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Abstract

This paper deals with tour novel species of Stenelta Sydow. viz.. S. cassiae~tnae. S. flaconrtiac. S. ichnocarpicola and
S. mirzapurensis, collected on Cussia tora (F. Caesalpiniaceae). Flacourtia indica (F. Flacourtiaceae), fehnocarpus
frietescens (F. Apocynaceae) and Passiflora foetida (F. Passifloraceae) respectiveiy. from Vindhya Hills, India. Keys
are provided to distinguish the species of Stenella described on the host genus Cassie and host tamily Apocynaceae:
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Geographically, the Vindhya region constitutes hilly
tracts separating the North—Central Indian States, Uttar
Pradesh and Madhya Pradesh. This region experiences
sub-tropical climatic conditions and has lush-green
deciduous vegetation which provided suitable habitat
and substrate for growth ot different foliar fungi. The
Vindhya hills so far remained unexplored for sys-
lematics of saprophytic and parasitic fungi occurring on
various substrates. including the foliar ones. The senior
anthor made an extensive sampling of foliicolous fungi
{ram this region during 1996-1998. Taxonomic charac-
terization of the foliar fungi showed that cercosporod
torms were abundant. This paper deals with four hitherto
undexcribed species of the anamorphic genus Stenetla
Sydow ( 1930) from this cellection.

The Genus Stenclla Sydow, Stenctla is a wetl—estab-
lished genus in the Cercospora—compliex. The genus
wow accommaodates 13 species described from all over
the world. notably from Atrica. America and the fndian
sub—continent. Generic features of Sreneffa have been
discussed by Deighton (1971 1979), Mulder (1975,
1982), de Hoog er al. (1983) and Shaw & Alcorn (1993)
who also contributed for delimitation of the genus from
Cercospora Fres.. Cladosparinm Link. Mycovellosiclla
Rangel. Sivosperium Bubak & Scercbrian, Veronaea Cill
& Mantemart. and Verrucisporota Shaw & Alcorn.

The species in the genus Stenelfa have shown
diverse made of nutrition  (hiowophic/saprotrephic).
Muoxt of the species are folifcolous plant pathogens
veeurring on & wide range of hosts including horticul-
wral. medicinal and forest plants, Some of the species
are confined to dead plant parts (de Hoog er af. 19931
rotten bagk. rotten wood. fallen seed (Magsushima. 1983y

and dead leaves (Yip. 1989} in the tropical, sub—tropical
:md temperule regions. . .

Of the 113 so far deseribed species of Stenella, 52
have been recorded from  the Tndian sub-continent
{Ponnappa. 1968; Pavyi & Singh. 1970k Singh & Kamal,
1978: Deighton. 1979: Kamal er al. 1980a; Kamal er al.
1980b; Kumar ¢ af. 1980 Kamal er ol 1981; Rajak,
198 | ; Meckenzic. 1982: Mulder, 1982; Yeneral. [982:
Kamal & Narayan. 1986: Singh & Kamal, 1986; Verma
& Kamal. 1987: Venna er al. 1989 Das, 1990 Rai &
Kamal. 1989.1990: Sarhjana. 1990: Sarhjana & Chat-
topadhyay. 1991 Chaudhary of al. {991 Paul &
Sawant. 1991 Shaw & Alcorn. 1993: Khan et af. 1994:
Khan ¢ al 1995 Srivastava ef ol 1994, 1995:
Hosagoudar & Braun. 1995 Chaudhary or al. 1996:
Misra ¢ al 19970 Singh ¢ af 1997 Braun &
Bagyanaray 999 (in Bagyanarayana & Braun,
19993 and Misra g7 ol 19991 The present paper is an
extension of e above mentioned contribution T the

axanomy and systenutics of the genus Stenell.

Materials and Methods

Leal samples were brought 1o the laboratory in separate
polythene hags, The specimens with distinet symptoms
were dricd and preserved Tollowing standard mycologi-
cal herbarium techniques tHawksworth, 1974), Using
sharp razer blade, free—hand sections o the host leaf
through infected region were made to study the mor-
phology and axenmmic feaures of the fungi. The
holotypes of rew wxa were deposited at the Herbariom
Cryptogamae Indiac Oricatalis, New Dedhi. and part of
the  holotypes  (Isotvper  were  maintained  at the
Myculogicat Herbariumn, DDU Gorakhpur Univessity.
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Results and Discussion Superne griseobrunneae, inferne pailide brunneae, par-

vae vel magnae. Caespituli hypophylii, discreti,
grisechrunne;. Mycelium internum vel plemmque exter-
num; hyphae externae septatae, ramosae, verruculosae,

Stenella cassiae-torqe Singh, Bhalla et Bhat Sp. nov.
[Fig. 1] Maculae amphigenae, plerumque circufares,

Fig 1. Stenctta cassiae~torae sp. nov, 4. conidiophores arising frome subepiderimag sStromata: b, conidiophares arising from
exterial mycelium; ¢, conidiay . teaf spats, (Bays: a~c=2mid = 20 )
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subhyalinae, 2.5-3.5 pm latae. Stromaia parva, sub-
epidermalia, prosenchymatosa, brunnea, 7 x [0 pm.
Conidiophara superficialia, singularia, ex hyphis super-
ficialibus terminaliter et lateriter vel in fasciculo ex
stromatibus oriunda, macronematosa, mononematosa,
recta vel flexuosa, raro ramosa; 1-$ transverse septata,
laevia vel verruculosa, pallideolivacea, 35-78 x 3.5-5
um. Cellulae conidiogenae in conidiophoris incor-
poratae, plerumgue lerminales, sympodials, polyblas-
ticae, cylindricae, geniculatae, cicatricatae, cicatricibus
incrassatae, 10-30 x 3-5 pum. Conidia holoblastiea.
acrogena vel acroplurogena, solitaria vel catenata, in
catenis simplicibus formata, sicca, cylindrica, ver-
-ruculosa,” recta vel curvata, [-5 transverse septata,
subhylina vel pallide olivacea, apice subacuta vel
rotundata, basi obcorniico attenuata, hilo incrassato,
{7-76 x 3.5~5 pm.

In toliis vivis Cassiae torae {Caesalpiniaceae}.
India. Auhraura forest, Mirzapur, U.P.. §. K. Singh,
Nov. 1997, HCIO 42652 Holotypus, GPU 016/97
Isotypus.

Leaf spars amphigenous. dlmost circular, greyish
brown on upper surface, pale brown on lower surface.
small to large. Colonies hypophyllous, discrele,
ereyish—-white. Mycelium internal to mostly external;
external hyphae septate, branched, verruculose, sub-
hyaline, 2.5-3.5 pm wide. Stramata feebly developed,
subepidermal. prosenchymatous, brown. 7x10 um. Con-

idinphores arising singly as terminal or lateral branches
from superficial hyphae or in fascicles from superficial
stromata, semimacronematous o macronematous,
mononemateus, straight to tlexuous, unbranched, 1-5
transversely septate, smooth-walled to veiruculose, pale
olivaceous, 3.5-54 x 3-5 um. Conidiogenous cells
integrated, tenminal, sympodial. polyblastic, cyindrical,
geniculate, cicatrized, scars thickened, 10-30 x 3-5 um.
Conidia holoblastic. acrogenous to acropleurogenous,
solitary to catenate in unbranched chains. dry, cytindri-
cal, verruculose, straight to curved, 1-5 transversely
septate. subhyaline to pale olivacecous, apex subacute to
rounded, base obconically attenuate, hilum thickened,
17-776 x 3.5-5 um.

Three species of Srenclla, S. chandleri Singh &
Kamal (1978}, §. cnssiae Kamal er of, (1980 &) and S.
cassticola Misra et al. (1999) were so far described on
the host genus Cassice. Stenetle cliandlers differs from §.
casyi—torge i

S ealled

external

praducin
hyphae. This Teature, having smooth—-walled external

hyphie, however does not {it well within the generic
circumscription of Stenelia and S. chandleri shauld have
been accommodated in Mycovellosiclla. Stenella cassi—
torae is different from S. cassiae and S. cassiicola with
the former having verruculose conidiophores arising
from well-developed intra—epidermal stromata and the
fatier with smooth-walled conidiophores arising only
from external mycelium (Table 1).

Table 1. Comparative analyses of Stenclla spp reported on host genus Cassia

Stenclla spp

External mycetium

Stromat:

Canidiophores

Conidia

S. chandferi Singh &
Kanmal (1978)
On Cassi fistula

8 cassiae Kamal, Singh

Subhyaline, smooth—
walled, up to 4.50m wide

Light olivaccous brown,

Absent

Rarely present,

& Kumar {1980b) verruculose, upto 2m - sub-stomatal
On Cussia fistula wide
S, cassifeala Miso Subhyaline to brown. up - Abseny

Srivastava & Kamal
(1999) On Cassia fistula

S, Cassice—torae sp.hov.e
On Cassia iora

to 2.5um wide

Suhhyaline, verruculose,
up to 3.50m wide

Present. sub-
epidernud

Arising from external
mycelium. unbrandhed.
smooth-walled. 28120
X 3-6um

Arising from external
mycelium, unbranched.
smaoth-walled, 85.5-
150 (usually S5-90) x
4.53-Tpm

Arnising fram extarnal
mycelivn, unhranched.
smooth—walled. 3390 «
1.5=d1m

Arising fromexternal
mycelivm and from
stromata. withrnched.,
sinoth—watled (o
verruculose, 3.5-54 x 3~
Spm

Fusiform. constricted, apex
obtuse, base tuncate.
cchinulate, 20-558 x 2.5~
4.5um

Cylindrical o occasionally
abclavate. not constricted,
apex rounded. base truncate
to conicotruncate, 12-133 x
35-8pm

Cytindricat
ubclavitacvlindrical. not
consticted. apex rouaded to
slightdy atenaared. base
rounded 10 obeonicotruncate.
19-51 x LS 5um

Cylindrical. not constricted.
apex suhacute to munded,
hise abelavate. 17-76 x 3.5-
Spem
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Stenella flacourtize Singh, Bhalla & Bhayp. nov. [Fig. hyphae externae septatae, ramosae, verruculosae, pallide
2} Maculae primo indistinciae, subcirculares vel rectan- olivaceaem |.5-3.5 um. Srromata subepidermalia, pseu-
gulares, griseoalbidae. Caespituli hypophyili, eftusi, doparenchymatosa, olivaccobrunnea. 8-25 um. Con-
griseobrunnei.  Mycelium internum vel externum; idiaphora ex hyphis superficialibus terminaliter et

Fig 2. Stenella flacourtiae sp. nov. a. conidiophores arising from subepidermal stromatas b, conidiophores arising from
external mycelivny ¢ conidia: d. Teaf spoty. (Burs: 2 24 pms d = 20 mn)
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lateriter vel in fasciculo ex stromate oriunda, semi-
macronematosa, mononematosa, recta vel flexuosa, non
ramosa, (-2 transverse septata. {aevia, pallide olivacea.
4-80 x 1.5-4.5 pm. Cellulue conidiogenae in con-
idiophoris  incorporatae, terminales, sympodiales,
polyblasticae, cylindricae, gemiculatae, verruculosae,
cicatricatae, cicatricibus incrassatae, 12-3% x 2-4 jn.
Conidice holoblastica, acrogena vel acropleurogena.
solitaria vel catenata, in catenis simplicibus formata.
sicca, cylindrica, verruculosa, recta vel curvata, 0—4
transverse septata, pailide olivacea, apice sub acuta vel
sub obtusa, basi leniter obconico attenuata, hilo incras-
sato, 15~47 x 2~2.5 pm.

In foliis vivis Flacourtiae sp. (Flacourtiaceae),
‘India, Aubraura forest. Mirzapur, U.P., S. K. Singh,
Nov. 1997, HCIO 42653 Holotypus, GPU 017/97,
[sotypus. .

Leaf spots primarily indistinct, later appearing as
srbeirenlar or somewhat aval 1 rectangular tiny patches
on upper surface, with thin and somewhat darker border
surreunding  the  greyish-white centre.  Colonics
hypophyllous, effuse, greyish brown. Mycelium internal
o external, extemal hyphac septate. branched. ver-
ruculose. pate olivaccous. 1.5-3.5 wm wide. Stromatu
subepidermal,  pseudoparenchymatous,  olivaceous
brown, 8 x 25 pm. Conidiophores arising singly as
terminal or lateral branches from superficial hyphae or
i fascicles from stromata. semintacrohemalous  to
macronematous, mononentatous, straight to lexuous.
unbranched.  0-2  septate.  smooth-walled.  pale
aliviceous, 4-80 x 1.5-4.5 um. Conidiogenons cells
integrated, terminal, sympodial, palyblastic, cylindrical,
genicelate, verruculose, cicatrized. bearing thickened
conidial  scars.  Conidia holoblastic,  acrogenous (o
acropleurogenous. solitary to catenate in simple chains,
dry. cylindrical, verruculose. straight to curved. (-4
transversely septate. pale olivaceous, apex suhacute to
subobluse, base somewhat chconically  attenuated.
hiliwm thickened. 15-47 x 2-2.5 pm.

Although., the proposed species shows resemblance
with Stenclla alvxiae Yip (1989). S. smilacis Kumar ez
al. (1980, S. sardoa {Sace.) Braun (1993) and §.
shoreae Khan er al. (1995) in conidium dimensions. it
differs in producing thin—walled. single conidiophores
frony verruculose external mycclivm as well as i
fascicles from intraepidermat stromata. The most distin-
vuishing leatre of this taxon. however. is the upper
rough-walled conidiogenous portion with the lower
portien of the conidiophores renxining almast smooth-

walied. Stenella fliccourtiae is the fiest species of the
cenus 1o be recorded on a host of the family Flacour-

Hacee.

Stenella ichnocarpicola Singh, Bhalla & Bhat sp. nov.
[Fig. 3] Maculae amphigenae, plerumgue circulares vel
irregulares, interdum coalescentes, olivaceo brunneae.
Caespimdi - hypophylli, effusi.  griscobrunnei  vel
luteobrunnei. Myeelinn imternum vel externum; hyphae
externae seplatae, ramosae, verruculosae, subhvalinae
vel pallide olivacene, 2.5-4 pm latae. Stromara in-
traepidermalia, pseudoparenchymatosa, atrobnimnea,
18.5-22.5 pm lata, 15-17.5 pm alta. Conidiophora
singularia, ex hyphis superficialibus terminaliter et
lateriter vel in fasciculo ex stromatibus oriunda. macro-
nematosa, monopematosa. recta vel flexuosa. non—
ramosa, -5 tansverse septata, verruculosa, pallide
ofivacea, 7-61 x 2.5-3.5 pun. Cellulue conidiogenae in
conidiophoris incorporatae  terminales. sympodiales,
polyblasticae, cylindricae. raro geniculatae, cicatricatae,
cicatricibus- incrassatae, 7-22 x 2-4 pmn. Cenidia
hofoblastica. acrogena vel acropleucogena, sotitaria vel
catenata.  in - cienis movL sieca,
cylindrica, verruculosa, recta vel curvata, 1-4 transverse
septata, pallide olivacen. apice subacuta vel subobtusa,
hasi obconico—truncata, hilo conspicue et feniter incras-
sato, 15-87.5x 3-5.5 pm.

In foltis  vivis felnocarpt frurescentis
{Apocynaceae) India, Kolana. Mirzapur., U. P S. K.
Singh, Feb. 1997, HCIO 42544 Holotypus. GPU 02/97
Isotypus.

simnhicihne f

Leaf spors amphigenous, almaost forming concentric
rings or sometimes irregular on upper surface. some-
times due 10 sporulatton appearing dispersed  and,
covering large areas of the lower leal surface. olive
brown. Ceolonies hypaphyllous. ctfuse. light brown to
greyish brown, Myeelitn internal and external, external
hyphae septate. branched, finely verruculose, subhyaline
to olivaceous. 2.5~4 pum wide. Stromata intracpidennal,
pseadoparenchymatous. dark brown, 18.5 - 22.5 um
wide, [5~17.5 pm high. Conidiopiieres arising singly as
termtinal or lateral branches (tom superticial hyphae or
in  lascicles  from  stromata.
mononematous, straight to Hexuous. unbranched. 0-5
transversely  septate.  finely  verruculose.  light
olivaceous. 7-61 x 2.5-3.5 pur. Conidiogenous cells
integrated. terminal, sympaodial. polyblastic, cylindrical.
rarely genicukate. bearing broud. thickened scars. Cont-
i holoblastic.  acrogenoues 1o acropleurogenous.
solitary Lo catenate in simple chains, dry. cvlindrical,
verruculose. straight to curved. 1-7 transversely septate.

macronemaltous,

light olivaceous. apex subacute to subobluse. hase
obconico—truncate. hilum distinet wl slightty thick-
ened. 15-87.5x 3-5.5um.

Of the hitherto two species of Sreaella described on
host {amily Apocynaceac. S, pluneriae Sarhjana &
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Chattopadhya (1991} and S. alvxiae Yip {1989} S.
plumeriae is ditferent from S. ichnocarpicola in the
former having micronematous conidiophores as op-
posed (o macronematous in the latter. Srenella

phaneriae also demands redescription and disposition
because of mictonematous conidiophores which do not
conform with the generic concept of Stenella. Stenella
alytiae differs from S, ichiocarpicola in having solitary

Fig 3. Stenella ichnocarpicola sp. nov. a. conidiophores arising from intraepidernial stromataz b, section through eaf tissue,
showing conidiophores arising from, external and internal mycelium; e. conidia: d. keéaf spots (Bars: a-c = 20 jun < d=20 mm)
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Table 2. Comparative analyses of Stenella spp reported on Apocynaceae

Stenella spp Hyphae Stromata Conidiophores Conidia
S. afyxiae Yip (1989)On  2.2-4.5um wide,  Absent Arising from aerial hyphae,  Solitary. cylindrical, apices
Alvxia I)u,_ufalia vernculose to macronematous. verruculose,  obtuse, bases ttuncate with
verrucosg very seldom verrucose, up to  dark scars, verrucose, very
25 x 3.5-4.5um, seldom smooth, 20-52 x 2~
. conidiogenous loct many Jpim
S plianeriae Sabanja & 3.5-3pm wide, Present, Arising from external Solitary. obclavatocylindrical, '
Chattopadhyay (1991) On finely verruculose  substomalal secondary mycelium, and in apices sub—obtuse. bases
Planeria sp. 3-20 divergent fascicles attenuated with stightly dark
through stomara, scars, verruculose, 16.5-99 x
microneniatous, smooth. 3-5pm
_ thick-walled. 33-82.5 x 3~
4.5um. conidiogenous loci
many
S ichnocarpila sp.nov,  2.5-4um wide, Present. Arising from externad. Catenate, cylindrical, apices
On lchnocipas frtescens  finely verruculose  intesepidermal — mycelivm, and in fascicles sub—acute 10 sub-obtuse,

bases ohclavate to
obconicotruncate with
slightly dark scars,
verruculose. 1.5-87.5 x 3.5~
Spum

from stomata,
macronematons. finely
verrueufose, thid-walled. 7—
64 x 2.5-3.5um

conjdia as against catenate ones ir the proposcd new
species. The conidia are verrucose and broadly thick-
ened in §. alvxiae whereas these are verruculose and
n'.lrr()wly.thickened in S. ichnacarpicola (Tahle 2).

Stenella mirzapurensis Singh, Bhalla & Bhat sp. nev.
[Fig.d4] Macutac amphigenac, rectangulares. interdum
venis limitatae, suerne fuscobrunncae. inferne brunncac.
Caespitedi amphiphylli, effusi, grist. Myceliwn internum
vel externum; hyphae externae. septatae. ramosac.
verruculosac, subhyalinae, 3-5 pm latae. Srvmneata
.\‘uhs[nma(:\li;\I atrobunnea. 240 e data, 17 pm alia,
Comidiophora singwlaria, ex hyphis superficiaiibus e
minaliter et latiriter vel in fascicwlo ex stromatibus
oriund.
mononematosit. recta vel {lexuosa. non—ramosa. (-3

scmimacronematosa  vel  mucroncmatosa.
transverse septata. verruculosa, pallide olivacea vel
brunnca. 3.5-54 x 35 um. Cellulac conidingenae in
conidiophores incorporatae, terminales vel intercatures,
sympodiales, polyblasticac. cylindricae. geniculatac.
cleatricatae, cicatricibus incrassatac, ¥-23 x 2-5 pan.
Coniclia holoblastica. acrogenosa vel acropleurogenosi.
solitaria vel catenata, in catenis raro ramosis formata.

sicea. cylindrica vel ohclavata. verrueulosa, recta vel

curvata, (-8 transverse septata. pallide slivacea. apice
sub—acuta vel rotundata. basi ohconico attenuata vel
rotumdatl. hilo conspicuo. leniter incrassata, 16—100 x
REVR<THN

In foliis vivis Passiflorae fyetidae (Passifloraceae),
India, Koluna. Mirzapur, U.P,, S.K.Singh, Feb.1997,
HCIO 42545 holotypus, GPU 1/97 isotypus.

Leaf spots amphigenous, rectangular sometimes
vein-fimited. blackish brown on upper surface, light
brawn on lower surface. later becoming necrotic with a
wreyish white centre surrounded by a thin and darker
wargin. Codoaies amphiphyllous. effuse. with greyish

. . . Z
sporulation in centre ol the necrotic Icsfnn. Mycelm

internal and externad: external hyphae septate. branched.
linely verruclose. subhyaline. 3-5 pm wide. Stromeara
substomatal, psewdo—parenchymalous. dark brown. up
to 20 pm wide. 17 pm high, Conidiophores arising
singly as terminal or fateral branches from superticial
fascicles  from  stromata.  sewi-
MACTOREMAOUS 10 MACTenematous,  MONoNematous.
straight 1o flexuous. unbranched. with 0-3 transverse
septa. finely verruculose, light ofivaceous to brown,
35-584 x 35 um. Conidiogenons cefls integrated.
terminal 1o intereatary, sympodial, polyblastic. cylindri-
cal. genicutate bearing slightly thickened scars, 3.5-23 x
3 /-5 um. Conidice  hotablastic.
acroplewrogenous.  solitary  to

hyphae  or in

derogenous o
rarely in
branched chains, dry. cylindeical o obclavate, ver-
ruculose. straight to curved. with 08 transverse septa.

catenale.

light olivaceous. apex subaciie to rounded. base obeoni-
caly attenuated (o rounded. hilun distinet and slightly
thickened. 16-HX) x 3-7 i,
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Stenella has so far not been reported from the host Stenella species produce single conidiophores from
species, genus or family and therefore, the new fungus is superficial hyphae. Stenella mirzapurensis produces
comparable with other known species of Stenellu fasciculate conidiophores from substomatal stromata, in
showing similtar morphelogical features. Majority of the addition to superficial singie ones. The new species is

Fig 4. Stenella mirzapurensis sp. nov. a. conidiophore arising from substomatal stromata: h. conidiophores arising from
superficial hyphae; c. conidia; d. leaf spots (Bars: a-c = 20 gm : d = 20 mm).
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comparable with S. xeromphigena Yen et al. (1982, 5.
schizandrae Pavgi & Singh (1970), S.dianthi Shin &
Braun (1993), S. embelicze Rajak (19%1), S. tifiucori
Sarbajna (1990), S. alocasiae Sarbajna & Chattopad-
hyay. S. plumeriae Sarbajna & Chattopadhyay (1991)
and 8. cassiae—torace sp. nov. HoweverS. xeromphigena
is different in having subcuticular stromata, ¢ S.
schizandrae with serrate and larger conidiophores, S.
dianthi, 8. plumeriae, S. embelive and S. tiliacori in
having smooth—walled conidiophores and S. alocasiae
producing larger and more septate conidiophores as well
as smaller and echinulate conidia, Stenella cassice—
torae sp. nov. and S, ichnocarpicola are distinct from S.
mirzapurensis in having subepidermal stromata which
are substomatal in the latter.

Key to known species of Stenella from Apocynaceae
. Conidiophores macronematous and .thin—walled
1. Conidiophores micronematous and thick—watled

SROSSOSOORRPSPORPNOY 1 12:7.7+ |

2. Cylipdrical  conidia  solitary and  verrucose

and
e eeevemeendchnocarpicola

2. Cylindrical conidia catenate VELTUCOSC

Key to the known species of Steneila from Cassia

{. Externaf mycehum verruculose L2
External mycelium smooth-walled............. clundleri
2. SUOMMAPIESEN.ceriier vt eaii i 3
Stromataahsent. .. cassticola
3. Conidiophores verruculose. ..., cussige—torac

Conidiophores smooth—walled.. ... ... cassiae
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