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The resources presented in this document DO NOT:

- Impose or recommend specific management actions or public policy.
- Aim to replace experience and knowledge of the people working the
land.

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

CONTEXT

According to agricultural censuses since 1954, there are no reports of specific coffee
plantings for commercial purposes in the Virgin Islands. However, coffee is a crop of
special economic importance to the mountainous coffee-growing region of Puerto Rico,
whose industry serves as the economic engine of the area (Diaz & Hunsberger, 2018).
This area meets the climatic requirements necessary for the successful cultivation of
Arabica coffee (Coffea arabica), which can be marketed as specialty coffee, and among
other varieties. However, coffee is highly sensitive to changing climate (Fain, 2018; Davis
et al, 2012). Any exposure to fluctuations well above optimum ranges could cause
accelerated flowering, loss of bean quality, and delayed growth.

Globally, coffee production has been negatively affected by conditions related to
climate change, and the Caribbean is no exception (Bunn et. al. 2015). Several climate
scenarios point out that large areas of traditional coffee growing regions in Puerto Rico
may face a rise in mean annual temperatures that could exceed the optimal ranges for



successful coffee development (Canals et al,, 2022; Fain et al, 2018). Coffee growing is
alsovulnerable to both the amount of precipitation and the timing of precipitation events.
Traditionally, flowering and harvesting are synchronized with rainy periods within the
dry periods. Thus, changes in the amount of expected precipitation (1905-2540 mm; 75-
100 inches) and uncertainty in forecasts make it difficult to analyze potential economic
losses in the sector (Flores et al., 2018). For example, while heavy rains interrupt coffee
flowering, changes in rainfall patterns can cause problems in production, yield, drying
and processing. Consequently, the quality and commercialization of coffee may be
reduced (Pham et. al. 2019).

Although full sun coffee produces up to 40% higher yields, it also faces nutritional
challenges and heat stress, which implies greater use of external inputs (Flores et al,
2018). Full sun coffee plantations are more susceptible to excessive winds from storms
and experience more extreme temperature fluctuations, which can exacerbate the
proliferation of undesirable plants and diseases. To offset these challenges, farmers
are diversifying crops and exploring resilient coffee varieties. Practices that promote a
shade-grown coffee agroforestry system are often best suited for adaptation to climate
change impacts (Anderzen et al., 2020; Borkhataria et al., 2012; Diaz & Hunsberger, 2018).
Among these is the importance of taking care of soil quality, since changes in rainfall
patterns, prolonged periods of drought and excessive humidity affect the stability and
availability of nutrients. Ultimately, the strategic use of water and soil conservation are
some of the tools to safeguard the future of coffee production in the mountainous
areas of the island. Sustainably produced coffee can promote economic development,
support biodiversity, improve food security and adapt to the effects of climate change.
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Below, the USDA Caribbean Climate Hub presents some conservation and
adaptation practices aimed at managing coffee in agroforestry or shade-grown
systems. It is important to define management objectives in your project before
implementing any practice that addresses expected climate impacts in the
region. The Adaptation Guide and Workbook that accompanies this publication
will assist you in the process of defining management objectives in accordance
with the climatic reality of the area.




INCREASING TEMPERATURES

This section presents some adaptation practices related to high temperatures, and
heat stress.

EFFECTS ORIMPLICATIONS

on Coffee

CROPS SUSCEPTIBLE TO HIGH TEMPERATURES | High temperatures influence
flowering, harvest, production, pollination and timing of fruit. The effects of heat stress
can be observed as: decreased plant growth, abortion of flowers, yellowing and loss
of leaves. The combination of high temperatures with high humidity in the environment
also increases the likelihood of fungal growth and other diseases.

HOW CAN WE ADAPT?

Integration of More Resistant Varieties

USE OF COFEE VARIETIES
Using coffee varieties that are tolerant to climatic conditions can maintain production
and resist diseases resulting from higher temperature and humidity. The Agricultural



Extension Service or SEA, suggests the use of varieties such as Limani or Fronton
(Sarchimor or Catimor) (Fronton is resistant to rust). Some researchers in Latin America
suggest using Coffea canephora species of the Robusta type (usually used as
rootstock for grafting) as a bean to experiment and improve because it is believed to
be more tolerant to high temperatures and changes in rainfall,. Other new research has
questioned their tolerance (Kath et. al. 2020).

It should be taken into consideration that some varieties may have greater production or
resistance to environmental conditions, but have different quality as the others.

The SEA has a guide on coffee management and the most appropriate varieties for
planting in the Caribbean. For more information visit these documents:

NRCS | SUPPORTED PRACTICES

CONSERVATION INNOVATION GRANTS PROGRAM (CIG)

This 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 of heat or drought tolerant varieties.

OTHER | PROGRAMS OR RESOURCES

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

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

/ N
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https://cig.sc.egov.usda.gov/?utm_source=nrcs-cig&utm_medium=site&utm_campaign=obv-redirect
https://southern.sare.org/grants/apply-for-a-grant/producer-grants/
https://southern.sare.org/grants/apply-for-a-grant/producer-grants/
https://www.google.com/url?q=https://www.uprm.edu/cafe/wp-content/uploads/sites/292/2019/05/Guia-practica-para-la-produccion-de-Cafe-sugerencias-Carmen-MIGUEL-MONROIG.pdf&sa=D&source=editors&ust=1727452758614096&usg=AOvVaw3tKM5qFz6EwaG8tVuwM4HU
https://www.google.com/url?q=https://www.uprm.edu/cafe/wp-content/uploads/sites/292/2019/05/Guia-practica-para-la-produccion-de-Cafe-sugerencias-Carmen-MIGUEL-MONROIG.pdf&sa=D&source=editors&ust=1727452758614096&usg=AOvVaw3tKM5qFz6EwaG8tVuwM4HU
https://www.google.com/url?q=https://www.uprm.edu/cafe/wp-content/uploads/sites/292/2019/05/Guia-practica-para-la-produccion-de-Cafe-sugerencias-Carmen-MIGUEL-MONROIG.pdf&sa=D&source=editors&ust=1727452758614096&usg=AOvVaw3tKM5qFz6EwaG8tVuwM4HU

HOW CAN WE ADAPR?

Reducing agroecosystem temperature

INCORPORATING AGROECOFORESTRY SYSTEMS

Integrating and interspersing trees such as laurel (Licaria sp. or Ocotea sp.), cedar
(Cedrela odorata or Hyeronima clusioides), citrus (Citrus sp.), guama (Inga vera),
cabbage bark (Andira inermis), other fruit and service trees provide shade and fortify
the system. In general, it is suggested to maintain between 30% shade to generate an
ideal microclimate and generate protection for the coffee trees (Flores et. al. 2018). Final
determinations will depend on topography, elevation and type of shade received.

Agroforestry systems can also be a habitat for pollinator species and beneficial

organisms, and they provide an additional source of income if fruit or timber trees are

incorporated. For better guidance, you should consult with your nearest SEA or NRCS

regional office.

- Incorporating timber trees into the system may provide the advantage of an
additional source of income if the tree reaches economic maturity.

It's important to make sure that crops in production are receiving enough nutrients and
water, and that trees and crops are not competing with each other.
Also see


https://caribbeanclimatehub.org/29395-2/?lang=es

NRCS | SUPPORTED PRACTICES

CODE 379 | MULTI-LEVEL PLANTING OR FOREST FARMING

Managing or establishing stands of trees or shrubs in coordination with the management
and/or cultivation of plants or non timber forest products. It aims to increase the
inclusion of native species to enhance diversity on the land.

CODE 612 | TREE/SHRUB ESTABLISHMENT

Establishing woody plants by planting, direct seeding, or through natural regeneration.

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 | CONSERVATION STRIPS OR HEDGEROWS
Linear planting of plants for conservation purposes and as a food source for pollinators.

o

~

Notes
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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/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 presents some practices related to impacts such as difficulty in predicting
rainfall availability, increased likelihood of erosion and landslides, and the proliferation
of pests and diseases.

EFFECTS OR IMPLICATIONS

on coffee

DIFFICULTY IN PREDICTING WATER AVAILABILITY THROUGHOUT THE YEAR| The
lack of certainty in forecasting rainfall patterns affects crop planning and the projected
production yields.

PROLIFERATION OF PESTS| Droughts can cause water stress, affecting tree health and
bean development. An unhealthy tree will then have a higher incidence of pests and
diseases, an increased probability of rust and fruit rot. It can also lead to an increase in
pests such as the coffee berry borer (Hypothenemus hampei) and the coffee leaf miner
(Leucoptera coffeella).

SATURATED SOIL INCREASES THE LIKELIHOOD OF EROSION AND LANDSLIDES]|
Coffee growing areas in the mountains are usually susceptible to erosion from runoff,
which can cause loss of life and property damage. Excessive rainfall can lead to soil
erosion and nutrient leaching.

HOW CAN WE ADAPT?

Local Climate Data Collection and Analysis

PRECIPITATION AND MONITORING
Tools such as rain gauges or other means of data collection are used to obtain accurate



precipitation data for farming projects. This provides information about the amount of
water your land receives and facilitates monitoring dry periods or the possibility of soil
oversaturation due to rainfall. This information is useful for implementing practices
focused on these weather-related effects.

4 A\
U.S. Drought Monitor January 2, 2024
Fy (Released Thursday, Jan. 4, 2024)
Ca ribbean Valid 7 a.m. EST
Intensity:
Saint Thomas Saint John l:l MNone
w ¢ ® O [ o Abnormally Dry
(‘\'v‘“"m—hh—-«_h l:l D1 Mederate Drought
< \M . l:] D2 Severe Drought

. f,.& - D3 Extreme Drought
¢ il
N éﬂM\& ‘J’ e - D4 Exceptional Drought
it _
. The Drought Monitor focuses on broad-scale

conrditions. Local conditions may vary. For more
o) information on the Drought Monitor, go fo
hifps: htmonitor. unl. edu/About. aspx

Saint CrolX s ang Pusito Rico Author:

Lindsay Jahnsan
Mational Drought Mitigation Cantar

Pacific Islands and Virgin [slards Author,

Richard Haim
NCEWNOAA

NWS | CITIZEN SCIENCE DATA COLLECTION PROGRAMS

COMMUNITY COLLABORATIVE RAIN, HAIL & SNOW NETWORK (CoCoRaHs)
A program that lets you measure and record the amount of daily rainfall on your land
using a rain gauge and compare it with different sectors of the Puerto Rico and the
Virgin Islands.

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.

HOW CAN WE ADAPT?

Avoid oversaturation of water in the soil

ESTABLISHING DRAINAGE

This practice channels, diverts, and manages runoff from rain orirrigation. It also prevents
waterlogging that can lead to root or crop rot or the creation of moisture conditions
suitable for some diseases.

11


https://www.cocorahs.org/state.aspx?state=pr
https://caribbeanclimatehub.org/informes-de-observacion-y-monitoreo-de-la-sequia/?lang=es

NRCS | SUPPORTED PRACTICES

CODE 554 | WATER DRAINAGE SYSTEM

Regulation of drainage water flow in an agricultural system.

HOW CAN WE ADAPT?

Channel fall and movement of water on the ground

ESTABLISHING 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 from fungi and bacteria.

MAINTAINING NATURAL CHANNELS OR DITCHES ON THE FARM

Observing how rain or irrigation runoff is naturally channeled and moves on the land is
important for establishing ditches in the most suitable locations that least disturb the
ecosystem. This makes it easier to make design decisions.

NRCS | SUPPORTED PRACTICES
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CODE 423 | HILLSIDE DITCH

The construction of a ditch at the lower part of the hillside, developed along the contour,
helps divert runoff and water to prevent erosion and crop damage.

CODE 607 | INFILTRATION DITCH
An infiltration ditch is a graded channel on the field surface for collecting and conveying
excess water.

Notes



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://www.nrcs.usda.gov/sites/default/files/2023-04/554-NHCP-CPS-Drainage-Water-Management-2023.pdf

HOW CAN WE ADAPT?

Contour farming

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 PLANTING OF TREES AND PERENNIAL CROPS

Planting on or near the area or slope contour. This practice applies to non-uniform
terrains (with slopes, elevations). It supports planting crops according to the contour of
the terrain.

CODE 601 | VEGETATIVE BARRIER OR LIVING HEDGES

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

f N
Notes

~
-
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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 diseased fruits, leaves, and stems limits the spread of diseases in crops and
can control their growth. All fruits from the tree can be removed as soon as the harvesting
period is over.

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

IMPLEMENTATION OF TRAPS

Some examples of the implementation of traps are the alcohol-based aromatic
homemade traps for both coffee berry borer and other pests of interest. The use of
traps is recommended.

BIOLOGICAL CONTROL
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. This can be per plant or per plant vegetative structures such as



the stem or leaves. Some examples:

The Beauveria bassiana fungus, is a natural enemy of the coffee berry borer which
infects the insect and causes its death. It can be purchased commercially.

Use of beneficial fungi such as Trichoderma spp. can compete with or eliminate
some pathogens of interest. These can also be purchased commercially.

The University of Puerto Rico, College of Agricultural Sciences has drafted an
.You
can access it for more information.

, refer to the documents of the
Agricultural Extension Service:

NRCS | SUPPORTED PRACTICES

CODE 595 | PEST MANAGEMENT IN CONSERVATION SYSTEMS

Implementing an Integrated Pest Management (IPM) system that includes conservation
practices helps reduce damage and supports crop health.

CODE 386 | PERENNIAL VEGETATION BORDER

Establishment of permanent perennial crops on the borders of cultivated land to reduce
erosion, prevent pests and improve soil health

4 )

Notes

-
-
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https://www.uprm.edu/wp-content/uploads/sites/292/2019/05/Gui%C3%ACa-Manejo-Integrado-de-la-broca-del-cafe%C3%AC-PR-1-2_compressed.pdf 
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
https://efotg.sc.egov.usda.gov/api/CPSFile/17430/386_CB_CPS_Field_Border_2020
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DROUGHTS

This section addresses some conservation and adaptation practices for drought-related

impacts such as: low crop yields, water rationing, pest proliferation, and frequency of
forest fires.

EFFECTS OR IMPLICATIONS
on Coffee

LOW CROP YIELDS | Prolonged dry periods cause plant stress due to lack of water.
This results in lower nutrient uptake, causing defoliation and nutritional deficiencies in
the trees, which decreases bean yield. In addition, drought can cause flower abortion
at the flowering stage (Manson,2018).

WATER RATIONING | Much of Puerto Rico's coffee is grown in the central mountainous
area, which tends to experience less impact from drought. However, due to climate
change, areas in that region have already reported negative effects from drought,
extremerainfall,and highhumidity. An adequate systemforirrigation, water conservation,
drainage and soil moisture help mitigate the impacts of drought.

PROLIFERATION OF UNWANTED PLANTS | The lack of water in the space and
moisture in the soil, together with the frequency of forest fires, can favor the growth
and competition of invasive plants and pests in the soil.

FREQUENCY OF FOREST FIRES | Lack of precipitation may cause a decrease in soil
moisture. This factor, coupled with high temperatures and strong winds, creates a high
probability of fires, especially in grazing areas and plains.



HOW CAN WE ADAPT?

Improving soil quality

CREATION AND INCORPORATION OF COMPOST

Composting improves soil quality, improves soil moisture retention, and reduces the
need for external inputs and synthetic fertilizer costs. These factors create a more
suitable environment to keep the soil moist for longer periods during dry seasons, thus
facilitating crop development.

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

Biochar 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)

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

17
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NRCS | SUPPORTED PRACTICES

CODE 317 | COMPOSTING FACILITY

Development of a composting facility for agricultural or plant material.

CODE 808 | CARBON SOIL AMENDMENTS

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.

HOW CAN WE ADAPT?

Implementation of water conservation mechanisms

WATER CATCHMENT AND STORAGE SYSTEMS

These are structures such as ponds, wells, and cisterns whose function is to store and
be used as a water supply during times when it is not readily available for necessary
use.

Rainy seasons can be used for catchment 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
Awaterextraction 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. This process must be
done in accordance with the
established laws.



https://efotg.sc.egov.usda.gov/api/CPSFile/17361/317_CB_IR_Composting_Facility_2020_Spanish
https://efotg.sc.egov.usda.gov/api/CPSFile/35650/436_CB_CPS_Irrigation_Reservoir_2020

NRCS | SUPPORTED PRACTICES

FOR STORAGE

CODE 436 | IRRIGATION WATER STORAGE STRUCTURE

Construction of a well or tank to store water for irrigation.

CODE 636 | WATER 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 DEVELOPMENT

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

FOR WATER FLOW AND CHANNELING

CODE 533 | PUMPING PLANT

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

CODE 558 | ROOF RUNOFF STRUCTURE

A structure or system of structures to collect, control and transport precipitation runoff

4 )

-
-
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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?

Efficient Management and Conservation of Water

USE OF EFFICIENT IRRIGATION SYSTEMS

Installing irrigation systems reduces water losses due to evapotranspiration and runoff.
This makes it easier for crops to have the appropriate amount of water they need and
adapt to decreased rainfall. Furthermore, efficient irrigation systems will help use the
least amount of water possible. Drip and spray or sprinkler irrigation systems are among
the recommended.

NRCS | SUPPORTED PRACTICES
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CODE 449 | WATER IRRIGATION MANAGEMENT

Planning the frequency, timing, and daily volume of irrigation in crops.

CODE 441 | MICRO-IRRIGATION OR DRIP IRRIGATION

An irrigation system for frequent application of small quantities of water on or below the
soil surface as drops, tiny streams, or miniature spray through emitters or applicators
placed along a water delivery line.

CODE 442 | SPRINKLER IRRIGATION SYSTEM

System that allows watering plants with a sprinkler to irrigate effectively and evenly.

HOW CAN WE ADAPT?

Maintaining Soil Cover and Promoting Water Absorption

REDUCING OR LIMITING PRUNING DURING PERIODS OF DROUGHT
Itisrecommendedtoincrease the percentage of shade indry seasons. Pruning during dry
periods can increase temperatures on the farm and increase water evapotranspiration
from the soil.

USE OF MULCH ON THE SOIL

It consists of applying plant debris 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.


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

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

INCORPORATION OF COVER CROPS
Incorporating cover plants helps keep the soilcovered, retain moisture, and add nutrients
to the soil.

COMMON NAME SCIENTIFIC NAME USE
i i . Nitrogen Fixation/
CANAVALIA Canavalia ensiformis Increase in Organic Matter
L. Nitrogen Fixation/
CROTALARIA Crotalaria juncea Increase in Organic Matter
. Nitrogen Fixation/
MUCUNA Mucuna pruriens Increase in Organic Matter
Nitrogen Fixation/
LABLAB Lablab purpureus Increase in Organic Matter
, , Nitrogen Fixation/
COWPEA oalinguietiata Increase in Organic Matter
SUNFLOWER P G G Increase in Organic Matter/Pollinators
Raphanus sativus Decompact the soil
DAIKIN RADISH va. longipinnatus Nutrient absorption
MOSTAZA Brassica juncea Increase in Organic Matter/Pollinators
Sorghum bicolor x S.| Subsoiler/
SUDANGRASS bicolor var. sudanese Increase in Organic Matter
PEARL MILLET Pennisetum glaucum Increase in Organic Matter
SESAME Sesamum orientale Increase in Organic Matter
PEANUT Arachis pintoi Fixation of nitrogen
Notes




Some species of the ginger family Zingiberaceae provide support and anchoring to
the soil through their roots.

NRCS | SUPPORTED PRACTICES

CODE 484 | APPLICATION OF MULCH, SHAVINGS OR MULCHING
Improvememt of moisture retention and support use of irrigation. Reduces erosion caused

by 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 CROP

Legumes, grasses, and other cover plants are established to cover the ground and
reduce erosion, moisture and nutrient loss.

HOW CAN WE ADAPT?

Fire Prevention

REDUCING THE FREQUENCY OF FOREST FIRES
Help prevent fires and reduce the frequency of forest fires by pruning and clearing
woody material that can become combustible. If hedges or windbreak barriers are used

in 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 prevent the spread
of fire to other areas and to make it easy to control.

NRCS | SUPPORTED PRACTICES

CODE 660 | TREE-SHRUB PRUNING

Removingtrees or some branches reduces forest fires and helps to maintain productivity,
plant health and strength, and reduce excessive pest pressure. Reducing forest fires.

CODE 384 | WOODY RESIDUE TREATMEN

Management of woody species residues on the ground to avoid fires or related natural
disasters.

CODE 394 | FIREBREAKS

A permanent or temporary strip of land with bare soil or soil planted with fire-resistant
vegetation for the purpose of stopping a fire.

USDA FOREST SERVICE | PROGRAMS

COOPERATIVE FIRE PROGRAM

The Forest Service along with the Fire Department and other agencies are responsible
for restoring and maintaining landscapes, educating the community on how to withstand
a forest fire and how to effectively manage risk.

OTHER | PROGRAMS O RESOURCES

WOOD SALVAGE
This page provides information on how to economically profit from fallen or removed
trees, limbs and/or logs. Removal also decreases 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/recursos/salvamento-de-madera/?lang=es
https://www.fs.usda.gov/detailfull/iitf/spforestry/?cid=fseprd519853
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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.

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



https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjTuKaqr9KIAxWtRjABHStkFzUQFnoECBgQAQ&url=https%3A%2F%2Fagencias.pr.gov%2Fagencias%2Fbomberos%2FPages%2Fdefault.aspx&usg=AOvVaw3AyXkfRNvLEPNNMUxxpiH6&opi=89978449
http://vifems.org/

INCREASED INTENSITY OF
TROPICAL STORMS

In this section, some practices are presented related to the impacts of atmospheric
events, such as: increased seasonality, crop loss and operational damages.

EFFECTS OR IMPLICATIONS

on Coffee

INCREASED SEASONALITY TOGETHER WITH THE EFFECT OF STORMS AND
HURRICANES | The frequency of storms can lead to a decrease in soil fertility and future
carbon storage. It can also affect forest or tree regeneration patterns. Strong winds can
increase the falling of branches and trees.

CROP LOSS OR DEATH AND OPERATIONAL DAMAGE | The frequency of
atmospheric events can lead to a decrease in soil fertility and future carbon storage.
It can also affect tree regeneration patterns. Strong winds can increase the falling of
branches and trees and damage infrastructure.
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HOW CAN WE ADAPT?

Tree Prunning

PRUNNING
Periodic pruning, and outside of dry seasons, is beneficial to keep infections away from
lower branches that have closer contact with damp soil.

The following types of pruning are considered of utmost importance:

PHYTOSANITARY PRUNING
Usually done after harvest. Wilted, diseased or broken parts are removed.

RENEWAL PRUNING

Renewal pruning makes it possible to use an adult coffee tree 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.

MONITOR AND COLLECT DATA ON
FLOWERING AND FRUITING PERIODS
With changes in rainfall patterns and
temperatures, flowering patterns will also
change. In order to be able to adapt to

the process and organize the harvesting
seasons, it is important to monitor and
analyze the behavior of these important
stages of coffee.

NRCS | SUPPORTED PRACTICES

CODIGO 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?

Reduce wind entry in land

WINDBREAKER BARRIERS

Windbreaker barriers dampen, diminish, and diversify the direction and intensity with
which awind current moves in a space of land. Implementing this type of barrier reduces
plant transpiration and branch fall.

NRCS | SUPPORTED PRACTICES

CODE 380 | WINDBREAKER BARRIER

The windbreaker 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
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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

Preparing the terrain before storms or hurricanes can facilitate the return to tasks and
labor after the events. In the face of the possibility that large amounts of rain and wind
may be on the way, 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 could become projectiles, maintaining an
inventory of tools and supplies, and having them properly stored

Keeping supplies in closed spaces with a low possibility of them coming into contact
with water

Ensuring the safety of working personnel and maintaining contact after the event

OTHER | ADDITIONAL RESOURCES

The Agricultural Extension Service has developed an Emergency Plan for
preparing for atmospheric phenomena affecting crops and farms. You can view
more information by following the links.

AID FORCLIMATE DISASTERS FORTHEAGRICULTURAL SECTORAND PRIVATE LANDS

The and the
have several programs that can assist farmers afteradisaster declaration
in Puerto Rico and the Virgin Islands.

The programs mentioned in 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).

Notes



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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