CARIBBEAN
CLIMATE HUB

USDAM (4.3

for Tropical Forestry and Agriculture

PRACTICES TO MANAGE
CLIMATE IMPACTS
-~ CACAO

. -k’ﬁ GUIDE FOR ADAPTATION TO CLIMATE CHANGE IN THE CARIBBEAN s

: i o R R i

~

LA ‘\Mgg? G

CARI BBEAN Unlled States Department of




About this

DOCUMENT

Crespo-Vélez, S, Guzman-Colon, D.; Medina Rodriguez, V., Gould, W. (2024). Practices to manage climate
impacts: Cacao. 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's Natural
Resources Conservation Service (USDA - NRCS) through the following interagency
agreements: NRCS-FS NRC21IRA0010846 (FS 21l1A11132650- 264), NRC22IRA0011164
(FS 22-1A-11132650-377), Oak Ridge Institute for Science and Education (ORISE)
22lA11331080-011, USDA Caribbean Climate Hub and the USDA Forest Service
International Institute of Tropical Forestry. 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 management or public
policy actions.

- Intend to replace the experience and knowledge of users in
their field

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

in the cacao sector

CONTEXT

While capable of growing in full sun with selected varieties, cacao, originating in the
Amazon River basin of South America (including Brazil, Ecuador, and Colombia), is
typically cultivated in agroforestry systems, reflecting its preference for the humid
subtropical forest conditions ideal for its production (Flores Dones, 2015). When
established in harmony with the environment, cacao production has the potential to
reduce deforestation, improve the efficiency and conservation of ecosystem services
such as pollination, add to the competitiveness of products in the market and serve
as ecological corridors for birds (Andrade & Segura, 2009). These cacao agroforestry



systems have a positive impact on mitigating the effects of climate change via carbon
sequestration and by providing a habitat for various organisms (Vallejo et al., 2016).

Interestincacao cultivationinthe Caribbean continuesto grow, andithas been presented
as a crop with economic potential for producers. However, it is important to recognize
that these growing areas will be inpacted by increases in temperatures, decreases in
total precipitation, as well as variations in traditional rainfall patterns (Bowden et al., 2021;
Hayhoe, 2013). In a study conducted by Medina et al. 2023, cacao producers already say
they feel significant impacts due to the change in rainfall patterns, both drought and
intense rains that cause runoff, landslides and loss of nutrients.

The impacts of climate change on cacao production are a multifaceted challenge,
and the focus must be on implementing effective strategies that ensure the long-term
sustainability of cacao production in the Caribbean.

€6

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

This section presents some practices regarding impacts related to increased
temperatures.

EFFECTS OR IMPLICATIONS

for cacao agroforestry systems

CROPS SUSCEPTIBLE TO HIGH TEMPERATURES | Cacao trees have an ideal
temperature range for optimal growth, and deviations from this range can lead to lower
yield and bean quality.

CHANGES IN FLOWERING TIMES AND HEAT STRESS | Production can experience
changes in flowering periods and challenges for pollination. There may also be changes
in the fruiting and harvest season. This implies an inefficient use of plant resources and
energy, decreasing the productivity and quality of the harvest.

HOW CAN WE ADAPT?

integration of more resistant varieties

CONTROLLED POLLINATION SEEDS OR CACAO GRAFTS

Some of these varieties can avoid low production and resist diseases that come with
increases in temperature and humidity. It should be taken into consideration that some
varieties may have greater production or resistance to environmental conditions, but do
not have the same quality as others.



The Tropical Agricultural Research Station, or TARS, has a collection of clones (varieties)
available. For more information visit ARS.

NRCS | SUPPORTED PRACTICES

CONSERVATION INNOVATION GRANTS PROGRAM (CIG)

The program provides technical and financial support for research, evaluation of
practices and other innovations for on-farm and on-the-ground conservation. This
includes the establishment and research for heat- or drought-resistant varieties.

OTHER | PROGRAMS OR RESOURCES

GRANTS FOR PRODUCERS - SUSTAINABLE AGRICULTURE
RESEARCH AND EDUCATION GRANTS (SARE)

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


https://www.ars.usda.gov/southeast-area/mayaguez-pr/tropical-crops-and-germplasm-research/docs/introduction-increase-maintenance-evaluation-and-distribution-of-cacao-germplasm/
https://www.nrcs.usda.gov/programs-initiatives/cig-conservation-innovation-grants
https://southern.sare.org/grants/apply-for-a-grant/producer-grants/
https://southern.sare.org/grants/apply-for-a-grant/producer-grants/

HOW CAN WE ADAPT?

Reducing agroecosystem temperature

INCORPORATE AGROFORESTRY SYSTEMS

Integrating and interspersing trees such as laurel (capa prieto; Cordia alliodora), cedar
(Cedrela odorata L.), citrus, guava (Psidium sp.), guama (Inga edulis), moca (Andira inermis),
other fruit trees and service trees provide shade to the crop and fortify the system. The
final shade percentage will depend on the topography, elevation and type of shade it
receives. The agroforestry system can serve as a habitat for pollinator species, beneficial
organisms and, when incorporating fruit trees, it can provide another source of income
for the home. For better guidance, you should consult with your nearest AES or NRCS
regional office.

This can provide an additional source of income if the tree reaches economic maturity.

€€

Heat stress can affect flowering time. Integrating more resistant varieties, reducing
the temperature of the agroecosystem and incorporating agroforestry systems
are some adaptation practices for climate change.




It must be taken into consideration that crops in production have to receive sufficient
nutrients and water, and that trees and crops do not compete with one another.

You can also consult
tolearnabout otherresources and practices regarding the integration
of trees into your crops.

NRCS | SUPPORTED PRACTICES

CODE 379 | STANDARD FOREST FARMING

Management or establishment of tree or shrub plantings in coordination with other plants
or non-timber forest products. It aims to increase the inclusion of native species to enhance
diversity on the land. Establishing woody plants by planting seedlings or cuttings, either by
direct sowing or natural sowing.

CODE 612 | TREE/SHRUB ESTABLISHMENT
Establishment of woody plants through the planting of seedlings or grafts.

CODE 490 | TREE/SHRUB SITE PREPARATION

Treatment of planting sites to enhance the success of natural or artificial regeneration of
desired trees and/or shrubs.

CODE 422 | HEDGEROW PLANTING

Linear planting of plants for conservation purposes and as a food source for pollinators.

& N
Notes

/
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https://caribbeanclimatehub.org/29395-2/?lang=es
https://caribbeanclimatehub.org/29395-2/?lang=es
https://efotg.sc.egov.usda.gov/api/CPSFile/18887/379_CB_CPS_Multi-Story_Cropping_2020
https://efotg.sc.egov.usda.gov/api/CPSFile/20056/612_CB_CPS_Tree-Shrub_Establishment_2020
https://efotg.sc.egov.usda.gov/api/CPSFile/20378/490_CB_CPS_Tree-Shrub_Site_Preparation_2020
https://efotg.sc.egov.usda.gov/api/CPSFile/17478/422_CB_CPS_Hedgerow_Planting_2020
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CHANGES IN RAINFALL
PATTERNS

This section addresses some practices to address impacts related to changes in
precipitation patterns such as: difficulty in predicting rainfall availability and increases in
the probability of erosion and landslides.

EFFECTS OR IMPLICATIONS

for cacao agroforestry systems

DIFFICULTY IN PREDICTING WATER AVAILABILITY DURING THE YEAR | The lack
of certainty in predicting rainfall patterns affects planting planning and the projected
production yield.

INCREASE IN SEASONALITY ALONG WITH THE EFFECT OF STORMS AND HURRICANES
Changes in seasonality can affect cacao development and flowering, as well as
important cacao pollinators.

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
information on precipitation for agricultural projects. Knowing the amount of water
your land receives makes it easier to monitor dry periods or periods when the soil is
oversaturated by rain. This information is useful for implementing practices or actions
focused on adapting to these weather-related effects.



U.S. Drought Monitor January 2, 2024
- (Released Thursday, Jan. 4, 2024)
Caribbean Valid 7 a.m. EST
Intensity:
Saint Thomas saint John |:| None
1 o abnormally Dry

|:| D1 Moderate Drought

l:l D2 Severs Drought
B o: extreme Drought
O éJ ="t - D4 Exceptional Drought
Mm

The Drought Monitor focuses on broad-scale
conditions. Local condiffons may vary. For more
m!ormabon on the Drougm Monﬁor go to
https:i

U.S. snd Puerto Rico Author
Lindsay Johnson
Matianal Drought Mitigation Canter
fic 1§13 g Virggirn Authy

Saint Cro X

droughtmonitor.unl.edu Eggavr;o S

NWS | NATIONAL WEATHER SERVICE PROGRAMS

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

CONDITION MONITORING OBSERVER REPORTS (CMOR)

Atool for submitting reports (with or without images) about changes in rainfall or drought
conditions in your area. These reports can be used to keep a log of climate changes in
your area and are essential for updating drought maps.

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 aid at critical times of drought use and analyze the monitor

data for their decision-making.

Water availability may be affected by climate change, which can make crop
planning and performance difficult.
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https://www.cocorahs.org/state.aspx?state=vi
https://caribbeanclimatehub.org/informes-de-observacion-y-monitoreo-de-la-sequia/?lang=es
https://droughtimpacts.unl.edu/Tools/ConditionMonitoringObservations.aspx
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HOW CAN WE ADAPT?

Avoid pooling or oversaturation of the soil

ESTABLISH DRAINAGE

This practice channels, diverts, and manages runoff from rain or irrigation. This also
prevents pooling that can result in root or crop rot, or creating wet conditions ideal for
some diseases.

NRCS | SUPPORTED PRACTICES

CODE 554 | DRAINAGE WATER MANAGEMENT

Regulation of drainage water flow in an agricultural system.

HOW CAN WE ADAPT

Channel water flow and movement

ESTABLISH HILLSIDE DITCHES

Establishing ditches or a narrow channel built along the slope in steeply sloped terrain
is effective for channeling or managing runoff from rain or irrigation. This practice is
ideal in poorly permeable soils and where there is a high concentration of precipitation,
helping to prevent root rot due to fungi and bacteria.

MAINTAIN NATURAL CHANNELS OR DITCHES

Observing rainfall or irrigation is channeled and moves on the ground naturally is
important to establish the trenches in the most suitable places that least disturb the
ecosystem. This makes it easier to make design decisions.

c N
Notes



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

Digging a ditch in the lower part of the hillside, and following its contours, helps divert
runoff and water to avoid erosion and damage to crops.

CODE 607 | SURFACE DRAIN, FIELD DITCH

An infiltration ditch is a graduated channel on the field surface to collect and divert excess
water.

HOW CAN WE ADAPT?

Contour planting on slopes

CONTOUR PLANTING

Tree planting is designed to follow the shape of the terrain along slopes. This reduces
erosion and water loss. Trenches can also be developed during planting for runoff
management and water use.

VEGETATIVE BARRIER OR LIVING HEDGE

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

NRCS | SUPPORTED PRACTICES

CODE 331 | CONTOUR ORCHARD AND OTHER PERENNIAL CROPS

Planting on or near the area or slope contour. This practice applies to terrain that is not
uniform (with slopes, elevations). It supports planting crops according to the contour of the
terrain.

CODE 601 | VEGETATIVE BARRIER

Permanent strips of vegetation established along the general contour of hillsides or across
runoff flow areas. Collecting and diverting excess water.

13


https://efotg.sc.egov.usda.gov/api/CPSFile/35262/423_CB_CPS_Hillside_Ditch_2022
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/17382/331_CB_CPS_(Con)tour_Orchard_and_Other_Perennial_Crops_2020
https://efotg.sc.egov.usda.gov/api/CPSFile/20076/601_CB_CPS_Vegetative_Barrier_2020
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HOW CAN WE ADAPT?

Develop and implement integrated pest management (IPM)

Integrated Pest Management (IPM) is a set of practices that focus on preventing and
controlling pests in crops. Some of the practices included in IPM are:

PHYTOSANITARY MANAGEMENT

Removing dead fruits, leaves, and stems limits the spread of diseases in crops and can
control their growth. All fruit can be removed from the tree as soon as harvest time is
over.

COMPETITION MANAGEMENT
The removal of vines prevents competition for nutrients and therefore the plant
will have a better yield.

IMPLEMENTATION OF PEST TRAPS

Some examples of traps are chromatic traps to catch flies, aphids and mites and
nightlight traps to catch leaf-boring insects such as some moths (S. frugiperda)
and butterflies.

Consider that these traps can catch cacao pollinating insects such as some flies of the
order Diptera of the family Ceratopogonidae.

In addition to trapping, monitoring is an essential part of preventive and active



management and may include field observation and/or direct counts of the species of
interest per unit area.

Formore information on other forms of biological control or Integrated Pest Management
(IPM), refer to the documents of the Agricultural Extension Service:

VIRGIN ISLANDS
Integrated Pest Management Identification

NRCS | SUPPORTED PRACTICES

CODE 595 | PEST MANAGEMENT CONSERVATION SYSTEM

The implementation of an integrated pest management (IPM) system that integrates
conservation practices helps to reduce damage and support crop health.

15


https://www.uvi.edu/community/cooperative-extension-service/agriculture-and-natural-resources/integrated-pest-management.html
https://efotg.sc.egov.usda.gov/api/CPSFile/18919/595_CB_CPS_Pest_Management_(Con)servation_System_2020
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HOW CAN WE ADAPT?

Create shelter for pollinators

CREATE SHELTER FOR POLLINATORS

The main pollinators of cacao are usually flies of species of the genus Forcipomyia,
Atrichopogon and Dasyhelea. Small spaces high in humidity can be created, such
as pieces of plantain or banana stems, bromeliads or plants from the Strelitziaceae
family such as the bird of paradise, so that the pollinator larvae can develop.

Constant monitoring must be maintained in these humid spaces to prevent the spread
of fungi or bacteria.

HOW CAN WE ADAPT?

Manual pollination

MANUAL POLLINATION

Although it requires training, manual pollination is an option that has been implemented
in some international farms. This can be done with a fine tweezer to increase the
chances of the fruit setting. It is important to take having the capacity for this practice
into consideration.



NRCS | SUPPORTED PRACTICES

CONSERVATION INNOVATION GRANTS (CIG) PROGRAM

The program provides technical and financial support for research, evaluation of practices
and other innovations for on-farm and on-the-ground conservation. This includes trying
out machinery or innovative practices for fruit pollination.

CODE 420 | WILDLIFE HABITAT PLANTING

Planting herbaceous vegetation or shrubs to establish habitats for wildlife (this includes
small pollinators).

OTHER | PROGRAMS OR RESOURCES

GRANTS FOR PRODUCERS - SUSTAINABLE AGRICULTURE RESEARCH AND
EDUCATION GRANTS (SARE)

It finances field testing projects, on-farm demonstrations, research and experiments,
marketing initiatives, among others, on already established farms and ranches.

/ N
Notes
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https://cig.sc.egov.usda.gov/?utm_source=nrcs-cig&utm_medium=site&utm_campaign=obv-redirect
https://efotg.sc.egov.usda.gov/api/CPSFile/20138/420_CB_CPS_Wildlife_Habitat_Planting_2020
https://southern.sare.org/grants/apply-for-a-grant/producer-grants/
https://southern.sare.org/grants/apply-for-a-grant/producer-grants/
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DROUGHT

This section presents some practices regarding drought-related impacts such as: water
rationing, decreased crop yields, and the proliferation of pests and unwanted plants.

EFFECTS OR IMPLICATIONS

for cacao agroforestry systems

DECREASE IN HARVEST YIELD | Cacao trees require a constant supply of water
throughout the year. Lack of water can cause stress in plants, and therefore reduced
yield.

WATER RATIONING | Droughts bring about a reduction in the amount of water available.
This can cause water stress, which affects tree health and fruit development.

PROLIFERATION OF PESTS | Droughts can cause water stress, which affects the health
of the trees and the development of the fruit, and therefore a higher incidence of pests
and diseases. It may also lead to an increase in the growth of invasive or unwanted
plants.

Notes




HOW CAN WE ADAPT?

Improve soil quality

CREATION AND INCORPORATION OF COMPOST

Compost improves soil quality, improves soil moisture retention, reduces the need for
external inputs and reduces costs related to the implementation of synthetic fertilizers.
These factors create a more suitable environment to keep the soil moist for a longer
time in dry seasons.

SOIL AMENDMENT INCORPORATION

In addition to compost, there are other carbon-rich materials such as wood shavings,
pulverized paper, coal ashes or wood. 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 include:

BIOCHAR | This is a carbon-based soil amendment that is produced when biomass
is heated in a controlled space to temperatures exceeding 350 ‘C or 662 °F. This
amendment is used to increase soil pH, remediate contaminated soils, sequester
carbon, reduce greenhouse gas emissions and improve soil moisture (Malone et. al,
2023; Dumas et. al. 2021).
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MYCORRHIZAE | Mycorrhizae are a beneficial association between fungi and roots of
trees or plants. Periodic use of mycorrhizae promotes root growth and enhances water
and nutrient uptake.

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

NRCS | SUPPORTED PRACTICES

CODE 317 | COMPOSTING FACILITY

Development of a composting facility for agricultural or plant material.

CODE 808 | SOIL CARBON AMENDMENT

The use of amendments derived from plant residues such as wood chips, ashes, biochar,
or others to improve the physical, chemical, and biological properties of the soil.


https://efotg.sc.egov.usda.gov/api/CPSFile/17361/317_CB_IR_Composting_Facility_2020_Spanish
https://efotg.sc.egov.usda.gov/api/CPSFile/27232/808_CA_ICPS_Soil_Carbon_Amendment_2020

HOW CAN WE ADAPT?

Implementation of water conservation mechanisms

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

-

You can take advantage of rainy seasons for water capture and storage. Captured water
can also be used for tasks such as cleaning areas and tools to reduce operational costs.

The installation of water channels on the roofs of nurseries or other structures facilitates
the capture process.

WATER EXTRACTION OR PUMPING SYSTEM
This process must be done in accordance with the established laws. A water
extraction or pumping system may be needed if the catchment system cannot be
operated by gravity. This applies to wells, flat areas or structures where the catchment
system is at or below the level of the area of use.

21



OTHER | PROGRAMS OR RESOURCES

EFFICIENT USE OF IRRIGATION WATER IN VEGETABLE AND OTHER CROPS FARMS.
2023. (Spanish language)

NRCS | SUPPORTED PRACTICES
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FOR STORAGE
CODE 436 | IRRIGATION RESERVOIR

Construction of a well or tank to store water for irrigation

CODE 636 | WATER HARVESTING CATCHMENT

A structure designed to capture water for conservation purposes.

CODE 642 | WATER WELL

A hole drilled, dug, driven, or otherwise constructed into an aquifer for agricultural water
consumption.

CODE 378 | POND

A water impoundment made by constructing an embankment, by excavation, or by a
combination of both.

FOR WATER FLOW AND CHANNELING
CODE 533 | PUMPING PLANT

A facility that delivers water at the pressure and flow rate necessary to meet irrigation or
livestock needs.

CODE 558 | ROOF RUNOFF STRUCTURE

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


https://www.uprm.edu/sea/manual-uso-eficiente-del-agua-de-riego-en-fincas-de-hortalizas-y-otros-cultivos-1-pdf/?fbclid=IwAR1QV-9mACTOUDwxkIiYchrcoThWvT_7d4G-c3WrbVeyoGF-dZIRY1PqXkM
https://www.uprm.edu/sea/manual-uso-eficiente-del-agua-de-riego-en-fincas-de-hortalizas-y-otros-cultivos-1-pdf/?fbclid=IwAR1QV-9mACTOUDwxkIiYchrcoThWvT_7d4G-c3WrbVeyoGF-dZIRY1PqXkM
https://efotg.sc.egov.usda.gov/api/CPSFile/35650/436_CB_CPS_Irrigation_Reservoir_2020
https://efotg.sc.egov.usda.gov/api/CPSFile/35658/636_CB_CPS_Water_Harvesting_Catchment_2021
https://efotg.sc.egov.usda.gov/api/CPSFile/35648/642_CB_CPS_Water_Well_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?

Keep soil covered and avoid competition among plants

REDUCING OR LIMITING PRUNING DURING PERIODS OF DROUGHT
Pruning during long periods of drought can increase temperatures on the farm and
increase soil evapotranspiration.

USE OF MULCH ON THE SOIL

It consists of applying plant remains or other suitable materials to the surface of the
land to prevent light from entering the soil and to reduce the loss of water in the soil
through evaporation.

Caution should be taken with this practice in rainy and humid seasons as it may
encourage the growth of fungi.

INCORPORATION OF COVER CROPS
They help keep the soil covered, retain moisture and add nutrients to the soil. The Natural
Resources Conservation Service or NRCS recommends some species, such as:

23
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SOME RECOMMENDED FORAGES

COMMON NAME

SCIENTIFIC NAME

MARALFALFA Pennisetum spp. silage, cutting and hauling
Sorah bicol grazing, hay, silage, cutting

SORGHUM orghum bicolor and hauling

RHODES GRASS Chloris gayana Kunth hay and grazing

VARIETY OF SPECIES Urochloa (antes llamadas uses vary according to

Brachiaria)

variety

GUINEA GRASS var. Mombasa y Tanzania

Megathyrsus Maximus

hay, silage, cutting and

hauling
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 (Merken Pennisetum purpureum cutting and hauling

D B ———Ci

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 %

Some species from the ginger or Zingiberaceae family provide support and soil

anchoring through their roots.



NRCS | SUPPORTED PRACTICES

CODE 484 | MULCHING

It improves moisture retention and supports proper use of irrigation, while reducing
erosion due to the impact of rain on the soil.

CODE 327 | CONSERVATION COVER

It enables establishing perennial cover plants to protect the soil and promote moisture
retention.

CODE 340 | COVER CROPS

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

HOW CAN WE ADAPT?

Fire prevention

REDUCE THE FREQUENCY OF FOREST FIRES

Pruning and clearing woody material that can become fuel helps prevent fires and
reduce the frequency of forest fires. If hedges or windbreak barriers are used on the
field, it is important to choose species that do not burn quickly.
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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

FIREBREAKS OR NON-VEGETATION STRIPS
The establishment of firebreaks in places susceptible to fire is key to preventing the
spread of fire to other areas and to make it easy to control.

NRCS | SUPPORTED PRACTICES

CODE 660 | TREE SHRUB PRUNING

Selective removal of trees or branches to reduce the incidence of forest fires, promote
plant health, productivity and vigor, and minimize excessive pest pressure.

CODE 384 | WOODY RESIDUE TREATMENT

Reduce and manage woody species waste on the ground to avoid fires or related
natural disasters.

CODE 394 | FIREBREAK

Apermanent ortemporary strip of land with bare soil or planted with fire-resistant vegetation
for the purpose of stopping fires.

USDA | FOREST SERVICE

COOPERATIVE FIRE PROGRAM

The Forest Service together with the Fire Department and other agencies are in charge of
restoring and maintaining landscapes, educating the community on how to withstand a
wildfire and how to manage risk effectively.

OTHER | PROGRAMS OR RESOURCES

SALVAGING WOOD

This page provides information on how to economically profit from fallen or removed trees,
limbs and/or logs. This removal also decreases matter that can serve as potential fire fuels.
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https://efotg.sc.egov.usda.gov/api/CPSFile/29968/660_CB_CPS_Tree-Shrub_Pruning_2020
https://efotg.sc.egov.usda.gov/api/CPSFile/20338/384_CB_CPS_Woody_Residue_Treatment_2020
https://efotg.sc.egov.usda.gov/api/CPSFile/17441/394_CB_CPS_Firebreak_2019
https://caribbeanclimatehub.org/resources/wood-salvage/
https://www.fs.usda.gov/detailfull/iitf/spforestry/?cid=fseprd519853

FIRE SERVICES IN THE VIRGIN ISLANDS
This page provides emergency telephone numbers and preventive measures to avoid fires
in the Virgin Islands.

PUERTO RICO FIREFIGHTERS DEPARTMENT
This page provides educational information, emergency telephone numbers by zones and
districts, and preventive measures to avoid fires in Puerto Rico.
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http://vifems.org/
http://vifems.org/
https://www.bomberos.pr.gov/

INCREASED INTENSITY OF
TROPICAL STORMS

EFFECTS OR IMPLICATIONS

crop loss or death and operational damage

The increased severity of storms and hurricanes can uproot trees, damage operations
infrastructure, and cause crop yield losses. Prolonged or excessive rainfall can lead to
flooding, which encourages root rot and the growth of fungi and bacteria.

HOW CAN WE ADAPT?

Tree pruning

TREE PRUNING
Pruning periodically and outside of wet seasons is beneficial to keep diseases away.
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The following types of pruning are considered of utmost importance:

PHYTOSANITARY PRUNING
It is usually done after harvest. Wilted, diseased or broken parts are removed. Branches that
are closest to contact with the ground are also pruned.

RENEWAL PRUNING

Renewal pruning allows an adult coffee tree to be used for a new production cycle. This
pruning allows the tree to grow back with the root system of a full-grown, mature tree. In this
way, it can withstand strong winds and absorb water and nutrients more efficiently.

NRCS | SUPPORTED PRACTICES

CODE 660 | TREE-SHRUB PRUNING

Removal of parts of shrubs or trees to maintain or enhance productivity, health, and
reduce pest impact.
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https://efotg.sc.egov.usda.gov/api/CPSFile/29968/660_CB_CPS_Tree-Shrub_Pruning_2020

HOW CAN WE ADAPT?

Decrease wind entry into the land

WINDBREAKER BARRIERS

Windbreaker barriers dampen, diminish and diversify the direction and intensity with
which a wind current moves in a space of land. Implementing these types of barriers
reduces transpiration in plants and falling branches or trees.

NRCS | SUPPORTED PRACTICES

CODE 380 | WINDBREAK/ SHELTERBREAK

Awindbreaker barrier is a strip or linear planting of trees or shrubs to reduce potential wind
damage.
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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 farmer communication

During times of atmospheric events, communication among producers in the region
can be crucial to support tasks to restore operations.

In addition, it serves as a benefit to establish technologicalinnovations or best adaptation
practices, financing, production profitability, marketing, alliances and the creation of
laws and public policies.

HOW CAN WE ADAPT?

Planning and prevention when facing atmospheric events

SECURING CROPS

Although agriculturalinsurance tends to be applicable to a single type of crop, qualifying
for such insurance serves as a financial safeguard for that space in the event of loss due
to storms or hurricanes.

ATMOSPHERIC EVENT PLANNING

El Servicio de Extension Agricola ha desarrollado un Plan de Emergencias para
preparacion ante fenomenos atmosféricos para cosechas y fincas. Puede ver mas
informacion en los enlaces de arriba.

AID FOR CLIMATE DISASTERS FOR THE AGRICULTURAL SECTOR AND PRIVATE
LANDS

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

The programs mentioned in Resources 7.3 and 7.4 are intended to provide guidance
on financial or technical aid available following the impact of climatic events such as
hurricanes, droughts, or forest fires (as determined by the Ministry of Agriculture).
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https://caribbeanclimatehub.org/28842-2/?lang=es
https://caribbeanclimatehub.org/28842-2/?lang=es
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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