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Table 1 Materials of pine needle cast fungus used for morphological investigation
B ﬂ R&E# B/ * HROAE
E 5 Existence of
No. of Localities Host black zone
materials line
1 HFRERN TATT * i
Iwate Pref. :Takizawa Pinus densiflora Sis. et Zycc absent
2 EFRERY AR 7
Iwate Pref.  :Takizawa P. thunbergii ParL.
3 EFERERH AY 29T HTY ”
Iwate Pref. ‘Takizawa P. sylvestris L.
4 BEFEERA N=T=F=<Y 2
Iwate Pref. :Takizawa P. virginiana MiLL
5 BTRERE YxTY =Y ”
Iwate Pref. :Takizawa P. jeffreyi BaLr
6 EFRREAET THTY Z
Iwate Pref.  Kuji P. densiflora
7 EFRESN AT ”
Iwate Pref.  :Kuzumaki P. densiflora
8 KERIXETT z7axy v
Akita Pref. :Akita P, thunbergii
9 KIREKE T AGyawy ”
Ibaraki Pref. :Mito P. elliottii Encelm
10 EFEERN TATY "
Iwate Pref. :Takizawa P. densiflora present
1 EFRERH ra<wy #
Iwate Pref. ‘Takizawa P. thunbergii
12 EFRERNY Ny A=Y 2
Iwate Pref. ‘Takizawa P. banksiana Lam
13 EFRERN EVIFTY 7
Iwate Pref, :Takizawa P. montana MiLL
14 EFRERHN TheY v
Iwate Pref. :Murone P. densiflora
15 EFRENERT ra<y #
Iwate Pref. :‘Rikuzentakada P. thunbergii
16 BEBREATH o<y 7
Miyagi Pref. :Motoyoshi P. thunbergii
17 ARV T Iy T ra<wy 2
Ibaraki Pref. :Namisaki P, thunbergii
18 Y 9=kl NV T A=Y v
Ibaraki Pref. :Mito P. banksiana
19 RBIEKAH VA AR 7
Ibaraki Pref. :Mito P. yunnanensis Fr
20 KBIRARF T ANV TARYXZOTY Z
Ibaraki Pref. :Mito P. massoniana Lame X P. thunbergii
21 RBRKAH TRYYXY T ay 7
Ibaraki Pref. :Mito P. thunbergii X P. yunnanensis
22 BEUR AR D A=V %
Tottori Pref. :Kawahara P. rigida ML
23 B IR R Y -y 2
Tottori Pref. :Kawahara P. taeda L.
24 %*E /\L /{:/7 AT P
Shimane Pref. :Shinji P. banksiana
25 BREMLH VavFaywy o
Shimane Pref. :Matsue P. luchuensis Mayr
26 BIREMAILY FAL4Foay 2
Shimane Pref. :Matsue P. palusiris ML
27 REAIEREAT ryavy ”
Kumamoto Pref. :Kumamoto P. thunbergiz
28 BEE BT rawy s
Miyazaki Pref. :Miyazaki P. thunbergii
* HA Seedlings
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Table 2 Sizes of apothecia and number of epidermal
cells at the bottom of apothecia.

A [l - SR
&5 |Number . No. of epidermal
Apothecia (mm) cells at the bottom
No. |measured of apothecium
1 | 331 |0.4~1.3%0.2~0.5 (0.82%0.34) 2~6
2 | 314 |0.6~1.5%X0.3~0.6 (1.06X0.45) 2~6
3 61 | 0.6~1.3%X0.4~0.6 (0.93X0.48) 1~3
4 66 | 0.6~1.0%X0.3~0.6 (0.75X0.49) 3~6
5 56 | 0.6~1.1X0.4~0.6 (0.84X0.49) 2~3
6 71 | 0.7~1.3X%0.4~0.6 (1.01X0.51) 3~6
7 65 | 0.6~1.1X0.4~0.6 (0.90%0.50) 2~5
8 54 |1.2~2.0%0.4~0.6 (1.65%0.52) 3~5
9 53 | 0.4~0.8%0.3~0.5 (0.62%0.43) 4~5
10 | 52 | 0.5~1.1X0.4~0.5 (0.80%0.45) 6~9
11 76 | 0.6~1.4%X0.3~0.7 (0.96X0.49) 3~5
12 58 | 0.5~0.9%0.3~0.5 (0.68X0.37) 2~4
13 74 | 0.7~1.2X0.4~0.6 (0.94X0.49) 7~9
14 | 77 | 0.4~0.8%X0.3~0.5 (0.59X0.42) 0
15 | 150 | 0.6~1.6X0.4~0.7 (1.08X0.53) 3~7
16 | 81 | 0.9~1.7X0.5~0.6 (1.22X0.56) 3~6
17 | 125 | 0.7~1.6X0.4~0.6 (1.11X0.51) 1~6
18 55 | 0.6~0.9X0.4~0.5 (0.77X0.44) 4~38
19 64 | 0.6~1.3%0.3~0.6 (0.93X0.54) 4~7
20 53 | 0.4~0.9X0.3~0.4 (0.70X0.37) 4~6
21 55 | 0.7~1.2%X0.4~0.6 (0.92X0.48) 4~7
22 53 | 0.6~1.0%0.3~0.5 (0.78X0.40) 2~4
23 56 | 0.6~1.1X0.3~0.5 (0.85X0.41) 2~5
24 52 | 0.5~1.2X0.3~0.5 (0.77X0.39) 2~8
25 | 67 |0.6~1.4X0.3~0.6 (0.90X0.44) 2~6
26 | 62 |0.6~1.4%0.4~0.6 (0.91X0.45) 2~7
27 83 | 0.7~1.3%0.4~0.6 (0.97X0.50) 2~17
28 | 64 | 0.7~1.5X0.4~0.6 (1.00%0.52) 2~5

B/~ A (CE¥ME) Min.~max. (Average)
AEFS LR — 1 LA No.:Refer to Table 1
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Table 3 Sizes of asci and ascospores
b |spiss
BUA |E R E WER | 2 osmy
%5 [Number Asci (um) Number A ores (um)
No. |measured saipm measured SCOsP “
1 85 | 99~166X14~20(131X17)| 343 |69~104X4( 85)
2 74 | 104~191X15~22(154X18)| 342 |72~ 99X4( 86)
3 30 | 122~161X15~18(144X16)| 100 |67~ 92X4( 79)
4 30 {112~139X13~17(124X15)| 100 |67~ 87X4( 77)
5 30 [112~139%x14~18(126x16)| 100 |79~ 99%4( 90)
6 30 |122~139X13~18(129%16)| 106 |74~ 99x4( 87)
7 30 [122~151X13~18(141X15)| 100 |74~ 87x4( 80)
8 30 | 149~198X11~15(171X13)| 100 |87~114X3(100)
9 30 87~112X 9~11( 99X10)| 100 |77~ 99X2~3( 89)
10 30 | 99~127X 8~12(112X10)| 203 |77~112%2~3( 93)
11 30 99~136X10~14 (117X 12)| 168 |84~129X2~3(102)
12 30 |112~149X10~15(124%12)| 129 |79~107X2~3( 94)
13 30 | 89~114X 9~11( 97X10)| 100 |79~102X2~3( 91)
14 30 [112~149X10~15(181X12)| 222 |84~136X3  (114)
15 | 30 | 99~136X10~12(117X11)| 187 |87~129%X2~3(106)
16 30 |124~161X10~12(141X11)| 100 |99~122X2~3(108)
17 30 | 97~136X 9~12(114X11)| 113 |87~134x2~3(113)
18 30 | 99~134X 9~12(117X10)| 100 |82~107X2~3( 94)
19 30 |119~176X10~15(139X12)| 103 |87~114Xx3  (100)
20 30 | 99~136X10~14(117X12)| 100 |94~122X2~3(108)
21 30 |112~154X 9~14(136X12)| 100 |04~134X3  (119)
22 30 | 99~124X10~12(112X11)| 100 |77~109X2~3( 94)
23 30 | 87~112X 9~12( 99X10)| 100 |77~ 94X2~3( 85)
24 30 | 79~107X 9~12( 94X10)| 100 |77~ 99X2~3( 87)
25 30 | 99~136X 9~12(119X10)| 123 [77~102X2~3( 90)
26 30 | 99~136X 9~11(114X10)| 153 |92~131%2~3(112)
27 30 | 99~146X10~15(119X12)| 189 |89~122X3  (105)
28 30 | 112~156X10~14(127X12)| 122 |92~124X2~3(108)

2
Width

BAN~FK (FIHE) Min.~max. (Average)

HEEZIIFZE— 1 LS No.:Refer to Table 1

E-3

Fig. 3

5

O % #& # Zone line absent
um @ % & B Zone line present

| | 1

8

]
100

& Length

120 um

2VELLVREOTO) RFOKE S (FY)
OHH (BFFHR-10OHBES)

Average sizes of ascospores in Lophodermium
spp. (No. refer to Table 1)
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FARRELICBBOTFRFDOLN, F0 ) BH Y
F 7T TR ENABN.14T, TILiZ L. nitens DARKER
ERETE (T3 G~L) A& b EINEHTH
D, THIVIFKEOFHEEL 25,

ES5IMELICRBOHFEFROLNT, F0 ) BH
HOWEETICHE S, FOIBRTFO) ORI
L. conigenum ¥ L. staleyi DFE T, LHdFD) RV
FoSRFOMPEY. EFREOIT V-7 (No. 1~
7) Thad,

Minter4? X< VHIZFLET 5B Lophodermivm BE D 5
b, RELICBEEOTFRIED LT, F0 ) BIHS
MEBRETICERENEEKEE L LT L conigenum, L.
staleyi, L. pimi-excelsae, L. australe Dearn. D 478% &HIF
TWwWh, TDI3b, L conigenum \IBFEEOHITLEN
TFD ) HEH0.9~2.0mE K&, L staleyi & L. pini-
excelsae X FDIOMIP Y ~12 um,. FD ) PBFOHH
2pum EEFREOHEICHRTHMA., L australe i3 F D
S BT ERIZ basal wall R LN B2V enb, IThb
DHIEFEEOBEEELZ (R—14),

Minter4d 12X 2 & Lophodermivm BH 16D b %
B EASEE VI DT L. seditiosum MINTER, STALEY et MILLAR
ThY), FEOHBE, MELICEBOFENR LT,
FOIWMIETRETIHRENS, EFEEORIIE
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Ek—4 bOPETERE N Lophodermium BH 5 FEOTLRERIFFEL
Table 4 Comparison of morphological characters of Lophodermium spp. collected in Japan.
& & "\ x Fo TFn Fo Rt e E
Species Host Apothecia (mm) Asci (um) Ascospores ( zm) Investigater
‘ THTY 0.4~1.3%0.2~0.5 99~166X14~20 69~104 X4 |
L. iwatense Pinus (0.82%0.34) (131X17) (85x4) Sakuvama
densiflora
ra<y 1.2~2.0X0.4~0.6 149~198X11~15 87~114X3 PELL
L. conigenum | Pinus (1.65%0.52) (171%13) (100x3) SaKUYAMA
thunbergii
0.9~2.0 160~215%11.5~14 90~130%2 Murex*?
A5yvawy | 0.4~0.8X0.3~0.5 | 87~112X9~11 77~99X2~3 Ll
L. staleyi Pinus (0.62%0.43) (99X 10) (89x2.5) SAKUYAMA
elliottii
0.35~0.8 70~115X9~12 65~95X2 Minter??
ra<y 0.6~1.6X0.4~0.7 99~136X10~12 87~129%X2~3 e
Pinus (1.08X%0.53) (117x11) (106X 2.5) SAKWAMA
thunbergii
L. pinastri 7avy 0.6~1.1X0.3~0.4 83~138X8~11 83~132X1.7~2.8 EX- 30 120
Pinus CrBa * ZINNO
thunbergii
0.7~1.2 110~155X9.5~11.5 70~110X2 Minter??
THTY 0.4~0.8X0,3~0.5 112~149X10~15 84~136X3 el
L. nitens Pinus (0.59X0.42) S| (181x12) (114%3) SakuvaMa
densiflora
0.6~0.85 95~135X11~13 80~120X2 Minter*?

B~k (F3H1E)

Min. ~max. (Average)

EERIZE DREEOB N LAHEPD LN TV DD
9D FO)BIFAHERETICHE SN, FOI KT
FOIRFOMBEYENWR EDET L. seditiosum &
FEL->TwA,

ISEESD 12X B VEICFET S Lophodermivm
B 5 IOV TOME TIE, Minters? 25 L 72161
DA 2 FEASE - 1SS N T B, 1 T L. maximum
He et Yanc. f2® 1 f&iZ L. parasiticum He et YancT. &
HIZHELICREOTRIED 520, WEIFO
IRFETTRT RSN, EFREOCHE (No. 1~
7) L3RR B, BEITOD) BIESHERT IR
ENBY, FOIBOKEEHL.0~1.8me KEL, £
72D RFOKE EH%98~ mm@#mkﬁﬁw&aa
FREOHLIIRZ-o TV,

MREAL - F#EFE6D (3= T HFET5 Lophodermium
BR%Z 7THEHELTWAD, 2055 3@IFHHELLC
DELBMTH 5, 1Tk, L anhuiense Y.R.Livn T, K@
THRELCBBOFTRIBERIN, FOIBESTF
I TIRHENEDOTCEFREOH L 3R 2, fbod
2 %X L. pini-bungeanae Y.R.Liv & L. mirabile Y. R. Liv
T, LHIZFDI) BIFSTHEERE T CREENED, R
ELIBREOFRIP LAD LN, F0O I OMH14 um

PUF. %@oM%mmﬁzpmfbé LR EEFR
DHELIFIRZR > TV 5,

Cannon & Minter® X~ Y HICFET L6z &
Lophodermivm BHE23FEIZOWTHEL, #0H9H 11
PHEE LCRBML TS, TNIX L himalayense
Cannon et Minter T, F 0 ) BITEFHIERE T IR S
NBEH, F0OIHDOMH10~12.5m, FOHHEFOTH
1~1.5pum EMVZ EPLEFRECH LIIR LT
w5,

Farr 5 133~V BICHFE TS 9FE%R & e Lophodermium
BHEASHEIZ OV THE L TWAA, v VEICEELETS9
fEiX v 9 b Minterd ARG L/-16HOHRICE TN,
EFEEOHICEL T ABBEIIR L 62 ,

Darker® DOIE L 72t EBNIHFET D Lophodermium
BRITHO) b Y EHIIFET S 3 (L pinastri, L
nitens , L. durilabrum Darker), F 72 Tehon®) I & %
Lophodermivm BH 23D ) b D=V HIZHFET 2 2

(L. pinicolum n. nom., L. durilabrum) ®FNFIIZD
Wi, L. pinicolum DF D) FFOMHL.5~ 2 pum &
EFREORICHTHE (. MOH I Minter 23HE L
ZIEIZE TN, WINLEFREOHEIELZ>TW
5,



ZOWEPIICTVEIZEET A Lophodermivm BE & L
T L. kumaunicum MINTER et SHaRMAYY), L. ponderosae
Statey3) O 2 FEASH B A, L. kumaunicum i3 THIE EIZ
BOaOWRIE R ENSZ L, L ponderosae i3IFD
A1 ~45mEBELLKEVIERL, LHIZEFE
EOWERBITE 2,

LDEoHERIL, BFECTHIIVEHIIKEREER
BB LEN. 1 2B LESOINV—TE, F0I8D
TEBREE, F0 ) RUF O RFOERELR &b 6BEmD
FEEICHETEL0D RO THEL IR L, Lophoder-
mium iwatense Sakuyama & FCELL 7270 (HAR 1),

3 BOEEL ZORRK

ZHUEE Lophodermium BEIZDOWTEE L-EORE
BEOERIDTOEBNTHSE (F—4),

(1) Loj)hoderm'iu;n iwatense SAKUYAMA (B 1)

TATVEDORELD L iwatense DIEREITRD & B
DNThHs,

RELCIBEOTREIER ST, I ThBE
DFRHBTHBEEN S, FO ) BIIHELICHE, Fhi
EHELTERSN, Bf, BHF. K& &130.4~1.3X
0.2~0.5mn, FIHMHO0.82X0.34mn, FIT 5 & #HEIZZE
5, FOIBIBSWERET BN, FOHIET
HicHaET o REMEEI2 -6 BTHE, FOIRT
ERIZ 13 basal wall (BARKMERE 2HY. Lips (F0I
BROMOOLMEE) b@BHoNnE,

F o) kAR, v orlED. SEOTFD)
BFZEEA, KEE99~166X14~20 pm, FiHE131X
1TumTH5b, TOIRTFIIEE, KR, EB, SHO
WEEFL, E9FUBRBERICEEN, K& E69~104
X4pum, FHESS X4 um Th D, ARiRIRTERSP
REH, EoAh BEEAEL., KEL100~160X2xm
Thb, BTaiEitiR0d 2 KEE~%EBR. REMAE.
RETIRER SR, K& &0.2~0.7X0.1m, BETFIIE
B, BEAE., KEXE6~8X1umTHb,

(2) Lophodermium conigenum (Brunaup) Hiurrz. (BIAR 2
A~F)

7O VIRELIIBITS L conigenum DFELEEILRD
LB TH B,

FRELCBEBOFRIEE ST, BBOFHRITT
TR ENG, FOIBIHEL, B, B,
K& &131.2~2.0X0.4~0.6mm, FI5fE1.65X0.52m &
HEBRREV, FO BIMSHERETICREBE SN, F
O BTHICHET 2 REMEEIE 3 ~5ETH S,

FOH)XEFBETIM[MOFOIFEEHR, K&
149 ~ 198 X 11 ~ 15 um, FIE171X13 um TH 5,

BEFHE LR No. 5, 19%

Fo T3 ., kiR, FHoOWmKERL, €I F

URBEICA TN, KE 287~114X3 pxm, FIHEI00X
3umThb, HRITRRT, BELZEL, K& 130~
200X2 umTHb, \

BFeHakiBa, MK, RETICHER S, K&
0.3~0.8X0.1~0.2mTH %, 2B, LEFFHFIV
TNDHETHEFIRDONE P o7,

(3) Lophodermivm staleyi Minter (BIRR 2 G~ )

ATy v axVRELIIBIT S L staleyi DTEREITR
DEBYTH 5,

RELICBEOHRIIEEENT, BEOTHHAITS
TR SN, FOIRIIBAEL. Ba. HBHF.
K& X0.4~0.8X0.3~0.5nm, FI5fEO0.62X0.43mm & .
BAN &, FO ) BEIHSWRE TICER SR, FO
IRTEICEET 2 REMBHII 4 ~5TH S,

FOH XA TIBOTFOIRFEEAR, K&ES
87~112X9~11 xm, FHEIX10um TH 5B, F0)
faFidBifae, K, \E, SHOMHERFL, €757
BEEICaTh, KEE77~99X2~3 um, FIGHESIX
2.5pumTHd, FRIKRRTEELZE L, K& 290~
115X2pm Thbo

BFREUBFEIRELAFELICEARD N2 o
720
(4)  Lophodermiwm pinastri (Scmmb. ex Hook.) Crev (X
3A~F)

7O VIRELD L pinastri DFEREIZRO L BY TH
5,

FELCEGOERIISBHBE NS, (K6 D)
FoIBIFELICHE, ThCERLTERSN, B
&, EAF. K&&0.6~1.6X0.4~0.7m, FHfE1.08
X0.53mn, EHSMERETICEH S, F0 ) BTHICE
ETHAEREMERIEII~TETHE, F0HIHEGET
SEOFDOIRFEEA, K& E99~136X10~12 pem,
FHEITX 1L pm TH B, FO ) BRFITHEE, KiK.
e, SPROWHEAL, ¥5F UHBEICEIN, K
X &87T~129X2~3 pm, FIHMEI06X2.5um T 5,
BRITRIRTHREE A L, K& S100~140X24m TH
%, BTekee, REME, RETICER SR, K
% %0.2~0.6X0.1m, HF3ER, EHEAE. K& 87
~9X1pm TH5,

(5) Lophoderminwm nitens Darker (IR 3 G~1L)

THTIIRELICBIT A L nitens DIEEIT KD LB
NThHb,

WELHIBROTFEITR ENE, TFO ) BEHEL.
B, A, K% %0.4~0.8X0.3~0.5m, FHE
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0.59X0.42mn, 7 F 7 7 FICEK &, Lips i EFBDH 5
Nz,

Fo) AR TCSEOTFOIBRTF+EA KE &112
~149X10~15pzm, FIHME131X12um TH B, FD )
FER, Rk, BE, SBROWKEAL. €I F U
iz A TR, K& X84~136X3 um, FIHEII4X3 um
Thb, ARITARRTERPRPEBHL, BELAEL, K
X X98~135X2um TH b, BFERPBTFIIFEL®
WELCEZD N h o7,

I Lophodermium iwatense DR

BFETT7THCVEHIIKELREEL S X 72 L iwatense
L. bHEEIRIELSA LTS L pinastri 12OV THRE
HERIC & 0 RN E BURE L 720

1 Lophodermium iwatense MREME

(1) RABHE®

HEEFENRERBRSEN (EFHERM) oM
TiTo7z, 1975554 B, BELRT A=Y 1 FAHE Ry
F30MEIC 3 AT OMEL, ZDED I AICROAETHRE
iTolz, B, ABET 1Ry P3AR, 6 DELT,
IBEOEARBUIERX & H184 (Va4 X 2813
DEGRVEREIX) Thb, HHLFEEIINT
N BEHMETT H o Y HEHRDI ST 720 '

@® MWEEEMEX . 9 A 8H. L iwatense DFD ) IaF
BB HAOSEICEBERL /-, BHERIIER1E
H720) 5wl T, FTEREE1HE (15065 HIic#10ME
THolz,

@ FoHBLITN DK . 9 B 8H, L iwatense®
RIAF D ) BSEBEE EN T2 BRELETOH
RO EFICHE O T, B ENAFEFIT L B HEIT
bhaidiclr, 9 ALBICEREZIY KRV,

#—~5 THIYVHIIXT S Lophoderminm iwatense DEETEARERFE R

Table 5 Results of inoculation experiment with ascospores of Lophodermium iwatense

to Japanese red pine seedlings.

mOE OB R B OE

Degree of lesion formation

HEH
Fungus
inoculated

3 Wakin

Inoculation
method

KBS (128 #%)
Yellow spots
formation (Dec.)

" % " &

wounded no-wounded

BE (BF 5 AFE)
Brown needle
formation (Next May)
H B " B

wounded no-wounded

Foy# (F4E8 ARE
Apothecia
formation (Next Aug.)

" B ® &

wounded no-wounded

L. twatense

I FEE
Spraying
ascospore
suspension

Fo o
LiZ 27
Fastening
needles having
apothecia

FoITF
ETA
Discharge of
ascospores (A)

FoI3RF
#ETB
Discharge of
ascospores (B)

Check

—~+ —~+

+~+ +~

BEFEAR 197549 A 8H
Date of inoculation : Sept. 8, 1975

*1 FEEHEERE:— 2L +:bTHhEvLE 4150

Degree of lesion formation : — : none + :sparse + :many H :numerous

#1ELLBW
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® FOIMFETAR : BEIPAKRDTE 33.3m
DEZ =N ZARICEAZINEL, £OLEICE Y b
L7-&H82, L. iwatense DRILTF D ) BHELHEFER S
TVWALEREXBIETERE LEERL L, BEH
M9 A 8 H~15HT, KT IR~FHRIKIT
B30 BEI, FROF~BHFHIRITIIIRHHBEIC
1 BEF32EIB/E 2077 o 72,

@ FOIRFETBR BKIIFH 9R~FHE
FTIHIFMBEIC, FHROB~-BPFR ORI TS
BRI 2121 BRI4EISHE DT o 72, MIZAX &R
LTHh5,

FREABOREE QEBRTHOBEARE, 1:EBXY)
IFVUVETREVEEREEZE 2%, HMBL, 4
E12H, BES ARV 8 BIcRWRELAE L/,

(2) HERERE

BRIIER-SICRT L) 10, ERER TURERIRD
b ol-Diid L, BEBERTIIVWTRLOIERL,
B2 L. iwatense DFDOIBLIZY DR EFDOHIBF
ETBRTCRHABROLETIIHER/IERON, LbE
ROBEIIFRETH o7z, BERXIZBIT 2 HREBIIE
NIBITEBREBOBA LB LT, BEEEICII12AIC
ERASR LN, BES BITIZBEL, 8 BILIFHEE
H L. iwatense DF D) BRUF 0 ) BBFIHER I NI,
2B, BB, EEOEVICIARFOERITDHONE
Moz, .

2 L. iwatense & L. pinastri DiREM OB
(1) HEFH®E ,

L. iwatense (S SBHMO T H~< U HEH KD HFE L.,
BAEIL19844F 8 B16B 24T o 720 L. pinastri lZ2WTid
BEREETICH 2 BERE DY 0~ v iEEkS» SERIL.,
BAERFHAIZ19844E 6 A28E TH B, HHEFHEIIMEL b
KEHEEE, TOIRLIEDDTOFETTo 7, #R
AT A=y 1EE£T, 2o, A, (HE
LBERUEBZOBEARDOERIIFELIZIZFALTH 5,
(2) HEBER

HERIIER—- 6IIRT X ) IT L. iwatense DIEFEMEX
EFOHIBLITY DOIFR TRFEIAD LI, FILFDI
BLIN DX THABEAROLTIIER/RER L, L
DL ER Uz —F., L pinastri \Z X 5 BIETIIE
BEBX, FOIBRLITY R L LICEFIZD LN
Bdproll, BEBXTHREMBIZ(RDLNEN o7,

3 EE

Lophoderminm iwatense \X T 51 <V 1 EEFHKIZIT LT
BVWREM ARSI EAH LIz 8z, —H, L
pimastri WZIITRBEUDIRD bk oz, TE - BE?D

BFHR R No. 5, 1995

W L. pinastri OIREHEF 14FED < VD 2 FEBEARIH
TOEMBERTCLBRE Lz, 2O/RR. TA<Y,. 7
0wV iR LOE L OBBETEIERBIIRD LN, N
IARYRESET, bTPRERIRO NI TE
B olze LPBRERLLORPBOBHECRLN,
SHIZFDOIROEBIIEL RO eh o7z, IND
DI Ehb, L pinastri i3 VI LTHREERIR 2V
P, BHoTh, EbDHTHVELERIITTWAS,

WA S 90 & Lophodermium B D HETFI1T X S RF L,
TUEHEIOT L TREEL T ERELTWwAED, Z
DHAOEIIHAL IS N TR,

NEIZBOWTRERITVESLZWROBER L LT
L. pinastri FRESNTB Y, I—0 v TR VES
BVIROBEENL I L2 OREEHHE . KT
EFPENIEPLFTnE sh, REBSELRZ - Twi,
1971 4E, Millar & Watson®? 12 3— Qv /S IZB W T
L pinastri KW ZDOOHFH B L 2O THEL, B
BOEE) . BEREDEVZIEMB L7, 19754, Skilling
& Nicholls® 1Z4bKIZ BT L. pinastri IZIE 20D A
BBEXSH D, N 5iE Millar & Watsond? »$ds L 72
ZODRILEPLTWE I L EREL:,

19784F, Minter 539 IFMLEERELLINET
L pinastri & U CHE SN WIZ 458 (L. pinastri, L.
conigenum, L. pini-excelsae, L. seditiosum) 31155 &

L. ¥ 51219814, Minter?d vV EHIIF AT S

Lophodermium BHEE LTCl6HET2HEL., ZOPTHRE
DB BDIE L seditiosum TH Y, L. pinastri i EHE
HDR VI EEBELPICLE, FOH, I—aynRU
RIZBATHEELRITHRERIFRREDR L
seditiosumTHY . L. pinastri \ITHERMED W I L 2%
ﬁﬁ%éﬂll 12-31-33-34- 35+ 39- 42)\ :hi‘(‘L
pinastrilZ X BHEL L THRE SN/ D DIZ L. sedits-
osum 2L BLDEHEINTWS,

=5, PEEICBVTIVELLVROREREL LT
L. pinastri DHADPHREEN TV S, LA L, FE HEH?
BUEZEOEBRERTII L pinastri 137 Y EOB AL
EEEBHIIEDHERIZIR SN2 o72, $E0 T, DT
ElBnTd, ChETHRESINZIVESLVHOK
E3 L pinastri UNOBDOBEPEZ b 525, HOME
LN TR VY,

EFBETTHIIVBICKRERPEER S5 2 72 Lophoder-
mium BEIX, CNFTTHREDL D o7 FHED L. iwatense
THY. L pinastri LU L. seditiosum & I R 255D T
Hole
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F—6 THIYHIIKT S Lophodermivm iwatense & L. pinastri DEEFERERAE R

Table 6 Results of inoculation experiment with ascospores of Lophodermium iwatense

and L. pinastri to Japanese red pine seedlings.

A B

® ok B E

Degree of lesion formation

BER

Fungus
inoculated

BESE

Inoculation
method

HES (12A#D
Yellow spots
formation (Dec.)

" & Fi

wounded

no-wounded

Foo % (R4 8 ARAL)
Apothecia
formation (Next Aug.)

" % & B

wounded no-wounded

BE (BE£s5 BRE)

Brown needle

formation (Next May)
B " %

wounded  no-wounded

EEEE - -
Spraying
ascospore
suspension

Fo 8%
LY 2iF ++
Fastening
needles having
apothecia

L. 1watense

B - -
Check

—~+ —~+ +~4 +~

EERE
Spraying - -
ascospore

suspension

0 i
LiEh o - -
Fastening
needles having
apothecia

L. pinastri

EpEE - -
Check

BEEAH 1 19844E 8 A 6 B (L. iwatense), FI4E 6 A28H (L. pinastri)
Date of inoculation : Aug. 6, 1984 (L. iwatense) , June 28, 1984 (L. pinastri)

*1 REEREE: - 42L +:bFr@Eoohd #1550

#iFELLS

Degree of lesion formation : — : none =+ :sparse H :many # :numerous

I <VELLWFEOSREHE

DR ENEICBT BV ERL VRO L EE
BEXRICESWTHBT 2L L bIc, BFETICBIT
ABHEECODVTORERREBRS,

1 HIrE&MICHTS8E

B2 Z1925FICIUBERTOT 4 <Y HMIC,
19284 BB D 7 o<y 2EAETARIL, 1929 10F
HEDy <y 2 EEERICEFNPRARORE *
LTwb, ¥/, BEFEOT7 YR TOREELHREL
7oo #RIFD IEREILETL9664F 1 A29~30H iCfEFE S L
727 1= V10,445KR0D %) HH10% D5, BENDSH 8 HD
TET L. pinastri\2E BT VELBWRIZL DL L,
FORREBTVESLLWROBRETHEL 2720 Tdh

HEREL TS, EES 12X 5 L1969 ICBHRET
ThHT YR 7B YEHRIKFEIBLLBEL T
b, MEBEOKERENS, MOKETELBRENZ EH
REFERELoTVAE I EFHEEINRTWD, NEE -
EATSO 131970, 1971FICHFRETORHMEREL., 7
O Y HHEORRGEREPAREEL 2 2 IEL
72 BEFEORMEMIZBW T, WI2EICTHTVHE
DEENFRICE D L ABIBET 2 WENRE L9,
ZOBEFRZIFEFRROHE LR UERT, kI
~VERDVIRIGERT A Z LALLM IR,
1952~ 1974F DM, KEITEITOHRKRE EHYHE
AEHED RUHWREREREHRE) ITRSNIE
ROBEREERICLIBLERDEBYTH B,
HETORROBEZIEES R 2IZIZEFRE LIS
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blzo TRELTWA, EEMATIEERBREH112ha
LBLE L, DWTEBIRE, BFRLZoTWE, BER
BETOHE., 1955F 3 WEEMEL. 4ha, WEBEAE
205 A, 19574E131.4ha T165 A, 19584E1360ha T
62F AN FNFNERF LN, BEIVFRb 7oV
Tho7ze DVTHEDE o - BIREBOFEAETEIZ
1970, 19715 T Y, DX HEDE D o - EFROR
H1X1972~19744E T, FOATI DV TREFEICERD &
BYThb, DEELNHERTREE AL L. 1TI1TE
ERERIREL TV D, FFIC1958F1369haDREETH

R—7 BFEOBEMICBILTVESRLWROKE
(197248)

Table 7 Damage of the needle cast at nurseries in
Iwate Prefecture (1972)

No. BEWHH BWEFR No. T HEFRHK

Locality Number of Locality Number of
seedlings damaged seedlings damaged

1 B0 29,500 16 B8 F & 60,000
Kuzumaki Miyamori

2 5EFm 52,000 |17 X B W 30,000
Iwate Tono

3 X WA 149,600 18 &A™ 14,000
Tamayama Kamaishi

4 BT 3,000 19 K #8 HT 154,000
Morioka Otsuchi

5 & mH 40,000 |20 EH W 120,000
Yahaba Miyako

6 ¥ KN 97,000 |21 NI F #F 73,000
Shiwa Kawai

7 KB 173,300 |22 H R W 134,000
Ohasama Iwaizumi

8 ARAH 29,100 |23 HMEMEA 10,000
Ishidoriya Tanohata

9 EH M 100,000 |24 ¥ X+ 2,500
Hanamaki Fudai

10 R f1ET 38,000 |25 B @A H 25,800
Towa Noda

11 4k 250,000 |26 W B A 126,800
Kitakami Yamagata

12 — B 22,000 |27 S FE # 161,600
Ichinoseki Kunohe

13 jE R HT 103,500 28 B K HS 115,000
Fuzisawa Karumai

14 ZE WA 150,000 |29 — F Iy 22,000
Higashiyama Ichinohe

15 K ®E M 169,000 & & 2,459,500
Daito Total

BFMEETER No. 5, 1995

BH, FOETEYERBEIETHD, 2W0TEHiro/k

19644FD32hall DT H BElR BB S31ha% 72,

I TOREDORESHIIHMIBITAL LY, 61
REFHICEAE T IchoTBh ., ROIBETHEOE D
5 7= DX BRIE T1,307ha, DWW THEIBBR6420aTH
o7r. HWERIZIZBERELTVA X T, $FIT19654F
131,236haDFET, 20 H1,18%ha% BIREV H O
720 DWTE B o 7-DIT19574E D 436ha T, HHARE S
320ha% (5. 19594F13403ha TREIRB IR A3%4ha %k 5%
770 LEDEEBITIIVTNOREEOIEIIB L H TR
25, L. pinastrilZ X BFEE L BB EINT W Z EDHER
Ehp, T, WEORIE L TIRSEIFERIIES
L72b DT, MBHETEZWEHRBENE,

2 EFROBMICHITIHE

1972~19745E D 3 E b Y FF/YPEFROT A~ Y
B ARAE L7 (BA4). TOWERBLRERE
WOWTRERRZDLTIZERS,

(1) HEFRBEBEES
B oOMER (L) OREZICI AL, 19280WEE

HFRIFER—T7 &
No. refer to Table 7

M—4 EFROEMIIBITEIVESLD VR
(Lophodermium iwatense) DFEHEDH (19724F)
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*RERIEE S | HEEMNZLALTEZE Almost needles turned brown
Infection 4 : $FEENHT0%HBZE 70% of needles turned brown

index 3 : 7~ 50 # 50% of needles turned brown
2 1 30 » 30% of needles turned brown
1 » 10 » 10% of needles turned brown
0.5 : $1ECHE S D% { Numerous yellow spots on
FEHbohs needles observed
0 : P B LNy No-observed



16

ThoREXIZ6 A2 B TIRHFERIZLALERY
T, ZOBRIAOAETHIBREFERD L, FFHED
FOIBLEBLLL L hdrot, THhIZIL, 4 A128
CERERO S L oTIkvThbd 6 B2 Bicid
CIREDE L CGEFTL. s 4 Bin B2 ko
D, Thabb, EHEDNBEEIBEL TV d
DTIE6 AICIZITEALEHEIBREL. 8 BITidTF
D) BHPLSHR NIz,
ARAERERIT, BREAOHEIS—RIZ4LBLEEZ
AHPLEEL. 4RP . TOCHREHELCETTS
FEdEBRREIC L7,

2 HWEEROBEK
FROBWEPEAROBRRCRITTREOVWTREL
AL
(1) AEHE

PAEII1973FE I LIBWRE R UM B EERRTER L
Tro THY 2EEEAKREMHL, RERBEICIVEE
H (BHEDC%YRENEE). BEY (S8HEDN30%
BENEE) . BREH @ {BFEFROLILZV) IIF
NENRDL72(FR—8), RAREE 4 B24BITIT\,
BBV TR ENEEABRIR LIEAB SR RE
L. WExEZI34 A24BICHARLERY, 1 HEMRAEL.
BUERKRICHR 72, 7o, AD@&HhE8% L TERKIC
3 LCid 3 B ORIERICHE X AT 72,

BFMRETER No. 5, 1995

AEIE5 ~10BC» 1T TEA 1, MEABoFHEL
WA REFHOBRELHIE L,
(2) AERR

BB ARRIIR -8 IIRT, REFOMHAEZ
KTl MREEH12.8cn. BREEXIE20.200 T, &
bR ROh 2P o7, THIIHL, BEBHOHEL
BAXTIR6BIC12A, THIC9A, 8AICAAE, 98
I 3AMGIE L, HHBERIIB%IEL., EEFRo7220% D
HARDBEEL DT I THo7z, HIEEXTIE6
BI1IAR, TRIC3A, 8. 9 AICEZHIAMBEL, 8
RiI9% T, EEHOMEEE Ten ThHo 72, BEHIT
HxEZ, BLBEEAR L D ICHBRREONT, $7/-, £
DHEEIRIELHICHRTRRELLIEBETH 72,
EBRIIBIIIRRELE- IITRT, BREHDOHELE
ZTIXHRED10.2en T, HHEIEIRON Lo, Th
AL, BEBTHEIEL LHAIE6 AICI3KR, 7H
29K, 8RIICSA, 9 AIC 2GR L., HIBFII81Y%

ZEL, EEBoHAVBRER DT 21.7TaTH o

2o BEHTCIIHEREDNL.3cn T, BREHICHAHEE
Bhi Lol PREBRAELN D072,

3 EE

Lophodermium iwatense \= & 5 <7 V5L S5 WIRDFHH
X, WUDUAZACERLL LTHNS, BFE LAWK
%5 ERERBBICEEL. 4A% - TEA2L5AEH

F—8 AFIHAOEBICRIZTEE (HMH) (19734F)

Table 8 Effect of damage of needle cast on the growth of 2-year-old

Japanese red pine seedlings in nursery (1973)

HABFROK S [ WA WOEROE THEEE

EERBOFE Number of Number of Percentage Mean growth of

Source and condition seedlings seedlings of killed seedlings (cm)

of the seedlings tested killed seedlings (%)

BEH Mg 35 28 80 3.0%0.71

Seedling  Transplanting

affected HBAEE 32 6 19 7.0£2.07

severely  No-transplanting

BEW? HAEX 30 0 0 8.5+1.93

Seedling  Transplanting

affected EXEE 34 0 0 11.1+2.59

slightly  No-transplanting

REH BAEZ 30 0 0 12.8+2.31

Healthy  Transplanting

Seedling ERXEE 36 0 0 20.2+3.48
No-transplanting

*1 HEY  SHEOSYREIBE

* 2

* 3

Seedling affected severely : 80% of the needles turned brown.
BEY : £HEDONXREIBE

Seedling affected slightly : 30% of the needles turned brown.
BEH 2 ERFROLNL W

Healthy seedling . No-affected.
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R—9 FRIBROEFICRIZTHE (EHH)
(19734)

Table 9 Effect of damage of needle cast on the
growth of 2-year-old Japanese red pine
seedlings after planting (1973)

MEEAR SRR WERE ER FHBEE

Source of Number of Number of Percentage Mean growth

seedlings seedlings  seedlings  of killed of seedlings
tested Killed seedlings (em)

(%)

#WEE! 36 29 81 1.74£0.37

Seedling

affected

severely

BE 2 37 0 0 4.3+1.37

Seedling

affected

slightly

s 32 0 0 10.2+£2.29

Healthy

Seedling

*1,2,3 £—-8&ML
Same with the Table 8
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F0 ) RFOBBOREIIER (19854)
Table 10 Discharge of ascospores in Lophodermium iwatense and L. pimastri with the lapse
of time at 20C (1985)

L. 1watense L. pinasiri R
pee]
BE R #ThRFHR TR F*F%
(FER) Number of ascospores casted Number of ascospores casted
Hours K 18 Repetition BRFEF K 1% Repetition BFRFE
passed S 3 Spore ¥ ¥ Spore
(hr) 1 2 3 4  Average  germination 1 2 3 4 Average  germination
2 0*1 0 0 0 0 0 0 0 0 0
4 6 0 0 0 0 0 0 0 0 0
6 11 10 10 8 10 — %2 12 0 0 0 3 -
8 36 23 13 10 21 - 15 10 8 4 9 -
10 52 47 30 20 37 - 35 26 22 12 34 -
24 146 132 126 96 125 + 72 70 40 38 55 +
30 255 240 210 148 213 ++ 80 74 73 51 70 +
48 455 390 382 217 361 ++ 170 102 98 80 113 ++

#1 15 (1500%) %) olRFiH

Number of ascospores per a visual field of microscope
*®2 —:17zL + 4L ++ 18w
— I none + lsparse ++ ! many

BB THIXTIERE £ 87, 92, 94, 98K US100% = FAES
LizF =9 =it A, BE220CIKR-7, 4B%
RUBHBRIZTHMORAST A F/5 A LEICET LT
HAEEHL,
(2) ERER

F 09 RFHE ORFHEZERL R —101CRT, L ivae
tense TIIFDOIBEy MEHEILFOIBRFORK
HAaA LN, 6EFEFETRETORTHRENA LN,
UFFRRICIZETRFESS 2D, BFELR LN, 48

BEEARICIETRFHRISLICHEL, BFREFELISLR
b7z L pinastri T F D) 8Ly b 6 BREZ»OF
DHIRFOBMAAS N, SEEMFETIIETOR TH
BHbNT, URBBETRETRFEIPCREL. BF
bRON, WBRFEZRIEIETRTIEL, BFREFELS
{Tro7z,

L. iwatense 1% L. pinastri \ZH~, F O 9 BT OB A
BAD2OM0MEY IETRFHD LVERIA LN,
FOHRFOBE LIBEL DBFRER-11IZRT,

F—11 FoIRTFOHMERELOBER (4 B#) (19854)
Table 11 Relationships between temperature and discharge of ascospores in
Lophodermium iwatense and L. pinastri (after 4 days) (1985)
L. fwatense L. pinastri
w E
Temperature K 72 Repetition K 18 Repetition
(c) 1 2 3 4 1 2 3 4
5 + % + + + + + - -
10 ++ ++ + + + + + +
15 +++  +++ ++ ++ ++ ++ + +
20 4+ttt t++ e+t +++  +++ ++ ++
25 FH+ At + +4 ++ e e e
30 + + + + +++ ++ ++ ++
35 + + + + o+ + + +

¥ 11REF (1506%) L2zhETHRFHR

Number of ascospores trapped on the slides under magnified microscope (X 150)

* . ~10

+ :11~100
++ :101~1000
+++ 1001~
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F0 5 BFORME LIBE L OBMR (19854F)

Table 12 Relationships between relative humidity and discharge of ascospores in
Lophodermium iwatense and L. pinastri (1985)

L. iwatense L. pinastri
BAMBEESE AREE ETHFH REFER ETRFE R
Salt in Relative Number of Number of
oversaturated humidity (%) | ascospores casted Germination ascospores casted Germination
aqueous 4H# 8 Hik percentage T4 HB S H#E percentage
solution after after (%) after after (%)
4 days 8 days 4 days 8 days

H20 100 68 309 0 69 383 0

K25804 98 0 0 - 0 0 -

KNO3 94 0 0 - 0 0 -

K2 HPO4 92 0 0 - 0 0 -

KC¢ 87 0 0 - 0 0 —

L. iwatense TiX 5 ~35CO#FH THRE L, 20C THREfE
ZRL, DWVWTISTC E25CTTED o720 L. pinastri Tl
5~35COHEATHEL, 25CThoLd% (. 20T
20C £30CTE D272, L. iwatense lXL. pinastri 12 H <,
EFOBEBERIZPLCERMICH L Z LITRENT,

FOIRFOBM EEBELOBRER-121C7RT, L
iwatense, L.pinastri &I BRIEE100% TFD S FF
R S N72AhS, BT TR Xz d oz,

2 FOSRTOHEF
(1) AREFE

9em X FYID ESZIZFD D BATWEICEZE LD
TE) rTRNMFIT. 20COERBERGFT. 108#HFIC~
VHEEMNHERER EICET L2F0) BF2HER L7
T 0 RFRFORMBEEL LETOIRFIZOWT
#FAEL,

mELOBRIZI2THEBCETCHOMTS TTDICHK

EL-HREKRET, 2HEL 4 HEOBFFLHRN,
B, IVEETERERETRA L0 o -
KBWTRFFIERICEFTHILEHELZPOTH
5,
(2) REHR

F 0 REFRFOFHNZEBEER 131K T, L. iwe-
tense TIEFD ) By MTEBBEIOEIFENALRN,
26/FHI1£1235% . ASRFRIRICIASS B DRFETH -7,
—%. L. pinastri TIZF D Mt v b20RERIHEA, S I
A O, 26FFHEIC 8 %, ABHFHITRICIL53% DFEFE
TH o720 L. iwatense V¥ L. pinastri \ZEH, FEFEAFEL
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A, B). BEEEIZ20C. DWTBCTHo7-, 4 HE
TIX15C, 10CTOEFIIRIEL 2, L pinastri TR
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Table 13 Germination of ascospores in Lophodermium iwatense and
L. pinastri with the lapse of time at 20C (1985)

L. iwatense L. pinastri

%8
kM | AL FEHER BREFER | AL FIFE RARFER
(ReE) | BFHR faF%
Hours | Number of Germination Mazx. length Number of Germination Max. length
passed | ascospores percentage of germ tube | ascospores '  percentage of germ tube
(hr) | counted (%) (pm) counted (%) (um)

10 200 0 - 200 0 -

14 200 0 - 200 0 -

17 280 2 10 200 0 -

20 265 10 20 233 3 10

22 226 16 30 228 4 20

26 293 35 40 213 8 30

30 230 48 50 236 15 50

48 258 85 120 263 53 80
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(2) FRERR
BEEREDECBITAEZ) ORF 2 K-10I0R T,
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L. lwatense

L. pinastrl

BIODIELR
Kinds of agar media

AT ~FHER D2
Potato dextrose

FEREL& DR
Saito's soy
TVEEMT

Pine-needle decoction [

EFTF+R
Malt extract

TwHOAXY )
Waksman's solution

UFr— K
Richard's solution
YTINRy T
Czapek’s solution

BTOER
Diameter of colony

H—10 FEEREHECBITI2HEZ) OREF

(20C. 158#%. FX~ Y5 BOFHE)
Fig. 10 Myecelial growth of Lophodermium iwatense and

L. pimastri on various kind of agar media

(at 20°C after 15 days, average of five petri

dishes)
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L. iwatense 13 L. pinastri {2, WTNOEREERIZ
BWTHEEZ) ORBEVPRFTHo72,

SEERER LSBT 2HEE ) O ER—14, KR
6E,FIZ/R T, L twatense TIIBEEREEM LBV T
BER, BIKT, FLOALIEBY, SPEAIENEW
I EBEMBA LN, —F, L pinastri TIXBBFR, ¥
O — FIRTARE & 23R ICOT, [KFEARD 2

Cwie)HERrR LN,

BEHBITIIAE L OITRT M PR bo— RERKEH
PEBREL D OERERTIEAENS (. BEvoll
L, <V EENITERERLT v 7 A VERERT
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Table 14 Cultural characteristics of Lophodermium iwatense and L. pinastri on

various kind of agar media

B # . L. iwatense L. pinastri
Agar media
TARY) —% N—T a8t
A 7 b #RaK ® % vo—-FRK B B
7 & 2 b BhEL MURK HREL HURH
o - 2 FEGAR ZEEAS BBCRIUEARHRA fPERD
Ivory ¥, cottony, dense, growth of Beige at centre, chestnut brown at
Potato colony vigorous, concentric, aerial margin, velvet-like, dense, growth
-dextrose mycelia abundant of colony vigorous, fan-shape or
irregular, aerial mycelia sparse
TA R — PAXFLI O
FAEKLLOI® | Bk & & vYo—-FR B %
Saito’s soy HAEELLE MWUELBH HAEE HBUERL
ALK SHEAS AHE KPERD
Ivory, cottony, dense, growth of Silver grey at centre, chestunt brown
colony quite vigorous, concentric, at margin, velvet-like, dense, growth
aerial mycelia abundant of colony vigorous, irregular,
aerial mycelia sparse
TAR)—FTA b A—FFAER—T 2 B
~ V£ EERT #He oM BhEd HMUTR
Pine- BAELS HBURPTE BHR
needle EENEEN KHEARD
decoction KHPERD
Ivory white, thin, growth of colony Khaki at centre, beige at margin,
moderate, concentric, aerial mycelia thin, growth of colony poor
sparse fan-shape, aerial mycelia sparse
AT A b TAFR)—RBL W
*x * WK & & Yo—-FR B #
I ¥ 2 EXES BURMH WAESL MOREH
Malt FLLHEK fPEARS BBARSUIAHAl A4S
-extract White, cottony, dense, Ivory at centre, chestnut brown
growth of colony vigorous, concentric, at margin, velvet-like, dense,
aerial mycelia abundant growth of colony vigorous,
fan-shape or irregular,
aerial mycelia sparse
TAKRY)—FTA b Hoh—F@
Ty IATY f AR ] vo—FR B #
Waksman’ s BhEd HBURKF HAED MUORR
solution ELESEIN LN WER I A
KPEARD KPP EARD
Ivory white, thin, growth of Pale khaki, velvet-like, dense,
colony vigorous, irregularly growth of colony poor
concentric, aerial mycelia fan-shape or irregular,
sparse aerial mycelia sparse
VFr—F L BF LRV E{EF LW
Richard’ s No growth No growth
solution
VTR ELRFLEW 2L RFLRW
Czapek’ s No growth No growth
solution

XBEEIIARE 2L 5,

BEZH)ORBLRELOBBREYR—11IIR T, L. iwa-
tense TIX20C A D BE VBRI T, 2V T2 THREEF
THolz, ISCTIREFTIELY, 10CTIRT {EME
BOAONID, 5T, 30CKRUBCTIEFE o/ EF

Colar name after Kubota30)

Loz, L pmastri TZBCTHRL BBV RT T,
DWVTCTRIFCH o7z, 15CRUIBOCTIIEFLS
D, W0CTIET{ENCEENALNIA, 5 CTRUSS
CTIFEoK BB Lado7 (BM7C,D)
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Fig. 11 Influence of temperature on mycelial growth

of Lophodermium iwatense and L. pinastri
(potato dextrose agar)
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densiflora  thunbergi

M o o —_—
Stored on forest bed ¢oo-e

=1 6 O-=-
Stored on nursery bed o-==0

®ICDBT

Hanging from branch I
18?) — =R —a §--u
Stored at indoor

 om =
Percentage of apothecium formation

P

i - J
Sept. Oct. Nov.

June  Juy  Aug.

H—-12 BL22RERHFODLIBIZFOIRO
Wk (19754F)

Fig. 12 Development of apothecium on diseased
needles stored under several different
conditions (1975)
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%—15  Lophodermium iwatense DT D ) JF D
TeBuEEE (19754F)
Table 15 Season of ascospore formation in
Lophodermium iwatense (1975)

THIID VA= SA))
WER B BEEEL BESEL
Date of On the brown Oh the brown
observation needles of needles of
Pinus densiflora Pinus thunbergii
June 18 &  None 4 None
25 4> Sparse 4 None
July 5 4 Sparse #& None
14 % Many 4> Sparse
22 % Many % Many
Aug. 12 % Many % Many
Sept. 5 %  Many % Many
16 % Many % Many
26 % Many > Sparse
Oct. 9 4> Sparse 4> Sparse
18 7 Sparse > Sparse
28 #  None #E  None
Nov. 6 4 None 4E  None
26 4 None 4  None

FRHTF 0 B0MOFEHFHREIC LB
Formation of mature ascospores in 20 sample apothecia were
observed under the microscope at each periodes.

£ FOHIROFILFOIRTIRED LGV,

None : Apothecia immature and no ascospores were observed

P FOIROPIFOIRFIVLEBDLN, FDIRETF
ERFORBF O ) BOEESIIS0% LT,
Sparse . A small number of ascospores was recognized in
apothecia and rate of mature apothecia was less
than 50% of apothecia observed.

I FOIEOPILTFOIRTFEE(BDLN, BT
D) BOEEII50% L L,
Many : A large number of ascospores was recognized in
apothecia, and rate of mature apothecia was more
than 50% of apothecium observed.

TALUBERFO ) BIVWTNIABTBETFOIRFIX
B LN o,

FEXRED LICET L-Fo ) laFoltifie 1 7%
(1504%) HOBOTHETH—13RT, THTVE
ROWBEEHETII 6 ATALS10A LA HITTFO)
BFOETHERON, FIL8 AEAIE o7, 70~
VHEARDBEHETIX T APEPLI0R TAIK2ITTF
DIRFOFETHRLN, HFIC8ALDE I BRBICS
MNoiz, '

3 FOSRTORE
(1) REZHE
EFEMEABHO~ Y EL DL VWREERETHEAIC
2m (1X2m) OB/ EL. TZIWK5ATH, &
TREELY— I E oD, ZORKTLEEIZZ) &Y

BFMELHER No. 5, 19%

e—e 7 HATVEAK
Japanese red
pine seedling
0—o0 O WVEAR
400 - Japanese black
pine seedling
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Number of ascospores
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B—13 Fo0RFOBLE
(Fo 2 B33 1 BB (1504%) RO,
9 EFAEDFY)

Fig. 13 Number of ascospores discharged from
apothecia (Number of ascospores per a
visual field of microscope, average of
nine repetition)
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Fig. 14 Discharge periods of ascospores in
Lophodermium twatense
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Season of ascospore discharge in

Fig. 15
Lophodermium twatense (Average of
experiment during four years from
1976 to 1979)

DI REFEEMIBWTT A ED~10A EEIIH»T T
REL., HIC7TATH~9 A LBOETERTH -/
@ FoOIRFREOES
FRIEIFR-161IRT X )10, A %8 U 78R
JAFEOERITA S &, HRI0nDE & TIXTIEER
I, THIERIEEIRTED63% TH o725 30em®
EBETIHI7T% A L, 50emTix10%., 100 Tid 6
% & &SI LTz 150emBl EIC7 5 L IREBL T3
I AR ko, LAL, 40 DFHETH T
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Lophodermium iwatense DFO ) JATFRE L @& L OBFE (19794F)

Table 16 Relation between various heights and discharge of ascospores in Lophodermium iwatense (1979)

B B F K wE
AEEAH Number of ascospores trapped Temperature (C) FERi=
Date of ) & & Distance above the ground (cm) ke ®E FB Precipitation
observation | 5 39 50 100 150 200 300 400 | Max. Min.  Ave (um)
July 23 163 35 8 3 0 0 0 0 27.3 20.3 23.8 81.0
30 2 0 0 0 0 0 0 0 26.1 20.1 23.1 0
Aug. 2 315 68 55 40 4 2 1 1 25.9 22.1 24.0 26.8
6 47 34 24 15 5 6 1 0 28.6 16.4 22.5 14.0
7 123 34 11 10 10 5 4 1 24.1 19.9 22.0 16.0
8 61 26 1‘2 1 0 0 0 0 24.2 18.3 21.3 0.5
& Total 711 197 110 69 19 13 6 2

BRAUE 75 © % 18X 18m?” 1 H
Number of ascospores trapped : number,” 18 X18mm2,” 1 day




26

BFHEEHER No. 5, 1995

5—17  Lophodermium iwatense DF D 3 TR & R L DR (1979%F)

Table 17 Relation between the metorological conditions and discharge of ascospores in

Lophodermium iwatense (1979)

moE i 3 B &
WEAR FERlRTH| R & Temperature [EFRE Relative Wind
Date of Number of Weather () Precipitation  humidity velocity
observation ascospores (9 a,m) (mm) (%) (m/sec.)
trapped B EKE Y (9 am) (9 am)
Max. Min. Ave.
July 23 163 53] 27.3 20.3 23.8 81.0 98 1.0
Rainy
24 188 5 30,1  19.5  24.8 6.6 78 3.0
Clear
25 0 i~ 29.6 21.5 25.6 0 88 3.0
Clear )
30 2 = 26.1 20.1 23.1 0 92 1.0
Cloudy
31 188 5] 29.7 19.8 24.8 8.0 92 3.0
Rainy
Aug. 1 1 3 28.7 20.8 24.8 0 97 1.0
Cloudy
2 315 = 25.9 22.1 24.0 26.8 82 1.0
Cloudy .
3 12 i 27.3 15.6 21.5 0 75 1.0
Clear
6 47 £ 28.6 16.4 22.5 14.0 98 3.0
Cloudy
7 123 & 24,1 19.9 22.0 16.0 95 3.0
Cloudy
8 61 & 24.2 18.3 21.3 0.5 85 1.0
. Cloudy
9 0 i 28.9 16.8 22.9 0 88 1.0
Clear

BREURS 5 - 183718 X18mm2 /1 H

Numbre of ascospores trapped:number,”18X18mm2 / 1 day
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of ascospores in Lophodermium iwatense



EFHEEOR No. 5, 199

4 HEFSR

Lophodermium iwatense® F 0 ) 8, F0 ) BBTFDOFK
R IOV TIIRIEHE CICBRTE 2, E612E
FERERBRSENOT AV BEERILBEL 128
ERFEL, BT BT owTLREE, SHEREE,
BERBRLR LICL o TEBEHLMILOT, Thb
DO TCREDEFEZFLHE (H-17),

(1) #FFRAL

BITBE, KELRECS AL 250 L ETFE
BRENb, 5 APAICLR S EZOBIZEFITR S,
5 BTADS 6 AREIh T TEFOEHIIBAL 25,
BFiEe AT@Ic sl R, 7THIIIHEFEN
CHFRBOONEL 25, B, BFICEEFEDN
7\,

2) Fo5RTFRA

RIBE, BELIRBECTO)BHIIANTL 200k
6 AFEZ AN THD, ZL T ATHICRSLLTFD
FFHAEEE N, 7T APE25 9 AREIITTED
FRIEEA LR D, 10BICRBLETFOIBAEELELRS
DAL, NARIZIZEAELDR LR TFD I AT
BEEH LR,

5 ¥ &

Lophodermium iwatense \ 3 FIZBEEE L-RHELIC
LEDEFFHIANLFOIBREREL, F0 ) BF
BOMIOBEIZIIF O BFOREIEE S, FOHE
FORREZEFL7 Aha~9 AbaTHh, $/-. B
MBI AFD ) BFORBEHOE—2137 A TH~
9 A EET, ZoORHNT YENOBRERTTH S,
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R
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=3e3i! 8% R
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FOSRET
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B—17 <V ELZVHE Lophodermium iwatense
DETEE
Fig. 17 Life history of pine needle cast fungi,

Lophodermium iwatense
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T3 - B XL pinastri l2 OV T, ERTHREL
TAERMPORICEBEL, 5~6 AIEELLRELICT
DI WITLED 8 Ao LS ED, FD I JFiE10
B LERENE, LT, 705 BTORBREH
3BED6 A LA~ 7 ARET, ZORBINTYEAD
BRREEATH L L HELTWE, TDXHIZ, L iwatwnse
& L pinastri E T F DI BRTFO I BTFORE, /-
FOIRFO7 Y EAOBRERRZ2 EICBVWTRKECE
%5 ENHELNIIR ST,

KIZBT B L. pinastri DF D) A FOREEFEA IO
W, Powell & Leben®® (X 8 A TFH~ 9 A. Nicholls
& Skilling?? I8~10A C#D ¥ — 27 139H. ¥ 72 Merrill
& Kistler3® 13F 09 faFI2 & 5 < v ENOBRGREH X
TATHE~8R & #hZh#kE LT\ 5, Minter & Millar
O 3w VEIIEETAELALIVWREIEOFD ) BT
DOREEER IOV THRX, L. pinastri DFD H AT OR
Iz 4 ~8 ATEDOY— 2135 A, L. conigenum i3
10~6 ATFDOY—21%11~ 2 A. L. seditiosum % 8 ~
4ATENE—271310~12AThY, BICLhFDI
FORBEFASEL LI L EHLPIIL TS, T/,
Lazarev? 21— TRAZE7I2BWVT, L. pinastri DF
DHIEFIES ~ 6 BICRET 2010 L. WEHEDH
L. seditiosum 1% 8 AHAI~10 & FNFNREEFHI TR
BRBHZEEHRELTVD, L seditiosum \ZD\W\ TIIHEE
55 FHREIZBWTFO) BFREEEHIZ6 ~8AT
ZD¥—2137 A, Uscuplic® F2—TAFETIIH
WTFDO)EFICL B2V ENOBRLEEAIE8 A 1 H~
9AIHERRT WS, BXH1 FHEICBVWTTY
ELHPVRERIT L mazimum DFD ) FAFRENT S
BTH~8ALHEITFOEY -2 7 ATHLHRELTW
%,

BFRTTHIVEHIKRELRBEL 52 72 L. iwatense
DFDI)RFOREEEHOL -2 37 ATH~ 9 A LA
T, COLICELLVREORBIZL D F DS BT ORK
BRI RRZ Y, o TV E~OBRABHLEL S 2
EHRELDHBBFIE o THLPIZER TV S,

L. iwatwnse D B S 12 B} 5 F D 9 BT OREULIERE
HiZEL, ERRACIRIELAERELZY, 202k
BFDI)BEFHBERIEEL0% DEEIDARET 5%
PEERFER LY —3 T 5, Nic-holls & Skilling?? ¥ L.
pinastri D F DI R F 1L EMREFICE (REBT 5 Z & 23k
HELTWwE, TOIRFIEWEREICE RET L01EF
DI HKERIT 5 LIZE o TFOIDEENET D,
FOIRFPNFICILERENEOTHEEEZD
na,
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L. iwatense DF D ) FBFORBUTIZ L A EPHBIUT
EhoTWT, TNREBLARBLEV, 20X %
BRI AR VY EOHALCHBAROTREICE L
LTRETAHIEZETIT TV A,

VI Lophodermium iwatensell % %< %
SBVIEOFRE L BRI

1 HERE & %% & OBk

ARI BT BEGOBEVFTIICSCRBETS I
BB EIN2DT, HIRLFFROFEE L OBMRLHED 5 72
DIZROAEBRE T o 72,
(1) HEFE

A I3 EFRAEABRSHBEMICRE L. 20
SRERMIZI6TEN HEK—18D X D R EZREL, BER
UHERE %47 - T\ % JEREER# C, ZDHEIEEIIFR 18
DB THD, ZFRiF1 7Oy 720D =ERIELIRE
WIVEREBLTH S, 1972 RU1I76ED 4 BIZT A=
VI1EEBHARZEREZ L, TENRBEFIEXRICKR
DEHEIZ L > TRBEHEOEKIIOWT, FEELRIC
BRIRMORAEEL Lize T LTFHRFRHEBELUTO X
IWCEH L,

BFMELR No. 5, 1995

BE (n3) : 2EDS0% L ESEBE, I3

ME (ng) 1 £HEDI0~50% 8K, B2

ME (m) : 28EDI0%KRHEIBE, B

L (n) 1 &LBHEIBOOLIL, RO

Elzié]'ﬁﬁi?ﬁ‘ﬁ=3n3+ 2ng;1n1+ Ono

N=n3+n2+n1+no (ﬁ%ﬂﬁ*ﬁ)

B, EREMA TR0k,

(2) HERIER '

1973554 B 7 X LBRE R -191TR T, BR
BEXEDTRTOEAKILE S WBEREIX 100% ThHo
. FDBRFRER AL L, BEBX TRIMEFEISC.
BEWHDIDR T, FHBFEESRSEr o7, FIN
B, E82FRX T FHBRIBEISED o 72, £hIH
LHREEAK IV INOBEHOLED2EE0E . F
BRFEBELBL hoTW, SEXX L EHEBX TH
FEHBFIRHAE D 0 72,

19774E 4 A8 BICREL B R 2R 2007 T, BW
BERE LT RTOHACESNEBHREIZ100% THo
T FOBRFREL A5 L, EBEHXTRIMEEFE (.
BEFHRID 2T, FTHRBREIRLEr o7, B2
X, EHEBX T FHRBBEAMEY o 2, £1IH

x£—18 EHHAERIIBIIHIEEE -
Table 18 Amounts of fertilizer applied to the seedling bed

(1nf¥b, per 1uf)
FHRERH it % B %
Organic fertilizer Chemical fertilizer
X% | bolm B | iz RE BF 15 Fehn
Strow Sawdust | Ammonium  Urea Calcium Fused Potassium
Plot compost compost | sulfate super phosphate sulfate
(kg) (kg) (g) (g9)  phosphate (g) (g)
(g)
A DbOHRE 8 8 0 40 20 50 30 15
Strow compost :
B bR 4 4 0 40 20 50 30 15
Strow compost
C DLHE 2 2 0 40 20 50 30 15
Strow compost
D $REHE 4 0 4 40 20 50 30 15
Sawdust compost :
E SERBHE 2 0 2 40 20 50 30 15
Sawdust compost k
F = & % 0 0 40 20 50 30 15
NPK
G & 2 % 0 0 0 0 50 30 15
PK
H & ¥ B 0 0 40 20 0 0 15
NK
I & m B 0 0 40 20 50 30 0
NP
] &= RO 0 0 0 0 0 0 0
Check
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F—19 ML~ VESB VIR (Lophdermivm iwatense)
ZH & OBfR (1972~19734F)

Table 19 Effect of fertilizer application on the occurrence of

needle cast of Japanese red pine seedlings caused
by Lophodermium iwatense (1972~1973)

29

3n3+2n2+1n1+0n
YRR
Average of infection index
N=n3z+nz +n1 +no
(&FLEAEL Total number of seedlings tested)
n3: HE, BREEK3

Severely affected, infection index 3

* 1

WERY | B F ¥ | THBRREEY | BREENEE 2 nz . PE, BREK2
X4 | Number of | Percentage Average of Degree of infection Moderately affected, infection index 2
Plot | seedlings of infected infection (%) n CE. BRIERL
tested seedlings (%) | index (%) 4+ ++ ]+ Slightly affected, infection index 1
no - &, BREEO
A 84 100 2.58 64 30 6 No- affected, infection index O
B 80 100 2.55 65 25 |10 .
C 80 100 2.41 56 28 |16 * 2 BIRRERE
D 82 100 2.41 52 37 |10 Degree of infection
E 80 100 2.25 43 40 |18 e+ WEE (EHEOSB U EIEE)
F 68 100 2.19 41 37 |22 Seedlings affected severely
G 82 100 1.89 28 33 139 (more than 50% of needles turned
H 80 100 2.07 34 40 |26 brown)
I 81 100 1.79 18 40 |41 ++ FEH (&HFENI0~50% 1BE)
J 94 100 1.23 5 15 | 80 Seedlings affected moderately
LSD (0.05) 0.46 (10-50% of needles turned brown)

+ EE (EHEOO%RFEIBE)

L CHBEBAR I IR MERO S0 28408 <.
EHRBRIEEI T o TV, CEXRLEMERT
b EHRRERESE o 2,
B VEARDEFTRIEIZOVTASB L, DOHEPHEHAKX
(4kg/ o) CIXHH19.0cn, HE33. 49, RITE7. 2,
EERXTIIE®19.0cn, HE23.29 ., RILES. 9mm,

197746 4 BICFAE LT

£—20
(1976 ~19774E)
Table 20 Effect of fertilizer application

Seedlings affected slightly
(less than 10% of needles turned
brown)

EEFX TIIHH18.3cn. HELS.49., BRITES. 4m.
EEEHX CIIEE18.4cn, HEL7.1 g, RITES. 3mm.
Tholz, 2 rEORHEN S, RFOBEIHAORE
DENERHXPEZEX TL2 . BRAOEEORW
HEMAR S SERR CRBREI® 2 ), BEEE
AEBREPOTOERE o7,

IR & <V 5 BVR (Lophdermium iwatense) FSH & ORE4R

on the occurrence of needle cast

of Japanese red pine seedlings caused by Lophodermium iwatense

(1976 ~1977)

EikoNd B W o® SR ARRE ! BIARRERERIEIE *2
X& Number of Percentage Average of Degree of infection
Plot seedlings of infected infection (%)
tested seedlings (%) index (%) 4+ F+ +
A 93 100 2.03 34 34 31
B 106 100 2.21 49 23 28
C 99 100 2.25 49 28 23
D 100 100 1.92 23 46 231
E 90 100 2.19 39 41 20
F 113 100 2.30 50 31 19
G 97 100 1.79 22 37 41
H 101 100 1.79 25 30 46
I 99 100 2.27 52 36 22
J 98 100 1.39 6 27 67
LSD(0.05) 0.54

*1,2 E-1EEL
Same with the Table 19
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2 BAROHMEIM &Rk L ORER

RIS SR, FBIEIC Lo TIRPEL L2
HAR, & b5VIRIEBA L EAR SICRENE L, B
AEMHARBELERT 5 L) KBBEN -0 TUT
DREBREIT 572
(1) A5G LR L OBE

O HEBFHE

19724F 4 A, YHHMIBTRO L) 2R LT
T, ZEMEREICLVEELL, 178 b
(1) 72V EHOmBIEDOT A<y 1 FEHAE
4943 O Z AT 7=,

OWER : £EHHTIIANA~B4E 4 AI13AFTH
KEEH), ORYHEX 118 2 BITBRY Y #E BT
T 10em DER S TREIMTT 5, OKREX @ 118 2
BICHARZIEEY B, 1 ARE~ L CEMCRET
b OFFHEX : 4 A6 BICEHARERYER, 1K
Wiz L CHEMICRAET 5, OBER @ LRV
MBED B bk,

19724E 2> H1973F 2 COREHIIE — 7 127K
T &) ICHBOEICHE L TRESEFEE IS L L,
HARNEIRET B2 L3 hh o, BIHAEIL1973
£ 4 BI3HICHERBR LR LEBETIT- 72,

@ HEBRER '

BRIR-2LIRT IO IC, HRETIREESERE
, FHRFIRBD B o7z, TNIFL, HERXT

BFAERLHER No. 5, 19%

BHEBH IR LT, KBS IMEE TTHBHRER
b o7z, FIRMEX LRYY) KIFRE & REEIC
FHRFIREATE . RER T b FHRFERES
Moz, BERX THREMEEX L ) bEEITKEL o
pAS

(2) ZHARICBIT 2 EAROHBERR & Fom & DB

FRORBRTAHMICEA L B THRE L 2 KIZF

ROFBERLRPo7:DT, TORBRHLERLOB
%%*ﬁ%ﬁ Lf:o

O HERHE

19774 4 B, SBEHMI BV TRO L) ZR % =&
FIBELBEIC L VREL. 178y (1nd) H72D
HEL0nBIBEOT7 <y 1 EEBEAREZ49RTOM LM
1726

@QAFLYIMPEX  EHWTLIAI6E~BE4 A8
BHETHALE) . ORENHEEX | 45U TIA
16H~12A28BE THA%2E ). OHERBERX | ¥
HWTALASA~28BF THAEE) . OREBRI LT
ERBEX  FSWTILAI6H~12H280 L BF 4 A
8H~28HETHALE ), OHK | BSYWTHA
T WE L2V,

2B, BEICIVERPERL, TUHEETHLE
EIURARE Lo O THEEREI S L XEHNT
BARE T OBMERENE,

197742 51978412 COREHIB IR — 7 12R

F—21 HBAREOEVITVES D VIR (Lophdermium iwatense) I FIFTE

Table 21 Effect of the difference of wintering condition on the occurrence of

Japanese red pine seedlings caused by Lophodermium iwatense

AERI B m O=E FYBmIELE ! BRIEERIZIE *2
X4 Number of Percentage Average of Degree of infection
Plot seedlings of infected infection (%)

tested seedlings (%) index (%) T+ T+ +
# " 136 100 1.05 0 4 96
Covered with
lawn
B 136 100 2.75 74 26 0
Root pruning
* I HE 11 100 2.32 41 49 10
Temporary
planting in
fall
# R H 142 100 2.85 85 16 0
Temporary
planting in
spring
OB KX 147 100 2.88 88 12 0
Check ’
LSD (0.05) 0.24

#1,2 F-19:EL
Same with the Table 19
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AR BT ABARDEBEREIAAT <V E 5 5 WK (Lophdermium iwatense)

F—22
BECRIZTER
Table 22 Effect of covering periods of seedling bed at winter on the occurrence
of needle cast of Japanese red pine seedlings caused by Lophodermium
iwatense
R AEAK R TEHRERRE BERBERIEIE *2
Date of Number of Percentage Average of Degree of infection
covering seedlings of infected infection (%)
tested seedlings (%) index (%) o+ i +
= 3 B 145 100 1.54 8 37 55
All periods i
REW - HER 146 100 1.70 15 40 45
Before snow
coverage
After snow
melting
B F OE 146 100 1.86 25 36 39
Before snow
coverage .
H B & 145 100 1.79 11 57 32
After snow
melting
B K 144 100 2.30 41 48 11
Check
LSD(0.05) 0.40

*1,2 FR-19EFL
Same with the Table 19

TIHICI2ATH~4 A LT, MEERLENS <.
BAIZ12A TA~48 LA T THSE L7 BmALIL1978
£ 4 A28HICHIERBRLF LEHETITo 72,
@ HEBRER
BREIEX-22RT &), BRCHEEERHESE
%, FHRBFERIZ2.30E BRI EI o7, Thicxd
L, HEBELAEXKEZWTFhdEERHOREII L, F
WRFREHD Ko o, BICSHEEE L X TEFYR
FRIEEA.54 L R b Ed o 72,

3 % &
T3 - BE? 2, BEEHXRCT 27 A<V OXHF
HERT, ARIEMER CRELRLTVEREL T 5,
AHABRDO17TEDOKRTIX, EMER THEITKE .
—7%. REOKETIHEMEX I HBHHEEIVNS W
EVH X I, —ELEREE RS hholz, D
i, BETEOEETERE L R BEICAR»RE
LR TV BTV 205, RABER CIIMEBAX T
BEVPRE L ERBRTHREIW NS D o720
FRBRCRBAOERV B 2 o HEERR 2 & T
BEHIRE L, HAOEESTER BB PEEEX
THEINEVE VI FERE 2 o7z, WEEBRAETIE,
WERELDEIRESGOBECHMBTHRENZ (RET
2H24H, SEBICERELRFOBRVEMTIHED

KEL AT ENRENTV, SHEHOFEEN ST
B I L THARDFRESMIZERZ (EENSRET 5720
LEZLND, REEEFEVBECHEIKRE 2o
EREEAHTH 555, WIFHIZ L TH IR EOMAE
Lo TEBETFHT LI LIRETHLLBEDNS,
Fi - BE? 3. Lophodermium pinastri DF D 9 FT
27 ATVEARICT AICATEELL-RET, BUH<
IR NI % BEE 2 o ATRICAT O OISR 7 » 1R
ol Bail, LB EMLIEBRTVAED, AR
ERCER L 72 F 0 & B & O LBIUC BT, BIET
WEHEFINSCREL-Z LT, FE - BE? O
BREEOTLZ DL o7, AR X, TH=Y, 7
0 Y EHAPENT S LRRSRBELLT VLR~ F
¥ BB IREREICEREE Y ERROBERNOE
KEWMETTAERERLRTWEREL TV A,
FERE™ 13, NEESHTIBRESHE OBV EFHHT
EREICI-TTHTY, 70 VHENIEE - HT
BEHELTEY, AELTIREYE S I EEEY
FHEEHEELI DO T Ay, 2w VEIEE -
i bPEBLRVEEIZOND, LFEICHALES
WTHETAZ LI Lo TRBREIGIT A EOSTE
DOiF, EREXH W0 EEZONL A,
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VIl Lophodermium iwatense \Z X %

<7 B A D\ O EH) B B R ER

AR EFEOHMTI2~ 19745 (T KFEE L7 D5,
WERE LI ZORERRFIAHT, Lzt GEYZE
B DT b VT Wiz, 1972 IS E WAL
Bhrb, vVELDVRIMBEEOREICHS LTS L
Ex bNI-0T, 1973F AR IBE L CEFIB IR
#fTolze Fio. 1976FICAIRMEE OEREICE D V7
EHIB AR 21T 0 720

1 BEEAOMBHE
(1) FHERFE

O HE-1 (EFHIBTHHER

AR T EFREFTHICDH 2 HEFHHRMAS (U5
OEHMBICERZEL, COEMOBRIET <Y KTH
FNTWi, BEEIZ19734 5 A20H, LM TER
L7z 1EETHIVEE 1 ndd 7z YesAZ T TH
Bz, BREBXIZ1 70y b 1 T3 REDEBRET
REL. 79 v PEIES0enEE L7,

HEEH I A TH (VA T4 M, IV
Ho=XALFVIEATFFH—=NAL PT5%). ¥
ATH (FA4 Xy, VY FVLVERDFF AN
AA NT2%) DESEH, FAxvy vH (N—F
FZZONVIFNFETFEIREFRB 7 IV AIF 80
%) 1,000/, X INF (R¥L—F, AFNV1—
(FTFWHNVNEL V)= 2 —RUVALIFT—= I —
NAA P50%) 2,000fE W E T4 — 4RV F—T
Hotz, BHII/NEIBEERT 1 mH 72 H300m T O
flL7ze B, BHOMNEREBOAL D ICEEH
TE5— (R)VFFVIFLITUFENT ) —)VI
FLUAXFTF20%) FWL ¢ H2h 1~ 21D
HTIML7. BB BIRODEBY ThoTz,

@1973% 6 A1 H @6 A15H ®6 A28H @7
A12B ®7AH30B ®8AI13H @8H28H ®9
A12B @9 A27H @@10H16RH

RIRREIX1974F 4 B26B, HExFiTEOLEICD
WTITo7zo BRBIICROEME X Y FYBIRIeH*
BHL7.

BE (n3) 1 SHFEOS0% L EBE, 53

PE (ny) : 28FEDNI0~50% 7%, 82

WE (n) : REEDI%RBHEE, 681

e (n) i &L EFIBOLNE, 8O

TG = 3n3z+ an; 1ni1+ 0no

N=ns+nz+n;+no (&EFLEERH)

BF MR No. 5, 199

HEBERMPD1973FE 5 AP L1974 4 R TD
KR, 5 Ao 8 BichiiTReEm L. 9 AL
FEF L DPRRED TH o 72, BRERFEILA
5APE 8 BcAnd, 7T AL S mTEEOH 3
% Tdholze IAUBIITFEI Y LRE D072,

@ #HEE—2 (BFicBir 238

HE L ET W OT S5kl (LB T 2 FFH T,
FEEEEATCHIN TV, TATYHRINEL LD
o T MERE1219734F 4 H19A LW CER L2 14
EOTAVEY Imdl)64RER I THEL.,

HERX, SAEHRPREIRAR-1LALTH S,
BARHEIRICRTEBY) ThHoT,

@197345 A31H @6 AlSH ®6 A29R @7
A13H ®7H31H ®8H14H @8 HA9H ®9
A13H @9 B26H @10817H

BIRFAASI219744F 4 230, MIRRBLE UEHET
Tole T/, 42382170y 7 ORMERX 5
FEICAORTOBALIE NI . EFRERNOEF
BEHERBSHBEHMICHEINT 2, ¥4 »AHBDSE
Bl4BIC, HIEEICBIIATYELLVREDFDD
BT BARRE % L7, ' |

(2) HEBER

© HE—-1

HREER-230LBYTHol:, WBETORFER
100% ., FHBmILEL.89IH LT, YR TH, =~
FTHEL FAERNVY VHEL, R INVEIOFX TERRE
HPED 072, B F—BEIIREIZ X B4EOBET
BHREOHESHEETH o 72,

@ #HE—2

HRIER-24ITRTEBY ThH oz, WMEXTER
£100%. FHBHBE2.02123F L, X/ INH, <
YATHEL FARNE CE VAR TEIOER TRRE
PEP o7z, BN F—BEKIEEZIC L 28ENBET
BREREOHEISRETH - 72,

8 A14B DRETIIMBR TELTOEAKRDFEFEEN
BELTWw, FOOIRIETOFRBEDOON, £
DEBBIELL Eh ol TRIHLT, TV 37
B, PRTH, ¥4 BN VHBEXTRBEENDL
{ FOIBOEB O Ll otz B Thw V32T
FXTEFOIBOERILIZLALZD NG 072,
) INVEIRTIRBEEIRREL L, FO ) BOFRK
YRPGhok, RNV F—BETRBEEIE D> o7
A, FO ) BOEFNID % B0 7z,

DEOREBERP G, L twatense I2 L A< VESS
WRIZM LT 2 7E, VATH, ARV Y
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%£—23  Lophodermium iwatense \2 & 5T <V HES D WIROEX BB R

GREF M, 1973—19744F)

Table 23 Results of control experiment with several fungicides for needle cast of

Japanese red pine seedlings caused by Lophodermium iwatense
(at Tono nursery, Iwate Pref., from 1973 to 1974)

FEAREK A FigBAmTRE 2 BREEEE *3
¥ OFHH Number of Percentage Average of Degree of infection
Fungicide seedlings of infected infection (%)
tested seedlings (%) index (%) 4+ ++ +
2 v 3 7 A 194 5.7 0.06 0 0 6
Maneb
Yy x 7 A 188 1.6 0.02 0 0 2
Zineb .
FL RN F| 191 6.3 0.06 0 0 6
Difoltan
~NJ I VH 181 7.2 0.07 0 1 7
Benomyl
KNV F - 184 100 *4 2.08 *¢ 26 *4 56 ¥4 18 *4
Bordeaux mixture
# O RBROK 161 100 1.89 25 39 36
Check

% 1,2 ZEHNI1973%E 5 A6 9 AICH ) TI0EEA, FHERIDFRIL19744F 4 A23HICFHAE

Each fungicide was sprayed ten times from May to September of 1973, and
evaluation of effect was examined on April 23, 1974. '

*2,3 EIEEL

Same with the Table 19
BELAHEOREFEREED S
Phytotoxicity appeared mainly.

B, 2 I VACHRBRATRS S, RBTHT
DIBOERBEDPOATI VA THIFRLIENTH
2720 RN F—BRETIEEFBELLD, FOHEB
DI Lozl bh b, FILBITLBEEOK

* 4

*—24
(Z5FE, 1973~19744F)

PREEICLIZLDLHEREL

2 TR TROEAE - EHFIOBBRR

(1) REH

33

HERH 13 RIRN A DB FIRARFE B MR i < 3

Lophodermium iwatense /2 & 5 7 71 < Y B 5 5 WIROEFI B RAEBRERE

Table 24 Results of control experiment with several fungicides for needle cast of

Japanese red pine seedlings caused by Lophodermium iwatense

(at Miyamori nursery, Iwate Pref., from 1973 to 1974)

WAEAY (B A OF | FHRERREK] BREENEE T | FoO BEREE
E A Number of | Percentage Average of Degree of infection | Degree of
Fungicide seedlings of infected infection (%) apothecia
tested seedlings (%) | index (%) +++ | ++ | + | formation
<~ v 3 7 A 190 3.2 0.03 0 0 3 &~
Maneb None ~ Sparse
v & 7 A 190 7.4 0.07 0 0 7 A
Zineb Sparse
FAARNY VF 187 5.3 0.05 0 0 5 A
Difoltan Sparse
N7 2 vH 188 0 0 0 0 0 =]
Benomyl Moderate
F NV F - & 187 100 *¢ 1.59 *¢ 16 *4 | 44 *4| 40 *4 A
Bordeaux mixture Sparse
d B OK 185 100 2,02 15 72 |13 %
Check Numerous

1,2,3,4 %-—19,232FL

Same with the Tables 19,23
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g8 A0r 720 19764E5 A 8 H, UEMACTERL 2 1 FET A< Y
0 o :
ﬁ@@ WH 1ntd 7z D 45ART ORI THAM 2 AT 72,
=]
285 T RBER1 70y b 1nf, 3 RECRRETREL, 7
O — =3 l gt
683 Oy bS50 BE L 72, HREH T~ >~ & THIO5008
£g8 100 BT, ANEEBIC X0 17z D 300med O HAT L7z,
538 #045 f B R OB R E - 1815RT £ B 1) Th 5,
35 (RHAR L B0y B B VIR SRR O AP
zZ3 A-. A CHEHEL, SLIKETOy bOWKREIREEYY
Moy | dunel duly | Avs. oot | oot —iCHEOD, TETOy FREICEREARTHEL T
20| 418|502]|519]216]1 TEAERE L7z, ‘
ZEIRTAAIX19774F 4 A22H R U6 A22H ATRCAAER & )
X Al O|lOO|OO|0O0O|00O|0 . -
% B 010 Olo Lgﬁ—eﬁﬁ 7':0
%a c 00|00 |00 8 A15H., ERXR T LICHIERICBIT S L. iwatense D F
=c 2 °990 D 8 EFO) BT ORAREEBE LT,
3 = REHAM R 019764 5 A2 519774 4 B  TORIRI,
7~ 9 BIIFFIHNEDT, HFi28 AEREFEERTH
H—18 Fo ) RaFORER & ERIBAREE & ORIR o7z, FRNANLRE2 BIMED T, FIC1 AIREDY
(19764F) o720 BMBIIFEICE<T7 B3P %<, 8ALIAR
Fig. 18 Relation between the number of ascospores Ehoiz. BEFINAFTDLLBRFEL4RELBDF TR LN,
trapped on glass slides and date of BEREEIIH0m CEELATH o 77,
fungicide spraying (1976) ZORERIIBIT S L. iwatense DF D 5 JaF O REEE
HMEBRLPICTED, FOIRFOFEREITo 720 £
$—25  Lophodermium iwatense \= &5 7 H< VHES B WKIINT 57 > 2 THI OBATEEE
B L URHBBRRERRER
Table 25 Results of control experiment with Maneb to investigate the effect of the periods
and frequencies of spraying for needle cast of Japanese red pine seedlings caused by
Lophodermium iwalense (at Takizawa nursery, Iwate Pref.) '
&2 B B PAERH B oA TR HIEH ! BHREEREE *2
Periods Frequencies Number of Percentage Average of Degljee of infection
of of seedlings of infected infection (%)
No. spraying spraying tested seedlings (%) index (%) S+ + 4 +
A 5~10R 10 147 1— 1%#3 0.01—0.01 0— 0 0— 0 1— 1
May ~ Oect.
B 5~7H8 4 142 100—100 2.16—2.96 39—96 39— 4 23— 0
May ~ July
C 7~9R 6 143 1—- 1 0.01—0.01 0— 0 0— 0 1— 1
July ~ Sept.
D 7~9R 4 140 1—- 1 0.01—0.01 0— 0 0— 0 1— 1
July ~ Sept.
E 8 A 2 143 40— 94 0.04—1.34 0—+ 8 0—25 40—62
Aug. .
F 2 B K 0 140 100—100 2.04—2.91 3491 36— 9 30— 0
Check

1,2 FE-19LFEL

* 3

Same with the Table 19
19774 A B22AEAAE, A RE6 B22HRE
Left : Examined on April 22, 1977, Right: on June 22, 1977
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Studies on pine needle cast and its pathogens, especially on a virulent one,
Lophodermium iwatense SaxuyaMa, in Japan

Takeshi Saxuvama

Summary

Lophodermium needle ca;st of pine has been well known as one of the most important diseases of pine trees in
Japan. The disease has frequently occurred not only in nurseries, but also in plantations.

Up to the present, almost of all studies on pine needle cast had only been conducted onto a causal fungus,
Lophodermium  pinastri (ScHraD. ex Hoox:) Cgev. However, its pathogenicity seems to be weak and strong stress
onto pine has been thought to be a predisposing factor in developing the disease.

In spring 1972, serious damage of the needle cast caused by a hitherto unknown species of Lophodermium
occurred on Japanese red pine seedlings in many nurseries in Iwate Prefecture, northern Honshu, Japan (Plate 4).

The causal fungus was newly named as Lophodermiwm iwatense Saxuyama’®, after etiological and biological

studies on this needle cast. The present paper deals with the results of these studies.

1. Morphological studies on Lophodermium species causing needle cast of pine.

Morphological characteristics of the genus Lophodermium in Japan were investigated based on the materials collected
from various localities (Table 1). Five species of the genus Lophodermiwm were recorded from these materials. L.,
1watense on Pinus densiflora Sigp. et Zucc. was a new species. L. conigenum (Brunaup) HiLiTz. on P. thumbergii PagL.,
L. staleyi MinTER on P. elliottii EngeLM and L. wnitens DaRkeR on P. densiflora were newly added to -the mycological
flora of Japan. Remaining one is a wellknown species., L. pinastri.

Morphological characteristics of five Lophodermium species are as follows (Table 4).

Lophodermium iwalense Saxuyama, Trans. Mycol. Soc. Japan 34 : 433-447, 1993 Plate 1

Apothecia are formed on needles, blackish, scattered, without blackened zones, elliptic, 0.4-1.3X0.2-0.5mm
(0.82%0.34mm in average), partly immersed beneath the epidermal layer, having 2-6 epidermal cells at the
bottom of apothecium with clear lips. Asci are unitunicate cylindric, 8-spored, fascicular, 99-166X14-20 #m (131X
17um in average). Ascospores are filiform, hyaline, covered with slimy sheath (epispore), 1-celled, 69-104X4 xm
(85X 4 um in average). Paraphyses are filiform, hyaline, septated, 100-160X2 #m. Spermogonia are formed on
needles, brown to black, oblong-elliptic, subepidermis, 0.2-0.7X0.1mm. Spermatia are hyaline, elliptic, 1-celled, 6-8X
1 pm.

Note : Serious damage of the needle cast caused by the present fungus was observed on Japanese red pine
seedlings (Pinus densiflora) in many forest nurseries in Iwate Prefecture. It was proved to be highly pathogenic to
Japanese red pine seedlings in the inoculation tests with ascospores. Chief morphological characteristics of the
present fungus were compared with those of 16 species of  Lophodermium described by Minter??,5 species by He et
al %) and 7 species by Liv et al 62 However, the present fungus was distinguished from these Lophodermium
species in sizes of the apothecia, asci and ascospores. Therefore, it is described as a new species of the genus

Lophoderminm’).

Lophodermium  conigenum (Brunaup) HiLitz., Védecké spisy Vydavané Ceskoslovenskou Akad. Zémédelskou 3 : 76,
1929 : Minter, Mycol, Pap. 147:28, 1981 Plate 2 A~F
Apothecia are formed ‘on needles, elliptic, scattered, without blackened zones, 1.2-2 X 0.4-0.6mm (1.65X0.52
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mm in average), partly immersed within epidermal layer, having 3-5 epidermal cells at the bottom of apothe-
cium, Asci are unitunicate, cylindric, fascicular, 8-spored, 149-198X11-15 #m (171X 13 #m in average). Ascosporss
are hyaline, unicellular, filiform, covered with slimy sheath (epispore), 87-114X3xm (100X3 zm in average).
Paraphyses are filiform, hyaline, septated, 130-200X2 #m. Spermogonia are formed on needles, pale brown,
elliptic, beneath the epidermal layer, 0.3-0.8X0.1-0.2mm. ‘

Note : The present species is characterized by the large apothecia without blackcfned zones and partly formed
subepidermal, and by the long sized asci. Dimensions of fruit bodies of the present fungus well agreed with
the size of Lophodermium conigenum (Brunaup) HiLitz. given by Minter??. This is the first detailed record of L.

conigenum in Japan. Kokuso and Suiomi?® listed L. comigenwm on pinus thubergii without any mycological data.

Lophodermium staleyi MINTER, Mycol. Pap. 147 : 22, 1981 Plate 2 G~ ]
Apothecia are formed on needles, scattered, black, elliptic, without blackened zones, 0.4-0.8X<0.3-0.5mm
(0.62X0.43mm in average), partly subepidermal, having 4-5 epidermal cells at the bottom of apothecium. Asci are
cylindric, 8-spored in fascicular, 87-112X9-11 #m (99X10 #m in average). Ascospores are hyaline, filiform,
unicellular, covered with slimy sheath (epispore), 77-99X2-3 #m (89X 2.5 #m in averagg). Paraphyses are hya-

line, septated, filiform, 90-115X2 zm. '

Note : Apothecia of the present species were smaller than those of the other Lophodermium species observed by
the author. Morphological characteristics of the fungus were quite identical with those of Lophodermium staleyi
MinTER described from the United States. This is the first record of the fungus in Japan and Pinus elliottii is

the new host for the fungus.

Lophodermium pimastri (Scurap. ex Hook.) ChEv., Flore generale des environs de Paris 1: 436, 1826 ; Minter,

‘Mycol. Pap. 147 :23, 1981 ‘ Plate 3 A~F

Apothecia are formed on needles, scattered, black, elliptic, with blackened zones, 0.6-1.6 X 0.4-0.7mm (1.08
X 0.53mm in average), partly subepidermal, having 3-7 epidermal cells at the bottom of apothecium. Asci are
cylindric, 8-spored in fascicular, 99-136X10-12 #m (117X 11 #m in average). Ascospores are hyaline, filiform,
unicellular, covered with gelatinous sheath (epispore), 87-129 X 2-3 #m (106 X2.5 um in average). Paraphyses are
hyaline, filiform, septated, 100-140X2 x« m. Spermogonia are formed on needles, pale brown, oblong-elliptic,
subepidermal, 0.2-0.6X0.1lmm. Spermatia are hyaline, unicellular, oblong-elliptic, 7-9X1 z£m.

Note : Materials of Lophodermium from No. 10 to 13 and 15 to 28 (Table 1) were morphologically identical with

the description of L. pinastri by Minter??).

Lophodermium wnitens Darker, Contr, Arnold Arbor, Harv. Univ. 1:74, 1932; Minter, Mycol, Pap. 147 : 17, 1981
Plate 3 G~ L

Apothecia are formed on needles, black, scattered, elliptic, 0.4-0.8X0.3-0.5mm (0.59X0.42mm in average), with
blackened zones, subcuticular, without lips. Asci are cylindric, 8-spored, 112-149X10-15 #m (131 X12 #m in ave-
rage). Ascospores are filiform, hyaline, unicellular, covered with gelatinous sheath (epispore), 84-136 X3 zm (114
X3 pum in average). Paraphyses are filiform, hyaline, septated, 98-135X2 ¢ m.

Note : The important characteristics of the fungus d'istinguishing from the other Lophodermium species are the
non-lips apothecium formed between cuticle and epidermal cells and presence of blackened zones on the diseased

needles. This is the first record of the fungus in Japan and Pinus deusiflora is the new host for the bresent species.

2. Pathogenicity of Lophodermium iwatense.
One year-old seedlings were inoculated with ascospores produced on diseased needles of Japanese red pine

seedlings. Inoculation experiments were constituted from three kinds of procedure.
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@ Ascospore suspensions of the fungus were sprayed on the needles of tested seedlings. (@ Bundles of diseased
needles having many mature apothecia were fastened to the needles of tested seedlings. @ Ascospores discharged
from apothecia were directly fallen on the needles of tested seedlings. The inoculated and checked seedlings were
kept under moist condition by covering them with polyethylene sheets and shertered.

The results of inoculation tests are as follows (Tables 5,6). Lophodermium iwatense showed strong pathogenicity to
Japanese red pine seedlings. The first appearance of the symptom was observed as yellow spots on the inocu-
lated needles in December. In May of next year, inoculated needles turned brown. In August, apothecia and
ascospores were formed abundantly on the inoculated needles. On the other hand, Lophodermium pinastrs did not

show pathogenicity to Japanese red pine seedlings.

3. Distribution and damage of pine needle cast.

This disease is widely distributed throughout all districts of Japan except Hokkaido. Damage caused by the
disease was occurred in Japanese red pine (Pinus densiflora) and Japanese black pine (P. thunbergii).

In Iwate prefecture, serious damage to Japanese red pine seedlings was observed in many forest nurseries in
the spring of 1972 (Fig. 4, Table 7, Plate 4). During 1972 through 1974, 6 to 7 million of 2-year-old seedlings
were damaged by Lophodermium iwatense.

The occurrence of such serious damage by the disease was epidemiologically analized as follows.

@ Lophodermium iwatense has strong pathogenicity to Japanese red pine seedlings. @ According to the
increase of production of Japanese red pine seedlings, density of the fungus increased rapidly. ® There was much
rainfall in July through September in these year, when was good the infection (Fig.5). @ Moreover, there was little
snow cover in winter of 1971-1972. Damage of Japanese red pine seedlings might be raised in affecting cold
wind (I:‘igs.ﬁ, 7.

4. Symptom of the disease caused by Lophodermium iwatense and influence of disease

development on the growth of seedlings.

(1) Symptom

The first symptom of the disease appears as yellow spots on current year’s needles in November. The affected
needles turn brown in April of the following year. Brown needles begin to drop in May to June. Spermogonia
and spermatia of the fungus are formed from May to June on diseased needles.

Immature apothecia are produced in mid.-June on the diseased needles which had turned brown in spring.
Mature apothecia and ascospores of the fungus are observed abundantly on diseased needles from July to
September. Then, apothecia become empty after ascospores have completely discharged.

No black zone lines are usually observed on diseased needles, but brown zone lines are formed frequently on
them (Fig. 17, Plate 6 C).

(2) Influence of disease development on the growth of seedlings

Effect of the needle cast on the growth of Japanese red pine seedlings was examined. Eighty percent of
severely affected seedlings died during the growing seasons after transplanted, whereas such seedlings without
transplant died 19% only. Slightly affected seedlings did not die whether they were transplanted or not, however,

these seedlings grew poorer than healthy ones (Table 8).

5. Physiological characteristics of Lophodermium iwatense.

Discharge of ascospores from mature apothecia begin after 4 hours under moist condition, and abundant
ascospores are usually discharged after 48 hours (Table 10). Ascospores are discharged in the range of temperature
from 5 to 35°C with the optimum of 20°C (Table 11). Ascospores are discharged only under a relative humidity
of 100% (Table 12).
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Ascospores begin to germinate within 17 hours, and 85% of ascospores usually germinate after 48 hours at
20°C (Table 13). Ascospores germinate in the range of temperature from 5 to 30T with the optimum 20T
(Fig. 9).

Mycelial growth of the fungus is good on Saito’s soy agar, Malt extract agar and potato dextrose agar (Fig. 10).
On these agar cultures, colonies are white, ivory and cottony with abundant arerial mycelia. Mycelial growth
is moderate on pine needles decoction and Waksman's solution agar. No mycelial growth is observed on
Richards’ and Czapek's solution agar (Table 14, Plate 6). Mycelial colonies grow in the range of temperature
from 10 to 25°C with the optimum 20—~25C (Fig. 11, Plate 7).

6. Biological characteristics of Lophodermium iwatense.

Ascospores of the fungus are observed abundantly on diseased needles from mid.-July to late September
(Table 15). In order to confirm period and peak of ascospore dispersal in the fields, ascospores of the
fungus were collected periodically. Glycerine jelly was used to adhere ascospores onto glass slides. Each slide was
placed horizontally on diseased needles. '

Ascospores were caught during early July through early October. with the vigorous dispersal period from late
July to early September (Figs. 14, 15). Generally, ascospores discharge abundantly on rainy days. Rain seems

to be an important factor influence ascospores dispersal (Fig. 16, Tables 16, 17).

7. Growing conditions of pine seedlings on the occurrence of needle cast caused by Lophodermium

iwatense.

Effect of fertilizer application and overwintering condition on the occurrence of needle cast of Japanese red
pine seedling caused by L. iwatense was examined. Severe damage by needle cast occurred frequently on seedlings
growing in the complete manures and strow compost plot. Whereas, it occurred slightly and sporadically in the
nitrogen deficiency and no-fertilizer plot. Therefore, a large amount of seedlings are invaded severely by pine
needle cast (Tables 19, 20).

On Japanese red pine seedlings covered with lawn during winter, damage of pine needle cast is usually
slight. On the other hand, Japanese red pine seedlings, that were temporarily planted and that were pruned their

roots, are severely damaged by pine needle cast (Table 21).

8. Chemical control of pine needle cast caused by Lophodermium iwatense.

To control the pine needle cast caused by Lophodermium iwalense in nursery, control experiments using
several commercial fungicides were conducted on 2-year-old seedlings of Japanese red pine at Tono-shi,
Miyamori-mura and Takizawa-mura in Iwate Prefecture.

The experiments have shown that Maneb, Zineb, Difoltan and Benomyl were effective to controlling the
disease (Tables 23, 24). Among these fungicides, Maneb was most effective.

A satisfactorily effective method for the disease control was established as follows : spraying Maneb as a 1/500

dilution at the rate of 300 mé/nt, four times at 2-weeks intervals from late July to early September(Table 25).



