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A5 €7 (Stevia rebaudiana Bertoni) 1335 77

Septoria steviae (R T 5 2 7 €T OB IR
BBEIT - BUERT - B Fl—

Chikako IsHiBA*, Tatsuo YoKOoYAMA** and Toshikazu TANI*:
Leaf Spot Disease of Stevia Caused by Septoria steviae

Abstract

A new disease of Stevia rebaudiana Bertoni was found in Kagawa Prefecture in the early
July of 1978 and named as the leaf spot disease of stevia. In the beginning, small brown
spot occurred on the leaves and gradually developed to round to rectangle or irregularily
expanded, large, brown to dark-brown spots. Eventually these leaves were defoliated. Many
pycnidia of a species of the genus Seproria were formed on relatively old spots. Original
isolate (S-O=IFO 31181) was obtained from a pin-size spot on the leaves. The growth of
this isolate on PSA medium was very slow. Sectors of the black (S-B) and the white
(S-W) colonies which grew considerably well on various agar media were formed in
abundance during culture. Inoculation tests indicated that all of these three isolates (S-O,
S-B and S-W) were pathogenic on stevia leaves, but not on leaves of Erigeron annuus and
Chrysanthemum movifolium. The maximum mycelial growth of the S-B isolate on PSA and
stevia leaf decoction agar was found at 25C and in a range of pH 5.5 to 7.0. Since the
leaf spot symptoms caused by S. erigerontis and S. solidaginicola were found on the leaves
of two Compositae plants, E. annuus and Solidago altissima, respectively, which were growing
near stevia fields, the morphological and pathogenic characteristics of these fungi were
compared with the stevia fungus. S. solidaginicola was different from the stevia fungus
in the size of the pycnospores on host plants. S. erigerontis was different from the stevia
fungus in its cultural characteristics and did not show any pathogenicity on stevia leaves.
On the basis of the pathogenicity on stevia and its morphological characteristics, the present
fungus was considered as a new species causing the leaf spot disease of stevia and a new
name for the fungus, Seproria steviae sp. nov., was proposed.

(Received July 3, 1981)
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T b OB EEE IOV T DER YT oo &
b FR N BRSO CHRE L T/ ¥ 7
Bloe x v o4 v (Erigeron annuus (L) Pers.) &
XA x2h7v X257y (Solidago altissima 1.)
DIETRBLEIA A S Septoria BEEDHEL, Fh
LEFREEHEDRATZHE LA, ok, AREOH
BRI E B REZSERRY THREL, &
DICIRFISSEER T CIX AR L A7 €7 OHLAHR &
T h o LHRELLD,
AFREITICHID, AT ETEHHEINEK
KEATERENRBEAGBEL LA TET
DREBWLT T 5 &R REI W CERB HEEDNLE
BRI 5. ¥, ERBTCET > THEAD
FEEYE L bhlof b TERRSEMRBRICRH O
E’i’%?%o

ERMHEGSLUFHE

#HEEE 19787 H, AFEEBCTHEE LTV
BATETEIRIE, APtV (Evigeron annuus
(L) Pers.) BIXOvA 2079 8Fv 7 (Solidago
altissima 1) BRFEL D, ¥V 7+ v~ (10ppm)
BIOE 2 vy v (500ppm)?” B¥EIN L7 = M
Oy H A TR L (PSA) FIe % Septoria B D
TN 1T o Toe AT 705 OYEER(Septoria
sp. S-Origin, LJF S-O & BEEE=1IFO 31181) i34 Bk
BRI ERONETFREBR LD, BESIR X
CABEI L b, DEFROVEIIKECE -
Too FTS-0 OEF 5 REFIIMD RV, BEI
BEOMRORBVCEL S0 oW HE L (Seproria
sp. S-Black, LIF S-B &MED), 1mALIEDEERE
HHR LOBBEECIBEOEL 5 (Septoria sp. S-
White, HIF S-W &L bHBEL, AfF3o0%
14 7z bhte (Plate I-2 £R), #BRAREK X O
W EoEEE0EZEIL S0, SB X0 SW %
Fv o

EERE  SHEY PSA b Fic25CC14H
BEL, FO0—HEHbhUDILRCIIERLE
A5 7H 5 %# (IB-8-v, IB-g-12-v, IB-8-13-v,
1B-27-v, 72-126—v), %7 (Chrysanthemum wori-
Sfolium L) 3 R (KOLE, FEOX, BAR I
IO 2 2 g vEORSTELOBEE HOWET
fHE L@ L, 4 B, 25CHBE, BT
TRV, BEEETRE, T0RORFREAR
BE L, vk, EBIt1 X% 5 KoL
o

WHERHE, ATET7, exVaF Y, M 2H7T
VAV T OEFRHMMOEFTA Iy, ERSEHE
Z{To T

ReHmE LT ORI PSA B, <7+ vinE
BREREMSD, 7 A5 ¥ VINHARIERES, 7
BEIGHMIER BE®, EARMITEREM®, rven
2 VRTEEREEHD, AFET7ERITeRS a4V
FEROTFER B (43 100g, FEX 17g, 7ZERK 1,000
ml) O8BWOHHXTHEWTAT 7S, AV g
* voEEE%25C, 20HEBEEL, BECIVELS
DR, DEFRE IOFETFHERORI 2 L& L
Too Ik, EFRTIRSHOR VIMEHA, BF>
EEDFHE TR L,

EHECHHIRBFTORBERERSTICPH  PSA
Bk JOR 7 € 7 EMAEREIC A 7 €7 S8
S-BEBEL, 5~32.5C O&4BRMIEET20H HEE
L, BT yBERYEE L, ¥4, INHCLIN NaOH
T pH2.0~9.5 ik L7 PSA I 2 7 © 7 8k
BES-BERIEL, 25C, 200 HIEE L1, £FRE
R LT,

& F

w O #

WM, A7 E7ERCAROOER Imm BED
HEAHBT 5, ReACEND, BEEB WILEH
WoME L% (Plate 1-1), HE Bz &L,
ERA L L HWFHERL, EOXER I OEEHK
IR 100pm DEGONETHRIED L b (Plate
I-4), RFREIBICIIEIET S, F 7 HEIRCD
BAVRDONLEHENS DD, EROE LA LI1TIE
MR b5, BB TORFRILE AT €7 5 R/
DWTRBEOA S I THET% L R/HHZE B2 RD
bhice ¥, BRBEHEMHOFREB-LE, & LT
Alternaria alternata D 5HEI iz

BREFCOREEOKELR STICHERE

SEFRIECEORERMHORK TEHR I h
FIEERRT, ERE 50~92um, & 50~100pm (B
70.3x75.4pm) Tl -tz (Table 1, Plate II-4-A),
REEL 2 ~ 4 B ORI, Db, SEIRE
BE, BRGOLAY~FEITME, NERXTEE %
~EE DOERE~ LA X VDo HETHEH
FdRERNE LRI h, 7522, Hifiee
MEVWEYFLY vECFE, &6, T8, BE, 11
~13x4~5um, 44T ¥ holoblastic @I h, &
t, B, FE b The—FHgilE LS
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Fig. 1. Septoria steviae

=HIO W

: Vertical section of a pycnidium formed on stevia leaf (IFO H-11848).
: Pycnidial walls. 1 & 2; Pycnidium formed on stevia leaf (IFO H-11848).

3; Pycnidium formed on Saito soy-onion agar (IFO H-11849).

: Conidiogenous cells and developing conidia (IFO H-11848).
: Conidia formed on stevia leaf (IFO H-11848).
: Conidia formed on Saito soy-onion agar (IFO H-11849).
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Table 1. Comparison of morphological characters of Septoria sp., Septoria
erigerontis and S. solidaginicola

Host plant Fungus

Location

Pycnidium Pycnospore

(um) (pm) [P

Stevia rebaudiana
(Stevia)

Stevia rebaudiana
(Stevia)

Erigeron annuus

Septoria sp.

Septoria sp.

S. erigerontis
(Hime-joon)
Solidago altissima
(Goldenrod)

Miki, Kagawa

Miki, kagawa

S. solidaginicola| Sakai, Osaka

50-92 % 50-100 | 25-63%1.5-2.8 | 0-5
(70.3x75.0%| (41.3%2,1)

Kitamoto, Saitama | 48-100 % 50-120 | 25-65X1.5-2.5 | 04

(66.5%75.5) (45.3%2.0)
50-113 x63-125 | 20-53x1.3-2.8 | 1-5
(76.3x87.4) (36.7%2.1)
35-95% 33-105 | 30-88%1.5-2.5 | 1-5
(65.0%77.5) (61.9%2.0)

a) Figures in parenthesis show mean values.

Table 2. Pathogenicity of Septoria sp. and S. erigerontis on Compositae plants

Pathogenicity
Plants Septoria sp. (S-0) | Septoria sp. (S-B) | Septoria sp. (S-W) S. erigerontis
Non-injured Injured | Non-injured Injured|Non-injured Injured|Non-injured Injured
leaves leaves (leaves leaves |leaves leaves |leaves leaves
Stevia rebaudiana
IB-8-v — + - + - + - -
IB-8-12-v + + + + - + - —
IB-8-13-v — + - + - + - —
1B-27-v - + - H =+ H - -
72-126-v — + — +H + + — -
Evigeron annuus - - - - - - + H
Chrysanthemum _ _ _ _ _ _ _ _
morifolium
a) 4 and + : Symptom with large and small lesions, respectively. — : No lesion.

FREETLHD, BEALERROL DS T, &
BENIT O~ 51, REMI3METHok, K T XX
25~63x1,5~2 8um (F¥41.3x2,1pm) Thot
(Fig. 1, Table 1, Plate 1I-4-B),

SHETH oeETIE, AEFSRFEOLDL, &
HAKELEEERBRE CRRELCBREDOL DI, 1%
LAER UK, K&EIERRLA

Table 1 ©AR3 X 5, HEOILDH LA &
ATV REFV THE Septoria solidaginicola Peck!® X
SETFRIEER UARE I Tholoh, SEFIMT
DkEL, LM RER T\, LWL, BA Y g
A VB S. erigerontis Berk et Curt.® 134F%,
DETFBIVCFOREREICATETHERULT
W DT, X BT S. erigerontis & AT E T HEORE
MrEERERT X ) LB L,

ATETEL3 ZA 7 ELREERALIATET 5 R
M 0L G L OFERERCORBEERL, £ 0K
BERL D Septoria BWATHRES Wi, eAYad
VEIOF 7 3IREBECIREE R LS 2y o o —
5, S. erigerontis 1Lk A ¥ g & VIEDLIREE K
L, AFET7TRKIO* 7 RIBERELREY, 2A7¢
THEATETROZFREEL S OREE THHT &
DB B E e o7z (Table 2),

B F(C&T B

D B OE# AEXPSAEM ETRWT,
R LB BI B % 5 (S-0) Dighi 2200147
(S-B 88XV SW) D27 x—p§dbhi (Plate
1-2)o S. erigerontis \TBEDOHETRE IOERBD
EEOEHR LD, BROEE S IBReT, 28
DEF 513 E - Tz (Plate 1-2),
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Table 3. Growth of Septoria sp. and S. erigerontis on different
agar media incubated at 25C for 20 days

Colony diameter (mm)

Medium Seploria sp. S. erigerontis
(S-B) Ca\) ’
Potato decoction agar with sucrose 35.3 21.2 37.7
Nutrients agar with peptone 10.8 21.7 15.3
Nutrients agar with asparagine 11.7 15.2 8.3
Saito soy-onion agar 25.3 31.0 49.5
Corn meal agar 22.7 22.3 23.3
Apricot decoction agar 19.8 26.0 26.5
Stevia leaf decoction agar 11.0 15.3 15.2
Hime-joon leaf decoction agar 8.2 8.7 23.8

Table 4. Formation of pycnidium and conidia of Sepforia sp. and S. erigerontis
on different agar media incubated at 25C for 20 days

Pycnidium Conidium

Medium Septoria sp. . . Septoria sp. . .

(S-B) (S-W) S. erigerontis (S-B) (S-W) S. erigerontis
Potato decoction agar with sucrose H - H - - -
Nutrients agar with peptone + + + - — —
Nutrients agar with asparagine — — - - — -
Saito soy-onion agar +H H + - Ht
Corn meal agar H +H H - - H
Apricot decoction agar + + + - - -
Stevia leaf decoction agar + + - Ht - —
Hime-joon leaf decoction agar + + H - — HH

a) 1 to + and — : Abundant to slight and none.

2) BEOKMETOATR IONETHR H4ET
DR Table 3 Wt 8 DB € ORBICIX
AFETHE2EK (8B, S-W) & LU S erigerontis
1B RRE B\ 7o, 25C, 200 MBS OAFE L S-W,
S. erigerontis DIEEEREEIMETEM ET, S-B Bk
X PSA B E T hEhEOBRHF Th o T,
S. erigerontis 137 A5 ¥ ViNFHARERE LT
EBFRED 5o TN L OERIEREM ETD4g
BRHET2E, AFETEHIWEREDCATET
TS, erigerontis 1Yk 2 ¥ a4 VIERH\TCHA,
il OBFFEMITEREM ELVLAFTLRREF CTh »
oo LER S WO LIe s A EF 5 O BRI,
Plate I-3 Dtk Thd, 7ok, WEEMTLEE
B LA, WThOBES BRI E, - 7.

B ECoNETRE L O£ T OFEL Table 4

DER DT, R EERHMCTHERREN R > 2
ETFBRBBULT A7 ¥ vinf&RERE E T3
EkE b2 OWEARD bR, S-W BHKIZZ B
W PSA B [, ABREHEMERE H k< LML
e tces Eio S erigerontis (XA T € 7 ERMITER
B BT W Lich ot —F, HETF ORI
S-W BEHTL<AbhT, SBEHKE L O S
erigevontis TR LN O EFERMHEREMH | I3
LUK RS MEREM LT, X5t S. erigerontis
T vEr = YRR ECL R L, BRE
NIHEFRVTh O ECh S-B EkoH S.
erigerontis X Y K& h -7 (Table 5, Plate II-5),

£FCHLETEES LV pH OFE

AT e 7 ERMITEREEM, PSA B S-B Hikks
BIEL T 5~32.5C T20HMEEE LA LS, £FR



Ann. Phytopath. Soc. Japan 48 (1). January, 1982 39

Table 5. Measurements of conidia size of Septoria sp. (8-B)
and S. erigerontis on some agar media

Size of conidia (pm)

Medium .
Septoria sp. (S-B) S. erigerontis
Saito soy-onion agar 50-95%x1.5-2.5 28-75%1.3-2.5
(76.7x2.16)* (36.8x1,84)
Corn meal agar None 15-63%X1.5-2.5
(41.9%2.14)
Stevia leaf decoction agar 25-105%X1.5-2.5 None
(78.3%2.12)
Hime-joon leaf decoction agar None 20-75%1.8-2.5
(56.1%2.23)
a) Figures in parenthesis show mean values.
—~ I o Potato decoction 301 [
E with sucrose ’g °°
~ O- Stevia leaf E
z decoction -
2 20t 5 20f
[} [}
. o
o 4
[ (o]
5 10| g 10k
£ ®
< €
a 8
a
or ! 1 1 1 ] 1 1 0 L 1 1 ! L
5 10 15 20 25 30 3 2 4 6 8 10
Temperature (C) pH
Fig. 2. Mycelial growth of Septoria sp. Fig. 3. Mycelial growth of Sepforia sp.

(5-B) on agar media incubated
for 10 days at various temper-
atures

BEEIMEM & 3125C T, 10CUTFCIRET L
Mot, EATET7ERMITERE#H TIX30C, PSA
BT 32.5C MERRBELEB LR M o T2
(Fig. 2)o

S-B E#kD PSA i CO4ERBMEIL pH 5.5~
7.0 OFFT, pH4.0 LI Fx X0 pH9.2 LI ETIX
£ EF Lieh -t (Fig. 3o

FEEORE

PDEDHERDERD, AFET7TOWAR % & & 3
Septoria sp. 1%, EFHAHTERL T AV
* vH (Septoria erigerontis) ¥ XA 277 7 &
v 9B (S. solidaginicola) &1+ DWRE, HEMs
JOREE LOHEENDHOPICRLDE D ThH -

(5-B) on PSA medium adjusted
at various pH and incubated for
10 days at 25C

T Septoria [BEELFY2, 000 O EH S h T 543,
Stevia BIEMCEF LT HEEORE o \WLD, FE
T BE BALE L THOREI R, HIThbhTw5
CEREELT, ATETENLUTHRERFERESY
T AEYEEE UCERE L, Septoria steviae &3
B ERRET S, LTI 7 vEBREE T T,

7ok, &4 TEAR (IFO H-11848) % L U+ OfEA
HsR OB (IFO 31181) 1 XMFEEA RN
5,
Septoria steviae Ishiba, Yokoyama & Tani, sp.
nov. (Nomen anamorphosis). [Coelomycetes].

(Fig. 1, Plates I-1 and II-4).

Maculae fusco-brunneae vel brunneae, primo
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angulatae, denique suborbiculares vel interdum
confluentes majoresque, usque ad 10 mm latae.
Mycelium in substrato immersum, ex hyphis
ramosis, septatis, subhyalinis vel pallide brunneis,
laevibus, 4-8 ym crassis compositum. Pycnidia in
substrato immersa, erumpescentia, amphigena,
solitaria vel gregaria, globosa, atrobrunnea, 50-92
pm diam, 50-100 pm alta (med. 70.3%x75.4 gm).
Paries pycnidialis pseudoparenchymaticus, ex 2-4
stratis cellularum compositus, strato extimo atro-
brunneo, stratis interioribus hyalinis. Conidiophora
ampuliformes, hyalinis, aseptatis, 11-13X4-5 pm,
apice saepe sympodialiter prolifera. Conidia
holoblastica, cylindrica vel filiformia, laevia,
hyalina, recta vel curvata, raro sigmoidea, basi
truncata, apice rotundata, 0-5 septata, fere 3
septata, non-constricta, 25-63x1,5-2.8 yum (med,
41.3x2,1pm),

Habitat in foliis vivis Steviae rebaudianae Bertoni
(Compositae). Ikenobe, Miki-cho, Kida-gun, Ka-
gawa, vii, 1978, C. Ishiba, IFO H-11848, Typus (=
IFO 31181); 24 viii, 1979, C. Ishiba, IFO H-11850
& IFO H-11851; Kitamoto, Saitama, T. Sumita,
IFO H-11852.

% £

AFET7 O BEERCIE, Thi i Alternaria
alternata 33 X% Septoria sp. DD bRz &\ 5K
EOpE B DY, Septoriasp I DOWTIIREETS 51
FITA o TAVY g VRETORBHORE LG
TChHD, HODEER LORE R S DWTREES
o\ Lichio TAE B ATHREDLR b Septoria
sp. L EXDFFREIFHRELEZbIhS, ¥ 1o, A
alternate 13 ARE DORIFHBITOBHE ) S SEER
BHEIh32, AEIRESEARIRV0OT, 2KkH
FEETHD EBbhb,

ARREFTED 5 RFEDORAT € TILTRTRIKL,
R DOKX & I RHHZE RIS D0, BIERNOMD
I FHEINTWBEATETR I, KEFRE IO
ZRBEBRNEHEINTVWAEATET T, KECX?
FERIRD Dhish ofze UL Lishib, KFFRER
AT ET 5 /R NEI N, BRKELEFHRE

GEEEAAT) 1ok ST AT ETEROH
LURBED B & RA—EH D b, ¥h, ARRET
DHEECIE U CHEE 2 b R—E 2B S his, &

DZE XD, BEIHETTLhLIDEE 2 bR
Bo

AL, BEEBOE CRFODDLILF 7
DA 2H TV EFYY LD S solidaginicola it
HRERIC S 2 Binofcdy, e2Y o+ v ED S,
erigerontis EVTELL LT\t LS L, S. erigerontis
BATETRBREY R ot ¥, AEOYD
EFIREEOL 2 Y o F v B i E iz 7R
B B S BEHR I hB R, AT C 7 ERMIEREE
M Bid e BRI Y, Septoria sp. (S-B) D44k
FH & DI F S B S halid O PR
ShigwZ L2 & HDERTH -1, DI, WE
D33 U CoEFR IR T 5 A BRI R S E D
DEFOREIRCE TS, HEZHELMCREL>T
Woo

FRERIAT ECTHBREORHRN THL AT ELYA F
BEEORL S VERCREL, RBFEMCEEST
Dl EELWRERNERYE 25 DT, BREECR
TREERETLD LEL DR D,

FEOMBIEOWTUIIhETAT ETRELETS
BEIEHINTE DT, FAHOFTHREELEEL
CHTE Septoria steviae, sp. nov. & IRIE L,

i E

KIKHBRBHE A 7 € 7 (Stevia rebaudiana) Wit
TAMEEI D, TOTMECHESERENREL
Wik EALICIRD B o JRBEERD HIX Septoria B (5
A F 5 50~92 X 50~100pm, 534 F25~63%1,5~2.8
pm, 0~5 [REE) 23EHI X h, RERE L7/ NREE
B RREOEAERECE L &, BT Septoria
BOHEE N, BERROBE, AEIATETIRD
BZIRBEME R R LT, R Lifi* 7 BHEMc L
Belishioic, PSA B 1T ST 4 Tt
R Lich, EERBIMCRHODOBRCEBAEDE 7 &
—BLOSEFEBR LI VEADE 7 2 —D 220D
24 FEHHE LT KED PSA Bk I OAT E7
ERTEREM TOLBEREREL 25C C, PSA %
M ETOEBERE pH X pH5.5~7.0 O TEH -
Too AT ET OBBEBSBORLCERTTL 1 207
VEFVURIVe 2P o F v EEERTR S, soli-
daginicola ¥ X O° S, erigevontis AR % B &5 M:
RENT AT X W RETS, LrL, TREEYS
BELTATET LD Septoria BE DORRZLE L
Lz A, S. solidaginicola V3B &M TERERYIC Brr -
TR, S erigerontis TIRBHNCoRE LT 5 23,
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AFETRIERESEN L, Mo LomE LI Too WIRBXFEE LCEE L, Septoria steviae, sp.
MBI o, IEDRERND, AR Septoria sp. nov. LAFETH I EHIRB LI,
Lo THEUATFIRETHLD, AFET7TOBERE L

5 B X ®
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Plate I.

1.
2.

Stevia leaves showing naturally occurring leaf spot symptoms.

Colonies of Septoria sp. and Septoria erigerontis isolated from the leaves of stevia and
hime-joon, respectively, and cultured on potato sucrose agar for 14 days at 25C. A:
Septoria sp. B: S. erigerontis Large colonies indicated by the arrows are the sectors
which are produced during the incubation of the original colonies. Mycelia of original
colony and black and white sectors of Septoria sp. were isolated separately and used as
the isolates S-O, S-B and S-W, respectively. An isolate from the sector of S. erigerontis
was used as the hime-joon fungus.

Colonies of the two isolates of Sepforia sp. collected from stevia leaves and one isolate
of Septoria erigerontis cultured on Saito soy-onion agar for 20 days at 25C. A and B:
Septoria sp. isolate S-W and S-B, respectively. C: S. erigerontis.
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Plate II.
4. Photomicrographs of naturally occurring pycnidium and conidiospores of Sepforia sp.
on stevia leaves. A: Pycnidium B: Conidiospores (Scale bar =40 pm).
5. Conidia of Septoria sp. and S. erigerontis formed on agar media. A and B: Seploria
sp. isolate S-B on Saito soy-onion agar and stevia leaf decoction agar, respectively.
C and D: S. erigeromtis on Saito soy-onion agar and hime-joon leaf decoction agar,
respectively (Scale bar =40 pm).
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