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ABSTRACT

Makhana is an aquatic crop with immense export potential and it is an important source of income for poor fishermen. Out of total makhana produced in India, more than 8o% makhana is produced in Bihar alone. Although it is a high value crop but farmers associated with makhana are still very poor. The study is based on information obtained from 400 farmers of two major makhana growing districts, namely, Madhubani and Katihar of Bihar; to identify the constraints associated with makhana cultivation under different eco-systems. Since makhana cultivation is labour intensive, attempts were also made to know the drudgery involved in different operations of makhana cultivation. Based on focus group discussions with the different stakeholders, seven main constraints were identified for preferential ranking by the makhana growers. Lack of ownership of the pond/land was the major constraint followed by lack of scientific knowledge of cultivation and highly skilled operations involved in makhana cultivation in both the district. Harvesting was found to be the most drudgerous operation in makhana cultivation as reported by farmers of Katihar and Madhubani.
INTRODUCTION

Makhana or gorgon nut (Euryale ferox), an aquatic crop of the Family Nymphaeaceae is blessings for the rural poor, especially of north Bihar, Bengal and lower Assam who have perfected art of cultivating makhana. The seeds of Makhana are popped and eaten as roasted as well as used in preparation of various kind of sweets and recipes. It has nutritional and medicinal properties and there is a great export potential of this crop. The recurrent flood devastation of water bodies in North Bihar, lower Assam and lower Bengal has witnessed a virtual disappearance of several makhana species from these areas. Now, it is a high time to boost our economy by harnessing natural resources to the optimum. Bihar State accounts for over 80% of the Makhana production of the country. Madhubani, Darbhanga, Sitamarhi, Saharsa, Katihar, Purnea, Samastipur, Supaul, Kishanganj and Araria districts are major producer of Makhana. Labour is the most important component of makhana cultivation and processing. 


Makhana is produced in two different conditions. One is well managed system in which makhana is being cultivated in lowland rice fields during the months of March to September. After makhana, boro/garma rice is taken up. In this system makhana is transplanted in the field after field preparation. Makhana seedlings are collected from nearby natural water bodies. A water level of 1.5 to 2 feet is maintained in the field throughout the crop period. Farmers apply fertilizers and pesticides in this system. In the second situation makhana is grown in natural ponds. Makhana seedlings germinate from left out seeds of the previous season in these ponds and no separate transplanting operation is done. Dhua, S. R. et al (2001) reported that in Katihar district, though farmers get a bumper harvest of paddy in boro season and some times even more than 7.5 t/ha from variet​ies like Sarjoo 52, PR-3 or Sita, they are switching over to another cash crop called Makhana in the paddy field. Hence the boro paddy area is dwindling. Makhana, the promising cash crop of the area is being grown in water logged situation which fetches them a profit of about Rs.5000/- per acre with meagre input. This crop has recently gained wider coverage because of its de​mand in Gulf countries. 

Makhana is an important source of income for poor fisherman community (locally called mallah) but no much attention towards the improvement of livelihoods of this community has been given and their socio economic situation is still very grim. Majority of cultivators don’t own makhana land/ponds and so they don't get proper returns. Productivity of different enterprises is affected by a number of constraints faced by the farmers/producers. Sharma,Y.K.et al (2008) in their study reported communication facility, financial crisis in the family, low support price and higher input cost as major constraints  faced   by the farmers of different farming system. The present study was undertaken to understand constraints of makhana production and drudgery involved in different operations during makhana cultivation.
METHODOLOGY


Study was undertaken in two different production systems of makhana, namely field system and pond system. These two systems were taken as strata for selection of sample. From each stratum one district was selected randomly. Thus, Katihar and Madhubani districts of Bihar were randomly selected representing field and pond systems respectively.  From each district 200 makhana farmers were randomly selected making total sample size of 400. Data was collected from selected farmers with the help of interview schedules developed for the purpose. Focus group discussions were undertaken in makhana growing areas of Madhubani and Katihar districts and interactions were made with fishermen, farmers and other stakeholders involved in makhana production in order to get first hand information. This helped in identification of different constraints and finalization of interview schedule developed for the study. Total 13 constraints to production were identified from these focus group discussions. Some constraints such as: less remunerating and low profitability, low price in the market, disasters due to flood, long crop duration, disease and pest problem, weed problems were also identified by the farmers, but these problem are not recurrent in farmers’ response. Therefore, these problems were not considered for ranking. Remaining seven constraints were administered for preferential ranking by the respondents.  Constraint identification through preferential ranking is one of the important and essential techniques for the identification of field oriented constraints which ultimately reflects the needs of the farmers.
Rank Based Quotient (RBQ) for each constraint was calculated based on ranking given by farmers, with the help of following formula:
n
∑  fi  (n+1-i)

i=1
RBQ =   ------------------

N x n
Where fi = Frequency of farmers for the ith   rank of problem 

N  = Number of farmers

n  = Number of rank

Based on RBQ, ranking of constraints were done to identify severity of constraints reported by the farmers. Spearman's rank correlation coefficient was also computed to find out correlation between two sets of ranks.
Drudgery is generally conceived as physical and mental strain, agony, monotony and hardship experienced by human beings. Kanwar, P. (2003) reported that transplanting, carrying load on head, weeding, earthing up and clod breaking was drudgerous task in hill farming. For the current study, drudgery involved in each operation of makhana cultivation was measured on the basis of responses obtained in four-point continuum viz. most difficult, very difficult, difficult and not difficult with corresponding weights of 4, 3, 2 and 1 respectively.
RESULTS AND DISCUSSION
Personal attributes of the farmers: Distribution of respondents based on educational level, caste, occupation, assets and savings are presented in table 1. Study revealed that literacy of respondents in Katihar district (37.5 %) was more than the respondents of Madhubani district   (6 %). Eight percent makhana farmers of Katihar have got higher education, whereas only     1.5 % farmers of Katihar have got higher education. In Madhubani, since makhana cultivation is undertaken in pond situation, cent percent makhana is cultivated by Sahni (Mallaha) caste. Since makhana crop is grown in field situation in Katihar district, many castes are engaged in makhana cultivation in that area.  In Madhubani, primary occupation of the farmers is makhana cultivation; whereas fishing and crop cultivation are secondary occupations for 54 % and 35 % of farmers respectively. In Katihar district, majority of households' income come from either crop cultivation or Makhana cultivation; fishing, business and wage earning are secondary occupation for 8.5 %, 6.5 % and 5 % of farmers respectively.  Majority of makhana growers of Madhubani and Katihar (87%) live in Kuchha houses.  Tractors and pumpset are owned by 11% and 39 % household in Katihar district respectively, whereas only 2 % and 3.5% farmers owned tractor and pump set in Madhubani district. In Madhubani, 31 % makhana farmers were saving between Rs 1,000- 5,000 in a year, but in Katihar hardly 4.5 % farmers were able to save this amount annually. Majority of Households (91%) of Katihar district had no annual savings and in Madhubani district 67 % households had no annual savings.
Table 1 Personal attributes of makhana farmers in Katihar and Madhubani
	Personal Attributes
	Katihar
(N=200)
	Madhubani

(N=200)

	Education

	
	Post-graduates
	1 (0.5)
	-

	
	Graduation
	13 (7.5)
	3 (1.5)

	
	Intermediate
	6 (3.0)
	-

	
	Matriculation
	17 (8.5)
	6 (3.0)

	
	Primary
	28 (14)
	3 (1.5)

	
	Illiterate
	135 (62.5)
	188 (94)

	Caste

	
	Higher caste
	20 (10)
	-

	
	Backward caste*
	90 (45)
	-

	
	Sahni (Fishermen)
	35(17.5)
	200 (100)

	
	SC & ST
	55 (27.5)
	-

	Occupation

	Primary occupation
	Makhana cultivation
	-
	200(100)

	
	Crop along with makhana cultivation
	200(100)
	-

	Secondary occupation
	Crop cultivation
	-
	70 (35)

	
	Fish farming
	17 (8.5)
	108 (54)

	
	Wage/labour
	10 (5.0)
	07 (3.5)

	
	Business
	13 ( 6.5)
	

	Assets

	
	Pucca House
	25 (12.5)
	26(13)

	
	Kuchha house
	175(87.5)
	174 (87)

	
	TV
	24(12)
	6(3)

	
	Telephone/cell phone
	24(12)
	6(3)

	
	Radio
	72 (36)
	26 ( 13)

	
	Two wheeler (Motor bike)
	37 (18.5)
	3 (1.5)

	
	Tractor 
	22(11)
	1(2)

	
	Pump set
	78(39)
	7(3.5)

	Annual Savings (000'Rs)

	
	No savings
	182(91)
	134(67)

	
	1-5
	9(4.5)
	62(31)

	
	5-10
	2(1.0)
	3(1.5)

	
	10-15
	0
	0

	
	15-20
	0
	1(0.5)

	
	> 20
	7(3.5)
	0


           Figures in parenthesis are respective percentages      

     *Excluding Sahni (Fishermen)
 Constraints to makhana cultivation:  About 13 constraints to makhana cultivation were identified after discussion and interaction with the farmers.   Six constraints that were not recurrent in farmers’ response were excluded for ranking by the farmers in the final interview schedule. Remaining seven constraints viz. lack of ownership of the pond/land, highly skilled nature of operations, lack of credit facility, lack of scientific knowledge of cultivation, lack of improved variety, short lease period and labour intensive cultivation were incorporated in the schedule for preferential ranking by the respondents. As indicated in the table 2, based on the preference of the farmers of Katihar and Madhubani maximum RBQ (49.36 & 47.79) was computed for "No ownership of the pond/land" for both the districts, which ultimately made it first ranked constraint. Majority of makhana growers cultivate makhana in leased in government or private ponds/land and hence the makhana growers realised it as number one constraints that hinders them to make makhana a profitable venture. As most of the cultivation is done by traditional methods,   "Lack of scientific knowledge of cultivation" was judged as 2nd and 3rd ranked constraints for Katihar and Madhubani district respectively. Similarly, “makhana cultivation being a highly skilled operation” ranked 3rd and 2nd constraint for Katihar and Madhubani respectively. It is noted that left out  makhana seeds germinate in the next season and there is not any released or improved variety, "lack of improved variety" ranked fourth constraint by farmers of both the district. "Short lease period" ranked last, ie., seventh constraint in Katihar whereas labour intensive cultivation ranked seventh constraints in Madhubani district. It is evident from table 3 that Spearman's rank correlation of different constraints identified by the farmers of Madhubani and Katihar is highly significant, which means that the state of opinion of farmers of Katihar and Madhubani regarding constraints are almost the same.

Table 2 Preferential ranking of constraints to makhana production in Katihar and Madhubani

	Constraints
	Rank
	RBQ

Overall Rank

	
	I
	II
	III
	IV
	V
	VI
	VII
	

	
	KT*
	MD*
	KT
	MD
	KT
	MD
	KT
	MD
	KT
	MD
	KT
	MD
	KT
	MD
	KT
	MD

	No ownership of the Pond/Land
	93
	87
	5
	7
	2
	2
	0
	2
	0
	0
	0
	0
	0
	0
	49.36

I
	47.79

I

	Highly skilled operation
	2
	2
	2
	57
	91
	39
	5
	2
	0
	0
	0
	0
	0
	0
	35.79

III
	39.93

II

	Lack of credit facility
	0
	0
	0
	0
	5
	6
	3
	3
	84
	73
	5
	15
	0
	3
	21.36

V
	21.00

V

	Lack of scientific knowledge of cultivation
	8
	3
	90
	9
	2
	73
	0
	12
	0
	3
	0
	
	0
	0
	43.29

II
	35.50

III

	Lack of Improved variety
	5
	6
	6
	5
	11
	17
	70
	62
	7
	3
	0
	4
	0
	3
	30.50

IV
	30.36

IV

	Short lease period
	0
	
	1
	4
	11
	5
	3
	11
	5
	17
	17
	24
	63
	39
	13.21

VII
	16.50

VI

	Labour intensive cultivation
	0
	
	0
	
	3
	10
	13
	14
	4
	7
	69
	26
	11
	43
	16.29

VI
	15.86

VII


* KT : Katihar 
MD: Madhubani
Table 3 Relationship with rank position of different constraints to makhana production between farmer of Katihar and Madhubani

	Constraints
	Katihar
	Madhubani
	Rank difference
	Spearman's rank correlation 

	
	RBQ
	Rank Value
	 RBQ
	Rank Value
	
	

	No ownership of the Pond/Land
	49.36
	1
	47.79
	1
	0
	r = 0.9285**

	Highly skilled operation
	35.79
	3
	39.93
	2
	1
	

	Lack of credit facility
	21.36
	5
	21.00
	5
	0
	

	Lack of scientific knowledge of cultivation
	43.29
	2
	35.50
	3
	1
	

	Lack of Improved variety
	30.50
	4
	30.36
	4
	0
	

	 Short lease period
	13.21
	7
	16.50
	6
	1
	

	Labour intensive
	16.29
	6
	15.86
	7
	1
	


** Significant at 1 % level
Drudgery: The drudgery mean score for selected operations of makhana cultivation are given in table 4. These scores were ranked from I to VI in descending order of magnitude of drudgery. The rank I represents the most drudgerous task and rank VI represents the least drudgerous task. Findings revealed that harvesting was the most difficult operation in makhana cultivation as reported by both the farmers of Katihar and Madhubani district. It is quite logical also because makhana being an aquatic crop, seeds are harvested under the water with lot of difficulty and physical strain. Weeding was another difficult task for farmers of Katihar district with mean score of 2.60 and 2nd rank among drudgerous task. In Madhubani, makhana is undertaken in traditional ponds, cleaning of such ponds often increase hardship of makhana growers. Cleaning of pond/field is second most difficult task for farmers of Madhubani district and third difficult task for farmers of Katihar district. Thus, harvesting, cleaning of pond and transplanting were more drudgerous for farmers of Madhubani district and harvesting; weeding and cleaning of field were more drudgerous for farmers of Katihar district. 
Table 4 Drudgery involved in Makhana Cultivation in Katihar (N=200) and Madhubani (N=200)
	Operation
	Most difficult
	Very difficult
	Difficult
	Not difficult
	Mean Score and Rank



	
	Madhubani
	Katihar
	Madhubani
	Katihar
	Madhubani
	Katihar
	Madhubani
	Katihar
	Madhubani
	Katihar

	Cleaning of pond/field
	25
	42
	150
	20
	25
	38
	0
	100
	3.00
II
	2.02

III

	Transplanting
	0
	0
	175
	0
	25
	10
	0
	190
	2.88

III
	1.05

V

	Gap filing
	12
	0
	77
	0
	86
	2
	25
	198
	2.38

IV
	1.01

VI

	Weeding
	0
	0
	75
	140
	75
	40
	25
	20
	2.00

V
	2.60

II

	Pesticides application
	0
	0
	50
	0
	50
	40
	100
	160
	1.75

VI
	1.20

IV

	Harvesting
	163
	158
	25
	0
	12
	40
	0
	2
	3.76

I
	3.57

I


CONCLUSION
On the basis of preferential ranking, no ownership of the pond/land was found the major constraint for both districts (Madhubani and Katihar). Majority of makhana growers cultivate makhana in leased in government or private ponds or land and hence the makhana growers do not get assurance about profit. Lack of scientific knowledge of makhana cultivation and highly skilled operation are the other major constraints that can be mitigated by adopting proper package of practice. Harvesting was realised as most drudgerous operation in makhana cultivation that can be overcome by inventing suitable harvesting techniques and equipments.
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