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Message from Project Director

Sri Lanka takes great pride in its rich heritage, with a written history that spans thousands of years. Its
fertile soil, diverse landscapes, and strategic location have long made it an ideal hub for farming. 

While agriculture evolved globally, Sri Lanka faced challenges. The industry became less profitable and
labour­intensive, compounded by the introduction of an open economy. The fragmentation of cultivable
land into small, inefficient plots further compounded the challenges as farming was no longer seen as a
reliable career. 

Sri Lanka allocates a significant portion of its foreign exchange on importing agricultural commodities.
Recognizing the potential of its nutrient­rich soil, the government saw an opportunity to cultivate crops
that meet international demand while reducing imports and boosting foreign exchange through exports.
To capitalize on this, the government prioritized advanced agricultural technologies. In 2017, the
"Agriculture Sector Modernization Project"  (ASMP) was launched with  the World Bank funding.

The project focused on areas where Sri Lanka had the most potential, such as export­oriented tropical
fruits and vegetables .  It started pilot project in year 2018 with World bank funding with  seven districts in
five provinces (Jaffna, Mulaithevu, Batticaloa, Anuradhapura, Polonnaruwa, Mathale and Monaragala )  and
expanded with the grant of the European Union, in another five districts (Kilinochchi, Vavunia, Ampara,
Kandy, Badulla) (Kilinochchi, Vavunia, Ampara, Kandy, Badulla) The project secured a loan of USD 64 million
from the World Bank, along with a grant of USD 25 million from the European Union. To date, the project
has generated USD 65 million in foreign exchange earnings, with potential savings of up to USD 3 million
domestically.

The project   focused   to high­demand tropical fruits and vegetables. Small farms were consolidated
into larger groups of 300 to 400 entrepreneurs into Agriculture Technology Demonstration Parks (ATDPs)
and modern   technologies were introduced. 

Tropical Fruit varieties are the main crops selected for Agriculture Technology Demonstration Parks of
the Agriculture Sector Modernization Project (ASMP ) by the International Service Provider (ISP) identified
as Tropical Queens (Banana, Mango , Guava, Papaya and Pomegranate )  which are among the most popular
fruits in the world.  ISP engaged in producing those competitive and marketable commodities for both local
and export markets

The socio­economic problems and the COVID pandemic of the Country during year 2020­ 2022 affected
the implementation of the ISP technology packages. Because of this, the ISP and the ASMP developed
optional technology packages, designed to overcome the shortfalls of the crisis. Procurement of equipment
and supplies already available in the Country was given priority to avoid import delays and constraints.
Different irrigation systems were used when the preferred system was not available. Options are also being
developed for inputs such as fertilizers and pesticides. Intercropping was implemented as the ideal weed
control practice and staple food crops to provide much­needed food to the Country. More emphasis is given
to IPM systems to control pests and diseases. Even existing crops were given pre­ and post­harvest
technology to start exports without waiting until newly planted crops are harvested. Therefore, most of
ASMP crop clusters have both existing crops and new crops with complete  ISP technology package.
Therefore, the Operational Manuals of Dr Julian; the Agronomist of ISP are based on technology for both
existing crops of farmers as well as new crops with entire technology package .

ASMP started with Pilots by introducing Department of Agriculture (DOA) technology. With the
intervention of Dr. Julian, ASMP involved  in Vertical upliftment of the existing DOA technology from land
preparation to pre / post­harvest technology to end up with modern processing technology with  reefer
container  protocol for export which have never been practised in Sri Lanka . High density double Row
planting, Low pressure irrigation (mini sprinklers, Drip tapes ), irrigation based on mini whether station data
,  soil test based fertigation, modern training and pruning of fruit trees (box and espalier), use of poly mulch
, pre and post­ harvest Technology (use of colour bagging , colour ribbons, fruit desk etc ) are some of the
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promising technologies introduced by the ISP. ASMP has produced Operational Manuals for Banana (Ambul,
Kolikuttu, Cavendish), Mango, Guava , Papaya, Soursop, Passion fruit, chilli, Vegetables , Jumbo peanut,
potato , Red onion and  Maize . 

The project introduced innovative methods for increasing land productivity. Techniques like high­density
double­row planting and the "espalier" method allowed agroprenuers to double or even triple their yields.
Automated water­controlling systems based on weather station data ensured a effective  use of water
supply, enhancing productivity reducing use of fertilizer.  Solar energy was harnessed to power these
systems, reducing reliance on the main electricity supply..

Over the past seven years, the project had transformed the concept of "farming" in Sri Lanka. Once
viewed as an unattractive profession, farming had become a thriving opportunity, attracting the new
generation. This shift had marked a major change in societal attitudes and had empowered farmers as
agropreneurs, driving innovation and growth in the agricultural sector.

A key initiative of the project was the transition from individual farming to the establishment of farmer
companies. Farmers were organized into "Public Unlisted Companies (PUC)," raising the status of farming
from a mere livelihood to an esteemed profession. This shift established a structured system, elevating
agriculture to a professional level and instilling a sense of pride in the farming community.

Farmers of the Agriculture Technology Demonstration Parks of the Agriculture Sector Modernization
Project (ASMP )  were organized into Farmer Producer groups and these groups were later registered as
Farmer Companies under the Companies Act No 7 of 2007, in the Public Unlisted Company category. There
are 59 Farmer Companies already functioning in the ASMP crop clusters.

The Farmer Company model facilitated direct business transactions between local farming organizations
and international buyers, creating new global business opportunities

Specialized processing centres for each Farmer Company ensure that crops are processed, graded and
packaged according to international standards. This system provides the buyers with access to high­quality
products through a structured, well­organized, and accountable framework, ensuring benefits for both
agropreneurs and buyers alike.

Dr. Rohan Wijekoon
Project Director
Agriculture Sector Modernization Project
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PLANTING MATERIAL4.
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HIGH DENSITY DOUBLE ROW PLANTING

5.1 Procedure

5.
For planting purposes, all distances are
carefully measured and staked out in
the field in order to achieve the
population density as precisely as
possible. An East­West orientation of
the double rows is recommended to
maximize the sunlight exposure of the
fruit trees in the double rows
throughout the day. 

At the beginning, an origin or initial
point is chosen at one end of the field
making sure that there are no obstacles
and no shading on either direction that
can affect the development of the crop.
A base line facing East or West is then
laid out at one end of the plot from the
origin. A second base line perpendicular to the first base line is drawn as well. The first double row is
measured at 1 m on the East­West base line and layout by measuring 1m at 5 steps intervals down the row
from the base line. The 4 m width of the first double row alley is then measured from the second row of
the first double row. The alley is then laid out by measuring 4 m widths at 5 steps intervals down the row.
The rest of the double rows and alleys are measured, and layout based on this initial double row and alley
way using 1 m and 4 m widths. 

The planting distances are measured on
each double row laid out making sure a
triangular or zig zag pattern is achieved
within the double row. To achieve the zig
zag pattern, the planting distances in the
second double row begin being
measured at half the planting distance
from the origin of the base line. 

Once the double rows and alleys are laid
out and planting distances marked with
wooden stakes, planting begins in the
first double row established at the base line. All other double rows are planted as laid out from the first
double row on the chosen base line. 

Once the planting distances in the double rows are measured and delineated, planting holes are excavated
of sufficient size and depth to accommodate the size of the bags containing the planting material coming
from the nursery. The small plants are then placed in the planting holes without the plastic bags, but with
the potting mix still attached to minimize transplant shock. The soil is then firmed around the new
transplant to increase the anchorage of the new plant in its new environment. It is important to flatten
out the soil around the newly planted meristem to avoid basins that may cause waterlogging around the
new plant. 

Water must be applied as soon as possible after the transplanting operation is completed. Water must
continue to be applied throughout the growing period of the banana plant as required depending on rain
fall. 
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5.2 Plant Spacings within the Double Rows

5.3 Planting Aids

5.4 Pictorial Guide
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IRRIGATION AND FERTIGATION6.
6.1 IRRIGATION

6.2 New Irrigation Concepts Introduced by the International Service Provider (ISP)

6.3 Water Application

6.4 FERTIGATION
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WEED CONTROL7.

MAT SANITATION8.
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PRUNING (DE-SUCKERING)9.
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POPULATION ADJUSTMENT10.
The population density and proper distribution of followers must be maintained at all costs in the
banana plantation; however, field losses of members of the family and pruning mistakes do occur. The
transplant of neighbouring plants or suckers is the most common way to address these problems. Since
bananas are propagated vegetatively, plants and/or followers of any age and size, with or without
followers attached, can be moved to the right places by mechanically lifting them carefully from their
original place and moving them to a place nearby that needs a population adjustment. When followers
are attached to the transplants, the transplant must be placed in such a way as to allow the follower to
point towards the best distribution spot in relation to neighbouring plants. 
The size of the transplant follower must be chosen to match the height and vigour of the surrounding
families. It is not good a good practice to transplant a very small follower if the families around are
vigorous and tall. Care must be taken also to avoid placing a small follower in a shady area. The ratooning
rate will be drastically reduced. 
Transplants for population adjustment will produce smaller fruit bunches, but the suckers and followers
of the transplants will be very good and vigorous. One must remember that this practice is for adjusting
the population density and correcting distribution problems. The impact of this practice is therefore
not immediate but will take place when followers from transplants produce fruit. 
Tools, such as very sharp and flat digging shovels and long bush knives, are used to carry out this
practice. 

Follower Transplanted into Double Row is Smaller than Neighboring Plants, 
a Condition that Will Delay the Ratooning Rate of the Transplant 
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Guying is accomplished using plastic twine with a thickness of 0.5 cm (3/16 inches). A portion of the
twine is cut of sufficient length to make a loop around the banana pseudo­stem right below the leaves
(neck) and long enough to use the neighbouring plants as the guy. One of the loose segments of the
twine is looped again near the base of the pseudo­stem of the guying neighbouring plant at a height
of approximately 50 cm. The second loose segment is looped around another neighbouring plant
making an angle of 30o. The guys should be tightened to make sure they hold plant with the bunch
being protected. 

As the banana bunch matures, it becomes susceptible to losses caused by loss of root anchorage from
nematode damage, the weight of the bunch itself and by wind. There are three ways to prevent these
bunch losses: wooden props (propping), plastic twine guys (guying) and aerial cables.  

A banana prop is two poles separated loosely by a piece of rope 2 cm (0.8 inch) in diameter tied securely
to each pole. The length of the poles should be according to the banana varieties in the plantation. For
the tall Williams, the wooden poles should be 3.6 m (12 ft) long. For the shorter Asdia and Apollo, the
poles should be 2 m long. The thickness should be 3 cm to 5 cm to support the bunch until it is
harvested. This prop is placed underneath the bunch and against the pseudo­stem right below the
leaves, taking special care to avoid damage to the fruit. After placement, the poles making the prop
are separated forming at least a 30o angle to maximize their strength. This practice can be done on a
weekly or bi­weekly basis, making sure the bunches are protected while still young and light. The
wooden propping poles can be re­used several times until they become non­viable. 

Propping is a good practice to provide support during stormy weather with high winds and small
cyclones. The main problem is to secure a steady supply of poles without cutting large portions of forest
down. In other countries, bamboo is used as poles and a bamboo plantation is established to supply
poles to the banana plantation. 
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QUALITY PRACTICES12.
12.1 Bunch Clearing
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12.2 Bagging
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12.3 De-Flowering

12.4 Deviation of Followers
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12.5 De-Budding and De-Handing

Follower Already Affecting the Quality of the Fruit Bunch 



Operational Manual: Banana

24

TAGGING FOR AGE AND FRUIT INVENTORY13.
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PEST AND DISEASE MANAGEMENT14.
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14.1 Fusarium Wilt of Bananas (Panama Disease)
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14.2 Black Leaf Streak (BLS) or Black Sigatoka Disease
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14.3 Banana Bunchy Top Virus (BBTV)



Operational Manual: Banana

31



Operational Manual: Banana

32

14.4 Cigar End Rot (Black Tip Rot)
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14.5 Banana Flower Thrips
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14.6 Banana Freckle Disease
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14.7 Erwinia Soft Rot
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14.8 Banana Stem Borer Weevil
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14.9 Red Rust Thrips
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14.10 Intercropping
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15.1 Harvesting by Age and Calliper Grade

BANANA HARVESTING15.
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15.2 Number of leaves at Harvest

15.3 Harvesting Procedure
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15.4 Harvesting Schedule and Production Forecast
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15.5 New Tools Introduced
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16.1 Bananas Postharvest Facts

POST-HARVEST HANDLING, PACKING AND SHIPPING16.

16.2 Bananas Product Specifications
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16.3 Transport from the Field to the Packing Facility

16.4 Packing Centre Layout
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16.5 Post-Harvest Processes
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16.6 Packing House Sanitation
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QUALITY ASSURANCE SYSTEM FOR BANANAS17.

18.1 Banana Containers

EXPORT PROTOCOL18.
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18.2 Mixed Bananas Containers
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18.3 Banana Ripening Protocol



Operational Manual: Banana

52

COST-BENEFIT ANALYSIS19.
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Annex 1: Specifications for Banana Saplings for the ASMP Banana Clusters
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Annex 2: Production of Ambul Banana Planting Material Using “Peepers”
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Annex 3: Fertigation Protocol
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Annex 5: Protocol for Fungicide spraying for Sigatoka Control

 

Annex 6: Quality Assurance System for Bananas
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