, PEEHHROH
AVRBETH B,

4. FRIEBEX 100ppm BEELL, ZOPABAROBRFEMEMIL5 5, PRI 3HHATI V.

5. EKIZ3EBRELLLFLWIRE LV 225,

6. FUBMIEENRDZ-HSTERETHS. (- FRERS IV E TRRICRET S 2 L3
EEBZT.

x ik

1) JtR{bEEELE LR - BRESOMBERICSWT, H&IER, 106, 26 pp., (1963)

2) PRI b T~ FEARERIBROBUK, BMBIE = 2 — X, 13, pp. 138~143, (1964)

3) ENERETSEEREETEE - REVREICHT 5 PCP Al (7 ny) HMAEKRBRNE. EiF
IR EEARSRZNERRSE, 11, 60 pp., (1956)

4 FEf— - E-HEER - AOZER - WAE—: 7 T <Y EROEARICET 551 (1),
FRBEA OEIERMAIC X 5P (FH), BHILXH#E, 10, pp. 67~69, (1961)

5) FREME— - REEEH - EHEIER - ROZHES - BA & AE (D, Y7 ua~®v A3 F WAl
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6) Bt BT YVEARERMHRE (1), RERESSTHEECRETERBICONT, H&dk
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) FNZER - B : REROHRREEICET 2R, W—in vitro & in vivo TN 5K H
BKSLA D, W BIREICHT S REERAORKER, HER®, 25 (1), p. 33, (1960)

8) MEH— - /N B . RN - RIFRE— BRI 50 7 <Y SRR, 76 B kKE
#, pp. 310~312, (1965)

9) YOKOTA, S. : Ecological studies on Guignardia laricina (SAWADA) W. YAMAMOTO et K.
ITO, the causal fungus of the shoot blight of larch trees, and climatic factors influencing
the outbreak of the disease. Bull. Govt. For. Expt. Sta., 184, pp. 1~79, (1966)

§% 5 B3 Explanation of plates

Plate 1. 2{EMHIL 3% Relation between the season of dipping and fungicidal injury with 100

ppm EMP solution.

A. KBEOFKRECEEN., FFEBHREL2ZIEL, Abnormal buds caused by the treat-
ment in autumn (Oct. 30). Growth had ceased after sprouting.

B. BEFEV R R IEEERELVEL 25, £:1073BE, £ :30203H. The longer
the time of dipping in autumn, the heavier the fungicidal injury. Left: dipped for 10
minutes, Right : dipped for 30 minutes.

C, D: BRI X 3REF 16 APATAETIRIIEEL, EXREE LML, These ab-
normal buds, caused by dipping in autumn, recovered by mid-June and began to
grow normally.

Plate 2. FREZBI o7 EDFEDRIELILE Relation between the state of buds when the
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treatments were applied and fungicidal injury.
A. 4A8H8 April 85 B. 4 H15H April 155 C. 4 A22H April 22; D. 4 H30 B April
30 E. 5A5H May 5. Sprouting buds in D and E were killed 3 days after the

treatment.

Chemical Control of the Shoot Blight of Larch causgd by
Guignardia laricina (SAwADA) YAMAMOTO et K. ITO.

IV. Nursery stock treatmen: with fungicides during the dormant stage in Hokkaido.

Katsuaki ENDO and Shun-ichi YOKOTA

(Résumé)

From the results of control experiments of foliar spraying during the growing season of
larch, it has been known that cycloheximide is the most effective for the control of the shoot
blight of larches. However, it is unable to control the disease completely, the infection in the
seedlings is inevitable to some extent. Therefore, methods to sterilize the causal fungus already
invading the infected shoots were tested.

1. Screening tests with various fungicides showed that EMP (Ethylmercuri phosphate) had
a sterilizing effect on the causal fungus in infected shoots.

2. Dipping the infected shoots into EMP aqueous solution is not entirely effective in
bringing about higher sterilization ; furthermore, it is necessary to cover the treated shoots soon
after dipping so as to avoid a sudden drying of the solution.

3. One hundred ppm EMP aqueous solution gave definitely good sterilizing results. It was
adequate to dip the seedlings into the solution for 5 minutes and to cover them for 3 hours.

4. It was necessary to prepare a new solution after 3 times of dipping.

5. Treating the seedlings in autumn, should be avoided because a fungicidal injury is
likely to occur. Injurious effects of the fungicide can also be expected by dipping the seedlings
after sprouting or dipping the root system, even in the treatment in spring.

Laboratory of Forest Pathology,
Hokkaido Branch,
Government Forest Experiment Station,
Sapporo, Hokkaido, Japan.
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B 5 = S A B B R B
V., WH LEARDOHEFERR (BFR)

= B B 2O
E A ® HB®

EHIC R BHBRA AT 2 TcbiT, BRRRRESLHL SN BT 2HANEL, WHLE
CHET ST LR - T HICHERBEORFRE THT 2 e OWBEOLEREP BRI hic. 0K
& BT BRI CARBITER S hic,

TORBEEMT BICHY, FEREAZREL WV IEREETERR &M, SR A,
BARREHAAE, HINERR SRS JCRERGETERASHICH L TES BILER LDIT 5,

I 2 A X B

Wit URRIZ 301 3 (RIS 0 3 B HEIANIC X 5 (KBRS BRI R 3 X OCRBRAIC - 5 NI B 20 5
RS DIEDIC, ETENERCE - TEADOR Y ) —=v 2 ElL .

1. SEEAOREDNOLE

s L U

1961412 A 15 iz, BHFIUAL D 8ELED D 5=V RBRKFAN D UEDPBFRELREL, RV zFL v
HI2EEH LT 0°C DRIBIERSBNIC R LT, 196242 B 1~3 B ZoME» b KEW 4mm T, F
DOHIBOEEIFERERTVWAEIE 5cm DE&IZE] > T, 105328 Ehic, ZhEEAEYAD
500cc BOFEIIK (F920°C) 2 5 MR L 741, 24 BRARE L, BOFRIL 0l kL T
1Ay 5 @FOOMBAE L o7z ThbEE (80%7 Va—V—0.1% F 2 v K—KE—HEH)
CX Y% A THAHERERE VT, 25°C T7 BB ETREEODBELZ T2V, s RE
LCEAEnan=—8KizX Y, ZOEERREI DI,

£ B & R

3EEROFERE ThEh Table 1~3 7T,

PLED#ER»E, MR 2o 500 {51, IV 1,000, 2,000 B LIFIeLYy (om
~%V3IF) @ 20ppm P EOBETEar=—BRHEhizv., 27 v (PCP) KTk BRER
RIS B Alternaria sp., Macrosporium sp., Pestalotia sp., Botrytis cinerea, Fusarium
sp. REEBEXT G, laricina Oz v =—1F5hic (Plate 1 B8,

2. YINPY, VALY VBRI VORELSIURRFBOLE

BIERMPS, VINVPURFEROT, RELRERMLOBREALMCL, Sbic, LEREAL

LTy INFVIRIEWEEZ b2 Wb TW3 Y A VY v B X URBOKRIBHEA KSR Oz v

(1) FEXBHREDHRES IWEER (2) WEXBREDRES 1WEE
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Table 1. FESMHEBPAFIRE IO T 5 FEIEAORE IR

Disinfectant effects of several fungicidal solutions for the dormant
causal fungus in diseased shoots of Japanese larch.

N el R & B e
Fungicide tested Concentration (time)| Element, content (ppm) Number of colony
I A .
Well-water }
vy A 7 v v 500 MEMC 84 15
Uspulun 1,000 4 42 24
Voo om v 500 EMP ' 69 0
Ruberon 1,000 7 34 15
. Tribasic copper sulfate 360 | 10
KB X Vv F ~ 500 PMC 14
Hg-Bordeaux 1,000 7 180 17
7 17
A by 10/, 6&E TPTA 400 18
Suzu 10/, 38 % 200 1
7B ox % A A 0 e 67 :
Organic-tin emulsion 1,000 " 100 28
7 =] M 200 PCP 4,500 22
Chlon ) 400 a 2,250 38

# Note : FHEHEANZ 5 BEEE Soaked in each solution for 5 hours.
MEMC, # b= FVEKER s EMP, Y UBR=F KGR s PMC, 7 = =/VHE{LKER
TPTA, B8N Y 7 ==V A X5 TBTO, MU TFFNMRAZFFVE
TRIRBEREEHA B, 19614E12H15H The diseased shoots were collected on Dec. 15, 1961.

Table 2. FERMERRPNRREICRT 3 BEER OFERIR
Disinfectant effects of various fungicidal solutions for the dormant causal
fungus in diseased shoots of Japanese larch.

- O B A s = =2 v = -
Fungicide tested Concentration (time)| Element, content (ppm) | . Number of colony
H# al K 21
Well-water
v N i b Mg 1,000 EPEM 33 0
Similton 2,000 % 17 0
VAN e N - 500 MEMC 84 2
Uspulun+Suzu +10/, 38E TPTA 200
Vv R v v+R X 500 EPM 69 3
Ruberon+Suzu © 4104, 38E TPTA 200
BEANVE —+2 X 200 CuSO,+3Cu(OH): 2,150 8
Marurin-Bordeaux +Suzu +10/, 34E TPTA 200
ﬂ(iﬁ{'ﬁﬂ/ F _ (Cp)‘l‘ 73 x« ‘ 500 CUSOA+SCU(OH)2 . 584
Hg_Bordeaux (cp)-+Suzu|  +10/, 36& EMP 7 !
g-bordeaux (Cp Z s TPTA 200
FIRA 49 AHI+PCP C E—2 5° Baume degree 5+PCP 19
Lime-sulphur+PCP + 5% 50,000
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Table 2. (->-3%) (Continued)
geo®oE oM | B B & 2w o= —

Fungicide tested

Concentration (time)

5
Element, content (ppm)

Number of colony

N-(Trichloromethylthio)-

F - Y ¥ 4 F 300 4-cyclohexene-1, 2- 15
Orthocide 600 dicarboximide 1, ooe 20
. 2, 3-Dichloro-1, 4 naphtho-|
x A4 x J v 500 qginoneDBij (dlifn-(xiethylthioca- 4
Lo rbamoy isulfide 600
Daiquinon " 400
Zinc ethylene-bisdithiocar-|
5 A = v 288 bamate 217 ég
. ” 108
Dithane 1,000 v 650 16

¥ Note : FEEHIZ 5 BFEHRE Soaked in each solution for 5 hours.
EPEM, =F N7 = RXF=)V/KER

Table 3.

RIRABRRPIR IR 9 B FREEA ORXEZH R

Disinfectant effects of several fungicidal solutions for the

causal fungus in diseased shoots of Japanese larch.

dormant

it R OE A ' B IR = -
Fungicide tested Concentration (time)| Element, content (ppm) Number of colony
Il 7K
Well-water 29
LA AL 500 EPEM 66 0
imilton
% v 500 PMF 36 2
eru
Fomiros 7 7 500 PMI 100 11
umiron
= < v v 50 " EMA 72 0
Emachine DDT 15,000
10,000 Cycloheximide 1 20
3,333 4 3 16
F T4 Y1 bKFAl 2,000 P 5 19
Naramycin 1,000 7 10 3
500 V4 20 0

& Note : BFEHKAIC 5 BRI Soaked in each solution for 5 hours.
PMF, 7==/V7 4 v 7 ZAFVKER; PMI, 7 = = ViR{LAKSR s EMA, = FVERER/KER

L DR E TR 5T,
EEH—1
BB X UOHE

FTRUFERCEL TV INVPVBLIOY ANV v OFIRBEOIKIC 5 BEREIEE L TERE L.

E S

Table 4 [ZRTEBY, IV Uid 3,500 fHRTOENTH Y, YAV T T, 2,000 E1RET

&60
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Table 4. BREBPVREREICHT 5L IN MLV ANY v OBEDE
Influences of concentrations of Similton and Soilsin solutions on disinfectant
effects for the dormant causal fungus in diseased shoots of Japanese larch.
R ' B & 2w =
Fungicide tested Concentration (time)| Element, content (ppm) Number of colony
7K

Well-water 29
2,000 EPEM 17 0
2,250 4 15 0

2 N % I\ v 2,500 Va 13 0

Similton 2,750 7 12 0
3,000 7 11 0
3,500 7 9 0
2,000 MMI 10 EMP 5 0
2,250 V4 9 V4 4 1
2,500 7 8 e 4 1

YV A v v 2,750 V4 7 7 4 4

Soilsin 3,000 7 7 v 3 3
3,250 4 6 4 3 1
3,500 7 6 7 3 4

#  Note : £ZWKIC 5 BREHE

MMI, FiLA F KR

EHB—2
bk LU

MErEDE»E, BIERICEL,

WL,

£ R & X

Table 5 Z;RTELBD,
FRETHEF L

Table 5.

VIV UTE,

Soaked in each solution for 5 hours.

1R EDRRT RESRYH Y,

¥ IV V3,000 FEHE, VA VY v 2,500 fEIRIC BTER RSB L TE

ANy TR

BFHMED S TN b VAN L HRORBERRER & SR
Influences of soaked time in Similton and Soilsin solutions on disinfectant effects of
the dormant causal fungus in disease shoots of Japanese larch.

¥ % )W b Vv Similton Yy A4 Jm ¥ v Soilsin
B B B M a v = — B ®E B B am = —
Time soaked Number of colony Time soaked Number of colony
K (Well-water) 22 &K (Well-water) 22
30 43 (min.) 2 30 4 (min.) 10
1B Chour) 0 1 B Chour) 9
2 7 0 2 7 3
3 7 0 3 7 0
4 v 0 4 7 2
5 7 0 5 7 1
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EBR—3

HEB X U5

196246 H7 Biz, 10RKREFULEFILAL O IEEOERANIS BEL BREEERMEL L
2o 6 A 11 BICSEMRREE 22°C, FREDREE L RIEFFMIC & Y AIERICHEL TERL 72,

-

Table 6 ITRF L% D, HIOKBRTRELREHREBDC ¥ IV b o 1,000 K 1B RFEK T
LARVEFL TS,

Table 6. BREBPNRREICHT S IV &V ANy L OBRBETHRIC
BXIETRE L BEBEORE
Influences of concentrations of Similton and Soilsin solutions and soaked

time in the solutions on disinfectant effects for the dormant
causal fungus in diseased shoots of Japanese larch.

Bt ot o} b= E R o & K 2 ¥ B B Time soaked
Concentration Element, content -
Fungicide tested (time) (ppm) 304 (min.) 1 B¢ Chour)
‘ 1,000 EPEM 38 21 9
I 1,500 v 22 28 28
Similton 2,000 v 16 25 9
500 MMI 40 EMP 20 20 12
/. ’f v 1,000 7 20 7 10 24 22
Soilsin 1,500 7 13 v 7 24 22

¥ Note : BFREIRESEHAH, 1962466 B 7 H The diseased shoots were collected on June 7, 1962,

Table 7. BHRMEBPREEICHT Y IV b oy OREHRIC
BXETRE L BERFORE
Influences of concentrations of Similton and Emachine solutions and soaked

time in the solutions on disinfectant effects for the dormant
causal fungus in diseased shoots of Japanese larch.

Y ; R & & & B & K B Time soaked
BB R A #® K Element, content

Fungicide tested |Concentration (time) (ppm) 3043y (min.) 1 B[ (hour)
HFK Well-water — 31
500 EPEM 66 0] 0
750 4 44 0 0
oI h 1,000 | # 33 0 0
Similton 1,250 P % 2 6
1,500 7 22 7 6
30 EMA 120 0 0
50 e 72 0 0
= v v 100 v 36 0
Emachine 150 P 24 12 o
200 7 18 7 4

£ Note: BREIREFHH, 19624E 6 A28H The diseased shoots were collected on June 28, 1962.
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ER—4

bt X U

196246 A 28 HIZ, BHFIA K OEREERHD 7 EEDBFEANOREL b0 Bz, 7ATH
2, FHIOWR 22°C, FERE & BEEFMC X b AIERICEL TERL 2.

E R & R

Table 7IZRT LBV, ¥ IV TR 1,000 fEHET 30 F CHREDRSH Y, =<2 U Tk 50 fFKT
133047, 150 fEHETid 1 R TR RN RD b5,

3. TFUKBRIEEYOKIHE EHFIOREND LB

CHETORRNPS, T FARKEHIORENRAEEESED b, E I RRHIBATE O <>
Aoz v (EMA) B2 VY ER2OT, FEFNKBILEYO < v HAHF & AT OZE S
DB EITR - T2,

FEH—1

Mhhs X UHE:

BRI 1963 48 3 A 20 HICHFR T o MRS 7 RIUHLO 13 FAEMA» DIRE LT, £t
MFEHID Hg 100 ppm WEEEY, 18°C OIRRICED, PR GREBERLE 2 MERL T, FTERHE
BEE—HKEE T ZOEZEEL, iz 2hThoRROBHEERZ T, KB (FEEEN) 28
CIeHk TR LRBRE L, 1 0EBRICE L CRREZ S8 L TREHREY kUi,

£ B/ R

Table 8, 9 iTRF LY, AKiick D A L LRENPE T+ 3 ERASBO OB, £/ EMP &

Table 8. FEIRMEBAREE CHT 5 = F A KERLAY DK T &
< ¥ VAR DOREZI RO ik
Comparison of disinfectant effects between wettable powders and emulsifiable
concentrates with machine oil for the dormant causal fungus
in diseased shoots of Japanese larch.

(ESEIEE- 2 w = — %  Number of colony
Lapsed day 0
st 100 ppm 200 ppm
?EE Alf‘lElE A?EE A1f4HE A?HE A1f4EIE
e After ter ter ter ter ter
Fungicide tested 6 day 14 day 6 day 14 day 6 day 14 day
7K Well-water 41 50
EMP (wvRuy) 4 6 0 4
EMP (Jfifk Raw material) 7 18 0 1
EMP (Hg 2.5%ih%il :
Oil emulsion) 3 15 2 4
EMA (JR{f Raw material) 0 4 0 1
EMA (Hg 2.5%h#|
EMO (H é)}ﬂlﬁejmulsion) 4 10 1 6
g 2.5% Al
Oil emulsion) 3 2 0 0

# Note : 18°C3E¥RIZ 20 ¥R Dipped in each solution which were kept at 18°C for 20
minutes. EMO, #F v A VERxF VKER
FEIRIIREELEA H, 196348 3 H20H The diseased shoots were collected on March 20, 1963.
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Table 9. T=FAKRBEMOREDIRICBIET < v HOBOFE
Influences of amount of machine oil in ethylmercuric compounds solutions on disinfectant
effects for the dormant causal fungus in diseased shoots of Japanese larch.

\{Eﬂ@% Amount of oil B % Control 5 £ time
—_—
KB H K Lapsed day

10 % time

7HBHE 18HE 7HE 18H B 7HHE 18HE
After After After After After After
7 day 18 day 7 day 18 day 7 day 18 day

e
Fungicide tested
<3095 25fEHR
Machpi'ne95 X 25 47 48
EMP (Hg 2.5%jHh#|

Qil emulsion) 2 8 8 ? ® 1
EMA (Hg 2.5%iH#|

Oil emulsion) 1 7 8 ° ° ’
EMO (Hg 2.5% %l 5 5 8 20 8 15

QOil emulsion)

# Note : 18°C Hg 100 ppm iz 20 3iRiE
Dipped in Hg 100 ppm solutions which were kept at 18°C for 20 minutes.

EMA OKFIH & HFO BRI OV T KB LRV Tk, WEIDE S 8 BREHEETL, KEX TR
EMP TR0 lHIAB L Y, EMA TREEARETRRV. RBY IN MU TRHOERIZRBT 2R
RRTRE CRPRERKRE D o iC bbb ¥, ERMREOMRIEL, EMP 8L EMA #% -
L F<hTns,

EBR—2

HEBIOHE

196355 A 7 Hic, BFRTOIMBE Y ZRMEOK 8 FLEDOBRAN bLBRELIHBE Avic, B

Table 10. BFHEEPREREICHT 5 = FAKELE OKFE &
<V VAR OREZIR O R Ok

Comparison of disinfectant effects between wettable powders and emulsifiable concentrates
with machine oil for the dormant causal fungus in diseased shoots of Japanese larch.

: #Ei@ H 3 Lapsed day 6HE After 6 day | 18HE After 18 day
BRI Soaked time (min.)
~ 5 10 20 30 5 10 20 30
HE3$KH Fungicide tested
7K Water 40 40
EMP (J&f& Raw material) 2 0 0 0 18 8 3 0
EMP (Hg 2.5%il#Al Oil emulsion) 4 0 0 0 23 5 2 2
EMA (JFff Raw material) 8 2 0 0 20 13 11 16
EMA (Hg 2.5%3#%] Oil emulsion) 2 0 0 0 21 3 0 0
EMO (Hg 2.5%i#%] Oil emulsion) 0 0 0 0 16 17 4
6ERIH & # v New tablet Nichino-meru
(Ethyl mercuric sulphate Hg 1.3%) 8 6 9 0 24 19 22 2
A VELH
Soil-emulsion (N-ethyl mercuric P-toluene 8 9 2 0 17 15 14 5
sulfonchloramide (Hg 2.0%)
¥V b Y Similton (EPEM) 13 7 1 0 21 15 14 17

# Note : Hg 100 ppm Wi BH, ¥R 18°C, K3
Dipped in 100 ppm solution which was kept at 18°C no washed with water.
REREEAR 1963485 A7 H The diseased shoots were collected on May 7, 1963.
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stEAIDKFiFIO Hg & LT 100 ppm 3LV 200 ppm DOEIED, BIERICHEL T, ElEL. 28
EMO TRR/KIZRERRD IeH/KFIFIRK & BRI L 7o

£ B B R

Table 10 IZ5RT & BV, 100ppm TRWFHORK THEF L, EMP TikilHl & AFF Crageg oz
REDLIRVE, BRIV nr0igdnae=—ERlPRr0oik, Ve R T Penicillium
sp. ORENEL, FFFEHOKEEME Lt ELbN5. KIZ EMA TidKFF X Y b Al
DIE D BFIREL > T B,

EHR—3

B L UHE

BIESB L FLBHEE v, EMP, EMA BXU EMO o<y vl Zhbicwy v 95 (FALAI
TAM) 25EBIUI0MEEMZ72bDEHANT Hg L LT 100 ppm BHT 2EREMEY, BIERIC
U TEM L.

Table 11 IZFT LB, WTFhOEHL <Y U HOBEET L1 L - CRENRZETT 5EHAS S
%,

Table 11. FERMEBARREICHT 5 = F AKRFAB OKTH &
< VAL OB RO ik OkEE)
Comparison of disinfectant effects between wettable powders and emulsifiable concentrates

with machine oil for the dormant causal fungus in diseased shoots
of Japanese larch (washed with water).

) il A3 Lapsed day 6 HE After 6 day 18HE After 18 day
B Soaked time (min.)
_ 5 10 20 30 5 10 20 30
BEAAZEA] Fungicide tested
7K Water 40 46
EMP (Jif& Raw material) 0 0 0 24 24 15 2
EMP (Hg 2.5% Oil emulsion) 4 1 0 0 34 17 21 6
EMA (JRf& Raw material) 7 1 0 0 26 27 12 10
EMA (Hg 2.5%i#%] Oil emulsion) 0 0 0 0 | 20 15 20 11
EMO (Hg 2.5% Oil emulsion) 4 0 0 0 31 19 6 20
HEERIH & 2 v New tablet Nichino-meru .
(Ethyl mercuric sulphate Hg 1.3%) 8 3 7 0 36 * 3 15
VA VELE
Soil-emulsion N-ethyl mercuric P-toluene 7 5 0 3 29 31 22 23
sulfonchloramide (Hg 2.0%)
¥YINVbhv Similton (EPEM) 16 4 3 1 32 27 22 | 24

& Note : FEAIORFEM & FIREHIREK TAYE

Washed with sterilized water for same times as soaking in fungicidal solutions.

I AS5<TYRREEESAR

1. Y3nbrvéxzvervickamuns
ERNERIZBNTHEBIZIEOENY IV bt ov Y it X 5KEILH L0 BRE ORERRE E
LTz



H 7= SR EAIRRER (7 7 = SR ses) — 9 —

Rbts LUOH

B X 19624210 A 10 Hic, EXEM»OHREL 1 FERE 1 FAOBREHEFEHIK, 10472
BE{RRT, MEREFTERED RY =F L3y YN0 157 (15°C) ORKIC L EMEHE Lz, A
BEZOIDICFILZHEMARIE L 2. 2B5 1 FEILE B OBHARDRBIISHIENLPLHIL L TREKIE
E&THY, HIEURIHEIT -2 VHEL, FEXRBL TV, £ L TEH 1 BoMEI A3
AR, LRV INPUVRIEBWTHER BBV X dich- THREL, BHFE4H 190X
SRAOBYRD SRRt S W e ERHRAND 7 v A FHEE L+ 3{ERR X OEAME X ) BV TLAEBD L
ZREEL T, m?2 Hlc Y 4R TFOMRL T, H1KRERICX 3FRREBEFE L. RBBRECHERL
TR I X B EYE S B e 0 I RBGE IS T IORATIZEN Y & - THRE LT,

S

HHEAMIEE TIFORAL 228 WHELBLBRATLEWICKET 2 b 00075 - TE e, EUEY
Tid 5 AFICEIAEDL > THREDGHET 2 b 00D - 7223, FHierBRI7ALA»RDLH, 3L
AERT, 8 ARIEDbh, 9H 30 BETORMIKEL Table 12, 13 12777

ZOFRERPG, ¥ IV 700 FEHRILE T, 2L BR LD 57225 MEREIHEL, &<ic10A18
HALEXICE L, 1,000 5K CidibEEMET 3525, 12 A 3 B AR TR FER1H O hic.
WIZT=Y VETIR 708 E U100 L bz, ¥ IN VBRI, &L THRZIEE 70 K TiZE L
2%, 100 fEX TP R IV BRL TV 5B,

Table 12. ¥ IV b RBRIKIC X 2 BRE OHERRER
Disinfectant effects of dipping with Similton solution for Japanese larch stocks
affected by the shoot blight (at autumn).

Germination percentage | Percentage of stocks Percentage of stocks
Date of treatment of buds (%) died (%) diseased (%)

JE Al # B Concentration of the fungicide : Hg 28 ppm (700 times)

18/X—1962 10 86.9 0
2/XI—1962 70 18.3 0
3/X0—1962 76 22.0 0

¥ %] # E  Concentration of the fungicide : Hg 20 ppm (1,000 times)

18/ X—1962 14 56.0 0
2/XI—1962 80 10.2 0
3/XI—1962 62 19.5 27.0

it :icd Control &K Water

18/X—1962
2/XI—1962 72 13.0 37.9
3/X1—1962

#  Note : H#i % 15°C JEIRIC 1 FERTRIE

The tops of stocks were soaked in the solutions kept at 15°C for 1 hour.
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Table 13. == L IRIRIEIC X % ByRE O BHRRIER
Disinfectant effects of dipping with Emachine solution for Japanese
larch stocks affected by the shoot blight.

wmae g | F K WS E | Wk MR | Wk R E
Germination percentage | Percentage of stocks Percentage of stocks
Date of treatment of buds (%) died (%) diseased (%)

¥ Al ¥ E  Concentration of the fungicide : Hg 35 ppm (70 times)

18/X—1962 18 98.0 0
2/X[—1962 80 22.9 0
3/XM1—1962 74 22.0 0

3K Al ¥ E  Concentration of the fungicide : Hg 25 ppm (100 times)

18/X—1962 16 94.0 0
2/XI—1962 86 14.0 23.2
3/XI—1962 64 26.0 29.4

st ! M Control /&K Water
18/X—1962
2/XI—1962 72 13.0 37.9
3/X1—1962

2. IFIFRKEFICKZELE

TERE - $RH (1963)VP1xHikE: EMP (U VEBR=FAKER) BEIR (Hg 100 ppm) (CEREFIRBEER
B3tk THEERMENIRRD B Z LERE L. FRBRIIZhEBEIZLTEE LR,

bt X U ,

FEEEIARR L FIC b 02 RESEAL ST TH W, 19634E4 A 2 Hiz, BIRBRICEL T, £¥EHKc15
%r, 304y, EMP 125ppm TiX 20 SRR L T, %72 EMP 125ppm X CiIHEER 24 BRI =—1
WAL THERL, FRREBERA.

RBRE R

FFOBU x ORBIZFEENCE LNEN 2D 5726

Table 14. FHEKBAMERIC X 2BREOWHERR GFLE)

Disinfectant effects of dipping with several mercury compounds solutions for Japanese
larch stocks affected by the shoot blight (at spring).

B #®oOXK A B ;| ok M %erceztza e ?f& %erffntaggke j/_’f'g
Fungicide tested Time dipped (min.) died stockg (%) infected stock (%)

4L (k) Control (water) 30 8.1 51.4
EMP (Jif&) Hg 100 ppm 15 8.6 2.7
EMP (Raw material) 30 13.5 1.2
EMA (Ruberon) Hg 125 ppm 20 22.6 )

EMA 2.5% Hg 125ppm 15 17.0 2.7
EMA 2.5% oil emulsion 30 17.4 0

EMO 2.5% Hg 125 ppm 15 6.3 2.2
EMO 2.5% oil emulsion 30 7.7 3.6
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BEEBNICEBRL TV ARREOEARD EAEIC X 55 LWHMBOMIER S5 ~ 6 ATt bR bhi
DB, FeRFERI6 ARPBIILE 7. 9HA 30 BETOMREE Table 14 127577,

ZORERPS, KR EMP 125 ppm 20 FiREHBER, EMA HARK TE®E<, EMP (&) 30
FERLRREL 2o T B BRREBIZWFhoIAMLE L BEIcP 2 <, L < EMP 125ppm 205
BEHEX ¢ EMA 30 5BREXKICBNTELY.

3. FBEKBHIBAOBREDBNIIVHEHICEXITEE

b L UFE

PEEIT 1 EPRE 1 FEREE T, 2L FX MRV 196343 A 26 HIZ, FIEAID 100, 200
ppm & (A 15°C) i 30 HREL, LEBIKEX T2V, TORERELEEREE R,

-

Table 15 TR T LRY, FEANHIFERBCEELBIES Y, T OB 22 -7,

Table 15. FEAEH OV =V H B IETEHE

Effects of the mercury compounds for Japanese larch stocks.

PPV ) ” 3 Bﬁﬁ«[ﬂ(ﬁ? Process of leafing (%)

Fungicide tested Concentration (ppm) 11/IV , 22/IV
SEALEE () Control (water) 16 | 100
EMP & f{& 100 8 100
EMP raw material 200 12 100
EMA & & 100 24 100
EMA raw material 200 4 100
EMA # # 100 44 100
EMA oil emulsion 200 16 100
EMO #H Al 100 12 100
EMO oil emulsion 200 12 100

I Z28EXCER

LSRBEDFEROBNERERN D, FRKRERORED IV HEDIEE T, ZORTZF VRO EMP,
EMA XU EPEM 22 Th 5, LL, ZOPT EPEM i EREEOBECHARE W G
HFECIE, 1E00bDIE > TS, EMP BEHCHSZE LI, T - A OWED? c—%L, Bk
DIKIEEFREC X 5 EBOTRESEID b iz, L LIKEBEAOER oM 2N DL EL
BB, BTHhPLARBANC L ZREWE L BFEBIODav=—F, 22V BHRATE LR
£, ZALKFANTIHAR R RERIOEAIL ShTW5, L ERHENC/ERLTERRE 2RI L
BHBEPLINTNBZLLBERED B D LELONS,

REHRE OREHIEARY 2 L L THEERDEIZED BN TS PCP BIXUZhICHRA+ VA%
TR L7 b ORBENIPE. £ 1T PCP RBRMABRIC SR EET 5EBORELMEL T, &
RREEOME S 2 v = —2FRE N, 2o ORFEEO LB ISRAMHESED b i,
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FREPO R ERFIRIEIC & ) RRIREICH T2 HEAE#» D, T b0l LTERKERLAY,
BFRAZBIVY 7 a~i Y IFEHITF TS, PLED X S RHEMIZEE S D Z U0 BREOEER
BRSO LD LN, L L, BAROKIEHIEZCIHBKSERI SN ER O FTREER 2V,

wiz EMP, EMA 8 XU EMO Zofiic X 5 @HEABEKETNMIHARE Y, Erzhbovy
VA0 ARAFFIHL L THY ., HOBREIRTLILRETT2BAAAR LS. ZOFRE
BERENIDERTIC L2935 WTHEBA~DBREEDIETIC X 52520 THWRWA, EE - HEY ofE
BBATH, WTHORERENERICIATIFOE S 23 Ch TS & LTIV, Eief X0 b BIHOB
B R b A MKEOKFIANIZ L L TRLANTE B v H 2,

LA RO RAESER & NI B 0 IR IR X 5 ERER» b, F—RHoLBEc>nTAaD L, i
RBREIC & - TEAICHT AN OENEE TH 5. —RCHKROBLANCERES hic b DTIEHN
RFFL, BEEE KIFOIBROBABIO S O TIIFRL R BEHEARED bhiz. 20X I RERSELN
TREZ DWW Tk, SHORFVBSBETH 5,

WH L olERBRICBN T, IV hy (EPEM) @ Hg 28, 20ppm Bz < v (EMA)
® 35, 25ppm 1 FEFIRETIE, FEIC L AMESIZARRIESL L LUEBHORVWEEBETH D,
EMP (WRwuy), EMA XU EMO #HWiEOR»PRWELH U0 100, 125ppm D 15,
20, 30 5y DERFRILEORROMILBRIIEETH S, LA L EMP 125ppm, 20 73iR{EHE 24 R
X CIXBRRIENE LW SRS E <, %7 EMP 100 ppm 30 4y[4L3#, EMA 125 ppm 15 ZrfEiiss
THLRRXEBL VDT, EMP IZ2WTiE, =i - BP0 X 512, 100 ppm 15 57HAE, 3 Rk
BEZYTHS 9. RBREWZHT S EMP, EMA XU EMO ©® 100, 200 ppm 30 54U TiiE

LAYEEREP T,

x 13

1D EERH - BEE— 2 T <Y BEREABGERRER, UH UERO INEHIRIEHRE, b5 #3%,
168, pp. 21~25, (1963)

2) P h 7w Y SRR O KARER, BIATEAOWHE, dLHHE, 173, pp. 16~

20, (1963)

3) Al E: PR (UARER), B FILE, pp. 206~211, (1958)

4) SRR : BEBHIF, FOX FEILE, pp. 20~22, (1965)

5) B {07 VERRRECHT S FEEERAERO HET GEE)., HHRR. 26. 5 p.
26, (1961)

6) D BRERREA L LToRMA LAY, BEOEE, 2, pp. 17~24, (1961)

7) ERE— SRS, B EEE, pp. 1~382, (1956)

8) EE— : EEREICHT 2 RERORREICET 2RE, EYlhE. 10, 1, pp. 23~26,
(1956)

9) LER— : HEEEIRO EREBEE S, R, REROBEH, Ex Kt pp. 206~
211, (1957)

10) MEE—: b7V OSER, A ERE, 26, pp. 1~125, (1964)
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#% B¢ B3  Explanation of plate

X 7= BIRARBPRIREIC T 2 SEEAOREDR

Disinfectant effects of various fungicidal solutions for the dormant causal fungus in diseased

shoots of Japanese larch (soaked 5 hours).

A.

T

a

[ =i I ¢ T = P B = - T T = PR e I = - B T« B = PO B - R LA = PO e T o

. YAV Uspulun, 500 f£#8 times solution
. 7 1,000 4
. X » » Ruberon, .500 7
7 1,000 7
. K$RFIWVF — Hg-Bordeaux, 500 #
. 7 1,000 ~»
. AX Suzu, 10/, 64§ tablets
. v 3 v
. BB A XIH Organic-tin emulsion 300 {%¥# times solution
. v 600 7
4 1,000 Vs

.

Control (HF7K Well-water)

. BRNVF —+ 2 X Marurin-Bordeaux+ Suzu, 200 f&# tims solution+10/, 3§F tablets

KAV K —+ 2 X Hg-Bordeaux+Suzu, 500 f##E times solution+10/, 3&E tablets

. YA )W+ Z X Uspulun+Suzu, 500 f&¥#% times solution+10/, 34 tablets

a4+ Z X Ruberon+Suzu, 500 {%#% times solution
IV bV Similton, 2,000 f&¥# times solution

4 1,000 7

#—Y %4 F Orthocide, 300 f%¥# times solution
7 600 7

&A% /> Daiquinon, 400 Ve
7 600 ”

. AKA A7 A% Lime-sulphur+PCP, Baume 5°+5,000 ppm
. 7 uY Chlon, 200 f&¥#& times solution

V4 400 V4
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Chemical Control of the Shoot Blight of Larch caused by
Guignardia laricina (SAWADA) YAMAMOTO et K. ITO.

V. Nursery stock treatment with fungicides during the dormant stage in Iwate Prefecture.

Kunihiko SATO and Tsugio SHOJI

(Résumé)

The planting of shoot blight diseased Japanese larch stocks is a conspicuous cause of sprea-
ding the disease in plantations. In order to determine the disinfectant method for stocks
affected with the blight before planting, the following experiments were carried out.

From the diseased shoots developing abundant perithecia of Guignardia laricina, the causal
fungus of the shoot blight were cut to 5 cm length and were soaked in various fungicidal
solutions from 30 minutes to 5 hours. After 24 hours from the treatments, the disinfectant of
the fungicides were tested by isolation of the causal fungus from the disinfected shoots. Among
the fungicides tested, ethyl mercuric compounds were most effective, especially EPM, EMA
and EPEM (Tables 1~7, Plate 1).

From the experiments it was made clear that PCNB was of value in controlling mold
contamination during-the isolation of the Guignardia,

The disinfectant effectiveness between machine oil emulsions and wettable powders of the
ethyl mercuric compounds was compared, and it was found that the effect of the oil emulsion
was lower than that of wettable powders, and according as the quantities of added machine
oil increased, the effect was decreased. The washing with water after the dipping in the
fungicidal solution reduced the disinfectant results (Tables 8~11).

In the repeated experiments, the disinfectant effects of the ethyl mercuric compound fungi-
cides for the dormant causal fungus in diseased shoots revealed the following seasonable vari-
ation : the overwintered causal fungus in diseased shoots which were collected in spring was
more resistant to the fungicides compared with those collected before overwintering in late
autumn.

From the above experiments, EMP may be most suitable for the dipping treatment of the
diseased stocks of Japanese larch for the reason that it was remarkably effective at short time
treatments.

The disinfectant effects of EPEM and EMA solutions for the diséased Japanese larch stocks
was examined by the dipping with Similton (Hg 20, 28 ppm) and Emachine (Hg 25, 35 ppm)
solutions for 1 hour in autumn. The majority of stocks treated died from phytotoxicity /by the
fungicides in the following spring (Tables 12~13).

The next spring, dipping test with EMP, EMA and EMO for the dormant diseased stocks
was performed. In the test the treatments with 100, 125 ppm (Hg) solutions of the fungicides
for 15, 20 and 30 minutes, respectively, gave effective control, but the occurrence of phytoto-
xicity in the stocks was observed in the plot which was dipped in 125 ppm solution of EMP for
20 minutes and covered with polyethylens bag (Tables 14~15).

Laboratory of Forest Pathology
Government Forest Experiment Station, Téhoku Branch Station

Morioka, Japan
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V. SEMAR D YRR 0 B b A
Mi B & B (tidgs)

BOm o O s B RO
#

H
% :.—r'E EE’(?:). */2-\ ﬂﬁ,} ?% —

I ¥ z »n &

TEMARD FAERBFR DIz 1T, cycloheximide & TPTA {E&%# (5ppm + 200 ppm, 20 ppm + 800
ppm) B~V IS F —CREICHAMATS (FhEh ha Hiz ) 300/ 3L U1500) BHBREEDSIRAN 39 445
HEEDOH 7Y BEHRMTETINR TS, ¥k, HEBMRARKE L TE, cycloheximide 5ppm &
'HWAQmeoﬁéﬂEhath%W(iﬁ&tbl%m)@%?6ﬁﬁ%$ﬁix¥&ul6m
BTy 450 BAORER (H?) BBZbhTnd, ZhboERIE WTFhL TS hRSR0H 3
TENMENTVS D, HFH 5\ IZEHMOER R Y L OFE, S, HFLLAY 3 S X —RERI X
MERTREL IV L, M EECRIC LT BURRIZ 100ce FoMEET 5 Z Ltk 5 L KCIEERERD
B DA THBICEREL S 5 L IZB LRV,
EHLEINLOAEEELT, b CHBM/INERD, 55 0iE~Y 275 —THEA LI WL
DEMRHICT TN T, BELRERE/DEMAT SBREOTREEEZ R L TERR, ThRFEPHTHEZ L
BEILNBIC Vo 72DT, 2OMBEEBET B, 2B, FREDO—MRITHEL EH], No.12 (1965) i
FEERL.

ABEET Db - T, RROETCHELEEY 525Nt 5/MEKE, BEEK
JR, BEEKRE, HEESIBES, BRERICh - TTRE, SHIr Wik BEILRRE, &
FE/NBER, 0 K, SERERZFARLERL Coe2nedtiE= KK B X CItR(EZTEKK D
BREALICX L TR 2 5B E R T 5,

I SHROTELEIUHER

1. 1964FEDHBRELABRER

a,. R R F &

A DRI S MR E 172 KT o 720 Z DISAMUIAER Y 7 < VIR ERRWBRB L L
TI98 FEFKICHER S Ne=dR v I T YR TH B FROREIZ 1961 FT AR LDREHLII LD, 196247
iR ~EEL 220, DBIEHERER>SWTNS, B 1.5~2.0m BE, HFBIEETHS,

(1) B ETHREBSHRARER - B+
(2) AMEBEXBREDEFRVNRER - AREIBREDR
(3)(4) drEEHHRERSRFEZA
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Table 1. HEFRIEAIORBIFRES X UBAAE (1964)

Fungicides, concentrations and the amount of spray (1964).

wKHES | XM oomm | B 2 KW E fi
No. of fungicide| Fungicide Conggg:'stlon Amou(r;t/ﬁ):)spray Remarks
vruA~FYIR )

! Cycloheximide ) 70 40

2 7 +PMI 70+ 630 40

3 4 +TPTA 70+ 2,000 40

4 _ v +TPTA 54200 300 BABH7Y 100ce

: ' 100 cc per each tree

5 % B Check — —

BEANIAIRNR 10/ 72 Y 6cc A 6 cc of spreader was added per 10 / of each solution.
BATAE : 7 AI13A, 250, 8 A10H, 230 (WAEKITSLVWIED, 983 H GlREAM)

Date of spray : July 13, 25, Aug. 10, 23 (Heavy rainfall was encountered soon after the spray),
Sept. 3 (Supplementary spray).

AREMHIERAE S LBV H > T, FRLREF A VREEB SN T35, BT ha 72V 2,500
OB TITRHI>ZL L L, 1ROKES%E 25mX8m (1/50ha) L Lic, ZOHIZIIFIS0ED T T~
YBEERTWS, Kihx3EL viELOFESEEE L, KEHERSIZ 157> EL THEL L, B
DEZEP -,

BERIEH, B, BRSOV TR, REEPSHMBENE~Y 278 — 12 X 5 WERDEBAHBED
BEtesBEL L, L QCHARIII A MEE L LV TEBATL 5 5 BB L 5 IR T 40/ /ha LD T2,
& BICHERIT 2 b T 3 BRBAIX & 30 T WloxBL +5 2L & Lk, Zhbid —#5L T Table
1LiZL»EhTns,

BT h > T, 7 RS ERRFII A MEREA L7z, ARROBE, 1 KOBATEIE 800cc &
SHBBOT, THEEDLDILTH—CEL PR—oOMEL 25, A MO ¥ > 7 I ANIEER
X, BAi KD - TRBLVBERET 50T, FIEOBMAEE AN TEWHAIZ, LEEIT LB
ERTWRVWI LIRS, T LRFTEEN800cck VWIDETHBINLBENPKREL ZIRT W, 2T T,
BAROBICIE, BHAEAOVEE & v 7 I ANTRR L ZBEROZNE 2 A TEF L, bidPRB N

------ ~ BHLIELS H<CAE L Rolc b ERPEROIERE ¥V 7T

Walking direction with spraying AL, CREHAFS ek D, BiRoR

, B =
____, . Drectionofspray. _________ EERNRICBE X5 & 9 i Lo BABAO

! b sany=smrnmmmne v oociks
I E oML,

1 (e o]

' _L_ B+ 584A1F Fig. LIzl TXoic15l
e e — — | — FoRMEI L THE - TSRS » THERNLR
L_______.%m_________. BEONRICIED - THIE L D 00 H ICEE

Diagram showing how to spray with mist machine Y PREIICEAL CTR-TL 35X oikli,. 20D
to the plantation (1964). M, BRI 143 20 ORREE Th olee =
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DYAEL, FTEEHICH L TEATE DT, 372 Y0bs2 L LIXEBRTH S, ZhickLTH
Az 100 cc FOMAT B ICELIRERIIHN6 ~ 7T TH -T2

BAAARIXT7TH13, 250, 8810, 23H04ETRT T3 FThH-72% 8823 HO MAKTE
BICEMYD 720 T, B2EHMTIEHKIS 9 A3 HICEMBAERI o7,

FERL LT, b5 YLEkoBmRIEE AR, B, #E, @&eRSLTcezhzhs5, 3,
1, 025AL, TheTYL CRGHEEZRD 2 HEL, HER XU LER5 RoMEOBROHFEIC
X o TRFRERER® 3 A HEEPOME L BRA L. ZOREIEFRBREANOLY T Vi on TRR
BAEAT (BUEEEORI) LR TRICBI 2 o7z, BEIIEKEOT v ¥ BKEL, BERCOW TR
EOHFEL VDT, FRERTIIREL A2 -7,

b.® B & %

HREAERIT Table 2 8LV Table 3 KLDHTEEY TH 5,

Table 2. RERFAMHE KT HOBEE*(1964)

Degree of damage* before and after the control experiment (1964).

7 BB (9FOE) R OB % QEDRE)
s8] Before the expt. (Damage in 1963) After the expt. (Damage in 1964)
1 4.5 4.7 4.6 4.6 2.2 1.0 1.1 1.4
2 4.1 4.4 4.8 4.4 0.6 1.2 1.1 1.0
3 3.6 4.2 4,1 4.0 1.2 1.5 1.4 1.4
4 4.1 4.6 4.3 4.3 1.2 1.3 1.4 1.3
B 4.0 4.3 4.3 4.2 3.6 3.4 4.0 3.8

* PR Degree of damage=(0-+a+1+b+3:c+5+d)/N,
N=a+b+c+d=2FEAE Total number of trees examined.
0 : {2 Healthy, 1: % Slightly damaged, 3 : #% Moderately damaged,
5: % Heavily damaged.

Table 3. FRERBRIAHT & & T %0 FBIRBFR*(1964)

Percentage of infection* before and after the control experiment (1964).

7 B o B BB (9sEORRE) OB % 9EOREE)
] 8 Before the expt. (Damage in 1963) After the expt. (Damage in 1964)
£ No.\ ¥ 5 T 5
of fungicide ! I 1 Mean ! I I Mean
1 89.3 88.0 89.8 89.1 26.7 15.3 15.7 19.2%*
2 77.6 88.3 91.9 86.3 6.5 10.9 14.8 10, 7%*
3 69.4 77.1 87.8 79.4 13.4 19.3 25.2 20. 1**
4 83.9 92.1 86.2 87.4 10.3 17.0 20.1 16.1%*
5 72.2 80.5 80.2 77.9 62.6 56.9 67.4 62.1

* RO L6 AOTHEBBRL TWBEH, WanhIZ X > TRREEEZRD .
Percentage of infection was obtained by examination for each tree whether or not upper 6
shoots were infected.
** 1 %OERBTHE  Significant in 1% level.
BN EERERBRE (1%7KYE) Results of examination on the least significant difference in 1% level.
FEHIES No. of fungicide 2 4 1 3 5
E# Mean lOl.7 16.1 19.2 20|.1 62.1
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Table 2 IZRURBALAT L T ROTFHHREEOHBE 2 LD L b0 ThH B, Thicksl, HEED
BERDUL, PREE 4.0~4.6 TELORLBERBICH -2 L B3b2 3, LaL, RRKETHRIZE
BARKD 3.8 ZER< L 1.0~1.4 LW HER LT X5, BHEOHEREND MERE BEL TS
Y, FHIBAOMENAY 2 9T ) pSbhd,

FHBAODREBFRBRIC X > THB L, Table 3 Hbh3 X Hiz, FHEIIEEAE DK 80%
DEDEZLDLTEY, ZR—RICBLWEEEL 5 J TWeohs, KRTHIZ10~20% B8R L, #ME
BECZ- TV Z L8005, EEAXOBRERIINEL VS 15% WO LTHhBE0E, FEEIME
FEIVVEEFRS DBV - T, BARICHLNEZZE LWL, Bb P CERE®A LS
LI BPBRBROBDON LA TINEEZX O NG, FEAICITEAIBAX & EBAAK & ORicFE 22
BHLDONTH, HEAEHRICEREOER DS NA b 5T,

FEEIL, ha b7V 300/ BRI, WAEOEDOHBENDIE 5 cighid, EEL LTOLEIIREDL
high o Tzo

2. 1965FEEDRBRAELABRBR

a. X B’ F

AEEORBRRERICL L 5F, AEETEERC L 2 BABAIRIIL, I X MBIz 38H0HL L
Too EREBRORBARIE fnd iz, BAiEOEM L FEX IE L, ZhdEEREIC X > TRECRE
% check L7z REARKOEBEL PR Y KREL LT EENHAROBREBILNEEZ N, WEH I WL
EM ORI & DBIR TR L L hia o,

RERL 2PFICEB Lo TD 1235/ MUEHE 172 HBET, AIERBREITR - ToHIENT, 213D
ha &7z Y 2,500 AHEHED & T BHICRE Lic, WEBREIIWME THEIX 2.0~2.5m Th 5. b5 121k
EWENE B HIET, WMAMBEMRO=F I T~ VEKMTH S, MRTERERLBE T, HEE
E3HThs. 2k, ERNEHRBEENTOMRRRIIEEENRD, SREHKE, LEBEANKEESGL,
HEARFOWAIOL LizBZ bbb D TH S,

HREA, BER I UBMERLIZOWTIE Table 4 2 LT L8V T, cycloheximide+PMI Ko
PMI OWREAR 1,260 ppm &7 572 LLSMIFHELF U TH 5,

RERERITEDIRTRE LYV e o Tedd R TERREFH 252 BHEE, k& BT25m
X25m (1/16ha) & Lizo RKRIX 10m X7 LT, MoFHOREL SFRVWESicL, 3EHL VELD

Table 4. HEAIEAIOREL, EER I UBMAE (1965)

Fungicides, concentrations and the amount of spray (1965).

K A F B K A o W M " % LI
No. of fungicide Fungicide Concentration (ppm) Amou&t ﬁi)spray
yraaxyIE
! Cycloheximide 70 40
2 e +TPTA 70+2,000 40
3 v +PMI 70+1,260 40
4 xt M Check — _

BEANTRIEIR 10/ 3729 6 cc INA

6 cc of spreader was added per 10/ of each solution.
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AsmEEALE. ~ BHUENSR (PR
BAOFEIRDO LB Y ThB. A ME Walking directionwith spraying
BHESIEANKBHIIA M SM4 245 %Xizl‘jejci:@on ofs oray
Wizo SEIORRTIE 1 Kbk ) oy f—————— 2
2.5/ Th %, FELRAL X 5 ic, Breise §
HENBRDIT, bbrUDEERAENoY |
BEIAMEOF V7IZANT, RERLiXH E
BORVE ZHTEH S, LRERSEE |
SRR ot SCFEROERE SV |

P
o

vy

>
-

Y

o

|

\

Y

Y VoY
Zhm

Y

REALTHEMATEZ L E L
BAOBIXAEmE#E %, Fig. 2 LT
oz, RBRRO 15TIKih - THERES,
P BRI (0o To W B A
IR FRBILTEMAL, SHIChREE
BN TOEIE LA 6 FRRI BeAF L THE o 25m

=]
{BZ Lzl :h‘cgj—éﬁﬁ@%@ljﬁ (W);ir:‘d, d_ireCtion )

R4~ 5ATH > T Fig. 2 A METHEHMICIARA %+ 5Kk

\j
\

Y

|
‘l

TN T H B D T2 FNix#R e Diagram showing how to spray with mist sprayer to

LTHY, BA0FHEEES = L iEAans the plantation (1965).
EW THILBH THEZFIPEANL TV B DT, BVEDOERICEE O, BAEZHETILEND -7,

Table 5. E/NEIZ 31T 2 RERBAIARAT &L TR OBRER (1965)

Percentage of infection before and after the control experiment in Tomakomai (1965).

TRy

Block AR OBR AT (1964 D RBIREER) BB B (9SFORBFEE)
SEHIED Before the expt.(Damage in 1964) After the expt. (Damage in 1965)
No. of prA 2] b3 1
fungicide I I I Mean 1 I I Mean
1 95 97 91 94.3 36.0 40.7 20.0 32.3**
2 89 89 93 90.3 58.3 30.6 33.4 40.8**
3 94 96 97 95.7 39.3 15.7 22.3 25.8%%
4 99 97 87 95.0 85.0 80.2 72.3 79.2

** 1 %IERBRTHE Significant in 1% level.
Bfir R, A Wind direction, velocity when fungicides were sprayed :
9/VlI, WSW~SSW, 1.5~2.9 m/sec, & cloudy.
26/Vl, NNE, 0.7~0.8 m/sec, & fine.
5/, SW~SE, 3.3 m/sec, F§~%& fine~cloudy.
21/Vll, S, 0.8~1.6 m/sec, g fine.
BANEEERERR (1 %KHE)
Results of examination on the least significant difference in 1% level :
KIS No. of fungicide 3 1 2 4
I B Mean 25..8 32.3 40[.8 79.2
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Table 6. ZERIZ 1) 2 RERBAMATL T ROBRBER (1965)

Percentage of infection before and after the control experiment in Muroran (1965).

ZRZ 7] a g M (964E DRI BB % (96SEORRRE)
AR Before the expt.(Damage in 1964) After the expt. (Damage in 1965)
gl?\g i(c):)ifde I I I 1‘_,;Meanﬂ;j I I I EF‘MeaniéJ

1 90 93 98 93.7 59.7 60.0 51.3 57.0%*

2 91 98 97 95.3 48.0 52.3 53.0 51.1%*

3 99 97 95 97.0 50.0 55.7 55.0 53.6%*

4 93 98 97 96.0 91.7 89.7 86.7 89.4

*k 1 %OEREFTHE Significant in 1% level.
WA OJEM, ME Wind direction, velocity when fungicides were sprayed :
14/VI, ESE~SE, 0.6~1.6 m/sec, i fine.
1/IX, E~S, 2.3 m/sec, & cloudy.
(28/VII, 21/Vil, BiHI¥F not observed.)
BIEBERERR (1 %KkHE)
Results of examination on the least significant difference in 1% level :
FEHRIFZ No. of fungicide 2 3 1 4
S ¥ Mean 51[.1 53.6 57|.0 89.4

BAERZ 4T, FhEh Table 5 83X Table 6 K LHEIH T3,

REENETOBIOBICIL, FROTRBRILE FIEHE (Seagal F-5) ZHIKE LTHE 2m 0F L
ATz EE, —ERRCRE L TESLic. [RRRER & RS fik L.

RAEEIAE L FERRERERD 2 HEEYZ LB, FRIE L TEXFIDEESID 50 A0 # 5
T VDT, BB L BB T 5O 2 ERE L. TREERLBREERL KT B RRITEZ
LBHEORRETHL PR o720 T, SEEITL SRAEE Lk o7, BRI OVWTLRIFLFLE
HiCkY, AELR2D -,

b.® B & R

REERIX Table 5 (E/MK) BL U Table 6 (BEH) L TLBITHB,

ENETORBFERIT Table 5 KL ENB X YT, 1964 F0 BIRHFRIITY 90~95% L1153 B
Ex LH L, POFRRROMICITHEICEN R, WFNLBERBICS - 722 3D 5,

I T B OTBRTRIL, SRR TR 25~40% L2 D, SEBOR DT 80% X D b AIEICIE
Tl ZhbBREROFHML, HAICIIFERIBAR & EHAK L ORICRNT 1 %OERETH
BOENRHBNDH, BAMICRESLLAARV. Z0Z kiF, HERENZERIZNFRDL LT
BILEERLTN . 2B, BHOBICE IR - KEEORERROFAEIC L5 L, 12miFhhize T
BB TNS Z LD L b,

EREFNTBI o 7c RBROFERL Table 6 L Ehd kHiz, REREMEE, +7abb 19644
ORBFBERIT T 93~97% T, EIMKIZEES L b H D RVIZEOMET, »o FRBRROMICIESA
BhRD T,

R T O BRI ERARR O 90% 12 < b X THRAKIE 51~57% T, HEatiicixBmX & 4%
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Fig. 3 IR MEIC X 2RBDORBRI .. FFiZ AR E2» 5 Ol (m) 2L,
19654-8 A 5 H, %3 EA#M, FHEHE 3 m/f
Dispersion of a fungicidal solution sprayed with an engine mist sprayer.
Figures are distances (m). where photographic papers were set, in the
lee direction from the spraying line. Data is as follows : Date,
August 5, 1965; 3rd spray.ng; the mean wind velocity, 3 m/sec.

HBHAXKOBIZIE 1 %DBERBCEECENA LB OIS, HREAMICREBEIALN R 5T, TDT
LIFE/NEKTORR L AR SN EHTOTHhL IO TWBZ L EEERL T3,

M E£EBHLOER

YERARIZ T B AR OBRRRIT, EHcRT 2ERARE BEREZRICC LTRSS h, KEICRIT
% White pine D35 S VYSHHERIEHIL L TEAR cycloheximide MRSz (FESPW®, 4
A10), FHES919F cycloheximide MFI % BMEICBAT B HkL , FRELLEOBERRERIOKYE



— 104 — WERBRGT®RE 551985

Wa ERBATT 5 HED 2 LY ORBREB IRV, & LIC cycloheximide IIENRBR TOBADOREE
BLIERISIRE (FRA'®) WEVRE TLRARSS 52 LERWELRK,

ZF0t%, FHE - BEYOX, BB T < Y ERINZ BV T, cyclcheximide 17 12 O BE
Bl UFAH— A A B RB LU DR 10 B, 3 XU ON - BAH 10 MR b b0
T, 6 ARG 9A LA ET2EET LICTE, BA DIy 200cc O ERHATE B4 - TR
cycloheximide 3 ppm, H##5#] (TPTA) 200 ppm, Zineb 720ppm+TPTA 200ppm, Maneb 1,400
ppm IFBRFIRBH L DB, & <IC cycloheximide 5ppm-+Zineb 1,300 ppm, cycloheximide 5
ppni+TPTA 100 ppm 3 L 8 cycloheximide 5ppm+Griseofulvin 500 ppm 72 ¥ i3 & THEV B
BRE LD LI L EHE LI,

HEFD 1 1961 4F0° & BIAFRESRATIC B8\ CHEMBO SRAIBBRARBR L BAAA L, 1962 SFIC I AR ICAFAE
R& L L7 cycloheximide DIREHIE b LW THRERE BZ o7, ThbbH 6 AhErd 9 B
AETIBAEZLEEARENI X METhabro b 300/ O E FIERAM LR, ELEROBRE
72 % 3 LT MK TiE 22~35% &\ 5 HRER 22TV B, MER ZIRHATH 25, FHE
TiX cycloheximide 5ppm & TPTA 200 ppm DEEHID HAK DIBFERERN 22% TH - & bE» -
Teo BEL L TREOEERALNIL DL H 572, BRMIIZEE LI DTS,

FLH TR b BRI BT HBRRERE L TiE, BFEREENBLIVBREERBENTO
Bl 5, FiERALEYICX > TRZADIRZL DT, cycloheximide 5ppm & TPTA 200 ppm DI
AR EEFERTha iz V) 400/ BAFT Lo BAilL 6 Ahars 9 AR EToMIic, 3, 4, 5, 7THB
Tl olel 25, MBEEOWFRZ L HRIRERAR L DON, &2 7 EHAMAR O BREEIL 37% T
WEBR D 86% 12K B_TEDD T HMA LD o Te0 BERTHOLIL > TR RDALLOT, il
BT, BAED ha b7 b 3000, BB LT AR B Ll LUSNIRIFE LR TH Y. kD
FHIOFRERHL DB TS,

1963 £EEE S UV & DS E BB I Z 2 b, cycloheximide 38 X (N DIRAFIOBBRMENHRS L
7o TRbYL, EHE » BEIL cvcloheximide & TPTA DBAKIOAFRIB L UOBHHE L BNT, &
N OTER M TEUAEIEK & BB R DWW TR R 8T 2572 £ LT cycloheximide 5 ppm & TPTA
100 ppm DKFFI & EARB 2 Y 100cc DEIET, REXBNIEEBCHATS L, THASE»H8H20
HETI5 BZL 4 BIEARITELER 0 1/5 BE L BHFRET, BARIOB ST ha b7z b 30kg 28T
% &, cycloheximide DEFENE I L BHRBRIMET L, cycloheximide 0.05% & TPTA 2%®
BEWHHD 4 BEARK ORFHERITELIER D 1/5 10T &b - L REL, BRITLHRIITETSH S
TLELD Ul (EeFRL P 2 FMERE L THRT 2 & Ebd THHTERADHREL VLS LN
DT3B,

PEHOFRIPRICOE D-5& cyclcheximide & ZDEAKIE L bW THIRRBREI Z 2o R, ha d
7293000 27 REAM»SL I5AZLIC6EEMATHE, WTFhLBWBRSEEZ LD L, &< cyclo-
heximide 5ppm & TPTA 200 ppm BAHIOBBRHENE LS o/l DRTWS, /eI LFED
EAAITRE 250 b 0 2 LBHA LI FEORREBEROFHEIC L 2D LE L5 7e L ) FERS
ABNICZEREE, pOoBEKENILL E2bh5, Xb5IT cycloheximide 5ppm & TPTA 200
ppm DKFIFIZ ha d7c b 2000 DEIE T 58haicblc»T7 B L5 98 FHET IAMET3~4
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E#HAfiLLZ 5, EbD THFERNILNALLEV I, ELTIAKRS 3%, EPMRERBRONE
HEERFAL T,

MPOIFEH I 2 BT cycloheximide 5ppm & TPTA 200 ppm DREA/KFIFIZ ha bz Y 4501 B
DRBRE B2 o TR, 5 BRI CRRENEADBREERD 10% BE LIrRRER <, B2k
HRELDL, HEITKFICHRL CHENET T2 L 2@E L.,

TS RRBRERE,LHL ML T, EMHIZHE VTS, cycloheximide DRI RIIEETH -
T, LEMIN 51, Moss!? B2k - THESA TSR X 5T, FEBRBAINOL I 7~ Y BH{ERNIC
BE - BIALTEVERIREL2 RET L0 EL NS, RBHEAOHELIZER Y, EHRATIES
X 2BMRLIEL AL RVE I TH B,

L2 L, cycloheximide 5ppm & TPTA 200 ppm DIEAKFIHIZ ha H7z Y 200~300/ & 8T 5%
A, KL WO RGEERTS L, KOBBELBAMERDOAT, »72 ) ERMGIERND 5,
FThbb, REPICLB L, BIIIAMETha by 200/ 2 AT 5HE, IAME3 R, 8~I0AT
1 HOBAMERIL 3~4bha iTFERVENI 2L TH Y, FRCBT 3FEVORBRERTIE, 3A1HM
TEABAMICET 2 EHRMIL, LUXNFERAEEL bHV5 L 5,000m? IOV T63053THY, lha
EBAMTHOIIT6 ATLHEr» 5 HEICRZ, KBCEEEBATIHETH, HFARNEZHTLIAL
HT0.3~0.4ha, BI/IEHEBEZ LBV TYH 0.4~0.6ha BMEHETH B L5 GEED).

ZDEHIE, BMERNDbZTIE, e xPBRDIFEHEL TH, 2RV EL - EBCEMAT 5
A BEPP2 ) FETHLTERVWILEARBTHAH, BEDLIT. BRPREZBLETR, LadE
TRERE B 5720I2ix, cycloheximide DBEDBEBAMLASMTIT HES 2V L YT LTz, WV, MK
DFERFERE LY - TREOHDLIMPN T ENE I THBL, £RICEPEETD - THHHR
PREBTHLOSFNEETH S L OYHW T, WEREAAZEE L,

TeElcE, 1964 Fi2id~Y a7/ ¥~ X 3 BERVESEARBRNL ERShs Lichky), ZOHED
cycloheximide DIEEEAN 30~80 ppm DFETH - 72N T, ARERTIX cycloheximide DIREZ 70 ppm
EFBHT LT L. RIBMOFEIMEREREERTHILIERBDT, bo L bEERZRTH 0%
RO XS IC1AFOBAMT 50O TREER22PVTESZOT, FRRTEIITIYRHS I B2n55
2B, —EBERBICHL T—ERORREBM+T o HEL LB Lic L,

BERIEANL, THhETICEMETLER T BEERIRIREEZ LD LTS cycloheximide BAlR X
Uzhiz TPTA 2RBALZbOL, EELOGHMTOPHRRART KO I» -7 PMI 2EAELED
DEEY R, EHRERPLBIADATVAEAKRDY 100ce BADTE & LBkt 5 7o i HHEIRK
BEALOHAT AL L, Tablel I & SEX MR LIz,

LT ATHMENEBEL 254, ~NY 23— X B3BMDEHATIX, 60ppm DKL ha H72 D 60/
ﬁﬁ?%&f@cyb&ﬂmﬂe@&T%ﬁ%k?,habtb3£g?béoﬂmmn@%ﬁ2ﬁtﬁﬁ
FBPE, LA MEOBARADBH T, &% DR LAt b AT ) L RO 723 0 ATAVRT
BLRZTHDD. £TT, —ibhadbicy 40/ L E(EBE L HW Liz. TOBWMET, hadbizh 2.88
® cycloheximide BETENBZ LIZRY, H—ITHAA S MAIBIREIFREIHIHFEL > B3 LB X T

hadb iz ) OHAEE 40/ LT3 L, 1RBRRXH7Y 800cc 2T &RV, ZD k5 RVBOERYBERD
FECE > THA LD TH B2, BRI FHLLICRIFT, RERDBABIN L MEOHBRHRN 2 6 H
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7eo Zhid Table 2, 3IZL®HENTVWB X DT, WEERC L > THRBFHBICL - THHLRLT, L
% cycloheximide ¥ XD & T 20X Y, HAILRAHL CRPROEN AN R P T ZTDEI R
FERT, 1 RREOEREINE P - BT CEELRERE b > T 5. T74bS, KEHICHL T—F
CRABAAE B 22T, TRl TREECEE LRBIIETT 57012, BRFENEL RSB Z
ENRTFRENDY, FARBRO X5 ICRBRROEHEI/NE L, BEKT OIS LTREBOREICIE, B
B OBES 2 OS5 HFEEIC L B BROBRBKRE L, Lt - THRPEMEL 2 5HARH 5
D5 ThB

L2 3 IC B ANT PRI EOBABRSIRD 2 b iz Z 21X, cycloheximide 38 X % DIREAIDBLBREES
BFCHTHY, 52 70ppm DT ha e 40 LS VEEZEALTLHSTHBZLELDL
TWa, Lirl, ARBREOMEIF 8 m Lk, ZHICHH»DRIZH»? - TEM LT, Ly
H FHERIN I 2 MEOLRIGEIEMEE 5 m L ET 5 L, RBREAOD 7~ VICE L A LI
BH A SN ICEOBBRSERZ bR b DT, bLL—FRZT A LR BIEREZLTED
YO RBRIIR - THLIPLVIERRMNES, Z0AC SN TREROBERITIZO>OWTORERL L
TWRWOTHRHATH 5,

BARICE L R AR ICE L O 1/ BETh o 7co b LOIRBROEENKE LAY,
RAREENTWE I 7 7Y ORE;EMTET 3128, FIEREOUL ERKEL RoTHTHS
9o

1964 EEOH FBARBR TS b TREREENR LGN, EIEHAMAHEC KB ORI 55,
Thbt, FELZBLR—ENCEBATSZ Lid, BEMCHRD OEERD 5, —HFRcBmT 572
I CHBRIIEPEFETERNDDONE I b TDEN 1965 EFERB IR 2 LRBRO—2DIRNTH - 72,
ZDDITIE, BABROERAERIEL 2> TL 5. 1965 EEICHA L I HARETT 32+
H SM-4 OMREIc kB L, EEREBTORBOYEBZFERI 5~6mL Wi LithoTW3, Lt
BoT, bLATHICHMAT 3251, RROBEEEISLCERTETHS5. FEOF VI ITIE
10/ DEREAND Z LB TEBD, FRROXSichablcd 40! BAfiE L, HH v ic LT 1/4ha A
FTHILBRTESZHAELRD, 22T, b LEROFHIGEREL BTN 12~13m LKET D &, #EHY
BREETHEERNS FELLI0mBALTR-T5L5 58 1/4haBAiTEBZ LIC2B. bL
KEBCELBBRIZZ 728D R L, BOSS 7 TRREE > THMTHZ LR TED, AR
BTIXENEFNE LT 25mX25m (1/16ha) # 1B & LT, 2.5/ (ha 7=V 40/ BAD 1/16 &)
DEBEIEASNDL5ICLT, Fig. 2kRLDLEII I BTHCEEL IBHALTR->TLB5Xdi
L, FIRHCEIERE (Seagal No. 5) 2 HMRE LT —EMR CRIE L T RROFRBRILEBIER L 1co HEE
EREABALHALLY, SEERZOLEL R 2 o720T, BEFERIT Table 4 icLdTIL L
cycloheximide BiFl| & ZDEAFIOWERNHZ L Lo

R & RO TRBORIE & DBERIZ, Fig. 3 LT IO, E 3m/B bVl ERb-LLR
T, 2mid RN THRESHHER T bIEEORTIETLTWB Z LB Y & S ickEr D bhic,

WoiEd, BIRSIRIZ oW TiE Table5, 6 2L EhTWB X T, HRLAERITNFhLFHNT
B ottt EEIBNCIXPREOAENRS L b b d o L OEHE L A TS 50 20T L, cyclohexi-
mide #EYiBAHTIT, BECHRPEEZHFLIZZL2LDTIOLVE LY, LAL, WFh
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LIMER TS - 72BN BRI TOBREIC» 2 YV DBEERD -7z, ZOMEAEIE, B CTHOEIEED
FEEAPEAOBEETIOAL EB<h, 2EHFL SEROREEN 24 Bick - TUEV, Z ORHEREY
FRCENARBEP o/cicd, PRVBEEBI s bic 13 b0k Bxbhd, &b BAKRT
%. 9A%, TAD2EDOEEOEELH - T, HFEEL D) VBRELLTWRERS -2 EX RS,
EINEDOBE, BIEEL Y LS ORBRROFIEHEL B T, CThARNBAHERZER il
BRENEHCE 25 OPEIRATH 5.

ZZCHAMES L 2 ORNEELE 25, THE - BREPICL 5L, 1963 FIBI Ao tRROBRET
i, 7H20H, 8 A5 H, W20 Ao 3EHARIZ, 4EEAR (1EHER7 A5 H) &5 EEMX (5
EE29H5H) MR & LB L THL »CHRBEMETLTVSR, 4, 5EHMRMICEER 2 -
Teo LIEW T, 9 A5 BOHMIERRTH -7 bDLEXDLORTNS, FE, 1963, 1964 WE
X, 9ARAS THREIIEFTH - 2D TAEIDEMATHITH-7TH 55, L L cycloheximide
BH 5=V BENICEEL THL 0BG EWEV 2 BRI VDL DD X I THBZ L, 9 AR~
PHZAETEN T 7Y ORRIELELRNI L, FFFEECKRFORBIIALATSZIELEDLDT
EPATHBHZ L BEP), 9 AiixFdic b EABROBHRIS Y, HICbELTREICTE 2HH
DEBIRBEOBAMF L 252 (BHELX, HE - TI®, #E?), BI W cycloheximide DIAF
PREREEFEXADED L, VEERROBETESIAAEALAFETIE, B—HCH EEAZ T 5581
FIEEEZ7TALHZALL, 8AOKDIVCEAEBOEAM KD L HET ORI VDT
BWES h. 8 A2 A ATHAEKT T2 L, cycloheximide DREEIEEEX T, 9 ALMEDRH
FEOEEICH L TRERES L, 196580 X ) e G& &M (KR Sbiud, -5 < OFERIRS
PRYVETTEZLRDHYIZNLTHD,

cycloheximide HEI T X Vi, HAWIREAAOEFNI VLW IR, TORBRICET 22T 0H
HBRERALNRTWRNVDE, BAFOFNINWE VW IRBRER LD ZDOT, WFhRKRETZZ L
ELOP 2, EREOBRRERTSZLICT S,
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Chemical Control of the Shoot Blight of Larch caused by
Guignardia laricina (SAwapA) Yamamoro et K. Ito.
VI. Foliage sprays with low volume of concentrated fungicidal

solutions in the plantation in Hokkaido.

Shun-ichi YOKOTA, Kaoru ONO, Katsuaki ENDO and Sei-ichi MATSUZAKI

(Résumé)

As for the control of the shoot blight disease in larch plantations, a method of ground
spraying has hitherto been applied with a large amount of diluted cycloheximide or its mixed
solutions. For example, the spray of 300/ of mixed solution of cycloheximide with TPTA was
applied per 1ha, spraying 100cc of the solution to each tree. However, this is a time- and

man-power-consuming method. Some experiments have revealed that only 3~4 ha of plantations
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were sprayed by 8~10 persons using 3 mist sprayers, where 200 / of diluted fungicidal solutions
were applied per ha, and if a hand sprayer was used, 6 person-days were necessary to spray
300/ per 1 ha.

Under these circumstances, it seems that the above-mentioned ground spraying cannot be
considered practical.

The control effect of cycloheximide, against the shoot blight disease, a fungicide of systemic
and translocating character and widely applied for the control of the blister rust of white pine
in America, has been well known ; the problem is how to spray it efficiently.

In 1964, control experiments were undertaken with cycloheximide and its mixture, in which
concentrated fungicidal solutions were sprayed with a mist sprayer in the proportion of such a
small amount as 40 / per 1ha. At the same time, the method hitherto used, in which 100 cc of
the solution of 5 ppm cycloheximide mixed with 200 ppm TPTA was sprayed to each tree, was
adopted to compare the control effects with the authors’ control effects (Table 1).

Spraying a small amount of solution to the small plots of 25mX8m in size with an engine
mist sprayer was not entirely satisfactory because such a method using the mist sprayer un-
avoidably always left some of the solution in the tank. From repeated blank tests, the method
of spraying and the velocity were considered, and walk-spraying was decided upon. Firstly,
a small amount of the fungicidal solution was poured into the tank of the sprayer and it was
sprayed to sundry places to the control experiment until the mist ceased to be emitted. Then
the same fungicidal solution of a definite amount to be sprayed (800 cc/plot) was poured into
the tank and sprayed as shown in Fig. 1. The special feature of this spraying method consists
of spraying to a specific area, not to individual trees. The time required to spray such small
amount as 800 cc per 1 plot (1/50 ha) was only about 1 minute and 20 seconds, whereas about
6~7 minutes were necessary to spray 100 cc to each tree (an ordinary ground spraying 300 /
per 1 ha). In the main, the spray started from July 13, to a scheduled 4 applications every
fortnight. As a heavy rain was encountered soon after the end of the fourth spray, however,
the fifth spray was added on September 3 to ensure the control effect.

The control effect was decided by the degree of damage (Table 2) and the percentage of
infection (Table 3). The results obtained by the writers’ method were excellent, equivalent to
the result by the ordinary ground spraying method, and there was no significant difference of
the control effects statistically between the fungicides tested. No fungicidal injury was observed
except in the plot sprayed 100 cc to each tree, where chlorosis and browning of the leaves
appeared. These results show that the important point for the control in larch plantations
exists in the technique itself of spraying efficiently the solution of cycloheximide or its mixtures,
the specific chemicals for the control of the disease.

In these experiments, there remain two points to be considered. The one is how did the
mist of fungicidal solutions disperse, and the other concerns the spraying method, for a fungi-
cidal solution was sprayed towards the inside of a test plot in both ways. The answer to the
former question remains quite obscure, because no examination about the dispersion of the mist
was carried out. On the latter question, if the distance reached of half the amount of the
solution is presumed to be 5 meters under a calm condition, the effective distance of the spray
will increase in the leeward direction.

Considering these circumstances, the control experiments were carried out again in 1965 at
Tomakomai, a flat plantation, and at Muroran, a complicated mountainous plantation, where

the ordinary ground spraying was omitted. Test fungicides, their concentrations and the amount
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of spray are shown in Table 4. For spraying, the Kyéritsu engine mist sprayer SM-4 was
used. In these cases, the authors regarded the effective spraying distance as 12m in the leeward
direction, and 2.5/ of each fungicidal solution were sprayed to each test plot, respectively, in
the manner shown in Fig. 2. At Muroran, coloured flags were used to show the course of the
walk-spraying, because of the complicated topographic situation. At Tomakomai, photographic
papers were set horizontally every 3 meters from the spraying line, and the dispersion of the
mist was examined together ‘with the wind velocity recorded during the spray.

It was discovered that a wind velocity 2~3 m/sec was favorable for spraying, and the mist
was found on a photographic paper set 12 meters distant from the spraying line (Plate 1). The
net time required to spray for a plot was about 4~5 minutes. The spraying was done 4 times
from early July at Tomakomai and from mid-July at Muroran, and the control effect was
clearly recognized in all fungicides tested (Tables 5 and 6).

The ratios of the percentage of infection obtained at Muroran was higher than those at
Tomakomai. The reason may be that the 3rd spraying was delayed by various circumstances
for about 10 days, during which relatively higher temperature and rainy weather, favorite
conditions for infection, prevailed. Further, a typhoon was encountered twice after the end of
the spraying. This may prove to be the cause of the infection percentage increasing at Muro-
ran as well as at Tomakomai.

Now, in the application of the authors’ control method, the number of times and at what
date the spraying should begin have a direct bearing on the effectiveness of the treatment.
Taking into consideration these facts that (1) the spores of the causal fungus are disseminated
vigorously by early September and the growth of larch does not cease by that time, (2) it is
probable that typhoons, giving rise to the increase of the damage by the disease, may strike
Hokkaido in September, and (3) the effects of cycloheximide protecting the shoots from infec-
tion and suppressing the disease may be kept in larch shoots about 2 weeks after the spray, it
may be concluded that cycloheximide or its mixtures should be sprayed every half a month
from mid-July for 4 times. When the authors’ method is applied in relatively large areas, the
fungicidal solution is to be sent through a long pipe from a large tank established at the base
station serving the mist sprayer. The selection of fungicides to be used may be left to user’s
reference and discretion.

Laboratory of Forest Pathology,
Hokkaido Branch,
Government Forest Experiment Station,

Sapporo, Hokkaido, Japan.
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X5, BHCBT 3 LRARCY 7 A dvIFAITH 5. Mo s ERfCH e > THRLASE
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FRBGLUEDBEE b - T, I EZHRER Lo AIFIC X D 1964 B Rk S h B> &S
NIRBRFFOCHEL T, FiH e R 2BBRIREAL LT HIDIERE LD TH B,

FRBRL, HWEEFMESOLEIZ XY, BEHRERR L HERRGFILTFOLR TEBES L2 b DT,
HERBEH, BEBICL Y E L DRI ROEE, FRE L CETIEY L, RHHT0E M IHE
ENRFRAEKRZBO) N LGEPSE Lic, B, BRAERRHERAHSELBEL CREShZLOTH
Y, EIBMC D> TIIIBBHR Ao S HAE Wieiinic, 22k, ZhbBREhic L TE
SBILERLDIT 5,

I HRMEIUOHERAE

RERHUT, TREHEX 19113 2 EREAN) O LEICHE L. YHUTEFLS { ORI 600m O
BAMT, 17 Y0 2 REEHRMT KILKREP 25, BEAIEMAIZFEFN 36 44RO 11.28ha YD 1
BT, had7c Y ARSI 3,000 AT, FERROEEIPEREOKD Th 5. REREFE 1L plot 0.2ha
(40x50m), 3[EI< VR LDESBEIC LV, WIEORFREOE—72L ZHEIBATHRE LT, BERAEEH
X Table 1 iZ7RT V7 v~dxy I FOBAL ZORERE AW T BE TR -7, HHEIX ha by
400 L L, 10/ BT bec DT T IvETAML, A IR M DM-3A © 1.2mm / AVEER
LT, HE#HFIHEE & 8- T, MloKKCH—cHAL .

BAARZKRDOLBY Th B,

HIE: 7228 (& h)~23H (Kb Y)
#2E:8A5H (Kbh)~6H (T HQ)
#3E: 8 H208 (1x H)~21H (¥ h)
FaE: 9828 (KbY)~3H G A

(1) WhZBREBFKEF IMRER  (2) (3) REXBREDREF 1WRE
(4) FHRERRDFRERERER (5) HHREMBFEEMNE BUEYREE
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Fig. 1 FRIZBT 5K85%MH (1965 4)

Temperature and precipitation at Shizukuishi during the experiment (in 1965).

ABE1IEBAEICE, FrrBRIedBobhibolk. THIIFREOREEEORBIZLZLD
LEIOND, BRKFEE, 108 11~12 BCERL, BREER X UHERIHEKRE (FEY) ¢k
Y, BRERIEAHRRELICE > THRE L. 28, R Y H400m K<, #6km HEhFTAIZ
BI3KRBREMEEFRIFARICL Y Fig. 1 25T,

on # B # £
ERIBABLOEEORETFLETIEIARL, Y7 u~xy I F+PMI RZBNWTEHELEELLEETSH

Table 1. & 7= YEKRRDFHERIRRBRELE (BER B EBARER, 1965 4)

Results of control experiment by spraying with a small quantity of thick solutions of
cycloheximide fungicides for the shoot blight of Japanese larch forest (1965).

. BRE | BREEER FRIREEEE
R KM = i3 Percentagg l}erccfzntagnle dDegree(;f) fﬁr; dﬁ: ;Ef
fai : \| of infected | of infected amage( /o
Fungicide tested Concentration (ppm) shoot (%) | stock (%) [T T H T+ damage
& B M Control 43.0 97 27 | 38 | 32 2.8
N‘/Cgc‘lzogeii;i::ie}\ HH Cycloheximide 70 7.0 47 3| 7|37 0.6
v  +TPTA TPTA 2,000 4.0 51 1| 2|48 0.6
s +PMI Cycloheximide 70 5.4 40 ol 4|36 0.4
(0.05) 7.5 17
L.S.D (o.01) 11.3 26

#  Note : BAiE$k 7 ~ 9 H 48] Sprayed 4 times during July~September.

PEE Index of damage=227T3b ;1 c+0d

Number of trees affected severely.
Number of trees affected moderately.
Number of trees affected slightly.
Number of healthy trees.

N=a+b+c+d
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Phot. IAMZEZH 7 YENMIZRT 57 v ~F v I F ORERDEBARR
Spraying of a small quantity of thick cycloheximide solution in the experimental plot.
Y, BKEERICIERARLIZLALEZRRD b T,
BAKAERERE Table 1 25T,
ZORCBIF 5, BREE, FERHLLT, WFhOFERIC L EERBBRDRESRBD bh, FAHC
FERBEDONRV. EBREER X UHEEN S 2 TEABAR TRFEEBRELBREL TS T
LB3bh s,

I Z2EXUER

RO SRR T 5 7 v ~F v I FRIOZEBARORDRENH 5 2 Lix, FE - £0 - HR
BUZX - T, R THESH, Z0REHE - BE?PIC X ) ZORRPEE 2 Z LPERESh, 54
BV TERLRBRS T 2bhiz. LALAERD, ZORMAERER, Y7 v~%YIF 5ppm, habic
) 300/ BAREREREL LTWBRdIT, KOMERL ZABEVHI T YKTIE, FETFEAEVWEKRELR
Y, ¥R ABRC Y ABATREEOREL DS T

ZOVDMAR V0 I A MR RWCRERDEBARR T, PRVEDbO TEETHY, L
PLEELIILALBERENWI LAFLRIC SR, Y7 u~EY I POy T v YREICHT 3EES,
FA—EETLEARE EHTMAT B2 i3, A0 - THE - BREY 3L U0EEL 0ORBRER 592—Y
BE) HHLHLATH B, EBERE IR M VDEEH—c AT 50 ppm OFBRETHIE
ERELALRL, BREOLDEEBEMMERENZ LXHALPCERTVED,

D EoREREBIUHEREND, BERVEERCIFARREIIA IO/NIAROLOERFNT, H—C
BT Lic X VDI EREET I LN TE B bDLEZLRD,
KieFRB RS2y 7 v~V I FOBAIL, ZoRBAFBCEZELVWEXSZD LY, THE
FEED, B EHECORBRLIZERR - TV,
i 73
1) HiEE—  AOZES - THEER - WRE—: 7 T <Y iR FRBkkic B+ 55%E (1),
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ERBEHOLERAAIC L 3 TR (F#), BMILX#; 10, pp. 67~69, (1961)

2) EHEIER - BRA #5517 <Y RRROESGRICET 3K (IV), EHibic 31 2 5ERE
BRI X BUHRRBR (T8, BTAERMHALHE, pp. 287~289, (1963)

3) . P T Y SRR ORAERIC BT BRI (VD, TUAEWE D EEBAIC X
SRR (FH), BT4EAKASHE, pp. 290~293, (1963)

0 Pl 15~V ERROREREOGES X UHRE, FHE= 2 —X; 10, 8, pp. 152~
157, (1961)

5) BIBHLFEHSNAH - NAHLETEERSH - SHERAH 25 2 ORMNRIRAR (& 55/,
p. 1~4, (1964)

6) ®WE #- FHEER: v 7Y BRROEABRICET A% (I, Y7 rA~®Fv oA 3IF
(cycloheximide) BLAKIICEIT 28, AAILXM, 12, pp. 87~89, (1963)

7 EHRER - BE % b T o VERIROEAIRICET 5% (XD, BAERKE B
+5%E, BkdLX#, 12, pp. 95~97, (1963)

8) IHREMER: 7a7v%&%ﬁﬁ@%ﬁl%l&?—%ﬁﬁ@f&a&ﬁ%ﬂ*ﬂiﬁ&h_owf, FREEL AL, 4, pp.
15~17, (1963)

9) hOfEk . AHREEKR - BE #8157~V ESROERSRICEYT 2% (X), v r7ue~xy
4 2 F (cycloheximide) DPSRZIRLIEEIC>WT, HHkILZH, 12, pp. 90~92, (1963)

10) #EB— - N B . B - B SRR 30 7 < SRR REV R
MO ZBH—, HELIA, 12, pp. 1~2, (1965)

Chemical Control of the Shoot Blight of Larch caused by
Guignardia laricina (SAwApA) YAaMamoTo et K. ITO.

VII. Foliage sprays with low volume of concentrated fungicidal solutions

in the plantation in Iwate Prefecture.

Kunihiko SATO?, Yoshinori YOKOZAWA®, Tsugio SHOJI®,
Kazuo KAWAMURA® and Kéhei KAMATA®®

(Résumé)

For the control of the shoot blight in Japanese larch plantations, the utiltzation of cyclohe-
ximide solution was hindered by difficulty in the carrying of water. Therefore, the establishment
of a control method by spraying with a small quantity of thick solution of the fungicide was
demanded. This experiment was carried out with that purpose.

In this experiment, cycloheximide and its composition formulation with TPTA and with
PMI applied as 50~70 ppm solutions of cycloheximide at the rate of 40/ per one ha to 4-year
—old Japanese larch plantation at the foot of Mt. Iwate, and the spraying was performed by
the mist sprayer having a 1.2 mm nozzle (KYORITSU DM-3 A) on July 22, August 5, 20 and
September 2.

The results are given in the table. It is clear from the table that the three fungicides
tested are extremely effective, and the difference in control effectiveness between these fungicides
are not recognized. Besides, the treatments with the fungicides were almost harmless to larch

trees.

(1)(2)(3) Laboratory of Forest Pathology
Government Forest Experiment Station, Téhoku Branch Station.
Morioka, Japan.

(4)(5) Shizukuishi District Forestry Office.
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BOE O — . B B
Bow E®-mmE —W
B RO

I ¥ 2 B» &

N T =Y AR X DERAROKEE~Y 277 — &L 5N TEDLRS OFERBAMIC X - THRL X 5
LT ARAE, EHEALYCE- TRLD TBIbh, BETIE FEMNEA &£ LT cycloheximide+
TPTA BAANEAINB LIk otee TOHED BE L EAED BFRIL cycloheximide 5ppm+
TPTA 200 ppm O¥A1E ha b7z b 300/, 20 ppm+800 ppm DHFEH 150 T, WFh b BOFRIIE
BB PO TN B,

WolE D, RIRBROTDIC, BERFERE EH 05 DRBART 5, HEEAKRERAIRS
PO HERBFR I OHLRERBICEESh, RRRE L BROL ) Lo HERBES, RRoE
XA ERHRRY, ZhThoEL, 1964 £ LU 1965 FEILRRE BI R olce TORER, ~V a7
F—i2 X5 BERVEBAM D ENRAROBREL LTHDTHDZ EXHALP LR -OT, il
T5,

oI HROAFFEZOLVCHER

1. 1964FEFEORBRAELSTICHER
a,. B F &

ERFENEE/MUEWE 245 HBERB XU 269 KEETH 5 o ARERHUIIEFD 29 0D 15 BRI X 5 A
BRI BN 32 IR S i =k v 7 T = VIEHRIT, ®IITE, BEROKLKRIE»SRY, b
FIVDRERHED LAV, ZRBMEEL I T < VEKC BT 5 BROBEI PR VEETD
%o

BetIRANIT Table 1 2 LT X 512, cycloheximide BFlB LNz h L HBA XHICEAH, 58
H &L, cycloheximide DBEEIX 25~80 ppm, H#AiEiX cycloheximide 80 ppm DIFEIC 30//ha &
Lizigdii 3T 60//ha & Liz,

REAX DK E X1k 1K 100m X200m (2ha) &L, Fig. 1 2L+ X5 3EIK DIRLD ALk L

(1) eBEXHEEBERREEE - BEHL
(2) MABAZHRESHAREER - ARLZBRELE
T(3) TAMEBKRBEHBAERR RERAREKBEEY
(4) HREHRPDERRERFERAEEE  (5) EPREHBEEER
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Table 1. HERAIEA], W|ES X UBAE (1964)

Fungicides, concentrations and the amount of spray (1964).

Noi%ofﬂfﬁ g-"i:%(":i de - ¥ A o FE ¥ Fungicide ) Cﬁcgﬁtfaﬁn J?moﬁxt %
N . (ppm) - | spray (¢//ha)
1 v Z7u~xT I F Cycloheximide 60 60
2 v 80 30
3 4 FZ =AY Naramycin 25 60
4 s 7 7 F A7 v — Acti-spray 38 60
5 7 +TPTA 60+ 1,600 60

IR 10! HT Y BFEF 6cc A 6 cc of spreader was Added per 10/ of each solution.

S=1:10.000
A Block
3 5
2 f 4
(.
/s
2
1
B Block 3
269

Fig. 1 8 B K » & 3% (1964
Arrangement of the test plots (1964).

Lo RBREBREDKRICIIRAICERET S IIAPHEEALZBEL, ~V 277 —CRAE AT 554
DERB L OB E LY DFEL XKL,

HBRE L AR TROWEOHB ERAET 57cdic, HFRBRRXO 2 F»0 ERIZ0ED 15V %
XBUHL, 205 b0 15 RKFOIEABADO L I2IIRY =F L o BEPT TEBR B LEVWES
2L, ThEESfA HEAR) LAk Lil, ThEh~v—2& 20 THY 1 5I#AILY 5 L5
iz Lz, '

~NY = MEIARBROEHFNEETH LK 2km B ARBMA T » 27 No. 4 RBRRAICH
g, BEOS BICAULDE Y =E 7 T 7 4 —T+HHROKEEL THE, FEIBAOHEMIZF 7 A6
ELBWTHEL:. .- :

FAHAAIEBRZE KK OJIIFRKRNV4TG ~Y 27— b0, NYHE— b EHAR L Oz VT
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4= P —F—THEE LY, BRLEANY 272 2@ EILEALIERR, THEL, BAEOM
BONBI B LEPHNE., BAEORHIC, REACHKY =F L UREpEETHEERE BBV, B
Wb B LFERCERRIRTLT, #7<YREhRNE it L,

BB H, RERY OFEX Table 2 itLdT LBV TH S,

BRRROREIT, THHB LU L5 AOREOBROEEC X » T BFRHRERD 2 EHREEICX

Table 2. # # B o X & 7 & (1964)
Climatic conditions under spraying (1964).

S B % & G| BFGE | RGEE | B K AAR0E
Wind | Tempe-| Relative | Height in| Velocity | Effective

#Ai Spraying ® & )%V'nd
i

H BB ] .o |velocity| rature | humidity | flight | in flight | width of
Date Time Weather|direction (m/secg Cc) (%) (m) (km/hr) |spray (m)
- Y ~ ~ ~
10/VI |6.00~9.00 C(]()il:dvy S 0~1.7 12.5 69 4~5 48~60 18
8.00~ - - -
27/VI 11.00 Cj‘?“‘if w 0~1.7 | 20.5 63 4~5 48~60 18
8.00~ i ~ ~ ~
12/V0 12.00 <Frl;?% W |o~1.7| 25.7 58 4~5 48~60 18
10.00~ 1.8~ - -
27/ 12.00| Cloudy SW 3.0 19-2 70 4~5 48~60 | 18

JNIF =NV 47G-2 ~Y =27 # — (i fl Kawasaki Bel 47G-2 helicopter was used.

Table 3. FRERBASGRIOBRER (196340 BREEK)

Percentage of infection* before the control experiment (Damages in 1963).

&® OB MR CRHEAR)
Tuyry B Ai K To be sprayed Without spray (for the check)
Block ol 2 3 4 5 1 2 3 4 5
A 86 72 64 72 79 89 73 68 73 64
B 67 72 56 58 64 63 90 65 53 71
C 66 67 58 51 58 - 75 60 62 51 53

*  4EARD B 6 AOFHORBROFEIC X » TRFERERD .
Infection in upper 6 shoots were examined to each tree and the percentage of infection was
obtained.

**  FHIZE Number of fungicide.
EFAARITBARHICR Y = F L U REPT TRESAEL2VI S IC L,

Trees without spray were covered with polyethylene bag during the spray.

SEAHTFE  Analysis of variance :

Factor d.f. S.S. M.S. F
7wy 7 Block 2 974.2 487.6 8.25%F
A3 Treatment 9 1,094.0 121.5 2.06
i # Error 18 1,063.8 59.1
£  {& Total 29 3,132.0

F2,(0.01)=6.01, F%(0.05)=2.46
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Table 4. B THROBHREZE (1964)

Results of control experiment in percentage of infection (%) (1964).

Fuy E AN F 5 Number of fungicide
Block 1 2 3 4 5
A 11.7 7.2 18.3 8.9 2.2
B 10.6 7.8 6.7 7.2 2.2
W ok C 2.2 8.3 10.0 3.9 2.8
Sprayed S 35 Mean 8.2 7.8 11.7 6.7 2.4
B = Ratio 27.4 26.1 39.1 22.4 8.0
A 45.6 26.7 42.8 17.2 23.9
B 22.2 31.7 29.4 23.3 37.2
ok | C 32.5 32.8 38.9 30.0 15.0
Without spray | ¥ 3 Mean 33.4 30.4 37.0 23.5 25.4
K. 2 Ratio | 100
SESIHTER  Analysis of variance :
Factor d.f. S.S. M.S. F
7wy 2 Block 2 49.36 29.68
HF Treatment 5 3,968.58 793.72
o} 4
%‘Eﬁg“i‘fheck 1 3,835.26 3,835.26 70.95%*
#Af] Sprayed 4 133.32 . 33.33 0.62
B/ 2 Error 22 1,189.09 54.05
£  {K Total 29 5,207.03

F3,(0.01)=7.94, F3$,(0.05)=2.42

> TRIR ST,

b.® B B R

RERDEERIT Table 3 83X Table 4 LB EHTVS,

FHBART, TROLIEOERRIIL Table 3 iKAbN3L51, FRBRROBREREZTr v
FICIZZER D » T2 S, WHEREIZENR D 5 T,

FHIBATRBRAE THEOBFRILZ, Table 4icLd&h3 X 5T, A GERAA) LEAADRR
HRICZZELWEERALND . Z0Z LIl %DBERBTEEOENA LD b, KA
ZEBBBRPHENNB LB LNILELH LTS, L LEREhERIiciz, BRHREOENRSLD
hieh ot

2. 1965FEEDRBRAFELSUVICHE
a. R B F ¥
BB ORBERIE, HRLI5 BHRWThLBERBRDES D -2 LELBL TS, LAL
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Table 5. HGRIERIORESH, BER L UHME (1965)

Fungicides, concentrations and the amount of spray (1965).

. = (3 " i &
No§0?“ fﬁlf{ci de ¥ H o T ¥ Fungicide Concentration |Amount of spray

: (ppm) (1/ha)

1 v 7 a~%yIF  Cycloheximide 60 60

2 7 80 30

3 7 +TPTA 60+ 1,600 60

4 4 +TPTA - 80+2,100 30

5 7 +PMI 50+450 60

FEIR 10/ 7z v [@EH 6cc ZHMA  6cc of spreader was added per 10/ of fungicidal solution.

BRINBERELELTH > 2D
T, SEEIINEHE—LT, EfFe
72% cycloheximide DIBEEIXEAIL
LT60RBXY 80ppm &L, ThiZ
ORI ZRET 2R E LT THER
BRI ol

EHHPTEE IMICEE 165 HRBEIS
T U202 HBET, HEFN 35 EHERD =
AT VEKRMTH B, HRERHD
BRI R LI SIERETH 5.

BERAEA O BE B IO BE 281
Table 5 12 LibF 230 Ths. +7
bbb, HAHZ cycloheximide 60 3k
U 80ppm &L, &bic TPTA Bk
U PMI 2 Zh EhFTEPCBE TMX
TRAHIGER LIz, PMI 3HTEE

z

$=1:20000

e [P d

202 ABlock

Fig. 2 REREDESY (1965)
Arrangement of the test plots (1965).

O LBARROEREEZBBIZLIZLDTH LY, FAFOEME T cycloheximide DWENRORLIKL A2 5

T3,

HERK OKE X%, B L[E#E100mX200m & L, 3EL DRLOFESREL L, Fig. 22L&
N3 Loz, RBHIEE B FAICRIMET - TOWBERT, 37e vy 72 0L ELORTHIILNTE
+, 202 HBEIcAT v v 7, 165HBEIZB, CT Ry 7 ERE L. RBREANCETT 3 MaACHKELR

RETFE LR BB TTTHRE LI

REBROPRHEDO DL, RBEOIZITHRE»S I TV 60 A2 EFCHHL, 205D 30%K
BRI R Y TF L B AR TEENRPP LR E Y I U THBEA (EEAAK) &L, ~—27%D
FCHRLze N~ MCEAEL R CRCEALUAS T =2 P57 F—TKEEALTRE, Zh

2&)55 L7zo
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FERHAMICIEAZKKDOMIGN Y aFF -k bbb, BMOBEFEIAFELFHETH 22, S4F
B ECHERE T~ a Y — 2 HET 5 i3 ikLic, BHAE, BABRORERLER Table
6IZLdTLBY Thb.

. BRRAOFAEL, RBRHMBER LR TRIC, v—727820 TRWIAEARCSNWT, EHEEY
2 X - THREFREEEZ R I,

b.® B B &

R BIEE) ORFIRILE Table 7 RL®T LBV TH 5B, THhbL, T vy s HCiZBR
BRIZEBRSLNBH, BWHMBEX IIZER AR LR 5T,

Table 6. #& # B o R & 72 & (1965)
Climatic conditions under spraying (1965).

# 4 Spraying ® @ | B M| & | K B | BERRE
Wind Wind velocity Temggerature Relative

A DateH B#Tim e e Weather direction (m/sec) C) humidity (%)
12/VI 13.00~17.00 | Fine w 0.6~1.8 19.4 55
27/VI 13.00~17.0C | Cloudy SE ? 16.5 68
10/VIl 14.00~17.00 | Fine w ? 23.1 49
23/ 10.00~12.00 | Fine NE 0~2.8 23.8 70

JERNV47G-2~Y a7 % —%{FEF Kawasaki Bel 47G-2 helicopter was used.

Table 7. RERBUANIOBIREE (%) (Q964EDBIRER)

Percentage of infection before the control experiment (Damages in 1964).

&/ OB K CiR)
Tuyy B #i AR To be sprayed Without spray (for the check) .
Block 1* 2 3 4 5 1 2 3 4 5
A 69 82 89 91 85 65 89 89 83 79
B 71 51 52 61 42 53 58 52 46 32
C 49 64 71 62 65 58 61 73 48 39

* FAIZE Number of fungicide.
S8 HTE  Analysis of variance :

Factor d.f. S.S. M.S. F
7wy 7 Block 2 5,011.8 2,505.9 31.00**
A Treatment 9 1,298.3 144.26 1.78
| #E Error 18 1,455.5 80.85
£ {k Total 29 7,765.6

F%(0.01)=6.01, F3(0.05)=2.46
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Table 8. REBRKTHROBREZE (%) (1965)

Results of control experiment in percentage of infection (1965).

Tay s  #H F B  Number of fungicide
Block 1 2 3 4 5
A 50.0 69.4 31.0 35.6 60.6
B 41.7 25.6 18.5 24.4 35.2
s& ¥ IS C 38.5 52.4 14.4 25.6 16.1
Sprayed S ¥ Mean 43.4 49.1 21.3 28.5 37.3
. 2 Ratio 50.3 56.9 24.7 33.0 43.2
A 87.0 97.8 97.8 95.7 94.7
B 87.5 80.4 89.7 78.2 86.9
4 B Ak C 89.1 72.8 90.7 67.8 77.6
Without spray | ¥ 5 Mean 87.9 83.7 92.7 80.6 86.4
. = Ratio 100
Y8 ¥r#E  Analysis of variance :
Factor d.f. S.S. M.S. F
7wy 7 Block 2 1,799.04 899.52
43 Treatment 5 20,621.33 4,124.27
s} 4BE:
Sp%?rieﬁhszﬂgheck 1 19,119.07 19,119.07 280.38%*
#AIM Sprayed 4 1,502.26 375.57 5.51%F
#® £ Error 22 1,500.26 68.19
4  {& Total 29 23,920.63

F3,(0.01)=7.94, F$(0.01)=4.31

B/IEEERERE (1%/K%#) Result of examination on the least significant difference :
:? 4 ? 1 2
1 - - ! ,

Table 9. E/MKIZRT 2 MEDVBZTEACET % ha Hic Y OB
Costs per ha in aerial spraying with low volume of concentrated fungicidal solution
in Tomakomai (1964).

60l/ha 1 [EIY7zD 30//ha 1 [EIM47z D

Costs for (at one time) (at one time)
K 1T 4% Flight 2,140 1,570
#, #] 4% Fungicide 1,830 1,210
AN & B Labourer 230 120
& # Total 4,200 2,900
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RER TR OFLERERIZ Table 8 LT LBV TH5,

Table 8 2LHL PRI T, FABAAL MRAROBRERI WHLB LT i TRY, #Hit
Bt 1 B OfERETHROENA LN, BERHRIERD -2 L LHL TS, SHIHRALE
EHOBFHEOMIC Y 5 %ORRETHEDOENS b Nc. BIEEEREOHRE TR N5 K
KO BREROFHMEL 3 2D V—F 2B hh, Zhizk L cycloheximide HiF X Y &, TPTA %
JUPMI 2BALIEFVPURN DB LELD LI,

ERBAEAIL Table 9 LD EN3 X ) IKEHAMENRT K AVEERL 2505, HHBAERA (150
{/ha) DEMP ha Bz 1E 5,100 (KEIANY 27 F—~)V204B 12k 5 : ZEHFEPFHFRICLD)
LBRT, NEETLPR D RN, KEHIChR > TOERMAT KBS TR Z 2213, Bl
ELREVRLRBTHDH,

I Z2EEIVCER

ERRLEAEBAAL T, KERICb > TRBEEFHRLES L T35, BEIBNTEN
LHRRE A XOFAEICHLTEBS A THD, EL LOPHIE 3ke/10a OFETBAL TS,
HEBRTIX, <=YIvr, ¥V IA AV REDBRODIC BHC 3~5% WHAIMZEREA S iz
ERERHY (THEP), 7245 HBTRFRXI BROLDICAY 2757 —I2 X 5 RBARHEI EHIIC#
MENBEIER TS, LOLFHWRERZFRATHIRLL D L) 2254, biEIEENT
131963 FZ EHELPIC & » TBZ Rbh e RIFRAIZ LD TTh B,

FHEL I HEREEHI L LT cycloheximide & TPTA BAKIOKTFIL BHIOmEEZ LB, K
#lD 5B cycloheximide 5ppm & TPTA 200 ppm DESANZ ha %729 300/, 10ppm & 400 ppm
DREFIE ha Y72 D 150/ DBIGTT7 A LA»S 8 ATHETORICRNVAIG2EIANY 277 -2 1 bW
TAEEA L. EBHANT cycloheximide §&%Z 3+ 8V &L, Zhic TPTA 2E&L Tha¥iz
Y 30kg ORIETAFIHL REEBA Lz, TORERE ha Uiz Y 300 L BAR®S - & bFHEREIRA
w<, EUEADOFHBFERE 100 & Lzl E0NEAD T 12T E R o7, 2FREYE
AR EARO BRERSELEARD 1/210& Lize TOZ 21X, 2B TEENELLTY (ha
%70 cycloheximide 1.5g, TPTA 60g), &¥FL bHBRSIRIEL itk ¥, HMEERRERMO
FHRREBZPIEEBNBBRDRE HFL I LELHLTVS, Hicnxid, BAREFERLEER
BEOHREYHETo0IciE, RER2ETEIRTIT, bo LEWRETARTMIRLRWI Lick
%,

BHRIOBHATL cycloheximide 0.05% & TPTA 2% DEAKING - & bBWEBEBRSIEE LD LR,
AFFI OB RICE B e o 7o L BT BT KTl 104% (cycloheximide 15g, TPTA
6008) IKIBYLTHY , KOBMITETH - Th MAINLATHIL Y b BBHRESLSEL 252
Lasbhic,

HH RS ROETFEHOEE, BHIOBHICO>VWTKROL IR ERE O_TW3, Thbb,
[ EECAEIIIBITE LT 102 %72 100~150 THBH, ZOEETHLE L, 1EORITTHOTP10a
LABATERNZ LIZ B, LedoT, BRIOETHMAOEN 10a Bz ) 3kg Th3 LR,
AITY 31/10a (=307/ha) BEREMEZ LARATNIRL 2. TRLLIBTHEMAESK 105D 10
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BARICT 22 L BNET, Lihis TEERBEFORIOZENS ZLizhY, Wb 5 BELEE
DERRESLERDTEH D 1&,

ZOBRRBEMEROZ L TH BN, 73 YERIICH L TREVEHAEZ VHIZLTRIR Y 2z
DNTIRE T BRER 2V, BB BEOBREL DL L THRDL IVPVPFETH S, ok
EY)VIONF=PEROTEHIZ, 60ha DY VFTEZHLTANY a7 F—2$HWNWT 10a Hieh 305
XUt6/ (ha Y7z b 307, 600) ZM LTI hoOBE TBAM LB ORROFER, 3~6//10a (30~60
{/ha) DHWHETRERDSEHANBELYTHS I LBEL TS, BorzZINI® BT KU DRI EF (Plasmo-
bara viticola) % BiBRT B7dIc ~NY 27 F—T ha HicY 60/ OBME BIh-TcLZ 5, FFCHE
T72 o7z ha Y7z D 1,000~1,500/ D EEA & FEORREP X bR L DRTNS,

ZNX5 e MEEBEL LT HMEEL —& 30~60//ha & L, cycloheximide D#EEIX 25~80 ppm
(300//ha BADHFED 5 ~404%) L L, Table 1 DX 5 R AL Liz,

196452 &/ NI TR Z e b I IED BBARBROER, BAARKEWFh b EHAK L B2 BRE
DENH B, BLPCHBRMERSD 5 Z L nmbhic (Table 3, 4), Z2BHRL72IKID cyclohexi-
mide DR TRICIEH2 Y OHEERD - 2IZ bbb, BRMBIIMANCERRP -T2 LI, £
FRENC RO BERSEEIET L TW AR b o722 8, BEXUT v v 7 CORFEED AT Y
FRKENP ST LARELALNDE, BEOICIEKD S L L EXOND. F I MUTEAD BRI
ROEHESRTEEOBREEOTEE L Vi35 MEL 2o TWBA, Zhide iz EER ¥ ES
T, WEERANTEY = F LU BEPTF TRBRE S X & s iewic, FEOMEADRERR T 2L, Rif
BE LTORTOEENRIBIZET LI LICL b0 LBERS, BORETHRRMOEL THELED
ENHTORFREEL, RREAOEMERORFRERL D b 20% BER,P -7l W) BRI ZoZ L
FEEELTVS,

4, B/MITRI2bhiziHALYDZEPEARROERTIZ, BE 4 F0OYEHA (cyclohexi-
mide 20 ppm & TPTA 800 ppm) RKIZFERD ha Wiy 300/ BARX L % -7 AU BBRHEEZ LD
U, SEIEAROBIREERESE 100 L Lic b SLBEAROBREROTINI 10T b ofce LAL,
cycloheximide # 40 33X ¢ 50 ppm, TPTA % 1,600 3 X T 2,000 ppm & L7{BAHKID ha ¥7zbh 70
! B TR D 100 12X L T 27, 256 & W) BRIRILT, 3007, 1500 BARRIZ K & R THBRBFE DK
TARHZLNIE W), FRFICR I 2 - eHRIC X BBRBBROMBRIE D E Y X 2L, M LPROME
PEHRTABRAERICKD s T L BE LTc, CORPTRIkD 52 L1, 70/ BAK CIXBENCRLR
BoTVBRIZLPPbLT, BRPENZELP-72Z LT, Db VI cycloheximide DR A
bdrOrEBIBNS, '

1965 £z 13 AL L T cycloheximide 60 ppm DAY ha %72V 60/, 80 ppm DA% 30/ #ifi L
W5 ZLizL T, Table5 iz L THAEEEIEY, BEVEFARREMEL T holce REEIT9
B, THREESHEEL, T TIBAKRTHE 20 ARTEREERL Thicicd, REEHNT 823w
%, BIEEORREL K bR TBREROEHERLR VEL 2o T3, L LELIEA L LER O FBIR
BREOMIAL PIEEEVZ LD LN, L bHRERMOBRERCLEREERS LB LY
&hiz (Table 8), F72bb, cycloheximide DEAIZHEH T 5L Vb, cycloheximide & TPTA %
721 PMI 2 BALIHERBRBEDTSATVWR LW itk oo FEELORLEREDY L,
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cycloheximide 60ppm & TPTA 1,600 ppm EAKID ha M7V 60/ HAR D BRFREBOBISVITE
WFEARL100 LT 2L 25T, MERLTRALORBI 27RO 5 LD cycloheximide 50 ppm & TPTA
2,000 ppm BAHID ha Y7z b 75! BAR OBREROEIEVN 25 Th - 7cD e o AUERE R
Y, cycloheximide 237 J =V FERREIRIEAIL LT, TbDTRELILPREL > TWBEILELDHL
T3,

F72 30 BAR TH 60/ BATK & 2T L BRBROTHENERD T, HAHMICIEEOENALL
B ol bid, RFOEPYEROIDIZ, REVEBALTITETHZILELDLTNS, bFH
1 EBOBBRTREROBERP S FRERITILAREL W) ZLRBERAERZ L TH S, L
20 1EMRT 22 Lk TEDRESTRFBRIEETSE 52 LN TE 30083 BB Shizd
NERBRV, 7ek 21F Table 8 icAbh 3 X dic, ha Hich 30/ BAi T b EUER L { BT 70%
BREBEX B LN TEBLTHT, FHELETR 2EMERM T5 2 Lick » TELER D 10% OF
FRETBLTILRTERILIZNRD, LItd - T, BRI KEHICD > TETHICBBRERZ R
2, WREOBEINEEMICKL 2570ic, BRIRIESIERT S LIHLPTH S, EF
B 2EMIChiz o TR IR o7z ha Y Y 30~60! HADHKERPBA T, FROFREL LTo BER
PREMAEI+AERACHLY 2b0 L EL 5. BRADRRKSVWTLBELVEBAOLFNEZEY T, L
KREINY a7 2 —2ERTE, BRLRENICERT2THS,

BAERE 1IEITL T K RWERIVDOTH SR, BRORETEN ELETELFEREICI N T,
AIRRBOBHOHEENTERVOT, RITERY, IBARREFAKC7 APa»rb3 AT LicaE
BASLETHLLELOND,

x Bk

1) BoORzINI, G. : Results of field experiments for the control of plant diseases and pests
carried out in Piedmont, Italy, during 1960, Agric. Aviat., 3, pp. 82~85, [R.A.M. 41,
p-120, (1962)]

2) JEHES : ~Y a7 Y i X ZRBEOENEAM, YRS, WYEHS, 12, 62pp., (1963)

3) L#EY  RBURREOBR, #EWP5R. 16, pp. 115~116, (1962)

4) THRAER: # 7 =V RO AR O 5k L BRHEFEICONWT, HEL AR, 4, pp.
15~17, (1963)

5) —— - EE # - EEEER: h T~y R ORISR 5% (XD, ~VaSF
—#fiz X sBhbRERER, AMIALZEE, 12, pp. 99~100, (1963)
6) . cHE Zh:EE (XV), ~YarFy—Edhic X 0558 (2), 76EHA

K&, pp. 306~308, (1965)
7) MHELER : ZARE R X UEHROEER, fEYBhEE, 16, pp. 117~118, (1962)

B & B

Plate 1 A. EHIDOFEHZ Ho. A helicopter under loading with a fungicidal solution.
B. #ofifix/ A (N) RTHflishic.

The amount of spray was adjusted by the number of nozzle (N).

C. FAEAOKE . AVZAFIIRY =F v v RTRBbIICRRAR
The helicopter is flying spraying a fungicidal solution. Check trees covered with
polyethylene bag are seen as white triangles.
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Chemical Control of the Shoot Blight of Larch caused by
Guignardia laricina (SAwWADA) YAMAMoTO et K. ITO.

VIII. Aerial spraying by helicopter in the plantation in Hokkaido.

Shun-ichi YOKOTA, Kaoru ONO, Kiyoshi MATSUURA,
Kei-ichi ISHIOKA and Harusada HAYASHI

(Résumé)

An aerial spraying for the control of the shoot blight in large areas’ of larch plantations
was undertaken with low volume of concentrated fungicidal solutions in 1964. The volume of
fungicidal solutions to be sprayed was decided as 30 and 60 //ha based on the results carried
out in 60 ha of an apple orchard for the control of leaf-mites, and so on. Cycloheximide and
its mixture with TPTA or PMI were taken for the test fungicides, because the control effects
of these fungicides for the disease have hitherto been fully known both in the forestry nurseries
and in the ground spraying in plantations. The concentration of solutions was 25~80 ppm,
based on the results obtained by IGARASHI ef al. (1963) in the previous year, at which time
the decrease of the control effects were observed by applying a half volume of spray with
2-times-concentration of the fungicidal solution, compared with the original spray in which
300 liters of 5 ppm cycloheximide solution mixed with 200 ppm TPTA were sprayed per 1 ha,
even if the same weight of fungicides were sprayed to the same area (Table 1).

The experiments started on July 10, and 4 applications were carried out every fortnight
until August 27, 1964, in Tomakomai. Test plots, consisting of 200 m X100 m in size, were
arranged in the triple randomized block system (Fig. 1). All remaining tall trees, either
living or dead, were cut down so as to avoid hazards in the flight of the helicopter. Sixty
trees in each test plot were selected for sample trees, half of which were check trees, covered
with large polyethylene bags during the spraying flight to be free from spraying. Details of
climatic data' during the spraying flight are shown in Table 2.

Percentage of infection of sample trees before the experiments, namely, the status of the
previous year, was shown in Table 3. There existed no significant difference between fungi-
cides, although it was recognized between blocks.

Control effects were excellent in all fungicides tested ; a significant difference in 1% level
for the mean of the percentage of infection between sprayed and check trees was recognized
(Table 4). No difference of the control effects between each fungicide, however, was recog-
nized statistically.

In 1965, the control experiments were carried out again in Tomakomai, where different
places from the previous experiments were selected. As shown in Table 5, 60 liters of 60 ppm
cycloheximide solution were sprayed per ha and 30 liters of 80 ppm solution per ha, as a rule.
At the same time, mixed solutions with TPTA or PMI were tested. The size of a test plot
and the treatment of sample trees deciding the control effect were established in the same
manner as in the previous year. Climatic conditions during the spraying flight and the percent-
age of infection before the experiments are shown in Tables 6 and 7, respectively. Arrangements
of the test plots are shown in Fig. 2.

Excellent control effects were obtained with all fungicides tested, showing a significant
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difference in the mean of percentage of infection between sprayed and check trees in 1% level

(Table 8). Further, there existed significant differences between the test fungicides, and 3

groups were separated as the result of the examination on the least significant difference. The
top group consisted in the solutions mixed with TPTA or PMI. It seems that these results
show an increasing control effect by mixing with TPTA or PMI to the cycloheximide solution.

When the results obtained in both years were compared, it was found that the control
effects somewhat decreased in 1965 as against those in the previous year. This may be influ-
enced by typhoons that attacked Hokkaido twice in September about 20 days after the end of
spraying.

To extirpate the disease by spraying fungicides is not possible in only one season. If 80
percent down in the percentage of infection is probable in the first year. 96 percent down can
be expected in the next year. Based on the foregoing, it seems that the authors’ methods for
the control by aerial spraying with low volume of concentrated fungicidal solutions is of prac-
tical use.

Hokkaido Branch, Government Forest
Experiment Station, Sapporo
and

Sapporo Regional Forest Office, Sapporo.
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7 =) SRR IR A B B A Bk
X. @&MARDZEdhEAmPikRER (GFR)

'fZ‘E % ;EB %(1). "'E" %&(2)
7~ ﬁ’é’ N | (3) . ﬁg Bi=] j‘t k& 1)
BOR OB OB Eom oK HO

ARICHTBANY 27°F— 12X B Y7 u~dy I Ko ZREAIT /M0 - BIF « IEOHBEHE 2210 7
2, ThRAERSBEEACL 5 00T, BARPLEETIIRL, TOMRLEER LT b hid
o72e PWTETA « Bl « EEE I AHRKERAR XU WHIC X 2P5BRABRE EfE L Triz ) FEik
PRERL TS,

L LAaRE, BHIOZTEAIRERDEBALEE L ShTRY W0, Zh8fhid s Ofgari
TIXEAETFETSH 5, FRBRIIL LD BRI b BHKEMZER & o BF R L LT 1964~
1965420 2 PERIC b Y RS hic b D TH 3,

FRBRORE, AERIVL Y L OINERBRBOERE, HRBIOERNEY L, ETTEFR
HEROE., MEBIUFREN Y-,

AR PETBIEHIY, KIEBEIARITIRER W WK ERBRI RS R, AR L
EL, HREEZRAL TRV IeBHKERERS, ERCHVENEZHIE W EWIETFRE
HARBERRIA BRERRATRCS & ORI I — BRI U BB o0 e aile, $7oB3ERBiEE v
VR ERRS R X SR SR EFRBEARICH L TES BILEBH LT 5, £, BAEHEZRE
L T ieRnicdiifE= &t BB ETERR A, HUBEREAT. FARBREERSH,
PMEE T MRS R X R ERAIH R L TES BILER L DT 5,

I 1964 & R fE O 5

1. RRhEIUCRBRAE

RERHL, Fig. 1 R TEFREFHEFIAFARFEM 3L 137 1D 364haicis k55 ~ 94
H O R OBETREE P ~ BEOEHMINICRE Lice £ LT % 440~500m OKEAMIRTEH#IAO
5 ~ 6 SEEDTRIRO REDE—1, HEMBFORMAERLBAL, LrLT ey 7EikSP0E
AR B I,

SRERFREHT 1 plot 2 ha (200m X100m), 3[EL VRLEMEIZL L oTce HF R v biZDE, THE -
O - eI HE U CHRERIC 60 AT OAEA R ERICRY, £ 0¥E D 30 A& EHAEAL LTH
YzFLURENTI N, BANEWHI TEIER Lz, 2ok, BEREHARELIZL VRV,

(1) FAXSREDEEF IWEER  (2) ATFREBRFDHERENTR
(3) EFRBHNHHRARREER (4) ATFRBMKREMHERRAERE
(5)(6) HIXBHRUS 1VEE
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HAi BB L UBARED ~Y K— b fHED 50m
BB B 557 & OBREY b OSREHE
Table 1 2577 , ,

BEERIEA B X U BT IEE I Table 4 IR
G, 100 H72) 6cc FONOS T I ETAML,
Bt ha bl 607 & Lico ERA~NY 2757~
1)~V 47G—2 8 (AFBEHMA~Y 2777 —HK
&) T, FEEIE 1200 (Iplot 2ha &) & L
ITHE 48km/W, FITHE 5m, FRITHRE 18m,
& 87.61/45 OFITREICIZ X Y BARL T,

£HATA BITRIT B~ ) R— MMHE L KRBT
fHEIC T 5 EBRAD FRikEE Table 2 IR
S

o\~

Heli- port
40,000 ZORERMPS, FEDFFRMIAT BRHEV,
Fig. 1 RERXOEEX £ 1E»S 52 BEIHUR £ TO BOER £ &
Location of the experimental plots. W, ZHix Fig. 2 ORBH 25 4km OB

Photo. 1 RV =F vV RICEHEIhic
ERAAEA

Untreated Japanese larch trees

covered with polyithylene sacks.

Photo. 2 HERMIZBITBY 7 ety
I R oZEh#Af
1 Air application by helicopter (Bel. 47

G-2) with cycloheximide solution in
the experimental plot.
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Table 1. FHBAREOKIZBIBRER (19644)
Results of meteorological observation during the spraying of fungicides by helicopter (1964).
- : ; B % B B
A A B A X = Direction [Velocity of wind ? t i Relative
Date Time Weather | of wind (m/sec.) em(g%zs UI€ | humidity (%)
N' < b Y 0.4~5.0 20.2~23.0 79~92
6/VI |8.10~9.50 | &oudy SwW (2.2) (21.9) (83)
~ i  h ~ 0.8~3.5 17.2~18.8 84~97
21/VI | 5.50~7.30 Fine SW~SSW (1.4) (18.0) (86)
~ <.b D - 0.3~3.5 17.6~17.9 97
5/VHI 5.37~6.47 Cloudy SSW~SW (1 .6) (17 . 7) (97)
~ =8 h 0 ~1.0 20.0~23.2 ‘86~92
18/VI 5.35~6.50 Fine SE (0) (21.8) (89)

Table 2. 3 A 8 A BF © % 5 R B (1964 5
Process of development of the shoot blight in the Japanese larch forest (1964).
$PT Place o1 ARRECR)Y | RERBRIET ()
%Z‘ﬁxhbo]\ﬁgi(gf) Neighborhood of place {if
hlgl‘ T t (%) of meteorological Remark
A H Date 1-port 170 observation
BRIAEOBREARLT
6/Vl 11 35 Developed on previously severely
diseased trees
RIRTE R EARLT
21/l 48 80 Developed on previously severely
diseased trees or moderately ones
WMERICH RE
5/VIl 74 95 Developed also on previously
slightly diseased trees
17/ 100 100 7

0---0 1464 %
&—e (965 «

I

f
I
- 100
- 50
mm
Beginning  Middle Lost
June

Beg.

Mid. Last

July

Bég. Last Beg Mid. Last

Mid..
Aua.

Fig. 2 BHlicisiF 3555 (1914~1965 )
Temperature and precipitation at Okunakayama during the experiments (in 1964~1965).
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R 3REEHE EFREKAR
2k3) Pobbr3k5THD
BROEBIC L 5L ExbND, U
b 8 AR BETHB, &
DD I REI IRV RNVET
Holcs
% 2.6, %3 E XU 4 EEAMA
AiziX, EDEAREDY121 L) IR
OHETRIIZONTHE L. 20
Bz, 2, 3EIBEDORBRTIEL, 2m
o fIlRE 100m i &t 50 B> ENEE (>
Photo. 3 HAIEAIOH T &INED oo OFIEHEDEIL —HNVES) B 275 O
Collection of the printing papers used for investigation FECHEAZ lmEBEOZEEOR
on distribution of sprayed fungicide. =R iz, AFcEEL TREL

feo ¥ABEHICE, T27F T4 V—TRD 30 RKOEHAZEBICRUBIED LR T O 3 25N ENER
PEE L THAE L. LED#EREZ Table 3 IZ7RT,

ZOREPD, BRLZEH—Z»RY IBAESATVE L0 LBDBNRD,

Wi H 4 BIE OBAMRHCRE L IOEWROBEORMZ & O HE TR LI, £:18.2, H1:20.0, F
119.9Th D, FHAC BT 2E TRICIFELEZRIRD LRV,

Table3., A 0o HE THREARAEHK R
Results of investigation on falling of the sprayed fungicides by helicopter.
BABIUOHRN | ¥ ¥ B B F B B XK
$I& Max. and Average of Average of Iﬁefn%mﬁrgéf

gt ¥  Hl  |min. diameter of [diameter of spot| number of spot ;
Fungicide tested spct (mm) (mm) (cm?) fallen quantity

21/vl | s/vi | 21/VI 5/VI | 21/VI 5/VI | 21/VI | 5/VI

A. FI=A Y UKFHAE]

> 54 | 1.46
Naramycin wettable | 0.63 | 0.68 | 13.0 | 23.6 | 7.93 | 16.75
e adess | 0-30 | 0.38
B-Xi;é;v” : g% 012 | o.6s | 0.66 | 12.6 | 24.5 | 2.52 | 18.13
C. Zcflz(;lj_{—l‘ 1481 138 ) o6 | 057 | 162 | 15.7 | 9.5 | 9.42

2. BB B
FEIEBMIOBEDPAKCIS L, T2 F U4+ —TROFREOHK 20 KOMADEIEIC Bt % Rk
LTHREL, ¥V BEE L. #BT 7 FAF7LV—RKTHRR020fASEHbIRE, T4V VK
TRBLALRBDO A5 T, '
%2, 3EEAMEICIT, HBHEERD LY, F4EBMI0BEORETIE, F1EE LM
WEBER R bz, BED X YT, SLOEEIEDLNLS, MAOEFEBRET 5L Tiikl,
KRICITFNTERVEETHY, EEILWLOLELTH IV,
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# T <Y FAERIRAIBERZE T BB R (RARX P, 1964 )

Results of control experiment by helicopter for the shoot blight of Japanese larch
plantation with cycloheximide fungicides (experimental plots 1964).

PR BA K E | B| Bk | HEE
ﬁ% E.‘t.l % + ?‘j Tﬂ ¢ Et Percentage of Index Percentage of | Index of
ungicice teste reatment | infected shoot | number | healthy taper damage
o [?)
F5 w4 LKA " A % %
Narzmyci(ncwcletﬁibl_e 'd Control 66.2 100 5.7 3.4
powders (Cycloheximide
25 ppm) Sprayed 55.6 84 16.0 3.1
. B
Z%?"X7 v— Control 63.7 100 15.7 2.8
ctispray
(Cycloheximide 38 ppm) Sprayed 38, 1%* 60 40.4 2.1
TIFOA—T i i
,{kcti?i%n-’f ; Control 62.3 100 17.7 2.4
Cycloheximide 60 ppm
+TPTA 1,600 ppm) Sprayed 24.6%* 39 40.9 1.2
(0.05) 13.4
L.S.D (olo1) 19.1
Table 5. % 7 <Y MREARZEPHEMARBER (BAMX & ERAKOLE, 1964 4)

Results of control experiment of air application by helicopter with cycloheximide fungicides
for the shoot blight of Japanese larch plantation (1964).

goo® ;A fE b t’B‘Z $f & l‘;ﬁéitﬁﬂiﬂiﬁf
Fungicide tested in?c;(é?el dagﬁogt Index number h:ﬁf}i‘yatga% :r Index of damage
% %
Control # i 61.1 100 10.5 3.6
T 7 w4y v KA
Naramycin wettable powders 34.8%* 57 48.8%* 2.3
thisypraj ATV 26.8%* 44 58.8%* 2.2
Kctigionz_Tv T 20.3%* 33 64.4%* 1.7
(0.05) 11.9 13.8
L.s.D (0.01) 18.1 20.9
BEERZI R OFAIT 10 A 19~20 Biz, H-THEELK X - THEMOHEIC DWW THAR, IfEmIicHk

REROEEILONT,

WEKHE () Ik - TRELE.

& 5IT block Zriz, BEET &AM

Kigi& plot FHRELD 60 ZOFEAE EFIEY, HEREE B L, UEOFERE Table 4, 5

IZRT o

Table 4 ZRNWT, BREREZRBZ L, FIVAYUVATHEIR (Y 27v~%YIF 25ppm) TRREE
ERRL, TI/FRAFV—K (78~FVIF 38ppm) BIUOTI7FT54 v —TR (V7 u~xy 3
K 60 ppm+TPTA 1,600 ppm) TREIBREZDOND. FLT 7 u~FTITOBREREL DI

DHTHRBEL 2> TWB,

WIZRBESEEHRIZONWTIE, PRV FIFAV VR TREZBERRL, TIFRAALv—RBIUOT 75
CHEV—TRETRFABECEZEH D Z 5 THHPHALEOFERP L IZTENSRBD LW, EiBREE
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LHEBICONWTHB L, BRERLFBAEAIREATHNS,
Table 5 IZ33WTid, BWREE, BETdR, BREEBICHEE»L LT 3IBOREH L L5k
BEPBOONS. LEL, RV V7 e~FYIFOBENBORELPELEL Bo TS,

I 1965 & £ & D 5

1. &% B # &

HIEEOMBIL, ¥ 7 v~y I FHIORERVBEMAOHEOBAIL BAKICOVWTOY 7 naky
IFOBEOHBEANRTLLTVEDT, HAILEAH L OMBRTE R 2T, W2IT, FEEIIREE
EoRENPbA T, BRIROBP o7y 7 e ~F U I FOREZETIHALBAAL OEE EHY
LUTER LK,

a. REHE X URBITHE A }

BRI BTAREE D EHORRKIRICRE Lo M —RICHTEI YV VERTH D, B> 5 20 BN E
DEIAHLEEND, HIEOHEREIFT~HECET ML T, RRFIMECHL, Effiiicx
EAVFBENB L OICKEVRY = F L BEHVE,

BATA HREO~Y R — MMHED 25m _EEOZRMFIzIT % 557 L o BRE» S DKHRkEMLE Table 6
ebz s

BERFEHFL Table 9 IZRTHEAGET, 10/ H72V 6cc DS F I TAML, At ha iz v 607
Elic, AR, 2, 4EBMABCIINIESNV47G—2T, 3EHE )<V 47 G—3 B—KH,

EHEA~Y a7 7 —3AA&H) T, HBEIT 1200 (1 plot 2 ha 4) & L, TRATHEE 48 km/BE, RITH
Bf 10m Hit%, FRATHIME 20m, BHHE 27.6//5% ORITHETIC X D #Ai Lz,

FHAA RICRT 2~ Y B — MMHEOERAARDORRIREE Table 7 1257T,

CORREPE, BRENELD b0 VB, B2EONREENDHT, EROBEREbh T
%o

RO TRIUC &, FUEEICHEL TH 1ER & 4ERICHEL RS Table 8 I257+.

TORERPD, PRY ISERERTHEZ Libd 5,

Table 6. 3 A 8 i B¢ © K & B W F F (1965 4)

Results of meteorological observation during the spraying of fungicides by helicopter.

A Bl ®H #A|X K| A @ & = = B B %
Date [Time (a.m) Weathe_r ]girssitril%n Veloc;‘;l]t/ys e(::f wind Terrzeecra;ture hurlfxiecll?:;ve( %)
6/VI | 5.50~7.10 ‘iFineﬂ S~ S;NW 1 .25350 19&:3 .0 7@;39
24/ | 5.25~6.25 Lo d}? ngngv 0-8~1,9 13,9~15.0 ' sa~o7

' Vs/VﬂI 5.15~6.45 ” WNIV\IVW 0 (&‘1150 218:%3.4 8?9?32

. 27/VI | 6.35~8.05 }iFinen SWf‘éVSSg“/' 0 ((;.gjs 17(?;:% 0 \7%;;%8
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Table 7. 3 & ¥ #i B¥ © & & K 5B (1965 4F)

Process of development of the shoot blight in untreated Japanese larch forest (1965).

A H Date 6/VI 24/VI 5/ 27/V

3 ] R ] —
Development of disease + Ht it

Table8. LA O E TRAEAEHK R

Results of investigation on falli;lg of the sprayed fungicides by helicopter.

gt R OE H mlns.p Octla(rrx:ﬁ;e)r of ¢ e pot (mm) num?:;lf)po" fallen quantity

6/VI | 27/V | 6/VI | 27/vI | &/VI | 27/VIl | 6/ViI | 27/VI

Fungicide tested

& epede 1541 930 1 o4 | 057 | ea.2 | 28.2 | 16.22| 10.88

Y r7u~FYIF+TPTA 1.54 0.23

Cyclohexirnide+TPTA 0.15 1.54 0.58 0.54 40.5 33.9 16.60 11.28
vr7u~x¥IF 4+ PMI 1.92 0.23

Cycloheximide-+PMI 0.18 | 1.61 | ©-%0 | ©0.63 ) 29.5 ) 24.1 4 8.9 9.48
2. & B B B

BHEAH»S, 1EMIEBLTERE LR0HEL, F1EEMREZREFX 2 b BHEERL
oo LU 2EAMBIRIEL A Y DELT, BERERICEEEOBINE TERVEETH » .
BB, BEARHLELIZT IV, ARX, TTTARAXBLIVAA SR E A Y2 CEELR I OERD

Table 9. % 7 =Y SEAREABGBRE T HATRBER (1965 4)

Results of control experiment of air application by helicopter for the shoot blight
of Japanese larch plantation with cycloheximide fungicides (1965).

= 3 B R BEE |8 K| B2xime | #EE
%t;m ?Si de%estﬂ T&%eatm?;xt Percentage of Index Percentage of | Index of
g infected shoot %| number |healthy taper % | damage
YrmAFYIR & BAp
Cycloheximide 60 ppm Control 5.7 100 47.8 2.7
4 %prayzg 15.0%* 32 75.6 1.2
7 +TPTA i il
Cycloheximide 60 ppm Control 56.2 100 29.4 3.1
# +TPTA 1,600 ppm %‘prang 19, 4%% 34 78.7 1.8
Y7 ve~Fxv I F4+PMI Fu il -
Cycloheximide 60 ppm Control 46.9 100 55.0 2.7
7  +PMI 450 ppm %prang 15.8%* 33 70.0 1.5
(0.05) 21.4
L.S.D ¢5l01) 30.4
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Table 10. BEE EWM AR K O H EFE KB

Damage in untreated forest neighboring the experimental plots.

X 4 A OE AR K De;&reeﬁ da*n%ageg(%) w® = OE
Plot oNbL;I:rErgi it i + Index of damage
I 73 53.4 32.9 13.7 3.4
186 37.6 48.9 13.5 3.5

TR EE Th - 720

BRI ROHIE, BIEICELTI0A 6 ~7 HIZiTRoTc. E-MEMIC EI T ny 7L BT my
7 BT 5 EEARIROBEREE VAE L. ZhbDEREE Table 9, 10 2777,

Table 9 ITRWT, FREER, HEBREBIVHEENOAT, WFhoIEHL BE2BBRRGE
Obhb, £z Table 10 725, EHARIKTIZ, BAROEBMAACRI B LY b HKEENPKRE A
T3,

I ZEZREIUBER

1964 EDQRBRICBN T, Y7 m~dy I NEEID F7vA v kFuAl (BEE 25 ppm) & 77 F A7
v— (8 38 ppm) KOKETIE, BREDCT 7 F A7V —-REJOHEIEb, EHE - & -
g, A - &R RECHSEEA2ZELED 2 5 ppm D ha 300/ DY 7 rAFY I FHRTRIC
LW F T AV UKFEID 25 ppm, 60/ BARKIZEWT ZRMEL, EHRELOSREE 2450 10
ppm & L, BMiE%E 1/2 0 150/ & LK TIEBSBREAEMET Lz Z & 25 7 Th H LB O BAIEHE S
720 DEPRA B R E ST HEN DB, £ L THRIC 38ppm OT 7 FAFV—KTiX, BBRHIESR
WoNz, EBRVPROBNT I FTAY—T T, ¥7e~FY IF 60ppm & TPTA 1,600 ppm
DEREFITH 50, B—REOHHAL OLEBITRbIT, £728 2 BRI UE 4 EORERICI W THA
LEAFIOMBICZIE LVERBD MR o2 R EPD, PRIEVERERITY 7 v~k vy IF 0%
ERBVDTHELEXTELOMRIARDPS I,

Wiz, Table 4 ICRBF 2 BFREES XL UOHEENBREICR 5 EEIET LREL, EBAAREHET
BRYTFUUEIURNEWICHIT, FTHOBECHEMShZY 7 e~V ITRREL THERECLA
LEREETERBDLEEIONS, ¥ 7 u~Fy I FRRBEEER L L TOMERBNZ L1, R
B =T =Y DREEWROBHRICET S Moss « VICHE + KLOMPARENS!”, LEMIN + KLOMPARENS *
Moss'O D, ik - RiE - EHRES WO I T < VicxtT 2 WH O BERMAIC X 5BBRZIR2 EIRE
NTRY, FRRERERORICELED 2D ZOWEICERT 3 LELOATVWS, 2B, EHAX
R BARRIRIC O W THB L7258, BREDT 7 <4 ¥ U ATRIR THLHR1BD bhienid, Hl
EOEBAAROEINE P -T2 LI EBRE L, EBARKIR T, FREOBENE WD TR THE
{Hbh, BHAKBAOESFRAEATR IR T 3 ERICRs D LELIOND,

1965EDRBRER 1S, SHRAFEF L VPR VEFELVHRLBD S h, FAMICRERFRD oA
Wo Y7 unty I FOBAIL 20D TPTA BX U PMI L OBEAFIOHBRIIEOEIC OV TIL, REH
FEBLTHEM - AHEPOBELH B, HE -« NF - FESOBIVH2EBIVE4FEOEED
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DEAED S b EOHRIIROEIE LL AV FRROKEPL L, HAIL 20 TPTA LOBAKIL
DEICIIERBD bRV, 728 PMI LORBAAKIKTIZ &7 v sy IFOBENEAD 2R LD 10
ppm &V 50 ppm TH 523, BHERFIFIIEAIO 60 ppm K LENRV, UL, ZORAFBEXLY
VEZTH B LT Bk, BEAD 50ppm & OHBRMSELELBbh5,

EHE - B - BECORECLS L, 7 u~%TIF 5ppm+TPTA 200ppm @ ha 300/ OFH
BREBAACHRT, v 7u~x3 I F 50 ppm+TPTA 2,000 ppm, ha 75/ OEERDEEA T 20
% BEDEMETLTWEA, EHED O 2 hERORERDIE, v 7 e~%Y I F 60ppm &, ha 607
DEABOBRERVEHAOEMEORL BLAIELALLDOLLTELS 5, RBmAELL, Mgz
ZOEORFFMIC L > TRESNBRELDTH Y, BETRICHET SHEMREICESWICHEIERERK
EHALMCTBLENRD B,

ﬁiﬂiﬁgkﬁiﬁ%ﬂi, EEFTALIZE L A LREN WA, WEIR, LEAPHART® D€V T 4
I—FIVOREEIVIRICHT BV 7u~FTIF 100ppm ¥, ha 110/ DZEFHEMIC L VT LW
Ex 5T, Ledd-> T, BEHETIIEMREIT ha 60 LTFARYLEL LN,

VI RAFVIFOREOEERE - TARFBIVY TR I 5 <Y KOWEES 20T, FHIDZ%E
FEAOREED L L TORRMER DS b0 L ELOND, )

28, ThODEYL H T <Y OEEORARER S AT, EHLMETE, ROMEIck<T, A
DETEDPE L RAEMRBD bhic. L LERROBEEREFL LM TIETLODOT, HkoLH
FEETBEEORETROIE )V EALEBESAVLOLEZbRS,

X ik

1) Forp, J.H., W. KLOMPARENS and C.L. HAMNER. : Cycloheximide (Acti-dione) and its
agricultural uses. Plant Disease Reporter, 42, 5, pp. 680~695, (1958)

2) BHEFBE AR I UERFHOE TEREIC>WT, W%, 17, 3, pp. 98~100, (1963)

3) HEFEM : ZEPEARIC R BRI TRAE S, MM06RE, 16, 3, pp. 125~127, (1962)

4) FEHREIER : b T <Y SR O EAIBRRER O F i L B RHEFEIZOWT, HELIA, 4, pp.
15~17, (1963)

5) IHEIER - BE 7% EEEK 1 5~ Y ERORABRICET AHE XD ~Y =277 —#
Tﬁk;t%%[&%?ﬁt%ﬁ, B, 12, pp. 99~100, (1963)

6) . -BHE I ﬁ7vzﬁﬁﬁ®%mw%uﬁf5m%(XV)«):75—
AR & B B5BREREBR (2), 576[E A K&, pp. 306~308, (1965)

) FE—E b5~V ERROREEOGER XU E, ZENE==—X, 10, 8, pp. 152~
157, (1961)

8)  BREF & - JIRMERER - KAREIR - GFRENHE : 7 7 < Y A RREPRARRIC BT 2 BAlO%
Wit BTEB L UEEMNERICOWT, H76EIBHKEHE. pp. 308~310, (1965)

9) /IHIRRZ - BIGFERE - INRTEH 1 ~NY a7 ¥~ X B H T~ Y SRR A o —pFlicon
T, dLHME, 179, pp. 45~50, (1964)

10) LEMIN, A.J., W. KLOMPARENS and V.D. Moss : Translocation and persistence of cyclo-
heximide (Acti-Dione) in white pine. For. Sci., 6, 4, pp. 306~314, (1960)

11) Moss, V.D., H.J. VICHE and W. KLOMPARENS : Antibiotic treatment of western pine
infected with blister rust. Jour. For., 58, pp. 691~695, (1960)

12) BWKEMZERS - BFIEGIC BT 5 ETEB I USHBEORER (& 5ER), pp. 1~5,(1964)
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13) BERZEPBURBTEHE - MR X 5 BROBSBBMICET 205, B AEHIER S, BIEEmE
%%, pp. 1~80, (1959)

14), ZHEEHE— - REEEH - THEER - ZO0=ES - Bl 5K 0 7~ Y EEROERBRICET 55
% () v 7wu~F A IF (cycloheximide) MAIDBIEEMIC X HE5ERRER (FH), HILX
%, 10, pp. 69~71, (1961)

15) mE 78 AHEIER 0 7 = Y SRR BT 55K (WD) v 7 v ~% ¥ I K (cyclo-
heximide) BELAFIZBE$ 51RE, BAkdb#, 12, pp. 87~89, (1963)

16) VICHE, H.J., V.D. Moss and H.J. HARTMAN : Developments on western white pirne,
Jur. For., 160, 11, pp. 782~784, (1962)

17) WICKER, ED. F. and C.D. LEAPHART : Effects of three antibiotics on tree diseases and
forest vegetation following aerial application to western white pine. Plant Disease Deporter,
45, 9, pp. 722~724, (1961)

18) WEIR, L.C. : Control of needle cast of Dauglas fir by antibiotic, Forestry Chronicle, 39,
pp. 205~211, (1963)

19) EHER-Z M : B X 3986 L 2 0EME, BER,. 18, 11,pp. 509~513,(1963)

20) HREGK— - NEF OB R - IR BT B0 T < v SeARBABRAER, HB6EI AR
£33, pp. 310~312, (1965)

Chemical Control of the Shoot Blight of Larch caused by
Guignardia laricina (SAWADA) YAMAMOTO et K. ITO.

IX, Aerial spraying by helicopter in the plantation in Iwate Prefecture.

Kunjhiko SATO®, Kyd MIYA‘®”, Kbdji KOTATE®, Mitsuo INAGAKI?,
Yoshinori YOKOZAWA® and Tsugio SHOJI‘®

(Résumé)

As the control of the disease by ground application with cycloheximide solution would be an
extremely laborious undertaking in vast plantation, the control experiments of air applicatidn
by helicopter with a small quantity of thick solution were performed on 6-year-old to 9-year-old
Japanese larch plantations at Iwate prefecture in 1964~1965 (Fig. 1).

Three fungicides (Tables 4, 9) were tested for control of the disease on randomized plots
100 by 200m, repeated three times. The fungicidal solutions were sprayed 60/ pér one ha by
KAWASAKI Bel. 47G-2 and Bel. 47G-3B-KH; four times in July~August, and the deposited
condition of the fungicides in the tests was surveyed by the printing paper method (Tables 3,
8). The meteorclegy during the tests was observed at hills neighboring the heli-ports, and the
develcpment of the disease on larch trees was also observed on the spraying days (Tables 1, 2,
6, 7, Fig 2).

From the experiments. the following results were obtained : At the tests in 1964, as the
concentration of cycloheximide became higher, the control effectiveness increased, and 60 ppm
solution which was added with 1,600 ppm TPTA gave most effective control (Tables 4~5). At
the tests in 1965, all fungicides tested gave satisfactory results for the control of the disease

and the fungicides were practically harmless for Japanese larch trees (Tables 9~10).

(1)(5)(6) Laboratory of Forest Pathology
Government Forest Experiment Station, Téhoku Branch Station,
Morioka, Japan.

(2)(3)(4) Iwate Prefectural Government Office, Forestry Section.
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X. BwEMARDOZETHAANERABI BT S
KIEOETRAS X OKRFOETE
7e b INCEERER
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I SRV NI I AL

1. #

il

ZORER, FUOLEEC BT ZBBRRERIERENA TS, 7T~ YEROLRICT 5> 2
AF Y I FAFIRIONY 2 7% —i X 2 ZHBABRRRICEL TfTebhic b0 Th 5,

ZZTWHORBOBE TR L 1k, KAFOETRTFRLEA R ELFHE LTWEpE, HTOKES,
¥, WTEIRERL Vo7 bOTHENLL, AR FOIBRIEER -2 b 0T, BETHE, BAD
SR BPRVD, FORERLIPREEALPICTEONEORLVWTH B, LIB-T, I Tk
EHOEOETEZMS ) LITLTWARY, L L—Biicid, $IREZT 50ILERHARDDL R
W, dLidted 2 BAT 3BAAEN 20 LIIBERRGORENREEICREDT, ZOFRGFERD
BOTIHGEAEZNETTZ LY 5, TAT, ZORRTH ZORELERICR > TV B,

RICEHOHETRL 1T, BIRIOETEEZERLILLOT, ZZTRYIZ7r~FYIFZOLONRE
BERTWS, Led>T, 2OV 7 unFxy I FORLERBRETREOE FTRIER LML TE
OEEMERS LIk Y, BTERROBENLENIR28Nh5, ZOMEEKIIE L VIZ 30 HE
HRRTHY, TR ELBEOREVHIKIFMIC 2> TWBDT, BiF L oHBEERRLH
ZOEEL LTHEShTWS,

BROEHOXLEMER LT, FHOUETRLRALFET, FEIbREBENEY 7u~xyIF 20
LODEETRLTNS, Thid, VY7 eIV IFPHRACREL, SHIHERNTZORELZLOD
BABTRbh, ThRY 7~ YR U TRIMICIERT 2 1 2ORELRETFTHE L ELX BT
WBLIBARD, BTTYHMBCBITBES LEBEO—HIMERBTES I LEHFELILLOTH B,

bhbhid, UEDX 5% 320HBRSWTHERNET T, ~V a7 ¥ —ic Xk 3ZHEAMmbRE
EORMERET ZENRERERELIS> LT E5L0TH B,

(1) HERBRONRECEBRECEFZMRERAREER
(2)(3) HERRBRELCEMRECEEZAHREEATEE - TEWEE
(4)(5) #WptEHRRa (6) AWELEIEHRAXHE
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2. AEDOREER

ZOFRER, IR0 X ) icibiEEC BT BBBRRROPTTITbALD T, TORROLHEMREF >
WTix, FRIZX - THRAmL TWizIEL Z iz Lz (pp. 115~126 BR),
Lo Zeh EmEBRABRIL, TN 39; 404D 2 pERL Dbz - T, HLIREHRRS MAEKRBERNOL T

<V NIEHHPT 3B VEL TiTebhicd, TO—MicHEBREREL .

Table 1—1. FE 1 39 4 E 6t X £ #
Chemicals used in 1964.
FE -
'Y R ' # B
Chem. No. Chemicals formulated Concentration ppm Sprayl?/gh;iosage
Cycloheximide wet. powder
. 2 7 —b 80 30
F T <A ¥ KFE
3 Nramicine wet. powder 25 60
TIFATV—EE
4 Actispray tab. 38 60
5 V7 mA~FY I F+TPTA Kl 60 60
Cycloheximide+TPTA wet. powder (TPTA 1,600)
& 1. BEA, K10/ H7ch bec DEIBRTY S IV EFM

Note

2. BAA#IE Spraying date.
F1E 7/10 (FE1ERE). H2E 7/27, H3E 8/12 E2EFHEE), F4E 8/25

It was added Gramin as spreading agents, 6 cc to 10 liter.

Table 1—2. WY Fn 40 £ F ft & E Al
Chemicals used in 1965.
B
e i B
Chem. No. Chemicals formulated Concentration ppm Sprayl?/ghadosage
V7 m~F Y3 R KFIA
r Cycloheximide wet. powder 60 60
2 Vs 80 30
Y7 u~F YV IF+TPTA KAl v
3 Cycloheximide+TPTA wet. powder | 60 (TPTAT1,600) 60
4 7 80( »  2,100) 30
v 7 un~y I F+PMI KF#
S Cycloheximide+PMI wet. powder 50 (PMI 450) 60
1. BEA, K10 7Y 6cc DEIRTY 7 IV 2FM

Note

2. BAHE Spraying date.
E1RE 7/12, 2@ 7/27, 3@ 8/10, FH4E 8/23

It was added Gramin as spreading agents, 6 cc to 10 liter.
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2-1. #EAEHEHAEORE

BEERIRA & £ OHAARIT Table 1—1 (¥39) BX U 1—2 (HB40) IZRT LB YT, SRMOIEANIN
THHABCOH3E VIRLLE RT3,

FEOREE, B39 EERE, BROETRALSWTAERAO S LE1ELE3ED 2H, 5
FEFEHABC 3[EKL VIELODEPIZ>WTITabh, EROETRLEENFRIC OV TIL, RALIHEL
B2 % 3 E#Aio 2E, 5ERKABC 3EK VRLD I LBIROWTEFTabhi,

FEFN 40 R ICiE, FROEBTRILC VW TR, 4EORAREIRbRZY, S5EEAIEL YV IELDS
LBROWTRFTebh, FRHOETERIVCEEMERIC VW T, F1ELE3E#HAD 2[E, K
Fs5EDHIBH 1L 20 2FKNDOBIZOVWTORTRbNI,

2-2. RFOBMEZOEM

FEFIBRER V47 BINY 272 —C, HWEEHERS mo BABIZH 20m T, 100X200m DS w »
MZKL, BNz 2hh b FROOFENCKES [B1 & O, 300/ha #Fib, 60//ha BAib & bic/ AND
BB ->TIEEE L LT

2-3. EAEIERALAMEDRE

AEHRBRTTRBAR L ) ICRROE TR, EFOETER LUEEANEED 30T, HEIRD
LBITHS,

2-3-1. FWROBE TR

ENEMKEIC X - 72, EIERZY —F v No. 5 2HV, M URIEEL. ZhERITHACEAIC
FRBE O PRICERT bW BERCH > T, 2mERTRE L, BEEME, TAY 2oy
Y LB bnofi1~1.2m 0RESL Y, 1KER>EHERLE2m MO 51 RS, Fhifo
35 HIA L Lz,

KRIFIOBE TR & 5200 CHERKIL, TOEEERZCHLRBY, TORAREEHETCREL, %
THIE, BRHE, VEHRE, BTEREE RO, ThORROEBY TH S,

ETHE : 1em*ORENOKTEE, HERANOEED 2 pFITHrE LTS,

BRRE, FHRE : ENERNOEED 30 HOREEZEY, TOPOERELOBIVTEGLILLD,

% TREE : IEENOERD 30 HoREERY, ZOFKEOFLFOFHEL FEOETREL O
o

2-3-2. EHOHTE

HIROBE TR ERET 2 EHEHRE O 5 H5OMIEOERY ORI KB MY MEEE, #Hmik
THERZELRY, BbicAFLrrreIf FERiZ20% 7€ M AKTHROAHL, £2PRET EE
L7z,

MY OB : EER 15cm OBV N Y ill%, FEfN39 iy, BERORBL 5 D5
B, TORRIYVKAFIZ4AmBE, 2%Y 1EBED 3K IET>, BMOEEL, BHliconT
EFET L S5HAPET LY 1I6HRIZZDEE 2 mORMET 252, A 2ic > TIPEEF -, 0%k
D2ETIMIZAS X IRLTRLL 2mEBTRAT XL Y 16 MAiciRE Lz,

ETEH oMH O : B39 FEE, 2 Y 1HAIDE 10cc DAFLr7u5L FTHWHL,
ZhicKklee®Mz, TARV—F—2RAWF 2V s VRVFPIREBBETTMRELTAF LV 7R T4



— 140 — HRRRHERE #1985

FEERISE, Y 7ue~FUIFEARBTIETAHMEREL .
- BB 40 FEE, ERI L IOV TR M Y L2220 & 20ce D 20% 7 & b KT HRNHL, 212
DNWTIFLEE 40cc THWHL, WFhb 20 EE AHERIE L,

IHBRIEDHH BB 39 48, 40452 b IAM-492 ik 5% v 7 SV — IR X 272,

233, EHOEEMNEE o

FEROETEREELIAMEDOY 7 =Y Hiidk, BEFI39FEICII5~108 31V IRY, BEVACAR
TERZECHLR-> THIRRATF VY 7 v 74 FETHMEREL, W40 EE IR L THAKI100
EEFYE > TREAN MY MIZ AN TEREIZFRLIRY, £0208 K2EAF v 7 nFA FET
ERELER L, ; o

FHEFAIMH OB B3I FED AFLv i rn T4 Pk, FHFs5~108 CHLTAFLYInT
A F 10cc M2 T5HMIRBL, TOWKERY ML TIhITK Iec X, BRI Tic B~7chik
TARER L UTHEOREE Lic,

BRI EEDAF L7 v T4 FEIE, HifE208 LAF VY7 mT4 K 0cc 2Mr TELED, K
2cc B ANINEY ¥ —VIZZEOHIRER L, BEREBRETIMEL TAF Vv 7 v T4 FRERSYE, B
> T KEHED Sl ERE LTz, -

IHBRIE D FEE : 2-3-2 IR L,

3. A E OB R

3-1. EHROETRR

3-1-1. HEFA 39 EEDHER

/o nicHfEix Table 2 BX W Fig. 1~6 WiRTLBYVTHB, ZDHH Table 2 1% 35 HRDOF
HTHY, Fig. 1~6 ZERITLOEEZFHALZ LD TH S,

H1EOHAML, BPLIVERL2Y, 1HICHETEDbONRTER, TORHI—RICEHTELS, B
¥ 3 m/sec PAELHESNZEROTCOKRERT, BAREATE h, ZHAMXAIRTS K< 50m LA
L+ GEMTRE®D 1052 E) CRhs0OPBEShiz, AERCD BROKAI 3, CROIEA S5k, B
Fuy MNeHA S NIEORR BHHA, B—310izB—22% C—5icitC— 1 MEL IR TNS
DRELBIRENT Wz, THIRBEDD 3/ BLUS L LTHTMEZ TV, LHL, Zofih
RATEL DI, ZORBROBBECEELET 2 LIXELLRR,

2EDHAEERINCH B L, HTFORE S DHBHH—THY, BALD b LMERNTRAZEL
LBNL DD RP -7,

BARDODRVER 213, HEE bIRROETEI MO S DI bRTHRWERADFED bhi,

% 1EFAE GF1EBAR 25 2ERE GF 3B LHBLTHh2 L, 51 EREDHIMTI/N
EL{P—ThBPDLYVICHETEIE > TWic, LhL, EFI1IZBLCTRILEL TV,

H2ERETIE, FH4B, ABCOER L bHFORE SPHAL L DR TARTH o7co EOMT
X, BHI 2 BPETRDOATHETDR o728 DEWETL bI1Z8H bhiad - 7. FH 5 3FEEIZ X<
BfishTnic,

THhLDOERENPLT B L, BEOETRIBMBEOLDICHEBShS LAMKIC, EXOEEICLETE



Index

20F
1

10f .

0

0 __/M
3

0
4

# 0 AT T B (Rain)

0
5

0F. ®T T B (Rain)

0 10 20 30

LU =R
No. of locality

- Fig, 1 OB TRM, 39, ARBRME 1 WAL

The deposit-pattern in index, A area, lstexam,, 1964,

20r

2
ol S e i } i
0
F 3

4,5

3!
10F
0 10 20 30
b T A

No. of locality
Fig. 2 RO TR, WE39, BRURHLE 1 EHAE

The deposit-pattern in index, B area, lst exam., 1964,

(TN K2 £ o) YL N (2 &

— Il —

s T RS e T A SR -

ks



._ri

Index
fale

20 200
[ ]
NAA I
0 0
2 , L S : 2 : . :
0 0F ' _ o '
0 0
3 < F 3 ‘ .
. o . . . _
]0" - . : . - ‘ _di 10F . o
j .«,/\/\
Om J\/\/—/\_‘__/\/\/\_ ¥ 0 '\_/\/\’__J\N—
4 . ' ‘ 4 ] .
0F .-{ , ’ : _ &1m 4)f\jr\\’\h/—
ONA—/\/\/\/\,_J\/ 0
(5 RTEFAE) (Rain) 5 y t
T ; m;\y/\\/ﬂ\/\dAk\/«J\;/\\J/\_
O\M ~ - ~— 0 |
10 20 30 10 20 30
il fid = . iRy E R
No. of locality No. of locality

Fig. 3 FEOETIRIE, 1E39, CREAME 1 EHE Fig. 4 FEOETRM, W39, AMBRHE 2 RIFAZE

The deposit-pattern in index, C area, lst exam., 1964. The deposit-pattern in index, A area, 2nd exam., 1964.

— vl —

SRR e

£ 96T



Index

20r
1
1 /\/\’\
0
2
. Tf
’ /\/\/\_/\/\’\/\/\._/\’\
0
T 3 *
g 100
B0
4
10k
0 A

10 20 30
iUl EOR
No. of locality
Fig. 5 RO RN 839, BHRBRMLE 2 BIFAZE

The deposit-pattern in index, B area, 2nd exam., 1964.

Index

8l

]OM____ /\/\/\/\—V\

0
]OM
0
3
10f
0
4
10F

10 20 30
bl E =
No. of locality
Fig. 6 K7 % TIRE. 1839, CREBRHE 2 MIFAE

The deposit-pattern in index, C area, 2nd exam., 1964.

(TG L > £ ) GEHYIERANA L2 L 4

— eVl —



— 144 — HERRGMERE #1985

Table 2. HEFN3EEE DIIROVE TIREL

The deposited appearance of chemicals droplets in 1964.

EHIRE AR R H B & B H Cc #® Hh
Ch ~ b} E H H A area B area C area

N%m. Head calibrated BilE | E2E |F1E | E2E | FiE|FE2E
. First | Second | First | Second| First [ Second

& K HL & Max. dia. (mm) 0.8 1.1 0.6 1.2 0.7 0.9

1 g ki & Ave. dia. (mm) 0.3 0.4 0.3 0.5 0.3 0.3
$r ¥ Number 26.7 23.4 35.6 18.8 48.7 25.2
HETEHE Deposit index 3.2 5.3 4.0 5.3 5.8 4.0

B KRB AE Max. dia. (mm)| 0.7 0.8 0.6 0.9 0.6 0.7

2 T ¥ kL & Ave. dia. (mm) 0.3 0.3 0.3 0.3 0.3 0.3
b4 # Number 18.0 17.3 33.4 12.7 34.6 28.0
ETEIESE Deposit index 2.0 2.3 2.7 2.1 3.5 2.9

& KR & Max. dia. (mm) | 0.8 0.7 0.8 1.0 0.8 0.9

. E YR E Ave. dia. (mm) 0.3 0.3 (0.3) 0.4 0.4 0.3
0.2

) HL ¥ Number 17.2 28.3 (17.2) 27.7 7.3 26.0
. 12.5

#ETEIEH Deposit index 2.6 3.2 (2.6) 6.8 1.3 3.5

0.5 :

&% KB Max. dia. (mm) —— 1.2 — 1.5 0.8 1.1
S+ P . 9 C N CHl

4 fﬁ]ﬁ‘[ﬁ% Ave. dna. (mm) ,ﬁ:yz:ﬁg 0.4 ﬁZ:ﬁE 0.6 0.4 0.3

L ¥ Number Rain 8.8 Rain 5.4 8.5 11.6

ETEIEE Deposit index 2.4 3.0 1.4 2.2

B KB #E Max. dia.  (mm) . 0.9 ) 1.0 ﬁg (0.4 0.9

5 TR E Ave. dia. (mm) g%‘;?é 0.3 %:I%C;%ﬁél 0.4 |g (0.2) 0.3

(") | H ¥ Number Rain | 37 | Rain | 28-4 B(15.7)| 29.3

% TEH S Deposit index 4.2 6.0 |t (0.8)] 5.7

I H1E=5 1 EFL, F2E=252m#HE

BENBX5Th B
3-1-2. FAFM4OLEEEDFER
Bo N B{EE, Table 3 BI W Fig. 7~10 iT5RT L8V Th 5. THHEMFERK, FiZ 3B5HA D
PHETHY, RixFROEEEBT T3, '
ThIiZEBE, REROLIRILEH VRS, TTRROERKICOVWTHB L, SEIREFIZLHT
BN L D TH BN, TORME L TRTET L TOHMLICH > & ) LB TEO B2 HD
ThTnwB, br o, BEMAAS—VEBERL DI, BAHBOL bPBLONEN T, Lt
> THAD b REF®IE o7,
60 BAIMEL VELEDLTWB L5 TH 5, 307 BAfiik 60/ Bz K bRTEFUT L Bbh,
REELRSPERUTTHB LA LN,
KFOBETRER, B1, £2, F4EOBMANBBLRARE TS - 7223, & 3EBMIEHELE B
Y, ERENCETRRELSDE VR 2P ol
DX REEEMTTELNE TEREEENEARC 25 To2 L, Fig. 7~102A5 L5
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Table 3. HEFI4ORE QKR OTE TR

The deposited appearance of chemicals droplet in 1965.

BEBRES o % I B B R OB B area
Cllzr%m. Head calibrated = 1 @ %= 2 @\ (3 3 [al % 4 [A]
. First Second Third Fourth
Bk B & Max. dia. (mm) 1.0 0.9 1.3 0.9
1 T R E Ave. dia. (mm) 0.3 0.4 0.5 0.4
HL ¥ Number 28.6 43.9 22.9 23.9
#ETEIES Deposit index 6.4 9.0 7.4 3.7
B K HE Max. dia. (mm) 0.8 0.8 1.2 0.9
2 ¥y ki & Ave. dia. (mm) .4 0.4 0.5 .4
baA ¥ Number 14.6 18.9 13.2 18.0
Y TEIEE Deposit index 2.4 2.9 4.3 3.2
B KB & Max. dia. (mm) 0.9 0.9 0.9 0.9
3 EHRLE Ave. dia. (mm) 0.4 0.4 0.4 0.4
HiL 3 Number 38.5 38.8 29.5 20.9
E TR Deposit index 7.5 7.5 7.5 4.7
B KB & Max. dia. (mm) 0.6 0.6 0.9 0.7
4 TR Ave. dia. (mm) .3 0.3 0.4 0.3
po1A ¥ Number 20.1 23.6 16.5 16.9
% TEIEE Deposit index 2.0 2.2 3.9 2.2
B K BL#E Max. dia. (mm) 0.8 0.8 1.2 0.9
5 g k& Ave. dia. (mm) 0.4 0.4 0.5 0.4
HL $ Number 40.1 49.1 13.5 24.5
HETEIES Deposit index 6.3 9.1 5.0 4.8

CRICIN L BOEIREL 2500, ThE/NSTHRRL - LBARELREL T30, HB3ViEE
HEE LD L LARTRIRLRVES I,
3-2. EFIOETE

3-2-1. WM 39 EEOFER

Table 4 IWRLEEBY THB. Zhdd ha bV OEFOETEEHEL, BWARL L THET
REMLTHB L, 60//ha BAIHHKI59%, 30I/ha ALK 50% & 720, BTRAIOKELLEORE
RETLTWBZ LiZhD,

3-2-2. WRFN40 EEORER

Table 5ITRL7Ic L BD TH Do FEEINEROPRMILIC4 mBEIR 3R L 2 BT RO TREDE
EREELR-oTLE-2M, AERX 2mBEC 16 KEREROBAT LD & 272D T, FA1izonTid,
BIROWE TIRID Fig. 7 B9, FH 1 OFHCKWRTEI R TV AT HIET 2RHETROBR
DB LM TEN, £ Fig. 11 THB, Thicks e, FROFETEEREFEROBTRLIZE
DO TIVHEBEEZRL TS,

ZOBMEN LRI L FRIC L TER OB TREABL TH 5 &, 60//ha BARHHI 50%, 301/ha BAiAs
#57% Lz b, ELIBIFELTSH -7,
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Deposit of chemicals in 1965.

Table 4. Bfn39EEDEROE TR
Deposit of chemicals in 1964.
ca. 344cm? H 7z VY M H B pg
E A & 5 N?zjﬁgcl)?fit Amount detected to 344 cm?
Chem. No. e £ L BAE %2 B AKX

calibrated First Second
1 1 5.4 7.0
2 10.5 4.2
60 ppm, 60//ha 3 8.9 2.4
2 2.9 3.2
8.9 3.2
80 ppm, 30//ha 1.7 2.5

3 1 1.4 3.

2 5.4 3.

25 ppm, 60//ha 3 1.7 2
4 1 6.3 1.6
2 8.9 1.6
38 ppm, 60//ha 3 6.3 3.2
5 1 5.4 10.6
2 5.4 .1
60 ppm, 60//ha 3 8.9 8

Table 5. BEF140 EEOEAOWE TR

Ch%mﬁl!ﬁl\i . 1 (60 ppm, 60//ha) 2 (80 ppm, 30 //ha)
ca. 344cm? X2 H7z Y ca. 344 cm?X8 H7zH
HELEEE Amount detected to 344 c‘lr_‘ng2 Amount detected to 344 ‘uc%nz
No. of point NG %2 E7AE FLIRAE | B2EAE
calibrated First Second First Second
1 12.5 <3.0
2 12.4 10.2
3 12.6 23.6
4 .0 22.4
5 .6 12.6
6 10.1 9.8
7 13.1 9.6
8 14.6 6.6 34.8 56.8
9 15.9 6.6
10 18.2 6.0
11 10.4 <3.0
12 10.4 6.8
13 - 9.1 14.6
14 9.4 13.1
15 9.0 10.0
16 9.8 10.8
Cgliig““Acv“el:agﬁz 2.88 2.61 2.18 3.55
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Amounts of chemical deposited.
\
EROEENSR

FEHIOETIX, BfiE®, 5%, 108%, I5BBREAETITFETH -0 ik, HED
EYBREEDREZ - TL TIHEAEENE —EWT, 5 BUBELKEC R LER» 7, L1d

Table 6.

Deposit of chemicals to shoot.

£ Al

DX E R E E

LR

FE. 39, #& H &
Amount detected in 1964. pg

B 40, R H B
Amount detected in 1965. pg

WERES | £ 1 aidE | BoRAE | BIBAE | &2 BAE
Chem. No. |No. of point| F#§5 &7V | FiE108H7cY | FHHHI08 b | FifH08 D
calibrated | First to shoot | Second to shoot | First to shoot | Second to shoot
58 108 108 108
1 1 0.2 0.3 0.35~0.7 0.35~0.7
2 1.0 0.3 1
: (16RO | (16RO FH)
60 ppm, 60//ha 3 0.6 0.2 (Ave. 16 points)|(Ave. 16 points)
2 ! 0.1 0. 0.35~0.7 0.35~0.7
2 — 0.
(168 R D)) | (16418 D)
80 ppm. 30//ha 3 1.4 0.6 (Ave. 16 points)|(Ave. 16 points)
3 1 0.1 0.3
2 0.2 0.3
25 ppm, 60//ha 3 - 0.2
4 1 0.1 0.2
2 0.6 0.2
38 ppm, 60//ha 3 0.8 o.
5 1 —_ 0.3
2 0.3 0.3
60 ppm, 60//ha 3 0.6 0.3
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BAEHRORIEDL Table 6 IR+ 28 &, W39, 404EL LELOBEIXESLRTWSDED, i
DL THERIELIZRE R o7,

4. E

PLEA 2 ERICBO NICEEOKETH 500, TR L BY, H 7= VHEMAROBERO:D,
~Y 2P Y —TEKRAIET 5 EPEAMEITR HFEIT, BHRHELE SRDBP LV IRBITRNT,
IR EARRABERNC R B Z LEHIF LD TH o T,

LIAT, Bcks L, SEOREANIEMIEED 40 £ED L bICHRARREL, FIHIMcb
BLWER R -T1cE 9 TH B, THIRBETIT, 1oIi3BTEIMREERT 5ORLEREREN
WTFROBELTTRETERTW I EERRL, thF T 60//haBfiTd 30//ha AT, T
EREBERT I 30 ENEEORHMENBE TV ARP 2T LETBRL TS,

T, ZITHEEOFHEEDBLRBL, POFREEOBRTHMTINL LN Z LILREN, &
DEFHHRR T, TTCRBRZZLETHLAARL IR, ¥YZ7u~F Y IF 60ppm, 60//ha HfiL
80 ppm, 30 //ha BAAVHFHIC /> TWT, ELbVFERFIRBDHN > TV B9 5, —FHTid 60//ha
&30 t/ba Lo EPRT, 2RV, FAOETR, FROETRILEFHL CRIT D2 Lic k- THAR
PEDON, MHFTERBREO S bLWRH»SFEROBERRDLNBZ LTSI,

E¥BL, TITE 60 I/ha BATL 30 [/ha BiAh & OBARRIBO KB & (T2 218, KiEz0BMLE
Ebhb. €T T, NEEFEAOBRTELEROETRED 2 0B TRELTASZ LIzl ),

ETEHOETRICOVTAHAS L, TTIRBck 5ic 60 {/ha b 30 //ha LERRIZHT 5% T
BER20ELL50~60% BFRLTWBDT, BREOWSENERT 7y 7 ¥ —EEEL T, FiEluc
B 2 BATEETRICIZEIEEREVWEFHTIAVWI S BbhD, & T5L, WTERRIIHAR
BZRBERFIT L0 LELTIWD S, BAMEED 60//ha i272->Th 30//ha 272> Th, BAMER
PRURLEETERL SRBERCIC RS X BN, EFOBETROE L ThE, FROETIRE
ZHETAHADOHR L s TOTFHEREEA T INEVWIZ LiLRB 5,

WERFEEDOETRIIZ SV TTH B2, BT 2 PLoREIREBAFLLCLEOATIS L)
CBbhsd, LWHOE, ThERET ROV, PARTEDIPLWIZ L L, B—IRET
IPLNEZLIRBHBN, ENRZFOFETCREROUTROFICRHEEFLTHBOT, HEH0ITIH—
CEFEPEVI ZLEFIRRBENETH S,

LIBT, NY A Sl k BRI, BRI X 5 AR RD B - L HEIEEETH S
B5, BTFRRYV/NNRY OB DIZBET 22 LR TERNVTHS ), LT 5 Lot bk, ZIEE
BT 5 Ee B CRIEI LR ER B RV L DTH IR E S EnD 2 kit b, Licd>TIZT
i, ZoZtizonTHamEShhE) 52 THA 5,

AEIIINBRNZ, ZZTWHEALD LW IRFEONRICOVWTHLMZLTBEZ,

FTTRBREBY, bhbidg 7 vy Fodfhific, RTHFRICEAICL > RERLT, 2m
BECBHWRT>OMERE &, ZOFPERCBITIETHTOER, BERIUCETEEREZRD
o TTTRED I HLOETEBRIZOVWTOFRABOITL o0& & “Ffiteb” LIEFZ LIZT 2

BRBZABLEORBORT, NI, (8], [BECES] LSENTTL 5, WERLIEOLE
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Frequency of deposit-index.
VTHEH, RENES LiX, BiLHo TVAHAMNTTHETRIEREEL, BHEEZRDTICHENNLE
BTEOENAREWFEENE VY, IENHFEZENL V> TWADTRIFIME TR E 2,
&C, BLOBEOEMT b, Fig. 1~6 3L Fig. 7~10 iCR5L 8D, »ieh FLnbot
ZHEETLRNL DL DB, ThE 60//ha BATL 30//ha BAi LTI T2 hEFERFL, THhE
8% 1 ORI TIERERS ML AT

ZRL, HEALEAR D OREX

60L/ha, 2~¢3
IZLTH%E Fig. 12 TR+ XD 304 /he )
z72Y, 30/ Tikrr—2731~20 04r = mmm——- 601/"\0'. (~(2
Fﬁﬁk—:%’ 607 ’6%12~3®ﬁ§(~’:<'6 O=—0-==0 3oz/ha'
2, TELbRENHRIELED & @ S
3T 1\ ]
T, FROEMEIC b 527 oA
# l‘ l’l \\ “
1
1
1

Relative frequency

¥HE2TING, g 021
FITIOEMLDOMEE, B 5
TR OBRICBWTRELTA 0.1+
BZLiLEY, N
Lz AT, ZoBfgbIz, B s, TN
0 10 20 30 40 50 60

HORENEEL TL 5 L Droplet-number

Rzl iRdin, 0
72®»iz, Fig. 12 T— 27tk >T

Bk oA BB 3 AT
Frequency of droplet-number in deposit-index
1~<2 and 2~<<3.
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WHETERERL ~<2, 2~<<3DIv 7%

604/ ha

081 FRLUTWABE TR HERSME AL LT
————— 30 4/ha :

#%L Fig. 13 0k oiciky, ZThbzERL

1z LA AP O TE TR O ER S Ic BN TE

— 7o T3, HETHRIK16~20H802 X 5T

BRENTV BETRIBROMNNERS 2

5L Fig. 14 ©X 9t/ > T, 60//ha BAITIX

30//ha kA L D b HFREW BFORIE LT

2EENENE 5 ICRAx %, LAL, Fig. 13ic

B 5 DMEE SHEREIHEL LITEALRAT

T, FA—# TRERIEREOE TR T TRY

MoTWBI LN bbb, Thik LY baks

10 ¥, WFhOBRIEBWTH, ETRERERE

BTt & T RAOKRETFIHPHECTHE L) T L

Fig. 14 #FHHKI6~20icR0 3 TRiEKoM EFTDOT, Bfite b ORI, HFTHFO

- RERST K& SThbLLEEOMBEL—EEEDOI BN

Frequency of deposit-index in THELOPLANDDLEXbRB,
droplet-number 16~20.

ET, WIWIEALLOMBETH S, T

Tk, BAL O ODE TRIBKICIL L AR TELEE, TEUOBESLES, AR T# TREX
THROLAEDESICEAREELRIFLTVEPERFALTHUITATHS o

ZZT, ¥F 60//ha BATOWE T RISE OB A% W0 39 FE L 40 FEFT THZ. Tha

¥ @ X &

Relative frequency

19654

X i

w

0

b

Relative frequency

‘

Fig. 15 B0 T RIEEAEERST
Frequency of deposit-index in 60//ha.
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Fig. 15 Th B, T I DL, 39 FEX 40 FEICL bRTWAEL, BALLRTHRLERE RN
2, FRCERAEOBE S L, 185K 0 ~<<1 OHIRM, 404FED 4.5% 1T 1L T9.5% L72>T
WBe FRICHLT, BAfited DL 40 FEEX 39 FEIC b5 LRIFMICE TR S VW OTEH,
W OB IC D THAL LR TETVENT, ZOWRMLLNTERLI LN, LLHNL
BE L DL 5T LI o TWRW, DF DB ABOESFEND, ROEX —HIC 39 FELY
E<, BEPETHEAOETHRLTVEECSZLOTRRNEELDbNS, LT, 60//ha
AR BT A HAT b It, BT AR RT 0L QKB T BLERAVbO LS h D,

S&iz, 301/ha BAICBIT 5 HETRIDKO BAERS L 40 FE L 39 FEICHT TH B L Fig. 16
DX 5T, 60l/ha OB L ITREHT, 39 £EE 40 B2 5 R TR B\ b D i BOEVED -
B, 0EERILABEN»D ) CADENIT V. DED, BALLOTEI LY, BHLESLS
o EREIC 2> TWBE 9 ThHB, &¥5L 30//ha BAICHIT 5HALe 51X, 60//ha BACHIT 2
DL, BEREETSO 2PN TLTLLERTERVWERER - TS H0O0EHTHD. Lid
EngKEBIBK,%$®%T§E&ﬁ@0~<l&&6&,%@&ﬁﬁﬁﬁmﬁmﬁ$0%7%
2% LT, 300/ha BATTIZEI 20% 1 b 72> THY, »OEOHHE, 3/ERRD 7 RERIC D 2> T
HphTna0T, BMicd L cEETILERHS 5.

LI AT, CIRHBED TELATERL NI LR 1255, TIIDRE HIF 2 DTLERK
FIOETRE I EEOE FRIEKI LRI N L WD Z L Th %, BUC, 30//ha #77T Y 607/ha BAf
CEWSIRERET TN D .

g, Fhik 30K )

DIDEHBBOEEE 031
DED ST LPrb
¥, BHREHFB0IC
+ A EENT TIIRE
EhTw3 Z Lo
T, 30! ROWMALSH b
ToRERLIE, FiEHl
T OBREDREENT
T, T OREOEEIKRE
OREV— a VOBT
BERLTHELOHZ
BWLOBH LAY,
rEvWIbon, HLb
307 /ha ik BEAITIT 6
nEILTH L, & %
O¥AIT b1, BIRIC

LEDBEOFNLET Fig. 16 B0 FRIEHIBHERAT
NERB RN LikRE Frequency of deposit-index in 30//ha.
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i,
P En#HBOREL LTRERTIUD, “BRLTWREMT, L bEERRT T 25l 30//ha
BHTHEA LW, —EEIciE 60//ha MHANELTHS5” Wi Z kichb,

Chemical Control of the Shoot Blight of Larch caused by
Guignardia laricina (SAwapA) YAMaMoTO et K. ITO.

X. Deposit of fungicides sprayed by helicopter at the forest floor
and shoot of larch in the plantation.

Kin-ichi KEINO, Toshio KAWASAKI, Ryéji OkuBO, Rikio ITO,
Makoto YAMAMOTO and Tooru KOBAYASHI

(Résumé)

In order to control the shoot blight of larch trees, the cycloheximide suspension was sprayed
by helicopter to larch forest. At that time, the quantity and dispersal aspects of chemicals
deposited were investigated at the forest floor and shoots of larch trees.

Helicopter : Bell 47.

Flying height : ca. 5m high above larch tree tops.

Chemicals and the spraying dosage : 60 liters per hectar with 60 ppm cycloheximide suspen-

sion, and 30 liters with 80 ppm.

Detection of chemicals : The chemicals sprayed by helicopter were caught in Petridish at the
forest floor, and tested on the antibiotic value, then the quantity of deposited chemicals
was calculated.

Investigation of dispersal aspects on deposited chemicals : Drops of suspension sprayed by
helicoptor were caught on surface of photographic paper, and were calibrated on dia-
meter and number of drops under the microscope, then the deposit-index was calculated.

The results are as follows :

1. The quantity of chemicals detected at the forest floor was ca. 50 ~ 60 per cent to the
spraying dosage.

2. On the dispersal aspects of drops deposited onto the forest floor in spraying of cyclo-
heximide suspension with helicopter, some uneven distribution was generally detected.

This uneven distribution in 60 liters spraying per hectar may be ignored, but in 30 liters
spraying per hectar not so. )

Consequently, it can be said that the spraying dosage in controling work against the shoot
blight of larch trees by helicoptor is better done with 60 liters than with 30 liters per hectar.





