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=T AT TFERERZTIDE L TEDORD RS 3TED Colletotrichum B &, 1D Guignar-
dia iz bhte. FUTHIHREOEE, “hbo Colletotrichum BT F i, Gloeosporium
(Colletotrichum) revolutum Evrv. et Ev., Colletotrvichum destructivum O’Gara ¥ X O Colletotrichum
glycines Hort LIFE &N, ik Guignardia EiL Gloeosporium (Colletotrichum) vrevolutum OF
T TH DT EALFEI D TH B2, RECHA WY TDE AR LR IHT 2 LT & ook
DT, Friciz Guignardia rvobiniae K.Ito et T. KoBayasHi, sp. nov. B THZ L7,

RELE S 3EDRIEHE OTLAE, EFS X OFHEMICESR 2 B TP ORISR OMES &
FLDRLDTHD,

ZOMERENET 2 dic ), HHEEE A2 REERE S BN, £ XRERES L0 v 5
VIRHRE L Z 2 A LG, =27 27 Ol L OHBRBRFICSROEE Y o o EarfiasR
RETECEA R R CYIREREERITETD, BOREIhCRERCTERED £ 1AL 1v v o
EFLEF SN HENRIZFTER T REEFR CYRILEEAREEET), =27 270 RIEHE ¥ &
MEHRL TEOHEENLEHDITRL, RFFED & 00 a 0 DT L KX DI EEI G2
Be b O BB BB S M i S8 ITERRD K 2 i Lo bR L A8 L H1 5.

Guignardia robiniae sp. nov.

(Gloeosporium revolutum ErL. et Ev.)

B OH RUDNERRIRE~EBET, BRARMCRGEOREY S SHOMMR Ban Bk aih
B, WEHUILLEVWIZKRE I ZRFE L, ME~TEE, FLERRKE, AERRIBHEZETS, HTFLLIER

() BESERARATRSE BEEL @ RESERA R RAEE



INIPEREE AL, RPRTHIHEL THE T TS IR I CEND 23R, FEERIbEY—H
T2 L REHTEINIL Sh, v TER L THZERTES o BIMSEMTIRREE LT Bk o KB 04545
FRPEREIND -

FEMRTEIEEF L TE L FEIMNEEREL, PO THELRINTEURRIET 22 22355

RFIHORIL L FHRAC S FEEL, HFLVEEELSTOT, AHRZVOE, FXIZLWE
T Lo T o ERHEZNRS (Plate 1. A, B).

W R (1) Colletotrichum A BE~TKicHRCHSBR5S

FETHUIEED B\ T, FERE TG, B 48~99 n. SETINME, FMEE~HEY,
11~22X 1~4 po WITIRF EFRONNCIMR S, Hi~ 2300, FHE, B2 kT2 LS, 31~
42X2~4p, SrERITFIRMEE, TE, TR HEMlY, 10~15x2~5p (Plate 2. A; Text-fig. 1.
A, B),

(2) Guignardia {fC 9 ArpREIZ A, FERL 7o/NEME X ORI LI Colletotrichum O4rEETHEC
EHEL T Guignardia B{OFEERNTEM SN,

FHIMED D s, BB, TIULLEBLThTHhrIFRYEL, KE¥X 76~133X78~
168 1, FRUIEERDL 2\ LRI AR 2 K & 8 JaThE %, 36~56XT7~11 1, TEAGTIZER, K
ERE~fEAE, 23T HHIY, A& X 10~17x4~64 (Plate 2. B, C; Text-fig. 1. D, E),

Colletotrichum & Guignardia oRE|EBEE  Colletotvichum & Guignardia DO FEBEO S
5T EHTHEINIZDT, ThE TS kI KOFEERZ (To7 .

Btk DY Colletotrichum Dy&UF & Guignardia DFEFEUTFH B FRFN B EEREY T
W, EERREISET, 2% BEFEIER, RIMEIUENITER, Waksman FKIEK, Czarek KK, =27 Ho 7T
DRIHFER, XA XRIHERER X O v 7 v BRI L TiH O ik 77,

F DR, EREREATE TR 2 WE OBV B U2 LW BT bR T, o fic
BB S h b &R OR, K& S I —HKL %o %L, Guignardia OFRRITF oS h B
BRI B Fin PRSP TR L 7ohy Colletotrvichum D43 EE[UT-56 DB Z W sgEd b i hyotc .

foks, AREOEZEHE FOERIL 1 v 7 vIRIERE Colletotrichum lindemuthianum (Sacc. et MaGN.)
Bri. et Car. LIXWBUBLWEN R EDBR,

& B (1) JBFOFYE Colletotrichum DFHEE S ENAFIIBIFMPNCIEL L, 24 BT 90%
DOFRHERE T L. FEF X ERBATRREC X > T 2fifaicic b, LR TEMd,bIEFEMMET
%o WEROERNULIELIELR L bt (Textfig. 1. C; Text-fig. 4. A),

Guignardia OFFNITF b Fhe X FELTHMLFFEEX T O FHTHS (Textfig. 1. F),

(2) B LEADHKE Colletotrichum ¥ L U Guignardia EOT#EIL & 1T 13~30° CTL L FK
HL, 25~28°C %@L L, £OMMCIIENZR L DLRINA, L LEROEER Colletotrichum
B2 Guignardia B X ) 2R THL0TH oM,

ek, 1 v ¥ VRIERRE C. lindemuthianum (TR, REEDCTHEVEKL, =T HTOEH LT
ZOFERICRRH LS LWENTIS b,

(3) pH LEDROFEE pH OBLROFHICE LiFTEEHN (pH 3) Ak, THKREXR
3 DTILIc, F7= Colletotvichum & Guignardia TEDREICEN &R LD LRI DT,
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AR Colletotvichum, Guignardia TEORE M LT 5 7o e FEhc b o > THERR Y 7o
725 .

BEAB— 1 =75y 7 HREAWCH L TEMBL AR 4 BRECOER-I A LD bR, S5
2 BECITME O A & b EFHE I S h, Hl, BOBERVThIBATALDbAE 0 LA
— T30tz (Plate 1. D), &3, Guignardia BEFEE L BB TRRIER I W,

BERR—2 AEZ =277, Y<F (¥vnF), 1 2F-F (Zv p=nyya), fv7
Y (FFYFHTRT) BIOXARX (Y7 3) OBDRORERE LI, FOFKFEL Colletotrichum
B A1 XxB TRCHEEMERL, £/ Guignardia XX 1 XL A v 7 VITFEBER TR L e h
Do

BERBR—3 =xTHS7, Y<rF, 1 x2FF, 21 X% LT Colletotvichum B, Guignardia
R LT v 7 Y RIEFRE C. lindemuthianum % BE LT, ORI, Colletotrichum, Guignardia
MBI E A R EERL TRTCOBECREMEL R L7, (V7 YIRIEREX S A X 2R L,

BERERBR—4  Colletotrichum &, Guignavdia ER X041 v ¥ VIHEREE FA X L4 v 7 vicks
BL /. ZTo#E, Colletotrichum B4 v 5 v ok U CIIE oML b Lichs, £ A TikE
DR ZhiR D bIT, Fio Guignardia BiZA v 5 v, XAXLLBMOEELR LI, 17
Y IRIEFRENE A ¥ 7 v ik L CTREWREMER B L e ht, X4 il &bhd THEITH Dl

LI EDOAE, £k XOUREMEL L SR D, Colletotvichum B & Guignardia BED[HIicizA
B FRBIRNELE T D, Tiedob, Guignardia Bl Colletotvichum B0 T-HEHHY (5BRMHL) &
WS I ENTED,

o 8 1. SEETEAQ SERTFoORES, FEMR LOEARTOER,OART, KB vy
VIRIERRE C. lindemuthianum : OEICIZWHU S LWENRR LD BRD .

7Y T B TIRIEFRE Physalospora acaciae K.I10 et SuiBukawa (IT6 & SuiBukAwWA 1956) D
Colletotrichum HAUITARE L BUILTV52%, ST L HEMIC SV TS 2 1C S D R D FITE
Thbo

TR LD &= €T H o7 RiCREBINRIEFES 5\ XL DEHDOE L LT Gloeosporium revo
lutum ELL. et Ev. (Saccarpo 1892), Myxosporium russelii (B. et Br.) Sacc. (Saccarpo 1884)
B L M. robiniae Karst et Har. (Saccarpo 1892) D 3Nih b, EHELOEIIZADLD b,
Gloeosporium vevolutum & FD4FEFITOAZINIL T Do FHBEITE VT W I2FEET 5 8
DHDDTRENILE LT 2o\, BELOEE G. revolutum & —GERFELTHL Z &gt b,

2. TEEfY Glomerella cingulata (SToNEM.) SPAULD. et v. SCHRENK 73— &Y (WEIMER
1943), 7 X (Tirrany & GiMan 1954), »~¥ (WEIMER 1943) 78& < 2BHEME BT 2 L2V
XN TWA. BIUE von Arx (1957) (3 Glomerella cingulata D534:faTHA Colletotrichum
gloeosporioides PEnz @ Synonym & LTCOU X 512%< @ Colletotrichum 1 LT Gloeosporium
%2 hlF, C. acaciae pe Urries, G. acaciae Mc Arp., C. camelliae Massge B X G. revolutum
EiL. et Ev. 70 &d, ChARGEIRTWD, BHD T/ 77 75518, XL TEDOBDLDWTLOTF
PR CHRRTIDL S HED ok LichE S b I LATER

5 DENLE OTRERIE A B LT Glomerella BTIX7c<, Guignardia [GLT_RELDEEZD
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o, HEREERPFICEINT O LB PEREC—HT 500 DOT, ZHhERTEOE L%
2, FlRRDEBYGHTHZ IRl
Guignardia robiniae K. ITO et T. KOBAYASHI, sp. nov.
Syn. Gloeosporium revolutum Err. et Ev. (1889)

Colletotrichum revolutum (ErLr. et Ev.) comb. nov.

Colletotrichum destructivum O’ GARA

FNTIED DM, EEOSEIUT 2K L, Colletotvichum vevolutum (=Guignardia robiniae sp.
nov.) &XfRd\F 1FD Colletotrvichum Bx R\ L. TOBEIXLIELIE C. revolutum &IBEE
FTHZLdH50, HRNEHICREREND S

e R SETHRINXL, EfE 25~594, kDD LHE. SEFIEG, MER~HEY,
11~16X3p. BIFBRAHECTHERTORICHY, #HE, HE~bTFrcHEiiL, 3~4EHORELE
L, 53~90X3~5p. FreEfdFILME, FHETMIEM L, i, 14~19X3~4p (Text-fig. 2).

& B 1. SEEs IO SEfaT o BESE Y 2 T 4« ORI EOM R 2% &, KB C.
revolutum B XA v 7 v IRTHRE & &< Bieb.

2. BELERORE AKEIL 6~35°C TIRELERMEEEL 25°C <, C. revolutum BX U1 vy
v PREIRES X D b FEE ORISR AR~

3. pH LEGROFEE fi/cBid (pH 3) ZEREEROFIE IS X173 pH OFEUIE oL,

FEHE AEOWEMAE LA, K C. revolutum 5 X1 v 7 v RECFE L %3 2 oic, =
LT BT, ¥=nF, £ XFAF, A VvFvBIO0F 1 R UCERRRE ok TORE, A8
RO TN LCRBEMERL, ic= 272> 7o LTiE C. revolutum X b $HZICH
ofe, L, Ay 5 v g4 LTEOREMIMT T o7 (Plate 3. A, B; Plate 5; Plate
6).

S AHOMEMENY, BH27 v — ~— kicit# & i Colletotrichum destructivum O’Gara
(O’Gara 1915) I X —F7 %, Tirrany & Giman (1954) i L iUE, SHESIEETE, 51
REEUEHO~ 2B FIEFRE S 2T L5,

EHD OB FICY LTS TREME R T, X1 XA L TULELDTHIFTHD. ThT
Zitx C. destructivum O—3FfRE L TR Z LT 5,

Colletotrichum glycines HoRI

AR 25 SEDE, MERRBHAEAICE W T= %7 2 7THICRF L WHEERTEL, £080% 1T
YR, SROTEIEIEL 7o

FHE DI _ L £ XIRIEFRET Colletotrichum glycines Hort & &b T L ik, EiiL7-45
EUTEETLIEERCE LD TS S20%, B 26 49 AiciT it m > AR EURITR N 3 W CR—Ei
X iR RS,
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A OB PERELL e A LERRHbhD . £ UCER, B 6 A TH~ 8 ARRAEICIXIIZRIZ AL
WRiC e % o

BRI, /NE, NERE X OERCHBI RSB ERE SRR S, —F 50 EMERATLD I L
bhHD, BRI DM THREDORETL Y E2NER 0.3mm, OLEHICIKAL T 1~2mm K
T 5. B, ETIXFEIMEL W IAEE CSEEL THRIRCESITS 2 e 03h 5. BBARET T
VXKD 5 EEFITF B RBE_ LI SR80 S hun (Plate 3. C; Plate 4. A, B).

RPN ERTE — T 5 LI Edic Lk, AT L WEE KT %,

& B FEHOSEMTIREREE ETHRHMCIES TS (Textfig. 3. C; 4. B), SERITH L B
B 3 CH 4« OBEREE EOREA L b RIGEER, 2 U £ XFERS L DRFINNUE L A Eohishoiz,

1. BELEROFBE X1 XRIERE LR Lens, KEOFKBFCRIETERED B Lo
Too TODMER, KEIL 8~35°C THEL, WEIL 25~28°C, &1 APHEREO T L X —FT 5.

2. pH (EGROFE FEERORBFICKLIET pH OFBIILE VEE TR, HEIUXEA
ZPHEREC BT AR TH O,

AR KEOFEMEL LD, 851 XPHERE & O R % M55 oIl ROBERRE T,

BERR—1 =272 7 oA 27 F T 2RRERT, B4 BRI =%Td> 7
D/NEIREENTEI S, BRI REICIEAL TOE, TOFRBIIHFATARALRD LD LAETH O,
LiL, £ 2F FTIRRKOFEH PR h, 10 HECHER SN, PRTEBRL TETLCER
LS B0 ETHEDSFER SN,

BERB—2 =xT 37, v~ F, 1 2F-F, 1 v Fvich UL 7o TOBERE
1y TV ERR TRTOMGCREEE b L, =27 3> 7RELWFERE 75 L1z (Plate 3;
Plate 4. C, D; Plate 5; Plate 6).

BERBR—3 AKELAAAREREL =T33 7, Y FBIVS ZF FEEL 12, RS
FIXHE & b 2EEMmCREEE B L 1.

BERB— 4 KL XREREY XA XA v Py BB L, FORE, AEILX 1 XId L
TRBEMAE R LI, 1Y 7 ViRIBEEM RS, $h8 1 XFIEREIAEHCHRERY Lb Ui, ki
L, 1 AFERETL 1 v 7 v icst T 5 RERIEEETH O,

FOBERIRFIE D, BOBOSBEESECN LT v MGEEEE RTC LIRS TH BN, K
B 21 AREREOWEMICII VB U D LWENM W5 2N TE S,

TREENEE 1. R SETHRIRS 5 LRI, Bd:, BEE 54~1114, MIBIXSEHR X
HEIERIR, S, 2~ 3EOMBEELE L, HBh, 84~225X5~T7 pn, SAETIIFEE, MEE~HEY,
B, 11~20X3~4 ko, SERTIZEHL CHRMES, 1~ 4HOEEYES, &E, By, 22~32x2~
4p (Text-fig. 3. A, B; Plate 2. D).

2. SE XKEOTLIEISENT X 1 X HIERSE Colletotrichum glycines Hort & ¥ { —F(5 5 (HeM-
MI 1920). % 7cLEBIOMEL, FEMD EbDTHEMUT 5D TEE Y C. glycines Hort LEET 5,

Leuman & Worr (1926) (3 C. glycines DFEREAFEREL, “hik Glomerella glycines (Horr)
nn. B L. L L Tirrany & Giiman (1954) i@ Ll Glomerella glycines 1% C. destructi-
vum DOTFEETH DT C. glycines LITBERIZ L5 L Th Do
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TirraNy & Giuman (1. c.) VX C. glycines Hor1 % C. truncatum (Scuw.) ANDRUs et MOORE
@ Synonym r L THLD &2\, Ff von Arx (1957) 1t C. truncatum % C. dematium O3
(forma) &L T\24, FEDIIOIETEAIEHINTW2%% C. glycines XEHAL TH< -

=7 A TERTIRIERE L L TEEDIX3IED Colletotrichum & 1FED Guignardia %187, =
b Colletotrichum @ 5 b 2 EIAEDFEJIF 2D, 1EIEM LA ROSEMTFEEL TR Y,
BDED Gloeosporium vevolutum ELL. et Ev., C. destructivum O’Gara B X ' C. glycines Hori
LIRS LT ok Guignardia EiL Gloeosporium (Colletotrichum) revolutum DFEERHETH D = &
RALMICTE D, ZHIZK L THie Guignardia vobiniae K.ITd et T.KoBAyasui, sp. nov. &\»
5BhE LTI,

G. robiniae sp. nov. (132 B EL L EdDBh, DWT C. glycines », LT C. destructivum
FERE LRV Shies o7,

IhH3BEOERIVNEAXBD C. glycines BIUA V¥ VIRIERE C. lindemuthianum O,

BEED ~ Xﬂﬁ%kﬁ?bﬁﬁ&%mﬁ?é LREFEDLEVTH D,

% % \ﬁ?%ﬁ ;ﬁy; TenF | A XFAF i A4 X AYFy
G. robiniae sp. nov. +|_ + + _ +
(Colletotvichum i) |
G. robiniae sp. nov.
(Gutgnardm JEXAW) 1 + + l - -
R _ S R . - .
C. destructivum ‘ H + + i + +
C. lmdemuthzanum _ _ _ - o N
Ctv 7 v BefeeD) ‘ T “*
C. glycines | I
(.—_-{zg7y7b:‘/7) ] Ht i 1 | # -
v - T -
C. glycines \
17 o + +# ’ it +
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Plate 1.

A . Guignardia vobiniae sp. nov. [ZEINiz=TH 7

B. G. robiniae sp. nov. (Colletotrichum HfSh B 3BEL #-B) BN =2T7hs> 7O
(BRI L %)

C. G. robiniae sp. nov. DFFEFELHHL T\ 5 =tT H > 7 DFEH

D. G. robiniae sp. nov. (Guignardia H#fCH S45BELTE) D=7 % o 7 T 5 BRI S
%=

Plate 2.

A.

G. robiniae sp. nov. OLFETHE (=27 H> 7 ) X310

B. G. robiniae sp. nov. OFFEFH (=« 7H>7) x310

C. BRI L o T= %7 7> 7OERMIEHK I iz G. robiniae sp. nov. DOFHEF X150
D.

E. 2% 7 F 7#ERERX Lk I i C. glycines OIFETHE X2

Colletotrichum glycines D4yeEFHE (= 7H7) X150

Plate 3.

A.

Colletotrichum destructivum W/RINie=2T7Ho 7O (BEEARCLD)

B. C. destructivum WBEINI-A FF~FOHE (FEERNC L D)
C.
D. F.E CGEERMICL5)

Colletotrichum glycines R IN =T o 7%

Plate 4.

A.

C. glycines TIZ2INI= 17 H > T O

B. C. glycines WiRENlc=%T7H7DE x1.4
C.
D. C. glycines TR INi=A ZF~FOIE (BEERBICL D)

C. glycines TRINicvr=FOE (BEERMC L)

Plate 5.
A. BEOFHERE O = €7 b > 7icst 32 BRI

'-hma-nc"m

. Guignardia robiniae sp. nov. (Colletotvichum HACH 5 SBEL =B
. G. robiniae sp. nov. (Guignardia HfCh HFHEL 7B

. Colletotrichum destructivum

. A VY VRERE C. lindemuthianum
. C. glycines (=7 A 7bIEEL-E)
XA NRIEIRE C. glycines

B. %S‘@@W“ FRED A 2 F~FIst T o EER B R

h® A6 T

. G. robiniae sp. nov. (Colletotrichum HFEH S43HEL 7B

. G. vobiniae sp. nov. (Guignardia #fCHSEEL 728
. C. destructivum

. AV VIRIEFRE C. lindemuthianum
. C. glycines (=7 AT ThHhboEELAE)
. XA XRIERRE C. glycines
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Plate 6.
A. BREORERED X 1 Xkt 3 5 BEER B R
a. G. robiniae sp. nov. (Colletotvichum X H47EEL 7o)
b. G. robiniae sp. nov. (Guignardia H#fEHH5EEL 7255
c. C. destructivum
d. 1 v ¥ YFIERE C. lindemuthianum
e. C. glycines (=7 B 7oL
f. X4 XRIERE C. glycines
g. %
B. BEORIEFRED A v ¥ vick T 5 BHERREE
a. G. robiniae sp. nov. (Colletotvichum HfCH 5 3BE L 7-85)
b. G. robiniae sp. nov. (Guignardia H#:2 H58EL 7))
c. C. destructivum
d. 1 v¥ vIRIERE C. lindemuthianum
e. C. glycines (=« 7H o 7hboEELAE)
f. X4 XIRIEFE C. glycines
g. x@



BERRIESROBIE—V (G - /MO — 9

Studies on Some Anthracnoses of Woody Plants—V*
Anthracnose fungi of black locust

Kazuo IT6 and Takao KoBayvasul

Introduction

In July, 1950, specimens of black locust (Robinia pseudoacacia) seedlings which had
been collected in Akita City, bearing what appeared on causal examination to be a
species of Colletotvichum, were received from Mr. Kunihiko SaTd. Since this material
was accompanied by a request for identification, the authors made some researches on
the fungus.

In August of the same year, the authors observed a serious seedling disease of black
locust in a nursery at the Government Forest Experiment Station, at Meguro, Tokyo,
almost all of the seedlings being severely defoliated. Since then the disease has appeared
at the station in succeeding years, and has been found in other localities in metropolitan
Tokyo, which has afforded opportunity for a more intensive study of it.

The microscopic examination and the isolation test showed that the disease was
caused by a Colletotvichum which was very similar to Akita’s fungus. The fungus has
been found identical with one described by Eiris and EverHaRrRT in 1889 as Gloeosporium
revolutum on leaves of Robinia pseudoacacia in Newfield, America (Saccarpo 1892).

An ascomycete belonging to the genus Guignardia occurred often in the anthracnose
lesions. The genetic relationship between the Colletotrichum and the Guignardia was
verified by the authors. The name Guignardia rvobiniae sp. nov. is proposed for the
ascigerous stage of the fungus.

Another straight-spored Colletotrichum has been collected by the authors, though
rarely, on the same plant species at Seijo, Tokyo. This fungus resembles closely C.
destructivum O’GARA.

In the course of studying the anthracnose disease of black locust, the authors have
found a Colletotrichum bearing curved-spores, which was identified as Colletotrichum
glycines Horl causing a soy bean anthracnose.

A search through the relevant literature failed to show that anthracnose fungi of
black locust had previously been described or reported from Japan. In this paper the
authors deal with the anthracnose fungi of black locust with special emphasis on their
morphology, physiology and pathogenicity. A portion of this paper has already been
presented at the Annual Meeting of the Phytopathological Society of Japan, Tokyo,
April, 1955 (IT6 & Kosavasui 1956).

The authors wish to acknowledge gratefully their indebtedness to Mr. Rokuya
Imazeki, Chief of the Forest Protection Division, of the Government Forest Experiment
Station, who has given much encouragement and valuable criticism during the course
of the study, and they are also indebted to Mr. Hiroshi KuraTa, of the National

Hygienic Laboratory, Mr. Keiji Sawapa, of Yokohama Plant Quarantine Office, and

* The fourth paper uﬁe;this general title was published in Bull. Gov. For. Exp.
Sta., 92, 51~64, 1956.
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Mr. Kunihiko Satd, of Akita Sub-branch Station of the Government Forest Experiment
Station, for their co-operation in connection with the supply of the materials used in
the present study. Thanks are due Mr. Michio Nakacawa, for his assistance in the

preparation of the illustrations.

Guignardia robiniae sp. nov.,

the ascigerous stage of Gloeosporium revolutum ELLIS et Ev.

Since the first collection in Akita City, in 1950, this fungus has been frequently
obtained by the authors in Tokyo. It no doubt occurs in other districts where black
locusts are grown, but the definite distribution of the fungus still remains obscure.
This fungus has been found more commonly than the others, Colletotrichum destructivum
and C. glycines, which will be described in a later part of this paper.

During the early autumn of 1950 and 1951 while studying the anthracnose disease,
an ascomycetous fungus was observed by the authors. The fungus, although not of
general occurrence, was found only in the anthracnose lesions, and its perithecia were
usually accompanied by acervuli in which were produced typical Colletotrichum conidia.
This led to the belief that there might be a possible connection between the fungous
forms, and some experiments were conducted in order to verify this assumption.

Symptoms

Though seedlings are apparently the most seriously affected, nursery stocks, saplings
and adult trees are also subject to the disease.

The first evidence of the disease is numerous spots on the leaflets. They are at
first minute, gray or light brown, and surrounded by a faint yellow halo. As the lesions
enlarge, they develop in a roughly circular or irregularly shape, and have light gray
centers with brown margins. Severely diseased leaflets are curled, dried, and later
they fall. The petiolules and petioles are also affected by the disease. The lesions
very frequently girdle entire petiolules and petioles, causing a rapid wilting, early
defoliation and subsequent death of the shoot. Under moist conditions, pinkish conidial
masses are abundantly produced on the lesions.

In black locust nurseries, it has been observed frequently that seedlings sometimes
are killed by the anthracnose fungus soon after emergence. Infection first appears on
the cotyledon as darkened lesions and gradually extends downward to the hypocotyl.
The young stem rots and after a short time collapses.

Many of the lower branches on a large number of trees, even on adults, are
completely defoliated. Defoliation brings about a decrease in growth increment, and
may result in the death of the seedlings. The symptoms and effects of the disease are
so striking that the severely diseased trees attract attention from a distance (Plate 1.
A, B).

Morphology

(1) Colletotrichum The Colletotrichum may be found at any time throughout the
entire summer and the early part of autumn, when new lesions appear.

Acervuli erumpent, scattered or gregarious, larger and irregular when confluent,
ochraceous buff to light pink, 48~99 # in diameter; conidiophores hyaline, cylindrical

or fusoid, 11~22X1~4 p; setae among the conidiophores, 1- or 2-celled, cinnamon-brown,
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straight or slightly curved, 31~42X2~4 g ; conidia hyaline, straight with rounded ends,
1-celled, 10~15%X2~5p (Plate 2. A; Text-fig. 1. A, B).

Results of the measurement for the dimension of the Colletotvichum are shown in
table 1.

Table 1. Dimension of Colletotrichum stage of Guignardia robiniae sp. nov.
on black locust in nature ()

Size of | Size of

. Width of .
Locality acervulus Size of seta conidiophore ‘ conidium
Akita City n 15.5x 2%t 11.5X3.5
~Q ~ ~
Inly, 1950 48~90 SI~38X23 (11 00X 1~3) % (11~13X 2~4)
Meguro Tokyo - — - 12X2.5 12.5X4
Aug. 28, 1950 61~88 20~38X3~4 (11.U13%2~3) | (10~14X3~5)
Meguro Tokyo - " - 11.5X2.5 12.5X4
Sept. 21, 1950 53~99 32~42X3~4 (10~14X2~4) = (11~15X4~5)

Notes: 4i....Averaged, :....range.

(2) Guignardia By mid-September matured perithecia of an ascomycete are found
near acervuli of the Colletotrichum on the diseased petiolules and petioles (Plate 1.
C). The morphological features of the fungus are clearly the same as those that
characterize the genus Guignardia.

Mature perithecia single or in groups, partially erumpent, globose, slightly papillate,
76~133X78~168 1 ; asci clavate or ovato-oblong, aparaphysate, 8-spored, 36~56X7~11 & ;
ascospores hyaline, ovate or elliptical, arranged biseriately, 1-celled, 10~17X4~6u
(Plate 2. B, C; Text-fig. 1. D, E).

Dimensions of the Guignardia are presented in table 2.

Table 2. Dimension of Guignardia robiniae sp. nov.
collected on black locust in nature ()

| Width of .

. . . . . . s ' Size of

Locality : Host plant Size of per1thecmm»per1§1:1011um Size of ascusl ascospore

Meguro, Tokyo| yq 0\ 84.2X93.2 7.9 40.4X8.8 | 13.8X5.4
Sept. 14, 1950 | (80~90x78~111) ; (6~11) (36~44X7~11)(12~17 X 4~6)

Meguro, Tokyo | o.oqiin 95.3X 130 ‘ 12.0 40.5X9 | 12X 4.6
Sept. 21, 1950 € (76~105%X113~168) (8~15) (36~50%8~11)(10~15X 4~5)

Seijo, Tokyo | o 1. 106.8X112.4 13.2 49.3X 10 12.8X5.2
Sept. 11, 1951 | “2PHRE  (86~133x89~130) |  (9~19) (43~56X9~11)(11~16X 4~6)

Genetic relation between the Colletotrichum and the Guignardia

The possibility of a genetic connection between the Colletotrichum and the Guignardia
was presumed by the authors, and some experimental work was undertaken.

Isolation By a modification of Yosuir’s (1933) method using 2 per cent agueous
solution of copper sulphate to avoid bacterial contamination, single-spore isolates were
obtaired from the conidium of the Colletotrichum and ascospore of the Guignardia,
respectively.

Characteristics on agar media The isolate from the Colletotrichum and that from
the Guignardia were cultured on the following agar-media, respectively: Potato sucrose

agar, 2 per cent dextrose agar, Sarto’s soy agar, WaksmaN’s solution agar, Czapek’s



— 12 — MR BRSO E 28 108 %

solution agar, black locust leaves decoction agar, soy bean decoction agar and common
bean decoction agar.

As regards the macroscopic appearances of the colonies on various agar media,
there were no remarkable differences between the isolate from the conidium and that
from the ascospore, though there might be a slight difference in the color of the colony.
In shape and size, conidia of the ascosporous isolate produced on agar media were
particularly accordant with those of the conidial isolate.

It is noteworthy that the ascosporous isolate produced abundant mature perithecia on
agar media, while the conidial isolate did not produce any at all. The dimensions of
the Guignardia produced on agar media are shown in table 3.

Table 3 Dlmensmn of Gmgnardza robmme Sp. nov. produced on agar medxum

Width of

Size of perithecium perithecium wall

Size of ascus Size of ascospore

|
150X 141 44.1X8.2 ! 16.5X 4.5
|

(122~215><116~185) - ' (51~76x7~8) (13~21 X 4~5)

Characteristics of the mycelial colony of the fungus on agar media were quite
different from those of Colletotrichum lindemuthianum (Sacc. et Macn.) Bri. et Car.*,
a straight-spored fungus causing an anthracnose disease of common beans.

Physiology

1. Germination of spores Fresh conidia of the Colletotrichum began to germinate
in a few hours with over 90 per cent germination in 24 hours. As an initial step in
germination a median septum was generally formed. This was followed by the formation
of germ tubes. Appressoria, dark colored chlamydospore-like bodies, were very frequently
formed on germ tubes (Text-fig. 1. C; Text-fig. 4. A).

Ascospores of the Guignardia germinated well, and sent out usually 2 germ tubes
from each end of the spore. The germination of both types of spores was markedly
similar (Text-fig. 1. F).

2. Effect of temperatures on the mycelial growth The relation of temperature to
growth of the mycelium was tested by the Petri dish method using potato sucrose agar.
For inocula bits of mycelial colonies originated from each of the conidium and ascospore
were cut and transplanted to the center of each plate, and then plates were placed in
incubators regulated at desired temperatures. Diameters of the mycelial colonies at
each temperature measured and averaged after 6 days are presented in tables 4~6.

Table 4. Relation between temperature and the mycelial growth of
Guzgnardza robzmae sp. nov. (1)

s Diameter of colony (mm)

Origin of isolate Exper;ment e
1 ' { 6~7° c | 18~14° C( 18°C , 20°C

Colletotvichum 1 I 0 ‘ 1 i 27 R 37

Guzgnardza 0 ] 18 36 ‘ 53

B E _ — [ —
Colletotvichum [ T 0 0 [ 13 35 | 43
Guignavdia 0 | | 53

39

* The culture was kindly supplied by Mr. Hiroshi KuraTa, of the National Hygienic
Laboratory.
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Table 5. Relation between temperature and the mycelial growth of
Guignardia robiniae sp. nov. (2)

! |

Diameter of colony (mm)

Origin of isolate | Expi}—ément - —
| ' 20°C | 25°C | 28°C | 30°C | 35°C | 40°C

Colletotrichum | T 41 51 51 14 0 0
Guignardia | 59 75 81 33 + 0
Colletotrichum I I 44 | 51 | 47 16 0 0
Guignardia ‘ 53 ' 67 - 79 - 40 + 0

Table 6. Relation between temperature and the mycelial growth of
Guignardia vobiniae sp. nov. (3)

Diameter of colony (mm)
Origin of isolate " Temperature (°C) -
0 6~8 13 18 ' 20 25 | 28 | 30 | 35 | 40

Colletotvichum 0 + ' 13 37 | 45 53 | [ 21 0 o
| |

Guignardia 0 o 1 40 | 52 68 76 48 0 0

It is clear from tables 4~6 that both of the isolates grow favorably at the tempera-
tures ranging from 13 to 30°C, with an optimum 25~28°C, and that the cardinal
temperatures for the mycelial growth of the Colletotrichum are about the same as those
of the Guignardia, though the growth of the former is smaller than that of the latter.

Effect of the temperature upon the mycelial growth of C. lindemuthianum and the
Colletotvichum from black locust was tested by the same method as that above, and
results obtained are shown in tables 7~9.

Table 7. Relation between temperature and the mycelial growth of Guignardia
robiniae sp. nov. and Colletotvichum lindemuthianum (1)

Experiment i Diameter of colony (mm)

Fungus No ;
' o~1°Cc | 6~7°C 13~14°C| 18°C | 20°C
G. vobiniae I I I. o ! o | 11 |27 37
C. lindemuthianum | 0 | 0 } 14 x 23 28
G. robiniae ‘ I 0 0 | 13 35 43
C. lindemuthianum - 0 0 11 28 34

Table 8. Relation between temperature and the mycelial growth of Guignardia
robiniae sp. nov. and Colletotrichum lindemuthianum (2)

Diameter of colony (mm)

Fungus : Exp(Ia\}‘(l)ment ) T - B
! . 20°C | 25°C 1 28°C ' 30°C | s5°C | 40°C
—— ! J— e — - ——————e L -
G. robiniae T 41 51 5l 14 0 0
C. lindemuthianum - 3 . 30 . 11 0 0 0
G. robiniae T 44 51 47 16 0 0
C. lindemuthianum 30 | 3 | 15 0 0 0
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Table 9. Relation between temperature and the mycelial growth of
Guignardia robiniae sp. nov. and Colletotrichum lindemuthianum (3)

Diameter of colony (mm)

Fungus o  Temperature ('C)
) 0 [6~8 13 18 | 20 25 | 28 30 35 | 40
. e ‘
G. robiniae 0 | =+ 13 37 ‘ 45 53 | 21 1 0 0
| | } ,
C. lindemuthianum [ o 7 15 26 27 31 oo+ 0 | 0

From tables 7~9, it is indicated that the minimum and maximum for C. lindemu-
thianum are lower than those of the Colletotvichum.

3. Effect of H-ion concentrations on the mycelial growth The relation of H-ion
concentration to the mycelial growth was studied with potato sucrose agar in Petri
dishes. By addition of certain amounts of normal NaOH or HCl solutions, the H-ion
concentration of the medium after sterilization was varied as follows: 3, 3.6, 4.6, 5.4,
6.2, 6.6, 7.0, 7.2 and 7.4. Effects of pH value on the mycelial growth were determined
by taking the averaged diameter of the colonies at the end of 6 days at 25°C. Results
of the experiment are presented in table 10.

Table 10. Relation between H-ion concentration and the mycelial growth of
Guignardia vobiniae sp. nov.

Diameter of colony (mwm)

Origin of isolate — - oH

_ 1 3 3.6 4.6 | 54 6.2 6.6 _}777712_‘ 7.2 7.1
!
Colletotrichum 20 ‘ 46 ! 56 57 52 55 56 ‘ 53 ]| 51
‘ :
Guignardia | 17 " 55 70 175 077 [ 78 79 | 79 79

;
|

From table 10, it is known that the influence of H-ion concentration on the mycelial
growth is not considerable, so far as a test by such an experimental method shows.

Pathogenicity In order to ascertain the pathogenicity of both of the Colletotvichum
and the Guignardia, artificial inoculations to some leguminous plants were conducted in
1951~1953.

Inoculation experiment—1 On July 26, 1951, healthy potted 1-year-old seedlings of
black locust were inoculated by atomizing with the conidial suspension under greenhouse
conditions. As inocula the monosporous isolate from the Colletotrichum and that of the
Guignardia were used. After inoculation, the seedlings were covered with bell-jars and
kept in a moist condition for about 48 hours. The check plants were sprayed with
sterile water instead of the fungous suspension.

On the inoculated seedlings, the first symptoms of the disease appeared 4 days
after inoculation, and numerous acervuli were formed after a further 2 days. On the
seedlings inoculated with the Guignardia isolate, perithecia of the fungus were produced
within 3 weeks after inoculation. The appearances of the diseased seedlings were
characteristic of the disease as observed under natural conditions (Plate 1. D). In
check plants no sign of the disease showed on any of the tested plants even after 3
weeks.

There were no differences in pathogenicity between the Colletotrichum isolate and the
Guignardia isolate. Results obtained of the experiment are briefly summarized in table 11.
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Table 11. Inoculation experiment with Guignardia robiniae sp. nov. to
black locust (July 26, 1951)

Origin of isolate

Check
Date of Colletotrichum Guignardia
observation A )
Lesion |Acervulus| Lesion |AcervulusPerithecium Lesion pg§§§lt:iirgr
July 30 + - + - - - -
Aug. 1 + + + + - - -
Aug. 16 + + + = -

Re-isolation cultures were made from conidia of the artificially inoculated seedlings
and the original fungus recovered.

Inoculation experiment—2 On June 14, 1952, the inoculation test was made on each
of the following leguminous plants utilizing the same method as in the previous
experiment: Black locust, Lespedeza bicolov var. japonica, Amovpha fruticosa, common
beans (f. ““tenashi-naga-uzura’’)*' (Phaseolus vulgaris) and soybeans (f. “tsurunoko’”)*?
(Glycine max). Results of the experiment are briefly presented in table 12 (Plate5, 6 ).

Table 12. Inoculation experiment with Guignardia robiniae sp. nov. to
leguminous plants (June 14, 1952)

} Origin of isolate

Plant species —_ : Check
\ Colletotvichum ‘ Guignardia
Robinia pseudoacacia + | + -
Lespedeza bicolor v. japonica -+ + -
Amorpha fruticosa + —+ -

Glycine max — - —

Phaseolus vulgaris + 1 — -

As shown in table 12, the Colletotvichum isolate is pathogenic to all of the leguminous
plants tested except soy bean, whereas the Guignardia isolate seemed unable to attack
both common bean and soy bean.

Inoculation experiment—3 On July 24, 1952, by the same method as in the previous
one, the inoculation test with the Colletotrichum, the Guignardia and C. lindemuthianum
was conducted on the following plants: Black locust, Lespedeza bicolor var. japonica,
Amorpha fruticosa and soy bean. Results of the experiment are summarized in table 13.

Table 13. Inoculation experiment with Guignardia robiniae sp. nov. and
Colletotrichum lindemuthianum to leguminous plants (July 24, 1952)

Guignavdia robiniae .
Plant species Colletotrichum- Guignardia- lgl‘t)flelfrfzzlifl}:lyfnn Check
isolate isolate
Robinia pseudoacacia H ' H — —
Lespedeza bicolor v. japonica + + - -
Amorpha fruticosa ‘ + ‘ -+ - -
Glycine max ‘ - | - -+ -

*1. %2 Seeds of these plants were kindly supplied by Mr. Keiji Sawapa, of Yokohama
Plant Quarantine Office.
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From table 13, it is known that both of the Colletotrichum and the Guignardia at-
tack all of the plants tested except soy bean, while C. lindemuthianum is pathogenic to
soy bean only.

Inoculation experiment—4 During the summer and the autumn of 1953, a series of
inoculation experiments with the Colletotrichum, the Guignardia and C. lindemuthianum
to soy bean and common bean were undertaken.

The Colletotvichum isolate was slightly pathogenic to common bean, but not to soy
bean. C.lindemuthi-

anum attacked the common bean severely, but only slightly the soy bean.

The pathogenicity of the Guignardia to these plants was negative.

Results
of the experiments are briefly given in table 14.

Table 14. Inoculation experiment with Guignardia vobiniae sp. nov. and
Colletotvichum lindemuthianum to soy bean and common bean

Guignardia vobiniae l c . ’
. olletotvichum
Plant species Colletotrichum-| Guignardia- ‘lindemuthianum Check
isolate isolate '
i .
Glycine max — - + l —
Phaseolus vulgaris + — H 1 -

From the results of the inoculation experimehts 1~4, it is clear that there are no
remarkable differences in pathogenicity between the Colletotrichum isolate and the
Guignardia isolate, and that these isolates are quite different from C. lindemuthianum
in pathogenicity.

Morphology of the Guignardia in the conidial stage In order to compare the
Colletotvichum with the conidial stage of the Guignardia, each of the two isolates was
artificially inoculated to several leguminous trees. Morphological characters of the
conidial stage produced on the diseased plants inoculated with the Guignardia isolate
are quite similar to those inoculated with the Colletotrichum isolate, and, as can be seen
in tables 15 and 16, respectively, there are no differences in dimension between these
two.

Table 15. Dimension of Colletotrichum stage of Guignardia vobiniae sp. nov.
on the plants inoculated artificially (#) (1)

. Width of . Size of Size of
Plant species acervulus Size of seta conidiophore | conidium
- . ~ " - 8.1X2.4 12.9X 3.7
Robinia pseudoacacia 56~78 28~43 X 4~5 (8~9 X 2~3) | (9~19% 3~6)
Lespedeza bicolor v. japonica 28~68 47~84X3~4 (gflxl‘i'g) (115ié§:£6)

Table 16.

Dimension of Colletotrichum stage of Guignardia robiniae sp. nov.

on the plants inoculated artificially (#) (2)
rant specios | WO OF | St ot st | Stze et [ Stz or
Robinia pseudoacacia 28~84 :' 34~60X 3 (él«?fxzag Q ﬁfléleo
- Amovpha fruticosa 28~50 43~109 X 3~4 (8}&;;:2;34) (1 lflii 3:4)
. Lespedeza bicolor v. japonica 22~47 { 34~77X3 (Bi?;?s)‘ (1 1:?;;5,1\/4)
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Since the foregoing presents complete agreement in morphological, physiological
and parasitological characters of cultures isolated from the conidium of the Colletotrvichum
with those from the ascospore of the Guignardia, there can be no doubt as to the genetic
connection between the two fungous forms. The conclusion to be drawn is, therefore,
that the Guignardia is the ascigerous stage of the Colletotrichum.

Taxonomy

1. The conidial stage In size of conidium, pathogenicity, and the cardinals for
mycelial growth, there are remarkable differences between the Colletotvichum and C.
lindemuthianum, the common- bean anthracnose fungus.

The Colletotrichum stage of Physalospora acaciae K. It0 et SHiBukawa is very
similar to the fungus under consideration in morphological characteristics, but the
former’s perfect stage and pathogenicity are quite different from those of the latter
(ITo & SuiBukAWA 1956).

There have been described 3
anthracnose or allied fungi on
black locust as follows : Gloeo-
sporium vevolutum ErL. et Ev. (Sa-
ccARDO 1892), Myxosporium russelii
(B. et Br.) Sacc. (Saccarpo 1884),
and M. robiniae Karst et Har.
(Saccarpo 1892). Among them,
Gloeosporium revolutum is most
similar to the authors’ fungus,
and, according to the description
by Saccarpo (1892), its charac-
teristics are as follows: Acervulis
marginem folii dein flaventem et
revolutum efficientibus; conidiis
oblongis, 12~15X3~4.5........ In
statu juniore habitus Taphrinae.

Size of conidium of Gloeo-
sporium vevolutum is quite accor-
dant with that of the Colletotri-
chum in question, though there
are seen some differences in
syrﬁptoms and signs between these
two fungi. The fungus is here

treated by the authors as G.

revolutum Erv. et Ev., but it has Text-fig. 1 Guignardia robiniae sp. nov. on black

not been identified with certainty. locust (-—=10#)
2. The ascigerous stage It A~C: Conidial stage (Colletotrichum)
D~F: Ascigerous stage (Guignardia)
A, Acervulus; B, Conidia; ~ C, Gerniinating
conidia ; D, Asci; E, Ascospores ‘; F, Germinaﬁng
SHRENK attacks some leguminous ascospores. )

has been reported that Glomerella

éingula‘ta (SToNEM.) SPAULD. et v.
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plants as follows: Lupines (WEeiMER 1943), “Kudzu’’ (Pueraria thunbevgiana) (TirrANY
& GiLMan 1954) and lespedeza (WEIMER 1946), etc.

As synonyms of Colletotrichum gloeosporioides Penz, the conidial stage of Glomerella
cingulata, von Arx (1957) has recently described a large number of Colletotrichum and
Gloeosporium containing C. acaciae pe Urries, G. acaciae McAvrp., C. camelliae MASSEE
and G. vevolutum Erris et Ev. From his monographic paper, the present authors were
unable to ascertain whether he studied the ascigerous stage of each of these fungi or
nos.

Considered from the fundamental generic interpretation of Glomerella which are
usually based on the presence of beaks with tuft of coarse brown hairs, the morphological
features in the perithecial stage of the authors’ fungus are doubtlessly accordant with
those of the genus Guignardia.

Since a search of literature has failed to disclose any species inhabiting leguminous
plants identical with the fungus, the authors consider it a new species and propose the
following name:

Guignardia robiniae K. ITO et T. KOBAYASHI, Sp. nov.
Syn. Gloeosporium revolutum Err. et Ev. (1889)
Colletotvichum rvevolutum (ELr. et Ev.) comb. nov.

Peritheciis sparsis vel aggregatis, erumpentibus, globosis, papillula minima pro-
minente, 76~105X113~168 ¢ ; asci clavatis vel ovato-oblongis, breve stipatis, 36~50X8~
11 #, aparaphysatis, octosporis; sporidiis biseriatis, 1-cellularibus, ovatis vel ellipticis,
hyalinis, 10~15X4~5 p.

Hab. on leaflets and petioles of Robinia pseudoacacia* (Sept. 14, 1950, Meguro,
Tokyo, by T. Kosavasur; Sept. 21, 1950, Meguro, Tokyo, by T. KoBavasur; Sept. 11,
1951, Seijé, Tokyo, by T. Kosavasui), Amorpha fruticosa** and Lespedeza bicolor var.

japonica*®.

Colletotrichum destructivum O’GARA

Another species of Colletotvichum bearing straight conidia has on rare occasions
been collected by the authors on the anthracnose lesions of black locust at Seijo, Tokyo.
This fungus existed often together with C. revolutum on the diseased plants, but its
morphological characteristics were so different from those of C. revolutum that some
studies were undertaken by the authors.

Morphology

Acervuli small, 25~59 » in diameter, scattered or gregarious; conidiophores hyaline,
cylindrical or fusoid, 11~16 X3 4 ; setae between conidia, few, brown, straight or slightly
curved, 3- or 4-septate, 53~90X3~5p; conidia hyaline, straight with rounded ends,
1-celled, 14~19X3~4 ¢ (Text-fig. 2).

Morphological features of the fungus are very similar to those of C. destructivum

0’Gara which was originally described on Tvifolium pratense in America (O’Gara

1915).

*1 The type specimen has been deposited in the Herbarium of the Gov. For. Exp. Sta.,
Meguro, Tokyo, Japan.
*2.%3 By artificial inoculation.
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Physiology

1. Isolation and culture Single-spore isolations of conidia were obtained in the
manner described already.

Characteristics in the mycelial colony of the fungus on various agar media were
quite different from those of C. revolutum and C. lindemuthianum.

2. Effect of temperatures on the mycelial growth The relation of temperatures to

growth of the mycelium was tested by the Petri dish method, and results obtained are
presented in tables 17~19.

Table 17. Relation between temperature and the mycelial growth of
Colletotrichum destructivum (1)

Experiment Diameter Ofﬁ(iol?fly (mm) ,
No.
© 0~1°C 6~7°C 13~14°C l 18°C 20°C
| ! o )
I 0 + 22 36 43
I 0 9 | 24 46 | 52
1 _
Table 18. Relation between temperature and mycelial growth of
Colletotrvichum destructivum (2)
Experiment Diameter of colony (mm)
° 20°C | 25°c  28°C | 30°C 35°C | 40°C
- | o |
I 41 45 | 39 33 + i o
i 4 48 43 3+ 0

Table 19. Relation between temperature and the mycelial growth of
Colletotrichum destructivum (3)

Temperature (°C)

0 .6~8 13 18 20 25 28 | 30 35 | 40

Diam. of colony (mm)l o | 12 21 4] 48 56 52, 49 \ + 0

As shown in tables 17~19, the fungus grows at the temperatures ranging from 6 to
35°C with an optimum 25°C, and the range of temperature for the growth of the fungus
is wider than that of both C. revolutum and C. lindemuthianum (cf. tables 7~9).

3. Effect of H-ion concentrations on the mycelial growth The relation of H-ion
concentration to the mycelial growth was studied by utilizing the same method
described previously, and the results obtained are given in table 20.

Table 20. Relation between H-ion concentration and the mycelial growth of
Colletotrichum destructivum

|

. o el alals
Diam. of colony (mm) . 12 | 40 48 ! 60 | 64 | 63 65 | 66 67

| |
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As shown in table 20, the influence of H-ion concentration on the mycelial growth
is not considerable, except at a very low exponent .such as pH 3, so far as a test by
such an experimental method shows.

Pathogenicity

On June 14, 1952, an inoculation experiment was performed in the same manner
noted previously. Plants used in this experiment were as follows: Black locust,
Lespedeza bicolov var. japonica, Amorpha fruticosa, common bean and soy bean. Com-
parison with the fungus, pathogenicity of C. revolutum and C. lindemuthianum to the
same plant species was simultaneously tested. Results of the experiment are summarized

in table 21I.

Table 21. Inoculation experiment with Colletotvichum destructivum, Guignardia
robiniae sp. nov. and C. lindemuthianum to leguminous plants (June 14, 1952)

Plant species destruc'tivum G. robiniae lindemut}iianum Check
Robinia pseudoacacia H H - -
Lespedeza bicolor v. japonica + + — —
Amorpha fruticosa —+ -+ — —
Glycine max + — + _
Phaseolus vulgaris + , + H —

Table 21 shows that the
fungus is capable of attacking all
of the plants tested, and attacks
black locust more severely than
C. revolutum, though very slightly
pathogenic to common bean and
soy bean (Plate 3. A, B; Plates
5, 6.

Measurement for dimensions

of the fungus formed on the plants

which had been inoculated arti-

Text-fig. 2 Colletotrichum destructivum on ficially was made, and the results
black locust (i—i=10#) obtained are presented in table 22.
A, Acervulus; B, Germinating conidia. -

Table 22. Dimension of Colletotvichum destructivum on the plants inoculated
artificially (&)

. Width of . | Size of Size of
Plant species acervulus Size of seta ; conidiophore conidium
Robinia } | l2x2.8 15.4X3.2
pseudoacacia | 37~59 40~65X3 | (9~12%2.5~3) (14~16X3~4)
s - " C11.2x2.7 15X 3.1
Amovpha frutwosai 37~53 34~56X3 ! (9~12X2.5~3) (14~17X3)
Taxonomy

As noted already, the fungus is very similar to C. destructivum in morphological
features. According to Tirrany and Giiman (1954), C. destructivum is a polyxenic

organism and causes an anthracnose disease of many leguminous plants containing
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lespedeza and soy bean.
The fungus in question is distinctly pathogenic to lespedeza, but very weakly to

soy bean. Accordingly, the authors consider it a strain of C. destructivum O’GAra.
Colletotrichum glycines HORI

In the summer of 1950, a severe epidemic of black locust seedlings occurred in
nursery beds at Meguro, Tokyo. It was observed that as many as 80 per cent of the
seedlings were infected and a great number of the seriously affected plants died.

On the lesions of the diseased seedlings the authors obtained usually a falcate-
spored Colletotrichum which was close to C. glycines Hori, an anthracnose fungus of soy
bean. In September of 1951, the same fungus was collected on black locust at Seijo,
Tokyo.

Symptoms

The first symptoms of the disease generally appear at the early part of June in
Tokyo. The disease is prevalent and causes the greatest damage during the summer
season, especially around late July to mid-August.

Early symptoms appear as minute purplish brown spots on leaflets, petiolules and
petioles. It is not rare that more than 50 spots a leaflet can be counted. Spots are at
first circular, surrounded by a faint yellow halo, 0.3 mm in diameter, enlarging rapidly
to 1~2mm in diameter. On the petioles and stems the lesions vary from circular to
linear (Plate 3. C; Plate 4. A, B). Under moist conditions grayish conidial masses of
the fungus are abundantly produced on the lesions.

The most common disease symptom on young plants is the occurrence of wilted
shoots which resulted when the fungus girdled the petioles, sometimes causing severe
defoliation of the plants.

Physiology

Conidia of the fungus germinate in a few hours on agar media (Text-fig. 3. C; 4.
B). Monosporous isolates from the conidium were easily obtained by the method noted
previously.

The fungus was grown in parallel cultures with C. glycines isolated from soy bean*.

Characteristics in the mycelial colony of the fungus on various agar media were
indistinguishable from those of C. glycines.

1. Effect of temperatures on the mycelial growth To compare with C. glycines

isolated from soy bean, the relation of temperatures upon the mycelial growth of the

Table 23. Relation between temperature and the mycelial growth of
Colletotrichum glycines (1)

Diameter of colony (mm)

| .
Original host \ Expelz\lr(l)ment -
! ' 0C  6~7°C 13°C | 18°C | 20°C
" Black locust 1 0 0 9 18 28
___ Soy bean o 0 -0 11 i 9 28
Black locust 1 0 0 9 | 32 I 42
Soy bean S 0 0 9 |29 37

This culture was kindly supplied by Mr. Hiroshi KuraTa, of the National Hygienic
Laboratory.
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Table 24. Relation between temperature and the mycelial growth of
Colletotrichum glycines (2)

. Diameter of colony (mm
Original host Engrgment ‘ v ¢ ’
' 20°C 25°C | 28°C | 50°C | 35°C | 40°C
Black locust T 25, 42 48 ‘ 8 -
Soy bean ’ 25 36 45 48 12 —
Black locust | I 40 41 57 49 I 9 -
Soy bean | 36 43 52 41 11 -

Table 25. Relation between temperature and the mycelial growth of
Colletotrichum glycines (3)

Diameter of colony (mm)
Original host

' Temperature (°C)
| o |6~81 13 | 18 | 20 | 25 | 28 30 | 35 | 40

|
1

Black locust 0 + 9 32 39 57 57 52 + 0

Soy bean 0 + 9 29 33 54 53 50 + 0

fungus was tested by the Petri dish method. Results obtained at the end of 6 days are
presented in tables 23~25.

As shown in tables 23~25, the fungus grows at the temperatures ranging from near
8°C to 35°C with an optimum 25~28°C, and the cardinals for this fungus are quite
accordant with those for C. glycines isolated from soy bean.

2. Effect of H-ion concentrations on the mycelial growth Results of the experiment
made by the simple method noted already are presented in table 26.

Table 26. Relation between H-ion concentration and the mycelial growth of
Colletotrichum glycines

Diameter of colony (mm)

) pH
3 | 3.6 | 4.6 1 5.4 6.2 6.6 7.0 7.2 7.4

Original host

Black locust 9 23 52 63 65 66 67 68 71

Soy bean 10 25 33 41 41 39 35 35 37

From table 26 it is seen that the influence of H-ion concentration upon the mycelial
growth of both fungi is not remarkable, though there are some differences in the rate
of growth between the fungus and C. glycines isolated from soy bean.

Pathogenicity

In order to make clear the pathogenicity of the fungus, some inoculations have been
attempted under greenhouse conditions during the past several years.

Inoculation experiment—1 On July 26, 1951, a spore suspension from pure cultures
of the fungus was atomized to the potted healthy seedlings of black locust and Amorpha
fruticosa. The plants were placed in a moist chamber for 24 hours, after which they
were removed and maintained under greenhouse conditions. Check plants were similarly
treated except that they were atomized with water instead of spore suspension.

On the leaflets of black locust, spots began to appear as early as 4 days after

inoculation and enlarged rapidly. The appearances of the inoculated plants were
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typical of the disease as observed under natural conditions. Lesions on Amorpha fruticosa
appeared 10 days after inoculation. On August 14, numerous acervuli of the fungus
were found on petioles of the fallen leaves resulting from the inoculation, whereas all
the check plants remained healthy. Results of the experiment obtained are summarized
in table 27.

Table 27. Inoculation experiment with Colletotrichum glycines (isolated from
black locust) to black locust and Amorpha fruticosa (July 26, 1951)

Plant species Lesion formation E Acervulus formation
' \
Robinia pseudoacacia H# ! s
Amorpha fruticosa j H -+

Inoculation experiment—2 On June 14, 1952, another inoculation experiment with
the fungus was conducted on the following leguminous plants in the same manner
described previously: Black locust, Lespedeza bicolor var. japonica, Amorpha fruticosa
and common bean. Results of the experiment are briefly presented in table 28.

Table 28. Inoculation experiment with Colletotrichum glycines (isolated from black
locust) to leguminous plants (June 14, 1952)

Plant species Colletotvichum t Check
Robinia pseudoacacia ‘ H# I -
Lespedeza bicolov v. japonica H+ ; -
Amorpha fruticosa + i -
Phaseolus vulgaris — | -

As shown in table 28, the fungus is pathogenic to all of the plants tested excepting
common bean, and attacks most severely black locust (Plate 3. D; Plate 4. C, D; Plate
5, Plate 6).

Inoculation experiment—3 In this experiment, the fungus in question and C.
glycines isolated from soy bean were used as inocula.

On July 24, 1952, an inoculation was given to the following 3 plant species utilizing
the same procedure noted already: Black locust, Lespedeza bicolor var. japonica and
Amorpha fruticosa. Results of the experiment are given in table 29.

Table 29. Inoculation experiment with Colletotvichum glycines (black locust- and
soy bean-isolates) to leguminous plants (July 24, 1952)

Plant species }Black locust isolate Soy bean isolate Check

Robinia pseudoacacia H# H#t | -
Lespedeza bicolor v. japonica + + -

Awmorpha fruticosa +H +H -

From table 29, it is clear that C. glycines isolated from soy bean as well as the
fungus from black locust is pathogenic to all of the plants tested.
Inoculation experiment—4 Both the fungus and C. glycines isolated from soy bean

were inoculated to soy bean and common bean. Results are presented in table 30 (Plate

6).
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Table 30. Inoculation experiment with Colletotrichum glycines (black locust-
and soy bean-isolates) to soy bean and common bean

Plant species Black locust isolate; Soy bean isolate Check
Glycine max H H _
Phaseolus vulgaris - + —

As shown in table 30, the
fungus is pathogenic to soy bean,
but not to common bean, while C.
glycines isolated from soy bean
is pathogenic to 2 plant species,
though very weakly to common
bean.

From the foregoing data of
repeated inoculations, it may cer-

tainly be said that there are no

remarkable differences in patho-
genicity between the fungus in
question and C. glycines, though
the soy bean isolate is slightly
more pathogenic on soy bean than

on black locust; conversely the

y black locust isolate thrives para-
Text-fig. 3 Colletotrichum glycines on black
locust (--i=10 &)

A, Acervulus; B, Conidia; C, Germinating conidia.

sitically more on its original host
than on soy bean.

Morphology and taxonomy

Morphological description of the fungus is as follows: Acervuli linear or oval,
crowded, hemispheric to truncate-conical, erumpent, 54~111p in diameter; setae
numerous, filiform, tapering at the apex, variable, long and short intermixed, 2- or
3-septate, chestnut brown, 84~225X5~7 u; conidiophores fasciculate, cylindrical or
fusoid, hyaline, 11~20X 3~4 i ; conidia falcate-lanceolate, 1~4-guttulate, 1-celled, hyaline,
22~32%x2~4 n (Text-fig. 3. A, B; Plate 2. D).

Results of the measurement for dimensions of the fungus on black locust collected
in Tokyo are presented in table 31.

Table 31. Dimension of Colletotrichum glycines collected on black
locust in nature (&)

Size of Size of

. Width of .
Locality ‘ acervulus | Size of seta conidiophore l conidium
Meguro, Tokyo _ _ - 13.7x2.6 | 26.4X3
Aug. 11, 1950 S4~1ll WI~225X6~7 | (11001 X 3~4) | (23~32X2~4)
Seijo, Tokyo - - - 16.6X2.9 24.6X3
Sept. 19, 1951 62~ 87 84~195X5~6

(14~20X% 3) (22~31%3)

Dimensions of the fungus and C. glycines isolated from soy bean on the leguminous

woody plants which had been artificially inoculated are presented in table 32.
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Table 32. Dimension of Colletotrichum glycines on the plants inoculated

artificially (&)

Plant species | a

| Width of

- | Size of Size of
I
cervulus ‘ Size of seta | conidiophore‘ conidium

Black locust-isolate

Lespedeza bicolor v. japonica |

23.7X3.1

|
40~65 | 56~124X3~6 — (2026 X3)

Soy bean-isolate

Robinia pseudoacacia

Lespedeza bicolov v. japonica

| 1
| 13.7X2.6 | 26.4X2.8
59~90  124~220X4~8 (1) Cl6x 2~3)|(25~28 X 2~3)
12.3X2.6 | 24.5%3.1
43~59 76~115x3 | (9~ 16X 2~3) (22~26 X 2~3)

Morphological characteristics
of the fungus in question agree
well with those of C. glycine
Hori. Hor: has not published a
technical description of this
species, but its morphological
features, accompanied by draw-
ings, however, were given in a
report by Hemwmr (1920).

In physiology and pathogeni-
city there have been no differences
between these two fungi, and the
fungus is doubtlessly identical
with C. glycines.

Leaman and Worr (1926) found
the ascigerous stage of C. glycines
in America, and they named it as
Glomerella glycines (Hori) n. n.
Recently, Tirrany and GiLman
(1954) have stated that C. glycines
(Hor1) Leuman et WoLF was not
the perfect stage of Colletotrichum
glycines, but the ascigerous stage

Text-fig. 4 Appressorium formation in conidial
germination (—'=10 )
A, Guignardia vobiniae sp. nov.
B. Colletotrvichum glycines from black locust
C, Colletotrichum glycines from soy bean
D, Colletotrichum destructivum

of a straight-spored fungus, C. destructivum.

TirFany and Girman (1. ¢.) have treated C. glycines as a synonym of C. truncatum
(Scuw.) Anprus et Moorg, and they noted that ‘‘ Inoculations with the soybean isolates
were successful on soy bean, alfalfa,----lespedeza vetch,----lima bean and pea’’.

More recently, von Arx (1957) has treated C. trumcatum as a forma of C. dematium,

and named it C. dematium (Pers. ex Fr.) Grove f. truncata (Scuw.) v. Arx.

In spite of the repeated examinations, the ascigerous stage of the fungus has not

been obtained by the authors on

either host plants or agar media.

As stated above, several opinions on taxonomy of the fungus have been published
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by foreign workers, but the authors adopt here the name C. glycines Hori, by which it

has been generally known among Japanese plant pathologists.

Conclusive summary

Since the first collection of black locust seedlings affected by an anthracnose

in

1950, some studies on the disease have been made by the authors, with special emphasis

on taxonomy and the pathogenicity of the causal organisms.
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Text-fig. 5 Size range of conidia of
Guignardia robiniae sp. nov. and
Colletotvichum destructivum
Grc----Colletotvichum isolate of G.
robiniae sp. nov.

Gra-- -+ Ascospore isolate of G.robiniae
Sp. nov.

Cd----Colletotrichum destructivum
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Text-fig. 7 Effect of temperature upon the
mycelial growth of the fungi
Grc: - - -Colletotrichum isolate of Guignardia
robiniae sp. nov.
Gra----Ascospore isolate of G. robiniae sp.
nov.
Cd----Colletotrichum destructivum

Cl----Colletotrichum lindemuthianum
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Text-fig. 6 Size range of conidia
of Colletotrichum glycines
R----Black locust isolate
S----Soy bean isolate

On the diseased plants, there
have been collected 3 species of
Colletotvichum (Fungi Imperfecti)
and one Guignardia(Ascomycete).
of

were undertaken by

these
the
authors in morphology, physiology

Comparative studies

fungi

and parasitology.

Of 3 species of Colletotrichum,
two were straight-spored and one
was curved-spored. Differences
between the 2 straight-spored
fungi were so remarkable that
these were to be treated as species
different from each other (Text-

fig. 5, 7; Table 33). The small-
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spored fungus was identified by
the authors as Gloeosporium (Col-
letotrichum) revolutum ELL. et Ev.,
whereas the large-spored one was
identical with C. destructivum

O’Gara. Morphology, physiology
and pathogenicity of the falcate-

spored Colletorichum were quite

0
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agreeable with those of C. glycines

c 10 15 20 25 30’ 35 40
Text-fig. 8 Effect of temperature upon the
mycelial growth of Colletotvichum glycines
R:--:Black locust isolate; S----Soy bean isolate

Hori, an anthracnose fungus of
soy bean.

In autumn, perithecia of an

Table 33. Summary of results of inoculation experiments with the fungi to
several species of leguminous plants
sgtljzlil;s! Robinia i b%f;ﬁidf":i Awmorpha | Glycine max Phaseolus
Fungus pseudoacacia | pomica | fruticosa i Y vulgaris
species ) jap | - »
C. revolutum \
(conidial stage of H -+ + _ | +
G. robiniae) o |
|
Guignavdia _ ! _
robinige sp. nov. H + ! + }
C. destructivum H# =+ + + +
! S
lindemuthianum - ‘ - } - -+ H#t
C. glycines T
(black locust H } H ! H H _
isolate) | - | L
| .
C. glycines |
(soy bean siolate) # H ' H ‘ # +

ascomycete belonging to the genus Guignardia were produced on the anthracnose lesions
caused by C. revolutum. The existence of a genetic relationship between these two
fungous forms was verified by the cultural and inoculation experiments. Since a search
of the literature by the authors failed to disclose any species like the fungus under
consideration, it was regarded as a new species, and the name, Guignardia robiniae sp.
nov. was proposed for it.

G. vobiniae sp. nov. was found more commonly than C. glycines, and C. destructivum
rarely occurred. The fungous isolates were apt to be more pathogenic on their original
host than on the others. Artificial inoculations showed that pathogenicity of G. robiniae
to several woody plants was slightly weaker than that of C. destructivum and of C.
glycines (Table 33).

Laboratory of Forest Pathology
Government Forest Experiment Station

Meguro, Tokyo, Japan
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Explanation of plates

Plate 1.
A. Defoliation of black locust caused by Guignardia vobiniae sp. nov.
B. Leaves of black locust inoculated with Colletotvichum isolate of G. robiniae sp.
nov.
C. Petioles of black locust attacked by G. robiniae sp.nov., broducing the ascigerous
stage of the fungus
D. Leaves of black locust inoculated with the ascospore isolate of G. robiniae sp.
nov.
Plate 2.
A. Acervulus of G. robiniae sp. nov. on black locust X310
B. Perithecium of G. robiniae sp. nov. on petiole of black locust X310
C. Perithecia of G. robiniae sp. nov. on petiole of black locust produced by artificial
inoculation X150
D. Acervulus of Colletotrichum glycines on black locust X150
E. Acervuli of C. glycines produced on 2 per cent dextrose agar X2
Plate 3. ‘
A. Leaves of black locust inoculated with Colletotvichum destvuctivum

B. Leaves of Amovpha fruticosa inoculated with C. destructivum
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C. Leaves of black locust attacked by C. glycines
D. Leaves of black locust inoculated with C. glycines
Plate 4.
A. Shoots of black locust attacked by C. glycines
B. Ditto. X1.4
C. Leaves of Lespedeza bicolor var. japonica inoculated with C. glycines
D. Leaves of Amorpha fruticosa inoculated with C. glycines
Plate 5.
A . Result of the inoculation experiment with several anthracnose fungi to black
locust seedlings
a. Colletotvichum isolate of G. robinige sp. nov.
Ascospore isolate of G. robiniae sp. nov.
C. destructivum
C. lindemuthianum
C. glycines (black locust isolate)

o0 N oo O

C. glycines (soy bean isolate)
B. Result of the inoculation experiment with several anthracnose fungi to. Amovpha

fruticosa seedlings

o

Colletotrichum isolate of G. vobiniae sp. nov.
Ascospore isolate of G. robiniae sp. nov.

C. destructivum

C. lindemuthianum

C. glycines (black locust isolate)

o0 A0 T

. C. glycines (soy bean isolate)
Plate 6.
A. Result of the inoculation experiment with several anthracnose fungi to soy
bean
a. Colletotvichum isolate of G. robiniae sp. nov.
Ascospore isolate of G. robiniae sp. nov.
C. destructivum
C. lindemuthianum
C. glycines (black locust isolate)
C. glycines (soy bean isolate)
Check

B. Result of the inoculation experiment with several anthracnose fungi to common

QR A, 0O A O O

bean.

Colletotrichum isolate of G. vobiniae sp. nov.
Ascospore isolate of G. robiniae sp. nov.

C. destructivum

C. lindemuthianum

C. glycines (black locust isolate)

C. glycines (soy bean isolate)

Check

o o A0 T
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