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K. Ir6 and Y. Hosaxa : Gray molds of Japanese larch
(Larix Kaempferi Sarc.) seedlings.
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FIFRDERC RSO W B HITMHT LT ED 2 VI LA R Sic, I O K0
DR TR LI T 2 2 L afid CIEBIT LGNS, 2T & D EITIAL L2y

T2 LD TIE AL, HREIRRRPIRIC STE 2384 L, FRICIE < DRERAMEG LIS WA
XhTENDHD
FREEZHOER CDIRREE BE L, TR ORYRTY Botrytis cinerea Prrs. 1212 D

ThoT EZimDle, KT LD D 7<=V INOWHIEL, FREOMELZMEMATL, iy
TR CAMNFHUT o 72 DT TSRO 62D TH 2743, NRETEERZ DY 2
WTCHERZZ L DRI (1950) DERe D FWTHE EMEn & 5 . B. cinerea |35
TEETHO THALPEDIRIIEC, A F W& LTI DWW TIRBIT S HET X D THANC
ol 2d7e (R K ORI 1951),

AILNTHEFLEAUT Ol H 5 = VD Bolrytis THICHET 2B8EK 0 =, = OEREILE
M7 DTH D, 7z v—FITlEd 203, BNk B. cinerea L3 \PEiE RT3
Botrytis sp. 737 7 =Y ITHFET2HEINDOLD T, iU DOWTId B. cinerea k1
L7tz ity c &ic L7z,

b & &b B. cinerea ([T DUCHERFIEANIFE DT LWEITDIT ), 4RI
AE T2 IDIMEMANDTH DA, T CAWE I 7=V ik fEL, R OEE L TIRILT
FIEARD DA LD 3742 HINTD

TDEBREATH WY D TR BRYBIAT 5 24U [ ORIA A R W Ll &« 72 v v 7e i
FE RS SIS R DR B Ak iz W) & aL7e PSS RIS IR g 2 R T 2.
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I;ﬂ 1 2{: h o= ]WD BOt?’ytiS ﬁii
(Gray molds of Larix-seedlings)

- - SRR H b A
W TN )%ﬁﬁ@\ T M
Age of seedlmg; Locality \ collection Collector | ungus
w0 RN ws | K. 1m0 | B cinerea
3-year-old seedl. | Kemuyama, Iwate Pref. JUIY 48 K. Iro 0 icz:zzea
2 4 ! TREBRE : , ‘ ‘
2-year-old seedl. | Haranomachi, Fukushlma_Pref 9Ct‘ flg R I“‘“FKI Botmtie spir
, THUAT FLX ‘ . "
’, B !  Meguro, Tokyo I\Eag 50 [ K Iléﬂ [ B. 7cmereai
3 G |
3-year-old seedl. ‘ - *// - B ”77 ’ " ‘ B "
2 o ETFIRAHSAT e |
2-year-old seedl. ~ Aijsari, Ilwat9 Pref. } July 50 | 7”” B ’ - //7 -
TRETHRE X ‘ ) | ;
) ”77 - - Meguro, ° To\yo l\fay 51 ’ B 7 ] /7 -
, | AT : ,
,,, o }7 ~ Kotoni, Hokkaido } A:]g' 31 ’ ) ’ ) \ B " o
7 : :ﬂ:fﬁ’ﬂé% T ﬁfﬂ‘]‘ Vi I ” 4
i Teshikaga, Hokkaido J B o -
HeEL | HIBRLEL H 85 Bk et 51 K. Imd & )
1-year-old seedl. | HmohargiY@anashl Pref. R . HosArA o
3 & | R BL R A 5T | june 52 | K- Imo & )
3-year-old seedl. | Takehara, Gifu Pref. - | SHIBUKAWA |

W1REAT XI5 n 7=V D Botrytis THlE 7z v — 5% W 2 2354350197 B. cinerea
T, TOREZERS (L c) NI AXNTHDLZ LD LW—TdH 3,
ARERRTEIN L2180k 7 5 2 Jelcoi+,
i 2 K fit: G 1% 7S

(Culiures of Botrytis used in the experiments)

' T

1 a7 o s o 4 REFA R g BE U
S%o{ﬁ\( N?) ‘ [%ungu% ‘ ‘ﬁHost;F } 3\)’I\Joc%lit;;m Date of | Source of
) ’ | ‘ collection | isolation
P i R o oo 3 77/{ aF
7B0t'A:L ‘ B’fi“f’fa B Cryptomema | @(m‘%}ﬂﬁ'mﬁ [ B Fib' 2750 7!7 Corélflc[ijlali -
Bot-B¥ | " ] " ! %J},k,l\h"lujﬁﬁ | Feb. 24 50 l "
Bot-1 ‘ " ’ ”L'Z;xy \ ;@j. ﬂg]j ALK ’ May 13 50 | ”
. Botrvtis so. | n  Oct. 16 ° i
Bot-] | Botrstis sp. | " B R ) BT | Oct. 16 *49 | B K

¥ ERICOMR (1951). p. 5. £ 2 KM

B 7=V WO B. cinerea DNETH, KBIGENT, /N IIGENRTF R OEBIZIBRK, A=
E BT AFWD B. cinerea rZ2:{ [i—T3FRHSINE W (FUEEOHEIR 1. ).,

L L Botrytis sp. |2 2iLE VR D, REISAWT-IZEZTCEDAE 2L B. cinerea
CHRTPTH D, LEHBEOKE 2 ROHEST bFETFOLEIRD HILD A, /ITI5 T4 F r
NI TR 2 [ — T % (Text-figs. 1, 2, 3),

FEEREAR TR K S L 7e RIUG LT R O B OMNRE il R 45 330 i) T
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iy 3 # HEER ROk 2 N 72mii R Al ToR E &
(Dimension of conidium and sclerotium produced on agar medium.)
a. KZ54F (Macroconidium)
[ | l > iz 5 3
v ; =l S
Bk Co s B = .
Stock _%unqus | Number | Length Width
No. = | measured W | EHE w0 =R
B - | ~ Range | Mean . | ‘Range ~ Mean
' l 1 s © “
Bot-A* B. cinerea 100 6.4~19.2 10.47 +£0.23 | 5.0~9.0 6.48+0.08
Bot-I B. cinerea 100 7.7~14.7 9.4940.10 5.8~8.6 6.6240.06
Bot-j Botrytis sp. 100 ‘ 5.8~ 9.6 6.9240.09 5.8~9.3 6.8140.09
| |
b. Eifz (Sclerotium)
| 7 o T mm ’ " mm mm Cmm
Bot-B*|  B. cinerea 50 1.0~12.0 | 4.7+0.36 1.0~5.0 2.640.10
Bot-T B. cinerea 50 1~13 4.3+£0.24 | 1~7 2.6+0.10
i i
Bot-J Botrytis sp. : 50 % 0.4~2.0 \ 1.140.11 | 0.4~1.8 0.940.05
| a

* ﬁ*‘é@ivﬁ'ﬂz (1951).
s 5 =YD B. cinevea OKREN4L:
B K O #2lE 2 X0 B. cinerea &+
K& SRR FE EMEE L w, Lh L Botrytis
sp. DAEIITFIRERBTARE 2 b 72/ TH
D, EEOKE 2L B. cnerea T L~ T3E

LL/THD (Plates I, ).
WRE O, = AP AREm A

1. EHRE O

JEENIES IISEIL TN 2 5=V D

B. cinevea DYEsE, BEBEOYHIE A F 1§D
WEELWLETH S, Lol Botrytis sp.
B TR, QURERO T A,

204

Text-fig. 1.

O 0 g
O C Q0
O O

Conidiophores and conidia of

Botrytis sp. on Larix-seedling

R I C 2 CBEET B

(5 = YD Botrytis sp.).

JEREEIR 20°C WM DEPED ST LM A% & DBEIRIZF 4R RO 85% |Z TR 85
mm x5k d 2) oRT X 51 Botrytis sp. DHHFIRAIC TR VB TH D, X B.
cinerea £ 7 7~V Db D b AFNH6 D b FH OIMBTILFH ELERHD B ILE V.,

=M TFDOREG AN O IL 4553 (87 TD) AT & 54 Botrylis sp. i
LThid T, IRk 20°C ITH T 3 HARIC IZWIDC 2N EFBD B 43, MO TR 7 H
Bk 2z,
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Text-fig. 2. Botrytis cinerea and Botrytis sp. on Larix seedling
(B =YD B. cinerea Jr18 Botrytis sp. O4yLE)A-F)
Conidia of B. cinerea produced on agar medium,
Conidia of B. cinerea in abnormal form on agar medium,
Conidia of Botrytis sp. produced on agar medium,
Microconidiophores and microconidia of Boirytis sp. produced on agar medium,
Microconidiophores and microconidia of B. cinerea produced on agar medium.

Hrd R BHEOIE &M H L ORR (20°C, JEE2E9ER)
(Diameter of the mycelial colonies of Boirytis on potato
sucrose agar at 20°C.)

}%Eg& ; F%gls[ B. cinerea ’ Botrytis sp.
paseed (day) | Bot-A BotB | BotI | BotJ
" mm mm | mm mm
3 63 63 ! 75 | 20
5 85% 85% | 85% | 40
7 . 85% 85% 85% 52
10 L oest | e | gux 69
25 gs* | 8s¥% | 85% 77
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Text-fig. 3. Sections of sclerotium of Betrytis sp.
on Larix-seedling.
(b F =< VD Botrytis sp. OEENT)
A, Sclerotium on the host,
B, Sclerotium produced on agar medium.

Fr5 RIS AILTF O &S H ¥ L DR (20°C, HErEEx)
(Relation between macroconidial production and lapsed

period, on potato sucrose-agar at 20°C.)

; o KIHENATF DR,
w®m Fungus ' Production of macroconidium
H T T S
Period B. cinerea 1 Botrytis sp.
passed (day) _ BotA  BotB  Botl | BotJ

+
- - =

N oL N
|
|
|

+ - ‘ + +
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RO 6 TIPS L SIC e bR, 7 NEc o W, B
cinerea DEIZIET\ AT, FREREZEL, MOETERILT 20K L, Botryhs sp.
DUBIL /T, EERE, % XEE LTS S5,

AR EEDOI L N DRI (20°C, IEHERR)

(Relation between sclerotial production and lapsed period,

on potato-sucrose agar at 20°C.)

NS B % R
R Fungus | Production of sclerotium ] B
Period -~ B. cinerea Botrytis sp.
passed (day) "~ " poA | BotB . Boil Bot-]
B A - —

s - -

5 — ‘ — - _

7 + ' + - +

2. BBEORBLEE
B. cinerea R Ur Botrytis sp. [« OWT Petri [Mkic L b, FEEHHE
B L DBRE I~/ 5 AR 7 HBROFEI R X 7 D) TH 2, 0 LEHsED R

A, IS b 4RO TS 3,

e
X

WK L OEHFED 38T &

o7k FEEOFET L REE (°C) LM%
(Relation between mycelial growth and temperature (°C.))

i B ¥ o E & (mm)

P B £ Diameter of colony (mm)
SIt\(x)Ck Fungus - —
0- b 7° 10° 15° | 20° 25° 31° 37°
- _ R R R R N B
5 H#% (After 5 days)
Bot-A | B.cinerea | 0 | 27.0 | 40.2 750 | 85.0 | 85.0 | 10.0 0
| | | |
Bot-] | Botrytissp. | 0 | 0 4 20.5 26.5 77.0 42.0 0
i | |
7 Hi% (After 7 days)
Bot-A B. cinerea | + | 49.0 71.2 85.0% 85.0% 85.0% 34.0 | 0
Bot-J Botrytis sp. |+ |+ + 36.0 . 42.0  82.6 | 60.6 0
FE: 85.0%...... 85 mm DJ k-

WTRICHSIND & 51T Botrytis sp. 1 25°C L s L, 1°C icivT bMidc £
T 55 37°C IR TIE b IERFB L. TiLL B. cinerea kI L TR\ R34t B.
cinerea | 20°~25°C % iGitil T2 Dick LT Bolrytis sp. DONSEHRBNE R \F5, X
31°C Kt 23Kk B. cinerea |33EREARRTH 20T LT Botrytis sp. 3ok b k<
HHT22LTH 3,

3. XBDERMFOHKAERE
ISEREIERT I 2 KRB A0 T- DIk & IHE & DBIRE i Le 20 HEEDOFUL L 58 %
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TR,
08 K RWSANT-OWREIRE (°C) LoBk
(Relation between macrocomdlal production and temperature (°C)).
. 1 ’ / T
b g& T o R R EE
%tocfljf ] B % j Degree of conidial prodfction
No Fungus
: | 1° } 7° 10° | 15° & 20° ' 25° ‘ 31°
. . — e —
Bot-A | B. cinerea — + + | + | Tt A+ ‘ ++
Bot-J ‘ Botrytis sp. — + + + “ + R T S
|
8 RITIBIF 2 L 51 AT AN T-13 25°C BRIz ched & I 2N, X B. cinerea

etk Botrytis sp. THIINTE L WX v,

e (1 c) X2 #iT B. cinerea [Z¥HFEL I » iz LTREIZO AT AT 2%
TRHEEMA~2AS, # IV WD B. cinerea \THT b LiF LiZ ziuasilodbitie, il
20°C \wiy TR FR ETLI 2 dLbaD7a48, 25°C TR TR D72,

4. BRORBERE
ISR T DT OIS &6 & DEIR & 32 L7z 20 HERDHUULH 9 RO D TH 2

g5 09 2 WEOEK L (°C) LDERE%
(Relation betwesan sclerotial production and temperature (°C)).

i | BB o %

o B EZ Sclerotial production
Stock i

N Fungus | 7

0. Lo { 7° \ 10° ~ | 20° s ’ 31

N | H‘ ) 7 | e B | P
Bot-A B. cinerea — | + i + \ 4+ ‘l + | _ ‘ _
Bot-J Botrytis sp. | — i + ‘ o+ | + ‘ K + .
|

FOFUTIRT L ST B. cinerea TIify 20°C LUF TR HEAYRK shanic L,
Botrytis sp. TlE Z OFPATERIR S 1°C TR 2PRA3FETT 5 2 U TILATLT S HIFZOI
KE BT

5. JEIDERFORKEAE

WBERERITING 2 /) I SN DIk & IR & OBEIR T 20 1 fRIiC I L7akiit R il
7 10 KDL TH D,

0510 2 USSR T- Ik &ilE (°C) L DEIRR

(Relation between microconidial producclon and temperature (°C)).

N I = R SOl 4

Microconidial production

Stock

i Fungus ~ ( o
No 1° } A \ 50 1 20° 1 25° ‘ 31
) | B | o ‘ N o
Bot-A B. cinerea ) - i — ! — ‘ _ + + +
Bot-J Botrytis sp. i - [ — — { — - + +
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Bt B. cinerea |3 20°~31°C <™ T, R Botrytis sp. Tld 25°C K1F 31°C T/ G4y
LT DOIKAHED LD,

] 12k

1. Boirytis cinerea {Z[E 3R
HIAHT ST WEHED Bl RIS RO CTREEN D . ST E (AOHR THeb VRIS L, )
HLFRT 1E Botrytis TG TR R O B T-H398 U Ik 4L s, #55 L CARAL L72 T T s

IR T HgE L O _RIT JURDEBRDSH B 2 0, 35 L RIS P DO T FE &
b2 5 & AT Rk E 7 L ORI 2,
LOEAMEN LT 2 STRRIERE BT 2 2 & 8H Y, L 2~3 ARApihnil Bhic A T5 &
B MBS T 2 RO T

oo 2/3 LEbEEEN, HDom)
i L oTH#IET 2 (Plates |,
.
2. Botrytis sp. [CEDEH

W DRERHAFBEDOTEML TV
YT, Wby 20cm F TO#
dEAERIICIRZE L, A RET 4
WO EERHET T 5.

FREIIRIEIR AT SRR 7 2
LTHEL, ZOFHMc—HEEI3E
Text-fig. 4. Sclerotia of Botrytis sp. on the needles MR e L 7 At L OO

of Larix-seedling. AND, BZIZEIHED FRIT I
FREHHE LIc IRk S 7 Botrytis sp. O
RPREETRS I Botrotis 0. O AR TR E B LA ¥ &

0.5~1.2mm (Text-fig. 4),

# M W W

1. 5% B—1.

(a) H3E  B. cinerea (Bot—I), Botrytis sp. (Bot—1J)

(b) PR Sl L7en 7= 240400

(c) FHiFbi: IBEEIERITBIK &7 T DIFER & Wikic X DTSR L,
NS ~ TRV HRDOUES L WaENICE &, WK CRIBTFFIERD LD 25K 7%
L7z ISR & [ — Dl & Uie, JUHIARERD 1T kR Aok Lze.
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PR S N OB AL L Y 11 RioR T,
g5 11 & BERERBRERIENI O K (°C)

(Maximum and minimum temperatures in the period

that the inoculation experiment was made)

g A B | & @ & K £ A H 73 = &K
Date i Maximum Minimum Date Maximum Minimum
- 16 195] l 33.4 27.1 WI-23-1951 27.5 24.1
n=17— 7 i 32.2 25.3 24— 1 29.8 24.2
7 —-18- ¥ ! | r-25-
22 24.2 } 32.7 24.8
y—19~ n i) W 26— 7
n-20~ 7 31.3 23.5 n7- n | 31.2 25.4
n-21- n | 27.1 22.2 n 28~ 28.1 23.7
n-22- " 24.6 23.2 | =29- 7 30.2 21.3

(d) FRBRESHE 1951 428 J] 16 HICHEALL, 81 29 H (13 AR ORli Rme Ay
12 KO TH D,
iy 12 32 B. cinerea J UF Botrytis sp. D # = 7 HITK 3 2 B
(Results of the inoculation experimen: with B. cinerea
and Botrytis sp. to the Larix-seedlings)

| | pEaTo | gdEso | o
w oz | MRTB SEiRE | R RN R ! Mo EHORR

Funeus ! Seedling © Degree of Degree of | Degree of Color of  Sclerotial
g No. I infection macroconidial ‘aerial mycelium' infected part - formation
| production | production
1 ' 4+ b+ Attt Pale g;’;“’ke -
2 + + + + ” -
; 3 ‘ ++ + 4 + -+ " \ -
B. cinerea | . i . ! _
(Bot-I) | * | + " ‘
5 \ — — — i -
) | Pale smoke
6 | + 4+ - ‘ + ‘ -
K i ++ + + aray
| A ++ ++ ” ‘ -
8 -+ 4+ — | ” “ —
o + ‘ + + \ ” | -
10 + i + + “ " i -
Botrytis sp. . ‘ N = | Marguerite _
(Bot-J) ' yellow l
12 + _ — ” [ -
2 ¥ ¥ - -
14 ‘ + — | — " " —
_ o . - ] _
! 15 — — | — | -
e - - - _
A 17 — — - ' -
Coutrol \ | i |
e - 1 - - -
I 1 — — — ‘ —
P 1

% 12 Koo Wik £ 51T B. cinerea VAR AMENEEZ AT L, HACBEINGS L—0
SNE R O B Lz, R Botrytis sp. |3 B. cinerea \TIL~THKEM:TMGITH 248, B
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ICHIL TR /&L, B. cinerea & ZWMHNTRDT-OIEE Hie.  MEHERLHERIC I3
BRELABOLILED DO,
2. % B2
(a) fiEkl  Botrytis sp. (Bot—])
(b) Y AF, Ta~Y, IV RUE I FK2EENTHM LA DD,
(¢) HEEihH: T oBEASIcRITiiaEs Lceite 10mm FHictlh &b, X
L AL R O N RICHEG 2 Fz. D BO UG R-—-1 LM—Td 2,
(d) BBREEML 1950 453 )9 15 FICIBFIEATV, ZOHM2MM (371 30 B) T
A F MDY E B IR BlD L7ehs, MBORELICIKIAT RO, 40 Hig (4124 1)
TIRELE D CTABRIC 72 0, & 7= Y idsie b ELCHDR L, AFRUT 7=V 355 TdH
278, b2 @A BRI 0%, IHEKIC R BIHNELSR C 6 b 07z,
Tnjﬁpiﬁﬁ%btﬂﬂl“]@ﬁﬂ'ff?‘w%(m WU FHE (Loco p. 9) DT B/IFTDH D
hoHET D,

(1) 7 7=#s Bolrytis THIC X DOTRZNG & & ITOW THOKHE TR < A6 %5
fTx b, vox Tusvr (1888, 1895), Wam (1912) %tk Tex Hovrsy (1939) DBz
Hisb D, Lin LEAETRAR D 2 2B LTMHB L7 b0 i EfEmore,

HHE B M SR Lic : ATk B &, » T~V Botrytis HicE 2 s
T & B TIHLICERD 6L b DT, WESITHHL Lk, WasEA L7ah & RO
HGE LA IR T ORERABIM TR W S LD, HTFOBERUERE IO,

(2) BEREOP~IMIC XIUZ, 7 7~ kT Botrytis WX ERSEHTING
B. cinerea OIEHEX 2L, FDAHPUARENPENT b 2728748 (L c.) MBI F2ITAFHOKMN
FowE & LTHek L7 b D E—Td D7, Lo LAINE B. cinerea & &5 F i+
DIy —PITRD IBHTV D,

Z D Botrytis sp. ZHRKIGPECHNT B. cinerea L) LT H 5D 0 TH C, BRECH
THAIS ST DGR B K & =2, HEOAF ST LIS END D, LEROFH M

B, ST 2 MEEIR R GO BIT T 2 B OO RN R T T D DA
Hoitd,

—ftic B. cinerea & LiXMLTW2E IR, Wb 3YAFHE (Collective species) 7155
FTFHAH D (Givmans-Dovee 1928, Hansex K& Smrrn 1932, Groves K78 Dravron

1939), I3kDifsmb ATk B. cinerea X |ZWHIICT~%F 4D, NIEZDOBHELE L
TS <& DA, Hix B. cinerea group ICT—IE+ & H LAWK HIC L OTERBMND
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-1

% F2biLd. Lol ClEAFEENRGILfTh Fic/e v Botrytis sp. & LTHk<

o
S

&
z 3

(v

M

[t

N

°

51 A X &

Giuyaxy, E.-Dobar, C. W. (1928). Comparative morphology of fungi. p. 325.

Groves, J. W. and DrayvoN, F. L. (1939). The perfect stage of Botrytis cinerea.
Mycologia 31, 485—489.

Haxeex, H. N. and S;WiITH, Ralph E. (1932). The mechanism of variation in imperfect
fungi: Botrytis cinerea. Phytopath., 30, 166—170.

(FRE—HE, (REETT (1951). =+ 00 KEBIR M OB O —\ v % BIS  Ratiie 51, 127,

RESEE (1950) . FULHEA R % ST EERT OB 1L A FLSF OSTBER BT FEors; 50, 11—
150.

Trx HourkN, J. G. (1939). Kiemplantenziekten van coniferen. Thesis. Univ of Utrech.,
125 pp. C(R. A. M. 18, 357—359, 1939].
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Explanation of Plates (@ kgl

Plate |

A—B. Larix-seedlings (8-year-old) attacked by Botrytis cinerea 1
(B. cinerea \TEEZ{Lich 7~V SHAR)
C. Larix-seedlings (2-year-old) attacked by Botrytis cinerea. <1
(B. cinerea \TlExiLi=5 5= 240
Plate [

A. Needles of Larix-seedling attacked by Botrytis cinerea. ~6
(B. cinerea \ThiZiLie s 7~ HOEE)
B. Fruit-bodies of Botrylis cinerea produced on the needles of Larix-
seedling. x3
(5 =V HOEEATILE 2 L7e B. cinerea D(-5{K)
C. Botrytis cinerea (Bot—I) isolated from Larix-seedling on potato-sucrose
agar at 20°C, after 25 days. <4/5
(B 7=UHh6 5 Lz B. cinevea DEHIER )
D. Botrytis sp. (Bot-J) isolated from Larix-seedling on potato-sucrose agar
at 20°C, after 25 days. x4/5
(B =Y n b oMk L7 Botrytis sp. KU #)
Plate [|

Mycelial colonies of Botrytis sp. (Bot-]J) on potato-glucose agar at various
temperatures.
(Botrytis sp. O #EEIT G 2 THFED R
A. 1°C.; B. 10°C.; C. 20°C.; D. 25°C.; E. 30°C.
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Résumé

In late spring to early autumn Japanese larch (Larix Kaempferi Sarc.) seed-
lings are very frequently attacked by gray-mold fungi in almost all parts of
Japan.

According to the writers’ research the important causal fungus of the disease
is the common gray-mold fungus, Botrytis cinerea Prrs., whose various characters
are very similar to the fungus causing the snow molding of Cryptomeria seed-
lings (It6 & Hosaka 1951). Another fungus, Botryiis sp., is rarely found on
Larix-seedlings.

Between Botrytis cinerea and Botryiis sp., there are some remarkable differ-
ences in morphological and physiological characters (Plate ), C, D; Text-figs.
1, 2).

Lasorarory orv Forest Parnonocy,
GovErRNMENT ForesT EXPERIMENT STATION,

MEecuro, Toxyo, Japan.
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