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Landscape levers to enhance natural pest control services in France

he natural pest control service stems

from trophic interactions between often

mobile organisms in the landscape. The
intensity of this control in a plot at a given
time depends on local management initiatives,
as well as those carried out in other parts of
the agricultural area over the same period or
on different time scales. Levers for boosting
this service must therefore be considered at
several spatiotemporal scales. This principle
has underpinned research on the pest control
service since 2014 in France, involving long-term

monitoring while explicitly taking the properties
of the landscape surrounding monitored plots
into account. Data collected on 120 annual
and perennial crop plots located in five French
regions over several years on different types of
pests (sentinel prey) have highlighted a generic
effect of landscape levers on observed control
levels. The analyses have also revealed that the
impacts of these landscape levers vary
depending on the agricultural management
strategy implemented in the monitored
plot. The control service is more efficient
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<« Lepidoptera egg sentinel prey on wheat.
© INRAE

<« Poecilus cupreus beetle preying on aphids.
© INRAE

when seminatural habitats are abundant,
when the annual crops are more diversified
or when there is a higher proportion of
organic farming in the landscape. These
impacts tend to be greater when pesticide
treatments in the target plot are limited.
In the light of these results, scenarios of practical
changes at the landscape level are currently being
developed with stakeholders in each studied
area. They will be used to determine landscape
management options that could enhance natural
pest control.

Contact

Sandrine Petit (Agroécologie, INRAE, France),
sandrine.petit-michaut@inrae.fr

For further information

« Petit S., Muneret L., Carbonne B., Hannachi M., Ricci B.,
Rusch A, Lavigne C., 2020. Landscape-scale expansion of
agroecology to enhance natural pest control: a systematic
review. Advances in Ecological Research, 63.
https://doi.org/10.1016/bs.aecr.2020.09.00 |

* Ricci B., Lavigne C., Alignier A.,Aviron S., Biju-Duval
Bouvier J. C., Choisis J.-P, Franck P, Joannon A, Ladet S.,
Mezerette F, Plantegenest M., Savary G.,Thomas C.,
Vialatte A., Petit S., 2019. Local pesticide use intensity
conditions landscape effects on biological pest control.
Proc. R. Soc. B Biol. Sci., 286.
https://doi.org/10.1098/rspb.2018.2898

* Sebiopag national network (Réseau pour I'étude des
services écosystémiques assurés par la biodiversité dans les
paysages agricoles): https://sebiopag.inrae.fr

Leveraging ecological processes and knowledge to recover banana
production in BBTD-affected areas in sub-Saharan Africa
Guidelines and new scientific challenges

14 sub-Saharan
African countries are abandoning banana
production due to banana bunchy top

disease (BBTD) caused by the BBTV virus.

BBTD is efficiently transmitted by the banana

aphid (Pentalonia nigronervosa) and spreads in

asymptomatic infected suckers. No sources of
resistance are known for potential use in cultivar
substitution or breeding. However, the well-

documented ecology of banana aphids provided a

starting point to test an agroecological approach

to recover banana production lost to BBTD.

First, aphids feed almost exclusively on banana

mats, suggesting that area-wide mat eradication

for 2-3 months where BBTD is present could
minimize local sources of new infection. Second,
the use of BBTV-free planting material would
avoid the introduction of new infections. Third,
aphid movement sharply falls from 50-100 m, so

a banana-free buffer zone of this width around

fields to replant would minimize aphid invasions.

ural communities in

cont'd

Contacts

Aman Omondi (Alliance of Bioversity International and
CIAT, Benin), b.a.omondi@cgiar.org

Marie-Line Iskra-Caruana (DGD-RS, Office of the Director
General in charge of Research and Strategy, CIRAD,
France), marie-line.caruana@cirad.fr

C. Staver (Universidad Veracruzana, Mexico),
stavercp.ecolint@gmail.com

For further information

* Ajambo S., Rietveld A., Nkengla L.WV.,, Omondi B.A,,
Niyongere C., Dhed’a B.D. et al., 2018. Recovering banana

production in banana bunchy top-affected areas in sub-
Saharan Africa: developing gender-responsive approaches.
Acta Horticulturae, 1 196:219-228.

* Lepoint P, 2016. Recovering banana production in BBTD
affected areas: Strengthening cross-site learning tools in
epidemiology, gender and social relations, and participatory
experimentation approaches. CGIAR Research Program
on Roots, Tubers and Bananas (RTB). RTB End of Project
Workshop Report 2016. Lima: CGIAR.

* Omondi B.A., Soko M.M., Nduwimana |. et al.,, 2020.The
effectiveness of consistent roguing in managing banana
bunchy top disease in smallholder production in Africa.
Plant Patholology, 1754-176600:1-13.

https://doi.org/10.1 111/ ppa.1325
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Since 2014, scientists from Bioversity
International and IITA (CGIAR centers), CIRAD,
and national institutes in 8 sub-Saharan countries
have worked with pilot communities on three
banana systems—perennial gardens and rotations
with bush fallow or forest fallow with over
50 different cultivars in cultivation. Four results
for application in banana recovery projects have
emerged to serve as guidelines: (i) rigorous
implementation of the complete banana aphid
ecology-based model led to reduced field re-

infection rates, increased banana yields and more
BBTD-free suckers; (i) community and household
engagement—both men and women and different
generations—and understanding of ecological
management led to more effective peer pressure,
more rigorous monitoring and more effective
BBTD control; (iii) different seed production
options—tissue culture and macropropagation
with virus-free source material, sucker sourcing
from BBTD-free areas and from recovered fields
were useful to address the community demand
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for seed cultivar diversity; and (iv) rigorous early
detection of initial BBTD symptoms and roguing
in replanted fields contributed to very low
disease levels and availability of low-risk suckers
for further planting. Further studies are needed
on early symptom expression and detection in
local cultivars, ecological intensification strategies
for greater productivity to support the field
recovery process and landscape diversity to
boost the effectiveness of buffer zones and curb
BBTD and aphid build-up.
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A Theincidence (%) of banana bunchy top disease (BBTD) increased from 2% to total plot infestation in 3 years in an unmanaged experimental field (Fig A). Under farmer
cooperative roguing, an initial disease rate of 5% was reduced and maintained below 2% for 3 years (Fig. B). Source: Omondi et al. (2020)

Characterizing landscape and diversity of food systems in Myanmar to
analyze trade-offs and guide the agrifood system transition

T 1 conomic growth, land-use and livelihoods
== form a close-knit nexus. Myanmar—with
wded 28.5 million ha of forest, representing
approximately 42% of its total land area—
is one of the largest countries in Southeast
Asia untapped for agricultural intensification.
With agriculture and agroforestry practices as
dominant livelihood activities among smallholder
farmers, the country is at a crossroads of
land-use transition, agricultural intensification
and environmental degradation. While many

countries have lost significant forest areas and
biodiversity, Myanmar could achieve a balance
between human and ecosystem wellbeing by
adopting an agroecological approach to guide the
agrifood system transition.

In collaboration with the Swiss Agency for
Development and Cooperation, we characterized
the food system landscape and diversity, analyzed
synergies among ecosystem functions, and
developed pathways for food system transition.
We monitored a watershed to gain insight into
the cropping intensity, land cover, proximity to
trees, and community perceptions on ecosystem
services. Maps (covering ~ 339 ha) highlighting
the proximity of crop production areas to trees
showed that 13%, 25%, 49% and 89% of the
area came within a proximity zone of 5, 10, 20,
and 50 m, respectively. The cropping intensity
(138%, mainly based on cereal, oilseed and
vegetable crops) was low in 2019-2020. However,
a survey of 210 farmers highlighted |3 functional
plant groups and six functional groups of
animal species that farmers deemed beneficial.

and highlighting various potential benefits of
combined tree-crop systems.

A Maps showing the proximity (20 m) of production
areas to trees/shrubs (20 m) in an irrigation scheme

Farmers cultivated up to 31 different species,
thereby exemplifying potential diversification
opportunities. Most farmers identified food
provision (food-6 | %, medicinal-20%, livestock-3%)
as a major ecosystem benefit, yet they also
listed cultural (9%), and regulating (5%)
services. Substantial food was sourced from
trees. Achieving greater diversification within
agrifood systems will require changes across
value chains, supported by novel institutional
arrangements and policies. This will enable
Myanmar to increase the resilience of
its farming communities. Taken together,
this assessment provides a framework to
guide decisions on diversification towards
a successful agroecological transition in
Myanmar.

Contacts

Sudhir Yadav (IRRI, CGIAR, Philippines), s.yadav@irri.org
Rica Joy Flor (IRRI, CGIAR, Cambodia), rflor@irri.org
Arnel Rala (IRRI, CGIAR, Philippines), a.rala@irri.org

Other authors
Amy Thein and Jon Hellin (IRRI, CGIAR, Myanmar and
Philippines respectively)

Delia Catacutan (ICRAF, CGIAR, Philippines)

For further information

* FAQ, 2018. The 10 Elements of agroecology guiding the
transition to sustainable food and agricultural systems. Food
and Agriculture Organization, Rome.

* MOALI, 2018. Myanmar agriculture development strategy

and investment plan 2018-2023. Ministry of Agriculture,
Livestock and Irrigation, Nay Pyi Daw.
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