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SESSION 2: BANANAS: MAJOR BANAMA DISEASES 

BLACK LEAF STREAK AND EUMUSAE LEAFSPOT: TWO DESTRUCTIVE AND 
INVASIVE LEAFSPOT DISEASES OF BANANA 

Catherine Abadie, Marie Zapater, Stephanie Robert, Virginie Ravigne, Francois Bonnot, and 
Jean Carlier, CIRAD, UMR-BGPI, Campus International de Baillarguet, 34398 Montpellier 
Cedex 5, France. Telephone: 590-5-90-86-17-66; Email: catherine.abadie@cirad.fr. 

Black leaf streak and 
spot: 

two destructive and invasive 
leafspot diseases of bananas 

C.ABADIE. 
M-F. ZAPATER. S ROBERT, 

V.RAVIGNE. F .BONNOT. J CARL IER 
UMR B6PI 

ίη\Λαίνν ΑΊνη j s p r i / r u syrnpi> *>um, 5 July >0 I ! 

Myeospfiaerefto l e a f s p o t ä l s e ä s e ^ ^ ^ ^ ^ ^ -

• Severe foliar diseases of bananas — large necrosis 
• due to ascomycete fungi 
•3 Mycosphaereth species 

• Specific to bananas 
• 1" production constraints / exportation 
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Mycosphàermtta »eafspot diseases impact 
>1 Fruit weight flowering delay 
Early ripening 

4 yield reduction ( ϋ 100 % depending on varieties and 
climate) Ripened fruits on bunches 

Mycosphaereïïa leafspot diseases infectious cycle 
^^^^^^^^^ Ι — • W Siuti m»-^»—^^^^^^ 

hydric conditions ' f f l f f i * " 

• nos 
- Infection on young leaves 
- Long incubation time (>2 weeks) 
- Symptoms : streaks necrosis 
- Abundant sporulation (conidia and 

ascospores) 
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myca^Hûérém sp. dispersal mo3eF 
Occurence of 2 dispersal modes 
• infected material (suckers, leaj 

•^non limited in space human 

• spores! 
" t 

limited in space 

Many studies on M. fijiensis dispersal at dif ferent scales 
plot Abadie et al, 2011 
region Halkett et a!.. 2010 

Rieux et al., 2011 
global (world) Robert et οι, 2011 

Average dispersal distance : conidia : 3 m 
oscospores : 282m 

mycosphaertna sp. origin end distribution 
Recent invasive diseases from South-East of Asia 

- Black Sigatoka: 1963 M fj^js/Psatdoctrca^o^ fijiensis 

BL5D has always 
disease area 
-»progressive repkli 
BlSt> 

fi. A 
* J . * «** * 

Lesser Antilles safe of BL5D 
(<2010) 
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M y t o ^ h U t i l k , f f j i t n s f s worldwide d i s t a l 

φ Understanding the global dispersal history to 
optimize the surveillance networks in safe areas 

^ Sampling 

M. ffjfensfs worldwide d i s p e r s a f ^ ^ ^ ™ ^ ^ ^ ™ 
Phylogeography approach (Structure software) 

|φ> Continental spread due to infected materials 

52 



Proceedings of the Caribbean Food Crops Society 47(49-57), 2011 

M. ftjiensis dispersal in the Caribbean 

step 1 (1990-2000) :slow in the Greater Antilles 
step 2 (>2<JfcQm wpfdfesfte Lesser Antilles 

(from south-north) 

Introduction . — - — _ 2 s a f e 

hypothesis from 
Honduras ; X 1995 J * ' 2004 ^ ^ 
through infected ^ ™ ^ ^ « T E S i . 

material I tows**** 
200SGra4«d· η Vincent 

' I 2003 Trinidad 

loos et a!.. 2011 

M. Fremfc w e s f i n d i e s 
• Since 2008 in Mortimca and 2009 in 6uodelouoe 
• Surveillance based on visi 
diagnosis on sampled doubt 
• Survei lance on export pla 

iveuie m Ii Cwmi»IM· tun •** MMqw 
»10 M · «7 Ml Mil 

I ή Guadeloupe, V 

Spatial spread in 

Medium to. low severity 

T - V » 
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w w j m a m v t M m IH m u w w e u h 

group 1 : north 
linked with cent 
America w»cu>« 1996 damlnlcan 

republic 
1995 

Jamtfca 
2004 

PartoMco 

6enetic populations approach 

' Sampling 
-20 Populations (20-30 
isolats/loc). 500 ind. 
- From Caribbeans and 
central-latin america 

- 21 microsat. markers 
2010 Mvlinica 

2010 S i · Lucia 
θ St Vincent 

Mas. Hand. CRica Pan. Col. 
group 2 : south 

Van. Si Vincent*·· Lucia 

• Occurrence of 2 different genetic groups: north 
and south Historical data 
• Undergoing studies with more populations/country and 
every infested country to suggest hypothesis on 
dispersal modes 

wx>mwm < f m m ü m t y » . f i j m w 
Historical data analysis • Survey in 9 countries 

• Replacement duration : 
3 to 8 years 

depending on: 
modes and introductions num 
Control methods 
Bananas areas structure 

•Calculation of spread speed 
I i, 

Trinidad:3 km/m< 

« "ν-*-, · a * <J <" 

-• ο ο "L i 
• : } 

* : !-%*%» > . , ? 1 ' 
• Understanding the substitution ojf rStft^tHrSbeouldKelp to 
brake the spread in newly infestedtslands 
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Invasion 
Second recent invasive MycosphaereHa leaf spot disease 

- Eumusae leafspot disease (ELSD) 

SYMPTOMS 
similar to those of SD but 

Primary brown lesion 
Oval necrosis (low pressure) 

HOST RANGE 
various: 

Cavendish, Gros-Michel (highly infested) 
Plantains 
Sucrier 
Pisang lilin, Mysore (partially resistant to BLSD) 

mycosphaerena eumusae p a t t i o g e î î ^ ^ ^ ^ ^ ^ 

TAXONOMY 
perfect stage : M. eumusae 
imperfect stage : Pseudocercospora eumusae 

t ι r . C- ^ \ Cerlier et al.. 2000 
(revised a f ter Septoria) oou» and Meuchen. 2002 

^-^ffrcrpfology of conidia and conidj 

conidiophores septate 
conidia thiner and shorter than 

Zapater et ai, 2008 

- molecular markers 

quantitative PCR 
Araantou et οι, 2007 
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IK^^SSStET^nSSSol^l^nrSS^^fßlf 

^^^'south-Eost of Asio 
DISTRIBUTION 

ELSD described in 2000 
on samples collected between 1989 and 2000 
Geographically located to Southeastern Asia: 

India, Lanka,*Thailond, Vietnam. South Malaysia 
• Mauritius and Reunion^ 
• rWjöertä"(Onne) ' ·ν\7 ψ 

The iarfbb4ar$ sdbyft^LSD ĵfc ^ 

' T B · 
- CdlRpetition either with:SD* or BL5D 

» t 

Invasion A^ycos^fia^ÏÏâ'^f^^o^Tp^spêc^ïves 
- Many information and development of tools occur on 

M. fijiensis (which has been sequenced) 
- Further studies on M. fijiensis to precise the modes 
of dispersal in the Caribbean; 
- For M. eum us at, many topics to study 
^distribution, control methods..) 

Recent phylogenetic studies showed: 

Commun ancestor for 3 main species 
20 species of MycosphaereHc 
on bananas 

Arzonlou 
Arzonlou cfeflftf^OMfc- • -Tp .̂ —, 
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