


1

This publication was funded by the World Bank and European Union. Its contents are

the sole responsibility of Agriculture Sector Modernization Project implemented under

the Ministry of Agriculture Livestock, Lands and Irrigation and do not necessarily reflect

the views of the World Bank or European Union.



2

PROJECT DIRECTOR’S MESSAGE
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.
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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 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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6.4 Fertigation

These nutrients can be supplied through basal fertilizers and foliar feeds application. However. 
fertigation is the most efficient way to apply fertilizers because the nutrients move quickly, reaching 
the roots of the trees fast, allowing for a rapid up take by the mango trees in a very short period. 

Application of manure is necessary for soils with little or no organic matter. It releases its nutrients 
slowly throughout the growing period and adds organic matter to the soil. 

Soil testing before planting as it helps in determining the fertility level of the soil. 

The fertilizer application in the ASMP clusters is based on soil test results. Annex 3 contains all the soil 
tests and the global fertilizer recommendations for the mango Clusters. The results of the Dambulla 
Cluster in Matale District tests below will illustrate the process followed to formulate a fertigation 
program for mango in Matale: 

Organic matter low except in Govigammanaya/Lenawa and Nikawatana 

Potassium (K) is somewhat low except in Alakola Wewa and Nikawatana 

Phosphorus (P) is very low in Eraula and marginal in two other locations 

Sulphur (S), Copper (Cu) and Zinc (Zn) are deficient in general 

Cation ratios out of optimal ranges. Magnesium (Mg) dominates the exchange complex 

The recommendations for the application of fertilizers for this soil test are as follows: 

Nitrogen (N) required regardless of levels of Organic Matter and soluble N in the soil 

Phosphoric Acid will add Phosphorous (P) to the soil and will prevent irrigation system from clogging 

TSP will supply required Phosphorous (P) in most locations 

MOP will supply the Potassium (K) required in most locations 

Calcium Sulphate (CaSO4) as a soil amendment will lower the dominance of Mg in the soil exchange 
complex and will provide required Sulphur (S) 

Micronutrient applications are necessary to address micronutrient deficiencies 

According to scientific literature, Fruit trees, in general, need a soil test level of at least 1 meq of the 
major soil cations Calcium, Magnesium and Potassium for optimum production. The soil in Matale, 
therefore, lacks low amounts of Potassium, about 0.13 meq of Potassium. 

This required level of Potassium (0.13 meq) can be converted to an application rate of 105 Kg/Ha using 
soil fertility conversion factors as follows: 

 First, it is necessary to convert meq to parts per million (ppm’s). 

 It is worth noting that the soil test unit for Cations is meq/100 g of soil and that ppm is mg per 
Kg. 

 Thus, the conversion factor from meq to ppm is the chemical equivalent weight of the nutrient 
(Potassium), which is 39, times 10. The result is 1 meq = 390 ppm. 

 Then, to convert ppm to Kg/Ha, the ppm’s are multiplied by 2 taking into account that ppm’s 
are per million weight and that 1-hectare furrow slice of soil weighs 2,000,000 lb. In other 
words, parts per 2 million. 
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Therefore, 

 If 1 meq of Potassium is 390 ppm, then 0.1346 meq of Potassium are 52.5 ppm (390*0.1346). 

 This value of 52.5 ppm of Potassium is, then, multiplied by 2 to give 105 Kg/Ha. 
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8.3 Anthracnose



a) Pruning of crowded branches (after harvest) allows light penetration and improves air circulation, 
creating an environment unfavourable for pest development. 

b) Field Sanitation: Under brushing and clearing of surroundings. 

c) Fertilization and Irrigation to improve tree vigour. 

d) Vigorous trees are less prone to infection from anthracnose and other pests. 

e) Fruit Bagging to minimize the use of insecticides and enhance fruit quality.  

f) Collection and proper disposal of fruit droppings such as fallen fruits. Dispose of them properly by 
either burying or burning. They can also be removed physically from the plantation These practices 
prevent the pests inside the fruits from completing their life cycle. 

Control 

 Follow recommended cultural practice to maintain vigorous and productive trees, which are less 
prone to diseases. 

 Maintain good light penetration and air circulation in each mango tree. 
 Collect and burn trash to reduce sources of disease. 
 Bag fruits using appropriate bagging materials to reduce further field infestation. 
 Fertilize and irrigate trees to improve tree vigour. 
 When flushing occurs on rainy days, protect emerging flushes from leaf spots by spraying 

registered contact fungicides. DO NOT use systemic fungicides. 
 Apply protectants/systemic fungicides to protect inflorescence against blossom blight and fruit 

rot infection on developing fruits. Amistar can be used as a systemic fungicide using a localized 
application directed to the flowers panicle at a rate of 16 ml for 16 L of water. The fungicide is 
applied using a hand spray container.  

 Remove and destroy dead twigs and branches. 
 Post-harvest Treatment: 

 Hot Water Dip: Dip fruits for 10 minutes at 53 oC to 55 oC water. 
 For 1 minute if water temperature is between 59 to 60oC. 
 Store fruits in a cool place. 
 Pesticides: Carbendazim 500g/L (BENDAZIM 500 SC, RONDAZIM) 

Operational Manual: Mango

16

8.4 IPM Cultural Practices that Reduce the Use of Pesticides
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9.3 Pruning Mature Trees Bearing Fruits



Operational Manual: Mango

19

9.4 Espalier Trellis System

9.5 De-Blossoming

 

 

 

 

INTERCROPPING10.



20

 
 
 
 

 

FLOWER INDUCTION11.

 
 

 

11.1 Paclobutrazol

Operational Manual: Mango

Table 8: Flower Induction 
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12.1 Management of the Fruit Inventory
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Operational Manual: Mango

23

 
 

 
 
 
 
 
 
 

13.1 Harvesting Indexes

 
 
 
 

13.2 Harvesting Tips

 
 

 

 
 

POST-HARVEST HANDLING14.
14.1 Mango Postharvest Facts

 
 
 
 
 

14.2 Mango Product Specifications



Operational Manual: Mango

24

14.3 Packing Centre Layout

 

 

 

 

 

 

 

 

14.4 Packing Processes



Operational Manual: Mango

25

14.5 Transportation to Packing House Tips
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14.8 Packing House Sanitation

14.9 Storage Tips

Figure 11: Packaging House Sanitation 
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EXPORT PROTOCOL15.
15.1 Mango Containers

Figure 12: Reefer Container Figure 13: Reefer Container Settings Panel 

Figure 14: Reefer Container Cool Air Flow Figure 15: Temperature Monitoring Device 
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15.2 Mixed Mango Containers

COST – BENEFIT ANALYSIS16.

Figure 16: Loading Mango in Reefer Container 
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ANNEX 4: ESPALIER TRELLIS SYSTEM
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