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Kazuo Itd and Hiroko Havasul: Sporulation of Guignardia laricina
(Sawapa) Yamamoro et K. Ito on artificial culture media
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Data of stock cultures of Guignardia laricina used in the study
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Compositions of Hara-ITo’s agar containing various

amounts of larch-shoot decoction
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\‘Airmedlum 0 I I I
Element T ‘
¥ kK B B = * =R 3 g 3 g 3 g 3 g
WHoEs % F v 7T v 10 10 10 10
MgSO, » 7H30 0.25 0.25 0.25 0.25
Es K 15 20 20 20
* W 7K 1000 900 7C0 500
h o7 o= v oo ofh o 0 ] 100 300 500
pH-eoee 7.0
Table 3. WaTRMICEIET» 7 < v HEERhHE DR E —1
Effect of larch-shoot decoction on sporulation of the fungus—1
P S ST ] % R o A
) Macroscopic appearance Degree of
Stock No. Medium of colony pycnidium production
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Effect of larch-shoot decoction on sporulation of the fungus—2
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HEEE GM-8, GM-11

EBRAE HENOVAETEON T v 4k 100g Rl < EX L, SNEBGS Lok, Fok
FAEEIT S I E e T 24 BRI U TN (PH 4.4) % {87, T ofhitiEs Table 2 icLwg L)
HIA iimt, dBaEpmiihe 35,
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Table 5. Vs iz &4 HHF#E—1 (&P GM-11)
Sporulation of the fungus on Vg-juice agar—1 (Stock No. GM-11)

B b a 7 W % % ¥ ¥
Medium Number of spores produced x 10! Averaged
Vs« agar 96, 66, 112, 54, 68, 75, 77, 32, 83, 77 74 % 10!

HIA 133, 251, 145, 166, 153, 131, 132, 132, 93, 125 146 X 10¢

HIA..-HarA-ITo's agar

Table 6. Vs FbIZ #1720 TR—2 (Fik GM-8)
Sporulation of the fungus on Vs-juice agar—2 (Stock No. GM-8)

B bl flal - I 04 % ¥ By
Medium Number of spores produced x 10 Averaged
Vs - agar . +
HIA 83, 43, 45, 72, 42, 67, 71, 82, 64, 83 ! 65X 104
PDA .- —

PDA---Potato dextrose agar
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a1,
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EBFE HIA U ShcEr el F 28l HIA # b BB, , 20°, 25°, 27° B X
U 30°C @ znFhic iy, BRSO FRENE L,

EERER C OWHREIRE ST ME Table 7 @2 39T, GM-8 Tid 256°~27°C T, ZivicsfL
€ GM-11 TiE 15°~20°C C Il F- 75 1K 4% 18 AF R liiissito sh, 1 GM-25 15X o8 GM-28 i1
15°C & 25°C TR o7z, Thbb, AR AERITFEEERZ DR D55 LhMSh,
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Table 7. 1 1 ¥ Wk @ X & + il o 2 #E-1 GEl
Effect of temperatures on sporulation of the fungus—1 (Constant temperature)

fa . + % |57 i GREREELIE 1 R YD)
N " Number of spores produced per 1 test tube
n . |’~l R
Exp:’(l)ment Stock No. i BF Temperature (°C)
15 20 25 27 30
I GM- 8 + ! 7 %101 60X 104 31 X104 0.2X%101
n =11 109%10° ' 106X 10! 63x104 57 X 10% 3axliot
I GM- 8 0.7X% 104 2X 101 49 x 104 75X 104 —*
1" o-11 156 X 10! 8ox 104 65X 104 88x 10! —*
I GM- 8 0.9 % 10! 9x 10! 54X 101 71 X101 4X10!
n -1 216 X% 101 69X 1CH 97 X 104 65X 10! 45x 101
N GM-25 78X 104 — ok 66 %104 — Tk — %
7 -28 15x104 — k% 30X 104 — k% —*k
v GM-25 14x104 — ki 30x10* — ok — ok
n -28 48 %101 —hle 19%x 104 — ok
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a. 25°C BT LB, B — K #Chi-T, &5 LENSRicH-o

b. 27°C ERT LEMERER, By — K BThb T, 351 BERERC

c. 25°C T 2EMIEIET 5.

d. 27°CSERT 2ERERT 5

R T OREIMER L F—HET L - 72,

ERMER 40 ERHT AT TIUL Table 8 O X210 T, FRMITY 52 212X » TITHMA
(B S B BRBLD SR D - 72,

3. (&R

#E @ GM-11

Table 8. 0 - K i B T il B @ & #—-2 (Tl
Effect of temperatures on sporulation of the fungus—2 (Variable temperature)

Mo 1 I B B GUBRE 1 AN h)
e n o Number of spores produced per 1 test tube
£ BT e o : i,
Experiment I+ tk ) it %
pNo Stock No. M % 4 M Temperature treatment Remark
| 25°C |2°C-RT.|  2r°C | 27°CR.T.
. _ ]
I GM- 8 ’ 38x 10t 12x10t | 87x1¢! 58x1C* | R.T.=18
=11 28 %101 16 % 10* 48 x 104 30X 164 ~22.5°C
- GM- 8 57X10* | 58%10* 13% 10 33x10' | R.T.=18
” =11 24104 47 %10* 47 x 101 38 % 10! ~23.5°C
o GM- 8 90x1¢? 25 x10? 73x 10! 35x10' | R.T.=1¢
n -1l 32x101 85x 101 22101 107 x 10* ~23.5°C
v GM- 8 42x 10! 25%10¢ 56x 104 27X1CG* | R.T.=156
n =11 61 104 114 % 10 78 X 10 157X 10¢ | ~23.5°C
R.T.---558
Table 9. % i & BL 23 0@ F 2 K < X + % ¥ (Wtk GM-11)
Effect of temperatures on sporulation of the fungus—3
(Low-temperature treatment)
! o R GURTE LA h)
= % =) umber ol spores produce eT [eS ube
Ez B F 5 P p P
Experiment | % i (0°C) A 2] 7] [t
No o et m Duration of low-temperature treatment (0°C)
P 15°C @il |— —
1 week 2 weeks 3 weeks 4 weeks
I 6 X104 40 x 104 31x10! 22x 104 142X 101
i 13% 104 18x104 204 % 101 47x 104 23x 10t
m 49 x 10 38 x 104 | 9x10¢ 45%10% 34 X104
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EEHE HIA Rz 15°C, 2 MMIEHEHR, 0°C [ERBICMALTO, 1, 2, 3, 4 OFEMKEIZ =D
L7t (BT 281) RoH0EHiRe U<Hion HIA i, 15°C, 2EM#E, £amp e
AR TR Ui,

KHER SEOERIFIL Table 9 2 LDT EH 0T, HB 1~2 TIHEBNM T X » TETHEA
GES R R A, B3 TRZo X5 WRARLEDLNT, EEREA RN THZ &5, *
OBEOBTEREFTRIFZT 5 LE6FLE RV 5 TH D,

FAFREBRIC RIE T HARDHE

#HEELE GM-8, GM-11

EEAFE HIA B, MK 0FK) dEBE e Rer - K villTeey, ¥ ERK (HER)
REDEZTENICRE, L 2, 4 AR EhERERITFEE FE L,

ERER 2MOERE L Lt Table 10 02 kT, REDEALH Bk oFEIRTE

RCEET 5 2,
R & TR

e ECIATFIER® ki Z LT OREERBERML S5 TH A5 0. THEMB I DTRERET
rote

HR B GM-8, GM-11

EEAE HIA RS h7z2laT- oz Hi7- 7 HIA SmEbcB#l, 25°C 3X¢F 2I°Cox
nEREMD, 1, 2, 8, 4, 5 FHBC T ThoBRIE FREE R TR > 72, &, GM-11 ITon Uik
Rl 16°C kW5 1~4 MBOIaT RIS §{<k,

EBRER SEinbi D EREERLIERTIE Table 1l 02 50 Th 5, Tiebb, RN 2~3
TR RATFRERAE LD L, ThiRiTiRotfnicd 525 LrL, T O ZHEETHRL,
2~4 ERIARZ BIEARIE TRV > TR XL 5 TH B, ik, HEMERETRSVOETIER
S XV gk GM-11 T3, 15°C o\ T 2~6 MR, BESLVIETFHREELZLDL T 5,

BEREROEE LIFRER

B Ol TRRLEER E Ll THE (8T OAMIEHEENDD &S 2B b AER
278 -7,
HEEH GM-11
KREE IRTrBREhie HIA S RCRBANALEAL, ASHTHERELRIT-T
T OINEREEE 5 b, SV I ORERZFEETKTRD b B HRT 5,
(1) & # GREIaT-FUEE 130X10Ycc)
(2) 12 Hex1/2
(3) #£ #Ex1/4
4) 1% HEx1/10
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Table 10. Jg T B Ik 2 B & -+ X #ft o E W
Effect of light on sporulation of the fungus

TR (W L A%D) | o
Number of spores produced
il S B H AR S L A per | test tube | i B
Experiment Stock No Light or ¥ e H $
No. - dark Period lapsed . Remark
‘ 1 week 2 weeks ' 3 weeks
| GM- 8 Light 55X 10* 133 % 104 24X 104 {
’ Dark 27 X 104 57 X 104 50 % 10
I o L 22~32°C
Light 59X 104 19% 10! ‘ 35 % 10!
GM-11
Dark 58X 104 66 X 101 87 % 10
Light 86 % 101 74 %104 70X 104
GM- 8 g
Dark 41 X104 142% 104 69 X 104
I , ‘ S —|  25~30°C
Light 53x10t | 36x10¢ 68X 104
GM-11 g I Q 0
Dark \ 64 % 104 113x 104 70 % 104

Table 11. &% & # [ & B F B &

Relation between duration of culture and sporulation of the fungus on Hara-ITo’s agar

| T % B G LN )
£ B4 i, i e Number of spores produced per 1 test tube
Experiment Slt:(;l)ck I\?ﬁ Temp. =4 IF [H]
No. : §®) Incubation period (week)
i 1 \ 2 ‘ 3 | 4 5
GM- 8 25 . 26%10* | 53x10* | 33x10 3% 10! —*
27 34%X10* | 48x1C* 5%10' | 0.1x10% —*
I R — —t
GM-11 25 49%x10* | 27x10* | 29x10! | 30%x10! —*
27 18x1¢f | 25%x10! |+ 17%x10! 8x 10! —*
GM- 8 25 37X 10% | 105X 104 27 % 101 14%10! 3x1ot
27 7Xx10% | s0x10! 15X 104 2x 10! 1x104
i — : -
CM-11 25 36X 101 | 50%x10* | 50x10% | 25x10Y | 25%10%
27 39x10t | 65x10t | 57x10' | 40x10% | 23x10*
GM- 8 25 1 X 104 71x100 | 37x 104 27 %104 12X 104
: 27 0 14% 104 8x 10* 2x10t | 0.6x 10
m
CM-11 25 9% 104 35X 104 45% 101 18x10¢ 15% 10t
27 9x10! | 77x10* | 114%x 10! | 106x10! | 40x 10!
IV GM-11 15 6X10* | 23x10' | 36x10' © 27x10f | 18x10*
v " " 2x10' | 49x10! | 49x10f | 31x10t! 26x10!
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Table 12. % @ R & KB & A F B &K
Relation between number of spores inoculated and sporulation
of the fungus on Hara-ITo's agar

17 K ] ¥ B BT 1 RYY)
e g o Number of spores produced per 1 test tube
k£ B F v .
Experiment ## Afi it a + " |3
No. ___ Number of spores inoculated o
Standard Standard Standard Standard Standard Standard
X 1/2 X 1/4 X 1/10 X 1/100 | X 1/1000
I 303X 10* | 337x10f | 36axiot | —** — —k
m* 169X 10* 164 %104 154 X 10t — k& — — %%
il 206X 10° e 227X 104 195X 10* 201 x 10
v 237 X 104 304X 104 325 104 257X 10* 181 X 10¢ 140X 10¢
o BEREI & U CHE IR LS
AR

(5) 4 #tx1/100
{6) 1 ttx1/1000
ARRHEE HIBLESS, 27140 T HIA #io STk L T 15°C T 258, WK

o

T TR DT 2T » e
Ak, ER—NAEETFE LT HIA (OBRENHTFRER ., ARk 3R L. IBRIBT5
OFE LEM—FIKT X o7,
(1) & # 548k 15~201@/ 1 Fiit
(2) 8 #ex1/2 1" 8~10fE/ 1 Kl
(3) ¥ x4 n 3~ 4fi/ 150
ERER Table 12 Thh- % &80 ORIPELR. Tiby, EMREOEE D 1/100
HUE 1/1000 & v 5 &5 Ik A i BRI TR < oY, BEEBES I ER Y
EEBEOMTRBIEIND Ev-) 4 OTidiy (Plate 1, A),

R« Pk E OBEREIRFRERICRETHE

HIA EizkiF2BHEEROS B TERCEEZRIETHE 12D OERZT T -7,

HERE% GM-11

®8AE PDA Lot/ hx HIA B, 16°C T2 EL THOhRF2EERE L,
NEBREKRUTRTFRFEEZ 2D, WRE—REQL 0&Fdh HIA IKEMLAE, ETE A
HIA 3o 2858 RIC/0), 15° Xt 25°C (Eificfit - 72,

alX 10 AMRRKER IR X > T Z§KT 5,

bX 10 [15538#% 0°C ifitff, alXC 3[BMI 5 M | MoM&TBEEHKNT 5

a, bMX LD ATERE F—HEIZ L » THRITFRETE U,

ERERE 3MEIThA IR T Table 13~15 R4 & k0T, BLANBHTLMEc—Fix 12
ESAEMEE L Th, BRIETEIE L5 5530 bk,
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Table 13. HIA 1. @ % {# Inj $ & o F B -1
Relation between number of transplantings of inocula and
sporulation of the fungus on Hara-ITo’s agar—1

15°C 25°C
a b a b
¥ i (6 £ | TR | B AE O B | ekl gk | B | gL | BB miE | RN TH
Number of | Number of | Number of | Number of | Number | Number of | Number | Number of
trans- spores trans- spores of trans- spores of trans- spores
planting produced planting produced | planting . produced | planting | produced
1 118x 104 1 20010t | 1 80 X 104 1 50X 101
2 193x 10% 2 112x10!
3 137 % 104 3 71 x 101
4 210% 104 2 214 %104 4 70X 104 2 91X 10!
5 263 %104 5 45x 104
6 449 % 10¢ 6 82x 104
7 178 % 10? 3 246X 101 7 92 % 104 3 67 %104
8 237x10* 8 89x 10!
9 191 X 10* 9 161 X 104
10 153 % 10¢ 4 184 x10? 10 | 189x 10! 4 58% 10!
11 217X 104 11 170x 101
12 270% 104 12 212x 10t
Table 14. HIA F © ¥ fii Wl ¥ & @ F & -2
Relation between number of transplantings of inocula and
sporulation of the fungus on Hara-ITo's agar—2
15°C | 25°C
a b “ a b
¥ i el B ) Rk TR | B fE A 5 RaRia R | BBk ' TERNaT45 | BaEE ’ T nkha T4
Number of | Number of | Number of | Number of | Number Number of | Number . Number of
trans- spores trans- spores of trans- spores of trans- spores
planting produced planting produced | planting | produced | planting | produced
1 64X 10% 1 b soxict 1 92 104 1 $9x 104
2 87 x 10t 2 51 X 10!
3 180% 104 3 94 % 101
4 82x10! 2 84 %101 4 107 X 104 2 84 % 10
5 157 x 104 5 143% 104
6 362 x 10* 6 123 % 104
7 75X% 10t 3 54%10% 7 76 X 104 3 60X 104
8 97X 104 8 76 X 101
9 344 10 9 120x 101
10 215% 104 4 178 % 10 10 61 x10* 4 66X 101
11 366X 101 11 72X 104
12 251 X 104 12 —
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Table 15. HIA

PR

R 0If9E

RHRS 41236 5

o %M e TR R—3

Relation between number of transplantings of inocula and
sporulation of the fungus on Hara-Ito’s agar—3

15°C ' 20°C
a b ' a | b
B b1 g | alarg | B R M1 B TeRkfaFE | BRI | BAa TR | BRI | B T8k
Number of | Number of | Number of Number of | Number | Number of | Number | Number of
trans- spores trans- spores of trans- spores of trans- spores
planting produced planting ‘ produced | planting | produced | planting | produced
1 | 34X 10* 1 61 %X 104 ' 1 68x 104 1 30x 10!
2 65x 10* 2 82x 10?
3 25X 10* 3 60% 10
4 36 X 10¢ 2 22X 10! 4 39% 104 2 52% 10!
5 90X 104 5 74x 104
6 53 10* 6 . 40x10
7 81x10* 3 64X 10* 7 53x 104 3 b 36x10!
8 62% 104 8 50X 10? '
9 84 % 10 9 52X 10!
10 38x%x 10! 4 37%10} 10 30x 104 4 32x10
11 84 104 11 34101
12 29% 10t 12 | 34 %104 |

Sy # A ERREN EOBARBREERKI R TR RIETHE

PDA (K1 DRI FIE AT
BIRTFHEE BT

il EiE GM-11

Table 16, PDA

Eig=ry)
1 o

P EMBLIELIEDS
BIARFERCESETEY Y 2Mb AT 0E

iz

»BNV) BT

IR

Eﬁ}i’ﬁﬁi 272,

Bz < )
T, PDA L TOBHIERDE LM,

WX LW SATIRR 2R
Foke HIA iz

BIHAWAROBMME L RTFEK

Effect of number of transplantings with mycelium on potato dextrose
agar on sporulation of the fungus on Hara-ITo’s agar

Experiment 1 Experiment 2
ﬁf‘,ﬁ; 52{ 111’7 :‘ﬁ? ; %a’( ) 1‘*% hid [gl # EA ﬁtm W F %
Number of z;ore; )pro- % i [ & of ut?arssr- B 4 Il b Nu(lﬁ(ogfr 0% 2si;%]rle:s‘)}:i)ro-
duced per 1 test tube Interval planting Interval duced per 1 test tube
15°C 25°C 15°C 25°C
+ 0 day 1 ' day + 0
33X 10* 3axiot 2 2 %0 33%x 104 3x 10!
27X 104 2x%10t % 3 0 27x 104 2x10¢
11 X104 22%10* % 4 % 11x104 22x 10t
35x 10t 21 %104 %0 5 % 35x 10* 21x 10
63x% 10! 31%x10* 30 6 & 63x 101 31%x 10!
16X 10! 37X 10! 4 7 © 16X 10* 37%10!
64 X 104 7x 10 %0 8 %0 64 %104 7x10%
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EBFE HIA beBmaShkliT-% PDA wilii, 25°C THEEL T ShAMEE®1InIEL,
25~45 EI RHREC i/ B2 AV TIBRINNG & TR Tw <, PDA BT 5 L[HC HIA i Eko
BTV, 2nTh 2B HTBRIFROTERfTR » /2, BHEAE 15°C X0 25°C D 2K
L7,

ERER 2 MORRE: T2 MTIVE Table 16 L4 &0 T, M IMIMTERE, 9 2ELIGIL
25~45 MERT PDA T 8[EIOBHE AT, MTIBEIINCRRICIND T Lidi . Fiogi 1~3
BlOBHITRHLRRE 25°C DFAITIER 15°C OBA X D b AFBRA TR DR, Jtekk GM-11
HERIBIC S O TIRTFERSEESNROUERBD T LICXD5DTHS I,

Ty A ERREH ERROERE ERRFRA

EHIEA L TRV 7 PDA {2 HIA BT 554, W IR FRERIED bR
VW, TN T PDA TOREMEORE, TibbEEOEENLDHD HIA LB slRFERIZED
IOREETIIEMB LD EEREZITR - 2

HREs GM-11

EEH% PDA MEEHEOME LNl PDA B, 25°C T 28I L THS 15°C iR
5. xOH%D L BEFM 2T, F-MBRERREED/ A& HIA BHIL, 15°C X 25°C itx
NERGEDL, 2EMBIZRETFROWE #1775 - 72 (Experiment—1).

kit oios, oS hliT-%2 PDA iCKESE L, 25°C C 2 MHIFGRE, #i/- i PDA
TR AL, ot LEOER L WO 0 By & L7z (Experiment—2, Experiment—3),

ERER SONCHPOMEATREY Table 17 0L B0 ThHB, Tiobh, {RIFHEENE L, ST
LisgATit, PDA ETH120 AT S, HIA EBHLTLIFERIELDTT RITAD, 240

Table 17. PDA ¥ B W A 0 E#H & T B K

Relation between age of inocula cultured on potato dextrose agar
and sporulation of the fungus on Hara-ITo’s agar

ERKEN D R
£ — FrLEEE it Lol F s b5 R 2 - LSS
Inoculum started from Inoculum started from spores on medium
1% 1 IR R old mycelium i
o e HE B K e 54 e F o GABRE 1472 9)
Age of Number of spores produced per 1 test tube
inoculum Experiment 1 Experiment 2 Experiment 3
15°C 25°C 15°C 25°C 15°C 15°C
7 day 28x 104 4x 10t 25% 101 —* 11 x10t 7 X 10¢
14 18X 104 4x 104 140x 101 8% 10t 41 X 10¢ 7X 104
28 74 X 10t 5% 101 48% 101 7X104 2210t 2x 10!
60 24104 22x 10! 16% 10! 2x10! 89X 104 3X10%
90 31x10! 11X10! 44 X 10* 1X10% 22x% 104 2% 10t
120 5x% 104 1x10* 32x10¢ 15x10? 96 X 10* 8x 10!
180 2% 104 I X104 43X 10! 25X 104 34Xx10% 40X 104
240 0 + 52X 10* 4% 104 11 X104 12X 10t

IR
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Hil PDA TEE LAWY S TRNFORMITITLA DSy, IhicH LT, %L < PDA +
TRILEREATE, MF-SHBELAEAIT 240 HRELTL, A 335 B R AFURELES
(Plate 1, B),

TSR & 2EREARD S5 ORFRK

PDA 8RB LT ENIMIGE Lctig o/ e HIA CBIL 728 4, 7o AThDBFBEETE S
WHETH-Th, BFSEFIBRINZN LT LELININET S, £ T, 20X TRFIBRE
NI o Il R SSFmCIHT 2T 2 4 5 0 RED XS LD X niic oW THi A 3 L7css
B, KOFRIZINERTRREZ AT &AM LIOT, FoBLGEE<S,

HERE® GM-11

FEFL R PDA (R{EEROER A2 HIA Bl T, 25°C 35 X ¢8 15°C o 2hFhic(f
2. $14EMRAT B L E L OBOWFRIKNERRABIR S A, 220, Thit 25°CehyTo
ZRH B, 15°C THACOKD G RBBACMHEL T, WFRIREAIRE BRI - 72,

Table 18. #EFEBHIEIC X 5 ERE N2 5 O FIBIK
Sporulation from mycelium of old culture by the consecutive
transfer method on Hara-ITo's agar

Transplanta- | Interval of = R i 1 . <
tion No. transplanting Inoculum Macroscopic appearance of colony
l 1 weel | IRTFIFROBIREA | © Wk EIH TRARERHZ PRI
2 3 | QO TR | @ 78 - 13T btk
3 @O WiTH « TuF @ Il k
4 4 @OWTHR T | @ WFRHFLSRDITFRE

WA (e 1 A%70)

Number of spores produced

JAFE—a i *
T DEHIZ IR X AT + T2 B per | test tube Remark
15°C 25°C
2
5 s @D T - HoF 11 X104 5% 10 ocT
6 ; HICORFHE - I0F . 143X 10* 4x10! 15l
7 ) " 9% 10! 2x10!
8 , " 7x104 0.4x10%
g ” 11 X104 1X10*
a5 GRBRT 1 A472b)
umber o1 sSpores prodauce e =i
A H—b Numb rfl test tube duced v %
W DRI TR S A JaF Ot 2 Bk be Remark
15°C 25°C
4 5 @Dl 5% 101 4 X104
5 , fiifeola7- 89x 10! 16X 104
6 5 ” 100 X 10% 19% 101
7 5 " 112x 10t 13x 104
8 5 1z i 203 x 104 11x10!
9 " 143 X 104 4x 10t
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TSR A T HIA @i, 25°C Cfy GEIMBHT DL, i F RS X ORTFA L RAS S
B Eh T, ChezE s HIA WBL, 3l 25°C 2>, Tk izl ¢ HIA Lic4d
C7ohgFag » lag-2= 100 HIA B LT, 25°C iy 4o &, B ko7 b $EORFR-.
WFoOREBRoh . FlaFRRE>< b, BT 2EERE LC HIA ORECEE, 15°C 5%
ik 25°C iRy, Fom 2RI LTICL BN DT EILE T, FEDIT- R

ERS5TENRTET,

LOEBROKE S X O A im0 hud Table 18 i LdTLH0ThD,
Tk, < OEBEZHE, TTRRMTRERE L R o7l » R R b, WOFHizX - T
WP SE2 2 LB D, 2T CIRFEEAGLD Hd o IoHifRoy - Db b T

(1) HIA B L TH£ U mgEoRN o MARRE L, 20T TEbhailvs 3 SR ¥E
EHMAHO TP HEEM T -0 KO L LTHADNMEERE DL, Zhafich HIA ©%
5, 20 3~4 HERIRCROB L 3~4 BT D

{2) HIA LE#OEMITHAOPEE WNTRIREA) »TELL, ThEAsBTEIML, &
HRBEONETT I O5T LI LT, I<viikicl, HIA o2 Y2 F5 8 5 T

8] (2N X » Town iz il B g RO T3 XL RIRFBEIE XN G5, ZbRbaOREKiC
U TRTFOREZHHEZ > <0, ASEClca HIA i, comf2@lilsEscong 1~2 |8
COEASZELEHT, SHOWTIEHEINEDLBNDL X 2k %,

Table 19. Bk ELSRIGEERO 5 b HIA HUWFRET L4 D
Sporu]atmg strains among 42 stock cultures stored in
the Government Forest Experiment Station, Japan
ik E 2 MIA BE 0 iC 5 9 % M T Bk B | %
Stock No. Spore production on HIA Remark
GM- 7 +
" -8 +4+ laFfrosE  25°C
7 -11 ++ 4+ " 15~20°C
7 =16 +
" -18 o+ " 18~20°C
" -19 +++ ” 18~20°C
" -22 ++ " 18~20°C
7" =25 ++ + ” 15~20°C
4 27 + -+ " 18~20°C
s +-+ " 20~25°C
=31 4 74 15~20°C
PR 4+ " 15~20°C
) -3 4k . " 15~20°C
1 —45 + -+ " 15~20°C

~
N

]
[N
N
+

+o IR PRBK - BRCBR

! A&'

X 10T S L&

& |
£
r7
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(4) (N 25°C »8, £72(2)~(B)iE R Rl D 15°~20°C IV RE B I DL LI TH B,
HaF IR DA AR AR X2 DI C A Rl 3 SN F- 2D 503 IATCH D,

EMEMEARSREIROR TR

Table 1245 7 HIHHHRMIRBRIEDO W 7 ~ ¥ BHFEHOT X TICoVT, R OHE X > T
FHEHEDF WA BT, £35k 42 ko > & Table 19 1257+ X 5iC 15 @kiclF RS #EH O
fo UL, BFBRORLIEEKRILICEOTHHEND Y, FBRCIFEAREILE. 055
ZEb BRI,

e}
Fig. 1 B BicIBR S WA ERNBRTF @, ¢) 24T (b, d) (—=1072)

a, b e HEREL o, df S BRI
Normal (a, ¢) and abnormal (b, d) spores of Guignardia laricina
produced on agar media.

a, b: on Hara-Ito's agar ¢, d: on potato-dextrose agar
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i EIC BT BT TORE

#ik GM-11 faFRIKE TR &7k - A, HEOIFOMTIEREDL DL HXTRL0
KEONTF- 5 VIIFHEOET2RD SN, SvEGicieBT ol 10% oZBTsE 5hi,

FAFR O S Bt s PDA B L2 aicit, LIEUERBIF»Rbh, BE 50p i1l
CETHLDNBHD, ERHBITO KEE 15~37TX5~11p 2 BT, FIBBLHLIAEL
(Fig. 1, d), %7z HIA T2 20724656 L7k 5 %o — MDRTZ LI LIERD bh, B 21t
1% B Lz 2m8H -7 (Fig. 1, b),

LRIETF 2 MEER L, HIA CIITRRERL7, ERBIT»SOBAI 5T E AR
TOWBBEEC 2 VS T &k 27,

i, LR TFrLOBEERCIE - TH 7w VI ANLEBRRZ{TR 2 720THEH, ThEENE
KaF7 & ORER A & OUICREMED 23D ST, RIATEEIC X » TR L2EE» SEHHEL
FERE. ERRTBHNS <CBEbRLE VI 2 e bR 5T,

% 5

B R (1963)1 WA ORT HIAT) IEHEBoMiE Ty, HHE, RER BeBRHE
ARMEEINT, JKFE I A VIR S o TR BT, BE L TRERC R 2%, REREL
CHI{MEF v 7 v %, L TR L LT MgSOeTH0 Z8nengd, pH7 i BLE L7 i ksl
(i - UHRESHY) 8%, IGRe 1~2 ok s LB FmEIE Y2 5, 100~10° ozl
Faidedic,

ET5HT, TOR - GHEREHLC XY [ - E R TR L T E O FIIB R LY Rpsie b

B LCaRTRRES AV ET B S b, CLXEYORTERCETHEFE < HLL
{EET M EEE LRI,

HEORFEEIIANE XU > TEASh 2 23 <MbhTvwsL A THS (EHF
19607, Z 503> b, SO E ML EUTH L EoRiR: LIS 0L vibh, Zh
WHMCD FABMNCE —EET, HEMOECIFRT L O, MO EREx 2 bbb - T, Bkl
U EEEE R, —F, NNEIHLEEMHEEIRE L, JduciaBiorsy, maZil, BiE

» BERID 5 AR T ORMEZ T 5L 25055 L E52 515,

—RRICEHORTF ZARES X 0 & KRR SV TRIFR RIS D, Kpjd £/ o2 ofisbcidi
Ve WEKLTIESHIBTEBMA 50T, BT IERMEOMESHFESTEShS, T,
# 7~ v BRI GEA T » PUREDCIRIIN L Ca OB R A YT, TLEGR NS % < Ul
BHIZE, WROREHIFANST S M FREEFRICK Y, FbbnrgoRT e et 5
Rgidohigrofs, ZhiE, 4 Lb s 7Y ENCRTEIKCERL ond b L LT, B
EhDTARELHEDZ, HELOET « $F#EC X - TlESh, REONREREXRTHEOLME
BLALAEAONG, £7:, HEOHFOTIEMEIZ RIFAE R EH T T o5 Ve Y a—2d, HHD
B AT KB RE L7 6E nd o 7,

SHEEEE LTOMENERG S 5, SERHHOMTERICGEET 55038 ubhTv5s. &
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+®ﬁﬁummﬁ®fljw,E%%&K%ﬂﬂﬁﬁéo,M%KRLTW%MW®%nﬁ—&E%V&
ENTVD, E, —EHICR2 X 9 L oLWTEIFERE L, WO REFIGRIcS s, i X
> THRIFEKIRD LS MdhTvw5, & HOBERTFIRSGHRZHERZ X > TES DY, 15°~20
°C QHEAHRRTRIFAR L O (B GM-11), 25°C R Wil CERONT2BIRT 2 L ® (] GM-8)
L b 62, BELTHEMIET O 25~27°C X ) L 2R v, £/, RFOEE 26°CoHil (16~24°C),
27°C--Eiff (16~24°C) O LML ELINI AL S0 L BIEd - L3l ofe, 7278, Mz
1~4 HEHGHE (0°C) P L7cisf, chve 15°C ElitfR - AT LT, 2o %O FEESFL<
fhtShs o 2, 3EOUERD 2EHED LI, TASO KRGS ETHZ L a3 LEX Y,

S EIED—D0 & L THRMOTFERNE MR L, BIKETH I ASTR B LOERTIHNS
T %, Lanl, HINOEE, EHSIETIEE BT 5 IR Shith o 72,

—His, BRSO MO b O H TR E T 520, BHORIRE L LI O
BF5@HmH D, L CREADEICBE L DRLIH EEDD, MTFEBRSESILiREb
WTHHETHD, Lal, 135 BARRTIMEISEDLND HiEOWRD D VidlF2, Hil ki dkaifi
FTHI LK T, 78 0N D T IZERE R PSS 5 & EBRWHER L OB M BILT 5 (NageL
19345 Ito & Hosaka 1950%) OTH %A%, KEDBEL T, 1A i WMFBEEITE > TV 5 d¥

D, HFRBD TR EERE UTHEBHITS Z itk ), ShO TR CREFLETFER
FEEMRTH MW TE, COBEREMVD X D, BTEEMRETE58L )T <N/ gRi3ks
HHND, FEL, RECHIFIGES YR S i Kb, 72 ZEY « #1 TRAEHIEE L
7. FORBHEAE RS IRE, CAVRERIEE Lol - DHERHITBIE L Tb TR TRR
Thibe Thobh, WAOKETREIRIFGE ;L 2 21X - TRTIKEEE LA IUT L, Dwvizidl
TORKE 2L Bt L il s,

BB CRFRBET DR CH - TL, BIINEROARDKECH Loz aliddonial

D, ChDBIATETESESL I EEES TRV, ANPEO A o—0ikZ oMEE iRt L
L otie ETHRG AN  HERENICHEH, EUHEE T ECHTRRESOBREEDL. S
BEHNGCEBE, REBIETTS > TEHRONTFRIBESNICD, TORTOFIHFEFZERL L
THHIRICIEE L, Cha i DB itk - T, SiChi)BllaFeRitzEEsgs 08
TE, TOXI T, Kb LIClEBHTT 5 2 21t X - TRTOBRE &< B Ko 2tk 5. Wit
BARE AR, TR L T L LAV BIREOERY A5 E 510D, Iy o 2 AEESRBIKS
NWEZOFIREZ EHIRE LTl TRV, CheHEgETo 2 Lici S ROMTERERLD
B EDXS GBI LDOTHES S0, SV BMIC, BIRML- S BIENE F IR DI - ik
BHiT L0 i T, MikBb Sl 2 <hiv, LU, RIFZEHRE LABa ik
bz oFaE Sk L, —HWRC Xk D& BN T - o0 SOFREZIERTLE LB i
i, ThBEDLNENZ E2D, T XL RTOREBAD T 2T 5 NEERSTAEL, 5D
PN 3B I hPEAPCLEFET 55, H)BLREREOMAL LT ZORFILEWICEED
FBINED . HARDHTRMGE SIS 2 L2 X » TRFBIRITTE KD DO TET VL
5 Rifg (Houstox & OswaLp 19462, i « il 19559, @l 19607) (M4 %, A oM,
B PHEHE ETBE DT Lin k- €, HEETIT LA AT OBFRRER OB S 2257210
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BRLTUNT LB, KEEBERGTH D T &, 25 20O ATHETIC X - Tk F 5 LOMHE S o,
TSP REL THBAL ECIER T 2L 2 22D, oMBLIRIOS kT 5L 083
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Wi i BA Explanation of plate

AL IEERNFERLL & I8 TR
a. BB #  b. g X110 c. # #x1/100  d. BE iEx1/1000
Relation between number of spores inoculated and sporulation of the fungus on Hara-ITo’s
agar.
a. Standard b. Standardx1/10 c. Standard x1/100 d. Standard x1/1000

B. BEREEEROEE LTI
a~b. T EEREMC 180 HIREREZ, WA IR &5 - G RBH L 735 & —Ia 7%
BECEDLLR Y —
c~d. T H 4 BEREST 14 ORNE R, Wb el - RIS LS STt
ERERTHH—
c. HEERMOKTEAERE LT TRt
Relation between age of inocula cultured on potato dextrose agar and sporulation of the
fungus on Hara-ITo's agar.
a~b. No-sporulating colonies inoculated with mycelium of 180 days’ culture on potato
dextrose agar.
c~d. Pycnidial formation on colonies inoculated with mycelium of 14 days’ culture on potato
dextrose agar.

c. Pycnidial masses under surface aerial mycelium.
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Sporulation of Guignardia laricina (SAWADA) YAMAMOTO

et K. ITO on Artificial Culture Media

Kazuo IT6!) and Hiroko Havasui®

Summary

The shoot blight caused by Guignardia laricina (Sawapa) Yamamoro et K. Ito is one of
the most destructive diseases of larches in nurseries and plantations in the northern parts
of Japan. Considerable difficulty had been encountered in obtaining spore production of the
fungus in pure culture in connection with studies of artificial inoculations and screening-tests
for preventive fungicides.

Hara and Ito (1963) reported preliminarily abundant pycnospore production with the
fungus when they grew the fungus on an agar medium, but they succeeded in obtaining
spores with only 2 out of 15 isolates. The formula of the medium used by them in the

sporulation trials was as follows:

Yeast-extract power (Digo Eiyo Kagaku Co. Ltd.):---eeomeeemmrieenneenns 3g.

SOLUDLE SEALFCI ++vvrerreererrerummmmnierietmmtn ittt e e et eeeaasn e e resran e eeasnnans 10g.

MESOy o THO «verrerrersreremmieemmiiit it ettt 0.25¢g.

Agar-agar (Nihon Kaiso Kogyo Co. Ltd.) ««-eeeoeeerermeeimamininiaiinns 15g.

DISEIILEA WALEE e vevrevrerereramumneatesietitier it e eesee i aee s aesaeaes 114
pH 7.0

Since that time the medium has been generally known as Hara-ITo’s agar by Japanese forest
pathologists.

The effect of environmental factors relating to sporulation of the fungus and the pro-
cedure for obtaining abundant sporulation and for maintaining culture in a sporulating con-
dition studied by the present authors are described in this paper.

Among 42 isolates of the fungus tested only 15 produced spores, and abundant sporula-
tion took place in a few of them.

Sporulation on Hara-Ito's agar with larch-shoot decoction added as an additional source
of nutrients, and Vg juice agar was not better then that on Hara-Ito’s agar, although the
fungus made a good vegetative growth. The fungus seldom produced spores on potato-
dextrose agar, and when it did, only sparingly.

Several media were employed to test their relative value for sporulation, but there was
little evidence to indicate that any were superior to the standard Hara-ITo’s agar.

However, as the transfer intervals were lengthened there was macroscopic evidence that
more vegetative growth was taking place than in culture with shorter transfer intervals. In
order to maintain the fungus in a good sporulating condition it is necessary to transfer
spores rather than mycelium.

Optimal temperature for spore production of the fungus was variable in each isolate,
ranging from 15~20°C to 20~25°C, and it was lower than that for mycelial growth, 25~

Received October 20, 1970.

(1) Director, Division of Forest Protection Research, Government Forest Experiment Station,
Meguro, Tokyo.

(2) Forest Pathologist, Section of Forest Pathology, Division of Forest Protection Research,
Government Forest Experiment Station, Meguro, Tokyo.,
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27°C. Enormous spore production was often observed when inocula had been kept at low
temperature (0°C) for several weeks before planting.

Effect of light on sporulation of the fungus was negligible, as far as this study is
concerned.

There has been observed the tendency of the fungus cultures to lose their power of
fruiting when grown in artificial culture for long periods of time. It is very difficult to
obtain spores from old stock culture of the fungus which has been consecutively transferred
on potato-dextrose agar under ordinary laboratory conditions for a long time. Using trans-
fers with mycelium from stock culture to Hara-ITo’s agar, no spore production was observed
usually, although the fungus made a good vegetative growth. From such sterile hyphae of
stock culture the present authors were successful in obtaining abundant spores by the fol-
lowing procedure:

A small piece of the mycelial colony of stock culture was planted on Hara-ITo's agar
slant and kept at 25°C for several weeks. A part of the hard colony under the aerial
mycelium was torn off, transplanted on fresh Hara-Ito's agar and was placed in an incubator
and kept at 25°C for 3 to 4 weeks. This treatment was repeated 2 to 3 times. Then,
pycnidial hyphal mass produced on the mycelial colony was picked up and crushed in
sterilized small test-tube. The broken pycnidial hyphal mass was smeared on the entire
surface of fresh Hara-ITo's agar slant and kept at 25°C for 2 to 3 weeks. This treatment
was repeated 2 to 3 times. In the meantime, many pycnidia containing pycnospores were
produced on the agar, and then suspension of spores and hyphal fragments was inoculated
to fresh Hara-ITo's agar slant and incubated at 15~20°C for 2 weeks.

By the treatment mentioned above, abundant spore production took place on the agar.
Afterwards, by consecutive spore transfers at intervals of about 2 weeks good sporulation

was maintained over a period of 9 years.
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