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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 tuber crops

CONTEXT

Root and tuber production is important for the agricultural sector in the Caribbean,
especially for farmers in the mountain area of Puerto Rico and all the Virgin Islands
(St. Croix, St. John and St. Thomas) (Cortes & Gayol, 2009; lowa State University Food
Systems Team, 2020). Following the most recent storms (Hurricanes Irma, Maria, and
Fiona) subsistence farmers in some Caribbean islands reported that root and tuber crops



survived the impacts of rain and wind (lowa State University Food Systems Team, 2020;
Velasquez-Manoff, 2022). Similarly, it has been established that crops such as cassava
and yautia are resistant to various expected climate change impacts (Lemonnier &
Ainsworth, 2019; Romero & Flores, 2020; Yax-Lopez et al.,, 2021) and that sweet potato is
more tolerant to heat stress (Pushpalatha et al., 2022). Together, tubers and roots have
the potential to create and maintain a reliable food source during and after extreme
events. However, their yield is highly dependent on a management guided toward the
improvement of the ecosystem through natural resource conservation practices.

One of the reasons why tuber yields, production and consumption have declined, in
addition to production and marketing costs, has been mainly diseases (Cortés & Gayol,
2009). There is a complex interaction between climate change, pathogens, and harmful
insects. Some climate change impacts such as prolonged droughts, extreme rainfall
causing nutrientdisplacementand high humidity canincreasethe prevalenceandimpact
on crops of infections such as from nematodes, viruses, bacteria, and fungi (Garrett et
al., 2009). Therefore, practices such as phytosanitary management of seeds or planting
material, moisture and water management, and the selection of varieties tolerant to
pests and extreme climates are important for sustainable production. Agroecological
practices, usually employed by rural agriculture, contribute to both climate change
mitigation and adaptation, while maintaining agricultural production (Altieri & Toledo,
2011). Collaborative efforts to increase opportunities for tuber conservation and storage
can create a food source during and after natural disasters (lowa State University Food
Systems Team, 2020).
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Below s adescription by the USDA Caribbean Climate Hub of some
conservation and adaptation practices for root crop production.
It is important to define the management goals in your project
before implementing any practice to address expected climate
impacts in your life zones. The accompanying Guide will assist
you In the process of defining management goals in line with the
climate reality of the area.




INCREASING TEMPERATURES

This section addresses some practices aimed at impacts related to increases in
temperature patterns, such as threats to crops susceptible to heat.

EFFECTS OR IMPLICATIONS

on root C?’OPS

CROPS SUSCEPTIBLE TO HIGH TEMPERATURES

Increases in temperature, in addition to excessive rainfall conditions, increase humidity
indexes and favor the growth of nematode populations, as well as diseases such as
fungal and bacterial rots in some tubers.

HOW CAN WE ADAPT?

Integration on more resistant varieties

USE OF TOLERANT VARIETIES

Using varieties that are tolerant to climatic
conditions can reduce low production 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 have higher production or resistance to
environmental conditions, but the characteristics of
that variety may be less desirable in the market.




The Agricultural Extension Service, or SEA, recommends the use of these varieties for the
following tubers:

YAM (Dioscorea spp.). Habanero, Guinea Negro, Diamante, Binugas and Kinabayo
YAUTIA (Xanthosoma spp.): Blanca del Pais, Alela, Estela, Kelly, Vinola (purple), Rascana
SWEET POTATO (Jpomea batatas). Canol and Canolia from September to January. Camuy
all year round.

TARO (Colocasia esculenta). White adapts to dry conditions; Lilac adapts to wet conditions.
CASSAVA (Manihot esculenta). Serralles, Pl 12902, IAC-Mantequeira, Jamaica 18, Trinidad
14-56, Pana, Tremesiana

CELERY (Arracacia xanthorrhiza): Creole




HOW CAN WE ADAPT?

Storage of Seeds for Propagation Material

SEED CONSERVATION AFTER HARVESTING Many root crops tend to be durable
after harvesting. This is beneficial for both consumption and seed conservation. This
way, you also keep species acclimatized to the conditions of your land and can save on
external inputs for the purchase of seeds or propagation material.

TO STORE SEEDS (referring to tubers, such as shoots for reproduction) as in the case
of TARO, YAM, YAUTIA AND CREOLE CELERY:

It is mportant to choose healthy tubers for storage, and that the storage space is not
exposed to the sun, is well ventilated, has a roof, stays dry, and is spacious enough to
avoid overcrowding of the seeds.



TO STORE CUTTINGS (referring to pieces of stems) as in the case of SWEET POTATO
AND CASSAVA:

They should have several
buds or internodes, most
of the leaves should be
cut with clean scissors

or a knife, should be
planted in seedbeds or
temporarily kept in clean
water, as the stems tend
| to wilt quickly after being
cut from the plant.

It is advisable to cut sweet
potato cuttings for seed
once the field is prepared
and ready for planting.

. | Any product that looks

| diseased or is rotting
‘__ah should also be checked
£ Qb't ~ 7 periodically and removed.

NRCS | PRACTICES AND INCENTIVES

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 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.


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/
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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

This practice consists of ensuring that the vegetative seed, cutting, tuber or root
is properly cleaned and disinfected. All traces of the soil where it was previously
planted must be removed and dry or rotten parts must be removed. This is done to
avoid the proliferation of pests and diseases.

Dipping or adding bio-fungicides to the water, such as the beneficial fungus Trichoderma
spp or Effective Microorganisms (EM-1) serve as a method for disinfection. These
beneficial fungi are also applied to the soil, following the proper instructions on the
package and the recommendations of the technical personnel.




INSTALLING TRAPS FOR PEST MONITORING
Pheromone traps attract insects of interest in sweet potato such as the sweet potato weevil.
(Cylas formicarius var elegantulus).

In addition to traps, field observations or insect counts per plant are carried out to assess
the pest population level.

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

To promote the growth of these beneficial insects, practices like incorporating insect hotels
or planting flower patches and pollinator habitats may be included.

11
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APPLICATION OF BIOLOGICAL CONTROLS

There are beneficial fungi and bacteria to grow crops and improve soil health. The use
of bacteria such as Pseudomonas and Bacillus, and fungi such as Trichoderma spp and
Beauveria bassiana, promote plant growth and increase organic material in soils. They
also help control other fungi, nematodes and diseases that affect roots.

CROP ROTATION AT THE END OF HARVEST

It consists of alternating crops in a space each time a production cycle ends. This helps
to avoid degradation and nutritional and chemical imbalance 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.

INTEGRATED PEST MANAGEMENT IDENTIFICATION | RESOURCES IN SPANISH

NRCS | PRACTICES AND INCENTIVES

CODE 595 | PEST MANAGEMENT IN CONSERVATION SYSTEMS

Implementing an Integrated Pest Management (IPM) system that integrates conservation
practices. It helps reduce pest impacts and supports crop health.

CODE 328 | CROP ROTATION

Establishing a crop rotation cycle to reduce erosion, promote soil health, and reduce the
impacts of pests and diseases.

4 )

Notes

-
-



https://www.uprm.edu/sea/mip/publicaciones-ipm/control-biologico-de-plagas-ipm/
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

HOW CAN WE ADAPT?

Diversify Crops

POLYCULTURE OR INTERCROPPING

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

Having a variety of plant species or trees on the land can repel or distract pests from
the main or target crops.

It's important to
consider that
crops should

not compete for
nutrients and
water, and the
planting design
should not affect
the light received
by smaller crops
growing in
between plantings.

NRCS | PRACTICES AND INCENTIVES

CODE 379 | MULTI-STORY CROPPING OR FOREST FARMING

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

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.

13


https://efotg.sc.egov.usda.gov/api/CPSFile/18887/379_CB_CPS_Multi-Story_Cropping_2020
https://efotg.sc.egov.usda.gov/api/CPSFile/20378/490_CB_CPS_Tree-Shrub_Site_Preparation_2020
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CHANGES IN RAINFALL PATTERNS
This section addresses some practices toward 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

on root C?'OPS

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

SATURATED SOILINCREASES THE PROBABILITY OF LANDSLIDES | Prolonged or extreme
precipitation events increase the probability of flooding, excess moisture or soil erosion.

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 data for the agricultural
project. 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 or actions
focused on adapting to these weather-related effects.
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U.S. Drought Monitor January 2, 2024
Fy (Released Thursday, Jan. 4, 2024)
Ca rlbbean Valid 7 a.m. EST
Intensity:
Saint Thomas  Saint John |:| None
S~ ® O [: D0 Abnormally Dry
('“‘-v—xm_,——h_m,uh_' l:l D1 Mederate Drought
< M - l: D2 Severe Drought

. f,}? - D3 Extreme Drought
¢ il
N ém ffr e - D4 Exceptional Drought
it
. The Drought Monitor focuses on broad-scale
conditions. Lecal conditions may vary. For more
o) information on the Drought Manitor, go fo

hifps: unl. edu/dbout. aspx

Saint CrolX s and Pusito Rico Author:

= v Lindsay Johnsan
(-___th_l.j_& @ d ) @ National Drought Miigation Centar
== = o Pacific isfands and Virgin Islands Author
K Rich Hait
droughtmonitor.unl.edu NCEINOAA.

NWS | NATIONAL WEATHER SERVICE PROGRAMS

COMMUNITY COLLABORATIVE RAIN, HAIL & SNOW NETWORK (CoCoRaHs)
Aprogram that lets you measure and record the amount of daily rainfall on your property
using a rain gauge and compare it with different sectors of the islands.

CONDITION MONITORING OBSERVER REPORTS (CMOR)

Atoolfor 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.

UNITED STATES DROUGHT MONITOR (USDM)

The USDM uses data from the tools above to update and optimize drought maps and
alerts in the regions. Agencies incharge of providing incentives and relief in critical
moments, use and analyze the monitor's data for their decision making.

/ N
Notes
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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
https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?caribbean
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HOW CAN WE ADAPT?

Planning for Hurricane and Dry Seasons

FOR HURRICANE SEASON OR HEAVY RAINS IN LAND PREPARATION oprioritize
ditch creation or cleaning, nutrient storage, rainwater storage, inventory of tools,
personnel and other important issues on the farm.

SCHEDULING OF PLANTINGS

RAINY SEASON Having a young or small crop during hurricane season decreases the
probability of plants falling due to winds.

You can prioritize planting LILAC TARO (Colocasia esculenta), as they require large amounts
of water to grow, especially in the first 20 weeks.

DRY SEASON You can prioritize the planting of more drought-tolerant crops such as
CASSAVA (Manihot esculenta) and WHITE TARO (Colocasia esculenta), as it is better adapted
to dry farming conditions.

HIGH TEMPERATURE SEASONS SWEET POTATO (lpomea batatas) is tolerant to heat stress.

The hurricane season may have as a priority event preparedness and the safety of
the space, organisms and personnel that inhabit or depend on the land.

HOW CAN WE ADAPT?

Avoiding Waterlogging or Oversaturation of 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.

/ N
Notes




NRCS | PRACTICES AND INCENTIVES

CODE 554 | WATER DRAINAGE SYSTEM

Regulation of drainage water flow in an agricultural system.

HOW CAN WE ADAPT?

Channeling Water Flow and Movement on the Land

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 | PRACTICES AND INCENTIVES

CODE 423 | HILLSIDE DITCH

La construccion de una zanja en la parte baja de la ladera, desarrollada al contorno, ayuda
a desviar escorrentias y aguas para evitar erosioén y danos a cultivos.

CODIGO 607 | INFILTRATION DITCH

An infiltration ditch is a graded channel on the field surface for collecting and conveying
excess water.

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

HOW CAN WE ADAPT?

Creating terraces for slope stabilization

CONTOUR FARMING

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 | PRACTICES AND INCENTIVES

CODE 330 | CONTOUR FARMING OF ANNUAL CROPS

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

CODE 601 | VEGETATIVE BARRIER OR LIVING HEDGES

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

18


https://efotg.sc.egov.usda.gov/api/CPSFile/17377/330_CB_CPS_(Con)tour_Farming_2019
https://efotg.sc.egov.usda.gov/api/CPSFile/20076/601_CB_CPS_Vegetative_Barrier_2020

DROUGHTS

In this section, some practices related to drought impacts are presented, such as water
rationing and decreased crop yields

EFFECTS OR IMPLICATIONS
on Root Crops

LOW CROPYIELDS| Although some tubers tend to be more drought tolerant than other
crops, prolonged dry periods can decrease yield and increase susceptibility to damage
by limiting diseases.

WATER RATIONING| Droughts can decrease the amount of water we have available to
grow crops and keep crops healthy. This may affect some operations on the land.

Notes

19
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HOW CAN WE ADAPT?

IMPROVING SOIL QUALITY

CREATION AND INCORPORATION OF COMPOSTS

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 longer in dry seasons.

SOIL AMENDMENT INCORPORATION

In addition to compost, there are other carbon-rich amendments such as wood chips,
pulverized paper, coal ashes, or wood. These materials promote the development of
soil with a better structure, water retention, infiltration, and crop nutrient availability.
Other examples of amendments include:

/ N
Notes




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. This
. | amendment is used to increase
} | soil pH, remediate contaminated
. 1| 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.

BOCASHI

Bocashi is 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.

INCORPORATION OF BIOMASS OR GREEN FERTILIZER

Incorporating vegetative material into the soil when plowing or starting a new planting
cycle promotes soil restoration and carbon sequestration. It should be taken into con-
sideration that the material to be incorporated must be healthy and not contain seeds
or material that can spread in an invasive manner.

NRCS | PRACTICES AND INCENTIVES

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.

21


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
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HOW CAN WE ADAPT?

Maintaining Soil Cover and Promoting Water Absorption

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.

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

INCORPORATION OF COVER CROPS
The incorporation of cover crops helps to keep the soil covered, retain moisture, and
add nutrients to the soil

recomends:
COMMON NAME SCIENTIFIC NAME USE
. : : Nitrogen fixation/ Increase Organic
CANAVALIA Canavalia ensiformis Matter
B f Nitrogen fixation/ Increase Organic

CROTALARIA Crotalaria juncea Matter
MUCUNA Mucuna pruriens Nitrogen fixation/ Increase Organic

Matter

Nitrogen fixation/ Increase Organic
LABLAB Lablab purpureus 9 9

Matter
COWPEA Vigna unguiculata Nitrogen fixation/ Increase Organic

Matter
SUNFLOWER P G TG L Increase Organic Matter/ Pollinization

Raphanus sativus Soil Decompactation/
DAIKON RADISH va. longipinnatus NUTRIENT ABSORTION
MUSTARD Brassica juncea Increase Organic Matter/ Pollinization
Sorghum bicolor x S.| Increase Organic Matter/ Soil
SUDANGRASS bicolor var. sudanese Decompactation
PEARL MILLET Pennisetum glaucum Increase Organic Matter
SESAME Sesamum orientale Increase Organic Matter
PEANUT Arachis pintoi Nitrogen Fixation
/



https://efotg.sc.egov.usda.gov/api/CPSFile/34094/340_CB_PS_Cover_Crop_2022

When choosing the most adecuate cover crop, take into consideration that it does not
compete with warer, nutrients o space with the other crops of interest.

Some species of the ginger family (Zingiberaceae), give support and soil retention with
their roots.

NRCS | PRACTICES AND INCENTIVES

CODE 484 | APPLICATION OF MULCH OR SHAVINGS

To improve moisture retention and support the proper 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.
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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
ttps://efotg.sc.egov.usda.gov/api/CPSFile/17386/340_CB_CPS_Cover_Crop_2019
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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.
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WATER EXTRACTION OR PUMPING SYSTEM

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. This process must be done
in accordance with the established laws..



OTHER RESOURCES

ENVIRONMENTAL PROTECTION HANDBOOK. 2022

NRCS | PRACTICES AND INCENTIVES

FOR STORAGE

CODE 436 | IRRIGATION WATER STORAGE STRUCTURE

Construction of a well or tank for storing water for irrigation.

CODE 636 | WATER CATCHMENT

A structure designed to capture water for conservation purposes.

CODE 642 | WATER WEL

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
from a roof.

Notes
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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
https://dpnr.vi.gov/wp-content/uploads/2023/08/2022-VI-Environmental-Protection-Handbook_Full.pdf
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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 crops to have the appropriate amount of water they need and
adapt to decreased rainfall. In turn, efficient irrigation systems help to use the least
amount of water possible. Drip and spray or sprinkler irrigation systems are among the
recommended systems.

NRCS | PRACTICES OR INCENTIVES
| CODE 445 | WATER IRRIGATION MANAGEMENT ]

CODE 449 | WATER IRRIGATION MANAGEMENT
Planning the frequency, timing, and daily amount of irrigation in crops.

CODE 441 | MICRO-IRRIGATION OR DRIP IRRIGATION

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

CODE 442 | SPRINKLER IRRIGATION SYSTEM
System that allows watering through a sprinkler to irrigate effectively and evenly.


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

INCREASE IN INTENSITY OF
STORMS AND HURRICANES

In this section, some practices are presented related to the impacts of an increase in
tropical storm intensity, such as crop loss or damage to operations.

EFFECTS OR IMPLICATIONS

on root C?"OPS

CROP LOSS OR DEATH AND OPERATIONAL DAMAGE |

Prolonged soil flooding arising from storms and hurricanes can affect the growth of
oomycetes and fungi such as Phytophthora and Colletotrichum, as well as harmful
bacteria, some of the biggest challenges for yam, taro and yautia crops. The intense and
constant rains that may result from changes in rainfall patterns can cause landslides,
generating damage to property, production and even loss of life.

HOW CAN WE ADAPT?

Preventive Actions Before the Arrival of Atmospheric Phenomena
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CUT CASSAVA (MANIHOT ESCULENTA) STEMS CLOSE TO GROUND LEVEL
Leveling the stem at ground level reduces root damage from wind-driven falling or
bending.

HOW CAN WE ADAPT?

Organize and Strengthen Communication Between Farmers

In moments of atmospheric events, communication between producers of a region can
be crucial for support in tasks and reestablishemnt of operations.

itis also beneficial to create and disseminate technologicalinnovations, better adaptation
practices, financial help, production rentability, alliances, and public policy advocacy.

HOW CAN WE ADAPT?

Planning and Prevention for 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
The Agricultural Extension Service has developed an Emergency Plan for preparing for
atmospheric phenomena affecting and . For more information refer to the

links above.

AID FOR CLIMATIC DISASTERS FOR AGRICULTURE AND LAND MANAGEMENT

and USDA Natural Resource Conservation (NRCS)
have various programs that can help farmers after a disaster declaration in Puerto Rico
and the Virgin Islands.

The programs mentioned in and 7.4 aim to orient about financial or technical
aid available after climate impacts such as hurricanes, droughts, or forest fires (when dictated
by the US Secretary of Agriculture).

Notes



https://www.uprm.edu/sea/mdocs-posts/plan-de-emergencia-en-cosecha/
https://www.uprm.edu/sea/mdocs-posts/documento-de-trabajo-para-el-plan-de-emergencia-en-finca-2022/
https://caribbeanclimatehub.org/28838-2/?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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