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EXECUTIVE SUMMARY & RECOMMENDATIONS 

ü It is imperative to focus on quality improvement of Mango and Mango products to provide benefits to the 

producers; Incremental value creation can be achieved through organic cultivation of plus organic 

certification, GI certification and Environment friendly packaging. The main hindrances to the quality of 

Mango Table fruit is the use of harmful ripeners and the use of banned pesticides . 

ü The Mango Pickle industry of Uttar Pradesh, Aam papad (Tandra) and Pickle industry of Andhra Pradesh 

are 10-50 years old and they have been running sustainably.  Such business models needs to be identified 

and should be promoted. Such industry has minimum infrastructure but they support lot of manpower 

such industries have proven themselves to sustain in the long term and there is a high chance that they 

will sustain in the future as well. The state government and the central government authorities should 

identify such businesses which are traditional and time-tested and support them through providing them 

with necessary support in the marketing packaging branding and modern infrastructure creation. 

ü We should focus on expanding the production of Innovative Organic and Quality products like Green 

Mango RTS Drinks, Mango Chutney, Mango based confectionery, Mango and Milk based sweets, Mango 

Natural Ice Cream, Mango Yogurt etc. Such products have a good niche market and cater to new 

segments of population hence expanding market coverage. 

ü Organizations dealing in innovative products along with forward and backward integration and lower debt 

to equity ratio don't fall prey to the price based competition. They create and maintain quality in Goods 

and command their own price and hence fulfill their commitments to the investors and the government 

and create sustainability in operations. 

ü It has been observed in Ready to Serve Mango Drinks segment that the mango processing capacity has 

increased in India but the number of players in the industry has decreased this indicates that a dis-balance 

is created in the RTS segment where the business is concentrated in 5-7 players hence the pulp suppliers 

find difficult to manage the price wars (supply pulp at constant or lower prices)  

ü It has been observed in Uttar Pradesh & Maharashtra that the state or the central government creates 

their infrastructure for food processing (primary or secondary) and lease it out to the private bodies- this 

does not work in the long run because for investing in a physical infrastructure great deal of commitment, 

feasibility study and business acumen is needed and if any of them is weak than the project might fail.  

ü The government should rather try to develop incentives for the entrepreneurs& organization 

who have Innovative ideas, commitment in in their project as well as good subject knowledge of 

the product 

ü Sustainability should be kept in mind while planning for infrastructure and subsidy. An asset should be 

sustainable in the long run and should create a long-term Win-Win situation for all the stakeholders. 

ü The Government should get farmers linked with  Online Marketing Companies (such as Super Daily, 

Amazon, Big Basket, Mangoes Mart, Urban Kisan ) and Processors in the form of agreement through a 

Group whereby the company would mention the Quality that is acceptable to them with all the terms and 

conditions such as packing, grade, size, delivery place . 

ü Producers of Certified organic mangoes should be given special incentives like free Branding , Common 

Infrastructure and Transportation subsidy. 

ü Mango Farmer Producer companies should be created in the Production belts of Mango at Uttar Pradesh 

with Anchor persons such as Large Farmers, Investors, Mango Experts and Micro enterprise owners; who 

can ensure smooth running of FPO with the relevant business experience hence success of FPO. 
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INVESTMENT BUDGET SUMMARY 

 

 Proposed 

Intervention 

Uttar Pradesh 

Investment in Lakhs 

Gujarat Investment in 

Lakhs 

Maharashtra 

Investment 

in Lakhs 

Andhra Pradesh 

Investment in Lakhs 

Grand 

Total 

Invest

ment in 

Lakhs  
Clus

ter1 

Clu

ster 

2 

Uttar 

Pradesh 

Total 

Clus

ter1 

Clu

ster 

2 

Gujarat 

Total 

Maharashtra 

Total 

Clus

ter1 

Clus

ter 2 

Andhra 

Pradesh 

Total 

Grand  

Total 

Primary 

Processing 

                      

Pack House 120 120 240   60 60 60 240 120 360 720 

Mobile Pre 

Cooling Unit 

50 50 100   25 25 25 100 25 125 275 

Cold Storage 1400 140

0 

2800   500 500 500 1900 500 2400 6200 

Reefer Van 7.2 7.2 14.4 7.2 3.6 10.8 7.2 7.2 7.2 14.4 46.8 

               

Secondary 

Processing 

             

Juice Units 1950 975 2925 2943

.6 

203

0.6 

4974.2 3921.2 2834   2834 14654.4 

Pickle & 

Murabba 

Units 

790 395 1185 108 395 503 50 308 2120 2428 4166 

Pulp Units     0 462 134 596       0 596 

Jams & Jelly 

Units 

265 265 530 212 212 424   53 106 159 1113 

Candied 

Units 

43 43 86 43 86 129   43 860 903 1118 

Cutting & 

Slicing Unit 

150 150 300 75 75 150 30     0 480 

Spray 

Drying Units 

    0 310 310 620 310 155 375 530 1460 

Amchur 

Units 

390 390 780 195 195 390 117 78 195 273 1560 

Freezing 

Units 

81 81 162 960 665 1625 376 1172 405 1577 3740 

Packing Line 480 240 720 240 240 480 48 170 1200 1370 2618 

      0     0       0 0 

Farmer / 

FPO 

Training & 

Certification  

50 50 100 100 100 200 1100 23 8 31 1431 

FPO 

Creation  

250 120 370     0 50     0 420 

                        

Total 6026

.2 

428

6.2 

10312.4 5655

.8 

503

1.2 

10687 6594.4 7083

.2 

5921

.2 

13004.4 40598.2 
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The Total Investment proposed for Mango processing in the Four States is:  

 Rupees 405.98 (Four hundred and Five point Nine Eight Crores)  

Cluster Wise and State wise Break Up of the Mango Processing Investment is as per the below Table 

State Clusters Proposed Investment in Crores  

Uttar Pradesh  Cluster 1- Saharanpur, Bulandsahar, Meerut, 
Amroha, Bijnor 

60.260 

 Cluster 2- Lucknow, Sitapur, Unnao 42.862 

  Uttar Pradesh Total is 103.124 

Gujarat  Cluster 1- Gir Somnath, Junagarh, Rajkot 56.558 

 Cluster 2- Navsari & Valsad 50.312 

  Gujarat Total is 106.87 

   

Maharashtra  Cluster- Ratnagiri, Sindhudurg & Raigad 65.944 

  Maharashtra Total is 65.944 

Andhra Pradesh  Cluster 1- Chittoor, Anantpur & Kadapa 70.832 

 Cluster 2- Krishna 59.212 

  Andhra Pradesh Total is 130.044 

Grand Total   405.982 

 

 

 

APPROACH & METHODOLOGY 

The Assessment Study for Mango focuses on identifying gaps in infrastructure & processing facilities for 

development of potential value chains for perishable products under Operation Greens Scheme of 

MoFPI. The study has adopted both primary and secondary research tools. Preliminary research was 

based on detailed desk review of relevant secondary literature and interactions with relevant 

stakeholders during inception and subsequent stages. Primary research and assessment were based on 

the qualitative data/information that was collected through government official interactions as well as 

cluster/field visits and consultations with different stakeholders such as farmers, traders, processors, 

exporters etc. along with different enabling and institutional stakeholders. 

 

Study Area 

A total of Nineteen districts in four states were taken into consideration for an in-depth study and gap 

analysis of Mango value chain and their status of functioning which are prevalent in the states. 

These included: 

1)  Uttar Pradesh ς Lucknow, Unnao , Sitapur, Bulandshahr, Saharanpur, Bijnor, Meerut, Amroha 

2)  Gujarat ςJungarh, Rajkot, Navsari & Valsad ( Gir- Somnath district was also studied voluntarily) 

3)  Maharashtra ς Ratnagiri, Sindhudurg & Raigad 

4)  Andhra Pradesh - Krishna, Chittoor, Anantpur, Kadapa 
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Interactions & Feedback 

The various participants covered during the primary/field level interactions included farmers, traders, 

small & medium scale processors and local retailers. Various discussions and consultations were carried 

out with Department of Agriculture, Horticulture, Industries etc. to get an overview of the prevailing 

situation pertaining to the status and gaps in the value chain. Suggestions were also noted from 

different department heads and other relevant stakeholders in order to successfully have a in depth 

understanding and deliver some constructive recommendations. 

The identification of different focus groups and farmers was done in coordination and consultation with 

the district level officials which included District Agriculture Officer (DAO), District Horticulture Officer 

(DHO), Commodity Product Experts, Nodal Officers, Trainers and other opinion leaders at the cluster and 

village levels. Focus Group Discussions (FGD/s) were also carried out which covered some relevant topics 

like challenges in production, post-harvesting, storage, marketing, processing and other value- added 

services for the focus crop. Other information which included package of practices prevalent, cost of 

production, farm level value addition, primary processing facilities, access to market and logistics, access 

to processing facilities and barriers in the value addition process were also recorded. 
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STAKEHOLDER CONSULTATION  

 

Stakeholders Key points of discussion 

Industry Mentor Existing scope & challenges Present Status of industry Scope of Investment 
Types of products/product line in which company is involved in Expectation 
from the study 
Suggestion (if any) 

Farmers/FPOs/FPCs Existing challenges and opportunities 
Marketing and access to markets 
Grants or schemes availed 

Processors/Traders Existing challenges and opportunities 
Marketing and entrepreneurial skills 
Access to information/knowledge 
Certification (Organic & Geographical recognition) 

Government Officials Sampling of clusters for primary research and evaluation 
Role of implementing agencies in districts if any 
Existing economic opportunities and existing market failures 
Prevalent schemes in the districts 
Secondary data collection 

District Industrial Center/ MSME  Secondary data collection on processing of Mango 

State Officials/Directorates Priority sectors and subsectors 
Discussion on ongoing and future programs 
Understanding the gaps between multiple support programs 
Secondary Data collection 
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AREA OF STUDY 
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INTRODUCTION 

ü The Mango is regarded as the 'King of Fruits' in India 

ü 'Mango' is derived from a Tamil word 'man-gay' 

ü Mango has been in cultivated in Indian subcontinent for well over 4,000 years  

ü The Portuguese came to India they called it 'manga'. 

ü Mangos are said to have originated in North-East India in the Indo ςBurma region 

ü In 5th century B.C. The Buddhist monks introduced Indian Mango to Malaysia and East Asia. 

ü Persian traders introduced Mango into the Middle East and Africa 

ü Portuguese took Mango to Brazil and West Indies 

ü Botanically Mango is called Drupe - consisting of mesocarp (edible fleshy part) and endocarp (large 

woody, flattened part) 

GLOBAL MANGO AVAILABILITY  

Lƴ LƴŘƛŀΣ ƳƻǊŜ ǘƘŀƴ мллл ǾŀǊƛŜǘƛŜǎ ƻŦ ƳŀƴƎƻ ŀǊŜ ŎǳƭǘƛǾŀǘŜŘΦ LƴŘƛŀ ƛǎ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ǇǊƻŘǳŎŜǊΣ ǇǊƻŘǳŎƛƴƎ ŀǊƻǳƴŘ 

20 million tonnes of mango annually and processes 7% of it.  

China produces nearly 5 million tonnes of mango every year, but the presence is not so aggressive in the fruit juice 

ƳŀǊƪŜǘΦ ¢ƘŜȅ ŀǊŜ ŎƻƴǎǳƳŜŘ ŘƻƳŜǎǘƛŎŀƭƭȅΦ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ǘƘŜ ǿƻǊƭŘΩǎ ǘƘƛǊŘ-largest producer Thailand produces 

a small amount of mango puree and concentrates but what it produces is consumed domestically. Some African 

countries cultivate and process mangoes. The processing facilities are relatively small and inconveniently located.  

Mango puree made from South American mangoes is popular in the US. ColomōƛŀΩǎ ǇǊŜƳƛǳƳ ǇǊƻŘǳŎǘ ƛǎ 

Magdalena, but it also grows Tommy and Kent. In recent years, the country has planted more mango land, and the 

trees are already bearing fruit. Magdalena puree is reasonably priced and duty-free in Europe.  

Brazil produces 2 million tonnes of mango every year, keeping protected and processed popular varieties such as 

Haden, Kent, and Palmer. The European and American buyers are paying close attention to the Brazil variety of 

purees. The same applies to Mexico, which produces approximately 2.0 million tonnes each year.   

PROCESSING VARIETIES OF MANGO IN INDIA  

Alphonso, Totapuri, Kesar are the most popular varieties of mango processed in India. Sindura, Raspuri and 

Neelam are processed in small quantities. Southern and western varieties are used for processing. Northern 

varieties are mostly used for table purposes Totapuri and Alphonso mangoes are the main processed varieties 

contributing to 90% processing. Totapuri contributes to about 76% of processing and Alphonso to 14%. The 

remaining market share is taken by Kesar, Sindhura, and Neelam variety mangoes.  

These varieties fetch good demand in both the domestic and international markets. The peak season in India for 

mango starts from April ς July. The processing of mango happens in full swing in the month of May-July. 
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GLOBAL PRODUCTION - MANGOES 

ü Major Mango producing countries are Brazil, China, Egypt, India, Indonesia, Mexico, Pakistan, 

Philippines, Thailand and Vietnam  

ü India Ranks No 1 in Mango Production & Consumption in The World with  Total 20.6 Million MT  (Year 

2020) or  45 % of the Global Production 

ü Area under Mango Production in India is 2,60,000 Hectares ( Source: National Horticulture Board 

2019)which is 40 % of all fruits cultivated 

ü фр ҈ ƻŦ LƴŘƛŀΩǎ ƳŀƴƎƻ ŦǊǳƛǘ ŜȄǇƻǊǘǎ ŀǊŜ the Middle-East countries UAE, Dubai, Oman only 5 % are to 

USA, UK, Europe, Japan, Hong Kong 

 

Table: Global Production 2019 

 

Source FAO 

INDIAN PRODUCTION SCENARIO 

ü Andhra Pradesh is the Highest producer of Mango with an annual production of 4.7 Million MT Followed 

by Uttar Pradesh and Bihar 

ü Most of the Traditional Mango varieties of north India, namely Dusseri, Langra ,Chausa are biennial fruit 

bearers i.e., alternate year bearing whereas South Indian varieties like Alphonso, Baiganpalli, Totapuri and 

Neelum are regular fruit bearers. 

ü There are around 1,000 Mango varieties in India , The commercially cultivated varieties are 100 ς 120 

ü  Mango varieties from North & East Indian are usually late fruit bearing ( Jun ς Late Aug) as compared to 

South & Western Indian varieties (May ς Jun) 

ü India has exported 21033.58 MT of fresh mangoes to the world for the worth of Rs. 271.84 crores/ during 

the year 2020-21 ( Source APEDA) 

ü Major Export Destinations for Mango as a Table Fruit (2020-21): U Arab Emts, U K, Qatar, Oman, Kuwait. 

20.6

4.9
3.7 3 2.8 2.3 2.2 1.7 1.5 1.4 1.3

Production in Million MT
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STATE WISE MANGO PRODUCTION 2019-20 
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MAJOR MANGO VARIETIES IN INDIA 

 

State Variety of Mangoes 

Uttar Pradesh Dusseri, Chausa, Langra, Fazli, Mallika, Amrapali, Gulab Khus, Rataul, Bombay Green 

Andhra Pradesh Banganapalli, Himayat, Suvarnarekha, Neelum and Totapuri 

Bihar Malda, Chausa, Dashehari, Gulabkhas, Kishen Bhog, Himsagar and Zardalu 

Gujarat Kesar, Alphonso, Rajapuri, Jamadar, Totapuri, Neelum, Dashehari and Langra 

Karnataka Alphonso, Totapuri, Banganapalli, Pairi, Neelum and Mulgoa 

Madhya Pradesh Alphonso, Bombay Green, Dashehari, Fazli, Langra and Neelum 

Maharashtra Alphonso, Kesar, Ratna, Sindhu, Mankur and Pairi 

Punjab Chausa, Dashehari and Malda 

Rajasthan Chausa, Dashehari and Langra 

Tamil Nadu Alphonso, Totapuri, Banganapalli and Neelum 

West Bengal Fazli, Gulabkhas, Himsagar, Kishenbhog, Langra and Bombay Green 

Haryana Chausa, Dusseri, Langra and Fazli 

Himachal Pradesh Chausa, Dusseri and Langra 
 

MANGO PRACTICES 

 

HARVESTING:  

¶ Harvesting is performed by hand picking, or plucking with a harvester at green mature stage. When the 

mangoes are near maturity, the stem will snap easily with a slight pull. If a strong pull is needed, then fruit 

is immature and should not ready to harvest. A long-poled knife with a picking bag, which can hold nearly 

four fruits, is used for plucking of the fruits 

¶ It takes 120-140 days from initial Flowering to Maturity  

¶ For Transportation Fruits with an age of 100-105 day are picked from farm  

¶ Fruits are picked up 15-20 days before maturity 

¶ At the time of maturity, sides around Stalk of mango fruits are Swollen, the stalk gets Sunken 

¶ In Certain varieties, a clear Waxy white layer on fruit skin appears at maturity. 

¶ All the fruits on ŀ ¢ǊŜŜ ŘƻƴΩǘ mature at the same time. Hence there are 2-3 rounds of harvesting in an 

orchard on a weekly basis 

¶ The farmers use harvesters which is a Knife on the end of a long pole with a net  

¶ Harvesting is done from 7 am to 10 am and After 4 pm 

¶ Harvesting Takes place Mid May to August End 

¶ The fresh harvested Mangoes are kept in shade under a tree  

¶ Progressive Farmers use specialized mango harvesters with blade and nylon net for efficient harvesting 

and collection of fruits 
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HARVESTING MISTAKES BY FARMERS 

¶ 70 % of Farmers Pick the Mangoes Before 30 days of Maturity  

o The loss in quality results in fetching lower prices for the ripened fruit 

o The stalk attached to Mango should not be Cut otherwise the Sap will ooze out forming dark 

Resin like spots. 

o Premature Picking causes Air Pockets in the Fruit. 

¶ No Evaporative cooling for the Mangoes after harvest   

o It causes Stress in the Fruit causing Shriveled Fruit and Lack of Shine in Ripened fruit 

o Excessive weight loss occur due to Moisture loss 10 % at Ripening 

PACKING 

For export packaging each individual mango will be enclosed in a clean, white, soft, expandable and netted type 

polystyrene sleeve to prevent bruising before packing in a box. 

The mangoes are packed in insect proof boxes. If ventilated boxes are used, they will be covered with insect proof 

screen. Also, all side of box should be sealed with adhesive tape to prevent any entry of pests. 

The printing would be done with non-toxic ink. Then mangoes shall be packed in each container in compliance with 

the Recommended International Code of Practice for Packaging and Transport of Fresh Fruits and Vegetables. 

Mangoes are traditionally known to have higher tolerance toward elevated CO2 concentrations. Mangoes can 

tolerate CO2 atmosphere of up to 25 kPa for 2 weeks at 12 °C. High (25kPa) CO2 inhibits ethylene production, but 

increase ethanol production. 

For the domestic market, fruits may be packed in ventilated wooden 

boxes or corrugated cardboard boxes with a net capacity of 18-20 kg. 

Fruits should not be packed more than two layers deep. 

Mangoes destined for the export market should be packed in 

ventilated cardboard cartons. One-layer flats with dividers with a 

maximum capacity of 8 kg may be used. If it is necessary to have more 

than one layer of mangoes in the package unit, then liners should be 

used to protect fruits from compression damage. 

Packaging of mangoes is crucial in obtaining optimal; flavor. The fruits 

need to be ventilated well within the packages and packing of the fruit 

in polyethylene-lined cardboard boxes often results in off-flavor development 

due to accumulation of CO2 and suboptimal decrease in the oxygen 

concentration leading toward anerobiosis. 

Micro-perforated film could prove more beneficial for mangoes packaging, as it 

prevented the accumulation so high levels of CO2 that can lead to off-flavors. 

Biodegradable packaging films such as chitosan were found to be ideal 

compared with low density polyethylene (LDPE) films in retaining the overall 

flavor quality of the mangoes. 
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Snapshot for Domestic Packaging - 

¶ Packing is done on the farm level in 5, 10,and 25 kg 

¶ 5 and 10 kg Packing is done in Wooden Crates made by wood of old mango trees for domestic sales 

¶ 25 kg Packing is done for out of State Sales, in Plastic crates 

¶ Padding or cushioning material in packaging of Mangoes varies from grass, paddy or wheat straw, to 

paper shredding and leaves of Mango. 

RIPENING 

Ripening is done by Retailers and Traders after purchase of mangoes from farmers. While ripening most of the 

fruits produce Ethylene gas which promotes ripening.  When fruits are harvested it results in rapid rise in ethylene, 

the fruits soften gradually and Brix is increased as a result of bacterial process.  

Generally Mango fruits are Green and Hard while unripe and the Total Soluble Solid content is also Low hence poor 

edible quality. There is higher level of metabolism while ripening causing the changes in the structural 

polysaccharides concerting them to mono saccharides and soluble sugar causing softening of fruit, degradation of 

chlorophyll and biosynthesis of carotenoids, starch hydrolysis into sugars. 

An excess softening of texture is non-desirable since it leads to spoilage of the fruits. At  25-30 degree 

temperatures, fruits exhibit a sharp rise in metabolism & respiration leading to high ethylene production and 

hence increased ripening. 

ü After ripening the Fruit weight decrease by 4-8 % in 2 ς 5 Days at Room Temperature ( 25-33 Degrees) 

ripening at 20 to 25 Degrees leads to lower weight loss as compared to room temperature 

ü The Titrable Acidity content reduces from 2 to 0.5 % in 4 to 7 days while ripening at room temperature 

ü The TSS or Brix content increases from 8 to 22 in 4 to 7 days while ripening at room temperature 

ü The Beta Carotene level  increases from 0.5 to 3 mg/100 gm in 4 to 7 days while ripening at room 

temperature 

 

RIPENING MISTAKES 

¶ Calcium carbide is used to ripen 20 % Mango because it impart good color to the Fruit and MNago fetches 

good price on the basis of color, it is banned by FSSAI since it cause health hazards like Liver and Kidney 

Malfunction 

¶ Calcium carbide is banned by FSSAI since it cause health hazards like Liver and Kidney Malfunction 

¶ Calcium carbide releases acetylene which results in poor flavor and fruit quality, Delays the Friendly 

Bacterial Growth necessary for ripening and Brix Content.   

¶ The Fruit appears Healthy from Outside but inside it is unripe and tasteless, Such fruits do not ripe 

uniformly and quality of fruits remains inferior. 

WHY TRADERS USE CARBIDE 

¶ ¢ǊŀŘŜǊǎ ŘƻƴΩǘ ǿŀƴǘ ǘƻ ǎǘƻǊŜ ǘƘŜ ŦǊǳƛǘ ōŜŎŀǳǎŜ ƻŦ ŎŀǎƘ Ŧƭƻǿ ǊŜŀǎƻƴǎ Σ ǘƘŜȅ ǘǊŀƴǎǇƻǊǘ ƛǘ ƛƳƳŜŘƛŀǘŜƭȅ ǘƻ ǘƘŜ 

consumption markets 

¶ Calcium carbide Changes color of Fruit within 24 Hours ( From outside it looks Ripened Fresh Fruit but 

inside it is Stale) 
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¶ Ethylene ripening takes 5-6 Days for Good Color 

¶ A ripening Chamber is necessary for Ethylene ripening, Which is closed for 24 hours while treatment for 

Ethylene Gas 

¶ The Packing house use Ethylene Gas for uniform Ripening of the fruit 

 

STORAGE 

95 % of mangoes are not stored and are transported by Trucks to consumption centers. 

¶ Storage is essential for extending the consumption period of fruits, regulating their supply to the market 

and for transportation to long distances.  

¶ Storage at 10 to 13 °C (50 to 55 °F) with 85- 90% Relative humidity, Provides a shelf life of 14 to 28 days 

for mature green fruit, depending upon variety. Ripe fruits can be stored at 7 to 8 °C (44.6 to 46.4 °F) 

¶ Mature green fruits can be stored at room temperature for about 4-10 days, depending upon variety.  

¶ When fruits are treated chemically and precooled to 10-12 °C before storing them at an appropriate 

temperature, their shelf life is enhanced.  

¶ Central Institute for Subtropical Horticulture, Lucknow has suggested for storing Dusseri and Mallika at 12 

°C, Langra at 15 °C, Chausa at 10 °C to enhance the shelf life to 2 to 3 weeks. 

¶  Preservation is better if fruits are precooled before keeping them at low temparature. 

 

TRANSPORTATION 

Optimum Temperature for Transportation is 25-27 °C with 85-90 % Relative Humidity; Hence transportation is 
done mainly in night 
 

SURFACE 

¶ For shorter distances, the Mangoes are transported as head load while for a radius of 10-20 Km., bullock 

cart/tractor trolley, auto rickshaw, mini lorry is quite common. 

¶ For carrying the fruits to the distance more than 100 Km., use of trucks are found to be the most 

convenient mode of transport due to its easy approach from the orchards to markets. 

RAIL 

¶ In rail transport, the transportation is 30 % faster and cost effective, but in case of normal coaches the 

damage to the produce due to Heat Built up & Stacking is more as compared with that of road 

transportation. However, the air-conditioned coaches maintain a temperature of 12.8-15.60 °C, with a 

relative humidity of 60%.  

¶ Transportation by rail is preferred when the commodities are to be transported in bulk or when the 

distances involved are long.  

AIR TRANSPORT 

¶ Air transportation is the fastest but most expensive mode of transport. However, this is essential for high-

value short-life commodities. 
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¶  As there are no cold storage facilities at airports in India, it is necessary to transport the precooled 

produce in insulated or refrigerated trucks or vans to airport to obviate the possible delays in loading due 

to late arrivals or non-availability of required 

OCEAN TRANSPORT 

¶ The size of Container is  18 MT hence this mode is used when the shipment is 18 MT or in Multiples of 18 

MT 

¶ Ocean transport is almost 10 times cheaper than Air Transport 

¶ It takes up to 10 days for Middle east and  15-20 Days for Europe 

¶ 90 % of shipment is through Nava Sheva Port Navi Mumbai 

COLD CHAIN 

Cool chain is essential during the transport of quality Mangoes all the way from the farm to customer. This helps in 

maintaining the temperature inside box at the same low level as in the cold storage. Various stages of the cool 

chain are: 

¶ Evaporative Cooling Chamber at the farm 

¶ Reefer Van/ truck from farm to the airport  

¶ Cold store at the airport.  

¶ Building up of the pallet in a cold store at the airport.  

¶ Loading aircrafts directly from cold store in a short time 

¶ Cargo aircraft maintains cold store temperature in transit 

¶ Off-loading direct into a cold store in the receiving country 

¶ Refrigerated truck to air-cooled departmental stores 

LOSSES AT DIFFERENT STAGES 

Harvesting, Grading & packaging, Transportation, Loading & Unloading, Storage, and Ripening are main stages 

where the Fruit losses occur. The mean average in UP loss is 18 % 

 

QUANTITATIVE LOSSES IN VALUE CHAIN 

 

Activity Mean Average % Losses Detail 

Harvesting 5 Immature fruit, Injury, Stem Rot,  

Grading 2 Damaged, Blemishes and 
Bruises 

Ripening 3 Over Ripening, Fruit fly Larvae 

Transportation 10 Physical Damage 

Storage 2 Loss of Moisture 
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LOSSES IN HARVESTING & GRADING 

Due to absence of net in Mango harvester the fruits fall on the ground and get broken and damaged, diseased 

fruits with stem end rot and pest infestation are also prevalent 

In Grading Qualitative losses found are like immature, irregular and bruised fruits due to improper handling. These 

can be reduced by following proper harvesting methods and post-harvest handling. 

 

LOSSES DURING RIPENING 

 Fruits when subjected to ripening in traditional method higher quantitative losses like rotten fruits and qualitative 
losses like partially rotten fruits, irregular ripening were observed due to fungal rot, improper handling, 
uncontrolled and unstandardized conditions. 
In Local markets Traders use Calcium carbide to hasten the Ripening of the Fruit. Carbide causes uneven ripening 
and loss of Quality and taste 
 
 
 

LOSSES DURING TRANSPORTATION 

The Fresh fruit Travels from 500-1500 km leading to a loss of about 10-15 % quantitative losses like damaged fruits 

and rotten fruits and qualitative losses like irregular ripening, softening and breakage of bottom layer fruits due to 

load.  

LOSSES WHILE STORAGE  

Due to rough handling of produce, improper and too high stacking, high temperature and inadequate ventilation 

as well as over ripening, falling of the fruits, rotting and shrinkage of the fruits 

GOOD PRACTICES TO PREVENT FRUIT LOSSES 

¶ If the produce is kept in evaporative cooling Chambers instead of transporting immediately after 

harvesting and the loss of produce is very less.  

¶ Ripening of mangoes in ripening chambers leading to considerably lower losses than the traditional 

method due to better handling and controlled conditions. However, proper handling of fruits during and 

after harvesting might help in further reducing the losses 

¶ Usage of crates instead of wooden boxes and cartons in handling the fruits leads to lower losses and 

better quality of fruit.  

¶ Ultra-High Density and High Density plantations are characterized by trees with smaller canopies leading 

to reduced difficulty in harvesting, better handling of fruits and increased productivity. 

 

POST-HARVEST TREATMENT & PRACTICES 

Normally, Mangoes do not need any post-harvest treatment for marketing in local markets, except  simple washing 

with water to remove the latex and dust.  
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For a commercial scale or for export purpose, various treatments are given Such as Trimming, Desapping, Pre 

Cooling, Washing, Cleaning, Grading, Vapor Heat Treatment, Hot Water treatment 

TRIMMING 

 Trimming refers cutting of stalk left on the fruit. Packing fruits with stalks may result in latex stains when stalks 

break off during handling. Fresh latex oozes out of the stem end, thus staining other fruits resulting in black spots 

on other Mangoes. Dried latex is difficult to remove. 

DESAPPING 

 Desapping, is the removal of fresh latex from the fruit.  

Steps 

¶ Inverting freshly Trimmed or de-stemmed fruits on wooden, plastic or steel mesh racks, allowing the latex 

to drip for 30 minutes  

¶ Dipping freshly de-stemmed fruits in 1 percent alum solution (one-half kg powdered alum per 50 liters of 

water) for one minute. Alum enhances coagulation of the latex when fruit are dipped.  

¶ Allowing fruits to dry before packing. 

SORTING/GRADING  

Sorting of mangoes is based on some pre-defined criteria Since there is no definite set of standards followed. After 

ƘŀǊǾŜǎǘΣ ƳŀƴƎƻŜǎ ŀǊŜ ŀǊōƛǘǊŀǊƛƭȅ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ά/ƭŀǎǎ !έ όDƻƻŘ ǉǳŀƭƛǘȅΤ {ǳƛǘŀōƭŜ ŦƻǊ export or institutional buyers) or 

ά/ƭŀǎǎ .έ ό[ƻŎŀƭ ƎǊŀŘŜ ƻǊ ǎǳƛǘŀōƭŜ ŦƻǊ ŘƻƳŜǎǘƛŎ consumption).  

Grading on the other hand, refers to the classification of mangoes based on the standard criteria accepted by the 

industry which is in general the size of Fruit.  

Weight of Fruit in Grams Grade 

300 & More A+ 

250-300 A 

225-250 B 

200-225 C 

175-200 D 

Source: NHB 

Good Quality Mangoes are mature, clean, well-formed, infestation & disease free, free from mechanical damage 

such as cuts, abrasion and punctures, free from microbial, chemical and physical contaminants. Defects, if any, are 

only minimal as in the case of windscar and latex stain. 

HOT WATER TREATMENT (HWT) 

¶ HWT is a non-chemical method of controlling infestation by insect Larvae 

¶  During HWT, green mature fruits are dipped for 30 minutes in water heated to 52ς55 °C At this 

temperature range, the disease-causing organisms are killed without injuring the fruit  

¶ Additional benefit gained from HWT is the removal of fresh latex and dirt adhering on the surface of 

mangoes 
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PRECOOLING 

¶ Pre Cooling is very much necessary to remove additional heat and to retard the ripening of fruit after 

harvesting. Cooling of fruit, not only extends storage life by reducing the rate of physiological change, but 

also retards microbial growth. 

¶ For short-term storage and during transit period, 10°C (50°F) is adequate to minimize decay of fruits. 

Storing at high temperature causes rapid moisture loss, flavor deterioration, resulting in decay of fruits.  

¶ It is preferable to store fruits at 10-12 °C their optimum relative humidity (RH) of 90% to 95%.  

VAPOR HEAT TREATMENT (VHT) 

In Vapor-heat treatment, heated air, saturated with water vapor is used to raise temperature of commodity to a 

required point and holds temperature for a specified period. Latent heat released by condensation of vapor on 

commodity raises pulp temperature quickly and evenly and thus prevents damage. Temperature-time relationship 

varies with the commodity and the pest involved. 

In case of treatment against fruit flies, pulp temperature of the commodity is raised by the saturated water vapor 

to 46-48 C for 4 hours and then the fruits are held at required temperature for a period of 30 min. Fruits should be 

cooled immediately after VHT treatment by allowing the fruits to simply stand for at least 30 minutes after 

removal from the VHT chamber in an insect proofed and well-ventilated chambers. After cooling, Mangoes is 

stored at 55 °F to 57 °F (12.8°C) at 85 to 90% relative humidity. 

BENEFITS OF VHT 

¶ Vapor-heat treatment (VHT) is accepted quarantine treatment for export of Mangoes.  

¶ VHT enhanced ripening of fruits during storage, resulting in better marketability of fruits due to uniform 

peel color development.  

¶ Vapor-heat treatment also reduced rate of fruit softening and mesocarp color development 

¶ Exposure periods and treatment temperatures also vary with kind of fruit fly species and commodity 

involved 

IRRADIATION 

Irradiation involves exposing food to ionizing energy for a specific length of time in order to destroy or sterilize 

bacteria, microorganisms, or other pests of concern. Energy waves produced during the irradiation process 

ǇƘȅǎƛŎŀƭƭȅ ōǊŜŀƪǎ ƳƻƭŜŎǳƭŀǊ ǎǘǊǳŎǘǳǊŜ ƻŦ ǇŜǎǘǎΩ 5b!Σ ƪƛƭƭƛƴƎ ƻǊ ǎǘŜǊƛƭƛȊƛƴƎ ǘƘŜƳΦ LǊǊŀŘƛŀǘƛƻƴ ŎƻƴǘǊƻƭǎ ŦǊǳƛǘ ŦƭƛŜǎΣ ƪƛƭƭǎ 

the bacteria and increase shelf life. It also controls Mango Seed weevil. For Irradiation Cobalt-60 and kGy are 

generally used. Irradiation followed immediately by hot water treatment  

PACKING 

Rigid containers such as plastic crates are highly recommended for fresh mangoes since they provide adequate 

protection against compression damage  

BENEFITS OF PLASTIC CRATES: 

¶ They have smooth inside finish and can be easily cleaned 

¶ They are also stackable and reusable/returnable.  

¶ The life span of plastic crates can be up to(5-6 years) 
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Steps 

¶ Crates , Boxes  should be lined with clean paper, jute sack or any suitable cushioning material to prevent 

abrasion and punctures on the fruit since these containers usually have a rough inside finish  

¶ Cartons or fiberboard boxes should be equipped with a vertical divider in the middle and with ventilation 

holes at the sides to prevent heat buildup inside the carton.  

¶ Recycled cartons should NOT be over packed and over stacked as this result in compression damage and 

the incidence of premature ripening. 

  



 

 

P
a

g
e2

9
 

TREATMENT REQUIRED ON MANGOES FOR EXPORT 

 

Treatment  Variety  Standards  Box Size Destinations  

&Irradiation 
Treatment  

Alphonso, 
Kesar, 
Benganpalli, 
Rajapuri, 
Totapuri  

Irradiation range 400 
Greys min. & max. 1000 
Greys 

Small Mango box : Alphonso 
& Kesar : 3.5 kg : 370 mm x 
275 mm x 90 mm Big Mango 
Box : Benganpalli, Totapuri, 
Langra, Rajapuri : 4.2 Kg : 
365 mm x 265 mm x 110 
mm 

USA, 
Australia 

Vapour Heat 
Treatment  

Maharashtra & 
Gujarat: 
Alphonso, Kesar 
Other States: 
AP: Benganpelli, 
UP : Chausa, 
Langra, West 
Bengal: Mallika 

Innermost fruit pulp 
temperature kept at 47.5 
Deg. C for 20 min or more. 

CFB box or thermocol box. 
The ventilated holes of 
packing box will be fully 
covered with a screen of 
diagonal mesh size of less 
than 1.6 mm and also the 
packages or bundle of 
packages will be again 
covered with a screen of 
diagonal mesh size of less 
than 1.6 mm. If non-
laminated CFB box is used it 
shall be tested for pesticide 
residues before packing, 
Ȱ&ÏÒ *ÁÐÁÎȱ ÓÈÏÕÌÄ ÂÅ 
mentioned on the box. 

Japan 

Vapour Heat 
Treatment  

All Indian 
Mango Varieties 

46.5 Deg. C. for 30 
minutes / 47.5 Deg. C. for 
20 minutes 

As per the norms of 
importing country.  

European 
Union, 

Vapour Heat 
Treatment  

All Indian 
Mango Varieties 

48 Deg. C. for 20 minutes As per the norms of 
importing country. Mesh 
netting is compulsory. 

New Zealand, 

Vapour Heat 
Treatment  

All Indian 
Mango Varieties 

47.5 Deg. C. for 20 
minutes 

As per the norms of 
importing country. Mesh 
netting is compulsory. 

South Korea, 
Mauritius, 

Hot Water 
Treatment  

All Indian 
Mango Varieties 

Upto 500 gms 48 Deg. C 
for 60 mins,   Above 500 
gms upto 700 gms 48 Deg. 
C for 75 mins, 

As per the norms of 
importing country. Mesh 
netting is compulsory for 
 KOREA 

European 
Union, New 
Zealand, Iran, 
South Korea 

Above 700 gms upto 900 
gms 48 Deg. C for 90 mins. 
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CERTIFICATIONS AND TRACEABILITY IN MANGOES 

 

PARTICIPATORY GUARANTEE SCHEME 

Implementing Agency- National Center of Organic farming- Ghaziabad- The Center has appointed Partner 

organizations in all States across India to Facilitate the Certification. 

¶ PGS is a process of certifying organic products, which ensures that their production takes place in 

accordance with laid-down quality standards. 

¶ The certification is in the form of a documented logo or a statement. 

¶ PGS is an internationally applicable organic quality assurance initiative that emphasizes the 

participation of stakeholders, including producers and consumers, and operates outside the 

framework of third-party certification. 

¶ tD{ǎ ŀǊŜ άƭƻŎŀƭƭȅ ŦƻŎǳǎŜŘ ǉǳŀƭƛǘȅ ŀǎǎǳǊŀƴŎŜ ǎȅǎǘŜƳǎέ ǘƘŀǘ άŎŜǊǘƛŦȅ ǇǊƻŘǳŎŜǊǎ ōŀǎŜŘ ƻƴ ŀŎǘƛǾŜ 

participation of stakeholders and are built on a foundation of trust, social networks and knowledge 

ŜȄŎƘŀƴƎŜέΦ 

¶ tD{Σ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴΣ ƛǎ άŀ ǇǊƻŎŜǎǎ ƛƴ ǿƘƛŎƘ ǇŜƻǇƭŜ ƛƴ ǎƛƳƛƭŀǊ ǎƛǘǳŀǘƛƻƴǎ όƛƴ ǘƘƛǎ ŎŀǎŜ ǎƳŀƭƭ 

holder producers) assess, inspect and verify the production practices of each other and take decisions 

ƻƴ ƻǊƎŀƴƛŎ ŎŜǊǘƛŦƛŎŀǘƛƻƴέΦ 

Four pillars of PGS 

¶ ¢ƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ нлмр tD{ Ƴŀƴǳŀƭ ǳƴŘŜǊƭƛƴŜǎ ǘƘŀǘ ǘƘŜ ǎȅǎǘŜƳ ƛƴ LƴŘƛŀ ƛǎ ōŀǎŜŘ ƻƴ άǇŀǊǘƛŎƛǇŀǘƻǊȅ 

ŀǇǇǊƻŀŎƘΣ ŀ ǎƘŀǊŜŘ ǾƛǎƛƻƴΣ ǘǊŀƴǎǇŀǊŜƴŎȅ ŀƴŘ ǘǊǳǎǘέΦ 

Participation 

¶ Stakeholders such as producers, consumers, retailers, traders, NGOs, Gram Panchayats, and 

government organizations and agencies are collectively responsible for designing, operating, and 

decision-making. 

¶ Direct communication among the stakeholders helps create an integrity- and trust-based approach 

with transparency in decision-making, easy access to databases and, where possible, visits to farms b 

consumers. 

Shared Vision 

¶ Collective Responsibility For Implementation And Decision Making Is Driven By A Common Shared 

Vision. 

¶ Each Stakeholder Organization Or PGS Group Can Adopt Its Own Vision Conforming To The Overall 

Vision And Standards Of The PGS-India Program. 

Transparency 

¶ At grass root level, transparency is maintained through the active participation of producers in the 

organic guarantee process. 




























































































































































































































































































































































































































































































































































