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ABSTRACT 
 

The present study was conducted from 2010 to 2014 attempt to forecast the domestic 

market chain and export status of horticultural crops specially the fruits and vegetable 

production, estimation of domestic demand, determining the nature of market, 

integration of domestic and international markets, estimating growers profitability, 

identifying the efficient marketing channel and examining export potentials of fresh 

vegetables and fruits including their problems and prospects. Vegetables are occupied 

5.45% & fruits are occupied 0.94% of the total cultivated land of the country. Farmers 

of Bangladesh are handicapped by inadequate knowledge of efficient harvest and 

storage practices.  Market information is frequently unavailable, and harvest timing is 

asynchronous with market requirements. Vegetable production without supervision 

causes poor quality production, high percentages of rejected vegetables due to poor 

post-harvest handling, rough transportation and also related  to the presenting 

irregular shape and size, different maturity indices, insects and diseases infestation, 

mechanical injury and moisture losses. 

The low level of consumption of horticultural products in the value chain that are 

hindering the retail prices of fruits and vegetables. About one third of total grown 

fruits and vegetables are lost during transport from producers to consumers, which is 

affecting negatively on prices. Another reason for higher prices at the retail level are 

the profit earned by middlemen, who play an important role in Bangladesh in bringing 

fruits and vegetables from producers to markets. Finally, prices increase due to the 

absence of modern storage and transportation facilities such as cold stores and 

refrigerated vans. As a result, retailers of fruits and vegetables gain a larger profit 

margins, and the growers on average can receive only 71% and 48% of retail prices 

for fruits and vegetables respectively compared in the case of cereals. Several 

measures could be adopted for improving the value chain of fruits and vegetables. In 

order to encourage small and medium scale farmers to grow fruits and vegetables the 

government and non-governmental organizations could promote the formation of 

marketing groups and cooperatives.  

The volume of exported vegetables has been increasing day by day. So it has a great 

prospect to earn foreign exchange by exporting vegetables from Bangladesh. All 

categories of exporters reported that many a times, the quality of Bangladeshi 



xii 
 

vegetables is not acceptable by the foreign buyers and some of the countries have 

stopped importing Bangladeshi vegetables because of poor quality standards. 21% 

GDP of Bangladesh comes from agro based productions, 48% labor force are 

involved for agro production and the export value of agricultural products is 

12%.More than 100 horticultural crops are exported from Bangladesh. Export of fresh 

fruits and vegetables (FFVs) from Bangladesh increased from 9,000 tons in 1992-93 

to 48428 tons in 2010-2011. The major export market comprises UK (46%), Italy 

(8%), other EU countries (3%) and Middle East countries (43%). Export of vegetables 

in UK market is highly profitable and also value added but it has lengthy customs 

procedure. Although, a high amount of vegetable was exported in the Middle East 

countries due to its easy customs procedure and high value addition. More than 50 

fresh fruits and vegetables are exported to UK alone. Besides, fresh fruits and 

vegetables, frozen products about 250-300 tons at a value of about US$ 3 million are 

exported for both ethnic and mainstream markets. The quantity of total exported fruits 

and vegetables were 29100 MT in 2004-2005, 33626 MT in 2007-2008 and 48428 

MT in 2010-2011 with a value of US$ 4640000, US$ 69120000 and US$ 109410000 

respectively. However, the trends of increasing horticultural crops occupy a 

significant position in our export earnings.  

Development of the horticultural sector depends to a large extent on the existence of 

the development of the value-chain of the products and on the efficiency of the 

marketing system. While little value addition takes place in the form of sorting, 

grading, quality control and packaging, etc. for fresh products, the semi processed and 

processed products have reached the branding stage. Special zones for vegetable and 

fruits exporting can be encouraged by the government providing various services in 

these zones including cooling chain arrangements, development and growth of 

packaging and infrastructure facilities. A big stimulus can also be provided by quickly 

disbursing the money given as export subsidies in this sector and institutional support 

throughout the marketing chain. 
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CHAPTER 1 
INTRODUCTION 

1.1 General Baground 

Fruit and vegetable consumption have been growing rapidly in recent years in 

Bangladesh, as the economy grows and consumers diversify their diets. This trend is 

likely to continue in the future. Furthermore, domestic agricultural markets have 

undergone modernization due  to  rapid  urbanization,  agro-industrialization,  rise  of  

super  markets  and  trade liberalization, and the procurement system is gradual 

shifting of procurement system from traditional wholesale markets toward vertically 

coordinated supply chains.  

At  present,  Bangladesh’s  agricultural  marketing  system  is  often  accused  in  the  

popular press of being inefficient. In the case of vegetables, Aratdars and Beparis 

have been found to be critical players in the market. Their margin is between 17-18% 

of the retail value and their return on working capital was found to be exceptionally 

high (Ref: Export promotion Beuro). Although it is possible that the high margins are 

due to high marketing costs, which are in turn due, for example,  poor infrastructure. 

Inefficient  marketing  systems  reduce  demand  from  consumers  and  participation  

by farmers, who face significant challenges in seizing opportunities to participate in 

growing markets  for  high  value,  nutritious  crops  like  fruits  and  vegetables.  

Marketing constraints include both high costs and risk. High marketing costs often 

stem from poor transportation networks, lack of market information, and sometimes 

from lack of competitiveness in the market. Production of fruits and vegetables can be 

very susceptible to pest outbreaks, and spoilage after harvest is an important problem 

due to the highly perishable nature of most fruits and vegetables.  These factors in 

turn can  lead  to  highly  variable  prices.  If these constraints can be removed, 
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farmers will earn more by specializing in crops for which they have a comparative 

advantage. Given the increased importance of  fruits and  vegetables in  nutritionally 

balanced diets, it will  be  important  to  have  efficient  marketing  systems  that  

reduce  risk  and  allow  higher prices for farmers and lower prices for consumers. 

Indeed, the National Food Policy Plan of Action  (2008-2015)  as  well  as  the  

Country  Investment  Plan  place  stress  on strengthening  the  food  marketing  

system  and  improving  value  chains  as  a  measure  for improving food security and 

increasing incomes among the poor. This  research,  by  collecting  and  disseminating  

essential  data  on  costs  and returns  within  the  marketing  systems,  will  identify 

the  most  cost-effective  options  for improving  marketing  system  performance  and  

propose  improved  policies  and  better exporting of fruits and vegetables from 

Bangladesh can prove to be very gainful activities for creating value chains and 

employment extensively at the grass roots level. Unlike in other-export oriented 

industries, the retention of value-added earnings from the export of fruits and 

vegetables can be one hundred percent or nearly so. This is because the import 

contents for large scale export of indigenously produced fruits and vegetables, unlike 

in the other export-oriented sectors, would be nothing or negligible. 

Bangladesh climate (both tropical and sub-tropical) and soils are suitable for wide 

range of horticultural crops cultivation. High and medium high lands are mostly 

suitable for fruits and vegetables production. More than 100 vegetables, 70 fruits and 

60 spices are produced represented by different species and varieties. Vegetable 

production is 2.9 million tons from 0.356 million ha in 2010 while fruit production is 

4.2 million tons from 0.142 million ha in 2010 of land (Ref: Bangladesh Beuro of 

statistics 2011). Some major vegetables are egg plants, cucurbits, yard long bean, 

okra, radish, cauliflower, cabbage, tomato, beans, aroids, carrot, leafy vegetables etc., 
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fruits namely various kinds of citrus, jackfruit, mango, pine apple, papaya, guava, 

banana, melon, water melon, litchi, ber, hog plum etc. and spices namely onion, 

garlic, ginger, turmeric, green chili and coriander etc. 

Growing seasons are winter, summer and year round of distinct varieties and species. 

Vegetables are in winter and fruits in summer. Farming is blending of indigenous and 

improved varieties and technologies. Liberal seed policy facilitated introduction of 

exotic varieties/hybrids and strengthened research program of Research Institute and 

Agricultural Universities, promoted more development of varieties/hybrids of 

horticultural crops. Horticultural crops have market value both in domestic and export 

markets.  

Development of the horticultural sector depends to a large extent on the existence of 

the level /development of the value-chain of the horticultural product and on the 

efficiency of the marketing system. While value addition takes place in the form of 

sorting, grading, quality control and packaging, etc. for fresh product, the semi 

processed and processed products have reached the branding stage and are considered 

growth products.  

So far, considerable achievement has been made in the production, exports and 

technological realm of the sector. However, the broader goal of farmer’s sustainability 

through successful marketing is yet to be achieved. A strategic shift is, therefore, 

demanded from production and technological orientation to marketing orientation. As 

such one needs to identify the bottleneck that is impeding growth of the sector. The 

cropped area under cultivation for fruits and vegetables is less then 5% and that too is 

seasonal in nature. The percentage of the total cropped area for vegetables is less than 2% 
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and the overall production and productivity have remained fairly stable. Although the 

overall production of fruits has also increased marginally, the yield per acre has declined. 

The advantages of supply chain management are numerous, like the reduction of product 

losses, increase in sales, reduction of transaction costs, a better control of product quality 

and safety, and the dissemination of technology, capital and knowledge among the chain 

partners. Supply chain management tools have been developed and implemented 

throughout the chain to guarantee optimal chain performance. Supply chain development 

not only benefits the private sector but also creates spin-offs that stimulate social, 

economical and environmental sustainable development in the region (employment 

generation, added value, decreases of product losses, etc.). Public support (e.g. 

development of the institutional infrastructure) plays an important role to create an 

enabling environment for private sector development. Public support might take the form 

of a public private partnership in a supply chain to share experiences, risks and 

bottlenecks. In Bangladesh however, supply chain development is often hampered due to 

lack of governmental support. Institution building, raising awareness, pilot chain projects 

and the development are important activities to foster supply chain development. This 

study reviews the issues of the development of supply chains with special emphasis on 

challenges for vegetables retailer in Bangladesh. 

Efficient agricultural marketing is critically dependent on efficient transport system. 

Inefficient transport service coupled with poor storage, can lead to losses as certain 

crops (such as milk, vegetable, fish) deteriorate quickly over time. On the other hand 

many developing countries like Bangladesh suffer from monopolistic, low volume, 

and high cost transport and marketing system. Weak transport and marketing system 

are hindering agricultural development means hindering the country's development. 
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However vegetables are generally more costly to produce per hector than traditional 

crops. The value or quality of vegetable will decrease rapidly once they are harvested 

and will keep decaying when being supplied. The revenue of food supplier will 

depend on the condition of the products when the foods are received. Thus, timely 

production and delivery of perishable foods significantly affect the supplier’s revenue. 

In this study, efforts have been made to address the present supply chain system of 

perishable product (especially vegetable) implication, difficulties to change the 

present system and recommendation the improvement of supply chain. 

1.2 Supply Chain Management and its Benefits 

Managing supply chains requires an integral approach in which chain partners jointly 

plan and Control the flow of goods, information, technology and capital from ‘farm to 

fork’, meaning from the suppliers of raw materials to the final consumers and vice 

versa. In order to react effectively and quick to consumer’s demand, supply chain 

management is consumer-oriented. It aims at coordination of production processes. 

Supply chain management results in lower transaction costs and increased margins. 

Because of the involveness of many activities and aspects it demands a 

multidisciplinary approach and sustainable trade relations. Supply chain partnerships 

are based on interdependence, trust, open communication and mutual benefits. The 

advantages of the supply chain management approach are numerous. Some important 

advantages are:  

1. Reduction of product losses in transportation and storage. 

2. Increasing of sales. 

3. Dissemination of technology, advanced techniques, capital and knowledge 

among the chain partners. 

4. Better information about the flow of products, markets and technologies. 
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5. Transparency of the supply chain. 

6. Tracking & tracing to the source. 

7. Better control of product safety and quality. 

8. Large investments and risks are shared among partners in the chain. 

1.3 Supply Chain in Agriculture in Bangladesh 

Intermediaries make link between farmer and consumer. Number of intermediaries in 

the supply chain is a function of product type, accessibility of market, etc. Earlier 

studies on Bangladesh food supply chain claim that there are many intermediaries 

involvement and they are slicking off. A major portion of the consumers’ price as 

profit. There are four intermediaries in the major distribution channel and they are as 

follows:   

Faria: 

 Faria are small traders who dealt in product within three or four local markets and 

handled a small volume of product. They purchase product from farmer and sold that 

product either to the Beparies or the consumer. They are usually landless labourers or 

small farmers having no full timework on the farm (Tasnoova et al, 2006). Their 

volume of business is small because they possess a little capital.  

Beparies: 

Beparies are professional traders who purchase agricultural products from the farmers 

or Fariasinthe local market or in the village. They handle larger volume of product 

than Faria.  Beparies sell their product to Arathdar. 

Arathdar: 

Arathdar serve as a fixed commission agent who have fixed establishment and operate 

between Bepari (incase of paddy miller) and retailer and charge a fixed commission 

by providing storage facilities. 
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Retailers: 

Retailers are the last link in the marketing channel. They buy product fromBeparies 

through Arathdar and sell them to the consumer. 

Bangladesh is endowed with a fertile land and favorable climate for the production of 

various agricultural products. Considering its potentiality, the Government has given 

much emphasis on the development of agricultural products and agro-based industries 

in the country. Vegetables, fruits, aromatic fine rice, tea and other agro products are 

exported regularly. Before liberation vegetables were exported in a very limited scale 

but export has increased remarkably in the late 1980s. The Government has taken 

various steps to explore the opportunities related to the export of agricultural 

products. The government and private sectors are working together to set up export 

villages for the production of quality fruits and vegetables in the country. 

Diversification into vegetables, crops and increasing commercialization can support 

the development of the agricultural sector in several ways. Vegetables constitute an 

important share in the total agricultural exports from Bangladesh. Vegetables also 

share about 11.70% to the agricultural GDP (Bangladesh Economic Review-2008). 

The volume of exported vegetables has been increasing day by day. So it has a great 

prospect to earn foreign exchange by exporting vegetables from Bangladesh. 

Vegetables are occupied 5.45% & fruits are occupied 0.94% of the total cultivated 

land of the country (BBS 2011). Total quantity of the fruits and vegetables in the year 

2004 -2005 were exported 29100 MT & value was 4640000 US$. But it increased 

gradually year after year & found in 2007-2008 was 33626 MT with value 69120000 

US$. The country exported fruits & vegetables in the year 2010-2011 was 48428 MT 

with value 109410000 US$. Therefore, the vegetable sector occupies a more or less 

significant position in our export earning. Export of vegetables in UK market is highly 
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profitable and also value added but it has lengthy customs procedure. So, a high 

quantity of vegetables are exported in the Middle East countries due to its easy 

customs procedure and high value addition. Different types of vegetables and their 

main export market are shown in this thesis. In a developing country like Bangladesh 

where the number of exportable items are not many, international trade is mainly 

import based and the country faces serious balance of payment problems. Fluctuations 

in vegetable production, variation in international prices, adjustments in exchange 

rates and finally the variable values of export earnings are grim concerns for 

developing countries of South Asia and South East Asia. The fresh vegetable and 

fruits export have now been facing stiff competition from their counterparts from 

Pakistan, India and Kenya in Middle East markets including United Arab Emirates, 

Qatar, Kuwait, Pakistan & Indian exporters for their close proximity are able to send 

their goods at cheap prices through the sea route while Bangladeshi exporters have to 

relay on expensive air shipment. Although several studies have been conducted earlier 

to highlight the profitability of vegetables cultivation and to show the socio-economic 

consequences of the same, problem and prospect of vegetable export but the number 

of studies on the area of value addition, cost and return at different levels of vegetable 

export is vary scanty. 

According to an estimate, Bangladesh can earn over a billion US dollars by exporting 

fruits. Thailand earns presently several billion US dollars from fruit and fruit products 

alone. Bangladesh can nearly match Thailand's performance in this field because this 

country has a bounty of tropical fruits which can be extremely satisfying to foreign 

customers such as mangoes, pineapples, black berries, bananas, etc. Both in whole 

form or in sliced and juiced forms, the fruits and fruit products in cans can fetch huge 
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amounts of foreign currencies for the country. But the high potentials in this area have 

been hardly tapped so far. Similar, if not greater potentials exist also for the export of 

vegetables from Bangladesh. Cumulatively, export of fruits and vegetables directly 

and in processed forms can help the country earn a substantial amount fairly soon 

provided operators in this sector are self-guided with a vision and are directed and 

motivated to these ends also by the government through supportive policies and 

infrastructural developments. 

Leaders of the Bangladesh Fruits, Vegetables and Allied Products Exporters 

Association (BFVAPEA) have submitted recently a list of demands to the 

government. The demands of the association are mainly in the area of air freighting. 

Fast and less costly air freighting of their perishable products is the key to expanding 

their businesses. But it is formidably constrained by lack of air freighting capacities or 

high charges. Some months ago the government waived the ground handling charge 

of any aircraft carrying fruits and vegetables cargoes. An immediate reaction of this 

policy decision was seen in some foreign airlines that previously refused to carry such 

cargoes from Bangladesh, from their agreeing to do so in the light of the new 

decision. However it is ironical that while foreign airlines have been activated by the 

government's decision, Bangladesh Biman authorities have not yet implemented it. 

Thus, Biman authorities need to be obliged to implement the decision at the fastest. The 

national airline at present has very limited capacities for carrying fruits and vegetables 

and its charges are also irrationally high. A big boost to vegetable export can take place 

from Biman increasing its carrying capacities and reasonably scaling down its charges. 

There is no reason why Biman should not take such measures because freighting these 

perishable products round the world would helpthe enhancestate income -- a 
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supplementary contribution that would justify the continuing of Biman existence. 

Business operators in this sector are all for chartering private carriers. But they can only 

viably materialize these plans after the government decision to reduce airport and other 

charges significantly for such private chartered flights. 

Government's supports should be quickly extended in providing training to people 

already involved in the sector or having the potential to do so. Special exporting zones 

for Vegetable and fruits can be encouraged with the government helping out in the 

matter through providing various services in these zones including cooling chain 

arrangements. Government may also encourage and provide concessions for the 

development and growth of packaging and infrastructure facilities in this sector. A big 

stimulus can also be provided by quickly disbursing the money given as export 

subsidies in this sector and situational support throughout the marketing chain. 

Bangladeshi business men despite slow growth in exports of fresh vegetables and 

fruits are optimistic of the potentials of these sectors. According to the recent media 

reports, they believe they would be able to export more fresh products if they get ‘one 

modern processing Centre’ for testing, sorting packaging facilities and efficient and 

hassle-free airport services. They are for a modern processing Centre to help them 

export more fresh produces by meeting requirements of buyers, especially in the 

European markets. The Bangladesh Vegetable and Allied Fruits Exporters 

Association has sought technical and financial supports besides allocation of land 

from the government for the Centre. 

The fresh vegetable and fruit exporters have now been facing stiff competition from 

their counterparts from Pakistan, India and Kenya in Middle-East markets including 
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United Arab Emirates, Qatar and Kuwait. Pakistani and Indian exporters for their 

close proximity are able to send their goods at cheap prices through the sea-route 

while Bangladesh exporters have to rely on expensive air shipment. Even then the 

export of fresh vegetables and fruits from the country has got good market as 

Bangladeshi expatriates are the main buyers who prefer home-grown produces. 

According to local exporters, Bangladeshis in many European cities look for fresh 

Bangladeshi vegetables and fruits. Earlier Britain was the major destination for local fresh 

vegetables and fruits. For the past few years Bangladesh has been exporting such 

consignments to Italy and France. According to the Export Promotion Bureau’s latest 

data, fresh products worth US$10 million was exported in two months – July and August 

of the current fiscal year, nearly 7 per cent less than the export of the corresponding 

period of last year. The reasons were attributed to lack of modern processing Centre and 

timely supports from the government besides shortage of cargo services. 

More than 100 horticultural crops are exported from Bangladesh. Export of fresh 

fruits and vegetables (FFVs) from Bangladesh increased from 9,000 tons in 1992-93 

to 48428 tons in 2010-2011The major export market comprises UK (46%), Italy (8%), 

other EU countries (3%) and Middle East countries (43%). More than 50 fresh fruits 

and vegetables are exported to UK alone. Exports are targeted for ethnic market. 

Besides, fresh fruits and vegetables, frozen products about 250-300 tons at a value of 

about 3 million US$ are exported for both ethnic and mainstream markets. 21% GDP 

comes from agro based productions. 48% labor force are involved for agro 

production. Agricultural products export value is 12%. (Buero of statistics Bangladesh 

2012).   
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The Horticultural sector in Bangladesh, according to a generally accepted definition, 

includes therange of fruits, vegetables and spices that are grown locally and sold to the 

final consume at various stages of processed conditions. The stated objective of this study 

is to identify the opportunities for further development in the Horticulture sub-sector and 

the constraints that prevent its development. In addition, an outline of possible 

interventions and results to be expected is provided in the study. Due to the wide range of 

fruits, vegetables and spices available and their varying requirements, this study only 

provides a general look  across total value addition chain to identify the potential 

opportunity are as for development and the constraints that must be overcome to achieve 

that potential . The author approaches was to use a combination of primary and secondary 

information to gather the information that is presented in this document. The study clearly 

shows that the potential for the horticultural sector of Bangladesh to further develop is 

very attractive; yet, considering the land availability, frequency of natural calamities and 

international standards, it is not likely that the overall exports for the entire range of 

horticultural products is likely to prosper in the near future. However, a long term plan 

with particular focus on selected products for the local market with gradual expansion 

into the export market is more feasible approach.Presently the export market for 

Bangladeshi fresh fruits and vegetables is limited to the ethnic markets and experts 

believe that restrictions will be imposed on exports from Bangladesh if increasingly strict 

international standards are not met. Unsurprisingly however, the exporters strongly 

Horticulture Study believe that they are capable of adjusting to the international 

requirements. With regard to fresh horticultural products, transportation (air transport) is 

highlighted as the bottle neck, which under the present trade scenario is difficult to 

address. However that perspective comes from the exporters. The transporters view is that 

the value, quantity, return trips and to a certain extent quality of packaging of the product 
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is sub-standard and results in them incurring a cost to carry. Manufacturers of processed 

products claim they have issues with local sourcing and production. Based on identified 

issues, it appears that identifying and solving the issues within the local value-chains of 

specific fruits and vegetables will go a long way toward spurring the development of the 

Horticulture sub-sector as a whole. Specific products to consider are tomato, banana, 

bitter gourd, okra, turmeric, coriander and mango. Individual analysis of these items value 

chains and targeted solutions applied to them will produce results that can easily be 

quantified. Solutions to these items problems will spill over into others and will serve to 

lift the productivity of those other value-chains as well.  

Export growth of fruits and vegetables was phenomenal during the period 1997-98 

(300%) however, the decline during 1999-2003 has also been alarming (145%). This 

shows both the potential as well as vulnerability of the sector. Key export destinations 

are UK (28%), Saudi Arabia (23%), UAE (14%), Kuwait (13%), Qatar (6%), Bahrain 

(6%), and Oman (5%). The target market is primarily ethnic population. Only recently 

BRAC has initiated entry in the EC market through ensuring EUREP-GAP standards 

(Airport Records). 
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CHAPTER 2 

REVIEW OF LITERATURE 

 
The aim of this chapter is to review the results of some of the previous studies, which 

were related to the present research works. Many researches have been conducted 

research on vegetable production in various parts of the world. Few literatures are 

available on marketing and shelf life extension of vegetables. Bangladesh and many 

of the reports are not with adequate details and inconclusive. It is hard to find 

comprehensive study that has analyzed the process of marketing of Horticultural 

crops from the growers level to the retailers level vis-à-vis efficiency in terms of 

marketing system, price spread, marketing performance and postharvest behavior of 

those crops. Nevertheless, it would be worth while to review the available literature 

on these aspects. 

 

2.1 Postharvest losses 

The postharvest losses of vegetables are higher than any other cereal crops. Such 

losses are attributed to the perishable nature of vegetables, which causes deterioration 

more quickly. Losses can vary from 25 to 40% depending on the type of vegetables 

(Singh and Chandha, 1990). According to Rashid (1998) the total value of vegetables, 

produced in Bangladesh are around TK 19400 million, calculated at average retail 

price. About 70% of the vegetables pass through the marketing channels. If the 

spoilage is 10%, the loss comes to TK 1462 millions. These losses are due to 

inadequate knowledge on harvesting, carrying, packaging, transport and storage 

techniques. In the vegetable marketing channels, traders suffer from maximum losses, 
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because they handle and transport more quantities from one place to another than any 

other intermediaries (Rashid, 1998). 

Pal et.al.(2002), were conducted an experiment in Orissa, India to determine the 

extent of postharvest losses occurring at different stages of handling and 

transportation of  perishable commodities, namely tomato, cabbage and cauliflower. 

Total losses on these vegetables during different postharvest operations were found to 

be 30.3-39.6, 24.9-30.4 and 28.6-35.1% respectively. The maximum quantity of 

losses occurred during transportation from rural markets to urban markets. 

Experiments were also conducted to  evaluate the qualitative losses such as change  in 

moisture content, pH, total soluble solid, total sugar and ascorbic acid content of these 

commodities while storing for 20 days in ambient condition (26-32°C, 60-80%RH) 

reduction in moisture content of the cauliflower was found to be highest followed by 

the cabbage. The loss of water from tomato was less due to its comparatively 

impermeable outer skin. The pH value remained almost constant in the case of the 

tomato and cauliflower, whereas it decreased slightly in case of the cabbage. Total 

soluble solids and total sugar content were found to increase with the storage period, 

whereas a decreasing tend was observed in the case of ascorbic acid in all the cases. 

Studying postharvest activities, particularly prevention of losses within a marketing 

context, will provide needed information and guiding principles for loss-reducing 

activities, as well as a potential to increase the benefits of reduced losses, higher  

quality and higher prices. Losses from producer to the consumer may be as high as  

50%. Postharvest losses, which decrease returns of farmers for vegetables, occur 

mainly because of the lack of infrastructure and/or poor handling and marketing 

know-how (Prigojin et al.2005). Training is an essential step to reduce postharvest 

losses and improve fresh product quality. Kader (2005) mentioned important 
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strategies to reduce postharvest losses in developing countries. The strategies include: 

(i) application of current knowledge to improve the handling systems (especially 

packaging and cold chain maintenance) of  horticultural perishables and assure their 

quality and safeties (ii) overcoming the socioeconomic constraints, such as 

inadequacies of infrastructure, poor marketing systems and weak research and 

development capacity and (iii) encouraging consolidation and vertical integration 

among producers and marketers of horticultural crops.  

A report of FAO (1997) indicated that, traders in Dhaka region incurred 9.14 % losses 

of the total quantities of vegetables they handled. In Chittagong region, retailers 

suffered maximum losses in country bean and yard long bean (10% in peak period 

and 7% in the lean period). In Rajshahi region, the losses of traders were higher for 

tomato in both peak (8%) and lean period (6%) where’s-traders in Khulna  region 

suffered 7-20% losses in certain vegetables. The main reasons for such losses of the  

vegetables were reported to be the physical damage, bad handling and inability to sell 

in time. According to Sabur (1992), on an average the loss of the marketed  

vegetables was 14.5%, which included 3.1% at wholesale level and 11.4% at retail 

level. Most of this loss was due to rots, resulted due mainly to unscientific storage  

method adopted by the retailers. A series of studies on vegetable marketing systems in 

Sindh prvince of Pakistan were carried out by Siddiqui (1977), Memon (1978), 

Siddiqui (1979) and Abid (1980). All these had almost the same objectives and 

adopted the same same research methodology. The main objectives of these studies 

were (i) to evaluate various marketing organization (ii) to determine the present 

marketing conditions, and (iii) to assess the supply and demand of major agricultural 

products in iternal and external markets. In fact, these studies have explained that 

vegetables are traded through centralized marketing systems. In the producing area, 
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assembly markets are functioning, markets are functioning, these markets are the 

main sources to supply vegetales to the terminal markets to fulfill the demand of the 

consumption areas. More than 85% of the vegetables are transported from assembly 

markets to the terminal markets. Kader et.al (1989) carried out and experiment and 

showed the performance of the MAP varies due to several factors such as initial fruit 

quality, maturity stage, and rate of respiration, film permeability and handling 

condition. Most tropical fruits are highly respiring produce, which require a highly 

permeable film to allow more O2 and CO2 transmission across the film. The 

permeability of most available LDPE films is not permeable enough to create an 

optimum MA condition of 2-5% O2 and 5-10% CO2 needed for most tropical fruits. 

 

2.2 Marketing and food chain system of vegetables & fruits 

Tareq et al. (2007) conducted a study of marketing of selected surplus fruits and 

vegetables in Pakistan. This study was conducted to determine the efficiency of 

marketing system of selected surplus vegetables and fruits of Dir District, Pakistan in 

2005. Data were gathered from 360 growers of selected fruits and vegetables and 170 

market functionaries. The study revealed that the existing marketing system is 

generally capable of handling the surplus of selected products: onion, tomato, okra, 

citrus, persimmon, peas, walnuts in a normal year and its efficiencies are wise nearly 

at par with the corresponding system in the province. It has evolved over a long 

period and is largely compatible with the characteristics of the project area’s 

agricultural sector. The preharvest sale , especially of fruits the heavy dependence on  

Bepari, the heavy  postharvest losses, and occasional scarcity of transport at peak  

season and when there is bumper harvest, the poor  physical conditions of wholesale 
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market centers are the major problem areas. Price information of small farmer is not 

good, and the surplus product is mostly marketed in far market centers through old 

connections with “Arthi (Middleman) and wholesalers, which may not necessarily 

fetch the best possible price. Farmer’s net revenue from their selected surplus produce 

can be improved by 15-20% by undertaking marketing system improvements through 

public-private sector cooperation. Farmers association needs to be formed through the 

existing village organizations in the project area, so as to bring about efficiency in the 

farming sector, embracing all aspects of production and marketing. 

Osotimehin et al (2007)studied the market chain analysis of okra production 

understood that how an enterprise fits within a market chain, and the numerous links 

that connect all participants and transactions involved in the movement of agricultural 

goods from farm to consumer, allows better decisions to be made on how to produce 

most efficiently. Problems encountered by participants in the okra market chains were 

identified. The rapid market survey methodology was employed for the collection of 

primary data. Data were analyzed using descriptive statistics, budgetary analysis, and 

pair-wise ranking. The main participants in the industry were producers, traders 

(wholesalers and retailers), and transporters, while the main governmental agency is 

the Osun State Agricultural Development Program (OSSADP). Common problems 

confronting in the main participants in the industry were lack of access to funds, 

especially from formal institutions. Technical assistance needs to be provided in 

production and marketing of okra and access to funds has to be improved to 

participants to improve the market chain. OSSADP could play the role of co-

coordinator among the participants in the industry. 

Lohano and Mari (2005) in a study on onion market integration in Pakistan used error 

correction model in the presence of stationary, and concluded strong market 
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integration in regional markets of Pakistan. Lohano and Mari (2005) in their study on 

spatial price linkages in regional markets in Pakistan used classical regression model  

for estimation of long run equilibrium in prices across regional markets and found 

strong-run relationship across markets in Pakistan. Due to scarcity of information on 

marketing costs and margins in developing countries, FAO carried out a survey in a 

number of countries during 1979 to 1980. In many countries, transport cost accounted 

for a third of the marketing margin between producers and consumers. The reason for 

this fact (in Pakistan) is the comparatively higher transportation costs per kg due to 

long distance. Marketing costs and margin of vegetables and fruits also vary 

according to the perish ability and market value of the commodity. There are 

differences in marketing services involved, which have an effect on the share of 

marketing margin in relation to consumer price. Selling good quality produce in 

supermarkets is more expensive than selling average quality in simple market 

conditions. Thus there are major deficiencies in the available literature on agricultural 

marketing systems in Pakistan. All previous research comprised mainly descriptive 

analysis and used of secondary data. 

Singh (2005) conducted and economic study on production and marketing of 

vegetables in Madhy Pradesh, India. He used data collected for the 1997-98. The 

study analyzed the data on Brinjal, tomato, onion Arvin, Okra and potato. He 

examined production costs and returns, marketable and marketed surplus, marketing 

costs, channels, margins and efficiency. 

Economics of production and marketing of vegetables in Madhya Pradesh, India was 

studied by Singh (2005). This study analyzed the production and marketing of 

selected vegetables (tomato, Onion, Okra, Brinjhal and Potato). Parameters 

investigated were production costs and returns, marketable and marketable surplus, 
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marketing costs, channels, margins and efficiency and production and marketing 

problems. Minimization or elimination of the postharvest losses would also lead to 

increase in supply of vegetables in the market without bringing additional land into 

production and without using additional production inputs. According to Ahmed 

(1992), there are three principal types of vegetables, such as local regional and 

interregional. The first type of channel is characterized by the intervention of fewer 

middlemen between vegetable producers and consumers; regional marketing channels 

consist of an extended chain of intermediaries than the local marketing channels, 

whereas, inter-regional channels are the most lengthy, both in terms of the number of 

traders involved between producers and consumers, and the distance over which the 

vegetables are transported. The major vegetable growing areas of Bangladesh are 

Jessore, bogra, Commilla and Chittagong and a major part the vegetables produced in 

these areas are transported to the capital or other cities as soon as possible through 

different marketing channels (Ahmed 1992, Hossain 1974) 

Davaraja (2004) conducted a study of producers vs consumers price party for 

vegetables in rural and urban markets of southern Karnataka. This study estimated the 

per quintal cost of marketing of selected vegetables (tomato, cabbage, cauliflower, 

aborigine and okra) in rural (Mysore) and urban (Bangalore) markets in Karnataka, 

India. It also estimated the net prices received by growers and paid by the consumers 

for the vegetables in these markets. It was also revealed that the marketing channels 

differed for different vegetables. The per quintal cost of marketing is higher in 

Bangalore than in Mysore, the consumer price is comparatively higher in Bangalore 

than in Mysore for all vegetables due to differences in transport costs, commission 

charges and cost of packing material and the producer’s share of the consumer’s rupee 

is higher in Mysore than in Bangalore for all vegetables. 



Chapter 2: Review of Literature 
 

21 
 

Wadhwani et al.(2004)  conducted a study of economics analysis of postharvest 

management of seasonal vegetables in Western,U.P This study was conducted to (1) 

Estimates the  marketed surplus of principal vegetables and identifies the  determinats 

and (2) to examine the present status of postharvest management of important 

vegetables grown in western Uttar Pradesh, India during cropping season 1996-97. 

Results of the statistical analysis revealed that the marketed surplus was more than 

95% in vegetables like bottle gourd, pumpkin, aborigine, tomato cauliflowers, 

cabbage, carrot and radish. Lower marketed surplus in case of potato, okra and 

pumpkin is justifiable as on farm consumption of these vegetables is expected to be 

more than other vegetables. It was found increasing with farm size in most of the 

vegetables. 

Pramanik et al., (2003) made a study which was undertaken to determine the 

enocomics of production and marketing of vegetables in 2 villages (Maccapahar and 

Calicut) in Andaman and Nicobar Islands, India. The result indicated that the yield of 

ginger was the highest, followed by cucumber, bitter gourd chili and ridge gourd. The 

total cost of cultivation was highest for ginger, followed by Bitter gourd, Chili, Brinjal 

and okra. The yield of all the vegetables was higher in hilly land than in valley land. 

The cost benefit ratio was the highest for chili, followed by cucumber, Brinjal, 

Cowpea and Snake gourd and higher in hilly land than in valley land for all the 

vegetables. The margin to both the wholesaler and the retailer was highest in ginger 

(RS 14.10 and 32.50kg, respectively). 

Halder (2003) conducted study on marketing of winter vegetables in selected areas of 

Bangladesh. The study revealed that per quintal marketing cost of tomato was higher 

than that of Rabi-Brinjal, cauliflower and cabbage. But per hectare marketing cost 

was higher for Rabi-brijal than that of tomato, cauliflower and cabbage. The net 
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return was higher for Rabi-Brinjal than cauliflower, cabbage and tomato. Rabi-Brinjal 

was more profitable than cauliflower, tomato and cabbage. She also found that 

marketing loss of selected winter vegetables at different level of marketing shows that 

average 17 percent marketd vegetables were lost of which 11 percent at retail level. 

Higher loss at wholesale levels was mainly due to the insufficient transport facilities, 

movement for long distance and unskilled handling of products at wholesaler’s level. 

Marketing loss should be reduced by helping improve proper storage, handling and 

transportation facilities. Department of Agricultural Marketing of the Ministry of 

Agriculture should arrange training of vegetables traders on post production handling 

and storage of vegetables on scientific basis as to reduced post production losses; as 

vegetables markets appear competitive, framers may be advised to diversity crop 

production activities particularly of off-season growing of vegetables or cultivating 

early season varieties of vegetables as to fetch higher product prices. 

Rashid et al., (2002) conducted a study on an economics of Brinjal cultivation at 

Jessore region in Bangladesh. They conducted that the profitability of the input 

utilization patterns in and the constraints to Brinjal (Solanum melongena) cultivation 

in Jessore, Bangladesh were examined. Data for the crop year 1999-2000 were 

obtained from a sample of 100 Brinjal farmers. Brinjal cultivation was profitable in 

the study area. Excessive use of insecticides and fertilizers, lack of quality seeds and 

high cost of seedlings were some major production constrains of Brinjal production. 

Singh et al.,(2001) conducted a study on an organic farming  technology sustainable 

vegetable production in Himachail Pradesh. The pointed that the glorious food grain 

production could not save our majority of population from malnutrition problem due 

to inadequate consumption. Organic farming was used to develop an alternative eco-

friendly technology for sustainable vegetable production.  
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Sayeed (1999) conducted a study on selected winter vegetables in some selected areas 

of jessore district. He pointed that the highest profit was enjoyed by the small 

farmsagainst other groups of farmers in vegetables cultivation. He observed that 

marketing cost was higher for tomato that of cauliflower and Rabi-Brinjal. The net 

margin was higher fro retailer than that of Paikers, because return on investment was 

higher for retailers thatn that of Paikers. In this study, the marketing margin was 

higher for retailers than that of other intermediaries. He found that lack of capital, low 

price harvesting period, lack of storage facilities, under developed communication 

system high rate of market tolls and Aratdar’s commission etc. were some major 

problems in vegetables marketing. Institutional credit facilities should be made 

available to the selected vegetables fanners to supplement their cash needs for the 

production and marketing of selected vegetables and also the same facilities should be 

made available to selected vegetable marketing. Development of transportation 

system is essential for the improvement of trading and reducing marketing cost of the 

selected vegetables. Physical facilities should be increased at the market places by the 

local authority. The retailers and the Paikers should form their own associations to act 

against the anti marketing forces. Marketing tolls should is fixed certain reasonable 

level by the local authorities etc. were the major recommendation in vegetables 

marketing. 

According to FAO (1997) the vegetable produce moves from the producers to the 

consumers through a number of market intermediaries. A Large number of vegetable 

marketing channel were identified of which 13 were within and between the assemble 

markets and 19 were from assembly markets to the city markets. Out of 19 only three 

channels did not appear in Dhaka region. 
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Marothia et al.,(1996) in a study entitled vegetables marketing a case study of two 

markets in Chhattisgarh region Madhya Pradesh. The study examined the marketing 

pattern of vegetables assessed the marketing cost margins and price spread in different 

marketing  channels and suggested more policy measures to improve  vegetable 

marketing. Two markets in Chhattisgarh region of Madhya Pradesh, India were 

selected (Shastri market in Rajpur district and Subhash market in Durg district). A 

sample of 40 and 32 vegetable growers, 6 and 4 commission agents and 15 retailters 

each was selected in Shastri market and Subhash market, respectively. Growers were 

categorized as small, medium or large based on the quantity of vegetables sold during 

one visit. The study indicated that the percentage are under Vegetables was 

decreasing at both locations as size of holdings increased. While the small vegetable 

grower preferred to sell their vegetables directly to consumers, the medium and large 

growers sold their produce to retailers through commission agents. 

Agarwall and Saini (1995) conducted a study entitled vegetable marketing (a case 

study of Jaipur market Rajashtan). This research investigated the institutions, agencies 

and channels involved in the marketing of brassica crops and assesses the price spread 

in different marketing channels. The village (Mahapura and Bhankrota) in the area of 

Krishi Upaj Mandi Samiti, Jaipur and Rajsasthan India ere selected for the study. The 

sample consists of 50 growers comprising 18 small, 12 semi-medium and 16 medium 

and large farm. Estimation of price spread indicated a low share for grower (52%-

54%) due to high marketing costs and margin charged by intermediaries.  

Mohammad et at., (1995) conducted a research and pricing efficiency of the 

Malaysian vegetable market. The existence of price asymmetry at the farm wholesale 

and retail levels is examined for 11 selected vegetables in Peninsular Malaysia. The 

selected vegetables were chines cabbage, tomato, chili, cucumber long beans, French 
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beans, spinach, Chinese mustard, Kangkong, Okra and aborigine Data were for the 

period January, 1989 to November, 1992 comprising 204 weekly observations. 

Asymmetry is tested for the timing or speed of price passed through and the amount 

of price adjustments. The analysis was based on Wolfram’s  technique for segmenting 

aggregate on independent variables in regression analysis. The results suggest that 

asymmetric price transmission exists between the market level for most of the 

vegetables examined. Sharma et al., (1995) conducted study on marketing of 

vegetables in Himachal Pradesh. The study showed that the highest percentage of 

losses occurred during assembly and transportation for tomato and capsicum, where 

assembly and market operations caused major losses for beans and peas. Increased 

productions with minimum losses are important factors for increasing marketed 

surplus. Costly wooden boxes, time consuming manual, grading, distant markets, high 

transportation charges, malpractices in the market and lack of market information 

were the major problems faced by growers.   

Padmanaban et al.,(1994) studied on fresh vegetables of carrots, bitter gourds, lab lab 

bean, Brinjal, okra, beet roots, tomatoes, chilies and peas stored in polyethylene bags 

together with vials containing fused CaCl2 at 15 g/kg with perforated lids or loose 

under ambient conditions (25-31ºC and 70-85% RH) . Storage in polybags increased 

shelf life in all cases. Storage of okra seed under ambient conditions was studied by 

Padma and Reddy (2004). They found that the seed with 10.0 and 7.14% seed 

moisture could be stored for 22 and 26 months in cloth bag, respectively. The same 

seed could be stored in container and poly pouch for 30 and 32 months, respectively 

and up to  50 months in polythene bag and aluminum foil pouch.  Reducing the seed 

moisture beyond certification standard did not show any beneficial effect on seed 

longevity (except for cloth bag storage) under sub-tropical climate of Rajendranagar. 
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Park and Kang (1993) studied on 16 vegetables, including cauliflower, brijal, okra 

and tomato stored under different packing methods i. e. polyethylene film or none at a 

room temperature of 4º C. They reported that, weight loss and detrimental changes in 

general appearance were reduced by storage in PE film, which and were most market 

at 4°C. They found that the storage life of the vegetable at room temperature was 5-6 

days after harvest. While that of PE-packed vegetables at 4°C was 15-24 days. 

Baten (1993) conducted a study on marketing of vegetables in some selected areas of 

Mymensingh district with the objectives of identifying marketing channels and the 

intermediaries involved therein, marketing costs and margins of selected vegetables at 

different stages of the marketing channel identifying problems of marketing faced by 

the growers and the traders, found that in Gaffargaon market, producers received 

about 41 percent of consumers price and in markets of Dhaka city, producer’s share of 

consumer’s price was only 19 percent. This indicated that producer’s share with the 

increase of intermediaries in the marketing channel. The retailer’s average margin was 

Tk. 46.45 of which 41 percent was cost and 59 percent was profit. Retailer’s margin 

was high income locality and low in low income locality, which indicated that 

existence of imperfection in retail trade of vegetables. He suggested for cooperative 

marketing for small farmers for better prices. Producers share was suggested to 

improving by providing physical facilities and eliminating unnecessary middlemen 

from the marketing channel, less relation between the rural markets call for 

improving, market infrastructure in the rural areas. 

Elias (1992) concluded that marketing system for vegetables in Bangladesh was not 

efficient. Due to existence of a chain of middle man, grower received relatively lower 

price for selling their products. Moreover, the price varied greatly market to market 

and season to season. Sabur (1992) made another study on the vegetables marketing 
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marketing channel until they reached the final consumer. The data were collected 

from a sample of market intermediaries using and econometric model measure the 

effects of consumer price variations on margin and costs. The results revealed that 

producers received 38% of the consumer price and middlemen margins were 

excessive due to the risk they have taken and services they have provided. The 

analysis showed that the establishment of cooperative at both producer and  consumer 

levels was required and that it was the government’s responsibility to make available 

more market information, storage facilities and processing plants to increase the 

market efficiency of vegetables. Movement of fresh vegetables in Bangladesh 

involves the main stages from Arat center to retail market. However all the stages are 

not always followed strictly. A minor proportion of the vegetable passes through the 

local retailers directly from the growers. Besides a small proportion passes from 

“Bepari” via “Aratdar” (commission agent) through “Paiker” (wholesaler)” to the 

consumers. Marketing channel refers to the sequential arrangement of various 

marketing intermediaries involved in the movement of products from producers to 

consumers (Rashid 1999). 

Mondal (1975) conducted a study on marketing margins of some vegetables in 

selected areas of Mymensingh district. He found that the producers’s selling costs of 

vegetables at the primary markets were not very high. The retailing costs of 

vegetables were higher than wholesaling costs mainly because of high loses and more 

time involved in retailing vegetables. The gross and net retail margins were higher 

than the gross and net wholesale margins, respectively. The retail margin at 

Mymensingh market was higher than that in the primary markets due to 

comparatively higher costs of living and price consciousness of the retailer in the 

Mymensingh market. Sabur (1990) conducted a study on price spread and price 
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structure vegetables in Bangladesh. In this study on the basis of net return, the small 

growers were more efficient against other groups of growers in vegetables cultivation 

due to their better management practices. He found that in local markets, producers 

received about 49% of consumers price and the market of Dhaka city producers share 

consumers price was only 27%.  The study also revealed that marketing loss of 

vegetables at different stages of marketing was on an average 14.5% of marketed 

vegetables of which 3.1% at wholesale level and 11.4% at retail level. The findings 

reflect that higher loss at retail level was mainly due to unscientific storage system 

used by the retailers. 

Hossain (1974) conducted a short analysis of consumer demand for brijal in 

Mymensingh town. The elasticity of Brinjal has been estimated to be from 0.38 to 

0.94 which indicated that one percent increase (or decrease) in consumers aggregate 

expenditure would bring less than one percent increase (or decrease) in the quantity 

Brinjal demanded. The computed elasticity with respect to aggregate expenditure 

indicated that Brinjal has an inelastic demand with per capita daily consumption of 

Brinjal was estimated to be 0.93 seer during its peak supply period. The income 

elasticity of Brinjal for the urban panel consumers was estimated to from 0.38 to 0.94 

which indicated that Brinjal was a normal good and not luxury food item of urban 

consumers. Price elasticity’s of Brinjal ranged from -0.56 to -1.26 for low income 

people and it ranges from -0.61 to -0.95 for high income people.  

Baten (1993) conducted a study on marketing of vegetables in some selected areas of 

Mymensingh District. He found that in Gafargaon market, producers received about  

41% of consumer’s price and in the markets of Dhaka city, producers share of 

consumer’s price was only 19%. This indicates that producers’ share decreases with 

the increase of intermediaries in the marketing channel. Mazumder (1998) conducted 
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a study on cabbage and cauliflower marketing in some selected areas of Comilla 

district. He observed that net return per hectare of cauliflower was higher (TK 

115426) than that of cabbage (TK 68609). He observed that the net returns of retailers 

for cabbage per quintal was lower (TK 75). He also found that lack of capital, lack of 

storage facilities, price fluctuation and weak communication systems were the major 

problems in vegetable marketing. 

Despite the criticisms of correlation coefficients and marketing margin analysis, they 

are the most commonly used measures in assessing the market performance. 

Assessment of market integration through correlation coefficient analysis has been 

criticized by, for example, Haris (1979) but others are still using this technique to  

evaluation the efficiency of the marketing system. Also marketing margin analysis is 

a useful tool to examine the nature of the marketing system, particularly when 

marketing margins are deconstructed into various functions performed by the market 

traders. Therefore, information of the marketing system is needed before the 

marketing integration, efficiency and competiveness of the system can be inferred 

from the price data. These considerations are taken into account for the subsequent 

analysis of the efficiency and competitiveness of the vegetable production and 

marketing system in Bangladesh. The use of combinations of alternative techniques to 

assess the efficiency of the marketing system is adopted to overcome any 

shortcomings of one specific mode. 

From the above discussion it is clear that several studies have been better on selected 

vegetables marketing of Bangladesh. Finding of the review would help  

conceptualization on the important aspects of the Brinjal marketing system in general 

and understanding functions of the market actors in brinajl marketing in the selected 

areas in particular. The reviews of literature would also help computation of 
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marketing cost and marketing margin of different intermediaries as of latest market 

prices to understand the limitation of the previous useful information, which will be 

helpful for the policy makers and the researcher for further research in this direction. 

Vegetables contain vitamins, minerals and other nutrients. Vitamins are greatly 

decline from the time of harvesting to consumers. To assess the nutritional losses of 

vegetables several works have been carried out. The farmers consume vegetables 

almost everyday and fruits two days a week depending on availability (INFS 2004). 

The process of washing and cooking vegetables lead to considerable loss of vitamin C 

and B complex vitamins (FAO, 2007). 

Investigating the trends of ascorbic acid reduction in fruits at low temperature storage 

would importantly elucidate the reasons for occurrence of chilling injury and  

physiological disorder. Cucurbita fruits stored at 5, 10 and 20º C were analyzed for 

ascorbic acid content and activities of ascorbate oxidase, ascorbate oxidase, ascorbate 

peroxidase and monodehyfroascorbate reductase. Chilling injury was observed in 

cucumber fruits when held at 5º C. The cucumber fruits at held 10ºC developed core 

browning. Ascorbic acid contents decreased in cucumbers when the fruits were stored 

at 5 and 10°C (Tatsumi et at.,2006). 

The chilling injury and storage properties of cucumber stored at 2ºC were studied 

after exogenous polyamine treatments. Cucumber chilling injury at 2ºC was delayed 

for 2 days by the exogenous polyamine treatment. The chilling injury and index of 

cucumber were remarkably different from those of the control. The content of  

chlorophyll in  cucumber declined slowly in low-temperature storage after the 

polyamine treatment compare to the control. The decrease in the contents of total 

acids and total soluble solids the degradation of vitamin C and the drop of pulp 

firmness in cucumber were also delayed by the polyamine treatment. There were 
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remarkable differences in cucumber quality factors on the 8th day of storage at 2°C 

between the polyamine treatment and  the  control (Qiao et.al,2005). 

Bose et al.,(1986) in their studies concluded that there is much variation in the 

chemical constituents in fruits of different cultivars and chlorophyll, true protein and 

total phenols are influenced  by other constituents of the fruits besides the effect of 

dry matter, especially on anthocyanin and orthodihyroxy phenols. The amount of the 

total vitamin C content of cucumber is 7 mg per 100g of edible portion. Irrigation has 

a variable effect on the mineral composition and vitamin (ascorbic acid, nicotinic acid 

and P-active substances) contents of Brinjal fruits. They reported that in most cases 

the content of dry matter, total sugars, protopectins, cellulose, acids and total fat were 

reduced but water soluble pectin content was increased by the application of 

irrigation. The changes in vitamin C contents of broccoli influenced by parts of 

leaves, weather conditions, time, day and temperature of storage. The temperature 

considerably influenced the level of vitamin C. The content of vitamin C was fairly 

stable during 10 days at 0ºC but fell at 10°C and fell more rapidly at 20ºC. Brinjal  

contains 120 mg of vitamin C,0.11 mg of riboflavin and 0.9 mg of iron per 100g of 

edible portion. 

Temperature management is the single most effect tool for maintaining postharvest 

quality by extending the shelf life of fresh horticultural produce. The optimum 

temperature for Brinjal storage is 5-10°C. Exposure of Brinjal to undesirable  

temperatures will result in bleaching, surface burring or scalding, shriveling, 

excessive softening and desiccation (Cantwell and Trevor,2002). Temperature also 

influences the effect of ethylene, reduces oxygen, elevates carbon dioxide levels and 

affects pathogen spore germination and growth rate. Low temperature will reduce the 

effects of pathogen on fresh produce. For instance cooling commodities below 5°C 
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immediately after harvest reduces the incident or Rhizopus rot (Brackett,1993). 

However, extremely low storage temperatures can also effect the quality of certain 

vegetables. Brinjal is rapidly chill damaged when stored at temperatures less than 5ºC 

for an extended period (Perkin, Veazie and Collins,1992). The symptoms of chilling 

injury include surface and inernal discoloration (browning), pitting, water soaked 

areas, off flavor development and accelerated incidence of surface molds  and decay, 

especially organisms not usually found growing on healthy tissue(Mitvhel and Kader, 

1992). Apart from temperature, water loss from fresh produce also causes 

deterioration through wilting and shriveling, loss of textural quality (softening, 

flaccidity, limpness, loss of crispness and jiciness) and nutritional quality (Thompson, 

1996). The rate of water loss from fruits and vegetables including Brinjal depends on 

the vapor pressure deficit between the commodity the surrounding air conditions, 

which is influenced by temperature and relative humidity. At a given relative humidy, 

water loss increases with the increase in temperature (Shewfelt, 1993). In fresh 

produce like Brinjal, water loss is influenced by internal factors (morphological and 

anatomical characterizes, surface area to volume ratios, surface injuries and maturity 

stage) and external or environmental factors (temperature, relative humidity, air 

movement and atmospheric pressure) (Crisosto, 1993). 

Park and Kang (1993) studied on 16 vegetables, including cauliflower, Brinjal okra 

and tomato stored under different packing methods i.e. polyethylene film or none at a 

room temperature of 4°C. They reported that weight loss and detrimental changes in 

general appearance were reduced by storage in PE film, which and were most market 

at 4ºC. They found that the storage life of the vegetables at room temperature was 5-6 

days after harvest. While that of PE-packed vegetables at 4°C was 15-24 days. 
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Fresh vegetables like carrots, hitter gourd, lab-lab bean, Brinjal okra, beet roots, 

tomatoes, chilies and peas were stored in polyethylene bags together with vials 

containing fused CaCl2 or CaCO3 At 15g/kg with perforated lids or loose under 

ambient conditions (25-31ºC and 70-85°C RH) by Padmanaban et al.,(1994). They 

found that storage in polybags increased shelf life in all cases. Poubol et al.,(1999) 

conducted an experiment for extending shelf life of Brinjal by using by perforated 

plastic bags. Firmness, fiber content, weight loss gas composition, visual appearance, 

and shelf life of Brinjal were determined during storage. Brinjal packed in 

polypropylene bags perforated with four holes had the best visual appearance and 

lower weight loss than the other treatments and resulted in an extension of the shelf 

life of good quality Brinjal from 6-to 16 days. Singh et at.,(1979) studied the effect of 

pre-packing materials on the storage life of fresh Brinjal. They found that, Brinjals 

packed in 400 gauge polyethylene at room temperature had the longest shelf life (9 

days) and the control fruits kept for only 2-3 days greatest at the 2 higher 

temperatures, but there was no significant difference between the cultivars.  

Padmanaban et al.,(1994) studied on fresh vegetables or carrots, bitter gourds, lab lab 

bean, Brinjal okra, beet roots, tomato chilliest and peas stored in polyethylene bags 

together with vials containing  fused CaCl2 at 15g/kg with perforated lids or loose 

under ambient conditions (25-31ºC and 70-85% RH). Storage in polybags increased 

shelf life in all cases. Storage of okra seed under ambient conditions was studied by 

Padma and Reddy (2004). They found that the seed with 10.0 and 7.14% seed 

moisture could be stored for 22 and 26 months in cloth bag, respectively. The same   

seed could be stored in container and poly pouch for 30 and 32 months respectively 

and up to 50 months in polythene bag and aluminum foil pouch. Reducing the seed 
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moisture beyond certification standard did not show any beneficial effect on seed 

longevity (except for cloth bag storage) under subtropical climate of Rajendranagar. 

From the above reviews it is clear that large number of research works have been  

done across the globe regarding postharvest loss, marketing and shelf life extension of 

different vegetables. However the relevant investigations and findings are still 

unnoticeable in Bangladesh. Furthermore, the shelf life extension and maintenance of 

quality vegetables at the postharvest level and the export potentiality of vegetables 

market. Therefore, the present study was designed to study the marketing channels, 

marketing actors, cost and margin of market intermediaries and the possible ways and 

means to extend the shelf life of Brinjal by using non-chemical and environmentally 

friendly measures. 

Ahmed (2003), in a review paper stated that the overall export earnings of Bangladesh 

during 2001-2002 compared to 200-2001 have declined by 8%. But in horticulture, 

export value has gone up by 12% compared to 2000-2001 and 2001-2002 with USD 

15.0 million earning. Therefore, it is quite justified to view this as ahighly potential 

source of export earning specially in the face of current economic recession. He also 

stated that BRAC earned TK 64.81 million by exporting vegetables and potatoes 

during 2004 of which TK 9.74 million was higher than the previous year. 

In India, Bansal (1994) conducted a study on “Export of fruits and vegetables 

problems and prospects in and found that India produces nearly 100 million tons of 

fruits and vegetables, 18 percent of gross value of agriculture output. However, 

approximately one percent of this is exported. This paper notes the general 

importance of export to the Indian economic and the developmet of schemes by the 

Indian Governments to increase the amount of fruit and vegetables exported. This 

paper presents information on the present exports including poor post harvest 



Chapter 2: Review of Literature 
 

36 
 

management, inadequate cold storage facilities, and inadequate processing facilities, 

under developed market infrastructure, inadequate market information services, low 

levels productivity and fragmented holding. Prospects for increasing export include 

the comparative advantage that India has in the production of Many Asian vegetables 

and the increase importance that has been accorded to farm exports under the new 

agricultural policy. 

In a study conducted by Saha (2000) on export marketing of fresh vegetables in 

Bangladesh found that vegetables flow through two kinds of marketing channels in 

Bangladesh for local consumption and for export. In the export marketing channels 

the vegetables producers sell their vegetables to Faria 15%, Paikers 10% and 

Beparies/selected agents 75%. The Beparies/selected agents who work for exporters 

collect vegetables from the production areas. The exporters are investing money 

through Beparies/selected agents for export quality vegetables. After sorting and some 

times packing, the Beparies /selected agents had over the vegetables to the exporter. 

 

   

  

 



Chapter 3: Materials and Methods 
 

37 

CHAPTER 3 

MATERIALS AND METHODS 

 
Methodology consist of methods and procedures of data collection, data analysis and 

measurement of variables. More appropriate the methodology more accurate the 

research.  

3.1 Locale of the study 

The study was conducted in the years form 2010 to 2014 in 11 districts all over the 

country. The below chart shows the district, upazila and village where the study was 

conduted. 

Table: 3.1 The name and location of the studied 

Village Upozila Districts 
Pandhoa  Savar Dhaka 
Kolma Uttorpara  Savar Dhaka 
Masundi Gaptoli Bogra 
Malgram(moddhopara) Dupchachia Bogra 
Gopinathpur veramara Kushtia 
Shibshagorpari Godagari Rajshahi 
Gorer Math Godagari Rajshahi 
Chanpara sribordi Sherpur 
Shimultoli sribordi Sherpur 
chang Para Sribordi Sherpur 
Vangar  Para Sribordi Sherpur 
Bajukathi pirojpur Pirojpur 
Udoy kathi pirojpur Pirojpur 
Baju kathi pirojpur Pirojpur 
Kalakhali Pirojpur Pirojpur 
Pantadubi Pirojpur Pirojpur 
Kishamot shorbanondo Shundorgonj Gaibandha 
shorbanondo shundorgonj Gaibandha 
Kashimbazar shundorgonj Gaibandha 
Kochua Joltap Nilphamari 
Garal Choki  Nageshori Kurigram 
Garal Choki Nagesshor Kurigram 
Joyda Muktagasa Mymensingh 
Yousufpur Debiddar Comilla 
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Figure 3.1: Map of the Peopl’s Republic of Bangladesh. 
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3.2 Map of the studied area 

 
 

Figure 3.2:Studied area under Dhaka district. 

 
 

Figure 3.3: Studied area under Comilla district. 
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Figure 3.4: Studied area under Nilphamari District. 
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Figure 3.5: Studied area under Pirojpur district. 

 

Figure 3.6: Studied area under Rajshahi District. 
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Figure 3.7: Studied area under Sherpur District. 

 

Figure 3.8: Studied area under Bogra District. 
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3.3 Sample size  
 
Farmers of above studied area constituted the population of the study. An updated list 

of 1040 farmers under the projects from the selected upazila was prepared with the 

help of the coordinator of this project. Around 10% of the populations were randomly 

selected as the sample of the study by using random sampling method. Thus 104 

farmers constituted the sample of the study. A reserve list of 45 farmers was also 

prepared by the same method so that the respondents of this list could be used for 

interview if the respondents included in the original sample were not available at the 

time of data collection. The distribution of the population sample and number of 

respondent farmers in the reserve list are given in Table 3.2 

Table. 3.2 Distribution of the population sample and number of farmers in the  
                 reserve list 
 

Name  
of  Districts 

Primary selection 
(No of farmers) 

Final selection 
(No of farmers) 

No of farmers in 
the reserve list 

Bogra 
110 11 

45 

Comilla 100 10 

Dhaka 100 10 

Gaibandha 60 6 

Kurigram 100 10 

Kushtia 90 9 

Mymensingh 100 10 

Nilphamari 100 10 

Pirojpur 100 10 

Rajshahi 90 9 

Sherpur 90 9 
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3.4 The research instrument: 

A well structured interview schedule was developed based on the objectives of the 

study for collecting information containing direct and simple questions in open form 

and close form keeping in view the dependent and independent variables. Appropriate 

scales were developed to measure both independent and dependent variables. 

The questionnaire had been pre-tested with ten farmers to get the actual situation 

before it was finalized for collecting data. Necessary corrections, additions, 

alternations, rearrangement and adjustments were made in the interview schedule 

based on pretest experience. The questionnaire was then multiplied by printing in its 

final form. A copy of the interview schedule is presented below: 
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3.5 INTERVIEW SCHEDULE 

The following questionnaires format based on the objectives of the 

study information is given below: 
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3.6 Processing of the Data 
 
The collected raw data were examined thoroughly to detect errors and omission. As a 

matter of fact the researcher made a careful scrutiny while completing the interview 

schedule to make sure that the information were entered as completed as possible and 

well arranged to facilitate coding and tabulation. Minor mistakes were detected, 

which were corrected very promptly. 

Having consulted with the research supervisor a detailed coding plan was made. All 

the responses in the interview schedule were given numerical values. Local units were 

converted to the standard units. All the individual responses of the questions of the 

interview schedule were transferred to a master sheet to facilitate tabulation. In the 

case of qualitative data, appropriate scoring technique was followed to convert the 

data into quantitative forms. These were then tabulated. 

3.7 Measurement of Variables  

The variable is a characteristic, which can assume varying or different values in 

successive individual case. A research work usually contains at least two important 

variables viz. independent and dependent variables.  An independent variable is that 

factor which is manipulated by the researcher in his attempt to ascertain its 

relationship to an observed phenomenon. A dependent variable is that factor which 

appears, disappears or varies as the researcher introduces, removes or varies the 

independent variable (Townsend, 1953). The independent variables were: Date of 

interview, name, father’s name, age, adress etc. 

 

 



Chapter 3: Materials and Methods 
 

50 

3.8 Measurement of independent variables 

The characteristics of the farmers mentioned above constitute were the independent 

variables of this study. The following procedures were followed for measuring the 

independent variables. 

Age : 
 
Age of a respondent farmer was measured by the period of time from his/her birth to 

the time of interview and it was measured in terms of complete years on the basis of 

his/her response.  

Fathers name: The names of the respondent's father were noted down. 

Addresses of the respondents: The adresses of the respondent farmers were recorded 

in the specific interview schedule.  

Data Collection: 
Data were collected with the help of local leader, Member of Union Porishod. To get 

valid and relevant information, all possible efforts were made to explain the purpose 

of the study to vegetable farmers. Appointments for the interviews were made in 

advance with the help of the agricultural experts and opinion of local leaders helped 

the investigation in this regard. Appointments with the interviewees were made in 

advance with the help of the concerned supervisor and local agricultural experts. 

While starting interview with any respondent the researcher took all possible care to 

establish with him, so that vegetable farmers did not feel hesitation to furnish proper 

data. In that way, data for this study were collected through personal interview during 

October 2010 to December 2013.  

A single interview was carried out with each respondent and thus great reliance was 

placed on the ability of farmers to recall the relevant information. The respondents 

were assured about the confidentiality of their information. 
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3.9 Measurement of dependent variable 
Farmarsnature of cultivation, crop choice, cultivation pattern, matterials 

implimentation in the field etc are the dependent variables. In this study samples were 

analysed through SPSS method. Positve answer was scored as 01 and negetive answer 

was scored as 02 marking. Attitude of the farmers towards their cultivations mean 

how much the degree to which each farmers relatively expresses about the program. 

The procedure for measuring the dependent variables was as follows: 

In this study, farmers attitude and cultivation patterns or farmers choice were 

measured on the basis of some related issues. Initially 21 statements were taken under 

consideration. Questions were measured through farmers strongly agree, agree, no 

opinion, disagree, strongly disagree etc. 

3.10 Hypothesis of the study 
In the present study the following null hypothesis were formulated: 

There was no relationship between each of 9 selected characteristics of the farmers 

and their attitudes towards “Vegetable export potentiality program. 

3.11 Data collection procedure 
Data were collected from the sample respondent farmers through personal contact 

with the help a pre-tested interview schedule from October 2010 to December 2013. 

Whenever any respondent faced difficulty in understanding questions, more attention 

was taken to explain the same with a view to enabling the farmers to answer properly. 

No serious problem was faced during data collection rather cooperations were 

received from the respondents. Data were collected on the basis of objectives to test 

the hypothesis. 
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3.12 Data processing 
The following steps were followed for data processing and analysis. 

Compilation of data 

After completion of field survey all the interview schedules were complied, tabulated 

and analyzed according to the objectives of the study. In this process all the responses 

in the interview schedule were given numerical coded values. The responses to the 

questions in the interview schedule were transferred to a master sheet to facilitate 

tabulation. Tabulation was done on the basis of categories developed for the research.  

Categorization of respondents 

For describing the various independent and dependent variables the respondents were 

classified into various categories. In developing categories the nature of data and 

general consideration prevailing in the social system were considered. 

Data analysis 

Collected data from the respondents were compiled, coded, tabulated and analyzed in 

accordance with the objectives of the study. Various statistical measures such as 

frequency counts, percentage distribution, average and standard deviation were used 

in describing data Statistical analysis following SPSS (version 11.5)computer 

program was used for analyzing the data. The categories and tables were also used in 

presenting and describing data for better understanding.  

Pearson Product Moment Correlation was used for determining the relationship of the 

selected characteristics of the respondent farmers with their attitudes towards 

“vegetable export potentiality” program. Five percent (0.05) level of probability was 

used as the basis for rejecting any null hypothesis.  
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3.13 Occupied land by various crops in Bangladesh. 
 
The economy of Bangladesh is predominantly agricultural. Since the birth of 

Bangladesh, the country has achieved an incredible growth in food production and 

reached towards self-sufficiency by the year 1990. As per export promotion buero 

report about 80 percent of the total population lives in rural areas, and 62 percent of 

them are directly, and others are indirectly engaged in a wide range of agricultural 

activities. The agricultural sector contributes around 29 percent of the country's Gross 

Domestic Product (GDP) and generates employment for 63 percent of the total labor 

force. The general agricultural sectors are Rice crops, Jute, Cotton, Sugarcane, 

Flower, Sericulture, Horticulture, Fisheries, Vegetables, Livestock, Soil Development, 

Seed development and distribution. Nuclear Agriculture has brought a new dynamic 

change in the agricultural sectors of Bangladesh. 

 

Figure 3.9: Occupied land by various crops in Bangladesh. 
Source: Annual report of BBS, 2011. 
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3.14 Division wise distribution of different vegetables and fruits in 
Bangladesh 

 
Dhaka Division:  
Dhaka division has been selected as the ideal areas for export vegetable zones. Whilst 

they are relatively close to the airport and are traditionally significant areas of 

vegetable production. They are extremely low lying areas subject to frequent cyclones 

and flooding. Late rains have caused considerable damage to early sown crops in the 

past and this could give rise to an unpredictable start to the export season. 

Sylhet Division:  

Sylhet is the centre for tea production and an area of gentle hills but perhaps the 

wettest region in Bangladesh. Farms are very small and whilst fruit crops are grown 

on hill farms and most appear to be small private gardens; none of the crops seen 

offered any potential forexport.  

Rajshahi Division: 

The ideal areas for large-scale fruit and vegetable production are in this North West 

region particularly in the northern areas of Bogra and Rangpur. These areas have a 

drier climate with less wind and although six to seven hours drive from Dhaka airport. 

Banana production is carried out on a very large scale and in the far north there are 

well-managed orchards of mango and lychee. This is perhaps the area offering the 

highest potential for Horticultural development.  

Khulna and Barisal Divisions  

A major area for fish and shrimp farming and a center for betel leaf and betal nut 

production, but the whole area is very low lying, damp and very humid. Tropical 

flowers such as dendrobium, anthurium and heliconia could be produced in this area 

but it seems unsuitable for export production of fruit and vegetables.  
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Chittagong Division  

It is claimed that this region is one of the main fruit and vegetable growing regions of  

Bangladesh supplying the major markets of Dhaka and Chittagong. Whilst vegetable  

production appears well organized and productive, the standard of production on the 

fruitfarms was very poor. Most of the farms appear to be mixed farms, poorly 

managed and badly laid out and many of which are owned by absentee landlords. Few 

of the crops seen offered no export potential. Many of the treesare old and overgrown 

and the quality of thecrops seen was very poor due to mismanagement and 

negligence. Pineapple grows well in theregion but it appears to be a crop grown as an 

under-crop in mature tree orchards on small scale holdings. Pineapple is a plantation 

crop and grown as an inter crop. It cannot compete with the highly specialized 

plantation crops of competing countries. The croppatterns and seasons are similar to 

the other regions of Bangladesh and the variety of crops grown are traditional. 

3.15 Institutional Support: 

The Ministry of Agriculture, has to be applauded for its commitment to the rural 

farmer and its dedication for improving the income of rural farmers and rural 

communities by extension programme based on educating the rural farmer through 

best agronomic practices targeting to increased crop yield by judicial application of 

fertilizers and pest and disease control.   

BARI –Bangladesh Agricultural Research Institute– 
Horticultural Research Centre 
  
This organization has developed many new varieties and cultivars of fruits and 

vegetables and has focused on introducing internationally accepted varieties of mango 

and lychee and cross breeding these varieties with local cultivars. Dedicated staffs 

highly knowledgeable in their fields appear constrained by lack of funds and guidance 









Chapter 3: Materials and Methods 
 

59 

Bangladesh Fruits and Vegetables & Allied Products Exporters Association 

BFVAPEA has 736 members as per mentioned in its website http://bfvapea.com/ 

Bangladesh Agro-Processors’ Association (BAPA) a non profitable organization in 

the National level with a commitment to organize, promote, co-relate all the activities 

of the new actors in the screen of this emerging sector, already recognized by the 

Govt. as the ‘Thrust Sector’. Its website: http://bapabd.org/ 

3.16 Vegetable value chain in domestic & international segment. 
 
Rural farmers are the producer of vegetable. These harvested vegetables are 

purchased by primary intermediers and then by secondary intermediers and send to 

terminal whole sale market. After processing it is forwarded to freight forwarding 

agent to sale abroad. 
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Vegetables Value Chain 
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Figure 3.10  Internal Value chain of Vegetable 
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After reaching foreign country  Bangladeshi vegetables are carried toimporter of that 

country by clearing agent through transporter. The importers of that countries sale it 

to the distributers. The distributers sale it to whole saler, then secondary whole saler, 

and finaly reached to the super market or retailer for end stage to the consumers for 

consuming. 

International Segment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 
Figure 3.11 International segment of vegetable value chain. 
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3.17 Assessment of some horticultural crops exported through 
Hortex   

 
Fruit:  
 
1. Mango: Over 30 countries now supply the market. India is the world’s largest 

producer but is a minor player on most of the developed international markets as 

its main variety Alphonso is not in great demand and shipping costs are high. 

Pakistan (variety: Langra) and India (variety: Alphonso) are just 3 days sailing to 

the Gulf where large qualities of mango are shipped by open dhow at very low 

cost. Low cost sea freighted Tommy Atkins from Brazil dominates world trade. 

There is a short gap in the Brazilian season late July, August and September when 

prices are high and there is a growing preference within the catering trades for 

flavour as opposed to appearance. It may be that there is opportunity in 

Bangladesh for late season crops of highly flavoured local varieties. Sadly the 

mission found from anecdotal evidence fromthose involved in mango research 

that the late varieties lack flavour. Opportunity: a crop of very limited export 

potential that would require extensive promotion of its organic pedigree and 

unique flavour and FairTrade credentials for success.  

2. Banana: There are two distinct types of banana grown in Bangladesh:  

i) The traditional long banana ii) the small, very sweet, banana known as the “Apple  

Banana” locally or “baby” in the trade. It is unlikely that Bangladesh could compete 

with the major banana producing Countries in a trade dominated and to a certain 

extentcontrolled by the vertically integrated “dollar” producer, shipping, ripening and 

marketing conglomerates such as Dole, Chiquita and Del Monte.  

Opportunity: No potential for the mainstream long banana. Apple banana may have  

Possibilities if it’s FairTrade and organic credentials and its flavour and use are 

heavilypromoted.  
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Photograph 3.1: Multiple cropping of Papaya and Banana in Bogra 

3.  Citrus: Bangladesh does not enjoy the ideal Mediterranean climate favorable for 

these crops; crops that are now grown on a very large commercial and mechanised 

scalein countries enjoying a favorable climate.Opportunity: There is no potential 

for orange, mandarin, grapefruit or tangerine. There may be very limited 

opportunity for Pomello as an exotic fruit.  

4.  Papaya: This crop is grown extensively in Bangladesh and is used in its green 

state as a vegetable as such it has no demand on international markets. There is a 

market for the small “Solo” cultivars currently not grown in Bangladesh. 

Opportunity: Of no commercial export potential other than the traditional ethnic 

overseas Bangladeshi market.  

5. Pineapple: This crop requires a dry climate for success and is extensively grown 

on a large commercial scale by the conglomerates in Asia, Africa and South 
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America. Smooth Cheyenne is the preferred variety as it is the best variety for 

canning and travels well. The fresh market is moving towards better tasting 

varieties such as “Queen”. Europe is supplied by West Africa and the Middle East 

by S.E Asia. It is now a highly competitivemarket dominated by the 

conglomerates. Opportunity: None for the mainstream crop but there is growing 

interest in Baby pineapple providing the quality and taste is exceptional.  

6. Jackfruit: Popular in Bangladesh but insignificant on the world market. Jackfruits 

being large and bulky are difficult to export cost effectively and exports are limited 

to neighbouring countries. Opportunity: Little opportunity for whole fresh fruit. 

There may be an opportunity for prepared, prepacks in the developed markets as an 

alternative exotic fruit  

7. Exotics: Lychee, Carambola, and Sapodilla: Lychee is becoming a minor  

Mainstream fruit in all the developing markets. Judging from the appearance of trees 

seen in the field and the extensive new planting Lychee grown in Bangladesh may be 

of the qualityacceptable on the markets. Carambola and Sapodilla are still back yard 

crops and quality could be variable. Opportunity: The exotic fruits market is 

expanding in all the developed markets, as consumers demand a wider choice. If 

marketed and promoted well therecould be opportunity for these fruits but compared 

to the mainstream fruit crops this segment will always remain a small niche market.  

Vegetables  

The majority of vegetables grown in Bangladesh are the Asian vegetables, Long bean, 

the gourds, okra and aubergine (egg plant or “Brinjal”), and the domestic staples such 

as tomato, cucumber and the brassicas (Cabbage and Cauliflower).  

1. The Asian Vegetables: These are grown extensively through out the region and 

Africa. The varieties of eggplant grown in Bangladesh are not in demand other 



Chapter 3: Materials and Methods 
 

65 

than by the expatriate ethnic consumers, the market demanding the large perfectly 

formed purple varieties grown extensively in Europe and North Africa and under 

protection in the Middle East. High quality Okra is in demand, particularly in the 

Middle East but competition is fierce from local production and production in 

neighbouring countries such as Iran, Lebanon, Syria, Turkey, Egypt and Jordan.  

Opportunity: The market for Asian and Japanese green vegetables although 

relatively small, is expanding in both Europe and the Middle East driven by 

adventurous chefs and consumers wanting variety. There may be opportunity to 

widen the range currently grown in Bangladesh specifically aimed at the wider 

Ethnic markets.  

 

Photograph 3.2: Vegetable field in Pirojpur. Farmar created High land called 
“Mada” (Local Language) to overcome the flash flood. 

 
2. Brassicas:  Cabbage, Cauliflower and broccoli; these crops are grown extensively 

during the winter season (November to March) in the Middle East and during 

Spring/summer months March to October in Europe and North Africa.  

Opportunity: Very little for the mainstream crops but there may be opportunity to 

widen the range to include the more exotic Chinese leaf brassicas and the use of 

cauliflowerand broccoli florets in mixed packs or as baby vegetables.  
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3. Tomato and Cucumber: All the main developed markets are well supplied from 

local production. The developed markets demand extremely high quality that is 

locally produced preferring the long “European cucumber”, the perfectly formed 

round tomato, the large “beef” tomato and the small “cherry” tomato. The Middle 

East demands the smaller cucumber typical of the region and North Africa and is well 

supplied from local production and production in low cost neighbouring countries. 

Opportunity: None  

4. The non-traditional vegetables: Fine bean, bobby bean, snow pea, mangetout, 

baby corn, sugar peas and green/red chilli peppers. These crops are in demand on all 

the export markets particularly from the catering sector that are mainly supplied from 

East and North Africa. Political uncertainties e.g. Zimbabwe, and a degree of climatic 

uncertainties (drought and off-seasonal rain) have caused supply interruptions and 

buyers are always looking for alternative secure sources. They are all high labour 

demanding crops both in production and packing which is why production has moved 

from the importing countries to low cost producing countries.  

Opportunity: These crops offer, perhaps, the best opportunity for export horticulture 

inBangladesh providing the production and post harvest satisfies the high quality 

demands and exporters can satisfy the service demands.  

5. Aromatics: Lemon grassthis is widely used in Indian and Chinese cooking and is 

becoming popular with many chefs. Opportunity: Very limited as it is easily grown 

and widely produced.  

Floriculture crops:  

Although floriculture is outside the brief to focus on the Fruits and Vegetable sector it 

is amajor Horticulture sector that is actively being promoted by Hortex.  



Chapter 3: Materials and Methods 
 

67 

Cut flower production is perhaps the most demanding of all horticulture crops in 

regard to climatic conditions. Any deviation from the ideal for each crop 

compromises quality, bud size, petal count and stem length. Many crops such as 

chrysanthemum are photoperiodic and temperature sensitive and will not flower if 

exposed to high temperature or equal day/night sunlight. Most are perennial and 

intolerant of wet damp or waterlogged conditions. Whilst many of the crops are 

grown in gardens in Bangladesh, the climate in Bangladesh is not suitable for the 

production of the mainstream crops such as roses, carnations, lily, or chrysanthemum. 

Gladioli and Gerbera have been identified as potential cut – flower export crops. Both 

demand dry conditions for successful production. Gerbera (naturally a desertplant) is 

a perennial that is intolerant of wet conditions. It is one of the most difficult crops to 

pack as the flower head is at right-angles to the stem. As cut flowers are air freighted 

and asall airlines calculate freight costs on a volumetric rather than weight basis the 

low stem count/volume kg of gerbera means that transportation costs per stem is very 

high. Gladiolus is grown in Bangladesh for the domestic market but the climate is not 

ideal and it is a crop widely grown in countries closerto the major importing 

countries. Tropical exotics – the tropical orchids, - dendrobium, moccara, -, heliconia, 

and tuberose are currently being grown in Bangladesh but the quality is not up to 

world standard. The rangecould be extended by introducing, oncidium, vanda and 

phalaenopsis. Anthodium and Ginger lily could be grown in the southern regions. The 

market for tropical orchids is large but supplies are adequate dominated by Thailand’s 

highly developed production and marketing. 

The export market for anthurium is dominated by very high quality flowers grown in 

theNetherlands and from exports from low cost Mauritius and Caribbean producers. 

Unless there is considerable investment in commercializing the production and 

marketing effectively to compete with the current major players it is very unlikely that 

floriculture crops have potential in Bangladesh.  
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3.18 Potential breed of vegetables, fruits & flowers invented by BARI  
to chase international  market 

 

Bangladesh Agricultural Research Institute (BARI) is the main research & 

development center for vegetables, fruits & flowers production in Bangladesh. It has 

28 research stations including 03 southern hilly districts in Bangladesh. Every year 

new & developed varieties launch in the market. The verities are rich in quality & 

more sustainable in adverse climate condition. They are also adopted in different 

seasons. So, that the quality vegetable is now under cultivation all around the country 

to compete the international market. Specially the summer season is the most 

important season in our country. Once summer season means no vegetable season in 

the country. But in summer, the western countries required more vegetable import 

from the tropical country. Summer is the high season for vegetable export. BARI has 

given focus to invent vegetable production in summer season. Actually BARI is 

successful in their mission. Some of their introduced verities are in following:- 
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Breed invented by Bangladesh Agricultural Research Institute: 
Sl. 
No Name of the Crop Varity Name Development 

Year 
1  Brinjal BARI Bt Begun 4  2013  
2  Brinjal BARI Bt Begun 3  2013  
3  Brinjal BARI Bt Begun2  2013  
4  Brinjal BARI Bt Begun-1  2013  
5  Leafy Amaranth  BARI Leafy Amaranth-1  2006  
6  Jack Bean  BARI Jack Bean-1  2011  
7  Tomato  BARI Hybrid Tomato 8 (summer)  2011  
8  Tomato  BARI Hybrid Tomato 7  2011  
9  Country Bean  BARI Sheem 7(summer )  2011  
10  Korola  BARI Hybrid Korola 1  2011  
11  Sbake gourd  BARI Chichinga-1  2011  
12  Brinjal BARI Hybrid Begun-4  2011  
13  Brinjal BARI Hybrid Begum3  2011  
14  Water melon  Padma (F1 Hybrid)  1993  
15  Chinakopi  BARI Chinakopi - 1  1996  
16  Brinjal BARI Begun -3 (Shuktara)  1992  
17  Giant grandilla  BARI Sita lau 1  2011  
18  Jack bean  BARI Jack Sheem 1  2011  
19  Hyacinth bean  BARI Sheem 6  2011  
20  Hyacinth bean  BARI Jharsheem 3 (Khaishya)  2011  
21  Bottle gourd  BARI lau-4  2010  
22  Bottle gourd  BARI Lau-3  2010  
23  Capsicum  BARI Mistimorich 1  2009  
24  Dwarf  Bean  BARI Sheem 5 (Dwarf)  2009  
25  Brinjal BARI Begun-10  2009  
26  Brinjal BARI Begun-9  2009  
27  Tomato  BARI Tomato-15  2009  
28  Lettuce  BARI Lettuce-1  2007  
29  Brinjal BARI Begun-2 (Tarapuri), Hybrid  1992  
30  Brinjal BARI Begun-1 (Uttara)  1986  
31  Brinjal BARI Begun-4 (Kazla)  1998  
32  Brinjal BARI Begun-5 (Nayantara)  1998  
33  Brinjal BARI Begun-6  2006  
34  Brinjal BARI Begun-7  2006  
35  Brinjal BARI Begun-8  2006   
36  Tomato  BARI Tomato-1 (Manik)  1986  
37  Tomato  BARI Tomato-2 (Ratan)  1986  
38  Tomato  BARI Tomato-3  1996  
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39  Tomato  BARI Tomato-4  1996  
40  Tomato  BARI Tomato-5  1996  
41  Tomato  BARI Tomato-6 (Chaiti)  1998  
42  Tomato  BARI Tomato-7 (Apurba)  1998  
43  Tomato  BARI Tomato-8 (Shila)  1998  
44  Tomato  BARI Tomato-9 (Lalima)  1998  

45  Tomato  BARI Tomato-10 (Anupama), 
summer hybrid  1998  

46  Tomato  BARI Tomato-11 (Jhumka)  2000  
47  Tomato  BARI Tomato-12 (Sidur)  2000  

48  Tomato  BARI Tomato-13 (Shraboni), 
summer hybrid  2000  

49  Tomato  BARI Tomato-14  2007  
50  Tomato  BARI Hybrid Tomato-3 (summer)  2006  
51  Tomato  BARI Hybrid Tomato-4 (summer)  2006  
52  Tomato  BARI Hybrid Tomato-5  2008  
53  Tomato  BARI Hybrid Tomato-6  2008  
54  Cauliflower  BARI Phulkopi-1  1998  
55  Cauliflower  BARI Phulkopi-2  2006  
56  Cabbage  BARI Badha kopi-1(Provati)  1996  
57  Cabbage  BARI Badha kopi-2 (Agradut)  1998  
58  Radish  BARI Mula-1 (Tasaki Mula)  1983  
59  Radish  BARI Mula-2 (Pinky)  1996  
60  Radish  BARI Mula-3 (Druti)  1998  
61  Radish  BARI Mula-4  2008  
62  Batishak  BARI Batishak-1  1984  
63  Chinashak  BARI Chinashak-1  1985  
64  Bottle gourd  BARI Lau-1  1996  
65  Bottle gourd  BARI Lau-2  2006  
66  Bitter gourd  BARI Karola-1  2006  
67  Pumpkin  BARI Misti Kumra-1  2007  
68  Ash gourd  BARI Chal Kumra-1  2006  
69  Pumpkin  BARI Misti Kumra-2  2007  
70  Ridge gourd  BARI Jhinga-1  2008  
71  Pointed gourd  BARI Potol-1  2007  
72  Country Bean  BARI Sheem-1  1996  
73  Pointed gourd  BARI Potol-2  2006  
74  Country Bean  BARI Sheem-2  1996  
75  Country Bean  BARI Sheem-3 (summer)  2006  
76  Country Bean  BARI Sheem-4  2007  
77  Garden Pea  BARI Motor shuti-2  1996  
78  Garden Pea  BARI Motor shuti-3 (Aguri)  1999  
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79  Yard Long Bean  BARI Borbati-1  2006  
80  Bush bean  BARI Jhar Sheem-1  1996  
81  Bush bean  BARI Jhar Sheem-2  2002  
82  Kangkong  BARI Gimakalmi  1983  
83  Ladys finger  BARI Dherosh-1  1996  
84  Garden Pea  BARI Motor shuti-1  1996  
85  Indian spinach  BARI Puishak-1 (Chitra)  1983  
86  Indian spinach  BARI Puishak-2  2006  
87  Green Amaranth  BARI Sabuj Danta shak-1  2006  
88  Red Amaranth  BARI Lalshak - 1  1996  
89  Stem Amaranth  BARI Danta -1 (Laboni)  2000  
90  Stem Amaranth  BARI Danta -2  2006  
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Fruits Development by BARI 

Sl. No Name of the Crop Varity Name Development Year 
1  Ber  BARI Ber-4  2013  
2  Mandarin  BARI Mandarin-2  2013  
3  Wax Jambu  BARI Wax Jambu-2  2012  
4  Sweet Lime  BARI Sweet Lime-1  2012  
5  Lichu  BARI Lichu-5  2012  
6  Banana  Basrai  1976  
7  Mango  BARI Aam-10  2012  
8  Aonla  BARI Amloki - 1  2011  
9  Jack fruit  BARI Kanthal-2  2011  
10  Velvet Apple  BARI Biltigab-1  2011  
11  Mango  BARI Aam 9  2011  
12  Rambutan  BARI Rambutan-1  2009  
13  Mango  BARI Aam-8  2009  
14  Mango  BARI Aam-7  2009  
15  Mango  BARI Aam-6  2009  
16  Mango  BARI Aam-5  2009  

17  Burmese grape 
(Lotkan)  BARI Lotkan-1  2009  

18  Carambola  BARI Kamgranga-1  2007  
19  Strawberry  BARI Strawberry-1  2007  
20  Passion fruit  BARI Passion Phal-1  2003  
21  Pear  BARI Nashpti-1  2003  
22  Golden apple  BARI Amra-2  2011  
23  Banana  BARI Kola-4  2007  
24  Lichu  BARI Lichu-4  2007  
25  Jack fruit  BARI Kanthal-1  2009  
26  Tamarind  BARI Tentul-1  2009  
27  Carambola  BARI Kamranga-2  2010  
28  Longan  BARI Anshphal-2  2010  
29  Sapota  BARI Sofeda-3  2009  
30  Ber  BARI Kul-3  2009  
31  Mango  BARI Aam -3  1996  
32  Mango  BARI Aam -4 (Hybrid)  2002  
33  Mango  BARI Aam -1  1996  
34  Mango  BARI Aam -2  1996  
35  Sapota  BARI Safeda-2  2003  
36  Sapota  BARI Safeda-1  1996  
37  Mandarin  BARI Kamala 1  1996  
38  Ber  BARI Kul-2  2003  
39  Ber  BARI Kul-1  2003  
40  Lemon  BARI Lebu-3  1996  
41  Satkara  BARI Satkara-1  2005  
42  Toikar  BARI Toikar 1  1996  
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43  Coconut  BARI Narikel -2  1996  
44  Coconut  BARI Narikel -1  1996  
45  Malta (Sweet orange)  BARI Malta-1  2005  
46  Longan  BARI Anshphal -1  1996  
47  Wax Jambu  BARI Wax Jambu-1  1996  
48  Golden Apple  BARI Amra -1  2003  
49  Lemon  BARI Lebu-1  1996  
50  Banana  BARI Kola -1  2000  
51  Lemon  BARI Lebu-2  1996  
52  Banana  BARI Kola -2  2000  
53  Lichu  BARI Lichu -1  1996  
54  Banana  BARI Kola -3  2005  
55  Lichu  BARI Lichu -2  1996  
56  Guava  BARI Peyara -3  2003  
57  Guava  BARI Peyara -2  1996  
58  Guava  Kazi Peyara  1984  
59  Lichu  BARI Lichu -3  1996  
60  Pummelo  BARI Batabilebu-4  2004  
61  Pummelo  BARI Batabilebu-3  2003  
62  Pummelo  BARI Batabilebu-2  1996  
63  Pummelo  BARI Batabilebu-1  1996  
64  Papaya  Shahi Pepe  1992  
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 Mandarin 

Name of the Crop Mandarin  

Varity Name BARI Mandarin-2  

Development Year 2013  

Variety Image 

 

Developed By Hill Tract Agricultural Research Station, BARI, Khagrachari  

Identifying 
Character 

Fruits are small (35-40 g) 

Very sweet (TSS 12-13.3 %) 

Pulp colour is deep yellow. 

High edible portion (70-73 %) 

Reach in vitamin C (21.66 mg/100 g of juice) 

Crop Duration 
Perennial, Flowering occurs after 2-3 years of planting. The crop shows 
its full bearing potentiality after 8 years of planting and produced fruits 

up  

Yield 900-1000 kg/ha (4 years plant)  

Fruit Size 35-40 g  

Fruit Colour Orange at full ripe  

Suitable Area Hilly area 
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Lichi 

Name of the 
Crop Lichu  

Varity Name BARI Lichu-5  

Development 
Year 2012  

Variety Image 

 

Developed By Hill Agriculture Research Station, Khagrachari  

Identifying 
Character 

Identifying character: 
 High yielding (3400 fruits weighing 77.8 kg) from 15 years old plant 

and regular bearing late season variety. 
Sweet (TSS 17.5%). 

Fruits are medium (21.80g), oval in shape, deep red in colour at 
ripening stage. 

Proper harvesting period is 1st week of June. 
Pulp is white and edible portion is 70%. 

Tolerant to major disease and insect pests. 
Yield is 11.56 t/ha in 15 years old tree. 

Crop Duration Perennial  

Yield 11.56 t/ha in 15 years old tree  

Fruit Size Length 3.3 cm and Breadth 3.3 cm  

Fruit Colour Deep red  

Suitable Area Hill tract region of Bangladesh  
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Mango 

Name of the Crop Mango  

Varity Name BARI Aam-10  

Development Year 2012  

Variety Image 

 

Developed By Hill Agriculture Research Station, Khagrachari and Regional 
Horticulture Research Station, Akbarpur, Moulvibazar  

Identifying 
Character 

Identifying character: 
High yielding (290 fruits weighing 72.5 kg at Khagrachari and 250 
fruits weighting 63.0 kg at Akbarpur from 10 years old plant) and 

regular bearing mid season variety. 
Sweet (TSS 18%), juicy and fibreless. 

Fruits are medium sized (average wt. 210-250g) at mature stage, oval in 
shape, skin medium thick and yellow in colour at ripening stage. 

Proper harvesting period is 2nd week of June 

Pulp is deep yellow in colour and edible portion is 67-72%. 

Yield : 9.87 ton/ha at Akbarpur and 11.33 ton/ha at Khagrachari from 
ten years old trees. 

Tolerant to major disease and insect pests. 

Crop Duration Perennial  

Yield 8.0-9.5 t/ha (10 years old plant)  

Fruit Size Length 9.0 cm and Breadth 7.7 cm  

Fruit Colour Light yellow  
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Jack fruit 

Name of the Crop Jack fruit  

Varity Name BARI Kanthal-2  

Development Year 2011  

Variety Image 

 

Developed By Fruit Division, HRC  

Crop Duration perennial tree  

Yield 38-58 t/ha  

Fruit Size 6.95 kg  

Fruit Colour Green  

Suitable Area All over Bangladesh  

Harvesting Time January to April  
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Ber 

Name of the Crop Ber  

Varity Name BARI Kul-2  

Development Year 2003  

Variety Image 

 

Developed By Fruit Research Station, Binodpur, Rajshahi  

Yield 19t/ha, 95kg/plant  

Fruit Size Oblong (large)  

Fruit Colour Greenish yellow  

Suitable Area All over the country  
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 Coconut 

Name of the Crop Coconut  

Varity Name BARI Narikel -2  

Development Year 1996  

Variety Image 

 

Developed By Regional Agriculture Research Station, Rahamatpur, Barishal  

Yield 74 Fruits/ Plant  

Fruit Size Ovoid (large)  

Fruit Colour Brown  

Suitable Area All over the country  
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Banana 

Name of the Crop Banana  

Varity Name BARI Kola -1  

Development Year 2000  

Variety Image 

 

Developed By Horticulture Research Centre, Joydebpur, Gazipur  

Yield 50 ton/hectare or 150-200/ finger/ bunch  

Fruit Size Long  

Fruit Colour Bright yellow (ripen)  

Suitable Area All over Bangladesh  
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Lichi 

Name of the 
Crop Lichu  

Varity Name BARI Lichu -2  

Development 
Year 1996  

Variety Image 

 

Developed By Fruit Research Station, Binodpur, Rajshahi  

Yield 3000 fruits/tree  

Fruit Size Oval  

Fruit Colour Pink (rippen)  

Suitable Area All over the country  
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 Papaya 

Name of the Crop Papaya  

Varity Name Shahi Pepe  

Development Year 1992  

Variety Image 

 

Developed By Horticulture Research Centre, Joydebpur, Gazipur  

Yield 40 -50 ton/heater  

Fruit Size Oblong  

Suitable Area All over the country  
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Malta (Sweet orange) 

Name of the Crop Malta (Sweet orange)  

Varity Name BARI Malta-1  

Development Year 2005  

Variety Image 

 

Developed By Horticulture Research Center  

Yield 64-33 fruits/ Plant (14.35kg/plant)  

Fruit Size 100- 120g/fruit  

Fruit Colour Yellowish green  

Suitable Area Sylhet and Chittagong region  

 



Chapter 3: Materials and Methods 
 

85 

 Aonla 

Name of the Crop Aonla  

Varity Name BARI Amloki - 1  

Development Year 2011  

Variety Image 

 

Developed By Fruit Division, HRC  

Crop Duration Perennial Tree  

Yield 26 t/ha  

Fruit Size 30 g  

Fruit Colour Light Green  

Suitable Area All over Bangladesh  

 



Chapter 3: Materials and Methods 
 

86 

 Guava 

Name of the Crop Guava  

Varity Name Kazi Peyara  

Development Year 1984  

Variety Image 

 

Developed By Horticulture Research Centre, Joydebpur, Gazipur  

Fruit Size Pear/Near to round  

Fruit Colour Yellowish Green  
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Details Vegetables of BARI 

Brinjal 

Name of the 
Crop Brinjal 

Varity Name BARI Bt Begun-1  

Development 
Year 2013  

Variety 
Image 

 

Developed 
By Olericulture Division, HRC, Gazipur  

Identifying 
Character 

A popular variety of Brinjal in Bangladesh having prostrate type plant, 
stem Purple brown, Cluster type of flower, fruit elliptical, Purple and 
Glossy. resistant to Brinjal shoot and fruit borer (BSFB) high yielding 
cluster type eggplant/Brinjal variety, prolific bearer, 80-100 
fruits/plant, yield is about 28-30 t/ha (marketable yield). Reduces 54-70 
% yield loss by BSFB infestation. 

Crop 
Duration 150-180 days (DAT)  

Yield 28-30 (t/ha)  

Fruit Size Medium long/Cylindrical  

Fruit Colour Pink  

Suitable Area All over Bangladesh 
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Tomato 
Name of the Crop Tomato  

Varity Name BARI Hybrid Tomato 8 (summer)  

Development Year 2011  

Variety Image 

 

Developed By Olericulture Division, HRC, Gazipur  

Identifying Character Heat tolerant hybrid tomato variety without hormone spray, Number of fruits per plant 
40-45, Avg. fruit weight 60-70g, Higher shelf life 

Crop Duration 90-100 days (DAT)  

Yield 35-40 (summer)  

Fruit Size Flattened round shaped  

Fruit Colour Red  

Suitable Area All over Bangladesh  
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Country Bean 
Name of the 

Crop Country Bean  

Varity Name BARI Sheem 7(summer )  

Development 
Year 2011  

Variety Image 

 

Developed By Olericulture Division, HRC, Gazipur  

Identifying 
Character 

Able to produce flower and set pod at high temperature, Flat type pod, 
Number of pod per plant 300-400, Deep green flat wide pod, Can be 
grown year round specially recommended for summer-rainy season 

Crop Duration 150-180 days  

Yield All over Bangladesh  

Fruit Colour Deep green  

Suitable Area All over Bangladesh 
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Brinjal 
Name of the 

Crop Brinjal 

Varity Name BARI Hybrid Begum3  

Development 
Year 2011  

Variety 
Image 

 

Developed 
By Olericulture Division, HRC, Gazipur  

Identifying 
Character 

Intermediate growth habit with deep lobed leaves, Long cylindrical 
deep purple fruits, Tolerant to bacterial wilt, prolific bearer (40-50 
fruits/plant),, Average fruit weight 90-110 g, Fruits can be harvested in 
55-65 days, Yield 55-60 t/ha  

Crop 
Duration 140-150 days  

Yield 55-60  

Fruit Size Long Cylindrical  

Fruit Colour Deep purple  

Suitable Area All over Bangladesh  
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Tomato 

Name of the 
Crop Tomato  

Varity Name BARI Hybrid Tomato-6  

Development 
Year 2008  

Variety Image 

 

Developed By Olericulture Division, HRC, Gazipur  

Identifying 
Character 

Recommended for winter season, Large round fruit with attractive red flesh 
colour 90-95g, Very good shelf life, Resistant to bacterial wilt and Yellow 

Leaf Curl Virus  

Crop Duration 120-130 days (DAT)  

Yield 90-95  

Fruit Size Round  

Fruit Colour Red  

Suitable Area All over Bangladesh  
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Cauliflower 

Name of the 
Crop Cauliflower  

Varity Name BARI Phulkopi-1  

Development 
Year 1998  

Variety Image 

 

Developed By Olericulture Division, HRC, Gazipur  

Identifying 
Character 

Open pollinated tropical cauliflower variety, Produces abundant seed under 
local condition (500-600 kg/ha), White coloured compact curd.  

Crop Duration 95-105 days  

Yield 28-30  

Fruit Colour White  

Suitable Area All over Bangladesh  
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Cabbage 

Name of the 
Crop Cabbage  

Varity Name BARI Badha kopi-2 (Agradut)  

Development 
Year 1998  

Variety Image 

 

Developed By Olericulture Division, HRC, Gazipur  

Identifying 
Character 

Open pollinated tropical cabbage variety with the capability of seed 
production under Bangladesh climate, Head is compact and flat, 
Average head weight is 2-2.4 kg, Becomes harvestable after 70-80 
days after transplanting, Seed yield is 600-650 kg/ha. 

Crop 
Duration 100-110 days  

Yield 65-70  

Fruit Size Flattened round  

Fruit Colour Light green  

Suitable Area All over Bangladesh  

 
 



Chapter 3: Materials and Methods 
 

95 

Radish 

Name of the 
Crop Radish  

Varity Name BARI Mula-2 (Pinky)  

Development 
Year 1996  

Variety Image 

 

Developed By Olericulture Division, HRC, Gazipur  

Identifying 
Character 

Tropical OP radish variety and Produce seeds under local climatic condition, 
Root are cylindrical with attractive pink colour, Becomes ready for harvest 
after 50-55 days of sowing, Remains edible up to 75 days, Average root wt. 

900g.  

Crop Duration 45-70 days  

Yield 60  

Fruit Size Cylindrical  

Fruit Colour Pink  

Suitable Area All over Bangladesh  
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Bottle gourd 

Name of the 
Crop Bottle gourd  

Varity Name BARI Lau-1  

Development 
Year 1996  

Variety Image 

 

Developed By Olericulture Division, HRC, Gazipur  

Identifying 
Character 

Fruits are light green long slender bottle shaped, Each plant produces 10-
12 fruits, Average fruit wt. 1.5 kg.  

Crop Duration 120-140 days  

Yield 42-45  

Fruit Size Long, slender, bottle shaped  

Fruit Colour Light green  

Suitable Area All over Bangladesh  
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Stem Amaranth 

Name of the 
Crop Stem Amaranth  

Varity Name BARI Danta -2  

Development 
Year 2006  

Variety Image 

 

Developed By Olericulture Division, HRC, Gazipur  

Identifying 
Character 

Lower 2/3 rd of stem is light purple and the rest upper part is green, 
Leaves are green, Very quick growing  

Crop Duration 50-60 days  

Yield 30-32  

Suitable Area All over Bangladesh  
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Yard Long Bean 

Name of the Crop Yard Long Bean  

Varity Name BARI Borbati-1  

Development Year 2006  

Variety Image 

 

Developed By Olericulture Division, HRC, Gazipur  

Identifying 
Character 

Number of fruits per plant 60-70, Pod length 45cm and colour is light 
green  

Crop Duration 200-220 days  

Yield 15-20  

Fruit Size Long  

Fruit Colour Light green  

Suitable Area All over Bangladesh  
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Garden Pea 

Name of the 
Crop Garden Pea  

Varity Name BARI Motor shuti-2  

Development 
Year 1996  

Variety Image 

 

Developed By Olericulture Division, HRC, Gazipur  

Identifying 
Character 

The edible podded pea variety is free from any disease and pest, Pod at green 
stage is edible like country bean, Pods are light green, fibreless and flat type 
unlike garden pea, The pod length is 8 cm and width is 2 cm, The average 
number of pod/plant is 25.  

Crop Duration 65-70 days  

Fruit Colour Light green  

Suitable Area All over Bangladesh  
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Bottle gourd 

Name of the 
Crop Bottle gourd  

Varity Name BARI Lau-2  

Development 
Year 2006  

Variety Image 

 

Developed By Olericulture Division, HRC, Gazipur  

Identifying 
Character 

Light green colour, Fruit shape is like ash gourd, ProfUse of fruiting, 
number of fruits per plant 15-20, Average fruit weight 1.5 kg  

Crop Duration 120-140 days  

Yield 45-50  

Fruit Size Fruit shape is like ash gourd (square shape)  

Fruit Colour Light green  

Suitable Area All over Bangladesh  
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 Tomato 

Name of the 
Crop Tomato  

Varity Name BARI Tomato-8 (Shila)  

Development 
Year 1998  

Variety Image 

 

Developed By Olericulture Division, HRC, Gazipur  

Identifying 
Character 

Longer shelf life (15-20 days under normal room temperature), Suitable for 
transportation due to its compactness and thick, hard skin, Average fruit 
weight is about 100-115 gm  

Crop Duration 110-120 days (DAT)  

Yield 100-115  

Fruit Size Roundish  

Fruit Colour Light red  

Suitable Area All over Bangladesh  
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Potato 

Name of the 
Crop Potato  

Varity Name BARI Alu-45 (Steffi)  

Development 
Year 2012  

Variety Image 

 

Developed By Tuber Crops Research Centre  

Identifying 
Character 

Identifying character : 

Medium plant height with intermediate type of stem. Growth habit 
semi-erect. Stem green with weak anthocyanine coloration on the base 
of the stem; Medium green leaf. Leaf with no anthocyanine coloration 
of mid rib. Weak waviness of margin of the leaflet; Short oval to oval 
shaped, medium size, yellow colour tuber with shallow eye depth. 
Flesh clour light yellow. 

Crop 
Duration 90-95 days  

Yield 25,000-50,000 kg/ha  

Fruit Size Medium  

Fruit Colour Yellow  

Suitable Area All over the country 
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Deatils of Flowers 
 

Gladiolus 
Name of the Crop Gladiolus  

Varity Name BARI Gladiolus-3  

Development Year 2009  

Variety Image 

 

Developed By Floriculture Division, HRC  

Identifying Character 
Long flower stalk with 12-14 florets 

Florets are white in colour 
Vase life is 8-9 days  

Crop Duration 4-5 months  

Yield 1,75,000 (Stick /ha)  

Fruit Size 9.2 - 9.4 cm  

Fruit Colour White  

Suitable Area All over the Bangladesh  
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Chrysanthemum 
Name of the Crop Chrysanthemum  

Varity Name BARI Chrysanthemum-2  

Development Year 2009  

Variety Image 

 

Developed By Floriculture Division, HRC  

Identifying Character 
Possesses attractive white colour flower of 7.0 cm across 

Flower number per plant is 45 
Vase lofe is 14 days  

Crop Duration 3-4 months  

Yield 39,50,000 (number/ha)  

Fruit Size 7.0 cm  

Fruit Colour White  

Suitable Area All over the Bangladesh  
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Gerbera 

Name of the Crop Gerbera  

Varity Name BARI Gerbera-1  

Development Year 2009  

Variety Image 

 

Developed By Floriculture Division, HRC  

Identifying Character Possesses attractive red colour flower of 9.5 -10 cm across 
Stalk length is 35-40 cm 

Vase life is 8-9 days 

Crop Duration 110-120 days  

Yield 9,60,000  

Fruit Size 9.5-10 cm  

Fruit Colour Red  

Suitable Area All over the Bangladesh  

 
 



Chapter 3: Materials and Methods 
 

106 

3.19  Methods of fruits ripening conducted on the stages of food chain  
 
Both conventional and chemical ripening methods are used in Bangladesh. Synthetic 

chemicals are especially used for large scale and commercial fruit ripening. Immature 

andpremature fruits are the main targets for enhanced ripening to obtain early price. 

 
Conventional methods of fruit ripening 
 
Conventional methods of fruit ripening include:  

(i) Application of heat (Banana and papaya; (Fig8.2.1), 

(ii) Polyethylene covering and application of heat by lighting candles(Banana), 

(iii) Fruit piercing through enlarged fleshy peduncle (Jackfruit; Plate 12.5), 

(iv)Home fruit ripening by incorporating high concentration ethylene-liberating fruits  

Likebanana and apples in enclosed container of climacteric fruits (mango, banana  

and papaya)to be ripened. 

 
Chemical methods of fruit ripening 
 
Usually, ethylene (CH2=CH2), a natural gaseous hormone, is used for fruit ripening. 
 

 

Photograph 3.4 Heat chamber is used for accelerated Banana 
ripening (Karwan Bazar, Dhaka). 
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Usually, ethylene (CH2=CH2), a natural gaseous hormone, is used for fruit ripening. 

Application of ethylene gas at recommended concentration is the worldwide-used 

methodfor large-scale and commercial fruit ripening. Application of ethylene gas at a 

concentration of 0.1-1.0 µL/L for 24 h is sufficient to hasten full ripening of 

climactericfruits (Wills et al. 2004). 

 
Fruit-ripening chemicals in Bangladesh 
 
In Bangladesh, plant growth regulators and calcium carbide (banned) are used in fruit 

ripening. Different types of synthetic formulations (Ripen-15, Harvest, Profit 

andPromote) containing ethephon (2-chloroethylphosphonic acid) as active ingredient 

areavailable in the market (Pic 6.2). Ethephon penetrates into the fruit and 

decomposes toethylene, which accelerates ripening.  

 

 
 

Photograph 3.5: Ripening chemical called ‘Promote’ is on sale in 
retail shop (Bogra). 
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Chapter 4 

Results & Discussions of Food Chain System 
Vegetable supply chain has been developed to graphically present all the actors in the 

value chain. Figure 4.1 illustrates channels of activity with various scenarios of effort 

as they proceed from input supply to production, post harvest handling and 

distribution to the final consumer. This supply chain diagram shows that assembly 

traders purchase directly from the field in certain cases. Farmers of large holdings sell 

their products through middleman (farias) and store for future marketing. Some 

farmers of small holding also sell to farias. From the primary markets, middlemen 

take the product to assembly markets and from there to urban of semi-urban markets. 

The channel has hundreds of producers/growers, hundreds of primary and secondary 

markets of traders, farias and wholesalers and thousands of retailers. 
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Figure 4.1: Generalized supply chain of vegetables market from 
grower to foreign/local consumer. 
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4.1 Supply Chain Management 
 
In Bangladesh the linkagesamong farmers, traders and processors along the supply 

chain are extensive but not strong, and there exists a significant degree of mistrust 

between market participants. If level of trust between the actors can be increased and 

coordination between different levels of the supply chain be improved then 

stakeholders are more likely to be willing to coordinate activities (Figure 4.2) 
 

Handling Media Systems Activities 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       Figure 4.2: Media system activities in the supply chain 
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Hence there are no strong linkages between the higher and lower levels of the 

marketing chain, the marketing system in Bangladesh often relies on an extensive 

network of middleman to coordinate between the different levels and to move goods 

and services between the different stakeholders. But the endresult is not for onlyan 

inefficient marketing system, but also there are high levels of post-harvest losses.  

The usual supply chain is that middlemen collect orders from exporters, go to 

producing areas, collect crops from farmers/local markets and arrange to deliver the 

same to the exporters on the of shipment. The packaging materials are very poor 

quality. The transportation used is usually on bus top or heavily loaded truck. Neither 

cool chain is used nor any standard post-harvest handling practices followed. As a 

result, post-harvest losses are enormous, sometimes more than 10% of the volume 

exported which in term of estimated value is about US$1.32 million. 

4.2 Farmers lose due to middle man interception: 

Farmers do not get proper rate due to middle man interception while they take their 

crops in the local market. Out of 104 respondent 91.3% farmers agree that the middle 

man interception in the market chain creats the profit curtle of the production. (Table 

4.1, Figure 4.3) 

Table: 4.1 Farmer's profit curtail due to Middleman interception  
Districts Yes  No Total 

N % N  % N % 
Bogra 11 100.0 0  0.0 11 100.0 
Comilla 10 100.0 0  0.0 10 100.0 
Dhaka 7 70.0 3  30.0 10 100.0 
Gaibandha 4 66.7 2  33.3 6 100.0 
Kurigram 10 100.0 0  0.0 10 100.0 
Kushtia 9 100.0 0  0.0 9 100.0 
Mymensingh 10 100.0 0  0.0 10 100.0 
Nilphamari 10 100.0 0  0.0 10 100.0 
Pirojpur 10 100.0 0  0.0 10 100.0 
Rajshahi 8 88.9 1  11.1 9 100.0 
Sherpur 6 66.7 3  33.3 9 100.0 
Total 95 91.3 9  8.7 104 100.0 
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This primary data support the secondery data in the following table, where 105 % 

price increases due to middleman interception. (Table 4.2) 

Table 4.2 Percent Increase of commodity price from harvest to retail  
              sale 
 
Products Harvest price  Retail price  Per cent increase  

Mango Tk/kg 41.49  59.96  44.52  
Banana Tk/Bunch 145.25  275.00  89.48  
Jackfruit Tk/Fruit 26.57  60.81  128.87  
Pineapple Tk/Fruit 10.94  25.00  128.52  
Litchi Tk/100 Fruit 281.33  481.57  71.18  
Papaya Tk/Fruit 16.04  34.70  116.33  
Orange Tk/Fruit 5.8  10.23  76.38  
Tomato Tk/kg 8.12  17.9  120.44  
Okra Tk/kg 15.00  27.96  86.40  
Cauliflower Tk/kg 7.58  13.88  88.13  
Brinjal Tk/kg 18.95  28.36  49.66  
Cucumber Tk/kg 9.14  17.76  94.31  
Red amaranth Tk/kg 5.52  19.65  235.32  
Average increase  105.29  

 

 
 

Fig: 4.3: Farmers assessment about the loss for midlemen 
Interception 
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4.3 Some vegetables’supply chain in Bangladesh 
 
Yard Long Bean: 
  
The supply chain of yard long bean for export entirely depends on the producer. 

Exporters collect beans from producer and bring the beans to the packinghouse where 

produces ate received and value adding activities such as, sorting/cleaning, grading, 

cooling, packing, transport to airport through truck. The French beans in bunches 

(wrapped in rubber bands) are kept in corrugated fiberboard boxes weighing 2.3-5.0 

kg. Traditional exporters usually export French bean. In the yearly, around 81.0 ton 

were exported to Singapore, Italy and Malaysia with export quantity of 48.46%, 

47.25% and 4.29% respectively. 

Value Chain Analysis (VCA) for Yard Long bean suggests, land preparation and 

planting (26.67%), fertilizing (18.89%), weeding (3.69%) and harvesting (26.72%) to 

be over 75% of the total value added for yard long bean production. A breakdown of 

land preparation costs indicates that 73.62% of costs are made up for seeds only. A 

breakdown of land preparation indicates that labor, seed and other inputs account for 

TK 20,539.50/ha of which seed and labour represent the two highest cost components 

in the VCA with cost of TK 15,121.50(73.62%) and TK 4,658.00/ha (22.68%) 

respectively. The second highest cost producers are fertilizer, which represent about 

18.89% of total cost of production. According to the VCA, Yard long bean farmers 

apply as much as 1,187kg/ha of fertilizers, which is equal to TK 14,552.50/ha. 

Harvesting represents about 26.72% of all Yard long bean production costs of all 

harvesting costs, labour cost is TK 16,343.00/ha which is about 79.4% workers 

engaged in yard long bean harvest are paid fixed wage of TK 2.00/kg. Generally, 16-

22 workers/ha harvest the produce. Exporters buy the extra fine quality of beans (5-

6mm diameter) paying TK 20.00/kg and about 35% of total produce fall in this grade. 



Chapter 4: Results & Discussions of Food Chain System 
 
 

115 

For fine quality (6-7 mm diameter) pays TK 15.00/kg and about 35% of the  harvest 

produce fall in this grade and the rest 30% of harvested produce are rejected. 

Total Cost of production  : TK 77,032.50/ha 

Total selling value  : TK 1,95,357.60/ha(per kg=Tk17.76) 

Cost/kg   :TK 7.0 

Net profit/Kg   :TK 10.76 

The farmers are producing beans at cost of TK 77,032.50/hectare and with an average 

yield rate of 11.0 MT/ha, this translates to a production cost of TK 7.00/kg. The 

average selling price of farmer was TK 195.357.60/ha (TK 17.76). The net profit of 

Yard long bean was calculated to be TK (10.76/kg, TK 1,18,360.00/ha) 

Export value chain of Yard long bean 

The cost of airfreight is highest (64.68%) of all costs followed by raw material price 

(15.39%). The export net profit was TK 12.27/kg. Offering lower price and constant 

supply of good quality produce is an easier strategy, which might help a longer vision 

to be the market leader and alsoto be the sustainable supplier in the foreign markets. 

It appears that yard long bean exports are highly remunerated for both farmers and 

exporters. The returns for alternative use of farmland are believed to be much lower 

and so is the gross profit margin to exporters for alternative winter crops. The country 

as a whole also benefits in terms of foreign exchange earnings from exporting Yard 

long bean. It is clear that this new non-traditional horticultural crops can be 

successfully grown in Bangladesh and effectively marketed abroad. The success of 

Yard long bean export has acted as an eye-opener to horticultural producers and 

exporters and built confidence among all agencies that Bangladesh can successfully 

make a dent in the upper segment of export market with variety of high horticultural 

produces. 
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Supply and Value Chain of Okra 

The area and production of okra were 6,475 hectare and 20,667 tons respectively. The 

average yield/ha of okra was 7.9 tons. In general the supply chain of okra comprise by 

any of the following channel. Okra is an important export item of Bangladesh. It is 

exported by both traditional exporters and BRAC to ethnic markets. Traditional 

exporters collect from the local market directly and also from Kawranbazar and 

Shambazar of Dhaka city. The produces are sorted, graded and packed in bamboo 

basketsand old paper carton boxes are sent to airport without maintaining any cool 

chain for airshipment to the destination market. The market is confined to ethnic 

consumers and fetches low prices due to supply of low quality produces in a poor 

packaging. The wholesale export price of okra was TK 85.00/kg and TK 130/kg in 

Saudi Arabia and UK respectively. Here as the price of okra exported from Thailand 

to UK, Denmark, Kenya to Uk and Holland was TK 233.00, TK 340.00, TK 197.00 

and TK 248.00/kg respectively. The lower price of Bangladesh produce might be due 

to poor quality and packaging. Quality improvement of production and packaging 

may increase the export value, which needs urgent intervention to exporting by 

organizing quality production through the contract farmers. Okra exports in ethnic 

markets of Europe, Middle East and South-East Asia. Fresh okra for export is packed 

incarton (40×30×16cm) weighing about 500g and each carton contains 5 kg net 

weight of produce.  

Value chain analysis of Okra 

The value chain analysis revealed that the land preparation was 22.94% of total cost 

of production followed by fertilizing (23.43%) and marketing (11.08%) of okra. A 

breakdown of land preparation indicates that (40.94%) of land preparation costs are 

made up for seeds and 37.42% for labour. The breakdown of spraying indicates that 
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82.42% cost was incurred for fungicides and pesticides only. The cost of inputs such 

as seeds, fertilizers and agro-chemicals are high and are not available in due time 

which leads to adulteration and higher prices. Developing awareness on quality inputs 

and developing capacities to provide knowledge and information on quality inputs 

and their appropriate usage is urgently needed. The cost of production of Okra was 

TK 25,308.00 per hectare and average yield rate 7.9MT/ha. Average net return was 

TK 5.86/kg average production cost/kg of green Okra was TK 3.20/kg. The margin 

selling price of farmers was TK 71,590/ha (TK 9.06/kg) 

Supply and Value chain of Green Chili 

Green chili is an important export item of Bangladesh. Traditional exporters green 

chilli export to ethnic market. Traditional exporters collect from the local market 

directly from producers through agents. The produces are sorted, graded and packed 

in bamboo baskets and paper carton carton boxes for sending to the airport without 

maintaining any cool chain for airshipment to the destination market. At present 

exporters is exporting chilli in ethnic markets of Europe, Middle East and some 

countries of South-East Asia. Full telescoPhotograph: cartons made of high quality 

kraft paper from virgin pulp are used for export packaging of international standard. 

Carton size is 40×30×16 cm weighing about 500g and each carton contains 5 kg net 

weight of green chilli. 
 

Value chain analysis of Green Chili 
 
Value chain analysis suggests, costs of fertilizing (36.20%) and marketing (12.15%) 

constitute over 48% of the total value added for green chili production. A breakdown 

indicates that 51.96% of land preparation costs are made up for labours only. 

Similarly, a breakdown of marketing costs indicates that 55.56% and 20.19% of cost 
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are spent for transport and labor respectively. On an average, the marketing cost per 

hectare was worked out to be Tk.3.283. The cost of production of chilli was Tk. 

27,071.00 per hectare and average yield rate 6.00 MT/ha average net return was 

Tk.7.26/kg. average production cost/kg of green chili was Tk.4.51/kg. the margin 

selling price of farmers was Tk.70,600/ha (Tk11.77/kg). 

The net profit of green chili was calculated as Tk. 7.26/kg. it should be noted that low 

yield rate and low margin of profit of farmers is a reflection of improper and inadequate 

application of fertilizers and  poor quality of agro chemicals , which limit the use of such 

inputs. This deserves attention for necessary intervention. Price margin varies according 

to verities and quality of the produce from location to location and season to season. The 

price variation of market information was collected from different channels and 

summarized. The most common channels are discussed. From the analysis of marketing 

cost and margin indicates that decreasing the number of intermediaries in the existing 

marketing system may increase the producers ‘share in consumers’ price. Seasonal 

variation, undeveloped marketing and transport systems, poor infrastructure and 

insufficient storage facilities intensify price volatility. 

4.4 Preharvest factors effect on the quality of Horticultural crop in      
food chain system: 

 
The postharvest quality of fruits and vegetables are largely determined by preharvest 

factors such as production location, soil type, irrigation, rootstock, shading and 

nutrition. 

Temperature  

Atmospheric temperature has been found to influence fruit shape, size, color and other 

quality parameters. Temperature variation during the early stage of fruit development 

Caused variation in shape of orange fruit (Monselise and Goren 1987). Temperature 
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caused undesirable thick peel and puffiness in citrus (Pantastico 1975). Pineapple 

fruits grown in winter months or in cool growing areas had reduced eating qualities 

due to lower sugar /acid ratio (Hofman and Smith 1998). 

Relative humidity 

Relative humidity plays an important role in determining fruit quality. Higher relative 

humidity around the fruit reduces water and Ca movement into the fruit. In contrast,  

higher relative humidity around the plant increases Ca accumulation into the fruit by 

reducing leaf evapotranspiration (Hofman 1998). Similar results have been observed 

intomato fruit, where higher relative humidity around the plant increases fruit Ca, and 

decreases shelf life due to Ca toxicity (Adams and Holder 1992; De Kreij et al. 1992). 

High relative humidity around the plant has also been reported to be associated with 

increased maturity bronzing in banana fruit (Campbell and Williams 1976). 

Nutrition 

Several nutrient elements, especially N, Ca, Mg and K have been found to influence 

thequality attributes of fruits. The application of Ca and high fruit Ca concentration 

resultedin increased firmness; reduced disease incidence, chilling injury, physiological 

disorders (skin splitting) and ripening; and improved storability (Hofman 1998).  

Irrigation 
 
Irrigation has immense influence on fruits and vegetables quality. Generally, the 

excessive availability of water can result in larger fruit, reduced firmness and flavor, and 

moredisorders.  Ebel et al. (1993) reported that excessive irrigation decreased fruit 

firmness through increased fruit size. Water stress also affects fruit qualities. Sirkul and 

Turner (1995) showed that low irrigation reduced fruit growth rate and green life of 

bananas. Incase of mango, lowering irrigation during rapid fruit expansion stage reduced 

storage duration and fruit Ca concentration (Simmons et al. 1995). 
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Plant growth regulators (PGR) 
 
The application of plant growth regulators in the fruit development stage has 

important effects on the quality parameters of fruits. In Bangladesh, PGRs are used in 

horticultural crops to increase the size of the edible portion of fruits and vegetables 

and to obtain early bearing. In the case of mango, maximum growers of Chapai  

Nowabgonj and Rajshahi apply PGRs from the stage offlowering to entire harvesting 

season. The PGRs, namely Biogeem, Ferti and Yield areused in the production of 

mango in Chapai Nowabgonj and Rajshahi districts.In case of banana, majority of 

growers of Ghatail and Shakhipur Upazillas under Tangail district apply plant growth 

regulators to banana crops from the stage of flowering to the entire harvesting season 

at a rate of 5-15 mL/10-16 L of water. Among different plant growth regulators, 

Okozim, Planofix, Agron and Voxal Super are commonly used by the banana 

growers. Similar findings were also reported by Bhuiyan et al. (2009), who mentioned 

that 40.7 and 30.7% of the banana growers were found to be the low to mediumusers 

of PGRs in banana cultivation, especially for quick maturity and high yield. 

 

Photograph 4.1 :Plant growth regulators, Biogeem (A), Ferti (B) and Yield (C), which 
arecurrently used by the mango growers of Rajshahi and Chapai  
Nowabgonj, Bangladesh. Litchi is one of the most important 
commercial fruits of Bangladesh that received largeamounts of PGRs 
of various trade names. The PGRs used for litchi are Okozim, 
Planofix, Pencozeb, Litosen, Voxal Super, Vitaplus,  Phenphen and 
Folimore. 
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Harvest maturity 
The stage of maturity at harvest affects fruit quality. Generally, the fruits harvested at 

the advanced stage of maturity have increased fruit size and eating qualities (taste and 

aroma) but decreased shelf life. Mango fruits harvested 7days before optimum 

maturity showed better storage performance but failed to arrest skin discolouration, 

and caused uneven ripening (Hassan et al. 1998) 

4.5 Effects of pestson fruits and vegetables in food chain system    
Insect pests, diseases and disorders are serious problems in growing fruits and 

vegetables. 

Pests of Mango: 

Insect  
Presently, the most serious insect of mango in the leading growing areas is mango 

hopper. Hopper attack is found to be the highest in Gomostapur of Chapai 

Nowabgonj. Hopper contributes to shooty mould problem that seriously affects fruit 

set. Fruit fly is also aserious pest of mango. The highest fruit fly incidence is observed 

in Bholahat and thelowest in Gomostapur of Chapai Nowabgonj. Nowadays, stem 

borer also seems to be an important pest of mango in the Chapai Nowabgonj and 

Rajshahi districts (Hassan 2010). 

Diseases 
 
The most serious field diseases of mango are dieback and gummosis in Chapai 

Nowabgonjand Rajshahi (Photograph: 5.2). The highest dieback infected area is 

Chapai Nowabgonj Sadarand Gomostapur, whereas the highest gummosis affected 

area was Bagha of Rajshahi. The minimal gummosis severity was noticed in Charghat 

Upazilla under Rajshahi district. 
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Photograph: 4.2 Gummosis (stem bleeding) (A) and die back (B) of                        

mango, the predominant field diseases in Chapai Nowabgonj and 
Rajshahi districts. 

 

Pest of banana: 

Insects 

The most serious insect of banana is the banana leaf and fruit beetle in Tangail 

(Photograph: 4.3). Banana weevil is also found to be a serious pest of banana. 

 
 

Photograph 4.3 Banana fruits damaged by banana fruit beetle.A B 
 
 
Diseases 
 
The most serious disease of banana is Sigatoka leaf spots (caused by Mycosphaerella 

musicola). According to 64-68% of the growers of Tangail, Sigatoka is the most 

serious disease of banana. Panama caused by Fusarium oxysporum f.sp. cubense 

(longitudinal splitting of pseudostem) is also a serious disease of banana in the 

Tangail region of Bangladesh. 
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Pest of litchi: 
 
Insects 
 
The predominant insect pests of litchi are: litchi mite and fruit borer. Other problems 

are related to fruit fly, ant, cutworms and caterpillars. 

Diseases and disorders 
 
Ruptured skin, sun burn, fruit rot and fruit drop are the most prevalent in Dinajpur, the 

leading litchi growing district of Bangladesh. Sun burn and fruit cracking are 

physiological disorders, which are attributed to the scorching sunshine along with 

high temperature and excessive use of growth regulating chemicals, respectively. 

Diseases 
 
The most serious disease of banana is Sigatoka leaf spots (caused by Mycosphaerella 

musicola). According to 64-68% of the growers of Tangail, Sigatoka is the most 

serious disease of banana. Panama caused by Fusarium oxysporum f.sp. cubense 

(longitudinal splitting of pseudostem) is also a serious disease of banana in the 

Tangail region of Bangladesh.  

 

 
 

Photograph 4.4 Fruit cracking due to the use of higher doses of application of plant 
growth regulators (A). Application of plant growth regulators and 
pesticides to the litchi fruit using foot pump (B, Masimpur, 
Dinajpur). 
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Pest of Jackfruit: 

Insect 
 

The most serious insect pests of jackfruit in Mymensingh and Gazipur districts are 

fruitborer and trunk borer (Photograph: 4.5). Half to three-fourth of the jackfruit 

growers haveproblems with fruit borer, whereas one-fourth to half of the growers 

have problems with trunk borer infestation. The trunk borer bores into the tender 

shoots and buds. The affected parts should be nipped off and destroyed.  

    

Photograph 4.5: Damage to jackfruit by borer (A) and the most serious pest of 
jackfruit, the fruit borer (B). 

 
 

 

 

 

 

Photograph 4.6 Damaged portion of Jackfruit is scrapped out followed by the 
application of limepest to stop further spread of damage and rot (A 
& B). These fruits lost their market valueby almost cent percent but 
sold to people who could not afford to buy good quality jackfruit. 

 
Pest of pineapple 
Pineapple is a hardy plant and infestation with insect pest is not a serious problem. 

But physiological disorders, especially sunscald (Photograph: 4.7) is observed to be 

the most serious problem in pineapple production in Tangail district. Growers 

mentioned that sunscald may cause damage by 100% if proper measure is not taken.  

 



Chapter 4: Results & Discussions of Food Chain System 
 
 

125 

 

Photograph. 4.7 Damages to pineapple fruits due to sun burn. 
 
Pest of papaya 
 
In papaya, red mite and fruit fly are found to be the predominant insect pests in Pabna. 

Papaya mosaic and leaf curl are also found to be the most serious diseases in the 

papaya plantation in Ishurdi of Pabna, one of the leading papaya growing zones in 

Bangladesh. 

 
Pest of orange 
 
Different types of bugs and beetles are found to cause damage to orange plants in 

Moulvibazar. Die back is observed to be the most serious disease in orange plantation 

inthe Juri and Borolekha Upazillas of Moulvibazar. 

 
Pest of Brinjal 
 
Insects 
 
Insects of different kinds are found to cause serious problems to Brinjal crop. The 

most serious insect of Brinjal is shoot and fruit borer. To control insect damage, 

higher doses of insecticides with shorter intervals are very often practiced by the 

growers. 

 



Chapter 4: Results & Discussions of Food Chain System 
 
 

126 

Diseases 
 
In the case of Brinjal, the major disease is wilt (64% in Raipura and 52% in Shibpur 

Upazillas of Norshingdi district). 

Pest of okra 
 
Insects 
 
Insects of different kinds are found to cause serious problems to okra crop. Fruit borer 

is found to be the major insect which causes severe damage to okra pods in Comilla. 

Higherdoses of the insecticides are applied with shorter intervals to control insect 

pests by the growers. 

Diseases 
 
Diseases, namely yellow mosaic, rots and leaf curl are found to cause serious damage 

tookra crop. However, the most serious problem of okra cultivation is due to the 

infection byYellow Mosaic Virus 

Pest of Tomato 
 
The important insect pests of tomato are fruit borer, aphid and fruit fly. Leaf miners 

are serious pests of summer tomato in Bagharpara of Jessore.Leaf curl, a viral disease, 

isfound to be the most serious pest that causes damage to tomato crop. In Bogra, 62% 

of the tomato growers are found to apply pesticides to control insect pests. Only 36% 

of the growers are found to use pesticides.  

 
Pest of cauliflower 
 
The most serious pest of cauliflower is the caterpillar of cabbage butterfly. Almost all 

thegrowers have the problem with this caterpillar. In case of disease, leaf curl is the 

mostserious problem.  
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4.6 Insects of vegetables in Bangladesh 

Vegetable Insects and their Management  

Though vegetables are cultivated all over in our country but there are shortage of 

vegetables because a large portion of vegetables are damaged by insects and these 

insects are directly involbed in loosing crop production as well as in the Market 

Chain. Insects damage vegetables mainly in the field, more than during storage. 

Several insects damage our vegetable crops. How insects damage our vegetable crops 

that is damage symptoms and their management describe bellow- 

Insect Pest of Leguminous Vegetables 
 
Bean Aphid: 
 
          Systematic position: 

                         Scientific name: Aphid medicagenis 

                        Order: Homoptera 

                         Family: Aphididae 

Pest status: 

Aphids are major pests of beans. In Bangladesh Aphis medicageni smainly reported. 

Many leguminous crops and some oil seed crops are infested by Aphids. 

          

 
Effected Inflorescence  

Bean Aphid 
 

 
Effected Twig 

Photograph 4.8: Bean Aphid 
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4.7 Nature of damage of fruits and vegetables effects on export 
potentiality 

 
Different types of damage of horticultural produce are observed in the entire 

marketing Channel. The major damages include bruises, cuts and rots for most 

horticultural produce, and latex injury for mango, banana and papaya. The important 

damages of fruits and Vegetables in the supply chain are briefly discussed in this 

chapter. 

Mango 
 
Postharvest damages of mango fruits include bruises, cuts and sap burn. Bruises are 

the major causes of postharvest damage at the growers’ hand. This is probably due to 

the conventional harvesting methods, ignorance of the Photograph:kers, and most 

importantly due tothe carelessness of the Photograph:kers. Substantial loss occurs at 

the intermediary levels mainly due to inadequate and faulty transport system.  

Banana 

During harvest, cuts and bruises cause damage to banana fruits. Substantial loss 

occursfrom ‘Bepari’ due to improper transport system. Although different types of 

damage occur, bruises are observed to be the major reasons of postharvest. Considerable 

damage also occurs due to latex injury, particularly at the ‘Bepari’ level. Atthe wholesale 

and retail levels, rots due to fungal infections also cause substantial loss. 

 

Photograph 4. 23 Postharvest bruises (A &B) and microbial damage (C) of banana fruits. 
 



Chapter 4: Results & Discussions of Food Chain System 
 
 

142 

Litchi 
 
Ruptured skin, fruit rot and pericarp browning are the major causes of spoilage of 

litchi.At the growers’ level, the major causes of damage are due to the ruptured skin 

(66.80-100%) and detachment of fruits from the peduncle (Photograph 4.24). At the 

‘Bepari’ level, bruises, rots and vibration damage are the major causes of spoilage. No 

notice able precautionary measures were adopted by the ‘Bepari’ to reduce damage 

except the use of ample litchi leaves inside the bamboo package. 

A B  
Photograph 4.24 Attractive litchi fruits (A) becomes unsalable due to skin cracking (B). 

 
Pineapple 
 
Cuts and bruises are found to be the principal causes of spoilage of pineapples at the 

growers’ hands in the Tangail district. Similarly, bruises and vibration damage are 

also found to cause damage pineapples at the intermediary levels. 

Jackfruit 
 
The principal causes of damage of jackfruits are due to different types of bruises. At 

the‘Bepari’ level, bruises and vibration damage are mostly found. At the retailers’ 

level, different types of rot and diseases are the major reasons of postharvest losses.   
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Photograph 4.25 Damage to Jackfruit by fungal pathogen (A); damage becomes 

serious due torain water (B); damage due to vibration during 

transport (C).Damage by cuts & brushes 
 

Papaya 
 
The principal causes of damage to papaya fruits at the growers’ level are due to 

different types of bruises and latex injury. At the ‘Bepari’ level, bruises, latex injury 

and vibration damage are mostly found. At the wholesaler’ level, latex injury and 

diseases are found tobe the major reasons of damage. Similar nature of damage is also 

found at the retailers ‘level, where diseases are found to be serious problems. 

Orange 
 
As usual, bruises are found to be the major reason of damage to orange at the growers 

‘level. Similar nature of damage is also observed at the retailers’ hand, where bruises, 

vibration damage and diseases are observed to cause substantial spoilage. 

Tomato  

At the growers’ level, cuts and bruises are the predominant types of spoilage similar 

types of damage occur to tomato fruits at the ‘Bepari’level during long distance 

transportation. The ‘Bepari’, however, occasionally use padding materials to reduce 
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mechanical damage during transportation.Noticeably, most ‘Bepari’involved in 

summer tomato trade use bamboo and plastic crates along with straw and shredded 

papers to reduce loss. Postharvest damage also occurs due to lower prices at thepeak 

season and lack of low temperature storage and processing facilities  

      
 
Photograph.4.26 Highly nutritious and antioxidant rich Tomato fruits are lost after 

harvest (Sayedabad wholesale market, Dhaka; and Nimshar Bazar, 
Comilla). 

 
 

Cauliflower 
 

At the growers’ levels, cuts and over maturity of the curds are the major problems. At 

the ‘Bepari’ level, the discolouration of the curds is observed to be the most serious 

problem in cauliflower transportation. Presently, almost all the ‘Bepari’ use individual 

paper wrap to reduce transport damage, weight loss and discolouration. 

Discolouration isalso the major kind of damage to cauliflower curd at the retailers’ 

levels that renders the curds unsaleable and ultimately causes loss. Red rot, 

characterized by pinkishor rusty brown colours on the curd surface due to boron 

deficiency. 

  

Photograph 4.27 Discoloration (A) and red rot (B) of cauliflower curd. 
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Brinjal 
 
In the case of Brinjal, detachment of fruit from the stalk is found to be the major cause 

ofpostharvest damage. Majority of the retailers experience damage due to fruit 

separation from the stalk. Other damages include shrinkage, bruises, cuts and 

diseases. 

Cucumber 
 
In the case of cucumber, the maximum damage occurs due to cuts. Huge losses are 

facedby the ‘Bepari’ every year due to lack of proper transport system. Maximum loss 

ofcucumber occurs due to bruises and vibration damage during transportation. 

Shrinkage isalso an important postharvest problem for cucumber due to weight loss. 

Okra 
 
Most of the commercial growers Photograph:k okra carefully by hand with protective 

gloves put onto protect hands from irritation and infection. Some growers harvest 

okra with the help ofsharp knife. Therefore, damage to okra pods during harvest is 

negligible. During transportation, considerable losses of okra pods occur at the hands 

of ‘Bepari’ every yeardue to bruises particularly due to lack of proper transport 

system. Broken pods are alsofound to be important problems during transportation. In 

case of retailers, the maximum damage occurs to okra pod due to bruises. Other 

damages include cuts, rots, discoloration, over maturity (fibrousness), shrinkage and 

insect infestation. 

4.8 Ripening of fruits and vegetables 
 
Middleman and Faria are usually adulterate fruits & vegetable for getting higher 

price. It causes our health hazards as well as bad impact to foreign buyers. 
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Banana 
 
Climacteric fruits like bananas are subjected to chemical treatments for uniform 

ripening. Growers adopt different methods to accelerate banana ripening, and they 

mostly follow conventional methods of ripening. The ‘Bepari’ and whole salers in the 

banana supply chain are mostly involved in artificial fruit ripening. All ‘Bepari’ are 

involved in banana ripening either by using conventional or chemical methods. The 

conventional ripening methods include application of heat and piling of fruits 

followed by covering with polyethylene sheet. With regard to chemical use, the 

maximum ‘Bepari’ use Harvest to accelerate banana ripening (Photograph:5.30). 

Other ripening chemicals include Profit, Tomtom, Ripen 15, and Harvest. In a survey, 

Hassan (2010) observed that 60-70% of the whole salers were involved in accelerated 

banana ripening. Among them, 36% were engaged in chemical fruit ripening, and 

among the chemicals, Harvest was the mostly used followed by Ripen-15 and 

Tomtom. The present findings arein support of those of Bhuiyan et al. (2009) who 

reported that three-fourth of the banana whole salers were involved in the use of 

different types of ripening agents. In contrast with Bhuiyan et al. (2009), Hassan 

(2010) did not find any use of calcium carbide and formalin in banana ripening and 

preservation, respectively. Most strikingly, the immature and premature bananas are 

mainly sprayed with chemical ripening agents. 
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Photograph 4.28: Immature banana ripening in the assemble market of Madhupur, 
Savar. 

Mango 

Hassan (2010) reported that 4-16% of the growers were involved in ripening of 

mangousing chemicals. Calcium carbide was used by 4-20% mango growers followed 

by Ripen-15 (0-12%). Results also showed that 4-32% growers used straw for 

enhancing ripening, and they (60-92%) mainly sold unripe mature-hard mangoes. It 

was found that 8-20% ofthe ‘Bepari’ was involved in chemical fruit ripening, whereas 

the value was 6-8% in case of the whole salers. 

      

Photograph: 4.29: Mango fruits spread on the floor and ready to receive chemical 
spray for accelerated ripening (A) and mango fruits were subjected 
to chemical spray for accelerated ripening (B)  
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Jackfruit 
 

In the case of jackfruit, both conventional and chemical ripening methods are used. 

Conventional methods include piling of fruits and covering with thick polyethylene 

sheet (Photograph: 4.30). Another method is fruit piercing using iron stick through the 

large fleshy peduncle (Photograph: 4.32). These methods are harmless if no additional 

chemicals are applied.In terms of chemical ripening, Ripen-15 is mainly sprayed over 

jackfruits, especially bythe ‘Bepari’ and wholesalers. Sometimes, chemicals are 

sprayed after piercing the fruit through the fleshy peduncle. As a result, the chemicals 

directly penetrate into the fruit that ripen at a faster rate but pose great danger of 

leaving chemical residues higher than maximum residue levels (MRLs) and ultimately 

affect consumers’ health. 

 

 

Photograph 4.30: Jackfruits that received chemical spray were covered by 
Polyethylene sheet and leaves to raise temperature and accelerate 
ripening. 
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Photograph 4.31: jackfruits are pierced. 

 

Photograph 4.32: Jackfruit piercing in Arad (Storage) 

Pineapple 

Pineapple is one of the very important fruits of Bangladesh, and the production is 

mainly oncentrated in Tangail, Chittagong Hill Tracts and Sylhet. Pineapple is a non-

climacteric fruits (Wills et al. 2004), and should be harvested when the fruits are fully 

mature and ripein the plants for proper taste, flavour and quality. Strangely, a number 

of plant growth. regulators are currently being used by the pineapple growers for 

accelerated ripening while the fruits are still attached with the plants (Photograph: 

4.33). They generally sell the immature or pre-mature fruits to catch the early market 

and obtain more profit. Hassan (2010) in a survey found that only the growers were 
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involved in the use of ripening chemicals for pineapple, and this finding contrasts 

those of other fruits like mango, banana, jackfruit, papaya and tomato. It was 

observed that 80-90% of the growers were involved in spraying ripening chemical 

called Ripen-15. The actual figure may be moresince many of the growers do not 

reveal the actual practice owing to fear of police harassment and related problems. 

The recommended dose of use as per the company suggestion is 10 mL/16 L of water, 

but in many cases they use 50 mL/water (i.e. full bottlein 16 L water). 

 
The ripening chemical has two-fold negative effects on pineapple fruit quality in 

particular. Firstly, pineapple is non-climacteric fruit, and ripening rate (rates of 

respiration and ethylene production) remains mostly unchanged even though ripening 

agents are exogenously sprayed on the fruits. The chemicals only contribute to change 

in the fruitpeel colour from green to yellow resembling complete fruit ripening, since 

the active ingredient, ethephon, is a degreening agent and has senescence properties. 

Secondly, the consumers are deprived from obtaining the optimum taste, quality and 

flavour of this delicious fruit. Many of the growers admitted that these chemicals are 

harmful and should not be used. They also mentioned that these fruits lack taste and 

flavor, and the consumers purchase fruit once would not purchase pineapple again. 

Interestingly, the growers themselves do not consume the fruits that were subjected to 

chemical spray. The growers, and other stake holders of the pineapple supply chain 

also speculated that the heritage of pineapple in Tangail would be irreversibly lost if 

measures are not taken immediately. 
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Photograph 4.33: Immature pineapple being sprayed for degreening (Madhupur, 
Tangail). 

 

Papaya 
 

For papaya ripening, heating is used by the wholesalers. No chemicals were found to 

apply to accelerate fruit ripening. 

     
Photograph 4.34: Papaya fruit ripening using traditional method of piling paper 

wrapped fruits (A) followed by placing heat source (B) and covered 
by thick polyethylene sheet (Sham Bazar,Dhaka). 

 
Tomato 
 
Use of ethylene gas is a recommended practice world wide for uniform ripening, 

especially for commercial purposes. Tomatoes are generally harvested at mature-

green or breaker orturning pink stage and exposed to ethylene. The fruits are 

uniformly ripened and quality is not affected. However, the practice of using ripening 

agent in Bangladesh is different. Here the fruits are harvested at immature conditions 












































































































































