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FOREWORD

The Common or Dry Bulb Onion (Allium cepa L.) is one of the few bulb crops used
for food. It is popular as a vegetable, but is used more often as a seasoning. Onion is
second only to tomato in world vegetable production and demand is generally
inelastic.

In the Caribbean, over 8,000 tonnes of onions are imported annually at a cost of
approximately EC$11 million mainly from Netherlands, USA and Spain. Foreign
exchange savings through import substitution is a priority for Caribbean governments,
and onion shows potential for this purpose.

Onion is currently being produced in Antigua, Barbados, Grenada, Jamaica,
Montserrat, St Kitts, Nevis and St Vincent. Research is aimed at increasing self-
sufficiency in onions in these countries. While intra-regional exports could also be
considered at certain periods of the year particularly when the world market price
for onions is high, it is doubtful whether extra-regional exports would be feasible.

The major constraints to achieving self-sufficiency have been seasonality of
production, limited availability of water for irrigation in some countries, poor shelf-
life of most short-day varieties and a host of pests and diseases which make onion a
“high risk” crop for growers in the Caribbean.

The scale on which onion is grown varies from one country to another eg. in
Montserrat, production is characterised by small plots 0.05-0.1 ha (0.1- 0.2 ac) in area,
while in Barbados the crop is grown on a larger scale i.e 1-5 ha (2.5-12 ac) mainly by
sugar cane farmers and specialist vegetable producers, but a few small farmers have
started production during recent years. The production system varies from totally
manual in St Vincent to partly mechanised in StKitts to nearly fully mechanised
(except for the harvesting operation) in Barbados.

Although the climatic conditions within the Caribbean region are relatively
uniform, onions are sensitive to small environmental changes, even at a particular
site from year to year, and varietal performance may vary slightly from country to
country. Itis therefore important to note that when new varieties are being introduced,
they should be tested in small plots alongside proven varieties over at least two
seasons before acreages are increased.

This bulletin seeks to bring together information gathered from a number of
sources, including farmer experience over the past two decades to provide both large
and small scale onion growers in the Caribbean with comprehensive production and
post-harvest recommendations which are relevant to the prevailing environmental
and economic conditions. The bulletin is divided into three sections:

Section]  overs detailed recommendations for the production of the onion crop.

SectionII describes the major aspects of post-harvest management of onion
bulbs.

Section IIl  gives general information on the maintenance of equipment and on
pest and disease control methods.
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SECTION II

11. Post-harvest management

The objective of any grower should be to provide the consumer with the best
possible produce. Where onions are concerned, the following characteristics
should be aimed for :

- Bulbs well covered with dry scales (no fleshy scales exposed)
- Dry, thin necks

- No root growth

- No sprouting

- No disease

- No splitting of bulbs

Although the post-harvest technology of onions is well documented for
temperate conditions, and a number of sophisticated handling systems is available,
most of these are either unsuited to the needs of Caribbean growers and marketers or
are too costly. Therefore only simple handling systems which should be affordable
and are compatible with the present conditions prevailing in the region will be
described here.

Drying and curing

Proper drying and curing of onion bulbs is necessary to minimize disease deve-
lopment after harvest. In the tropics drying and curing take place simultaneously.
Optimum conditions are 27°C (80°F) and 60% relative humidity. An air flow of 7 m?
(250 ££*)/min/ton has been recommended by researchers working in this area. The
aim of the process is to remove about 4-5% moisture to produce bulbs with tightly
closed necks and dry outer scales which ‘rustle’ when handled. Further shrinkage
due to water loss is minimized during marketing and storage.

Field drying or ‘windrowing’ as it is called, is the cheapest method of drying
available and should be used whenever possible, particularly if the crop is destined
for the local market where standards are not expected to be as stringent as on the
export market. After harvest, bulbs with tops attached, should be laid in one layer on
the beds in the field to dry, if weather conditions are suitable. In the Caribbean how-
ever, these conditions are not always easy to predict, since even in the ‘dry season’
a number of rainy days may be experienced. When arranging the bulbs on the beds it
is best to cover the bulbs in one row with the leaves of another, so as to avoid ‘sunburn’
of bulbs. If in fact heavy rains do occur during the windrowing period, it is advisable
to turn the bulbs so as to assist in drying. This is more feasible if production is on a
relatively small scale.

In the wet season a 37% loss from rotting and physiological weight loss may
occur after windrowing in the field for 14 days. Under these conditions or if
praedial larceny is a problem, it is advisable to dry bulbs in a protected, covered area.
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The drying method used will depend on the scale on which the crop is being
grown. If the crop is very small, it may be placed in portable wooden trays (Figure 18)
which can be stacked up to 10 high in a safe area near the farmhouse, exposed to
sunshine when possible and protected from rain. Alternatively, the trays may be
per manently placed in a simple wire sided shed with enough overhang to protect
the bulbs from rain. An additional design for a permanent drying shed is shown
in Figure 19. It is important to position these sheds so that there is maximum air
movement through the bulbs.
Another possible design for a
drying/storageshed forsmall-scale
production is shown in Figure 20
Here the roof is made of clear plas-
tic which results in elevated tem-
peratures being produced in the
shed. After drying has been com-
pleted, coconut leaves or shade
netting should be placed over the
roof for storage of bulbs.

Two additional designs for drying

Figure16 Onion bulbs windrowed in the 2nd storage are shown in Figures

field 23 and 24. The first is a zinc roofed

structure with permanent mesh

wire shelving. In this case air movement is improved by using a small blower
fan, and a suction fan to remove the moist air above the onions.

The second design could be used for slightly larger scale production e.g. more
than 0.4 ha (1 ac) as it allows for easier handling of the crop. Instead of permanent
shelving, plastic ventilated field crates which hold approximately 14 kg (30 Ib) of
bulbs are used. The stacks of field

crates with the bulbs are placed in
the raised shed with a clear plastic
roof to aid the solar drying process.
After drying has been completed, a
retractable shade is extended to
protect the stored bulbs from the
sun. Wire siding protects the bulbs
from praedial larceny.

In the interest of reducing cost,
make use of the sun and wind
wherever possible to help dry the

crop. In some cases field drying
may be combined with solar drying
under cover to produce a better
quality crop.

Figure 17 Drying bulbs in a covered area
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Figure18 Drying/Curing trays for onions (FAO Manual)

Paer cEAF n-o/u

Figure19 Permanent shed for outdoor drying of onions (Ministry of Agriculture,
Jamaica)
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onions (Ministry of Agriculture, Jamaica)

An example of a solar dryer fitted with a fan is shown in Figure 23. This type of

dryer has been used successfully in Barbados.

Dryers driven by electricity or diesel fuel have also been used in Barbados, but
of course these methods are costly. In the case of the diesel powered dryers, oil leaks

may occur and can cause contamination of the crop.
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Figure 21 Concrete (or zinc) shed for semi-commercial drying and storage of
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Bulbs may be dried with or without tops, but where natural air movement is
being used, it would be advisable to remove the tops before drying. This is more easily
done after windrowing for at least two days when the tops have wilted.

A comparison of storage of solar-dried and windrowed bulbs indicated that
large bulbs in particular which were solar-dried stored better than those which had
been windrowed.

Topping and tailing

After a windrowing period of about 10 days, bulbs should be topped and tailed.
If necks are thin and the drying process is complete, this should be easily achieved
using a sharp knife. Bulbs with dry, well sealed necks should result. Even though
this is the target, some bulbs will inevitably have thicker necks which may not be
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Figure 22 Large-scale passive solar onion dryer (Virginia Polytechnic)
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Figure 23 Side view of solar drying facility (Barbados Agricultural Development
and Marketing Corp.)

completely sealed. To allow these to dry out, it is recommended that the topped and
tailed bulbs should be allowed to remain in the sun for a few hours to allow the cut
surfaces to dry. At this point, any rotted or damaged bulbs should be discarded.
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Packing and transport

The method of packing will depend on the destination of the crop. If the crop is
to be marketed immediately, then mesh bags holding 23 kg (50 lb) are generally
used. However, some researchers have observed that small bulbs store better in
smaller lots e.g. 5 kg (11 1b) than in larger 10-20 kg (20-40 Ib) lots. Do not use bags
with solid bands since this tends to encourage rotting of bulbs in this area. Stacking
of bags should be avoided if possible at this point. Tagging of bags to identify
growers is recommended so that problems with quality may be reported and if
possible corrected.

Only firm, healthy bulbs should be bagged. Although some thick necked bulbs
are generally acceptable on the local market, these should be marketed only for
immediate consumption. The weights of bags should be adjusted in the field before
being placed on the transport vehicle. Since the reduction of handling is of primary
concern in the post-harvest management of onions, it is recommended that wherever
possible, the wholesaler should collect the onions directly from the field.

If the wholesaler has the facility of a forklift truck at the warehouse, then the bags
should be packed on to pallets which are already on the tray of the vehicle. Care should
be taken by workers loading the onions not to drop the bags or to pack them more than
six bags high. The bags may then be easily off-loaded at the warehouse or delivered
directly to retailers with minimum damage. The actual packing process should be done
carefully, and workers should realise that throwing bags on to trucks will cause bruising
of bulbs which will inevitably lead to spoilage.

If the crop is to be collected from the grower within a day or two of harvest, then the
bags should be packed carefully on to a farm vehicle and transported to a farm shed for
temporary storage.

Figure 24 Farmer transporting onions for temporary storage
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Storage

Planned production to avoid extended storage

Although the more recently selected onion varieties produce firm bulbs which have
arelatively long shelf life, storage losses are inevitable, and storage involves additional
costs. As long as irrigation is available, the aim should therefore be to extend the
length of the growing season so that the crop is more uniformly distributed over
the year, and there is less need to store onions for any extended period. There may be
aneed to offer some price incentive to growers with irrigation to produce during the dry
season.

Temporary “on-farm” storage

If bulbs are to be stored for about one week on the farm, they may be stored in a farm
shed. This shed should have a high roof and wire sides, allowing good ventilation, and
protection from rain. It should be fitted with pallets, and the bags should be packed
around the edges of the pallets (at a maximum height of six bags) with a free area in the
centre of the pallet to allow air circulation.

Figure 25 Stacking arrangement of onion bags for temporary storage

If on the other hand, the crop is to be stored for more than one week “on-farm”
before being marketed, ventilated field crates rather than bags are recommended.
Bulbs should be placed directly in these crates in the field so as to minimize handling.
The crates are easily stacked without damage to the bulbs while being transported to
the shed or during the storage period. At the time of sale, the bulbs should be inspected,
and any damaged or otherwise unmarketable bulbs removed before bagging takes
place. Again, the bags should be packed on pallets as described above while awaiting
collection.

40



Warehousing

Warehouses used for onion storage during marketing should exhibit features
similar to the on-farm sheds. They should have good ventilation and air movement if
possible, as well as a provision for removal of the moist air from above the onion stack.
Two main types of extractor fan are available. One uses electricity asits source of energy,
while the other uses wind. Bagged onions should not be stored for more than a month,
and should always be arranged on wooden pallets as described above.

Storage conditions

Recommended long term commercial storage conditions for onions are 0°C (32°F)
and 65-70% humidity. These cold storage conditions are reported to maintain
dormancy and keep bulbs relatively free from decay; but cold storage is expensive,
and the handling of the bulbs after removal from cold storage under tropical
conditions can sometimes present problems due to moisture condensation which
may pre-dispose bulbs to decay. Gradual warming of the bulbs under conditions of
good air movement will assist here.

If cold storage is not used,then relatively high temperatures of 25-30°C (77-86°F)
must be considered for short term storage, since intermediate temperatures of 5-20°C
(41-68°F) will cause sprouting. Under these high temperature conditions however,
desiccation and disease losses increase. Humidity does not appear to affect
sprouting, but high humidity will increase rooting and decay. Some researchers
have found that it is better to use storage conditions which reduce disease rather
than desiccation under ambient conditions in the tropics.

Storage problems

Disease rather than sprouting is the major cause of onion storage losses in the
Caribbean and black mould caused by Aspergillus niger is the most commonly
occurring storage disease. This fungus is well known to exist under high temperature
conditions. Two types of symptom have been observed in Barbados - a dry powdery
black blemish mainly on the outermost dry scale or sometimes along the veins of
the first fleshy leaf, and a wet symptom on the first fleshy leaf. A degree of the dry
Aspergillus is acceptable on the local market, but would not be acceptable on the
export market. Bulbs showing the wet symptom are totally unacceptable.

Research in Australia has shown that Aspergillus infection starts in the field as
early as six weeks before the crop is harvested. It is advisable therefore to control
the disease in the field if the crop is to be stored. Barbadian farmers have used
Benlate® during the last month before harvest with some success, but research is
continuing in an attempt to identify alternative control measures.

Soft rot caused by Erwinia spp. may also account for a high percentage of storage
losses. This occurs most frequently in humid weather and can cause considerable
losses particularly in thick necked bulbs which are not well cured. Bacteria may enter
the neck tissues as bulbs approach maturity and invade one or more of the fleshy
scales causing them to become water-soaked and pale yellowish to light brown. The
bulbs eventually become soft and a foul smelling liquid is emitted at the neck if
bulbs are squeezed.
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