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Studies on the Shoot Blight of Larch I
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Table 1. # 5 = v {HREIC 1T I FRROBIK L IE & ORI
Effect of temperature on pycnidial development of the causal fungus
on infected Japanese larch shoots

i R W oF R B R i F 5 o s
Temperature (°C) Pycnidial development Exudation of conidial mass

10 ++ +

15 +-+ +

20 +H++ ++

25 A -+ +++

30 +++ ++

35 - +

H: BRI 100%, * T 1EOHEETT.

Note:

Table 2.

Results after 7 days kept at 100% relative humidity.

5= Y HHEEGIC BT S T O 5 BOEIK & i OB

Effect of temperature on perithecial development of the causal fungus
on infected Japanese larch shoots

ap o TF-D 5 BTG ¥ o # R ®
M B &Nlﬁnb e?‘( of& Numbe£f of shoots Percentage of shoots
Temperature (°C) forming forming perithecia

shoots tested (a)

perithecia (b)

(b/ax100) (%)

10 50 23 46.0
15 Sl 33 64.7
20 49 35 71.4
25 45 23 51.1 .
30 54 19 35.1
35 44 9 20.4

BRI 100%, AGWIR 24 BRI

Note:

Kept at 100% relative humidity; Period of test, 24 days.
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XX HRI, TOMBERHTITERICHE U T, PREREIZ B 3F0 > ROBIRKIELFE L&k
i3 Table 2 [TR¥ & 5@, 20°C FHTC#HEAH D, TR E D L 2 /RTH -,

2. BRRICHTBFFRE L UFO 5 BIER L BIREE

h S~ HHREC BT OMTRETOIUDIERZ, BNOX I LEERETIE LD TFRRATHHL
THS S 2D THO R E (T4 > 7.

(1) T3 & BIRE

12cm %5 oo — # NICHHEEHOMBATREANLT, S50 UH—ERECHRLER 1 (1) [
B aUEC 200ppm @ PCP #% 4. A% LT, MO 0 AT o b7, £@EILT2HT
OF v — 5% 25°C OWEFERBITND T, FHFROWMR & FlFoBkELZHEL . SR
Table 3 THR¥ X 5T & FlaT-om R 100% KT %<, 94% KTRI<hbTriEds
NHHMETH >7,

Table 3. # 7 = v {HRIC I T BTG & BURERE & OME

Effect of relative humidity on pycnidial development of the causal
fungus on infected Japanese larch shoots

. -, |
G O I = . o 1 b S ' L
= gﬁlﬂn‘%\rﬁnﬁ " BB e T ekt Bl T s o g
saturated agqueous Relative humidity Pycnidial Exudation of
solutionq (%) development conidial mass
H:0 100 +++++ +++
KqSOy 98 ++ -+ +
KN03 94 “+ —
KsHPO;, 92 — -
KCI 87 - -

% ﬁtw‘uﬂﬁ 25°C  UBRINIR 5 AR
Note: Kept at 25°C  *Result after 5 days.
Table 4. # 7 = Yl 255 TO S ONIR & TR & Ok
Effect of relative humidity on perithecial development of the causal
fungus on infected Japanese larch shoots

;@S?ltﬂilnf Fif’%r}ﬂ LR 3 e BB % 1 *ﬁghﬁe?g? %}71%(%(5 Igerfgﬁta%e il‘*
saturated aqueous Relativeahumidity Number of shoots * forming shoots
solution (%) tested ‘ perithecia | developed (%)

H30 1C0 S0 12 24
KsHPO, g2 S0 8 16
(NH,4)sS0y4 81 50 5 10
NaCl 76 50 1 2
NaBr-2H:0 58 S50 2 4
Ca(NO3)2-4HsO 52 50 ~ o 0

e OhEUEEE 25°C BBV 90 H
Note: Kept at 25°C  *Result after 90 days.
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Fig. 1
Temperature and precipitation at Morioka during
the survey.

F: First decade, M: Middle decade, L: Last decade.
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BEHZ 2T WA, (KEWE SISO ORADERRL LD 5 HWRE ML §H L& ds
LiTHME LT, KOERE TR »7c.

1964 45 H 13 0, B4y 7~y »LATFEORMERIREL, 30cm EXLL£5 2T A >R
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KEECAR 5 7. W21, 51, 81, 11 A UHIt&E s B 25 roptkbe fRIL T PCP ik (800
ppm) i< 30 ML H-T SERREH0* (Qem < b YN /e DT, 5~7 B(E 25°C izfib, B
M BEH LTL 5 LMRAD = v = —$0C X » TEOETFOF KETHD D72,

#$ix Table 5 a4 X542, HWAWEEK, #HIMGTTEK S X TR TR, 5D H 2 453 2/
GERBH2AE 1L 2-H), HhNHE 2em £ 2 S L 2om KTt 248 6 2 HI GREIBHEY3 425 19)

ik

* H-1 H5phofls : RAEIE =% 2 CKHSEE(EY KK 3g, TiHETASA 108, MgS0,+ 7H,0 0.25g, #EX
(HAM#IRE K.K.) 156g, AHUK 17 (5 - BHg 1963) .
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Table 5. # 5 < ¥ HiHREIT I B ARIEE QAT
Longevity of the causal fungus on infected Japanese larch
shoots under several conditions

[ N T
Percentage of colonies of causal fungus isolated (%)
Plot 4 M R A Date of isolation
0
1964 1965 1966
\% VI XI I A% Vil Xt I X Xi Xn
N O
@® Put on ground in forest] 25 24 24 11 6 21 13 10 3 1 0
# A E 2m*
2, Hung from branch 25 25 25 6 2 20 15 11 5 2 3
(Height 2m)
wOM oW O |
Put on ground in 25 25 23 . 4 4 16 13 1 15 10 1 0
nursery {
WO Mk 2m
@ Hung above ground 25 25 24 4 ) 10 10 10 21 5 2
in nursery
® Put under eaves 25 25 25 10 1 11 12 13 9 1 0
@® Put in roomw 25 25 24 7 15 11 13 13 ¢] 6] ]

e *04EEN T = vk, HEAMBIOIREA R 1964455 F 13 B, $ERAMEIA 25 (442,
Note: *10-year-old Japanese larch forest. The infected shoots were collected on May 13 in 1964,
and 25 pieces of infected shoots were used for isolation.
@® On ground surface in the forest.
@ At height of 2m from ground surface in the forest.
@ On ground surface in the nursery.
@ At height of 2m from ground surface in the nursery.
® Under eaves of the laboratory.
® In the laboratory.
DELEED b,
%%, WREHLOT-O 3 RTF-OMIE, RSOBAEL 5~9 HOWRCEED bhvizZ 243, 1Tk 3
DFREMRTHD 7225, TOJULCD L, 8L ETRAHDIKIEA LD SR T E i ol
5 RIBEHEAOETH L CLBRR
SRR GIRE LD Sy HTF 2L H G LA, SFEEC X B ORFBHO RO i
2OV TR 3 B e DR DM & T - 720
AEB—1
196444 A 27 A, X 4{AFT 2D 1/5,000a £ » MIWHMILEKA DS THIEREL, KO IS THE
WEEHLTH Sy BFE2 2 ERT,
2g TOOWT2ZA~<Xm s 1,500 5T LRI L7c0b, iF/AKT 3RS LCHRIicE %, #
Dk H-1 BSBiTJBIR S22 o 7- &, A0k Oitd Lz b OO FRHKIE RS ID
9cm X b YL I {EGTORSABIEML CTHER B - 7o, SRMENECE, BMERCHEUTE SN
o iiF B EEK S FEOMERKE S AR LIS,

*Gi-14, WOHLMER 5 =5 1962 452 F 21 [1 438,
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Table 6. FiIH ¥ & B0 A % s
Inoculation experiments with the causal fungus to seeds of Japanese larch and soil

o - B % ¥ &K ®om %
" Treatment Number of seedlings Germination Percentage of seedlings
germinated percentage (%) infected (%)
OF B . |
Seed inoculation 60 33.5 0
4+ B O M
Soil inoculation 79 39.5 ¢
I S O I ‘
Seed and soi]ﬂinoculation 83 | 4.5 0
a 1 i ‘

Control 90 45.0 0

kT X CEhOMIBIHER
Note: Inoculated with suspension of conidia and mycelia of the causal {ungus.

BFaEEMI7oR s H3RE (156~30°C) 2y TR Sw, 6§10 DR B LT, KHie
CEDABRES O TR TEBELTII H LA ETORBIREZTEL 2.

FEd Table 6 W4 X540, WEHOEEEK TR, O0RBESKTLAZLS TR H, FREME
D LI 5 7ce FEHWITISU 5 HRs DT A BRI 2010 U C3D 5N 5 72, 7025, BIOKH
TRBEE LB EEINNTH 5~y T & RCREE R L, 25°C T4l R E O RERREEON
MO THEZ 207253, TSR M FRIC SBT3 Davion - foo

6. & &

(1) FERESC S0 DT RO & I T-ouiig, 25°C fREICEiRA S ), WHREE 1002 1
TEXORWR, MINE L CfRb BEFCh -7, DT &, MO oty ofslidBIHREE 98% Lk
TE D, 100% paFlREED 25°C piig DB aiciEd RErCd D & Lol e —F L, FHOLERRT
BAHM SN HUAEZR LTV 5,

Fo S5 BOWRMERE, 20°C FHECd 0, REHRRER 100% TR RIEFT, AFROBRIDL 2K
DIRIRICD D, T s TEREUNOHICL BACER IR FRE % - T3 0 eEx 55,

(2) BRI\ % 1964~1966 £ DFE CTit, FO 5 T O, +Ti2 5 A 3L, 6 A .
TAZ RS ORL, 7, 8 Bitr— 22350, 9P ETHHL, LIRS L T HlEo T
DS BNOBRERT- it 2 LS ot - i,

LB 3507 R8> 1962 FO BT E-CIE, 6 HI AL HmE D, IAFRNZHETDD
%, 7T Rdf~ 8 JIh4) % CHEICIBA T, 10H AT & F-0 5 5N REUNORI TR S 8EREL Tw
Z, 7, AR OE BT 2 DR oRBERL REIhE—-F LTS,

BEOX S EREEE T LaHIEWEHIF L2 £ 5 HEE, L QBORESCERNI LD
Libis,

F0 3 FORUNE, BHOWEPO Y 50, F& A ETHEAEKT SR HIZR SN2, BT
o TSRS {7 s b, HRTCL BT 0l Sivf. Bl EROHERSH T By
S OMEMA® - 2B A, [T SV EmS D B, ERRIRN

THEAL, B Lobhics
P

@ 5~6 AL NOKEEIFRCLHIND L LBELE-T 0%,
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PAE@EAA S, 1965 FITIEDD 2 4R 10 LHUINIERE S ENE BRI D &, 7 TSR ThGHSS
%<, UL 9HE - PICHIRETHTH s 727 b LR D,

K E # T~ v KENE Mycosphaerella larici-leptolepis DFH (1T 530, RS )iz o THA
Bk, FUHOEI HEEEES, BHE (SR pEibic@ LT b, £, 703 BTk
T LEETHARIIGOMEEE U T3 Physalospora piricola (F S s ® 2355,

() # 7= v HISHHIENC 35 R BUA G AETE R BB X » TR BN, KLtz on &
NIARED L DIE, RIGEFHI3E 20 AMBRORETEF Lz LI L, N Lo i L
WA, 241158, FNOEERETEE 2T 3 2 MO ETES i Sitis.  EA5s b
2, D5 ENLHPLOTO S BF-OMME, REOBAE L, HIHETIKbEFrEvoSh
RRETH Y, WO EREE LT, TR LA Th v b oLt Ebhs,

(1) RHBHOH 7 =y HF B L0EF & T LIRAOEMRBOK LR B3, BEN~OFEFEIED
SNicnotc, i, EELOREZTOWETE, » 77 yHRPICH T D2 EHMOREZZID Shvty
HoOT, FBHEEL TSI S Rv Lo s B nh D,

I REE[RETF & ORF

AHOFRELLAEEATF L OBGRIEHLDTEETH Y, Brhi &4 H5REFE OBFiconTis,
BEITE 57080 B 4238 1, HH S OE AR LB R G & LR EHORGTH B ET
BT OV TR T4 D TEFAD | -, 1963~1964 1L 2 IR, TEIMSIBMOSE » Tl %
HoEvT, BRRORBEZTAZALRREE L OHFI 2V TRER 2178~ TE0T, Thbizo
WTIKIZR R %,

1. RELZALOBE GEERR

(1) WREEOSRNAEEEELE LGs

aER—1

1963454 A 16 B, PDA Itz 25°C T 10 HELEE L7 G-5 H**0 %o 9em 2 b v 8 {H4
W 800cc OFWAEBMEZTY 4 — ) v/ T Ly F—Ch 3 THADHAOENE L, MIE12H208
W 1/5,000a K » M I0ARTOHIZ DT TRENTHR L TH v h 5= VEENS, 1 £ bdich
200cc FORABEM U, EHANANAIEY =7 L v BT - TREREZ (WS, THEREOR
FRTRBCENENFE » b 2T 220D, BHHEREIREL, £O%LH» AKEDSTT, Wik
RETIR - THGIRESL A Lz, $552 Table 7 ioFR/T b, WREERMMNE L, LrbiEkimiH
LN EEEY

ER—2

196346 H 6 H, KE—1 128 U 7 PDA SHMCEE U2 BB AOMA 2 S ABERLAFERET T
SRR Y =F v v RHAEC X D EREC S o7z, BRI (8IHE30 2325 17K ¥ T) BiREIRED
IR BTN, T Q765 815 30 45 % T) 11 18~15°C @FMNITHNY TREMRER T L.
503 Table 8 T3 XD, WREERMPEL S, FRBRUML B » 7.

oy A 4 TERIEN, CERMINES 5 <Y b 1961457 F 1 1158,
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Table 7. # 7= Y HOEHIRRE & Kl L DB (kIR 1)
Effect of temperature on occurrence of shoot blight of Japanese larch seedlings
(inoculated with mycelia) Test-1
' T ¥ M
i\ J1:3 QLN Ab B fﬁ Percentage of shoots mfected (%)
Temperature (°C) sho]g?s etzgs(t)ed H 10 H %
After 6 days After 10 days
15 200 — 1.5
20 210 “+ 10. 1
25 220 11.1 58. 1
30 212 15.6 72.3
e BEREEC20 A5T0,
Note: 20 seedlings (I-year-old) were tested at each temperature.
Table 8. 7 7 =Y Wi OLFHFEE & & & OEER (HREE2)
Effect of temperature on occurrence of shoot blight of Japanese larch seedlings
(inoculated with mycelia) Test-2
: - ot H | - T
in i ULN i b& f& R W N Percentage of shoots infected
Temperature (°C) sholg?s (:gs?ed Incubation period 12 1 #% 14 H %
S B After 12 days After 14 days _
13~15 201 14 ¢] Q.3
15 220 14 0.5 1.0
20 215 11 1.9 4.6
25 200 9 7.0 17.2
30 195 | 7 11.7 36.5

T P20 400, SN FRERD %R 13~15°C i,

Note: 20 seedlings (l-year-old) were tested at each temperature and the temperature during night
was held under 13~15°C.
Table 9. HEDH 7 ~ v HOLHIRRLE L /U E OBEGE
Effect of temperature on occurrence of shoot blight of injured
Japanese larch seedlings (inoculated with mycelia)
iR = 4 N'g‘lt 3 S Percentj;e ofﬁihoot?mfect;ed (4 )
Temperature (°C) shi &r?sbiz stt)é a 4 H % i
After 4 days After 6 days
10 150 33.3 86. 6
15 150 66.6 93.3
20 150 86. 6 93.3
25 150 99.9 99.9
30 150 99.9 99.9
35 150 19.9 19.9

il EREEORT
Note:

E 15 AT,
15 shoots of Japanese larch seedlings tested were injured on shoot tips with sharp knife

before inoculation.
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AE—3

1962412 A 20 7. 1/5,000a & » b2 V4E4EH 7= wifi% 10 A2l X3 T, IMERTHRLT
BE, COWHBOSE 15 LT oA LT, 1963424 A 2 H, BE LA 2 Thi 2mm, X 3mm OX
EFRICHHERAE, FO—MIHTRTE LR R L, TOfEHICH HAH U PDA iz 25°C T3
AEIEE L Gi-5 4 2 v = — ORREROTE i #5r& 2X3mm Kic)h 2 - T ED, #hid &
ORMBIZLEL, WiSmmDtuT y v F—7E2ECTEELR, Do XS, MRMEAERELER
X SN ST 2DF o b &, FTaiREE ORI BT IRD THRFARIE L T2, #5581 Table 9
CHT L9, 30°C DINTRmRE ERENFLL, BRI L Z< 8D ok ELUREIZESETS
WD, EERTIIH L THEMZTTR - B, 2 ORAITHIR L THRICIEHRL T %,

(2) mEREOMIT2EERE LS

Hgr—1

1963412 )1 10 A, 1/5,000a + . FiH 7 =¥ YF4ENE IBARTONXSFIT, BERNTHWLT
i, BE3 A26 Az, H-1EGMIER Xz Gi-11 4o SIaTF oK ESH (IR 50, 000/
cc) # 1Ky rdH7D 45ce TOLASEERL, FV =51 v T2 - T ABIIIRSHEICES, 7

Table 10. % 7 < v 4isgedk L Kl & OMFR WHlaTHE6 1)

Effect of temperature on occurrence of shoot blight of Japanese larch
seedlings (inoculated with pycnospores) Test-1

. e he Bt K i b 1 oWtk
¢ umber o umber o ercentage o
Temperature (*C) shoots tested shoots infected ‘ shoots infected (%)

10 131 0 0

15 112 2 1. 7%

20 124 29 23, 3t*

25 76 18 23, 6**

28 77 4Q 51, 9%*

30 87 52 59, 7%*

i AN IS Ao,
Note: 15 seedlings were tested and were inoculated with pycnospore suspension; *Incubation
period, 10 days; **do 8 days.

Table 11. ¥ 7 <> {iDEiHERELE & OEFR GRlETHEN2)
Effect of temperature on occurrence of shoot blight of Japanese larch
seedlings (inoculated with pycnospores) Test-2

oA b % i L
i nE ”t.N "'IE‘lb *:f ofﬁ Percentage of shoots infected (%)
Temperature (°C) shol’:)ts ?: ested 10 0 #% 12 H % ‘ 14 H i
After 10 days After 12 days After 14 days
10 121 0 0 0]
15~17 I o] ¢} .9
20 135 ¢} l.4 3.7
25 115 1.7 3.4 7.8
28 106 1.8 4.7 9.4

7 fEANE154, Note: 15 seedlings were tested.
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FREORERERBITIND TRA S ¥z, TORTE, ARG 20°~30°C Tit 8 HIHl, 15°C T
10 AfTH D, %Ko 20 NHOFAGKIER Table 10 1ZR$ X 510, Eilicks3EE Ly (Plate 1),
FER—2

TEAERICHE U T, 1964413 )1 28 11, H5HAH-Ud H-1EHITH R L OBIKSEThv A filaT e, » 5
Ty MARE WIS AR L Fii IR D ER N TUEIR BT 20T D FERG IR & P~ Fc g4 x Table 11 42
W RO, SR SRS E < ERRINE S B A

(3) WHEHOT-0 9 fuF- e ekl s Uic&

19614212 111, 1/5,000a K » Fich 5= VSN 0T 23T, MENTHRLT:
Wit, BUE4JI2 1, TTHRITER Lizh 7 = 2 SR T (Rt 104) 2K » + oddeiioniRepi

TTTEREE Lz, MENEOREERRI, 2@To0X b 2IRDT, A 1RT>BHESR+5
WKT 5REDR Y SAHBLAKL THFINEEHE L .

Table 12 (273 & 93T, WD 25°C & 30°C Eilss o THHERA A S RO S, ik
Wiz 27 ) B o e
Table 12. % =y iiciT 2 FO5 BT 5B H LETRROEE

Effect of temperature on infection of Japanese larch seedlings by ascospores
of the causal fungus produced on infected shoots

" e Low oo PR s | R omow |B R OB R
Temperature ("%C) Ir@ubzﬁ\ionwi)m![igd Numbfersfefdshoots Num?ﬁgegfeghoots S];izc'%rgsfgeectzfd
o
15 ’ 150 0 0
20 ! 155 0 0
25 20 days 150 18 1.2
30 18 145 37 2.6

PR 100K, (EHARAEEE 10 R0,
Note: 10 seedlings were tested, and infected shoots of Japanese larch were used as inocula.
2. FEAORABED L URKFETRL OMR

INETORBTE, EH SR T TOMM (BEE— RSk —FRIRD &8 U Th—I8EC
B o BB OVTIRET L7, ROMERIZ T2, MEREBIEOWIR (ZARR) < BR¥FmY
DR L2 THM L& OV TR 21T o 7.

1966 44 /120 7, 1/5,000a K » MiZh 7= LEENE L0KT DA THNLTCHE, 871
A, H-T SRS S 2 A I0T- 0 B 7@z (200, 000/cc) % 14 5 Fdb7ch 50cc P25 AFHHEM
L, #Y =51 v RT3 TSRS, Table 14 DAHMHR O ZE M0 ZURO IR A2 48 1
B - 720 WA L bid, AOMRORREIER NS XU B LORmIkEEREL, #
DR Table 13 toii-l. s, MERMIh OO Fig. 5 MR % X 5 I H A OB %7
LTv 5%,

DLEDERDS, b ARG, SRFMETEBETHIRTHS 26—25°C KX 25°C—FHET
BELL BAPE L, BRA—RUAEH T, BRiE—RHEUSERETHD 25—15°C K £ XD LA
16—25°C R T2 LS BEMno i, 72, wIhifkilo 15—15°C KTidledh Lind o7z,

A

71
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Table 13. 7 =Y OLIKOEY L T IIFTLROBE
Effect of temperature on infection of the causal fungus to Japanese larch
seedlings and on disease development

Vi I ' B W % Percgl;ltage ()Jg‘]shoots );(nfected- A(% )

Treatment l sl;?;?btigtgg 6 7 8 A % | 10 ®’ 1%
After 6 days After 8 days After 10 days

25% ——25°CH* 48 4.1 16.3 37.5

25 ——15°C 57 0] 1.3 4.4

25°C——O0utdoors 44 0.8 24.7 34.7

15 ——=25°C 56 0 6] 2.0

15 ——15°C 48 o] 0.8 0.8

15°C——0utdoors 47 0 1.4 1.4

R 10 R0 3, HBENIRE 8 WD, RSk ORI,
Note: Three pots planted 10 seedlings, respectively were tested at each plot. *Temperature in
moist chamber for 48 hours. **Temperature after removing from moist chamber.

3. HFTVHEOERERELERE DR

°C
INETORBZLVT, THRIEEHEEIS < h-7FERD 1 3
LT, WETCBT 59 5~ v HORMIOET S bh 25 Max:

S
HOT, ROBBITX » THED B, X AT -

1967 412 13 B, 1/5,000a & » b iCHbhn s <o &25 Min.
AT ST, 10~15°C DIENTHHTS, [ 24T 1968 4 |50
12 148355, IERECKRERERBALLTRMORLES O E fz ——
2N BIRHIMBILE » b AT DD THIRL T 72, VI A August

4 7111 A, H-T 8B E3THv7 Gi-52 [#f* ofbfaT- Fig. 5 Filcsy a4 Bl
ORI (100,000/cc) % 1K o F i h 50ce Fobi Temperature and precipitation in
BIEHL, FROED BALS 25°C C 48 IHGE IS ic 1 outdoors during the experiment.
B, ZTO#H 25°C OIFRERIHIID T 21 N ORFINER JH Ui,

AT Table 14 IR T X500, WIRTHM LARKIZERMDS S ohce FLT, AFEREIL, &
BEEREL< LY, AP EERE X b L% LRI D Ry, ThSOHRERMIEO 8§ s 5 1
% Plate 3+ 1 \IRF X 50, £FBREE. ARILSTTATHSD, KEHO BAEHA BHE-Tyv:
BLERRLTHBXI3TH5,

ks, MEATHRK LARKORFES LV FIE, SFEBIREIEG T &35 L CEEERS A T
iR Bl TIHRBITH - D THH 9,

4. BARLBREEL ORME

A%—T1, OTW, 196348 [ 201MEL9FA1RAIIC 10cm DOf 7=y BEEWEEMY & - TX LA
L. 50cc D=7 7 A = IO FARIC VAT OMEEEGE L, KEICH 5mm X T e <o iliz@L
THED SORBEGE, 1K3RFOOWUAREZH . &b, 77 A 2ORICIIMRLELTHAS

BEL, #RiEAEY =71 vy o — FTHEL, 26T LI, Wi, HH2Ud PDA Kl sk

LB S < Y5 1967 4E8 B 5 1578
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Table 14. 3 5 <= Y OHRIRBE & LS RE & OBIHA
Susceptivility of larch seedlings cultivated at various temperatures to the
shoot blight by artificial inoculation

et gtz " et s P&
| appe [P R ST RPRE
- i Fia & oMK P - Av. of Percentage of P £
IR ercentage i g’ . ercentage o
0 (cm) Total of winter | Percentage infected shoots, infected Shoots
Temperature| Length of | number of buds deve- .ShOO_LS fl.eveloped undeveloped
seedling shoots ' infected winter buds P
loped (%) | (%) (%) wmt(e; )buds
[
10 12.3 85 ‘ 88.2 4.6 3.0 25.1
15 13.1 86 | 76.7 9.3 0.9 35.4
20 11.5 91 . 42.8 14.2 1.9 30. 1
25 11.1 69 | 2.8 20.2 4.6 37,2
28 11.5 76 6.5 \ 38. 1 2.2 45,7
IR (L) * |
Green house 13.1 136 98.5 0.7 1.3 8.3
(Low temp.
e (TR *
Green house 14.5 131 90.8 3.8 2.1 13.0
(High temp.)

M FROEAE 56 NIMIERIE TR, 25°C TREMLEM, 21 HMoFEmikgeHEL o
Note: The tested seedlings were cultivated at each temperature for 56 days, and then seedlings
were inoculated with the causal fungus at 25°C for 21 days; * 10~15°C, ** 15~25°C.

LTtz Gi-11 WO AHIE OREAGN Qem <2+ VL 1 45 OW%R, S0cc DR #,
S5cc FOLAHBEMLTHED Lic, ZhE&HBEAOBAFITEL X » T—EORNRMEI R -7 12cm
F’F oo — 2RICID 25°C (o3 A RmiEAIgE L.

WEE—IITIT, EMHRE LTHRRBHE LS 7 ~ v FIRH O TR 2K U 22 s B 2 i O %
MR oET, I, DORBFEBCEE L TRHIRELME L, it #RBELBEIL 2T
DF i — 2RV, .

i3 Table 16 TR+ X 51T, 94% TbTHEMT 523, BELHRHEBRbTICE 98% ko
BEYET 5.

5. RFLEmEOME

Q) =y AN D N TIRHOHIE = 7 5 ~ > IO R & DRIER

oftgs X 0T

ERER LI SIE T S 1 THIC, 196548 4 /1 10 @, 1 plot 1.5x 1.5m, plot [H@lkiz 2m &L,
SN 1EEAEO 10cm BEOL OB, m? 72 ) 49 4D &IC plot & 81 KT ORE X #1Th
o, FORFNTREYRIRE UTHHECHR L 2EEN R 12 AT ol ffidi, S5 30em fiEo
THEDORBH 2 &K 5~10 A o& LiFiT7,

THIR, BE7A I =a—ATERDO 1HY=—1 T x Gh—ABLF v~—) &EHLIC 4HERIL
THEDUEALIRE Lz, E=2— Ay ADFHLIOHT I = — -3 TEREL, Thil, ¥=—
e RABTEE LTy AN — Tl L, sk — ADBINHE L ST, FRIZST/ILEHFIHIT
S TR L BRI N TR 5 X 5 i Lic. -7 ANORBENiO i RERBIRL,
MEOES TS TRIZABEMITIEY Bk 5 Uiz, £ R R B TP L, W Ao,
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Table 15. # 7 = v O ilindgd & HHRRE L OM#%
Effect of relative humidity on occurrence of shoot blight of Japanese larch seedlings

L A # Teok 1! ﬁfgregfQ . | "JtTefiE n
Sigtéﬂaf:(f r ﬁﬁiﬁg:’é b+ - I - Degree of infection
Solﬁﬁi‘;‘r’f"g@ (%) T9 @m % | 14 A B | 12 O % | 6 A #

After 9 days | After 14 days|After 14 days| After 6 days

. 57

i}:;gistilleﬁ watZeJ; 100 + tt s A

KsS04 98 + +++ + +
KNOQO; 94 - + + —
KsHPO;4 92 — — — —-

KCl 87 - - - —

AR 1, LSRR AR, NIRRT MR R E Lz,
Note: At test 1, I, mycelial suspension was used as inocula and at test I, infected shoots
developed pycnospores was used.

Table 16. FRERIIN D ATTFER

Artificial precipitation during the experiment

g R 1 I - TS I

X % Fe modu ™ (T TR I Total time of Total of
Plot Period Frequency precipitation precipitation
‘ (hour) (mm)
ﬁjEI«:vEr;,r l;faym 1/Vil~30/Vl 72 360 3, 600~3, 760
3A X &fM ~ ‘ N
Every fourth day 3/Vll~28/IX 26 130 1, 300~2, 080
-~ - B
Evgrg ;‘ngnlﬁ Fglay 3/VI~25/IX 15 75 | 750~1,200
Qutdoors i 1/VI~30/IX | 683

“'Non-rainfall

1 BOUFRRER 5 iG], BRIl 50~80mm.

Note: The precipitation period per one day was for 5 hours, and the amount was 50~80 mm.
SREATHTHE Table 16 W& B0 T, ATHRRWENZTH1B459 BkKETT, MREEE 1A
WERT, R4 A OMEFRKIVE 8B 30 5~9 )5 13 30 55 ~14 REE T L Lz,
s, ERFIE TR LT, WA EIIZAE D) B X S THE bF O L HIN T A
K L7

FROERITONT, E=— AV ZARORWRXRIWC LA LEOT, TH4H, PANhVLeTAY
ZEWEL, SO TASAPLILTTHELL, ~YANDILE 15cm D& 2% LB OBFEEHN
DRI g UicEEF Fig. 6 [ORT X9, REKARICEWTHY AR X b HEV. ZOFR
, 7 ANTEAENL I S ECE TS 72D TH S 5.

ROREAEITABA, 8A21HE, 92 Hicffay, REFEAIN A2 B CERLZ.

#EOGERESRE, Fig. 70RT X5 27N TR, MARTRE AR CHERRAD LN, F0HE

(33
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o o
¥ 80r —O—'BBRA Every day /f
/' —e—3B5:MHEvery fourth day Lz
- --O--6BHEBMEwry severth day o ’
aof AN OF o mmA Non-rainfall
G Max \
\ /' \
X o \\.
1] E— / \\.ﬁ‘\
" /’,:,f/_ \\\ \\\.
,,/'./ Min. NN .
/;‘/ \\
g T = EMoR A B Date
e BE N, o g . -
Outdoors \\x Fig. 7 FAMOBIE L 5 7 = v BAHFORARB
10 i\ Developmental process of shoot blight of
. larch seedlings in each plot.
. <« Fig. 6 E=—n o ANEADTRDOLILE
F L F M L F M L Temperature in vinyl-house and outdoors.
U n XA P
Table 17. » 7= WO EHERFAE L AT X O
Effect of frequency of artificial precipitation on occurrence of shoot
blight of Japanese larch seedlings in vinyl-house
| | N | B R OR®E
A7 0 4 it W K | R Pk E | NESWE BE 3% 'Growth of seedling
X f Number of Number of Percentage Percentage | .. B RITE
Plot seedlings seedlings of seedlings of shoots Iuén th Basal
remained infected infected (%) |infected (%) | "8 diamater
(cm) (mm)
7 H % W
Every day 39 13 33.3 6.4 21.6 5.1
3R &M _
EmwfwnhMy‘ 71 44 62.0 14.5 27.2 5.2
60 2 &4
Every seventh day 74 59 79.8 21.8 29.5 5.3
3 5
Outdoors | 76 60 78.9 12.2 43.1 6.9
i % m
Non-rainfall ' 75 19 25.3 3.5 36.7 5.8
EiISEIC O THZ 5 T& 72,
ACTHAR R Table 17 (7 & 479, FEHGHRRIZIHV-Tid 6 1 SFRE AR D <,

OVT 3 AL EMRINRDIET, fFARHRE TR ADHKIEDE <, WHERLIKL, MERK TS K
272

FRERICON T, 6 ABEMARIUL IS, 20T INHEER, WK, TAK, BT O

o TWh,

HAROREIZDVTHB L, ftdh IVOIIFART, DV TEEHE, 6 B 2X, 3AHBEXOMET,
i AR TR TR TH >z (Plate 2),

(2) HFSHED DD T-0 ST ORI & A TIFROHEE & D%
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Table 18. AR X fMREFOF-0 5 a7l & OHR
Effect of artificial precipitation on expulsion of ascospores
of the causal fungus produced on Japanese larch shoots

P T 3% 1K F-0 5 e 7 hkilid Number of ascospores disseminated
Rainy plot A, fii 11 F% Ee* | B, 3 A3 EFEIE™* | C. 6 HdsE[FE** D. fe & [
Every day Every fourth day | Every seventh day | Non-rainfall
A 1! 1 1 5
A, B 136 94 5 4
A, B, C 144 123 187 )

i t2EOVE, CAEOFY, 5 EOF.

Note: *Average of 12 repetitions, **Average of 4 repetitions, ***Average of 5 repetitions.

D) OHKNTETSH T~ Y HE»HLOF2 5
FORIREELHE L 72,

s ok

Fo 3BT ORULIKER WET 5 7251, ARNC
20x 15x 10cm MO & 2O TEHE L, WEC®
WifE 10em BEEIZ452T, 3043 g#dh S
Eichoxic, ZOTVH CEMD sy vy ve=9%
THEAN LA T AN L7 A% 3FAE LT, Ful %
LD SN AN Lo, SO S S
F-C LIFSEO Z E kit L, Fofe=—1L<T
A UTIUE LA 10 5 CE AT vl X 90
L7, MU F3eE, 18x18mm? @ .3— 7 3 2 ND
LDIIOWTHE R, fnds, WFRREIOR< k-
PR, BIL LWL TR R LA,
MBI

Fig. 8 2:k¢f Table 18 'ZuiF i, &Riz#sid
LFO ST CHEI AR TR S, Lo,
FERD %Kiz &% < 7r- Tuh. fids, MPEHK s
JLELORME, ML OlKROBR kDL o
H5,

(2) UM 25T LR E H T T DORG = OB

52

ORI % B % A RS & b A R
CHT O EMSDHIDI, NIl =~ 7 %
AITEAREZIE LT, BE/A D L oW LTt 77 -
2By, T ANDKIND ESLOzbic, o $ A
DR S P2 TR B LIZ K - TR D,

200 © 58X
Cvery day
3apaE
o Every fourth day
100
DI;L : [-I J] » ]
200 u 6HEER
Every severth duy
100
o L
i & lﬂ [ol
Duration of raimiali
200y m585%F For 5 hours
2z 1638 For ' hour
g R S P"(*ﬁxiﬂs de.
100! = W W OO AR Non-rainfall
Non-raintall
o 1.
VI Wi T AMet
b5 & 8 Rl

Duration of rainfall

4007 m SEALE Abovc: 5 heus
ED~5358 1~5 hours HRE
EZ1RABILM Within | hour -
[ d .
§300 2 8 Moraing dew Cutdoors
g 3 3854 Non- rainfall
& 200}
%S
c
-
=3
2

Fig. 8 F-»9 |lfﬂ—']’~11‘£;'li&Ffﬂ:bi@flﬁf?é& OER
Effect of frequency of rainfall on ascospore

1966 4 4 )1 10 11, 30cm {EEHEZEDI 144 % 5 expulsion.
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e of infocted shoots
[ 5 R

2w

7 |
gﬂgﬁ% l;/ 30’ 1/‘&[ 3)6]1 1%[11 3| l% Fg E

@ﬁgig&%%%,;, 3 |§ %%ﬁ?
§ 73

Fig. 9 % 7~ v ki 54 L 141 kT )
& DB
Effect of interception period of rainfall during
infection period on occurrence of shoot blight
of larch seedlings.

1250,

68 ® BE A
Non-rainfall inJune

ISCC[

R

Y i W

T IT LI T T T,
88 W IF A
Non-rainfall in August

PRAEH BB o 236 55

i WA DRI Z A I CHE LTS E,
5 AZ5FICITEICRIG L 7o h 5~ M sk (%t 10
F) RRLOMLICS LTUERRE L. 4K 5
FTo0kb% Fig. 9 KRTEHThoOWiEiz, 1t
HEHEDH L 20°C DFTN TS TIERD S L »
L, A o BTS2 45 T Rk i A i
FL7 ok, MBMEROLRR AT Fig. 1 i
IRTEEHDTHD, 108 6 HOREMERC 113
B h OEBEEE 350~560 AT, AXOEIGEHR
% Fig. 9 o9

O eH DL, FRCET BT 2804
MARLEETHD, 6 ARTd L5, 8 Afiks

LU 8 JIRPOIMEF D EHRAH D23, 9 Aiidvo
TrLOMETE, BRUITEASEELEITE

1250¢

7501

500}

7 & BE &
Non-rainfall in July
1920

15004 E.;—'

PR ®m & B
Non-rainfal| in September
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g

1500¢

12504 1250
g
a.
§moo 1000
E B X No survey
o 7508 750,
[
:
Z 500) 500]

250 2504

° o —

£ mMmMPF 5 MM ERM
Outdocrs during all period Non-reinfall during al period

Fig. 10 F-o 3 I@FHUBOZFEMIYVE R & (2T L« Bl & ok

Effect of interception period of rainfall on seasonal variation of ascospore expulsion.

oz EMREINh TS (Plate 3 - 2, Plate 4),
@) FO 5 RT-OR & L o WY & OB
WALSTB W AT 35\ T, 1965 41 6~9 FID & Ao Liughvo 1in I, 7 7 = it & RO

5L oW LA &iC 35 %70 5 fa T HIL O ERINZETNC OV ThE iz,

PRI L o BRI Z, 1THE = — oy AR BOR AL T EHIRDIRHIN S E 2 & 9, Zhisto
RN RET I o 350 T T 5 I 70 Bk B 2 L 2o, £ 0%, IN0 § 15X 15 X5 em AT ICA mm
O &MY, ATEICFN LcibiiE 10cm BSKEHL TR >R, £ lem Ty
Y2y Y e =h IEEHLIZAT A VY7 AOBHE L L &2 38 L, FBH J20 18x18mm?
B2 OFO I AT ORHIRBL AL, HRE Fig. 10757, Ak, WKBWNTh, GEsgoTo
ST ORUIEN DT To o 7o OEH LV MFHE N L i,

ZRHERD D, TAOBHO L« BT, H L EROBIEEED U, & ORSUORBI R EE T
ERRINTVD,

6. BIrHFHFEHEMICH T EEMRORE L TAREMHS LU

FHEEEH FvRIETDEHBORBESIAZAL, FHARRNT L CWH L OBKRE N+ 58

BT 1963~1964 @ 2 2 EINEHEL 72H DT, SE\

TR BTN, e RE, BRI X OYEFAMEN L, Mol SSE

KEETFOBNZLL MRS, Ez,
FEW T HT D LRI TEEOHEIL, THKE —w
IMRERIGEUET OB T X » T L Y

No.Il

g & &3

/

ol NNW
10 MR
7o 0 j 1]
i 100 200 33"?
1) HEELOBREE

Fig. 11 #3#Ehoug¥
By R ED ST TR SR BRI H Sketch of the investigated plots.
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D, LA O S GERIMGACF) 10ha 124725 1951 418 (AN 26) HA D Hehbii D ks 20 57
0':1/‘;:7:.

T O I AT OO e AT 1 % - Ty BN, BINLFR i b i EHE AWM L LT, 7~8
NORRRRA % < BPENUIRAE R i i1 2 82556 < . UL 20 F O BER A X VWD THD
(FeiE %, eigsD),

SGBIAIREN A REH L U, RIS & O R RE, P L 25 O RORT R R L O
i L7z. SOIDEIR DGR T DI M 2 O BEREWN T 570003, FHDITHITRD 320 FH,
(Fig. 11) &E#ELK.

No.3 No.4

(5EE~m 1T L Elvium

~Clreeplite SOI

No, |
GE L, Elvium)

0 0 "v;‘v‘i'ﬁ;';’,""dl“

:

OpRER

s

)

9 2R

0 RN

B

30 kY S

a o B
50 o0
60 ®

70

me%

Nol No.2No.L)

; No3(Ho.I)
No.4 (No I}

Fig. 124 S ONE & HIRINE
Situation of surveyed plots and the soil profile.

No. T (%) : #EHMNICHT SHEMO P tE L, M%) 256 <, WEESRLE LV IbK,

No. I () : No. T &FF ($4#7%4y 20m), No. I & O[S0l U, 345 & R —Ei ok,

No. II (&) : No. I OTHDIRGEFTHLEL, Bz <, WESRL AL AT No. 1
EDERE AR 50cm D,

1963 4 7 A 7 12 LA 4Bl B 5 HIR S AR EORRIXD LB Y TH B,

MBI —RE, RUGEHC B b v R MBASA L i L. MIHIZ3 27 7 4 R B iy T
%, FOELEN: SO I 0 RS LTV %, Noo 1~No. 4 OLIRE, W v wiii
DU LT b 2 3 A B bt Cv s Lok, Rlio B 5 MBI A L O L S

2.
D>

No. 1, No. 2 DHEEME, Ao MEXVTwEHE, FAEbSCHUERL, HeidRecsd
b, Hpexd 59 15cm & h . BIFILEAYEE g A LEIMEO ML iR TH S, No. 3, No. 4 &
FIEWTRE, SCEMCHATICE b, FhlidhFmofiil, LOoRRBIIEsmEL, et
LD, #HMTEHLACF0 5 R, Fig. 12 12§ & b T, MR ELD THH.

No. 1 B ¥fl-+
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ARB:7.5YRYy, B, i, L-SL, 24 LRBIKIESSEDSID,
AB [ : 7.5 YR Y5, B, {'l, CL-L, %X7%~k, & OB ILBINHET O F i 402 LAz ic A
LROBETHECH S, HRELEL, TRILHEH.
No. 2 Bip Bfit
IO e (Y
AfE:T.5YRY, B, L, 200K,
ABJE : 7.5 YR 35, B, L-CL, i, 5:~4k,
B :7.5YRYy, LB, CL, i1, ik,
No. 3 Bip (ERFE~{T1)
F [Z : &¥F7 .
AF:T.5YRY,, 08, HuRPR~MREERA SRS,
A" TS5 YR, B, N, SL, kU MAA LD LI, SNk
BE:7.5YR, &, i, L-SL, # <4k,
COHEIMMTLZ SN BEOLIRT, ARTIEWIE. EAMITRBEOHEIEEL WS,
No. 4 Bio (BH~uWfiL)
F 8 : b¥aicHE.
ArB:7.5YRY,, #Hl, MEREEESHA SIS,
Ay :7.5YRY,, B, L,
V:7.5YRY, i, SL, Jaliftiid.
A" 7.5YRY, =, i,
B': 7.5 YRY5, 28, ffi~i, CL,
C DAEET No. 3 EEBRAIIECHE DI, A BT o7e a3 SEIRHLE 84 Sh, okl
DFE (V) LILEMERE LTV 5,
HIAEFEDHRIRDELHTH S,
No. 1
SH: 39 2, 7TH=w 2—1, +5H .31
G:o. /45, AXR2EX 3, /FFVAFH 3, TAYES 2, ¥V46w 2. RV 2, ¥<=3
TX 2, FEFFI 2 BAR(]L, RAF 2, =HF 2, AW LT IA 2 vRERSY L,
JT7¥IL, v l, 74571, eaFrRy 1
No. 2
SD: #5<v 4
SH: + F=w 2
G:2.97% 5, =94 4, 2R% 2, Fr¥FY VY 1, FhtZ/741
No. 3
SH: #5~<v 4, #ov 1
G:F5<44¥4% 4, U3¢ 2, 79w FT2 AN F/4 2 7HAVT 2 tITvaw
~ 2, ~NE/FTHF L oNFvE L FvaEF ]
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Table 19.  # 7 = v e o> Bt & bRIb o MR & o 3%
Effect of landfeature on developmental process of shoot blight
in Japanese larch forest (1963)

# o4 H o\ Pzé;io cf;iof lg]iise[-fse HeomOROBE Degree of infection
Pate of survey development | Uppf: flat 1\quountain sloﬂpge | Bottox;l site
4/VI 7/V~ 4/VI - — -~
1/VI 4/VI~11/V1 - ‘ - -
18/VI 11/VI~18/VI - — -
25/VI 18/VI~25/VI - - -
2/VI 25/ VI~ 2/VI - - -
S/vl 2/VI~ 9/VI + ++ -
16/VI 9/ VI~ 16/VIl +++++ +++++ ++
23/VI 16/VI~23/VI ++ +++ ++
30/VI 23/Vi~30/Wl | +++++ i i ok ++
6/l 30/VI~ &/Vl No survey No survey No survey
13/Vil 6/ Vi~ 13/ Vi | No survey No survey No survey
20/VIl 13/Vll~20/VIl ++ ++ ++
27/vll 20/Vll~27/Vll ++ ++ ++
3/IX 27/VII~ 3/IX No survey No survey No survey
10/IX 3/IX~10/TX + + +
17/IX 10/TX~17/IX — — -
25/IX 17/IX~25/IX — — -
11/X 25/TX~11/X - — -
M TEREREE ()
Note: Degree of infection (Percentage of shoots infected) —---0, —=---<{0.09, ++---0.1~1.0,

FH+11~2,0, ++++-2.1~3.0, ++—+4+3.1~4.0, ++++++4.1~6.0.

No. 4
SD:#F~<y 4 nyy 1, ¥IHvl
G:5v%%H 5 XAEPF 2 FUTooam<2 £HF5/74 2, TvESH 1, 224
L, 7227% 1, =7+ 1, aF 28 1, AFPAF ]l vawr=7x 1
(@) &£MAECEKTEN T =y ORROMEE
1963~1964 4£D 2 RO BIRIC R 5 BHROBAERBEW S ic T 570D, PEOERLE
SAFORATI, TNSOEANRTE T HRMEWER 5700, VMBS e mis ML, ol
OIS THRELC, WIOBE 12 CORFRIER 1D < T8 hidk & >72,
FiFRix Table 19 - 20 TR § & 54T, 1963 FICIFRAMINAL £<, BRWREL 7 AL ons
OITH LT, 64 FICIARREE B4 <, BEITAE T 8 A L AicBlbh 15,
7o WBIT & DR REDEIT TR, RERAOEL LN, WECLH A TREL RS
FEEDE LAM®RERL -5,
1964 iz, ARG R TLE LT 6 RFDOOMAALRAT, LHAZECHE CTHEEIT L - T
DORB I U780 Fig, 13 RT X 517, 2 hTHAICET 3 X 04 REHUNRL, L
LB, #EFE LT,
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Table 20.

— 49 —

7 7= v SFI O R FE & o W £ o WiR

Effect of landfeature on developmental process of shoot blight

in Japanese larch forest (1964)

W, 1964 Tk T oM EREEZR T S A

RIBOHES A S AT H7cdic, No. 1 Ml

G, PEBICEEARESDRD S KoM
T, Bk Table 20, 21 OFMEMEL T LB T o CRBEFEBEL, FOHEB2MMI4LL T Fig.

14 27,

H &5 H H oW N W ow B E Degree of infection
Date of survey Period of disease % T T
development Upper flat Mountain slope Bottom site
9/VI 2/VI~ 9/VI - - -
16/VI1 9/VI~16/VI - - -
23/VI 16/VI~23/VI - - -
30/VI 23/VI~30/VI - - -
7/VI 30/VI~ 7/VI + + -
14/VI 7/VI~14/VI No survey No survey No survey
21/VI 14/VI~21/Vl ++ ++ +
28/VI 21/ VI~28/VI +4+ ++ +
4/Vll 28/VI~ 4/Vll +++++ +4++++ ++
11/VID 4/Vll~11/VIl +++ +++ ++
18/VIl 11/Vil~18/Vl +++++ ++++ +4++
25/VI 18/ VIl ~25/ Vil No survey No survey No survey
1/IX 25/Vl~ 1/IX ++ 4+ +++ ++
8/IX 1/IX~ 8/IX ++ ++ ++
15/IX 8/IX~15/1X ++ ++ +
22/IX 15/IX~22/1X + + +
29/IX 22/IX~29/IX - - -
6/X 29/IX~ 6/X - - -
4 250
5 £ ;
B — & Upper flat z —— 8 EKInfcted severely
= B — 200} hEXRIrfected moderately,
% g - MR Ifected  slightly
= 2 S
® = 150
2
o 5
=R =
i3 Z
: S
Vi VI vi X 1%
30 7 14 21 28 4 N 18 5 1 5 22
A B Date 7 50 7
Fig. 13 5 9 =Y iR ORAERNm & B L D o
Efk (1964) e Lcifes
) . - VI VI i
Effect of la‘ndfeature on developmental process 07 M WA N 8s T 55
of shoot blight of larch trees. H B Dite

Fig. 14 i/ Ot AORROHS

Developmental process of shoot blight of larch
trees infected in previous year (1964).
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Table 21.  # 7~ ¥ SR DTk & EMILOHIE & O
Effect of landfeature on occurrence of shoot blight of Japanese larch forest
1963 4
7 7?& R Mok RO oo HE A o lijfh%if; rowth
Mo Percer & £ koL ML [Average of tree grow
o Pf(;t & Pg?f;letgfe degree of damage Index of B OE Ne
infected (%) t++ ++ o+ damage I‘Eg:ﬁ]}lt Chest( cdr;f\)meter
No. 1 W
Upper flat 100 80 18 2 4,6 3.6 7.0
No. T i
Mountain slope 100 84 14 2 4.7 2.8 5.0
No. I 7%
Bottom side 100 42 56 8 3.7 7.5 1.5
1964 4
No. I 100 86 4 10 | 4.5 | a0 6.9
No. II 100 74 20 6 | 4.4 3.0 5.2
No. III 1G0 28 20 52 ’ 2.4 5.0 1.7

O S, WAL DIFESE
JRBHEAIIDNEI, U 2 Of% k0Bl i
MAGEDBNS,

HE A L & L7 100 AT > o pkAGS
1963 42 11 J1 111X 1964 4E 10 /1 6

CIHEEIRIE R I A L7 B4, Table 21
T &5 Noo I & Noo I Cik#Elk
B LENAC, Noo I T2 &
UE B2 RN

o7,

PO 2 PEHOWE RIS B L, 19635
0L B4MEDIE I MRS, i

8 (No. II) #5648 (No. ) &L -TE
BRELC R T D,

WADOKEZ No. T 53 b JLEFT, i
AR OB EA SV IES, AR LIE
AEFRES D, RSN &b BE
LTvH LD & Mbivh,

3) B ERRAN & DBEIRO BT

BA BT X5 i gk & 7 L 2 BRI
DT, KRDIML B LR RETRD =
BIThHD.

5, AT D 2HEDLAMIDK
sk Fig. 15 10905, 1963 4E12

7R

W VI

ViL

X

X AMorth

Fig. 15 ﬁ_.7'1=dw..3’;u LA E Iff-_n e (1963~1964)
Temperature and precipitation at Ryugamori
during infection period of the disease in 1963

~1964.
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Table 22. KFR & WK BT3B D5
Wind direction on fine and rainy days, respectively at Ryugamori 1963 £

*\3{{&3 Weather’
. i FN Fine day [EB] K Rainy day
H \l
Month =
it Percentage B Percentage
; sl7 |89 617189
g%/indmdirection Total (%) Total (%)
|
SE 1214 13 7 46 20.7 618 11| 4 39 17.6
ESE 1 2 4 7 3.2 1 1 C.4
SSE 1|1 3 ‘ 3 8 3.6 3l 4| 1| 2 10 4.5
E 1 l 0.4 1 1 0.4
NE 2 2 4 1.8 2 2 0.9
NW 4 4 8 13 29 13. 1 1 1 2 7 11 5.0
NNW 9 8 4 6 27 12.3 10 3 2 3 18 8.1
WNW 3 1 2 [ 2.7 S5 S 2,3
w 3 1 I 4 1.8 1 1 C.4
N e 1 0.4 1 1 0.4
' ’ 1964 4¢
SE 4! s|lwo} 4 23 10.6 16| 16]19] 59 27.2
ESE 1 1 0.5 2 1 3 1.4
SSE 3 2 1 6 2.8 3 4 3 2 12 5.5
E 1 1 2 0.9 1 1 0.5
NE 2 1 ) S5 2.3 2 2 C.2
NW 7] 8 1 ‘ 7 23 ] 10. 6 3l a| 3| 6 16 7.3
NNW 4 6 Il 23 10. 6 1 [ S 1 13 6.0
WNW 1 1 0.5
NNE 6 2 6 1 15 6.9 9 1 2 12 5.5
Table 23. ¥R 20°C DA EOBA O & RO M [NOHIE
Wind direction on fine and rainy days when maximum temperature was
above 20°C at Ryugamori 1963 4
3 K Weather, N R
Ii% X Fine day H X ainy day
A T—
“~._ Month \ = =
~. Zt Percentage 7t Percentage
| 6|7 . 819 i 6171819
find direction Total (%) | Total (%)
SE 1 5| s 2 13 16.2 1| 8| 4] 1 14 17. 4
ESE 2| 2| 3 7 8.7 1| 2 1 4 5.0
SSE 1 1.3
E 1 1 1.3
NW 4 1 3 2 10 12.5 2 1 3 3.7
NNW 1 1 3 3 8 10.0 1 1 2 2.5
WNW 1 1 2 2.5 1 1 1.3
N 3 2 1 6 7.4 1 1 1 1 4 5.0
w 1 1 1.3 1 1 1.3
NNE 1 1 1.3 1 1 1.3
1964 4
SE b'g| 5| 9| 3 25 4.9 a4 21|17 |11 53 31.5
ESE 1 1 2 1.2 2 2 1.2
SSE 1 1 0.6 1 1 0.6
S L2 2 1.2
E 1 1 Q.6 ‘ 1 1 2 1.2
NE 1 Q.6 i
NW 12 | 11 8 9 40 23.8 4 7 7 7 25 14.9
NNW 1 1 0.6 2| 2 4 2,3
WNW 1 2 3 1.8 1 1 0.6
N 1 1 2 1.2 i 1 2 1.2
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Table 24. KRR A5 e o i

Frequency of momentary wind velocity and its direction at Ryugamori

1963 4
A, il Jil, e Wind velocity m/sec Percentage
Wind direction | | 5 | 5 1~10.0]10. 1~15. o|15. 1~20. olzo. 1 ~25. ol Tg{al %)
E 1 | ] 0.7
ESE 4 7 11 8.0
SE 21 24 1 46 33.6
SSE 2 3 5 3.6
N 5 9 1 15 11.0
NNW 8 10 18 13.1
NW 7 11 8 2 28 20.4
WNW 3 5 8 5.8
NNE 2 1 3 2.3
W 2 2 1.5
#  Total 47 70 18 2 0
Percentage (%) 34.3 51.0 13.1 1.6 0
1964 4¢
ESE o ' 1 0.8
SE 9 24 4 37 29.8
SSE 6 4 3 1 14 1.4
NNW ! 2 13 1 16 12.9
NW 1 26 7 Y 27.4
NNE 2 11 2 15 12.1
NE 7 7 5.6
= Total 20 86 17 0 1
Percentage (%) 16.1 69. 4 13.7 0 0.8

X6 Fith ORI <, LR ORERLTED, £O052 T QoKL Lot
EISEA RS R E - f:i; DERBDLNG, \oiFS, 1964 FiTiT, WIECWITHOMER I i< v 35,

TREAZEBCTEIGRT, L2 EYSEOE—- 707 ATALHT TR 23Ty 5. 5T, AR
AR EALTERT AT S 8 A LANCH T THERES I Dy BIED X 5 R FEY SHEFFE
ERHANENT, 8 bMicBbh, EAREEM Hiidv o 2 FRIZ 9 A LNOBEOKE XS
LOLEDLND, Table 22 (IR MBS T DRETLORF (FFAT - Fi% 1) 25, Table 231
FEAKE 20°C LLEDOSEDIEK LK ORMSIOHEEX L, ¥/ Table 24 i3 kBRIREM « &
ERDI AT,

DA R 5, Ry i ETILRE RET L, BRI Hicik< SE~SSE D, & & DD
NW~WNW 2R HL ., T/ 20°C LA EOKIROHEOWKITIE, SE~SSE ODEMREOHED NW~
WNW X0427 08 SRR, Lo, ZOB4IE, B4 No. I~No. I @ Ekizhk
P, No. Il AT b,

WIS, FABRINIEGE 16.1~20.0 m/sec O EIE 1963 4FiC 2107, 6 F& 7 J1icdh - 7023, B44RICHE,
20.1~25.0m/sec A5 1FEHENTED 9 ATV 2T BDLDTHD, LichiaT, 63EDLDR
BT O ENE 2 DL, 644EDD OEREBHRI RV LR TEN A D,

Table 25 (Ti%, AHIMGICI T 5 204E0 6~9 ADMIE, HEXRHE (2R i aHEIR
AR e vy VEGETHC X D EINE R S, BRI O Z T,
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Table 25. #@LMI 450 B BSR40 H0LE
Wind velocity and direction at each plot
1963 1964
oo | BT | e | R ETIHE ] pgm
Plot direct] wind velocity | Av-of wind|  wind velocity | Av- of wind
irection velocity velocity
5.4 3.1 2.0 (m/sec)| (m/sec) 5. 4‘ 3. I\ 2.0 (m/sec)| (m/sec)
ssE |3 |o lo | 5 |o |o
SE 4 {0 0 6 10 |0
No. T % NNW |0 ;0 |o 4.2 o |2 |1 4.4
Upper flat NW |0 |3 |3 ‘ HERE
NNE 1 0 |0 1 0 |0
N 0|0 |0 ( 1 |0 |0 1
3t Total 8 |3 |3 13 2 !
Percentage (%) 57,221, 421. 4 76.4(11.8]11.8 |
3.0 2.5 2.0 (m/sec)\ 3.0 2.5 2.0 (m/sec)
SSE o 'o (|3 o [4 |1
No. TI SE 0o |2 |2 l o_ _5_ 1
Mo;mtain NNW o lo lo 2.5 2 : o 2.5
siope NW 6 |0 |0 1 o |o
NNE o1 |o 0|1 |0
N o |o |o 01 1|0
zt Total BERE | 3 |12 |2
Percentage (%) 42. 9|21, 4(35. 7 \ 17.6{70.6/11.8
2.0 1.9 (m/sec) — | 2.0/ 1.9 (m/sec)
SSE — 1|3 |0 — 12 i3
SE — 12 |2 — |3 |3
No. 1I —|—
Bottom site NNW |—|a |o 2.0 —11 |2 1.9
, W — 1|3 |3 — 11 |o
NNE 0 1 — 1|0 1
| N —1lo |o —lo |1
% Total | — 18 |6 — 10
Percentage (%) — [87.1[¢2.9 — |41.258.8

Table 26. £ Hu,Gic 3 % B EGREIE (%)

Frequency of wind direction and its velocity at each plot 1963*
F ¥ B N“?i”—ii o 1 i
} = o. [ No. I No. T
m‘\ﬂ‘ AV‘_ ?f velocity m/sec (Upper flat) (Mountain slope) (Bottom site)
Wind direction T —_ 5.4 3.1 2.0 3.0 2.5 2. O_“ 2.4 1.8
SSE~SE 50.0 O o 0 14,3 35.7 35.7 14,3
NNW~N 7.2 21.4 21.4 42.9 7.1 0 21. 4 28,6
1964%*
SSE~SE 64.6 O o] 0 50.0 11.6 29.4 35.3
NNW~N 1.8 11.8 11.8 33.3 5.6 O 11.8 23.5
1963 4RI3AMA T LT 14 [WER, 1964 4E1% 17 [MFRBIOR RET 4.
Note: *Results of 14 times, **Results of 17 times.
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Table 26 2%, SSE~SE & % Do

,%echE (D7RIB O R
TS Result on July 14 in 1964 NNW~N D 2 D51 TG L =gl v
6 P PNAY 7
N Nl R L SR
a e - PRV , PAEOFERES S, Noo 1 (%) ThdRd B
4 “No,2 M -
w3l v A A 4 <, W Now T (i) €, BdBhvoix
2 \.\ i VA i/ \/] No. Il () THB. % LT 2 4R OB
| v N ] " e
: \J WV U, B LVESRD LR,
A Wiz, No. 1 T3 ILMABRED Ha it
g N (2) 8A18BO i % SSE~SE Ofl#:% <, No.II TWHERD NNW
M 3 Result. on August 18 in 1964 -

~N MBE\ @[3 H S, 73 No. I Tid, A
[y & BUHHEE & OITIE LV BRI D bR

QAN
oW ER S WBORRer glic g B RERMIRIPIZ Fig. 16
i 5 KT
Q) RISEHO R TN
'“/{JIQE - Result on September 15 in 1964

SN 1) o4 SE ORND HE&T, No. I
- (No. 1) oW T L < JEdinsii<, 3 itxo
W OBAT No. T (No. 1), No. TI (No. 2),
No. Il (No. 3) ixA-7g DG LT\ 5. (2) i

1:30 12:00 12:30 13:00 1935?&1— NE O#y&T (1) & (3) O o kiR,
ig. AT 35 S —_— NP
Fig. 16 & il ’3‘5@&“1 I‘ PA-OESEA 5, ARG A 0T L TR
Several examples of observation of wind o
velocity at each plot in 1964. LT S B ik Rk O£,
BN h OfiROEBc L - TRIShALDLEED LD,
7. B =

(1) HAOHE, FIRTHXOTOS AT 2 EERE Lihe, 25°C BLEOKRTHL < BRsHE
D, 28~30°C THRFIE LIz, LT, 20°C LT URORBMIKBICH - 72, $£72, BiRIEEHR
IR 3L T o e

L L0k it B, BN O ek & —HT B,

LA L, WRTEBAMEETE, METH AR BRI LADT, ARRELES Y THFAEN
BT EBA TP RV RHTLRBT 0L FEL6N5,

Wiz, WHIFOE ORI Y- S RSN 238 U TR (25°C) R BRI, HFLH
KA LIz, LU, & (15°C) 2Bl (25°C) KB LA, BIOXDEOBFAITIHL L
BOFFBKEERL, SNIHERICE > 2 ARV ERTH 72

LLEORERS B, ARREIFE~ORA—RR—RHLB LT, EROHAZLELTHLO0LED
BB,

AHTE O W A OFEH RLRAE, 7~35°C, jlifid 25°C (HEi2H D, HilaTORSFUMERMZ 15~
35°C, Wi 25~30°C 5V ix 30°C (fillicd %. FhT 0T OREFET 15~35°C, Hiliig 256~
30°C b B (EEESD, FH™), LioitoT, IFORINNRE £ 0T OMBE RO RMERIE
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—3T 52 WARORTERII IR L D L LR fMillich b2 EBAT, WRTKE I 5=y
OEEORT &L I RIS RES B LDEHEZBRS,

# 7 = v RAFENPROMNERS BB EL, 4FHRE 5~8°C, 4£HW G~9 A) oFYy
RiB 15~16°C FItEARBE ThT w50, Lo T, 25°C BLET, 24 IRME KT 530
EBRTEHDD,

5T, BABMNATTHRUAY 7 < v il 2MEINOERRB O K, MRToEkEhk
HRERRIS L, H B CRTHE L 572 L LZORBRTIE, LAYRRRIIETIIVHLLL
FHRBETHARERT T/ 20, BRCERELICONZEIHEEL TV S,

(2) FREEFEREERE LEEAR CRVISHRMMERT T, 98% D LOmEERELL,

AREAOTIAF ORH L 100% ONIRMMEARIET, 98% TRbTrldbN b LizmE (ki
B9, X7 1.2 THRALAFETF OO & L ORHK BT 5RERNTIELA T 5.

(3) »F=vHHFROREIT T, BY, BN EILBEAITAROEKNTH->T, HBRLTOBR
WARRERRTHI &R, TTCHESh T3 (EEDOM), ©=—n 7 2RI BT L
FTYNORRLORBERI S, 6 AKEENRE LK TREDEFINL L, TORmRHIHLAL
TV B FEAR, BHOFELEN EESRLI5THHS, SNHEFHROBRIINSOR IRV
3, BHBNETEI LI ET LR,

AFEO S L ASFEEIIERE LV IFTREVEINT, 22 - TEESGITLN, FhaFfiox
CHLEEOSEORRIIRMEAZ ALY 52, &F D-RUNCHA 50 S Rk ek
U, IEFRERESERT DX IO BARRKEDL ETRLFAZALL TV EVbRTy 5 GEiFT). Lk
P o T, BABERCERS L VER, BROE R ENFO S TNk E LT TRELAEZ
ELEZLN, FAERREE UTHRIE LRSI OLDIEHRA L, AFORKRENBH &b
NEZLOBELAEVWTHS S, ISICER, LORRREOHELENTCELRVTHS S,

WIZAR BT 5TF0 5 BFONIRELEZ 25 L, ™, (RSP OHEOL S ML - TF
D S FEHWAK LB R A2 By, PRl ADOZVEKIZES BORTFORINI B Shic, ¥
9HITHVOEIES S DL, Tk o ThTFrnBSbRT-ORMABEL o722, BXT CRkREHF
b otz, LIzdio T, TOBDE DSV THASEV»E ), ZOMBMTFrI 2B RI5T L
BihvwborBbhs,

AL IHMN T 31T 5 1965 FEOFMOIHERTE, FHT 7 AT & L OMHIT, BRicxiLThbk
ZVWHELRIFEL, ZOMEOBMIERVIGEIIE LS RRIET L, BROE—-2727Bicd s
X, LD 1964 FITHEN L BB CRBBR L —HT 5, T, IAOKFOEEL I
LALEDLNE 2 DXL T, S ATWAS 6 AhAOX ST ST ORI » E75407<, L
P SURD & S THBOW R OV IO REF A R D EEEL 52TV 501, TO3 AT
DG & BRI 3 2 ORIIK SR ER L LR TLDOTHS 5,

1965 4E 6~9 ADOMELHRTL, 7 NOBMERVEDOEMOT O 5 FIILEITEL LRI L.
COFEREH 5L, TAOETILHFEOREETH L TELDTEELMBRED o TV 52 L3525,

(9) WrHEPUEHRIBTLWE 22 ENORBHEOHR RS D L, 1963 £k 64 F£LH LHENE
v, FOEEE LTI, 63FCIT 2MEDMAARDH 72 b DT OB, KilLBHAOLELKRE,
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FTihh, BEIFOWLAEUIRT, Lard, i ORMRASD - 72720, FEMBNIAIMATEL, 7
Fedix 7T AR DIRE 57z 64 SRITIIBER S HA%, 7T H LAILIAMRER T, L2b TATHETHEA
PoSufefa b, FAMRNAEBNTERERIRAZ 8 B EMicEbR, FoZ <, REDILNELE -
b OLHERShD,

Y SO ADME S E L Z W&, RIS HOE I RESS <, [URE X T
SRAOPETARL, wEAR 24°C DLLEOME Ay, TORYAEICE'T BIEMR & Eimsd o
MiCREERBR S D - L2 BTV 5,

SRROREFHL LTRASAETH BT LIC2 T, TTRELDEENDD (HASL, mil
B, IS, MRS, (ST, BTSN, BMeY), i, WERERCREMIzSL, L
2hEO X S BT CIRBOETII LR LV T I Th 5 OFEMS DD (FHED, BHD,
Peskih, (RS, (EE S0, FEMIOT0),

YHREHI 555 EML, WA TRIINNREZHET T 5 SE~SSE &, O E O NW~WNW OB TH
> T, ZRNAIC T 2 HGEOBHFERD - S, BRORL % No. 1 (F) Tiakd BN 258, kv
T No. T (/b)) DIHT, JERbReebiny. T UTHRL MO Noo I () Traid By,

No. I, No. I TREHNFELEbN, FLDE— 7 OHBEL BHTH > LT, No. Il T
IERBGD 22— 7 Bh, Ld#Ns B ol

FEZIIE, » 7= v D 5~8 FOBEARMMCR S WAEE, 2MHOFYEGENGH 4m O
a%®W%W%%%H.itﬁ@am@k%mﬁﬂ&i&&t%ﬁ%®ﬁﬁﬂ&5&ﬁﬁ§%mbn
T 2m DFTRZDMOEERLR Va5, FLEN LD, BT IE, <7 Y LTk bl
BRADH 7 ~ v OBEREIDTH 24 THNOL OSF L5 (FHAL, #HEE 1 RENT /2T
BPLIES.

HELOXBRALIT I 3 FUEO BRI A9 b O TR H 588, M ORE» 5% T, FHi No.
I, No. I TidfE2' % 7 <V DRRCHEL R IETHEI TR, LHBORBELE LLBFHEL T3
DEBEDBND, LRI L DBERDKERBICOVTIZN 1 i ((EES™) g L, AHEN
DEFBEIEI ST DHADRREN L RERZ, RIRFHOEELVERATERTHS D,

D EORmr BREE TR BT AR, S INAIZR bh b e hETIRY R D
<, RGN RA I DEFORTLIMLL, RADRIEIETEHETL, S CizHIRG 847
TLABEHERDEL, BHHIC X DHROBRRIEF BT » T IR AERTIOTH 5,

AR T BT U FREOR L IHRAROFHR AL D L, BERTIEFRI D L, RThE
AROMETHEARTIEIED BT ot ZORAIR, HEOHVAKTIBEREOEMEIE V7o DIRERY:
MR DRLT T EE, —RIEEE S TR D L b L EBEHTH D (ERRER) ok
ETsdotEzbhs,

IV R/ EBIE L ORE

B TR T AN ERRRECE XETEEIoVTE, FoEHlEHH VL) VERRS O
B LR2T V- OTIRIEI 5 I N EELBRT 58, ERIVHERL VO TROHERMZH L 2
TN 3 TER L. fods, S LA RIROFILTEE T 3 (I35 4) IRED /R R Table 27
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Table 27. FERNIT 51T % HIROTLE SV R
Results of chemical analysis of soil at experimental field
O & Lo Ca i 1 |V vASTIL 1iHRAK
#  ff | Thickness C N C/N pH | Ca** |Mg**| Degree of Ca Absorptive
Horizon | of horizon | (%) | (%) | (H30)| m.e | m.e saturation power of
+ (cm) (%) phosphoric acid

A 0~10 10. 8 0.85 13 5.5 0.80 0.80 29.6 1,370

Ag 10~45 8.9 0.71 13 6.0 0.89] 0.89 21.7 1,740

Aj3Bi 45~75 4.2 0.42] 10 6.1 2.74| 2.74 16.5 1,470

Ba >75 1.8 0.12] 15 6.2 1.86| 1.86 13.7 1, 600

© i EICSOBANE SMIREOHRIC X 5.

Table 28.

5 3~ ORI L T L OBIR (£ o b B 1963)
Effect of supplying fertilizers to Japanese larch seedlings on occurrence of
shoot blight (Pot experiment, 1963)

‘oA OBk 2| OR oW OB o= HARDFE Growth of seedling

X £ Percentage of Percentage of T E ) =2 "

Plot seedlm%i/ l)nfected shoots( 91;1)fected Length Basal diameter
° ¢ (cm) (mm)
P.K 37.5 10. 3 38.6 6.5
N. K 35.0 10.8 26.3 5.4
N.P 55.0 5.3 67.0 8.6
N.P.K 50.0 - 7.7 61.8 8.4

N.P.K+45 1454
N.P.K+Fowl 31.2 4.8 85.8 9.8
droppings

Control 25.0 7.7 39.2 6.1
(0.05) 15. 1 2.4
L.S.D. (5019 23.0 3.5

: m2 B hHER7 vE=7 50g, @) VREAK 150, Hfbry 30g, 7154 2ke.
Amount of fertilizers per m?.-ammonium sulphate 50 g, calcium superphosphate 130g,

Note:

potassium chloride 30 g, fowl droppings 2 kg.

WRT XS, IR EEIRT, UL b BRMECHBMRIETTH 5.
1. EHERLEREOBF

) Fo +HE
HE—1

19624 4 J1 24 B, &R S(EF>D 30cm FBEREZEHLICTRLEZ DT, Table 28 D%tz kT

FEEIEL, #7=v 14

W% b AT ot i e, HERME TS THARTRL, EHROR

Y SIREELTIBAE  CASE, BHESH 1ARNELRROBBRYffiro/z. 6ALH, BHI&
CHEEDTRE (R 104) ZEREL LTRLOMLIZILT, BRikErFEL~.

10 /1 10 11 Ak i Table 28 R+ X510, &EKOWADREIERD SH,

FRRIT b %

BpddHEHThx5N, ALMEOESSEMNKEL, HILNEOFERIIFEENLD o7& [(Plate 5),

p—

196447 4 A 15 A, 30cm FEHEPEEIXLICTRL A oM, Table 29 OFHHIX W BA L 5{FT -0
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Table 29. 7 7 <~ v i Ol & bRt & DR R » 38k 1964~1965)
Effect of supplying fertilizers to Japanese larch seedlings on occurrence of
shoot blight (Pot experiment, 1964~1965)

RN T NS WOk o Bk Rk
| Percentage of | percentage of | Fercentase of | Crowh of spedle
Plot Si?fectgl ShOOtS( om fected infected EElLength = Ba<sa1 gi:amefter

(%) %) %) (cm) (mm)
P.K 10.0  87.5 1.6 18.9 l I 42.8 | 12.6 29.8 | 2.9 4.5
N.K 30.4 823 | 8.3 30.4 174 411 | 19.0 24.1 a3 31
N.P+MgSO; 57.8 10.0 | 11.3 13.5 3.6 56.2 . 26.2 44.0 | 4.5 56
2N.P.K 71.4 944 | 18.8 16.8 47.6 555 29.4 60.5 | 4.8 1.4
N.2P.K 68.1 94.4 | 16.5 26.2 = 36.4 B6.6 | 28.0 55.8 41 6.6
N.P.2K 76.1 94.4 | 123 1.8 | 33.3 647 | 30.5 55.5 | 4.5 1.0
N.P.K 70.8  94.4 | 219 227 | 29.2 66.56 | 257 49.5 | 3.9 6.3
Control 13.6  B1.1 20 142 | o 16.6 | 16.8 21.9 | 3.0 3.5
LSD. o7 | 55 50 260 | 15 22

e MHEE 1w b @0cm B) HAVWRT ve=7 N) 7.5g, By VARK (P) 10g, HEry K)
2g, MgSOs 10g.
Note: Amount of fertilizers per one pot (dia. 30 cm)---ammonium sulphate (N) 7.5g, calcium
superphosphate (P) 10g, potassium chloride (K) 2 g, magnesium sulphate 10g.

Table 30. » 7=y Hi@illE kthingid & Ok Ko + 38 1966)
Effect of supplying fertilizers to Japanese larch seedlings on occurrence of
shoot blight (Pot experiment, 1966)

) RN S R . - -
v * R g R ] &
: 4| Percentame of | %0 8 M| doccenusgo of | Length o
Plot infected shoots shoots infected seedling
(%) (%) (cm)
N.P.K+ERRF b U 2 5
N.P.K +NasSiOs- nH:0 40 13 6.0 22.4
N.P.K+HE<v# v ‘ 3
N.P.K +MnS0;-4H;0 60 12 15.3 29.8
NP.K+Gl~ 7 20w
N.P.K+MgSO, ® H 6.7 3.5
N.P.K 72 14 13.6 29,4
Control 40 13 3.5 17.9
0.05 7.3 3.3
L.S.D. 0.01 10.0 4.6

W MEEL1Es b GOcm B) HRIFERTvE=T7T N) 7.5, #y VEBEK (P) 10g, Hkry K)
2g, BEiF LY wAa 10g, Bii~vry 10g, Hlli~s/ 2o va 10g.
Note: Amount of fertilizers per one pot (dia. 30cm)---ammonium sulphate (N) 7.5g, calcium
superphosphate (P) 10g, potassium chloride (K) 2g, NasSiOs 10g, MnSOs<d4H0 10g,
MgSO0, 10g.
BHICEBELTHEL, 1@bddns~y 1FEE£NEZ 4T oMo 37, BESA8A, FALEDL
FITHiE & R RO ZTTE » CR—W X7z, FHOdnl i TiiaBRz ¥ U THmBRERRE L
THE U7z 1964 45 10 J] 14 H & 1965 4F 10 1] 15 B O fEsdkiiEix, Table 29 i34 X 51T, 64 4F O
WHPTIE, FyR2EMIVERR, YV VH2ERIEER I XU 3EREAFEL, REDTRIEF »
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Table 31. ) 7 < Ol & 8555 2 ORI (EHE 1963)

Effect of supplying fertilizers to Japanese larch seedlings on occurrence
of shoot blight (Fleld experiment, 1963)

= A L N AR
X SRR - Percentage of | Percentage of GrOV{EIQ{ seedlmg r
X £ Percentage of .
Plot Number of <hoots infected seedlings main shoots | 3 & | ® 5t &F
shoot %) infected infected Length |Basal diameter
6 (%) (%) Cm) | (mm)
R EHIC
Surface soil, 80 2.1 27.0 0 114 1.6
control
£ L 50
Surface soil, 132 1.0 19. 4 6.6 142 1.6
fertilized
TR
Subsail, 30 11.2 26.C 33.3 S5 1.0
control
T
Subsoil, 67 3.5 8.9 0 135 1.6
fertilized
0.05 2.6 15.0 26.0 20 0.5
L.3.D. 0.01 35 1.0

i AieE m? SR YEER T ve=7 110g, @) VRREIK 150g, Hfksy 30g, 7454 2.7ke.
Note: Amount of fertilizers per m?--ammonium sulphate 110 g, calcium superphosphate 150 g,
potassium chloride 30 g, fow! droppings 2.7 kg.

Table 32. 7 T > WDl & AAHwi g6k & OBIER (B8 1964)
Effect of supplying fertilizers to Japanese larch seedlings on occurrence
of shoot blight (Field experiment, 1964)

I B L c';”mwﬁ of semling
X # Percentage of Percentage of = . B - ©
Plot seed]m%i/ 1)nfected shoot? ;n)fected Length Basal diameter
i v (cm) (mm)
P.K 59.2 7.1 39.8 5.3
N.K S1.5 3.3 44,0 6.4
N.P+MgSO, 56.0 5.1 43.4 6.1
N.P.K 61.5 6.8 48.7 7.4
N.P.K+¥:5 2
Silicate 85. 0 4.8 44, 2 6.6
N.P.K+MgSO; 0.7 .9 45.3 6.7
Control 50. 1 .5 39.8 6.7

e SRR m? B VEST vE=7 (N) 110g, #y vEGIK (P) 150g, Hifksy (K) 30g, MgSO,
100g, H:AH/L 150g.
Note: Amount of fertilizers per m?--ammeonium sulphate (N) 110 g, calcium superphosphate (P)
150 g, potassium chloride () 30g, MgSO, 100 g, silicate 150 g.

#FR, SRR ESIREY VBRTIRIG XD CH L, LiL., 5 FEDE Y CIIAKHITE L V&)

1966 44 }1 26 F, 30cm FEHEMEXELICTE %59, Table 30 Ok H &K 5 MTF>DiE
CHEWAEGEL, SAT OO LELH T~ v TR T, RO LEH 2 WL O J iR HING,
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Table 33. % » 7~ FiZx 75 it o 38 (1964~1965)
Effect of supplying fertilizers to infected Japanese seedlings by
shoot blight (Field experiment, 1964~1965)

T HWmm#® | TwwhE RO E
K 4 ¥ B $  Percentage of | Percentage of Growth of seedling
Plot Number of shoots main shoots | 7 = | BooE &
shoots infected infected Length Basal diameter
(%) B¢ (cm) (mm)
b= x> . 3 ]
# ok, fE B 4.0 12.1 64 260 a8 16.0 455 1186 3 "

Surface soil, control

Eo A
Surface soil, fertilized 13.8 11.8

TR 4, fe 5
Subsoil, control
T B L ko
Subsoil, fertilized

101 454 54.3 9.2 67.9 153.9 16 25
19.4 18.5 72 325 52.8 28.8 40.9 95.3 12 18

11.3 16.7 124 484 53.0 14.9 72.3 161.3 17 26

Note: Amount of fertilizers per m*--ammonium sulphate (N) 110 g, calcium superphosphate (P)
150 g, potassium chloride (K) 30 g, fowl droppings 4.0 kg.

EBEGEICHD T v A AChE L, SSmkEYHE L,

R Table 30 WY &b BREERICK T, SURK R~ v H VKL SERK THEL,
HEREF P Y YA LB~ SR Y A R 5 CRMBAMET 5 L5 Ch 5.

(2) g

Ha—1

1962 4: 4 J] 21 |, Table 31 (o7 )itz % 1 plot 1.5m?, 4[E< 9E LB X vikE L, IO
EHRIBE LTI L 7ce AR TFRLOEL:, RELEREL CRRO TR EERT X5 L. 4/
25 [T plot T&ich T~y VEENH 5 AFoRHL L, kTl BEL Bz THRESER,
R4 A2 A, AEEOEN L MEOBIER {7V, S0B00 plot Bk, 144E4EOLHMBERE %
30cm [AFRICAIXATTC, ERRE L CoRkiEE ST L,

10 /110 HOFAFH L Table 31 (o 2450, FELTREMCX VBEFRMETLTVDXITH
%,

iR —2

1964 4£ 4 J] 14 {1, Table 32 iR+ MERIX % 1 plot 1m2, 3[8< DR LELBEHIC X 08B L, BI5H,
m? B7h AT 0 1Ay T =y WARRM A Ui, %7, ERdie L CWIEOTRT 50cm (MR
WM Az, 6 ) 1 LR OMNT S0cm [, W#EOMRRE (Rt 104) 23 L TRz
L7,

10 A 20 HoZgiRdkiEr Table 32 1273 L 35 b, plot (MO EH38H Bivi ) > 72,

tds, AR E M-S TRV C, RI—RERT< RSN 1965 FORBRE R L FRTH » 7,

PEDFE o lBRE KT, SEMBOBREEET S L, TREZNVEEITRRERTT DM EIED
HEPBDRA I L L HHREWMNEL, WEHTRVEHAL D 7o, $RREEHVAIZEMER T, 5
IEDZEEH D £ 5 TR H 5,

2. BRBCHT 2L &L OMF
R DRI U T L 25 S ORE T DT D 57D, KOMME (T o2,
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19644134 4115 11, 1 plot 1.5m?, 4 [al< O LOFEBHUC L D Table 34 @i kbald & L,
SHEDT 2 AR SRR 30em On F vy 1AL plot Tk 25 AFoRMR LT, Fikitko
“”mt,mﬂzouk%m%ﬁad R L7

PRI TOE MR #5 &, BA5 I 21 LG L B IA ey, 10/] 20 MO REIKIEEIE L
3% Table 33 (IRT,

DLED 2 EOKRELH S L, MMERCIIHERES L <, 2R d TEHIZIEN LD 57008,
2HEHIIENE OIS SEROBAABELILTETV 2 X2 Th D, s, WRKOREREEAS &,
BB CIRB L B> T B,

3. B B

BT =T B IR TR & R & ORI LAV ZOEEBICE VTR, iEItoR
BIELLAEL, TRECIDFy PRSI CHRET » 3B MY VB, BIHE L YRAOHESE D
DTRRIEEDORIAS DA o7 TORR T HARORITH O KRR D A AT FATH o 72
DI, ERERERE L KRS LL 0L E BN S,

FR3ERRCHE < /AT ALHEF PV ARIMATHZ L X o THEMPIIT LIz, =/ F

BARZEFTIE, EPIBBEAAT 2T, REREAERT T LHENTEH™, ElpF<y D
HEOr (BERY16.79% & LD Lvh™, 1 5OWL LI S8 & 7 1 8 & ORI
VTR SHROHE (BT, E®RE) LY, Mk LEETHY, SERSOHRATILESDS,

Wiz, FoEMEIEHRK, U U/EESE3IWHRERD S 1 3NN ~ v v I LK TSR
Tl ZDh, F o BEERDHORTORRELSSXHFEICOVCTIERPTSH SR, FoHOME
WEHAYERE L CRIE L TRmEIET R RS S,

Bds, I BERTIAKMBMOSE, 7 VOKRERNEEL, KV TY YEREROEESAE
VERMBEEINTS (L) H, BHITHITHENNTEL » Y L ORI LA T o

E BEEICH T SR DR E RIS JIETHMIINEE TR o 722%, LIMOHEESEMIND
HRH S, Lrd FIBEOHEZ 5 AT I X 2IKESGEMEIE LT, by
RERWEIIT X » TRMROET LB T 5 0 iEksi b s 5,

RN, BT YWDT +E y T ABEK (G Phomopsis occulta) DY, #Y RIS
LARZERLKICELLLSRL, £0OHBOESSC, FiQ3NTHAEHNGA» YV ORKREK & 2035
FILVAERE SR LA EME LTV 5,

BRIZ Y v OYHERG Gl Gibberella lateritium) (flEAsdh HIREOMBE L JIF T L LME L
Td,

Bl X5, NARHIONEH . U R m s o &, IERH E ORcoVTRa YD &
IRERERUHSED D, Fi, ALWOKELOINOTE LIRS L OJERE, b THE LY

ELTHFSNDE (EHELW). ‘

LTAA, AEEO X O ERIRO R E L WA I S0 L ORI, LIEOEESETIHESOE
PAREL, BlSERISN I o TOREIC VTS HROBENLETH 528, HlEOFHI
Lo CARETHT5 2 LIMERC E 2T LTS,
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V HI77VEOKREALLUBREE &ERREE &£ O

M &5 ARG X OFRER 0 W& TS, WIARSEEICT S TR T D 23 50Tkl
e ENSOT, BEHEBIC L > THE DA Fh, EHOWEE 1EOMICEWT, ETIUA L ORI
IHREHOB AR W B, 5 7~ OB E B ORI RENS < AR D Z LR MG L, XD
FOMEC X DRAIKIBOHBIC > TS, Uk, BERCHTLIEFEOEHE T, YARAYKOHE
CEDEBIEL UK T HHBMB TS5 L O LRI EDT, 7 7~y i OWIZNIESERIZ
BRETEECO. TLIE) i

1. A5 VEDHENIEERR L OBR

WER—1

196344 H 15 1, 1/5,000a DK o biC Vit F = » % 10 KT oo, P CEmUTHEN
L, TH221559 B 1HETOMRN, BT 5HF>0F . F olAkics LT, Table 34 TR
WIS R T o 2085, QPRI L T =72, 91 1 H T Gi-5 @ PDA O BEEEFEROM
K5 AZER L, BETERNCET2 30°C, 14 (R Fs%IkEEIX Table 34 =7+ X 52, HEEH
HEOEWRIE LIS <, UL B Rimm L & (Plate 6+ 1),

wEr—2

HULEE 2% 0T, 1 plot 1.5m3, 3[I< &K LOEMEOET Table 35 (25 REibd
P L, 19634E 4 19 HizdEle LC m? B b7 ve=7 60g, Y vEERK 80g, Ly Y
15g &L, W20 112 m? i) OKFo0H 5=y VEERFERL L,

6 11 8, Zigdie LTHEDMHIC 30cm MK HEORRE (8 154) X LTHEL. FH
258 A 10 ETOMMIT, WKRIUAZS 50cm OB, MHRE O ik gy 2 TilEY Anv L
2 RYHE LT, BIRWIEELL, 7T AT SEHEHOEINS, ANV LoD 3B S HERCL

LORIRDFEAEH NG - 72,
Table 34. # 7 = [ OWIEFEA KA IELE B TN (EERR)

Effect of diffused light to Japanese larch seedlings on occurrence of
shoot blight (Inoculation experiment)

o T B m kK%
IX. % fil o A Percentage of shoots infected (%)
Plot Rela.tlve intensity of 5 ] A i 4 A E|
o illumination After 5 days | After 14 days
TR HE
Covered with onefold 10.0 1.1 18. 4
reed screen
IR 2 oW E
Covered with twofold 1.1 215 93.5
reed screens
TR 3 B
Covered with threefold 1.0 33.1 93.3
reed screens
e W i
Control 100 0 8.4

ik EPEHIRI 1963 4E T H 22~9 1 H.
Note: Period of covering; July 22~September 1, 1963,
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Table 35. # ¥~ ¥ {ii PR EAIRHTHREEIC T EE (S5
Effect of diffused light to Japanese larch seedlings on occurrence of
shoot blight (Field experiment)
T o g ua»_,-ri e | WAODKRE |
o o g | ORGP\ HE S B (Growth of seediing| < % o3
X Relative ercentage ercentage — T T # 3t 7% | Development
. 0 of seedlings| of shoots | 1 J&
Flot e ion | infected | infected | Length | gasal o
| ) @) | (em) |Gmel g
BasAhoLe | FEE
Covered with onefold 50.0 77.3 18.5 30. 1 6 +
of black nylon net
s Ao Lo 3 HHTE
Covered with threefold 25.0 65.9 20.5 25.7 6 ++++++
of black nylon net
Mfad A Lo 5 Ko
Covered with fivefold 10.0 70, 4 26. 1 23.2 6 +++++++
of black nylon net
3%
Cor‘?’fwl ® 100 80.0 9.7 43, 1 6 -
Q.05 7.9 5.5
L.S.D. 0.01 12.1 8.4
W HIERI 1966426 5 11 ~8 1 H,
Note: Period of covering; June 11~August 1, 1966.
Table 36. 71 7 v \ORFEEE & L4 & OBIR (1963)
Effect of transplanting density of Japanese larch seedlings on
occurrence of shoot blight
B ko | B om oMo o o s \ e | s
Number of Percentage of WO ke R <& DRFHO R 1 k&
seedlings seedlings Percentage of | Development Length of
g h 8 shoots infected of seedling
transplanted infected %) reb-blight
(per m3) (%) 7 web-blig (cm)
9 76.3 14,6 - 32.6
25 71.2 8.7 -+ 40. 5
49 48.1 5.4 + 4 37.1
100 48.4 3.9 +++++++ 45,7
196 32.5 1.9 +++++4+ 4+ 43.5
0.05 19.6 7.2 3.2
L.S.D. 0.0l 28.95 10.5 4,7

10 J§ 16 A Ok A Bz Table 35 (0733 & 25 DRSO S8 3003, FiREens 2,

BkZ T

e—1

o THEFATEE ) BIRRHEO A 3 VISR EH L VBIRSART Y B, Inds, BIADKES
DE L HFENA
2. EAOFREAEEERRFEOMF

AL 2 Wiz T, 1plot 1.5m?, 3 W< DK UELBEIHT X ) MBI A e L, 1963454 A 15

Elrdfte LT m? S 0HiEgE7vE=7 110g, @Y YELK 150g,

Hifkh v 15g, ¥ 1.5.4A 500g

L, 16 A, md S0 F)8H 3x3, 5x5, Tx7, 10x10, 14x14 KFOMET 1444:h T <
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Table 37. » 5~ v ¥ OREEHE L AHHRTE L OMER (1964)
Effect of transplanting density of Japanese larch seedlings on occurrence
of shoot blight (1964)

Number of Percentage of | p tage of <4 ORHOFEE Growth of seedlmg
seedlings seedlings hel:;:teni %‘e to d Development of | B H 5 &'
transplanted infected sho % Vrs ecte web-blight Length Basal diameter
(per m?) (%) e _ (cm) | (mm)

9 66. 4 13.3 - 26.0 5
25 70.9 .9 — 29.8 6
49 56.7 .8 - 31.0 S
100 61.6 10.3 +++ 30.5 4
195 53.0 8.5 +++++ 30.8 4

SO » T < Y BREEC 9 AR 24, 25 RR 34, KK 54, 1004K 64, 196 &K 74,
Note: Number of infected shoots used as inocula---9, 2; 25, 3; 49, 5; 100, 6; 196, 7.

HEREL L

TH1H, 30RDD plot OLEHIC 20 R DD E T 7 i OMREEL T TERRE LT
PARBLTE L7,

10 )1 20 RO ARE YT, Table 36 12i3d &350, (CHEO 9FR L 25 KK 2, BEED 196, 100 4
KHEXTE0IDOBED QR L0 LIRA LD -7, s L ORFOREGLTCERERICEY
TELP o7,

HEr—2

RER—1 100k, A & BB  EHB O 2 [/ i G 2 7cfodis, IWHEEK O ks
AL O LHRINZOTHMB TR, (ZRIFOBREORERBEXAPIS LT, Table 37 O
R XS ML 72, FOEHIKB—1 THEU T 196445 4 H 14 Bz L, ®A 20 Bk 2 RS
2L, 6822 HiCEYEORERR 2 WKl L,

THT A SEEERIC, < ORI EE LR L, 10§15 BOMARK T Table 37 12
WY kY, RO CEERENED LR

3. hIIVOMSEELRERL OMER

B S X OHE SR

PRSI A TR R A ) LI b, ST IL8EIX 193 $RHEC, FHNE €43 B B <a
%,

1954 fEFITH 7 ~ v M RARHeEE I 2 LT, £ihifh 200x80m (1.6ha), 1 block, 4 plot &L,
1plot 40x10m, ha H7zH 1,000, 2,000, 3,000, 4,000, 5,000 AD plot ZFxiF7z,

C DM ET IS < ORI TANBUR L, EEANOLERE L AR L Tl » if3ddd s

- (Plate 6+ 2),

KR ORERFEO T EIE, 1961 4F 10 A 11~12 H LIk 1965 42 Tixrk L7233, 664E25i3 10 §
AN EERE L, SO Y Fig. 17 WR¥.

ZORPLEAOEBESD L, B CORBEEXEEWENS P 27258, L2V 5, 000 KR D#HH
CELUMETFANMEC Y, E70 4,000 KX TIE 1966 EF T3 LE L2, 67 5 S FIEREE >,
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Fig. 17 % 5 = OGS EE L LhiiTd L OBF
Effect of stand density of Japanese larch trees
on developmental process of the disease.

3,000 A3, 67 2 5F L7cAs, 2,000 Ak 1,000
KK LRL TS, s, 2000 KIZLSOK O 68 4
EUDABERDE, FIRROYETEL R
BPgip o fiicdTh D,

1965 #45 1966 4212745 T, A HRE WK
51 2 LA A RN 172 C & e0re, Bt 2

67 il HRGIHIKEE AR A& L Fig. 18 (2%,

)]

FERDHLHT, EER ST DO, mey
RO ZEMNT 5 D EiddbIv,
KIS, 1965410 H 4 HiZ 200 HARDB N FE T 2 OMREARIE, 8185, WmmEpic o\ T A L2-gh
Rig Fig. 190734550, BREREORVHATERESRLTH Y, $ABEEK T, OlLR
EOLDLHENUTL TH), HWADESNEML A > TET VLI EARENT D, LihiaT,
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iR A OkEE 2 ORt%
Effect of stand density of Japanese
larch trees on dying of damaged trees
by shoot blight.

R %R Severcly damaged tree
ESSSSY Rk Moderately damaged tree
=3 ek Slightly damaged tree
@k Heolthy tree

Stand density

g [
g 7 K -
I 14 ;
H iR . ‘ TG, R
1) ';55 * f 1 l' Left---height, Right---d.b.h.
o 3 i Ml Fie 19 n s~ okgmre
A | ot WADIRE & OB
h il 1| Effect of stand density on
ael f ¥e ‘1| growth of Japanese larch trees
ARRE 101 i Wi/ infected by shoot blight.
| 1 | i
B 1 l' ﬂ
1,000 2,000 3,000 4,000 5000
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# 7=y DIEBEL L TGN L OMBEERIT OV TE, BUSRERER T EME, hHRSORTRE
OT A ARDEIE RS < GF 1HP"SBR), LOHE, HIAROWERR o7, LA, BEF
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WTEHL, TOL, BIHOKEOHEL D> TEH MLy, HEARIZRHIE L oDtk £KOH
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BEE LT, 196445 4 316 1, Mitluc it UTHIBA ML, fCHEMEROMNE4 21 0, m® iy
94 ToHn 7=y VEEHRREL L.

5A25H, MHBCHEL CERBREERRL UTEB L. &b, BEDAML, HODEEHVT
7Tem EX QWS LYRT L%, TOEMODLIEARMBEERFAL, oLl

WARDKER M Fig. 21 Rt E 50, VTFAOMBIKICL HARDHRIHMESRD O, L
L, ¥ ORISR SIitd:» .

10 A 20 B OfH LR Table 39 ¥ &30, #ROMWFKBITTTEENEDShA v,
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Table 38. 7 7 = W ORERE & athiffzed & otk (1964)
Effect of transplanting period of Japanese larch seedlings on occurrence of
shoot blight (1964)

wow e oo | mmke | omanw | oo | w B
P # i IK D%x,t e ’lolf H Percentage of | Percentage of Percentagér of | Length o?
. . seedlings shoots seedlings seedling
Seedling tested transplanting ‘infected (%) | infected (%) died (%) (cm)
44 16A ' .
April 16 86.1 21,1 12.2 28.8
41 26RH
¥ 5 i April 26 1 74.3 15.6 22,4 23.9
Seedling in field 5 140d
May 14 80.0 19.6 18.4 24.6
SH 3[A
May 30 78.2 19.2 | 15.8 20.3
] |
- Apri‘} Ao2en 8.1 12.6 9.7 30.0
iKY (0°C) s 140
Seedling stored . - 81.3 19.8 4.6 26.7
at 0°C May 14
SH 300
1 May 30 ‘ 67.9 14.8 20. 4 16,4
|
0. 05 5.2
L.S.D. 0.0l 1 10.0

Table 39. # 7 < Y §ORRE & BHiFRE & O E
Effect of inhibiting growth of Japanese larch seedlings on occurrence of shoot blight

| NE RN E RN R
F H I % J] B | Percentage of | Percentage of Growth of seedling
’ Date of seedlings ‘ shoots W E B T &5
Treatment transplanting infected infected Length | Basal diameter
%) (cm) (mm)
ﬁ EU 'J D
Inhibiting growth 21/IV 52.3 10.0 27.1
by root pruning !
o . cehe ° 2
fg*tg?-e%T s ((gg)) ' 25/V 31.6 3.6 26.6 5
B-995 . #Y
Inhibiting growth 21/IV 52,1 6.4 34.8 9
by B-995
g R
Forcing culture 25/V 39.5 7.3 32.7 5
in greenhouse r
b Cofl%ml o 21/IV 51.1 7.4 | 40.4 6
0.05 6.6
LSD. g | 9 2

e D RGIOAHETH28H, 2) [FEIM4 B 10 H~5 725 H, 3) 20045# m? H7=H 300cc, 6 1211,
7H 3Bl 9 3A1H~5H25(, 20~25°C CHIK.
Note: 1) Date of pruning:--July 28, 2) Period of storage---April 10~May 25, 3) Sprayed 200 times
solution at the rate of 300 cc on June 12, July 3, respectively, 4) Cultured irom March 1
to May 25 at 20~25°C in greenhouse.
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(it - BEGR - FER) - A0

ZiHIRAENEL Table 41 iR+ k52, XU BHEOLM N E TR RBBA S D - 7225, O HITITES

m‘.g)’)h <L0f.

3. B =
# 7 =y WOIIBIFEES X EI O, Lo B-995 (B + 1 v) MMk & o X 2 REMH, Hx&
FAE X WOMR TORBRIRE L X0, B HT 2 R/MICH XETHERIFEECil s - .,

ERE LW, LD O R FWHORKOATINE (HEROMB T, REIHH %5\ 3 MH-30 BPLT X ) AR
ORBUTZIRTS 2 21X -0, FHoEHOMUSAZREIZ L <, WRHOBRAIIYBDT, HELY
Table 40. # 7= ok 2 3E & G O
Effect of phytotoxicity and injury to Japanese larch seedlings on

occurrence of shoot blight
EECE TRk D kR
A i Injury and discoloration of seedling Growth of seedling
W & x &
Treatment 7 J] 15 H 8 58 BH 8 H 22 1 P B L
reatmen July 15 August 8 August 22 Lg;ﬁgh asa](rglx?]r)neter
- 1 l
Chlon (PCP) - ‘ + + + + + + ‘ 33. 7 ‘ 6
11 z Eﬁ # u 2) _
Potassium chlorate t++ T+ 4.7 6
# % o A& W H¥ _ _ _
Picking of needles 42.2 6
TAX =75 9 =B | -
Injured with wire brush ++ tH+++ tH+++ 27.3 6
fie an Y _ _ _
Control 42.2 6

i MEAEETHI3H, 8H2H, 88191, 7wy 400, 600 5k, HiFERH Y 100, 200 £S5k, m? 150 cc %
M, BHEOLRK DRI S A, (B3 I3§9 50 R 300~350 {HDILAE X B,

Note: Date of treatment--July 13, August 2 and August 19, respectively. 1) 2) 0.17, 0.25%
solution of chlon and 0.5, 1.0% solution of potassium chlorate, respectively were sprayed
at the rate of 150 cc per m2 3) Five needles on tips of shoots were picked. 4) About 50
of needles on tips of shoots were injured and 300~350 pin holes was observed per one
seedling.
Table 41. # 7 =y 5 A0 & RESEBRRECHXETR
Effect of injury and phytotoxicity to Japanese larch seedlings on occurrence
of shoot blight
o - # AP D REAS TR W R B &
n il Perceﬁ%age ofﬁgeedlmgs infected ( /5) Percentage of | (10H1511)
infected Percentage of
hoots shoots infected
Treatment 8 )1 21 s)y2n | oA | SN
injured October 15
August 2 August 22 October 15 (’%) ( (%) )
=4 v
Chlon (PCP) 5.6 31.1 99.2 40. 1 22,8
B ¥ & » Y -
Potassium chlorate | 8.7 25.5 9.7 2.2 20.4
$ B o K W Y. ‘
Picking of needles . 10.2 35.7 | 96.0 37.2 14.8
vAY— 7’7//:{2}{” |
151 8.7 30. 6 100 33.5 16.0
Injured with wire brush
3 n my
Control \ 6.1 30.1 100 33.2 15.7
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ZHIHLTH 7= Wi SMgc X g, REMN SN AT MR LS, HERED
BASENCT B DR OB M OTZRARIE TR, QB L 2R 2D SNt d o 7o, Zhps EiOg s
BONAREC > TV BLCEEZBND, L3 -T, 75 <y HOKEMNHIT X 555 DY)

Wi HESHMRICE VL O L NbIS,

BF SENTERATRD 2 T~ v PECHF BRAL, FREANEAZ AW TOMEITIC X 55
RS, THOYGIHE > TRARENRRISZEZHE LTS, L L, KES™, @mtiF
S5 AT B LW T2 R AR RS S, ABONGIIRFERELIBREND A, EHOY)

BTLP R FERNRB B LML LTS,

2 TAHH, LOFCDEGTHTBEHESLRD, V1 V—75 5 22T XBEMHBIC PCP & KCI

T X B AR S AT RO FERUREE L, 3 UDIIHESRIN Y Kz Giis Bbhvic s, obiziE
Wil -,

AEDERD L, FEHBCETS X5 WHAMERZ 5 @B, RZEERE O Il ¥
LARRERFRPBZZ2OTH LT, ZORCOEIFHBRO LI, BHE D I D bitihc cRESTT
AN BB, FORENELRMRVE B EFLZONS, Lich - T, HRELNIECHRTS

@, T EDL A - BT X - THREAY S UEES, HINEBCHBESS XS LA THS S

VI EMOELZHI v VOEAMEIUH T VEBFEHECENK

W SPNEEHRINF IR 5, ET SRR AT AT ERERO H 7 < v BTGB 1
HEAEFFORAERRE, HDOEC X » TR VEAFLERS DL MG L. o F1HS
IV RIEOCHET T HNWT, # 7~y BHEOUMIEIC OV TAERE LS, TOHOTFELELL,
FIBOHER 2 IRV DO ROV CRER L B LB T, RiHERLZ EiTT 5,

1. EFEH (Bl »5 v VETEMRBRHC ST 3EERORE

A X OP NIk

AR M T AR ML BB O (BB O 7 < v ARFEM e IE L, EFSHER&H® i s s, &
DEEVTHD.

Z ORBIEAR TS, EFRMMAT IR L CENAITEBL TR e 2T
FEFF L7z ERBMHETH, TheR—ERoMBzELL T, ERNLERRBRDO—RTH5, W
B+ B WTEFLL 14.4°C, TR 5.4°C, EEMATH 1,200mm Th5,

BOEOD plot 4%, FEHOTA 60 KT 2%, 2mx2m=4m? iz 1AROHE (ha Hizh 2,500 &)
L, 20 o 20 /NKE % 10 plot 90 2 iz 65X, ThiE 3EK DIRL 7. (AR I
FEF BRI AT BT C, 1957 455 J1iT & 5 (13 TV L7z 2R W 2V 7oe KGR 1959
FAA8HSSI0NETEEL, FOMBIHAD, WA IAOEEIPE LTHEEY VIR 112g, [F
AEEKD 15 15 {% )it L.

R E L T BRSO Hlide 5 e T, 1961 FELNR OUIRSD 5 i3 SERRFIR 23N L T& T
VWh, EHEOVAKEEE, 1961 426 N, T HKETOHGRT & BRSNS 8RR GURETAEAY
) OfZ S TR 4MOTELRTR 7223 LORPTLITHHTFELGERL TN,
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Table 42. # 7 = [EFREHLRERIbI 3507 B St O w5 R (1963)

Results of occurrence of shoot blight of Japanese larch at provenance trial
plantation (1963)

o e %fbﬁ% IDi.ffcer’Zﬁtag;$ of Degé'eeﬁcj;f ﬁfecr%.ion MI‘ w
Provenance trees | trees infected (%) g;l:}:;gcgf
observed i (%) +4++ ++  +

UJ*;&{ "Fuu, “%iﬁﬁg(sﬁ”‘) 123 92.6 | 39.0 30.8 22.8 3.1

\It. Fujh Yamax(mgsﬁ'im 88 98.9 40.9 34.1 23.9 3.3
ﬁﬁ{yﬁ%‘ﬁﬁ%ﬁﬁogﬁﬁ 123 97.5 32.5 29.2 35.8 2.9
a%}l?‘%\t’sfu gﬁa%’fﬁg\%g%ﬁ) 93 66.7 4.3 21.5 40.9 1.3
Mt. Yatsugatake, gilg%lﬁ{)) 125 ‘ 86.4 4.0 30.4 52.0 -6
E T%a&L:ﬁsh%aﬁNEarf i3 8 | 72.3 12.0 14.5 45.8 1.5
33 Eilié%a lﬁ lll\llag%lnf # 127 92.9 13.4 26.0 53.5 2.0
’%ﬁﬁgﬁﬁfﬁéﬁfﬂ 120 94.2 12.5 24.2 57.5 1.9

Nishidare. Nag(fﬁfi) 118 68.6 2.5 9.3 56.8 1.0
Eﬁﬁf&géﬁ\éﬁ?f%@ 113 8l.4 5.3 30.1 46.0 16
Eﬁ’%ﬁ;ﬁﬁﬁgg a(ZngE) 122 61.3 0 40 5.3 0.7
fﬁ*&%}f‘ﬂ?&?ﬁﬁﬁg i) 125 73.6 10.4 7.2 56.0 1.3
ﬁDﬁixiéﬁaﬂ,gT%lcﬁgﬁ 94 81.9 19.1 14.9 47.9 1.9
g&ﬁast&ﬂﬁ@i’aﬁ%&rﬁg) 92 70.7 10.9 8.7 511 -3
EIE i’a’fggﬂﬁﬁéﬁaﬁ» 96 88.0 9.4 30.2 48.9 L9
e » | | o o eras|
E?i‘?a};%se?%g;a?a,“{\lgaﬁﬁ 104 78.8 14.4 19.2 45.2 1.8
Y Kf&'{‘fvlvf *ﬁ;’;ﬁ?”’ ) 95 73.6 6.3 12.6 54.7 1.2
ﬁﬁ‘ﬂ'ﬂﬂgﬁgﬂbﬁfggﬁ@ 126 52.4 2.4 6.3 43.7 0.7
E%%ﬁﬁ%,ﬁ@ggfﬁﬁm) 124 59.7 4.8 17.8 37.1 1.1

M: 1959454 Ak Note: Planted in April, 1950,
RIFIRIEOPHRIL, 1963 £ 11 [ 19 A3 X 19684FR 10 F 14 Az, 44l o 1/2 Ok L
THHF LI,
LR
Table 42, 43 WwR$ &9, 1963 FEOWEFREAME~DEIT, 1968 i W E~EEIL T+ AT
Vi, ThOEBRICREFRECHI I EDIIINELL, TLRE3MELHENSL, 31 0FK
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Table 43. # 7 = v MFEMHBHIZ 175 BREROBRETEL R (1968)
Results of occurrence of shoot blight of Japanese larch at provenance trial
plantation (1968)

i it I?I‘ﬁufbﬁ% Pfceﬁagf of De;zr;eeﬁrz)f ipfife(;gtion Hf d%; ?
Provenance obggfje d trees (zgected et +°+ + c?a:‘l);gz,
l“mw'a"%Fqu, \iﬂ;ﬁgﬁﬁ') 101 100 85.1 13.9 1.0 4.7
Mt. pu,il Yamﬁis’;ﬂ) 100 ‘ 100 73.0 26.0 1.0 4.4
i I\I\Liél;ilf'rsﬁgfolgﬁﬂ 101 100 73.3 26.7 0 4.5
%ﬁ%&giﬁﬁﬁﬁiﬁ? 101 100 51.5 39.6 8.9 3.9
hﬁ,Yu$gmmE,§§§§Q 101 100 ' 48.6 35.6 15.8 3.7
& %ac{ih%j’ka%aﬁ # 100 100 38.0 58.0 4.0 3.7
& ﬁ}lif;a;ﬁ’%agnf # 101 100 57.4 83.7 8.9 4.0
F"“%?g?},‘%ﬁf{fag(ﬁfﬂ 100 100 25.0 53.0 22.0 a1
Nishidaﬁ(e, Nag(gg;ﬁ ) 100 100 45.0 38.0 17.0 3.6
Jﬂkﬁmﬁﬁﬁﬁifﬁ 100 100 34.0 56.0 10.0 3.5
5‘”'**5&,11'3%;‘,;;7‘3%) 101 100 32.7 53.4 13.9 3.4
%*gﬁrﬁ?ﬁﬁg’; ") 101 100 46.5 26.7 26.7 3.4
ﬁ%ﬁliﬁéﬁaﬂﬁ Tﬁgji* 100 100 3.0 64.0 0 3.7
%ﬁQiﬁﬁgﬂﬁéﬁﬁﬁ%) 100 100 19.0 64.0 17.0 3.1
%&fﬁﬂ%ﬁ%ﬁaﬁ” 100 100 52.0 40.0 8.0 3.9
RIR ffﬁsiln@%‘ﬁ(g*a&no ) 100 100 25.0 47.0 28.0 2.9
B ak;‘se'i’a,fi‘;,’ III\IEM%O # 100 100 39.0 47.0 14.0 3.5
qﬁ‘féﬂgﬁ*ﬁﬁﬁfﬁ&&‘) 102 100 39.2 56.9 3.9 3.7
Qﬁ"‘%ﬂi"f};ﬁgﬁg%) 100 100 23.0 52.0 25.0 3.0
Eﬁ%ﬁa\%’é}ﬁggi@w 101 100 ' 28.7 525 18.0 3.2

Db DOTLRENOEHBHSNE. LU, HFEOTTATELBEDOHRTIY, THFHRO3EH
DY OIHENREL > T 525, BrOFREDL OOLEMOERIEILTET, BBEOBEROLS
THELVERRL LN > TE TV 5,
2. A5 VEEHEOERRM
Al 3 XU
AL 7=y BOBMIARDO LB TH D,
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=k v h T =y Larix leptolepis--- - FMNTVLE 1958~1959 4% X {-fit,

4 arh F=w L. decidug----- FHF Ay BI0F =75, 1958 8% 2[5,
Ay vah Ty X=h @ Ty L. eurolepis----- AT =7, 1956 F Z TS0 1959

~1960 4> ¥ K.

WIYR7 A hh = L. laricing - TAY W, 19569 A1E ().
F =2 T~ L. olgensis var. koreana--- Abifisiiniz, 1958 4o & 4,
¥4 = L. gmelinii------ b, 1958 4o ¥ A

YA =y X=hvhF<y L. gmelinii X

30
L. leptolepis
Do blofAct, NSRRI
25
PRI E N DI TR L2
" 2%, HAEFROWE R 513 Tovtee TAL% 1960
AL AN R R T ORI S B L
i T, RN EE7,
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of — B Averag year B9, AR D Rt A 5 7210 ) g
TANCFEIRER S Eim o T L 2,
0 _ TR BRI 1961 AELICK, fiE4EYE
FMLFMLFMLFMLFMH .
v i vI Vi TAMeth B L S REL, BF- Yy s S<
Fig. 22 g&[&nzk:%ﬁiﬁ@@%@q ) I, M=V, ATV aYh Ty HE R
Yearly variation of temperature at Morioka in
1961~ 1963. MT AN BTy TIE, BARER L HE
1100 1100 %6 ST5upEsH
mm _ 0 ﬂlfﬁ]
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60, -
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10 a i | ) ]
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M F M L
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Fig. 23 RT3 MMM OELED)
Yearly variation of precipitation at Morioka in 1961~1963.
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ES5GTWDS

AEER D FEHEWIH] 0 1961~1968 D HFERT O [ R LM1%, BRI RKEOMENEC X » T Fig.
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it - Tvid. Bl ThBHOBHIDRR <

BSREINE, (S2DBHEX b & mE0EME O
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BNTREER L 7. %

RO D7 1wy T, RS

D RD FERAK IR L T2 b, FERMG
%ﬁt%%<,7ﬁ¢@uﬁf®otalh 5
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Bt 10
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OO RFERR R Y - 728, iR

e W e ol . - .
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vHF =Y OEFELHEOPITH - 7z, 1964~1966.
770 5 &0 100305 julid 1480 1308 9
mm O 3] &30 ’Er%ﬂ w%g 0540 g 86
70 I m ¥ T Average 1 ] n il
| 22947 ]
=P I - I
60 1 =296 cHiim Ir i
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Yearly variation of precipitation at Morioka in 1964~1966.
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Yearly variation of precipitation at Morioka
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Fig. 28 #Hin 7~ v O EfmTet o5 58 (3
WifkE)
Yearly variation of occurrence of shoot blight

‘w--—--w-\-_, of various larches (Percentage of infected

I%7y<'» al?_er trees).
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3) GHEOBIDIRED FEHIW AR 5 X ,
(3) GBHEOBEIRIZD FHIY 48 o L duidua —~1 . olgensis var koreana
U OIS L. lm*zc;m.aj ----- L . decidua XL, {eptolepis
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EREAIEIIS T X 5 IS N 0T 93 e Pl
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COMPE, =hvHTeYIRT, 3 B
E
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1967

Fig. 20 %M 7 < ORMIEREDFLY WKEE)
Yearly variation of shoot blight of various larches
PR RS, A= CaEE? LL¥DO  (degree of infection).
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518 L. leptolepis P %0l R i
—=L, clgensis var. karearg-” y
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. 3 . dq —O—L.laricina
Fig., 30 &% 7 <~ v OMHIR B ko Iy ~-o- L, gmelinii
Growing process of height of various Y +L.leptolep£s
larches. ——L.olgensis var; koreara
"""" L. decidueXL. teptclepis
15 -=-=L gﬂle(.nu XL, [ep‘(b[epz_s
on ~-0-~L.'decidua_
Bl o-L.lartcina e
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--o-- L. gmelsnii
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o - —-i dua.XL ./
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% ez Dy 9% %
A B Date
Fig. 32 &£##h 5=y OHEFHE (1963)
Growing process of main shoots of various
larches in 1963.

4
A T S pEeTe
of gl gz
& Fig. 31 7= v OIRFTREMRRN
Growing process of basal diameter of
0 various larches.
1961 1962 1%3 1964 W5 1966 967 1%8

Yyear



#H T e RAERGTH S0 10 (HERE « BGR < 11T« /) — 77 —

Table 44. % flin 5 v OEHNBLEDNSHE
Morphology of tlps of shoots of various larches
i 4 “Homk | 41 i&ﬂ%@% &Jﬂ@ﬂM?OQ
s B Fbx:mation of Development epi(\ilgi'crlga?fcell 'I\‘Vhalﬁ gfese?p(i)de?;fslr
Tree species winter bud of hair () cell (z)
=RV H T = oW BYrd5 24.0 2.8
Japanese larch! None A few . .
A S I % 34.0 6.4
Chishima larch? Abundant Abundant - :
¥ 1 < v
X=hkYh T o A AN 28.0 5.3
Chishima larch None Fairly abundant ' :
X Japanese larch®
FavkVh Ty A
Korean larch? " Lack 28.0 4.3
Faz2 xRV H T
X=2FK7Hh 7= y
Korean larch " " 24.0 2.6
X Japanese larch®
F T HE STy
European larch® " " 24.0 2.4
T2 hIey
X=2hR VYN 7=
European larch " " 18.0 21
X Japanese larch?
WHT AV B H T2
Eastern American larch® " " 20.0 2.4

Note: 1) Larix leptolepis, 2) L. gmelinii, 3) L. gmelmuxl leptolepis, 1) L. olgenisis v. koreana, 5) L.
olgensis v. koreanax L. leplolepis, 6) L. decidua, T L. deciduaX L. leptolepis, 8) L. laricina
T0 ,’K'ﬁ‘ “baib TI{{K[DR% y]{)i‘/ J: W {Hm»é iv
% . ;
0L decidua S e EREEMOF Y = v h Sy EHEET A Y 8
—o~L. laricina Vi
6% -~ L. gmelinii /9’ H G TATAPAN DR B S o7,
—e— L. leplolepis Y " - v
0 o J stomecs var: oreana 7 PLE® X 5 i B OO, SRR 5

ecidua XL. leptolepis  /

L oS PEHHE DM & % A B2 ORIFRA S D 2 5 1 Bbi b

“ ﬂ o¢, 196747 )1 10 B, FREEHDE AT b % %

EY ‘ HIOIREL 5 DY) K 0 Tl & A L 72 #5424 Table
M4 T,

¢ O G, KR SR O S ik TS

0 {=YBRR_LEL, KWTF 2ty s 7~y ONEF
T, ANy X=2RYH Ty BIRITRGC D,

0 K6l D62 W3 %4 I%5 lM>ﬂg Fr, VA= TERTAGAN, (ZEAEOHCLY

Fig. 33 &ilin 5 <v ORIEOHESL ML TS T & AEH T REZLETH L,

[} 2P R

vit&

DS

Dying process of various larches.

4) ABHEOHROHER
SRR AT O B B I A L A B T,
Z s, FOHMIE Fig. 33 12T kb, Fv
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RO,
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IV ESATHFENUYC, Y1 RYX=Fh v hTI=v ety o2y A i I X2k I=wvid

e & R

(5)  FIOMEL) L GG OBIFR

KRS B H 7~y DIRLHER, BB A5HE E 510 o Tl % [fims5380 i Ty 23, Fig. 28,
29 T B IFIKEOALER LB 5 L, INC X 55D EHHE ISRy, Lo T, FOLREI
IR T L AR Ok E W BPbhE 0T, Fig. 22~27 R THEE R L THI TS
ERBEITHD. fd, [RNTFOI L, AORREIHIETHEERIESDbDTREVLDOTHHZLIF
MO 30 THLH, EHENOBMVIIZ I L TA D &, BUTIZFE L N h > 2O THIEL T
LR ERHOM LT o2 T4,

1961 SEIXRIBRINIETH - T, BB ESLTMNE L DD ol h 5T, Bl L o B4,
COFRAMHKO R IZE LSRG, Thidh, 5HABITIET FHL, LA 6HTEANSTH
TR TN E £ <, UL @il o be imin o B<, #ERNLZ o7, £ LT 8 Jihd
TEBEM R I P, 8 AT S5 9 B EATE TIRILIIRIRT, Lo LEMRSS e TR
HoDnis,

1962 FARRS AWIHRTL T2, ZOREBREIMNCH7:5 6 A L5 5B N0 7 Ad4ics:
77, RO DI FEEIEI L My, U2b KM R L CER T T ANCE L SFERLL RV, i
BDRMiZH25 8 AT WSS9 ALWIZATT, KHTH - ¢ 2 HERT 5.

1963 4Ei, FEMEM /2o BA L v dh . TOECBEENIOSIRASE L, 6 Ahiys-SFkL, 6
HT400 T T W0 TR &S SV, LU 7RIS SH D, 8 T EMICRANITH » 2R
B LE L, ) ARSI LS SHTCH 5 2ze SORFMOSEEEE L D L IRV A3, REic - Te
2726

1964 12, WFMOF Y L2y h Ty & WHTAY B F=y DSHOBIITE, FFETL O
Do TORZ6 AT WS T ) haAE CitillsoSE, FssEh, 7 HRAOEFHEIS VRO
LRI AL S, 8N PRSI SR THEE TS - 20t TaL-bAaK ET LA,

1965 FORIFIRICE V. T OEL 6 HrhTAICER T, MR D NS, BRMHGRE<, 7H
25 8 Qi ETRNHEX D LGRS DS iesd, B 3 amiEisd 0, FRC T JTvhai S i oy
O MBI 225 Fce 8 LA E T ANCIRRERRAS D inra o eht, 9 B b AT IIRIRASE < £ kR

Himtd i 7z,

1966 A EFEAGAMUT UYce O RID LR T B LR D 22 D 538, 8 JTs T Agicin -
TEIRHE>TE, 83V 5 L&GRMN LA LTE LN, MFEN DA<, ki - THEH
%< T oTeledTH G, T OWRE 8 AN B 9 H Bz TRl >3 7033, FRinsgg L < il
RGO AR R H o7

1967 47 13 357 AR 3BV IC %, FEIE LR LAz, COHE 5 A 5 6 Jldhaicds o TRER TR
p3OFTzHs, 6 RS S 7)) BB KO8 h Iz S ROERNH D, Lid 6 55 8 A Lansh
FCRFICEET, Lind 8 AMAORIEIC SR 2 22D T, DKL LIS TORMN -

Fom
l<o

1968 fRi I FMBHE L T LA, SOFER 6] L5 8 HT S CHRIASELLAS, 7H A,
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8 i~ 9 J1 LD SIS L < IR, WA i AR 6 A2 0 0 5 Vg
3. E & .

(1) WAEY OFEH O ST R T s KE T 2 Lo T, BeRiThy T < B E1S
P50, BT CREMEEIRE AN TEO T L5 5L R MlE ShT 2 DlY%3RH 5 (Necer®,
BaxTer?, Bovce, Bioreman®, Epwaros®, Peace®® 73 &).

B EICST L ZOLMO BRI ARGE IR ETIIEAER D - 1205, B IZ 1) 5 A FO
PERE & BREEHS, TH Y OIS, FrvvOEI LRk XON T < Lo REINGESS,
BOFT-OENC X » THL S EAD T EAHRG St (BN, (5%, Frodbili-- B s
L9 7= YEERICOWTOFRE LSRN XL &, B HXFRG, &M A| Aryr&EFRId
BNV, FRTIFRUNOETERNO IR & 2078 0 025085500 Sivze,

ZOCON RPN S D % T <y HIFENESIC 3T 5, Ao 4 kEOFR M2, 63
HITIEME ~ RO » . BEROL O PRL RS, E5ORMOL 0T L E
SR D ORRERED, 2 IAHH 68 HITIHEORIIERFE~EFIGER L, FEROL o, B
B OIE D & S ICTEFRM O R DI DS, BT IR D kd NS <, BRORKOLOTH
FOFEBHELIEBELTE, EHO0MEGCINE, XY ABRIMENNORADEEIIZL 2
Sh%, Tibb, BEEHRD TR OSSPSR NTR 220 01T 4 RSV, hE~EIER
THIT DI TLRECZEELTL %,

(2) AL NIC I BEHD T~ > O BIHOHRE L2 5 L, L 025 OLFSRDSND
2% BH OO KA ONITFIL, [ FLAELEDLLT—ETH o7 T UTUEREHOL O, 7 A Y
NHTIYBXSA T awn Ty THY, =RV T w2 H ), BREEOL DI S 1wy C

2R YA TIIETAUGRNNTL B, T, IO Y A A T X2k FTev A=
X =hvaFeviE, TRENHNORBOWHEL LA, DL EOF R S™, IR, (26
1*949)60)67) e ;‘95)@# Rl LAt 5,

HHPO =k h =y OEENIHTLINECIRE, S~y F v vyad=~vE=hvh3
~ Y EQREFROEIMSH- TR EV S o FEHHORGIRD =k v Ty DMK EEO D, i
BERT DIRBE D ESEEF bR L O LB,

HHiN 7= v OIPEOBRC D TR, SEROBRI LY 5, 71 = v il OIA RIS, f
TR T HEMZES S, KRR <, BlORKIERT O EO Ll DA IEESE S, Lt
AHILORES G Z 203, RO L BREED AR TN S BNk > g ke Hanh
Lo b, WHEDSDE VS S MR E N T, B RPULD A T 52 DS IR T
G, ZRoAEHO I 3 ORERFEECiE, =AY h T v CRERIKE TR L D L L < RER D
KL EARKMOIABIEL, 2 F 7 FMAREL TS,

LAHHOREEA5E, AW a2 hIFRIYX=RhVEITY, Y1 YX=hvdh Ty DEHES
IR=RVYHFVIIRGTHEM, dvvavhIeryx=hvhIevid=hvyh =y L4 5EH
PR H3BEMTT L, BRI ot E AR Y X = h v HFTviE, =RV a T
7 &0 bR B IR0 2 £ 0%, ISR e o s (RS, Lidis T,
WEREEY BT, oMY 7~y LG L U TIRNT S, BRiTRET 5.
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Wiz, 71 = BRI Cdh 5%, BERCEEL QST TH D, KENRELDTRATSH
Lo EIF - 72N Ty L LR EIOCIEMEETH 5%, FEMITIRET, REETFRCLA
LikEnRE <, 2 LIEMEEE L CRRBIESS S,

A vavn Ty E T AV a s T =i AR, BEROCTRICLERRORESE LI
FEN, LWL FTEHL, LBNOREIGEL L /e O XS Mo A& E N i
e H I i ovTid, T8 V. 3 syl N7,

@) &My 7=V OEHINBEDELMIREZI_L5L0X D o BMAKRE GREER) CTERLASS
DIEFINEL,

X DHAET DR OEEPRTT2ELH B, FOFNELE LT LEVC LROBEMZRL,
ZHAMSIEZMOBAICE D THE LV, UEOZ &35, WNERBERRENS LT, BEEOHr
EEL, LEVEEESRMSATUCRBZEBR LTS24 DL 219,

VolED, BRHREROLNELD L, EREEDOA Y v Ty, BT AV H T~y R ETHE,
FALEIHBRONELED, P~ O =R h I~y, FawbrvhFwy, F{=IhET
FEFL V. 2O 2, MENEEORY AT, FEROLCRIZIITER LRV 2B D, N
DR TIIHEERERL 2TV I EERL TV B, Lo T, MERSORTOHS 2 EBT 503,
TS ERTESLO L EXBND,

LD RO FEEOELTNL, HESDVORE R XU ARD I DR & KRR T = ORIF
OWERRD S, FORDOKRREFC L > CKRENBLO L EZONS, & L THENHOROES
HL VBN o722 LG, RN ki) B KGR LR QIEOFINE KB L /=L D 2 E A b i
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IR &% B8 Explanation of plate

Plate 1

7 = Y AR O FEAL T3 LT Ko

Effect of temperature on the occurrence of shoot blight of Japanese larch seedlings.

10°C,  B. 15°C, C. 20°C, D. 25°C, E. 28°C, F. 30°C.

Plate 2

BT = I WRIRO IR T E X T A TR ORI 0057 5

Effect of frequency of artificial rainfall on the occurrence of shoot blight of Japanese larch
seedlings.
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A. ¥ s K Outdoors.

B. #HHMEMKX Every day.

C. 3HIE[EMKX  Every fourth day.
D. 6H¥ZI4WKX Every seventh day.
E. {rf4/@IX  Non-rainfall.

Plate 3
1. a. [REHDH T = v FHHHHERO W
Cross section of shoot tip of growing Japanese larch seedling.
b, AYEFRFK LIS T < v B ORI
Cross section of shoot tip of Japanese larch seedling developing winter bud.
2. [EFO L « Wi s 5 < v HERREC S XIETHE
Effect of interception period of rainfall on the occurrence of shoot blight of Japanese
larch seedlings.
A. L4 FHK  Non-rainfall during all infection period.
B. £ X  Outdoors during all infection period.
C. 5F25H~6H15HL »lfX Intercepted in May 25~June 15.
D. 6FA15H~6J301H_ X Intercepted in June 15~30.

Plate 4
E. 6H30H~7H15HL ¢l Intercepted in June 30~July 15.

F. THILH~T7H31HL+KX Intercepted in July 15~31.
G. 7H3111~8f15HL <KX Intercepted in July 31~August 15.
H. 8A1H~8H31HL«HIX Intercepted in August 15~31.
I. 8R31HA~9HI15HL«M Intercepted in August 31~September 15.
J. 9HI1511~9F30HL <KX Intercepted in September 15~30.
Plate 5

7 F =y I BRI A SRR s X IETRE
Effect of supplying fertilizers to Japanese larch seedlings on the occurrence of shoot blight.
A. PK, B. NK, C. NP, D. NPK, E. NPK+Fowl droppings, F. Control.

Plate 6
L # 7=y OWELIESERHRE L LETEE
Effect of diffused light to Japanese larch seedlings on the occurrence of shoot blight.
A. Control.
B. F7h 1k Covered with onefold reed screen.
C. F#h2#T#7 Covered with twofold reed screens.
D. F#n3#T#¥ Covered with threefold reed screens.
2. H 7=V ORGFEEIEHBRECHEIETRE
Effect of stand density of Japanese larch trees on the occurrence of shoot blight.
A, 1,000, B. 3,000, C. 5,000
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Studies on the Shoot Blight of Larch II

Kunihiko SaT6, Yoshinori Yokozawa, Tsugio Sudn

and Chiizaburdé Kojima

Summary

In the previous paper the authors reported the results of studies on pathogenicity and
physiological and ecological characters of the causal fungus, Guignardia laric ina (SAWADA)
Yamamoro et K. Ito, and the effect of several environmental factors on the occurrence of the
disease. The resistance of various larches to the disease were also reported (Satd, Yokozawa
and Suodj 1963).

In the present paper the authors deal with the results of studies on ecological characters
of the causal fungus and those on ecology of development of the disease and resistance of
larches to the disease.

Ecology of the causal fungus

The pycnidial development and pycnospore exudation of the causal fungus on infected
shoots of Japanese larch occurred at temperatures ranging from 10° to 35°C and favorably
at 25°C (Table 1).

The pycnidial formation and pycnospore exudation were generally favoured in saturated
atmosphere and at 98% relative humidity, while slightly at 94% humidity (Table 3).

The perithecial development on infected shoots occurred favorably at 20°C and fairly
at lower temperatures; it took place at the relative humidities ranging from 58 to 100%
with an optimum at 100% (Tables 2, 4).

Seasonal variation of the ascospore expulsion on the previous year's infected shoots of
larch was surveyed by trapping of spores with glass slide during 1964~-1966, and the follow-
ing results were obtained.

The discharge of the ascospores was observed from middle of May to early October,
the peak appearing through July and August.

The ascospore expulsion occurs only when perithecia are in fully wet condition, and at
temperature above 15° or 20°C the expulsion becomes vigorous. Therefore, the discharge
of ascospores through the year influenced by meteorological conditions during the infection
period of the disease, and the discharge in early summer and early autumn depended
essentially on high temperatures, whereas that in midsummer was influenced by precipita-
tion. Consequently, conspicuous yearly variation of ascospore expulsion was observed during
three years (Fig. 1~4).

To ascertain the longevity of the causal fungus in infected Japanese larch shoots, the
previous year’s infected ones were kept under several conditions from May 13, 1964, and
then the isolation tests were carried out every three months. The results are summarized

as follows:

Placed in room: about one year and nine months; Under eaves: about two years and

Received October 6, 1970
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six months; Put on ground in nursery and forest: two years and six months; Hung on
branch of larch tree: two years and seven months.

The expulsion of ascospores on the diseased shoots kept outdoors occurred vigorously
in the next year of infection, but two vears after, few ascospores were discharged until
summer (Table 5).

To make clear the existence of seedling infection of the disease, the inoculation tests
with pycnospores and mycelia of the causal fungus to larch seeds and soil were performed,
and it was observed thal no seedling infection occurred (Table 6).

Effect of meteorological conditions on occurrence of the disease

To determine the effect of temperature on the occurrence of the disease of Japanese
larch seedlings, the inoculation experiments with mycelia, pycnospores and ascospores,
respectively, were carried out and the following results were obtained.

In the inoculation experiments by spraying with suspension of spores and pieces of
mycelia, the infection took place at temperatures ranging from 15° to 30°C, favorably at
above 25°C; and the infection was severest at 28°~-30°C, while, at 15°C, it was very slight.
The incubation period at higher temperatures was 2~5 days shorter than that at lower ones
(Tables 7, 8, 10~12, Plate 1).

On the contrary, the result of inoculation experiment with mycelia to injured larch
seedlings showed that higher percentage of infection was brought about even at below 15°C
(Table 9).

Moreover, in order to prove the effect of temperature on the invasion and infection of
the causal fungus to larch seedlings and the disease development, respectively, the following
experiments were performed. After inoculation of the causal fungus to potted larch seed-
lings, the seedlings were covered with polyethylene bags and the pots were kept at 15° and
25°C respectively for 2 days; then the pots were kept under different temperature conditions
for 8 days. The results obtained are as follows:

The infection of the seedlings at 25°—25°C plot and at 25°—outdoors (mid-summer)
plot was severest, while that at 25°—15°C plot and at 15°—25°C plot decreased conspicuously,
and that at 15°—15°C plot was slightest (Table 13, Fig. 5).

The above-mentioned results indicate that high temperature is necessary for the develop-
ment of the disease through invasion period of the causal fungus and infection and develop-
ment period of the disease.

The resistance to the disease of Japanese larch seedlings which were cultivated under
different temperatures was tesled by inoculation experiments. In these experiments, the
resistance of larch seedlings decreased by keeping them under high temperature conditions,
and the seedlings bred under low temperatures were resistant owing to the formation of
winter buds on shoots (Table 14, Plate 3. 1).

The development of the disease of Japanese larch seedlings was most favorable in a
humidity-saturated atmosphere and at 98% relative humidity; under lower humidity the
infection reduced (Table 15).

In order to ascertain the effect of frequency of precipitation on the occurrence of the
disease of Japanese larch seedlings, the experiment was performed in a vinyl-house and the

{frequency of precipitation was controlled by artificial rain. The results showed that the
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infection at every fourth day plot and that at outdoors plot were most serious, and was
slightest at non-rainfall plot, while at every day plot the infection was slight. The growth
of seedlings was best outdoors and was poorest at every day plot (Tables 16, 17, Fig. 7,
Plate 2).

The ascospore expulsion on infected larch shoots was surveyed at each plot, and the
discharge occurred almost only on rainy days; therefore, the expulsion of spores was abundant
at the plots where precipitation was frequent, but slight expulsion caused by morning dew
was observed in early autumn (Fig. 8, Table 18).

To prove the influence of precipitation during infection period on the occurrence of the
disease of Japanese larch seedlings, the following experiments were also carried out. For
the purpose of interception of precipitation, the potted larch seedlings were placed in a
greenhouse kept at 20°C for every half month during June—September, respectively, and then
the seedlings were kept outdoors excepting the interception periods. The results showed
that the precipitation in the first and later half of July, respectively, was most necessary
for the infection of the disease, and that in June and August had considerable influence
upon the infection, but that in September did not (Fig. 9, Plate 3. 2, Plate 4).

The effect of interception of precipitation in each month on the ascospore expulsion of
diseased shoots was also examined in vinyl-house and it was verified that precipitation in
July was most necessary for the ascospore discharge (Fig. 10).

To determine the relation among the outbreak of the disease and climatological and
orographic factors, surveys were performed in Ryligamori snowbreakage (10-year-old, Japanese
larch plantation) during 1963 and 1964 (Figs. 11, 12). The obtained results were as follows:

In 1963, the beginning of development of the disease was earlier than that in 1964, and
the peak of the outbreak appeared in mid-July, whereas in 1964 it occurred in early August,
consequently, the damage throughout the year was more serious in 1963 than in 1964, The
difference of damage of larch trees by the disease between the two years was more con-
spicuous in the bottom site than in the upper flat, and the beginning of disease development
in the upper flat was about 7 days earlier than that in the bottom site (Tables 19, 20, Fig.
13).

Moreover, the seasonal variation of development of the disease on larch trees that had
been affected in three degrees in the previous year was surveyed in the following year, and
the results indicated that the beginning of outbreak of the disease was earliest on severely
damaged trees and was moderate on moderately damaged ones, and was latest on slightly
damaged ones (Fig. 14).

The damage of larch trees in the upper flat was very severe and in the bottom site was
slight; it was moderate in the middle slope throughout the two years. The growth of larch
trees in the upper flat, heavily damaged by the disease, decreased considerably in comparison
with that in the bottom site (Table 21),

To ascertain the causes of the above-mentioned results, observations of temperature,
precipitation and wind were performed (Figs. 15, 16, Tables 22~26).

The reason for the development of the disease in 1963 being more serious than that in
1964 was thought to be as follows:

In 1963, high temperature and much rainfall in mid-Junc and high temperature in mid-

July, were recorded and strong wind (above 15 m/sec) was observed twice during infection
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period of the disease.

On the contrary, in 1964, low temperature in mid-June and during mid-July~Ilate July,
and little rainfall in early and late August, respectively were recorded, consequently, the
damage of the disease during infection period decreased.

It was made clear that the directions of prevalent wind were south-east~south-south-east
and north-west~west-north-west (adverse wind), and south-east~south-south-east winds on
rainy days when maximum temperatures were recorded above 20°C were frequently observed
during infection period of the disease.

The mean wind velocity that was observed at each sample plot on every Tuesday during
infection period of the disease was as follow:

In the upper flat: 4.4 m/sec; In middle slope: 2.5 m/sec; In the bottom site: 1.9 m/sec.

From the above-mentioned results, it is obvious that the difference of damage in each
plot was induced by the wind strength. And from the survey of soil, the soil condition in
each plot had a conspicuous influence on the growth of larch trees as well as the damage
by the disease.

Effect of fertilization on occurrence of the disease

The effect of fertilizer application to Japanese larch seedlings on the occurrence of the
disease was examined by pot and field experiments and the following results were obtained.

The results of pot experiments with subsoil were as follows:

The supply of normal amount of nitrogen, potassium and phosphate, respectively, had
very little influence on the development of the disease. However, infection of the seedlings
was intensified with a large supply of nitrogen and phosphate, while poorly grown seedlings
which were deficient in nitrogen and phosphate were slightly infected. The application of
magnesium sulphate and calcium silicate reduced the infection somewhat (Tables 27~30,
Plate 5).

In the field experiments with surface soil, there was no remarkable relation between
the occurrence of the disease and fertilizer application (Table 31, 32). Moreover, the effect
of fertilizer application to diseased larch seedlings was examined, and the results showed
that the percentage of infected shoots was not reduced by fertilization, but a decrease of
infection on tips of main shoots was observed, and the effect of fertilizers to the growth of

the diseased seedlings was conspicuous (Table 33).

Effect of transplanting density of larch seedlings and stand density

of larch trees on occurrence of the disease

The resistance of Japanese larch seedlings that were shéded from sunlight by nylon
nets or reed screens was proved by inoculation experiment and field experiment. The results
obtained were as follows:

According as the degree of shade to the seedlings was increased, the infection by the
disease became considerably severer, and the incubation period was also shorter in treated
seedlings than in untreated ones (Tables 34, 35, Plate 6. 1).

The above results indicate that the oppressed seedlings or trees under high density

conditions become susceptible to the disease.
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To determine the influence of transplanting density of Japanese larch seedlings on the
occurrence of the disease, larch seedlings were transplanted at the rate of 9, 25, 49, 100 and
196, respectively, per m®% When the inocula of infection (previous year’'s infected shoots)
were equally placed in each plot, the occurrence of the disease at 9 and 25 plots was more
serious than that at 49, 100 and 196 plots; however, when the inocula were increased in
proportion to density of seedlings, there was no difference among each plot (Tables 36, 37).

The effect of stand density of larch trees on the yearly variation of development of the
disease had been surveyed in larch plantations at the foot of Mt. Iwate during 1961~1968
(Plate 6. 2).

The investigated stands were planted in 1954 and the numbers of planted trees at each
plot were 1,000, 2,000, 3,000, 4,000 and 5,000 per ha. From the survey the following results
were obtained.

As the numbers of planted trees increased, the development of the disease became
severer during 1961~1966. However, since 1967 the damage in high density plots, especially
in the 5,000 plot, showed a tendency to decrease, whereas that in 1,000 and 2,000 plots
increased gradually; consequently, the difference of damage in each plot became smaller
(Fig. 17).

The above results were induced by the death of severely damaged trees, oppressed in
high density stands. As the death of trees appeared during overwinter period, it seems that
death was caused by cold damage owing to weakness of the trees induced by oppression
(Figs. 18,19).

Effect of inhibiting growth and injury of seedlings

on occurrence of the disease

In order to prove the influence of inhibiting growth of Japanese larch seedlings in
infection period on the occurrence of the disease, seedlings stored at 0°C were transplanted
on different days from April 16 to May 30 in 1964, and the effect of inhibiting growth of
the seedlings by root pruning and with B-Nine on the occurrence of the disease was also
examined in 1964. In these experiments, the effect of inhibiting growth of seedlings was
considerably conspicuous, but such treatment had little influence on the development of the
disease (Figs. 20,21, Tables 38, 39).

In the previous paper, the authors revealed that injured larch seedlings were more
susceptible than uninjured ones in the inoculation experiments with spore-suspension of the
causal fungus; therefore, the occurrence of the disease on larch seedlings which were injured
by phytotoxicity of PCP and chlorate and with wire-brush, respectively, was examined in
field experiment. At the beginning of infection period, the disease occurred more seriously
at wire-brushed plot than at other plots, but the difference disappeared gradually (Tables
40, 41).

Resistance of larches to the disease

To make clear the variation of resistance to the disease among the different provenances
of Japanese larch, the occurrence of the disease at provenance trial plantation was surveyed.
The trial plantation was established in 1959 and is situated at the northern sector of
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the Tohoku district in Japan.

The infection at each plot in 1963 showed degrees ranging from slight to moderate, and
there were considerable variations in attack on different provenances of trees. Among the
strains tested, Fuji strain was most susceptible, and those from several provenances showed
fair resistance (Table 42).

In 1968, the damage increased considerably and the degree of infection increased to
moderate~severe, consequently the variation of infection among different provenances became
indistinct excepting that Fuji strain was very susceptible in comparision with that in 1963
(Table 43).

The resistance of various larches to the disease had been investigated at Morioka during
1961~1968.

The results are summarized as follows:

Most susceptible:----- eastern American larch (Larix laricina (Dv Ror) Kocu), European larch
(L. decidua LiNk)

Fairly susceptible-:---- European larch X Japanese larch (L. leptolepis Gorp. (=L. eurolepis

HexrY)

Susceptible------ Japanese larch

Fairly resistant.----- Chishima larch (L. gmelinii Gorp.) X Japanese larch, Korean larch (L.
olgensis var. korean NAKAI)

Resistant:----- Chishima larch

The yearly variation of the occurrence of the disease on each larch was conspicuous,
especially at percentage of infected trees, but the order of resistance of the larches to the
disease was almost constant throughout the period of observation (Figs. 28, 29).

The degree of growth of the larches was grouped under three headings as follows:

Good group:---- Chishima larch X Japanese larch, Japanese larch, European larch X Japanese
larch

Moderate group----:- Korean larch, Chishima larch

Poor group-:--- European larch, eastern American larch

Among the above larches, the start of growth of Chishima larch and Korean larch was
earlier than other larches, and the period of winter bud formation of Chishima larch appeared
remarkably ealier (Figs. 30~32).

The differences of anatomical characters at shoot tips were observed among the larches,
and it seems that the anatomical characters have some correlation with the resistance
against the infection of the causal fungus (Table 44).

The process of death of the larch trees was also observed, and the dead standing trees
appeared abundantly in European larch; the next abundant tree species were eastern
American larch and Korean larch. Deaths of European larch x Japanese larch and Chishima
larch X Japanese larch were very few. The dead standing trees of the larches appeared
during overwintering period (Fig. 33). _

The above-mentioned decrease of growth and death of the larch trees were induced by
severe damage of the disease, needle cast caused by Mpycosphaerella larici-letolepis K. Ito et
K. Sato, and the oppression induced by neighbouring other larches.

The yearly variation of the development of the discase on each larch was summarized

as follows:
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Most severely occurred: 1965
Severely occurred: 1963, 1967
Slightly occurred: 1962, 1964, 1966, 1968
The following differences in the weather condition during the survey were thought to
be the causes leading to the above results.
In 1961: high temperature through infection period, much rainfall in late June and
during late August~early September.
In 1962: low temperature in July and in mid-July, little rainfall in late July.
In 1963: high temperature in June and in early July, much rainfall in late June and in
July, and extreme rainfall during middle~late August.
In 1964: low temperature during late June~mid-July, low temperature in late August.
In 1965: high temperature and fairly much rainfall during middle~late June, much rain-
fall in July, and high temperature and much rainfall during early ~middle September.
In 1966: low temperature during June~early July, little rainfall in early August, and
extremely little rainfall in late August and in early September.
In 1967: abnormal high temperature during July~early August, high temperature and
much rainfall during late July~mid-August.
In 1968: low temperature in early middle July, during mid-August~early September
(Figs. 22~.27).

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

Morioka, Japan
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