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Contribution from OUSL
No Activity Strand Activity Slides

1.1 Preliminary screening of quantitative and 
qualitative food losses: Based on secondary 
data

1. Literature review on Mango postharvest handling practices in Sri Lanka, 
recommended practices and recent research

4

1.1 Load Tracking, field sampling and quality 
testing

2. Load tracking of tomato in the wholesale market to identify the quality 
of tomato, quantitative and qualitative postharvest loss and parameters 
contributed to the loss

5-6

3.2 Assess the impact of farm level practices on 
product quality, including varietal choice, 
choice of fields/structures, crop hygiene and 
harvesting

3. Evaluation of the impact of varieties on the postharvest quality of 
tomato

7

4. Evaluating the impact of preharvest silicon application on the 
postharvest quality of tomato

8-11

3.3 Assemble knowledge from global value 
chains to demonstrate possible interventions

5. Development of an ethylene and other volatile organic compound 
(VOC) adsorbent to be included in tomato and mango packaging

12-15
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Completed 3/5
Ongoing 2/5

❑Papers accepted for publication 
◦ 1 review paper in journal indexed by Web of Science

❑Conference presentation and proceedings
o 1 presentation and proceedings in International Research Conference (SLTC)

❑Working full papers – 4

❑Policy Briefs -2

3



Study 1. Literature survey on Mango

Submitted to the Journal of Agricultural Sciences – Sri 
Lanka, by Sabaragamuwa University of Sri Lanka

 Main Findings:
• Significant gap between recommended and currently 

practiced postharvest practices in Sri Lanka

• Inadequate preharvest strategies, and postharvest handling 
operations 

• Insufficient postharvest treatments, ripening 

      protocols, and transportation methods

• Limited research on postharvest practices for local 

       mango varieties

Recommendations: 
• Further research to address the gap, follow-up, and 

implementation

• Identify and optimize effective and affordable postharvest 
handling practices

• Prioritize knowledge dissemination for the stakeholders to 
access the latest information and resources
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Study 2. Commodity Systems Assessment of Tomatoes in the 
Wholesale Market

Objectives:

• To recognize the quality variation of the     tomatoes in the wholesale 

market

• To recognize which origins provide best quality tomatoes/ worst 

quality tomatoes

• To recognize the reasons/postharvest practices affecting such 

differences (traceback)

• Recognize the parameters that contributed to the postharvest loss

Methodology

     Note background information of the loads through the questionnaire 

• The weight/volume of tomato received per day 

• The locations (Suriyawewa, Jaffna, Ratnapura, Puttalam, Badulla,Any 

other)

• Mode of transportation (Lorry, Van,Trucks)

• Packaging (Wooden crates, cardboard boxes, gunny bags)

• Storage at wholesale (cold storage, room temperature, Shady place, 

Exposed to sun)

• Length of time at wholesale market (Hours)

• Distributions from wholesale market( to retailer, consumer, 

supermarket) 

❑ Sample random tomato boxes from each channel, in the wholesale 

market (Peliyagoda) for quantitative and qualitative evaluation of loss

Peliyagoda
Welimada

Bandarawela

Suriyawewa

Balangoda

Initial Tomato load

Marketable weight Unmarketable weight

Physical damage 

cuts, bruises, 
punctures, scratches, 

splits, crushes, 
abrasions and cracks

Physiological 
damage 

wilting, shrinkage, 
heat stress, cuticle 

cracks, puffiness and 
catfacing and internal 

breakdown

Pathological and 
entomological damage 

fungi and bacteria, 
Infestation by thrips, 
white flies and mites

Unmarketable

Marketable
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Results

Quantitative assessment

Qualitative assessment

Box 1 

(Suriyawewa)

Box 2 

(Balangoda)

Box 3 

(Kurunegala)

Average fruit weight (g) 35.82a 68.019b 30.89a

Marketable % 78.30% 67.30% 66.98%

Mature green 0.50% 0.85% 1.64%

Breaker 2.67% 23.65% 25.02%

Turning 14.36% 16.54% 16.43%

Pink 29.72% 15.31% 20.32%

Light red 13.69% 8.95% 3.45%

Red 39.07% 1.95% 0.11%

PHL % 21.70% 32.74% 33.02%

Physical damage % 19.03% 17.89% 20.40%

Physiological damage % 0.66% 12.76% 10.88%

Pathological damage % 2.00% 2.08% 0.92%

Box 1 Box 2 Box 3

Significance

(B) (S)
(B*

S)

Color

L* 38.50a 47.38b 40.84a * * *

a* 24.14 20.95 25.90 ns * *

b* 44.37 45.54 44.05 ns * *

a/b 0.59a 0.45b 0.62a * * *

Firmness
Fs 4.77 5.37 5.54 ns * ns

Ff 3.03 3.40 3.06 ns * ns

TSS 4.69 4.62 4.74 ns * *

Shelf life 11.85a 12.98b 13.16b * * *

Conclusions and Recommendations
• Differences in the quantitative loss - Box 1 showing the highest marketable 

percentage, 

• Implies potential influences of local weather conditions in tomato production on 

physiological damage

• Sorting practices and fruit maturity significantly affect qualitative postharvest 

losses, affecting attributes such as tomato color, firmness, TSS levels, and 

ultimately shelf life. 

• Higher average fruit weight in Box 2 from Balangoda suggests potential 

disparities in tomato cultivars among regions as a contributing factor. 

• Future studies should encompass the entire value chain, tracking tomatoes from 

the farm level to the wholesale market over an extended time period

• Load tracking methodologies are challenging due to economic constraints

• Obtaining more representative samples could be helpful in drawing insights on 

the root causes of postharvest losses
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Methodology

❖ Establishment of a nursery for 6 varieties (King Kong, Tomato 1014, Red 

Bullet, Padma, Platinum, T245)

❖ Tomato fruits in color breaker stage were harvested and following 

parameters were evaluated

❖ Yield parameters 

• Total No of fruits

• Disease incidence

❖ Quality performances 

• Fruit weight

• Diameter

• Color

• Firmness

• TSS

• pericarp thickness

❖        Conducted the storage and shelf life test for the six varieties

Study 3. Impact of Varietal choice on the postharvest quality of 
Tomato
Objectives:

• To recognize varieties that could keep optimum quality during 

postharvest life

• To recognize which quality parameters affect the extension of 

postharvest life 
Sawing seeds – 

02nd August
After 3 days – 5th 

August 

After 1 week – 
09th August

After 2 weeks – 
16th August

After 4 weeks– 
31st August

After 6 weeks – 
10th September

Preparation of 
grow bags

Transferring 
plants into grow 
bags (green house) 
– 12th September 

Protected House
After 8 weeks – 1st 

October
After 10 weeks– 

16th October
After 12 weeks– 
30th October

Flowering 
started – After 11 

weeks – 26th  
October 

Fruit formation – 
After 14 weeks – 7th 

November

Harvesting – 
Breaker stage – 
15th November  

Harvesting and 
quality 
Evaluation – 15th 
November – 15th 
february 
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Results Summary for trial 1

Overall Disease Susceptibility

• Highest Susceptibility – T245

• Lowest Susceptibility – Red bullet

• Padma also had a lower susceptibility

 Yield performance

• Best yield performance – Padma

Quality performance

• Diameter – T 1014

• Firmness – Padma

• TSS and Pericarp Thickness – T245

Results Summary for trial  2
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Yield and marketability

Average No of flowers per plant

No of fruits per plant

Damaged fruits per variety

Quality parameters
Platinum 

701

Red 

Bullet
Padma T245

Tomato 

1014

King 

Kong

Significance

Variety Stage
Variety*

Stage

Color

L* 46.07a 44.75a 45.42a 46.49a 46.03a 48.34a ns * *

a* 14.41a 19.04a 37.69a 11.28a 20.46a 15.94a ns ns ns

b* 42.20a 40.67a 40.64a 40.81a 41.37a 44.80a ns * *

a/b 0.32a -0.46 0.91a 0.44a 0.39a 0.34a ns ns *

Firmness 

(N)

With 

skin
6.31a 6.26a 5.97a 4.60b 6.18a 5.27ab * * *

Without 

peel
4.15a 3.51ab 3.44ab 2.29b 4.29a 2.60ab * * *

Average fruit weight 34.596a 32.892a 42.045a 20.524b 41.156a 29.43ab * ns *

Fruit circumference 

(cm)
13.84a 12.78ab 14.27a 10.93b 13.94a 12.94ab * ns *

TSS (°Brix) 4.79b 5.06ab 5.01ab 5.24ab 5.36a 5.04ab * * ns

Shelf life (days) 16.9ab 18a 13.8b 18a 16.8ab 13.16b * * *

Limitations and Next steps

Limitations

• Disease incidence of the plants

• Pest attacks

Next steps

• Study the correlation of fruit attributes to quality 

parameters and postharvest loss in relation to varietal 

difference.

Ongoing…
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Why Partially Burnt Rice Hull?

• A rich source of Silicon

• Enhance plant growth in nutrient less soil. 

• Enhance overall plant health and 

productivity →Improve crop yield

Objectives

1. To recommend an optimum dosage of partially burnt rice hull application for tomato plants

2. To distinguish quality improvement by the application

3. To distinguish postharvest quality and shelf life of the treated fruits with other handling 
practices 

Cuticle thickness of tomato fruits from the partially 

burned rice hull treatment 

Study 4. Assess the impact of preharvest silicon application on the
 postharvest quality of tomatoes

Si

Improve canopy 
Photosynthesis

Increase Stress 
Resistance

Enhance 
resistance to 
biotic stress

Disease E.g.: Blast, Powderly mildew

Pests E.g.: Stem borer, Plant hopper

Alleviate 
abiotic stress

Chemical Stress

Alleviate metal toxicity (E.g.: Al. Cd, As, Mn, Fe)

Improve nutrient imbalance (E.g.: N excess, P deficiency)

Alleviate Salt stress

Physical Stress

Prevent lodging

Increase resistance to low and high temperature

Increase resistance to drought stress

Increase resistance to radiation stress

Introduction 



Tomato Nursery establishment, maintenance, and transplant in the fields – Few farmer fields

Application of Recommended Doses of PBRH (R0 – No PBRH, R1 – 1kg/3m2 plot, R2 – 2kg/3m2 plot)

Apply DOA recommended fertilizer practices

Identification of Prospective Locations for field trials and get consent from Farmers to apply treatments Location - 

Hambanthota

Test 1 - Colour breaker stage fruits were harvested

Measurement of yield parameters in treated and non-treated fruits

Transportation of treated and non-treated fruits to the laboratory

Storage study – Cold 

storage

Drop test and Shelf-

life

Measurement of quality 

parameters – Weight, Color, 

Firmness, TSS, Shelf-life

GA study for treated and non-

treated tomatoes

Planting the tomato plants in the Si treated and non-treated fields 

Procedure
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Initial Tomato load

Marketable 
weight

Unmarketable 
weight

Physical 
damage 

(cuts, bruises, 
punctures, 
scratches, 

splits, crushes, 
abrasions and 

cracks)

Physiological 
damage 

(wilting, 
shrinkage, heat 
stress, cuticle 

cracks, puffiness 
and catfacing and 

internal 
breakdown)

Pathological 
and 

entomological 
damage 

(fungi and 
bacteria, 

Infestation by 
thrips, white 

flies and mites

Quantitative and qualitative loss estimation

Quantitative loss assessment                    Qualitative  assessment 

Shelf life when stored at ambient temperature (30°C) 

Colour variation (get a percentage wise 
colour distribution)

Average color parameter (L*a*b* 
tristimulus values)

Total soluble solids & Acids index

Firmness

Visual quality rating

Bruise diameter

Bruise Depth

Keeping Quality – Drop test, Gas Absorbent & Storage study



Postharvest Quality Assessment

Fruit weight Fruit diameter Color (CIE L*,a*,b*)

Firmness (With the peel and without peel)

Total Soluble Solids (TSS)

Day 1 Day 14

Shelf Life



Drop Test

R0

Breaker Stage

Concrete Surface
1m 

0.5m

Cardboard Surface
1m 

0.5m

Pink Stage

Concrete Surface
1m

0.5m

Cardboard Surface
1m

0.5m

R2

Breaker Stage

Concrete Surface
1m 

0.5m

Cardboard Surface
1m 

0.5m

Pink Stage

Concrete Surface
1m

0.5m

Cardboard Surface
1m

0.5m

R1

Breaker Stage

Concrete Surface
1m 

0.5m

Cardboard Surface
1m 

0.5m

Pink Stage

Concrete Surface
1m

0.5m

Cardboard Surface
1m

0.5m

Factor 2Factor 1 Factor 3 Factor 4 Factor 2Factor 1 Factor 3 Factor 4

Factor 2Factor 1 Factor 3 Factor 4

• Factor 1 – Treatment (R0,R1,R2)
• Factor 2 – Stage of Tomato (Breaker, Pink)
• Factor 3 – Drop Surface (Concrete, 

cardboard)
• Factor 4 – Drop height (1m, 0.5m)



Results
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• No Significant difference in treated and non-treated tomatoes in terms of Average fruit 
weight, TSS and fruit diameter.

• Higher L* and b* values in R1 & R2 → Redness is low and lightness is high (Less ripening)
• Significantly higher (p<0.05) firmness with and without peel (Treatment R2)
• Significantly higher shelf life in R2 (More than 13 days)
• R2 → After drop test, Comparatively lower weight loss upon 3 days of storage
• Si treated tomatoes - Significantly higher firmness even after the drop test
• Even though the Si treated tomatoes are dropped from 1m and 0.5m distances – longer shelf 

life (More than 9 days) 
• R2 – Marketable tomato % was higher after the drop test 
• After 14 days of storage at room temperature conditions, Treatment R2;

➢ Significantly lower weight loss and Comparatively higher peel firmness
• After 14 days of storage at refrigerated conditions, Si treated tomatoes;

➢ Significantly lower weight loss and Comparatively higher peel firmness
➢ Cold storage – Quality is higher than ambient temperature conditions
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Conclusions

Best Si treatment → R2 

➢Higher peel firmness

➢Longer shelf life

➢Higher keeping quality in storage (Lower weight loss and high peel firmness)

➢Resistant to the adverse conditions during transportation and postharvest handling

Additional cost for a farmer for growing tomatoes 50m2 land area by applying PBRH is 
around LKR 1,200

Si treatment;

◦ Increase the marketability compared to non- Si treated tomatoes 

◦ Delays the ripening of tomatoes – ideal for postharvest handling and improve the 
visual quality too

◦ Si helps strengthen fruit cell walls and improves the outer cuticle thickness of the fruits 
– Increase the peel firmness

◦ Helps to Retain firmness after 14 days of ambient and cold storage and have a longer 
shelf-life → Suitable for exports

◦ Reduce the postharvest losses and cost effective

Future Studies
• Quantitative assessment of Si treated 

tomatoes (Next trial - Anuradhapura)
• Evaluate the effect of Si treatment for 

compression damages
• Evaluate the combined effects of Gas 

adsorbent incorporation and evaluate 
the Ethelene absorbance
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Introduction

• Ethylene gas:
• Naturally occurring gaseous plant hormone
• Involved in ripening and senescence processes of fruits and vegetables
• Crucial for fruit maturation but excessive exposure leads to:

• Accelerated ripening
• Quality deterioration
• Increased postharvest losses in the supply chain

•Volatile organic compounds (VOCs):
• Emitted by various sources such as:

• Microbial activity
• Decaying organic matter

• Contribute to spoilage of fresh produce by:
• Inducing physiological changes
• Promoting growth of spoilage microorganisms

Study 5. Development of an Ethylene and Volatile Organic 
Compounds (VOC) adsorbent to be included in Tomato Packaging

Fruits and Vegetables in Sri Lanka

Wholesale markets/ DEC

Supermarkets

Export

Objectives
•To develop an efficient and economical ethylene and VOC adsorbent (GA) 
using available substances

•To optimize the adsorbent formulation for maximum adsorption capacity 
and longevity

•To evaluate the effectiveness of the developed adsorbent in delaying 
ripening and senescence

•To assess the practical feasibility and scalability and food safety of the 
developed product for commercial use

Ketone

Ethylene

Esters

Aldehydes

Alcohols

H2O



Methodology

Additional step- GA surface property 

analysis

Additional step- Check the reuse 

possibility after heating

Initial Literature Survey

Evaluation of materials and ratios

• Activated carbon

• Zeolite

• Silica

• Vermiculite

• chemicals to impregnate

1.Development of the Gas adsorbent (GA) sachet

2. Check the effectiveness of GA sachet using tomato 

fruits (Trial and Error method)

3. Check the effectiveness of GA sachet using Gas 

Chromatography

4. Incorporate developed GA in cold and conventional 

supply chain to check the effectiveness

5. Access the cost effectiveness

6. Comply with Food safety regulations, 

implementation/commercialization

Optimization – Check new substance 

and ratios
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Results

Experiment 1 – Selection of a chemical impregnation ratio

Experiment 2 – Selection of a ratio to add 2nd substance
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1. Significantly low overall colour change in M2AC:S2 (4:1) ratio

2. Overall firmness was highest for control, lowest for M1AC:S2 (4:1)

3. No significant effect for weight loss

4. Weight loss ranged 1-2%, way lower than maximum permissible 5% 

❑ Ripening of fruits results in colour change, more darkening, 
reddening, lowered yellowness and softening

❑ Lower colour change and higher firmness in M2AC:S2 (4:1) ratio 
represents lowered ripening when GA is enclosed with tomato

❑ M2AC:S2 (4:1) ratio was selected as the best combination
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Results

Experiment 3 – Effectiveness of GA using Gas chromatography

Done in NIPHM indebted to Mr. Chaminda, Mr. Wasala and Mr. Champika
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1. Lowest ethylene concentration in
• M2AC (8ppm) and 
• M2AC:S2(4:1) ratio (7ppm)

2. Highest ethylene in washed Washed M2AC:S2 (4:1) ratio 

3. Highest marketable tomato % in
• M2AC (92%)
• Washed M2AC(92%)
• M2AC:S2(4:1) (85%)

4. Lowest marketable tomatoes in, control (40%)

❑ Inclusion of GA increase the 
marketability of tomatoes by 
reducing rotting and mushiness

❑ M2AC, washed M2AC, M2AC: S2 
(4:1) ratio decreased the ethylene 
concentration and improved the 
marketability of tomatoes

Conclusions and Next steps

• A gas adsorbent was developed from a base substance, 
impregnation and inclusion of  a second substance

• Selected best composition, M2AC:S2 (4:1) ratio can 
preserve tomato quality by reducing ripening as 
represented by colour change, softening and TSS 
accumulation

• Continuation of trial and error method for new addition of 
substances

• New ratios of addition
• Reduce the moisture loss caused by GA
• Optimization of the product (lower weight, higher activity)
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Comprehensive Outlook and 
Future direction of OUSL component
Overall Objective: 

Streamlining the value chain to ensure high-quality tomatoes while minimizing losses through strategic 
treatment applications and quality checks.

Partially Burnt Rice Hull (PBRH) Treated Tomatoes in the Value Chain:

Quality Assurance: Conducting quality checks from farm gate to retailer to ensure treated tomatoes maintain 
quality.

Loss Evaluation: Recording losses at each stage to assess treatment effectiveness.

Optimizing and Commercializing Gas Adsorbent (GA) in Tomato Packaging:

Gas Adsorbent Enhancement: Strategies to optimize gas adsorbents in packaging for prolonged freshness.

Supermarket Integration: Incorporating GA treatment into supermarket chains for quality maintenance and 
loss reduction.

Combined Effect of PBRH Application and GA:

Joint Impact Assessment: Investigating the combined effects of PBRH treatment and GA application on tomato 
quality.
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