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Executive Summary :

In order to provide maximum possible benefits of the farmers cultivating fruits and
vegetables in underdeveloped regions, several schemes operating in the
economically backward regions like Bihar and Jharkhand, needs to be converged for
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mini-kits with farm inputs, drip irrigation equipment and time to time exposure
visits to commercially successful business conducting organisations in outside the
State. Suitable mechanism/system should be developed to link fruits & vegetable
growing farmers with institutional buyers, processing and value adding units,
organised/ mainstream markets. There is a need of more orientation of farmers
regarding Post Harvest Management activities, more number of training and
exposure visits should be provided. There is also need to arrange and provide
linkages for input services in terms of seeds, fertilizers, irrigation and, financial
services for loans, empanelment of private input companies, linkage with microfinancing institutions and tie-up with universities and private input supplier
companies for demonstration of new techniques in cultivation of high value crops
(HVCs). For enabling and easing the supply chain for transport of produce from field
to market, there should be provision of owned or hired vehicles, common
infrastructure for sorting, grading and packaging activities. For strengthening of the
marketing services, it is necessary to create and establish a continuous and long
term sustainable supply chain, it is recommended to establish linkage with retail
outlets, introduction and retention of more market players, and institutional
linkages and tie-ups.
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Introduction and objectives :
Value chain analyses are traditionally conducted through a combination of
qualitative and quantitative methods, featuring a combination of primary
surveys, focus group work, semi-structured interviews, and secondary data
sourcing. The information is useful in itself to understand the linkages and
structure of the value chain and serves as the basis for identifying many of
the key constraints and policy issues that require further exposition. The
value chain for fruits and vegetables in the economically backward region of
the country i.e. Bihar and Jharkhand (the study domain) is described as
atomistic, with many intermediaries involved without adding any values to it.
The growth of high-value agriculture, the development of institutions for
vertical coordination, and other structural changes in entire value chains
create opportunities for small farmers to raise their income by participating
in the growing markets for high-value agricultural commodities. However,
the changes pose challenges to small farmers because high-value agricultural
commodities often involve greater production and marketing risk. Vertical
linkages between farmers and buyers can overcome these obstacles, but in
some cases buyers feel that small farmers cannot adhere to the quality and
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food safety demands by consumers, leading to the exclusion of these farmers
from supply chains. These trends raise new issues for policymakers who
wish to promote pro-poor agricultural growth.
8201 Project Objectives :


To characterize high value agricultural sector in economically
backward states of India;



To examine different supply chains for major high value crops (HVCs)
in the region;



To assess the policy and institutional environment facing HVCs
marketing; and



To document the key constraints and opportunities for HVCs in
selected states.

8202 Background Information and Importance of the Project :
As the economy grows, the importance of traditional food commodities i.e.
cereals and pulses are declining as compared to high value crops (HVCs) such
as fruits and vegetables. With increase in income, the study shows that the
consumption of HVCs increases more rapidly than the cereals. High value
crops generally refer to crops with a high economic/ market value per
kilograms, per hectare or per calorie, which include vegetables, fruits,
flowers, foliage, condiments and spices (Gulati et al, 2005). A particular
feature of HVCs is that they often do not form major part of the customary
diet of the local population and are mainly grown for their cash values in
domestic and/or export markets.
The pace of these changes is not uniform in all the directions, as in some of
the states of the country, there has been significant up-scaling of modern
supply chains of HVCs, while in economically backward region comprising
like states of Bihar and Jharkhand, the pace is quite slow on account of
structural bottlenecks and plausibly unfavourable policy environment.
Moreover, majority of small and marginal farmers in these regions are
growing HVCs, but the benefits of expected modernized markets are not
translated into their kitty. According to Central Statistical Organisation
(CSO), the value of output from fruits and vegetables alone in Bihar and
Jharkhand constituted 47.25, and 53.23 per cent, respectively in total value of
output from agriculture (excluding livestock & fisheries) in TE 2005-06.
Thus, the share of high value crop in the state economy is considerably high,
though the poverty in these three states are rampant, which underpin the
significance of a study to examine the entire value chains of these
commodities (HVCs) in this economically backward region of the country.
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821

Project Technical Profile :

8211 Technical Programme :
(Indicate briefly plan of procedure, techniques, instruments
materials, organisms, special environments, etc.)

and

special

The study was based on Secondary as well as field survey data. Standard
analytical procedure used in value chain research was applied for the data
analysis. For economics of crop cultivation, tabular analysis was done.
At the outset, field survey will be done at farmers-growers level. The data
collected will be analysed to meet the specific objectives of the study. The second
round field survey will be done for the different kind of intermediaries, agroprocessors, logistic providers, etc. to know the value chains in the selected states.
The study was conducted in randomly selected 2 districts out of major fruits
& vegetables growing in 2 states i.e. Bihar and Jharkhand. Data were collected
at different levels of value chain of HVCs i.e. Primary producers/ farmers,
Middlemen/Aggregators,
Wholesaler/Trader,
Retailer
and
Processor/Logistic Providers. The field data in two states (Bihar and
Jharkhand) was collected with the help of field investigators located in these
2 states.
Total sampling units in each stateFarmers100
Middlemen/Aggregators/ Traders/ Logistic providers/ Retailers –

100

8212 Total Man-months Involvement of Component Project Workers :
Scientific:
822

8 man months per year

Final Report on the Project :
Detailed report containing all relevant data with a summary
(Not exceeding 2-5 pages)

of results

Production trend of major fruits in Bihar and Jharkhand
Fruits and vegetables are important high value crops in Bihar and Jharkhand states.
According to third advance estimates of National Horticulture Board (NHB), Bihar
allocated 301.45 thousand hectares land to fruit crops and 855.6 thousand hectares
area to vegetable crops in the year 2012-13.

Bihar produces a variety of fruits in large quantity. Total area under fruits in Bihar

Value Chains of High Value Crops… |

Page 5 of 35

has marginally increased from 2.76 lakh ha in 2005-06 to 2.96 lakh hectares in
2010-11 (about 5% of net cultivated area), while total fruits production has
increased from 30.68 lakh tonnes in 2002-06 to 39.12 lakh tonnes in 2010-11. It is
the largest producer of litchi, third largest producer of pineapple and fourth largest
producer of mango in the country. There are, by and large, specific districts in the
state, producing specific fruits. For example, Muzaffarpur and Vaishali are leading in
litchi and banana production; Darbhanga, Vaishali and East and West Champaran
are ahead in mango production; and Rohtas and Bhojpur lead in guava production.
Litchi occupies prime position among all fruit crops in Bihar. It has third largest
area (0.31 lakh ha in 2010-11) under cultivation among all fruit crops after mango
(1.47 lakh ha) and banana (0.32 lakh ha). However, in production terms, it stands at
4th position with 2.27 lakh tonnes during 2010-11 after banana (15.17 lakh tonnes),
mango (13.35 lakh tonnes) and guava (2.35 lakh tonnes). Moreover, with the recent
favourable policy thrust to popularize litchi market in the country and efforts of
National Horticulture Mission (NHM), the area under litchi has grown by 1.88 per
cent annually during last 5 years. Unfortunately, the production (CGR 1.87% per
annum) of this wonder crop couldn’t show same result because of stagnating yield
level around 7 – 7.5 t/ha. Although, the stagnation of crop yield has been major
problems in Bihar for most of the fruit crops except for banana, lemon and aonla.
Thus, Bihar is the largest producer of Litchi (50%), ranks third in guava production
while 4th in mango production in India.
Fig 1. Area under major crops grown in Bihar state
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Fig 2. Production of major crops grown in Bihar state

Fig 3. Yield performance of major fruit crops in Bihar state
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Fig 4. Area share of different crops in Bihar during TE 2009-10
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Year TE
2009-10

On the other hand, Jharkhand state allocated 51.5 thousand hectares land to
different fruit crops, among them mango, guava, litchi, papaya, citrus and banana are
important (Fig 5). In terms of production, the state produced about 580 thousand
tonnes of different fruits in the year 2009-10. The state ranks 3rd after Bihar & W.B.
in terms of litchi production.
Fig 5. Area share of different fruit crops in Jharkhand during TE 2009-10

TE 2009-10

Fig 6. Production share of different fruit crops in Jharkhand during TE
2009-10
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TE 2009-10

Production pattern of VEGETABLES
 With 831 thousand ha of area under vege., Bihar produces 14 MMT of
vegetables.
 In Jharkhand, vegetable occupies 227 thousand ha area and produces 3.4
MMT.
 Bihar is Net Surplus while Jharkhand is Net Deficit in vegetables.

Year TE
2009-10
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Year TE
2009-10

 Bihar is the 2nd largest producer of cauliflower (18%) & Okra (17%), 3rd
largest producer of brinjal (12%), cabbage (11%) & Potato (17%) in
India.
 The state also ranks 4th onion production (8%).

Year TE
2009-10

Year TE
2009-10
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Though, the share of Jharkhand state in vegetable production in India is
comparatively small, however, it produces 5-9% of cabbage,
Cauliflower, Okra & peas, besides almost all other vegetables grown in
the state.
Due to the highly perishable nature of these products, this sector requires a
high degree of coordination between the different actors along the chain and
each stage requires a strong emphasis on workforce development to drive
both productivity and upgrading. Logistics and transportation are key
supporting activities in the fruit and vegetable value chain. These functions
ensure the perishable product reaches its destination in good condition. Cool
storage units should be used throughout the chain to keep the produce fresh
to ensure timely delivery. However, in the economically backward regions
like Bihar and Jharkhand states, these ancillary facilities are badly lacking.
In general, the main stages of the value chain of high value crops include:
Inputs: Elements needed for production, such as seeds, fertilizers,
agrochemicals (herbicides, fungicides and pesticides), farm equipment, and
irrigation equipment.
Production: Includes the production of fruit and vegetables and all
processes related to the growth and harvesting of the produce, such as
planting, weeding, spraying, and picking.
Packing and Cold Storage: Grading, washing, trimming, chopping, mixing,
packing, and labelling are all processes that may occur in this packing stage
of the value chain.
Processed Fruit and Vegetables include dried, frozen, preserved, juices,
and pulps. Many of these processes add value to the raw product by
increasing the shelf life of the fruit and vegetables.
Distribution and Marketing: The produce is distributed to different
channels; including supermarkets, small scale retailers, wholesalers, and
food services.
Trend in consumption of fruits & vegetables in the study area
The per cent increase in the monthly per capita expenditure (MPCE) in 2010-11
over 2001-02 is presented in the figure 1, the per cent increased in MPCE of
vegetables in Bihar rural area was 175 per cent, whereas it 124 per cent for urban
areas. Similarly, the per cent increased in PMCE for vegetables in Jharkhand was 134
while it was 137 in urban areas of Jharkhand. The all India per cent increased in
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MPCE for vegetables were 165 in rural area as against the 149 per cent in urban
areas. Also, the PMCE per cent increased for fresh fruits were 231 and 199 in rural
and urban areas of Bihar, respectively. Whereas, for Jharkhand the PMCE per cent
increased for fresh fruits in rural and urban were 294 and 303, respectively. And for
all India, the per cent increased in MPCE for fresh fruits were 208 and 244 in rural
and urban areas, respectively. In case of total food, there found 109 per cent
increased in MPCE in rural areas of Bihar while it was 110 in urban areas. Similarly,
in Jharkhand the increased in total rural food 102 and in urban total food was 113
per cent. The all India MPCE increased percentages were 117 and 119 for rural and
urban areas, respectively.

Fig 1. Change in Monthly Per capita expenditure
The total fruit production in Bihar during TE 2009-10 depicted in the figure
below shows that banana had the major share in fruit production with the
production of 1416.8 thousand metric tonnes followed by Mango (876 Thousand
Metric tonnes) and Guava (236 Thousand Metric tonnes). Citrus rank fourth in fruit
production in the state with the production of 225.5 thousand Metric tonnes
whereas litchi occupied the fifth position in the production (224 Thousand Metric
tonnes). The fruits like pineapple and Papaya were also produced in the state with
production of 122.5 and 38.4 Thousand Metric tonnes, respectively. The other fruits
were accounted 291.2 Thousand Metric tonnes production in the economy of Bihar.
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Fig 2. Fruit Production in Bihar (‘000 MT) during TE 2009-10
The figure 3 shows that mango was the predominant crop in the production of
fruits in the state with the production of 254.3 Thousand Metric tonnes followed by
Guava (84.4 Thousand Metric tonnes) and Banana (55 Thousand Metric tonnes).
Citrus and Litchi ranked fourth and fifth, respectively, in production with the
production of fruit 53.3 Thousand Metric tonnes and 51.1 Thousand Metric tonnes,
respectively.

Fig 3. Production of fruit in Jharkhand (‘000 MT) in TE 2009-10
The vegetable production in Bihar is shown in the figure 4, potato crop has
dominated in vegetable production of the state while Brinjal secured the second
rank. Tomato and cauliflower ranked third and fourth, respectively. Onion, Okra and
cabbage were also cultivated with production of 972, 754.1 and 689 thousand
metric tonnes, respectively. The contribution of other crops were accounted to
2706.7 thousand metric tonnes.
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Fig 4. Vegetable production in Bihar (‘000 MT)
In Jharkhand, types of vegetables grown are very much diversified. Most of
the farmers growing vegetables usually have mixed kind of vegetables production
growing more than one vegetables in the same field as intercrop.

Findings from field survey
The study was conducted in Bihar and Jharkhand states. For the study two districts
from each state were selected namely Muzaffarpur and Nalanda districts from Bihar
whereas Ranchi and Gumla districts from Jharkhand. A sample of 100 farmers was
drawn from four districts of two states. Also, 20 middlemen/aggregators, 20
wholesaler/traders and 40 retailer (20 retailer each state) were sampled for the
study.
In the selected study area of Jharkhand, the majority of farmers were cultivating
Tomatoes, Potatoes, Onion, Bhendi and Cabbage but the Onion acreages were more
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under cultivation followed by Potatoes, Tomatoes and Bhendi while in productivity
Cabbage stand first in the selected area followed by cauliflower onion and Brinjal.
Table 1. Vegetables grown by the sample farmers in study area of Jharkhand
state

Onion

No. of
farmers
growing
33

Chilli

Vegetable
crops

Area in
acres

Average area/
Yield (t/acre)
farm (Acre)

42.33

1.28

7.9

14

17.65

1.26

2.43

Brinjal

24

30.2

1.26

7.50

Gourd

9

11.1

1.23

4.86

Lauki

12

14.7

1.23

Jackfruit

22

26.6

1.21

Ginger

13

15.5

1.19

Potato

36

41.23

1.15

3.25

Bhendi

31

35.1

1.13

3.65

Cauliflower

26

25.2

0.97

8.05

Tomato

39

37.8

0.97

7.45

Cucumber
Bitter
gourd
Cabbage

18

17.25

0.96

25

23.76

0.95

29

23.52

0.81

8.86

Peas

16

12.4

0.78

4.00

Kakdi

11

8.15

0.74

Spinach

14

9.2

0.66

Carrot

17

10.2

0.60

7.29

Beans

13

7.55

0.58

3.06

Radish

17

9.8

0.58

7.20

6.48

In the selected study area of Jharkhand, the majority of the farmers were growing
Guava followed by Mango, Papaya and Litchi with the area of 517.9, 35.78, 22.67
and 11.75 acres, respectively. The average area per farmer was 8.78 acres for guava,
0.61 acres for Mango; 0.38 acres for papaya and 0.20 acres for Litchi. The
productivity of papaya was more i.e. 32.39 t/acre followed by banana, Guava and
Mango with yield 12.90, 4.86 and 2.43 t/acres, respectively.
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Table 2. Fruits in study area of Jharkhand
Fruit crops
Guava
Mango
Papaya
Litchi
Water melon
Banana
Custard apple

No. of farmers
growing

Area in acres

Avg area per
farmer (Acre)

Yield (t/acre)

59
48
42
6
9
8
2

517.9
35.78
22.67
11.75
4.52
4.3
0.1

8.78
0.61
0.38
0.20
0.08
0.07
0.002

4.86
2.43
32.39
2.02
-12.90
--

Area under fruit cultivation in sampled farmers in Jharkhand
The Guava dominated in the area (85%) under fruits cultivation of sampled famers
in Jharkhand followed by mango, papaya, litchi and other crops.

There were four different types of market channels observed in study area. The
main market channel followed (40%) was fourth one i.e. Producer Wholesale
market /Big trader Local traders Retailers. Similar percentages of participants
(15%) were following the channel I and channel III while 20 per cent participant
preferred channel II i.e. Producer  Local trader  Retailer.
Supply chain/ Market channels:
Channels

Participants
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Channel I

Producer  Consumer

15 %

Channel II

Producer  Local trader  Retailer

20 %

Channel III

Producer  Weekly Haat Retailers 
Consumer

15 %

Channel IV

Producer Wholesale market /Big trader
Local traders  Retailers

40 %

The data presented in the table 3 shows that most of the farmers were preferred to
sell their produce in wholesale market followed by in weekly haat and to the
middlemen at field level. Mango crop was mostly sold in wholesale markets by
farmers followed by guava and khata. Whereas, in weekly haat Mango and Guava
fruits were mostly preferred for sells by the farmers. Also, Mango and Guava were
sold to middlemen at field level.
Table 3. Preference of agency for selling the fruits by farmers

Fruit
crops
Banana
Coconut
Guava
Katha
Lemon
Mango
Papaya
Custard
apple
Watermelon
Total

Weekly
haat/
field
(i)
1
1
6

7
1

Retail
chain at
field
(ii)

Retail
chain to
their
store
(iii)

Middleme
n at field
(iv)

Wholesale
market
(v)

(i) &
(v)

Others

2
3
1

2

1
2

4
1
1
5
2

7
7
1
22
4

2

7
1

2

10

2

1
2
17

6

4

13

47

From the table 4, it could be inferred that the majority (88%) farmers were selling
their produce immediately after harvesting and 7 per cent farmers were stocking it
for 3 days. Mango was the fruit which was mostly sold immediately after the
harvesting (42%) followed by Guava (24%) and Papaya (8%). The percentage of
farmers stocking their produce for 4 days and 1-2 days were 3 per cent and 2 per
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cent, respectively.
Table 4. Stocking Behaviour of fruits growers

Banana
Coconut
Guava

Sold
immediately
1
1
24

Katha
Lemon
Mango
Papaya

5
2
42
8

1

Custard apple

2

1

Watermelon
Total

3
88

Fruit crops

1-2 days

3 days

4 days

Total

1

1

3
1
24

3
2
1

2

9
2
44
10

1

3
7

1
3

4
100

From perusal of the table 5, it is obvious that the majority of farmers were selling
their vegetables to the wholesalers followed by at weekly haat and to middlemen at
field level. Cabbage was the crop mostly sold by the farmers to the wholesalers
followed by cauliflower, Onion and Bhendi.
Table 5. Preference of agency for selling the vegetables by farmers

Vegetable
crops
Cabbage
Onion
Cauliflowe
r
Bhendi
Tomato
Potato
Brinjal
Bodi
Lauki
Bitter
gourd
Peas
Radish

Weekly
haat/
field
(i)

Retail
chain at
field
(ii)

4
2

1
3

Retail
chain to
their
store
(iii)
2

4
4
4
2
1
2
1

1

1

2
1
1
1

1

2

2

3

1
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1

Middleme Wholesale
(i) &
n at field
market
Total
(v)
(iv)
(v)
1
5

14
10

5

25
22

2

13

2

21

3
3
1
2
4
2

10
9
8
6
5
8

1
1
2
3

20
17
16
13
13
12

1

5

2

12

2

5
2

5
1

10
10
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Spinach
Beans
Gourd
Cucumber
Ginger
Parwal
Carrot
Bathua
Chilli
Beet root
Total

3
1
2
1
1
1
1
2
1
1
48

1
1
2

1
1
1

1

1

1
17

8

34

4
3
2
5
4
3
4
2
1
2
131

8
8
8
7
6
6
5
4
4
3
265

2
2

1
27

Cabbage was the vegetable mostly preferred by the farmers for immediate sell
followed by cauliflower, Bhendi and onion. Potato and Onion were stocked by the
farmers up 6 and 5 days, respectively.
Table 6. Stocking behaviour of Vegetables by Selected Farmers
Vegetable
Immediatel
crops
y
Cabbage
23
Cauliflower
21
Bhendi
20
Onion
18
Tomato
18
Bodi
14
Potato
14
Brinjal
13
Lauki
12
Bitter Gourd
11
Peas
11
Raddish
9
Beans
8
Gourd
8

1-2 days

3 days

5 days

6 days

2

2

2

2

1
1

From the table 7 below indicates that the majority of the farmers (37.37%) were
receiving payments within a week after selling their produce. Equal majority of
farmers 23.23%) were getting their payment at the time of sale and within the
month while 16.17 per cent were taking their payment in the form of advance.
Table 7. Receipt of Payments by Farmers for Selling Fruits and Vegetables
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Nature of Payment

No. of responses

At time of sale

23

Percentage
23.23

Within a week

37

37.37

Within a month

23

23.23

Advance drawn

16

16.17

99

100

Total
Modern Retail Stores in Jharkhand

The survey was also conducted in 4 modern retail stores of Reliance Fresh and Big
Bazar in Ranchi. The majority of organized retailers were sourcing vegetable from
aggregators/ middle and farmers. Cabbage was the mostly sourced vegetable from
aggregators followed by farmers.
Table 8. Sourcing vegetables by organized retailers at Ranchi
Vegetables

Sourced from farmers

Bitter Gourd

Sourced from
aggregators
1

Cabbage

2

3

Carrot

1

1

Cauliflower

1

1

French Beans
Kundari

1
1

Okra

1

Pumpkin

1

Parwal

1

Total

6

9

The modern retail stores were also asked about their major problems in sourcing
and handling of fresh fruits and vegetables grown locally. From table 9, it could be
inferred that high transportation cost from field was ranked first and cheaper price
in local mandi was ranked second by the fruit as well as vegetable growers. Assures
quantity of supply from farmers, pre-defined quality or crop variety from farmers
and problems with aggregators were ranked third, fourth and fifth, respectively by
fruit growers whereas problems with aggregators, assured quantity of supply from
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farmers and pre- defined quality or crop variety from farmers were ranked third,
fourth and fifth by vegetables growers, respectively.
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Table 9. Garrett scoring of major problems in dealing with F&V by organized
retail store
Rank by vegetable
Problems
Rank by fruit growers
growers
Assured quantity of
3
4
supply from farmers
Pre- defined quality or
4
5
crop variety from farmers
Transportation cost
from field high
Price in local mandi is
cheaper
Problem with aggregators

1

1

2

2

5

3

The data presented in Table 10, indicates that the majority of famers (90.12%)
revealed that unavailability of fertilizer on time was the major constraint faced by
them followed by high price of fertilizer(58%) and difficulty in access of
institutional credit (34.53%). Difficulty in getting quality seeds/ planting materials
was expressed by 33.55 per cent of the farmers whereas very meager percentage
(2%) of farmers revealed the no soil testing done as the major constrained faced by
them in the production of fruits and vegetables.
Table 10. Production constraints faced by farmers
S.
No.

Percentage of respondent
farmers

Constraints

1.

Difficulty in getting
planting materials

2.

Fertilizer price is very high

58.00

3.

Availability of fertilizers on time

90.12

4.

Frequent occurrence of pests & disease

29.74

5.

Soil testing done

2.00

6.

Access to institutional credit

34.53
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Infrastructure supporting Fruits & Vegetables sectors
In the study area, there was no aggregation point, where farmers could bring their
produce at one point. Local/traditional Haats were present but without any basic
facility. At weekly haats, they don’t have even shade. The Grading, packaging and
sorting facilities were not available in any area. Farmers were doing grading and
packaging in their house and then sell it to middlemen. One privately owned multipurpose cold storage was available near Ranchi city and two in Gumla, with very
little capacity to store vegetables but these multi-purpose cold storages were mainly
used to store potato and carrot. The soil testing lab was available at KVK but with
insufficient capacity. Connectivity to other parts of district was well. Irrigation
facilities were mostly managed privately through Dug-well and ponds (Mostly dry
during summer).
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DIFFERENT KIND OF SELLING PRACTICES OF FRUITS & VEGETABLES IN JHARKHAND
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Cold storage capacity in Bihar and Jharkhand states

Bihar has 246 cold storages with 1.15 MMT capacity as on December 2010 and,
mostly in private sector. Most of these cold storages are used for potato storage,
thereby the utilization capacity is 35-40 per cent. Only 18 cold storages are
multipurpose.
In Jharkhand, out of 45 cold storages, 8 are in co-operative sector with total capacity
of 0.17 MMT capacity. As many as 37 are multipurpose.

Additional Capacity requirement
Keeping in view the production profile of fruits and vegetables in these two states,
even with conservative requirement of cold storing 20 per cent of total production,
there is requirement of additional 470 cold storages in Bihar and 130 cold storages
in Jharkhand states with capacity of 5000 metric tonnes capacity each, which seems
to be daunting task for both the states. Furthermore, the additional cold storages are
required for multipurpose.
Production in MMT, TE 2009-10
Fruits

Vegetables

Total

20%

Bihar

3.5

14

17.5

3.5

Jharkhand

0.7

3.4

4.1

0.82
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COLD STORAGE REQUIREMENT
Available
Qty to be stored capacity MMT
MMT

Required
capacity MMT

No. of Cold
storage with
5K MT

Bihar

3.5

1.15

2.35

470

Jharkhand

0.82

0.17

0.65

130

Conclusion
From the study, it emerged that the farmers engaged in cultivation of fruits and
vegetables in Jharkhand states are small and marginal. They produce a number of
vegetables and selected number of fruits on their small holdings. However, in the
lack of supporting infrastructure, most of them are directly bringing their produce
to wholesale market in the city and selling at low price. These farmers are also not
availing the cheaper source of credit from institutional sources, on account of
several reasons. Modern retail stores existing in state capital have limited reach to
the study area for sourcing their materials. Interestingly, there co-exists different
kind of supply chain for such products.

CASE STUDY- LITCHI in Bihar
Litchi is one of the most important fruit crops in Bihar state. As discussed earlier,
the state produces more than 50 per cent of total litchi produced in India. The
harvesting season of the crop is quite short i.e. May-June months. Fruit bearing
starts from 6th year of the age of the tree and economic yield comes at the age of 910 years depending on variety and management practices. It is highly perishable
fruit as until it is not stored in clod chain, the quality of fruits starts deteriorating
after 2-3 days of harvest. The fruit being non-climacteric in nature, the colour and
quality of the fruits are determined at the time of harvest itself. Shelf life of the fruits
can be increased to 2-4 weeks by maintaining temperature of 1.6 to 1.7oC after
harvest.
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Litchi harvested with twig and leaves

Value Chains of High Value Crops… |

Litchi:Fruit, White pulp & Seed

Page … of …

Characterization of litchi growing areas in Bihar
Out of 38 districts in Bihar state, litchi is presently grown in 27 districts. However,
on the basis of TE 2010-11, only 5 districts together constitutes about 55 per cent of
total area cultivated under litchi in Bihar and contributes about 57 per cent of the
total production in the state. These districts are Muzaffarpur, Vaishali, Sitamarhi,
West Champaran and East Champaran. Besides, area under 9 districts (Purnea,
Katihar, Madhubani, Saran, Siwan, Gopalganj, Sheohar, Darbhnaga, and Samastipur)
constitutes 2-5 per cent of total litchi area in the state and these districts also
contribute 2-5 per cent each to the total production. These 9 districts together
contribute 31.17 per cent of litchi production. Remaining 13 districts have very
small area under this crop and individually contributes less than 2 per cent of total
production. Together these are contributing around 12 per cent.
These districts are traditionally flood prone. Major litchi growing districts fall under
high rainfall region, where annual rainfall ranges between 1040-1700 mm.The soil
is mostly sandy loam and clay loam. Except in East- and West- Champaran, where
canal irrigation is prevalent and irrigating 18 and 32 per cent of total irrigated area,
but in rest 3 districts, farmers depend on private tubewells of irrigation purposes.
These districts are also known for high yield of major cereals i.e. rice, wheat and
maize. Besides, other fruits and vegetable production is quite extensive in these
regions.
53.71

Area and production of litchi in major 5 districts in TE 2010-11
60.00

Area ('000 ha)
Production ('000 tonnes)

26.56

50.00

3.56

13.26
1.85

15.29

2.04

10.00

2.15

20.00

7.25

30.00

15.24

40.00

0.00
Muzaffarpur
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Land utilisation pattern of major litchi growing districts

Net sown area (%
of geographical
area)
Cropping
intensity (%)
Land under tree
crops (% of
geographical
area)

Muzaffarpur

Sitamarhi East
Champaran

Vaishali

70.4

West
Champara
n
57.2

68

48.6

156

144

126

140

153

5.4

6.3

6.2

1.3

4.8

62.1

Map of Bihar indicating major litchi growing districts
For detailed study to understand litchi value chain, Muzaffarpur district was
purposively selected, as the district has largest area (24% of total) under the crop as
well as contributes maximum (25% of total).Two blocks- Minapur and Mushari and
2-3 villages from each block was randomly selected. The wholesaler and traditional
retailer were randomly selected from Muzaffarpur market. The important
parameters covered in data collection are number of orchards, orchard size,
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production, productivity of litchi cultivation, popular litchi varieties grown in the
study area, farmers experience in litchi cultivation, production practices and
technologies adopted in litchi cultivation, technological supports received from
different organisation and economic viability. The study covered in detail the
marketing and post-harvest management practices.
Composition of sampled stakeholders in Bihar state
Chain link

Number

Chain link

Number

Farmer-producers

50

Wholesale trader

6

Traditional

10

Intermediary

retailer
-

Middleman
aggregator

10

Litchi Value Chain Mapping
Litchi is a non-climacteric fruit, therefore the quality, color and flavor are all
determined at the time of harvest. The decision on harvest time is made primarily
by the pre-harvest contractors based on their convenience, as majority of farmers
sell their produce on pre-harvest contract (PHC) basis. Maturity of the fruits is
indicated by the redness of the fruit and its size. Litchi fruits are harvested in
bunches along with a portion of the branch and a few leaves as it prolongs the
storage life of fruits. Litchi being a temperature sensitive fruit, the access to market
is constrained by unavailability of cool chain facilities to transport it to distant
markets. It is important to reach the produce to distant locations at ambient
temperature within 24-36 hours after plucking, in order to retain its desired colour.
Marketing channels
Pre-harvest contractors (PHC) are the most important players in the existing
marketing channel of litchi. In the study area, out of 50 farmers, 21 sold their
produce to PHCs, 7 sold directly in the wholesale market, 6 sold to retailers/
vendors at their fields and rest 15 farmers resorted to directly sell to the consumer
in local market. Thus, the PHCs (contractors) became important part of the litchi
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ecosystem, as the major market for the produce are located at far-off places and
historically poor infrastructure in the district compelled the farmers to sell their
produce before harvest. The medium and large PHCs work with traders located in
distant cities like, Delhi, Mumbai, Kanpur, Gorakhpur, Chennai, Lucknow, while
smaller PHCs collect the crop from remote villages and sell to the trader within
state. PHCs surveys the orchards well in advance and take on lease at the time of
flowering season (February-March). Mostly the contracts are done annual basis,
while some absentee farmers do contract for longer period to reduce risk even at
lower return.
Thus in the litchi market, there are several marketing channels co-existing:
1. Farmer- PHCs- Distant wholesaler- Distant retailer- Consumer
2. Farmer- PHCs- Processor (Though not found among the sample)
3. Farmer- Local wholesaler- Distant retailer- Consumer
4. Farmer- Local wholesaler- Local retailer- Consumer
5. Farmer- Local retailer- Consumer
6. Farmer- Consumer

Local vendors selling litchi in Muzaffarpur market
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Traditional Supply Chain misses Value
Lack of information regarding
improved production practices

No information for post-harvest

Delayed price discovery

PHCs at lower price


No value addition
Risk free income
Multiple handling leads to wastage
and quality deterioration

No cold chain facility utilized




Price and income risk
15-20% wastage of
fruits

Leftover unsold fruits

Smaller economy of
scale



Very high price
Quality not assured
Quantity also
restricted in distant
market

Available only for very
short period
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8221 Achievements in Terms of Targets Fixed for Each Activity :
8222 Questions - Answered :
- who are the actual growers of high value crops in poor region?
- what are the constraints in growth of HVCs market?
- are the existing supply chains in HVCs are sufficiently creating value for its stakeholders?
- what are the institutional and policy environment which can provide fillip to the sector?
8223 Process/Product/Technology/Developed :
8224 Practical Utility :
(Not more than 150 words)
8225 Constraints, if any :
823

Publications and Material Development :
(One copy each to be supplied with this Proforma)

8231 Research Papers :
8232 Popular Articles :
8233 Reports :
8234 Seminars, Conferences and Workshops (Relevant to the Project) in
Scientists have Participated :
(List abstracts forwarded)
824
825

Infrastructural Facilities Developed :
(Details of field, laboratory, notebooks and final material

which

the

and their location)

Comments/Suggestions of Project Leader regarding possible future line of work that
may be taken up arising out of this Project :
Part - IV : Project Expenditure
(Summary)
Year ____________

830

Total Recurring Expenditure :

8301 Salaries : (Designation with pay scale)
Estimated

Actual

2
i) Scientific
ii) Technical
iii) Supporting
iv) Wages
-----------------------------------Sub-total
-----------------------------------8302 Consumables :
i) Chemicals
ii) Glasswares
iii) Others
------------------------------------Sub-total
------------------------------------8303 Travel :
8304 Miscellaneous :
(Other costs)
------------------------------------8305 Sub-total
(Recurring)
831

-------------------------------------

Non-recurring Expenditure :
(Equipment and works)
i)
ii)
iii)
------------------------------------

832 Total
(830 and 831)

-----------------------------------Part - V : DECLARATION

This is to certify that the final report of the Project has been submitted in full consultation with
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3
the Project Workers as per the approved objectives and technical programme and the relevant
records, notebooks and materials are available for the same.
Signature of the Project Investigator :
Co-investigators : 1
2
3
Signature & Comments of the Head
of the Division/Section :
Signature & Comments of the
Joint Director (Research) :
Signature & Comments of the
Director :
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