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Major Activities  

    Research  

Project :1 Understanding makhana production system 

The survey work in remaining two selected 

districts viz. Darbhanga and Purnia were concluded 

and data was collected from 400 makhana growers.  

Other informations such as price and marketing of 

makhana, cooperative society, etc. was also collected 

from other stakeholders involved in makhana 

production and marketing. The information on social profile of makhana growers included cast, 

education, sex, occupation etc. The present cost of cultivation was studied for both pond and field 

situation of makhana cultivation which include labour, fertilizers and manure, irrigation and land rent. 

The various marketing channels were also studied.  Apart from this, study was conducted on physical 

and chemical parameters of soil sediments and water of selected ponds. 

 1. (a):   Socio-institutional parameters affecting makhana production and livelihood system of 
makhana  

  
 

Four hundred makhana farmers 200 each from 

Darbhanga and Purnea districts were surveyed and 

their responses were analysed to understand their 

Socio-economic profile. It was revealed that cent 

percent makhana cultivation is done by Sahni 

community as main occupation in Darbhanga district. 

In Purnea, only 16 per cent cultivation of makhana is 

done by Sahni Community (Fig.1).  Male and female 

literacy in Darbhanga is 28.5 and 8 percent 

respectively whereas in Purnea, male and female 

literacy is 63 and 68 percent respectively. In 

Darbhanga district, only 9.5 percent have Pukka houses and rest 90.5 percent live in either mud houses or 
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Fig.1 Social strata of makhana grower in Purnea district 
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in hut. Condition of makhana farmers of Purnea is better than farmers of Darbhanga and 26 percent of 

them live in Pukka houses and 12 percent also own tractor. Similarly, in Purnea, 55.5 percent makahna 

farmers are capable to save or deposit Rs 10,000- 15,000 annually but in Darbhanga hardly one percent 

farmers are able to save Rs 10,000 -15,000 annually.  

 1. (b):  Cost of production and input output relationship in makhana production  

A survey has been undertaken in makhana growing areas of Darbhanga, Madhubani, Katihar 

and Purnea districts based on structured schedules. Data from all the districts has been collected and is 

being analysed. Cost and return analysis of data collected from Purnia and Darbhanga districts are as 

follows. 

Purnia  

In Purnia district, makhana is produced under two different conditions - one is field situation 

and the other is pond situation. Economics were worked out for both the situations. Total cost of 

production of makhana in pond situation and field situation was Rs. 31800 per ha and Rs. 52530 per 

ha respectively. Total cost was higher in field situation due to the application of more inputs and better 

management when compared with pond situation. Human labour was the major cost component in 

both the situations contributing to 69 to 83 percent of total cost. Harvesting is the single major 

operation which consumed highest human labour in both the situations. Cost of irrigation was higher 

(Rs. 5197 /ha) in field situation when compared with pond situation (Rs. 1798 /ha). Cost of bullock/ 

machine labour, fertilizers and manures amounted to Rs. 2025, Rs. 1566 and Rs. 896 per ha in field 

situation where as these costs were absent in pond situation. Rent of land/pond was Rs. 2686 per ha in 

pond situation and Rs. 4986 per ha in field situation. Gross income obtained was Rs. 61542 per ha in 

pond situation and Rs. 87659 per ha in field situation. Net income was also high (Rs. 35129 / ha) in 

field situation as compared to pond situation (Rs. 29742 / ha).  

Table: 1 Costs and returns in makhana production in Purnia district 

 
Particulars Pond Situation Field situation 

 
Cost 

(Rs./ha) 
Percentage 

to total 
Cost 
(Rs./ha) 

Percentage 
to total 

Fertilizers 0 0.00 1566 2.98 
Compost 0 0.00 896 1.71 
Pesticides 875 2.75 1654 3.15 
Machine/bullock labour 0 0.00 2025 3.86 
Human Labour 26441 83.15 36206 68.92 

1. Transplanting 458 1.44 1536 2.92 
2. Weeding/cleaning 2634 8.28 1536 2.92 



3. Gap filling 804 2.53 403 0.77 
4. Chemicals application 423 1.33 625 1.19 
5. Irrigation 583 1.83 1425 2.71 
6. Harvesting 21540 67.73 30681 58.41 

Irrigation cost 1798 5.65 5197 9.89 
Land rent 2686 8.44 4986 9.49 
Total 31800 100 52530 100 
      
Gross income 61542   87659   
Net income 29742   35129   

 

Darbhanga 

In Darbhanga total cost of cultivation ranged from Rs. 28330 in private ponds to Rs. 30662 in 

government ponds. In this district total cost was more in government ponds due to higher cost incurred 

for transplanting, weeding and cleaning. Here also human labour cost accounted for 81 percent of total 

cost. It was Rs. 26586 per ha in government ponds and Rs. 22730 per ha in private ponds. Among 

various activities harvesting consumed highest labour followed by weeding/cleaning. Rent of pond 

was Rs. 2538 per ha in government ponds and Rs. 4692 per ha in private ponds. Gross income in 

makhana cultivation was found to be Rs. 47404 per ha and net income was Rs. 20592 per ha. Much 

difference was not observed in income between government and private ponds. 

Table 2. Costs and returns in makhana production in Darbhanga district 
 

Particulars 
Government ponds 

  
Private ponds 

  
All 

  

  
Cost 

(Rs./ha) 
Percent 
to total 

Cost 
(Rs./ha) 

Percent 
to total 

Cost 
(Rs./ha) 

Percent 
to total 

Fertilizers 0 0.00 0 0.00 0 0.00 
Compost 0 0.00 0 0.00 0 0.00 
Pesticides 590 1.92 396 1.40 403 1.50 
Machine / Bullock 0 0.00 0 0.00 0 0.00 
Human Labour 26586 86.71 22730 80.23 21853 81.50 

Transplanting 2247 7.33 1135 4.01 1250 4.66 
Weeding/cleaning 2941 9.59 1641 5.79 1753 6.54 
Gap filling 1610 5.25 968 3.42 1013 3.78 
Chemicals 
application 150 0.49 0 0.00 26 0.10 

Irrigation 205 0.67 0 0.00 35 0.13 
Harvesting 19434 63.38 18986 67.02 17777 66.30 

Irrigation cost 947 3.09 512 1.81 552 2.06 
Land rent 2538 8.28 4692 16.56 4004 14.93 
Total 30662 100.00 28330 100.00 26812 100.00 
           



Gross income 51823   50630   47404   
Net income 21162   22299   20592   

 
 1. (c):  Price and marketing of makhana  
                  

 The sub project was started with the twin objectives of identifying the channels of marketing 

and studying the marketing margins in each channel. For this, survey of randomly selected 200 

makhana growers, 30 processors and concerned wholesalers, commission agents, pre-harvest 

contractors, retailers etc in each of the four selected districts viz., Darbhanga, Madhubani, Katihar and 

Purnia has been conducted. 

 

Information from about 10 retailers, 5 middlemen & 10 big traders from each of the districts 

has been collected. The retail variations in prices of Makhana in the selected districts in different 

months of the year are depicted in Fig. 1. 

 

 

 

 

 

 

 

 

 

 

From analysis of data collected from middlemen, it was found that about 70 % of  

them belonged to business caste whereas 30 % belonged to Marwari caste. They were doing 

the marketing in their own house. They used to purchase Makhana Lawa from the Phodias (80%) and 

farmers (20 %). Purchase cost of Makhana pop ranged from Rs. 50 – Rs. 80 per Kg. Sale price of 

Makhana ranged from Rs. 70 – Rs. 100 per Kg. Average marketing of about 300 q was done by each 

of them. They used to sell to the big traders of the district. During Jan-July sale price used to be more 
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Retail prices of Makhana in Madhubani
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Retail prices of Makhana in Darbhanga

85

90

95

100

105

110

1 2 3 4 5 6 7 8 9 10 11 12

Months

P
ric

e 
(in

 R
s.

)

Sale Price

Purchase Price

 

Retail prices of Makhana in Purnia
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Wholesale prices of Makhana in Darbhanga
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Wholesale prices of Makhana in Purnia
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Wholesale Prices of Makhana in Madhubani
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Wholesale prices of Makhana in Katihar
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where as during Aug-Dec it used to be less. Associated transportation cost during purchase of 

Makhana is Rs. 0.50-2.00 per Kg and during its sale is Rs. 2.00 – 5.00 per Kg.  

From the data collected from traders, it was found that majority of them (55 %) also belonged 

to business caste. The other castes associated with makhana marketing are Marwari followed by Koeri 

& Sahni. They were doing the marketing in their own house with the help of permanent hired labour. 

The wholesale variations in prices of Makhana in the selected districts in different months of the year 

are depicted in Fig. 2. 

The main problems associated with makhana marketing are high transportation cost in selling, 

less consumption, long distance of wholesale mandi’s, high fluctuation in rates, no export in gulf 

countries, and lack of popularity particularly in South India. 

 

 

 

 

 

 

 

 

 

 

 

 

The prevailing marketing channels observed in Darbhanga & Madhubani is 

 
Farmers        Middlemen     Traders   Wholesale market    Retailers       Consumers 
 
The prevailing marketing channels observed in Purnia & Katihar is 
 
Farmers        Phodias             Middlemen      Traders   Wholesale market    Retailers 
          Consumers 
 
 1.(d):Production, Environment and Management Aspects   of Makhana Cultivation  

 

Twenty Makhana Culture ponds of Madhubani and twenty similar Government and Private Ponds of 

Purnea District were selected from October 2006 to March 2007 for investigation of Physico-chemical 

parameters such as temperature, pH, dissolved oxygen, free CO2, total hardness, total alkalinity, calcium, 



magnesium, phosphate, phosphorus, nitrate, nitrogen and silicate. The soil parameters included were pH, 

electrolytic conductivity, organic carbon, potash, phosphorus and nitrogen. Physico-chemical parameters of soil 

sediments of ponds of Purnea in March 2007 recorded pH 6.8 to 7.2, Electrolytic conductivity EC (ds/m) 0.76 

to 0.77, Organic Carbon 5.6 to 5.4 %, Available Potash (mg/100g) 15.3 to 24.6, Available Phosphorus 

(mg/100g) 5.1 to 5.5 and Available Nitrogen% 0.087 to 0.093 respectively. Physico-chemical parameters of 

water in 23 ponds of Madhubani  in March 2007 showed pH 6.7 to 7.2, Electrolytic conductivity EC (ds/m) 

0.68 to 0.79, Organic Carbon % 6.1 to 6.2, Available Potash K2O (mg/100g) 19.5 to 18.3, Available 

Phosphorus (mg/100g) 6.0 to 6.1, Available Nitrogen% 0.096 to 0.090 respectively. 

 

Project 2:         Participatory Impact Assessment of Agricultural Technologies on    
                         Farmers Livelihood in Eastern Region  
   

The study was undertaken with the twin objectives of studying the adoption of the technologies 

developed by the Institute and its possible impact on livelihood of farmers. The required data 

collection for impact assessment of Rainy season cultivation of tomato and Multi-tier cropping system 

has been concluded. Apart from this, survey on well structured schedules at Patna has been also 

conducted to measure the impact of Zero Tillage on farmer’s livelihood and to verify the results of 

earlier survey conducted for the same purpose. The results of both the survey were found to be in 

conformity with each other.  

The impact assessment studies of Rainy season cultivation of tomato were carried out in four 

blocks viz. Ormanjhi, Silly, Khijri, in Ranchi district and Ghaghara in Lohardaga district of Jharkhand. 

During the course of survey it was observed that the farmers grew bacterial wilt resistant cultivars viz.  

Swarna lalima and Suraksha of tomato in kharif season as per the recommendations of HARP/State 

Officials. The economic viability was worked out for each category of marginal, small and large 

farmers. The B:C ratio varied from 1.83:1 to 4.05:1 in case of rainy season cultivation technology of 

tomato. The cultivar released by Horticulture and Agro Forestry Research Programme, Ranchi showed 

higher degree of adoptability as compared to other variety grown by the farmers. Accordingly, a higher 

range of B: C ratio i.e.  3.48:1 to 4.05:1 was observed among different categories of farmers with 

cultivar Swarn Lalima having an overall average of 3.74:1. The farmers grown Surakcha recorded B: C 

ratio between 1.83:1 to 2.41:1 and overall mean of 2.21:1.  

 
The cost of cultivation was also worked out for both the cultivars on the basis of information 

provided by the farmers. It was observed that the farmers spent more amount on cultivar Swarn Lalima, 

which may be due to the required advises given to them while providing the seed material at the Station. 

The higher expenditure (Rs 89422 / hectare) made on cultivation rewarded them fully in the form of 



higher yield. The study revealed that in general marginal farmer had less capacity to spend on inputs, 

hence realized low yields. The cost of production was observed low in the case of Swarn Lalima 

(Rs1.78/kg) compared to Surakcha (Rs3.12/Kg).  

 
Table 1: Cost of cultivation and returns from rainy season cultivation of tomato (Rs/ ha) 
 

Crop Variety Category 
of 

farmers 

Cost of 
cultivation 

Gross 
return 

Net 
profit 

B.C 
ratio 

Productivity 
(tones/ha) 

Cost of 
production 
(Rs./ kg.) 

<1ha 80350 280000 199650 3.48 40.00 2.00 

 1-2ha 92852 365209 272353 4.05 51.61 1.79 

>2ha 95065 352766 257698 3.70 58.40 1.62 

Swarna 

Lalima 

Over all 89422 332658 243233 3.74 50.00 1.78 

<1ha 68100 125000 56900 1.83 17.50 3.89 

 1-2ha 105437 254500 149062 2.40 36.25 2.99 

>2ha 72378 175000 102625 2.41 25 2.89 

Tomato 

Surakha 

 

Over all 81971 184833 102862 2.21 26.25 3.12 

 
The technology showed very high promises of employment generation in the region and ranged 

from 783 to 1216 man days per hectare with different categories of farmers.   The range of labour cost 

was worked out to be in the range of 60 % to 64% of the total cost of cultivation. 

The impact assessment studies of fruit based multi-tier cropping system, carried out in Khijri 

block of Ranchi district, where in total 53 mango plants and 94 guava plants have been planted in an 

areas of 1.25 acres each, revealed the following feedbacks about the technology:  

·  It is an effective technology for 100% utilization of land and generating higher income from 

the first year onwards.  

·  With the adoption of the technology, there has been a marked change in the input use pattern 

by the farmer, particularly a significant increase in the use of seeds of improved varieties, 

organic manure and farm labour. A two fold increase in the use of pesticide by the farmer 

warrants integration of integrated pest management practices in the fruit based multi-tier 

cropping system 

·  From intercropping of cowpea and ground nut done in 0.25 acres each, the farmer could obtain 

an income of Rs. 9000. From the fruit trees the farmer could obtain yield from third year 

onwards. After five years, the farmer could obtain a net profit of Rs. 15220 from an area on 



1.25 acres(Table-3) whereas the income from the same piece of land was Rs. 1200  before 

planting of the fruit based multi-tier system by growing rainfed upland direct seeded paddy.   

·  With the adoption of the technology there has been a shift in the waste utilization pattern from 

the farming system. The leaf litter which was used earlier for fuel purposes is now being used 

for composting purpose. A significant proportion of paddy straw produced is being used for 

mulching of fruit plants. 

·  The increased availability of fruits and vegetables in the multi-tier system has resulted in 

increase in the consumption of fruits and vegetables in the household 

·  The multi-tier system has been effective in generating more job opportunities for the women 

particularly in the operations like marketing of produce, weeding, fertilizer application.  

·  After five years of planting the farmers also realize the beneficial impact of fruit based multi-

tier system on increasing soil fertility and reducing soil erosion.  

·  Arrangements for protecting the plants from grazing animals and provision of irrigation water 

during the initial years of orchard establishment are the major concerns which need due 

attention in the technology promotion schemes. Rain water harvesting techniques like Jal 

Kunda need to be integrated with fruit based multi-tier cropping system 

Table 2: Cost of cultivation of mango fruit based Multi-tier cropping system in 1.25acre 
 
Mango(53 
plants) 
+Guava(94 
plants) 
 

Labour 
Cost 

Material 
Cost 

Total 
Cost 

Return from 
Intercrop 

Return from Fruit 
crop 

Total 
Return 

Net 
Return 

1st Year 4881 1915 6796 Cowpea (1/4acre) 
=500kgxRs.10 
=5000 
Groundnut(1/4acre) 
=200KgxRs.20 
=4000 

   --- 9000 2204 

2nd Year 1337 1250 2587 9000 ---- 9000 6413 
3rd Year 1322 1250 2572 9000 Guava 110Kg 

xRs.10= Rs.1100 
10100 7528 

4th Year 2118 800 2918 10,000 Guava 475Kg 
xRs.10= Rs.4750 

14750 11582 

5th year 2280 850 3130 10,000 Guava 570Kg 
xRs.10= 
Rs.5700/-+Mango 
53x5KgxRs.10= 
Rs.2650 

18350 15220 

 
 



    Success story 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Other Activities: 

1. Technology Acceleration Programme 

A. Mushroom Production :  

Institute is providing technical backup for mushroom production. Women and youth from not only 

rural but also from urban and peri -urban areas are taking mushroom as an income generating activities. 

One woman has grown 350 kg Oyster mushroom during the season and has earned Rs 25,000/. 

 

 

 

 

 

 

 

 
 
 

B. Poly house for raising early vegetable nursery and early summer crop:   
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Satyendra Sharma a farmer, from of Khajuri village of Patna district of Bihar started a dairy with only one lactating 
Holstein – Friesian crossbred cow by taking loan from Bihar Women Dairy Project in 1995.  Initially, he was selling 8 
liters of milk per day to COMFED, Bihar. Today, dairy business has grown to 5 dairy cows with marketable surplus of 
20 liters milk per day. Encouraged by this profit , he started piggery in 2002 with Large White Yorkshire breed breaking 
all social taboos of piggeries. After meeting the local market demand He is selling the pig even in the market on the 
border of India-Bhutan. He further diversified his business by incorporating  Poultry in the year 2003 with  500 broilers, 
which has grown to 5000 per batch with 8 – 10 batches per year in 2006. Recently, he has started duck farm with Khaki 
Campbell breed.   

         

He has about 4 acres of agricultural land, where crops like rice, wheat, gram, lentil, potato etc. are grown throughout the year 
and farmyard manure is used for crop production. Crop residues and by-products are used for dairy and duck production 
while concentrate feed for poultry and pig is prepared at his farm. He has set an example of integration of livestock & crop 
and recycling of Bio-mass.   He could make it possible only through regular technological guidance and backup from LFIMP 
of ICAR-RCER, Patna since 2004.  

Thus from a small unit this farmer has grown to a big entrepreneur, not only earning livelihood for his family, but also has 
generated employment for 3 persons per day.  His farm is now a source of inspiration to other farmers in that area.   

A family with flush of oyster mushroom in their residence 



The technology developed by this institute has been popularized among women, youth landless farm 

families. Many groups are using polyhouse and each group is earning Rs 300 to Rs 4500/ from the sale 

of seedlings alone. One farmer in Buxar district has modified iron framed poly house into and has 

constructed bamboo framed polyhouse. 
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3. Technology transferred through frontline demonstration,OFT and training under   

     KVK,Buxar 

Although no staff was recruited in KVK Buxar, total 16 front line demonstrations were 
conducted with the help of Scientists of ICAR-RCER, Patna. Details are given in the table: 

 

A farmer with summer cucurbits grown in his bamboo framed poly house 

Foundation stone laying of KVK at 
Buxar by Dr Mangla Rai, DG, ICAR. 

2. Establishment of KVK at Buxar:  

A Krishi Vigyan Kendra in Buxar district of 
Bihar was sanctioned by the Council. For 
this, the required land measuring 25.64 acres 
of Lalganj agricultural farm of Govt. of Bihar 
was transferred to ICAR. The foundation 
stone for construction of office building was 
laid by Hon’ble Secretary DARE & DG 
ICAR, Dr. Mangala Rai on December 23rd, 
2007. Dr. P. Das, DDG (Extn.), Dr. A. K. 
Singh, DDG (NRM), Dr. N. L. Maurya, VC 
(RAU) and Dr. A. K. Singh, Zonal Co-
ordinator was also present on the occasion. 



Frontline demonstration and OFT organised under KVK, Buxar 

 

 

 

 

 

 

 

 

 

 

 

4. Training Organised under KVK, Buxar 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 

 

 

5. Information service through Exhibition: Farmers were enlightened about the latest 

developments in research through participation in the following exhibitions. 

Sl. 
No 

Crop Thematic 
area  

Technology 
Demonstrated  

Season 
 and year  

Area  
(ha) 

No. Of  
Demonstrations  

1 Arhar  Pulses  Variety 
demonstration 
of NDA 2 

Kharif  

2007 

2 

 

16 

2 Rice  Cereals Drum Seeder 
Technology in 
Rice 

Kharif  

2007 

2 8 

3 wheat Cereal Zero tillage 
Technology  
in wheat 

Rabi  

2007 

5 15 

 

Name of 
training 
programme  

  
    Duration 

No. of  
Participants  

Remarks   

1- Mushroo
m  production 
Technology 

2- Arhar 
Production 
Technology  

 

 

 

 

3 days  

 

 

1 day 

 

70 

 

 

30 

 In collaboration 
with NRC  on 
Mushroom , 
Solan 

Zero tillage in wheat  

FLD on NDA -2  Pigeonpea 



 

 

6. Information service through exposure visits and kisan gosthi : Awareness was created among 

farmers through conducting farmers visits and kisan gosthis at different places. 

S. No. Activities No  Participants  

1 Kisan gosthis and field day 4 Trainee farmers 

2 Exposure visits 8 Farmers 

 
7. Farmers capacity building through training: 

Twelve training programmes with 281 beneficiaries were conducted in the year 2007 
 

Crop Nos of 

Training 

Beneficiary Nos of Participants 

Wheat 
cultivation 

1 Farmers  125 

Mushroom 2 Farmers, farmwomen and rural 

youths 

60 

Resource 
conservation  

2 Farmers 66 

Kharif crops 
and pulses 

1 Farmers 30 

Livestock 1 Farmers 125 
 

 

 

 

 

Sl.  Date of 
exhibition  

Place of exhibition Exhibition Organised  by  

1 9-12 March 
2007 

RAU,Pusa 
(Samastipur) 

RAU,Pusa 

2 28 Sept. 2007 IIVR, Varanasi IIVR, Varanasi 

3 3-5 November 
2007 

Areraj (Motihari) IIVR Varanasi in 
collaboration with DAC & 
NHB 


