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Breadfruit Production

Technical ‘Bulletin|

If

INTRODUCTION
The breadfruit Artocarpus altilis (Parkinson) Fosberg is a good source of carbohydrate
(84.2 g/100 g), fibre and vitamins. InTrinidad and Tobago it is mainly prepared in a famous
one-pot dish known as ‘Oil-Down’. Other preparation methods include roasting, boiling, frying
and baking. Breadfruit has the potential to be used as a substitute for rice, wheat and white

potatoes.

Did you know?
Breadfruit has a low to intermediate glycaemic index, that is, it does not release glucose into the
blood stream quickly. Therefore, consuming it can assist in controlling blood glucose.

VARIETIES
There are two types of breadfruit: those that contain seeds (seeded) and those that do not

(seedless). The seeded type is not very common and mainly found in the Pacific region. Locally,
there are two seedless cultivars that we cultivate, namely, the ‘Local Yellow’ and ‘Local White’.
There is also a seeded type known as ‘Ma’ afala’ that is becoming popular . Figures 1 a - ¢ present
general information on fruit and tree descriptions of these varieties.

‘Local Yellow’

Fruit Description

Type: Seedless
Flesh colour: Pale yellow
Latex production:  High
| Fruit weight: 1.6-2kg (3.5-4.41bs.)
N Skin colour: Green when immature and

yellowish-green at maturity.

Tree Description

Yield: 200 - 300 kg (440 - 660 Ibs.)
per tree
Gy P T Harvest season: February - September
SR R T Time to bearing: 2 -3 years
‘Local Yellow’ breadfruit cultivar Harvest perio d: 6 - 7 months

Canopy width: 6-9m(20- 30 ft.)



'Figure 1b: Characteristics of
‘Local White’ breadfruit cultivar

] X
Figure Ic: Characteristics of
‘Ma’ afala’ breadfruit cultivar




PROPAGATION

Propagation of breadfruit is primarily done using vegetative methods, while seeds can be used to
propagate the seeded types. The following three main methods can be used to propagate breadfruit
plants:

+ Root Suckers
¢ Root Cuttings
¢ Stem Cuttings from Nursery Plants

Root Suckers

This method has been traditionally used and provides small
amounts of planting materials. Short sections of subsurface
parent tree roots that grow 3 - 6 cm (1.2 - 2.4 in.) above the
ground and remain exposed can either produce adventitious
root suckers naturally or in response to injury, for example,
cutting it accidentally (figure 2). Remove sucker when it is
between 30 - 46 cm (12 - 18 in.) in height along with 15 - 20 cm
(6 - 8 in.) of parent root and plant into a potting bag containing a
mixture of soil, manure and sharp-sand in a ratio 3:2:1. Keep in

parent root

Figure 2: Rootsuckers 4 ghaded environment for 4 - 6 weeks. Water as necessary and
on parent root

DO NOT ALLOW soil mixture to dry out.

Root Cuttings

Harvest a length of subsurface root, that is, 4-5 cm (1.5-2in.)
in diameter and between 0.9 - 1.5 m (3 - 5 ft.) in length (figure 2).
Cut this root into 0.3 m (1 ft.) sections. Make six evenly spaced
notches on one side of each root section. Place root section
in sharp-sand at 1 cm (0.4 in.) in depth. Water as needed but
DO NOT ALLOW the sharp-sand to dry out. Generally, a
new shoot (adventitious) would develop at each notch with an
independent root system within 3 - 4 weeks (figure 3). Remove
each newly developed shoot and its independent root system
Figure 3: Newly adventitious 310N With a piece of the parent root. Place each plantiet
shoot that develops on parent into a potting bag containing a mixture of soil, manure and
peieens sharp-sand in a ratio 3:2:1.




;Figure 4: Developing young
adventitious shoot/plantlet

igure 5: Stem cutting harvested

- Figure 6: Adventitious shoo
plants used as donor plants
for stem cutting materials




Dip 2.5 cm (1 in.) of the cut end of the harvested stem
cutting (figure 5) into a semi-hardwood rooting
hormone. Place cutting at a 45° angle and 6 - 8 cm
(2%~ 3 in.) in depth into a rooting medium, for example,
sharp-sand or coco peat fibre (figure 7). Ensure that
the moisture level surrounding the cutting is high
Figure 7: Stem cuttings in (85% - 90% humidity) and do not allow the medium to
rooting medium dry out.

The cuttings would develop roots within 3 - 4 weeks
(figure 8). At this stage, transplant to a potting bag
containing a soil, manure and sharp-sand mixture in a
ratio 3:2:1. Place in a cool and shaded environment for
4 - 6 weeks before the hardening process begins.

cuttings

SELECTION OF PLANTING MATERIAL

Obtain plants from a reputable supplier to ensure that you get the desired cultivar.

The selected plant should:
« Be between 4 - 6 months old, from propagation date. This would ensure that there are
no overgrown and protruding roots, which may lead to poor root growth and anchorage
support of the mature plant.

 Have an intact growing tip showing signs of new growth. Plants with a decaying tip
may be an early indication of a disease and should not be selected.

*  Be pest and discase free.
NB: The plant should have an overall healthy appearance as seen in figure 9.



Figure 9: Young healthy
breadfiuit plant

SITE SELECTION AND PREPARATION

Breadfruit plants start to bear fruit 2 - 3 years after planting and can continue production for
more than twenty years. Therefore, careful consideration of site selection, placement and access
are important. It is recommended that the site be flat to gently sloping land in order to facilitate
easy management and harvesting.

A soil test is strongly recommended, since it confirms extreme cases of under-fertility or
over-nourishment. The growth of breadfruit is more vigorous in deep, fertile and high humus
soil. However, it can be grown on light to medium soils with good drainage and a pH range
of 6 - 6.5. Ensure that the soil does not hold water for extended periods, since poor growth,
development and fruit drop may occur with soils that have a high water holding capacity.
Make drains, if needed, to remove excess water.

Ensure that planting is done at the beginning of the rainy season to prevent heat and water
stress.

FIELD LAYOUT AND SPACING

Careful consideration must be given to access roads, buildings, water source, irrigation,
availabilty of planting materials, capital cost, land topography, wind direction and sun direction
when planning field layout and spacing. Establish length of field in a north to south direction.
This would allow maximum sun coverage and adequate wind movement through entire field.
There are various field layout patterns that you can use to establish a breadfruit orchard, as

shown in figures 10 a - d.
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Figure 10a: Square field layoss pattern Figure 10b: Rectangular field layout pattern

e e are £an bosantid bk copmTiote NB: 1 hectare can potentially accommodate

11 cambered beds, with 14 plants per bed. 13 cambered beds, with 8 plants per bed.
Plant density: 121 plants /ha Plant density: 107 plants /ha
THRIANGULAR! QUINCUNX

(G200 o o 6 (20) o G 20 )
Figure 10d: Quincunx field layout pattern

NB: 1 hectare can potentially accommodate
17 cambered beds, with 8 plants per bed.

Figure 10c: Triangular field layout pattern

NB: 1 hectare can potentially accommodate
11 cambered beds, with 15 plants per bed
{double row planting).

Plant density: 165 plants /ha Plant density: 140 plants /ha

T e r—— ) TRl =TT T T T TE T e e —", e S,
The rectangular layout facilitates the least number of plants per hectare and requires the least
amount of management, while the Triangular and Quincunx facilitate the greatest number of

plants and require very high management.
7



PREPARING THE PLANTING HOLE

Prepare the planting hole for breadfruit by making a hole at least 1% times the depth and width
of the plant’s toot ball. Prepare a mixture, using the soil that was removed and manure in a
ratio 2:1 (figure 11a inset). Use this mixture to refill the planting hole. In the absence of a soil
test, mix 100 g - 200 g (4 - 8 0z.) of limestone and 30 -40 g (1 - 1 oz.) of 12:24:12 (a fertiliser)
in the soil and manure mixture.

PLANTING

Remove potting bag (figure 11a). Place soil mixure to fill at least one-third the depth of the
hole and place the plant’s root ball in the hole (figure 11b). Hold plant upright and fill the
hole with soil mixture (figure 11¢). Lightly pack soil around the plant and water immediately
(figure 11d). Plant breadfruit at least 5 - 6 m (16 - 20 ft.) away from any structure, for
example, house, fence, other fruit trees, overhead power lines and under-ground pipelines.

Figure 11a - d: Planting breadfruit



FERTILISING

The breadfruit plant requires nutrients for healthy growth and production. These are usually
provided by the growing medium. Apply complete fertiliser around the drip circle to provide
additional nutrients if needed.

(Table 1)

Table 1: Suggested Application of Major Nutrients at Different Growth Stages for Breadfruit.

Growth Stage Recommended NPK Fertilisers and Application Rates
of Plant
First year Apply 100 - 150 g (4 - 5 oz.) of 12:24:12 per tree, once every
4 months.

Second year until | Apply 300 g (11 oz.) of 20:10:10 per tree, once every 4 months.
flowering starts

Bearing trees Apply a total of 1000 g (35 oz.)/tree/yr. of 12:12:17:2
and onward [750 g (27 oz.) at flowering and 250 g (9 oz.) after harvesting
is completed].

Throughout Apply a micro-nutrient foliar fertiliser at least three times per year.
the plant’s life The first application should be made four months after planting.
Follow manufacturer’s recommendations.

WEED MANAGEMENT

Weeds compete with the breadfruit plant for sunlight, nutrients and water. Remove weeds
manually or mechanically without damaging the main stem of the plant.

IRRIGATION

Water breadfruit plants during dry periods, since they cannot withstand prolonged dry
conditions. Lack of water may cause the plant to become stressed, resulting in fruit fall, leaf
fall and a general unhealthy appearance.



MANAGEMENT OF PESTS AND DISEASES

Pests: Currently, there are no major pests that affect the breadfruit plant or fruit. There are minor
pests, which include, mealy bugs, beetles, bachacs, nematodes, soft scales, ants and termites.
Apply a Class IV insecticide using manufacturer’s guidelines to control pests.

Diseases: The major disease affecting breadfruit in Trinidad and Tobago is one referred to as
Tree Decline or “dieback”. The disease is caused by a combination of both environmental and
biological factors, for example, drought, waterlogging conditions and pathogens such as
Rosellinia sp., Phytopthora sp., and nematodes. Symptoms of dieback in breadfruit include
heavy leaf fall, fruit fall, dieback of branches, which begin from the tip of the plant and moves
downwards. Other symptoms include a sparse, scanty and overall unhealthy appearance, and
premature death, which can occur within one year of initial symptom (Figure 12 a - b).

Figure 12a: Early dieback Figure 12b: Late dieback
symptoms in breadfruit symptoms in breadfruit

Once symptoms are detected early, a cutback/pruning of the tree should be done to promote
new growth and delay symptoms. Limestone can also be applied at a rate of 1 kg (2.2. 1bs.)
per plant. Spread limestone evenly on top of the soil within the root zone to delay symptoms.

There is also a fruit rot caused by Phytophthora sp., Colletotrichum sp. (anthracnose), and
Rhizopus sp. It is identified by small, round, dark-brown spots that develop on the skin and
gradually expand to form larger lesions that are hard to the touch.
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Remove affected fruits from the tree. Do not allow fruits to ripen on the tree or rot on the ground.
Apply a copper based fungicide when fruits are immature to prevent fruit rot.

HARVESTING

Select fruits that are generally between 12 - 18 weeks from flowering. Fruits harvested between
12 - 16 weeks are considered green/immature and have a longer shelf life (1 - 2 weeks), but are not
preferred because of rubbery texture and low flavour. A mature fruit is usually 16 - 18 weeks old
and has latex emerging from it. The cooked fruit has a smooth texture and full breadftruit flavour.
Avoid physical damage to fruit.

Fruits should be harvested using a picking tool that would cut or break the fruit stem and then
catch the fruits as seen in figure 13.

Figure 13: Recommended fruit picker

1



COST OF PRODUCTION

A cost of production for any crop includes all activities and inputs to produce and maintain the
crop. Some of these activities include land preparation, labour for planting, fertilising and
harvesting. Inputs would include, young plants, fertiliser, harvesting crates. There are also
some general assumptions that would be made when putting together a cost of production
which include bearing time, market prices and productive life (Table 2a). The cost of
an irrigation system for 1 hectare is provided (Table 2b). The following cost of production
model presented below, list most of the activities and cost involved in cultivating 1 hectare of
breadfruit. It also includes the monetary returns when trees begin bearing from the third year

(Table 2c).

Table 2a: Assumptions for Cost of Production for Breadfruit

Acreage(ha) L
ime of Planting Beginning of the rains

[Plant Spacing 9 metres by 9 metres (30 ft.by 30 ft.)
Plant Density/ha 121
(square field layout)
Time to Maturity (yrs.) 3
Productive Life of Tree (yrs.) |30
Topography Flat to undulating
Ensure that there is good drainage
Soil Type Fertile and free draining soils
pH Range 6-6.5

R T T T Y B (5 | Ll February - September
‘Local White’ |February - September

‘Ma’afala’ August - December
Year 3 100
Year 4 & Onwards 150
Approx. Weight of Fruit (kg) |2
[Post-harvest Losses 10%
[Market Price $9/kg ($4/1b)
[Labour Cost/Man day $200

12



Table 2b: Cost for an Irrigation System for 1 hectare of Breadfruit

Electricity is available on the farm holding

ITEM UNIT COST/ NO. OF COST
UNIT UNITS

Poly-tubing drip  [1000 ftroll | $1748 4 $6992
line
Poly-tubing drip $500
line connectors and
accessories
Electrical Pump Yahp $3000 1 $3000
Sand Filter (2”) 1 $3795 1 $3795
Screen Filter (27) 1 $1300 1 $1300
Irrigation Timer 1 $750 1 $750
(6 station)
Solenoid Valve 1 $170 3 $510
24 Volts Wire roll $300 1 $300
TOTAL $17,147
Assumptions:

13
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Rio Claro: 644-2326, 2882
Curepe: 662-5127
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