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(4) Points to note when using sticky traps:
(1) The presence of beneficial insects and neutral insects

During the trial period, the study recorded the presence of beneficial insects and
neutral insects (Insects that were neither pests nor natural enemies). Each colored
sticky trap was first examined for beneficial insects, such as predators and
parasitoids, and then neutral insects were identified and recorded up to their
“order” level for unfamiliar insects.

(2) Adjusting of installed height above the crop canopy

(3)

When using, it is necessary to adjust the position of sticky traps following the
growth of crops. The location of the color sticky trap from the crop should always
be kept at 10-30 cm above the crop canopy

How to store and dispose

Install and store them in a place where infants and pets cannot touch them. If dust,
dirt, oil, etc. adhere to the adhesive surface, the capture effect will decrease, so be
careful when handling them. Store in a cool, dark place avoiding direct sunlight,
high temperature and humidity. After use, do not leave them in the garden, etc.,
and dispose of them appropriately.

Reference: pictures of pests trapped by color sticky traps under trial

Leafhoppers (yellow and green) Thrips (blue and white)

Purpose:

Brinjal is a key vegetable crop in many regions of Sri
Lanka. But its production is often threatened by a
wide range of insect pests that, if not managed
properly, can cause substantial yield losses. In
brinjal cultivation, hopper burn is the primary pest
issue, apart from shoot and fruit borer.

Integrated Pest Management (IPM) strategies
emphasize the importance of timely pest
monitoring to minimize the use of chemical
pesticides and reduce environmental impacts.
Sticky traps are commonly used for monitoring and
controlling insects.

Many living things have a preference for specific
colors (wavelengths). Among these, the color
preference of insects shows a very remarkable
tendency. Color sticky traps are a practical
application of insect behavior control technology
that utilizes this color preference. In the case of
brinjal, color sticky traps can attract mainly sucking
pests.

This guide introduces how to place and use sticky
traps in a farmer's field. This also includes
precautions and future issues when introducing

color sticky traps in cultivation of brinjal.

Table 1: Pests of brinjal attracted to different colors

Color Attracted Pests
Yellow White flies, Aphids, Leafhoppers, Thrips, Leaf miners
Blue Thrips
Green Leafhoppers, Aphids
Red Leafhoppers, Thrips
White Thrips, Leafhoppers, Aphids

Note: Insect shown in bold based on the result of trial in Matale district in 2024



Pest monitoring & control technology using color
sticky traps:
(1) Technology content

Color sticky traps are a physical pest control material that visually attract pests and
mechanically capture them and are widely used as a pest control method that meet
today's demand for "agricultural crop safety" and "environmental consideration,"
especially in protected houses.

Usually Color water-proof sheets with color and extremely sticky glue are used to make
the trap. The glue is applied on both sides of the sheet. Commercial ones are also
available in the market.

Double - side Super strong Waterproof Full sheet
adhesive adhesive adhesive

Figure 1: Four important features of sticky trap

(2) Types of color sticky traps and ——
installation methods

* Color and size

There are mainly 5 colors (yellow, blue, red, #

green and white) available. Size varies based on

necessity. Sometimes, roll type (10 cm width

and 100 m length) is also available. Tested ones Figure 2: 5 colors of sticky trap
are 20 cm x 30 cm. (size: 20cm width x 30 cm length)

* Installation method

I. Monitoring of pest outbreaks

After planting, hang about 10 pieces of sticky
traps per 1,000 m2 about 15 cm above the crop
canopy. The height of the crop increases as it
grows. Therefore, the length of the stick should
be more than 150 cm (Crop height 100 cm
+above 15 cm +Sticky trap Length 20 cm
+inserted part in soil 15cm). It is necessary to Set the sticky traps 15 cm
change the installation height accordingly. above the brinjals

Figure 3: How to install sticky traps for
monitoring purpose

ii. Control purpose in another countries

In Sri Lanka, brinjal is not cultivated in protected houses. In other countries, brinjal
is cultivated in polyhouse and sticky traps are used for control purposes. After
planting, hang 100 to 400 sticky traps per 1,000 m2 approximately 15 cm above the

crop canopy. Some chemical pesticides have low insecticidal effects on adult
insects, so by using them in combination to capture adult insects by sticky trap, the

next generation can be suppressed.

Figure 4: How to install sticky traps for control purpose

(3) Demonstration summary:

During the sticky trap installation period in two locations, insecticides were not
applied to control the sucking pests except mites.twenty sheets comprision of 5

colors were installed in approximately 1000 m2 area. Followings are the
findings from the trial:

Yellow color sticky traps attracted the highest number of insects including
sucking pests of brinjal such as Leafhoppers, White flies, Aphids and Thrips.
The highest number of thrips were attracted to the blue color traps
followed by white and yellow.

Red color attracts the lower number of pests, and it is not suitable to
monitor the pests of brinjal.

Fruit and shoot borer moths were not attracted to any color tested (Yellow,
blue, green, white and red) hence have to follow separate/especially control
methods.

In addition to pests, beneficial insects and neutral insects were attracted to
the yellow color.

Hopper burn is a severe problem in brinjal so that yellow color sticky traps
can be used while green or white color traps for early monitoring.

Early monitoring of the pest is very important to make decisions about pest
control. When the pest incidence damage was severe, it was difficult to
control the pest and had to do frequent insecticide applications.
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(4) Points to note when using sticky traps:
(1) The presence of beneficial insects and neutral insects
During the trial period, the study recorded the presence of beneficial insects and
neutral insects (Insects that were neither pests nor natural enemies). White
color traps attracted the highest number of neutral insects. Yellow and Blue
traps are more effective in attaching beneficial insects.

(1) Adjusting of installed height above the crop canopy
When using, it is necessary to adjust the position of sticky traps following the
growth of crops. The location of color sticky traps from the crop should always
be kept at 10-30 cm above the canopy.

(3) How to store and dispose
Install and store them in a place where infants and pets cannot touch them. If
dust, dirt, oil, etc. adhere to the adhesive surface, the capture effect will
decrease, so be careful when handling them. Store in a cool, dark place avoiding
direct sunlight, high temperature and humidity. After use, do not leave them in
the garden, etc., and dispose of them appropriately.

Reference: pictures of pests trapped by color sticky traps under trial

https://plantwiseplusknowledgebank.org/doi/ful
1/10.1079/pwkb.20147800328

Diamondback moth (Green and red)

Purpose:

Cabbage is one of the major vegetable crops in Sri Lanka and insect infestations pose a
significant challenge to its production. Serious damage is caused by the cabbage
caterpillar complex, which includes the larvae of diamondback moth (Plutella
xylostella), cabbage semi-looper (Chrysodeixis eriosoma), cabbage cluster caterpillar
(Crocidolomia pavonana) and cabbage webworm (Hellula undalis). Aphids (Myzus
persicae) and cutworms (Agrotis spp.) also cause damage. Managing the cabbage
caterpillar complex is a challenge and prevention and early treatment are essential to
suppress pest damage and minimize crop loss.

Integrated Pest Management (IPM) strategies emphasize the importance of timely
pest monitoring to minimize the use of chemical pesticides and reduce environmental
impacts. Sticky traps are commonly used for monitoring and controlling insects.

Many living things have a preference for specific colors (wavelengths). Among these,
the color preference of insects shows a very remarkable tendency. Color sticky traps
are a practical application of insect behavior control technology that utilizes this color
preference.

This guide introduces how to place and use sticky traps in farmer’s fields. This also
includes precautions and future issues when introducing sticky traps for the cultivation
of cabbage.

Table 1: Pests of cabbage attracted to different colours

Color Attracted Pests
Yellow Beneficial insects
Blue Beneficial insects
Green Diamondback moth
Red Diamondback moth
| White ‘ | Neutral insects

00m®: 2024 RECE EE8wed uddsdmed 8den @D ven® 8.


https://plantwiseplusknowledgebank.org/doi/full/10.1079/pwkb.20147800328

Pest monitoring and control technology using color
sticky traps: * Installation method

1. For monitoring purpose in fields

(1) Technology content

Color sticky traps are a physical pest control material that visually attracts pests and
mechanically captures them and are widely used as a pest control method that meets
today's demands for "agricultural crop safety" and "environmental consideration,"

After planting, hang about 10 pieces of
sticky traps per 1,000 m2 just above the ), ,.,,;:g.\_\'
cabbage canopy. The height of the crop
increases as it grows. Therefore, the
especially in protected houses. length of the stick should be more than
75 cm (Crop height 40 cm + Sticky trap
length 20 cm + inserted part in soil 15
cm). It is necessary to change the

market. ; ; ; ;
installation height accordingly. Figure 3: How to install sticky traps for

monitoring purpose
ii. For control purpose in protected { L
houses S -

Double - side Super strong Waterproof Full sheet
adhesive adhesive adhesive

Usually colour water-proof sheets and extremely sticky glue are used to make the traps.
The glue is applied on both sides of the sheet. Commercial ones are also available in the

Set the sticky traps at the same
height as the cabbages.

After planting, hang 100 to 400 sticky
traps per 1000 m2 just above the
Figure 1: Four important features of sticky trap cabbage  canopy Some  chemical
pesticides have low insecticidal effects

(2) Types of color sticky traps and installation methods on adult insects, so by using them in
combination to capture adult insects by

sticky trap, the next generation can be Figure 4: How to install sticky traps for

. .
Color and size suppressed. control purpose

There are mainly 5 colors (yellow, blue, red,
green and white) available. According to a
study conducted at HORDI, a green sticky
trap is the best one. However, its
availability was questioned. Therefore,
yellow sticky traps are recommended as a
second choice. Size varies based on
necessity. Sometimes, roll type (10 cm
width and 100 m length) is also available.
Tested ones are 20 cm x 30 cm in size.

(3) Demonstration summary:

The trials were conducted at farmer fields at Seetha Eliya and Meepilimana.

Followings are the findings from the trials:

e Sticky trap color significantly influences the capture rates of various insect
groups.

e Green and red traps are the most effective for controlling diamondback
moths.

e Red traps demonstrate greater efficacy in capturing other pest insects.

e White traps attract the highest number of neutral insects.

Figure 2: 5 colors of sticky trap
(size: 20 cm width x 30 cm length)

e Yellow and blue traps are more effective in attracting beneficial insects.
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(4) Points to note when using the sticky traps:

(1)

(1)

(1)

The presence of beneficial insects and neutral insects

During the trial period, the study recorded the presence of beneficial insects
and neutral insects (Insects that were neither pests nor natural enemies). Each
colored sticky trap was first examined for beneficial insects, such as predators
and parasitosis, and then neutral insects were identified and recorded up to
their “order “level for unfamiliar insects.

Adjusting of installed height above the canopy

When using, it is necessary to adjust the position of sticky traps following the
growth of crops. The location of the color sticky trap from the crop should
always be kept at 15 cm above the canopy.

How to store and dispose

Install and store in a place where infants and pets cannot touch it. If dust, dirt,
oil, etc. adhere to the adhesive surface, the capture effect will decrease, so
please be careful when managing it. Store in a cool, dark place, avoiding direct
sunlight and high temperature and humidity. After use, do not leave it in the
garden, etc., and dispose of it appropriately.

Reference: pictures of pests trapped by color sticky traps under trial

R \ A Y
Leafhoppers (yellow)

Thrips (blue and white)

Purpose:

Tomato is a key vegetable crop in many regions of Sri Lanka. But its production
is often threatened by a wide range of insect pests that, if not managed
properly, can lead to substantial yield losses. Integrated Pest Management
(IPM) strategies emphasize the importance of timely pest monitoring to
minimize the use of chemical pesticides and reduce environmental impacts.
Sticky traps are commonly used as monitoring and controlling insects.

Sticky traps are increasingly recognized as a sustainable and environmentally
friendly technique for managing populations of small flying insect pests in both
open fields and protected environments. Beyond their utility for pest
management, these traps are widely used for monitoring insect populations in
agricultural fields. However, their non-selective nature poses a challenge, as
they often capture not only target pests but also beneficial insects along with
neutral insects.

The effectiveness of sticky traps is influenced by factors such as trap color and
placement height. While the attraction of certain insect species to specific
colors—such as the strong attraction of many pests to yellow—is well-
documented, the responses of other species to different colors remain less
understood. In Sri Lanka, yellow and blue sticky traps are commonly employed
to manage whiteflies and thrips in tomato cultivation. However, traps of
alternative colors, including red, green, white are used in other regions
indicating potential benefits of tailoring trap colors to specific pest species.

This guide introduces how to place and use sticky traps in farmer’s fields. This
also includes precautions and future issues when introducing color sticky traps
for the cultivation of tomato.

Table 1: Pest of Tomato attracted to different colors

Color Attracted Pests

Yellow | White flies, Aphids, Leafhoppers, Leaf miners flies

Blue Thrips

Green | Aphids (very less number of insects attracted-Badulla
trial)

Red Leafhoppers

White | Thrips, (very less number of insects attracted- Badulla
trial)

Note: Letters shown in bold are based on the result of trial in Badulla district in 2024



Pest monitoring & control technology using color
sticky traps:

ii. Control purpose in another countries

After planting, hang 100 to 400 sticky traps per 1000 m2 approximately 15 cm above
the crops. Some chemical pesticides have low insecticidal effects on adult insects, so
by using them in combination to capture adult insects by sticky traps, the next

(1) Technology content

Color sticky traps are a physical pest control material that visually attract pests and

mechanically capture them and are widely used as a pest control method that
meets today's demand for "agricultural crop safety" and "environmental

consideration."

Usually color water-proof sheets with extremely sticky glue are used to make the
traps. The glue is applied on both sides of the sheet. Commercial ones are available

in the market.

Double - side Super strong Waterproof Full sheet
adhesive

adhesive adhesive

Figure 1: Four important features of sticky trap

(2) Types of color sticky traps and installation

methods
* Color and size
There are mainly 5 colors (yellow, blue, red,
green and white) available. Size varies based on
necessity. Sometimes, roll type (10 cm width and
100 m length) is also available. Tested ones are
20 cm x 30 cm.

* Installation method

i. Monitoring of pest outbreaks
After planting, hang about 10 pieces of sticky
trap per 1,000 m2 about 15 cm above the crop
canopy. The height of the crop increases as it
grows. Therefore, the length of the stick
should be more than 150 cm (Crop height 100
cm +above 15 cm +Sticky trap Length 20 cm

+inserted part in soil 15cm). It is necessary to
change the installation height accordingly.

Figure 2: 5 colors of sticky trap (20
cm width x 30 cm length)

Set the sticky traps 15 cm above the
tomato

Figure 3: How to install sticky traps for
monitoring purpose

generation can be suppressed.

For leaf miners, use a yellow sticky trap and place them horizontally on the ground at
a height of about 20 cm. It is effective for capturing adult leafminers that have just

emerged from the ground.

Figure 4: How to install sticky traps for control purpose

(3) Demonstration summary:

The study was conducted from June 2024 to August 2024 in two tomato
fields, Boralanda and Kahaththewela, in Badulla district.

Results indicate significant differences in pest attraction across trap
colours

Insect pests, natural enemies, and neutral insects that were attracted to
each sticky trap were counted.

Yellow sticky traps attracted the most insect pests and neutral insects.
Among pest insects, yellow sticky traps were highly effective in capturing
Whiteflies, Green Leafhoppers, Aphids and Thrips

Blue and white sticky traps mostly attracted Thrips

Red sticky traps attracted fewer pest insects but a higher number of non-
pest insects.

Green traps captured the least number of insects.
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Points to note when to introduce the Improved
DOA nutrient package:

(1) On-time applications of balanced nutrients
On-time applications of balanced nutrients are crucial for
maximizing crop growth, optimizing yields, and maintaining soil
health. Applying nutrients at the correct growth stages ensures
that plants have access to the necessary nutrients when they need
them most.

(2) Split application of N and K fertilizers

Split application reduces the risk of nutrient leaching and
volatilization, which can occur with a single large dose of fertilizer.
It can improve fertilizer use efficiency, reducing waste and the
overall cost of fertilizer inputs. Further it minimizes the
environmental impact of fertilizers by reducing the amount of
excess nutrients that may runoff into waterways, preventing
water pollution.

(3) Area specific nutrient application
This is the practice of applying fertilizers and nutrients tailored to
the specific needs of different areas, rather than using a uniform
application across the country. By applying nutrients where they
are most needed, farmers can avoid over-application in areas that
don't require them, leading to better resource utilization.

(4) Consideration of surroundings

When applying poultry manure, it's crucial to consider its
condition. It is highly recommended to use well-decomposed
poultry manure. Fresh manure, on the other hand, can produce
strong odors, attract houseflies, and cause discomfort for nearby
residents. To mitigate these issues, fresh manure should be
avoided. Additionally, after application, the manure should be
covered to reduce odor and prevent nutrient loss, ensuring a
more effective and neighbor-friendly application.

Purpose

The cultivation of vegetables is a vital component of agricultural
systems, directly impacting food security and farmers' livelihoods.
Among the many vegetables grown, cabbage stand out as major crops in
the Badulla and Puttalam (Kalpitiya) regions.

While current fertilizer recommendations of Department of Agriculture
provide a foundational guideline for open pollinated vegetable
cultivation, they often lack the specificity needed to address the unique
challenges and opportunities presented by different agro-ecological
zones and soil types. Soils can vary significantly in their nutrient
composition, pH levels, moisture retention, and other characteristics
that influence plant health and productivity. Therefore, a blanket
fertilizer recommendation does not effectively support optimal growth
for cabbage in all regions in the country.

To address these limitations, area-specific nutrient management
packages for cabbage were investigated. This initiative aims to provide
precise nutrient management guidelines, ensuring that farmers have
access to the best practices for their region. This manual introduces
area specific nutrient management guidelines for cabbage cultivation in
Badulla and Puttalam based on the testing in farmer’s fields at Boralanda
and Kalpitiya.




Area specific nutrient management using improved
fertilizer package (IDOA):
(1) Badulla

Soil characteristics are crucial for determining the appropriate fertilizer
application. Typically, the Department of Agriculture (DOA) advises conducting
soil tests before planting to assess the nutrient levels in the soil and identify
the most suitable fertilizers for the specific region.

In Badulla, the most common soil type is Red Yellow Podzolic (Ultisol),
characterized by low nutrient content and pH levels. Overall, the soil in
Badulla tends to be slightly acidic, with a pH range between 5.0 and 6.0.

For successful cabbage cultivation, well-drained loamy soil rich in organic
matter are ideal. The optimal pH range for cabbage is between 6 and 6.5. To
improve soil fertility, incorporate fully decomposed poultry manure as a soil
conditioner which has an additional advantage in increasing soil pH. Using
decomposed manure is essential, as fresh poultry manure can introduce
pathogens and excess heat from fermentation, which may harm plants and
lead to disease or burning. It is recommended to apply the manure one week
before transplanting to ensure optimal soil conditions for growth.

Apply TSP (Triple Superphosphate), Urea, and MOP (Muriate of Potash) one
day before transplanting to ensure optimal nutrient availability. Applying TSP
before planting allows it to integrate into the soil, where it can be readily
taken up by plant roots once they begin to grow. Phosphorus plays a crucial
role in root development, especially during early plant growth.

The application of nitrogen rate has slight increase than the general DOA
recommendation, due to most of the cultivations use hybrid varieties. The
application timing of topdressings of Urea should be based on the growth of
cabbage (Table 1). Split application is suggested based on the trial in SAFE
project. Topdressing of MOP also follows the guidance of Table 1. Ca (NO;),
(Calcium nitrate) provides both nitrogen and calcium, which are essential for
plant growth. It strengthens plant cell walls, helps prevent calcium deficiency-
related disorders, promotes healthier stems and leaves, and enhances
resistance to pests and diseases.

Area specific fertilizer management package (IDOA) in Badulla is shown in the
following table:

2) Kalpitiya

The two farmer fields were selected in each location for study , focusing on popular
“Oxillus” and “Omphalos” in Kalpitiya. Five different treatments were tested. The
Harvesting results in Kalpitiya were shown in figure 5 and income to cost ratio
(calculated based on fertilizer cost only) was shown in figure 6.

Field 1 Yield (t/ha) Field 2 Yield (t/ha)
50 25
__ 40 20
©
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> 10 I 9 s r
>
0 0
DOA IDOA IDOA DOA STB IDOA IDOA
(STB) (STB)
Figure 5 : Result of Field Trial in cabbage in Kalpitiya
Income/ Cost ratio
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Figure 6 : Income to cost ratio for cabbage cultivation in Kalpitiya

*DOA-Current department of recommendation, STB- Soil test-based fertilizer
recommendation, IDOA - Improved package, FP-farmer practice

As shown in Figure 5, IDOA treatments showed comparatively similar yields. The highest
income-to-cost ratio is achieved with IDOA (Figure 6). However, FP shows the lowest
income-to-cost ratios across all farmers. Overall, IDOA appears to be the most profitable
option for cabbage.



Demonstration summary:
Badulla

The experiments were conducted at farmer’s fields in the Badulla district and Kalpitiya. Three
farmer fields were selected in each location for the study, focusing on the popular “Sisiro”
cabbage variety in Badulla and varieties "Oxillus" and “Omphalos” in Kalpitiya. Four different
treatments were tested.
The test results in Badulla were shown in Figure 3 and income to cost ratio (Calculated based on
fertilizer cost only) was shown in Figure 4.
0 Yield (t/ha)
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Figure 3: Result of Field Trial in cabbage in Boralanda
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Figure 4: Income to cost ratio for cabbage cultivation in Boralanda

*DOA-Current department of recommendation, STB- Soil test-based fertilizer
recommendation, IDOA - Improved package, FP-farmer practice

As shown in Figure 3, FP and IDOA treatments showed comparatively similar yields. The
highest income-to-cost ratio is achieved with IDOA (Figure 4). However, FP shows the
lowest income-to-cost ratios across all farmers. Overall, IDOA appears to be the most
profitable option for cabbage.

Table 1: Area specific fertilizer application in Badulla

Time of application
Fertili Before 1 Total
ertilizer ) Basal 3wAP | swap | 7wap | O
planting WAP

Poultry manure (t/ha) 10 } ; ; . - 10
TSP (kg/ha) - 270 - - - - 270
Urea (kg/ha) = 50 75 70 70 70 335
MOP (kg/ha) = 75 = - - 75 150

Ca(NO,), foliar spray - dilution rate 2g / L : 25 tanks (16L) for one hectare
(3 WAP* and 6 WAP) *WAP (week after planting)

I Transplanting time " Outer leaf spreading stage " Core leafrising stage | | Heading stage I | Harvesting stage |

Plug tra
CUEEY Bediseediing The larger the outer leaves,  Core leave rising stage is the

the larger the bulb best time to start top dressing

and preventive fungicides
S N T o ~
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Proper application of Spraying chemicals for
ticide pests and diseases in a
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A
Harvest hard ones by ]

I I I | | I J | I |
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Planting
establishment Vegetative Outer leaf Heading Harvesting
period growth period spreading stage

Poultry manure Top dressing  Top dressing Top dressing Top dressing

app":;‘i?" 1weeksafter 3 weeksafter 5 weeks after 7 weeks after
Eies paiore, planting planting planting planting
planting
Application of Application of
Ca(NO;), Ca(NO;),
3 weeks after 6 weeks after
planting planting

Growth of cabbage and timing of fertilizer application in Badullla



(2) Kalpitiya

In Kalpitiya, the predominant soil type is Regosol
(Entisol), characterized by low organic matter
content and rapid drainage. The soil pH in
Kalpitiya generally falls within the neutral to
alkaline range, between 6.8 and 8.5. However, it
is often noted that the soils in Kalpitiya are sandy
and lack a fine-textured fraction, which can lead
to rapid nutrient leaching and reduced fertility.

As mentioned in Badulla region, cabbage grows
best in well-drained soil with a good amount of
organic matter. Therefore, it is needed to add
organic matter to Kalpitiya soil. That is the reason
for application of cattle manure (decomposted
cow dung) since it has long-term effects on soil
improvement. Cattle manure can improve soil
structure, enhances moisture retention, and
promotes beneficial microbial activity in the soil.
PBRH (Partially Burnt Rice Husks) also improves
soil structure, and it contains 20% of Silicate. It
makes the cell of plants stronger and improves
disease tolerance as well as retains the moisture.
Because of soil type, nutrients are leaching
rapidly. Therefore, the application of fertilizers
Urea and MOP should be split and applied
repeatedly within a short period. Ca(NO;),
(Calcium nitrate) provides both nitrogen and
calcium, which are essential for plant growth. It
strengthens plant cell walls, helps prevent
calcium deficiency-related disorders, promotes
healthier stems and leaves, and enhances
resistance to pests and diseases. Additionally,
moisture retention is low with the sandy nature
of the soil which can restrict the Ca absorption by
plant roots. Therefore, young leaves of the
cabbage can be scorching. By providing foliar
spray of Ca this situation can be prevented.

Improved fertilizer package (IDOA) in Kalpitiya
(Nawakkaduwa & Eththalai) is shown in the
following table:

Table 2: Area specific fertilizer application in Kalpitiya

Time of application
Fertilizer Before Total
. Basal 1 WAP 2 WAP 3 WAP 4 WAP 5 WAP 6 WAP
planting

Cattle manure 10 10
(t/ha)
PBRH(g/plant) 125 - - - - - - - 125
TSP (kg/ha) - 270 - - - - - - 270
Urea (kg/ha) - 30 50 50 50 50 50 50 330
MOP (kg/ha) - 50 - - 50 - 50 - 150

Ca(NO,), foliar spray - dilution rate 2g / L : 25 tanks (16L) for one hectare (3 WAP and 6 WAP)

| Transplanting time

" Outer leaf spreading stage " Core leaf rising stage |

I Heading stage |

| Harvesting stage |

Plug tray
seedling
2-3true
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sowing

Germination

Bed seedling
T I
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the larger the bulb
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Growth of cabbage and timing of fertilizer application in Kalpitiya
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Points to note when introduce the Improved
DOA nutrient package: Purpose:

(1) On-time applications of balanced nutrients The cultivation of vegetables is a vital

On-time applications of balanced nutrients are crucial for
maximizing crop growth, optimizing yields, and maintaining soil
health. It ensures that crops receive consistent nutrients
throughout their growth cycle. Applying nutrients at the
correct growth stages ensures that plants have access to the
necessary nutrients when they need them most. This promotes
efficient nutrient uptake, leading to healthy growth and high
yields.

(2) Split application of N and K fertilizers

Split application of fertilizers involves dividing the total amount
of fertilizer into multiple doses, applied at different stages of
plant growth. Split application reduces the risk of nutrient
leaching and volatilization, which can occur with a single large

component of agricultural systems,
directly impacting food security and
farmers' livelihoods. Among the many of
vegetables grown, capsicum stands out as
a major crop in Puttalam (Kalpitiya)
region.

While current fertilizer recommendations
of Department of Agriculture provide a
foundational guideline for open pollinated
vegetable cultivation, they often lack the

1’ :
dose of fertilizer. It can improve fertilizer use efficiency, | URE/E\# challenges and opportunities presented
reducing waste and the overall cost of fertilizer inputs. Further | . by different agro-ecological zones and soil
it minimizes the environmental impact of fertilizers by reducing &~ types. Soils can vary significantly in their

the amount of excess nutrients that may runoff into
waterways, preventing water pollution.

(3) Area specific nutrient application

This is the practice of applying fertilizers and nutrients tailored
to the specific needs of different areas, rather than using a
uniform application across the country. By applying nutrients
where they are most needed, farmers can avoid over-
application in areas that don't require them, leading to better
resource utilization. This practice helps in reducing nutrient
runoff or leaching, which can be harmful to the environment,
especially in water bodies.

(4) Consideration of surroundings

When applying organic fresh manure, it should be de-
composed, otherwise it can cause for nutrient imbalances,
produce strong odors, attract houseflies, and cause discomfort
for nearby residents. To mitigate these issues, fresh manure
should be avoided. Additionally, after application, the manure
should be covered to reduce odor and prevent nutrient loss,
ensuring a more effective and neighbor-friendly application.

nutrient composition, pH levels, moisture
retention, and other characteristics that
influence plant health and productivity.
Therefore, a blanket fertilizer
recommendation does not effectively
support optimal growth for cabbage in all
regions in the country.

To address these limitations, area-specific

nutrient management packages were
investigated. This initiative aims to
provide precise nutrient management
guidelines, ensuring that farmers have
access to the best practices for their
region. This manual introduces area-
specific nutrient management guidelines
for capsicum cultivation in Kalpitiya based
on the testing in farmer’s field.




Area specific nutrient management using improved
fertilizer package (IDOA):

In Kalpitiya, the predominant soil type is Regosol (Entisol), characterized by low
organic matter content and rapid drainage. The soil pH in Kalpitiya generally falls
within the neutral to alkaline range, between 6.8 and 8.5. However, it is often
noted that the soils in Kalpitiya are sandy and lack a fine-textured fraction, which
can lead to rapid nutrient leaching and reduced fertility.

Capsicum grows best in well-drained, fertile, and loamy soils with a pH of 5.5-6.8.
The soil should also have high organic matter. Therefore, it is needed to add organic
matter to Kalpitiya soil. That is the reason for application of cattle manure
(decomposted cow dung) since it has long-term effects on soil improvement . Cattle

manure can improve soil structure, enhances moisture retention, and promotes
beneficial microbial activity in the soil.

45 Income/ Cost ratio

40
35

30

20 ]
15
10
M,
; ] ]

DOA STB IDOA FP |DOA STB IDOA FP |DOA STB IDOA FP

1 2 3

Income — Cost ratio, field trail Kalpitiya

As shown in Figure 3, FP treatment showed comparatively higher yield. The highest
income-to-cost ratio is achieved with IDOA and soil test- based package when

considering all three farmers (Figure 4). However, FP shows the lowest income-to-cost
ratios across all farmers. Overall, IDOA appears to be the most profitable option for
capsicum.

Capsicum field in Kalpitiya



Demonstration summary:

The experiments were conducted at farmer fields in Kalpitiya area. Three farmer fields were
selected for the study and capsicum variety “Prarthana” was selected. Four different
treatments were tested such as current Department of Agriculture Recommendation, Soil
Test Based Fertilizer Recommendation, Improved Fertilizer Management Package (IDOA) and
Farmer’s Practice. The results were shown in Figure

25 Yield (t/ha)
20
15
10

5

0

Current DOA Soil test-based Improved Farmer Practice
recommended fertilizer package Fertilizer
package Management

Package

Figure 3: Results of Field Trial

*DOA-Current department of recommendation, STB- Soil test based fertilizer
recommendation, IDOA - Improved package, FP-farmer practice

Because of soil type, nutrients are leaching rapidly. Therefore, the application
of fertilizers Urea and MOP should be split and applied repeatedly within a
short period. Ca (NO;), (Calcium nitrate) provides both nitrogen and calcium,
which are essential for plant growth. It strengthens plant cell walls, helps
prevent calcium deficiency-related disorders, promotes healthier stems and
leaves, and enhances resistance to pests and diseases. Additionally, moisture
retention is low with the sandy nature of the soil which can be restricted the
Ca absorption by plant roots. By providing foliar spray of Ca this situation can
be prevented.

Improved fertilizer management package (IDOA) tested in Kalpitiya is shown in

the following table 1:




Table 1: Area specific fertilizer application in Kalpitiya

Time of application

Fertilizer - Total
Before planting Basal 1 WAP 3 WAP 6 WAP 8 WAP
Cattle manure (t/ha) 10 - - - - - 10
TSP (kg/ha) - 215 - - - - 215
Urea (kg/ha) - 20 60 90 90 90 350
MOP (kg/ha) - 10 20 70 70 70 240
Ca(NO,), foliar spray-0.5 % solution (dilution rate 5g/| water,25 tanks (16L) for one hectare )(3 WAP and 6 WAP)
Transplanting time Flowering stage Harvesting stage
Bed seedling with 2-3 true leaves *\ ‘;‘
g i &
30-35 days after sowing ‘:] “!q\
-t
fﬂ g 5\
== - - T
Seed Germination Spraying chemi_l:alsfur pests Haryest.frui'ts based on thei!' color
sowin and diseases if necessary considering transportation distance
| | | I I | | | | I | |
0 10 20 30 40 50 60 70 80 90 100 120
Planting
establishment Vegetative Flowering Harvesting
period growth period
Pnultr\.' ma.nure Top dressing Top dressing Top dressing Top dressing
application 1 weeks after 3 weeks after 6 weeks after 8 weeks after
1week h_'Efan planting planting planting planting
planting
PBRH Application of Application of
application Ca(NO;), Ca(NOs),
to planting 3 weeks after 6 weeks after
hole planting planting

Timing of fertilizer application
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Points to note when to introduce the Improved
DOA nutrient package:

Purpose:

(1) On-time applications of balanced nutrients The cultivation of vegetables is a vital
On-time applications of balanced nutrients are crucial for component of agricultural systems, directly
maximizing crop growth, optimizing yields, and maintaining impacting food security and farmers'
soil health. It ensures that crops receive consistent nutrients livelihoods. Among the many vegetables
throughout their growth cycle. Applying nutrients at the grown, tomatoes stand out as major crops
correct growth stages ensures that plants have access to the in the Badulla region. While the current
necessary nutrients when they need them most. This fertilizer recommendations of Department
promotes efficient nutrient uptake, leading to healthy of Agriculture provide a foundational
growth and high yields. guideline for open pollinated vegetable

cultivation, they often lack the specificity
needed to address the unique challenges
and opportunities presented by different
agro-ecological zones and soil types. Soils
can vary significantly in their nutrient
composition, pH levels, moisture retention,

(2) Split application of N and K fertilizers
Split application of fertilizers involves dividing the total
amount of fertilizer into multiple doses, applied at different
stages of plant growth. Split application reduces the risk of
nutrient leaching and volatilization, which can occur with a

single large dose of fertilizer. It can improve fertilizer use and other characteristics that influence
efficiency, reducing waste and the overall cost of fertilizer plant health and productivity. Therefore, a
inputs. Further it minimizes the environmental impact of blanket fertilizer recommendation does not
fertilizers by reducing the amount of excess nutrients that effectively support optimal growth for
may runoff into waterways, preventing water pollution. tomatoes in all regions in the country.

(3) Area specific nutrient application ‘ \ /;‘ Therefore, area-specific nutrient
This is the practice of applying fertilizers and nutrients ) | management pa.clfa.gt.es for t(?matoes we.re
tailored to the specific needs of different areas, rather than \ b |nve§t|gated.. This initiative aims t.o p.rowde
using a uniform application across the country. By applying \/' /\/> preus.e SRR uleeine:,
nutrients where they are most needed, farmers can avoid wbv ensuring that farmers. havef access.to the
over-application in areas that don't require them, leading to ,_/‘/ / !oest practices for the_'f reglop. ihimanta)
better resource utilization. This practice helps in reducing \( / et e i e §pec.|f|c D
nutrient runoff or leaching, which can be harmful to the 2 i mar?age?me.nt guldelinesiiortemato .
environment, especially in water bodies. 2 7 _CUIt'Vat'On in E}adulla base-d on the testing

Vl\l) in HORDI and in farmer’s field at Boralanda.

(4) Consideration of surroundings
When applying poultry manure, it's crucial to consider its
condition. It is highly recommended to use well-decomposed
poultry manure for application. Fresh manure, on the other
hand, can produce strong odors, attract houseflies, and
cause discomfort for nearby residents. To mitigate these
issues, fresh manure should be avoided. Additionally, after
application, the manure should be covered to reduce odor
and prevent nutrient loss, ensuring a more effective and
neighbor-friendly application.




Area specific nutrient management using improved

fertilizer package (IDOA):
Badulla 60 Income/cost ratio

Soil characteristics are crucial for determining the appropriate fertilizer application. 50
Typically, the Department of Agriculture (DOA) advises conducting soil tests before _
planting to assess the nutrient levels in the soil and identify the most suitable 40
fertilizers for the specific region. T

In Badulla, the most common soil type is Red Yellow Podzolic (Ultisol), 30
characterized by low nutrient content and pH levels. Overall, the soil in Badulla
tends to be slightly acidic, with a pH range between 5.0 and 6.0. 20

For tomato cultivation, well-drained, loose, neutral or near-neutral soil that's rich in
nutrients are the best. The soil should be able to retain moisture and allow for

proper airflow. The ideal soil pH for growing tomatoes is slightly acidic, between |_| |_| H
6.2 and 6.8. To improve both nutrient content and soil pH, incorporate fully 0

10

decomposed poultry manure. Using fully decomposed manure is essential, as fresh DOA STB IDOA FP |DOA STB IDOA FP |DOA STB IDOA FP

poultry manure can introduce pathogens and excess heat from fermentation,
which may harm plants and lead to disease or burning. It is recommended to apply 1 2 3
the manure one week before transplanting to ensure optimal soil conditions for

growth.

Figure 4: Income to cost ratio tomato cultivation in Boralanda

*DOA-Current department of recommendation, STB- Soil test based fertilizer
recommendation, IDOA - Improved package, FP-farmer practice

As shown in Figure 3, IDOA treatment showed significantly higher yields. The highest
income-to-cost ratio is also achieved with IDOA (Figure 4). Therefore, IDOA appears to be
the most profitable option for tomato.

2o

Tomato field in Boralanda



As a basal fertilizer, apply TSP (Triple
. Superphosphate), Urea, and MOP (Muriate of
Demonstration summary: Potash) one day before transplanting to ensure
optimal nutrient availability. Applying TSP
before planting allows it to integrate into the
soil, where it can be readily taken up by plant
roots once they begin to grow. Phosphorus

The experiments were conducted at farmers’ fields in the Boralanda Agrarian
Service Region, located in the Badulla district. Three farmer’s fields were selected
for the study, focusing on the popular "Padma 108 F1" tomato variety. Four

different treatments were tested in Boralanda. The results were shown in Figure plays a crucial role in root development,
3 and income to cost ratio (Calculated based on fertilizer cost only) was shown in especially during early plant growth.
Figure 4.

Based on the previous research findings, area
specific fertilizer management package (IDOA)

e el has developed. The application of nitrogen
108 rate has increased than the general DOA
106 recommendation, due to most of the

1o cultivations use hybrid varieties. The

application timing of topdressings of Urea
102 should be based on the growth of tomato
(Table 1). Split application is suggested based

100 on the trial in SAFE project. Topdressing of
98 MOP also follows the guidance of Table 1. K* is
9% a liquid fertilizer designed to provide plants
with an immediate supply of potassium (K)
o through foliar application. This fertilizer is
92 useful in improving overall plant health during
90 critical growth stages, such as flowering and
Current DOA Soil test-based Improved Fertilizer ~ Farmer Practice frUI.tI'ng a'nd D @UEEE pO'taSSIU'm .
recommended fertilizer package Management deficiencies. Ca (NO,), (Calcium nitrate) is a
package Package fertilizer that helps plants grow by providing

them with nitrogen and calcium. It also
strengthens crop cells, prevents physiological
disorders caused by calcium deficiency, and
strengthens stems and leaves, and increases
resistance to pests and diseases. PBRH
(Partially Burnt Rice Husks) also improves soil
structure, and it contains 20% of Silicate. It
makes the cell of plants stronger and improves
disease tolerance.

Figure 3: Result of Field Trial in the Boralanda

Area specific fertilizer management package
(IDOA) in Badulla is shown in the following
table 1:




Table 1: Area specific fertilizer application in Badulla

Time of application
Fertilizer Total
Before planting Basal 1 WAP 3 WAP 5 WAP 7 WAP

Poultry manure (t/ha) 10 - - - - - 10
TSP (kg/ha) 125
Urea (kg/ha) - 215 - - - - 215
MOP (kg/ha) - 40 75 58 58 58 289
Poultry manure (t/ha) - 25 40 45 45 45 200

K* (water soluble potassium) foliar spray - Dilution rate 2g /L : 25 tanks (16L) for one hectare (3 WAP and 6 WAP)

Ca(NO,), foliar spray - dilution rate 2g / L : 25 tanks (16L) for one hectare (starting from 50% flowering 2 week interval)

| Transplanting time

Bed seedling
— with 3-5 true leaves
. Pl

Harvesting stage

Seed Germination Proper application of Spraying chemicals for pests and diseases Harvest fruits based on their color
sowing pesticide if necessary considering transportation distance
| I 1 I 1 I | I I 1 | I |

0 10 20 30 40 50 60 70 80 90 100 110 120
Planting
establishment Vegetative growth period Flowering Harvesting
period
Pnultr\r rna_nure Top dressing Top dressing Top dressing Top dressing
application 1 weeks after 3 weeks after 5 weeks after 7 weeks after
1week I:.lefore planting planting planting planting
planting
PBRH Application of Application of Application of Application of Application of Application of
application K* K Ca(NO3), Ca(NO;), Ca(NO;), Ca(NO;),
to planting 3 weeks after 6 weeks after after50% 2 weeks after 4 weeks after 6weeks after
hole planting planting flowering 1tapplication 1 application 1 application

Figure 1: Area Specific Fertilizer Application in Badulla
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