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Introduction & Overview

WELCOME to the Climate-Smart Land Husbandry Manual
for Extension Officers!
There is no doubt about it. Climate change “portends disaster for the agricultural sector if we do
nothing,” as Minister of Agriculture and Fisheries (MoAF), the Honourable Roger Clarke stated in his
budget 2014-2015 speech1 to parliament on April 25th, 2014. The “Government simply does not
have the luxury of doing nothing. The agricultural sector has lost directly nearly $30B to
hurricanes in the last 25 years. In fact, major development agencies are now discounting their
growth projection for the Caribbean to account for the impact of climate change.”
Jamaican farmers will have to change their farming practices and their farming systems if the country
is to adapt and mitigate climate change impacts in a timely way that keeps farmers in profitable,
sustainable production while also improving the nation’s food security. The Honorable Minister of the
MoAF, Roger Clarke, is making the plea for Jamaican farmers to “practise climate-smart agriculture”2
in order to increase production, reduce food import costs, and improve our food security.
As a result, the MoAF is initiating a number of activities under its Jamaica Adaptation Fund Programme
(JAFP) including the promotion of Rainwater Harvesting Systems, training in Climate-Smart agriculture,
proper water and land management, and promotion of drip irrigation systems.

1
2

http://www.moa.gov.jm/
http://www.moa.gov.jm/News/2014/2014-05-07-Agriculture-Minister-encourages-farmers-to-practise-climate-smartagriculture.php
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persons working with the Jamaica Agricultural
Society (JAS) and for persons working with
various commodity boards.

Purpose of the Manual
The ultimate overall purpose of this manual is
to ensure that Jamaican farmers become less
vulnerable, more resilient and better able to
cope with the changes that climate change will
bring to their farming production methods. The
impact that climate change currently brings is
already making farmers more vulnerable and
putting them more at risk to the negative
effects of increased periods of drought, wind
damage and hurricanes, possible flooding
events, deforestation and soil erosion. Ensuring
that all farmers not only learn about, but
implement, the best mix of land husbandry
methods for their own farms is not just optional,
it is essential if they are to become more
resilient and adapt to climate change in a
sustainable manner.

At the same time, the manual is highly useful
for Jamaican farmers directly and for farmer
groups, such as Production and Marketing
Organisations (PMOs), Farmer Field Schools
(FFS), Farmer Climate Schools (FCS), or 4H
clubs - where these exist.

How the Manual Was
Developed
The manual was specifically produced under
the FAO Project - “Emergency food security
and rural livelihood recovery for the most
vulnerable farmers affected by Hurricane
Sandy in Jamaica (OSRO/JAM/301/BEL)”
and was funded through the Belgian
Development Corporation. But it builds on past
FAO initiatives that have recently helped
Jamaica to assess sustainable livelihoods,
improve communication, and develop its own
national Agricultural Disaster Risk Management
Plan (ADRMP), as well as pilot communitybased agricultural disaster plans. These
previous initiatives include:

But before farmers can adapt, Jamaican
extension officers first need to be sure that
they fully understand and appreciate the
principles of sound land management and
know the various technical methods that
farmers should consider. Therefore, the
primary purpose of this manual is to equip
Jamaican extension officers with the
knowledge and skills they will need to help
farmers prepare for climate change through
improvement of their land husbandry practices.
It is meant to provide a comprehensive
knowledge of land husbandry in the Jamaican
climate change context so that extension
officers will have everything at their fingertips to
be effective in the field.

•

Assistance to Improve Local Agricultural
Emergency Preparedness in Caribbean
Countries Highly Prone to Hurricane
Related Disasters. 2008. (TCP/RLA/3101)
project

•

National Disaster Preparedness and
Emergency Response Plan for Agricultural
Sector 2009, (TCP/JAM/3202(D)

•

Communication for Sustainable Development
Initiative (CSDI) - Caribbean Programme
(2008-2011)

Who is the Manual For?
As stated, the main audience for this manual is
Jamaican extension officers, primarily those
working for the Rural Agricultural Development
Authority (RADA). But it is also useful for

vi
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•

Strengthening Community Preparedness
and Resilience to Natural Disasters in
Selected Vulnerable Areas project.
2012. (OSRO/RLA/102/BEL)

•

And research done under the “Climate
Change and Agriculture in Jamaica:
Agriculture Sector Support Analysis”
initiative.

Officer for Meso-America) and Dennis Latimer
(FAO, Regional Disaster Risk Management
Coordinator). Final technical review approval
was provided by Dr. Lystra Fletcher Paul (FAO
Sub-regional Land and Water Technical officer,
Caribbean).
In short, the manual is the result of a very
collaborative effort to ensure that it is highly
practical, and relevant to the needs of extension
officers - like yourself!

Communication for
Development (C4D) - The
Key to Climate Change
Adaptation and Effective
Extension
One key additional dimension of the manual is
its emphasis on the communication for
development approach - otherwise known as
C4D or ComDev.

Under the current project, it is important to note
that the manual is the result of a very
participatory process that involved considerable
input from RADA extension officers like
yourself. Input was provided from the land
husbandry officers and agricultural extension
officers and further extension input was gained
through training workshops held in March
2014.
The main technical input and photographic
material was provided by Alberto Bigi (FAO,
Disaster Risk Management Operation Officer).
Additional technical input and photographs
were contributed by Marina Young (Senior
Director, Technology, Training & Technical
Information Division, RADA). Additional writing
and overall editing was done by Dr. Maria Protz
(Communication for Development Specialist)
with illustrations by George Hay. Additional
technical input was further provided by Vera
Boerger (FAO, Sub-regional Land and Water

It is generally recognized that the existing
capacity of extension services to provide
communication services in support of
Community Based Adaptation (CBA) for Climate
Change (CC) is limited and needs to be
strengthened and supported.

vii
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Moreover, even if vulnerable farmers are able to
access information through the net, existing
information is predominantly in a form that is
too scientific, or too culturally foreign to have
much local significance for this client group.

Budget cutbacks and changes in staff in some
of the country's research and extension
systems, have deteriorated extension’s
effectiveness. This in turn has reduced the
number of extension staff available to serve
rural areas and/or limited their mobility. As a
result, the opportunity for the traditional type of
face-to-face, personal interaction that most
farmers are accustomed to, has been greatly
reduced. The need is great to find creative and
innovative ways to respond to the technology
needs of small-scale farmers.

The C4D or ComDev approach to climate
change is a unique approach that "implies the
systematic design and use of participatory
communication processes, strategies and
media to share information and knowledge
among relevant stakeholders in a particular
agro-ecological context, to enhance people's
resilience and offer livelihood options to cope
with climate change" (Acunzo and Protz. 2010
"Collaborative change", FAO)3.

Changing Role of the
Extension Officer
Traditionally, extension officers were the main
'interface' within an Agricultural Knowledge and
Information System (AKIS) and served to
facilitate interaction among scientific
researchers, ministries of agriculture, markets
and farmers. But the days of regular face-toface contact have diminished drastically.
Increasingly extension officers are using
electronic materials, text messaging, social
media and the internet to facilitate farmer
learning and communicate with farmers.

Core principles of ComDev:
How does ComDev work?
The following core principles are central to C4D:

This poses a problem related to the digital
divide. While better-off farmers are able to get
the agricultural information they need to cope
with CC and to diversify and compete within the
new global market place without the aid of
extension services, many of the region's poorer
and more vulnerable farmers are not. Highly
entrepreneurial farmers are able to access
information via the internet on their own directly
without support from extension. But for many
other small holders who may face obstacles
related to literacy and numeracy, visits from
their extension officer are still very much
desired.

3

•

Priority is given to vulnerable rural groups

•

Emphasis is on livelihood adaptation
and resilience

•

Efforts start by building on local
analysis and existing proven "best bet"
technology options

•

Conflict resolution and consensus
strengthening are stressed

•

Good governance is supported

•

Information and knowledge sharing are
encouraged

http://www.google.com.jm/url?
sa=t&rct=j&q=&esrc=s&source=web&cd=6&ved=0CEE
QFjAF&url=http%3A%2F%2Fconnect4climate.org%2Fim
ages%2Fuploads%2Fresources%2FCollaborativeChange
E.pdf&ei=DVZhU5SZA_S42gXDvoGoBw&usg=AFQjCNFD
u8fAIUEGRh6c145M5C1-E4xipg
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•

Institutional capacity building and
strengthening are also supported

•

ComDev is mainstreamed throughout
extension and adaption services.

replaced with better bet options? Use
communication tools (especially
photography or drawings) to record and
document both good and poor practices
with the farmers in your extension area
4.

Using ComDev tools to explain scientific
and technological perspectives in
simpler terms prepare simple learning
materials. This guide offers suggestions
for how to do this

5.

Developing a menu of technology options
to be promoted for in-field pilot testing.
Once again, this guide offers a menu of
"best bet land management practices"
for you to start with.

Steps toward using ComDev for
ADRM and CCA in the Caribbean

The basic steps of C4D include:
1.

2.

3.

Starting where farmers are at. What do
they know about climate change? What
have they heard? Felt? Experienced?
While they may not use the same
scientific terms as climate change
experts, farmers' indigenous knowledge
is often quite sound. Many of the best
bet technologies presented here started
as farmer technologies. Their indigenous
knowledge (IK) is therefore a very
important part of the climate change
adaptation (CCA) equation. All knowledge
is needed. Communication tools
are used with farmers to record and
document this knowledge

Adoption of agricultural
practices
If farmers do need to change their land
management practices to adapt to climate
change, they first have to become interested in
the innovation, see its value, and then decide to
adopt it. The process of adoption depends on
many different factors and involves different
phases:

Simple, cultural icebreakers are used to
begin dialogue and discussion.
Jamaican folk expressions, jokes, and
songs can be useful to help exchanges
happen
See what farmers are already doing
to cope with CC. Look at existing
practices. Are they doing anything
differently? Do any of these activities
work? Do these practices have
potential? Which are poor practices
that need to be discouraged or

ix

1.

Awareness of the problem or opportunity:
in this context "awareness" means not
just awareness that an innovation
exists, but that has potential practical
value to the farmer

2.

Non-trial evaluation: once the farmer is
aware of a new innovation she/he
usually starts collecting information from
neighbours, friends, extension officers
trying to evaluate its advantages and
disadvantages
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production areas. These activities involve
simple experiments, regular field observations
and group analysis. The knowledge gained from
these activities enables participants to make
their own locally specific decisions about crop
management practices. This approach
represents a radical departure from earlier
agricultural extension programmes, in which
farmers were expected to adopt generalised
recommendations that had been formulated by
specialists from outside the community.

Conducting a trial incurs cost, energy,
finance and land that could be used
more productively for other purposes
3.

4.

Trial evaluation: demonstration trials
contribute substantially to both the
decision making and skill development
aspects of the learning process. If for
some reasons small-scale trials are not
possible, the chance of widespread
adoption are greatly diminished. The
Farmer Field School approach is a good
methodology to promote agricultural
practices by involving farmers in
learning through experimentation/trialing
opportunities and limits

What is a Farmer Field
School?
The Farmer Field School is a group, peer
learning extension method based on principles
of adult education. Essentially a "school without
walls", FFS helps farmers learn from each other
by improving their capacity to make decisions
and to innovate on their own farms and within
their own communities. It is a participatory
approach to extension, whereby farmers are
given opportunity to make a choice in the
methods of production through empirical and
practical discoveries on their own, or their
neighbours' farms.

Adoption: Depending on the result of
the trial, use of the innovation may be
scaled up. Usually the adoption is a
gradual, continuous process from a
small to larger scale.

Farmer Field School
approach
The Farmer Field School (FFS) is a group-based
learning process that has been used by a
number of governments, NGOs and
international agencies to promote Good
Agricultural Practices (GAPs). The first FFS
were designed and managed by the United
Nations Food and Agriculture Organisation
(FAO) in Indonesia in 1989 and since then more
than two million farmers across Asia have
participated in this type of learning.

A Farmer Field School It is composed of groups
of farmers who meet regularly during the
course of the growing season to experiment
with new production options. Typically FFS
groups have 15-30 farmers. After the training
period, farmers continue meeting and sharing
information without input from their extension
officers. FFS aims to increase the capacity of
groups of farmers to test new technologies on
their own, to assess results and to determine
the value of the results for their own particular
circumstances.

The Farmer Field School (FFS) is a group-based
learning process. During the FFS, farmers
carried out experiential learning activities that
helped them understand the ecology of their

x
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The FFS method fosters a more demand driven
approach to extension and research because
farmers ask for help from extension and
research partners only when they are unable to
solve specific problems on their own. Rather
than taking what extension officers or
researcher say as given, the FFS method
encourages farmers to test, observe and
debate among themselves and as peers with
research and extension partners. When farmers
meet, they make management decisions on
what action to take. Thus FFS as an extension
methodology is a dynamic process farmers
control and which enables them to have
sharper observational skills and a more
scientific understanding of their own
crop/livestock agro-ecosystem.

The training methodology of FFS is based on
learning by doing, through discovery,
comparison and non-hierarchical relationships
among the learners and trainers. It is also
carried out almost entirely in the field. The main
principles are:
Farmers as Experts: they interact and
evaluate the trials according to their
own experiences

Table 0.1

The field is the learning place and the
object of study

3.

Extension workers are facilitators and
not teachers, once the farmers know
the dynamic of the FFS, the extension
worker takes a back seat, offering help
and guidance only when asked to do so

4.

Training follows
seasonal cycle

5.

FFS are incorporated into regular
farmer group meetings.

the

agricultural

In Jamaica, the FFS method started with IPM
but has also proven to be very effective at
helping farmers to control the Beet Army Worm.
The Jamaica Rural Economy and Ecosystems
Adapting to Climate Change (JaREEACH)
project is working with Cocoa Farmer Field
Schools in St. Mary and Clarendon to improve
cocoa production in the face of climate change
through the assistance of the Agricultural
Cooperation Development International/Volunteers
in Overseas Co-operative Assistance
(ACDI/VOCA) initiative. This project has also
developed a land husbandry curriculum for
farmers which complements this manual for
extension officers.

Principles of Farmer
Field Schools

1.

2.

Comparison between FFS and conventional extension methodology

Parameter

Farmer Field School

Conventional extension

Learning method

By doing, experimenting,
participating, discovering

By listening

Training venue

Subject of learning
(field, crop, etc.)

Training room

Duration

Complete study
(season long cycle)

One or two session

xi
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Parameter

Farmer Field School

Conventional extension

Role of the extension agent

Expert facilitator

Expert promoter

Role of the farmer

Decision maker

Listener

Qualification to participate

None discriminatory

Need to be able to write and read

Programme planning

Elaborated by farmers

Office work

Evaluation and adoption

Prepared by farmers, adoption
is a choice of the farmer

Office. Usually adoption is through
a persuasion process

For further information of Farmer Field School you can use the following links:
•

Introduction:
http://www.fao.org/nr/land/sustainable-land-management/farmer-field-school/en/

•

FFS implementation guide:
http://www.fao.org/docrep/016/i2561e/i2561e00.htm

•

FFS approach:
http://www.fao.org/ag/ca/CA-Publications/Farmer_Field_School_Approach.pdf

•

Participatory training and curriculum development for FFS:
http://www.fao.org/docrep/012/ba0031e/ba0031e.pdf

•

FFS for Integrated Pest Management:
http://www.fao.org/docrep/006/ad487e/ad487e00.htm#TopOfPage

•

FFS for conservation agriculture:
http://www.fao.org/ag/ca/doc/CA_groundworking.pdf

What the manual includes

Part Two is then further divided into four
sections. SECTION ONE outlines all of the
structural methods related to land husbandry
and gives step by step instructions for
implementing each method. Most of these
methods, in one way or another, require the use
of an A-Frame to set proper contours. SECTION
TWO then outlines a number of additional
agricultural Climate-Smart land husbandry
methods that are recommended.

The manual is organised into two (2) main
parts. PART ONE provides a theoretical
overview of climate change and the
fundamentals of land husbandry in the
Jamaican context. PART TWO is devoted to the
technical components of Climate-Smart land
husbandry and the various practical methods
that you, as an extension officer, need to know.
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different types of options that are available for
improving land husbandry in the Jamaican
context is provided. These are presented as
"best bet practices" (BBPs) or "best bet
technologies” (BBTs) based on considerable
research4 that has been done for specific agroecological zones (AEZs). The pros and cons,
advantages and disadvantages of each main
method are presented essentially as a menu
from which farmers can select for their own
farms. Very importantly, for each method, the
type of hazard(s) they are best suited to
mitigate against are also clearly indicated so
you can advise farmers according to the
climate hazards they are most at risk of
experiencing.

Each of the methods in PART TWO are
presented as discrete Units and are colourcoded to make it easier for you to find them
when you are doing field demonstrations. Very
importantly, every unit is also presented in a
systematic and uniform way that also
allows you to use the same material to
share with farmers. Teaching notes with C4D
tips on how to effectively discuss and
communicate the unit with farmers through the
use of icebreaker exercises, additional
communication resources, or cultural
exchanges to enhance interest, farmer
engagement and farmer learning, are all
included.
Here now is an overview of the topics included.
PART ONE provides Climate Change Land
Management Fundamentals as a
theoretical overview of land husbandry’s
importance in the face of climate change. It
seeks to ensure that extension officers have a
very sound understanding and appreciation of
climate change and of fundamental land
husbandry and soil management principles.

Not all of the methods are hazard specific
however. Many are suitable for more than one
type of hazard and for more than one soil type
or agro-ecological area. To help both you, and
your farmers, see how the methods can be
mixed and matched, a colour-coded matrix is
provided. This allows you to see “at a glance"
how the methods can be used together, or
individually, as needed.

PART ONE also includes several units as
follows:

PART TWO - GUIDE TO LAND HUSBANDRY
PRACTICES

Unit 1.1 - Overview of climate change on
Jamaican farming and soil productivity

With this theoretical foundation established, the
second half of the manual presents the various
technical methods that are recommended to
reduce climate impacts. All the practices
outlined here have positive impacts on disaster
risk reduction, sustainable production and
natural resources management.

Unit 1.2 - Introduction to Jamaican Soils
Unit 1.3 - An overview of watersheds
Unit 1.4 - Fundamental Principles of Land
Husbandry

4

Spence, Balfour. April 2008. Good Practices for
Hazard Risk Management in Agriculture: Summary Report
(Jamaica), under the project “Assistance to Improve Local
Agricultural Emergency Preparedness in Caribbean
Countries Highly Prone to Hurricane Related Disasters”
(TCP/RLA/3101), FAO-Jamaica, Kingston.

Unit 1.5 then goes into more detail about the
specific BBPs that are recommended for
improving land husbandry. An overview of the
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Unit 2.1.12 - Grass Barriers

In each case, the main hazards are indicated
for which the technique is suitable. In addition,
for each method, the agro ecological conditions
for which the technique is appropriate, its
advantages and disadvantages, cost of
implementation, recommended species (if
needed), implementation steps, and
recommended maintenance procedures are
outlined.

Unit 2.1.13 - Using Pineapple Barriers
Unit 2.1.14 - Organic Trash Barriers
SECTION 2.2 then provides more detailed
information for specific agricultural methods
that are best suited for hillside conditions and
include techniques that specifically focus on
establishing proper contours. These include:

First and foremost however, this practical
section of the manual starts by explaining how
to construct and build an A-Frame in order to
precisely calculate slope conditions in the field,
so that proper land husbandry methods can be
selected from the choices that are available.
Next in importance, and fundamental to almost
all of the structural techniques that follow, are
steps for constructing and using an A-Frame.

Unit 2.2.1 - Agro-Forestry and Tree Crop
Production
Unit 2.2.2 - Reforestation
Unit 2.2.2 - Mulching
Unit 2.2.4 - Cover Cropping
Unit 2.2.5 - Minimum Tillage
Unit 2.2.6 - Composting

As mentioned, the practical part of the manual
is broken into two sub-sections. SECTION 2.1
outlines the structural methods that can help
farmers manage rainfall and possible flood
hazards. The units covered in this section
include:

Following these core land husbandry technical
sections, two additional bonus sections are also
presented. SECTION 2.3 introduces extension
officers and farmers to additional methods to
minimize drought impacts, including:
Unit 2.3.1 - Utilising Drought Toleran

Unit 2.1.1 - Constructing an A-Frame

Crops

Unit 2.1.2 - Calculating Slope Conditions

Unit 2.3.2 - Rainwater Harvesting

Unit 2.1.3 - Diversion ditches or hillside

Unit 2.3.3 - Fire Breaks and Fire Borders

ditch construction
Unit 2.1.4 - Raised Beds

Similarly, SECTION 2.4 focuses on climate
impacts caused by strong winds and
hurricanes. Three units are included in this
section.

Unit 2.1.5 - Check Dams or Gully Plug
Construction
Unit 2.1.6 - Retaining Walls
Unit 2.1.7 - Bench Terraces

Unit 2.4.1 - Establishing Windbreaks or

Unit 2.1.8 - Individual Basins

Shelter Breaks

Unit 2.1.9 - Sowing on Contour Lines

Unit 2.4.2 - Growing Wind Tolerant Crops

Unit 2.1.10 - Strip Cropping

Unit 2.4.3 - Triangular Bracing for

Unit 2.1.11 - Alley Cropping with

Bananas

Leguminous Bushes
xiv
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Following these sections, the Appendix includes
a GLOSSARY of key terms is included along
with a list of ADDITIONAL RESOURCES,
USEFUL LINKS, and CONTACT INFORMATION
for both officers and farmers to consider.

When planning your extension field activities,
you should first re-familiarize yourself with the
specific units that are relevant for that specific
topic.
NOTE: in this document the metric system is
used but, approximate measurements in
inches, feet and yards are also provided since
these are often better understood by farmers.

Also included in the appendix is a bonus unit
that is not directly related to Climate-Smart
land husbandry per se, but is focused on Farm
Road Construction and Erosion Control.

Getting Started
How to Use the Manual
To get started, it is strongly recommended that
you first go through the entire manual and get
familiar with all of its contents. PARTS ONE
AND TWO are "must read" chapters before any
field activities are undertaken. It is very
important that you become fully comfortable
with the information and skills presented in
these fundamental chapters, before you begin
facilitating any field learning steps with
farmers.

Think of this manual as your main reference
training guide for improving land husbandry
with Jamaican farmers. While it can be used as
a stand-alone guide for planning field activities
with farmers, it is best if used with a few key
resources to make your job easier and clearer.
These include:
1.

The C4D tips and exercises that are
recommended as discussion starters
and ice-breakers for each unit

2.

A Land Husbandry Field Kit that each
parish office should have that includes
useful tools for field work and
demonstrations

3.

Your own creative ideas for stimulating
dialogue and discussion as well as
examples and stories from the farmers
you work with.

SO, THERE YOU HAVE IT! Welcome once again
to your complete guide to enable you - a
Jamaican extension officer - to help your
farmers become “Climate-Smart” as they adapt
to climate change through improved land
husbandry.

Thank you for your efforts!
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Part

1

Climate-Smart
Land Husbandry Fundamentals

has changed, climate will
“Climate
continue to change, and so climate
change demands change
”

Professor Michael Taylor, Climate Change Studies Group,
University of the West Indies
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“

Overview of Climate Change Impacts on Jamaican Agriculture

In this section we first explain what climate
change is and suggest some creative ways that
you can introduce the topic to farmers and find
out what they know already about it. At the end
of this unit, you should:
1.

Know what climate change and global
warming are

2.

Understand the differences between
climate and weather architecture

3.

Recognise climate change terms, and

4.

Be able to demonstrate climate terms
to farmers.

...climate change is a change
in the average pattern of
weather over a long period
of time, typically decades
or longer.

”

Globally, we now know that climate change is
the result of human actions since the Industrial
Revolution - such as the burning of fossil fuels
and land use changes (Australian Academy of
Science, 2010). In many ways, climate change
is the price of modern development. The
increased use of fossil fuels have in turn
increased the amount of greenhouse gases especially carbon dioxide - in the atmosphere,
making it warmer and increasing global
temperatures (Pachauri and Reisinger, 2007).

What exactly is climate change
and why is important for Jamaica?
There is much “heated” debate about climate
change and a lot of confusion about what it
actually is. There is a tendency to sometimes
use the terms “natural disasters” and “climate
change impacts” interchangeably. This is a
mistake. While climate change may increase
the frequency and impact of some types of
natural disasters, such as hurricanes and
flooding, it is important to recognize that these
natural disasters have always happened.

While greenhouse gases are a natural part of
the Earth's atmosphere and help to maintain
temperatures at a level that support life, for
decades and even centuries now, too much
carbon dioxide and too many greenhouse gases
have crossed a tipping point, and are leading to
a complete change of global temperature and
weather patterns.

Jamaica’s Carbon Footprint

Climate change, on the other hand, is likely to
exacerbate or intensify weather related natural
disasters when they occur.

As consumers and users of gasoline, charcoal,
electricity, cooking oil and other types of fossil
fuels, and as burners of trash and garbage - we
- as Jamaicans - also contribute to the release
of carbon dioxide into the atmosphere and thus
also contribute to climate change.

So, let’s be clear what we mean by “climate
change”. Several different definitions exist. One
definition by the Australian Academy of Science
(2010) simply suggests that:

2
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But our “carbon footprint” - that is the amount
of carbon we use - is a very, very small part of
what has really caused climate change. As one
of the world’s Small Island Developing States
(SIDS) we contribute relatively little to the
overall Climate Change (CC) phenomenon.

already. Known for beautiful beaches, coral
reefs, rare biodiversity - these same natural
resources that draw visitors to the Caribbean
islands are also the resources that are
absolutely critical to the livelihoods of many
people - especially small farmers and fishing
folk who depend on these assets for their
survival.

However, as a SIDS - we are most at risk from
the types of changes that CC will bring. So even
though we did little to contribute to the
problem, we will pay a big price and have to
adapt quickly if we are going to survive in a
sustainable way.

Climate Change Threatens
our Sustainability
Climate change must be taken seriously
because it threatens our sustainability. Indeed,
climate change is a problem now precisely
because development has not occurred without
much thought to the needs of future
generations.

Germanwatch in its 2009 Global Risk Index
analyses ranks countries according to how
severely they have been affected by weatherrelated events such as hurricanes and floods.
Out of an analysis of almost 150 countries1, six
Caribbean Islands were ranked as Climate
change “HOT SPOTS” as follows:
•

Dominican Republic - 12th

•

Haiti - 16th

•

Martinique - 24th

•

Dominica - 25th

•

Saint Lucia - 27th

•

Jamaica - 34th

The concept of Sustainable Development was
introduced for the first time in the report “Our
Common Future”, released by the United
Nations World Commission on Environment and
Development in 1987 (Brundtland Report). The
concept is that “development is that process
that improves our quality of life but to be
sustainable it has to ensure that it meets the
needs of the present without compromising the
ability of future generations to meet their own
needs” (WCED, 1987).

This analysis by the Global Risk Index proves
that Caribbean Small Island Developing States
(SIDS) are especially vulnerable to Climate
Change for several reasons.

FAO defines Sustainable Agriculture and Rural
Development as a process which meets the
following criteria (Pétry 1995a):

For one, Caribbean SIDS economies are highly
vulnerable to climate change impact since they
depend largely on agricultural production and
tourism - both sectors which have been
experiencing adverse CC effects for many years

1.

1

Meeting the basic nutritional requirements
of present and future generations,qualitatively
and quantitatively, while providing a number
of other agricultural products (food security)

“Six Caribbean Islands in the top 40 climate hot spots” by Indi Mclymont Wednesday 10 December 2008, Panos Caribbean
(Jamaica) http://www.climatemediapartnership.org/spip.php?article601
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2.

Providing employment, sufficient
income, and decent living and working
conditions for all those engaged in
agricultural production (equity)

agricultural sector to adverse natural
and socio-economic factors and other
risks, and strengthening self-reliance
(resilience).

3.

Maintaining and, where possible,
enhancing the productive capacity of
the natural resource base as a whole,
and the regenerative capacity of
renewable resources, without disrupting
the functioning of basic ecological
cycles and natural balances, destroying
the socio-cultural attributes of rural
communities, or causing contamination
of the environment (responsibility)

4.

Reducing the vulnerability of the

The wise use of natural resources is a
fundamental part of sustainable development
which involves three different dimensions:
environmental, economic and social as
illustrated in Figure 1.1.1. If any of these
dynamics are out of whack or imbalanced,
sustainability is not possible. With climate
change now, the balance that was possible
among these three dimensions is threatened
and greater care is needed to ensure that a
sustainable balance is maintained.

Figure 1.1.1

4
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Added to this is the recognition that agriculture
in the Caribbean today is in a state of crisis as
the sector experiences stiff competition from
globalization and trade liberalization. In every
country, the sector is being forced to radically,
and rapidly, diversify. Now, more than ever, if
Caribbean agriculture is to survive, it has to
become much more proactive and must
anticipate and satisfy niche markets which
demand high quality products for the discerning
food, cosmetic, health, chemical and industrial
markets.2

have a direct bearing on its human
development prospects. Failure to deal with this
issue will consign 40 per cent of the world’s
population - some 2.6 billion people - to a
“future of diminished opportunity”.3
Climate Change will also “undermine efforts to
build a more inclusive pattern of globalisation,
reinforcing the vast disparities between the
haves and have-nots”. But the report notes that
while it is the poor who are bearing the brunt of
the negative effects of climate change,
“tomorrow it will be humanity as a whole that
faces the risks that come with global warming.
We are edging toward tipping points ... Our
generation may not live to see the
consequences”.

At the same time, diversification must happen
in a sustainable manner without jeopardizing
the region’s fragile eco-systems.
These challenges come in the face of several
other challenges that the region is
experiencing. The decline in the agricultural
sector has threatened food security and
contributed to growing levels of poverty and
rural unemployment, particularly among rural
women and youth. Farmers are also aging and
young farmers are not replacing them as they
do not see agriculture as a “high tech,” cutting
edge, profitable business.

Types of Disasters and
Hazards Associated with
Climate Change
Unfortunately, with increased climate change,
both the number of disasters (Frequency) and
the intensity of disasters will increase.
Increasing temperatures; changes in rain
patterns; increased variability both in
temperature and rain patterns, changes in
water availability, the frequency and intensity of
‘extreme events’, sea level rise and salinization,
perturbations in ecosystems, will all have
profound impacts on agriculture, forestry and
fisheries (Gornall, 2010; IPCC, 2007a;
Beddington, et al,. 2012b; Thornton et al..,
2012).

Farmers are one of the Most
Vulnerable Groups
Climate change affects everyone, but especially
the poor. The 2008 Human Development Report
says, “how the world deals with this issue will

The extent of these impacts will depend not
only on the intensity and timing (periodicity) of
the changes but also on their combination,
which are likely to be more uncertain.
Disasters are created when a hazard, such as a
flood or earthquake, occurs where people,
assets and systems are exposed and thus
become vulnerable to its effects.

3

Boyne, Ian. “Why Climate Change Affects You”. Sunday Gleaner, December 16th, 2007.
http://jamaica-gleaner.com/gleaner/20071216/focus/focus3.html
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exacerbated by the way people react to the
situation and attempt to recover from it.

Jamaica has already had its fair share of
natural disasters, and it can expect to have
more. Disasters are events that bring major and
widespread disruption to life in a community or
society from which most people are not able to
recover without assistance from others. Often
this help has come from outside that
community or society. Disasters typically involve
widespread loss of life, infrastructure and other
assets, and impact on people’s wellbeing,
security, health and livelihoods. Some disaster
impacts are immediate and others can be

New Thinking about Climate Change
and Disasters!
What is new, however, is how we are thinking
about disasters. Disasters are no longer viewed
as inevitable events about which little can be
done except for the rapid distribution
emergency relief and post-disaster aid.

Figure 1.1.2 illustrates how this thinking has changed.

6
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The new thinking does not view disasters as unavoidable interruptions to development, but rather as
events that should be planned and prepared for based on calculated risks. People need to reduce their
risk and vulnerability and become more resilient4.
Whether or not farm households are resource poor or rich, however, all face certain risks associated with
climate change and all will have to adapt one way or another. In recent years, natural disasters - such
as floods, landslides, droughts and especially hurricanes have threatened the Caribbean’s agricultural
livelihood base: Ivan (2004), Dean (2007) and Gustav (2008) all brought incredible devastation in the
last few years alone. Table 1 in the appendix, for example, provides an idea of the type of damage that
hurricanes have caused to the agricultural sector in Jamaica alone.
Table 2 presents a breakdown of the number of farmers and key assets were affected by the most
recent storms.
Table 2: Assets Lost and Farmers Affected - Source RADA

4

Resilience is the ability of a system, community or society exposed to hazards to resist, absorb, accommodate and recover
from the effects of a hazard in a timely and efficient manner, including through the preservation and restoration of its essential
basic structures and functions (UNISDR 2009).

7
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“

”

Efforts to reduce the impacts of
climate change are known as
Climate Change
Adaptation

Climate change adaptation involves the
adoption of new technologies, practices and
actions not only by farmers, but by a wide range
of actors in the agricultural value change.
Everyone in the value chain must change their
practices to some degree in order for the entire
sector to reduce the risks associated with
changes in the climate.

We Need to Adapt to Climate
Change and Try to Mitigate
or Lessen its Impacts

Farmers, however, will have to:

Fortunately, we can reduce the risk disasters
cause through strategies that seek to decrease
our vulnerability and exposure. These efforts
need to be understood as part of our wider
efforts to address poverty and inequality
(mitigation and adaptation). Disaster risk
management is defined as: “The concept and
practice of reducing disaster risks through
systematic efforts to analyze and manage
the causal factors of disasters, including
through reduced exposure to hazards,
lessened vulnerability of people and
property, wise management of land and the
environment, and improved preparedness
and response to adverse events” (UNISDR,
2009).

•

Adapt to gradual changes in average
temperature, sea-level and precipitation,
and

•

Reduce and manage the risks
associated with more frequent, severe
and unpredictable extreme weather
events.

Climate-Smart Agriculture
Reducing farmer risk and helping to make them
more resilient, is a number one priority of both
FAO and the MoAF. In 2010 FAO created the
new concept of “climate-smart agriculture” as a
way to help farmers cope with the challenges of
Rural Development, Disaster Risk Management
and Climate Change.
Climate-smart agriculture (CSA), integrates the
three dimensions of sustainable development
(economic, social and environmental) by jointly
addressing food security and climate
challenges. It is composed of three main pillars:

Climate change is clearly bringing huge costs
and challenges to farm families that will make
them more vulnerable to risk. They therefore
need to adapt to new markets and to adopt the
most up-to-date technologies available for
integrated pest management, soil fertility,
irrigation, harvesting, agro-processing and all
other aspects of agricultural production and
marketing while also calculating the potential
risks in the event of hurricane, drought or other
CC related disasters.

8

1.

Sustainable increase in agricultural
productivity and incomes

2.

Adaptation and building resilience to
climate change

3.

Reduction and/or removing greenhouse
gas emissions, where possible.
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Climate-Smart Agriculture is not a single specific agricultural technology or practice that can be
universally applied. Rather, it is an approach that requires site-specific assessments to identify suitable
agricultural production technologies and practices to increase resilience and reduce risks.
Climate-Smart Land Husbandry involves a set of adaptation practices that help to not only make
farmers less vulnerable, but also helps to protect the very resources that farmers need for sustainable
development.
The Climate-Smart practices outlined in this manual respect all of the pillars outlined above.

Additional “Climate-Smart” sources of information:
1.

Food and Agricultural Organization of the United Nations (FAO). 2013. Climate-smart agriculture
sourcebook, Rome

2.

Food and Agricultural Organization of the United Nations (FAO). 2010. “Climate-Smart”
Agriculture: Policies, Practices and Financing for Food Security, Adaptation and Mitigation. Rome

3.

Gumbs, Frank A. 1997. Farmers and Soil Conservation in the Caribbean. Occasional Paper
Series No. 3. Centre for Environment and Development, University of the West Indies. Mona
Campus, Kingston, Jamaica.

Extension Notes
Communicating Climate Change to Farmers
Some Suggestions and Tips for Unit 1.1
Purpose - To Communicate Climate Change impacts to farmers using various icebreaker
and participatory exercises
Exercises:
Five different exercise are proposed from which you can choose:
1.

RADA's video on Land Husbandry Practices which can be watched at:
https://www.youtube.com/watch?v=2NsFVIN8WNc&list=UUrSuFQXZl2yiPUmqh4apoVA
or on RADA TV: https://www.youtube.com/user/eatjamaican101

2.

Icebreaker - Voices for Climate Change - Selection of Panos Songs

3.

Discussion Starter - FAO - Strengthening Community Preparedness and
Resilience to Natural Disasters in Selected Vulnerable Areas - Review of FAO
Video Public Service Announcement

4.

Discussion Start - Climate Change Studies Group - UWI-Mona:
http://myspot.mona.uwi.edu/physics/csgm/climate-resources
(This site has several resources that you can use to start discussions with farmers
including posters, brochures and video clips)

5.

Exploratory - Mi Auntie May Use Fi Say - using proverbs to stimulate discussion
and learn about farmers’ perceptions of climate change

9
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Exercise 1 - Icebreaker
Equipment Needed:

Internet access to YouTube or
Panos “Voices for Climate Change” DVD and CD
Laptop computer
Speakers to amplify the sound

Estimated Time Needed for this Exercise:

20 minutes

Welcome, all the farmers to the meeting and thank them all for coming.
Play a selection of the Voices for Climate Change songs from the CD/DVD or from the internet if you
have access to “Warning! Warning!” - http://www.youtube.com/watch?v=M-5NGTSzTJs.
Play the song as many times as it takes to ensure that the farmers have clearly understood the lyrics
and use it to generate discussion. Some questions to ask:
The song says “we can’t stop it but we can slow it down”. What does this mean to you? What can be
done?
What effects and impacts of CC are described in the song? Try to get them to list as many as they can.

Exercise 2 - Discussion Starter
Equipment Needed:

Internet access to YouTube or
A copy of the DVD/CD
Laptop computer
Speakers to amplify the sound

Estimated Time Needed for this Exercise:

20 minutes

Welcome, all the farmers to the meeting and thank them all for coming.
Play a selection of the Strengthening Community Preparedness and Resilience to Natural
Disasters in Selected Vulnerable Areas video. It is not necessary to play the entire programme at this
point - just the first five (5) minutes or so will suffice http://www.youtube.com/watch?v=p5IcvCt64TM, as
this gives an overview of the types of disasters that have affected Jamaica and gives an overview of
what some of the impacts have been.
Alternatively, you can show the RADA video focusing on best land husbandry practices/building
resilience to climate variability and change by being climate smart which is on RADA's youtube channel.

10

fao_climate_smart_manual_part_1.qxd

10/23/14

1:11 PM

Page 11

Some questions to ask:
•

What do you remember about some of the events that are shown in the video?

•

What impact did these disasters have?

•

What could have been done to prevent or ease the impact that these disasters caused?

Exercise 3 - Discussion Starter
Equipment Needed:

Internet access to YouTube
Laptop computer
Speakers to amplify the sound

Estimated Time Needed for this Exercise:

20 minutes

Welcome, all the farmers to the meeting and thank them all for coming.
Introduce farmers to the Climate Change Studies Group website and explore some of the video links
and brochures that are on this site http://myspot.mona.uwi.edu/physics/csgm/climateresources. In particular, we suggest that you watch their video clip talking with farmers:
http://www.youtube.com/watch?v=SoBRR5RlGy0 and explore other resources that the site has.
You may wish to show this video a few times. Then use it as a way to open up discussion about what
they’ve seen.

Exercise 4 - Exploratory - “Mi Auntie May Used to Say...”
Materials needed:

Flip chart paper
Masking tape
“Auntie May Used to Say...” Quote strips”
“Auntie May Used to Say...” Blank strips”

Equipment Needed:

Flip chart stand, paper and markers

Estimated Duration for this exercise:

40 minutes

11

fao_climate_smart_manual_part_1.qxd

10/23/14

1:11 PM

Page 12

Mi Auntie May used to say...
All Jamaican communities have elders that they are fond of quoting and who they recognise
as being a source of knowledge and wisdom. This exercise is meant to trigger a recollection
of traditional knowledge, sayings, proverbs and folk stories, that relate to climate in one way
or another and which can be used to stimulate dialogue about climate change.
To begin, photocopy the page included with the Mi Auntie May Used to Say quotes given
here. Cut them in strips and give them out to individual participants.
Begin the exercise by reading one of the quotes. Read it out loud to the group and then ask
everyone in the group if they have heard of it before or have heard of something similar. Also
ask what they understand the expression to mean. The traditional meaning may be
something quite different than what is understood in today’s context.
Also ask people if the expression provides any insight into climate change and changes in
weather patterns or gives any insight into how behaviours have changed since ‘old time
days’. Try and capture this feedback on flip chart paper for later reflection.
Participants should take turns reading the different Auntie May quotes that have been
distributed. Everyone should take a turn
If some individuals have challenges reading, help them or read it for them as long as they
introduce themselves and are the first person to discuss what the quote means.
Once these few quotes have been read out in turn by participants, ask them individually if
they recall other ‘old time’ knowledge that the elders they grew up with used to say. If time
permits, pass out blank “Mi Auntie May Used to Say...” strips for participants to write their
own contributions.

12
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Young bud no know hard time, or young bud no know breeze blow (a young bird does
not know hard times or know hurricanes).

Cunny cow nyam peas, lef’ leaf. (A cunning cow eats the peas from the plant but leaves
the leaves).

Jankrow nebber mek ‘ouse till rain come (John Crow never builds a house until it rains).

Ev’ry time rain set, jankrow swear ‘im a go mek ‘ouse (every time rain sets, John Crow
swears he is going to build a house).

Man nebber know di use a water till di tank dry. (Man never knows the value of water
until the tanks run dry).

When di breeze dem blow, di trees dem shake. (When big breezes blow, the trees
shake).

Lil’ kuno keep near di shore. (Little canoes keep near the short).

Kuno no ‘av’ good bottom ‘im cawn go a sea. (A canoe which does not have a sound
bottom cannot venture out to sea).

Rakstone a riva bottom no know sun hot. (Stones at the bottom of the river doesn’t
know the sun is hot).

We can no longer observe animals to predict changes in the environment/weather
(such as the ant putting on wings, the birds flying in groups, cockroaches behaving in
a strange way and pigs dancing (this helped in determining if a hurricane was
coming)].

13

fao_climate_smart_manual_part_1.qxd

10/23/14

1:11 PM

Page 14

Mi Auntie May Used to Say

Mi Auntie May Used to Say

Mi Auntie May Used to Say

Mi Auntie May Used to Say

Mi Auntie May Used to Say
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Introduction to Jamaican Soils, Soil Quality and Soil Fertility

Before we begin learning about land husbandry
and land management, it is important to first
spend a little time on some fundamentals about
soil. The foundation of successful food
production is soil. Throughout history, whenever
and wherever soil fertility has been degraded,
entire civilizations have crumbled because they
could no longer feed themselves

being “dead” and just “dirt”, but it is actually
composed of billions of small organisms. There
are more living things in a small amount of soil
than there are people on the earth itself.

At the end of this Unit, you should:

with organic material. Soil supports the growth
of plants and is made up of two main
components - minerals and organic matter,
with the addition of water and air.

1.

Know the what soil is and what it is
composed of

2.

Understand basic soil terminology and
features

3.

Be able to identify the most common
types of soil in Jamaica

4.

Appreciate the factors that contribute
to soil erosion.

Soil is the loose top layer of the earth’s surface
or earth’s crust. It is the result of hundreds,
thousands and millions of years of rock that has
disintegrated over time and become enriched

Soil is made up of minerals from sand, silt, clay,
water, air and organic matter from rotting
plants. But there are also many other living
things in the soil including plant roots, algae,
fungus, bacteria and insects such as beetles,
grubs, earthworms and nematodes.
Rich fertile soil is soil that has high humus - or
high organic matter. Humus is the part of the
soil that is made from decayed plants and
leaves that have fallen on top of the soil over
time forming top soil. Humus is what makes the
top soil look dark brown or almost black in
colour.

So what exactly is Soil?
So, what exactly is soil? William Bryant Logan
describes it as “The Ecstatic Skin of the Earth1”
because it is so alive. We often think of soil as
1

Logan, William Bryant. 1995. Dirt: The Ecstatic Skin of the Earth. Penguin-Putman, New York.
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the plants can absorb as nutrients through their
root-system.

If you’ve ever dug or seen a soil pit, you may
have noticed that the darkest layer of soil is on
the top but that the underlying soil is lighter in
colour. That’s because the lower layers do not
have the same nutrients or organic content that
the top layer of humus has. It is this top layer
that is most in danger of washing away when
trees are cut down and proper soil conservation
is not practised.

Most of these little organisms are too small for
us to see, but some of them - such as
millipedes and earthworms can be visible. If you
don’t see many of these creatures in your soil,
then your humus or organic content, and thus
your soil fertility is probably low.

Figure 1.2.1 - Soil Nomenclature
Good soil - soil that has high humus or organic
content is important for “soil structure”. Humus
acts like a sponge and allows the soil to hold
more moisture when plants are watered. It also
helps to create space in the soil for plant roots
to grow, making it easier for them to absorb
nutrients.

Although humus is made from decaying or
rotting plant trash and organic matter, it is
actually alive and not dead at all. When plants
decay, what really happens is that very small
insects and organisms like fungus, algae,
bacteria and earthworms eat the organic matter
and break it down into smaller compounds that
16

fao_climate_smart_manual_part_1.qxd

10/23/14

1:11 PM

Page 17

enough for plant roots to push through easily
and will deprive the plant of oxygen. If your soil
is clay, you will need to add sand and humus or
organic matter to improve its structure.

Here are a few key terms to know about soil.
Soil texture describes the size of the particles
that soil has. Stones, gravel, sand, silt and clay
are all considered soil particles in fact. Soil
texture can be broken down as follows:
•

Sand: Particles bigger than 50 µm

•

Silt: Particles between 2 and 50 µm

•

Clay: Particles smaller than 2 µm.

Horizons in a soil profile

What defines different types of soils is the size
of the particles they are composed of and the
relative mix of the different sizes. Soil
nomenclature of the textures is defined by the
triangle diagram below according to the content
of sand, silt and clay.
Determining soil texture is important because
the texture determines how easily the soil can
be worked. In general:
•

•

Clay soils hold a lot of water and
nutrients but they easily compact which
makes it hard for roots to penetrate
Darker brown soils usually mean that there is
higher organic content, but not necessarily
higher soil fertility.

Sandy soils are easier for plant roots to
grow through, but they don’t retain
water between rains. They dry out very
quickly and easily lose their nutrients
and fertilizers through leaching.

Soils that look white or yellowish like marl, mean
that lime or salts are present.

A soil described as “loam” has a balanced
composition within the three mineral
components (sand, silt and clay).

Again, the best way to tell what type of soil you
have is to get your soil tested. A good
agricultural soil consists of 25% water, 25% air,
45% mineral material and 5% organic matter.

We can tell something about soils by looking at
their colour. Dark red soils, like those in bauxite
areas, tend to have higher iron content. Land
with reddish soils also tend to be drier and dry
out easily.

Different soil types of have different mixtures or
levels of soil nutrients. Plant nutrients can be
divided in two groups according to the needs of
the plants.

Gray, bluish or greenish soils usually have high
clay content. Most clay soils contain lots of soil
nutrients but have poor structure and hold too
much water. Clays usually expand when wet and
then shrink and crack when they dry out. Most
clays feel sticky when wet and are not porous

Major elements or macro-elements include:
P – Phosphorus
C – Carbon
O – Oxygen
Ca – Calcium
H – Hydrogen
K – Potassium
N – Nitrogen
Mg – Magnesium
S – Sulphur
17
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forms of the nutrient. The optimum pH range for
most plants is between 5.5 and 7.0 however
many plants have adapted to thrive at pH values
outside this range.

Minor elements or micro nutrients include: Less
than 100 mg per kg of dry matter
Fe – Iron
Cu – Copper
Cl – Chlorine
Mo – Molybdenum
B – Boron
Ni – Nickel
Zn – Zinc
Mn – Manganese

Nutrient availability in relation to soil
pH
Both macronutrient and micronutrient availability
are affected by soil pH. In slightly to moderately
alkaline soils, macronutrient (except for
phosphorus) availability is increased, but P, Fe,
Mn, Zn Cu, and Co levels are reduced and may
adversely affect plant growth. In acidic soils,
micronutrient availability (except for Mo and Bo)
is increased. Nitrogen is supplied as ammonium
(NH) or nitrate (NO) in fertilizer amendments, and
dissolved N will have the highest concentrations
in soil with pH 6-8. Concentrations of available N
are less sensitive to pH than concentration of
available P.

The main soil nutrients that all plants need are:
1. Nitrogen (N)
2.

Potassium (K) and

3.

Phosphorus (P)

Some plants will need more of these nutrients
than others which is why some crops grow
better under certain soil conditions and in
certain areas than others.

In order for P to be available for plants, soil pH
needs to be in the range 6.0 and 7.5. If pH is
lower than 6, P starts forming insoluble
compounds with iron (Fe) and aluminium (Al) and
if pH is higher than 7.5 P starts forming insoluble
compounds with calcium (Ca). Most nutrient
deficiencies can be avoided between a pH range
of 5.5 to 6.5, provided that soil minerals and
organic matter contain the essential nutrients to
begin with.

Understanding pH Levels
Soil pH is a measure of the acidity or alkalinity in
soils. pH can range from 0 to 14, with 7 being
neutral. A pH below 7 is acidic and above 7 is
alkaline. Soil pH is considered a master variable
in soils as it controls many chemical processes
that take place. It specifically affects plant
nutrient availability by controlling the chemical
Sulphate of Ammonia

Diammonium Phosphate (DAP)

18
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Most commercial fertilizers are a mixture of
these three key nutrients - nitrogen, potassium
and phosphorus. So by adding fertilizers to our
soil, we are actually adding these nutrients to
make the soil more fertile.

There are several positive effects of soil organic
matter/humus:

But the best way to ensure that your plants
have the nutrients they need is to make sure
the soil has enough humus and organic matter
by adding compost.

Organic component

•

Soils are more airy

•

Soils retain more water and soil
moisture (100 times more than clay)
without compaction

•

Humus adds nutrients for plants
(fertilizer) and provides favorable soil
organisms.

Soil acts both as an engineering medium, a
habitat or eco-system for soil organisms, a
recycling system for nutrients and organic
wastes, a regulator of water quality, a modifier
of atmospheric composition, and a medium for
plant growth.

Soil organic matter is the organic component of
soil, consisting of plant and animal residues at
various stages of decomposition. Cells and
tissues of soil organisms, and substances
synthesized by soil organisms. Once the
organic matter is decomposed (the length of
decomposition depends on the type and
hardness of the material) it becomes humus.
Humus works as glue between the mineral
particles creating the soil structure that
provide empty pores for water and air retention
in the soil. More than that, its decomposition
releases nutrients to plants and soil organisms.

Soil provide plants with:
•

A support for their roots

•

Essential mineral elements

•

Water supply

•

and Oxygen.

Diagram showing soil structure
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Soil Structure
3.
Soil structure is the term used to define how the
various particles in soil are positioned to
provide space for water and oxygen. When
there is more humus and more organic
materials in the soil, soil structure is improved
because it works as a sort of glue or adhesive
between the particles leaving space for water
and oxygen. According to their size, empty
pores retain water and oxygen with a different
force.
Soil Porosity relates to the proportion of soil
minerals and organic matter to the amount of
space between them. Soils that are highly
porous have more space between the minerals
and organic matter and thus let water filter and
move through more easily. Sandy soils, for
example, are very porous while clay soils are
much less porous.

Deposition and sedimentation of
particles.

Soil transport can happen through:
•

Sheet erosion

•

Rill erosion or

•

Gully erosion.

Sheet, rill and gully erosion are related
members of a family. Erosion starts small in
very narrow “sheets” that then lead to bigger
and wider collector “rills”.

Soil erosion occurs when portions of soil or
ground move (or transport) because of erosive
agents: such as water, wind, and living beings.
Soil erosion can be natural or accelerated. Soil
erosion takes place in three phases:
1.

Detachment of soil particles (“splash”
effect)

2.

Transport / trickling particles

20
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Little effects at the tops of watersheds (sheet erosion) gradually lead to bigger and bigger forms of
erosion as the water travels down slope.

EROSION
Splash effect

Sheet erosion

Absence of soil structure, crust and
cracking of the soil

In the surface of the soil presence of big
dimension particles (stones, rocks, etc.)

Rill erosion

Gully erosion

Presence of rill (<60 cm depth, it is
possible to remove them by tilling)

Presence of gully (>60 cm depth, it is not
possible to remove them by tilling)

21
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Deposition

Deposition of soil material coming from upstream

—> index can vary between 3:20

Key factors influencing soil erosion
Erosion is influenced by Erosivity and erodibility
factors expressed in the Universal Soil Loss
Equation (USLE, Wischmeier and Smith, 1962)

•

(LS) Avoid growing on too steep slope
(>40%); —> index can vary between
1:50

•

(P) Plot with appropriate soil conservation
structures —> index can vary between
3:10

•

(C) Rationally manage crop selection
and rotation to avoid leaving the soil
without plant cover—> index can vary
between 1:1.000.

A (erosion) =
R x K x LS x P x C (ton/ha/year)
Erosive factors:=>Ωrain (or wind), energy
index R
Eroding factors:
•

K - Physical characteristics of the soil
(texture, structure, etc.)

•

LS - Land management index (length of
the slope and gradient)

•
•

The factor that is influencing more soil erosion
is the C index, soil cover.
Soil erosion is favored by:
Strong rains

•

Fine texture of the soil

•

Bad structure of the soil

•

Long and steep slopes

•

Land without anti erosion structures

•

Soil bare of vegetation.

P - Parcel management index
C - Crop management (soil covering)
index.

How can you reduce the extent and physical
impact of erosion using the equation?
•

•

(K) Ensure physical quality of the soil
through organic matter management
22
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Clearly, the core of good land
husbandry is good soil management
that seeks to maintain soil nutrients,
soil moisture and soil structure.
Steps to do so are covered in Part
Two. This unit closes with a few
suggested exercises that you should
try yourself first, and then use with
your farmers. They include:
1.

The hand analysis method

2.

The sediment method

3.

Soil profile observation

4.

Erosion Observation.
25
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Unit 1.2 - Exercise 1: Hand Analysis Method
Materials needed:

Various types of soils in small plastic freezer bags
(may be in your soil kit)
Local soils on-farm

Equipment Needed:

Hands
Perhaps a small spade to dig different types of soils
Small amount of water

Estimated Duration for this exercise:

40 minutes (including discussion)

What is the Hand Analysis Method?
Although it is somewhat arbitrary and not an
exact method, hand analysis allows a person to
really touch and feel their soil and to compare
different soil types through actual experience.

3.

Clay soils will feel sticky, and can be
rolled very thinly

4.

Sandy soil will feel gritty

Instructions:

5.

Silty soils will feel very smooth and
even powdery when dry

6.

Then mold the ball or dent it and
squeeze it to determine how easy it is
to work

7.

Through discussion, describe the type
of soil according to the classes shown
in Chart 1.

1.

2.

Take a small amount of soil - just a
small sample from the surface of the
soil and using spit, water, roll it into a
ball that is approximately 2.5 cm or
roughly an inch
Make sure to add enough moisture just
until the ball is sticky (the point at
which it begins to adhere to the finger)
26
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1

2

3

4

5

6
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Chart 1
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Unit 1.2 - Exercise 2: Sedimentation Method
Materials needed:

Various samples of different types of soil water

Equipment Needed:

Jars for each of the different types of soils to be used

Estimated Duration for this exercise:

2.5 hours

What is the Sedimentation Method?
The sedimentation method is an easy technique that simply involves putting a small amount of soil into
a jar with water and waiting for the soil particles to separate. It is a method that helps to see and
appreciate the different size particles that make up specific soil types.
Instructions
1.

Place a small amount of soil into an individual jar, one
for each soil sample that you have available

2.

Add water to each of the jars

3.

Wait about 2 hours (or more) after which the three
different particles will be separated according to their
weight

4.

With the participants, note and discuss the different
type of particles that are observed.

Unit 1.2 - Exercise 3: Soil Profile Observation
Materials needed:

Note pad and pencil

Equipment Needed:

A spade or tool sufficient to dig a good soil profile to a depth
of at least a metre or three feet
Possibly a camera for taking pictures.

Estimated Duration for this exercise:

2 hours

Note: you may have to scout in advance for a suitable location

What is the Soil Profile Method?
Digging a soil profile essentially involves digging a small pit to a depth of roughly 3 feet or 1 metre that
allows you to see the different layers of soil from top to bottom. This method allows participants to
appreciate that the top layer will likely be much darker than the lower layers and should have more
organic matter or humus. The actual colours and depth of each layer will of course depend on the location.
29
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Instructions:
1.

Identify a suitable location to dig your soil profile pit.
If possible, try to find a site that will have a good top
layer of soil or humus

2.

Using a spade, dig the pit to a depth of only 1 metre
or 3 feet

3.

With the participants, observe the various layers or
“horizons” that are unearthed. Ask participants to
count how many layers they see and note how the
layers are different. What colour are the layers? How
deep are they? Which is deepest? Does the texture
change? Does the structure change? What organisms
do they see, if any? How deep do the plant roots
penetrate, if there? And so on

4.

Note all the observations that are voiced and take pictures, if possible

5.

When you are finished, refill the pit with the soil that was previously removed.
Unit 1.2 - Exercise 4: Soil Erosion Profile Observation
Materials needed:

Note pad and pencil
A local site where a land slide or
major erosion has recently occurred

Equipment Needed:

Possibly a camera for taking pictures.

Estimated Duration for this exercise:

1 hour

What is the Erosion Profile Method?
This method is very similar to Exercise 3, except instead of digging a soil profile, the exercise involves
finding a location where major erosion or a long slide or breakaway has recently occurred. Farmers
visit the site so they can see and observe the different layers of soil that have been exposed.
Instructions:
1.

Identify a suitable location

2.

With the participants, observe the various layers that have been unearthed. Ask participants to
count how many layers they see and note how the layers are different. What colour are the
layers? How deep are they? Which is deepest? Does the texture change? Does the structure
change? What organisms do they see, if any? How deep do the plant roots penetrate?
And so on

3.

Note all the observations that are voiced and take pictures, if possible.
30
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The Impact of Climate Change on Watersheds

that at that time, very few people could knew
what a watershed was. Some of the more
common responses to the question included
ideas such as:

In this unit we now go into more detail about
the water cycle and the importance of
watersheds in maintaining soil moisture and
soil fertility. Understanding how watersheds
function is very important for understanding
how practices such as deforestation, too much
removal of vegetative cover and improper land
preparation contribute to soil loss - especially
on farms with steep slopes.

•

A place to store water

•

A small building over a latrine

•

A storage site for the National Water
Commission (NWC)

•

A water catchment building to catch
rain water.

At the end of this Unit, you should:
1.

Know how to correctly explain what a
watershed is and why they are important

2.

Appreciate the principles of watershed
management

3.

Know which Watershed Management
Unit your extension area falls within; and

4.

Other respondents had vaguely correct responses
such as:

Know the basic steps involved, and tools
to use, to conduct a basic watershed
assessment.

What exactly is a
“watershed”?

•

A place where water comes from

•

Forests where water comes from

•

An area of land where water runs

•

Riverheads.

While it is likely that public awareness about
watersheds has improved, it is important for
extension officers not to assume that people
fully understand what the term means
whenever they use. Asking farmers what their
understanding actually is - should always be
the starting point for any extension discussion
with farmers. And it may also be more useful to
talk to farmers about “rivers” and how they feel
about them as opposed to watersheds at all.

So, what exactly is a “watershed”? You may be
surprised to learn that many people in Jamaica
are not at all aware what a watershed actually
is. In 2002 for example, a “Knowledge,
Attitudes and Practices” (KAP) report done for
the Ridge to Reef Watershed Project (R2RW)1,
surveyed rural communities in the Rio Cobre,
Great River, Rio Grande and Wag Water
watershed areas of Jamaica. The study found

1

PSEARCH Consultants, July 24, 2002. “Enhancing Awareness for Sustainable Watershed Management: Report of
the Knowledge, Attitudes and Practices Survey”, Ridge to Reef Watershed Project, National Environment and Planning
Agency (NEP) and USAID.
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Despite whatever folk and popular perceptions may exist, officially however, the following definition of
“watersheds” applies:

A watershed is an area of land bounded by ridge lines (crust lines), irrigated
by the same water system (a river, with its tributaries and all the rivers that
feed it territory) and corresponding to the entire area of capture and
drainage of precipitation. The entire watershed region has a common outlet
for its surface runoff. A watershed is like a funnel, all the rain falling on the
watershed area, will flow to the same outlet/river mouth.

Illustration of a Watershed

32

”

fao_climate_smart_manual_part_1.qxd

“

10/23/14

1:12 PM

Page 33

The National Environmental Planning Agency (NEPA)2 has the following definition for watershed:

DEFINITION OF WATERSHEDS
A watershed, or catchment, is an area that drains to a common point.
More specifically, it supplies water by surface or sub-surface flow to a
given drainage system or body of water, be it a stream, river, wetland or
sea. Each river has its own watershed. Topography is the key element
affecting watersheds. The boundary of a watershed is defined by the
highest elevations surrounding the river.

”

What do Watersheds Do?

Why do watersheds have to be
identified before implementing any
soil conservation action?

Watersheds are important because they
provide several functions that are important to
sustainable survival.

The watershed is the geographical unit of the
hydrological cycle. So it is a logical unit for
planning local development projects and for the
management of natural resources since all the
natural resources that are in a watershed are
inter-linked, in one way or another, through
water movements.

First, watersheds are critical to the Hydrological
Cycle. As funnels, they function to:
•

Direct the flow of rainwater from upstream
to downstream

•

Collect and accumulate varying amounts
of water at varying lengths of time

•

Give back water to the water cycle as
runoff.

The lands upstream and downstream within a
single watershed are physically connected and
linked through the hydrological cycle. In other
words, “What happens upstream, affects what
happens downstream.”
How upstream actions affect lands downstream
depend on:

They also serve important Ecological purposes as:
•

•

Sites for chemical reactions necessary
for living organisms

•

The geographical shape of the upstream
land (its topography, slopes, ) that determine
how and where water flows and thus,
how much water (quantity) moves
downstream

•

The soil conditions of upstream lands.
Degraded lands that are deforested
and suffering from soil erosion or heavy
pesticide and herbicide use, will allow
excess soil and farm chemicals to also
wash downstream

•

Small changes to natural water flow
channels can lead to large impacts and
damage downstream.

Habitat for plants and animals (fauna
and flora). Healthy watersheds are
critical to protect biodiversity and
fragile eco-systems.

Finally, and very importantly, watersheds have
very significant Socio-economic value since:

2

•

Human beings depend on watersheds
for their life (water, food, etc.)

•

Without watersheds, fundamental resources
such as food and water would become
unaffordable.

http://www.nepa.gov.jm/symposia_03/Papers/Watersheds.pdf
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Forestry Department (FD), the National
Water Commission (NWC), the Water
Resources Authority (WRA), the
National Environmental Planning
Agency (NEPA), the Ministry of
Agriculture and Fisheries (MoAF),
Department of Roads and Works, Office
of Disaster Preparedness and
Emergency Management (ODPEM),
parish councils, non-governmental
organisations and other groups, as
relevant to the specific watershed area

What is watershed management?
Watershed management is a process that
seeks to uphold fundamental land husbandry
principles (see Unit 1.4 for more information on
this). Several factors must be “managed” for
watersheds to remain sustainable. Sound water
management meets the following criteria:
•

•

Water flow is controlled and there is
better management and use of water
resources
Water filtration is promoted, water
flows are regulated, there is increased
points of use of water for domestic and
productive needs (agriculture and
livestock), water quality is improved,
there is greater availability of energy for
production, and reduced damage due
to runoff, etc.

•

Soil erosion is reduced

•

Local people are involved in watershed
management through participatory
processes and decision-making

•

Multiple disciplines are involved in the
management process including The

•

Management is maintained on a
sustainable basis with on-going
monitoring and review of planning
processes

•

Management is flexible and iterative
(i.e., responds to needs as they arise).

What is the Watershed Unit approach?
Watershed “units” are commonly used now in
Jamaica for the planning of development
projects and building schemes, for natural
resource management, for disaster risk
management and for land-use planning.
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Committees (CDCs) that are often used for
social planning purposes in Jamaica. Nor do
they always coincide with the Agro-Ecological
Area/Zone or Extension Area that RADA uses
for its own planning purposes.

Under this approach:
•

Watersheds are the unit for planning,
studying, decision-making and action

•

Different activities within a specific
watershed are integrated to achieve
specific objectives

•

Activities are also integrated to ensure
the best use and management of the
natural resources that exist within a
specific watershed

•

How Many Watershed are there in
Jamaica?
There are at least 100 actual watersheds in
Jamaica, but they have been grouped into 26
Watershed Management Units (WMU) to
facilitate governance and land management.
However, in most instances watershed
boundaries do not correspond to administrative
Boundaries (a notable exception in Jamaica is
the parish of Portland where the Parish
Development areas correspond to the
watershed management units and Port Antonio
Urban area).

And local people and communities fully
participate
as
decision-making
stakeholders who are involved in
managing local watershed resources
through Local Watershed Management
Committees (LWMCs) or sometimes in
Jamaica - Local Forest Management
Committees (LFMCs).

It is important to note however, that Watershed
Units do not always coincide with other
planning units (such as Parish Development
Committees (PDCs) or Local Development
Committees (LDCs) or Community Development

Map 1.3.1 below illustrates where are of the
Watershed Management Units are located in
Jamaica. Review it now to identify which WMU
your own extension area is situated.

Map 1.3.1
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points of minimum distance between
the two. On topographical maps, the
vertical difference between contour
lines is 100 metres, so they are as
close together as the slope is steep. A
line between the highest point and the
lowest point illustrates the degree of
the slope (%):

So how do we define the
borders or delimit a
Watershed?
Several steps are involved to determine where
a specific watershed begins and ends.
1.

First, you must identify a landmark to
set a specific point where water passes
in a river or a valley. This should be the
lowest outlet point that all the water
flows toward

2.

From there, on the basis of the altitudes
(detected through contour lines) you need
to identify and mark the crest lines
(highest points or peaks in the watershed,).

Together, these high and low points or markers
constitute the perimeter of the watershed.
You can identify altitudes and key landmarks
using Topographic maps. Topographical maps
actually show “contour lines” so you can begin
to see:
•

Contour lines within the watershed
area - which are points along the same
altitude along the slope

•

The water runoff is always perpendicular
(or at right angles) to the contour lines
on the map

•

The maximum slope lines are those
that combine two contour lines at the

Key:
h

(vertical difference within contour lines)= 100m

d

(horizontal distance within contour lines) = to calculate and to proportionate to the map scale
(i.e. for maps 1:25 000: 1 cm in the map = 250 m in the field)

SLOPE (%)= h/d*100
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•

In addition to topographical maps, you can also
use other maps to study the watershed
including:
•

Photographic maps and

•

Geo-referenced maps.

Walking through a watershed to do an
assessment using transects and community
mapping exercises is a very useful way to

assess the degree of degradation that may
exist. This should be done together with farmers
so that their knowledge and experience of the
area can be included to determine how
problems should be addressed and land
management improved.

How can we tell if a
watershed is degraded?
It is usually pretty obvious when a watershed
has been degraded. Most of the signs are visible
or are directly experienced by the people that
live there. We can tell a watershed is degraded
when we see:
•

Productivity has been lost. The soils
and potential of land and water resources
no longer yield the results they used to

•

Net changes in the hydrological behavior
(reduced quality, quantity and regularity
of water flow)

•

Evidence of poor practices such as
deforestation, slash and burn farming,
landslides, soil loss, increased nutrients
in rivers and streams from run off, and
Interaction of geographical, climatic
and anthropogenic factors

•

Acceleration of ecological degeneration
(i.e., loss of flora and fauna, loss biodiversity
and soil erosion)

Reduced economic opportunities to
make livelihoods from the land and a
rise or intensification of social problems.

RADA Officers getting ready for
a mapping exercise

An example of a participatory
transect map
37
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Unit 1.3 - Exercise 1: Conducting a Watershed Assessment with Farmers
Purpose - To better understand the local watershed conditions by collecting observable watershed
data from secondary sources (such as maps), farmer testimonials, and from observable evidence
through transect walks and community mapping exercises.
What is the Technique?
A physical watershed assessment using to determine the key features of the watershed, main
threats, types of degradation, causes of degradation, and persons most vulnerable.
Objective: identify watershed/land degradation processes and potential solutions.
Solutions could be:
•

Individual actions: for which the engagement of the individuals living or working in the target
area is required

•

Collective actions: for which the engagement of all communities of the watershed (usually
through statement of local or national authorities) is required.

Methods to be used:
1.
2.

Maps
(topographical, geo-referenced (GPS)
Photographic documentation

38

3.

Oral history documentation

4.

Observable evidence

5.

Community mapping

6.

Transect walks.
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Advantages and Benefits:
•

Walk about or drive through assessments are very participatory and provide a concrete
way to involve farmers and community members in the assessment process. This helps to
create buy-in and ownership in any land management strategies that are next developed

•

Farmers are encouraged to analyse impacts and to make connections between harmful
actions and impacts, as well as positive actions that are possibly being done

•

Data can be easily captured and reproduced by participants

•

Assessment data can later be fed into a watershed management plan by community
members.

Disadvantages:
•

Can be somewhat time consuming since these exercises require walking from top to
bottom in watershed areas

•

Not all farmers may be able to participate.

Costs:
Maps
Aerial photographs (if available)
Materials
Use of a camera
Fuel for vehicle if doing a drive through transect
Possible lunch or refreshments for the walk if it is to take one day
Time needed for the demonstration:
/2 day for the review of secondary data (topographical maps, etc.)

1

At least one day for the community watershed mapping exercise.
Materials and equipment needed:
Camera
Note pads
Maps
Audio recorder
Large scale paper for mapping exercises
Coloured pens and pencils or markers
Personnel needed:
Extension officer
Note taker
Farmers
Some ComDev tips for introducing the exercise:
Ice-breaker exercise - ask farmers to share their own definition of what a watershed is before you
start or share some of the definitions from the R2RW KAP survey.
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Additional sources of information on this technique:
FAO - Jamaican Livelihood Baseline assessment manual.

Assessment Steps

Step one:
Analysis of aerial
photos (if available)
Analyze the pictures
to see if any erosive
phenomena can be
identified.

Step two: Analysis of the maps (if available)
Maps can provide important information (plots size, slope, major risk areas of erosion, texture,
etc.). In general it is important to have at least an idea about the area we are going to assess and
which watershed or micro-watershed the area falls within. Even if maps are not available it’s
always important to consider the watershed in its entirety.

Step three: Interview farmers
Main questions to ask:
•

Are there any signs of erosion in the fields or along streams and ditches?

•

Have yields been reduced on your plots and if so, why?

•

What crops and practices are used (crop rotations, associations, labor, etc.)?

•

What techniques are used traditionally?

During the interview it is important to list possible farmer solutions.
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Step four: Conduct a site visit and observe the watershed for any signs of erosion
using transect and community mapping exercises

Farmers usually tend to bring the technician to see directly signs of erosion on the site. It is
important to evaluate the signs but also to understand the dynamics of the water upstream
and downstream.

Observe, describe, locate and measure signs
of erosion:
• Concentration of big particles on the
surface (sheet erosion)
• Rill (1-60 cm depth)
• Gullies (> 60 cm).
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River bank conditions (landslides, slope, etc.);

Deposits of sediments.

•

The best time is after heavy rains or when the crop starts to grow

•

The purpose of the visit is to characterize the problem and initiate a search for solutions.
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Fundamental Principles and Methods of Land Husbandry

Now that we have an appreciation for soils and
an understanding of how watersheds function
and how they can become degraded, it is time
to be sure we appreciate what “Climate-Smart”
land husbandry or land management involves.

The term husband and husbandry later
developed as a middle English term to
specifically refer to “farmers.” Very importantly,
various dictionaries now define husbandry as:
•

The act or practice of cultivating crops
and breeding and raising livestock;
agriculture

•

The application of scientific principles
to agriculture, especially to animal
breeding

•

The careful and prudent management
or conservation of resources, thrift,
economy.

At the end of this Unit, you should:
1.

Appreciate the historical and cultural
factors that have given rise to the
practice of land husbandry; and

2.

Understand the fundamental principles
involved in sound land husbandry
management.

This last point is important to stress because it
implies that “husbandry” involves taking great
care of natural resources and using economic
principles to maximize resources and
livelihoods in a sustainable way.

What do we mean by the
term “Husbandry”?
First however, it is interesting to consider where
the word “husbandry” comes from and how it
originated. You may be interested to know that
the term “husband” was not originally meant to
mean a “married man” for instance. The
original meaning of the term “husband” has its
roots in the bible and was originally associated
with the first man - Adam - or : ish ‘adahamah,
literally, “man of the soil” (Genesis 9:20); ‘ikkar,
literally, “digger,” “a farmer” (2 Chronicles
26:10 Jeremiah 31:24; Jeremiah 51:23 Amos
5:16 Joel 1:11); gubh, “to dig” (2 Kings 25:12);
yaghabh, “to dig” (Jeremiah 52:16); georgos,
“cultivator” (Matthew 21:33 John 15:1 James
5:7).1

1

Fundamental Purpose and
Principles of Land Husbandry
This definition of “husbandry” clearly resonates
with the main objective of “land husbandry”
which is to literally “care for the land”. This
involves actively taking steps to reduce land
degradation, conserve soil fertility and water,
and to thus protect the land’s productivity and
ecosystem resources and the services they
provide.

http://biblehub.com/topical/h/husbandry.htm
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Here are some “dos” and “don’ts” to follow as fundamental, land husbandry principles.

Land Husbandry Do’s and Don’ts
Do’s

Don’ts

Always make sure to use an A-Frame and to
plant on proper contours on any sloping land

Don’t plant crops on hillsides without some
type of level contours

Do keep the soil covered as much as
possible

Don’t remove more vegetation than is
absolutely necessary when you plant

Do make sure to keep an adequate amount
of organic matter in the soil

Don’t burn plant material, plant trash or
other organic residues

Do try to mix and rotate crops to keep soil
fertile and to reduce the risks of pests and
disease

Avoid growing only one type of crop over
and over

For long slopes, do ensure that you follow
the “watershed approach” and make sure
you know what is both above and below the
area that you are planting on.

Disturb the soil as little as possible in order
to maintain soil structure, fertility and
integrity.

Additional Do’s and Don’ts for Extension Officers
Do make sure you help farmers select
practices that suit their costs and local
economic conditions

Don’t recommend methods that you know
will be out of the price range of your
farmers

Do make sure to try to modify or improve a
traditional practice before encouraging
farmers to start a totally new one.

Don’t recommend methods that you know
have been tried and failed in your area
unless you know the reasons why.

Categories of Climate-Smart Land Husbandry Methods
Land Husbandry techniques can be grouped into two main categories: (1) Structural methods and (2)
Agricultural methods.
Structural methods those that are especially recommended for hillside conditions. They all first
require that the slope conditions are determined through the use of an A-Frame and that level contour
lines are established.
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Most also involve some type of building up of soil beds, benches, construction of barriers to control and
protect water or wind flow, or to protect against fire damage. They are called “structural” methods
because they literally involve planting, building or digging structures of one type or another.
Some structural methods include:
1.

Sowing on contour lines

2.

Strip cropping

3.

Alley Cropping with leguminous bushes

4.

Grass barriers

5.

Pineapple barriers

6.

Organic trash barriers

7.

Stone bench terraces

8.

Individual basins

9.

Diversion ditches

10. Raised beds or network drains
11. Check dams or gully plugs
12. Retaining walls.

Agricultural methods are those that involve the use of plants or trees and specific types of cropping
methods. These methods include:
1.

Agro-forestry and tree crop methods

2.

Cover cropping

3.

Minimum tillage

4.

Mulching and

5.

Composting.

Agricultural methods help to reduce soil erosion by improving the soil fertility and quality of the field by:
•

Avoiding exposure of bare soil to rains and winds

•

Increasing soil fertility by adding higher content of organic matter
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Increasing water infiltration into the soil through better soil and crop management.

Several of these agronomic methods are suitable for all soil types and AEZs, but some are especially
well-suited to farms on steep slopes. Best results are obtained from agronomic methods when they
are integrated with other methods and techniques chosen for specific AEZs.
These methods, and their pros and cons, and suitability to mitigate against different types of climate
change hazards are discussed in Part Two along with other methods that are not specifically related to
soil management, per se, but for other types of potential hazards related to climate change. At this
point it is simply important to appreciate what land husbandry is and which main principles and
methods can be considered.
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Matching Best Practices to Climate Hazards

Now that we have an appreciation for land husbandry fundamentals and are clear that using
an A-Frame is critical for establishing level contours on hillside farms, let’s look again at the
different types of hazards that are likely to become more intense with climate change and see
which “best bet practices” (BBPs) or “best bet technologies” (BBTs) are most recommended to
mitigate these harmful impacts.
At the end of this Unit, you should:
1.

Be familiar with the range of best bet land husbandry practices that are suitable for
specific Agro-ecological zones (AEZs) and

2.

Feel equipped to share these BBPs with farmers using role-play methods.

A Best Bet Menu
This section provides an overview of the many different options that exist to help mitigate
climate impacts for Jamaican farming conditions. This overview is presented as a “menu” that
you can use to discuss with your farmers. It is presented as a matrix to allow you to easily see,
at a glance, how the different methods compare and to see which are recommended for
specific agricultural ecological zones.
These same methods are then presented in more detail in the upcoming sections in Part Two
depending on whether or not they are agronomical in nature, or structural. In this section, the
objective is to show which climate hazard each is most recommended for.

Types of Hazards
Remember there are several different types of climate change related hazards that can affect
our land management sustainability and overall agricultural productivity. This manual is largely
concerned with the following hazards that are represented in Table 1.5.1 with the specific
symbols. Climate change will also bring increased risk of insect pests and plant diseases, but
these are not covered in this manual.
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Table 1.5.1 Climate Change Hazards and Symbols
Climate Hazard

Symbol

Drought

Flooding

Strong rainfall

Landslides

Strong winds

Fire

Chemical pollution1

Matrix 1.5.1 now presents the different BBPs in matrix form according to the hazard they are best
suited to address. You can use this matrix to introduce the methods to your farmers by learning first
which hazards are of most concern to them and which methods are the best options to consider to
address their concerns.
1
Note: Climate change does not bring increased risk of chemical pollution directly. However, unless other measures used
to mitigate against landslides, strong rainfall and flooding are practiced to prevent soil erosion, there is an increased risk of
farm chemicals washing away and getting into the water system.
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Extension Methods Teaching Notes
Caribbean Climate Cook Shop & Café2
This extension methods exercise has been adapted from the Sir Arthur Lewis Institute for Social
and Economic Studies (SALISES), University of the West Indies Project: “C-Change - Managing
Adaptation to Environmental Change in Coastal Communities - Canada and the Caribbean). You may
find it a useful way to introduce the range of BBPs to your farmers if you feel they are participants who
may enjoy role-playing and dramatization exercises.

Caribbean Cook Shop Exercise
Materials needed:

A few photocopies of the climate change cook shop menu.
Tables and chairs and a few plates
Handouts for this exercise

Expected Duration:

1.5 hours

You will need:
For this exercise, select at least four individuals from among the participants to “role play” customers
at the café.
You will also need at least one facilitator to “role play” the waitress or waiter and another to serve as
the “maître’d” if needed.
To Prepare
Print enough “menus” for all participants to have a copy, even if they are not selected as restaurant
patrons.
The “waitress or waiter” should be an extension officer who is definitely already familiar with the
“menu” of options and who should be able to answer simple questions that the patrons may have.
The maître’d should be another trained officer who can answer more sophisticated questions should
the patrons have further questions or should a dispute erupt.

2

This extension methods exercise has been adapted from the “Sir Arthur Lewis Institute for Social and Economic Studies
(SALISES), University of the West Indies” 29013. Project: “C-Change - Managing Adaptation to Environmental Change in
Coastal Communities - Canada and the Caribbean)
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Additional props and materials needed (if possible):
•

Four chairs

•

A table

•

Apron for the waitress or waiter

•

Table cloth to better set the stage for the café clients.

To play
Role Play Portion (roughly 30 to 40 minutes)
Here is how the scenario should unfold. Four patrons enter the café and sit down at a
“restaurant table” in front of the rest of the participant audience.
The waitress/waiter greets them and distributes four menus as per custom. At this point,
participants in the audience should also get their copy of the menu, but are not allowed to
speak.
The waitress allows the “clients” to peruse the menu and go over the options available. As they
do so, they should engage in conversation aloud and take turns to read the options that are
available.
Note: no costs are associated with the menu. The costs will be determined through dialogue
with the participants and with the maître’d and waitress.
After five or so minutes, the waitress/waiter should come and ask the clients if they have any
questions about the menu. S/he should try her best to answer any questions that arise, but
should not answer about costs. Discussion about cost will result from later dialogue with the
audience.
At some point, the waitress or waiter can no longer answer questions and must call in the
maître’d to respond. S/he too will have to renege and agree that the full cost of some selections
may not be fully known at this point in time.
The actors should then concede and join the audience at which point a more detailed
discussion can begin with the audience about the different options presented.

Dialogue and Discussion (roughly 1 hour)
Once the role play is completed, the extension officer who is the lead facilitator should step in
and support dialogue and review of the “menu” by the entire group of participants.
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One by one, the menu options should be reviewed and clarified so that they are all fully
understood by participants.
Specifically, the discussion should centre on the “cost” of each of the options on the menu.
What do they think the cost is for them to choose specific options?
Ideally, if additional outside resource persons can be present to discuss the options listed,
this would lend more value to the exercise.
At the end however, this exercise should stimulate thought among the participants with
regards to what options might actually be available to them.

ADDITIONAL RESOURCES FOR UNIT THREE
Spence, Balfour. April 2008. Good Practices for Hazard Risk Mitigation in Agriculture.
http://www.fao.org/fileadmin/templates/tc/tce/pdf/Jamaica_GoodPracticesHRM.pdf
Adaptation Learning Mechanism. Special Programme for Adaptation to Climate Change
(SPACC) Implementation of Adaptation Measures in Coastal Zones.
http://www.adaptationlearning.net/project/carib-gef-implementation-adaptationmeasures-coastal-zones
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The Caribbean Climate
Cook Shop & Café
Specialising in
Climate Change Adaptation Delicacies
for Farming Communities
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Appetizers
Disaster and Climate Management
Selection

Cost

1.

Construct your own “A-Frame” to set contours properly

2.

Establish the slope conditions on your farm

Some possible strategies for reducing impact of disasters and Climate Change on farms:

Main Course - Entrées
Farming Livelihood Adaptation Strategies
Selection

Cost

Structural entrées:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Trenching
Diversion ditches
Gully plugs
Check dam construction
Stone wall barriers
Retaining wall construction
Gabion baskets
Raised beds and network drains
Individual basins
A lá Carte - create your own

Agricultural entrées:
1.
2.
3.
4.
5.
6.

Contour sowing
Strip cropping
Alley cropping with leguminous bushes (hedgerows)
Agro-forestry and tree crop production
Reforestation
Pineapple barriers

7.

Khus khus grass (vetiver),
king grass or guinea grass barriers
Mulching
Cover cropping

8.
9.
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Main Course - Entrées
Farming Livelihood Adaptation Strategies
Selection

Cost

Agricultural entrées (cont’d):
10. Minimum tillage
11. Organic trash barriers with bamboo
12. Composting
13. A lá Carte - create your own

Dessert - Sweet Opportunities
Additional Selections
Selection

Cost

1. Windbreaks
2. Changing crop timing
3. Changing crop options (drought tolerant and wind tolerant)
4. Drip irrigation
5. Water harvesting
6. Windbreaks and hedgerows
7. Fire breaks and fire banks
8. Triangular bracing for bananas

Community selections:
9. Farm road construction and erosion control

A lá Carte - create your own
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Notes
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Part

2

Climate-Smart
Land Husbandry Practices

Section One
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STRUCTURAL METHODS

Part Two of the manual now explores the
different practical methods that can be used to
improve land husbandry. Section 1 focuses on
structural methods. All of these require some
amount of construction or moving of earth to
either safely redirect rainfall away from crops
or to maximize the water that is available. They
all involve some type of “building” and may
involve the use of additional materials besides
soil, such as stones, bamboo or wood,
concrete, old tires or other materials that might
otherwise go to waste, but which can serve a
very useful land management function on
hillside farms.
Most of these methods also require the use of
an A-Frame to calculate slope conditions and
to set level contours.

Farmers and Extension Officers
Building a Drainage Ditch
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Constructing an A-Frame

Every good tradesperson knows they are only
as good as their tools. The same principle
applies to land husbandry. The most important
tool for land husbandry on slopes - is the AFrame (sometimes called a Triad). An A-Frame
allows you to find precise levels so you can
build proper contours and ensure that anything
that is planted will also be on level thereby
minimising soil erosion.
A-Frames can be bought or purchased, but they
are very simple to make. As an extension
officer, you should encourage your farmers to
make their own A-Frame Levels using simple
materials that they have at home or in the field.
At the end of this Unit, you should:
1.

Know how to construct and use an A-Frame

2.

Know how to calibrate an A-Frame

3.

and feel comfortable teaching farmers
to build one as well.

What is an A-Frame?
An A-Frame is a tool that is simple to construct
using three pieces of wood that look like the
letter “A” - which is where it gets its name. It
also uses string or twine and a simple weight
like a stone or plastic water bottle. It’s a simple
tool that allows you to determine the gradient or
degree of a slope and to set all the points for
planting at the same level of altitude on the hill.
Materials Needed
To build an A-Frame three sticks are need (two
that are 2 metres or (2 yards in length), and one
that is 1.20 metres in length or roughly 1.5
metres or 1.2 yards long).
You will also need the following additional tools:
a rope, nails and hammer, 2 stakes of equal
length, a stone weight or a plastic bottle filled
with water.
The two longest side sticks are then positioned
and connected to form an upside down “V”.
Make sure you find a very flat place to lay them
down on the ground. Lay the stakes down and
separate them till the bottom of the stakes are
2 metres (or 2 yards) apart keeping their top
ends together.
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You can use wire or string to
secure the sticks together at
the top of the “A”, or a nail or
screw. The shorter stick is
then positioned across the
middle of the “A” (in the
middle of the two longer
sticks, at 1 metre or 1 yard)
and also secured using nails,
wire or strong twine.

Once this is done, and the middle stick is
definitely level, they you need to find a weight
that can act as your level. Use either the stone
or the plastic bottle with water or another
object that will weigh the string down. Tie the
weight with enough string that it can hang all
the way down from the top of the “A” and way
past the middle bar. Use string or wire to
secure it tightly to the top of the A-Frame.
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To continue calibrating, place the A-Frame with
one of its feet above one of the stakes or on the
regular slope. Check the point where the
weighted rope now drops and mark this point on
the middle bar as well. Now, do the same with
the other A-Frame foot and mark the point
where the weight falls on the other side of the
middle bar. To be precise the marks on the
middle bar should be drawn at the points
indicated by the wire. Once these two marks are
identified on the bar - one on the left and one on
the right - the “0” or zero level point should be
exactly in the middle of these two points.

Now you need to set your level point or
“calibrate” your A-Frame. To do this, be sure
again to find a very flat and even place to stand
up the A-Frame. Allow the string with the weight
to fall straight down from the top and below the
middle bar. Mark the point in the middle of the
bar by cutting a notch.

These are the points that will guide you as you
set your stakes on your contours.
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Unit 2.1.1 Constructing and Using an A-Frame
Extension Notes
Recommended for Which Hazard(s) and Land Management Practices?
All hillside - slope conditions - and for establishing both agronomic and structural land husbandry
measures.
Advantages and Benefits
Helps you to ensure that contours are level with the hillside slope conditions so that whatever is
planted or constructed will not wash down the slope in heavy rains.
Disadvantages
None really. But requires an additional step and investment of time for most farmers.
Cost
Next to nothing. Can be made from simple materials. Only cost is the additional time to use the Aframe first and to establish contours before construction or planting.
Learning Objectives
To learn the correct way to build a simple and cost effective A-Frame Tool for lining out correct
contours on hillsides.
Materials Needed
1. 3 sticks or pieces of wood that
are at least 2 metres or 2
yards long and maybe an
inch and a half or two inches
wide. Three pieces of two by
one board can also do
2. Some string
3. Some wire and
4. A small rock stone or something
a bit heavy that can serve as a
weight.

66

fao_climate_smart_manual_part_2_1_front.qxd

10/23/14

1:19 PM

Page 67

Steps
Step one
Cut the correct number of sticks or
bamboo to the required length.
Step two
Next, drill a small hole at the top of
two sticks so that you can tie them or
wire them together at the top.

Step three
Then, find the centre piece of
just two of the sticks that
form the sides of the AFrame. You need to be sure
you find the exact centre of
both sticks and drill a hole in
the centre on both of these.
Once you’ve done that, cut a
piece of string about 62 cm
or 2 feet long. Take one end
of the string and push it
through the centre hole on
one of the sticks and tie it
securely. Then, take the other
end of the string and do the
same to the other stick with
the centre hole.
Step four
Next, stand up all three of the sticks together till the string is taut and very straight so that it looks
like the letter “A”.
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Step Five
Next, cut another piece of string that is
long enough to hang from the top of AFrame where the three sticks are joined
together, but to all fall down below the
other line of string that is holding the
sticks taut. It should drop down at least
31 cm or 12 inches below that line. Cut
it there, and then use the end of the
string to now tie up the rock stone that
you have. Tie it tightly and then let it
drop. It should hang down at least 12 15 cm or 5 - 6 inches below the other
string. The stone acts as a weight. You
can also use a plastic water bottle filled
with water.

Step Six - Calibrating the A-Frame
If the stone is hanging down at an exactly 90 degree angle to the middle bar - then you know
that the A-Frame is standing level. The 2 feet of the A-Frame are now at the same altitude and
you can use it as a reference to dig a hole for planting in line with the contours of your slope.
You should go along the hillside and use the A-Frame each time and for every spot you want
to plant in, that way you will be 100% sure your contour is level.

Additional sources of information on this technique:
Echo Technical Note. 2007. “A-Frame Level”. Echo, North Fort Myers, Florida.
http://c.ymcdn.com/sites/www.echocommunity.org/resource/collection/C01889C54BB2-424C-962F-F5B14EF26E69/A-Frame_Level_[office_format].pdf
RADA's brochure on how to construct an A-Frame
http://rada.gov.jm/wp-content/uploads/2013/11/How_to_Make_and_Use_the_AFrame.pdf

68

fao_climate_smart_manual_part_2_1_front.qxd

Unit 2.1.2

10/23/14

1:19 PM

Page 69

Calculating Slope Conditions in the Field and Establishing Contours

Now that we have our A-Frame, we can begin to assess the slope conditions on specific farms and
begin to set proper contours for planting.
At the end of this Unit, you should:
1.

Know how to use an A-Frame to calculate and measure slope conditions in the field

2.

Appreciate which slope conditions are suitable for specific growing conditions; and

3.

Know how to line out contours along a slope using an A-Frame.

It is important to note that some slopes are only suitable for certain types of crops and not others. Table
2.1.2.1 shows what crops are recommended for which slope conditions and what types of agronomic
or farming systems are most suitable for each slope gradation.
Table 2.1.2.1 Recommended Crops and Farming systems for Specific Slope Conditions
Slope

Recommended Crops

Recommended Practices

Very Steep, More than >80 % Forest (protection for natural
growth)

Natural regeneration

Steep - between 50-80 %

Trees and permanent crops

Coffee, cacao, fruits

Average - 25-50%

Trees, grazing, permanent
crops

Agroforestry systems

Light slope - under or less Annual crops, livestock
than <25%

Measuring a Slope
To calculate and measure the slope conditions
on a particular farm, follow these steps:
1.

First, measure the distance between the
A-Frame legs (some frames may vary)

2.

Next, place the A-Frame perpendicular
to the slope with one leg on the ground
and the other going down-hill

3.

Then, raise the down-hill leg until the
string lines up with the level position
69
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4.

Measure the distance straight down
from the bottom of the down-hill leg
to the ground

5.

The distance to the ground divided
by the distance between the legs will
give you the percentage (%) of the
slope. For example, if there is 1
metre between the legs, 10 mm to
the ground then 10mm/1000mm
equals a slope condition of 0.1 or
1.0% slope.

To determine the slope, you need to use the A-Frame by placing it along the slope - finding the “0”
point by allowing the weighted rope to line up with the zero mark and then placing a stake in the soil
accordingly. Each time you do this, the gradient of the slope will be: h/d*100. To estimate the gradient
of the slope, you should repeat this operation covering the entire profile of the hillside. Later,
calculating the average of all the values would give you an estimation of the slope.

Setting your contour lines
Once you have determined what type of slope you have, you can begin to set your contours. You need
to set contours for every type of structural method that you use.
It is important here to note that the distance between your contours or the space between your rows
- will also vary depending on the steepness of the slope you are working with. The steeper your slope
is, the closer the contour lines will need to be to one another in order to ensure that the hillside remains
stable and to reduce risk of soil erosion.

Table 2.1.2.2 Recommended Distance Between Contours Depending on Slope
Slope

Distance between contour lines

< 10%

15-15 metres

10-25%

10-12 metres

25-40%

8-10 metres

40-60%

6-8 metres

<60%

<5 metres

Table 2.1.2.2 shows the correct
distance that you should expect
to keep between each contour
line in order to avoid soil
erosion. Contour lines are used
to plant along and to establish
vegetative and death barriers.
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Materials needed

Make sure the string is taut and mark the spot
with another peg.

To set your contours, in addition to your AFrame, you will also need several wooden or
bamboo stakes to mark the distance between
your contour rows. A measuring tape that will
extend the correct distance that you need to put
between the rows is also required. Or you can
simply measure a piece or rope that is the right
length and use it each time you set a new
contour line.
Steps
Once you’ve determined how steep your slope is
(i.e., what degree slope you are working with),
following these next steps:
Once you have established the correct distance
between the top of the slope and the first
contour line, untie the measuring string from
the topmost peg, and now move it to one of the
pegs that you have just marked on what will be
your first contour line. Tie it tightly to one of
these pegs and carry the string downhill again
till is taut - indicating the spot where your next
contour row should start. Mark this spot with a
peg as well and complete the process along this
new contour line (Line 2) to match with the first
contour (Line 1).

Step One - Establish Distance Markers
Go up to the highest point on the slope and mark
it with one of your pegs.

Continue in the same way until you have
identified the distances between all the contour
rows of the hill.
Step Two - Ensure the contours are level
Now that you have marked out the correct
distance between your contours, you need to
identify the level points along each of the rows.
To do this you need:

Use your measuring tape or measuring string to
measure the correct distance between contour
lines according to the slope gradient (Table
2.1.2.2) down from the top peg to the spot
farther down the slope at the right distance for
your next contour row.
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Once you have established a first reference line
from the top to the bottom of the slope, you can
begin to move across the slope and establish the
actual contour lines taking care to place them at
right angles to the slope at every point where the
A-frame feet indicate “zero”. Mark each of these
points with a peg.

Step Three - Line Out the Contour
When you’ve pegged out your contour lines, use rope or lining cord to run along pegs marking the
contour to create a continuous line running along the contour that looks something like this:

Now that you have identified the contour lines you can use them to plant or to established whatever
structural method you want along the contour lines.
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Sowing on Contour Lines

A contour line follows the same height so that it neither falls down the hill nor rises uphill

Units 2.1.1 and 2.1.2 have already explained how to build an A-Frame and use it to establish contours
properly. This unit now explains exactly how to plant along the contour lines that have been laid out.
Purpose
The purpose of this unit is to be sure that planting material and seedlings are properly set in order to
create a barrier for water runoff and to thus reduce soil erosion. Proper sowing on contours also helps
to increase water infiltration by allowing rainwater to better soak into the soil.
By the end of this Unit, you should:
•

Understand and be able to communicate the importance of sowing on contour lines.

Best Bet Hazard Category

Landslides
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Sowing on Contours
Slope

This technique is suitable for all slope conditions. However, if
slopes are over 40%, it is better to integrate contour sowing
with other techniques. Tree planting and agro-forestry are
especially recommended.

Soil

All soil types.

Agro-Ecological Zones

Suitable for all agro-ecological zones.

Crops

Suitable for all crop types.

Advantages

•

There is no reduction in the area that can be used for
planting

•

When sown properly, the plants serve to block the flow
of rain water, therefore allowing more time for the water
to seep or infiltrate into the soil. This not only reduces
soil erosion but also improves and helps to maintain soil
moisture

•

Can be done without having extra planting material.

•

More labour is needed to identify and properly track and
establish contour lines

•

In some cases, if the land is very irregular, it may be difficult
to identify contour lines

•

Best used when integrated with other soil conservation
methods.

Disadvantages

Cost

Cost of work/labour to establish contour lines. If a tractor is
used, there is the cost of hiring the tractor and there is also a
risk that the tractor may over turn.

Recommended species

All species.

Steps
1.

Once the slope and contour lines have been identified (see A-Frame use, Units 2.1.1 and 2.1.2),
plow and sow following the direction of the contour lines that have been laid out

2.

Make sure you plow and sow perpendicular (or at right angles) to the slope.
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Maintenance
If any of the plants
do not succeed,
they should be
replaced to avoid
holes in the barrier
along the contour
line.

“

Proverb/Testimonial Discussion starter

Wha gaan bad a mawning, cyan come good a evening!
(What is bad in the morning, won’t be good by the evening!)

”

You can use this proverb as a way to reinforce with your farmers that it is important to set contours right
from the beginning. If this is not done properly, all the other work that is done to sow crops may be for
naught. One cannot expect good results later, if foundational steps have not been taken from the beginning.
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Strip Cropping

The next Unit discusses the importance of sowing plants in rows or strips of different heights but with
the same widths. This unit now explains exactly how plant along the contour lines that have been laid
out.
By the end of this Unit, you should:
1.

Fully understand the benefits of strip cropping, and

2.

Be able to communicate these benefits to farmers.

Best Bet Hazard Categories

Landslides and Wind damage
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What is Strip Cropping?
Strip cropping involves growing crops in rows in a systematic arrangement of equal width strips across
a field following the established contour lines. At least two strips or rows of crops are involved but more
rows may be included depending on the type of crops and the steepness of the slope.
Strip cropping is also a good way to mix food crops with forage or fodder crops for livestock and should
also include cover cropping (Unit 2.2.4) between the rows. These can include grasses, legumes (such
as gungo pea), or grass and legume mixtures.
For strip cropping, the same tillage and planting methods are used to follow the contour lines that have
been established.
What is most important is that the crops grown in the strips or rows can be planted closely enough
together to capture or resist soil erosion residue and water runoff.
It is important that no two adjacent strips be vulnerable to erosion at the same time. In other words,
one of the strips should always be healthy and in prime condition if another is at a later stage of
maturity and soon to be replaced. You always want to have at least one of these two strips in hardy
growth.
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STRIP CROPPING
Slope

This technique is suitable for all slope conditions under 40%.

Soil

All soil types.

Agro-Ecological Zones

Suitable for all agro-ecological zones.

Crops

Suitable for all crop types.

Advantages

Advantages and Benefits

Disadvantages

•

Reduced soil erosion from water and transport of sediment
and other water-borne contaminants

•

Reduced soil erosion from wind, especially if cover cropping
is incorporated

•

Protection of growing crops from damage by wind-born
soil particles.

•

More labour is needed to identify and properly track and
establish contour lines

•

In some cases, if the land is very irregular, it may be
difficult to identify contour lines

•

Best used when integrated with other soil conservation
methods.

Cost

Cost of work/labour to establish contour lines. If a tractor is
used, there is the cost of hiring the tractor and there is also a
risk that the tractor may over turn.

Recommended species

All species.

Steps
The same steps and maintenance measures apply to strip cropping as they do for sowing on contour
lines (Unit 2.1.3)
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“

Proverb/Testimonial Discussion Starter

Long pass draw swet, short pass draw blood.
A long road produces sweat, a short road produces blood.

”

You can use this proverb as a way to introduce the topic of strip cropping to farmers by playing on the
analogy of long and short roads as strips. Farmers who are accustomed to monoculture are reluctant
to invest in trees or mix their crops using strip cropping methods. This proverb can point out that the
short road (monoculture without contours) is more harmful in the long run than what seems like the
long road (strip cropping and/or investing in land husbandry methods that are sound).
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Alley Cropping with Leguminous Bushes or Hedgerows

One specific type of agro-forestry that is especially good for improving soil nutrient levels and for soil
stability is “alley cropping with leguminous bushes” or hedgerow cropping.
By the end of this Unit, you should:
1.

Appreciate the different types of leguminous bushes that are suitable to use for hedgerows

2.

Know how to plant and establish hedgerows following proper contour procedures, and

3.

Be able to communicate these steps to farmers.

Best Bet Hazard Categories

Landslides and to some extent, wind reduction
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What is hedgegrow alley cropping?
The use of leguminous hedgerows (or plants that produce peas and beans) has been practised as a
soil conservation technique in many parts of the world, including Jamaica. Unlike fruit and timber trees
which grow quite large, hedgerows are grown much closer together and are kept much shorter. Hence
the name “hedgerows”.
Because they are closer together and closer to the ground, they are very effective at reducing soil
runoff, aiding water infiltration, and thus excellent at reducing soil erosion. In addition, the leaves of
leguminous hedges are high in nitrogen, phosphorous, potassium and other micro-nutrients that can
be used to either feed animals or to fertilise crops as organic mulch. Their roots also help to reintroduce
or “fix” nitrogen back into the soil as a sort of “living fertiliser”.
With this method, fast-growing nitrogen fixing trees are planted in rows, and food or cash crops are
planted in the spaces - or the alley - between the rows.
The most common types of bushes that are typically used in this method are “Gliricidia”, “Luceana”
and Calliandra. In Jamaica, bushes known as “grow stick” or “quick stick” are commonly used
substitutes. But other bushes are also suitable and valuable such as pigeon pea or gungo pea - a
Jamaican favourite.
This type of alley cropping has been widely accepted in Southern Trelawny because of its ease in
implementation, effectiveness in controlling soil erosion, and low financial cost to farmers. In addition,
the “Calliandra Calothyrsus” hedgerow does not occupy much space. Its vertical root system
penetrates deep into the soil and does not interfere with the root systems of the plants that are grown
between their rows. This allows farmers to plant food crops very close to the Calliandra plants.
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ALLEY CROPPING WITH LEGUMINOUS HEDGEROWS
Slope

Excellent for all slope conditions.

Soil

Excellent for all soil types but especially for nitrogen poor soils.

Agro-Ecological Zones

Suitable for all AEZs.

Crops

A good companion for mixed crops.

Advantages

Alley cropping with hedgerows brings the following benefits:
•

Minimisation of soil erosion

•

Reduction of rainfall run-off velocity (the speed with which
rainfall runs downhill)

•

Prolonged infiltration rate (slows down the rate at which
rainfall can seep into the soil)

•

Provision of organic matter to improve soil structure

•

Nitrogen fixation where leguminous plants are used

•

A good source of phosphorous, potassium and other
micro-nutrients

•

Improved utilisation of soil nutrients

•

Enhancement and diversification in farm production

•

Improvement in surface run-off and soil erosion

•

Reduced wind erosion and damage

•

Modification of micro-climates to improve crop production

•

Improved wildlife habitat

•

Suitable for small-scale hillside farming involved in
mixed-cropping or monoculture cultivation of tubers

•

Also good for farmers with penned goats, sheep or rabbits
as the hedgerows provide food for these livestock

•

Slope stabilisation. Sustainable crop production on steep
slopes. Increased water infiltration

•

Can serve as supplements for yam sticks and thus help
to reduce demand for yam sticks as sections of hedges
can be allowed to “grow out” and be harvested as yam sticks

•

Reduced chemical fertilizer demand if leguminous plants
are used for hedgerows

•

Branches can also be used for fuel wood and charcoal.
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STRIP CROPPING
Disadvantages

Cost

•

Not a widely used technique. Largely confined to
yam growing areas of northern Manchester and
southern Trelawny. Introduced as an intervention for soil
loss reduction on moderately steep slopes

•

Seedlings are not widely available for gliricicia and luceana

•

However, quick stick is prevalent throughout Jamaica

•

Plants are attractive as food for small ruminants so they
may need to be penned. Neighbours livestock may also
be attracted.

Establishment of contours
Cost of planting material
Labour
Transport
Field training costs

Recommended species

1.

Leucaena leucocophala
(Common name - Lead Tree or Wild Tamarind

2.

Tephrosia candida (no common name)

3.

Desmodium rensonii
(Common name - Shepherd’s purse)

4.

Flemingia macrophylla (Common name - Wild Hops)

5.

Alnus nepalensis (no common name)

6.

Calliandra calothyrsus (Common name - Callindra)

The choice of species should be selected based on local
criteria including:
Rainfall
•

Amount and distribution (number of dry months)

•

Drought tolerance

Type of soil
•

textural characteristics

•

depth

•

pH levels; acid/alkaline

•

fertility
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ALLEY CROPPING WITH LEGUMINOUS HEDGEROWS
Elevation
Other Considerations
•

Pruning tolerance

•

Deep-rooted or tap-rooted propagation

•

Germination ability/livability of planting materials
nitrogen-protein content

•

Availability of planting materials/seeds - origin

•

Pest resistance

Steps
On gentle slopes, hedgerows can be established about 2-6 metres or about 6 to 9 feet apart. On
steeper slopes the hedgerows should be about 2 metres (or roughly 2 yards) apart along the contour.
Within the rows, the distance between the trees will vary depending on the type of trees to be planted,
but they may be as close as 5-10 centimetres or roughly 2 to 5 inches.

Step 1 - Establish your contour lines using the A-Frame as presented in Unit 2.1.1 and 2.1.2.
Step 2 - Depending on the species used, place temporary stakes every six inches or so where the
seedlings are to be planted.
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Step 3 - Apply plant trash such as banana and plantain trash, large leaves, and branch cuttings along
the up-slope side of stakes to form barriers that will control soil erosion until the hedges become fully
established.
Step 4 - Plant the leguminous seedlings at least every six inches close to the stakes. If starting from
seeds, plant them every 2-3 cm or an inch apart.
Step 5 - Plant other desired crops in between the hedgerows along the contour following the
recommended planting procedures for the specific crop.
Step 6 - As the hedges grow, prune them periodically to prevent the shading of crops in the alleys.
Use the pruning debris to further build up the trash barrier, or as mulch on the farmed area between
the hedgerows. One year after planting the hedgerows, cut the hedgerows at a height of 40
centimetres from the ground every 30 to 45 days. You can pile the cut leaves and twigs at the base of
the crops. These cuttings serve as an excellent organic fertilizer for the crops. You can also use the
cuttings to feed animals.

Step 7 - Rotate the types of crops grown in the alleys. Plant one crop along one alley and then another
at the next growing season to maintain soil fertility.
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Extension Method Tips:
Introduce the session by asking people if they remember when “old time people used to say” “dem
gonna fatten up the land by using green bush?” Quite often the bushes they used were high in
nitrogen like quick stick, grow stick, tamarind, gungo pea, Poinciana, Jacaranda or other types of green
mulch. What did they mean by “fattening up the land”? Probe this for a while with the farmers and
ask what kind of trees they recall people using for this purpose.

“

Proverb/Testimonial Discussion Starters

1.

2.

3.

“

”
”

Lil bush sometime grow beta dan big tree (a little bush
sometimes grows better than a big tree)

“

Green bush cawn bwile pot.
(green bush cannot make a pot boil)

Cunny cow nyam peas, lef’ leaf. (A cunning cow eats
the peas from the plant, but leaves the leaves).
Be prudent with choices and allow things to replenish.
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Grass Barriers

While leguminous hedges have many advantages as far as increasing soil fertility are concerned, they
are not the only option. Another option that has had excellent results for preventing soil erosion are
grass barriers using guinea grass, elephant grass or vetiver (khus khus) grass.
By the end of this Unit, you should:
1.

Appreciate the benefits of using grasses as barriers

2.

Be able to effectively communicate how to correctly establish grass barriers.

Best Bet Hazard Categories

Landslides, Drought, Wind Erosion, Flooding and Wind
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Grass barriers are not only very strongly
recommended for areas prone to soil erosion,
they also provide a ready source of mulch that
can reduce drought impacts and retain soil
moisture. Some varieties of grasses also help to
protect soil from extreme rain impacts, flooding
and wind erosion.

What are grass barriers?
Grass barriers are used in the same way that
leguminous bush barriers are used in alley
cropping. They are planted in a similar manner
but have an extra advantage in that they can
also act like a filter to trap soil and keep it from
washing away. Their root systems also help to
improve water filtration.
Some grasses like vetiver grass (or khus khus
grass) have very, very long roots that grow
mostly strait down to depths of several feet,
greatly helping to keep the soil in place.

Vetiver grass showing deep roots

GRASS BARRIER HEDGES
Slope

Slopes 40% to 50%.

Soil

All soils.

Agro-Ecological Zones

Suitable for extremely steep AEZ with high rainfall.

Crops

•

Advantages

Vetiver Grass (Khus Khus)
• Can support or complement nitrogen fixation if used with
leguminous hedgerows
• Roots grow extremely deeply and form natural barriers
to soil erosion thereby reducing soil loss
• Roots help to increase water infiltration
• Roots mainly grow down. They do not spread outwards
to compete with crops
• Is drought resistant

Can be used with mixed cropping systems especially for
hillside farms.
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GRASS BARRIER HEDGES
•

Provide a ready supply of mulch to keep soil cool and retain
moisture when pruned

•

Provide sustainable crop production on steep slopes

•

The smell of khus khus grass natural deters insect pests
and serves as a natural insecticide. Good for mulching
between crops to deter common pests

•

The sharpness of the edges of the blades also deters
snails and slugs if used as mulch

•

Can reduce wind damage to some degree

•

Increase soil organic matter content

•

Not expensive but not always available

•

Low maintenance

•

Also good as natural gully plugs

•

Need to be pruned and maintained to ensure thickness
and to avoid any breeches to the continuity of the hedgerow.

King Grass, Matt Grass and Guinea Grass
These grasses do not have the same pest control qualities as
khus khus or vetiver grass.
Disadvantages

King grass, Matt grass and guinea grass can compete with
other crops if not properly maintained and pruned.
Some regular maintenances and cutting back of the grass is
required. Ensuring that thin areas are replanted so that a
uniform thickness is maintained.

Cost

Cost of land preparation to set the contours (labour).
Cost of seedlings or planting material.

Additional sources
of information

National Research Council. 1993. Vetiver Grass: A Thin Green
Line Against Erosion. National Academy Press, Washington D.C.
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Vetiver grass barrier combined with
pineapple barriers

Trimmed vetiver grass hedges in St. Ann

Steps
1. Establish your contours using an A-Frame and following instructions in Units 2.1.1 and 2.1.2.
Contour planting of Matt or King grass at specific intervals depending on the steepness of the
slop (refer to Unit 2.1.2 to determine what these intervals should be)
2. Construct mini terraces, continuous mounds or benches on contour slope (10%) along the
contour lines (30-40cm)

3. Prepare the planting materials:
•

Dig the vetiver clumps with a cutlass

•

Tear a handful of the vetiver grass from the clump and further sever the root divisions
or slips

•

Cut the leaves 15-20 cm (6 inches) from the base

•

Trim the roots 8-10 cm below the base
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4. Plant one or more slips in single rows along the contour furrows 10-15 cm apart at the start of
the rainy season
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5. Trim the vetiver hedges 40-50 cm from the ground after they have properly established

6. Plant fast-growing leguminous trees/shrubs every 2 m just above the vetiver furrow lines and
prune no less then 1.5 m 1 m high.
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Vetiver can be planted below contour bunds It can also be paired with leguminous tree and shrub
species planted on the upper side of the bund.

Sow or plant on the mini terraces. Better if in double rows (5-15cm distance).

Maintenance:
•

During first months of growth keep the plot free of animal grazing

•

As it grows, it will fill in the gaps and later, you may actually need to thin it out. But you can
use the cut grass as an easy supply of mulch too - to keep weeds down among your crops.
Another climate-smart advantage!

•

Check regularly while the plants are becoming established to ensure they survive. If any die,
replace with new suckers to ensure that no holes are breached along the contour that would
allow soil to erode. Replenish the barrier regularly to maintain its integrity. Trim the hedges
regularly and use the cuttings as mulch between crops or lay as trash against the barrier for
reinforcement.
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Extension Method Tips:
Remind people that in the old time days, people used to use khus khus grass (vetiver grass) to stuff
their mattresses. This material was chosen partly because it has natural pest repellent properties. They
also used to keep it in their closets and clothes for this same reason.
Remind them as well that a perfume called “khus khus” is produced in Jamaica and used as a natural
fragrance.
See if anyone remembers their parents or grandparents using vetiver grass for these purposes.

“

Proverb/Testimonial Discussion Starters

1.

2.

3.

”

Grass calaloo grow weh ‘im nature tek. (Wild callaloo
thrives where natural conditions favour its growth).

“

“

Cane no grow laka grass.
(Sugarcane does not grow like grass).

”

”

Mek mi aise nyuam grass or gi’ mi aise a chance
fi nyam grass. (Let my ears eat grass, or
give my ears a chance to eat grass).
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Pineapple Barriers

One type of vegetative barrier that has really become popular in Jamaica are pineapple barriers. Unit
2.1.7 explores this technology.
By the end of this Unit, you should:
1.

Appreciate the benefits of growing pineapples as barriers

2.

Be able to effectively communicate how to correctly establish pineapple barriers on farm.

Best Bet Hazard Categories

Landslides and Extreme Rain
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What are pineapple barriers?
Pineapple barriers follow the exact same principles as alley cropping with leguminous bushes or
grasses, but they have the added advantage of brining in cash income to farmers. So instead of
growing grass hedges or using nitrogen fixing bushes, you can plant pineapple hedgerows along your
contours. They will help to stabilize the soil and will also make farmers money.
This technique is now widely practised in St. Thomas and Portland.

PINEAPPLE BARRIERS
Slope

Good for extremely steep AEZs with high rainfall and slope
angles of 45-50 degrees.

Soil

Can be grown on a wide range of soils but sandy loams with
acidity levels of pH 4-6 are ideal.

Agro-Ecological Zones

Can be grown all over Jamaica from the sea to Blue
Mountains, but the optimum elevation is between 1000 and
1500 metres or 3330 to 5000 feet above sea level. Rainfall
should be between 500 and 2500 metres per year or 20-100
inches and should be well-distributed.

Crops

•

Suitable for mixed vegetable and cash crop production
in the alleys between pineapple rows.

96

fao_climate_smart_manual_part_2_1_front.qxd

10/23/14

1:19 PM

Page 97

PINEAPPLE BARRIERS
Advantages

Disadvantages

Cost

•

Widely practiced in steep upland areas with high rainfall,
especially in eastern Jamaica

•

Good for small scale mixed crop hillside farming

•

Help to stabilise slope conditions

•

Reduce soil loss

•

Provide sustainable crop production on steep slopes

•

Increase water infiltration.

•

Suckers and planting material can sometimes be difficult
to obtain

•

Pineapples take 1-5 years to become fully established
and before income can be experienced.

Cost of land preparation to set the contours (labour).
Cost of seedlings or planting material.

Expected yield

Harvesting can begin 18 months after planting. After that,
plants will continue to produce an average of at least one fruit
per year. Under good conditions, the crop should produce
between 25-50 tonnes per hectare or 10-20 tons per acre
from a pure stand cultivation.

Recommended species

Suitable pineapple varieties include:
•

Sugar loaf

•

Red Spanish

•

Ripley

•

Smooth Cayenne.

Additional sources of information
RADA Extension Services Information Brochure for Farmers. 1999. Best Bet Technology:
Pineapple Barriers. Morant Yallahs Agricultural Development Project (MYADP) and RADA,
Kingston.
http://rada.gov.jm/wp-content/uploads/2013/02/pineapple_Barrier_FAO_2013_reduced.pdf
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Steps
1.

Establish contours using your AFrame as per Units 2.1.1 and 2.1.2

2.

Pineapples can be planted using
minimum tillage methods (Unit 2.2.5).
Just like the steps taken to plant
leguminous hedgerows, mark the
holes for planting with stakes but
this time do so every 40-60
centimetres (16-24 inches wide) and
within double or trip rows which are
50 cm or 20 inches apart. The
spacing between each row of
pineapple barriers will depend on the
slope conditions and the financial
resources of the farmer

3.

Establish trash barriers against the
stakes to serve as erosion control
until the pineapples fully mature

4.

Following
minimum
tillage
recommendations, fork a hole for
each pineapple sucker to be planted.
Holes should be dug at least 7 cm or
3.5 inches deep

5.

Make sure that all dead or dry leaves are stripped from the suckers prior to planting and
expose the young roots. Allow the suckers to harden and dry for a few days before planting

6.

Plant the seedlings according to RADA recommendations in RADA Extension Services
Information Brochure for Farmers. 1999. Best Bet Technology: Pineapple Barriers. Morant
Yallahs Agricultural Development Project (MYADP) and RADA, Kingston.http://rada.gov.jm/wpcontent/uploads/2013/02/pineapple_Barrier_FAO_2013_reduced.pdf
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Extension Method Tips:
Show the short public service announcement/video on pineapple barriers that encourages farmer to
use this Best Bet technology to minimize landslides and soil erosion.
http://www.youtube.com/watch?v=m92M07O1R80

“

Proverb/Testimonial Discussion Starters

1.

Ripe pine no know danger till mout’ ketch ‘im. (Ripe
pineapple doesn’t know danger until the mouth catches it).

2.

3.

“

“

Ketch macca befo’ yu fall dung.
(hold on to a thorn rather than fall).

”

Mash macca, no mek macca mash yu
(step on a thorn before it steps on you).
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Organic Trash Barriers

A trash barrier created with plant trash and rebar stakes
Soil erosion and excessive run off can also be reduced by using organic materials such as bamboo,
vegetation, plant trash, dead plant matter to create barriers that stop or slow down rain and soil run
off. Organic or plant trash barriers are cost-effective ways to use materials that farmers already have
on farm or nearby and are excellent ways to minimize soil erosion and rain runoff until more permanent
agricultural methods are established (such as pineapple hedgerows, leguminous bush hedgerows,
agro-forestry or grass barriers).
By the end of this Unit, you should:
1.

Appreciate the advantages of using plant trash as temporary barriers to prevent soil erosion, and

2.

Be able to effectively communicate how they should be constructed.

Best Bet Hazard Categories

Landslides and Excessive Rainfall
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What are organic trash barriers?
The construction of organic trash
barriers is a technique that piles dead
plant trash along bamboo or other
types of stick barriers that run along
level contours. Contours are set using
an A-Frame and bamboo stakes or
other types of wood are placed along
the level contour at appropriate
intervals. Additional bamboo or sticks
are laid lengthwise or woven between
these stakes in a “waddle and daub”
fashion to form temporary barriers or
small fences up to a set height. Plant
trash is then laid on the up-slope side
of the “fence” to form organic barriers
against soil and rain runoff.
Bamboo Barriers on a hillside
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ORGANIC TRASH BARRIERS
Slope

Most suitable for slopes less than < 40%.

Soil

Fine for all soil types.

Agro-Ecological Zones

Areas prone to soil erosion, excessive rainfall. Rainfall should
be under 800 mm.

Crops

Suitable for mixed vegetable and permanent tree crop production.

Advantages

•

Already widely practiced in steep upland areas with high
rainfall, especially in Eastern Jamaica

•

Low cost. Planting material is readily available on all farms

•

Eventually the plant trash decays and adds to soil structure
and soil fertility

•

Trash from weeding and regular crop maintenance is suitable

•

Low maintenance.

•

Only a short term measure. Not permanent

•

Reduces surface area for planting to some extent

•

Risk of gully or rill erosion if not properly maintained

•

Additional plant trash has to be applied on a regular basis

•

Bamboo stakes may rot and need to be replaced

•

Barriers have to be maintained. And breaches, holes or
irregularities can create a rill and lead to gully erosion in
specific points.

Disadvantages

Cost

Cost of labour to cut bamboo or other materials for stakes and
initial barriers
Transport to farm
Cost of labour for cutting plant trash

Recommended species

All plant matter trash can be used, but weeds and diseased
crops should be avoided.
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Bamboo used to create terraces

103

fao_climate_smart_manual_part_2_1_back.qxd

10/23/14

1:23 PM

Page 104

Steps
1. Establish proper contours using an A-Frame following steps outlined in Units 2.1.1 and 2.1.2
2. Using wooden or bamboo stakes, establish the boundary along the contour line
3. Then establish the barrier of the contour line using bamboo or wood lathes. Stakes are 0,81m high and the should be placed at 50cm distance along the contour line 25-30cm deep.
Stakes could be repulsing plants that provide the structure with better stability
4. Weave the wood or bamboo material around stakes as if weaving a wattle and daub structure

1 metre

50 cm

woven
bamboo

5. Once the barrier is created, dead plant material can be piled and compacted against the
barrier to form an even stronger barrier to soil erosion and water runoff.
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Extension Method Tips
You can remind farmers that in the “old time days”, people used “wattle and daub” to build their homes,
because that was all they could afford. This method builds on this tradition by using bamboo and other
wooden material as well as plant trash to weave barriers through pegs along the contour, thereby
reducing runoff.

“

Proverb/Testimonial Discussion Starters

1.

2.

”

Crooked stick, crooked shadow (a Crooked stick casts
a crooked shadow). This is a similar adage to
that of “an apple doesn’t fall far from the tree.”

“

”

Befo’ twigs bring trubble, mek a squall a rain fall
(Before twigs bring trouble, let a shower of rain fall).
Fix small disagreements before they become large
misunderstandings.
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Bench Terraces

By the end of this Unit, you should:
1. Fully understand how stone bench
terraces should be constructed, and
2. Appreciate the cost and effort involved.

Best Bet Hazard Categories

Landslides, Flooding, Excessive Rainfall

What are stone bench terraces?

A hillside showing bench terraces coming down the slope
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The process of levelling the land for agricultural or other purposes is called bench terracing. It is
generally done where there is deep heavy clay soil rather than in very sandy soil. The most direct
method is called the cut and fill procedure and involves moving soil from the upside of the slope and
using it to fill the “bench” on the other side of the slope.

farmers who can afford to construct them, and
have the material available to do so, should think
of this option. They are a suitable technology for
both wetland and dry land crops on steep slopes.

Bench terracing with stones can be a very labour
intensive and often expensive way to prevent soil
erosion on steep slopes. Usually, some type of
mechanisation or animal draft power may be
required to both cut the trenches and for hauling
the stones to the site.

In addition to stones however, bench terraces
can also be created from old tires and other
materials. Old tires have been used very
effectively in Jamaica.

However, rock walls are more permanent than
other type of bench risers that farmers may use
to establish level contours on their farms. So

This type of terrace has the advantage that the tires can be filled with soil and used to plant
crops as well as seen here
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BENCH TERRACES
Slope

All slope conditions.

Soil

Best suited for clay soils.

Agro-Ecological Zones

All AEZs with slopes.

Crops

Dry land and wetland crops.

Advantages

•

Much more permanent type of bench terrace

•

Can make use of old tires and other types of materials
that are less costly than stone.

•

Very labour intensive unless “day for day” labour is shared
to help with construction

•

Can be very costly

•

Time consuming to construct

•

May require some type of earth moving equipment such
as small tractors or motorized ploughs or animal traction.

Disadvantages

Cost

A more expensive option for most farmers, but worth the long
term investment.

Farmers working to construct a stone bench terrace
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Steps
1. Locate a site with good soil and where stones/boulders are abundant
2. Calculate the spacing and height of the contours following steps outlined in Unit 2.1.2.

3. Establish the contours and line them out
4. Plow or dig a line on the hillside at soil height following the contours lined out

31cm

5. Collect stones/rocks and set them below the plowed contour line. To break big stones,
heat and pour tap water over the rock before breaking with pick axe
6. Plow and dig the identified contour deep enough to allow the initial foundation of big stones.
Set the initial stones at a right angle towards the slope
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Joints or cracks filled with
small stones or pebbles

Vegetation to
stabilise the down
slope wall

Landing
point
against
the
slope

Against a
slope of
10%

10 to
45 cm
slope

Two rows of
perennial plants

Against a
slope of
10%

7. Pile rocks stones gradually in a manner that they fit and lock each other. Fill in the gaps with
smaller stones and clay soil to minimize leakage. The heavier end of the rock or boulder
must be piled facing the hill for greater stability. The base of the rock wall must always be
wider than the top. The inclination of the rock wall should be between 5-10 degrees from the
vertical axis
8. Plow to loosen the upper portion of the slope and move the soil using a harrow mounted with
a wooden plank towards the rock walls if soils are deep

Accumulated
sediment

Initial level of
landing

Riser

The resting
wall is inclined
relative to the
vertical wall

Against a
slope of
10%

9. After attaining the desired
level of the soil, construct a
dyke on the soil surface
adjacent to the top of the
rock wall. This will create a
holding area for water
10. It is important to remember
that terrace building starts
from the bottom and proceeds
uphill

Care should be taken that a finished riser height is not too tall. When one terrace is linked to the one
below it, the riser height should be the same as the vertical distance between contours. Riser heights
of over one metre are difficult to climb. For example, if the vertical distance between contour lines is
20 metres, the riser height of one terrace is 10 metres.
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An example of a riser which is too high (vertical distance between contour lines is 2.0 m)

An example where a riser is too high
This is fine until another bench terrace is built above or below. If the new riser also has a 2.0 metres
vertical height between contours, the common riser between the two benches will be 2.0 metres. A
farmer would need a ladder to climb over the riser. It would be more unstable because of its height.
11. To protect the above newly terraced area, a drainage canal or diversion ditch should be
constructed across the top of the farm and excess water from land above the farm can be
diverted around the farm. Care must be taken to stabilize the canal and the gully into which
the water flows. This is especially true on steep slopes.
12. The bench terrace requires maintenance. The canal at the back should be constantly cleaned,
the riser checked and its cover maintained, If hedgerows are present, they should be regularly
pruned.
Comparison of bench terracing with other soil conservation structures:

HEDGEROWS

CANALS

ROCK
WALLS

BENCH
TERRACES

Labour Required

Low

High

Speed of Levelling

Slow

Fast

Complexity of technology

Low

High

Effectiveness in erosion Control

Low

High
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Extension Method Tips
While there may not be many examples of stone terraces that you could show your farmers, it is likely
that somewhere near their farmers there are examples of low stone walls that were originally
constructed to mark farm borders. These were the norm for building farm fences during plantation days
and many of them are still standing. If you find one nearby, you can take your farmers to look at it and
learn a little of its history as a way to start the discussion about stone bench terraces.

“

Proverb/Testimonial Discussion Starters

”

The stone dat di builder refuse, will be di head corner
stone. (The stone that the builder refused,
will be the head corner stone).
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Individual Basins

By the end of this Unit, you should:
•

Fully understand how to construct and build individual basins on farm.

Best Bet Hazard Categories

Drought, Heavy Rains, Wind,Flooding and Landslides

What are individual basins?
Individual basins are round depressions or mini-bench terraces that are established along the contour
lines to plant individual trees. They are strongly recommended for all agro-forestry farming systems.
The purpose of the individual basin is to create a small well or depression that will:
•

Collect and store water and organic matter around the tree’s root system

•

Reduce leaching and runoff of plant nutrients

•

Reduce soil erosion.
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INDIVIDUAL BASINS
Slope

All Slopes.

Soil

All soils but better results with clay/loam. Very strongly
recommended for soils that have been seriously degraded.

Agro-Ecological Zones

Can be used in all AEZs but are best suited where rainfall less
than < 1800 mm.

Crops

Cereals, legumes, tree crops, horticulture.

Advantages

•

Has long been used in Jamaica. Not a new technique.
So is culturally acceptable

•

Help to rehabilitate badly degraded, stony and marginalized
lands

•

Makes better use of fertilisers because fertilizer is kept
within the basin boundaries

•

Is relatively permanent once the tree is established.

•

The size of the individual basins can be relatively large
and require manual labour. Can be a bit expensive to
construct initially

•

Too much work to use for high density tree crops such
as coffee or cocoa.

Disadvantages

Cost

Cost of the manual labour to build the basins.

Materials

A-Frame to set contours lines
2 metre or 2 yard length of rope to mark out the perimetre of
each circular basin to be built
Stakes or pegs to mark the spot for each tree
Fork or hoe, shovel or spade
Labour

Time needed

Depends on the size of the field and how many holes are to
be dug.
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Steps
1.

Once again, determine your slope conditions and set your contours according to Units 2.1.2
and 2.1.3

2.

Establish individual basin along the contour line by:
a.

First identifying the exact spots where you want to plant

b.

At that point, use the 2 metre length of rope to trace out the circular perimetre by first
attaching one end of the stake to the centre peg and then walking around the peg in a
circle drawing into the circle as you go

Extension Officers begin construction of an Individual Basin

c.

Starting on the higher side of
the circle (i.e., the side that is
more up slope) dig from the
top part and use the soil that
is excavated to construct a
riser around the other side of
the circle forming a crescent
on the lower slope side. The
contour line should remain in
the centre of the circle cutting it in half

Excavation

Contour line
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Keep digging soil from the top part of the circle and move it to other side until a terrace
is created

Plant the tree in the middle of the individual basin

To maintain the individual basin, be sure to:
•

Avoid animal grazing during first months of establishment

•

Regularly clean the toe drain

•

Regularly check to ensure that the riser on the lower slope side of the circle is maintained - or
better yet, plant some type of grass coverage on the riser to keep it in place.
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level line
uphill semi-circle

down hill semi-circle

The earth from the semi-circle
uphill is used below to make
the bank

circle traced on the
ground at the site of
the future terrace

horizontal
semi-terrace

seedling planted in the
middle of the basin

semi-circle with a slope of 10%

Side of slope without lots stones: the
embankments are left in the ground

Slope with lots of stones: the stones are used
to reinforce the bank of the terrace
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Extension Method Tips
If planning to organize an on-farm demonstration of individual basins, you should try to work with the
farmer ahead of time to at least line out the field and dig some of the holes a day or two in advance.
On the demo day, farmers can add to the number of holes that are dug by helping out.

“

Proverb/Testimonial Discussion Starters

Di ‘ole yu dig fi mi, yu dig fi yuself. (The hole you dig
for me, you are really digging for yourself). Trouble you
may try to cause others will come back to bite you.
This can be turned around however, and used as a way
to encourage farmers to invest in this BB technology.
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Diversion Ditches, Contour Canals and Trenches

Landslides are a severe threat and risk to
hillside farms, especially during the rainy
season and during strong storms when
excessive rainfall can happen. It is therefore
important for all hillside farms (and other farms
on flatter lands that are at risk of flooding) to
find ways to re-direct water away from their
crops in order to avoid loosing everything
they’ve worked so hard to achieve.
Diversion ditches are construction methods
used to literally “divert” water flows in a safe
direction away from crops and farm assets.

Best Bet Hazard Categories

Landslides, Flooding, Excessive Rainfall

At the end of this Unit, you should:
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1.

Know exactly what a diversion ditch is,
and the different types of diversion
ditches that are possible to construct,
and

2.

Know how to build one.
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What are diversion ditches?

There are a number of different
types of diversion ditches that
farmers can consider, each
having a somewhat different
function and using different
types of materials.
Diversion ditches
Diversion ditches are trenches
or canals that are used to guide
water runoff out of the plot.

The depth and size of a diversion ditch
depends on the slope and depth of soil. In
general diversion ditches are one metre wide
and one metre deep. The soil from within the
ditch is placed just below the ditch where
possible and planted with trees.
Contour canals:
Contour canals control runoff within crop
fields. They are constructed on contour lines
across the slope of the land. A slight gradient
encourages surplus water to flow to collection
points. On deep soils with adequate
percolation, canals are constructed flat to
hold water in the canals and increase soilmoisture retention. Contour canals are
typically one-half metre wide and one-half
metre deep. Wider canals can be lined with
grasses. Soil removed in construction of
canals is placed on the downslope side just
outside the canal and planted with trees or
fodder grasses.
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Drainage waterways
Drainage waterways are catchments for water collected in the drainage ditch and contour canals. They
concentrate runoff from the fields into constructed and managed channels. The major objective is to
provide safe outlets for runoff and prevent soil erosion. The recommended dimensions of a drainage
waterway are one-half metre wide and one metre deep. Sidewalls should slope outward to reduce
erosion. Waterways are lined with grass or stone to slow water movement and soil loss. The distance
between waterways depends on the slope of the land and the amount of water expected, but is usually
less than 100 metres, measured along the diversion ditch. When possible use natural drainage areas.
Water naturally moves to these places and it will reduce construction costs.

Example of a Drainage Ditch

All types of trenches have to be strengthened as much as possible with grass and trees along their
sides. If trenches and ditches are not strong enough, this could create rill/gully erosion and landslides.
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DIVERSION DITCHES
Slope

Slopes <30%.

Soil

Stable soils clay/loam soils.

Agro-Ecological Zones

Long established. Good results with drainage systems in flat
banana crops with clay soils and water logging.

Crops

All crops.

Advantages

•

The sides of the trenches can be stabilized with income
crops such as sugar cane or pineapple

•

Reduced risk of flooding and soil erosion

•

Increased infiltration of water to plant roots

•

Improved aeration to plant roots.

•

Trenches have to be maintained as there will still be a
risk of landslides and gully erosion risk if they are not
built stable enough

•

Labour intensive to construct. May need a small plough
or tractor to really do a good job.

Disadvantages

Cost

Depends on the materials to be used and their local availability.

Recommended species

To stabilize the sides of the trenches, they need to be planted
with protection plants such as sugar cane, guinea grass or
elephant grass, pineapple, or vetiver grass.

Steps
Instruction:
1.

Identify and set your contours following the steps outlined in Unit 2.1.2 and Unit 2.1.3.

2.

Remove the soil from the ditch, placing it just below the ditch and planting it with fast growing
trees or grasses

3.

If using contour drains, build the contour canals in the same manner, with a slope of 0.5
percent to 1 percent
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4.

Build the drainage waterways,
planting them with grasses or
lining them with stones.
Maintain the integrity
stability of the trench
planting crops or grasses
trees to avoid landslides
soil erosion.

and
by
and
and
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Design a simple tool
as shown in this
picture to measure
and line out the depth
and width of each
drain.
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Band of vegetation that
reinforces the structure

0.5 to 1 metre
Accumulated
Sediment

0.5 to 1 metre

“

Proverb/Testimonial Discussion Starters

Beta water trow weh, dan goady bruk. (it is better for
the water to be spilt than for the gourd to be broken).
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Raised Beds or Continuous Mounds

Some parts of Jamaica
are highly prone to
flooding. Crops grown in
these areas are at risk
from having their roots
waterlogged or even from
washing away altogether.
In order to reduce this
risk, plants need to be
elevated or planted higher
than where excess rainfall
will collect.
Building raised beds

By the end of this Unit, you
should:
1.

Learn how the value
that raised beds can
contribute to climatesmart land husbandry
and

2.

Feel comfortable teaching
this technology to farmers.

Best Bet Hazard Categories
Raised beds are an excellent technology to cope with drought, but also with extreme rain and flooding.

Drought, Flooding and Extreme Rains
125
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What are Raised Beds?
Raised beds are mounds of soil or constructed structures that are used to elevate crops so their root zone
is above areas where water will collect. They can be made simply from mounds of soil or using bamboo or
wooden sides. Stone beds can also be used. They are sometimes called “continuous mounds” as well.
Continuous mounds are a method of raised bed construction that elevates all the soil along the entire length
of the contour line.
Raised beds are especially important in agro-ecological zones with high soil moisture that are susceptible
to flooding.

RAISED BEDS OR CONTINUOUS MOUNDS
Slope

Slopes <30% and flat lands (susceptible to flooding and water
logging).

Soil

All soils (for raised beds without retention structures, but better
clay soils).

Agro-Ecological Zones

Suitable for AEZs with poor drainage and moderate to high
annual rainfall. Also good for both small and large farms under
different types of cropping systems.
Most suitable however, for flatland AEZ with poor drainage and
moderate to high annual rainfall.

Crops

Cereals, legumes, horticulture.

Advantages

•

Allows crop production in marginal areas with high water
table levels that are prone to some degree of flooding

•

Helps to increase crop production

•

Reduction in the depth and area extent of floods

•

Reduced crop losses from flooding

•

Regulation of soil moisture

•

Helps production in areas prone to water logging

•

Reduced water logging

•

Increase soil aeration

•

Improve microbial functions

•

Reduction of crop loss for flooding

•

Facilitate root expansion and development

•

Increased production (such as for banana crops)

•

Reduces crop losses due to floods.
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RAISED BEDS OR CONTINUOUS MOUNDS
Disadvantages

Cost

•

Require a lot of labour to establish and maintain

•

Difficult to use in large scale farms without farm machinery
such as small bulldozers and diggers.

Cost of labour
Cost of machinery.

Steps
Raised beds can be built with different type of materials (wood, stones, bricks, etc.) according to the
availability and their cost. In stable clay soil, raised beds can be created through drain network
establishment.
Maintenance
Debris from drains needs to be removed on a regular basis. The sides of drains between the beds also
have to be stabilized by planting grass and trees, and checking that the integrity of the beds are
maintained.

“

Proverb/Testimonial Discussion Starters

”

Yu can tek a man outa di gutter, but yu cawn tek di gutter
out of the man. (You can take the man out of the gutter,
but you can’t take the gutter out of the man).
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Check Dams or Gully Plugs

Example of a stone check dam
Sometimes rather than trying to divert water and rainfall away from crops, all that is needed are ways
to reduce the speed of water flow from coming too close to the farm and eroding soil. Check dams,
gully plugs (or soil traps as they are sometimes known) are simple methods that can be used to
“check” the water and reduce the speed and water force before it gets to the plot. They are mainly
used to limit the expansion of already created gullies. This method is useful when severe flooding and
rainfall are not an issue and are best used as part of a diversion ditch or contour canal system.
However, they can also serve as a way to catch rainfall in areas that are prone to drought. By blocking
the channels that would drain rainfall away from farms, check dams and gully plugs instead stop the
water flowing away too quickly, thus making it available for production.
By the end of this Unit, you should:
1.

Know how to construct a check dam using a variety of materials, and

2.

Feel comfortable teaching this BBT to farmers.

Best Bet Hazard Categories

Landslides, Flooding and Drought
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What are gully plugs or check dams?
Temporary check dams, which can last between
three (3) and (8) eight years, collect and hold soil
and moisture in the bottom of the gully. Tree
seedlings, as well as shrub and grass cuttings
planted in gullies, can grow without being
washed away by flowing water. Thus, a
permanent vegetative cover can be established
in a short time.

A check dam is a small, temporary or permanent
dam constructed across a drainage ditch, swale,
channel or gully that helps to slow down the flow
of water, thus reducing soil erosion along the
sides of ditches, drains and raised beds.
By reducing the original gradient of the gully
channel, check dams diminish the velocity or
speed of water flow and thus the erosive power
of run-off.

Gully plugs and check dams can be built from
logs, stones, pea gravel-filled, cement, bricks
and even used tires as seen in these
photographs.

When combined with diversion ditches, check
dams help to ensure that water is redirected at a
safe speed and in a safe manner.

Another type of check dam or gully plug

A stone check dam

Another stone check dam or gully plug
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A gully plug made from tires

Several different types of check dams or gully plugs can be used
Brush fills
Brush fill is a continuous filling of small gullies with brush, branches of trees, stems of bushy
vegetation, and such the like. This method is also called “brush plug” and is especially economical
where brush is plentiful.
Earth plugs
Earth plugs, which are small structures, are constructed across the gullies. Their main purpose is to
hold water and let it percolate into the ground. They can also be used for surface groundwater
recharge. In non-humid regions, small gullies which are not deeper than 2 metres (or roughly 6 feet),
with a gully bed gradient of less than 10 per cent, can be stabilized by a series of earth plugs. In humid
regions, earth plugs must be used in combination with small diversion ditches however.
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Woven-wire check dams
Woven-wire check dams are
small barriers which are usually
constructed to hold fine material
in the gully. They are used in
gullies with moderate slopes
(not more than 10 per cent) and
small drainage areas that do not
have flood flows which carry
rocks and boulders.

Brushwood check dams
For this method, posts and brush are placed across the gully. The main objective of using a brushwood
check dam is to hold fine material carried by flowing water in the gully. Small gully heads, no deeper
than one metre, can also be stabilized by brushwood check dams. Brushwood check dams are
temporary structures and should not be used to treat ongoing problems such as concentrated run-off
from roads or cultivated fields. They are useful when farmers are making land use changes until
vegetative and slope treatment measures become effective.
Log Check Dam
Log check dams made of logs and posts are placed across the gully. They can also be built of planks,
heavy boards, slabs, poles or old railroad ties. The main objective of log check dams are to hold fine
and coarse material carried by flowing water in the gully, and to stabilize gully heads. They are used to
stabilize small branch gullies that are generally not longer than 100 metres and with catchment areas
of less than two hectares.
The maximum height of a log
dam should be 1.5 metres from
the ground level. Both its
downstream and upstream face
inclination must be 25 per cent
backwards. Its spillway form
should be rectangular. In
general, the length and depth of
its spillway are one to two
metres and 0.5 to 0.6 metres.
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Loose Stone Check Dams
Loose stone check dams made of
relatively small rocks are placed
across the gully. The main
objectives of these dams are to
control channel erosion along the
gully bed and to stop waterfall
erosion by stabilizing gully heads.
Loose stone check dams are used
to stabilize the incipient and small
gullies and the branch gullies of a
continuous gully or gully network.
The length of the gully channel should not be more than 100 metres and the gully catchment area is
two hectares or less. These dams can be used in all regions.

CHECK DAMS OR GULLY PLUGS
Slope

All slopes, but if >50% better to construct them with concrete.
Engineering skills will be needed for this. Cost will be high for
steep slope conditions.

Soil

All soils.

Agro-Ecological Zones

Good for extremely steep AEZs with high rainfall and slope
angles of 45-50 degrees.

Crops

Good for small scale hillside mixed cropping farming systems.

Advantages

•

Reduction of landslide risk and gully expansion

•

Slope stabilization and landslide prevention

•

Soil loss reduction

•

Sustainable crop production on steep slope

•

Increased water infiltration

•

Flood control

•

Can be made from a variety of materials depending on
what is available
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CHECK DAMS OR GULLY PLUGS
Advantages

Disadvantages

Cost

•

Water speed is slowed which reduces soil erosion and
prevents unwanted gully formation during a flood

•

Can help to recharge shallow wells by holding runoff
water in place long enough to allow it to reach ground
water levels

•

Allows ground water to recharge and sediment to settle
out (reduces top soil runoff and sediment transport)

•

Gully plugs can be made by reusing a lot of different
types of materials that would otherwise be thrown away
(such as old tires, lumber, zinc, - almost anything can be
used in a gully plug)

•

Longer-lasting than other forms of slope stabilisation
and they increase the water filtration capacity and
prevent flooding farther down.

The main disadvantages of a check dam are the cost of
materials and labour that you need to build them and then
they also need to be maintained and repaired to be sure that
they keep working well.
•

Requires some amount of technical skill to build properly

•

Labour

•

Cost of materials such as old tires, lumber, other
material)

•

Cost of transportation to get materials to the farm.

Recommended species to use with gully plugs
Protection plants such as sugar cane, guinea grass, elephant grass, vetiver or khus khus grass,
or pineapple (which brings in an income)

Steps:
1.

There are several designs for how check dams should be constructed. The kind of gully plug
that should be constructed depends on:
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•

What kind of material is available and how cheap it is

•

Slope gradient

•

Whether it is to be a permanent solution or not

2.

Before building, all the topographic characteristics of the land should be studied in detail
before gully-plugging work begins. Contours must be determined using the skills learned in
Units 2.1.2 and 2.1.3.

3.

To have an estimation of the distance within check dams in the same flow, calculate the
gradation carefully:

D=h/slope gradient (%)
4.

The sides of the check dam must be higher than the centre so that water is always directed
over the centre of the dam (this avoids the dam being outflanked by the flow). The dam can be
made of temporary or permanent materials in natural gullies on the land surface. Materials
used are concrete, earth, vegetation, stone and brushwood.

Maintenance
1.

Check dams should be inspected regularly after each significant rainfall to determine if excess
sediment has been deposited at the site

2.

If so, sediment should be removed when it reaches one-half of the original height or before

3.

Check to ensure that the flow is over the centre of the dam and not either under or around the
dam

4.

Check that there is no erosion at the outfall

5.

Before every hurricane season and every rainy season, be sure that all the check dams are
free from debris that could cause them to overflow.
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EXTENSION METHOD TIPS
Role Play with the following dialogue between Farmer John and Farmer Joe:
Character

Voice
Check Dams to control run off and for water storage

Joe

If your farm is very steep and prone to severe rainfall, you are gonna haffi make
a bigger investment - you gonna need to build a check dam.

John

Check Dam - mind you curse Mas Joe!

Joe

Mi nuh curse bredda - I’m talking about the type of dams holds the sides of
rivers and gullies from washing wey.

John

Oh... mi nuh understand. Tell me about dem dere dams den.

Joe

Well a check dam has to be built or constructed. You would need to hire people
to help you build it you know. Or get the community and your farmer group
involved. Most times you see check dams that the government has built because they can cost nuff money. They need to be done properly built of stones,
cement or sometimes people use old tires, and you need a lot of them.

John

Me have a little construction skill you know Mas Joe. Fi offset when di farming
is slow. Mi can build dem.

Joe

Look here now John, check dams are serious business. Dis not no “prenta ting”
wi is taking about. Dem take skill. Just like grass hedges, your check dams have
to built on contours using an A-Frame same as any other system on a slope. But
the good news is that they can then hold up the soil like a permanent terrace
but with small openings or channels that allow the water to run off in a controlled
way. Most slopes need a series of staggered check dams built at increments
down the slope to work well - and that takes figuring out.

John

Hmm I see. Well maybe mi don’t have nuff construction experience fi dat. Tell mi
more.

Joe

Check dams can be different sizes and make use of different materials (old tires,
old barrels, and such filled with stones), the most important thing is to decide
where it should go. Basically, a check dam is like building a water storage pond
to hold back the water from coming down di slope and washing everyting wey.
Dey can be different sizes, but must be able to hold back a large volume of rain
water and keep it stored over a long while.
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CONTINUED
John

Most of di time, check dams are made out of sandbags, logs, or gabion baskets
with stones and gravel inside.

Joe

The main disadvantages of a check dam are the cost of materials and labour
that you need to build them and then they also need to be maintained and
repaired to be sure that they keep working well.
But there are advantages too - they are longer lasting than other forms of slope
stabilisation and they increase the water filtration capacity and prevent flooding
farther down.

“

Proverb/Testimonial Discussion Starters

1.

Full bag nebber ben’. Empty bag cawn tan up.
(A full bag cannot bend. An empty bag can’t stand up).
This proverb really suggests that people who are rich and never
hungry don’t have to bend or change. Whereas poorer, hungry people
are too weak to perform their duties. But it could be used
as a discussion starter about the types of materials to use
for constructing gully plugs.

2.

”

“

”

A chosen burden is nebber felt.
(A chosen burden is never felt). When we pick our duties, they are
easier to perform. (Choosing to build check dams is easier than
restoring damage later).
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Retaining Walls

Very large retaining wall built from gabion baskets

By the end of this Unit, you should:
1.

Fully understand what a retaining wall and gabion baskets are, and

2.

Appreciate how they should be constructed and the cost involved.

Best Bet Hazard Categories

Landslides, Strong Winds, Flooding, Excessive Rainfall
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What are retaining walls?
Retaining walls are structures designed to restrain soil on slopes that are unnatural. They are used to
keep soil between two different elevations, often in areas of steep slope conditions that really are not
suitable for farming and which are really very prone to land slippage. Retaining walls require
considerable engineering and are very costly to build because they require significant amounts of stone
and the creation of gabion baskets. For most farmers, they will be financially out of reach.

A low cut, stone retaining wall

A retaining wall with a gabion basket
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Different types of retaining walls can be constructed as seen in Diagram 2.1.14.1. These include
gravity walls, piling walls, cantilevered walls and anchored walls.
Diagram 2.1.14.1.

RETAINING WALLS
Slope

Suitable for the very steepest slope conditions and for river
training

Soil

Soils that are very prone to slippage, breakaways, landslides
and erosion.

Agro-Ecological Zones

Higher mountain elevations.
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RETAINING WALLS
Advantages

•

Permanent structures that are long lasting.

Disadvantages

•

Very expensive to build

•

Require significant engineering and planning skills to
construct effectively.

Cost

Very expensive.

Extension Method Tips
This method is not really recommended for individual farmers but is something that they should be
made aware of. If large retaining walls are needed in some areas, farmer groups should approach the
public works division to explore how funds can be obtained to build the wall and to ensure that it is
done to engineering specifications.
It is important for farmers to help to construct the walls, if resources are made available. And they
should also be involved in regular care and maintenance to ensure that the integrity of the wall is not
breeched.

“

Proverb/Testimonial Discussion Starters

”

Stone by stone, wall a fall. (Even seemingly unsurmountable
obstacles can be overcome, little by little).
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Part

2

Climate-Smart
Agricultural Methods

Section Two
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AGRICULTURAL METHODS

Overview

In this section we now begin to look in much more detail at each
of the Best Bet Methods that do not require building or
construction. Here we focus on agricultural land husbandry
methods that are suitable for almost all farms, regardless of their
slope conditions because they all help to maintain soil structure
and integrity. If slope conditions are relevant however, the units
once again stress the importance of setting proper contours.
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Agro-Forestry and Tree Crop Production

This unit explores the benefits of Agro-forestry which is sometimes known as farm forestry. AgroForestry includes a variety of systems such as:
•

Alley cropping (presented in Unit 2.1.5)

•

Silvo-pasture

•

Windbreaks and

•

Riparian (riverbank) buffer strips.

By the end of this Unit, you should:
1.

Appreciate the benefits of growing trees as an important form of soil conservation and land
husbandry, and

2.

Be able to effectively communicate how to establish trees on farm.
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Best Bet Hazard Categories

Landslides and Excessive Rainfall
What is agro-forestry?
Agro-forestry is a method of farming that combines tree crops with vegetable or mixed crops. Usually
the tree crops are trees that will also bring the farmer income - like fruit trees (such as mango, guava,
cocoa, soursop, avocado, otaheiti apple, ackee, bread fruit, rose apple, lime, citrus, June Plum, or
naseberry) - or timber trees (such as mahogany, blue mahoe, cedar or other wood that is highly valued
for timber or lumber).

Trees have several economical advantages for farmers because they can provide shade for younger
plants, fruit, medicine, oils and resins, fencing material, and coal. They are also excellent at preventing
water and wind erosion, and they greatly enhance the nutrient quality of the soil.
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How do trees do this?
Trees help to maintain soil fertility by:
•

Increasing soil quality by increasing
organic matter, nitrogen fixation, and
nutrient uptake)

•

Stabilizing slopes and reducing soil loss

•

Protecting soil from wind damage

•

Reducing waste (organic matter,
nutrients) by naturally recycling

•

Improving soil physical properties,
including the ability to retain water

•

Enhancing overall biodiversity and
creating micro-climates and microbio-systems that bring benefits to
the soil as well

•

Adding regular organic matter to
maintain soil structure.

Trees help to reduce soil erosion by:
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•

Covering the soil below with their
leaves and shading surface organic
matter

•

Forming a barrier against runoff

•

Reducing wind erosion as windbreaks
and shelterbelts

•

Stabilizing soil as they grow and their
root systems expand

•

Strengthening and stabilization of
conservation structures

•

Increasing land value and profitability
as conservation structures.
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AGRO-FORESTRY OR FARM FORESTRY
Slope

Suitable for all slope conditions and particularly good for steep
slopes.

Soil

Fruit tree crops should be selected for the specific soil type on
the farm.

Agro-Ecological Zones

Suitable for all zones.

Crops

Can be mixed with vegetable crops that are also suitable for
the specific area.

Limiting factors

Must have sufficient water and nutrients and care.

Advantages

•

Tree crops can provide shade for starting plants and seedlings

•

Tree roots are especially good to stabilise the soil and
help to strengthen the hillside as a whole, thereby
protecting the soil and reducing soil erosion

•

Tree coverage can reduce the impact of heavy rainfall on
the soil and on crops that are planted in the rows
between the trees
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AGRO-FORESTRY OR FARM FORESTRY

Disadvantages

•

Tree crops often provide income in the periods between
cash crops

•

If pruned regularly, trees can protect other crops from
wind damage and can be established along farm borders
to serve as windbreaks

•

Trees can be established using minimum tillage methods

•

Falling leaves from trees contribute to the rich humus
top layer of soil and can serve as mulch or compost and
help to maintain soil moisture

•

Trees help to increase the overall value of farm land

•

The leaves from many different types of trees can also
be used as fodder to feed livestock

•

Many trees have medicinal value

•

Several tree seedlings can be established from local
seeds through home nurseries

•

Overtime, as trees grow and their roots go deeper into
the soil, nutrient uptake takes place from greater
depths. These nutrients are returned to the soil when
tree leaves fall, thereby increasing the soil fertility levels
at the top layers used for vegetable production

•

There are always some types of trees that will be
suitable for specific soil types, slope conditions and
weather patterns

•

The incorporation of tree crops helps farmers hedge
their risks in the face of climate change. If crops fail, tree
crops should still provide. They can be a form of
insurance for farmers.

•

Tree crops take much longer to establish than shortterm vegetable crops. They are a long-term investment

•

Farmers who lease or rent land may not wish to invest
in permanent tree crop production. It is a technology that
is more attractive to farmers who own their own land

•

Fruit tree seedlings can be expensive initially and must
be sourced from a reputable supplier
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AGRO-FORESTRY OR FARM FORESTRY

Cost

•

Trees also need to be protected from livestock when young

•

Trees must be pruned and maintained twice-annually to
reduce possible wind damage

•

Eventually trees will lose their productivity and will have
to be replaced.

Cost of seedlings and transportation to farm. Costs per seedlings
will vary depending on the type of fruit tree desired
Cost of wire mesh and/or basket protection for young seedlings
Cost of chainsaw for pruning or cutting back trees annually.

Materials needed

Spade and fork for digging
Seedlings
Chicken wire and sticks or bamboo stakes for temporary
protection barriers.

Recommended species
All woody species with economical or ecological benefits (such as nitrogen fixing potential,
timber or lumber value, or fruit production value.
Fruit Trees

•

Sour sop

•

Spanish elm

•

Santa Maria

•

Mango

•

Sweet sop

•

Ackee

•

Star apple

•

Cocoa

•

June plum

•

Apple

•

•

Naseberry

•

Leguminous Trees:
Timber Trees

•

Luceana

Mahoe

•

Calliandra

•

Mahogany

•

Quick stick or grow stick

Breadfruit

•

Cedar

•

Tamarind

•

Tamarind

•

Lignum vitae

•

Poinciana

•

Jackfruit

•

Neem

•

Jacaranda

•

Otaheiti apple

•

Guango
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Criteria for Selecting the right Trees for an
Agro-Forestry System
Selecting the right mix of tree crops depends on
a number of factors.
1. Ecological - what are the specific
agro-ecological characteristics of the
watershed and soil? What type of trees
can be supported?
2. Economical - the specific profits and
costs of individual changing farming
systems have to be calculated. Such
factors may be:

•

If the trees are cultivated with
herbaceous plants (crops or
pasture), will the yield of crops be
reduced? Will farmers’ yields suffer?

•

If so, the performances of trees
exceed the difference in yield of
crops?

•

Are the trees and crops
complementary (the presence of
one increases the performance of
the other), additional (without
mutual interaction) or competitive
(the presence of a reduced
performance of the other)?

Maintenance
Can the farmer maintain
seasonal cutting back of
hedgerows and will they be
able to replenish any areas that
are thinned out? Light residues
of pruning (leaves, small
branches) can be left in the soil
to increase organic matter
content. Bigger branches that
are not decomposing can be
used to reinforce trash barriers
or other structures.

2.

Steps for Contour/Line Planting with trees
1.

Use the A-Frame to establish contour
lines according to the slope conditions
on the farm following the methods
outlined in Unit 2.1.1 and 2.1.2. On
steep slopes the distance between the
rows should be 3 metres (9 feet)
widening to about 5 metres (15 feet) on
less steep slopes
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Dig the holes for the seedlings about
one week before planting. The holes
should be at least 60 cm or roughly 30
inches wider than root ball of the
seedling and 31 centimetres or 15
inches deeper than the root ball

Steps for Planting Timber Trees
Border Planting - Trees planted along the outer
edges of farms act as excellent windbreaks
(see Unit 2.4.1).

Build a small mound in the centre of
the planting hole where you will rest the
root ball when you are ready to plant
Plant tree seedlings just before the
rainy season starts to ensure that when
planted, they will take root quickly. Put
each seedling in the hole on top of the
mound and make sure that the root
collar (where the stem meets the root)
is level with the ground or just a bit
below. Make sure the trunk is straight.
Fill the hole with the rest of the loose
soil that had been take out and then
mound up the soil in a circle around the
base of the seedling to hold water for
the seedling

6.

Protect each seedling with individual
circular cages made from chicken wire
and bamboo stakes

7.

Water seedlings regularly and check for
pest diseases

8.

Do not fertilize the tree when first
planted. Wait to fertilize for one year
and then fertilize twice per year using
three ounces of 10-10-10 fertiliser in a
necklace around the plant being sure to
turn the fertilizer into the soil. Fertilize
just before the rainy season

9.

Prune or cut back trees on an annual
basis once they are established.

1.

Follow steps 2-8 above as directed

2.

In this case, however, prepare the holes
for planting only along the farm borders
with only the top and bottom borders
following prepared contour lines

3.

It is strongly recommended that for
border planting - a mixture of timber
trees and quick growing leguminous
bushes are used. Leguminous plants
will catch more quickly because they
are fast growing. Calliandra or quickstick should be planted in between the
timber trees every 6 inches to establish
hedgerows Timber trees should then be
planted every 4 feet or 1.2 metres
along the border line

4.

Fruit trees can be used, but every
second tree should be a timber tree.

Extension Method Tip - “Mi Navel String
Bury Yah So”
To encourage farmers to consider agro-forestry
as a sound land husbandry measure, you may
wish to ask people if they remember the old
time days when people would plant fruit trees
whenever a child was born. The traditional
custom was to plant the child's umbilical cord
or navel string in the hole with the young tree
seedling, thereby giving the child ownership
and care of the tree. Ask if they remember
people adopting this practice to honour a child
and suggest that it is a practice that could start
again through agro-forestry.
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“

Proverb/Testimonial Discussion Starters

1.

Di more yu chop di breadfruit root, di more im spring.
(The more you chop the root of a breadfruit tree, the
more new sprouts spring. Those who persevere will prosper).

2.

“

”

”

If yu put yu aise a mango root, yu will ear crab cough.
(If you put your ears close to the roots of a mango tree,
you will hear crabs coughing. With hard work,
anything is possible)

Sources of Additional Information
Trees for a Greener Future - Farm Forestry Leaflet. No Date.
Available from the Forestry Department, 173 Constant Spring Road,
Kingston 8. Phone: 924-2667/8.
McCaulay, Diana. No Date. Tree Planting for Schools. Save the
Children and Jamaica Environment Trust. Kingston.
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Reforestation

Reforestation is similar to agro-forestry in principle in that seeks to incorporate the benefits and value
of trees into the farming system. But in this case, there is less emphasis on “crops” and higher value
is placed on the value of trees themselves.
By the end of this Unit, you should:
•

Appreciate the soil and land conditions under which reforestation is the best option to pursue.

Best Bet Hazard Categories

Landslides and Wind Damage, as well as Severe Rain and Flooding
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A degraded hillside in the Blue Mountains

What is reforestation?
Reforestation is a technique that is recommended for lands that are very badly degraded and
marginalised and also very steep. Instead of intercropping with vegetables or cash crops, this technique
plants only trees as a way to try and replenish the soil structure and fertility that has been lost.

REFORESTATION
Slope

Steepest slopes and/or poorly degraded lands.

Soil

All soil types (but check to see which trees are best for local
soil conditions).

Agro-Ecological Zones

All zones.

Crops

None. Mainly timber and some fruit tree crops.

Advantages

•

Tree roots are especially good to stabilise the soil and
help to strengthen the hillside as a whole, thereby
protecting the soil and reducing soil erosion

•

If pruned regularly, trees can protect other crops from
wind damage and can be established along farm
borders to serve as windbreaks

•

Trees can be established using minimum tillage methods
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REFORESTATION

Disadvantages

•

Falling leaves from trees contribute to the rich humus
top layer of soil and can serve as mulch or compost and
help to maintain soil moisture

•

Trees help to increase the overall value of farm land

•

The leaves from many different types of trees can also
be used as fodder to feed livestock

•

Many forest trees have medicinal value

•

Several tree seedlings can be established from local
seeds through home nurseries

•

Overtime, as trees grow and their roots go deeper into
the soil, nutrient uptake takes place from greater depths
and are returned to the soil when tree leaves fall,
thereby increasing the soil fertility levels at the top layers
used for vegetable production.

•

Tree crops take much longer to establish than short-term
vegetable crops. They are a long-term investment

•

Farmers who lease or rent land may not wish to invest
in permanent tree crop production. It is a technology that
is more attractive to farmers who own their own land

•

Fruit tree seedlings can be expensive initially and must
be sourced from a reputable supplier

•

Trees also need to be protected from livestock when young

•

Trees must be pruned and maintained twice- annually to
reduce possible wind damage

•

Can be difficult to enforce since timber trees are also at
risk from lumber thieves and charcoal burners.

Cost

Cost of tree seedlings. Labour to dig holes. Tools to dig holes.
Transport of seedlings. Enforcement.

Materials needed

Spade and fork for digging
Seedlings
Chicken wire and sticks or bamboo stakes for protection barrier

Recommended species

• Mahoe

• Neem

• Mahogany

• Guango

• Cedar

• Spanish elm

• Lignum vitae

• Santa Maria
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Steps
1.

Trees should be planted along contour lines following the steps outlined in Unit. 2.1.3.

2.

Prior to the rainy season, dig the holes for the trees. Space the holes every two metres or six
feet

3.

Protect the trees by surrounding them with protective fences of chicken wire and bamboo

4.

Prune trees twice per year

5.

Timber trees can be harvest in 20-25 years - just in time for your daughter’s or son’s college
graduation or your own retirement!

Extension Method Tips:
Use the same discussion starter about the navel string provided in Unit 2.2.1

“

Proverb/Testimonial Discussion Starters

1.

2.

“

”

When trumpet tree leaves turn up, storm a come.
(When the leaves of the trumpet tree turn up, it
signals that a storm is coming).

”

Wood a wood, but mahoe a no mahogany. (All wood is
wood, but mahoe is not the same as mahogany. You can’t use
less expensive wood in place of more expensive wood).

Sources of Additional Information
Trees for a Greener Future - Farm Forestry Leaflet. No Date.
Available from the Forestry Department, 173 Constant Spring Road,
Kingston 8. Phone: 924-2667/8.
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Mulching

Mulching is a practice that has long been used in St Elizabeth - one of the driest parishes in Jamaica
and very prone to drought. Farmers there have traditionally put large sections of their farmers into
grass production for mulch because they know the value of mulch for maintaining soil moisture and
minimizing weeds.
By the end of this Unit, you should:
1.

Appreciate the benefits of mulching to prevent soil moisture loss

2.

Be able to effectively communicate the benefits of mulching with farmers.

Best Bet Hazard Categories

Landslides, Drought, Wind Erosion, Flooding and Wind
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What is Mulching?
Mulching is the use of organic material such
as plant trash, grass and leaves to cover the
soil between crops. It is also very good way
to protect soil in the event of heavy rains by
reducing the splash effect that often occurs
when rains fall.
Mulching can be done with plastic mulch to
protect products from contact with the soil.
The added expense can be justified for
market-oriented, high income production
(large scale horticulture, and fruit
production).
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MULCHING
Slope

All slopes.

Soil

Sandy or loam soils.

Agro-Ecological Zones

Drought prone and moisture deficit areas.

Crops

Suitable for mixed vegetable farming.

Advantages

•

This is a practice that has long been used by farmers in
St. Elizabeth

•

Cost effective, if done with grasses. Plastic mulch is cost
effective only for high level, market-level production

•

Allows crop production to take place during dry periods
in areas where this would not be possible without
irrigation. This process reduces evapotranspiration and
traps soil moisture within the mulch environment and
makes it available for an extended period for the
establishment of crops. In the early stages of seed
germination condensation on the mulch provides
moisture for germinating seeds. Mulch also keeps the
root environment cool, allowing for better crop
establishment and nutrient uptake

•

Helps to rebuild rich humus on the top of the soil

•

Complements organic methods

•

Reduces fertilizer costs

•

Provides cushions for vine crops or cover crops

•

Regulate soil temperature and maintain soil moisture;

•

Retains soil moisture

•

Keeps soil at a cooler temperature

•

Improves soil structure and texture

•

Adds organic matter to the soil (in case of use of organic
material)

•

Improves soil organism habitat (microbial activity)

•

Improve soil texture and structure

•

Reduce abrasion and dirt to trailing fruits and vegetables
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MULCHING
•

Mulching suppresses weed grown, reduces competition
for soil nutrients and reduces cost of weed control

•

Mulching protects the soil from splash and rill erosion by
reducing the impact of rainfall on the surface and prevents
the development of rills.

•

The presence of mulch on the surface helps to deflect
direct sunlight from the root zone of crops thus resulting
in lower temperature in the root zone and more efficient
utilization of soil nutrients.

Many inorganic fertilizers, especially those with high nitrogen
content and some organic manures (such as poultry manure),
volatises if left exposed to high temperature. Exposure to high
temperature is reduced by the application of mulch, thus
allowing greater availability of nutrients to plants.
Mulching improves the marketability of vine crops such as
melons and pumpkins ensuring a more even colouration
between the parts that rest on the ground and the rest of the
crop. Mulching also prevents scarring of crops by providing a
cushion for vine crops.
Disadvantages

•

Can be expensive depending on the availability and cost
of mulching material used

•

If humidity levels get too high under the mulch, there
may be a risk of pests such as slugs and snails. Other
insects may also breed under the mulch.

Cost

Depends on the material used

Recommended species

Guinea grass primarily. Other materials such as corn trash,
banana trash, leguminous bushes and other plant trash can
also be used as mulch.

Materials needed

Guinea grass suckers (or matt grass, king grass or khus khus)
Transportation to specific sites
Labour
Hoe or picker or spade
Tools for cutting grass
Donkey or wheel barrow to transport to farm
Gloves to avoid getting cuts on hands
Plastic mulch for large-scale production

Time needed for
on-farm demonstration

Three hours
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STEPS
Step one
Find enough grass to cover your entire plot. Make sure to harvest it before it flowers and has
seeds. The time you reap the grass is very important because once it starts to flower or go to
seed, the stem because more liquefied. This makes it much harder for the grass to break down
as mulch. There will also be a higher proportion of stems to leaves after seeding and what you
want is more bulk to come from the leaves rather than the stems to form your mulch.
To provide a mat that will not break down before the cropping season is over, it is recommended
to use 46 cubic metres (or roughly 46 cubic yards) of dried grass for every hectare of land to
be planted.
If you are using other material for mulch such as straw or weeds, make sure you have enough
to cover the soil by at least 5 to 8 cm (2-4 inches ) in height.
In order to reduce the costs, instead of applying mulching material produced in a different plot,
you can just plant mulching material in the plot as cover crop (Unit 2.2.4) and cut it before
planting the main crop. To plant the main crop you could apply minimum tillage (Unit 2.2.5).
Step two
Clear land to sow following steps recommended in 2.1.3.
Step three
Apply fertiliser or other soil treatment to land and prepare holes for sowing or transplanting of
seedlings.
Step four
Arrange blades of grass lengthwise first in one direction over the area, then repeat the process
from opposite direction.
Step Five
Prepare the holes for sowing the seeds or transplanting your suckers.
Step Six
Plant seeds. Your mulching is now done and you should continue with recommended growing
and care steps for the specific crops you are planting.
Step Seven
Maintain coverage by repeating process once per year.
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Extension Method Tips
Ice-breaker exercise - Mi don’t believe mi ears! Plant grass! All mi life as a farmer mi try fi get ridda
di grass and weed dem. Not plant it. How can dis here grass be Climate-Smart????

“

Proverb/Testimonial Discussion Starters

”

Rain a fall, but di dutty tough. (Rain falls, but the ground is still
hard as rock. Actually an adage about hunger, but in this case,
it can be used to show that mulching can protect the soil).
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Cover Cropping

Cover cropping is exactly what it sounds like. It is a method that integrates or intercrops creeping crops
by allowing them to spread in between other crops that grow vertically. While the primary crop may
grow upwards - such as gungo peas, corn, beans, sorrel, eggplant, okra, tomato, and so forth,
secondary crops such as pumpkin, sweet potato, watermelon, creeping legumes or cantaloupes are
sown between the primary crops and “cover” the soil in between these primary crops.
By the end of this Unit, you should:
1.

Appreciate the benefits of cover cropping to prevent soil moisture loss and soil erosion;

2.

Be able to effectively communicate the benefits of cover cropping among farmers.

Best Bet Hazard Categories

Cover cropping is an especially good technique to mitigate against Wind Damage,
Excessive Rainfall, Drought, Landslides and Flooding.

162

fao_climate_smart_manual_part_2_2.qxd

10/23/14

1:34 PM

Page 163

What is Cover Cropping?
Cover cropping is essentially a “living mulch or
green manure” that involves the establishment of
secondary crops such as pumpkin, sweet
potatoes, legumes, and melons) to act as a
ground cover to protect the soil from soil erosion,
wind damage and heavy rains. This is a very
economical method for the farmer as the
implementation costs are low. The main concept
is to practise a rational agronomic rotation to keep
always the soil covered. The main objective of the
cover crop is its effect on soil erosion thus
preserving fertility for next main crop. It should not
need expensive agricultural inputs.
Cover crops can be introduced either at the same
time that primary crops are planted, or later. They
are also useful at the early stages of reforestation
or agro-forestry when tree seedlings are still
young. It is less suitable however, as an inter-crop
when trees are large.

COVER CROPPING
Slope

All slopes.

Soil

All soils.

Limiting factor

Water and nutrients of the soil.

Application in Jamaica

In Jamaica tubers and cucurbitaceae are mainly used in all
AEZs. The practice of planting green manure is a traditional
way of farming in Jamaica and thus not new to the culture.

Potential

Use of productive species (pumpkin, sweet potato) for income
generation or nitrogen fixing for soil improvement (green manure).

Recommended species

Pumpkin, sweet potatoes, legumes (all nitrogen fixing species).

Agro-Ecological Zones

Suitable for most AEZs.
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COVER CROPPING
Advantages

Disadvantages

•

Cover crops have great productive and income potential
for farmers

•

Low cost. Most farmers have planting material readily available

•

Easy to implement

•

Low maintenance.

•

Can involve a wide variety of cash crops as ground cover,
depending on the local soil conditions

•

Helps to cool the ground, regulate soil temperature and
maintain soil moisture

•

Buffers the impact of wind and rainfall intensity

•

Suppress weed growth

•

Adds nitrogen to the soil (if nitrogen fixing species are used)

•

Improves soil organism habitat

•

Improves soil texture and structure.

•

Need to ensure that there are sufficient sources of water
and nutrients in the soil for the cover crops to survive. If
plants dry out, they may pose a fire risk

•

Some cover crops can compete with primary crops for
nutrients and water

•

May provide spaces for pests and diseases to thrive and
thus must be monitored

•

Most farmers are reluctant to use yam as cover crop as
it is traditionally always staked on yam poles.

Cost

Very inexpensive if sweet potato and yam are used. Many
farmers have their own planting material for these crops.
Other crops - such as watermelon and cantaloupe however,
may be more expensive.

Recommended species

Various types of sweet potato and yams.
Watermelon
Cantaloupe
Legumes - broad bean, butter bean
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Steps
1.

Identify the best suited crop based on location, soil type, degree of slope, rain fall, marketability

2.

Determine planting distance based on crop type and on slope conditions (Units 2.1.3)

3.

Sow and take care of the crop as normal.

Maintenance
No specific maintenance required a part from the ones dedicated for the success of the crop (such as
weeding, pest management, and so on).

Extension Method Tips
The tradition of planting pumpkin and sweet potato between bananas and plantains is very old in
Jamaica. This form of cover cropping is not foreign therefore, but is a local method that is being
revived.
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“

Proverb/Testimonial Discussion Starters

1.

”

Seven years nuh too long fi pumpkin fi bear (seven
years is not too long for pumpkin vine to start bearing).
Somethings take time to bear, but they will.

“

2.

W’en coco head meet rich soil, ‘im root bore grung.
(When the coco head is planted in rich soil, its roots bore into the ground).

3.
4.

5.

“

“

“

“

De bes’ field ‘av weeds.

”

”

Time nebber too long fi bannabis bear bean. (Time is
never too long for the bannabis bean to produce).

”

Hungry sweeten bean, but bellyful mek potato ‘av ‘kin.
(hunger sweetens beans, but a full stomach makes
potatoes appear to have skin). One who is hungry relishes
the simplest food but becomes choosy when satiated.

6.

Waak bout potato nebber bear. (A walk about potato never
bears). It’s important to put down roots in order to bear fruit).
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Minimum Tillage

One of the easiest ways to prevent soil erosion, maintain soil structure and fertility, is to practice
minimum tillage. This is a method that is suitable for all AEZs, slope conditions and soil types in
Jamaica.
By the end of this Unit, you should:
1.

Appreciate the benefits of minimum tillage to prevent soil erosion, and

2.

Be able to effectively communicate the benefits of minimum tillage practices to farmers.

Best Bet Hazard Categories

Landslides, Drought, Wind Erosion, Flooding and Wind
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What is minimum tillage?
Minimum tillage is exactly what it sounds like. It is the practice of disturbing (or tilling) the soil and
surrounding vegetation as little as possible in order to plant your crops. Rather than fork up or plough
an entire field or plot of land to farm, minimum tillage only digs in the precise spots where seedlings
or seeds are to be planted.
Minimum tillage is not a new technique to Jamaica. Farmers in St. Elizabeth have been using minimum
tillage together with mulching for a very long time. So its benefits have been proven to work.
Minimum tillage is strongly recommended in areas where slash and burn is prevalent and labour is
expensive. Instead of clearing fields by plowing or slash and burn methods, minimum tillage simply
digs specific holes where crops are to be planted without disturbing other vegetation.
Since the soil is disturbed as little as possible, heavy rainfall has less impact. Soil structure is therefore
better maintained and soil remains compacted with much less risk of soil erosion. Soil moisture is also
better retained and nitrogen and pesticides are less like to run off.
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MINIMUM TILLAGE
Slope

All slopes.

Soil

All soil types, but especially degraded soils can benefit from
this technique. Better in deep and sandy/loam soil. Very good
for areas prone to heavy rainfall.

Agro-Ecological Zones

•

Drought areas, and also areas prone to heavy rainfall
and soil erosion

•

Mainly beneficial to drier coastal AEZs with stable soil
structure and moderately wet upland zones with stable
soil structure

•

This technique has been long established on dry
southern coastal plains and steep uplands in Jamaica.
Drier coastal agro-ecological zones, with stable soil
structure are also suitable, as well as wet upland AEZs
with stable soil structure.

Crops

Mixed cropping, cash crops, vegetables. Can also be used with
tree crops, legumes, corn, cassava, sweet potato and sorrel.

Advantages

•

Reduced labour required for land preparation and sowing

•

Reduced fertiliser usage, reduced soil erosion, increase
in soil biodiversity, reduced pesticide and nitrogen leaching,
soil moisture conservation

•

Reduced risk of fire from slash and burn agriculture

•

Increased soil organic matter and improving physical
and chemical composition of the soil

•

Can be integrated with natural mulching

•

Easy to demonstrate and promote among farmers

•

Can require intensive weeding, monitoring and control to
ensure that crops planted are not overcome by weeds.
Hence more Labour to weed around each plant

•

Increased work for weeding and pest control (but can be
managed by farmer)

•

Difficult to implement in hard and rocky soils

•

Difficult to apply in large scale farms without mechanized
tools

•

Sometimes need to use chemicals for weed and pest control

Disadvantages

Cost

Can be labour intensive. May require an investment of day
labour to prepare the holes for minimum tillage planting.

Additional sources of information
RADA Extension Services. 1999. Best Bet Technology: Minimum Tillage. RADA and the Morant
Yallahs Agricultural Development Project (MYADP), Kingston.
http://rada.gov.jm/wp-content/uploads/2013/02/minimum_tillage_FAO_2013_reduced.pdf
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Steps
The steps for minimum tillage will vary
depending on the soil type and slope
conditions of the particular farm.
1.

If farming on a slope, be sure that
contours have been properly
established using an A-Frame and
following the methods outlined in
Units 2.1.2 and 2.1.3.

2.

Depending on the crops to be
planted, determine the correct
spacing that will be needed for
each plant. Plant seedlings or
seeds as per usual practise.

3.

Fertilise plants according to
their specific needs being sure
to necklace the plant and to turn
the fertilizer into the soil.

4.

Weed regularly to be sure that
the plants are not taken over by
original vegetation and ground
cover.

EXTENSION METHOD TIPS
Role play two farmers talking using the following script:
“Mi want di maximum, not di minimum” What is this?
Minimum Tillage
Joe

Good man Mas John. So now you know about using the A-Frame. Now, let me
tell you more. Once you’ve got your level, another important step is to try
“minimum tillage” - I think the old time folks used to do this long ago because
it made farming easier, but now-a-days dem call it “minimum tillage”

John

Minimum What? What is dat? Me don’t want minimum nottin. Me want di max!

Joe

Well, rather than burning down the whole of your land and clearing off all of di
bush before you plant, it is now recommended dat we just clear small areas
around the individual spots where we are actually going to grow our crops.
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CONTINUED
Minimum Tillage
John

Why? Why is that better than clearing everyting out of di way?

Joe

Well when we burn down or clear off everything, there is little left to keep the
soil in place if heavy rains fall. Dere are no roots left to hold onto the soil. So
instead of getting rid of everything, you decide where you are going to plant
each plant and clear only around that spot.

John

Hmm. Does sound like a lot less work...

Joe

Here’s why the minimum tillage method is “climate-smart”. It has a lot of
benefits you know. You don’t have to fertilizer an entire field and you use less
pesticides too. Plus it keeps the soil stronger. It might be a bit more work to
prepare many smaller planting spots, but saving money on fertilizer is worth it.
Also, the plants that remain around the crops will help to protect them if a big
breeze does blow!

John

Well now, mi like di idea of less work - less digging and hoeing and less
weeding. I will definitely try dat climate-smart method. Thank you!

“

Proverb/Testimonial Discussion Starters

1.

2.

3.

“

”

If yu share wha yu ‘av, yu wi’ get more dan yu need.
(If you share what you have, you will have more
than what you need). Less is sometimes more.

“

Bun dutty an dutty bun fi you.
(If you burn dirt, dirt will burn for you).

”

Grung nebbr forsake ‘im master. (The ground never
forsakes its master). If you care for the earth, it will care for you.
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Composting

We all know that vegetable scraps,
plant trash and kitchen scraps will
rot and decay and decompose - and
we usually through these things out
in our garbage. But not many people
necessarily know that these
materials have the potential of
turning into rich fertile soil, if put into
a compost. When we compost bacteria and micro-organisms cause
the plant trash to break down or
“biodegrade” turning into rich, dark,
organic humus that can help to build
up the soil structure on our farms.

By the end of this Unit, you should:
1.

Appreciate the advantages that composting can add to soil quality

2.

Understand the composting process

3.

Know which materials can be included in compost and in what proportions, and

4.

Be able to effectively communicate the benefits of composing to farmers.

Best Bet Hazard Categories

Composting is a complementary practice that adds value to the other BBPs that are
encouraged in the manual. It is therefore excellent as a companion practice for mitigating
Landslide/Soil Erosion, Drought, Flooding, Wind Damage and Severe Rains.
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What is composting?
Composting is basically a natural biological process that occurs under aerobic conditions (i.e., where
oxygen is available) and where proper moisture and temperatures exist to ensure that organic matter
such as plant trash can break down in a way that is hygienic and reusable as humus.
Composting requires the work of tiny soil micro-organisms that digest the decaying plant matter and
turn it into nutrients that plants can use.

But composting also:
•

Reduces the amount of trash that goes into landfills

•

Reduces the unsightly roadside trash and rubbish

•

Saves transportation and garbage disposal costs

•

Lowers the amount of water you needed on farm because compost retains water better than
soil without it
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COMPOSTING
Slope

All slopes.

Soil

All soils.

Agro-Ecological Zones

All AEZ in Jamaica.

Crops

Suitable for all crops.

Advantages

•

Recycles available plant trash and materials on farm that
would otherwise be burned or thrown away

•

Compost helps to retain soil moisture and improve soil
structure

•

Inexpensive and very easy way to increase soil fertility
and reduce the need for chemical fertilizers

•

Low cost compost piles/bins can be found for every budget

•

Helps to attract beneficial organisms such as earthworms
to soil.

•

Must have sufficient plant material to get the compost
going robustly

•

Can be expensive, if fancy materials are purchased to
construct the compost bin such as lumber, zinc,
plastic piping, and so forth

•

If humidity is not monitored, unwanted pests may increase.

Disadvantages

Cost

Cost of whatever materials you want to use to construct your
compost bin or pile, but simple things are possible. One
farmer just covers his pile with a large tarpaulin and gets
great compost results.
Labour for construction.
Labour to sort materials and add them to the bin.

Additional Sources of information
Technical Centre for Agricultural and Rural Cooperation (CTA). Enriched Compost for Higher
Yields: CTA Practical Guide Series, No. 7. Wageningen, The Netherlands.
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You can make compost with any leftover plant
trash and other bio-degradable materials that
you have on farm.

We need to have the right mixture of nitrogen
(which comes mostly from manures, but also
from legume plants like peas and beans).

You can use grass, leaves, or other types of
plant trash that you would otherwise throw
away or burn. You can also use wood ashes
from fire and newspapers or paper trash.

Plus a mixture of carbons as well as potassium
such banana and plantain trash.
And then we need phosphates such as marl or
lime based soils or seaweed.

It is important to know that there are proper
steps to compost correctly. You cannot just
throw your plant trash into a pile and hope that
it will break down into beautiful new soil. There
is a “technique” to composting that we have to
follow to get good results.

For the ideal compost, you want to have about
20 or 30 parts of carbon materials (weeds,
grasses, banana trash, vegetable peeling, and
so on) to one (1) part of nitrogen or manures.
This is the best mixture for the microorganisms to live and work in. The carbon to
nitrogen mix should therefore be 20/30 to 1.

First, we need to understand that composting is
an “aerobic” process. The little microorganisms
and bacteria that do the decomposing work for
us - need air and oxygen to do their job
properly. That is what Aerobic means - with Air.
If they have enough air, they’ll do their work
well. And believe it or not, if they have enough
air, your compost won’t smell bad even while
it’s rotting down.

If there is not enough carbon or plant trash in
your compost, the micro-organisms will use up
too much nitrogen - and you don’t want that.
You want to keep as much nitrogen as possible
in the compost so that your plants can use it to
grow.
But at the same time, if there is too much plant
trash or carbon - the compost will take way too
long to decompose because there will not be
enough nitrogen for the micro-organisms to
feed on.

The next important thing to compost properly, is
to use the right mix of materials and the right
amounts. Just like commercial fertilizers have a
mixture of three main nutrients - nitrogen,
potassium and phosphorus - that feed plants so too does our compost pile need to be a
mixture of materials that have these same
elements.

The key ingredient for compost is moisture but not too much of it. You never want the
material to be soaking wet, but somewhat
damp and moist.

Usually, with domestic residues your Compost
will have the following nutrient content mix:

NUTRIENT

% IN COMPOST

Nitrogen

0.3% - 1.5%

Phosphorus

0.1% - 1%

Potassium

0.3% - 1%
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What can you include in your Compost Pile?
Here are some of the things that you can mix in your compost.
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Materials that are rich in nitrogen include:

•

Grass

•

Egg shells

•

Sawdust

•

Tea bags

•

Small wood chips or cuttings

•

Coffee grounds

•

Coconut trash

•

Plant wastes

•

Yard trimmings and grass trimmings

•

Cocoa or chocolate pods

•

Sugarcane trash

•

Peanut trash

•

Old potted soil

•

Any pea or legume trash like gungo peas,
quick stick

•

Residues from harvest

•
•

Nitrogen rich plants leaves from quick
stick or grow stick, tamarind trees,
Poinciana trees, luceana or gliricida leaves

crushed branches crushed or chopped
from pruning

•

Expired foodstuffs

•

Corn trash

•

Napkins

•

Coconut shells and coir husks

•

tissue paper

•

Oils and fats.

•

paper and cardboard (not printed or
colored, or mixed with plastic).

Not all animal manures are ok for composting,
but you can use:
•

Chicken manure

•

Cow dung

•

Horse manure

•

Rat bat manure

•

Goat droppings

•

Rabbit droppings and

•

Pig manure can be ok, but is not as
desirable.

Good sources of potassium to use are banana
trash and plantain trash.
Things that are high in phosphorous include:
•

Powered marl or limestone

•

Cocoa or chocolate pods

•

Cowpea husks

•

Cassava peelings

•

And seaweed and sea-grasses that have
had the salty seawater washed out.

Do not include inert, toxic or harmful materials
such as:

Materials that are rich in carbon include things
like:

•
•

Dry leaves

•

Straw
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•

Non-degradable materials (glass, metals, plastics)

•

Detergents, chlorine products, antibiotics, drug residues

•

Dead animals (these should be incinerated in special conditions, or they can be composted in
special cells)

•

Leftover cooked meat.

Generally, the more diverse materials you have - or the greater the variety of things you put in your
compost, the more nutritious your soil will result.
It is very important what you break up the materials that you use and make sure they are chopped up
or torn up into smallish sizes so that they compost more quickly.
Never put droppings from your cats or dogs in your compost.
Never ever put sick plants, harmful weeds or seeds, pet or animal waste, meat scraps, fats, grease or
oil and dairy products. These will attract rats and other unwanted pests.
And make sure you never add any type of material that won't decompose like glass, tin, or plastic.

Types of Compost Bins
Compost can be made in
pits in the ground, in open
or closed systems, in
buckets, in constructed
compost bins, in piles
under tarpaulins and even
in plastic garbage bags.

The one thing that stays the same
no matter what type of compost
construction method is used, is that
plant trash and organic material is
added on a regular basis and to
monitor the levels of moisture and
oxygen in the pile to ensure that the
right decay rate occurs and odors
are controlled.
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To do so, you need to control:
1.

Oxygen levels (optimum 5-10%): the
composting material should be aired
to allow the microorganisms to breath.
Material should be periodically moved
and mixed

2.

Humidity (optimum 45- 60%): water is
consumed by microorganism for the
implementation of the composting
process
If water is missing it can be added or material with high water content can be added. If water
content is too high material should be mixed and moved or low water content material can be
added

3.

Temperature should be between 35 ºC and 70 ºC to allow microorganism to work properly

4.

pH should be between 4.5 and 8.5.

Always ensure you chop your trash as much as you can. This will speed the decaying process.
Compost is ready when the material changes its color and original material is not recognizable anymore.
When compost is ready it has no smell. Usually the entire composting process takes between 10 and
14 weeks depending on the kind of material and key parametres (temperature, humidity, oxygen).
Extension Method Tips
There are some faster ways for farmers to get compost results in the fields. Smaller amounts of
composting can be done in:
1.

Black plastic scandal bags left in the field as long as the same ratio of carbon to nitrogen
applies. This method requires a good amount of manure to be added however, or

2.

In small individual basins in the field, making it easier to transfer the compost to the plants
when it is ready or even to use as part of regular individual basin technology.
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“

Proverb/Testimonial Discussion Starters

1.

A no di same day leaf drop ina water ‘im rotten.
(A leaf does not rot on the very day it falls into water).
Today’s consequences may not show up for a long time.

2.

“

”

What yu dash wey no wash wey. (What you throw away
does not necessarily wash away). All of actions have repercussions.
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Part

2

Climate-Smart
Drought Mitigation and
Adaptation Methods

Section Three
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DROUGHT MITIGATION

Overview

Most small farmers in Jamaica depend on rainfall for their
production.
One of the most important Best Bet methods to help farmers cope
with drought is the practice of mulching, which has already been
covered in Unit 2.2.3.
This section touches on some of the additional climate-smart
methods that farmers can use to adapt to, and mitigate against,
drought conditions that are likely to increase with climate change.
With temperatures rising, drought will increase and will also
impact the ability of soils to maintain and utilise soil moisture.
Drought conditions will increase the likelihood of bush fires as
plant matter dries out and becomes more vulnerable to fire risks.
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Utilising Drought Tolerant Crops

Cassava is considered to be a drought resistant crop.1

Many small farmers in Jamaica are dependent on rainfall for their crop production. Unfortunately, with
climate change, drought periods are not only expected to become more severe, they will also likely last
longer. This means that the traditional “rainy periods” that farmers could rely on to plant may no longer
happen when expected.
Without irrigation, there is really only one option for many farmers. And that is to change the type of
crops they grow and switch to instead to more drought tolerant varieties.
By the end of this Unit, you should:
1.

Appreciate the climate-smart benefits of using drought tolerant crops to prevent soil moisture
loss

2.

Be able to effectively communicate the benefits of drought tolerant crops to farmers.

1

Photo from:
https://www.google.ca/search?q=drought+resistant+food+plants+Jamaica+photos&es_sm=93&tbm=isch&tbo=u&source
=univ&sa=X&ei=A42DU77WHKPMsQSk7IEw&ved=0CCcQsAQ&biw=1280&bih=622#facrc=_&imgdii=_&imgrc=p7u2Vvig
0yA7bM%253A%3Bh51CLW7OP66V0M%3Bhttp%253A%252F%252Fedibleplantproject.org%252Fwpc o n t e n t % 2 5 2 F u p l o a d s % 2 5 2 F 2 0 0 8 % 2 5 2 F 0 7 % 2 5 2 F y u c a plant.jpg%3Bhttp%253A%252F%252Fedibleplantproject.org%252Fplants%252F%3B640%3B427
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Best Bet Hazard Categories

Drought
Black-eyed peas (pigeon peas) 2
What are drought resistant crops?
A number of farmers in Jamaica have already changed their farming systems to incorporate more
drought resistant varieties of crops. Farmers in St. Elizabeth, for example, have already been doing so
for years and incorporate the additional BBP of mulching into their regular operations.
This technique simply involves choosing to grow crops that are known to grow well even under scarce
rainfall conditions.

Callalloo3

Sweet Potato4

2

http://blog.smartgardener.com/wp-content/uploads/2012/05/800px-BlackEyedPeas.jpg

3

http://edibleplantproject.org/wp-content/uploads/2008/08/callaloo1.jpg

4

https://www.google.ca/search?q=Jamaican+sweetpotato+photos&es_sm=93&tbm=isch&imgil=S_rSX9inrNLs0M%253A
%253Bhttps%253A%252F%252Fencryptedtbn2.gstatic.com%252Fimages%253Fq%253Dtbn%253AANd9GcRj7c5ep810qTaVdF0R6PcxAqcWfbkMpkk79ObUr1U36Zh
qLy2a%253B440%253B310%253BZa7oQi57zNr3M%253Bhttp%25253A%25252F%25252Fwww.21food.com%25252Fproducts%25252Fsweet-potato376268.html&source=iu&usg=__5bnd7VASvM_F__Aq_AFZoOmVXE%3D&sa=X&ei=lJqDU7fLBKmhsQSj5oHoDA&ved=0CDQQ9QEwBA#facrc=_&imgdii=_&imgrc=
S_rSX9inrNLs0M%253A%3BZa7oQi57zNr3M%3Bhttp%253A%252F%252Fimg.21food.com%252F20110609%252Fproduct%252F1306288209714.jpg%3
Bhttp%253A%252F%252Fwww.21food.com%252Fproducts%252Fsweet-potato-376268.html%3B440%3B310
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PLANTING WITH DROUGHT TOLERANT CROPS
Slope

Suitable for upland and lowland AEZs with rainfall deficit and
for both small and large scale farms.

Soil

All soil types.

Agro-Ecological Zones

All AEZs, but especially those with poor rainfall.

Crops
Advantages

•

Drought impact reduction

•

Crop loss reduction

•

Maximization of soil moisture use.

Disadvantages

•

Drought tolerant crops may not be as lucrative as other
crops. A choice between reduced drought risk with
potentially poorer profit margins, or higher potential
market value crops but greater risk from drought - has
to be made by the farmer.

Cost

•

Cost of the chosen planting material

•

Labour.

Recommended crops

Cassava
Pigeon pea (gungo pea)
Vegetables: amaranth (callallo), sorrel, garlic, onions,
purslane, spinach, sweet potatoes, asparagus, black eyed
beans (or cow peas), chickpeas, peanuts, leeks, melons, okra,
pumpkins, tomatoes, parsnips, carrots and rhubarb
Fruits: apricots, date plums, avocado, carob, mulberries, figs,
grapes, peaches, pomegranates, olives, goji berries and
prickly pear
Nuts: almonds, walnuts and pistachio (once established)
Herbs: fennel, borage, calendula, dandelions, lavender, rosemary,
savory, thyme, wormwood, garlic chives, oregano and chives.

Additional Sources of information
http://myspot.mona.uwi.edu/physics/sites/myspot.mona.uwi.edu.physics/files/uploads
/Agricultural%20sector%20presentation%20-%20Dr.%20Simpson.pdf
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Steps
These crops will need water to germinate and during their early stages of growth, but can cope with
drier conditions once established.
If it is hard to get water when the seedlings are young, it’s a good idea to space plants further apart
than normal to give roots more space to search for available water. Mulching will also help to keep the
ground cooler, retain any moisture and If you use organic matter it will break down to feed the plants.
Extension Method Tips
Ask farmers what their usual practices are when they expect extended periods of drought. It is quite
likely that several farmers grow some mix of drought resistant crops already. You can begin by doing
a simple head count of how many farmers grow which drought tolerant crops and how much of each,
as part of their regular farming systems.

Proverb/Testimonial Discussion Starters
Farmer Leroy Stewart (from Soho in St. Thomas): “As a farmer, I am exposed to drought,
hurricanes and floods and as a result I have to choose the different crops that suit the different
weathers. As for the storm season, I have to plant underground crops such as sweet potatoes,
dasheen, and cocos. For the drought season I plant sorrel, gungo peas and pumpkin. “

1.
2.

3.

4.

“
“
“

Wan-wan coco, full basket. (One by one, the basket is filled).

”

Commanda coco an’ white yam no bear together (Commander
coco - a type of edoe - and white yam do not thrive together).

”
”

W’en man ‘av’ coco-head ina barrel, ‘im can go pick wife.
(When a man has sufficient coco-heads in a barrel,
he will have enough money to pick a wife)

“

Trubble mek man cut yam head two time.
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Water Harvesting

Almost all parishes in Jamaica
have large, cement water
catchment ponds that were
traditionally used for collecting
and storing rainwater in rural
areas. The concept is not new.
Most farm households have
also traditionally collected
water using gutters on their
rooftops that feed into barrels
or home storage tanks.

By the end of this Unit, you should:
1.

Appreciate the benefits of investing in water harvesting and drip irrigation technologies

2.

Be able to effectively communicate the importance of water harvesting to farmers.

Best Bet Hazard Categories

Drought and Fire
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Generally speaking rooftop rainwater systems
are widely used as they are most economical.
The rain catchment area is the surface area
from which rainwater can be collected as clean
water. Usually, this comprises the roof over a
house, and any associated covered portions of
the dwelling, including sheds, factory roofs etc.,
and so on and so forth that are situated above
ground level. The covering material as well as
shape of roofs varies widely. Most materials
used for roof tops can be used for rain water
catchment but clay roofs, permaclad and
galvanized sheets may be better. If roofs are
painted, non toxic paints should be used. Often,
the roof is fitted with gutters to divert rainwater
into drains, to prevent erosion of
ground surface directly below
the edge of the roof as well as
diverting the flow into storm
water drains.

What is rain water harvesting?
Rainwater harvesting is the process of
collecting rain water in order to use it later for
irrigating crops. This traditional concept has
now been extended and improved with new
technologies to make it easier for farmers to
apply in the field. Farmers are building lined
retention ponds in fields to collect large
amounts of water which are then pumped to
where it is needed using solar technology.
Household farms and gardens are collecting
rainwater off of roofs and storing it in plastic
water tanks for simple drip irrigation.

However, in order to ensure that
clean rainwater falling on the
catchment roof does not get
contaminated with extraneous
matter that normally collects on
roof tops, it is advisable to
ensure that there are no
overhanging tree branches in
the vicinity.
Guttering can be used to convey
the water from the roof top to
the storage tank which could be
a plastic tank at the side of your
building or another sperate tank.
There is a variety of ways one can harvest rain
but some of the most common are runoff
rainwater (eg hillside run off) and rooftop
rainwater harvesting systems. The system you
would choose would depend on the purpose,
and to some extent, on the cost and the
physical and human conditions that apply.

Regardless of the system used, the construction
material should be of inert material such as
reinforced concrete, fiberglass, or stainless
steel and the system must be properly secured
and kept locked.
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Provisions must all be made to
accommodate any over flows so
that in the event of full capacity the
excess water can be piped
somewhere else to avoid forming
puddles near the tank. Every
system used must have a way to
allow it to be easily cleaned.
For most residents here in Jamaica
commercially purchased water tank
is a viable option for households.
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RAIN WATER HARVESTING
Slope

Suitable for all slope conditions.

Soil

Fine for all soil types.

Agro-Ecological Zones

Suitable for all AEZs that are deficient in rainfall, but especially
those growing cash crops on a seasonal basis.

Crops

Mixed vegetable production.

Advantages

•

Year round production

•

Increased yields

•

Improved crop quality

•

More efficient use of water resources

•

Lower irrigation costs (as compared with sprinkler
irrigation systems).

•

Still quite prohibitive for most farmers directly

•

Requires regular maintenance to keep in good working
order

•

Systems can be stolen.

Disadvantages

Cost

Costs include the cost of irrigation hose, cost of pumps, cost
of building a water storage facility, cost of electricity to pump
the water (unless gravity fed).

Materials needed

•

Catchment tanks (such as cement catchment tanks or
plastic tanks) or community catchment tanks

•

Guttering for roofs

•

Pumping systems

•

Irrigation hose

•

Water supply or storage facility

•

Pumping system

•

Electricity.

Recommended species

Highly recommended and suitable for all vegetable production.

190

fao_climate_smart_manual_part_2_3.qxd

10/23/14

1:39 PM

Page 191

RAIN WATER HARVESTING
Additional Sources of information
FAO Manual on water harvest systems: http://www.fao.org/docrep/u3160e/u3160e00.htm
UNEP and Caribbean Environmental Health Institute (CEHI). 2009. Handbook on Rainwater
Harvesting for the Caribbean: A Practical Guideline Featuring Best Practices for Rainwater
Harvesting in Small Island Caribbean Environments. UNEP & CEHI, Castries, St. Lucia.
UNEP and Caribbean Environmental Health Institute (CEHI). 2009. Rainwater Harvesting in the
Caribbean: RWH Technical Fact Sheet 5A&B. UNEP & CEHI, Castries, St. Lucia.
WOCAT Guidelines on water harvest systems:
https://www.wocat.net/fileadmin/user_upload/documents/Books/WaterHarvesting_low
resolution.pdf
UNDP project in Jamaica:
http://www.jm.undp.org/content/jamaica/en/home/ourwork/povertyreduction/successs
tories/rainwaterharvesting/
Water harvest and recycling technologies: http://www.rainharvest.com/shop/

Steps
1.

Line out the plot to be planted
in straight lines

2.

Lay out the hose along lined
out area

3.

Connect the hose to the
pumping system

4.

Turn off the system when
irrigation is completed for the
day. Repeat as needed

5.

Make sure to flush irrigation
pipes and hoses on a regular
basis to prevent sediments
and calcium from building up
in the pipes and the rest of the
system. This is very important
in areas where water contains
dissolved limestone.
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Extension Method Tips
If you have internet, show your choice of a number of videos that the United Nations Development
Programme (UNDP) has made interviewing farmers about their rain harvesting and irrigation systems.
1.

http://www.youtube.com/watch?v=9e1176AvKGo&list=PL548595AF92AEC8F7

Other videos are also good discussion starters to consider.
2.

http://www.youtube.com/watch?v=Eeqe-uRrzE8

3.

http://www.youtube.com/watch?v=AV8OTnGq9UA

“

Proverb/Testimonial Discussion Starters

1.

2.

3.

Rakstone a riva bottom no know sun hot. (A stone in
the bottom of the river has no idea the sun is hot).

“

“

”

”

Man neva know di use of wata till di tank run dry.

Every day bucket a go a well, one day di bottom a go drop out.

192

”

fao_climate_smart_manual_part_2_3.qxd

Unit 2.3.3

10/23/14

1:39 PM

Page 193

Fire Breaks and Fire Borders

Fire breaks have long been used in the large sugar cane estate areas of Jamaica and to a lesser extent
in areas of St Elizabeth that use guinea grass mulch.
With climate change, drought periods will likely become hotter, drier and longer. Under these conditions
there is increased risk of forest and bush fires. Farmers will need to take extra precautions to protect
their farms, property and their soil, from possible fire damage by investing time and effort to construct
fire breaks or fire banks around their farms.

Farmers assessing fire damage in Jamaica
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By the end of this Unit, you should:
1.

Know the fundamental importance of establishing fire breaks on farms, and

2.

Be able to effectively communicate these benefits to farmers.

Best Bet Hazard Categories

Wind and Fire
What are fire breaks or fire borders?
Fire breaks use a combination of agronomic
methods (planting) and clearing of land
(structural) along a farm’s borders or
boundaries - to create a fire resistant zone
around the farm.

The technique involves: (1) planting a variety of
different types of fire-resistant vegetation as
barriers along the farm’s border together with
(2) the clearing of a swath of bare soil around
the external boundary of the farm.

If a bush fire breaks out on a farm nearby, the
fire bank makes it more difficult for it to jump
and spread from farm to farm. Likewise, if a
bush fire accidently starts on your own farm, the
fire border makes it less likely that the fire will
spread to surrounding areas.

As a result, two new borders are essentially
created. One is a border of bare earth over
which fire should hopefully not cross. Next to
this border is an additional border of fireresistant plants or trees that should further help
reduce the spread of any fire that might happen
to cross. By using fire-resistant trees along the
border, damage from wind and storms can also
be reduced.
Fire breaks and fire borders help to:

194

•

Reduce crop-loss from bush fires

•

Add protection against wind damage in
storms

•

Reduce soil moisture loss through
shading and wind reduction.
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FIRE BREAKS AND FIRE BORDERS
Slope

All slopes.

Soil

All soils.

Agro-Ecological Zones

Good for all AEZs where drought is prevalent and where bush
fires are a threat. Suitable for all farm sizes.

Crops

Long used to protect sugar cane plantations. Good also for
mixed vegetable production.

Advantages

•

Reduced crop-loss from bush fires. Added protection
against wind damage in storms. Reduced soil moisture
loss through shading and wind reduction

•

Low cost

•

Little labour required

•

Suitable for farmers who continue to practice slash and
burn land preparation on their farms.

•

Need to have water and nutrients to establish the crops
to be grown along the break

•

Regular maintenance is required of the vegetation
barriers and/or removal of undergrowth

•

Farmers have to sacrifice a swath of land along their
farm perimetres to create the border

•

The border does not produce any income or have any
other agronomic benefit.

Disadvantages

Cost

Labour
Equipment for establishing bare soil fire breaks such as
shovels, ploughs, small tractors
Fire resistant seedlings.

Materials Needed

Input and labour if bare soil firebreaks are used
Fire resistant seedlings for planted firebreaks on small farmers
or community-level fire reduction planning schemes.

Recommended species

Anacardium occidentale (Cashew), Dichrostachys cinerea, Gmelina
arborea.
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Steps
1.

Clear a strip of land along the perimetre of the field making sure to remove all undergrowth.
Make sure this border is at least 3.5 metres or 15 feet wide. This will be the fire border and
should go on the outside perimetre of your farm

2.

Next to that, clear an additional width of land to accommodate the full grown size of the fireresistant border you have decided to establish

3.

Plant desired fire-resistant hedgerows according to recommended planting procedures within
the vegetative fire strip

4.

Ensure that the top and bottom borders follow proper contour line procedures as outlined in
Units 2.1.2 and 2.1.3

5.

Establish soil conservation measures along the slope where the border is being established to
reduce soil erosion. Good methods to consider are small stone gully plugs at regular contour
intervals - depending on your slope

6.

Establish retaining walls on the upper slope border and the lowest border to reduce soil erosion

7.

Weed and clean the bare soil border on a regular basis to ensure that dried plant trash does
not litter the safe zone

8.

Prune the vegetation barriers as needed

9.

Clear and maintain the borders before every dry season.

Additional Bush Fire Tips
•

If you insist on burning plant trash on your farm, try to burn it in metal drums with holes on the
sides and cover the top so the fire does not spread

•

Ensure that the land around the drum is bare and clear with a 3.5 metre or 15 foot radius

•

Avoid burning any material on your farm on windy days, especially during dry seasons

•

Never let a fire be unattended

•

Be prepared to deal with the fire, should it accidently escape. Be sure to have water or other
materials (tarps, soil) to quickly catch it before it spreads

•

If it does, get help. Make sure to warn and notify neighbours.
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Extension Method Tip
Read this story from the Jamaican Observer that describes some of the impact that bush fires can have
on Jamaican farms now and then use the article to start a discussion about what farmers believe they
can do to minimize their own risk, and risk to others.
http://www.jamaicaobserver.com/news/124251_Disaster-response-workers-learn-how-todeal-with-bush-fires
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Proverb/Testimonial Discussion Starters

1.

2.

“

”

Sweet wood blaze, but ‘im no keep fiah. (Sweet wood
blazes, but can’t keep a fire). Romantic flings
can be passionate, but they won’t last).

”

Ole fiah ‘tick eezy fi ketch. (Old fire stick is easy to catch).
An old love flame is easy to reignite.
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Part

2

Climate Smart Hurricane
& Wind Resistant Measures

Section Four
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HURRICANE & WIND

Overview

One of the most serious types of disasters that can affect farm production
and devastate soils are hurricanes and strong winds. This section looks at
additional measures that can be taken to reduce the impact that severe
winds and storm events can bring to Jamaican farmers. These measures
include:
Unit 2.4.1 - Establishing Windbreaks and Hedgerows for Protection
Unit 2.4.2 - Growing Wind Resistant Crops, and
Unit 2.4.3 - Triangular Bracing for Bananas.
You will see that Units 2.4.1 and 2.4.2 are additional agronomic practices
for your farmers to consider. Unit 2.4.3 on the other hand, suggests ways
to limit the impact caused solely to bananas and plantains, if these are part
of your farmers’ crop production mix.
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Windbreaks or Shelterbelts

Wind breaks at the Jamaica Producers
plantation in St. Mary protecting
bananas and pineapple

Plants growing between well-established
agro-forestry windbreaks

By the end of this Unit, you should:
1.

Appreciate the benefits of establishing windbreaks to reduce crop damage from strong wind
impacts, and

2.

Be able to effectively communicate these benefits to farmers.

Best Bet Hazard Categories

Strong Winds
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What are windbreaks?
Windbreaks - or shelter belts are strips of trees, shrubs and
grasses that are planted in
single or multiple rows
perpendicular (at right angles to
prevailing winds) and on the
boarders of farms and between
sections of crops in order to help
protect the crops from severe
wind damage. When strong
winds blow, the wind is diverted
over the trees so the crops do
not take as hard a hit or impact.
A variety of trees can act as good wind breaks in Jamaica. Fruit trees have already been covered in
Unit 3.3 and these same trees can be considered for windbreaks as well.
The leguminous bushes reviewed in Unit 2.1.11 are also suitable if they are allowed to grow taller and
become trees, rather than pruned as short hedgerows. Some species of bamboo can also be quite
effective in Jamaica.
Some recommended trees include Neem (Azadirachta indica) and Casuarina (Casuarina
equisetifolia) , but they each have pros and cons and should be used selectively. Neem is known to
shade crops and thus reduce the land available for crop production. On the other hand, people have
constructed successful windbreaks with such unlikely trees as cashew (Anacardium occidentale) and
local Acacia - both of which are relevant for Jamaica. The species selected must fit together as a group
into a larger overall design that, in turn, complements the local landscape and land-use system.
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Ideal windbreak species are trees that are full
and bushy and can withstand a wide range of
weather conditions, including drought, strong
winds and salt air.

When orienting the windbreak, avoid
placement that may cause future management
problems such as interference with utilities or
road visibility.

The best windbreaks are semi-permeable (i.e.,
allowing some wind to get through), but at a
slower speed or velocity.

By considering these factors, an effective
windbreak can be designed to meet the
farmer’s or landowner’s objectives and to help
protect crops.

Trees work well when grasses and herbaceous
plants are also planted at the base of the
shelterbelt trees to protect the wind from
eroding the surrounding soil.

Spacing and Density Considerations
A windbreak is designed to slow and filter the
wind, but not to block it entirely. If a windbreak
is too dense it can lead to severe turbulence
over the crop area. Ideally, windbreaks are
about 20% to 50% permeable. This can be
achieved with the correct spacing of the trees.
Spacing within rows should be laid out so
when trees in the windbreaks are mature the
crowns of the trees will touch or overlap
slightly, but not crowd each other. Planting
trees too closely can cause early deterioration
of windbreaks, especially on dry, un-irrigated
sites due to excessive competition for water
among trees. Wider spacing may mean that it
takes longer for windbreaks to become
effective, but will prolong the life of the
windbreak.

The shelterbelts are sited on the upwind side of
the land to be protected and are most effective
when planted perpendicular to the prevailing
wind direction.
Sometimes large areas are protected by
several parallel shelterbelts. Research shows
that wind speed is reduced on both sides of the
barrier when this is done.

Orientation
Windbreaks are most effective when oriented
at right angels (perpendicular) to the prevailing
direction of the wind. To allow for changes in
wind direction, windbreaks are often planted in
multiple directions to form an “L”, a “U” or an
“E” shape.

Species selection is important and will also
affect the density of a windbreak. The density
can be managed by the selection of the tree
species, the spacing of the trees, and the
number of rows in the windbreak.

The ideal windbreak should be located on the
windward side of the land area to be protected.
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WINDBREAKS OR SHELTER BELTS
Slope

Suitable for all slope conditions.

Soil

Suitable for all soil types.

Agro-Ecological Zones

All AEZs vulnerable to hurricane damage or strong winds.

Crops

Suitable for all crop types.

Advantages

•

Improved crop quality and yield by protecting crops from
wind damage

•

Can help to protect crops from extremes of salt spray or
hot, dry winds and dusts

•

Physical damage to soils, crops, pasture and animals is
reduced

•

Temperature of soil and air behind shelterbelts is modified

•

Moisture loss (caused by high winds) is reduced thereby
reducing evaporation and transpiration

•

Leaves from shelterbelt can help to fertilise fields and be
used as mulch

•

Some species can provide fodder for animals or fuel

•

Other species can provide fruits, nuts or valuable timber

•

Soil erosion can be prevented

•

Micro ecosystems for beneficial insects and wildlife habitats
can be provided

•

Some trees that are good for windbreaks can also provide
lumber and fuel wood or fence posts

•

Fruit tree windbreaks can provide additional income

•

Nitrogen fixing trees can help replenish soil nutrients

•

Windbreaks can also help to increase property value and
improve the aesthetic value and/or recreational value of
the property

•

Windbreaks also help to improve the overall ecological
and economic sustainability of the land through the addition
of diverse species to the farming system

•

Reduction in noise levels.
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WINDBREAKS OR SHELTER BELTS
Disadvantages

Cost

Recommended species

•

The space that the shelterbelt takes up reduces the overall
land available to the farmer

•

If not established correctly and managed properly, windbreaks
can create or exacerbate wind damage rather than prevent
it

•

The trees that make up the shelterbelt may compete
with crops for water or nutrients, leading to decreased
production

•

Windbreaks may create too much shade thus inhibiting
crop growth

•

Windbreaks are a long-term investment in trees, planning
time and installation. The benefits will not be experienced
until several years after establishment

•

Pests and diseases may develop in the trees and shrubs
and spread to nearby crops

•

Shelterbelts need continual maintenance to ensure
maximum efficiency

•

A badly designed shelterbelt, or one which has developed
gaps, will allow wind to be funnelled through at a very
high speed, resulting in damage

•

Poorly managed windbreaks may damage power lines,
utilities, buildings, and infrastructure in the event of
strong winds.

•

Cost of land preparation

•

Cost of seedlings

•

Cost of labour.

1.

Neem

2.

Casuarina

3.

Eucalyptus (but in conjunction with other bushes)

4.

Cashew (Anacardium occidentale) and

5.

Local Acacia spp.

6.

The species selected must fit together as a group into a
larger overall design that, in turn, complements the local
landscape and land-use system.

See Units 2.2.1 for suggestions.
Additional Sources of information
http://permaculture-and-sanity.com/pcarticles/designing-multi-use-windbreaks.php
http://www.nrcs.usda.gov/Internet/FSE_PLANTMATERIALS/publications/hipmssy6712.pdf
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Steps
1.

Determine the direction of the prevailing winds on the site and identify the location for the
shelterbelts accordingly

2.

Follow the other steps outlined in Units 3.3 and 3.5 to prepare the land for the trees to be
planted depending on the direction of the prevailing winds. However, in this case, the trees
should be planted twice as closely as their recommended spacing and then thinned out everyother year after the get to be 8 to 10 years of age. This will give a denser windbreak sooner
than planting the trees at their mature spacing, and will also yield some useful product (poles,
firewood, etc) from the thinned trees.

Windbreak Care and Maintenance
1.

Water newly-planted trees deeply and regularly for the first couple of years and thereafter as
needed. Using individual basins (Unit 2.1.8) to plant the trees will help with moisture retention

2.

Maintain mulch around trees at least 2 or more inches deep. Replace mulch as needed,
including a high proportion of tree leaves or needles in the mix as trees like a lot of organic
matter but don’t need - or like - highly-rich soil (in mature forests most nutrients are tied up
in existing tree tissues).

Extension Method Tip
Include this exercise as part of your farmer watershed transect walk exercise. Try to have farmers
identify sites that were less affected by strong winds in the last hurricane that affected their area. Were
their trees that provided protection or other shelters that lessened the impact? Was damage worse in
areas that had no wind break protection at all?
Use this line of questioning to help farmers think about the value of trees as windbreaks.

“

Proverb/Testimonial Discussion Starters

1.

2.

“

Big breeze blow, di trees dem shake.
(When the big winds blow, the trees shake).

”

”

Cotton tree no know how ‘im bottom stand, ‘im no
call breeze. (If the cotton tree wasn’t sure it stood solidly,
it would not have called the wind).
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Growing Wind Tolerant Crops1

Several farmers are already changing the types of crops they grow during hurricane season. Rather
than taking the risk of growing crops that they know are vulnerable to strong winds and hurricanes,
some farmers on their own are simply switching to, or back to, crops that they know can withstand
hurricane winds more easily.
By the end of this Unit, you should:
1.

Appreciate the benefits of planting wind-resistant crops, and

2.

Be able to effectively communicate these benefits to farmers.

1

https://www.google.com.jm/search?q=Jamaican+tuber+crops+photos&biw=1477&bih=705&tbm=isch&imgil=rVRSQ1rTn
9E7FM%253A%253Bhttps%253A%252F%252Fencryptedtbn2.gstatic.com%252Fimages%253Fq%253Dtbn%253AANd9GcRfWE6bYPSb_ZhwyzncCk7DYqUpMCc6xIw208nD0KI3kA
pImUiA%253B540%253B350%253B7O7pIVvmQ_Yc3M%253Bhttps%25253A%25252F%25252Fearthdata.nasa.gov%25
252Ffeatured-stories%25252Ffeatured-research%25252Fgrowing-jamaica&source=iu&usg=__jaSstdXe7S4pzGCog3uqq1f7YU%3D&sa=X&ei=—
ODU77YMofmsASMkIIQ&ved=0CDgQ9QEwCA#facrc=_&imgdii=_&imgrc=gw336qxxvAJllM%253A%3BxXVPvJFM0M3KSM
%3Bhttp%253A%252F%252Fupload.wikimedia.org%252Fwikipedia%252Fcommons%252F3%252F3d%252FIpomoea_ba
tatasL_ja01.jpg%3Bhttp%253A%252F%252Fen.wikipedia.org%252Fwiki%252FYam_(vegetable)%3B800%3B450
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Best Bet Hazard Categories

Strong Winds

What are wind tolerant crops?
Some crops survive strong wind conditions much better than other crops. Most tuber crops for
example, especially those with vines that are allowed to run on the ground - do very well in storms.
Sweet potato, yams, eddoes (cocos), potatoes, turnips and beets - all fit in this category.
Even if wind damages their leaves above
ground, there is less likely to be damage to the
actual tuber underneath and your plants will
recover faster. The trick is just to know which
tuber crops will do best on local soil conditions.
Other crops are dwarf variety fruit tree crops
such as dwarf mangos and June plum trees.
These can also be incorporated into the
farming system.
Both dwarf trees and tuber crops are also
important for climate smart land husbandry.
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WIND TOLERANT CROPS
Slope

All slope conditions.

Soil

All soil conditions.

Agro-Ecological Zones

•

Suitable for all AEZs in Jamaica

•

More suitable for smaller farms but can be employed on
larger farms and adapted for sugar estates (for example).

•

Reduced damage to crops by wind

•

Maximization of land use area.

•

Wind resistant crops may not fetch the best prices or
markets but they are less risk than investing crops
which may be more lucrative, but also more risky

•

Harvest of tubers should be done in dry periods,
harvesting before strong rains can produce high erosion.

•

Cost of crop/planting material

•

Labour.

•

Sweet potato

•

Irish potato

•

Carrot

•

Beets

•

Turnip

•

Parsnip.

Advantages

Disadvantages

Cost

Recommended Crops
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Steps
1.

Follow the steps outlined in Units 2.1.2 and 2.1.3 for establishing proper contours with an A-Frame

2.

Plant your choice of wind resistant crops according to recommendations - following the contours

3.

For vine producing crops, use cover cropping methods discussed in Unit 2.2.4 or minimum
tillage discussed in Unit 2.2.5

4.

For dwarf trees, follow recommended planting methods and steps covered in Unit 2.2.1.

Dwarf Mango Tree

Dwarf June Plum Tree

Extension Method Tips
Ask farmers to recall - from their experience - which crops, if any, were able to cope with hurricane
winds. Try to generate a list from the participants and get them to analyze why some crops did better
than others. Why do think some crops did better than others? What was different in terms of height
between the crops that survived and those that did not?
Use this line of questioning to help farmers see that some crops are more wind resistant then others.

“

Proverb/Testimonial Discussion Starters

1.

”

If yu wan roast yam, yu must satisfy fi burn ya finga.
(If you want to eat roast yam, you have to accept that you will burn
your finger). Nothing good comes without some sacrifice.

2.

“

Co-co mash ina soup no last. (Coco - edoe- mashed
into soup does not last). United we stand, divided we fall.
210
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Triangular Bracing (“or Propping”) for Bananas

By the end of this Unit, you should:
1.

Appreciate the benefits of bracing bananas prior to expected hurricanes and strong storm
winds, and

2.

Be able to effectively communicate these benefits to farmers.

Best Bet Hazard Categories

Strong Winds
211
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What is the technique?
Triangular bracing (or propping as it is known in Jamaica) for bananas is a method that is widely used
by farmers in St. Mary and Portland. As soon as a bunch of bananas shoots, propping is done to provide
support. Large banana farms also practice this method but use wire cables and poly cord rather than
bamboo or other local materials.
The method provides additional support to the banana trees so they have a better chance of
withstanding the strong winds that come with severe storms and hurricanes.
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TRIANGULAR BRACING (PROPPING) FOR BANANAS
Slope

All slope conditions where bananas are cultivated.

Soil

Banana growing areas.

Agro-Ecological Zones

All areas where bananas are grown.

Crops

Bananas and plantains.

Advantages

•

Suitable for small farms and sloping lands that are
susceptible to strong winds where banana is grown
excessively

•

Reduced damage and losses due to wind impact

•

If bananas do withstand wind damage, chances are they
will be in high demand after the storm and prices will be
high.

•

Hurricane and storm warnings may not provide sufficient
time for farmers to brace all of their bananas before the
storm hits

•

The technique reduce the damages but if winds are strong
do not avoid some loss.

Disadvantages

Cost

Bamboo and wooden stakes
Metal rings (not always needed, expensive)
Cables for bracing (not always needed, can be expensive)
Extra labour.

Tools

Machete, cutlass, hoe, wire cutters.

Recommended species

Bananas and Plantains.

Additional Sources of information
Reducing natural hazard impacts on bananas: integrated practices, Haiti - See more at:
http://teca.fao.org/read/6864#sthash.oDIwyw0W.dpufhttp://teca.fao.org/read/6864
Jamaica Banana Board - Catastrophe Manual.
http://www.thebananaboard.org/pdf/disaster%20mit%20man.pdf
https://www.agriskmanagementforum.org/sites/agriskmanagementforum.org/files/Car
ibbean%20Risk%20Mitigation%20Module%201.2%20%20Adaptation%20Measures%20for%20Weather%20Risk.pdf
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Steps
1.

Prepare 2-to-3 metre high stakes/poles (or roughly 6 to 9 feet)

2.

Cut one end on an angle to support the banana plant when it is put into position

3.

To make the stakes more secure, first dig a hole (10 cm or roughly 5 inches) for each pole at
the exact spot where it will be put into the ground to stake the plant

4.

If you can afford to, place a metal or rubber ring around banana stem immediately below the
fruiting area to give extra support

5.

Next, place the bamboo brace on the up-slope side (front side) of banana tree with the “kotch”
firmly braced below the ring while the other end is firmly planted in the soil at an angle of about
45 degrees to the brace. This should be the side to which the banana will most likely fall

6.

Then firmly peg each end of the cables in the soil on the up-slope side of the tree. The
triangular configuration provides resistance to wind from all directions.

Extension Method Tips
Start a discussion using this article about the devastating losses to banana farmers after Hurricane
Sandy hit Jamaica in October 2012.
http://jamaica-gleaner.com/gleaner/20121029/news/news1.html
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Proverb/Testimonial Discussion Starters
Good proverb discussion starters for this technique include:

1.

2.

”

If plaantn know ‘im neck gwine bruk, ‘im nebber
woulda shoot. (If plantain had known that its neck
would break, it never would have borne fruit).

“

Plaantn wan’ ded, ‘im go a hillside fi shoot.
(When a plantain wants to die, it goes to a hillside to shoot).
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My Notes
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A

KNOWN IMPACT OF HURRICANE ON THE AGRICULTURAL SECTOR
Sources: Spence (2008) and Ministry of Agriculture and Fisheries (April, 2014).

Type of Disaster

Date

Hurricane Gilbert

1988

Sector
Entire
Agriculture
Sector

Economic Impact
Domestic crop damage J$769 million (at 1988
exchange rates); banana industry was totally
destroyed; 60% loss of bearing coconut trees;
30-40% loss of citrus production; 17% loss of
sugar cane; trees stripped of foliage; 90% of
poultry/broiler stock destroyed; 80% of
tourism/hotel sector damaged; major damage
to entire island’s road network1
60% of coffee damaged2 Overall cost to the
sector 8.8 Billion Jamaican Dollars

Hurricane Ivan

2004

Coconut

Increased costs in insurance for the sector $4.50 per $100 of insurance3 Overall losses 8.55 billion Jamaican dollars - 27.6 of
Agriculture Gross Domestic Product (GDP)

Hurricanes Emily,
Dennis and Wilma

2005

All sectors

Losses of 0.99 billion Jamaican dollars
sustained. 27% of Agriculture GDP lost

Hurricane Dean

August
2007

All sectors

3.76 Billion Jamaican dollars lost, 9.1% of
Agriculture GDP

Banana

90-100% of banana cultivation devastated in
Portland and St. Mary4

Poultry

At least 100,000 day-old chicks dumped5

2007

20,000 to 30,000 birds lost in the field6

1

ODPEM. 10 September 2008. “Jamaica 20th Anniversary of Hurricane Gilbert’s Impact on Jamaica”
http://www.cdera.org/cunews/news_releases/jamaica/printer_2225.php

2

Jamaica Recovers from Hurricane Disaster. (https://entrepreneur.com/tradejournals/article/11921188.html)

3

Brown, Jermain O. July 26, 2005. “Coconut Board Urges Farmers to Minimise Loss During the Hurricane Season”.
(http://www.jis.gov.jm/tools/printable.asp?print=/agriclture/html/20050723T100000-050

4

FAO/GIEWS Global Watch. 22 August 2007. “Thousands in Need of Humanitarian Assistance After Hurricane Dean:
Banana Plantations Destroyed on Several Islands” (http://www.fao.org/GIEWS/english/shortnews/carib070822.htm)

5

“Damage by Dean Hurting Poultry Farmers”. (http://www.jamaica-gleaner.com/gleaner/20070828/news/news5.html)

6

“Jamaica Broilers Group Resumes Full Operations - Minimally affected by Hurricane Dean” August 29, 2007.
(http://www.jamaica-gleaner.com/gleaner/20070829/business/business8.html)
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Type of Disaster

Date

Tropical
Storm Gustav

2008

Overall
impact on
agricultural
sector

Overall damage estimated at 1.63 billion
Jamaican Dollars and 3.3% of agricultural GDP
lost

2008

Coffee

Damage to crops: $J108 million or 6% of total
crop value; damage to farm roads: J$30 million

Sector

Economic Impact

Damage to private farm roads: $J 3.5 million7
2008

Coffee

5-10 percent of production damage to coffee
trees; high increases in insurance costs and in
pesticides and farm chemicals8

Tropical
Storm Nicole

2010

Overall
Impact

0.58 billion Jamaican dollars

Unnamed low
pressure system

2011

Overall
impact on
sector

0.14 billion Jamaican dollars

Hurricane Sandy

2012

Overall
impact

1.43 billion Jamaican dollars

Total

25.88 billion Jamaican dollars since 1988

7

Gentles, Christopher C. Friday, September 26, 2008. “How Hurricanes are Undermining Jamaica’s Coffee Industry”
(http://www.jamaica-gleaner.com/gleaner/20080926/business/business5.html

8

Damaged Roads, Drains from Tropical Storm Cited as Setbacks to Coffee Sector. September 23, 2008.
(http://www.jis.gov.jm/tools/printable.asp?print=/agriclture/html/20080923t100000-050
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GLOSSARY

“Adaptation” - is the adjustment in natural or human systems in response to actual or expected
climate occurrences or their effects, which reduces harm or takes advantages of beneficial
opportunities. For people, it means being ready for climate change by building capacity and putting
measures in place to cope with and recover from the impacts of climate change. It also means
preparing ourselves to live with any climate-induced change to our surroundings.
“Aerosols” - Solid or liquid particles suspended within the atmosphere. Particularly bad for the ozone
layer are sulphate aerosols and “black carbon aerosols”. Black carbon aerosols are produced by
inefficient combustion of fossil fuels or biomass. Black carbon aerosols absorb light from the sun,
shading and cooling the Earth’s surface, but contribute to significant warming of the atmosphere
through “radiative forcing”.
“Afforestation” - Planting of new forests on lands that have not been recently forested.
“Alternative Livelihoods” - Alternative activities to generate income in the event that existing
livelihoods are threatened by natural disasters or climate change.
“Atmosphere” - Includes the air or layers of gases that surround the Earth. The dry atmosphere
consists almost entirely of nitrogen and oxygen (what we need for our bodies’ survival), together with
small amounts of other gases, including greenhouse gases such as carbon dioxide and ozone. In
addition, the atmosphere contains water vapour, clouds and aerosols. The atmosphere protects the
Earth from the sun’s harmful rays.
“Biodiversity” - The variety of organisms found within a specified geographic region.
“Biomass” - the total quantity or weight of organisms in a given area or volume. Organic matter used
as a fuel, especially in a power station for the generation of electricity
“Calibrate” - to mark or gauge an instrument
“Carbon Dioxide” - Is a colourless, odourless, non-poisonous gas that is a normal part of ambient air.
Of the six greenhouse gases (GHGs) normally targeted, carbon dioxide contributes the most to global
warming and thus, climate change. Human activities such as burning fossil fuels (for gas, electricity,
cooking, industry) and deforestation have increased atmospheric concentrations of carbon dioxide by
approximately 30 percent since the industrial revolution.
“Carbon Sink” - Any process, activity or mechanism that removes carbon-containing compounds like
greenhouse gases and aerosols from the atmosphere.
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Trees, plants and oceans can act as carbon sinks but may not always remove carbon from the
atmosphere as fast as it is produced. Simple practices, like composting rather than burning yard and
plant trash, also act as climate sinks that individuals can implement.
“Climate Change” - Any statistically significant, long-term change in the climate of a zone or region.
Climate change may be caused by natural processes or by persistent changes in the atmosphere or in
land use caused by human activity. When the term is used to describe what is happening to the earth
today, it refers to the earth’s temperature and changes in rain, snow or other moisture from the
atmosphere, caused by greater levels of CO2 and other gases in the atmosphere. The term ‘climate
change’ is often used interchangeably with ‘global warming’. The term ‘climate change’ is a better term
because it covers many other changes, besides rising temperature.
“Climate Resilience” - Climate resilience describes a person, household, community or country that
has been able to reduce its vulnerability to climate change and reduce its risk to climate impacts.
“Climate” - Is the average, or typical, weather conditions of a given area observed over a long period
of time (usually 30 years or more).
“Community Based Adaptation” - Community based climate change adaptation is an approach to
climate change adaptation that focuses on the immediate problems and climate impacts that local
communities face and considers the existing resource base for addressing community priorities. CBA
is widely appreciated to be highly participatory in nature and is an approach that does not prescribe
ready-made solutions to climate change, but involves identifying a range of options with community
members in conjunction with service providers.
“Condensation” - Is the process through which water vapour in the air turns into liquid. Water drops
outside of a cold glass of water are condensed water formed by the cooling of the water vapour in the
air on the outside of the glass. Condensation is the opposite of evaporation.
“Coping Strategies” - The strategies that people use to survive and cope during times of disaster and
climate change. Coping strategies will vary depending on people’s resource base. The richer the
resource base they have, the more likely they are to cope and the less vulnerable they are. People with
poor financial resources, physical assets, social capital and natural resources are more at risk and are
more likely to resort to poor coping strategies that make them even more vulnerable (such as selling
their fishing boat to buy food, taking children out of school, and so on). Households with more
resources can bounce back from climate impacts and disaster much more easily.
“Culvert” - a funnel or open drain carrying water along the side of a road
“Deforestation” - The removal of tree forest cover (either legally or illegally).
“Ecosystem” - A geographical area where a community of living (plants and animals) and non-living
(climate, landscape) things interact together and affect each other.
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“Embankment” - a wall of earth or stone built to prevent a river from flooding
“Emissions” - The release of substances (e.g., greenhouse gases) into the atmosphere.
“Enhanced Greenhouse Effect” - The increase in the natural greenhouse effect resulting from
increases in atmospheric concentrations of greenhouse gases (GHGs) due to emissions from human
activities.
“Erosion” - the gradual destruction or diminution of something. The process of eroding or being eroded
by wind, water, or other natural agents.
“Evaporation” - The process by which a liquid becomes a gas. When the sun heats up water in rivers,
streams, lakes or ponds, or the ocean or moisture in the soil, it turns some of it into vapour or steam.
The water vapour or steam leaves the source of water or moisture and goes in the air where it
eventually forms clouds and falls back down to the earth as rain or snow. Evaporation is an essential
part of the water cycle and is the reverse of condensation.
“Evapotranspiration” - The process by which water re-enters the atmosphere through evaporation
from the ground and transpiration by plants.
“Extreme Weather” Events - An extreme weather event is one that is rare within a given period of time
at a particular place. Examples are heat waves, cold snaps/spells, droughts, floods (and the landslides
that often accompany them), storms, cyclones, hurricanes and storm surges.
“Fording” - a shallow spot in a river that allows a vehicle or person to cross when the river is dry
“Forest Farming” - Forest farming is the cultivation of high-value specialty crops under a forest
canopy that is intentionally modified or maintained to provide shade levels and habitat that favor growth
and enhance production levels
“Fossil Fuels” - Are fuels that are produced by the remains of living organisms that built up
underground over geological periods. Fossil fuels mainly consist of carbon and hydrogen and are also
known as “hydrocarbons”. They are found in different states: liquid (for example, oil), solid (for example,
coal and peat) and gaseous (for example, natural gas).
“Global Warming” - Is often used instead of climate change and has the same meaning. However,
global warming is a less accurate term because it connotes mainly increases in temperature only,
whereas “climate change” also includes consideration of rainfall, sea surface temperature and other
factors.
“Greenhouse Effect” -The greenhouse effect is the rise in temperature that the Earth experiences
because certain gases in the atmosphere (for example, water vapour, carbon dioxide, nitrous oxide,
methane and ozone) trap energy from the sun.
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“Greenhouse Gases” - The atmospheric gases that absorb and emit radiation at specific wavelengths
within the spectrum of infrared radiation emitted by the Earth’s surface, the atmosphere and clouds.
Water vapour (H2O), carbon dioxide (CO2), nitrous oxide (N20), methane (CH4), and ozone (O3) are the
primary greenhouse gases in the Earth’s atmosphere.
“Husbandry” - The care, cultivation and breeding of crops and animals
“Intergovernmental Panel on Climate Change” (IPCC) - Established in 1988 by the World
Meteorological Organisation of the UN Environment Programme, the IPCC surveys world-wide scientific
and technical literature and publishes assessment reports that are widely recognised as the most
credible sources of information on climate change.
“Invasive Species” - A species occurring in an area outside of its historically known natural range as
a result of intentional or accidental dispersal by human activities. Also known as alien or exotic species.
“Kyoto Protocol” -An international agreement that is linked to the United Nations Framework
Convention on Climate Change (UNFCCC). Its major feature is that it sets binding targets for 37
industrialised countries and the European Community for reducing greenhouse gas emissions.
“Livelihood Based Approach” - The Livelihood Based Approach (LBA) seeks to identify climate
resiliency strategies by first studying climate impacts on local livelihoods and then identifying potential
options for addressing livelihood impacts.
“Micro-climate” - the climate of a very small or restricted area, especially when this differs from the
climate of the surrounding area.
“Mitigation” - involves measures to reduce greenhouse gas emissions, by limiting activities that
produce greenhouse gases, or to enhance the natural systems or sinks (carbon sinks) that remove
greenhouse gases from the atmosphere. Without mitigation, climate change would continue
unchecked and would eventually outstrip all our efforts to adapt.
“National Action Plans” - Are the plans that each country submits to the Conference of the Parties
(COP) by all Parties outlining the steps that they have adopted to limit their greenhouse gas emissions.
“Parts per Million” - This is a way of measuring the concentration of one thing within another, for
example, carbon dioxide in the atmosphere. One part per million (PPM) of carbon dioxide means for
every 1 unit of carbon dioxide there are 1 million units of air (all the other gases that make up the
atmosphere).
“Perpendicular” - at a right angle of 90 degrees to any given line or plane
“Photosynthesis” - The process a plant uses to combine sunlight, water, and carbon dioxide from the
air (or bicarbonate in water) to produce oxygen and energy for its own growth (sugar).
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“Porosity” - the property of being porous and able to absorb fluids
“Precipitation” -Moisture that falls from the sky, including rain, snow and hail. Precipitation occurs
when so much water has condensed that the air cannot hold any more. The clouds get heavy and water
falls back to earth in the form of rain, snow, hail, sleet, dew and frost.
“Protected Area” - An area of land or sea especially dedicated to the protection and maintenance of
biological diversity, and of natural and associated cultural or historical resources, and managed through
legal or other effective means.
“Recycling” - The process of reusing items that have already been used or turning them into
alternative items in order to avoid having to through them out in the trash, thereby contributing to
greenhouse gas emissions.
“Reforestation” - Replanting of forests on lands that have recently been harvested.
“Renewable Energy” - Energy obtained from non fossil fuel sources such as geothermal, wind,
photovoltaic, solar and biomass.
“Reservoirs” - A component or components of the climate system where a greenhouse gas or a
precursor of a greenhouse gas is stored. Trees are “reservoirs” for carbon dioxide.
“Rills” - a small stream or shallow channel cut in the surface of soil or rocks by running water.
“Riparian” - relating to or situated on the banks of a river
“Risk Reduction Plan” - A risk reduction plan is a community driven and designed plan that involves
all stakeholders in determining, and taking, steps to reduce risk and to become climate resilient.
“Risk” - Risk is the chance of injury, damage or loss defined as a measure of the probability and
severity of an adverse effect to health, property, the environment or other things of value.
“Salinisation” - The process of being impregnated with salt.
“Sea Water Intrusion” - The leakage or intrusion of salt sea water into underground fresh water
supplies.
“Semi-Permeable” - allowing certain substances to pass through it but not others, especially allowing
the passage of a solvent but not of certain solutes
“Sequestration” - Opportunities to remove atmospheric carbon dioxide either through biological
processes (e.g., plants and trees), or geological processes through storage of carbon dioxide in
underground reservoirs.
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“Silvopasture” - the practice of combining forestry and grazing of domesticated animals in a mutually
beneficial way
“Small Island Developing States (SIDS)” - Small Island Developing States or SIDS as they are
known, are countries in the Caribbean and Asia Pacific that generally have a small population and
economic-resource base. As such they are small players on the world’s economic and political stage
and while they generally have low carbon footprints of their own, they are highly vulnerable to climate
change and sea level rise.
“Spillway” - a passage for water from a dam.
“Toe drain” - A drain which carries seepage away from the dam and can allow seepage quantities to
be measured.
“UN Framework Convention on Climate Change” (UNFCCC) - This Convention provides an overall
framework for efforts between governments to tackle the global challenge posed by climate change. It
recognises the stability of the climate system, which is a shared resource, can be affected by industrial
and other emissions of carbon dioxide and other greenhouse gases. The Convention has been ratified
by 192 countries.
“Vector-borne diseases” - Disease that results from an infection transmitted to humans and other
animals by blood-feeding anthropods, such as mosquitoes, ticks and fleas. Examples of vector-borne
diseases include Dengue fever, viral encephalitis, Lyme disease, and malaria.
“Velocity” - the speed of something in a given direction
“Volatization” - The conversion of a chemical substance from a liquid or solid state to a gaseous or
vapor state by the application of heat, by reducing pressure, or by a combination of these processes.
Otherwise known as vaporization.
“Vulnerability” - The degree to which a natural, human or built system is susceptible to, or unable to
cope with, adverse effects of climate change, including climate variability and extreme weather.
Vulnerability depends on the scale or severity of the climate change effect, the extent to which the
system is exposed, its sensitivity to changes, and its ability to adapt.
“Weather” - Short-term atmospheric conditions. Weather is measured by temperature, humidity, wind
speed, atmospheric pressure, cloudiness and precipitation
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APPENDIX

D
1.

LINKS TO ADDITIONAL RESOURCES

WOCAT database: systematization of conservation technologies and approaches
worldwide

WOCAT manuals
https://www.wocat.net/en/knowledge-base/documentation-analysis/global-regional-books.html
WOCAT technology database
https://qt.wocat.net/qt_report.php
WOCAT approaches database
https://qa.wocat.net/SearchApproach.php
WOCAT mapping database
https://qm.wocat.net/SimpleMapQueries.php
2.

FAO e-learning courses on Sustainable Agriculture
http://www.fao.org/ag/ca/CD27Rev.1English.html

3.

FAO publications and manuals on Conservation Agriculture
http://www.fao.org/ag/ca/8.html

4.

Showing the Green House Effect to teach climate change

The Franklin Institute’s Resources for Science Learning:
http://sln.fi.edu/tfi/activity/earth/earth-5.html “The Greenhouse Effect in A Jar”.
Greenhouse Effect-Building Our Own. Climate Change North CA.
http://www.climatechangenorth.ca/sectionLP/LP_06_I_B_greenhouse.htmlhttp://www.climatechangenorth.ca/section
LP/LP_06_I_B_greenhouse.html
5.
Swales
- http://permaculturenews.org/2012/05/16/swales-the-permaculture-element-that-really-holds-water/
6.

General Soil Conservation

Gumbs, F.A. Farmers and Soil Conservation in the Caribbean
http://books.google.com.jm/books?id=kDxU8wpS2PQC&printsec=frontcover#v=onepage&q&f=false
Gabion Basket Construction
http://www.geosolutionsinc.com/gabion_baskets.php
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YouTube Clips for Icebreakers

http://www.youtube.com/watch?v=Tg2mzMkOa2s
http://www.youtube.com/watch?v=RNxvVRM2pvo
http://www.youtube.com/watch?v=bCTZNlg-h88
8.

Agro-forestry resources
http://www.centerforagroforestry.org/pubs/training/

9.

Hurricane Impacts

“Damage by Dean Hurting Poultry Farmers”.
(http://www.jamaica-gleaner.com/gleaner/20070828/news/news5.html)
“Jamaica Broilers Group Resumes Full Operations - Minimally affected by Hurricane Dean” August
29, 2007. (http://www.jamaica-gleaner.com/gleaner/20070829/business/business8.html)
FAO/GIEWS Global Watch. 22 August 2007. “Thousands in Need of Humanitarian Assistance After
Hurricane Dean: Banana Plantations Destroyed on Several Islands”
(http://www.fao.org/GIEWS/english/shortnews/carib070822.htm)
Gentles, Christopher C. Friday, September 26, 2008. “How Hurricanes are Undermining Jamaica's
Coffee Industry” (http://www.jamaica-gleaner.com/gleaner/20080926/business/business5.html)
Jamaica Recovers from Hurricane Disaster.
(https://entrepreneur.com/tradejournals/article/11921188.html)
ODPEM. 10 September 2008. “Jamaica 20th Anniversary of Hurricane Gilbert’s Impact on Jamaica”
http://www.cdera.org/cunews/news_releases/jamaica/printer_2225.php
10.

Biodiversity

“Six Caribbean Islands in the top 40 climate hot spots” by Indi Mclymont Wednesday 10 December
2008, Panos Caribbean (Jamaica) http://www.climatemediapartnership.org/spip.php?article601
11.
Roads
Damaged Roads, Drains from Tropical Storm Cited as Setbacks to Coffee Sector. September 23, 2008.
(http://www.jis.gov.jm/tools/printable.asp?print=/agriclture/html/20080923t100000-050)
12.
Best Bet Practices
FAO-TECA - Technology and Practices for Small Agricultural Producers. http://teca.fao.org/
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APPENDIX

E

FARM ROAD CONSTRUCTION, EROSION CONTROL AND MAINTENANCE
(The information for this unit was contributed by
Mr. Norbert Powell, Land Husbandry Officer, RADA)

One of the major factors that contributes to farmers’ losses after climate disasters is the damage that
often happens to farm roads. Even when farmers sustain little or no direct damage to their own farms,
they definitely suffer if the farm roads that lead to their land and communities are damaged by
landslides, breakaways, flooding or fallen debris.
Damaged roads mean that:
•

Farmers may not be able to get their produce to market, even if they have goods to sell after
a hurricane

•

The cost of transporting produce will likely increase

•

Farm workers may not be able to get to the farm and may have to pay more for their own
transport

•

Getting farm inputs such as fertilisers, pesticides and livestock supplies will also be harder.

For all these reasons, farm roads must be properly built and constructed. The care and maintenance
of farm roads is crucial for all farmers who depend on them in any given area.
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Best Bet Hazard Categories

Landslides and Flooding

What is involved?
Although farm roads are often not major roads, the same basic steps that guide engineers who build
highways, also apply to the communities and the Conservationist/Land Husbandry Officers involved
in constructing farm roads.

FARM ROAD CONSTRUCTION AND EROSION CONTROL
Slope

Essential for all farm roads, but especially those on steep
slopes and those that are the main road in and out of a farm
community.

Soil

Important for all soil types but especially critical for shale soil
types.

Agro-Ecological Zones

All areas.

Advantages

•

When community members all play a role and get
involved, roads can be maintained and repaired a little
cost to any single individual

•

Community involvement usually means that people will
care for the road on an on-going basis

•

Can help to build community spirit and cooperation.

•

Must have willing community members. Not everyone will
want to be involved. Some will do more work than others

•

Organizing people can be challenging and time consuming

•

May still need to organize special equipment such as
bulldozers, graders.

Disadvantages
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FARM ROAD CONSTRUCTION AND EROSION CONTROL
Cost

•

Earth moving motorized machinery such as small bull
dozers

•

Trucks

•

Survey equipment

•

Wheel barrows

•

Spades and shovels

•

Lunch and refreshments for participants.

TIPS - DO’S AND DON’TS
Do’s

Don’ts

Always make sure to liaise and work with Road
Engineers at the National Works Agency (N.W.A.)
as these officers share the same watershed and
road protection goals and objectives as does RADA

Don’t begin any type of construction
without getting approval from proper
authorities

Do make sure to plan your road construction out in
advance based on the slope conditions, soil types,
weather patterns and other local factors.

If at all possible, don’t build roads on very
steep slopes, or at the bottom of valleys
and areas with long extended depressions

At all times, avoid excavating more roadway than
necessary
Avoid areas with steep dipping elevations, areas
prone to earth movement (earth quakes) and heavy
concentration of clay beds
Where construction has to be done close to a
stream, ensure that adequate buffer strips between
the road and stream are also established. And if the
stream channel has to be altered, it should only be
done if there is no other alternative
Always ensure that whatever material you use as
“Cut and fill” is prevented - at all cost - from
reaching streams and water ways.
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Community rural road building in Jamaica

https://www.jamaicaobserver.com%252Fassets%252F9546105%252F5.jpg%3Bhttp%253A%
252F%252Fwww.jamaicaobserver.com%252Fregional%252FRural-Routes—-June10_14451581%3B445%3B294

Instructions
1.

First and foremost, determine what type of slope and soil you are working with in order to
determine what type of erosion measures you will have to construct to support your road

2.

If you have no choice but to build on steep slopes, then you must ensure that construction hugs
the contour as closely as possible. Table E.1 indicates the maximum types of grades and
culvert spacing that apply to different slope conditions

TABLE E.1 - MAXIMUM GRADE ASSOCIATED WITH SLOPE LENGTH AND CULVERT SPACING.

Max. Grade (0)

Max. Slope Length (m)

Culvert Spacing (m)

7-8

30

10

5-7

75

20

3-6

200

40
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3.

Build the road in the same way you would build a bench terrace on a farm. Make sure it has
a toe drain. If this is not possible, then you will have to crown the road surface with some type
additional material to prevent water from concentrating on top and seeping or infiltrating into
the road itself. This will damage the surface, cause potholes and undermine the integrity of the
road making it more prone to erosion

4.

Avoid clearing excessive road width and make sure all cut and fill areas are adequately
stabilized by gabion baskets, retaining walls, staking and wattling or any other necessary
measures to include rolling and compaction

For roadside embankments
5.

Build embankment at no less than 450 to avoid heavy breaking

6.

Where embankment is 10 ft. or greater a retaining wall should be constructed (See Unit
2.1.14)

7.

Where possible on the embankment, plant grass covering or use ballast with 6 inch diameter
stones where stones are readily available and do not have to be transported to the site

8.

Construct hillside ditch/diversion ditch above embankment to minimize silting up of drains and
streams

For Culverts
9.

All roads should be built to be self-draining. Therefore it is very important that adequate
drainage facilities are constructed to support this fact

10. Install culverts of adequate size and length on the natural slope of the area using both head
and tail walls
11. Fording or cross drains can also be substituted for culverts where appropriate. The intervals
at which culverts, fording or cross drains are constructed will depend on the surface slope as
indicated in Table E.1

For Surface Material
12. Mix surfacing material (marl) at the rate of 1 yd3 (1 cubic yard or metre) to 2 bags cement
13. Spread the surface material to a depth of at least 13 cm or 6 inches thick evenly over the cut
road surface
14. Then wet and roll to compact the surface till approximately 8-10 cm or four (4) inches thick
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Maintenance and Erosion Control
15.

Establish a regular maintenance programme for the roads, once built. Ensure that
community members sign up for specific duties and responsibilities and rotate duties as
needed

16.

Check the road conditions after every heavy rain or storm and inspect for damage

17.

Fix and repair damage as soon as possible

18.

Prior to every rainy season and every hurricane season, clean the drainage ditches of all silt,
debris and trash to ensure proper drainage is possible

19.

Sometimes one control measure does not work effectively; hence more than one type of
method may be needed. These control measures are primarily for surface erosion
prevention which are in most cases inexpensive and have being applied effectively to
situations in Jamaica. Table E.2 provides some options.

TABLE E.2 ROAD EROSION AND CONTROL MEASURES
Position

Erosion Causes & Forms

Control Measures

1. Cut Slopes

(a) Concentrated run off forms gullies

(a) Diversion/hillside ditch
(b) Waterways

(b) No protection enhances erosion

(a) Sodding
(b) Ballasting
(c) Vegetation belt

(c) Retrograded sliding from sub-surface
flow or slippage

(a) Retaining wall
(b Gabion basket
(c) Subsurface drainage

(a) Pour drainage results in gully formation
and foundation failure

(a) Improve drainage
(b) Earth dyke and beam

(b) Tension cracks due to poor filling and
stream cutting

(a) Eliminate cracks
(b) Rip rapping

(c) Surface erosion due to no protection

(a) Wattling and staking

(a) Steep road gradient will cause
track erosion

(a) Cross drains
and fording
(b) Grass seeding
(c) Marling and compaction
(d) Ballasting, checks
and vegetative cover

2. Fill slopes

3. Road Surface
& Ditch Erosion

(b) Steep side ditch induces
bottom scouring
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The good news is that several of the erosion control methods listed above are not really very expensive.
Communities can make these investments on their own in many cases and begin construction in
segments using materials that they have available. Once community efforts are proven, it is easier to
get more funding from additional sources to finish the job.

“

Proverb/Testimonial Discussion Starters

Strong man bil pass, mek weak man walk.
(A strong man builds roads to help the weaker man walk).
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APPENDIX

F

USEFUL CONTACTS

RADA Parish Offices
Website: www.rada.gov.jm
Toll free number:

1 888 ASK RADA (1 888 275 7232)

EASTERN ZONE

WESTERN ZONE

Head Office
Hope Gardens, Kingston 6
Tel: (876) 977-1158-62
Fax: (876) 970-4660
Email: executive@rada.gov.jm

Trelawny Parish Office
Main Street, Duncans
Tel: (876) 954-2596/ 7727
Fax: (876) 954-2442
Email: trelawny@rada.gov.jm

St. Andrew Parish Office
197 Old Hope Road
Tel: (876) 927-1570/ 927-1570/ 977-4217
Fax: (876) 972-0199
Email: standrew@rada.gov.jm

St. James Parish Office
Catherine Hall, Montego Bay P.O
Tel: (876) 952-1876/ 952-1879/ 940-3307
Fax: (876) 952-3661
Email: stjames@rada.gov.jm

St. Thomas Parish Office
Belfast, Morant Bay P.O
Tel: (876) 982-2234/ 982-2205/ 982-2496
Fax: (876) 982-1443
Email: stthomas@rada.gov.jm

Hanover Parish Office
Haughton Court, Lucea P.O
Tel: (876) 956-2252/ 956-2378/ 9563482
Fax: (876) 956-2378
Email: hanover@rada.gov.jm

Portland Parish Office
20 Folly Road, Port Antonio P.O, Portland
Tel: (876) 993-2687/ 993-2496
Fax: (876) 993-3731
Email: portland@rada.gov.jm

Westmoreland Parish Office
Llandilo, Sav-La-Mar
Tel: (876) 955-2767/ 955-4446
Fax: (876) 955-4631
Email: westmoreland@rada.gov.jm

St. Mary Parish Office
Frontier, Port Maria
Tel: (876) 994-2436/ 725-0581
Fax: (876) 994-2632
Email: stmary@rada.gov.jm

St Elizabeth Parish Office
63 Coke Drive
Tel: (876) 966-2285/ 966-2232/ 966-2872
Fax: (876) 966-2100
Email: stelizabeth@rada.gov.jm

St. Ann Parish Office
Claremont P.O
Tel: (876) 972-3258/ 972-4216/ 971-4286
Fax: (876) 972-4635
Email: stann@rada.gov.jm

Manchester Parish Office
Belair Hotel, Mandeville P.O
Tel: (876) 962-2307/ 962-0479/ 962-0477
Fax: (876) 962-3279
Email: manchester@rada.gov.jm
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Clarendon Parish Office
Denbigh Show Grounds
Tel: (876) 986-2222/ 986-2265/ 986-2061
Fax: (876) 902-3467
Email: clarendon@rada.gov.jm

South East Regional Office:
Coley, St. Thomas
Tel: (876) 924-2667/8
Email: fdinfo@forestry.gov.jm

FAO-Jamaica Office
Office Address:

Ministry of Agriculture and Fisheries
Website: www.moa.gov.jm
Addres: Hope Gardens, Kingston 6, JAMAICA
Tel: (876) 927-1731-50
Fax: (876) 927-1904
Email: webmaster@moa.gov.jm

FAO Representation in Jamaica
UN Common Premises
1-3 Lady Musgrave Road, KINGSTON
Mailing Address: PO Box 1136 Kingston
Tel: (876) 978-2352
Fax: (876) 927-8242
Email: FAO-JM@fao.org

Forestry Department
www.forestry.gov.jm
Head Office:
173 Constant Spring Road, Kingston 8
Tel: (876) 924-2667/8,
Fax: (876) 924-2626
Email: fdinfo@forestry.gov.jm

Office of Disaster Preparedness
and Emergency Management
Website: http://www.odpem.org.jm/
Tel:: (876) 906-9674-5
or (876) 754-9077-8
Toll Free: 1-888-991-4262
Email: odpem@cwjamaica.com
Address: Office of Disaster Preparedness
and Emergency Management (ODPEM)
2-4 Haining Road, Kingston 5, Jamaica

Western Zone:
Moneague, St. Ann
Tel: (876) 973-0190
Fax: (876) 973-0190
Email: fdinfo@forestry.gov.jm

Inter-American Institute for Cooperation
on Agriculture (IICA)
Website:
http://www.iica.int/Eng/regiones/caribe/ja
maica/Pages/default.aspx
Address: Hope Gardens, Kingston 6,
Jamaica, West Indies
P.O. Box 349, Kingston 6, Jamaica, West Indies
Tel: (876) 927-0020, 702-4779, 702-4780
Fax: (876) 702-4781
Email: iicajam@cwjamaica.com

North West Regional Office:
Catherine Hall, Montego Bay, St. James
Tel: (876) 952-0848;
Fax: (876) 979-3318
Email: fdinfo@forestry.gov.jm
South West Regional Office:
Wait-A-Bit, Litchfield, Trelawny
Tel: (876) 371-1924
Email: fdinfo@forestry.gov.jm
Eastern Zonal Office:
173 Constant Spring Road, Kingston 8
Tel: (876) 924-2667/8
Email: fdinfo@forestry.gov.jm

Caribbean Agricultural Research
and Development Institute (CARDI)
http://www.cardi.org/
CARDI Jamaica
P.O. Box 113, Mona Campus,
Kingston 7, Jamaica
Tel: (876) 927-1231
Fax: (876) 927-2099
Email: cardi2@cwjamaica.com

North East Regional Office:
20 Folly Road, Port Antonio, Portland
Tel: (876) 993-3848
Email: fdinfo@forestry.gov.jm
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Climate Studies Group - University of the West Indies, Mona
http://myspot.mona.uwi.edu/physics/climate-studies
Department of Physics, University of the West Indies (UWI), Mona Campus, Jamaica
Tel: (876) 927-2480
Fax: (876) 977-1595
Email: physics@uwimona.edu.jm

Caribbean Community Climate Change Centre (5Cs)
Website: http://www.caribbeanclimate.bz/
2nd Floor, Lawrence Nicholas Building
Ring Road, P.O. Box 563
Belmopan, Belize, Central America
Tel: (501) 822-1094, or 8221104
Fax: (501) 822-1365

Jamaica Organic Agriculture Movement (JOAM)
Website: http://www.joamltd.org/
P.O. Box 5728, Kingston 6, Jamaica, West Indies
Email: joam@joamltd.org
Tel: (876) 564-3770
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