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CONTEXTUAL OF THE PROJECT

Bamboo, are currently classified in a subfamily Bambusoideae within the extensive grass family
Poaceae.

As per FSI 2019 report there are about 90 genera comprising of 1,200 species of Bamboo
(worldwide).

India is the world's second largest cultivator of Bamboo after China, with 125 indigenous and
11 exotic species of bamboo from 23 genera and spread over 13.96 million hectares of land (FSI,
2019).

Bamboo contributes significantly to the social, economic & ecological development of any region.
| Itis a universally used plant and contributes to subsistence needs of more than 2.5 billion people.

Bamboo also plays an important role in carbon sequestration, bio-diversity and soil moisture
conservation

Bambusicolous fungi, which embodies fungi growing on any bamboo substrates, including leaves,
culms, branches, sheathes, rhizomes, and roots (Kevin D. Hyde 2000).

The fungal associations have diverse habits- as saprobes, pathogens and also as symbiont

M About 170 species of bamboo are infected by Fungal diseases ( Mahanan 1997). The genera of

bamboo with the highest numbers of fungi recorded globally are Arundinaria, Bambusa,
Dendrocalamus sp., Phyllostachys and Sasa sp. Gigantochloa sp., Melacona sp.,
Ochlandra sp., Oxytenanthera sp., Phyllostachys sp., Schizostachyum sp.,

Thamnocalamus sp., Thyrsostachys sp. Bambusa and Dendrocalamus in particular have
been found to support a high fungal diversity.

Potential fungal diseases affecting the productivity of Bamboo includes rot of emerging, and
growing culms, bamboo blight, thread blight, witches broom, little leaf diseases, leaf rust, foliage
blight, seedling leaf blight, leaf spots and basal rot.



DIVERSITY

PATHOGENICITY

BENEFICIAL IMPACTS

China and Taiwan - Kuai 1996 reported 190 pathogenic bambusicolous fungi in
Mainland China and Taiwan.
Hong Kong- Zhou etal., 2000. reviewed 189 species belonging to 75 genera of bamboo

fungi from main land China 79 species of 58 genera from Hong Kong

In Japan fewer than 86 bamboo taxa was reported.

A list of diseases on bamboo is provided by Boa (1967), while Eriksson and Yue in 1988
examined all ascomycetes described as new species from bamboo.

In India Bamboo diseases studies were made by Mohanan & Liese (1990) and Mohanan
(2002) Hosagoudar 1985, 1994, 2002, 2005, 2013

FOLIAGE DISEASE - Ascomycota showed the highest record of the foliage disease incidence
of about 64.99%.

Inflorescence Disease: Mainly by Ustilaginales (50 %)

CULM DISEASES was highest by Basidiomycota (26.25%) Coelomycota and Myxomycetes
ROOT AND RHIZOME -Order Polyporales (42.86%)

Some bambusicolous fungi are also medicinal.

Engleromyces goetzii Henn., Hypocrella bambusae (Berk. & Broome) Sacc. and Shiraia
bambusicola Henn. Dictyophora indusiata (Vent.) Desv are used in traditional Chinese
medicines to treat various human diseases (Ying et al., 1987).
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Basidiomycetes Ascomycetes Hyphomycetes Coelomycetes

Worldwide 1300 species of Bambusicolous fungi have been reported (Dong-Qin Dai, et al. 2018)




WHY ?

1. Cultivation of economically important bamboos is often
threatened by fungal infection and diseases which eventually
result in serious damages on bamboo cultivation.

2. The complex lifestyle of bamboo species which encompasses
fast growth, giant height, often growing in difficult terrain,
limits investigation and hinders awareness on bamboo
pathology

3. Most bamboo species are in the wild and not domesticated for
phytopathological scrutiny

4. No consolidate reports are there on the bambusicolous fungi
complex using morphological characters and Molecular
systematics to identify the taxa in India.

5. Out of 1300 spp. reported only 180 spp. are sequenced

6. Phylogenetic analyses of bamboo fungi need more study and
should focus on protein genes.

THUS, It is recommended that fresh specimens needs to be
collected, and the existing species should be designated as
reference specimens.



DURATION

01.04.2020-31.03.2024

OBJECTIVES

1. To explore the diversity of bambusicolous fungi of Goa.

2. Morphological identification of the bambusicolous fungal species along
with Scanning Electron Microscopic studies.

3.Isolation and Molecular characterisation of bambusicolous fungal
species.

4. To evaluate the validity of bambusicolous fungal taxa and clarify their
phylogenetic relationships by Multigene sequencing. (the combined
sequences of data with multi-genes (LSU (large subunit rDNA), SSU
(small subunit rDNA), TEF (translation elongation factor 1-a gene
region), and beta-tubulin).

5.Cataloguing, preservation and maintenance of fungal germplasm.

OUTCOME

Thus this work will strength the existing data base of mycofloristics, taxonomy, molecular
systematics, conservation and utilization of Bambusicolous fungi at National and International
Level. Thus, Functional genomics methodologies will provide an opportunity for a comprehensive
understanding of complex of Bambusicolous Fungi. The studies will also be helpful to the farmers
in solving certain Pathological issues



Study area

Goa is a part the Konkan, which is a ridge rising up to the
Western Ghats of India.

It lies between the latitudes 14°53'54” N and 15°40'00” N and
longitudes 73°40'33"” E and 74°20'13" E.

Encompasses an area of 3,702 km? (1,429 sq mi). Equatorial
forest cover in state stands at 1,424 km? (549.81 sq mi).

The state of Goa ranks seventh for Bamboo availability in
India. 25.61 % per cent of total forest area of Goa is covered
by bamboo forests which covers 0.03-million-hectare area(As
per Selvan (2018).

Protected areas : Bondla Wildlife Sanctuary, Mahadei Wildlife
Sanctuary, Bhagwan Mahavir Wild Life Sanctuary, Cotigao
Wildlife Sanctuary, Netravali Wildlife Sanctuary, Chorla Ghat,
Chandreshwar hills, Dr.Salim Ali Bird Sanctuary, Mollem NP
Morpirla forests region having a good vegetation of Bamboo
sp.

The main bamboo are the species of Dendrocalamus and
Bambusa -

Location of Goa in India

2 Legens

Wildlife Protected Areas inGoa '~ "7

Forest areas




TABLE4.2  State/ UT wise Number of species of Trees, Shrubs and Herbs

Table Showing Number of Species observed during the Rapid Assessment of Biodiversity & Inca State o Forest REpOﬂ . _/
S. No. StateName Trees Shrubs Herbs Total Number . _
Noof Species  Noof Species  Noof Species ;fpzl;: TABLE8.3  State/UT wise Distribution of Bamboo Area n Recorded Forest Area
finsq km]
1. AndhraPradesh yL9) 64 58 364 5. No. State/UTs Bamboo bearingarea  Bamboo bearingarea  Change n area with
2. Arunachal Pradesh 110 435 192 737 asper ISFR201T  respect to ISFR 2017
3. Assam 143 149 153 45 . AndhraPradesh 7,003 1578 575
S e L X = Ll 2 Anunachal Pradesh 1491 15,125 14
5t = 4 o 2 L Asa 1055 8955 1510
. 2::' = = _ = L Bha 1% 1004 12
8 Guanat 10 7 3 I 5 Chhattisgarh 11,255 11,060 195
9 Haryana 45 23 50 138 6 Goa s # %
1. Gujarat 1393 3544 -151
India State of Forest Report 2019 8. Hayana n il 5
9. Himachal Pradesh 650 50 110
TABLE4.5  State/ UT wise and Forest type wise Shannon-Wiener Index for Herbs 0. Jharkhand 4B 4470 BT
: § § -E g 8 ﬁ : ‘E :g 4:: 1L Kamataka 10181 1042 21
; ; 2B | B2 | Ee |l ep | B | Ea I Kerds 2809 3484 35
z ; £5 E E -E 3 5h % 3 i g B, MadhyaPradesh 20867 18,167 2700
‘ s £ g5 23 : § g || B 1 Mahaashta 1508 1597 519
“E | &E Al | e =3 15 Nanipur 0903 10887 8
1 Andhra Pradesh 289 * 28 15 16, Meghalaya 5410 8 3
2 AunachalPradesh 299 405 309 1. Mizoram 36 L6 19
3. Assam 316 347 285 238 28 18 Nagland 4284 6005 LA
4 Biar 285 202 112 121 18 Odisha 11827 12,19 18
5. Chhattisgarh 250 261 2. Punjab 2% “ 1l
6. Delhi L 138 2l Rajasthan 1874 1,976 -102
1. Goa 261 228 183 067 041 2. Skkim 117 583 63
8. Gujarat 202 1.80 330 258 '




Field Tours No Field Tours were undertaken

Although few samples were collected during the field tours to Goa
under SERB (external funding project) project in January 2020 and
work was started.

< R :
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Surla, Mhadei WLS

alim Ali Bird) "\,

s 'sfanduan !

B 7

QGIS Map showing the areas covered

Satrem, Mhadei WLS Goa-Karnataka Border, Mhadei Karanzel, Mhadei WLS




Methodology

Laboratory Techniques

Methodelogy

Collection of
samples

e

Morphological Mdecular
Characterization Character ization

A o
Direct Indirect | DNA
l extraction

Preparation I

of samples
Preparation of ’ PCR

gl anplification

e

singespore || Moist chomber | :I" "‘: Separation of
melhod Inoculation - POR products
: \ = : In Agarose

: |

3 Tsolation of fungl
l I desived inelia Data Analysis
Chameteriaation o l
o :’;“"’" and ldentilieaton Sequance sulyds
wg | o P in BLASTNCBI

Different parts of Bamboo infested with Fungi
Outline of Methodology



LABORATORY ANALYSIS

B9800,

Growing of fungal culture Crushing of the fungal Buffers used while
in Incubator Shaker mycelium with help of isolating DNA

Infected leaf Passing through sieves
after grinding

Gel Documentation Loading of DNA in to Agarose DNA Isolation

*l.nmmnr airflow under aseptic conditions Allowing sieved particles to settle by sedimentation

Reagents required for PCR ITS 1& ITS 4 Primers for Setting up PCR Reaction
fungal DNA

Inoculating particles on media Proper labelling of inwulnlcd¢
plates

Sequence Sequencing

analysis in
NCBI

Identification

Areplifieation of Fungl
DNA

Construction of
Phylogenetic trees

Observing Slides under Making slides from petri plates showing
microscope fungal colonies, under ascptic conditions

Transfering in slants

Fig.3 Particle filtration method The nuclear ribosomal operon

5 85 ria 5 roNA)
SEL) rDMA | LS Dl A,

TS5 IEse !

{inlergenic s pacs

Fig.5 Molecular laboratory at BSI, WRC,
Pune




Outline of Work accomplished in 2020-21

Field Tours

Two field tours were proposed this year, but field tour was not materialised, due
to crisis of Funds in DTE. Although 2-3 field tours will be undertaken this year
to equilibriums the project work.

Although few samples were collected during the field tours to Goa under SERB
(external funding project) project in January 2020 and work was started.

Herbarium
Consultation Tour

National Fungal Culture Collection Centre (NFCC), Agarkar Research Institute, Pune and
University of Pune on 23.12.2020 and 24.12.2020.

Literature survey

Literature survey was conducted for Bambusicolous fungi from different sources.

Number of
specimens

collected:

22 samples

Number of Fungal
specimens
identified

21 Spp.

No. of fungal
specimens
brought in Culture

16 samples cultures were cultured and subcultures on Malt Extract Agar, Potato carrot Agar
media, Oat meal Agar

No. of photo
micrographs taken
during this period

More than 100

Scanning Electron
Microscopic

07 Sp.
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List of Fungal species documented 2020 - 21

Name

Acrodictys bambusicola M.B. Ellis

Beltraniella spiralis Piroz. & S.D. Patil, 1966

Corynespora cassiicola (Berk. & M.A. Curtis) C.T. Wei
1950-

Chaetosphaerulina lignicola

Diatrype loranthi Tend. 1971

Fusarium proliferatum (Matsush.) Gerlach &
Nirenberg (1982)

Fusarium chlamydosporum Wollenw. & Reinking,
1925

Fusarium incarnatum (Desm.) Sacc., (1886)

Exserohilum elongatum Hern. -Restr. & Crous 2018-.

Kamalomyces bambusicola Y.Z. Lu & K.D. Hyde,
2017

Lasiodiplodia theobromae (Pat.) Griffon & Maubl.,
(1909),

Taxonomic position

Pezizomycotina

Beltraniaceae

Corynesporacaceae

Tubeufiaceae

Diatrypaceae

Nectriaceae

Nectriaceae

Nectriaceae

Pleosporaceae

Dothideomycetes

Botryosphaeriaceae

Host (
Bamboo)

Dead Bamboo

Dead Bamboo

Leaves

Bamboo stem

Bamboo stem

Leaves

Leaf

Leaves

Dead Bamboo
stem

Dead bamboo
stem

Leaves

Collection site

Dr. Salim Ali
Sanctuary,Goa

Mhadei WLS, Goa
Bondla WLS

Mhadei WLS, Goa
Mhadei WLS, Goa

Dr. Salim Ali Bird
Sanctuary, Goa

Mhadei WLS, Goa

Dr. Salim Ali Bird WLS,

Goa

Bondla WLS

Dr. Salim Ali Bird
Sanctuary,Goa

Dr. Salim Ali Bird WLS,

Goa

Bird



S.no Name

12

13

14

15

16

17

18

19

20

21

Monodictys putredinis (Wallr.) S.

Hughes,

Nigrospora sphaerica (Sacc.) EW.

Mason, (1927)

Paradictyoarthrinium
Matsush. 1996

Pithomyces ellisii V.G. Rao & Chary

1972-

Phoma herbarum Westend. 1852

Sporidesmium ehrenbergii M.B. Ellis

1958

Sporidesmium sp.

Trichoderma asperellum (1999),

Aspergillus melleus

Dictyoarthrinium sacchari (J.A. Stev.)
Damon. Bull. Torrey bot. Club 80: 164

(1953).

diffractum

Taxonomic position

Pezizomycotina

Sordariomycetes

Paradictyoarthriniaceae

Didymellaceae

Didymellaceae

Amorphothecaceae

Dothideomycetes

Hypocreaceae

Aspergillaceae

Apiosporaceae

Host (
Bamboo)
parts
bamboo stem

Leaves

Dry Bamboo
stem

Dry Bamboo
stem
Leaves

Dry Bamboo
stem

Dry Bamboo
stem

Leaves

Leaves

Leaves

Collection site

Dr. Salim Ali Bird
Sanctuary,Goa
Mhadei WLS, Goa

Mhadei WLS, Goa

Bondla WLS
Dr. Salim Ali Bird

Sanctuary, Goa

Bondla WLS

Dr. Salim Ali Bird
Sanctuary, Goa

Mhadei WLS, Goa

Mhadei WLS, Goa

Mhadei WLS, Goa



Photo micrographs of fungi reported

Dictyoarthrinium sacchari (a) Infected leaves of Dendrocalamus strictus (Roxh.) Nees.
(b-¢) Conidiophores with Conidia (d) Conidia. [Scale bar: (b-d) = 50 pm)]
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Fig. Kamalomyces indicus : A-B. Asci enveloped in subiculum; C-E. Asci with ascospores;
F-G. Ascospores.

e 22 Kamalomyces bambusicola : A. Dead bamboo stem; B-C Asci enveloped in subiculum;
1-r Asci with ascospores ; G, Ascospores.




Paradictyoarthrinium diffractum KP898759

99

Paradictyoarthrinium diffractum KY364627
Paradictyoarthrinium diffractum GM 54

Paradictyoarthrinium tectonicola KP744456

99
Paradictyoarthrinium tectonicola NR155647

o raradictyoarthrinium hydei NR158862
Paradictyoarthrinium hydei MG747498

Paradictyoarthrinium aquaticNR158861
9 \

61

4 Paradictyoarthrinium aquatic MG747496

Westerdykella ornate NR103587

0.050

Molecular Phylogenetic analysis of our strain GM 54 by Maximum Likelihood method

The evolutionary history was inferred by using the Maximum Likelihood method based on the Kimura 2-
parameter model [1]. The tree with the highest log likelihood (-1081.4574) is shown. The percentage of trees
in which the associated taxa clustered together is shown next to the branches. Initial tree(s) for the heuristic
search were obtained automatically by applying the Maximum Parsimony method. A discrete Gapma
distribution was used to model evolutionary rate differences among sites (5 categories (+G, parameter =
0.2042)). The tree is drawn to scale, with branch lengths measured in the number of substitutions per site.

The analysis involved 10 nucleotide sequences. There were a total of 454 positions in the final dataset.

Py, Paradiconaribrision diffachm Evolutionary analyses were conducted in MEGAT7 [2].

Paradictyoarthrinium diffractum Matsush. 1996



A .
S
Fig. Diatrype loranthii (A-C) : A-B. Opened perithecia showing asci and ascospores;
C. Asci and Ascospores:

\

- \ “ ‘ ‘ & , ’ | ;" .‘ 3 A
N - s
> QA | L
A ’ s

. Ny ' A ' B Fia 22 Chaetosphaerulina bambusae : A. Dead bamboo twigs; B. Colony of Ascomata;

....... on of Ascomata; D-E. Ruptured Ascomata; F-G. Anamorphic stage (conidiophores

Fig. Acrodictys bambusicola and comidia);
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- - - - 3 EHT = 5.00 kV Signal A = SE1 Date :9 Oct 2019
N - . . N - : — WD = 7.5 mm Mag= 238KX Time :15:04:18 E .

Fig. Beltraniella spiralis : A-C. Conidiophores with setae and spirally arranged conidia;
D. Turbinate conidia; E. SEM image.



EHT = 600 kv Signel A= SE Dalo 12 Aug 2018 EHT = 5.00 kv Signal A = SE1 Date 2 Aug 2019
WD = 8.5 mm Mag= 244 KX Tiene :15:22.00 — WO = 85mm Mag = 131 KX Tirne *11:50.22

EHT = 500KV
WD = 75mm

EHT = 500 kv Sigal A = SE1 e EHT = 500 kv Signal A = SE1 Data *1 Jan 2008
WO = 7.0 mm Mag= 350K K 3 wWD=85mm Mag= 107 KX Tima 0.16:27

EHT = 5.00 kv
WO = 88 mm

EHT = 500 v Signal 4 = SEA Date -1 Jan 2008 m .i 10 um 5. 8l A = SE1 Dte :27 Dec 2017 F

WD = 85mm Mag= 1.62KX Time :0.17:53 g= 4035KX Time :14:38:28

. SEM Images of - A. Pithomyces ellisii; B. Pithomyces pulvinatus; C. Sorocybe resinae;
D. Stachybotrys charatum; E. Stachybotrys echinatus; F. Taeniolella breviuscula. B4 e

Signw A= SE1
Mag= 377 KX

Sigrml A = SE1
Mag= tABKX

Datw 23 Aug 2016 PEINY |
Time 12.16:00

Dute 6 Oct 2019
Time 14 §8:00

Date 113 Dec 2008
Time :12:2823




spergillus vandermerwei MH279390
99 WAspergillus vandermerwei MH279434
spergillus alliaceus EF661556

‘Aspergillus alliaceus EF661551

spergillus subflavus MH279429

spergillus subflavus MH279449

spergillus minisclerotigenes EFA09239
A

spergillus minisclerotigenes MG662408
spergillus melleusGM 33
spergillus melleus MH857407
spergillus melleus EF661425
‘Aspergillus melleus NR 103610

100 rdspergiﬂus keveii MH862354

‘Aspergillus keveii FR733858

98
‘Aspergillus sydowii MN700258
spergillus falconensis NR 151790
-Aspergillus falconensis KUB66584

Fusarium nisikadoi NR137623

71|Fusarium pernambucanum MH668838
Fusarium pernambucanum MH668841
Fusarium equiseti LS479410
Fusarium equiseti L.S479411
9F |Fusarium bactridioides MH862686
Fusarium bactridioides MH855629
64| (Fusarium foetens NR 159865
99 Fusarium foetens MH862858
Fusarium concentricum MH862659
Fusarium concentricumNR 111886
Fusarium proliferatum KX553873
usarium babinda NR 159861
100 Fusarium babinda MH862578

Fusarium euwallaceae JQ038014
1

00 Irysarium euwallaceae 10038018

Fusarium decemcellulare MH857667

og JFusarium decemcellulare KM231809
so|Fusarium proliferatum SM39

73lFusarium proliferatum KP050559

Neonectriar adicicolaJF268757

Molecular Phylogeny of Fusarium proliferatum

rthrinium guizhouense KY494708
‘Arthrinium guizhouense KY494709
rthrinium abovatum KYA94696
‘Arthrinium obovatum KY494758
-Arthrinium saccharicola KF144921
rthrinium jiangxiense KY494701
‘Arthrinium jiangxiense KY494716
rthrinium phaeospermuim KF144906
‘Arthrinium phaeospermum KF144907

-Arthrinium saccharicola KF144920

rinnn‘m‘um arundinis KF144884

* \arthrinium arundinis k494689

rthrinium hydei KF144890

100 Larthrinium hydei kvasazas

Wrthrinium bambusae KY494745

M51

‘Arthrinium bambusae KY494719

Nigrospo, KX986048

geny of Arthrinium bambusae

Lasiodiplodia citricola GU945354
Lasiodiplodiacitricola GU945353
asiodiplodiatheobromae MK644105
Ma9
Lasiodiplodia parva EF622084
Lasiodiplodia brasiliensis KY783475
Lasiodiplodia parva EF622083
Lasiodiplodia theobromae KX462997

Lasiodiplodia brasiliense 1X464063

ILasWodlplocﬂa avicenniae KPE60835

09 |

Lasiodiplodia avicenniae KUS587957

Lasiodiplodia mediterranea KI638312

Lasiodiplodia viticola HQ288228

Lasiodiplodia mediterranea KI638311
Lasiodiplodia viticola HQ288227

lLasiodiplodia gilanensis GU945352

Lasiodiplodia gilanensis GU945351

Diplodia mutila NR 144906

Molecular Phylogeny of Lasiodiplodia theobromae



Taxonomic studies of microfungi of
Sanjay Gandhi National Park (Maharashtra)
along with its 10% peripheral areas

Dr. Rashmi Dubey
Scientist ‘E’

&
Amit Diwakar Pandey
Botanical Assistant

Botanical Survey of India
Western Regional Centre
Pune
2020

The report was submitted to Director, BSI
on 10.09.2020.

In all 334 fungal species (186 litter fungi, 43
foliicolous fungi, 77 soil fungi and 28 water
fungal species) was documented.

ing Electron Microscopic studies was
cted for 59 interesting species.

phylogeny was conducted for 39

es. Sanjay Gandhi National Park

a type location for seven (07)

and sixteen new records of fungi

v species and 16 new records to fungi

1.Brevistachys yeoorensis sp.nov.
2.Elotespora mumbiansis sp.nov.
3.Heteroconium tulisianensis sp.nov.
4.Janetia heterospora sp.nov.

5.Mycoenterolobium borivaliensis sp.nov.
6.Pseudoacrodictys lignicola sp.nov.
7.Sporidesmiella thaneiensis sp.nov.



A
CLOSURE REPORT OF PROJECT

Morphological and Molecular Characterization of Terrestrial

Fungi of North Western Ghats of India
(File No-. SERB No: File No. EMR/2016/003036 dt. 20.03.2017)

Submitted to :
SCIENCE AND ENGINEERING RESEARCH BOARD -D 1
NEW DELHI

The report was submitted to SERB

DST on April 2021

In all 256 fungal species

Scanning Electron Microscopic
studies was also conducted for 46
interesting species.

Molecular phylogeny was conducted
for 42 fungal species

One New genus

03 new species and 07 new records
to fungi of India



New Findings (2020-21)

NEW GENUS PUBLISHED :01

1. Lonavalomyces indicus Gen et sp.nov.
Dubey 2020

NEW SPECIES PUBLISHED: 02

2. Mycoenterolobium borivaliensis sp.
nov. Dubey & Pandey 2020

3. Conlarium indicum sp. nov Dubey &
Manikpuri 2021

NEW RECORDS TO INDIA :02

1 Didymocrea leucaenae Jayasiri et al.
(2019)
2. Lasiodiplodia mahajangana Begoude,

Jol. Roux & Slippers,2009

Pezizomycotina, Ascomycota

Pezizomycotina, Ascomycota

Conlariaceae, Ascomycota

Didymosphaeriaceae,
Ascomycota

Botryosphaeriaceae,
Ascomycota

Lonavala (MH)

Sanjay Gandhi National
Park, Mumbai

Sawantwadi ( MH)

Amboli Ghat (MH)

Sanjay Gandhi National
Park, (MH)



NEW FINDINGS

Lonavalomyces indicus Gen.et.sp.nov. Dubey 2021



5 ‘Conlarium faiseense TDL7

Conlanum baiseense TDLT(2)

Conlanum nanminggnse ML

Conlanum nanningense M8

Conlanum (uplumascospora CGMCC 314939

Conlarium duplumascospora CGMCC 314938 165
Conlarium duplumascospora CGMCC 3.14940
f Conlarium thilandense MFLUCC:L7-2349
Conlarium aquaticum MFLUCC 15-0992

Conlanum sacchari DX4

0 ‘Conlanum sacchari NNL

Bl ‘Conlanum sacchari LA3

Conlanum indicum NFCCI 4841
n L Conlarium subglobosum MFLU 17-1728
Aquidictyomyces appendiculafus KUMCC 19-006
Conlarium indicum (NFCCI 4841) - A Conlarium indicum (NFCCI
Colonies on host surface. B Colony 4841) —A-I Scanning Electron
morphology on PCA and PDA. C-K Microscopic Images.

Mature conidia. Scale bars: C-K=100 um,

i

Molecular Phylogeny by maximum likelihood
method



Didymocrea leucaenae (MT586599-ex-type).
2 Colonies on Host surface. 3, 4, 5 Hyphal
coils and anastomosing hyphae with
conidiophores and conidia. 6,7,8, 9,10
Conidia.

100 |Montagnula aloes JX069863
tMontagnula aloes NR111757

Montagnula scabiosae NR1SS378

[—Montagnu.‘a graminicola KM658314

100 LMontagnuéa saikhuensis KU743209

Kalmusia ebuli KF796674
99 Kalmusiavariispora MHB63113
96 \almusia variispora NR145165

Didymocrea leucaenae NR164298

Didymocrea leucaenae MK347721

Didyrnocrea leucaenae MTS86599
Didymocreasadasivanii MH858658

Didymosphaeria variabile KX869961
eokalmusia brevispora MH863078
99 INeokalrmusia brevispora NR154262

:Paramassariosphaeﬂa anthostomoides MH862005
68 Paramassariosphaeria anthostomoides KU743206

herborum KP334718

Molecular Phylogenetic analysis of Didymocrea leucaenae : (A new record to
India)
Lasiodiplodia brasiliensisKY78347S

Lasiodiplodia brasiliense)X464063
Lasiodiplodia parvaEF622084

Lasiodiplodia parvaEF622083

SM10
Tz’Laﬂodiplodia mahajanganaMNSS55394

Lasiodiplodia mahajanganatAH8634 25

|LaS/OdIDJOdIa citricolaB8GIU945354
S0 Y asiodiplodia citricolaGU945353

Fasiodip!odia avicenniaeKPB860835
99 lLaSéodip!odia avicenniaeKUS87957

Lasiodiplodia mediterraneakl638311

Lasiodiplodia mediterraneaKl638312
93 [Lasiodiplodia viticolaHQ288228

tasodiplodia WMticoloH Q288227
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