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|. Introduction

Fusarium Wilt Foc TR4 in Mozambique — First
detection in 2013



Il. Measures in Place to Containment of Foc TR4 (1)

The infected area were
declared as the Quarantine
Area;

The statement in the
newspapers is issued by the
NPPO about the occurrence
of the new disease in the
country and the ongoing
biosecurity measures;

Notified IPPC/FAO, IAPSC
and SADC;
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Il. Measures in Place to Containment Foc TR4 (2)

Annoucement of TR4 to the IPPC - https://www.ippc.int/en/countries/mozambique/pestreports/2013/09/new-
banana-disease-found-in-mozambique-fusarium-oxysporum-fspcubense-tropical-race-4/
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Geographical Distri...

Summary

Danger

North of Mozambique, Nampula province in Monapo distrit

The fungal disease Tropical race 4 (TR4) was discovered on a commercial farm in
Monapo distrit Nampula province, northem Mozambigue, early in 2013, and the
responsible fungus subsequently identified first by the Eduardo Mondlane University,
Mozambique and confirmed Dy the Stellenbosch University in South Africa. The
Ministry of Agriculture, Mozambique, through the National Directorate of Agrarian
Services, said that “according to their knowledge, the outbreak is still imited to a few
fields on the farm”. All sites where the disease was found have now been isolated, the
affected plants destroyed, and appropriate phytosanitary measures have been
implemented to prevent the disease from spreading.

The Ministry of Agriculture of Mozambigue officials have visited the farm, and have
introduced in-country measures o contain and pravent spread to other parts of the
country. A stakeholder consultation meeting to explain the outhreak was held in
Maputo in November 2013, and will be followed by similar meetings in neighboring
countries to raise awarenzss, heighten survellance and put in place an emergency
response plan.

The new form of this fungal disease, Tropical race 4 (TR4) as emerged, and i3
spreading in Asia where it is decimating production of Cavendish. Tropical race 41s a
more virulent form of the pathogen and is capable of causing disease in ‘Cavendish’
growing under any conditions, whereas ‘subtropicaltace 4 generally only causes
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New hanana disease found in Mozambique ( Fusarium
oxysporum £.sp.cubense Tropical Race 4)

Publication Date
Last Updated
Report Number
Country

PestId

Report Status
Hosts

Pest Status

Geographical Distri..

Sun, 01 Sep 2013, 02:00

Oec. 22, 2016, 11:21 am,

MOZ-032

Mozambigue

Fusarium oxysporum 1. $p. cubense - (FUSACB)

Prefiminary

The Tropical Race 4 of this fungus has banana as the specific host

+ Prasent only in some areas

North of Mozambigue, Nampula province in Monapo distrit

« Back fo Pest Reports


https://www.ippc.int/en/countries/mozambique/pestreports/2013/09/new-banana-disease-found-in-mozambique-fusarium-oxysporum-fspcubense-tropical-race-4/

Il. Measures in Place to Containment Foc TR4 (3)

REPUSLICA DE MOGAMBIQUS

MINISTERIO DA AGRICULTURA E SEGURANCA ALIMENTAR
DIRECCAO NACIONAL AGRICULTURA E SILVICULTURA

Mozambique affected by the destructive Panama disease of banana

[Panama disease. caused by the fungus Fusariwm oxysporum L. sp. cubense (Foc) tropical race 4 (TR4).

lis a devastating banana disease that causes losses up to 100%o if not contained. This disease occurs in

countries such as Australia, China, Taiwan, Philippines, Indonesia., Malaysia. Oman. Jordan, Pakistan|
and now Mozambique. In Mozambique the disease was identified near Monapo in the Nampula

Iprovince in September 2013, and in the Chiure district in the Cabo Delgado province in 2014.

Containment measures are being implemented by the affected companies in cooperation with the

Ministry of Agriculture and Food Security and its partners. Mozambique is the first country in Africa

that reported Foc TR4. Without intervention. it is feared that the fungus can decimate bananas in A frica.

and in particular in Mozambique. The Panama disease fungus is soil-borme and spread with propagation|

Imaterial such as suckers and seedlings. soil from infested fields. irrigation water. the movement of

Ipeople and vehicles inside infected fields. and agricultural implements used during land preparation.

To contain Foc TR4 at the affected farms and prevent its introduction into disease-free arcas the

Ministry of Agriculture and Food Security announces that it:

e It is forbidden to move plants and seedlings from affected banana farms in the Monapo and Chiure
districts of the Nampula and Cabo Delgado provinces, respectively, to unaffected areas; to ensure
Foc TR4 containment in the affected areas and prevent its dissemination to disease-free areas.

e Itis forbidden to move banana plants and seedlings from the Nampula and Cabo Delgado provinces|
to the rest of the country to protect the banana industry and ensure food security of families who|
depend on this crop in the country,

e Itis forbidden to move soil and other substrate used to grow seedlings from infected to disease-free
areas of the country. This statement comes into force immediately.

ldrvone who visits the areas infected by the disease must ensure the disinfection of shoes, boots or other

materials that you used in the field and should not visit then any banana production field to avoid

lpossible introduction of the disease with soil particles.

JAny additional information may be requested to the nearest Agricultural Services.
O Director Nacional

Maputo. Outubro de 2015




Il. Measures in Place to Containment Foc TR4 (4)

The NPPO called different stakeholders and experts of the disease (FAEF/UEM,
SU/RSA, Australia, Barnesa, Bioversity International e [ITA) to assist in the
elaboration of technical recommendations for disease containment;

A task force was create to monitor the implementation of biosecurity measures;

Task Force



Il. Measures to Contamment Foc TR4 in Mozamblque (5)

6. Training of  NPPO ‘;t\ A e
technicians, o 1
Extensionists, was &
carried out by SU on|
the identification of
disease in the field,
laboratory diagnosis
and management;

7. Training of small- ORI i | ‘ | Wl 1"“, 1
scale banana T Sy ¥ w4 3 | ‘“ ‘“m |"|" i
growers in  the {ELSSlE ” " TS
vicinity of the farms |
and in the Nampula
region in disease
diagnosis,
management and
phytosanitary
measures



ll. Measures to Containment Foc TR4 in Mozambique (6)

8. Regular monitoring in affected areas to
ensure prevention of the spread of the
disease to new areas

Conduct targeted surveillance of disease
bananas, particularly those %rowmg in
small groups in the vicinity of the farms of

Jacaranda and in other areas in the
Nampula region




Measures to Containment Foc TR4 in Mozambique (7)
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Measures to Containment Foc TR4 in Mozambique (8)

10. Different awareness
materials on disease
identification, prevention
and management were
produced and distributed
to farmers and  all
stakeholders in the banana
production chain;

Radio

ioml FUSARIOSE DA
TV BANANEIRA
Street signs

Workshops TR4

Leaflets, brochures, z
posters 0 QUE E?
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O Mal do Panama também conhecida por Fusariose é uma das
doengas mais destrutivas da banana em todo o mundo. E causada
por um fungo denominado Fusarium oxysporum f.sp. cubense (Foc).
O fungo infecta as plantas através das raizes colonizando de
seguida o pseudocaule, onde causa obstrugdo no transporte da
agua, resultando no murchamento das folhas e a morte das plantas.
Uma vez estabelecida numa plantacédo, pode facilmente dispersar-
se e devastar plantagdes de banana. A erradicagdo efectiva da
doenca é quase impossivel com os meios actualmente existentes.

Nas ultimas duas décadas, a raga tropical 4 (Tropical Race - TR4),
do fungo Fusarium tem vindo a afectar severamente a banana no
sudeste da Asia. Contudo, foi recentemente descoberta no Médio
Oriente e numa plantacéo de Cavendish em Nampula, Mogcambique,
indicando que de facto, € uma ameaca para a banana de todo o
mundo.

Um campo infestado

Como reconhecer o Mal do enrrugamento e
panama (Foc TR4)? deformacéao das folhas
emergentes. O principal
sintoma interno é a
descoloragcdo do rizoma e
do pseudocaule, que varia
entre o amarelo palido na
fase inicial até vermelho
escuro acastanhado ou
quase negro na fase mais

TR4 produz sintomas
caracteristicos de ataque do fungo
Fusarium. O primeiro sintoma
visivel é normalmente o
amarelecimento das folhas mais
velhas. A medida que a doenca
progride, as folhas entram em
colapso, formando uma saia de X ~
tardia. Os frutos néo
folhas mortas em torno da parte
. . . apresentam nenhum
inferior da planta. O fraccionamento K e
- sintoma especifico.
da base do pseudocaule é outro
sintoma comum, assim como o

O que é TR4?

Raca (Tropical race 4 - TR4) é
o nome dado as estirpes do fungo que
afectam particularmente as bananas
Cavendish nos trépicos. O termo TR4 é
utilizado para distinguir estas estirpes da
racale2e raca 4 subtropical (STR
4), que afecta as bananas Cavendish
na presenca de factores de
stress abidtico como as baixas
temperaturas.

O que significa a TR4 para a banana
Africana?

As estirpes Foc 1 e 2 sdo comuns em
Africa onde afectam plantagbes de
banana de mesa como as Gros Michel
(Bogoya) e Pisang Awak (Kayanja) mas
ndo as Cavendish. O TR4 também
causa doenca em plantacées
susceptiveis a estas duas estirpes (Foc
1 e 2), mas também na Cavendish,
tendo ainda potencial para afectar as
espécies usadas na cozinha com as
plantaines (platanos) e a East African
highland bananas [CEREGES] das
montanhas da Africa Oriental). A
principal incégnita € a reaccdo das
plantaines e East African highland
bananas. Embora ensaios preliminares
de campo realizados na Asia sugiram
que as espécies usadas na cozinha
possam ser resistentes ao Foc TR4, é
necessario mais investigacéao.

Sintomas do Mal do Panama
na banana
”

Murchamento das folhas
(G. Blomme, Bioversity)

D ~ 2
X g

Fraccionamento do

pseudocaule

(M. Dita, Bioversity)

=

Surgimento de sintomas
foliares (M.Dita, Bioversity)

Descoloracao do pseudocaule
(A.Javellana)

Com que se pode confundir?

cee
Os sintomas iniciais de
murchamento podem ser
confundidos com deficiéncia
nutricional ou stress hidrico. Os
sintomas nas folhas também
podem ser confundidos com os
de murcha da bananeira
(Xanthomonas wilt - BXW). Em
plantas infectadas pelo Mal do
Panama, o amarelecimento e
murchamento das folhas
normalmente progride das
folhas mais velhas para as
folhas mais novas. As folhas
murchas também se agarram
ao peciolo e, podem pender do
pseudocaule. Em plantas
infectadas pela murcha da
bananiera, o murchamento
pode comecgar com qualquer
folha e as folhas infectadas
tendem a agarrar-se ao longo
do limbo foliar.

infectada por ...... (A. Vezina,
Bioversity)

Como confirmar TR4
cece

A infeccédo por Foc em
plantacdes de banana
Cavendish nos trépicos implica
a presenca de TR4, mas a
confirmagéao em outras
plantagbes €é mais dificil. A
forma mais rapida para
confirmar uma suspeita de
infeccdo por TR4 é através da
analise de amostras de tecido
de bananeira usando o teste
molecular especifico TR4-PCR.
Isolados de fungos podem
também ser analisados para
determinar o seu Grupo de
Compatibilidade Vegetativa
(GCV), um processo que pode
levar um més ou mais.

Como se propaga
cee

A doenca pode-se propagar
através de materiais de plantas
infectadas e movimento fisico
de particulas do solo infectados,
através de quaisquer meios,
tais como equipamentos
agricolas, calgados, veiculos,
irrigacdo, drenagem e &aguas
superficiais. O fungo pode
persistir no solo por décadas e
dificilmente pode ser
erradicado.

O que fazer para prevenir a
propagagéo do TR4?
cece
A implementacéo de medidas
fitossanitarias e procedimentos
de quarentena é essencial para
prevenir a propagacéao da
doenca. Accdes especificas
para minimizar a propagacgéao da
doencga inclui o uso de material
de plantio limpo, como plantulas
de cultura de tecidos, evitando
a partilha de equipamentos
agricolas, abate e queima
imediata de plantas suspeitas,
cercar as areas infectadas,
construir canais de drenagem
para impedir que a agua
escorra para fora da area
infectada, desinfeccédo de botas
e veiculos na entrada das
plantagdes e, semear plantas
de cob
Adaptado de
www.promusa.org/Tropical+race+4
+-+TR4; www.musarama.org &
www.fao.ora/news/story/en/item/22
3409/icode/ (ProMusa é uma
rede de partilha de conhecimento
gerido peao Bioversity
Internacional, como parte do
Programa de Pesquisa CGIAR
sobre raizes, tubérculos e
bananas; FAO é a Organizacéo
para a Alimentagdo e Agricultura
das Nagdes Unidas)




3o transportar sacas de rosas infectadan
pora beeis vres e doena

Desintectar calados (dotat) ¢
CQ3Imentos vsador e (ampot

Usar variedades de Danasas tolerastes )
e

Remaover ¢ queimar plantas iefectadan
Incheindo soca €a geraglo seguinte
mesmo gut e3les Ak preteatem
alomas

A o do banono [conhec
com o mo' panamd), & umo doenco
que fem ofeciodo a produgdo de

bonona nos s décadas. A doenca
& cousado por um fungo que impede

o planta do recober nutvientes e

sem 03 quais @ plonto murcho o
evenivolmenie morre. Em 2013
confirmou-se a presenga do estirpe
1060 tropical 4 do mel-do-ponomd

em Mogomb © Que hem vindo o
omoeogar a produgdo de banana no

pols.

COMO SE PROPAGA?
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Measures to Containment Foc TR4 in Mozambique (9)

Street signs

MAL DO PANAMA nas provincis do
Nampula e Cabo Delgado

W wmtnrr vum-us( 0045 0C
FROVINCIAS DF WM,
(ABO ouuoo PARA OUTRAS mm(




Il. Measures to Containment Foc TR4 in Mozambique (10)

11. Roughly 15,000 Ha in 6 DUATS in the Monapo District;

12. The Jacaranda Monapo Banana Plantation of 750 Ha are being developed.
Beginning January 2019 to July 2021, with:

a) 250 Ha of bananasin 2019 - already in production
b) 250 Ha in 2020 — getting into production
c) 250Hain 2021 —to produce in 2022

Thereby reestablishing 750 Ha of banana plantation — with a Panama Disease/
TR4 tolerant banana plant, Formosana or GCTCV - 218.



Evaluation trial for 3 Generations
of the Somaclons




Il. Measures to Containment Foc TR4 in Mozambique (11)

Biosecurity measures — Fencing and changing houses




. Measures to Containment Foc TR4 in Mozambique (12)

Biosecurity measures - Foot Baths for disinfection boots




Il. Measures to Containment Foc TR4 in Mozambique (13)

Training staff of the farm on biosecurity measures




Il. Measures to Containment Foc TR4 in Mozambique (14)

Micro propagation plants based on best performance and maximum
tolerance to Foc TR4 — selected at Jacaranda Monapo Farm




Il. Measures to Containment Foc TR4 in Mozambique (15)

At local LAB in Jacaranda: mass production of Effective Microorganism and
Trichoderma for improvement of soil and plants resistance to disease;
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Investigation

Production EM



Il. Measures to Containment Foc TR4 in Mozambique (16)

Conferences/meetings with Industry and other stakeholders
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Industry WEBSITES
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BANANAMOZ —

Associagao de Produtores de Banana de Mogambigque

BANANAMOZ —

Associagao de Produtores de Banana de Mogambigue

BANANAMOZ

Banana Producer Association

Mozambique

Profile ~
BANANAMOZ represents commercial banana
producers across Mozambique.

All News ~
The main objective of the association,
registered in 2019, is to unite and
represent banana producers in political and Dec 19, 2019 - 5 min :
economic discussions, promote the qualitative
and quantitative production of bananas in I—eadlng the Flght to
Mozambique and to increase the appreciation ContrOl Banana
and consumption of the nationally D|Seases |n

produced bananas within the country.

Mozambique and
Beyond

Currently we are also combining our efforts



Il. Measures to Containment Foc TR4 in Mozambique (17)

13. The Research paper published:
13. Viljoen, A., Mostert, D., Chiconela, T., Beukes, I., Fraser, C., Dwyer, J., Murray, H.,

Amisse, J., Matabuana, E., Tazan, G., Amugoli, O.M., Mondjana, A., Vaz, A., Pretorius,
A., Bothma, S., Beed, F., Dusunceli, F., Chao, C.-H. and Molina, A.B. 2020. Occurrence
and spread of the banana fungus Fusarium oxysporum f. sp. cubense TR4 in
Mozambique. South African Journal of Science (In Press);

14.0n going Research

a)
b)

C)

d)

Socioeconomic impact of Panama Disease Foc TR4 in Mozambique;

Assessment of Panama Disease occurrence in banana production areas considered at
risk of infestation

Effect of controlled Flooding combined with the incorporation of corn residues in the
Foc TR4 population

Disinfection strategies for agricultural equipment contaminated by Foc TR4



l1l. Final Consideration

* The coordination of different stakeholders is the key to ensure joint efforts
to containment of Foc TR4;

* The awareness campaigns at different levels is also a key communication

strategﬁ/ to ensure the knowledge about the symptoms and management of
Foc TR4;

* Is very important the farmers to report immediately the Agriculture
Authorities for any similar symptoms like Foc to enable to take early decision
and prevent the spread;

* Mozambique is doing efforts to follow all strategies to contain the disease in
the infected areas and to prevent the spread of the disease to another areas
in the country and in the region.



REPUBLICA DE MOCAMBIQUE

MINISTRY OF AGRICULTURE AND RURAL DEVELOPMENT
DEPARTMENT OF PLANT HEALTH




