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What is IICA?

The Inter-American Institute for Cooperation on Agriculture (1ICA) is a specialized agency of
the Inter-American system, and its purposes are to encourage and support the efforts of its
Member States to foster agricultural development and rural well-being in their territories.

With more than six decades of institutional life, the Institute is responding to new mandates
issued by the Heads of State and Government of the Americas, the General Assembly of the
Organization of American States (OAS) and the ministers of agriculture of the Americas, to
reposition itself so that it can meet both the new challenges facing agriculture and the requests
for support it receives from its member countries.

As it pursues its vision and mission, the Institute has competitive advantages it can draw on to
carry out its new role. It has accumulated a wealth of knowledge regarding agriculture and the
rural sector, the diversity of peoples and cultures, and the agro-ecological diversity of the
hemisphere, all of which are important for crafting creative solutions to a wide variety of
problems and challenges.

Its presence in all of the Member States gives the Institute the flexibility it needs to move
resources between countries and regions, in order to design and adapt cooperation initiatives
intended to address national and regional priorities, facilitate the flow of information and
improve the dissemination of best practices.

The Institute has its Headquarters in Costa Rica, and Offices in 34 countries of the Americas, as
well as an Office for Europe located in Madrid, Spain. The Directorate for Strategic Partnerships
works out of the IICA Office in Washington, D.C.
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PREFACE

Consumers generally expect the food they eat to be safe. Although individuals can take
responsibility for the safety of the food they produce themselves, very few people produce all of
the food they consume. This means they must rely on farmers, distributors and processors for
the safety of much of what they eat. As such it requires that systems are established to facilitate
the safe production of food along the entire agri-food chain.

At the farm level, Good Agricultural Practices are the main requirements for the adoption and
application of food management practices for the production of fresh fruits and vegetables
without affecting the environment and the lives of farm workers.

This document provides a general guide to the production methods that will ensure the delivery
of good quality products.

Aaron H. Parke
IICA Representative in Trinidad and Tobago
and Director of Caribbean Regional Agenda
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1.0 INTRODUCTION

1.1 Importance of adopting Good Agricultural Practices (GAP)

Over the past two to three decades there has been an increase in food borne illnesses associated
with the consumption of fresh fruits and vegetables (fresh produce). Most of these outbreaks
were associated with microbial contamination. The major microbes that have been implicated
include Salmonella, Escherichia coli 0157:H7, Campylobacter Listeria monocytogenes and the
Norwalk virus. Protozoan type organisms (Cryptosporidium sp.) were also implicated in some
outbreaks. Nematodes, (Strongylus sp.), have also been a source of food borne illness.
Traceback studies subsequently indicated that in most cases, breaches occurred during
production and postharvest handling which led to produce contamination and illness. In an
attempt to reduce these risks Good Agricultural Practices (GAP) Protocols were developed. In
1991, the United States Department of Agriculture (USDA) introduced the first voluntary
guidelines whose primary objective was to reduce the microbial population of fresh produce. A
European model referred to as EurepGAP was subsequently introduced. The European model,
while placing emphasis on microbial reduction, also places great emphasis on integrated pest
management and pesticide usage. When first developed GAP was suggested as voluntary
guidelines. With the passage of time these guidelines have started to become more important to
the fresh produce industry. In the U.S., more companies that distribute fresh produce are
demanding mandatory third party independent audits of fresh produce growers as a prerequisite
for purchasing. In January 2006, the European Union (EU) is set to implement its pesticide
initiative programme a programme directly related to EurepGAP. This measure will have
tremendous implications for Caribbean exporters whose products are marketed in the European
Union. The International Standardization Organisation (ISO) has developed its food safety
standard ISO 22000:2005. A good Agricultural practice is the foundation on which the pre
requisite programme is based making GAP even more important to the future of trade in fresh

produce.
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1.2 Principles of GAP
The U.S. model is based on 8 principles which are also applicable to other models that were

subsequently developed. They form a useful basis for implementing any GAP initiative.

Principle 1: Prevention of microbial contamination of fresh produce is favoured over reliance on

corrective actions once contamination has occurred.

Principle 2: To minimise microbial food hazards in fresh produce, growers, packers, or shippers
should use good agricultural and management practices in those areas over which they have

control.

Principle 3: Fresh produce can become microbially contaminated at any point along the farm to
food chain. The major source of microbial contamination with fresh produce is associated with

human and animal faeces.

Principle 4. Whenever water comes into contact with fresh produce the water’s quality dictates
the potential for contamination. The potential for microbial contamination from water used with

fresh fruits and vegetables should be minimised.

Principle 5: The use of animal manure must be closely monitored to minimize microbial

contamination.

Principle 6: Worker hygiene and sanitation practices during production, harvesting, sorting,
packing and transport play a critical role in minimising the potential for microbial contamination

of fresh produce.

Principle 7: All applicable laws that are aimed at reducing microbial contamination of fresh
produce should be obeyed.

Principle 8: Accountability at all levels of the agricultural environment is important to a

successful safety programme. Qualified personnel and effective monitoring are critical in
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ensuring all elements of the programme are operating effectively. This helps to effectively

implement trace back through distribution channels if things go wrong.

1.3 Components of the GAP Protocols
The GAP Protocols have identified the major points at which contamination can occur on the
farm and during postharvest operations. These points are sometimes referred to the major hazard
control points. By following the recommendations aimed at reducing contamination at these
points one can significantly reduce the risk of produce contamination. The major components of
GAP compliance programme are:

» Site selection, topography and land preparation

= Fertilizer application of inorganic and more importantly animal manure

e Worker health and hygiene

e Pesticide safety

e Water quality on farm and in the postharvest environment

e Postharvest operations

2.0 IMPORTANCE OF PUMPKIN IN TRINIDAD AND TOBAGO

The tropical pumpkin (Cucurbita maxima Duch.) is an important member of the Cucurbitacae
family. Other members of this family include squash, watermelon, cucumbers and bitter melon.
Tropical pumpkin is also referred to as calabaza on the foreign markets. The crop is an important
part of the local diet and is an extremely important export crop on both regional and international
markets. In 2004, Trinidad exported over 2200 tonnes of pumpkin which translates into
substantial foreign exchange earnings. Having found a niche on foreign markets, the projection is
for increased export earnings in the foreseeable future. This development further reiterates the
need for a sustained effort at ensuring that the GAP protocols are adhered to as stringently as
possible. Applying the protocols is almost a prerequisite for gaining further market share in a

very competitive export market.

Locally, the crop is an important ingredient in many types of dishes. What is of concern is the
poor postharvest management including less than ideal storage on farms, and poor display at

retail establishments. Much remains to be done to improve the postharvest handling on the local
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market. Research has also shown that the crop has tremendous potential as a fresh cut product
and has good eating quality when frozen following the right treatments. Both freezing and fresh
cut technologies demand a higher level of hygiene from farm to processing. Of serious concern
as well, is the presence of high levels of faecal Coliform and Salmonella on both the surface and
more importantly in the pulp (flesh) of the fruit. Adoption of the principles of good agricultural
practices is perhaps the most important protocol that one can use that will significantly reduce

microbial and other contamination.

Many farmers grow pumpkins because it takes a relatively short time to produce fruits (between
3-3%,) months. It therefore can be a quick earner of income. Yields are between 8,000-10,000
pounds per acre. Under rain fed conditions it is very possible to get 2 crops per year. Most
farmers plant one crop in June/July and the other crop in October/November. Farmers who have

access to artificial irrigation systems can produce the crop year round.

3.0 SITE SELECTION, TOPOGRAPHY AND LAND PREPARATION

3.1 Site Selection
The GAP Protocols place great emphasis on thoroughly evaluating the history of the lands that
are intended for production. Land history allows one to ascertain the possibility of risks to human
health if these lands were to be cultivated. A number of pertinent questions should be asked and
correctly answered before lands are used in the production of fruits and vegetables. It must first
be ascertained whether the land was used:

e asa landfill or as a storage for toxic waste

e as a burial ground for either humans or animals

e to dispose of sanitary waste

e as pasture

e for mining or for extraction of oil and/or gas

» for the disposal of incineration material

e for industrial waste or mineral residues
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Other questions that must be asked include whether:

« the land adjacent to the intended production site was used for animal husbandry

» there has been any flooding on the said land

« the land been used as a site for manure storage
Lands which were used for storing toxic wastes or as landfills pose enormous risks to human
health if they are used for crop production. Landfills and toxic waste disposal sites are known to
have high concentrations of heavy metals and other toxins. High levels of mercury, lead,
cadmium and other toxic, heavy metals have been well documented on landfills. In addition,
many landfill sites are known to have dangerously high pesticide residue levels because of
indiscriminate and careless pesticide usage to control ants, rodents and cockroaches, and also
because of the cumulative effect of dumping pesticide containers over very long periods of time.
A good example is the presence of DDT which can still be measured on some landfills that are
over forty years old. Lands which were used for storage of sanitary waste, incinerated waste,
burial grounds and from which oil and gas have been extracted should be avoided at all costs
since the risks associated with these lands far outweigh their benefits. Further, sites used for
garbage disposal or as waste management sites may contain decomposing organic material and
human faeces. Areas which are prone to heavy flooding are also cause for concern since the
flood waters can introduce chemical contaminants and dead animals from other areas. Dead
animals in stagnant water create the ideal environment for the proliferation of dangerous

microorganisms.

The following photographs are examples of contaminated water entering a pumpkin producing

area.
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Figure 2: Flood water entering a poorly maintained pumpkin field
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3.2 Land preparation and Topography

Pumpkins are mostly grown on flat or slightly undulating lands. In some Caribbean regions most
crop production takes place on hillsides. In hillside production the kind of land preparation
techniques that would be employed are different and determined mainly by the need for soil

conservation.

3.2.1 Soil types and soil amelioration

Pumpkins are grown on a range of soil types. Most of the production takes place on heavy clay
soils. The best yields are obtained when the crop is grown on a free draining sandy loam with a
soil pH of 6.5 7 with high inherent soil nutrients. These fertile soils are rare and therefore
production often takes place on soils which must be improved for sustainable pumpkin
production. Much can be done to improve these soils to ensure higher yields.

Heavy clays range in fertility from low to high with a soil pH of between 3.5-5. Depending on
the clay content these soils crack during periods of very dry weather and become swollen and
waterlogged and flooded under sustained heavy rainfall. Heavy clays are normally acidic with a
pH range of 3.5-5.5. Important micronutrients are often low especially available soil calcium and
magnesium. Additionally microbes tend to fix soil phosphorus resulting in reduced availability
of this important plant nutrient. Drainage is often impeded under wet conditions due to soil
swelling and large cracks are observed when the soil dries.

Soil acidity is determined by having a soil analysis done by a reputable soil testing laboratory.
By ascertaining the pH of the soil, its exchangeable aluminium, as well as looking at several
other factors, a soil amelioration programme can be developed. Amelioration often involves the

use of limestone.

High soil acidity (pH 3.5-5) impacts negatively on plant growth for the following reasons:
e Concentrations of the potentially toxic elements aluminium, manganese and iron are
increased under acidic conditions because of their greater solubility’s at low soil pH.
» High soil acidity inhibits microbial activity responsible for organic matter decomposition.

e The efficacy of certain herbicides especially pre-emergent herbicides is reduced.
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e Highly acidic clays are less aggregated which results in low permeability and soil

aeration.

As stated earlier, the addition of limestone greatly benefits acidic heavy clays. Limestone is

beneficial because limestone:

Reduces aluminium and other metallic toxins

Improves the physical structure of the soil

Encourages microbial activity

Increases the availability of phosphorus, calcium, magnesium and other important
plant nutrients

Provides the soil and crop with calcium

Limestone should be applied 8-12 months prior to production in order for it to benefit the soil

and reduce acidity.

3.2.2 Land preparation

Land clearing

|

Ploughing

|

Rotavating

|

Bed formation

|

Planting

Figure 3: The important steps in land preparation
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Land clearing normally involves a number of operations which are aimed at removing vegetation
from the land. Brush-cutting and/or the application of systemic herbicides are/is normally used to

achieve this end.

A deep plough is made. Some farmers employ the technique called double cutting where the

plough is passed over twice on the same piece of land in order to ensure a deep plough.

After ploughing ameliorants such as limestone can be applied before the next operation is done.

3.2.3 Stale bedding
A common practice is to leave the ploughed soil undisturbed for a few days before the next
operation. This allows growth of new weeds which are destroyed before planting.

3.2.3 Bed formation
(a) Cambered beds:
Pumpkins are best grown on cambered beds since they facilitate both drainage and free vining of

the crop. Pumpkins must be given sufficient free soil in order for the vines to expose maximum
leaf area to sunlight. Cambered beds are between 15-20 feet wide. Properly composted poultry
manure is placed in heaps one (1) metre apart on the middle of the bed. Soil is taken from the
bed and mixed with the manure forming a mound. This can be done manually or using a rot
tiller. Broadcasting manure over the entire field is not necessary nor is it recommended although
it is commonly practiced. Once properly composted manure is incorporated into the mounds, no

more manure should be top-dressed on the field.
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Figure 4: Cambered Beds

(b) Flat beds:

Some farmers form flat beds and rotavate only the middle of the beds. This is possible where the
soil being used for cultivation is free draining. Seed are directly seeded on the rotavated area or
seedlings are transplanted into the middle rotavated area.

Figure 5: Flat Beds

10
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3.2.4 Spacing

Pumpkin is either direct seeded or grown from seedlings. Seedlings that have been properly
hardened before planting have shown better survival than direct seeding. Two seedlings are
placed in the prepared mounds 3-4 feet apart. If direct seeding is preferred place 3-5 seeds 2-3
cm deep on each mound and cover. Thin out after three weeks leaving two healthy seedlings per

mound.

3.2.5 Hillside Farming

When growing the crop on hillsides, soil conservation becomes an important consideration. It is
best to develop contour benches 3-4 feet wide. Minimal till is preferred. The only disturbance
of the soil is in the formation of the mounds which are made to a fine tilt. Ameliorants are added
and either seedling is transplanted or seeds are directly seeded into the mounds.

4.0 FERTILIZER USAGE

Inorganic and organic fertilizers are used quite extensively in pumpkin production. There are
guidelines that have been developed when using both forms of fertilizer that prevent risks to

human health and safety.

4.1 Inorganic Fertilizers

These are normally applied as compound fertilizers having varying ratios of nitrogen,
phosphorus and potassium. It is quite commonplace to find that no soil testing is done before
these fertilizers are applied and more often than not there is overuse. The common practice of
sharing advice between farmers based on trial and error can lead to one set of recommended
practices not being as effective in another situation. Basic guidelines based on the requirements
of the crop have been established. These guidelines take into consideration all other aspects of
the agronomy of the crop.

A number of fertilizer regimens have been developed. They are recommended following soil

testing and making the necessary adjustments to the soil. The general principles that are followed

in the determination of a fertilizer requirement for pumpkins are:

11



Good Agricultural Practices — Pumpkin

The application of a compound fertilizer with a high percentage of phosphorus one week
after germination such as 12:24:12 at a rate of 28 grams per mound

At 3 weeks old apply 28 grams of Calcium nitrate per mound

At vining apply a high potassium compound fertilizer such as 12:12:17:2 at a rate 84
grams per mound.

At 8 weeks old apply another high potassium fertilizer such as 9:6:24 at a rate 84 grams
per mound.

Apply a foliar fertilizer such as nutrex 20:20:20 every 2 weeks for the first six weeks
following planting.

Apply a foliar micronutrient fertilizer such as Calmax every 2 weeks for the first 6-8
weeks

Apply foliar fertilizers such as nutrex 20:20:20 every 2-3 weeks for the first 6 weeks of

HAZARDS ASSOCIATED WITH INORGANIC FERTILIZERS

When using inorganic fertilizers or any other agro-chemical it is important to wear
gloves that are impermeable to chemical seepage. Allergies that express themselves as
skin rashes are known to be caused by some fertilizers. The dyes used on some

fertilizers are believed to be carcinogenic. Protect the skin at all times!

4.2 Organic Fertilizers

Organic fertilizers can be derived from both plant and animal material. The use of animal manure
is far more common during the production of pumpkins than composted plant material. Animal
manure may be derived from poultry, small and/or large ruminants including sheep, goats, dairy

and beef lot operations, pigs and horses. Of all these forms of manure, poultry manure is by far

the most common source of animal manure used in our production systems.
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The danger with the use of animal manure is, in almost aflscdbese forms of manure are
applied raw onto the fields. Animal manure has been well assibciate major outbreaks of
food borne illnesses worldwide. Animal manure is known to contain vegly tavels of
dangerous microorganisms that can result in human illnesses. TbkskeBalmonellaE. coli
157:H7,Cryptosporidium sppand the tetanus bacter@lostridium tetani. In addition, it can be
a major pollutant to surface and ground water and to the atmospheiis,aanthjor contributor
to algal bloom on surface water. For these reasons, untreated ananale used in the
production of edible produce implies a greater contamination risk t@mumealth and is not
recommended. Animal manure may constitute an important source ofmlamnts if it is
properly treated (i.e. composted) before application onto the fietlde inanure is inadequately
decomposed then the risks will far outweigh the benefits, thus thdergamper composting. It
is also important to fallow the land even when composted manwassad in order to further
prevent the possibility of pathogen build up. Figure 6 shows manure staetbnierigation

channel. Figure 7 shows improper storage of manure.

Figure 6: Bags of manure stacked near to irrigation channel this practe can contaminate

irrigation water.
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