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ENABLING RURAL HOUSEHOLDS OF CHOTANAGPUR

PLATEAU REGION OF JHARKHAND FOR DOUBLING

FARM INCOME

R.K. Yogi1, A.K. Jaiswal2, and K.K. Sharma3

The present study was undertaken to analyze the present scenario,

identify the gaps and devise the viable strategic plans at the state

level for doubling farm income. To ascertain the major bottlenecks in

farm sector, the primary data were collected from1000 households.

Garrett’s ranking technique was used to identify and prioritize the

major constraints faced by the rural households. In the light of

secondary data, strategic approaches were devised through open

discussion with the experts on major bottlenecks. Scattered land

holdings, lack of irrigation and financial support with proper guidance

were identified as the major hurdles for farm sector. Government

needs to proactively address the situation and make more long term

farmers centric policies coupled with viable technological and policy

interventions to increase farm profitability and empower farmers

socially and economically. Further, to support the coordination

activities, there is a demand for need based studies on reasons of low

adoption, opinion of stakeholders on land consolidation and open

grazing.

Keywords: Agriculture, Farm income, Policy intervention, Road Map,

Strategy, Technology

Introduction

By the year 2050, the world’s population is expected to grow to 9

billion. To meet this increasing demand for food, agricultural

productivity must be sustainably improved. The Indian Council of

Agricultural Research (ICAR) has played a pioneering role in

ushering Green Revolution and subsequent developments in

agriculture in India. Through its research and technology

development it has enabled the country to increase the production

of food grains by 5 times, horticultural crops by 9.5 times, fish by

12.5 times, milk by 7.8 times and eggs by 39 times since 1951 to

2014, thus making a visible impact on the national food and

nutritional security (ICAR, 2016).
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Agricultural vulnerability is dependent upon climatic,

biological, social and infrastructural factors. The present position of

rural Jharkhand farmers and agriculture in the state is passing

through difficult times due to adverse climatic and biological factors

coupled with poor infrastructural situations and lack of institutional

support in major parts of the state. With various development projects

launched in Jharkhand, some 30 lakh people were displaced to

Sundarbans in West Bengal and Andaman and Nicobar Islands

during 1951-95, with 90 % of them being tribals (Ekka, 2000, Xaxa

2003 and Maharatna & Chikte, 2004). Government needs to

proactively address the situation and make more long term farmers

centric policies coupled with viable technological interventions

(Chand, 2016). In the state land consolidation, irrigation, farm

diversification, Non Wood Forest Products (NWFPs), community

support programs, soil and water conservation activities need to be

addressed. Subsequently it would lead to farm profitability and

consequently empower the farming community socially and

economically. To achieve the target of doubling of income of farmers

by 2022, a National Level Committee has been constituted by

Government of India. It aimed to determine the needed growth rate

to double the farm income; to consider and recommend various

strategies to be adopted; to recommend an institutional mechanism

to review and monitor implementation. In 2017, the Jharkhand State

Coordination Committee for doubling the farmer’s income was also

constituted. Therefore, it is necessary to prioritize problems of farm

sector, so that various strategic plans for the farm activities including

agriculture, animal husbandry, fisheries, poultry, horticulture, etc.

can be fine tuned. Keeping in view the urgency to formulate strategic

plans and to coordinate at the state level, this study aimed to analyze

the present scenario, identifying the bottlenecks and devise the viable

strategic plans.

Review of literature

Clarity on target, source of income, and technological and policy

interventions has great relevance in assessing the possibility of

doubling farm income (Chand, 2016). World Bank (2007) identified

Jharkhand as one of the most poverty-stricken state in the country

with a sharp contrast between rural and urban poverty. Singh et al

(2012) opined that despite years of concerted efforts rural poverty is

rampant in Jharkhand. In 2009-10 about 36% farming households

and 47% agricultural labour households were living with a minimum

annual per capita income of ‘7867.  Jha et al (2012) reveal that farming

in eastern India is facing with constraints like drought and

submergence, heavy pest infestation and poor soil fertility. In their
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study in Jharkhand state, Islam, Quli, Rai, & Sofi (2013) found that

agriculture complementing the livelihood activities of the people

constituted a major share (36%) of total household annual income,

while forest resources provided 25 % and rest contributed about 39%.

Their study revealed that annual income earned per household was

2,200 from NTFPs related activities. Kumar and Choudhury (2016)

also advocated the role of NTFPs in household income.

Studies on relationship between farm size and income have

revealed mixed inferences. Sen (1964) argued that small farms being

family enterprises had a lower cost of labour as compared to large

farms. So small farms are cultivated more intensively and produce a

higher level of output. The inverse relationship between farm size

and cropping intensity has been observed in various studies

(Bharadwaj 1974; Griffin 1974; Berry & Cline, 1976; Khan 1979;

and Chand et al, 2011).  Singh, Singh & Kumar (2015) opined that

per hectare value of gross output declined with decline in farm size.

It was mainly due to comparatively high level of adoption of farm

technology like; modern seeds and fertilizer and ownership of

irrigation resources by larger categories of farm households.

Smallholders failed to get benefits of modern agricultural technology

due to their poor access to technology and institutional credit. Recent

literature also shows that small farms are not as efficient as large

farms in agriculturally developed regions but they could be more

efficient in agriculturally backward regions (Kazi & Toufique, 2005).

Chadha (1978) while studying farm level data for three agro-climatic

regions in Punjab found that the inverse relationship had ceased to

hold in the more dynamic zones. However, Rudra (1983) opined that

there is no scope for propounding a general law for an inverse

relationship or even for a positive relationship. A recent study by

Chattopadhyay & Sengupta (1997), suggested that the inverse

relation between farm size and productivity became stronger in the

agriculturally developed regions of West Bengal as compared to the

relatively less developed regions.

Research methodology

To ascertain the major bottlenecks in agricultural development, the

primary data were collected from 1000 selected households from 10

districts including Ranchi, Khunti, Dumka, Gumla, Chatra, Palamu,

Hazaribag, Ramgarh, Simdega and West Singhbhum spread over

various agro-climatic zones. The constraints were identified by

interviewing the respective respondents and recording observations

on a well structured schedule. To identify the major constraints faced

by the rural households regarding socio-economic, infrastructural,



institutional, technical and marketing aspects, the Garrett’s ranking

technique (Garret, 1926) was used. In Garrett’s ranking technique,

respondents were asked to enumerate and assign ranks to different

problems which were used for prioritization of constraints. The order

of merit given by the respondents was converted into ranks by using

the following formula:

Per cent position = [100 (R
ij
 – 0.50)] / N

j

where, R
ij
 = Rank given for ith problem by jth individual

N
j
 = Number of problems ranked by the jth individual

To support the findings, secondary data on livestock population,

agro-climatic and demographic features, land utilization pattern,

cropping pattern of the study area and primary information related

to farming were obtained from various institutions and local

functionaries.  The secondary data on various aspects of the state as

well as country level were collected from the various online sources

to analyze the present scenario and identify the gaps. Based on the

characteristics of various climatic sub-zones, the potential areas for

irrigation infrastructure were identified. To study the current income

level of farmers/agricultural labourers and to measure the historical

growth rate of the current income level, a priori information were

used. On the basis of current land use pattern, infrastructural and

institutional arrangements, various strategies were fine tuned and

action plan was also discussed. Tabular analysis and pictorial

presentation of secondary data were used to depict the results.

Results and discussion

Demographic condition: According to Census 2011, a total of 3.3

crore population of the state comprises 76% of rural population. About

26% populations belong to tribal community and about 80 lakh (91%)

tribal inhabit in rural areas. In the state, more than 75% population

residing in rural areas is the target group and out of this about 31%

are tribal (Table 1). Anthropological studies about the tribal indicate

that their needs are comparatively lesser and differ in terms of choice.

Consequently adoption rate is low and generally they are not early

adopters.

Educational status: Literacy level in the state has been improved

over the period of a decade. However, literacy rate is around 60% for

overall and less than 50 % for female population in rural area (Table

1). These are again critical issues which impact the life and level of

living.
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Table-1. Demographic, educational and infrastructural

features of Jharkhand and India

S. Category Jharkhand India

No Number (In %) Number (In %)

A. Demographic condition

i. Total population ( lakh) 329.66 100.00 12101.90 100.00

ii. Tribal population (Total) 86.45 26.20 1042.81 8.60

iii. Tribal population (Rural) 78.68 31.40 938. 20 11.30

iv. Rural population (Total) 250.55 76.00 8334.63

v. Sex ratio (Total) 947 - 940

vi. Population density(Total) 414 - 382

vii. Decadal growth rate (%) 22.34 17.64

viii. HDI (2007-08) 0.376 0.513

ix. HDI (2015) NA 0.609

B. Educational status

x. Literacy(Total)- Total 67.63 74.04

xi. Literacy(Total)- Rural 62.40 68.91

C. Infrastructure facilities

(a) Power

xii. Electricity consumption for 95.93 0.62 140960.42 20.95

agricultural purpose (Gwh)

xiii. Total electricity consumption 15594.83 100.00 672933.25 100.00

(Gwh)

Source: www.censusindia.gov.in; www.nhai.org.

Infrastructure: Infrastructure including irrigation, power supply

and transport facilities are the most important aspect of any

geographical unit to progress. The State of Jharkhand consists of 24

districts, 33 subdivisions, 211 blocks, 3759 panchayats and 32620

villages (Government of Jharkhand, 2015). The numbers of electrified

villages are 14667 (45.0 % of the total villages). However, only 8484

villages (26.0 %) are connected by roads (Table 1).This huge gap is

indicating a great potential to enhance the productivity of farm sector.

Agro climatic condition: Agriculture is the main stay for the 80%

of rural population. But, unfortunately it is characterized by

dependence on nature, mono-cropping, and scattered small and

marginal holdings. It is characterized with inadequate irrigation

facilities, even though a large volume of land and water resources

are available in the state. Large run-off of rain water erodes soil

fertility and results into very low productivity of holdings.  Ramani

et al (2015) suggested that potential agricultural crops in the state

are rice, wheat, maize, black gram, pigeon pea, bengal gram, linseed

and groundnut. Similarly, vegetables like jackfruit, sweet pea,

cabbage, ginger, turmeric, potato, onion, garlic, brinjal, drumstick,

medicinal and aromatic plants, flowers, beetle vine and mushrooms

suit in the climatic condition of the state. Fruit crops including

mandarin, banana, mango, guava, aonla, lemon, pomegranate,
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custard apple, papaya and jatropha have good potential to generate

the additional income for the farmers. Farm enterprise like goatry

and poultry, piggery, fishery could provide regular income. Forest

dwellers can be encouraged for lac culture, sericulture apiculture

and collection of other NTFPs including chironjee, tamarind, mahua,

tendu leaf, jamun, etc. In order to enhance cropping intensity the

suitable cropping sequences are given below:

Irrigated areas:

i. Rice – linseed + rabi maize/ potato – fodder bajra/black gram/maize

ii. Rice – rabi groundnut + rabi maize

iii. Groundnut – rabi maize/bengal gram-summer moong

iv. Ragi + soybean/castor – rabi maize/vegetable – vegetables

Rainfed areas:

i.  Ragi + pigeon pea – niger/linseed + rabi Maize

ii. Rice + black gram/sesame-niger/linseed

iii. Pigeon pea + black gram – linseed

Land use pattern: An area of 24.4 lakh hectares (30.61%) is under

agricultural wastelands that have to be beneficially utilized for rural

development (Table 2).  According to the Agricultural Census 2010-

11, about 92 % individual land holdings cover 62% area in India and

94 % individual land holdings  in Jharkhand cover 67% area which

belong to below 3 ha size at national and state level (Fig.1 to Fig.4).

About 1.88 million individual land holdings in Jharkhand need to be

targeted for doubling the farm income. The cultivated area of the

state is about 1.8 million ha including joint holding and comprising

22% of total geographical area of the state (Table 3).

Table-2. Land use pattern in Jharkhand and India -2013-14

(Area in ‘000 ha)

Category India Jharkhand

Area % of total Area % of total

Reporting area for land utilization 307796 100.00 7970 100.00

statistics

Forests 71828 23.34 2239 28.10

Not available for cultivation 43860 14.25 1274 15.98

Permanent pastures & other grazing lands 10258 3.33 114 1.43

Land under misc .tree crops & groves 3187 1.04 98 1.23

Culturable waste land 12388 4.02 353 4.43

Fallow lands other than current fallow 10694 3.47 1063 13.34

Current fallows 14154 4.60 1445 18.13

Net area Sown 141428 45.95 1384 17.36

Total cropped area 200859 65.26 1672 20.98

Area sown more than once 59431 19.31 288 3.62

Agricultural Land//Arable land 181850 59.08 4343 54.49

Cultivated land 155581 50.55 2829 35.49

Cropping Intensity (%) 142 - 121 -
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Table-3. Number and area own by various size classes of farm

households in Jharkhand

Size of Individual Holdings        Total Holdings

Holding Number Area Average size Number Area Average size

(in ha.) (in ‘000)  (in ‘000 ha.)  (in ha.) (in ‘000) (in ‘000 ha.) (in ha.)

Jharkhand

Below 0.5 1039.80 287.27 0.28 1269.63 352.70 0.28

(81.9) (81.45) (100) (100)

[51.65] [15.04] [46.87] [11.14]

0.5-1.0 440.15 311.20 0.71 578.69 411.21 0.71

(76.06) (75.68) (100) (100)

[21.87] [16.3] [21.36] [12.99]

1.0-2.0 293.10 400.09 1.37 428.86 590.76 1.38

(68.35) (67.73) (100) (100)

[14.56] [20.95] [15.83] [18.66]

2.0-3.0 112.80 270.49 2.4 187.21 449.20 2.4

(60.24) (60.22) (100) (100)

[5.6] [14.17] [6.91] [14.19]

3.0-4.0 55.25 188.01 3.4 95.61 325.85 3.41

(57.79) (57.7) (100) (100)

[2.74] [9.85] [3.53] [10.29]

4.0-5.0 36.16 161.17 4.46 63.35 283.08 4.47

(57.09) (56.93) (100) (100)

[1.8] [8.44] [2.34]  [8.94]

5.0-7.5 20.30 121.361 5.98 44.46 266.28 5.99

(45.68) (45.58) (100) (100)

[1.01] [6.36] [1.64]  [8.41]

7.5-10.0 8.35 69.81 8.36 20.87 175.48 8.41

(40.04) (39.78) (100) (100)

[0.42] [3.66] [0.77]  [5.54]

10.0-20.0 6.20 76.74 12.39 16.582 213.72 12.89

(37.34) (35.91) (100) (100)

[0.31] [4.02] [0.61] [6.75]

20.0 & Above 0.93 23.45 25.3 3.66 96.99 26.5

(25.33) (24.18) (100) (100)

[0.05] [1.23] [0.14] [3.06]

All classes 2013.01 1909.60 0.95 2708.93 3165.28 1.17

(74.31) (60.33) (100) (100)

[100] [100] [100] [100]

Source: Source: Agricultural Census-2010-11, Ministry of Agriculture and Cooperation, Ministry

of Agriculture, GOI ; Figures in brackets are relating to their respective totals. Figures in square

brackets are %ages to all classes; Note: Total may not tally due to rounding off

The net irrigated area is about 0.16 million ha, constituting

about 14% of the cultivated area. Being largely rainfed, the state

has a cropping intensity of 126%.
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Figure 5. Area under different crops in Jharkhand over the years

Figure 3. Area across the holding

(ALL India)

Figure 4. Area across the holding

(Jharkhand)

Figure 1. No. of holdings by size

class (ALL India)

Figure 2. No. of holdings by size

class (Jharkhand)
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While analyzing cropping pattern, a comparatively large

proportion of gross cropped area was put to food grains crops on

land holdings (88%) owned by various categories of households.  Rice,

maize and wheat were jointly cultivated on about 84% of gross

cropped area in the state. However, acreage under oilseeds and pulses

got a momentum from 2011-12 onwards (Fig.5).

Existing gaps in irrigation sector across the various land

holding classes in the state are presented in Table 4 and Table 5.

Phase wise targets need to be fixed on priority basis, so that the

issues related to the most vulnerable class can be addressed first.

Table-4. Comparison of irrigation scenario in Jharkhand and

India (Area in ‘000 ha)

Years Total Canals Tanks Wells Other Total Gross Gross Net

cropped Irrigated Irrigated irrigated

area Area  Area (%) area (%)

India

2004-05 191103 14766.39 1734 35190 7538 59229 81078 42.4 31.0

2013-14 200859 16277.51 1842 42438 7542 68100 95772 47.7 33.9

Jharkhand

2013-14 1672 6 55 117 60 238 280 16.7 14.2

Source: Anonymous 2016. Land use statistics at a Glance- 2004-05 to 2013-14 Directorate

of Economics & Statistics DAC &FW, MOA &FW GOI New Delhi November, 2016.

Table-5.Ground water resources availability, utilization and

stage of development India

 Billion Cubic Metres (BCM)]

Particulars Annual Annual Ground Water Draft Demand for Ground water Stage of

replenishable Irrigation Domestic Total domestic and availability ground water

ground water and Industrial uses for future development

resource industrial up to 2025 irrigation (%)

uses use

India 430.45 221.29 21.83 243.14 30.65 153.26 61

(51.41) (5.07) (56.49)

Jharkhand 5.96 1.17 0.44 1.61 0.62 3.62 30

(19.63) (7.38) (27.01)

Source: Ministry of Water Resources, River Development & Ganga Rejuvenation, GOI

About 20% land holdings need to be linked through irrigation

system. The network of canals can cover additional targeted 8% land

holdings. Ultimate irrigation potential through existing 16 river

basins spread over 14 districts of the state is about 5.6 lakh ha and

need to be addressed through ongoing major and medium irrigation

schemes. Tanks and wells could be helpful to cover additional targeted

27% land holdings. For this sources of water supply for tanks, credit,

ground water for wells, transport and power supply are prerequisites

to operate for irrigation.
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Livestock and poultry: According 19th Livestock Census and BAHS-

2014-15, Jharkhand has 18.10 million livestock including 8.73 million

cattle (including 0.26 million crossbred/exotic cattle, 8.47 million non-

descript cattle), 1.19 million buffaloes, 6.58 million goats, 0.58 million

sheep and 0.96 million pigs. Livestock produced around 1.73 million

tons of milk annually, and cows are contributing the major share

(62.73%). About 0.05 million tons of the meat and 0.16 million kg of

wool are also produced annually in the state. Besides, 13.6 million

poultry are contributing 466.32 million eggs per annum.

Current income level of farmers: The compounded annual growth

rates (CAGR) in nominal as well as real incomes of farmer households

during 2002-03 to 2012-13 is presented in Figure 6. In 2012-13, an

average Indian farmer’s monthly income was ‘6,426. Punjab’s farmers

had the highest income at ‘18,059 and Bihar’s farmers earned the

least, with their monthly incomes averaging ‘3,558. Farmer’s income

in Jharkhand was also observed lesser than national average income

(Gulati & Saini, 2016).

Figure 6.Farmers income growth rate during 2002-03 to

2012-13

The CAGR of farmers’ nominal incomes between 2002-03 and 2012-

13 was 11.8 % at an all-India level. Within this, Haryana registered

the highest growth (17.5%) and West Bengal the lowest (6.7 %).

Jharkhand was listed at bottom (8.6%). Similarly, in real income

terms, the worst performers were Bihar and West Bengal, with
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negative real growth rates in their farmers’ incomes. However,

Jharkhand (0.7%) has been placed in very poor category with the

state of Assam (0.2%). On the basis of the recommendations by

Tendulkar Committee, 40.8% of rural Jharkhand was BPL in 2011-

12, with a figure of 24.8% for urban Jharkhand. Overall, 36.96% of

Jharkhand was BPL (Planning Commission, 2007).

Coming to sources of farmers’ income, the share from cultivation

rose from 45.8 % in 2002-03 to 47.9 % in 2012-13 (Table 6). But the

share of income from farming of animals was the one that grew the

most, from 4.3 % to 11.9 %, while the contribution from both non-

farm business and wages and salaries declined over this period.

According to the 70th NSS Round, most of the earnings of the average

farm household were spent in meeting consumption expenditures.

For cultivation-related expenses, the farmer is mostly dependent on

loans and the NSSO survey revealed that half of the farm households

were neck-deep in debt.

Table-6. Composition of farmers’ income in 2003 and 2013.

(in T)

Particulars 2002-03 2012-13

Net receipts from cultivation (Plant component) 45.8 47.9

Net receipts of farming of animals (Animal component) 4.3 11.9

Net receipts from nonfarm business 11.2 8.0

Net receipts from wages 38.7 32.2

Total 100.00 100.00

Source: The Report on Situational Assessment of Agricultural Households by the

NSSO.

Major bottlenecks: Zone wise constraint analysis revealed that

scattered land holdings was the major bottleneck in the development

of agriculture of this state (Table 7). Consequent of this, available

irrigation facilities become redundant and cannot deliver the desired

results. Both constraints are complicated in such manner that these

cannot be resolved without financial back up to the rural households.

It is also noted that shifting the unemployed rural mass towards

non farm sector may become an important source to finance the farm

business in big way.  Lack of forward and backward linkages was

also hindering the growth of agriculture sector in Jharkhand. Finally,

all these above problems kept the rural households with subsistence

farming without application of technical know-how in farming. Open

grazing was also identified as major issue in rabi season.
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Table-7. Major constraints faced by the rural households

Particulars Central and Western South Overall

North Eastern Plateau Eastern

Plateau Sub Zone V Plateau

Sub Zone IV Sub Zone VI

Scattered land holdings I III I I

Lack of irrigation infrastructure II I II II

Lack of technical know how VI VI V VI

Financial constraints III II III III

Inadequate supply of quality inputs V IV VI V

Marketing and storage VI V IV IV

Open grazing in rabi season VII VII VII VII

Technological and policy interventions for agricultural

progress

Reasons of low adoption rate among 1/3rd population are rooted in

the demographic, educational and infrastructural features of this

state. Anthropological intervention may be helpful for effective

dissemination and adoption of the recommended technology. Efforts

for skill development and investment for infrastructural development

are required for agriculture. In the present socio-economic

environment analysis and major bottlenecks in doubling the farm

income, the following strategies have emerged:

Agriculture sector

Ø Consolidation & land holdings: Scattered land holding

emerged as the most important problem in Jharkhand.  Land

records at village level may be settled mutually in phased manner

on the utmost priority. Proactive farmers should be promoted

through incentives like free electricity connection, rebate in bills,

long term loans, etc.

Ø Construction of water harvesting ponds and wells for

irrigation: Interested farmers should be supported both

technically and financially.

Ø Networking canals and interlinking the rivers: Major and

minor irrigation projects’ target for each district need to be

achieved at faster rate and should target new areas

simultaneously. Participatory Irrigation Management (PIM) and

renovation of traditional water harvesting structures could be

effective strategies to tackle the topographical issues of the

plateau region.

Ø Soil and water conservation techniques: Drip/ fertigation

need to be promoted. Degraded acidic soils (5 mha area) should

be ameliorated with application of lime. Adequate fertilizer use
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especially pulses and oilseeds may be ensured. Soil Health Card

for all 27.09 lakh land holdings could be helpful in Integrated

Nutrient Management. Conversion of organic wastes into good

quality manure through vermi-composting may be promoted.

Ø Availability and accessibility of credit: Credit and crop

insurance policy may be encouraged. To sensitize financial

supports at grass root level, the Self Help Groups (SHGs) should

be a key player.

Ø Integrated Farming System: Farming systems combining

crops, horticulture, livestock and fisheries could be good strategy

for large land holdings to enhance the productivity (3-4 times

compared to monoculture), employment, income generation and

nutritional security.

Ø Introduction of rabi crops and educating the society:

Rapeseed / mustard and chickpea along with limited irrigation

on rice fallows should be introduced in rabi season. Society

awareness programmes to discourage for open grazing in rabi

season may be conducted after harvesting of kharif crops.

Ø Increasing SRRs by increasing the availability of breeder,

foundation and certified seeds: Effective outlets from where

farmers can easily get seed in time and at affordable cost.

Awareness programme, participatory hybrid seed production and

Seed village scheme can address the shortage of quality seed.

Ø Farm mechanization: Single window delivery system is

required for farm tools and implements like rotavator, puddler,

paddy seeder / transplanter, cono weeder, rice and wheat

thresher, vertical conveyor reaper, reaper binder, greenhouse

technology, ECS, Small Scale Lac Processing Unit (SSLPU),

modern grain milling, fish transport and solid-state biogas plant.

Ø Post harvest management (Storage and transportation):

Mega food park, food processing plants, cold storage/ cold chains

can be developed through Farmer’ Producers Organization

(FPOs) at block level.

Ø Marketing and brand development: High aesthetic and

technological packing and development of brand of Jharkhand

agricultural and organic products can add the value.

Development of market infrastructure and services,  less

stringent certification procedure for domestic market, simple

export procedure, input and output quality assurance are

required for both producer as well as consumer satisfaction.

Livestock and fisheries sector

Ø Requirement of improved germplasm of breed / species (frieswal

cattle, black bengal goat and Jharsuk pig) need to be estimated.
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Subsequently, need based timely supply at affordable price with

credit support and technical guidance may be provided to improve

the existing scenario of livestock sector in the state.

Ø Urea treatment of poor quality fodder and supplementation of

deficient minerals (P, Zn, Fe) should be promoted for 10-15%

improvement in productivity.

Ø Encouraging private practitioners and strengthening of Public

Animal Health Centers.

Ø Potential for cage culture and ornamental fishes should be

harnessed.

Ø Quality and safety standards in all value chains [(dairy, poultry,

ruminant meat, fish, hides and skins (domestic and export)] are

required to strengthen forward linkages.

Other sectors

Ø Non-Wood Forest Products (NWFPs): Lac, tassar, tamarind

and honey have high potential for commercialization. At present,

lac is produced by the farmers mainly at farm and minor share

comes from the forest area (Yogi et al 2017). Therefore, it should

be considered as an agricultural product. To resolve these type

of issues, a state level Natural Resins and Gums Board (NRGB)

need to be established for organizing the sector.

Ø Extension support and HRD: Proper human resource

development through capacity building of farmers,

entrepreneurial farm school, etc would be required for high

adoption of technological interventions. Public-Private

Partnerships (NGO and service providers) can be encouraged

for effective implementation.

Conclusion

Constraint analysis revealed that a scattered land holding, lack of

irrigation facilities, lack of financial support with proper guidance

were identified as the major hurdles towards doubling the form

income. All these problems kept the rural households with

subsistence farming without application of technical know-how. A

strategic road map aimed to increase or maintain the production

and productivity of farming systems, reduce agricultural inputs and

thus production costs, and diversify production. It can help to reduce

rural poverty by increasing on-farm production and household income

and by providing employment opportunities, and it can reduce the

risk of economic failure by increasing the diversity of production

within farming systems.  Interventions are expected to improve

cropping intensity, improve water conservation, limit pests and
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prevent soil erosion. If properly designed and managed, it can

contribute to biodiversity conservation and climate-change

adaptation and mitigation. If deployed inadequately, however, they

may lead to decreases in production because of competition among

trees and crops. The dissemination of recommended practices and

the provision of support for farmers are essential for the effective

uptake of agriculture.

Recommendations

Based on the above-mentioned facts and figures and major

bottlenecks identified for agricultural development in the state it is

being recommended that technical guidance regarding improved

package of practices (seed, breed, tool and technique), financial

support for vulnerable class and policy interventions like land

consolidation, major and minor irrigation projects, market support

through price policy can address the problems of the society. Only

the technological intervention can not address the problem of

subsistence farming in the state. National-level data reveals that

shifting to high-value crops can more than quadruple income from

the same piece of land. The major sources are diversification for high

value crops, irrigation for productivity, better price realization for

farmers through competitive markets, technology up gradation and

shifting cultivators from farming to non-farm occupations. In

conclusion, if the above mentioned measures are implemented

sincerely at the state-level, then farmers’ income could be enhanced

significantly. However, promotion of non-farm rural employment

seems to be most appropriate option for improving livelihoods of small

land holders in the state. Thus, the road map for doubling income

covers the possible directions and issues related to the Jharkhand

state and open the path of need based studies about the various

subjects including the reasons of low adoption in tribal communities,

opinion of rural households on land consolidation and open grazing,

so that research output could support the coordination activities at

the state level.
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