< VHDEE S WIRIZEE T AR5

T E & W
B F Z2®

BELEDINVRRE P ODARECRB v YHOEEREL Sh, BEBIUKTELBENTZDOh
TW3, 72, ARROAEORLE ST, R~ YRNAETHLRICHIY, ZORERBESHT
WBHLNT, AT — v vy BT, LIELEFRIC LML WEESTEHESh TV,

LaL, TOXSREKAHMTREL, EERELINATVRR L2205, RIRE Lophodermium
pinastri (SCHRAD.) CHEV. OJRFEHERARORERRFMIz oV Tz FTHARENEL, PRIBRKE
RBPHERTNS, 7ok 2id, REECOVWTHB L, ZLOBRETRHED L VFRR-N Y ZHT 5RE
HEEBH TWBNIH L, BOoYCE (1951)%1k, KEMT 2 V) W REBO~ Y K CREFE L HE,IOH
WIHETHRIHS TS 2, BENEERROER, TORREIRBOOLNADP -7 BRTWS, ¥, %
ROV TH, KELBLORRY, ENLEY®, GRS, FHORELLEY, BES
BECRLBLANRRIRFAFERL L THFoA TS,

—%, DREECBWTOHRRCHETIRE 0BENRDH 52, ThbixEl U URRENHER X UA
RORBIBT 20T, RFM - BREN, S ORBRCHEERBRE LOT0 ) T OWRLIG
X UOHMHEHC SN TOBEZ LB S R W,

AHRLIE, ThONDEEHOPIIT DT R o ERERE LV ELDELNTH S,

ZOMEEERT 22 Hied, THEVRWIRETRR FEH#EELCLPLRBHOELRT 5.

I BEIVEELOTOSBOWM

1957 £ 7 AR X V'1963 4 6 Biz, MERBRBBRNERK CERBMAEZFH) KERIhTW3 245
D= BHEIOTEIEICONWT, KENOFO S BOFRKELZREL 7.

TEERE LD E LD THEIRITTT,

FLIRITTRENBE L, AELLTRTOBMBEOEELT, BENEIT D SVFEHNTFO 5B 50D
bhic, #EK, bBRETRAENFLZLLTTHITY « Z7u<Y « NA <Y « P, strobus 3 X W P. bank-
siana BWESHTHWBY, ZORELL, ThbOEPI SROBEN FEL 25T LARS A,
DARKER (1932)P13<= VBN 26 e HFEL L THITFTER, ThLnERENLATHELRIER L
OB 34 120EY, FEEZ-YBEMCIESFETZZLAHALITHD. BELHL, KRAEOHE
¥EHBL, bRECHERSNBELAETRTOCYBHENFEL 2S5,

L, FOFEBRECIBERTHORY OZERNRED O, BELEOTO ) BYMRO BENAH TR
{, BEEHEDLDNBERLER > T, Thbb, BEEN—HICEROBELBRE T LEbIS

* AIREO—ERLG 69 B B AMESRSHEE (1659) ICHERL I,
(1) HRELERRER - S¥E L
(2) HEXBREVEER
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Table 1. Degree of hysterothecia production on fallen needles.

T 5 IR F 0 5 BIERRAZEE
& 4 : Degreizl of Fili £ N Degretf.l of
. ysterothecia . ysterothecia
Host species production Host species production
P, Armandi var. amamiana T+~ P, pinaster +
S22 EEEDD) FIvRIAFT Y aT)
P, banksiana H P. ponderosa +
P. contorta + P. pungens +~4
P. densiflora (7 H=) +~H P, radiata H
P. densi-thunbergii + P, resinosa +
(FH7m=Y) P. rigida : o~
L ec/fmfta _ 'H' P, strobus +H
P. elliotii (A7 v ¥ 2<Y) + P. sylvestris W
P. griffithii (e =¥ =33 7) + (FovavTh=Y)
P, koraiensis i P, tabulaeformis N
(Favr=Fav) (wvvavrm=)
P, luchuensis W P. taeda +
(Vay%ay~) P. thunbergii (7 n=3) i
P. palustris (FAF Y ~Y) + P, virginiana Ho~ it
P. pentaphylla var. Himeko- o~
matsu (£ Aa=<Y)

EH~BEHNED S NNk, P. banksiana, P. luchuensis, P. palusiris, P. pentaphylla, P. sylvestris,
P. tabulaeformis, P. thunbergii O&FTRIZTEY, oMETIEELCTFEREZRDTH, FE
ETIXARMERIZA S »Thd -7,

Ee, THhO THENIbRD 3EE (RS &, BREFSBD LMo I —HnFARE Rbh T
ro THhbb, HENEZELHESHENIXA TS 29T b=y (P. sylvestris), V¥~ (P.
luchuensis), B X P. banksiana T - T, ThdOBBETIIE S DEFETHRIR /213 BB B8
Er B b, HVEEIRMIB T TICBEEL, FELTWTLENE I BMEL T, %o, %3
FizZEBOF 0 5 B1BD bRz,

SER, 0BEOERELREL, FEEOBEBIVRESEHB LI,

COREREFE 2RB LU 1 RICT T,

FENERC L > TFEROWRLENETZLALTED bRV, Thbb, Fo 5813 s
L, BUHRETIEEL, BAY, B, AT LAREET 3. F0 5 xMAREEEEER &
NS BPHED SENTFOSRTFERET 5. FOIRTFIIRR, £6, SBEOMRERE T, {kidk
R, RSBl LS b, FENERICL S WBLAZERL LT, P. strobus, Fay vy =3
v (P. koraiensis) 7 ¥ EE=YROEE, F0 OBPMERBHATT 1A THRS W HEARED &
hiBETH O,

7B, vVEIHFEETS Lophodermium B L LT, L. pinastri »1EHic L. nitens DARKERY,
L. durilabrum DARKER®? 3 XU L. ponderosae STALEY?” SEXNTWB, L. nitens 1370 5%
BIFITTRHRSN, ToROBEMIC L. pinastri OFPAN L5 7%, AT I/IEE OH {IKE
(Fig. 1-A, Plate 1-C,E) 2388 b hiwz &, L. durilabrum CizF0 5 BB TEOTIEERELZ Z



Table 2.

ek WO E o W

Results of the measurement for dimension of the fungus on fallen needles (z).

E ()

Host species

Hysterothecium

F o 5 B

F 2] 5
Ascus

T o 5 B F

Ascospore

il *
Paraphysis

.

ST N YR

~
<

SN

]

P,
P,

Armandii var. amamiana

banksiana

. densiflora

densi-thunbergii

. echinata

griffithii

. koraiensis

. luchuensis

. palustris

. pentaphylla var. Himekomalsu
. Dinaster

ponderosa
Dpungens
vigida
strobus
sylvestris

. tabulaeformis
. laeda

thunbergii
vivginiana

DARKER (1932)%

el
N
L.

B (1933)®
B (1950)22
pini-pumilae®®

o

6~0.8X0.4

00O 0000000000000
o
2
o

0.7~1.0X0.4~0.
0.5~0.9X0.2~0.
0.6~0.9X0.2~0.
.6~0.7X0.3~0.

5~0.8X0.2~0.

5~0.7X0.4~0.
7~1.0X0.3~0.
.6~0.8X0.3~0.
5~0.8X0.3~0.
.5~1.0X0.2~0.
.8X0.3~0.
7~1.0X0.4~0.
.6~1.0X0.3~0.
.6~0.7X0.3~0.
5~0.8X0.3~0.
6~0.9X0.3~0.
5~0.8X0.3~0.
6~1.1X0.3~0.

0.9~1.5X0.3~0.

[, BN & B¢ N 61

R . T ST @ 1 B & B S N N e ]

83~110X 7~10
83~148X10~14
83~120X 7~11
76~105X 7~11
78~125X 9~11
65~120X 8~11
75~113X 9~13
65~127X7 ~15
72~100X 6~11
72~107X 8~13
76~128X11~13
65~116X 8~12
72~110X 8~11
65~100X 7~11
65~125X 7~15
83~110X 8~11
83~120X 7~10
76~ 98X 7~10
83~138X 8~11
72~105X 7~10

120~150X 12~13
90~150X10~14
100~145X11~13
67~104X 7~11

66~ 96X1.7~2.
72~ 96X1.7~2.
72~100X1.7~2.
65~ 85X1.7~2.

63~ 85X1.6

66~ 83X1.7~2.
65~ 88X1.2~1.
72~100X1.7~2.
60~100X1.7~2.
63~ 83X1.7~2.
63~100X1.7~2.
72~ 94X1.7~2.
72~100X1.7~2.
63~ 94X1.7~2.
63~ 88X1.7~2.
66~ 96X 1.7~2.

72~ 96X1.7~2.
83~132X1.7~2.
72~ 96X1.7~2.

85~140X1.5~2.
75~140X1.2~2.

81~ 89X2.5
87~ 91X2.0

@ 0 0

@ 0 W 0 0 W 0 0w O O

94~100X1.5~2.9
94~128X1.5~2.0
94~120X1.5~2.0
100~110X1.5~2.0
83~100X1.5~2.0
94~110X1.5~2.0
110~130X1.5~2.0
83~ 94X1.5~2.0
105~110X1.5~2.0
83~100X1.5~2.0
100~120X1.5~2.0
110~120X1.5~2.0
94~110X1.5~2.0
100~120X1.5~2.0
83~120X1.5~2.0
94~120X1.5~2.0
94~110X1.5~2.0
88~100X1.5~2.0
110~120X1.5X2.0
100~120X1.5X2.0

110~125X1.5~2.0

107~140X1.5

(f5dd - 3d) K LHAMNSTHOE -

— LT —
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HEIN ELBZWHEEOFOIH (A), F05 L% (B), BIUFDIHF (C)

Fig. 1. Lophodermium pinastri (SCHRAD.) CHEV. on Pinus banksiana,
A : Hysterothecium, B : Asci and paraphysis, C: Ascospores.

L, %7z L. ponderosae ;370 5 BB R FRICORED, FOINWBLB LR THEI LItk -
T, L. pinastri LRBIE B, AELIZWThOBELEOFEEIZL, Zhd 0Bl bhid -
7zo .
¥z, F2RICTFEND LI FEBOKRESICER, FEOBEICL - Thie o BENED S,
FO—EnL0iE, RE (1952)® 5 &L LTE# L L. pini-pumilaze SAWADA IZ3FV. LA L,
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REDER| T L. pinastri L ORJIARHALHTRL, HELT5Z L BN b7<h 5, DARKER
Q9D BB TNWB X Si2, L. pinastri DFEENKE SIFETBHEICL - THHRERR B,
BEDTDIEEOHRELIEIRLANETIONRLLEDNS,

CPEORERICE 5T, AFEICBWTRED T Lophodermium BEIX, +_TC L. pinastri LT
®HTLE LI,

0 FOSRTOMMEHEEMHEMSG

1. HELETOTOS>BEMEZORIREN

ERIZHER L 7b L, HERBGERERKNICH B30 FEE7 vy 0 FEENOBALE. T
bbb, BERREHRELTRDONI1957EN T Az, Thd0OEEID BEEBO 20 EHROBBE
ELOHE L0 AL B, )RRy MCETTBRANT I~y (5484) BETEHREL, ER
ZfELice 4ETRPLBES AET, HOLBBXCTF D5 BOTR L T ORBMORE S BE LR
EEIRITRT. BB, RBLLTFO BT, BKSE3 LEEL, BENEEOT 5. BAL TWE2E
POHEE, 0k RARBHE L VCKHEE 3BT EHIEL THELD I,

EIRICHSHR LT, HLWEELTOFO I BROYRIL8 A - TAKIEEY, 9B TAKRS
LRI EOEEET, LL, ZOBHCBT 3 TOIBITRTRATH - T, 70 5BFOWRIZ
BoObNRN, WATAZALY, PEABLEALITOIBRBBDOND LI ICRBH, ETORTE
N 3ATHETIREREZZL, RBIOTFO I BIFRAZEIETEET b0 LBbhs,

5 AEA 25 LR L-F0 5 BT BBCHEML, Z0REX7 AREETo3L, 8 BTATIL,
THhHDFNIMNECITTIHELVBEL, FELTNB LN S ZNEL TRIETFRRDbhiL
2%

FIR WELTOTN I BOFREEH

Table 3. Seasons developing hysterothecia on fallen needles.

2 15 1 Nambo e s B %
Date of = produc;;d hyste;l-é)thecia 5 Percegtage of
observation Matured ImmZ%ured“ hygigro‘:gle?:%a %
* July 10, 1957 0 0 0
Aug. 15 0 1 1
Sept. 4 0 9 9
Sept. 27 0 63 63
Oct. 25 7 79 86
Nov. 24 14 74 88
Dec. 24 — — 90
Feb. 26, 1958 19 71 90
March 25 20 72 92
May 6 74 19 93
June 8 74 19 93
July 18 82 12 94
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2. FOSRFOBHEEY

HIRDERIC & » T, FRECHME NITO IMOE T 5 ~ T AOMICHERT 52 LAPL RIS
Nice 2T, FOOLRFOBEBEYESSISDLLIFANIENT, KDEREB IR o7,

Thabb, 1957HEBLV19584FEN 3 ATMIC, ML/ vvYEEIVFOIBRTREN TV BE1E
EREL, MERLFROFECFI MR E, EBRMEE Lk,

ZhoBEbk kY, 4~8 ANHWISEZ LT, AL TV LEBbI3 TN I BESIET LYV E
> T, ERTEBENOSRN VIOEIZOBL, 25°C T4 HEMEEL THL BERXECETFTLEFO S BT
ORERELTc. ERICHE L 72T 0 5 BIIEEKI 0 ETH 5.

TERBREEE4R-L — 2177,

FAR—LITRLIC 1957 FiLB T - e ERHERELD L, EREFLL5 BPA»67 A LAN
FIciE, #980% NFD H|TTFND I IFO KUAED b, BHEh BT 6 A LA~ 7 B LM
b ok bE, 7T APAUBIIETERET 5T 0 ) BRI OB S W3 BT AL, 8
BT A E B ERKRT T 5,

1958 SRIZ R TR - e EBRORER (FE4ER—2) BV TY, BERBEOERIRD bR, Thbb,
5 A~ 7 A LAOBICRTFEER T3 F0 5BEB IUHHBEh3RTEIBE - T£<L, 20HiE

AR F o5 BRTFoKREBEH
Table 4. Periods of discharging ascospores from hysterothecia.
1. Test in 1957.

Numbers of hysterothecia
TF0 o8 Bd 7 Bk
No. of discharged ascospores Date of observation
per hysterothecium 16/V | 1/VI | 14/VI | 3/v@ | 18/v@ | 1/ | 14/VD| 1/IX
[0] 7 6 8 5 25 28 32 40
1~ 80 11 7 3 0] 0 1 2 0
80~300 ) 2 2 4 1 1 1 1
300~ 800 8 7 6" 1 2 0] 0
800~ 5 11 15 20 8 3 0 0
m%iﬁ%hk%mgﬁﬁ 27 28 27 30 10 7 3 1
Total of hysterothecia
discharging ascospores (%) 79 83 77 83 29 20 9 2
2. Test in 1958.
No.' of discharged ) Numbers of hysterothecia
ascospores per
hysterothecium 14/IV | 28/IV | 13/V | 29/V | 14/VI | 28/VI | 14/V@ | 29/VI | 16/VI
0 30 26 4 0 0 1 9 17 41
1~ 80 2 3 [¢] 2 1 8 4 1
80~300 1 7 4 1 2 2 0
300~800 3 12 14 3 10 12 7 7 0
800~ 6 8 32 28 29 25 15 10 0
Total of 12 30 51 35 42 40 32 24 1
hysterothecia (%) 29 53 73 100 100 98 78 59 2
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TRV, £, ARAIARZ LITFOKMITIELALRED BN 25,
3. FOORFORHEIVURFLRELORRFR
Bz BT 2 EREMTEERL AL B LY, RMVLOENBCHFRALLZTFNOIBEOBL, FiE
BEI 4 BERFL, TR ECET LIRTFERERARR,
RERBRTIE, RALLTFO ORIV BRERBKPCFO S BFEHETSETRFRERE <D, &
DR % > T Van Tieghem cell #iz & D 48 RffI N HFE 2 AR,
ThoNERBREESRBIUE 6 RITTT
EERTHLPRE I, F05MEFORKIES5~40°C OREITRHI Y, BEEER 20~30°C 0%
CHdo
BERICTFESNB X IiC, BHShBEFIZ10~35°C THREL, BEFRFEEE 20~25°C Th .
2B, 5°C BXU40°C THOTrRALBFOBEIED MR, Zhbo lBFiied BHEeRD
ohoTo
4. FOIRFOBHSICRFLEELORMRFK
BECETIERICIE, KEORBZFETAIAF T FALCET LEFOSRFEFER L. Thb

FE5HR FOIORTOMMLIREL HRER

Table 5. Effect of temperatures upon dissemination of ascospores.

Temperature (°C)
Materials No.

0 5 | 10 l 15 20 25 | 30 | 35 40
1 - + + + L H it + +
2 - - + - + L + + +
3 - - - + # Ht # + -
4 - - + - Ht H Ht + -
5 - - -1+ - Ht H + +

R E 28 FE Numbers of ascospores caught on the slides.
—:0, *:1~80, + :80~300, H :300~800, i : 800~

FE6R FOORFOFELREL OHEF

Table 6. Effect of temperatures upon germination of ascospores.

Temperature Test— 1 Test—1I
(GL®)) Germination| Max. length of Germination| Max. length of
Spores used percentage germ-tube Spores used percentage germ-tube
186 o (%) ~ 549 o (%) ~

S 387 0 ~ 277 0 ~
10 442 0 ~ 266 3.6 12
15 323 27.9 84 253 64.3 30
20 412 64.6 96 420 - 79.9 60
25 635 78.1 132 358 84.6 84
30 508 3.9 24 376 59.4 60
35 219 0 ~ 342 2.4 35
40 211 0 ~ ~ ~ ~
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5, A54 K77 AOFMCESH lem OARE B E, ZOLIZERALLFNS BES5Z L BNRT
A RT7 722 BERT, MHENIBFRTRAORTA RS FALCET TR L IERB LI, TOIRTFH
FEILIFVETCHERTNS 2D, FFLEBFREDDTELRATA KI5 RIfHE L
FPETLZATA RS T RiE, »60 UHEBEOEROBEFITKICE - T, Zh¥N87%, 92
%, 94%, 98%FB LT 100% N 5 BRFENERBELROLOEML LTV —F—kAh, Ty r—¥—
T L 25°C MIERFBIIZHRFLT, 4 AKRI IV 8 BRIHIMET LT 0 5 BF0EE X ORERE RIE
L7z, A

FERICHE LT O ) BRFEER S LICSET, 2OEELETRICRT.

BTRICREND X 51, BTFOMHIZBERIEE 100% NHPE/INHIZ Y, MOBERFT TIRLL
BB b hish > Tco iz, 100% OPEAC LHHS W BFOFRFRIT, SAKRTHI RicTER
Pol,

FBIR FoIRTOKMP X OFHELIRE L OBFK

Table 7. Effect of relative humidity upon dissemination and germination of ascospores.

BRI — 4 days after 8 days after
Salt in ke
: BHREFE | B F £ | AHBEFER | B F R
a ?;;il;f:n;;ﬁ??o o tlﬁfl_l;tcll‘:f No. of ascospores| Germination |No. of ascospores| Germination
a y discharged percentage discharged percentage
H:O 100(%) 90 2.4 (%) 229 8.9 (%)
K:SO, 98 0] — 0 —
KNOs 94 0 — 0 —
K:HPO4 92 0 — 0 —
KCl 87 0 — o] —
5. & -3

Lophodermium pinastvi (ZFESTE FIcFo 2B L L bic, WFRED Leptostroma pinastri DESM.
(Plate 2) 2T 5. Fil, WAL (1964)21% Leptostroma DHETFIZ L FHFEL Y ECHL TR
FHEERLIEZ LS, ZABRFROBRICEERBRIS S I LORTNB, LiL, TORELRN
TEBEENEL ORI T "FET” NRFLDDLLOBRI LT, £, EHXOLNERICENTHE
DEFILLBEDbNEM o7, Lird, JoNEs (1935)° ML BHBEOERE,L, WTRL LiTh
5 b DEAED Spermogonium TH Y, TORNMIZHREND “HET” (ZIHEHAZND spermatia TH
BLBELTWS, LM >T, FENOVE~DOBRETFOIRFOAICL - TBI DB LNTH
Y, T05BTFORRENG L UREBEIRYL L ERRERLED 2 LEXDOPRETHS I,

5~6 ARERLIPFEELTOFO S BFOHHRBEHIEIRICTLLL YiC, I0ATAEEYE
FENZAT s TARBIY, BELFEP, FOORTFRFETSBLELLNB, LrL, ZOFRIXSA
LA~ 7 AR BMICENL, BRENITFOSRTOKEE, F4RCHABIORELLTE6ALA
~7RrAcEFT 5,

=77, FOIROERIFELNH TR, HICEELHENKERTLRDOOLND T LED D, o
L %1%, BOYCE (1951)?4%, HE « BRER L 2 5 F DB TR L 72 F 0 58278, LANG-
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NER (1963)' {% Phoma acicola \ZfEYe L 7ed & THBEICBEE D L, BEEETLFOSBREERS L
BLORTWS, EELOJCRB IR FAEIZBNWT Y, EEHTRAES TP v~y 24
ERAMDPEREER 57T I YRART, 5~ 6 BICEEHEOMERIC SROBAL-F058%
#EHT5 (Plate 2, A, B).

LL, ZLOWMEPOIPDCLEDLATVS L IIZ, —RKICFO I BIEL L TUREE RICERS
N, WECEIAHFEIEL LTS5 ~6ARBIB, LEB-T, NI nEERELTEENTFN I
FoORRR - BRURB I 2bhb, 6 A EA~7HA AR, REORBERFYLE LT - L bEERSIB S
ETHA9,

SOEL, FRLIEFOIBILOFOIRFOBMB LIURFCRIETRENEELHLZ L, £S5,
6 RITRENB X VIT, KFOMHIZ5~40°C DIEWREREAT 82 3 X KENHHIZ 20~30°C N
THRDBNI, Fi, KHENEFIZ10~35°C NEEHTRHEFL, L {I220~25°C TiE K1 70~80%
DREFEEPTRENT, TbD, BYCEERBERE L OF0 5 BFORKH - FHid 20~25°C Th o &
LEBPAICBIRbNBEZ LRb25, BOYCE (195121 F0 5 BFHS 5 £2.5~33+2° CHOREHKET
RIHEL, HEREL 20+2.5~25+2.5°C TH-omLBMELTWB, ERFEBIOHRAEE RSB
DIT, BAEHFRIL24% Th-nt, BERBCOVWTREELNHLERLZEF-HL TV 2,

oFiZ, BELOBFREAD L, FETRITTLEZE I IC, BTFOME - Z3FIBRIEE 100% NHEIC
DHBTY, 98% LT TRELIKHBRD bhizd -7z, BOYCEPDERIZBWTH, FEIFIFEL L T8
% U ENBREETRZ o TWBNT, RKENOFO I BRFNFEFEICIIELD TRWEBERENLETH D
Lz o, 2B, PROERTRBEMREBESS% ICBVTY, I bTFhrhid BEEZFED TN,
Thit, EELOERTIFNOIBIVATIAFN S TR LICHETLIEFE, RELRFBESRGTE
WTHRHLZeDIZH LT, PHOERIZBV TR, 274 K752 ERBWIETFEERE 1 BE=EET
EhLTrL, AL Thaw, BFEPAVRAL TV LItk L Bbhb,

WFRIZLTH, BYMCBERTO ) BFOBE « BFicik, Sbd TERWOGRBERMFELELL, —F
BEFRMFIZOWTIZ 20~25°C 2REL T35, BERMICL BB LR OLWEEETHEH « 328
BIBbNEVWR B, FOOIRFEROEELTHS 6 A LA~ 7ALmIciE, TonkdsBESRKZE
REMGTTHB/ICEZLRATWE LEXLNBZNT, BREOEEX, RACK (1963) HiR~_TNB LD
2, EEZIOHPHMOMRIZE > THEBINZZLRKEVWLEZXORS.

m R i3

FTTIRIBR72 & 9 iz Lophodermium pinastri OFFHEZEAL Tk, 240 0RHRD 5. —fica —
vy SEETORETIE, FEORRMEZ RO TWSA, BOYCE (1951)2, DARKER (1932)° DX 5T
BEARRIC L > THRFARO O ot To8HELH 5,

—%, FEOFRELBD TV BHEI S, BREEIREFGICI > TWH LA L{BEBSh LW
S RTREL DRET—ERRSh, ENEZWV®, KELBLXOBRVPNLS RRESHR, Hiok

*OMERBREILESHEE (URRES)IRTEH)
* REFENRENHERBRMEAHK (REREHRET)
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5 R REEY, TRAORATR I, MELFERLIC LS HROGELER R EELOER
L > TRRNMART B L vbh TS, L LIERRIC X » T BRERENER 2 D2 MAYER
(1960)', RACK (1965)%, ZGTTLE (1960 NMEFBRNTIL, ZHbOLMEL BFL 0 BRE R
HICHED D I Z L

ERUZX S, FEOHFEC DWW TEABRIATREMAVRESATWB LBbh, ik, BROK
BOFRIZ DN THARALR JAL W,

TNLDOREPD BT, 1) FRE~ VRT3 EERRIC X 3REHORFEENHRE, 2) KELRBR
L OEHRE BB DI HEIERtE BRIz LickB 7 b~ Vit T 2 B ERR, 3) £EUELZBIR-T
BELRARRBICBWT 1wV ECxT 2 EERRE B R o7

1. TYESBECHT 3BERR

a) HEEtbil L ERSE

1958425 AR X VT AiT, THZYRBIUr vy 2EEHARICHL, £/ 195945 Aic, kFif2f&
ER UEO YD 2EEFRCH L TEERREBZ 2 -7z,

BRI, FERE DHEARBR)ERKALLFO I BEEEHEREN TS 7 v v Y EEL R
ELTERLE,

BERAEIRO 2 5L L, _

i) BEBLLERMNVILNED S BIZFRLICTFO 5 BE L OHHEN IR EDZ T 2 MY LR
MEANRTEE, BRHS W F0 ST, BFINcETT5 X535, 25°C, 48RRIz E Y IH
LU THTFEERE LBERZZANT, ThZhOEAOHEICHEEEET 5, MTRER 1518 (15065
Bz 10~15 8T 50

i) FOOIBRBEEHRENATOBIEENRE, TREROEAD EIZFHEU2T, BHShIETFI
X BRSNS Z abh B X 5IcT B, '

i) i) oFkE b, BRERNOSEIFERKTHACEFEL T b, ToEIHEE (BEEE
FTHb0L, BNEEE O TERE (FHER) T5b0Ln2LRY L Lic, BRELEAL, 2BH
BEZ R TrbEHCBL, BEE TRRRBLBS L.

728, BFROHEETO H#EB LV Spermogonium NUFIRIBIZ X -7, ST LIZIZHEE~HBEN
IERPTERENDZ L 03H 5, ZHTHENEAEL L oTc, TOX) REARIIENDRERBR
Riz X 2 HEEETRD B, KEHIC X 5HEOREE LTOHEIRERDTH B0

b)E B # R

19584E5 A28 AR X7 HTHIZ, THRYBIVZ eV ica L THERBEZBI R 7% Wiho
WEXIZBNTHRFIEL B LR o7,

Kz, 19594E6 A8 HicvY B 4L THEREE BRI RV, BHES ARETHRELCEREE SR
IR,

HBRILFEIND LI, HHEEHL TFNIBE HRER TS EEL VO T 14 B FEfkgERE
BrRBIR-TBBICNIH, P. banksiana, P. resinosa, P. rigida, P, sylvestris, P, virginiana O 5
O TrRBOLREFELDZD bh, Mo 9BV TiE, WTFhOBEEFEIZ X - THRFIBD IR
B olco E7c, ERSENHRETY, BN 3P AR, T —HNHHHEIC Spermogonium RS
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B8R HHEo~YiTHT HHEEABRER
Table 8. Results of inoculation experiment with ascospores discharged

from hysterothecia to various species of pine seedlings.

£:33 # Inoculation xF B Check
Species BB | B 5 & | &

Scorched Ur‘lwounded Scorched Unwounded

. banksiana + — - —

. contorla - - — —
. densiflora — — — —
elliotii - — — —
koraiensis — - - —
nigra var. poiretiana - — - -
pungens

radiata

resinosa

H+

rigida

strobus
. Sylvestris

H+
!
|
|

. thunbergii

SRR EREE BRI

. virginiana + - - -

NI TET, ToBRLFOSBOBRIIEBD 5hisd o7,

B, BEEERORFEIEICIEZ, AE D Spermogonium MNIEHNT, Pesialotia spp., Discosia spp.,

Epicoccum sp., Macrophoma sp., Cladosporium sp. 72 ¥ B E hiz.
2) HAORELFREIOBARK

BB ORERERICBWT, 7H7Y - 783V 53 U0E L OBETI2 BRIBO LT,
FEFELBELEOBRREERIELD TEM Th o7, 2O L, ERCEFTLLERAI—BRICERT
BT LR, BROLDICEEENBREERICT 50K BINE 2 L BLETH S Z L 2H
Tt Bo COMEWPDBW, Y, FHEOBSRZEACH L TEERRE S IRV, TORREE
R LT,

a) bRl L B

i) HEREA : 1962 ERICHERBPB BT MC BEOT N T I YEARE, BFE 1A 16 HICiE
VD, TOFPLRESOIBEELVEARGZEBACHREAL Lz, fEEARDT, AKPonmls
LT, EKEATS B, 2 SWTHA A2 KT7 BRRRL T L, FIENKIHRICB L.

i) AEEAE  KBHEB 2 2 RICTRT. WECEERO/MLEDFLRY = F VU BE— b — AR
EOHT, ThiZ3AToOEARELZOF, MCABELZMRORy MIHREL 2 Ah, BiEENY
—H—BNEET B L OB Ui, ERALCEERIZ, 54 L® 50% HCL izRER, KEK, 2T
A FVKRTHICTF L TR EM LI,

WERiIERK, —NK, —PK, —KK, —Mg KN5X &L, 1KIZ2& Ry M4, Liedt-
THARLREHER L. FROBIERR, TEROFEKLIZOE,

NH.NOs : 0.130g, Na;HPO, - 12H:0 : 0.059g, KCl : 0.024g, CaClz: 0.052g, MgSOs « 7TH:O :
0.0615g, 3 %FeCls: 0.14cc
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2l A B R B ¥ B

Fig. 2. Apparatus used for water culture.

L, ThREVERZFRDERELEBER RV IR TROR 5L o7,

KBHEN BT T~10 BT LIz 2V, RICEEXHHET 5 BAUT, I 1 EBRLAZEA (30%
) BABHRLL 120.2cc oMM 72,

BB, TOERIT T AENTRBI R 720, EBLABEBICY » TEBRE® 25~26°C 2o
oL,

i) B KEEO £ 2 HREANFRICEZSG T TEES NS L5, BEoEBErER
L7z $72bb, BE 80cm, £& 200cm, H{T60cm NE=—AEY DEEED, BRPRICERE=—
VROBERY, TORECTOIBBEEHRENTNS 7 n < VHEEE (B)IEBRFANTER) *
2% LTERIRE Uic, BEREOBICE, ZofNftREAZ AL, BNSACREAEEEL T—
EHEERICE -T2,

EREIFE LIES S5 A 24 B~0005 A/, F2E36 A27H~7H1 B0 4 BRE L, F—tAicxt
LT 2EOEREE 272 -z, BEHMHFOANORERS L CEBEIATINC L > TEE Lz, b, B
HRL LIcF0 58P0 0F0 5 BFOKHIRELZ M2 70, BAOILFHCS ) Y v =h VSRR T
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Table 9. Number of ascospores caught on glass slides during the inoculated
periods in the inoculation chamber.
5 Relative Number of ascospores*?
FaFERERA B Temperature humidity
Date*!t cc) (%) Slide No. 1 | Slide No. 2| Slide No. 3 Total
a) % 1 [8] ¥ #& First inoculation.
May 24 18.5~27.0 95~100 72 106 32 210
25 18.0~27.0 92~ 98 184 135 74 393
26 18.5~25.0 92~ 99 404 195 173 772
27 19.0~24.5 95~ 99 598 666 597 1861
Total 1258 1102 876 3236
b) % 2 [B] # # Second inoculation.
[§9) (%)
June 27 24.0~25.0 89~ 100 25 31 29 85
28 24.0~25.0 76~100 130 171 105 406
29 24.5~32.0 77~100 636 430 280 1346
Total 791 632 414 1837

HOGAOFHORA O RHNFHIIRETEREKET 5,
Each day means the time from 9.00 a.m through 9.00 a.m of the next day.

* IFREERTA RS 7 20—EEE (18X18mm) NTERIRS hic & RT,
Counting was made for the ascospores caught within an area, 18X18mm, of each glass slide
during the exposed period.

AFTTRAOERBL, MBENZFOIRTFEREL T, 24BHT & icHE L,

b) E B # R

Y, BEEHICRT 5 F0 ) TFORIKER X CEBFNOR - BEORIERKRELE IRTTT.
HIRTHLP AL, BRATAKTFTRALET, »RYEEOTFO S RFIERS, & CEEY
RSP SEOBRTRBBERIZZ L ERLTWS, k7, FHNBRERE 1 EEERIZIZ 18~27°C,
55 2 [EIHERERRIZIZ 24~32°C Th Y, BEITIHT 100% iIZBIh TWieZ &b b, 2nZ &, T
ZORFOSFFORFICEAT 2 ERERI LA T, FO 8L LMHENEEOMTFN, iFERE
ERLUBEFMTIZEI N, +RCRE - BROBEVEZ ORI LEFRT,

DEIL, FRERIZH LR, BAROERS X CRFREL S 10 RIS, HANETRBEE 11 RITF
¥

ZhODRERFPFMBR L ISRRBLRNDEB I TH B,

i) NPKR : BRBIUVEANEFE I RO LAV, ERFBFOTHAD 1 EEIIFEH 9.6em TH
SToh%, BKENCIRAT 1.7 1%, BE7 A0 ERE TRICIE 353ICE LT, TEOIE D RIFTRENRE
{, EEREFE LI Lo LY ERS (Plate 2, C-a),
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10% AT b= Y EARICHT 2 EERBER

Table 10. Symptoms and signs produced on Akamatsu seedlings grown in culture solution.

o October ’63 March 64 May ’64 July 64
Treatment Symptom %ig?( Symptom Sign Symptom Sign
NPK ~ — ~ — ~ —
%wowma%mmﬁ N
~N | ~EREEEET. F | — | BRU — | EEhrRRer | 4
ED—EH %EZ’E?EQ
LHOROIH S cx
_p Lo oz | | glRRERT L scomammts |
ﬁ§ SETJTJZ%%B i RO IR T
EESETREL, — % DEEFENRE %< O)E*‘iﬁﬂf
-K < — | M3t €D Most
TR RHEMIE —ERDEFITAEFE seedhrcl)gs ?rhed
LE ORI RE~RE
—Mg %%LT%&&&E@& 123 — BRL — BRL —

+ : Lophodermium pinastri (+) : Leptostroma pinastri

LR K7~ YERAORE (FHHE)

Table 11. Growth of Akamatsu seedlings grown in culture solution.

Kft‘ﬁzﬁ}ﬁﬁpct.ls.’sa lz\’llf‘,gi‘ July 21. ’64
o M g of culture WoEE R # E ¥ Top H# T # Root RTEERE
Treatment| #t F & To To £ &E £ & H
Top ingr%th lengrzh lengﬁzh %engtﬁs Frgsh %engtf Fre sh dilss-ns:tler
weight weight
NPK 9.6™  17.0°™|  22.6°® 30.6°™| 27.6 &| 27.3°®| 7.4 B| 0.7°M
—N 9.6 11.3 11.4 13.3 2.2 42.5 3.1 0.3
—P 9.2 13.0 13.9 14.3 3.1 54.4 2.7 0.3
-K 9.3 13.1 13.4 10.8 1.5 19.3 2.0 0.3
—Mg 9.4 14.2 15.6 19.8 19.3 32.1 6.1 0.5

i) NAMK : NPK K& L T HANEEFZE D TEL, KHFSHHPFIHK 4em offittic L &
F o7, HECHEDAERIE 1L RIGRT LB T, ZhEEPOFERLIZE-KL., NRZNEE
BRI Bbhiebn Wiz k), 100505 TEN—HICHEREEIBD 5 h, ThdndHicEE
7 BieAEOT O 9 BOHRKEBD . (Plate 2, C-b),

i) PARAIK : fi# & FIRICEARNET R DD TEL, BREAP 3FRIMHIEL o RRITEARED
MRS R < TS, ROFIRDSBRAEL T3 b0 bR b iz, 102555 LHosizEic, Ehn
B~EBETET S, VOO IBEBRZHELBD b, TETRBRE~METS LOBERLS, BED
KBHETRICIE, KIBOVBERE L, HREO—HIIX ZEOTF 0 S BB RS hic (Plate 2,
C-c)s

V) KKK : HADEERRT, KHHETRICIZIE L A & OBREIINIE LTc, 5 1 EHEEK TRIC
FTTI—ENEDEIET BE - TEERSEDIIED, Kok LS nEDEN 1/2~1/3 HSBEMIE
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L7z BHE 3 HIQITEANRERBL, BLAEOHEIMRERE L. Thd o #IEED —Hicix A
Spermogonium NLEBDIH, F0IBOFBRENIZ DX d o7z (Plate 2, C-d)o

v) Mg KWK : 9 AZ A 0E DO LN EIR ~FE, THEIRETE L. EANEEIZ NPK
RizoWTRBIFTHY, FEEOHRIIZD Lhkh -7 (Plate 2, C-e)o

PR X DI, AREOTEESEDLNNZ, —N, —P, —KN3RXKTHY, fin 2 EK
TRHELBDON e ot —KXTiX Spermogonium IR E N, F0O IBORICES 25 -
fro ZOAER TIXERS W-SHEOMER, MOLAER L LRTEEICHER, 105135 nSEN
1/2~1/3icbfe» THRIEL TWiz, FOSBBERIhAP -7z ik, TNX 5 BREFELWERNHAERIC
XBbnLEbhs, Spermogonium NUEKED, O 2K L BRTENVILENLRT, R -
LLgEafed ot bnELXLbND,

3. BARCHTIEZBELENRBRICEIETEE

BATOERRFOBERIIBNT, LIFLIE, BDHICHERS W BAPHEND R W I B ASHA
NEERBICBP N HRCEENESET DL OBREND B, 2O ZLBBERAOKSTRRICL &34
HHREY, FROBELRZZLEETTS. ZOREEPDZDHIC, ROBREB Ik oT,

a) ® B F &

19656 4 Bl Ry MTHEX 2T A=Y 2FEBERCHL T, RIZHORBLHIC X - TRSHIGEAEL
720

i) EENEER (Dr-Ino)—6 A29H~7H14Bn 15 A, ¥ 7 2=|RNT EAkEhik L CE®R
€5,

i) BESERRK —EERITE BRSEB LIRS, 15AMMEKEPIEL THIRS® 5, LmEEH
%, 9A6H~9HA21H (Ino-Dr-A) BIUBEN2A15H~3A2H (Ino-Dr-B) » 22V &
L7zo

i) BERERTR —BRE%, 986 H (Ino-Cu-A) E£7213E4&2 H 150 (Ino-Cu-B) IZEANIR
®HK2/3810 BB,

iv) #E%HHFE (Ino-Ba-B)—#EfEtk, FF 2 A 15 BICHADHIBIE NnENRKE, #lcm
BTHEL 2,

v) SRR (Nor-Ino)—— LW ThoMsE e bR b HEET 5.

ThboEARCRT s ATERL, TROAECOR EREFENHETTE MACBI R T,
¥72, HIEBROBFELRAKRNFEILL > T, FOSBPLOBFOETIREETAS, EbLHTEENTN
S BT oEHEREREL

FERRINEEOBIEIX, 196647 A 26 HIT, RIEBRLFERRC, F90 5% XU Spermogonium NERR
BECI-TBIR-T.

b)E B ¥ R

FIL2RITTFEND X HIT, —RICEAERIBNTIE, THhETOREEEROESICLLTENS
BOWEIEL, PRIVBEERERVBDOLNE. L L, BREBDEOE, EBRBCEEOLEY B
TS bDILONTTH - T, HEANICHMUELY B Z 2 >/ Dr-Ino KTk, ZEBIELAVERSH
1BRBBNHTH oTc, Fio, EBUBBEOHAICE, £LBRPBOLIARP T,




— 190 — MERBRIBHERE 52015

FloR FENEE B 20T 7 <Y EHicH s BERBREE
Table 12. Results of inoculation experiment to Akamatsu seedlings

treated with several methods for preventing water supply.

AL EE FEEERIRE Degree of producing hysterothecia
Treatment® B 5 3 4 s
Dr-Ino — — —* - —
Ino-Dr-A —* — +
Ino-Dr-B - - H
Ino-Cu-A He —* —

Ino-Cu-B +H + H
Ino-Ba-B H — H
Nor-Ino — —* —
Check — — —

a) MEFEIZOWTIE p. 189 B, Treating methods are shown in p. 196.
b) R EAEZ S Material number.

c) 5% Tested plant died.

* FEBIIERL 2 WISHIE I SE0BERE AT,

Many brown spots are produced on inoculated needles without hysterothecia.

R b NICHERBLER OV THRREEX HIkT 5 L, ot bVEELFRIBEEEFN2 A

IZARED D £ 7213 BIRALER % 38 272 o 72 Ino-Cu-B KB L1 Ino-Ba-B KTHOND, £ic, WHOMEE
TLIHET B L, REID £k HELEOHEICL 5T, AR X B BB ORI
<, F—REBEREIICE > THET 3L, BEEN2PARD 9 Bt LK TR—RCERRL RN
L, K7 »ABROBE2 FICRE LK TE, —RIZBRPZNERIEED bl

4. = 87
AEOBFHEICONWTH D, THTYBIVNZ v~V i L UBEO< YHIZHL TFN S BT
CEBEGBIVOABEEL IR oTc, ZORME (B8R TIX, 7THZY - eV ERLHELN
BRETIRRBIEBD bW, P. banksiana, P. sylvestris 70 ¥ 5 TH T 0 RBbRRERBO LT ER
Motz Thbb, TALOBMBEORARK DR, KEOEHECESN, L2 bPEN Spermo-
gonium HTHELE NIz 3T D HBMOTIRRITEL BH b NA o7c. Fic, TNRICB I 7% - e FRBMET
Hw VEIECKT 3 EEERICENTH, MRE LEMENT H~YEICBWTRKEBD D L3
-7o

DENEERPOH D L, v VRICHTIFREORRETIZ LA LRV, HEVEREDLDTENLO
LiERE S5 EBRV. TNET BoYCE O RMBPAKREhB,

BB, I—ny SFETREOREERTED SR TWENIZXL, BOYCE LMRT £ Y W REH THIE
HERBDRNERELTHEI LMD, AR MT 2FREORHNOERIC LB bNESH LT
ZEROND D, KEICREMENRR ZRENEET 5T LIT OV T, HATTEMER (1964)%, SCHUTT
(1958) 23 R4E L T B, ¥72, DARKER (1932)° IABICIZED L bTUENR R 54 O variant 23
BY, THBIREIEOSTS R SARMAS S L BRTNS, FFENRRR 5 REOFECSNT
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F, EEMARZ LV, SERNEED BREFURDZBEL VWX I Y,

Wiz, KEORFEENRE DD TENIZ L1 2D LY, v Y RRERELLHEICSLSEENHFEEL TN
B ERBHLRTNS, ZOHE, MAroFRTHER, M ECEANCARENREN IEE 3R
LEzbNBH, ZOFEEME TUBEUF (1901), JONES (1935)® LIz X - THEEhTW3, Lth
3, BT, AERERIRETLTWSwYIcH L TRRIEZE DD TENDS, MrnREICE > Tw Yt
EMRE ARBICBPIHAIE, BRSEIBLTEORRETHS I,

ZOBELRBEGEHLPICT B, Y OREENLRFL OBRE, BERGERiT 58
HARICHT 2 EERBIC L > TRI L (B10%).

ZOREND, KRZOHE, THIZOWTNRZELIIPRZINEEI, HRVFDLIIN, Mg
REZBIVOIND ABRTRTEEXZHEITT, BAVPELBOONLNP o7co ZOTTLE (1964)% i
N, P, K, BXU Mg ORIz X Y 844D P. sylvestris TRERFEROBI LA b, Fi, 44
Ko P. sylvestris TIEINOHZDOBIRIZ X > TH 2% ) OBPBH S hic LBEL T 5, RAck(1965)2
3 N, P, K, 38X Ca OREIEIC X Y FENERL 72 L D, MAYER (1960)'°iZ N & P 3%\
CRAERORENVRNLBEL TS, BEELOBRLERT, ZhbnoRLBE-HKTILNLENE
5, RIPL, BEZRDLEERRZRICBNTYL, ZORREBEIEMTH Y, FEEIHRSAZ
DX, T VEOHECTE P ot LA -T, T0L ) REBRFENIFRRENHERL LTRLT
BENE, HEVRKEVWEOTIREVWE S IZBbhS,

RIREBICOVTIE, BT, FELEC X > THENKS 2B S ecEAicT 28ERRIC L -
THhREEEDE, Thbb, NIHEK 15 BRMEKRLE, H92/31RE1Y, BIUHEBBROMKE L,
BRI AR, BEE 22 A (9A) BIUEEENTPA (28) Lk, ToERERD L OF
13%), BEEMOERUEIZ Y > T, ELALRERBBDOARP >NIZRL, BERERICBI k-1
FRENE, LR BIVCHBAEIC L > TRk ) ORRERDI, T, A—LHEIZL->TH, #
FE2 P ABEIC DRTERE T P ABLBIZBNTERNEL, 72 ARBIY £33 keI R
STEBAICE, ARRICBT 5 —EOBEEERICENTY - L bEELRRBRLL D R,

P EORIZERERB LT TRORZEEROERERET DL, FROBREICREOBANICEE
whx b Vi3, BARPRDORRAZERAL TrbE5XbhIRER, KEREEBrE25Z
LR THBLENE L Y. Thbb, FEIKILBYRT 22 L0 b, HBNASICHENICRAL,
FENABELC X 3HBIDPRNbNLEZ LN, BREOZDT, HMETORE ) B REH L 2
35 Aa~7 A LACB) 2MENKET, BHEh3FO I RFOEDICL - TEASRELDLE
bhbd, LL, BREIBRSETH > THRARNEROEBATORRIZEDLD TEL, —ficiz. BA
WEFCBEShTRBCETESL R, BRETBDOONZ N, FENEBRBOLEIZE - T, Hhk
DREICHT BHIEIMET LIcHARBO A, 0 X 5 2ATRBOLE(ITIE, KOOI TIAERE
ZEFRELObNEEXB NS, :
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# =

1. 24FED=Y BHEMIOEEICO>WT, EIBVWKE Lophodermium pinastri (SCHRAD.) CHEV.®
F0 S ROMRREL AT & 25, FRTOMBTTOWMEBD I, & ORE, FEILE b TSR
o~V BHEMEREL T 5 L3I LRI,

"L, TORREBECIBER TR 0EERBDON, T, FBEELCAHOREIC LS LE
DNABEEHABRTEREN TN DX TRECTE P oTe. BELOFOOISBBIVELEE LNEEHA
OFREDBEERLDIZ, TV 2T <Y (Pinus sylvestris), V = Fx 20 <Y (P. luchuensis) 3B
YR P, banksiana O 3FETH -7z,

2. BiplEESBERRL S, FoORTOBRESS LT oick LETREB L NEELHY
AT,

a) 5~6 HRHELWEELTIE, FOORTIXI0OATHI VR’ EEY, 13F —EPRAL
EFOIRFRFD LRI, LAL, TOBREIBENS A LAX VABICENL, BRIhITN5
MBEFOKY - F#xEL LT6 A A~ 7 AhaicESDT5,

F0 S RO H A LI SO R T LIRD BB E L2 B, T0E IEELTHY,
FBEIC I AHEITL LTS5 ~6 ARBI B, Lo T, 20X ) RPESRELTEZREBNTOIN
FoRR - BB B I 2bh3, 6 A LA~7 APaN, BERFHLELTL- 2 bEERSNI

b) F0 5#h5NF0 5 EFOKHIE, 5~40°C DEWVRERFT 32 kbh28%, KEOKHIZ
20~30°C Th b, 7z, HHENFD 58T 10~35°C OHFHTHFET 525, £<Li1220~25°C T
BEABREFERR LI, LieBoTC, F0IRTOMM « FEFix 20~25°C 2 HBEREL T 5,

—7, BEFKMBCOWTOERBER?S, F0 3 RTFoMH « RFIBREE 100% TORBIY, 98
QLA T TR Z 5720,

UENERE BARGTFIZOWTHS L, F05ETHROBEHTH S 6 A LA~ 7 Adhaiciz, —
B HEEREIREFZbNDLEZONDENT, BRNEER, LLRIOHFHOREZ LV FEShEZ
LRREVNTHB I,

3. AEOREMER X URELEEC OV TRIZORBEEERIC X DR Lic,

a) THTYRIV vy B0 UWEN Y BEHO 2 FABARCIL T, F0 5T BERSA
BB IOTF0 5 BIGRRED LIZ D D 0 2 FRIC X » THER B 4 olc. ZORE, BEECELTT
O 5 WIVHIEE LIZV o 14 ARGEEREL B2 R o /e B OHK, P. banksiana, P. resinosa, P.
rigida, P. sylvestris, P, virginiana ¢ 5% T/H¥D Spermogonia R E hie s, MOBETIIWT
NOMIIC X > THFEEDOHREE L BH AP 272, ’

b) N, P. K, Mg nvhp 1 BHRE REBLIAS 70~ 2E4EB LT, F0 5 BEREE
EHERALTCATEREBZ 2V, BREEADOERL OBRIC>WTHRBR L, TORKEE, —N, —P,
—K 3MBRTHOLERPBDOON, TNIBRKRBRICIYVBEFRD - L bEEShD LI ThoT,
L, WTEhOLUEEIZB W TS, FEENERIZIZ S DEDHERIRS hTni,

o) RN R EERIc, —EHFEKPLE, REY, HEHOHEOEBUEERSZ Rk T H~
Y 2HAHARIH L TATEEEZ IRV, BENOKSRRIC X 3EHURE LFFRL 0BRERSL
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Too ZORER, BREMLIEICL bRBEEZUEZ BI 2 > LEATHEARRLZD O, L ITERET
PRED 2 BIIRE]Y 73 MBERHRE B I R -2 b D TRI/ENE A o7,

PUEnEBATEBSRROBRENIOA T, KNOZLBRTENS., 1) v VEICHT 2REOFREME
EbdH TR, —FT, BREAMSP»OFRERICL > T Y OABRENELS W BBICORBT 5, ii)
B (BET 5ETL LT, BENOESKBETEBEETH Y, RELREOREILE VARSI RV,
i) ThoDEFAENOBRECEIETREIVARL, FLLTRELABEOEBNTHOERICEEL 5
Z> BB LOFEEOHERPBESNEILNN LI TH S,
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Explanation of plates

Plate 1. %HELCHMEhES B WVREOTO 5%
Hysterothecia of Lophodermium pinastri on fallen needles of pines.
A~C: 7w—=>Y On Pinus thunbergii A : X3.5, B: X50, C: X150
D~E:Favytr=3ay On P. koraiensis D : X3.5, E : X200
Plate 2. A~B:7m=<Y (A) BXUT <Y (B) NELEELCERENAENTF O 5
Hysterothecia of Lophodermium pinastri on attached needles of P. thunbergii
(A) and P. densiflora (B).
C: ABHERICI BT W v VEANEE
Growth of P. densiflora seedlings grown in cultur solution (on October, 1963)
a:NPK, b: =N, ¢: =P, d: —K, e: —Mg
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Studies on Lophodermium Needle Cast of Pines.

Osamu CHIBA and Yoshiyuki ZINNO

(Résumé)

Needle cast of pines caused by Lophodermium pinastri (SCHRAD.) CHEV. is widespread in
Japan and has been regarded as one of the important pine diseases. From its world-wide dis-
tribution the disease has been given considerable attention by many investigators. However, there
are many conflicting statements in the literatures on the pathogenicity of the causal fungus and
the principal environmental conditions for disease incidence.

The present paper deals with these two problems as well as the effect of temperature and
relative humidity upon the dispersal and germination of ascospores. The works were carried out
at the greenhouse of the Government Forest Experiment Station and the Asakawa experimental
forest, Tokyo.

1. Degree of sporulation on fallen needles of various kinds of pines.

In July, 1957 and June, 1963, the degree of hysterothecia production was observed on many
kinds of pine species at Asakawa experimental forest. As shown in Table 1, the fungus produces
more or less hysterothecia on all tested pine species, but there is variance in the degree of
production.

Differences among pine species were more conspicuous on the formation of yellowish brown
spots on attached needles probably caused from fungus infection. Such symptoms were observed
principally on needles of three pine species, P. banksiana, P. luchuensis, and P. sylvestris, while
no visible symptoms were found on those of many other pine species.

Five species of Lophodermium have been reported on pine needles; that is L. pinastri, L.
nitens, L. durilabrum, L. ponderosa, and L. pini-pumilae. From the results of measurement of
the fruit bodies and the fact that the hysterothecia were subepidermal and their slits were bounded
by colourless cells, all of them were identified as L. pinastri (Table 2, Fig. 1).

2. Period of ascospore production and condition for its discharge.

As many workers reported, air-borne ascospores are the only means for the spread of the
disease. Consequently, experiments were undertaken to determine when ascospores were produced
on fallen needles and under what condition these ascospores vigorously discharged and germinated.

a) Ascospore production on fallen needles. ;

Fruiting of the fungus on diseased fallen needles of Japanese black pine (P. thunbergii)
were observed from July, 1957 to August, 1958. As shown in Table 3, the production of
hysterothecia began in mid-August and increased suddenly late in September. No matured
hysterothecia, however, were found before late October, and most of them were regarded to
overwinter as unmatured ones. Matured hysterothecia were particularly numerous during early
May to mid-July and discharge of ascospores from them kept at 25°C mostly occurred during
early June to mid-July (Table 4).

b) Effects of temperature and relative humidity upon the dispersal and germination of

ascospores.

As test materials hysterothecia on fallen needles of Japanese black pine were used for all
experiments.

The optimal temperature for ascospore discharge was regarded to be between 20~30°C,
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though ascospores discharged over a wide range of temperatures, 5~40°C (Table 5). These
ascospores germinated at the temperatures ranging from 10 to 35°C, with an optimum 20~25°C

(Table 6).
At a constant temperature of 25°C, ascospores discharged only in relative humidity of 100

per cent (Table 7).

As stated already, the most critical period for disease infection was regarded as early
summer, early June to mid-July, when air temperature would be close to the optimal temperature
for ascospore discharge as well as germination, 20~30°C. Consequently, the severity of infection
would be greatly affected by the frequency and amount of rain fall in this season.

3. Pathogenicity of the fungus.

a) Inoculation experiments to various kinds of pines.

On May and July, 1958 and on May, 1959, two-year-old seedlings of 14 species of pines
were inoculated by ascospores being produced on fallen needles of Japanese black pine. Inocu-
lations were conducted by two kinds of methods; 1) spraying ascospore suspension to the needles
of tested seedlings and then keeping inoculated seedlings in moist chamber for two weeks, 2)
fastening bundles of fallen needles bearing many mature hysterothecia to the needles of tested
seedlings under moist condition for two weeks.

The results are shown in Table 8. If the needles were unwounded before inoculation, neither
hysterothecia nor spermogonia were produced on any of the seedlings. Spermogonia were
observed only on a few needles which had been slightly burned before inoculation in the cases
of five species of pines; P. banksiana, P. resinosa, P. rigida, P. sylvestris, and P. virginiana.
On the other hand, no hysterothecia were produced even on the burned needles of these pine
species, and neither spermogonia nor hysterothecia were found on those of the other kinds of
pines.

b) Relation between the severity of disease and the nutritional condition of Japanese red pine.

Two-year-old Japanese red pine seedlings (P. densiflora) were cultured in various solutions
which were designed as to be deficient in either of N, P, K and Mg. These water-cultured
seedlings and the seedlings cultured with complete nutrient were inoculated by ascospores
discharged from fallen needles of Japanese black pine. The artificial inoculations were performed
in the inoculation chamber in which relative humidity was close to 100 per cent and temperature
was 20~30°C. Each seedling was inoculated twice, during May 24 to May 29 and during June
27 to July 1, and was subsequently kept in the greenhouse.

Results of the experiment are shown in Tables 10 and 11. Fructification of the fungus was
recognized on the seedlings of three kinds of treatment; without N, P, and K, respectively.
Among them the treatment without K seemed to result in the most pronounced disease develop-

‘ment. Even in these three cases, however, needles having the fruit bodies of the fungus were

only a few of each inoculated seedling.

c) Effect of preventing water supply to seedlings on the severity of disease.

Two-year-old potted seedlings of Japanese red pine were treated with the following various
kinds of methods to produce a condition deficient in water, and inoculated under greenhouse
condition by the same methods as in the previous test on July 14, 1965.

i) Before inoculation stopped supplying water to the test plants for 15 days, during June
29 to July 14 (Dr.-Ino.), ii) After inoculation stopped supplying water to the test plants
during a given period, from September 6 to September 21 (Ino.-Dr.-A) or from February 15
to March 2, 1966 (Ino.-Dr.-B), iii) After inoculation two-third root system of each test plant
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was cut off, on September 6 (Ino.-Cu.-A) or February 15, 1966 (Ino.-Cu.-B), iv) After
inoculation the base of stem of each test plant was barked about 1cm in width on February 15,
1966 (Ino.-Ba.-B).

The results observed on July 28, 1966 are shown in Table 12. On the whole, there are
distinct differences in the severity of the disease between the seedlings treated after inoculation
and those treated before inoculation. In the former case the disease occurred most severely
in the series of inoculation experiments, and fruiting of the fungus was observed on about half
of the tested plants, whereas in the latter case several discolored spots without spermogonium
were produced on only one seedling. Among seedlings treated after inoculation the disease
developed more severely on seedlings which were treated seven months after inoculation, especially
those of treatments Ino.-Cu.-B and Ino.-Ba.-B, than on those treated two months after
inoculation.

From the results of a series of inoculation experiments, it appears that i) the pathogenicity
of Lophodermium pinastri is considerably weak for pines, at least for native pines, and the disease
would scarcely occur if pines grow under normal condition, ii) for the development of the
disease it will be required that pines are weakened owing to some environmental factors, in
which the prevention of water supply would play a more important part than the nutrient codition
of host plant, iii) deficient condition in water within leaf tissues probably affects the growth

and subsequent fructification of the fungus which had infected needles several months earlier.
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