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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 St Kitts 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.

Section I  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.

Frances Chandler
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SECTION I

PRODUCTION PRACTICES FOR GROWING ONIONS

Onion requires a high level of management and considerable inputs, particularly
in the areas of pest, disease and weed control. Unless the crop is mechanised, it is very
labour intensive and therefore not attractive to many growers. Since timeliness of
cultural operations (e.g. land preparation and pest control) is important, growers
who have their own equipment have a distinct advantage over those who have to
rely on contractors to carry out these operations.

1. Site selection & Land preparation

Onions should be planted on flat or gently sloping land which is prone neither to
erosion nor flooding. The site should be easily accessible since frequent inspections of
the crop are necessary and theft is often a problem in isolated areas. Areas which are
naturally sheltered from strong winds are recommended.

The crop should not be planted in the same field more than once every four years.
This is a precaution against the build-up of nematodes and diseases like Sclerotium
rolfsii and Fusarium sp. which may reduce yield. Sugarcane and sweet potato are
among the best crops to precede onions in a rotation. Since Xanthomonas campestris
which causes “blast” disease has been isolated from many leguminous crops, it is
wise to avoid these in your rotation.

Fields should be relatively free from weeds, particularly nutgrass (Cyperus
rotundus), devil’s grass (Cynodon dactylon) and other perennial weeds. The slow
establishment of the onion seedling makes it susceptible to weed competition
particularly in the early growth stages. The land preparation methods used will
depend on a number of factors, including the type of crop preceding the onion crop.

Fields coming out of sugar cane

If the field has not been burnt, it will be necessary to chop and invert the large
quantity of crop debris which will remain on the field. If this is not done well, the
sugar cane will grow again, and this will affect the growth of the onion crop.

Chopping and inverting debris
The field should be disc-harrowed in two directions. A disc plough is sometimes
used, but this will not chop the cane stubble as effectively as the harrow.

Loosening compaction

The field should be subsoiled to loosen compaction resulting from the passage of
heavy implements over the field during the past season. Subsoiling also removes
hard pans and improves drainage.



Soil refining

Onion, like most other vegetable crops, requires a fine soil tilth. This is usually
achieved by rotavating the field. However, care must be taken to avoid the overuse of
rotavation since this can cause the breakdown of the soil structure and crusting of the
soil surface which will hinder seed germination. A power harrow may be used under
conditions which are too wet for a rotavator. On light soils, rotavation is sometimes
replaced by power harrowing which also assists in levelling the field.

For successful seeding, land preparation should be complected far enough in
advance to allow a fine tilth free of clods to develop by weathering. In addition, cane
stumps and stones should be removed since these will cause obstruction to ti.c seed
drill and may result in a poor crop stand.

Bed formation

During the dry season or in well-drained soil, very shallow beds are produced by
the pressure of the tractor wheels, so that the wheelmarks separate the beds.
However, during the wet season or if the soil tends to waterlog, slightly higher beds
are produced by ridging with a fur-
rowing implement and levelling the
tops of the ridges with a rotavator
with the back flap down. Storm-diver-
sion drains should be constructed to
protect the plot from runoff during
heavy rains, particularly if the area is
sloping.

AT .. O, Rolling
Figure 1 Ridging to produce seedbeds The rolling of beds with a Cam-

bridge roller both before and after planting, ensures that the seed and soil come
into contact and that seeds do not fall into air spaces between soil particles. Rolling

has been shown to improve germination.Tractor speed should be approximately
3 km (1.3 mls) per hr.

Fields coming out of vegetables

If the onion crop is following
another vegetable crop, then soil
preparation is much simpler since
primary preparation would already
have been done.

If time is available, the original
beds and wheelmarks may be chisel
ploughed before re-marking and roll-
ing in preparation for the new planting.

If replanting must be done im-

mediately, the tops of the beds may
be rotavated and the new crop planted the same day.

Figure 2 Rolling beds has been shown to
improve germination
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2. Variety selection and planting times

When selecting varieties, a number of factors must be considered eg. yield,
consumer acceptability, shelf-life and the expected market situation at harvest time.

Bulbing in onions is affected by day length and temperature. A long day variety
grown under short day conditions will continue to produce leaves without producing
a bulb, while a short day variety grown under long day conditions will bulb at a
very early stage when the leaf area is small, and therefore a very low bulb yield will
be produced. High temperatures increase the rate at which bulbing occurs. Since
varieties are bred for specific conditions and therefore have a limited area of adapta-
tion, it is recommended that only varieties which have been tested under local condi-
tions should be planted commercially.

A large proportion of the onion crop in the Caribbean is planted under rainfed
conditions during August to October which means that maturity of the main crop takes
place over a limited period from December to March and severe competition exists
on the market at this time. CARDI is therefore recommending that emphasis should
be placed on varieties with a long shelf- life for this planting season.

Although it is always more advisable to plant varieties with a long shelf-life,
varieties with poorer storage characteristics but excellent yields may be planted
“out-of-season” (November — March) with irrigation since the market at harvest
time (May/June) tends to be less competitive, and crops are usually sold promptly
after harvest. However, if wet conditions occur at harvest these varieties will be
very prone to rotting, and post-harvest losses may be high.

Crops which are planted in June/July will mature in the wet season, and the risk
of post-harvest losses is high. Varieties with firm bulbs and a long shelf-life are
recommended for this season. The planting seasons for the various countries are
described in Figure 3 and the varieties which are currently being grown in the various
planting seasons are listed in Table 1.

T T i
COUNTRY | JAN. n:n.[ MAR.| APR.| MAY| JL‘N,{_NL .auc,‘sml OCTL NOY.| DEC.
_—— N T —— :

BARBADOS

Low Ranfall Arca
(750 mm)

1nUHigh Rainfall Area
(1100 mm}

ANTIGUA

TR
i Wi

Green Onion ///’///
ST.KITTS .A i [T ._
NEVIS @ 1
M()N‘ISI-‘.R;:\; )

Higher Altitude -

Lower Altitude

Out of Season
it | |

ST. VINCENT |

JAMAICA % 7 7

%4 RRIGATED [l RAINFED

Figure 3 Planting times
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the Caribbean

Variety

Description

Countny

Table1 Onion varieties grown commercially in the various planting seasons in

Planting Season

Arad (H60) Highyield, flat yellow globe Barbados January, February, July,
(Hazera Seed Co.) bulbs with thick dark brown August - December
scale leaves, mild flavour, good
storage
Antigua January, February
Montserrat September - January
June/July (green onion)
Grandstand (H7) Good yield, firm yellow globe/ Barbados January, February,
(Hazera Seed Co.) high globe bulbs, mild taste, August - December
excellent storage
St Kitts/Nevis September - February
Antigua August - October
August - December
(green onion)
Montserrat September - January
St Vincent Sy tember/October
Texas Early Grano 502 Moderate yield, relatively St Kitts/Nevis September - December
(various seed companies)  large, yellow bulbs, mild
taste, short storage life Jamaica Year round
Yellow Grano Similar to Texas Early Montserrat September - December
(various seed companies)  Grano 502 St Kitts/Nevis
Antigua January, February
August - January
(green onion)
Granoble Moderate yield medium sized St Kitts/Nevis September - December
(Sunseed) yellow globe bulbs, mild taste,
short storage life
Barak (H8) Moderate yield, medium sized Antigua December, January
(Hazera Seed Co.) yellow globe bulbs, intermediate
shelf-life
Ben Shemen Intermediate day, yellow Antigua February, March
{Hazera Seed Co.) variety, long shelf life January - April
(green onion)
Red Creole (Sunseed) Red variety with short shelf-life Antigua August - October
El Toro (for green Medium sized white bulbs -
onion only) (Sunseed) poor storage Antigua August - January
Nissan (H9) Good yield, medium to large,
(Hazera Seed Co.) yellow bulbs with dark brown
scale leaves -good storage Montserrat September - January
Mercedes (Petoseed) Good yield, medium to large, Barbados September - February, July

yellow bulbs, light brown scale
leaves, good storage

4
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Grandstand matures slightly later than
Mercedes and produces medium sized
yellow bulbs with dark brown scales and

long storage life.

Mercedes is the earliest maturing of
the varieties. It produces medium to large
yellow globe bulbs with light brown
scale leaves and long storage life.

Arad is alate maturing high yielding
variety producing yellow flattened
globe bulbs with dark brown scale
leaves and long storage life.

Windbreaks

If fields which are exposed to strong winds must be used, temporary windbreaks
of sugarcane, corn or sorghum should be planted at intervals to protect the crop.
Observations over several years have shown that windbreaks have favourable effects
on plant vigour, tip burn, ‘blast’ and bulb size. The windbreaks should be planted in
advance of sowing the onion crop and should not be allowed to become too tall and

to damage the crop by lodging.



3. Seed selection, storage and treatment

Seed should be obtained from a reliable seed company. Seed cost is relatively low
compared to the total cost of production of the crop and therefore only good quality
seed should be used. Hybrid varieties are more expensive than out-pollinated varieties,
but they have the advantage of producing more uniform crops.

Seed should be fresh, and the germination percentage should be checked before
planting. This can be done by placing seed on moist absorbent paper in a covered
saucer, and counting the germinated seeds after seven days. At least 80% of the seed
should germinate. The average viability of onion seed stored in sealed cans under
ambient conditions is one year but if conditions of 15°C (60°F) and low relative
humidity are used for storage, seed may last an additional season without
significant loss of viability.

Figure4 Seed germination should be tested before
sowing

Seed should be treated with a fungicide like benomyl (Benlate®) or captan (Captan®)
before planting. Seed treatment, in addition to protecting the seed from diseases,
also assists in their free flow in the precision seed drill.

Indications are that a sodium hypochlorite (bleach) solution containing
1.0-2.5% chlorine may be beneficial as a seed treatment where bacterial pathogens
might be present on the seed.

Seed requirement

Since seed size varies with variety, the seed requirement will vary accordingly.
As a guide use 5.6 kg seed /ha when planting five single rows per 165 cm (5.5 ft) wide
bed with a spacing of 2.5 cm (1 in) between the seeds within the row. For smaller
plots, seed requirement may be roughly calculated at 0.5 g per 30cm (1 ft) of bed if
the above spacing is used.



4. Planting

Onion may either be direct-seeded or transplanted. Transplanting is labour-
intensive, but may be necessary if weed control is expected to be a problem or if land
preparation is less than optimal.

A comparison of production factors for the two planting methods is given in
Table 2. The choice of method will depend on available resources.

Table 2 Comparison of production factors for direct seeded and conventionally
transplanted onion crop

Production factor Direct seeded Transplanted

Equipment Planter necessary unless No equipment needed
area very small. Thinning
may be necessary if

planter is not used

_optimum plant
opulations

N i

Soil conditions Well prepared land and Land preparation not as
adequate moisture needed  critical
for good germination

e




Transplanted crop

Growing good seedlings for transplanting

= An area in the vicinity of the field to be planted is forked to 20-25 cm (8-10 in)
depth and allowed to weather for 7 days before reforking to produce a fine tilth.

= Slightly raised beds about 6 m x 1.2 m (20 ft x 4 ft) are made.

A complete NPK fertilizer e.g. 7-14-14 or 12-12-17+2 is broadcast and incorpo-
rated, and the bed surface is raked level. All coarse material is removed. Beds
are treated with an insecticide such as Diazinon® and watered thoroughly.

- Shallow drills 0.6 cm (0.25 in) in depth are made at 10 cm (4 in) intervals across
the width of the beds and seeding is done. Drills are covered and the area is
watered.

- Saran shade netting (50%) supported at about 1 m (3 ft) above bed level
improves germination and encourages rapid growth of seedlings. The shade
1s removed when seedlings are about 15 cm (6 in) tall to allow them to
harden off.

Transplanting onion seedlings

e Seedlings are transplanted during the late afternoon about 6 weeks after
seeding when they are about 15-20 cm (6-8 in) tall. The earlier transplanting
is done, the less shock there is to the seedling. Late transplanting is associated
with failure to bulb.

- The field is soaked and shallow furrows 8 cm (3 in) deep are made at the required
spacing (this will vary slightly from country to country).

- The seedlings are carefully lifted from the nursery bed and placed at 8 cm (3 in)
intervals along one side of each open furrow. Pushing the soil from the other side
of the furrow draws the seedlings in an upright position. The soil is then firmed
from both sides of the planted furrow. Planting too deeply causes poor growth
and no bulbing. Seedlings are watered immediately after transplanting.

Direct seeded crop

Small plots may be direct seeded manually or with a handpushed seeder (Figure 5).
With the Earthway® Seeder, the seeding mechanism consists of a circular seed plate with
holes, fitted to a hub inside the seed hopper. Seed plates are selected according to seed
size and required planting distance. A radish seed plate with every other hole blocked
gives a good distribution of onion seed. If the percentage germination is below 80, none
of the holes should be blocked. A coulter makes a shallow drill in the soil, the seed falls
into the drill, and a chain draws soil to cover the seed.

The Stanhay® S870 Precision Seed Drill (Figure 6) is the most commonly used tractor
drawn seeder in the Caribbean and is recommended for plots larger than 0.4 ha (1 ac)
since planting density is in the vicinity of 1.2 million plants/ha (475,000/ac). Itis a belt
type seeder, and the number of holes in the seed belt and the gear drive from the master
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land wheels govern the distance between seeds when planted. There are four gear
ratios permitting four seed spacings for any given belt. The seed is placed in a hopper,
and the flow from the hopper into the seed chamber is controlled by a “choke”. The
underside of the seedbelt is supported by a “spring base” which also helps control
seed delivery. Distance between rows is controlled by the mounting of the seeder units
on the tool bar. The minimum distance between single rows on a tool bar is 21.5 cm
(85 in).

A plain rubber belt punched with 90 holes on A pulley will space seed 2.5 cm (1 in)
apart, on B pulley 3 cm (1.25 in) apart. Hole size is #10 or #11 depending on the variety.
An A2 spring base and T choke are recommended. For double rows, belts with two
rows of holes and double coulter shoes are used. Tractor speed should be 3 kmph
(2mph). Seeding depth should be 0.6-1.3 cm (0.25-0.5 in). In rainfed plots where rainfall
is uncertain a planting depth of 2.5 cm (1 in ) is recommended.

Kickstand to hold planter upright
Belt

Pulley

Coulter

Cover chain

Rear wheel

Axle

Row marker bracket
. Handle

10. Seed hopper

11. Row marker shaft
12. Handle bracket.

W OXNRNA BN

Figure 5 Earthway® Seeder - Model 1001B
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Key Chart:

T. Spring Tensioner M  Rear Wheel

V. Pressure Spring K. Knee Joint

H. Drive Pulley C. Chassis Linkage
Y. Clamp Screw F. Front Wheel

L. Coulter G. Coverer

W. Stop S. Scraper

Figure 6 Stanhay® precision seeder (chassis with coulter and knee joint
assembly)
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Recommended pre-planting checks when direct seeding crops with the
Stanhay® precision seed drill.

Since mistakes made at seeding will be carried throughout the life of the crop, the
importance of efficient seeding cannot be over emphasised. Before planting, the fol-
lowing checks are recommended to ensure that the machine is operating efficiently:

¢ Ensure that all drive belts are in good condition and are correctly tensioned.

* Clean seed box and seed chamber in particular. Seed dressing may accumulate
under the repeller tyre and repeller wheel.

® Check the condition of the repeller tyre. This keeps the seed circulating and
prevents double seeding. Very abrasive seeds like onion seeds may cause wear on
the repeller tyre, particularly in the centre. Worn tyres should be replaced.

e Check that the rubber flap in front of seed chamber is in good condition.

e Ensure that the choke is fitted correctly. It should fit flush into the recess provided
and not project into the seed chamber since this will cause damage to seed.

¢ Ensure that the spring base is fitted correctly, i.e. with the short end towards the
rear of the seed drill,

* Ensure that all pulleys are running smoothly.

* Check that V-belts from master land wheels are fitted to the required pulley.

Before fitting the seedbelt to the seedbox, carry out the following checks and
make the necessary adjustments:

¢ Spin seeder pulley by hand with cover plate on seedbox. Slacken cover plate
screw. If the box runs more freely with the loosened cover plate, it implies that
the repeller tyre is binding on the cover plate. To correct, remove the repeller
wheel, take off the repeller tyre and sand wheel on both sides lightly until wheel
spins freely when cover plate is tightened.

e Check that fixed roller and belt tension roller are spinning freely. If necessary,
lubricate with gasoline, but do not use oil. If still tight, tap on the spindle to slacken
slightly.

¢ Check spring tensioner setting, i.e. distance between the centre of the fixed roller
and the centre of the belt tensioner. This should be 7.9 cm (3.1 in) when no seed
belt is fitted. The adjustment may be made by loosening the fixing screws and
adjusting the bracket of the tensioner.

* Ifseeder is still not running freely, the chain guard should be removed and the two
chains adjusted so that they run easily without any tight spots.

e Check tracking of the seedbelt. If belt is rubbing on the cover plate or the inside
surface of the seedbox, adjust by bending the belt tensioner slightly. If this
adjustment is not made, belts will wear at edges, and excessive seeding will occur.
Cover plate and seedbox surface will also become scored.

11



Select correct belt for the crop to be planted, and ensure that it is fitted correctly.

When fitting seedbox into coulter, ensure that the pin at the front of the box fits
into the hole at the top of the coulter. Hand tighten the screw at the side of the
seedbox.

Check adjustment of master land wheels. This adjustment must take into account
the differences between the depth of the seedbed and wheeltrack. Ensure that land
wheels are making sufficient contact with the soil surface to turn the seeder
mechanism.

The seeding operation

Figure 7 Direct seeding with a Stanhay® seed drill

Using a Stanhay® precision seed drill

With seed in the seedboxes and the planter raised off the ground, turn the master
land wheel slowly in the direction of travel and observe discharge of seed at
delivery end of seed box.

Slowly lower drill into work while driving forward. Depth of planting should be
1.3 cm (0.5 in). Try to avoid jerky movements since these tend to compact seed in
the seed chamber and may jam seed belts causing drive belt to slip. Note that
filling of seedboxes with seed should be done in the field to avoid similar
compaction of seed when the drill travels with seed in boxes. If the machine is
lowered into the work when the tractor is stationary, the drills will run backwards
and may pick up soil clods in the coulters which could jam the belts. Always keep
seed box lids closed when drilling as soil may be thrown up into the boxes by the
tractor wheels.

Some seed drills are fitted with flashing light signals which indicate if the drill
unit is not working, as well as a signal which indicates when the seed hoppers
are almost empty of seed. However, in spite of these signals, it is advisable to
have a reliable person walking behind the drill to clear any obstructions which
may block coulters, and ensure that V belts turn consistently. (This is made easier
by painting a small white mark on each V belt).

12



Figure 8 Directseeding with an Earthway® seeder

«  Pour seeds into the seed hopper. Do not fill the hopper above the centre of the
seed plate.

s Set the planting depth by adjusting the coulter. There are graduations on the front
angles of the seed chute. Move the coulter until the top edge is in line with the
desired planting depth. Re-tighten wing nut after adjustment is made.

o Mark out the first row with string and stakes. Lower the row marker shaft and
adjust the row marker to the proper width for the next row.

»  Lift the kick stand over the front wheel. Be sure that the cover chain follows
behind the coulter. Move the planter forward and tilt the seeder to the right as
you move down the row to help remove all the seed from the hopper.

Spacing recommendations

Antigua Five or six rows per 1.5m (5 ft) wide bed. Spacing within the row
should be 2.5 cm (1 in).

Barbados Five or six single rows per 1.8 m (6 ft) or 1.6m (5.5 ft) wide bed are
usually planted 23 cm (9 in) apart. Four or five double rows 5 cm
(2 in) apart may also be used to good advantage. Spacing within
the row should be 2.5 cm (1 in).

Grenada Five rows per 1.2 m (4 ft) wide bed. Spacing within the row
should be 5 cm (2 in).
Jamaica Wide spacing technique. Two rows initially at 40 cm (16 in) on a

1 m (3 ft) wide bed with an intermediate
row created at thinning.

Close spacing technique. Three rows 20 cm (8 in) apart per 1 m
(3 ft) wide bed. Spacing within the row
should be 5-6 cm (2-3 in).
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Montserrat Three rows per 1 m (3 ft) wide bed. Five rows should beused on 1.5
m (5 ft) wide beds. Spacing within the row should be 2.5 cm (1 in).

St Kitts/Nevis Five rows 20-25 cm (8-10 in) apart per 1 m (3 ft) wide bed. Spacing
within the row should be 2.5 cm (1 in).

St Vincent Four rows per 1.2 m (4 ft) wide bed. Spacing within the row
should be 2.5 cm (1 in).

5. Germination

As long as viable seed is used, and adequate moisture is available, the crop
should emerge in 7-10 days. Daily inspections are recommended during the seedling
stage since emerging seedlings are very vulnerable to pests and diseases. Immediate
corrective action should be taken if problems occur. Germination and early seedling
development problems have been experienced on black soils in Barbados during
March and April when mid-afternoon soil temperatures as high as 46°C (115°F) at
the soil surface have been observed. Frequent light irrigations will assist in cooling
soil surfaces under these conditions.

Identifying causes of a poor crop stand

If the crop stand is disappointing in spite of making all the pre-planting checks
recommended earlier for the Stanhay® seed drill, failure may be due to any of the
following;:

* Poor seedbed preparation - especially over-compaction of soil.

¢ Failure to centre the machine between wheel tracks by use of stabilising bars or
chains. This causes crooked rows and loss of outer rows.

* Stumps, rocks or other obstructions in path of seed drill which prevents efficient
covering of seed.

* Soil sticking to rear wheels of the seeder units and dragging the seed.
* Operating the tractor at too fast a speed.

* Failure to use seed dressing. Note that seed dressing ideally should contain both a
fungicide and an insecticide. However complete seed dressings are often not
available.

* Using seed of low viability. The germination of seed should be checked before
planting.

¢ Too much or too little irrigation. Emerging seedlings are very susceptible to
drought, but excessive irrigation will break down the soil surface structure causing
crusting which will hinder seedling emergence.

* Heavy rainfall after Dacthal® pre-emergent herbicide treatment. In very rainy
weather, it may be advisable to allow seedlings to emerge before applying
Dacthal®, since heavy rainfall can leach Dacthal® into the area of the onion
seed and prevent its germination.
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Growth stages of the onion plant

It is important to be able to recognize the various growth stages of the onion plant
since application of some pesticides (usually herbicides) is related to these growth
stages, and damage may result if timing of applications is incorrect.

The early growth of the onion plant may be conveniently divided into four stages.

(i) THE LOOP STAGE. At germination, the radicle emerges from the seed
and the lower portion grows downward to produce
a short-lived primary root. The stem forms from the

upper portion of the radicle. The cotyledon emerges
from the soil as a loop. The shoot tip is subsequently
freed from the seed coat when the cotyledon
elongates further. The sesed coat remains in the
soil. This stage occurs 7-15 days after sowing.

(i) THE CROOK STAGE. This immediately follows the loop stage and covers
the period from freeing of the cotyledon tip from the
soil until the entire cotyledon becomes arect. This
may also betermed the “flag” stage. This stage occurs
15-20 days after sowing.

(iii) THE POST CROOK STAGE This covers the time when the cotyledon is erect and
the first true leaf begins to form. This stage occurs
20-28 days after sowing.

(iv) THE TRUE LEAF STAGE The first true leaf emerges at 28-35 days after sowing
andis followed by the second, third, etc. Approximately
one leaf is produced per week up to the time of
bulbing.
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Adventitious roots arise from the short stem, and continued growth of the plant is
dependent almost entirely upon the adventitious roots which continuously die and
are replaced. The root system of the onion is superficial with the majority of the
roots occurring in the top 30 cm (12 in) of soil and within a 30 cm (12 in) radius.

6. Irrigation

Although onions may be produced under rainfed conditions in the wet season,
the yield and quality of rainfed onions are unpredictable since even during the wet
season, rainfall is not uniform; since moisture is critical to the bulbing of onions, a
moisture deficiency at bulb initiation will result in reduced yields.

Irrigation benefits the grower by:

- Allowing the extension of the production season

- Encouraging high germination percentages and allowing better crop
establishment

- Increasing the efficiency of fertilizers

- Maintaining correct soil moisture levels, thus reducing crop stress, particularly
at critical growth stages e.g. bulbing

Factors to consider when irrigating onions

There are several factors to be considered when designing an irrigation system.
These include:

- Quantity of water available

- Quality of water available

- Size of area to be irrigated

- Percolation rate and water holding capacity of the soil

- Maximum crop water requirement and root zone depth

The quantity of water means the volume of water available from a well, storage
tank, pond or domestic supply, and is usually expressed in m’/hr (gal/hr). If the
water source is unlimited, the quantity of water available will be determined by the
pump size and the area of crop to be irrigated at any given time.

The presence of sand, silt, algae and salt will determine the quality of water.
Sand, silt and algae can be removed by filtration. Although onions reportedly have
medium salt tolerance, saline water may damage foliage and reduce yields. Potential
water sources should be analysed for salt before being used for irrigation.

Irrigation requirements of onions
The crop water requirement is a function of climate and crop growth stage. Crop
water requirement minus the available rain water is equal to the irrigation water

needed.
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The soil factors in conjunction with the rooting depth determine the frequency of
application of irrigation water. Onions are shallow rooted, and therefore a lower
but more frequent application of water is necessary than for deeper rooted crops like
carrots.

The level of dryness which a crop can tolerate without reducing yield is known
as its “allowable depletion” and is expressed as a percentage of the available water
in the root zone. The allowable depletion in onions is 35% i.e. 35% less than field
capacity. Field capacity is the measure of water held by the soil against theforce
of gravity. This factor is measured by a tensiometer which can usually be obtained
from irrigation dealers. :

Growth stages of onions and the corresponding water requirements

The critical growth stages in onjons are germination and bulb initiation. Any
moisture stress during these periods can seriously retard the development of
bulbs. The approximate weekly water requirement of onions at the various growth
stages is shown below.

Germination 170 m*/ha (18,000 gal/ac)
Vegetative 275 m*/ha (29,000 gal/ac)
Bulbing 400 m?/ha (42,000 gal/ac)
Maturity 330 m®/ha (35,000 gal/ac)

Overhead (sprinkler) irrigation

Ideally, the farmer should
germinate the onion crop under
sprinkler irrigation using 6-7 mm
(0.2-0.3 in) water every two days.
This should not be heavy enough
to cause crusting, but should
provide adequate soil moisture
within the top 1 cm (0.4 in) of
soil to ensure good germination.
Sprinkler irrigation also helps to
cool black soils in months when
high soil temperatures appear to
reduce germination and cause
severe stress symptoms during
early seedling development.

Figure 9 Overhead (sprinkler) irrigation
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Overhead sprinkler systems usually consist of aluminium main lines along the
edge of the field, and lateral lines in the furrows parallel to the beds. The pipes are
usually laid above-ground and are fully portable. The most common types of
sprinklers used in the Caribbean are gun-sprinklers and double nozzle rotating head
sprinklers. Gun-sprinklers are not recommended for use on onions and other small
seeded crops since the high application rate and large droplet size tend to wash
seed from beds and damage young seedlings. The rotating head sprinklers should
be placed on risers at a height of 45 cm (18 in) and spaced so that the diameters of
coverage overlap (this spacing will depend on operating pressures and windspeed).

Drip irrigation

The continued use of sprinkler irrigation throughout the life of the onion crop
may result in erosive soil compaction and in the spread of foliage diseases. Drip
irrigation on the other hand does not result in these problems and is highly recom-
mended for the production of onions. After three weeks of overhead irrigation the
crop should be switched to drip irrigation and the watering schedule listed above
should be followed. It is advisable especially in the critical periods to apply the
recommended volume of water in three split applications every two days to
maintain a consistent soil moisture.

Figure 10 Drip irrigation onion field

A typical drip irrigation system consists of a control head, PVC or polyethylene
main line along the edge of the field, and lateral lines with emitters along the beds. The
head consists of the water source, pump, filter, control valve, non-return valve and
water-metering device. A fertilizer injector may also be included so that fertilizer can
be applied with the irrigation water. If domestic or well water is being used, a simple
disc filter can be fitted, while a sand-media filter is necessary if the source is a pond
river or any other surface water source. A number of types of emitters and tubes may
be used e.g. bi-wall, drip tape, integral dripper line or on-line emitters. The suppliers of
irrigation systems are generally competent in the design of systems. It is therefore
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recommended that their advice and/or the advice of an extension officer be sought
in this regard.

For onions, two lateral lines should be provided for each 168 cm (5.5 ft) wide bed.
Emitter spacing in light to medium soils should be 30-45 cm (12-18 in) and 50-60 cm
(20-24 in) in medium to heavy soils. Each emitter should deliver 1-2 L (0.4-0.6 gal)/ hr.
1f the soil is shallow, the 45 cm (18 in) spacing should be more effective. Care must
be taken when designing the system that the lengths of the laterals do not cause
more than a 10% difference in delivery in either direction between emitters at the
beginning and those at the end of the laterals. (See Figure 11).

Advice should be sought from an extension officer or irrigation specialist in the
calculation of the irrigation time required to apply the correct quantities of water at
each crop stage. Irrigation should be discontinued at least three weeks before harvest.
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Figure 11 Lay-out of drip irrigation system

7. Fertilization

Phosphate is critical at the initial growth stage after emergence of the first true
leaf, as it promotes healthy root development. Phosphate fertilizers do not move
readily in the soil except with tillage and should therefore be placed in the area where
they will be used. Phosphoric or orthophosphoric acid are the most common sources
of phosphate for drip irrigation because they are liquids and do not readily form
insoluble precipitates with ‘hard’ irrigation water. Phosphoric acid is the most
expensive of the macro-fertilization elements and is normally used at lower rates and
primarily as a starter solution.

Nitrogen is critical in the early and medium growth stages promoting leaf
growth and photosynthesis. Too high a level of nitrogen can lead to excessive leaf
growth, thick necks, susceptibility to diseases and the inability to initiate bulbing. In
‘short day’ onions, reducing the nitrogen fertilization level can have the same etfect
as increasing the photoperiod (day length) therefore inducing bulbing.
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Nitrogen fertilizers are extremely soluble and move easily through the soil to reach
plant roots. Nitrogen fertilization efficiency is often greater when applied by drip
irrigation than by other methods, because precision placement confines the fertilizer
to the root zone.

Nitrogen is most commonly applied in the form of utea, ammonium sulphate or
potassium nitrate. Ammonium sulphate is the most commonly recommended because
of its acid producing effects in calcareous soils. Also in rainy conditions, ammonia is
less likely to be leached from the root zone because it is bound by the soil particles.

Potassium is critical for electrolytic transfer of fluids in plants and aids the storage
of food in the basal leaves of the onion, hence influencing the bulb size. The rate of
application is usually doubled during the mid-season stage and cut off a few weeks
before harvest.

The potassium requirements of most crops are met by the long lasting reserves of
available potassium in most soils. When it is applied to onions it is usually in the
form of potassium chloride, because the sulphate form is relatively insoluble and
the nitrate form expensive. However, when “fertigating” through the drip system,
potassium nitrate is often used in spite of its high cost, since potassium chloride is
difficult to dissolve. It must be noted, however, that potassium nitrate is a source of
nitrogen as well as potassium, and therefore when it is applied, the rate of ammonium
sulphate has to be adjusted accordingly.

Fertilizer application

Pre-plant applications of compound NPK fertilizers (e.g. 12.12.17+2) or separate
elemental fertilizers (e.g. ammonium sulphate, potassium chloride and triple
superphosphate) are usually made to rainfed and overhead irrigated crops. Top
dressings of nitrogen and potash fertilizers are usually added during the growth
period. In the case of drip-irrigated crops, pre-plant applications are followed by
fertilizer application or “fertigation” through the drip irrigation system.

Foliar fertilizers are also recommended, and are applied in combination with
pesticides. Fertilizer application should not be done simultaneously with or
immediately after herbicide application since this may result in serious crop damage.

Principles of “fertigation” of onions.

Fertilizer application through drip irrigation systems is common and represents
one of the major advantages of drip irrigation. Since drip irrigation systems may
routinely achieve application efficiencies of 90%, fertilizer savings may be substantial.
It may also be possible to eliminate some of the potential problems commonly
associated with foliar chemical applications such as leaf burn and non-uniformity
of application and leaf bruising caused by mechanically applied granular fertilizers.

The advantages of fertigation are:

- Close control over quantity applied

- Low application cost

- Extremely high application efficiency ensures uniform application
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- No threat of mechanical damage to the crop

The pH of the fertilizer solution must be acidic. This helps to keep nutrients in
their available forms and aids in supply of micronutrients such as iron. Micro
nutrients should be applied in the ratio 1.0% Fe, 0.42% Mn, 0.12% Zn, 0.03%
Cu, 0.02% Mo, 0.2% B (if needed). There are several ready-mixed stock solutions (e.g.
Microfol® and Novafol®) available on the market.

Fertilizer recommendations

It must be stressed that for an efficient and economic fertilizer recommendation
to be made, a soil test must be taken. The results of this test in conjunction with
information on the nutrient index of a particular soil, allows for a reliable interpre-
tation of values. (See CARDI Technical Bulletin No. 2 A guide to fertilizer use on vegetable
crops in the Commonwealth Caribbean by St.C. M. Forde and D. Walmsley). Obtain your
soil test prior to seedbed preparation. This gives some indication of where the major
deficiencies are, and gives an idea of how much fertilizer is needed to rectify the soil
status.

However, since soil testing facilities are not always readily available in the
Caribbean, the following guidelines may be followed for direct soil application of
fertilizers.

Antigua Apply 225 kg/ha (200 Ib/ac) ammonium sulphate after germina-
tion, at the three leaf stage and at the six leaf stage. Before planting
448 kg/ha (400 Ib/ac) triple superphosphate and 450 kg/ha
(400 Ib/ac) potassium chloride should be applied to the seedbed.

Barbados Either 450 kg/ha (400 Ib/ac) 12.12.17+2 NPK or a combination of
triple superphosphate at 70-90 kg/ha (60-80 Ib/ac), ammonium
sulphate at 110 kg/ha (100 lb/ac) and potassium chloride at 225
kg/ha (200 Ib/ac) incorporated into the seedbed.

If overhead irrigation is being used, 125 kg/ha (110 Ib/ac) ammo-
nium sulphate may be applied after each irrigation until bulbing.
With rainfed crops, 125 kg/ha (110 1b/ac) 22.0.22 NPK may be
applied at the three leaf stage. If drip irrigation is being used,
additional fertilizer is applied by fertigation (described earlier).
The total quantity of fertilizer which should be applied by ferti-
gation for the life of the crop is 672 kg/ha (600 Ib/ac) ammonium
sulphate, 207 kg/ha (185 lb/ac) phosphoric acid (commercial
grade), and 392 kg/ha (350 Ib/ac) potassium chloride. No ferti-
gation is applied prior to the emergence of the second true leaf.
This is because adequate fertilizer levels are achieved at this stage
from the pre-plant applications. The following NPK ratios have
been used successfully in Barbados for fertigation at the various
crop stages: Vegetative 5:4:8, bulbing 4:3:8 and maturity 4:0:8.
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Jamaica

Montserrat

St Kitts/Nevis

St Vincent

Incorporate 375 kg/ha (335 Ib/ac) 7.14.14 or 12.24.12 NPK into
the seedbed before sowing and 375 kg/ha (335 Ib/ac) 14.0.20
NPK or ammonium sulphate at 250 kg/ha (225 Ib/ac) 1 week
after thinning. Apply 250 kg/ha (225 lb/ac) ammonium sulphate
at bulbing.

For the direct seeded crop the compound NPK fertilizer 12.24.12
should be broadcast at the rate of 335 kg/ha (300 lb/ac) up to
three weeks after germination. The application of 335 kg/ha (300
Ib/ac) of ammonium sulphate and potassium chloride combined
in a ratio of 2:1 is recommended at 5 weeks and again at 10
weeks after germination.

Incorporate 500 kg/ha (450 Ib/ac) of the compound NPK
fertilizer 15.15.15 during the final land preparation or raked into
beds before planting. At4and 10 weeks after germination, ammo-
nium sulphate at 130 kg/ha (115 lb/ac) and potassium chloride
at 80 kg/ha (70 Ib/ac) is recommended as a top dressing.

For the transplant crop 200 kg/ha (180 Ib/ac) 15.15.15 NPK
should be applied one week after transplanting and a 2:1 mixture
of ammonium sulphate and potassium chloride at 300 kg/ha
(270 Ib/ac) at four weeks and again at nine weeks after trans-
planting.

Apply 1100 kg/ha (1000 Ib/ac) 16.8.24 NPK and 90 kg/ha (80 1b/
ac) triple superphosphate. The phosphate must be incorporated
before planting. The nitrogen and potassium should be applied
in three applications at four week intervals starting immediately
after germination.

In the absence of a soil test the following weekly “fertigation” schedule has
been used successfully by a number of growers in Barbados to produce 45,000 kg/ha
(40,000 Ib/ac) Grandstand. The weekly fertilizer requirement is dissolved in one or
more drums of water and applied with the recommended volume of irrigation water.
Fertilizer application begins at the second true leaf stage and ends 12 weeks later.
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Table3  Suggested fertigation schedule for onion beginning at the second true
leaf stage (week 1)
Week | Ammonium Sulphate | Phosphoric Acid (55%) | Potassium Chloride
Kgin470 | Lbin50 | Litresin | Pintsin50 | Kgin470 | Lb in 50
L water to | gal water 470L gal water | L water to | gal water
be applied to be water to to be be applied| tobe
tolha Japplied to |be applied | appliedto | to1lha |applied to
1ac to 1 ha 1ac 1ac
22 20 8 7 12

103

92

60

12

10

39

35

35

8. Weed control

Fields to be planted in onions should be relatively free from nutgrass/nut-
sedge (Cyperus rotundus), devil’s grass (Cynadon dactylon) and other perennial weeds.
Chemical control is not normally necessary in fields ploughed out of clean sugar
cane. However, since onions may be in the field for up to 20 weeks of which half is
usually in the wet season, it is very important that a good weed control programme is
implemented. It must be stressed here that it is not only important to control weeds
actually in the field, but around the borders of the field as well.

In-field weed control

Although the following weed control measures are recommended, no herbicide
has yet been found to give total weed control for the entire life of the crop. Herbicides
are usually specific for a certain range of weeds which means that although this weed
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spectrum will be controlled those varieties which are not affected quickly multiply
and become dominant. Weed free fields can usually only be maintained by careful
hand weeding in addition to herbicide application. This should begin as soon as
possible after germination and should be carried out as a weekly operation so that
weeds do not become established and may be removed without disturbing the
shallow root system of the onion crop. Onions, especially in the young stages, cannot
compete with weeds, especially nutgrass, so it is essential to maintain the field in a
weed-free condition,

Stale seed bed planting

In cases where the use of weed-free fields is not possible, and particularly in cases
where nutgrass/nutsedge is the main problem, the stale bed planting system may be
used.

The field should be prepared 2-3 weeks before planting to allow weeds to emerge.
Any germinated weeds should be sprayed with glyphosate (Roundup?®) at 1.75 L/ha
(1.5 pts/ac) about one week before sowing. If there is intense weed growth an addi-
tional application should be made after sowing the crop but before germination.
It takes about seven days for the effect of Roundup® on weeds to become evident.
Paraquat (Gramoxone®) applied at 1.2 L/ha (1 pt/ac) may be used instead of
Roundup® before onion seed germination if only annual weeds are present.

Figure 12 The effect of Dacthal® vs no Dacthal®

Pre-emergence treatment
DCPA (Dacthal W75®%) at 11-13 kg/ha (10-12 Ib/ac) applied immediately
after sowing.

OR up to five days after sowing but before onion seedlings emerge.

Post-emergence treatment
Some growers have observed reduced germination if heavy rainfall occurs
or if irrigation is used after application of DCPA (Dacthal®), and therefore
apply it just after the emergence of the onion seedlings.

DCPA (Dacthal®)will control most annual grasses and broadleaf weeds
but not seed-under- leaf (Phyllanthus amarus) or legumes such as rabbit
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vine (Teramnus labialis). Dacthal® gives good weed control for 4-6 weeks
depending on soil moisture and land preparation.

OR pendimethalin (Herbadox® 330E) at 3.9 L/ha (3.3 pt/ac) may be applied
when seedlings have at least one true leaf (about five weeks after
sowing). If Herbadox® is to be applied after application of Dacthal® use
only 7.8 kg/ha (7 lb/ac) Dacthal®. Prowl® contains the same active
ingredient as Herbadox® but note that the concentration is higher and
the rate is 3.2 L./ ha (2.8 pt/ac).

OR fluazifop-butyl (Fusilade®) applied at 1.6 L/ha (1.4 pt/ac) or quizalofop-
ethyl(Assure®) applied at 1.75 L/ha (1.5 pt/ac) may be applied to control
both annual and perennial grasses.

In St. Kitts and Montserrat oxyfluorofen (Goal®) 1.6 EC applied at 250 ml/
ha (0.5 pt/ac) has been used to control broadleaf weeds after the onions
have reached the three-leaf stage. Avoid application in cool, cloudy or wet
weather and do not add wetting agents or surfactants. Goal® should not
be mixed with other herbicides or chemicals. Goal® will not control
weeds after the 4-5 leaf stage. IT IS IMPORTANT TO READ THE
LABEL CAREFULLY BEFORE USING THIS HERBICIDE.

None of the above herbicides controls nutgrass.

Some farmers tend to neglect weed control in fields as harvest approaches, but
this is a poor management practice since weeds tend to create moist conditions
around bulbs which are then prone to rotting.

Field border weed control

Special measures should be taken before planting to control weeds on headlands.
It seems pointless to spend time and money to produce a weed free onion field only to
have it reinfested by weed seeds blown into it from the borders of the fields. These
weed infested borders also create ideal breeding grounds for insect pests.

Grass strips in the centres of cart roads also provide a good source of infestation
especially of devil’s grass since stolons are carried into the field by the tractor wheels
during the spraying operation. For these reasons, it is recommended that these areas
be kept as weed free as possible by the using glyphosate (Roundup®).

9. Pest and disease control

Crop monitoring

For the first 2-3 weeks after germination, onion fields must be monitored daily for
leaf-eating caterpillars and mole crickets, and a precautionary weekly spray
progamme should be implemented to protect seedlings from early damage. It has
recently been shown that “blast” symptoms usually appear as early as two weeks after
gemination, although they may not be easily recognised by the grower at this early
stage. The application of zinc based chemicals is recommended to control blast.
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Thrips and leaf miner are the major problems which are experienced during the later
growth stages (leaf miner is particularly prevalent in the dry season).

A regular inspection of the crop is necessary throughout the growing season so
that timely control of pests and diseases can be carried out. Severely damaged foliage
results not only in a lower yield but in poor quality bulbs with a short shelf life. An
Integrated Pest Management (IPM) approach is recommended, with the judicious
use of chemicals being integrated with the use of cultural practices such as rotation,

weed control and destruction of crop residues.
The major pests/diseases and recommended control methods are listed below:

Pest Control

(Thrips tabaci)

juices gives plant
silvery appearance. -
severe in dry
conditions

Thrips are found
between leaf sheaths

1-1.75 L/ha (1-1.5 pt/ac)
2ml/L (2 tsp/ US gal)

or diazinon (Diazinon®,
Basudin® 0.9-1.2L/ha
(0.75-1 pt/ac) 2 ml/L
(2tsp/US gal)

or lamba - cyhalothrin
(Karate 2.5EC* 0.5 L/ha
(0.4 pt/ac)1-2 ml/L

(1-2 tsp/US gal)

or malathion (Malathion®
57EC) 1.2-2.3 L/ha (1-2 pt/
ac) 4 ml/L (1 tbsp/US gal)
or acephate (Orthene 755%)
0.7-1.4 kg/ha (10-21 oz /ac)
25g/L(0.30zor2tbsp /
US gal)

or cyromazine (Trigard
75WP®) 170-270 g/ha
(1-2.50z/ac) (0.1 oz or
2tsp/US gal)

or cypermethrin (Sherpa
25EC®) at 650 ml/ha (9 fl
0z/ac) 0.7 ml/L (1 tsp/gal)

Pest Symptoms Recommended Comments
control
Thrips Extraction of plant | Formothion {Anthic®) Insects small and

found between leaf
sheaths. Insecticides
should be applied at
relatively hugh pres-
sure so as to obtain
penetration into
sheaths. Late after-
noon treatment is
recommended.
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Pest Control cont’d

Leaf eating
caterpillars
armyworm
(Spodoptera
frugiperda)
cutworm
(Agrotis
subterranea)

epidermis.

Leaf miner damage

Cause characteristic
perforation and jag-
gedness of leaves.
Armyworms also
found inside hollow
onion leaves.

or acephate (Orthene 755%)
0.6-1.2kg/ha (0.5-1 lb/ac)
13g/L(0.20zor1 thsp/
US gal)

or dimethoate
(Perfekthion®) 0.9 L/ha
(125floz/ac) 1 ml/L

(1 tsp/US gal).

or cypermethrin (Sherpa
25EC®) 0.6L/ha (9 fl 0z/ac)
Iml/L (1 tsp/US gal)

or cyromazine (Trigard
75WP®) 170-270 g/ha
{(2.5-40z/ac)0.3g/L
(0.1 0z or 2 tsp/US gal)

or diazinon (Diazinon®),
Basudin® 0.9-1.2 L./ha
(0.75-1 pt/ac) 2 ml/L

{2 tsp/US gal)

Formothion (Anthio®)
1-1.75 L/ha (1-1.5 pt/ac)
2ml/L (2 tsp/US gal)

or diazinon (Diazinon®,
Basudin® 0.9-12 L/ha
(0.75-1 pt/ac) 2ml/L
(2tsp/US gal)

or permethrin

(Ambush 50E®) 0.3-0.4 L/ha
(4-5fl oz/ac) 0.7 mi/L
(0.5tsp/US gal)

Pest Symptoms Recommended Comments
control
Leaf miner Tunnels or mines Formothion (Anthio®) Attacks common in
(Liriomyza made between 1-1.75L/ha (1-15 pt/ac) dry season - young
sativae) upper and lower 2ml/L (2tsp/gal) plants more suscep-

tible.
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Pest Control cont’d

Pest

Symptoms

Recommended
control

Comments

Mole cricket
(Scapteriscus
vicinus)
Black cricket
(Achaeta
assemilis)

Grasshopper
(Schistocerca
pallens)

Plants cut at soil

level

Defoliation

or decamethrin (Decis®)
0.3-0.4 L/ha (4-5 fl oz/ac)
1 ml/L(1tsp/US gal)

or fenvalerate

(Belmark 10E®) 0.7-0.9 L/ha
(10-12 floz/ac) 1 mi/L
(0.75 tsp/US gal).

or Bacillus thuringinensis
(Dipel®) 0.6-4.5 kg/ha
(0.5-21b/ac) 7 g/L

(4 tsp/US gal)

or quinalphos (Ekalux®)
0.6-1.2L/ha (0.5-1pt/ac;

1.5 tsp/US gal)

or acephate (Orthene 755%)

0.7-1.4 kg/ha (10-21 oz/ac)

25g/L(030zor2tbsp /
US gal)

or bait composed of 0.5 kg
(11b active ingredient)
diazinon {Diazinon®) 13.6 kg
(20 1b) cornmeal, 1.4 kg

(3 Ib) molasses or 0.6 kg
(1.51b) dark sugarand 5.7 L
(1.5 gal) water.

diazinon (Diazinon 60EC®)
0.9-1.8 L/ha (0.75-1.5 pt/ac)
2.6 ml/L (2 tsp/US gal).

diazinon {Diazinon 60EC®)
0.9-1.8 L/ha (0.75-1.5 pt/ac)
2.6 ml/L (2 tsp/US gal)

Safe near harvest

Safe near harvest

Environmentally
safe chemical

Attacks most
frequently at
seedling stage.
Apply diazinon to
soil before
germination.

Infrequent pest but
outbreaks can occur.
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Pest Control cont’d

Pest Symptoms Recommended Comments
control
or formothion (Anthio®)
1-1.75 L/ha (1-1.5 pt/ac)
(2 tsp/US gal)
or cypermethrin (Sherpa®
0.6 L/ha (9 fl 0z/ac)
(1 tsp/US gal)
Onion “bloat” [ Plants become | Carbofuran (Furadan®) Apply once to soil
nematode swollen at the base | 35-45 kg/ha (30-40Ib/ac) | before planting.
(Ditylenchus and have distorted
dipsaci) leaves.
NB Ekalux®should not be mixed with alkaline compounds.
Diazinon® should not be mixed with copper compounds.

e

Figure 13

Frequent monitoring of fields is essential
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Disease Control

ha (1.5-31b/ac) 4 .5 tsp/
US gal.

Disease Symptoms Recommended Comments
control
Damping off Seedlings constrict | Metalaxyl (Ridomil 2E®) at | Occurs in the
(Pythium spp. | atsoil level and 5.6-11 L./ ha (4-8 pt/ac) seedling stage.
and Rhizoctonia | collapse 20 ml/L (5 tbsp/US gal)
solani) applied immediately after
seeding
Blast Whitish tan spots on | (Vondazeb®) at2.5 kg/ha | Occurs in Barbados,
(Xanthomonas leaves and die back |(2.2lbs/ac)2.5g/L, St. Kitts and Nevis -
campestris) of tips; water soaked | (0.4 oz or 1.5 thsp/US gal) | Blast affected fields
spots which even- | or ziram (Ziram?) at have characteristi-
tually collapse into 2.8 - 3.4 kg/ha,(2.5-31b/ac) | cally strong odour -
holes at a later stage. | 3.2 g/L (0.5 0z or application of pesti-
2 tsp/US gal) alternated cides should begin
with copper hydroxide 10 days after emer-
® | (Kocide 606%) at2.2 L/ha | gence of seedlings.
|| (Ipt/ac)2ml/L(02floz
or 1.5 tsp/US gal) and
mancozeb (Manzate 200%,
Dithane M45%) at 1.5-3 kg/

Figure 14 Intercropping carrots and onions shows potential for
onion blast control
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Disease Control cont’d

discoloured basal
stem plate is evident.

Disease Symptoms Recommended Comments
control

Fusarium Seedling leaves die |- Avoid overwatering Serious disease of
basal rot back rapidly and - Immediately after germ- | seedlings in
(Fusarium solani)| roots are rotted. tnation apply benomy}l Barbados.

A white cottony (Benlate® at 1.1 kg/ha in

growth developsat | 935 L water (1 Ib/ac in

the base of the 100/USgal)1.2g/Lor

young bulb. If 2 tbsp/US gal water.

young bulb is cut

Southern Rotting from the - Keep collar region free It is not advisable to
Blight crown downwards. | from soil ' plant onions in fields
(Sclerotium White fungal wefts |- Ensure proper drainage | where southern
rolfsii) and brown seed-like | - Use long rotations of blight was observed
bodies on collar sugar cane | in previous crops
region. - Harvest early e.g. carrots, peanuts.
- Deep plough refuse
- Chemical control is
generally uneconomic
- Spot treatment with
captan (Captan®) at
45kg/ha(41b/ac)5¢g/L
(5 tsp/US gal)
Purple Blotch | Sunken white Seed treatment. Crop Infrequent
(Alternaria circular to irregular | rotation. Mancozeb occurrence in
porri) spots with purple [ (Dithane M45® Manzate Barbados.
centres on leaves. 200%) at 1.5-3 kg/ha
Infected leaves turn | (1.5-31b/ac) 4.5 tsp/gal
yellow and die. or
Infected bulbs Copper hydroxide
become discoloured | (Kocide 606%) at2.2 L/ha
and appear watery. | (1 pt/ac)2ml/L 1.5tsp/
US gal
Downy Mildew Mancozeb (Manzate 200%, | Occurs under warm
(Peronospora Dithane M45®at 1.5 kg/ha | wet conditions.
destructor) (151b/ac)1.6g/L |
| |2 mpiLs gel in
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10. Harvesting

A number of studies has shown that onions which are harvested when at least 50
per cent of the tops have dried down have a longer shelf life than those which are
harvested when the tops are green. Growth regulators pass from the green leaf to the
bulb as the leaf senesces, and water is withdrawn from the bulb by the leaf. The dry
matter percentage of the bulb therefore increases, and the growth regulators extend
the dormant period of the bulb, thus delaying sprouting after harvest or during
storage. The control of pests and diseases which damage foliage is therefore impera-
tive if good quality bulbs with a long shelf life are to be produced.

Late irrigation and late applications of nitrogen fertilizers also appear to have a
deleterious effect on the quality of bulbs produced. Irrigation should be stopped
about three weeks before harvest and nitrogen fertilizers should be reduced after
bulbing has started.

Factors to consider when harvesting onions

. Economic - The grower may need an immediate return or the price being
offered may be particularly favourable. Under these conditions early harvesting
may be considered, but the crop should be sold promptly for immediate use,
since it will not store well.

. Risk of theft - Early harvesting may be necessary to avoid theft but the crop
should be sold and used immediately.

. Risk of rains - If maturing onions are left in the field under wet conditions, there
is a high risk of re-rooting which results in poor quality bulbs. Rainfall on
maturing bulbs also causes leaching of the anti-fungal compounds from the
scale leaves of bulbs, and staining of these scale leaves. Damp bulbs are also
prone to rotting when placed in storage.

. Stage of maturity - The
stage of maturity at which
bulbs are harvested has a
considerable effect on the
quality of the resulting
product. This is sum-
marized below for dry
weather conditions. In wet
weather, the effects of rain
mentioned earlier should
be considered along with
the maturity effects when
making the decision to
harvest.

Figure 15 Onion field near harvest
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Table 4 Characteristics of bulbs harvested at various stages of maturity

30 - 707 dryving of tops Complete drying of tops

Lowest yield Intermediate - high yield Highest yield.

Poorly sealed necks Most necks well sealed Well sealed necks

Reduced proliferation of Reduced proliferation of Some proliferation of
disease organisms disease organisms disease organisms on
senescent leaves,

Tendency for high losses Reduced tendency for high Possibility of high losses
in store losses in store in store.

Yields

Under rainfed conditions yields generally vary from 12-34 t/ha (5-15 t/ac)
depending on weather conditions and the presence of pests and diseases. Blast
disease (Xanthomonas campestris) may severely reduce yields and may even prevent
bulbing if it occurs before bulb initiation.

Irrigation, particularly drip irrigation accompanied by fertigation, is known to
increase yields considerably. Yields of 56-62 t/ha (25-28 t/ac) have been obtained
with Arad and Grandstand when planted in January in Barbados under drip
irrigation, but marketable yields may be reduced due to rotting if conditions are
wet at harvest.
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