g

CARIBBEAN
CLIMATE HUB

for Tropical Forestry and Agriculture

PRACTICES TO MANAGE
CLIMATE IMPACTS
PLANTAIN & BANANAS

A GUIDE FOR ADAPTATION TO CLIMATE CHANGE IN THE CARIBBEAN

15/
SRNET 1o ONRCS O
= SERVICID
CARIBB EAN United States Department of Agriculture ﬂFEKTFI’\l.SIﬂN
CLiMATE HU.B Matural Resources Conservation Service AGRmULH

\.Ill\\ll' \I Ih‘\III TE OF T/ QPICA lItM‘sII\




About this

DOCUMENT

Crespo-Vélez, S, Guzman-Colon, D, Gonzalez-Rivera O. Gould, W. (2024). Practices to manage climate
impacts: Plantains and Bananas. In Adaptation Guide: Climate change on farms and forested lands in the
Caribbean. San Juan, PR: United States Department of Agriculture, International Institute of Tropical Forestry.

This guide is supported by the United States Department of Agriculture Natural
Resources Conservation Service (USDA - NRCS) through the following interagency
agreements: NRCS-FS NRC21IRA0010846 (FS 211A11132650-264), NRC22IRA0011164
(FS 22-1A -11132650-377), the Oak Ridge Institute for Science and Education (ORISE)
221A11331080-011, the USDA Caribbean Climate Center and the USDA Forest Service
International Tropical Forestry Institute. All research at the International Institute of
Tropical Forestry is carried out in collaboration with the University of Puerto Rico.

USDA is an equal opportunity employer, provider, and lender.

4 “ )

The resources presented in this document DO NOT:

- Impose and/or recommend specific actions, management
or public policy.

- Aim to replace experience and knowledge of the people
worRing the land.

- Replace institutional or legal processes.
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PRACTICES TO
MANAGE CLIMATE IMPACTS

in the plantain and banana sector

CONTEXT

Plantains and bananas are the most consumed and economically important locally
produced farinaceous crops (Cortes & Gayol, 2012; Mangual et al., 2023). In Puerto Rico
and the Virgin Islands, the agricultural areas most suitable for musaceae are mostly
dependent on rainwater and an irrigation systems for productivity (Cashman et al., 2009;
Gould et al., 2017). Precipitation is the most important climatic factor for this crop
(Panigrahi et al., 2021).



Although models of future climate scenarios project changes in rainfall patterns, there
is still uncertainty surrounding the differences between the amount and distribution of
precipitation by region or life zone (Olivares et al., 2021). Generally, a reduction in rainfall
of 14-20% is projected, and, at the same time, extreme rainfall events are expected to
occur more frequently (Canals et al., 2022). The months of January to July are expected
to be the most affected by the lack of water, and it is projected to mostly affect the
watershed of southern Puerto Rico and the island of St. Croix (Moraes et. al. 2022).

Plantains and bananas also depend on stable temperatures between 70° F and 86°
F for optimum performance. However, climate projections indicate that temperature
increases will continue into the future (+2 C; +3.6 °F) (Bowden et al., 2021). Under these
scenarios, it can be challenging to maintain the necessary soil moisture and avoid
water stress. Therefore, suitable areas for cultivation may be limited geographically and
seasonally (Moraes et al,, 2023). The uncertainty of these changes presents challenges
for planning, impairing production.

Other factors that also affect production due to impacts related to climate change are:
the increased frequency of extreme weather events, and the risk of increased incidence
of diseases such as fungi, bacteria and viruses that attack this crop. This is important
because all economically important clones in Puerto Rico are susceptible to pests and
diseases. The ‘Maricongo’ clone is highly susceptible to Sigatoka, and is the clone most
commonly grown in Puerto Rico (about 90%), followed by the ‘Enano’ clone (Ortiz et al.,
2019).

4 “ )

Below is a description by the USDA Caribbean Climate Hub of some
conservation and adaptation practices for plantain and banana
management. It is important to define the management goals in
your project before implementing any practice adressing expected
climate impacts. The accompanying Guide will assist you in the
process of defining management goals in line with the climate reality
of the area.



https://drive.google.com/file/d/1OGxUsNiZrr_mgN-_QWWKMJluFHEtOCqb/view?usp=share_link

INCREASING TEMPERATURES

This section presents some practices towards impacts related to increases in
temperature patterns such as: threat to crops susceptible to high temperatures.

EFFECTS OR IMPLICATIONS

on musadceae

CROPS SUSCEPTIBLE TO HIGH TEMPERATURES]| Increases in temperatures, together
with excessive rainfall conditions, and increase humidity favor the growth of diseases
such as:

Black sigatoka (Pseudocercospora fijiensis)

Yellow sigatoka (Mycosphaerella musicola)

Bacteria (Erwinia carotovora)

Panama disease - Race 1, 2, and 3, or wilt caused by the fungus
(Fusarium oxysporum f. sp. cubense).

Tropical Race 4 (Fusarium odoratissimum) Not detected in Puerto Rico.

HOW CAN WE ADAPT?

Use of tolerant varieties

TOLERANT VARIETIES

The use of weather tolerant varieties can prevent low yields and resist diseases
that come with increases in dry days, temperature, and humidity. It should be taken
into consideration that there are some varieties that may have higher production or



resistance to environmental conditions. However, the quality of the variety may be
lower. An example of varieties adapted to higher temperatures and dry seasons are
the plantain clones; ‘FHIA-20, FHIA 21, and the banana clone ‘FHIA-02 (Mona Lisa)' as
they have resistance to the Black Sigatoka fungus.

N\ Jll)age ) 4
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For more information on recommended varieties depending on your soil type, needs,
and region, you can contact the Agricultural Extension Service office nearest to your

area.

NRCS | SUPPORTED PRACTICES

CONSERVATION INNOVATION GRANTS (CIG) PROGRAM:

The program provides technical and financial support for research, evaluations and
validation of innovative practices on farms and lands. This includes the establishment and

research of heat or drought tolerant varieties.



OTHER | PROGRAMS OR RESOURCES

PRODUCER GRANTS - SUSTAINABLE AGRICULTURE RESEARCH AND EDUCATION GRANTS (SARE):

The program funds projects and research on established farms such as: field trials,
educational demonstrations, marketing initiatives, among others.

HOW CAN WE ADAPT?

Develop and implement an integrated pest
management system (IPM)

Integrated Pest Management, or IPM, is a set of practices that work on the prevention
and controlof pestsin crops. If any pesticide is applied, itisimportant to have a registered
use permit for its application. Some of the practices included in the management are:

PHYTOSANITARY MANAGEMENT
Removal of diseased leaves and stems limits the spread of crop diseases and can
control crop growth.,

The use of hot water to disinfect the seed can prevent diseases or pests from developing
and proliferating as the crop grows.

PEST MONITORING TRAPS

Pheromone, pseudotallus or sandwich traps attract the banana weevil insect
(Cosmopolites sordidus). This is the most economically important pest in the plantain
crop, so practice is crucial to detect it in time.

Thispracticecanbeaccompanied
by carrying out field observations
or insect counts per plant to take
into account the level of pest
proliferation.

An indicator that the weevil can cause economic losses to crops (economic threshold) is
when 15-20 insects are found in each sandwich trap.



USE OF NATURAL PREDATORS
These can be insects, birds or other animals that parasitize or feed on pests, such as
lacewings and ladybugs, which feed on aphids.

To encourage the growth of these beneficial insects, practices such as incorporating
Insect hotels or sowing patches of flowers and habitat for pollinators, can be
included.

APPLICATION OF BIOLOGICAL CONTROLS

There are beneficial fungi and bacteria that inhibit the growth of other pathogens, thus
helping to control other fungi, nematodes, and diseases that affect production. Bacteria
such as Pseudomonas and Bacillus, and fungi such as Trichoderma and Beauveria
bassiana, can increase resistance to pathogens.

CROP ROTATION AT THE END OF HARVESTING

It consists of alternating crops in a space each time a production cycle ends. This helps
to avoid degradation, and nutritional and chemicalimbalance in the soil. It also prevents
the proliferation of diseases. It should be taken into consideration that the species to be
rotated should not be of the same family, prone to diseases or have similar nutritional
requirements to the previous cycle.

g N
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NRCS | SUPPORTED PRACTICES

CODE 595 | PEST MANAGEMENT IN CONSERVATION SYSTEM

Implementation of an integrated pest management (IPM) system that incorporates
conservation practices. It helps reduce pest impacts and supports crop health.

CODE 328 | CROP ROTATION

Establish a crop rotation cycle to reduce erosion, promote soil health, and reduce pest
and disease impacts.

HOW CAN WE ADAPT?

Crop diversification

POLYCULTURES OR INTERCROPS

Alternating crops with other species such as fruit trees, vegetables, medicinal plants,
honey, among others, serves as an alternative method of income and in turn reduces
the risk of losses due to pests or variations in temperature or rainfall.

Having a variety of plant or tree species in the field can repel or distract the pest from
the main crops of interest.

Planting plantains or bananas together with crops that are in the onion or scallion family
(e.g., chives Allium tuberosum) reduces the incidence of fungi.

esculenta), cassava (Manihot esculenta), sweet potato (lpomea batatas) or other dry
season tolerant varieties.


https://efotg.sc.egov.usda.gov/api/CPSFile/18919/595_CB_CPS_Pest_Management_(Con)servation_System_2020
https://efotg.sc.egov.usda.gov/api/CPSFile/6138/328_CB_CPS_(Con)servation_Crop_Rotation_2019

Consideration should be given to ensuring that crops do not compete for nutrients or
water, and that the planting design does not affect the light received by the smaller
growing crops between sowings.

CHANGES IN
RAINFALL PATTERNS

This section presents some practices towardsimpactsrelated to changes in precipitation
patterns such as: difficulty in predicting rainfall availability, and increases in the
probability of erosion and landslides.

EFFECTS OR IMPLICATIONS
on musaceae

DIFFICULTY IN PREDICTING WATER AVAILABILITY DURING THE YEAR | The lack of
certainty in forecasting rainfall patterns affects planting planning and projected yields.

SATURATED SOIL INCREASES THE PROBABILITY OF LANDSLIDES AND AFFECTS THE
SOIL FERTILITY DUE TO LOSS OF NUTRIENTS | Prolonged or extreme rainfall events
increase the likelihood of flooding, excess moisture or soil erosion, especially on steep
slopes.

The stagnation of water in the soil for a prolonged period of time hinders access to
oxygen in the soil. This results in crop roots not being able to breathe, causing root
death, affecting crop yield, and hindering plant growth.

11



HOW CAN WE ADAPT?

Local climate data collection and analysis

PRECIPITATION MONITORING

Tools such as rain gauges or other means of data collection are used to obtain accurate
precipitation information for the farm project. This provides information on the amount
of water your land receives and facilitates monitoring of dry periods or the possibility of
having periods with oversaturated soil due to extreme rainfall. This information serves
to help implement focused practices or actions to adapt to these temporary effects or

new trends..
/ -
U.S. Drought Monitor January 2, 2024
= (Released Thursday, Jan. 4, 2024)
Caribbean Valid 7 a.m. EST
Intensity:
Saint Thomas Saint John l:l None
% - @O [ poabnormaly bry

¢ ——— :| D1 Moderate Drought
W- A D D2 Severe Drought
. I o: extreme Drougnt
2 == Il o Exceptional Drought
Bacilic Islands and Virgin Islands Author:

The Drought Monitor fecuses on broad-scale
USDA .
Richard Heim

O information on the Drought Maonifor, go to
https: taspx

Ao il ey

Saint Croix U S and Puerto Rieo Author,

Lindeay Johnaon
Mational Drought Mitigation Center

conditions, Local conditions may vary. For mare
droughtmonitor.unl.edu NCEIINOAA

NWS | NATIONAL WEATHER SERVICE PROGRAM

COMMUNITY COLLABORATIVE RAIN, HAIL & SNOW NETWORK (CoCoRaHs)
A program that allows you to measure and take data on the amount of rain that falls
daily on your land with a rain gauge, and compare it with different sectors of the islands.

CONDITION MONITORING OBSERVER REPORTS (CMOR)

Toolto submit reports (with orwithoutimages) of changes in rainfall or drought conditions
in your area. These reports can be used to keep track of climate changes in your area
and are essential for updating drought maps.
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https://www.cocorahs.org/state.aspx?state=pr
https://caribbeanclimatehub.org/informes-de-observacion-y-monitoreo-de-la-sequia/?lang=es

THE UNITED STATES DROUGHT MONITOR (USDM):

Use data from this tool to update drought status in the regions. The agencies in charge
of approving incentives and subsidies in critical times of drought use and analyze the
data from the monitor for their decision making.

HOW CAN WE ADAPT?

Avoid water soaking or oversaturation of water in the soil

ESTABLISH DRAINS
This practice channels, diverts, and manages runoff from rainfall or irrigation. This also
avoids waterlogging that can result in root or crop rot, or the creation of moist conditions.

NRCS | SUPPORTED PRACTICES

CODE 554 | WATER DRAINAGE SYSTEM

Regulation of drainage water flow in an agricultural system.

HOW CAN WE ADAPT?

Channeling water fall and movement in the field

ESTABLISHING SLOPE DITCHES

Establishing trenches or a nharrow channel along the slope on a steep terrain is effective
for channeling or managing runoff from rainfall or irrigation. This practice is ideal in soils
with low permeability and where there is a high concentration of precipitation and helps
prevent fungal and bacterial root rot.

MAINTAIN NATURAL CHANNELS OR DITCHES ON THE FARM

Observing how rainfall or irrigation runoff is channeled and moves through the soil
naturally is important for establishing ditches in the most suitable locations that will least
disturb the ecosystem. This facilitates design decisions.

Notes

13


https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?caribbean
https://www.nrcs.usda.gov/sites/default/files/2023-04/554-NHCP-CPS-Drainage-Water-Management-2023.pdf

NRCS | SUPPORTED PRACTICES

CODE 423 | HILLSIDE DITCH

Building a trench at the bottom of the slope, designed to follow the contour, helps to
divert runoff and water to prevent erosion and damage to crops.

CODE 607 | SURFACE DRAIN, FIELD DITCH

The infiltration trench is a graded channel on the surface of the field to collect and
divert excess water.

HOW CAN WE ADAPT?

Contour farming on slopes

CONTOUR FARMING

The planting of trees or plants is designed according to the shape of the terrain along the
slopes. This reduces erosion and water loss. Trenches can also be developed along the
planting for runoff management and water harvesting.

VEGETATIVE BARRIER OR LIVE HEDGE

These are strips of vegetation that are established along the contour of the soil to prevent
soil loss due to runoff and increase the amount of organic matter in the area. These
facilitate the formation of terraces and prevent erosion on slopes.

NRCS | SUPPORTED PRACTICES
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CODE 330 | CONTOUR FARMING

Sowing annual crops so that all cultural operations are performed on or near the
contour of the field.

CODE 601 | VEGETATION BARRIER

Permanent vegetation strips established along the general contour of slopes or across
runoff flow areas.


https://efotg.sc.egov.usda.gov/api/CPSFile/35262/423_CB_CPS_Hillside_Ditch_2022
https://efotg.sc.egov.usda.gov/api/CPSFile/17377/330_CB_CPS_(Con)tour_Farming_2019
https://efotg.sc.egov.usda.gov/api/CPSFile/35657/607_CB_CPS_Surface_Drain%2c_Field_Ditch_2021
https://efotg.sc.egov.usda.gov/api/CPSFile/20076/601_CB_CPS_Vegetative_Barrier_2020

HOW CAN WE ADAPT?

Rainy and dry season planning
SCHEDULE PLANTING

RAINY SEASON | Having young plantings during hurricane season decreases the
probability of plants falling due to winds. Prioritizing shorter harvest-time crops to earn
additional income can help earn additional income without losses due to storm related
damages.

DRY SEASON | Develop agricultural plans that focus on dry seasons and the early rainy
season to adequately maintain crop management. The project can focus on planting
more perennial or drought tolerant crops.

15
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DROUGHTS

This section presents some practices towards drought related impacts such as: water
rationing and decrease in crop yields.

EFFECT OR IMPLICATIONS

on musaceae

LOW CROP YIELD | Drought is one of the climatic impacts that most affects banana
and plantain production. Lack of water delays crop development, yield, growth, and
fattening. It also affects fruit quality.

WATER RATIONING | Droughts can decrease the amount of water we have available
to grow crops, and keep crops healthy.

PROLIFERATION OF UNWANTED PLANTS | The lack of water and soil moisture,
combined with the frequency of wildfires, can promote the growth and competition of
invasive plants..



HOW CAN WE ADAPT?

Improving soil quality

CREATION AND INCORPORATION OF COMPOST

Compost improves soil quality, improves soil moisture retention, decreases the need for
external inputs and synthetic fertilizer costs. These factors create a more suitable
environment to keep the soil moist for longer in dry seasons.

INCORPORATION OF SOILAMENDMENTS

In addition to compost, other carbon-rich amendments include wood chips, shredded
paper, or charcoal ashes. These materials promote the development of a soil with better
structure, water retention, infiltration, and make nutrients more available to the crop.
Other examples of amendments are;

BIOCHAR | Biochar is a carbon-based
amendment that is produced when
biomass is heated in a controlled
space to temperatures exceeding

350 ‘C or 662°F. Thisamendment is
used to increase soil pH, remediate
contaminated soils, sequester carbon,
reduce greenhouse gas emissions,
and improve soil humage.

17
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BOCASHI | Bocashi is
a fertilizer based on a
fermentation process
of mixed dry materials.
Materials include but
are not limited to: forage
scraps, crop residues,
along with beneficial
microorganisms.

MYCORRHIZAE | Mycorrhizae are a beneficial association between fungi and tree or
plant roots. Periodic incorporation of mycorrhizae promotes root growth and
improves water and nutrient uptake.

INCORPORATION OF BIOMASS OR GREEN MANURES | Incorporating vegetative
material into the soil when plowing or starting a new sowing cycle promotes soil
restoration and carbon sequestration. It should be taken into consideration that the
material to be incorporated must be healthy and not contain seeds or material that can
spread in an invasive manner.

4 )

Notes




NRCS | SUPPORTED PRACTICES

CODE 317 | COMPOSTING FACILITY

Development of an installation for composting agricultural or plant material.

HOW CAN WE ADAPT?

Implementation of mechanisms for water conservation

WATER CAPTURE AND STORAGE SYSTEMS
These are structures such as ponds, wells, and cisterns, whose function is to store and
supply water at times when it is not available for the necessary use.

Rainy seasons can be used for capture and storage of water. Captured water can also
be used in tasks such as cleaning areas and tools to reduce operational costs.

Installing water channels on the roofs of nurseries or other infrastructures facilitates the
water capture process.

WATER EXTRACTION OR PUMPING SYSTEM

You may need a water extraction or pumping system if the capture system cannot
operate on a gravity basis. This applies to wells, flat areas or structures where the
capture system is at or below the level of the area of use. This process must be done in
accordance with established laws.

19


https://efotg.sc.egov.usda.gov/api/CPSFile/17361/317_CB_IR_Composting_Facility_2020_Spanish

NRCS | SUPPORTED PRACTICES
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FOR STORAGE

CODE 436 | IRRIGATION RESERVOIR

Construction of a well or tank to store irrigation water.

CODE 636 | WATER HARVESTING CATCHMENT

Structure designed to capture water that can be used for conservation purposes.

CODE 642 | WATER WELL

A hole drilled, dug or similarly constructed in an aquifer for agricultural water
consumption.

CODE 378 | POND

A water reservoir made by construction of an embankment, by excavation, or by a
combination of both.

FOR WATER FLOW AND CANALIZATION

CODE 533 | PUMPING PLANT

A system that delivers the required water pressure and flow to meet irrigation needs or
supply livestock.

CODE 558 | ROOF RUNOFF STRUCTURE

A structure or system of structures to collect, control, and convey precipitation runoff
from a roof.

~

~
Notes

~
-



https://efotg.sc.egov.usda.gov/api/CPSFile/35650/436_CB_CPS_Irrigation_Reservoir_2020
https://efotg.sc.egov.usda.gov/api/CPSFile/35648/642_CB_CPS_Water_Well_2021
https://efotg.sc.egov.usda.gov/api/CPSFile/35658/636_CB_CPS_Water_Harvesting_Catchment_2021
https://efotg.sc.egov.usda.gov/api/CPSFile/35551/378_CB_CPS_Pond_2020
https://efotg.sc.egov.usda.gov/api/CPSFile/35655/533_CB_CPS_Pumping_Plant_2020
https://efotg.sc.egov.usda.gov/api/CPSFile/35635/558_CB_CPS_Roof_Runoff_Structure_2021

HOW CAN WE ADAPT?

Efficient water management and conservation

USE OF EFFICIENT IRRIGATION SYSTEMS

Installing irrigation systems reduces water losses due to evapotranspiration and runoff.
This makes it easier for the crop to have the appropriate amount of water it needs and to
adapt to the decrease in rainfall. In turn, efficient irrigation systems help to use as little
water as possible. Among the systems that are recommended is the drip and sprinkler
irrigation system.

NRCS | SUPPORTED PRACTICES

CODE 449 | IRRIGATION WATER MANAGEMENT

Planning of frequency, time, and amount of daily volume of irrigation in crops.

CODE 441 | MICROIRRIGATION

Irrigation system that applies small amounts of water onto or beneath the soil surface

21


https://efotg.sc.egov.usda.gov/api/CPSFile/35659/449_CB_CPS_Irrigation_Water_Management_2020
https://efotg.sc.egov.usda.gov/api/CPSFile/35652/441_CB_CPS_Irrigation_System%2c_Microirrigation_2020
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in the form of droplets, small streams, or mini-sprinklers through emitters placed along
a water supply line.

CODE 442 | SPRINKLER SYSTEM

Irrigation system that allows irrigation through a sprinkler to irrigate effectively and
uniformly.

HOW CAN WE ADAPT?

Keep soil covered and avoid competition between plants

USE OF MULCH

It consists of applying organic matter or other suitable materials to the soil surface to
prevent light from entering the soil. It also prevents water loss in the soil due to high
temperatures, and reduces competition from weeds or unwanted plants.

Some considerations with practice:

IN RAINY AND HUMID SEASONS | the use of mulch may encourage fungal growth.
Using treated wood as mulch can be detrimental to the plant and inhibit its growth.

INCORPORATION OF COVER CROPS

Incorporation of cover crops helps to keep the soil covered, retain moisture, and add
nutrients to the soil The Natural Resources Conservation Service (NRCS)
recommends some species such as;


https://efotg.sc.egov.usda.gov/api/CPSFile/35653/442_CB_CPS_Sprinkler_System_2021

SOME RECOMMENDED FORAGES

COMMON NAME SCIENTIFIC NAME
MARALFALFA Pennisetum spp. silage, cutting and hauling
, razing, hay, sil; , cutti

SORGHUM Sorghum bicolor gnd hsulir?g stage. cutting

RHODES GRASS Chloris gayana Kunth hay and grazing

VARIETY OF SPECIES Urochloa (antes llamadas uses vary according to
Brachiaria) variety

GUINEA GRASS \ar. MombasayTanzania | Megathyrsus Maximus Egﬁ'“jjjgev cutting and

AFRICAN BERMUDA GRASS Cynodon nlemfuensis hay and grazing

PANGOLA GRASS Digitaria eriantha hay and grazing

CARIBBEAN CUPGRASS Eriochloa polystachya cutting and hauling

ELEPHANT GRASS common cultivar (Merker) Pennisetum purpureum cutting and hauling

SOME RECOMMENDED LEGUMES:

COMMON NAME SCIENTIFIC NAME
LEUCAENA Leucaena leucocephala
MEXICAN LILAC Gliricidia sepium
CALLIANDRA Calliandra calothyrsus
CRATYLIA Cratylia argentea
CLITORIA Clitoria ternatea L Dne.
o %
~
Notes
& J
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Some species of the ginger family or Zingiberaceae provide support and anchorage to
the soil by means of their roots.

NRCS | SUPPORTED PRACTICES
(G nirmETs)

CODE 484 | MULCHING

To improve moisture retention, and support the proper use of irrigation. Reduces erosion
due to the impact of rain on the soil.

CODE 327 | CONSERVATION COVER

Allows the establishment of perennial cover crops to protect the soil and promote
moisture retention.

CODE 340 | COVER CROPS

Leguminous plants, grasses, and other cover plants are established to cover land and
reduce erosion, loss of moisture and nutrients.

24


https://efotg.sc.egov.usda.gov/api/CPSFile/18845/484_CB_CPS_Mulching_2019
https://efotg.sc.egov.usda.gov/api/CPSFile/17365/327_CB_CPS_(Con)servation_Cover_2019
https://efotg.sc.egov.usda.gov/api/CPSFile/17386/340_CB_CPS_Cover_Crop_2019

INCREASED STORM AND
HURRICANE INTENSITY

This section presents some practices towards impacts related to increased intensity of
tropical storms such as: loss or death of crops and operational damages.

EFFECTS OR IMPLICATIONS

on musaceae

CROP LOSS OR DEATH AND OPERATIONAL DAMAGE |

Strong winds that break the pseudostems of plantain and banana trees are one of the
most common factors in crop loss. Large amounts of rainfall in the short periods of
time that come with atmospheric events can flood areas with poorly drained soils or
infiltration areas. Landslides that occur as a result of saturation can result in loss of life
and property damage.

4 N
Notes
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HOW CAN WE ADAPT?

Reduce susceptibility to winds

INCORPORATE AGROFORESTRY SYSTEM |

Interspersing plantain/banana with trees, taking into account that the system does not
produce excessive shade, can protect the crop from strong winds or heavy rains. It can
also serve as habitat for pollinating species, beneficial organisms, and provide another
cash inflow in the case of incorporating fruit trees. Nitrogen-fixing species can improve
the availability of nutrients such as nitrogen in the soil.

INTEGRATING TIMBER TREES INTO THE SYSTEM | can provide the advantage of
additional economic income if the tree reaches economic maturity or falls during
stormy weather.

TREES | can draw water from deeper areas of the soil and bring it to the surface,
allowing associated crops to withstand the impacts that come with drought.




NRCS | SUPPORTED PRACTICES

CODE 379 | FOREST FARMING

Management or establishment of tree or shrub plantings in coordination with the
management and/or cultivation of other non-timber forest plants or products. Seeks to
increase the integration of native species to increase diversity on the property.

CODE 331 | CONTOUR ORCHARD AND OTHER PERENNIAL CROPS

This practice applies to terrain that is not uniform (sloping, elevations). Crops are planted
according to the contour of the land.

WINDBREAK BARRIERS

Windbreaks dampen, diminish, and diversify the direction and intensity with which a
wind current moves in a space of land. Implementing this type of barrier reduces plant
transpiration and branch drop.
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https://efotg.sc.egov.usda.gov/api/CPSFile/18887/379_CB_CPS_Multi-Story_Cropping_2020
https://efotg.sc.egov.usda.gov/api/CPSFile/17382/331_CB_CPS_(Con)tour_Orchard_and_Other_Perennial_Crops_2020

NRCS | SUPPORTED PRACTICES

CODE 380 | WINDBREAK ESTABLISHMENT

The windbreak is a strip or linear trees or shrubs sowing to reduce potential wind
damage.

UNDERPINNING

It consists of anchoring the plants (in the form of a fork), and tying the stem to ensure
that the weight does not cause it to give way and result in losses. The techinique can
decrease the probability of loss due to winds. Materials such as bamboo, cane, and
ropes can be used. Care must be taken not to bend the stem in the process. The labor
available to perform this work and how much production is available at the moment
must also be taken into consideration.
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https://www.nrcs.usda.gov/sites/default/files/2022-10/Windbreak-Shelterbelt_Establishment_380_NHCP_CPS_2021.pdf

HOW CAN WE ADAPT?

Organize and improve the communication of farmers

In times of atmospheric phenomena, communication between producers in the region
can be crucial for the support of operations restoration tasks. In addition, it is beneficial
for establishing technological innovations or best practices for adaptation, financing,
production profitability, marketing, alliances, and the creation of laws and public policies.

HOW CAN WE ADAPT?

Atmospheric events planning and prevention

SECURING CROPS

Although farm insurance tends to be applicable to one type of crop at a time, if qualified,
it serves as a way to economically cover that space in the event of a storm or hurricane
loss.
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ATMOSPHERIC EVENT PLANNING

Preparing the land prior to storms or hurricanes can facilitate the reinstatement of tasks
and work after the event. In view of the possibility of the arrival of high amounts of rain
and winds, it is important to take into account tasks such as:

Creation or cleaning of ditches and storage of rainwater

Removal of debris or materials that can become projectiles, maintain an inventory
of tools and supplies and keep them properly stored

Keep consumables in closed spaces with low possibility of contact with water
Ensure the safety of working personnel and maintain contact after the event

CLIMATE DISASTER ASSISTANCE FOR THE AGRICULTURAL SECTOR AND
PRIVATE LANDS

The USDA's Farm Service Agency (FSA) and Natural Resources Conservation Service
(NRCS) have several programs that can help farmers following a disaster declaration in
Puerto Rico and the Virgin Islands.

The programs mentioned in and are intended to provide guidance on
financial or technical assistance available after the impacts of climatic events such as
hurricanes, droughts or forest fires (as determined by the Secretary of Agriculture).


https://caribbeanclimatehub.org/7-3-fsa-disaster-assistance-for-the-agricultural-sector-and-private-lands/
https://caribbeanclimatehub.org/7-4-nrcs-disaster-assistance-for-agriculture-and-private-lands/
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