\v/ Food and Agriculture
M Organization of the

United Nations

International
325 ) Plant Prqtectlon
Convention

Field survey guidance
for Babuvirus banana
bunchy top virus

h







Field survey guidance
for Babuvirus banana
bunchy top virus

Food and Agriculture Organization of the United Nations
Rome, 2025




Required citation:
IPPC Secretariat. 2025. Field survey guidance for Babuvirus banana bunchy top virus. Rome, FAO on behalf of
the Secretariat of the International Plant Protection Convention. https://doi.org/10.4060/cd7467en

The designations employed and the presentation of material in this information product do not imply
the expression of any opinion whatsoever on the part of the Food and Agriculture Organization of the
United Nations (FAO) concerning the legal or development status of any country, territory, city or area
or of its authorities, or concerning the delimitation of its frontiers or boundaries. The mention of specific
companies or products of manufacturers, whether or not these have been patented, does not imply that
these have been endorsed or recommended by FAO in preference to others of a similar nature that are
not mentioned.

ISBN 978-92-5-140266-5
© FAO, 2025

(0. @

Some rights reserved. This work is made available under the Creative Commons Attribution- 4.0
International licence (CC BY 4.0: https://creativecommons.org/licenses/by/4.0/legalcode.en).

Under the terms of this licence, this work may be copied, redistributed and adapted, provided that the

work is appropriately cited. In any use of this work, there should be no suggestion that FAO endorses

any specific organization, products or services. The use of the FAO logo is not permitted. If a translation

or adaptation of this work is created, it must include the following disclaimer along with the required citation:
“This translation [or adaptation] was not created by the Food and Agriculture Organization of the United

Nations (FAO). FAO is not responsible for the content or accuracy of this translation [or adaptation].

The original [Language] edition shall be the authoritative edition.”

Any dispute arising under this licence that cannot be settled amicably shall be referred to arbitration in
accordance with the Arbitration Rules of the United Nations Commission on International Trade Law
(UNCITRAL). The parties shall be bound by any arbitration award rendered as a result of such arbitration
as the final adjudication of such a dispute.

Third-party materials. This Creative Commons licence CC BY 4.0 does not apply to non-FAO copyright
materials included in this publication. Users wishing to reuse material from this work that is attributed to a
third party, such as tables, figures or images, are responsible for determining whether permission is needed
for that reuse and for obtaining permission from the copyright holder. The risk of claims resulting from
infringement of any third-party-owned component in the work rests solely with the user.

FAO photographs. FAO photographs that may appear in this work are not subject to the
above-mentioned Creative Commons licence. Queries for the use of any FAO photographs
should be submitted to: photo-library@fao.org.

Sales, rights and licensing. FAO information products are available on the FAO website
(www.fao.org/publications) and print copies can be purchased through the distributors

listed there. For general enquiries about FAO publications please contact: publications@fao.org.
Queries regarding rights and licensing of publications should be submitted to: copyright@fao.org.


https://doi.org/10.4060/cd7467en
https://creativecommons.org/licenses/by/4.0/legalcode.en
mailto:photo-library@fao.org
https://www.fao.org/publications/
mailto:publications@fao.org
mailto:copyright@fao.org

Contents

ACKNOWIEdZEMENTS . .. v vt tiit et teeseenseroessooseonsosnsssassssssssasssasssassssnsssassssnss iv
ADDBreVIiations . .. .vittiit ittt iiiiiiietenieeeeeeeeeeseeetneetsessssscsssesscsssscasscssscsasnns v
LT T Lot o 1
Field survey guidance for Babuvirus bananabunchy topVvirus ........ccciiiiiiiernerrncernecracnss 3
SNt I MAME L o e 3
(0o T30 T 0 Lo a1 =T 14T P 3
Y PO Of POt .ottt e e s 3
TaXONOMIC POSIHION L .ottt ettt e e e et e e et e et e e 3
KNOWN NOSES. o ettt e e e e 3
ASSOCIAtEd OFZANISIM .. ettt ettt e e ettt e e e e e 3
SUIVEY ProtOCOLl. o v e vueetuieeueeeoeseoeeeaseesosssssasssesssasssssssesssesssssssssssssssssssssnses 3
TiME Of YA 10 SUIVRY . .\ttt ettt e et et e et et e et et e e s 3
SUNVEY SItE SEIOCTION. L .ttt ettt e e et et e e e e 3
VISUAL SUIVRY. « .t ettt ettt et e e e e et et e e e e e e e e e 3
V7001 1 0 12 AP PAPRPRPIt 4
L 1] 0571 o o P 6
SamPle COllECtiON . . . e 6
Pest identification and diagnostics. ....covviiiiiiiiiiiiiiieeerriineeeeeroresssrsssesscasssssssasnnnes 7
T} e L=V 1o o o 7
Identification and diagnoStiC reSOUICES. . ... .ottt et e e 7
Easily MiStaken SPECIES . .ttt e e e e e e e 7
Figures
1. Young banana plant infected with banana bunchy top virus exhibiting symptoms....................... 3
2. Infected banana leaves with green streaks and hooks .......... ... i 4
3. Infected and healthy bananaleafs ........ ..o e e e 4
4. Banana leaves bunched at top of stem, dead leaves still attached to banana plantstem................. 5
5. Stunted (small) banana fruit infected with banana bunchy topvirus ............ ... ool 5
6. Pentalonia nigronervosa, vector of banana bunchy top virus. ... 5
7. Sample collection ProtoCol. .. ..o e 6

iii



iv

Acknowledgements

The IPPC Secretariat and the IPPC community are grateful to all the institutions that contributed
to the production of this technical resource. This document presents guidance to national plant
protection organizations (NPPOs) to support active surveillance, detection, diagnostics, control
and prevention of Babuvirus banana bunchy top virus. This survey guide was created with
technical and financial support from developed countries partnering with the IPPC, in the
framework of the Africa Phytosanitary Programme (APP), and reviewed by technical officers

at the IPPC Secretariat. APP is an IPPC initiative implemented in collaboration with the

Food and Agriculture Organization of the United Nations (FAO) and the African Union
Commission on Agriculture, through its technical unit, the African Union Inter-African
Phytosanitary Council (AU-IAPSC).



Abbreviations

APHIS
APP
AU-IAPSC
BBTV
CABI
ELISA
GIS
IPPC
NPPO
PCR
USDA

Animal and Plant Health Inspection Service
Africa Phytosanitary Programme

African Union Inter-African Phytosanitary Council
Banana bunchy top virus

Centre for Agriculture and Bioscience International
Enzyme-linked immunosorbent assay

Geographic Information System

International Plant Protection Convention
National Plant Protection Organization
Polymerase chain reaction

United States Department of Agriculture







Introduction

Active and regular monitoring and surveillance are critical for countries to establish the presence or
absence of plant pests, especially those with severe impacts on food security, the environment, trade,
and agricultural productivity. This early warning information is crucial for rapid response, making
sound phytosanitary decisions, effectively managing risks, and controlling and protecting borders
against pest entry.

This field survey guidance, therefore, provides easy-to-follow guidelines for technical personnel of
national plant protection organizations (NPPOs), to survey for Babuvirus banana bunchy top virus,
a key pest in Africa.

This survey guidance provides a protocol to aid in the monitoring, detection, sample collection, and
diagnostics for Babuvirus banana bunchy top virus, ensuring effective phytosanitary decision-making
to manage the pest risk and protect trade in plants and plant products. To simplify the identification
of the pest, this document also provides visuals.

This field survey guidance complements the digital tools available to NPPO plant health inspectors,
through the Africa Phytosanitary Programme (APP) mobile application and Geographic Information
System (GIS) platforms.

APP is an initiative of the International Plant Protection Convention (IPPC), designed to transform
pest management across Africa by enhancing the capabilities of phytosanitary personnel within
NPPOs, to leverage advanced science and modern digital technology for effective and timely pest
surveillance, detection, diagnostics, control, and prevention. APP aims to strengthen the resilience
of Africa’s phytosanitary systems against plant pests of regulatory, economic and environmental
significance. Some of the countries involved in APP listed Babuvirus banana bunchy top virus as a
priority pest requiring effective surveillance.

The IPPC implements APP in collaboration with the Food and Agriculture Organization of the United
Nations (FAO) and the African Union Department of Agriculture, Rural Development, Blue Economy
and Sustainable Development, through the African Union Inter-African Phytosanitary Council
(AU-IAPSC).







Field survey guidance for Babuvirus
banana bunchy top virus

Scientific name
Babuvirus banana bunchy top virus Figure 1. Young banana plant infected with banana
bunchy top virus exhibiting symptoms of erect,

Common name bunched, yellow leaves
Banana bunchy top, BBTV T —

Type of pest

Virus

Taxonomic position
Class: Arfiviricetes

Order: Mulpavirales
Family: Nanoviridae

Known hosts

Banana (Musa spp.), including M. acuminata,
M. textilis and M. x paradisiaca (syn.

M. paradisiaca).

Associated organism
Banana aphid (Pentalonia nigronervosa)
is the vector for banana bunchy top virus

and is present in Africa. © College of Tropical Agricultural and Human Resources /
University of Hawai‘i at MGnoa

Survey protocol

Time of year to survey
A survey can be conducted whenever leaves are present; for visual inspection, young leaves are more
likely to express symptoms of the disease.

Survey site selection
Survey where banana plants occur. This may include commercial production sites, landscaped or
natural areas with wild banana plants.

Visual survey

Inspect plants for symptomatic foliage. Young leaves are more likely to present symptoms of the
disease. The presence of the banana aphid vector, Pentalonia nigronervosa, is an indication that the
pathogen may be present (see Figure 6).
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Symptoms

Symptoms include narrow leaves with yellowing towards the edges and irregular dark green streaks
or flecks in the shape of dots and dashes on leaf midribs and petioles. The dark green streaks can,
but do not always, form a hook shape where the midrib meets the leaf blade (see Figure 2). Infected
plants often have stunted, discoloured leaves that bunch at the top of the plant (see Figure 4(a)).
Severely affected plants may have dead leaves still attached to the stem and any fruit produced
may be stunted (see Figure 4(b)). Fruit is not always symptomatic but may also be stunted in growth
or absent (see Figure 5).

Figure 2. Infected banana leaves with green streaks and hooks (see arrow)

© College of Tropical Agricultural and Human Resources / University of Hawai‘i at Manoa

Figure 3. (a) Infected banana leaf versus (b) healthy banana leaf
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© College of Tropical Agricultural and Human Resources / © College of Tropical Agricultural and Human Resources /
University of Hawai‘i at Manoa University of Hawai‘i at Manoa



SURVEY PROTOCOL

© College of Tropical Agricultural and Human Resources © College of Tropical Agricultural and Human

/ University of Hawai‘i at Manoa Resources / University of Hawai‘i at Manoa
Figure 5. Stunted (small) banana fruit infected with Figure 6. Pentalonia nigronervosa, vector
banana bunchy top virus of banana bunchy top virus

© College of Tropical Agricultural and Human Resources / © CABI
University of Hawai‘i at Manoa
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Transmission
The banana aphid is the vector for banana bunchy top virus (see Figure 6).
The virus can also be spread when infected plants and vectors are introduced into a new area.

Sample collection

Collect leaf samples of symptomatic living tissue. Use of disposable gloves is recommended.

If sampling multiple plants, sanitize hands or change gloves between plants to avoid cross-
contamination. To get high-virus content, try the midrib of the third leaf from the top. Excise with
a clean knife. Disinfect knife between plant samples to avoid cross-contamination. Place samples
with leaf and midrib section in dry paper towels in a resealable, labelled plastic bag. Place the
smaller bag with the sample contents inside another larger resealable bag. Remove air from

the bags before sealing. Keep samples cool and dry in an ice chest, but do not freeze.

Figure 7. Sample collection protocol: (a) banana leaf (third) collected from plant with a section of
midrib cut out; (b) entire leaf and midrib placed in a labelled, resealable bag with paper towels,
then the bag placed inside a second, larger resealable bag; (c) sample placed in cool and dry
conditions in an ice chest, but not frozen




PEST IDENTIFICATION AND DIAGNOSTICS

Pest identification and diagnostics

Pest description
The organism itself cannot be seen in the field, only the disease symptoms. A diagnosis is made by
molecular techniques, such as polymerase chain reaction (PCR). Enzyme-linked immunosorbent

assay (ELISA) may also be available.

Identification and diagnostic resources

The College of Tropical Agriculture and Human Resources, University of Hawai‘i at Manoa, has a
datasheet with additional images of symptomatic banana plants
(https://www.ctahr.hawaii.edu/oc/freepubs/pdf/PD-12.pdf).

Easily mistaken species
Cucumber mosaic virus (Cucumovirus) on banana presents interveinal chlorosis and may be confused

with banana bunchy top virus.


https://www.ctahr.hawaii.edu/oc/freepubs/pdf/PD-12.pdf

IPPC

The International Plant Protection Convention (IPPC)
is an international plant-health agreement that aims to
protect global plant resources and facilitate safe trade.
The IPPC vision is that all countries have the capacity
to implement harmonized measures to prevent pest
introductions and spread, and minimize the impacts
of pests on food security, trade, economic growth,

and the environment.

Organization

» There are over 180 IPPC contracting parties.

» Each contracting party has a national plant
protection organization (NPPO) and an official
IPPC contact point.

» Ten regional plant protection organizations
have been established to coordinate NPPOs
in various regions of the world.

» The IPPC Secretariat liaises with relevant
international organizations to help build
regional and national capacities.

» The secretariat is provided by the Food and
Agriculture Organization of the United Nations (FAO).

International Plant Protection Convention Secretariat
. : | . .

Food and Agriculture Organization of the United Nations
Rome, Italy
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