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PRACTICES TO MANAGE CLIMATE
IMPACTS

Small ruminants

CONTEXT

Consumption of sheep meat, goat and sheep milk, has increased by 3% since 2018 in
certain Caribbean islands. Therefore, the participation of this production sector in the
local market has increased (Miranda Martinez & Rodriguez Carias, 2022). Small ruminant
livestocktendto generate significantly lower greenhouse gas (GHG) emissions compared
to bovine livestock (Jiménez Ferrer et al, 2015). This is because they have more efficient
digestive systems and produce less methane during digestion, resulting in a smaller
carbon footprint. In addition, some of the breeds raised in the Caribbean tend to be
more resistant to drought and high temperatures, so their production is less intensive
with higher nutritional value compared to bovine livestock (Turkmen 2017, Miranda de-
la Lama and Estévez-Moreno, 2022). Thus, farming small ruminants, such as sheep and
goats, may be a more viable option for maintaining meat and milk production in areas
affected by climate change.

However, although sheep and goats are generally acclimated to high temperatures,
normal periods of drought and high humidity levels in the Caribbean zone (Suarez-
Rodriguez, 2019), they face significant challenges because of climate change. Increases



in temperatures and the frequency of heat waves that put at risk their ability to maintain
physiological thermal equilibrium is the greatest climate risk. Heat stress and increased
body temperature have multiple impacts on small ruminants, negatively affecting their
comfort, water consumption, milk and meat quality and quantity, and their reproductive
capacity and fertility (Al-Dawood, 2017; Singh et al,, 2012).

While there is a high level of knowledge about sustainable agriculture among small
ruminant producers, the adoption of specific climate adaptation practices varies
(Miranda Martinez & Rodriguez Carias, 2022). One of the adaptation approaches is the
use of sheep breeds with short coats adapted to high temperatures such as: Dorper,
Katahdin, St. Croix, Barbados Blackbelly, Santa Inés and Pelibuey (Rodriguez-Carias,
2015). Two common sheep breeds used for meat production stand out in the Virgin
Islands: the Virgin Islands White Sheep, developed in St. Croix, and the Barbados
Blackbelly sheep. In the case of goats, the Boer breed is the most favored. The feeding
of small ruminants is usually based on grazing systems with crossbred animals and
naturalized pastures, with limited agronomic management.

The establishment of silvopastoral systems is another fundamental strategy for
not only adapting to the effects of climate change in the region, but also mitigating
GHG emissions (Rodriguez Carias, 2022, Jiménez Ferrer et al, 2015). Other mitigation
measures include proper manure management, the establishment of hedgerows and
scattered trees in the grazing area, among others described in this brochure. There
is potential to encourage additional practices that would help with adaptation to
climate and environmental realities in this sector, especially those related to waste
management, recycling and the use of renewable energy.
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Below is a description by the USDA Caribbean Climate Hub of some conservation
and adaptation practices for small ruminant management. 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.




RISING TEMPERATURES

This section addresses some conservation and adaptation practices for impacts related
to rising temperatures such as reduction in productivity due to heat stress.

EFFECTS OR IMPLICATIONS

in ruminants

EXTREME HEAT STRESS REDUCES PRODUCTIVITY

Although small ruminants are resistant to heat stress, some of the most popular dairy
breeds have origins in cold and temperate climates, making optimal milk production
one of the major difficulties they face due to the impact that body heat stress has on
their performance.

HOW CAN WE ADAPT?

Integration of trees in the space for animal husbandry

SILVOPASTURE

Silvopasture is a management system that combines the planting of trees, grasses and
farming of domestic animals such as sheep and goats. It provides shade and cool areas,
which reduces heat stress and improves milk and/or meat production. In addition,
with proper management, it can increase external income, either because the trees
incorporated or maintained are timber trees, or because they produce a crop such as
fruit. The variety of trees and grasses growing in the area increases the diversity of food
options, especially in dry seasons when there is a reduction in availability.

OTHER BENEFITS | Carbon storage, soil moisture retention, habitat for other species and
biodiversity.



FODDER BANKS OR ENERGY BANKS

This is a plot in the farm where a high density of grasses, shrubs, leguminous plants or
species of nutritional interest for the animal can be found. In grazing plots, it improves
land use and reduces the area dedicated to livestock grazing, which can be converted
into a wooded plot for shade or other food.

OTHER RESOURCES:
The contain other resources and practices regarding the
integration of trees in the landscape.

NRCS | SUPPORTED PRACTICES

CODE 381 | SILVOPASTURE

Establishment or management of trees and fodder in the same plot for animal husbandry

CODE 612 | INTEGRATION OF TREES AND SHRUBS

Establishment of woody plants by direct seeding and/or natural seeing of seedling or
cuttings.

CODE 548 | GRAZING LAND MECHANICAL TREATMENT

Modification of soil or plant conditions with mechanical treatments to improve planting
conditions in the plot.

€€ \

Extreme heat negatively affects small ruminants, especially dairy breeds,
reducing their productivity. Silvopasture and fodder bank practices can help
reduce heat stress and improve productivity, in addition to providing other
benefits such as carbon storage, soil moisture retention, and habitat creation
for other species.
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https://caribbeanclimatehub.org/29395-2/?lang=es
https://efotg.sc.egov.usda.gov/api/CPSFile/20368/381_CB_PO_Silvopasture_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/17477/548_CB_SOW_Grazingland_Mechanical_Treatment_2019

HOW CAN WE ADAPT?

Improve soil quality of the silvopasture systems

Although small ruminants are not one of the main generators of greenhouse gases
worldwide, the accumulation of excrements can emit gases such as CH4 (Methane)
and N20O (Nitrous oxide).

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 time in dry seasons. Animal
feces can be used to produce compost and fertilize green areas. In this way, not only
are greenhouse gases captured, but also additional income can be generated if it is
marketed.

NRCS | PRACTICES SUPPORTED OR ENCOURAGED

CODE 317 | COMPOSTING FACILITY

Development of a composting facility for agricultural or plant material.


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

HOW CAN WE ADAPT?

Improvement or adaptation of breeds to tropical climates

FARMING CLIMATE-ADAPTED OR IMPROVED BREEDS
Genetic improvement selecting animals that have desirable characteristics so
that, when they reproduce, these characteristics are passed on to the offspring.

SOME BREEDS PRONE TO ADAPTATION AND RESISTANCE TO DISEASES OF
THE AREA ARE:

CAPRINE (GOATS) | Boer, Nubian are breeds that are usually used for meat. In the
case of the Nubian breed, it can be used for dual purpose. It tends to be preferred for
dairy by-products such as cheese due to fat content in its milk.

OVINE (SHEEP)| Katahdin, Damara, Dorper, Virgin Islands White Sheep, Barbados
Blackbelly and American BlackBelly are breeds that have gradually adapted to the
specific environmental conditions of the islands. They tend to be disease resistant,
adaptable to different geographic conditions, tolerant to parasites and the females are
prolific and non-seasonal.

NRCS | PRACTICES SUPPORTED OR ENCOURAGED

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.

/ N
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https://cig.sc.egov.usda.gov/?utm_source=nrcs-cig&utm_medium=site&utm_campaign=obv-redirect
https://cig.sc.egov.usda.gov/?utm_source=nrcs-cig&utm_medium=site&utm_campaign=obv-redirect

OTHER | GRANTS OR OPPORTUNITIES

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

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.

HOW CAN WE ADAPT?

Body temperature regulation

INSTALLATION OF SHADE STRUCTURES

Structures such as roofs, umbrellas, fabrics such as saran or structures that provide
adequate shade for the animal, provide shelter from extreme heat and during hurricane
season, or rainy and high winds days.

NRCS | SUPPORTED PRACTICES

CODE 717 | SHADE STRUCTURE

A metal frame structure with a mesh roof to provide shade for livestock..

CODE 576 | SHELTER STRUCTURE

A permanent or portable structure to protect animals from negative environmental

factors.

4 “ )

Inincorporating shaded areas in the silvopastoral system can
decrease heat stress in animals and increase their production.

10


https://efotg.sc.egov.usda.gov/references/Delete/2011-10-15/717_LS_shade_struct_stand.pdf
https://efotg.sc.egov.usda.gov/api/CPSFile/35532/576_CB_CPS_Livestock_Shelter_Structure_2021
https://southern.sare.org/grants/apply-for-a-grant/producer-grants/
https://southern.sare.org/grants/apply-for-a-grant/producer-grants/

DROUGHT

This section addresses some conservation and adaptation practices for drought-related
impacts such as: water scarcity, increase of food prices, and proliferation of invasive
species and pests.

EFFECTS OR IMPLICATIONS
in ruminants

WATER SCARCITY| Smallruminants have great adaptive abilities to poor soil conditions,
feed, and water shortages, among other extreme events. However, significant changes
in rainfall patterns and a decrease in precipitation over extended periods of time are
expected. Itisimportant to store and provide quality water for these expected times of
limited precipitation, since water is essential for the development and subsistence of
these ruminants.

FOOD SHORTAGES, INCREASE IN PRICES | Lack of water, especially in plains areas
where cattle are commonly raised, can lead to forage shortages. This, together with
overgrazing, inhibits or delays forage growth on farms and reduces pasture productivity.

FREQUENCY OF FOREST FIRES | Precipitation shortages will 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.

PROLIFERATION OF UNWANTED PLANTS AND PESTS | Some pests and plants are
better competitors in periods of drought, so there is greater susceptibility to pests and
diseases, thus greater competition between undesirable plants. The “barber’'s pole’
(Haemonchus contourtus) nematode is the main parasitic worm of sheep and goats.

11
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HOW CAN WE ADAPT?

Implementation of water catchment systems

WATER CATCHMENT AND STORAGE SYSTEMS
These are structures such as ponds, wells and cisterns whose function are to store and
supply water at times when water is not available.

Rainy seasons can be used for catchment and storage. Catchment water can be used in
tasks such as cleaning areas and tools to reduce operational costs.

Installing rain gutters on infrastructure roofs facilitates the catchment process.

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 systemis at or below the level of the area of use. This process must be done
in accordance with the established laws and regulations.



NRCS | SUPPORTED PRACTICES

FOR STORAGE
CODE 436 | IRRIGATION WATER STORAGE STRUCTURE

For construction of a well or a tank to store irrigation water

CODE 636 | WATER HARVESTING STRUCTURE

A structure designed to capture water that can be used for conservation purposes

CODE 642 | WATER WELL

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

CODE 378 | POND DEVELOPMENT

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

FOR WATER FLOW AND CHANNELING
CODE 516 | LIVESTOCK PIPELINE

Pipeline installed to carry water to the livestock

CODE 533 | PUMPING PLANT

Facility that delivers water at a precise pressure and flow rate to supply needs.

CODE 558 | ROOF RUNOFF STRUCTURE
A structure or system of structures to collect, control and transport precipitation runoff

from a roof.
€€ .

As climate change alters rainfall patterns, it becomes more difficult
to predict the amount of rain that will fall over a given period of time.
Implementing water harvesting systems makes it easier to maintain
supplies and provides more time to plan actions during droughts.

N
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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/35654/516_CB_CPS_Livestock_Pipeline_2020
https://efotg.sc.egov.usda.gov/api/CPSFile/35655/533_CB_CPS_Pumping_Plant_2020
https://efotg.sc.egov.usda.gov/api/CPSFile/35635/558_CB_CPS_Roof_Runoff_Structure_2021

HOW CAN WE ADAPT?

Efficient water management

ENSURE ACCESS TO CLEAN WATER SOURCES

Ensuring access and availability to clean water is especially important during times of
drought. Water troughs should be high enough to prevent animals from trampling or
defecating in them. There must be space for all animals to have access to water during
the day. The length or number of water troughs will depend on the humber of animals
in the plot.

Having the water source under some shade or cover to keep water temperatures
as cool as possible is recommended.

NRCS | SUPPORTED PRACTICES

14

PARA ALMACENAMIENTO

CODE 614 | WATERING FACILITIES
Installing watering facility to provide drinking water to livestock or wildlife



https://efotg.sc.egov.usda.gov/api/CPSFile/35545/614_CB_CPS_Watering_Facility_2020

HOW CAN WE ADAPT?

Rotation of grazing areas

DIVIDING THE LAND BY PLOTS | Creating divisions in the grazing areas will allow
time so that while some areas are being used, the others would have several resting
days and space for forage growth.

« PLANTINGLIVING FENCES OR CREATING BARRIERS]| The living fence concept
implies planting strips of trees to mark the divided plots of the grazing systems
instead of using stakes or tubing to divide the plots. At the same time it divides the
plots, it also provides shade for the animals and contributes to carbon storage

«  WIRE FENCING]| Other alternatives are the use of barbed wire and electric fencing
for greater control and security of the livestock. Using barbed wire in combination
with live fences may require work such as pruning, post-hurricane debris collection,
and the risk of animals escaping.

You can consult the technical staff in your region to incorporate these practices
according to the standards of each agency.

OTHER PRACTICES TO INCORPORATE IN ROTATION SYSTEMS

MANAGEMENT OF UNWANTED SPECIES

The removal or control of undesirable plants on the farm eliminates species
of poor nutritional quality and allows the growth of forage of better value or
palatability for the livestock.

a €€ >

Dividing the property for grazing, using live fences to contribute to carbon
storage, and controlling unwanted plants to improve forage are practices
that can help adapt to climate change.

15



NRCS | PRACTICES SUPPORTED OR ENCOURAGED

CODE 422 | HEDGEOW PLANTING
Linear planting of plants for conservation purposes and as a food supply for pollinators.

CODE 382 | FENCES
Construction of a barrier to limit the passage of animals or people

CODE 315 | HERBACIOUS WEED TREATMENT

Control, erradication and management of unwanted, invasive, noxious or prohibited
species.

HOW CAN WE ADAPT?

Improve animal feeding

INCORPORATION OF HIGH-QUALITY LEGUMES OR GRASSES
A fundamental part of the animal's digestion and performance is that the feed or forage
it ingests has the nutritional value to grow and produce milk or meat effectively.

16


https://efotg.sc.egov.usda.gov/api/CPSFile/17478/422_CB_CPS_Hedgerow_Planting_2020
https://efotg.sc.egov.usda.gov/api/CPSFile/17425/382_CB_CPS_Fence_2019
https://efotg.sc.egov.usda.gov/api/CPSFile/17482/315_CB_CPS_Herbaceous_Weed_Treatment_2020

SOME RECOMMENDED GRASSES

COMMON NAME

SCIENTIFIC NAME

MARALFALFA Pennisetum spp. silage, cutting and hauling
. razing, hay, silage, cuttin

SORGHUM Sorghum bicolor gnd hagutingy Y J

RHODES GRASS Chloris gayana Kunth grazing, hay

VARIETY OF SPECI Es Urochloa (formerly known its uses vary according to

as Brachiaria)

the hybrid

GUINEA GRASS Mombasa and Tanzania

Megathyrsus maximus

hay, silage, cutting and
hauling

AFRICAN BERMUDAGRASS Cynodon nlemfuensis hay, grazing
PONGOLA GRASS Digitaria eriantha hay, grazing
CARIBBEAN CUPGRAS Eriochloa polystachya cutting and hauling
ELEPHANT GRASS most common cultivar (Merker)|  Pennisetum purpureum cutting and hauling

SOME RECOMMENDED LEGUMES

COMMON NAME

SCIENTIFIC NAME

(&

LEUCAENA Leucaena leucocephala
MEXICAN LILAC Gliricidia sepium
CALLIANDRA Calliandra calothyrsus
CRATYLIA Cratylia argentea
CLITORIA Clitoria ternatea L Dne.

v

Although legumes can be consumed year-round, they tend to tolerate drought and
grow in degraded or low-fertility soils. They do not tolerate flooding or wet soils. They
are used for fodder (food) banks or in silvopastoral systems.

17
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Some ome tropical legumes contain condensed tannins (astringent components) that
can reduce fecal egg counts and thus parasites in sheep and goats.

RESEARCH ON NATIVE OR NATURALIZED GRASSES AND FORAGES
WITH HIGHER NUTRITIONAL VALUE

When managing a silvopastoral system, it is crucial to investigate which plants avail-
able in its environment have nutritional value and palatability for its animals.

Some that you may find are:

White Clover (Trifolium repens)
Bermuda grass (Cynodon dactylon)

Forage selection and proper forage management are some practices that can maximize
livestock production during periods of stress. The Agricultural Extension Service
(AES), Natural Resources Conservation Service and other advisory offices have more
information tailored to each region they serve.

For more information on fodder selection, the page has information
on leguminous shrubs that serve as food and fodder for livestock in Puerto Rico and
the Virgin Islands.

/ N
Notes



https://www.tropicalforages.info/text/entities/acaciella_spp.htm

OTHER | GRANTS OR OPPORTUNITIES

ELPROGRAMAPUERTORICOGOATAND SHEEPEDUCATIONALPROGRAM
INITIATIVE (PR-GOSHEPI)

Este programa brinda informacion a productores de pequefnos rumiantes y otras partes
interesadas sobre la crianza sostenible de estos. Para ver mas informacion e investigaciones
puede acceder el enlace de arriba.

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.

4 “ )

The selection of forage species with high nutritional value and proper
management is a cost-effective long-term adaptation strategy to
maximize animal production during periods of stress. It is important
to investigate which nutritious plants for livestock are found or can
grow in the grazing area.

19


https://www.uprm.edu/sea/pr-goshepi-2/
https://www.uprm.edu/sea/pr-goshepi-2/
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?

Food storage

USE OF CONSERVED FODDER AS SILAGE AND HAY
Storing hay or dry feed for periods of drought or low grass production makes feed
available and in turn generates savings in the purchase of external inputs.

USE OF FERMENTED FOOD BY-PRODUCTS OR RESIDUES

By-products are secondary materials that can be obtained from the processing of an
initial product. For example, some waste materials such as sugarcane residues from
sugar production, corn, yucca or breadfruit residues from flour production, or processed
fruit and tubers peelings can be used as animal food. It is recommended not to exceed
30% daily consumption, and care should be taken with the humidity levels and storage
time of these materials.

Silos or anaerobic storage structures are ideal for sanitary and effective storage of these
types of foods.

Notes

NRCS | SUPPORTED PRACTICES

CODE 511 | FORAGE HARVEST MANAGEMENT

Scheduling of cutting and removal of forage to be harvested as hay, green cuttings or

silage.

€€

An effective forage management plan considers the harvest season, cutting
height, available equipment, and the management of nutrients and pests to
ensure quality feed for livestock.



https://efotg.sc.egov.usda.gov/api/CPSFile/17454/511_CB_CPS_Forage_Harvest_Management_2019

HOW CAN WE ADAPT?

Observation of symptom and prevention

DISEASE OR PEST MONITORING

Some of the most common symptoms in small ruminants with parasites are: rough coat,
loss of appetite or weight, depressed appearance, pale mucous membranes (anemia)
and diarrhea. Laboratory fecal egg counts or tests can be performed to determine if
they have parasites. This is why it is important to constantly monitor the condition of the
calves

The FAMACHA method can be a usefultoolto help detect the presence of nematodes
or gastrointestinal wormes.

VACCINES AND OTHER PREVENTIVE MEASURES

Cattle should be properly vaccinated at the appropriate growth periods. In addition, it
is recommended to spray livestock with insect and tick repellent to avoid the entry of
disease vectors.

PREVENTIVE GRAZING OR SILVOPASTORAL PRACTICES
Grazing young animals on cleaner pastures (less used)
Decreasing overgrazing to prevent animals from feeding near the soil where parasite
larvae reside
Creating rotational grazing systems to break parasites cycles and improve forage
quality and quantity
Implementing mixed grazing: Grasses combined with white clover (Trifolium
repens), plantain (Musa paradisiaca), dandelion (Taraxacum officinale) or integrated
management of wild plants achieve higher concentrations of dietary minerals.
Including hay in diets a few times a year to break the parasite cycles in the soil

ADDITIONAL RESOURCES

ANIMAL HEALTH PROGRAM

The USDA Animal and Plant Health Inspection Service (APHIS) has information about
the economic importance, laboratory services and free diagnostic tests, among other
opportonities.

21


https://efotg.sc.egov.usda.gov/api/CPSFile/17454/511_CB_CPS_Forage_Harvest_Management_2019
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INCREASE IN INTENSITY OF TROPICAL
STORMS

This section addresses some conservation and adaptation practices forimpacts related
to the increase in intensity of tropical storms such as crop loss or death and operational
damage.

EFFECTS OR IMPLICATIONS

in small ruminants

CROP LOSS OR DEATH AND OPERATIONAL DAMAGE:

Atmospheric phenomena such as hurricanes and storms can be detrimental to livestock
health. If access areas or roads become obstructed, the ability of people to reach the
livestock is hindered, making it hard to feed and care for the animals. Storms with strong
winds can move objects out of place creating projectiles and impacting animals.

HOW CAN WE ADAPT?

Organizing small ruminant producers

COORDINATING AND IMPROVING COMMUNICATION AMONG FARMERS
IN THE SMALL RUMINANT SECTOR

In times of atmospheric phenomena events, communication between ranchers in the
region can be crucial to support restoration operations tasks. In addition, it serves as a
benefit to establish technological innovations 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

MAINTAINING A FOOD INVENTORY
Keeping a count of the amount of hay or feed in storage prior to the event facilitates the
purchasing and preparation process.

ATMOSPHERIC EVENT PLANNING
Hurricanes, storms or heavy rains can affect infrastructure and access to livestock.
Some tasks to facilitate the works after an event are:

Avoiding the use of enclosures prone to flooding or enclosures with access to
bodies of water to keep animals.

Avoiding the use of areas where there are structures that could collapse or
create projectiles.

Using premises that are accessible to work vehicles.

The Agricultural Extension Service has developed an Emergency Plan for the preparation

of the and . For more information refer to the links above.

C )
Notes

- J
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https://www.climatehubs.usda.gov/hubs/caribbean/topic/disaster-preparedness-puerto-rico-and-us-virgin-islands
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DISASTER RELIEF FOR THE AGRICULTURAL SECTOR AND PRIVATE LANDS

and the Natural Resources Conservation Service (NRCS)
have several programs that can assist farmers and ranchers after a disaster is declared in
Puerto Rico and the Virgin Islands.

The programs mentioned in and 7.4 , aim to provide guidance on financial
or technical assistance available following the impacts of climatic events such as hurri-

canes, droughts, or wildfires (as determined by the Secretary of Agriculture).
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