STATUS PAPER ON RICE

By

P.V. Subbaiah Choudary, Advisor, CIFA 
&
                  S.M. Ahamed Ali, Director-Institutional Development, FFA
Flat No. 209, Vijaya Towers, Shanti Nagar,

Hyderabad – 500 028.
INTRODUCTION    
Rice is the important staple food for more than half of the world population and provides 60-70 per cent body calorie intake to the consumers. Rice is a supreme commodity to mankind, because rice is truly life, culture, tradition and a means of livelihood to millions.  Rice is the most important crop of India and it occupies 23.3 per cent of gross cropped area of the country. It contributes 43 per cent of total food grain production and 46 per cent of total cereal production. It continues to play vital role in the national food grain supply. Archaeological evidence suggests that it has been feeding mankind for more than 5000 years. It ranks third after wheat and maize in terms of worldwide production
a)
INTERNATIONAL SCENARIO
Rice occupies 11 percent of world agricultural land.  Asia dominates the world in rice production as it accounts for about 90 percent of world’s rice area and 92 percent of production.  Asia being the most populated region of the world the major proportion of rice produced is consumed within the continent.  The quantity exported by all the countries including USA, which is one of the four major exporting countries, accounts for only 4 percent of the quantity produced.  Interestingly Asian countries also account for major proportion of the rice imports, as about half of the imports find its way to Asian countries. 
The productivity of rice in India is higher than Thailand, Pakistan, Bangladesh, Nepal and Brazil but much below than the productivity in Japan, China, Korea, U.S.A. and Indonesia. The rice productivity in India during 1999 - 2000 was 1986 Kg./ha., which is below the world average productivity of 2551 Kg./ha. during the same year. As compared to the average rice yield in China, Japan, Korea and Egypt of 6.35 tonnes/ha, 5.80 tonnes/ha, 6.00 tonnes/ha and 5.60 tonnes/ha respectively, it is only 2.09 tonnes/ha in India (2000-02). 
	AREA AND PRODUCTION OF RICE IN MAJOR COUNTRIES

	Area
	Area 
(Milli on ha)
	PRODUCTION (million ton)

	
	
	2001
	2002
	2003
	Yield 2003 
Mt / ha

	World 
	151.20
	585.15
	576.1
	591.2
	3.91

	China 
	28.59
	181.51
	176.3
	167.5
	5.86

	India 
	44.50
	131.90
	113.6
	133.5
	3.00

	Indonesia 
	11.70
	49.40
	51.5
	51.8
	4.43

	Bangladesh 
	10.90
	34.28
	38.2
	39.9
	3.66

	Viet Nam 
	7.50
	31.93
	34.4
	34.7
	4.63

	Thailand 
	9.80
	25.20
	25.6
	26.8
	2.73

	Philippines 
	4.09
	12.70
	22.8
	24.6
	6.01

	Myanmar 
	6.50
	20.60
	13.0
	13.5
	2.08

	Brazil 
	3.15
	10.21
	10.6
	10.4
	3.30

	USA 
	1.33
	9.44
	9.6
	9.0
	6.77

	Pakistan 
	2.25
	6.75
	6.7
	6.9
	3.07

	Source : FAO 2004, Agricultural Statistics, Rome 


b)
NATIONAL SCENARIO 
Rice is the most important crop of India and it occupies 23.3 per cent of gross cropped area of the country. Rice contributes 43 per cent of total food grain production and 46 per cent of total cereal production. It continues to play vital role in the national food grain supply. Among the rice growing countries in the world, India has the largest area under rice crop (about 45 million ha.) and ranks second in production next to China. 

	RICE PRODUCTION IN INDIA

	
	1999/00
	2000/01
	2001/02
	2002/03
	2003/04
	2004/05
	2005/06
	2006/07

	million tonnes

	Kharif
	77.48
	72.78
	80.52
	63.08
	78.62
	72.23
	78.27
	78.54

	Rabi
	12.20
	12.20
	12.82
	8.74
	9.91
	10.90
	13.52
	12.51

	Total
	89.68
	84.98
	93.34
	71.82
	88.53
	83.13
	91.79
	91.05


           Source : Department of Agriculture & Cooperation – India
	AREA, PRODUCTION AND YIELD OF RICE IN MAJOR STATES IN INDIA  -  2005 – 06

	State
	Area

M Ha
	%  of Total

Area
	Production

Million Tonnes
	%  of Total

Production
	Cumulative

%  of Total

Production
	Yield

Kg/Ha

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	West Bengal
	5.78
	13.24
	14.51
	15.81
	15.81
	2509

	Andhra Pradesh
	3.98
	9.12
	11.70
	12.75
	28.55
	2939

	Uttar Pradesh
	5.58
	12.78
	11.13
	12.13
	40.68
	1996

	Punjab
	2.64
	6.05
	10.19
	11.10
	51.78
	3858

	Orissa
	4.48
	10.26
	6.86
	7.47
	59.25
	1531

	Karnataka
	1.49
	3.41
	5.74
	6.25
	65.51
	3868

	Tamil Nadu
	2.05
	4.70
	5.22
	5.69
	71.20
	2546

	Chhattisgarh 
	3.75
	8.59
	5.01
	5.46
	76.65
	1337

	Assam
	2.42
	5.54
	3.55
	3.87
	80.52
	1468

	Bihar
	3.25
	7.44
	3.50
	3.81
	84.33
	1075

	Haryana
	1.05
	2.40
	3.21
	3.50
	87.83
	3051

	Maharashtra
	1.52
	3.48
	2.70
	2.94
	90.77
	1779

	Madhya Pradesh
	1.66
	3.80
	1.66
	1.81
	92.58
	999

	Jharkhand 
	1.35
	3.09
	1.56
	1.70
	94.28
	1150

	Gujarat
	0.67
	1.53
	1.30
	1.42
	95.70
	1949

	Kerala
	0.28
	0.64
	0.63
	0.69
	96.38
	2284

	Others
	1.71
	3.92
	3.32
	3.62
	100.00
	

	All India
	43.66
	100.00
	91.79
	100.00
	
	2102


The phenomenal pace in increase in rice production and productivity has been uneven, and the disparity is highly pervasive among the states and across the diverse ecosystems. Moreover, the yield curves have started showing decelerating trends in the later half of the nineties and has been continuing thereafter, which seems to have induced the un-sustainability. The gain due to modern rice technology has been discriminatory against the resource poor areas, which is also dominated by small and marginal farmers. Productivity ranges from a less than 2 tonnes/ha in rainfed areas to as high as 5.85 tonnes/ ha in irrigated tract in Punjab. This disparity is caused as the research achievement failed to fulfill the requirements of demand-driven technology and "reaching out" to the target groups for wider adoption. 

c)
STATE SCENARIO
Rice is mainly grown under irrigated conditions in the command areas in Andhra Pradesh. However it is also grown in rainfed conditions during kharif season. Medium to long duration (120-170 days) varieties are grown in fertile Krishna Godavari Zone. State has a long coastal belt and short duration (110-125 days) varieties are grown in the Northern Coastal Zone.  Southern Zone mainly grows long duration (165-170 days) varieties and Southern Telangana grows medium duration varieties while Northern Telengana grows mainly the short duration varieties. In terms of rice productivity, the state with its productivity level of 2807 kg/ha, ranks fourth in the country after Punjab, Tamilnadu and Haryana.  
	Area, Productivity and Production of Rice in Andhra Pradesh from 1999 to 2004

	Year
	KHARIF
	RABI
	Total

	
	Area

in lakh ha
	Produc-tivity in Kgs/ha
	Produ-ction in lakh tonnes
	Area in lakh ha
	Produ-ctivity in Kgs/ha
	Produ-ction in lakh tonnes
	Area in lakh ha
	Produ-ctivity in Kgs/ha
	Produ-ction in lakh tonnes

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)

	1999-2000
	28.49
	2529
	70.56
	11.65
	3154
	35.82
	40.14
	2710
	106.38

	2000-2001
	30.04
	2741
	82.34
	12.39
	3409
	42.24
	42.43
	2936
	124.58

	2001-2002
	24.26
	2679
	65.01
	13.99
	3496
	48.89
	38.25
	2978
	113.90

	2002-2003
	21.09
	2397
	50.54
	7.13
	3189
	22.73
	28.22
	2597
	73.27

	2003-2004
	21.09
	2772
	58.42
	8.66
	3594
	31.11
	29.75
	3011
	89.53

	Average of pre-ceding 5 years (1998-99 to 2002-2003)
	26.40
	2578
	67.70
	12.04
	3312
	39.68
	38.44
	2807
	107.38


	District-wise Area, Production & Productivity of Rice in Andhra Pradesh 2003-04

	DISTRICT
	Area in
Hectares
	Production in
tonnes
	Yield in
Kg/ha

	(1)
	(2)
	(3)
	(4)

	Srikakulam 
	190423
	426295
	2239

	Vizianagaram 
	113076
	239045
	2114

	Visakhapatnam 
	88637
	144647
	1632

	East Godavari 
	399994
	1631545
	4079

	West Godavari 
	410218
	1679723
	4095

	Krishna 
	229853
	545924
	2375

	Guntur 
	176259
	499827
	2836

	Prakasham 
	46118
	121270
	2630

	Nellore 
	154916
	414124
	2673

	Chittoor 
	45781
	85276
	1863

	Cuddapah 
	34123
	84057
	2463

	Ananthapur 
	28341
	70354
	2482

	Kurnool 
	39584
	112012
	2830

	Mahaboobnagar 
	99496
	230606
	2318

	Rangareddy 
	36299
	85547
	2357

	Medak 
	86303
	216005
	2503

	Nizamabad 
	91370
	282358
	3090

	Adilabad 
	80920
	200748
	2481

	Karimnagar 
	187576
	602047
	3210

	Warangal 
	170235
	510766
	3000

	Khammam 
	142108
	412482
	2903

	Nalgonda 
	123008
	358144
	2912

	State 
	2974638
	8952802
	3011



2.
SOIL HEALTH

Intensive rice cultivation and increased cropping intensity are resulting in wide spread soil health problems like macro and micro-nutrient deficiency. About 8 Mha rice area is reported to be Zn deficient and Mn deficiency is wide spread in rice-wheat production belt. Increasing arsenic toxicity is reported from states of West Bengal and eastern Uttar Pradesh due to ground water contamination. This is accompanied with decreasing organic carbon content from 0.45% to 0.3%. Major depletion of nutrients like K or sulphur are reported from rice-oil seed or rice-pulse cropping systems. One of the main causes for this is the increasing dependence on inorganic fertilizers. Integrated nutrient management involving blend of organics and inorganics is urgently required to ameliorate the situation. Over exploitation of ground water in rice-wheat area is leading to widespread salinity and alkalinity problem. Though management and genetic approaches are followed, better varieties are needed for inland and costal saline soils.
Input Use Efficiency
Cost of rice cultivation is mainly dependent of input cost and input use efficiency. At present the agronomic efficiency of inputs is about 25-30%. Per kg of nutrients applied 13.1 kg of rice is produced at present which needs to be enhanced to 18kg. Emphasis is needed both on genetic enhancement and development of resource conservation technologies (RCT) for higher input use efficiency.

3.
AGRICULTURE INPUTS

a)
Availability of Quality Seed


Availability of quality seed timely and at affordable price to all the farmers is important for good crop but it is a constraint for rice farmers in India. Supply of certified rice seed from public institutes accounts for about 15 percent only and private companies for about 8 percent. The remaining about 77 percent requirement is met either by storing own seed or by farmer-to-farmer exchange.  Analysis of certified/ quality seed distributed from 1990-91 to 2000-01 reveals that not much progress was made for increasing the quantity of seed distributed . There was some increase from 1997 but it again declined in 2001.  Private companies are increasing their seed supply in the market. The potential for marketing good seed can be judged by the fact that Co-operatives in Andhra Pradesh are producing rice seed with farmers and marketing it not only in the state but also in other states too. 

Distribution of certified/quality seed of paddy (1990-91 to 2000-01)
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b)
Fertilizers and Soil Degradation 


Pollution of soils by invasion of salts from excessive application of chemical fertilizers is recorded in the coastal areas (West and East Godavari districts). Higher than recommended doses of chemical fertilizers is used by the rice farmers in Andhra Pradesh. ANGR Agricultural University, Hyderabad is working on reducing the fertilizers use by incorporating organic manures in the research trials. Long term research trials have established that 25% of nitrogenous fertilizers can be replaced by Organic manures like, green manuring with sunhemp (Crotalaria), Diancha. This also helps in reducing fertiliser dose in the following crop and thus significantly bringing down the cost of production. Use of blue green algae (BGA) and Azolla has also been found useful.  Proper crop rotation also helps in maintaining better soil health.

c)
Pesticides in Rice Production


A variety of insecticides, fungicides, rodenticides and herbicides are used as mono and in cocktails. Use of pesticides is harming the ecosystem. Farmers realize that rice and fish production system has been is adversely affected by pesticide use in coastal areas. Farmers also have the feeling that the high use of pesticides, particularly heavy spraying at milky stage may have residual effect in the produce, which is harm-full for both humans and animals.
The intensive use of pesticides leaves high level residues in soil and groundwater. Organic activity is an essential component of humification in improving soil structure is thereby impaired. Slowly degrading compounds cause a gradual build up of residues in the soil and threat to underground water in the form of deposits. 

CONSUMPTION OF PESTICIDES IN ANDHRA PRADESH
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d)
Yield losses due to pests and diseases


Pest scenario in rice cultivation has been ever changing in response to adoption of new varieties, cultivation practices and pest control methods being followed. Over the last five decades, number of economically important insect pests has increased from 4 to 14. Number of minor pests have gained major pest status like the recent leaf and panicle mites. Extensive use of insecticides has led to development of resistance as recently reported for BPH against neonicotinoid insecticide imidacloprid. Cultivation of single gene conferred resistant varieties has led to rapid evolution of six gall midge biotypes. Hence it is important to understand the basics of pest population dynamics and study the effects of crop cultivation practices on pest prevalence and abundance. A reliable method of pest forecasting for incidence, buildup and outbreaks will help to reduce the avoidable yield losses through adoption of appropriate management strategies. Development of ecofriendly biointensive IPM packages suited for different regions and situations need greater thrust.

e)
Water Management


Water is going to be most critical input in the future for agriculture in general and rice cultivation in particular. Share of water for agriculture is likely to drastically go down form 90% to less than 60%. Rice cultivation has traditionally been in water impounded paddies and hence rice has come to be known as water loving crop. The ability of rice to survive and grow under water submerged soil and effective weed management through standing water have further given credence to this view. Hence water productivity in rice cultivation has been the lowest with 5000 liters of water required to produce just 1 kg of rice. Fortunately, this aspect of rice cultivation is undergoing radical changes and technologies are being aggressively developed for more water productive cultivation practices. System or rice intensification (SRI), direct seeding under puddled soil, alternate wetting and drying are some of these practices. Reducing crop duration without affecting productivity is another approach. 

4.
AGRICULTURE CREDIT
Debt-trap due to inability to repay the loan taken for crop cultivation has lead to suicides by farmers.  This has happened in case of many crops and not only in commercial crops like cotton. Government recognises the importance of credit and has policy to provide adequate credit support, especially to the small and marginal farmers but in practice many small and marginal farmers have to depend on private sources of credit. The flow of institutional credit for agriculture and allied activities has increased from Rs. 319560 million in 1997-98 to Rs. 667710 million in 2001-2002 but it has failed to serve the needs of the needy.
The cooperative credit structure is facing sever problem, which has restricted its ability to function viably and perform effectively the task of reaching out to all segments of the farming community and meet full credit requirements (Dept. of Agriculture and Cooperation, 2003). Most of the farmers were not happy with the cooperative system as the loans were not timely available and all the needy do not have access to it. Kisan Credit Cards and promotion of Self Help Groups (SHG) are some of the policy initiatives of the Govt. but the poor still don’t have a reliable and friendly source of credit. Increasing dependence of farmers on market for inputs (seeds, pesticides and fertilizers) put them in debt-trap, as terms of credit supply by the money lenders/traders are often quite exploitative. Government credit is not easily and timely available and outreach of most public micro-finance institutions is limited leaving the most vulnerable groups of agricultural labours, particularly those belonging to lower castes uncovered. The scheme of Kisan Credit Cards has not yet reached in all the areas and to all the farmers and also its efficacy is yet to be evaluated. Crop insurance scheme brings some breather to the farmers but it is also not hassle free and not widely known. 

,5.
AGRICULTURE EXTENSION
In India agriculture is a state subject and the main extension agency is the state Department of Agriculture (DoA). Extension Division lays down major policy guidelines on extension matters and the Directorate of Extension implements specific programmes and activities. The 1980s saw most of the states embracing the World Bank funded Training and Visit (T&V) system of extension. With external support drying up, the states began to dilute the rigour of T & V system and the 90's saw many states experimenting with new extension approaches. Currently a number of organisations are providing extension services. This include, State Agricultural Universities (SAUs); Commodity Boards (spices, rubber, coconut, coffee etc); Krishi Vigyan Kendras (KVKs); non-governmental (voluntary) organisations (NGOs); agri-business companies (dealing with seed, fertiliser, pesticides, farm machinery); media firms (print and video), etc.
The Directorate of Extension of the DAC has been supporting the states for implementing the following programmes on the following items in the IX Plan.

(a)
Support to NGOs and Farmer Organisations

(b)
Women in Agriculture

(c)
Farmer Scientist Interaction and State/District level R-E Interfaces

(d)
Exposure visit of Farmers/Extension functionaries

(e)
Print media/Kisan mela support to SAUs

(f)
Support for training for improving the technical competency of extension 


functionaries
However, the most ambitious has been the Innovations in Technology Dissemination (ITD) component of the World Bank funded National Agricultural Technology Project (NATP). Programme interventions are based on a strategic research and extension plan prepared in a participatory mode. Farm Information and Advisory Centres (FIAC) are created at the block level to act as the operational arm of ATMA. A Block Technology Team (BTT), comprising technical personnel at the block level and a Farmer Advisory Committee (FAC) comprising all key stakeholders and farmers representatives are also constituted at the block level. Under the project, a state level Agricultural Management and Extension Training Institute (SAMETI) has been created in all the project states to provide training to state extension functionaries on innovative areas of project management, participatory planning, HRD and information technology.

Though the ITD component of NATP has been in implementation since 1998, ATMAs have been established in different phases across 28 districts. As a result the impact of the project has not been uniform in all the districts. The flexibility to quickly respond to training and information needs of farmers, the availability of a reasonably good untied operational budget and the participation of the farming community by way of FAC at the block level are the major factors behind the apparent success of ATMA. However the project suffers from weak process documentation and internal Monitoring and Evaluation system. There is inadequate information on utilisation of IT facility and progress in implementation of adaptive research through SAUs and KVKs.

Farmers' organizations and producers co-operatives provide a wide range of extension support to farmers, but their presence is restricted to very few crops/commodities and specific regions. Notable among them is the Maharashtra Grape Growers Association. Extension services provided by dairy co-operatives also have been exemplary. Newspapers (especially local language dailies), farm magazines, and television media are important sources of information for farmers. Input companies, especially fertiliser firms organize several extension activities. The number of private consultancy firms providing agricultural consultancy to farmers is on an increase. Private extension initiatives by agri-business companies have been expanding in India. Notable among them are the recent efforts by several agri-business companies, such as Mahindra & Mahindra, Rallis and ITC. Mahindra and Rallis model provide an integrated service ranging from information, field visits, quality inputs, reliable access to output markets and non-exploitative and timely credit. It also reveals the increasing willingness of farmers to pay for quality services in agriculture.

6)
RESEARCH AND DEVELOPMENT

India has competent rice research and development system in the world. In this system-wide initiative, the Indian Council of Agricultural Research (ICAR) developed a network partnership with the SAUs (State Agricultural Universities) and the International Rice Research Institute (IRRI). A number of private firms also participated in the rice research programmes. The Directorate of Rice Research (ICAR), Directorate of Rice Development (Govt, of India), Indian Agricultural Research Institute and the IRRI have rendered requisite training to rice researchers both in conventional breeding and Hybrid programme. The process helped in developing more than 700 modern rice varieties During 1965-75 period, there 105 varieties were developed and released by the central variety release committee, which increased to 139 in the next ten years and further increased to 231 in 1986-1995. 
This is the largest stock of modern rice variety ever a single country possesses. But, it is ironical that this phenomenal achievement unable to meet the requirements of the stakeholders across the country. Since rice is grown and adapted in diverse agro-ecological situations and socio economic conditions, the need for demand driven modern technology continue to loom large. During the green revolution period, the irrigated tracts benefited immensely from rice research with the development of short duration dwarf and high yielding varieties of rice. Most importantly, this was supported by policy of infrastructure and institutional supports too. By implication, it means that rainfed areas were neglected and deprived of adequate research attention as it deserves. It has been observed that the distribution of modern varieties across the ecosystems was uneven, wherein 54 percent of the modem varieties were targeted for the irrigated areas, 27 percent for the rainfed lowland, and 19 percent for upland areas. The unequal distribution severely affected productivity and accentuated the disparity. The productivity in the irrigated tracts exceeded 4 t/ha, while it remained at the level of less than 2 t/ha in the rainfed areas. The modern rice technology, although a pre-requisite for the sustainability of food security, its success depends on the back up support infrastructure, pricing policy and other policy interventions, which were neglected in the rainfed areas.

7.
RICE ECONOMICS
Actual Cost of Cultivation incurred by farmers in Andhra Pradesh for growing one acre paddy has been given below (Compiled by CIFA).
	
COST OF CULTIVATION OF PADDY IN ONE ACRE

(Andhra Pradesh during the year 2008-09)

	S.No.
	NATURE OF WORK / CATEGORY OF EXPENDITURE
	Amount (Rs.)

	1.
	PREPARATION OF LAND :
	

	
	a)
	Nursery
	  200
	

	
	b)
	Bunds repairs
	  100
	

	
	c)
	Ploughing  2 times @ Rs.800/- each  (Rs.800 X 2 = Rs.1,600)
	  1,600
	

	
	d)
	Manure spreading and final leveling
	  700
	

	Total
	Rs. 2,600
	2,600

	2.
	MANURE COST :
	

	
	a)
	Farm yard manure (FYM) 3 Tractor loads @ Rs.900 for Tractor including transport. Rs.900 x 3 = 2,700)
	  2700
	

	
	b)
	Chemicals fertilizers(DAP, Urea, Potash, Zink)
	  2000
	

	
	c)
	Applying of fertilizers
	  200
	

	Total
	Rs. 4,900
	4,900

	3.
	Cost of 30 kgs seed
	 600
	600

	4.
	a)
	Expenditure for plucking seedlings from Nursery and planting in the main filed.
	  1,500
	

	
	b)
	Weeding 2 times @ Rs.500 each time (Rs.500 X 2 = Rs.1000)
	  1,000
	

	
	c)
	Scaring of birds for protecting transplanted main field @ Rs.50 per day for 20 days (Rs.50 X 20 = Rs.1,000)
	  1,000
	

	
	d)
	Pest and disease control Rs.800/-
	800
	

	Total
	Rs. 4,300
	4,300

	5.
	a)
	Irrigation and watch and ward
	 600
	

	
	b)
	Pump set maintenance
	 600
	

	Total
	   1,200
	1,200

	6.
	Land lease 
	
	7,000

	7.
	Managerial cost @Rs.200 per acre  for 5 months (Rs.200X 5= 1,000)
	
	1,000

	8.
	Harvesting charges for threshing,  Winnowing heaping and bagging  
	
	1,400

	9.
	Transporting and market expenditure
	
	950

	10.
	Irrigation charges, interest on bank loan
	
	1,050

	TOTAL
	25,000


YIELD, COST OF CULTIVATION PER QUINTAL AND INCOME


(a)
Cost of cultivation per acre Rs. 25000/-

(b)
Average yield of paddy per acre is 25 quintals (35 bags)

(c)
Cost of cultivation per Quintal (Rs. 25000​ /25) = Rs. 1000/-

(d)
MSP fixed for paddy per quintal is Rs. 745 (for the year 2007-08)

(e)
Total gross income (Rs.745 X 25 quintals) =Rs.18,625/-

(f)
Estimated loss per acre to the farmer (Rs.25,000 – Rs.18,625/-) = Rs 6,375/-(g)
MSP to be fixed as per Prof. M.S. Swaminathan Commission 


recommendation should be Rs.1,500 per quintal (Cost of cultivation + add minimum  50% of cost of cultivation i.e. Rs.1000+500=Rs.1,500)

8.
HYBRID RICE

At the current rate of population growth in India, the requirement of rice by the turn of century is estimated to be around 150 million tons. Commercial success of hybrid rice in China has clearly demonstrated the potential of this technology to meet the ever-increasing demands for rice world over. Efforts to develop and use this technology in India, though initiated in 1970’s, have been systematized and intensified since December 1989, with launching of a mission oriented project. Within a short span of seven years, half a dozen hybrids each from public and private sectors are made available for commercial cultivation. Some more promising hybrids with better grain quality, resistance to some of the major pests and diseases are in final stages of evaluation. Hybrid seed production technology has been developed and demonstrated on large scale and an average seed yield of 1.0 -–1.5 t/ha is being obtained on large scale. 

ADVANTAGES AND DIS-ADVANTAGES     
ADVANTAGES : 

· Average yields of hybrid are more when compared to high yielding varieties. 
· Quantity of seed used in hybrid rice was significantly less than the seed used in conventional high yielding varieties. 
· Average productivity and total return to total input cost was relatively higher for hybrid rice than for conventional high yielding varieties. 
· Hybrid rice cultivation is economically viable if management level is above 60 per cent. 

· The nursery area required for transplanting unit area is less when compared to conventional high yielding varieties. 
· Hybrids are short duration with resistance to major pests and diseases. 
· Hybrids are non-lodging varieties.
DISADVANTAGES  :  

· Management responsiveness was nearly 30 – 35 % more for hybrid rice than for conventional high yielding varieties. 
· At an average management level, the grain yield of hybrid (0.8 t/ha) was lower than the minimum required (1.4 t/ha). 
· Seed cost was almost 2.5 times more for hybrids than for conventional high yielding varieties. 
· The expected output price was lower for hybrid rice grain than actual price for conventional high yielding varieties. 
· The hybrid rice seed production usually requires more labour specially to accomplish certain critical farm operations like row planting, supplementary pollination, leaf clipping, gap filling, rouging and GA3 application etc. Hence the cost incurred on seed production was found to be high. 
· Hybrids require more dose of fertilizers. 
· Hybrid seed is not suitable for second crop. 

9.
SYSTEM OF RICE INTENSIFICATION (SRI) PADDY
SRI Paddy Cultivation requires less water and less expenditure gives more yields, Beneficial for small and marginal farmers.

SRI was first developed in Madagaskar during 1980's. Not known outside Madagaskar Until 1997. Its potential is under testing in China, Indonesia, Combodia, Thailand, Bangladesh, Sri Lanka, India. In A.P., SRI is experimented in all the 22 districts during 2003 Kharif with encouraging results. Over 1,00,000 farmers are experimenting with this system world wide at present.

Sri Technology Uses - Less External Inputs
· In SRI Paddy Cultivation Less Seed (2kg/ac) is required and fewer plants per unit area (25x25cm) where as in general Paddy Cultivation 20kg seed is required per acre.
· SRI requires less expenditure on fertilizers and plant protection chemicals.

Root Growth
In SRI System Rice Crop grows healthy in natural conditions and its root growth can be massive receives nutrients from deeper layers of the soil. 

Sri Is Initially Labour Intensive
· Needs 50% more man days for transplanting and weeding. 

· It offers an alternative to resource poor, who puts in their family labour. 

· Once skills are learnt and implements are used, the labour costs will be lesser than the present day rice cultivation. 
Sri Encourages Rice Plant To Grow Healthy With
· Large root volume 

· Profuse and strong tillers 

· Non lodging 

· Big panicle 

· More and well filled spikelets and higher grain weight 

· Resists insects because it allows rice to grow naturally 
Tillering Is Greatly Increased
· 30 tillers per plant are fairly easy to achieve 

· 50 tillers pen plant are quite attainable. 

· With really good use of SRI, individual plants can have 100 fertile tillers or even more. 
10.
HARVESTING AND THRESHING

The maximum quantity and better quality paddy and rice depend on the harvesting of the crop at the correct maturity stage. Therefore, it is of the paramount importance to harvest the crop at suitable time. Harvesting of the crop when it is not fully matured might result in loss of yield with poor quality grains. If harvesting is delayed, grain may be lost due to damage by rats, birds, insects, shattering and lodging. Thus, timely harvesting ensures better yield, good quality of grains, consumer acceptance and less breakage when milled. The right stage for harvesting as commonly understood by laymen is when panicles turn into golden yellow and the grains contain about 20 percent moisture. When the moisture in the paddy grains reaches 16-17% in the standing crop in the fields, the crop sustains a heavy loss owing to shattering and damage by birds and rodents.

Extensive studies have been carried out on specifying the optimum time of harvesting. Based on the results of the various studies, in general, three criteria are taken into consideration to specify the right time of harvesting viz. 


(i)
the moisture content of the grains


(ii)
the number of days after planting or flowering and

    
(iii)
the dry matter of the plant or seed.

The most common and old methods of threshing of paddy is trampling by bullocks or lifting the bundles and striking them on the raised wooden platform. Now pedal threshers are being used. Power driven stationary threshers are also used for quick threshing.

11.
LABOUR SCARCITY AND MECHANISATION
Besides decreasing land and water, labour shortage is going to be a major production constraint in years to come. Besides, urban migration for better jobs, drudgery involved in rice cultivation is driving away the available workforce. Women are mainly affected for lack of better alternatives. They take the brunt of back-breaking tasks of transplanting, weeding and harvesting. Rural youth are moving to towns leaving older farmers to attend to farming. These social issues need to be addressed through technology development in the form of simple tools and machines for increasing efficiency and reducing drudgery. Drum seeder, fertilizer applicator, power operated threshers, cono weeders are some of such tools. More efficient transplanters, reaper binders, power operated weeders are needed. Cost of labour in certain areas is making use of combine harvester more economical. In this perspective plan a lot is required to be done for selective mechanization and popularization of machinery among the farmers.

12.
PROCESSING

Milling
Huller mills started replacing hand-handling and presently paddy is milled in huller, disc-sheller and rubber-rolt-sheller mills. 

The comparative installation costs and out terms of rice from three types of mills employed in India.
	

	
	Huller mill
	Disk Sheller
	Rubber Roll Sheller

	Capacity
	
	(1 tonne / hr)
	(1 tonne / hr)
	(2 tonnes / hr)

	Installation Cost
	
	Rs.40,000
	Rs.65,000
	Rs.1,80,000

	Out turn of raw-milled rice
	Rice
	63-65%
	65-67%
	67-70%

	
	Brokens
	
	2%
	2%

	
	Bran
	35-37%
	5%
	5%

	
	Husk
	
	22-27%
	22-25%

	Broken percentage in Rice
	
	30-40%
	22-30%
	10-15%


13.
VALUE ADDITION TO ENHANCE PROFITABILITY
Value addition could also enhance profitability of rice production. A wide spectrum of product development can be identified like better extraction and preservation of bran oil, processed and canned ready to eat products, vitamin, iron or calcium enriched flaked or puffed rice, flavored rice, starch extraction from broken rice etc. Besides, tailoring rice varieties specially suited for such product development can be considered. Cultivation of organic rice for niche domestic and export markets may be considered for value addition. Identification and scientific validation of medicinal rice varieties with theraptic value and their cultivation for wider marketing is another area deserving attention.
14.
MARKETING


a)
Liberalization and the Distress of Indian Farmers


Rice is the principal crop in India followed by wheat. For encouraging food production and the increase productivity government had set up Food Corporation of India and ensured a minimum support price to the farmers. Also, Government had initiated many programmes to provide irrigation, electricity and other agricultural inputs to the farmers at reasonable price. For such policies the farmers in large parts of India were having a more or less comfortable economy till early eighties. However, after the economic liberalization process started in the year 1991 there has been sharp deterioration of the economy of the farmers all over India. During past several years even in the erstwhile most prosperous Green Revolution Belt of India like Punjab, Haryana farmers have been compelled to commit suicide because of economic distress. 
Since the food grain procurement policy is getting curtailed the farmers are unable to get a fair price of their produces. Sometimes there is no buyer for their produces even at throw away price. This has created severe stress for the food grain producing farmers all over the country. To add to this problem now there has been also import of cheaper food grain from Thailand and other places by a few multi national corporations. The study has shown that in the irrigated areas of Andhra Pradesh a farmer has to spend on an average INR 10,000 to produce on M.T. of rice (paddy) while Government is fixing the Minimum Support Price (MSP) for the same quantity at INR 7,450. However, government is unable to procure the paddy even at INR 7,450 for which in many places farmers are selling it for as low price. Because of this in many provinces farmers are giving up agriculture and particularly rice cultivation. There is growing unemployment and hunger all over the countryside. 

These are some of the examples how in the post liberalization era, the Agriculture economy of India and particularly the socio economic condition of the small and marginal farmers have been already ruined. Unless a number of policies of the WTO are changed and unless the Government takes very stringent measures to protect the interest of the farmers it will be difficult for them to sustain their livelihood. To sustain the agriculture, a sustainable price is essential. If livelihood of the people is a priority then government will have to give protection to the farming community. Through CIFA and FFA we have been trying to develop networking with farmer organizations within the country so as to create pressure on the government to take up pro farmers agricultural policies. In this regard, we have been organizing workshops, seminars, rallies as well as public events. We have been making efforts to ensure that Government abides by its policies in the interest of farmers.

b)
Minimum Support Prices and Paddy Procurement:
 Commission for Agricultural Costs and Prices (CACP) of Govt. of India fixes support prices every year in order to safeguard farmers and avoid distress sales.  Government is supposed to buy all the paddy offered by the farmers for sale at the minimum support price. Food Corporation of India is the major organization responsible for implementing MSP with the help of the states. 


c)
Deficiencies in fixing MSP by CACP


The methodology contemplated under MSP scheme is working against the farmers in practice. The methodology followed regarding imputing family labour, rental value of land, interest on capital depreciation on fixed assets and agricultural machinery, cost of transportation, marketing charges and storage is working against the farmers interest. 
The Directorate of Economics and Statistics (DES), New Delhi obtains data regarding cost of cultivation of various crops from the centres working under agricultural universities of concerned states for which the work is entrusted by Commission for Agricultural Costs and Prices (CACP), New Delhi. It is noticed that large number of field assistants posts are vacant and there is no transparency in the data collected. The computation of costs regarding family labour and bullock power and other parameters have no relevance with the cost of cultivation actually incurred by farmers. Further it is observed that data pertaining to previous years is adopted for current year without giving cognizance to the increase in the cost of inputs.

Farmers organisations visited some of the centers intended for collecting data on costs of cultivation and found that no farmer is approached by field assistants for eliciting costs of cultivation particulars. Further no farmer signature or thumb impression is obtained on the statements pertaining to costs of cultivation data of the visit of field supervisor. The other deficiencies in the system are mentioned below


i)
Expert groups from time to time recommended that MSP be fixed and announced well in advance, before the farmers commence Kharif and Rabi sowing operations so that the farmers choose the crops to be grown based on the support price fixed by GOI. Unfortunately this is not happening.

ii)
It is gathered that MSP for various crops, though announced, before marketing season, the information is not percolating to farmers. It is pertinent to note that, even the grass root level functionaries of agricultural/marketing departments are also not aware about support prices. There is immediate need to evolve systems to fix and announce MSP under a time bound programme and ensure that the information reaches to grass root level Government Departments, Farmers Organizations and particularly farmers.

iii)
Among others, thrust of MSP Scheme and guidelines issued from time to time, depending on the recommendations of various committees and expert groups, were to transparently take into consideration all costs actually incurred by farmers for producing crops. The cost index of various inputs is abnormally increased, including agricultural labour. But the computation of costs has not been made depending on the field situation. Statutory obligations like payment of wages as per Minimum Wages Act, Fertilizers prices and other agricultural implements fixed by GOI are not adopted while computing production costs of various commodities.

iv)
As per recommendations of expert groups on the subject, the MSP is required to be fixed and announced 6 months before Kharif and Rabi harvests reach the market. Untimely fixing and announcing of MSP is working against the interests of farmers.

v)
The farmers are unable to obtain remunerative prices, either MSP implemented in time or after the commodity shifted out of farmers hands for the following reasons out of total production of agricultural commodities, it is estimated that only 25% of it is marketed through regulated market yards. In view of various manipulation made by traders and middle men in the market yards, the farmers are resorting for distress sale. In the name of grading and quality of produce, lesser prices are offered to the farmers. It is pertinent to observe that none of the market yards possess the equipment to test quality of produce.


vi)
The balance 75% of the produce is marketed through agricultural input dealers, local traders and village money lenders since farmers avail agricultural credit facilities from them and are at obligation to sell the produce to them only. In view of the foregoing the MSP neither implemented in time nor implemented after the commodity shifted out of farmers hands, makes no difference. The way out is to relieve farmers from the clutches of input dealers, local traders and village money lenders by providing necessary institutional agricultural credit.

vii)
Year after year the farmers of every crop vexed with un-remunerative MSP fixed, without taking into account the actual production cost and suffering with increased debt burden.


In view of the deficiencies explained above, the farmers are getting only half the price consumers pay. The intermediary margins are on high side. Thus it is assumed that recommended and fixed prices by CACP and GOI respectively are not based on the actual costs of cultivation / production costs. It appears to be a ritual and the price fixed is a Political Support Price (PSP), but not Minimum Support Price (MSP).

The whole system is required to be revamped and transparent procedures introduced by involving and inducting more farmers into the system as recommended by Prof. M.S. Swaminadhan to enable the farmers to obtain remunerative price.

15.
CLASSIFICATION AND GRADING 

The central Government of India has earlier classified the paddy varieties into 3 grades, namely 
· Common variety which gives raise short bold and long bold rice 
· Fine variety which gives raise to medium slender rice 
· Super fine variety which gives raise to long slender and short slender rice. 
· Common variety - Rice grain measures less than 6 mm length. Ratio of length and thickness is less than 2.5. 
· Fine variety - Rice grain measures less than 6 mm length. Ratio of length and thickness is in between 2.5 to 3.0 or Rice grain length 4.5mm with ratio of length and thickness as 2.0 to 2.5. 
· Super fine variety - Length of rice grain is less than 6 mm and ratio of length and thickness is more than 3.0. 

But off-late the government has clubbed fine variety and super fine variety into one grade, namely fine variety. As such now only two grades exist in the marketing. In Haryana high yielding fine varieties and Basmati (scented) are grown in 30-40% area. They have been classified on the basis of mainly length of rice. 


	GRAIN SIZE SHAPE & APPEARANCE

	Scale
	Size
	Length
	Shape
	L/W Ratio

	1.
	Extra long
	> 7.5 mm
	Slender
	Over 3.0

	2.
	Long
	6.61-7.5 mm
	Medium
	2.1-3.0

	3.
	Medium
	5.51-6.6 mm
	Bold
	1.1-2.0

	4.
	Short
	5.50 mm or less
	Round
	1.0 or less


The grading of rice depends on percentage of full grain with no of brokens. 
· Premium grade - 95 % full grain, 

· 1st grade - 85 % full grain, 

· 2nd grade - 75 % full grain, 

· 3rd grade - 65 % full grain. 
16.
EXPORTS

Rice is an important export commodity in India. It gained even more importance as the economy opened up in the 1990s. It has also thrown open many opportunities as well as challenges in the rice sector. Quality, quantity and mode of production have become more important in the global scenario. In recent years, the export of Indian rice has experienced a seesaw movement in the international market. Exports jumped from 0.9 million tonnes in 1994 to 4.9 million tonnes in 1995, in response to the large increase in demand in the world market . This brings out a number of issues, 

i)
India has potential to participate in the International rice trade


ii)
There is favourable market access to Indian rice


iii)
but then, why the export is highly fluctuating and unsustainable. 

The un-sustained exports of rice may be due to low quality rice and trade inefficiency. It is obvious from the fact that while the quality basmati rice trade in India has been more or less stable, the same for non-basmati rice is a variable. As a result, the fluctuation is more in case of the export of non basmati rice than the basmati rice. The export of basmati rice is almost constant at around 500 thousand tones, while the non basmati rice is fluctuating from year to year. In such a situation of fluctuating export, the country could hardly benefit from the advantages of rice trade thrown open in the liberalization of the economy. Adequate preparations are required to meet the strict compliances of the WTO conditionally in term of quality, pricing and tariff regime etc.
India is facing stiff competition in the world market for export of rice. Thailand, the world’s largest rice exporter has steadily increased its share of the African market. Thailand is exporting rice to three large African buyers viz.- Nigeria, Senegal and South Africa. Vietnam is the world's second largest supplier of rice. Currently the demand for Vietnamese rice has steeply declined in the International market. The fall in demand is due to good crop in Vietnam's main Asian markets like Indonesia etc. Thailand, India and U.S.A. are the only countries making parboiled rice and exporting. Thailand, Vietnam and India are also exporting 100% broken rice.
CIFA’s Advocacy and Lobbying for increasing  Productivity and Marketing Interventions
a)
AVAILABILITY OF QUALITY SEEDS
Seed is the basic input for increasing production and productivity. Therefore, maintenance of genetic purity through seed replacement is essential for stabilizing the yield levels. Replacement of low potential/pest susceptible old varieties by new high yielding varieties with promising yield potential. Also encouraging cultivation of high yielding varieties through demonstrations and making seed available to the farmers. 

· Increasing seed replacement rate 

· Production and distribution of quality Certified seed of Location Specific High Yielding Varieties at nominal cost.
· Establishment of seed bank to ensure availability of seeds at the time of natural calamities

· Involving farmers' organization, NGOs and other private organizations with incentive package for seed production

· Promotion of Seed Village Scheme 

· Training of agricultural graduates, progressive farmers and seed societies for quality seed production

b)
SOIL HEALTH
· Improving soil fertility by inclusion of leguminous crops in the crop rotations or as mixed crop. 

· Encouraging the use of soil ameliorants for improving saline, alkaline and acidic soils. 

c)
INTEGRATED NUTRIENT MANAGEMENT
· Emphasis on balanced use of plant nutrients along with the popularization of integrated crop management system, use of zinc sulphate in zinc deficient areas and method of applying required nutrients in standing water. 

· Use of bio-fertilizer such as Blue-Green Algae, Azosprillum, Azotobacter and Azolla may be encouraged for supply of nitrogen to the crop and also phospho-bacteria may be used for solubilizing non available phosphorus to available form easy uptake by the crop plants. 

d)
INTEGRATED PEST/DISEASE MANAGEMENT
· Promoting the Integrated Pest Management Approach for effective control of pests and diseases by emphasizing the need based application of pesticides.
· More emphasis on the adoption of non-monetary inputs like timely sowing, maintaining optimum plant population, timely irrigation, efficient use of fertilizers, need based plant protection measures and timely harvesting of crop.
· Conducting IPM demonstrations through Farmers Field School against key insect pests and diseases.
e)
WATER MANAGEMENT
· Adoption of run-off rain water management practices suited to the conditions of individual farm holding as well as watershed as a whole, motivating the farmers to provide life saving irrigation to the crop wherever possible during long dry spells. 
f)
YIELD ENHANCEMENT


The rice productivity in India during 1999 - 2000 was 1986 Kg./ha., which is below the world average productivity of 2551 Kg./ha. during the same year. As compared to the average rice yield in China, Japan, Korea and Egypt of 6.35 tonnes/ha, 5.80 tonnes/ha, 6.00 tonnes/ha and 5.60 tonnes/ha respectively, it is only 2.09 tonnes/ha in India (2000-02). 
· It is a primary responsibility of the research institutes to develop elite germplasm and release high yielding varieties regularly.

g)
TECHNOLOGY TRANSFER


Transfer of improved rice production technologies remains the most neglected component and consequently the benefit of improved varieties and production technology could not be harnessed.
· Emphasis may be given on a cropping system approach rather than a single crop development approach. 

· Propagation of location specific crop production technologies in different agro-climatic zones through demonstrations on farmers fields and organizing of trainings for farmers including women in improved crop production technology. 
· Dissemination of knowledge on improved technologies

· Aggressive transfer of production technologies through Frontline demonstrations and Block demonstrations involving SDA, KVKs, NGOs, SAUs and private sectors
h)
FARM IMPLEMENTS
· Popularization of line sowing in upland rice areas through suitable seeding devices establishment of desired level of plant population, easy in weed control and the application of other management techniques. 

· Make availability of bullock drawn or power drawn transplanter for timely transplanting of rice crop. 

· Encouraging the use of machines, Threshers as well as bullock drawn and hand operated implements. 
i)
CREDIT
Government credit is not easily and timely available and outreach of most public micro-finance institutions is limited resulting the farmers to depend on private money lenders/ input dealers with exorbitant interest rates.

· Need to extend liberal and timely credit facilities to Rice growers
j)
RESEARCH AND DEVELOPMENT
· Development and supply of High Yielding Varieties.
· Development of Resistant varieties to Brown Plant Hopper, Stem Borer and Rice Blast disease.
· Research on Integrated Pest Management

· Development of storage structures and control of storage pests.

· Rodent control technologies.
k)
POST HARVEST MANAGEMENT 
· Tractor operated and self propelled combine harvesters need to be popularized in view of labour shortage.
· Power operated paddy threshers are to be promoted
l)
MARKETING

(i)
PROCUREMENT SUPPORT : 

· The methodology contemplated under MSP scheme is working against the farmers in practice. The methodology followed regarding imputing family labour, rental value of land, interest on capital depreciation on fixed assets and agricultural machinery, cost of transportation, marketing charges and storage is working against the farmers interest. The recommended and fixed prices by CACP and GOI respectively are not based on the actual costs of cultivation / production costs. The study has shown that in the irrigated areas of Andhra Pradesh a farmer has to spend on an average INR 10,000 to produce on M.T. of rice (paddy) while Government is fixing the Minimum Support Price (MSP) for the same quantity at INR 7,450.  Year after year the farmers of every crop vexed with un-remunerative MSP fixed, without taking into account the actual production cost and suffering with increased debt burden. The farmers are getting only half the price consumers pay. The intermediary margins are on high side. It appears to be a ritual and the price fixed is a Political Support Price (PSP), but not Minimum Support Price (MSP).
· As per recommendations of expert groups on the subject, the MSP is required to be fixed and announced 6 months before Kharif and Rabi harvests reach the market. Untimely fixing and announcing of MSP is working against the interests of farmers.
· In view of various manipulation made by traders and middle men in the market yards, the farmers are resorting for distress sale. In the name of grading and quality of produce, lesser prices are offered to the farmers. It is pertinent to observe that none of the market yards possess the equipment to test quality of produce.
· The whole system is required to be revamped and transparent procedures introduced by involving and inducting more farmers into the system as recommended by Prof. M.S. Swaminadhan to enable the farmers to obtain remunerative price.


(ii)
MARKETING CONSTRAINTS
The following constraints in marketing are need to be addressed:
Unstable Price :
Generally, the price of paddy/rice goes down in the post harvest period ( 3-4 months immediately after harvest) due to heavy arrivals in the market and later shoots up, which results in unstable prices.
Spurt In Production And Heavy Arrivals :
After the introduction of high yielding varieties of rice, the production has increased manifolds, increasing the arrivals in the markets, which results in distress sale after harvest. 
Lack of Marketing Information : 
Due to lack of market information regarding prevailing prices, arrivals etc., most of the producers market the paddy/rice in the village itself, which deprives them of getting remunerative returns.
Adoption of Grading :
Grading of paddy/rice at producers’ level ensures better prices to producers and better quality to consumers. However, most of the markets are lagging behind in providing grading service at producers’ level. 
Inadequate Storage Facilities In Rural Areas : 
To avoid the distress sale, storage facilities in villages are found to be inadequate. Due to lack of storage facilities at rural stage, substantial quantity is lost. 
Transportation Facilities At Producers’ Level : 
Due to inadequate facilities of transportation at village level, in most of the states, producers are forced to sell paddy/rice in the village itself to itinerant merchants or traders directly at low prices. 
Training of Producer : 
The farmers are not trained in marketing system. Training shall improve their skill for better marketing of their produce. 
            
Malpractices In Markets : 
Many malpractices prevail in the markets of paddy/rice i.e. excess weighment, delay in payment, high commission charges, delay in weighing and auction, different kinds of arbitrary deductions for religious and charitable purposes etc.      
Financial Problem : 
Lack of market finance is one of the major marketing problems in the smooth running of marketing chain. 
Infra-Structure Facilities : 
Due to inadequate infra-structural facilities with producers, traders, millers and at market level, the marketing efficiency is affected adversely. 

Superfluous Middlemen : 
The existence of a long chain of middlemen reduces the producer’s share in consumer’s rupee.
M)
MEASURES FOR SUSTAINING RICE EXPORT
1.
The major rice producing nations have decreased the price to capture the International markets in order to export huge stocks to the maximum possible extent. Indian rice prices are inelastic due to relatively high cost of production. Much of basmati export prospects have been lost in the recent past to other competing countries like Pakistan etc. because of high domestic prices. Pakistan’s prices are very low compared to Indian basmati rice prices and that is why more than 70 per cent share of the world’s basmati market has been captured by Pakistan. In fact, Indian basmati rice is superior to Pakistan basmati rice but due to higher price, buyers are not ready to pay the big difference in prices. Therefore, low cost technology may be developed to reduce the cost of production thereby making the Indian rice compete in the International markets.
2.
Breeding programme may be initiated to develop high-yielding export–quality rice (Basmati, Non-Basmati, Short Grain Scented Rice, etc.) to enable the exporters to sustain their exports in future.
3.
Survey may be conducted to identify the suitable belts/zones for cultivation of export quality rice.
4.
Cultivators may be apprised about the advanced production technology through extension activities for better production so that quality standards can be maintained to match those of International markets.
5.
Proper arrangements may be made for procurement and processing of rice for export purposes keeping in view the requirement of International markets.
6.
Developmental activities may be strengthened to back up the rice industries, production of quality seeds and making available to the farmers at subsidized rates.
7.
Post-harvest care may be taken in a effective manner so that export–quality could be maintained. Rice mills may also be modernized to ensure high milling recovery and effective availability of by–products for economic utilization.

n)
POLICY ISSUES
Wide price gap between the whole and milled/processed rice in the chain of producer to consumer, vulnerability to stored grain pests due to lack of scientific storage facilities at domestic level, lack of governmental support to value addition (like packaging etc) 
· Establishment of a market intelligence cell/system for monitoring global prices and linking the same with the special export zone (SEZ). 
((
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		Table 1. Area, Production and Productivity of Rice in India

				Irrigated		Rainfed		Rainfed		FloodProne/

						Lowland		Upland		DeepWater

		Area (m.ha)		17.8		15		7		2.4

				-42		-35.5		-16.8		-5.7

		Production (m.t)*		52		22		4.7		3.3

				-63.5		-26.8		-5.7		-4

		Productivity (t/h)*		2.97		1.47		0.67		1.37

		Figures within parenthesis represent percentage area/production

		* Milled rice

		Table 2. Contribution of Geographic Zones to Rice Production

		Zone		Area		% Total		Production*		% of Total		Average

				(m. ha)		Area		(m. t)		Production		Yield (kg/ha)

		East & North East		18.4		44		43.5		37		2367

		South		7.7		18		31		26		3728

		North & North West		9		21		30		25		3281

		West*		7.4		17		13.8		12		1878

		* Paddy

		State-wise no. of Districts based on Productivity Level during Triennium ending 2000-01  

		Table-6 :

		SL		State/		Total Rice		High Productivity Districts (> 2,500 Kg/Ha.)		Medium Productivity Districts (2,000-		Medium-Low productivity Districts (1,500-		Low Productivity Districts (1,000-1,500 Kg/ha.)		Very Low Productivity Districts (< 1,000 Kg/Ha.)

				Union Territories		Growing				2,500 Kg/Ha.)		2,000 Kg/Ha.)

						Districts

		1		Andhra Pradesh		22		14		5		2		1		-

		20		Orissa		30		-		-		3		17		10

		24		Tamil Nadu		28		27		-		-		1		-

				TOTAL		534		110		81		94		155		94

		Table 3. Distribution of Districts Based on Rice Productivity (1994-95)

		State		Yield Range (t/ha)												Total

				>3.5		3.0-3.5		2.5-3.0		2.0-2.5		1.5-2.0		<1.5

		Andhra Pradesh		0		1		11		6		4		1		23

		Assam		0		0		0		0		10		13		23

		Bihar		1		0		0		4		7		38		50

		Gujarat		0		0		0		3		7		6		16

		Haryana		2		1		7		3		0		0		13

		Himachal Pradesh		0		0		0		1		0		10		11

		Jammu & Kashmir		0		0		0		0		1		0		1

		Karnataka		0		2		7		3		5		2		19

		Kerala		0		0		1		4		6		3		14

		Madhya Pradesh		0		0		0		3		1		43		47

		Maharashtra		0		0		0		4		3		22		29

		Orissa		0		0		0		0		4		26		30

		Punjab		6		7		1		0		0		0		14

		Rajasthan		0		0		0		2		0		20		22

		Tamil Nadu		9		7		3		1		1		1		22

		Uttar Pradesh		0		0		3		18		24		18		63

		West Bengal		0		0		2		8		4		3		17

		Total		18		18		35		60		77		206		414

		%		4.3		4.3		8.5		14.5		18.6		49.8

		Table 4. Trends of Area, Production and Yield Growth of Rice in Major Rice Growing States/Zones

		State/Zone		1981-82 to 1989-90						1990-91 to 1997-98

				Area		Production		Productivity		Area		Production		Productivity

		West Bengal		1.12		6.82		5.64		0.28		2.06		1.78

		Bihar		0.29		4.17		3.87		-0.25		5.59		5.85

		Orissa		0.4		3.98		3.58		0.22		-0.48		-0.7

		Assam		0.51		1.08		0.57		0.01		1.15		1.14

		East Zone		0.6		4.68		4.06		0.06		2.12		2.05

		Uttar Pradesh		-0.18		5.46		5.65		0.31		3.03		2.72

		Punjab		5.38		6.74		1.28		1.46		1.99		0.51

		Haryana		2.39		2.25		-0.14		4.62		4.19		-0.41

		Jammu & Kashmir		-0.23		-0.4		-0.18		0.25		-0.59		-0.84

		Himachal Pradesh		-1.44		-1.89		-0.46		-0.43		0.73		1.16

		North Zone		1.06		5.31		4.2		0.94		2.68		1.72

		Andhra Pradesh		0.56		2.6		2.03		-1.69		-1		0.65

		Tamil Nadu		-1.89		4.04		6.04		2.49		2.05		-0.43

		Karnataka		0.35		0.24		-0.11		1.04		2.89		1.84

		Kerala		-4.17		-3.07		1.15		-3.14		-1.54		1.65

		South Zone		-0.55		2.32		2.88		-0.15		0.6		0.75

		Madhya Pradesh		0.27		2.19		1.91		0.6		1.25		0.64

		Maharashtra		-0.09		-0.67		-0.58		-0.95		1.96		2.94

		Gujarat		0.41		-0.34		-0.74		2.42		4.39		1.92

		Rajasthan		-3.15		-0.32		2.92		2.96		3.54		0.56

		West Zone		0.15		1.11		0.96		0.47		1.77		1.3

		All India		0.37		3.63		3.25		0.3		1.84		1.54

		Table 5. High Yielding Rice Varieties Released for Different Ecologies During 1990-1998

		Release		Irrigated						Rainfed						Rainfed		Total

		Committee								Lowland						Upland

				Early		Med		Late		SW		SDW		DW

		Central		3		5		2		1		1		---		4		16

		State (21)		19		44		---		30		3		3		21		120

		Total		22		49		2		31		4		3		25		136

		Table 7. Yield Gap in Major Rice Growing States 1990/91 - 1997/98

		State		Paddy yield (kg/ha)				Yield Difference		Gap of St. Av.

				State Av.		Exptl. trial Av.*		(kg/ha)		over Exptl. Av.

		South Zone

		Tamil Nadu		4460		5286		826		15.6

		Andhra Pradesh		3767		5882		2115		36

		Karnataka		3456		5250		1794		34.2

		Kerala		2857		5690		2853		49.8

		North Zone

		Punjab		5042		6460		1418		22

		Haryana		4074		7396		3322		44.9

		U.P.		2870		6598		3728		56.5

		East Zone

		West Bengal		3147		5003		1856		37.1

		Orissa		1993		5620		3627		64.5

		Bihar		1811		6083		4272		70.2

		Assam		1954		6437		4483		69.6

		Eastern U.P		1881		6598		4717		71.5

		Manipur		3233		7619		4386		57.36

		Tripura		2932		6331		3399		537

		West Zone

		Maharashtra		2380		4501		2121		47.1

		Gujarat		2146		5557		3411		61.4

		M.P.		1581		4710		3129		66.4

		Rajasthan		1582		6485		4903		75.6

		N.W. Hills

		J & K		2774		7254		4480		61.8

		Himachal Pradesh		1976		5003		3027		60.5

		All India		2759		5781		3022		52.3

		* Mean yield of best entry (Irrigated Medium) at AICRIP test locations over 7 years period.

		Table 8. Yield Gap in The Rainfed Lowland Ecologies in The Eastern States (1990/91-1997/98)

		State		Paddy Yield (kg/ha)				Yield Gap		Gap between St.Av.

				State Av.		Exptl. trial Av.*		(kg/ha)		and Exptl. Av. %

		Orissa		1993		4944		2951		59.7

		West Bengal		3147		4673		1526		32.7

		M.P.		1581		4048		2466		60.9

		Assam		1954		4829		2875		59.5

		Eastern U.P.		1500		5067		3265		64.4

		Bihar		1811		5288		3476		65.7

		* Mean yield of best entry (rainfed shallow lowland) at AICRIP test locations over 7 years period

		Annex:  State-wise Population Below  Poverty Line - 1999-2000

		(Based on 30 days recall period)

		Sl.No.		States/UTs				Rural No. of persons		% of persons		Urban No. of persons		% of persons		Combined No. of persons		 % of persons

								(Lakhs)				(Lakhs)				(Lakhs)

		1		2				3		4		5		6		7		8

		1		Andhra Pradesh				58.13		11.05		60.88		26.63		119.01		15.77

		2		Arunachal Pradesh				3.8		40.04		0.18		7.47		3.98		33.47

		3		Assam				92.17		40.04		2.38		7.47		94.55		36.09

		4		Bihar				376.51		44.3		49.13		32.91		425.64		42.6

		5		Goa				0.11		1.35		0.59		7.52		0.7		4.4

		6		Gujarat				39.8		13.17		28.09		15.59		67.89		14.07

		7		Haryana				11.94		8.27		5.39		9.99		17.34		8.74

		8		Himachal Pradesh				4.84		7.94		0.29		4.63		5.12		7.63

		9		Jammu & Kashmir				2.97		3.97		0.49		1.98		3.46		3.48

		10		Karnataka				59.91		17.38		44.49		25.25		104.4		20.04

				Kerala				20.97		9.38		20.07		20.27		41.04		12.72

		12		Madhya Pradesh				217.32		37.06		81.22		38.44		298.54		37.43

		13		Maharashtra				125.12		23.72		102.87		26.81		227.99		25.02

		14		Manipur				6.53		40.04		0.66		7.47		7.19		28.54

		15		Meghalaya				7.89		40.04		0.34		7.47		8.23		33.87

		16		Mizoram				1.4		40.04		0.45		7.47		1.85		19.47

		17		Nagaland				5.21		40.04		0.28		7.47		5.49		32.67

		18		Orissa				143.69		48.01		25.4		42.83		169.09		47.15

		19		Punjab				10.2		6.35		4.29		5.75		14.49		6.16

		20		Rajasthan				55.06		13.74		26.78		19.85		81.83		15.28

		21		Sikkim				2		40.04		0.04		7.47		2.05		36.55

		22		Tamil Nadu				80.51		20.55		49.97		22.11		130.48		21.12

		23		Tripura				12.53		40.04		0.49		7.47		13.02		34.44

		24		Uttar Pradesh				412.01		31.22		117.88		30.89		529.89		31.15

		25		West Bengal				180.11		31.85		33.38		14.86		213.49		27.02

		26		A&N Islands				0.58		20.55		0.24		22.11		0.82		20.99

		27		Chandigarh				0.06		5.75		0.45		5.75		0.51		5.75

		28		Dadra & Nagar Haveli				0.3		17.57		0.03		13.52		0.33		17.14

		29		Damn & Diu				0.01		1.35		0.05		7.52		0.06		4.44

		30		Delhi				0.07		0.4		11.42		9.42		11.49		8.3

		31		Lakshadweep				0.03		9.38		0.08		20.27		0.11		15.6

		32		Pondicherry				0.64		20.55		1.77		22.11		2.41		21.67

				All-India				1932.43		27.09		670.07		23.62		2602.5		26.1

		Notes:

		1. For definition of poverty, Appendix I may kindly be referred to.

		2.  Poverty Ratio of Assam is used for Sikkim, Arunachal Pradesh, Meghalaya, Mizoram, Manipur, Nagaland and Tripura.

		3.  Poverty line of Maharashtra and expenditure distribution of Goa is used to estimate poverty ratio of Goa.

		4.  Povery line of Himachal Pradesh and expenditure distribution of Jammu & Kashmir is used to estimate poverty ratio of Jammu & Kashmir.

		5. Poverty ratio of Tamil Nadu is used for Pondicherry and A&N Islands.

		6. Urban Poverty ratio of Punjab used for both rural and urban poverty of Chandigarh.

		7. Poverty line of Maharashtra and expenditure distribution of Dadra & Nagar Haveli is used to estimate poverty ratio of Dadra & Nagar Haveli.

		8. Poverty ratio of Goa is used for Daman & Diu.

		9. Poverty ratio of Kerala is used for Lakshadweep.

		10. Urban poverty ratio of Rajasthan may be treated as tentative.

		Source:  Planning Commission, New Delhi

		15.13: State-wise Number of Kisan Credit Cards Issued upto February, 2002

		Sl.No.		State		Cooperative Banks		Commercial Banks		Regional Rural Banks		Total

		1		2		3		4		5		6

		1		Andhra Pradesh		3168667		1082495		309040		4560202

		2		Assam		129		5248		2579		7956

		3		Arunachal Pradesh#		53		68		369		490

		4		Bihar		253313		216266		27333		496912

		5		Gujarat		510021		335859		58766		904646

		6		Goa$		601		1507		0		2108

		7		Haryana		614969		154201		30133		799303

		8		Himachal Pradesh		18650		25016		2337		46003

		9		Jammu & Kashmir		20665		1297		1670		23632

		10		Karnataka		896893		568093		363513		1828499

		11		Kerala		193129		337485		153396		684010

		12		Madhya Pradesh		497575		243886		38718		780179

		13		Maharashtra		1854551		380386		44905		425857

		14		Meghalaya #		566		1067		695

		15		Mizoram #		1094		3		0		1097

		16		Manipur #		0		280		140		420

		17		Nagaland #		10		10		1		21

		18		Orissa		1001892		120572		82239		1204703

		19		Punjab		657366		356036		19370		1032772

		20		Rajasthan		1541598		168185		45823		1755606

		21		Sikkim #$		0		447		0		447

		22		Tamil Nadu		892753		620770		53107		1566630

		23		Tripura #		923		619		874		2416

		24		Uttar Pradesh		1936861		993096		461777		3391734

		25		West Bengal		191262		123317		29407		343986

		26		A & N Islands #$		491		475		0		966

		27		Chandigarh$		0		5		0		5

		28		Daman & Diu @#		0		0		0		0

		29		New Delhi #$		1226		528		0		1754

		30		D & N Haveli @$		0		1		0		1

		31		Lakshdweep @$		0		85		0		85

		32		Pondicherry $		1765		9072		0		10837

		33		Jharkhand		57792		27934		6052		91778

		34		Chhattisgarh		65497		8469		12004		85970

		35		Uttaranchal		102219		6365		952		109536

				Total		14482531		5789143		1745200		22016874

		#   State Cooperative Banks function as Central Financing Agencies.

		@  No Cooperative Banks in States/UTs

		$  No RRBs in these States/UTs

		15.10: Crop-wise Distribution of Certified/ Quality Seeds from 1990-91 to 2001-2002

		(Lakh Quintals)

		Crops		1990-91		1991-92		1992-93		1993-94		1994-95		1995-96		1996-97		1997-98		1998-99		1999-2000		2000-01		2001-02

																								(Anticipated)		Targets

		1		2		3		4		5		6		7		8		9		10		11		12		13

		Cereals

		Wheat		14.2		14.04		15.15		18.23		20.21		22.41		23.22		24.42		26.14		29.52		26.93		25.1

		Paddy		13.66		14.47		14.28		13.58		14.63		15.37		16.57		20.22		24.05		23.71		24.77		19.28

		Maize		1.49		1.5		1.5		1.35		1.35		1.55		1.88		2.36		2.26		2.72		3.12		6.25

		Jowar		3.46		3.46		3.91		3.69		3.25		2.73		2.73		2.83		2.57		2.67		2.46		8.7

		Bajra		1.68		1.68		1.69		1.68		1.61		1.66		1.71		1.63		1.87		2		1.93		2.56

		Ragi		0.16		0.15		0.14		0.15		0.24		0.23		0.19		0.19		0.19		0.2		0.19		0.1

		Barley		0.05		0.05		0.05		0.06		0.06		0.08		0.13		0.13		0.19		0.32		0.39		0.32

		Sub-Total (Cereals)		34.7		35.35		36.72		38.74		41.35		44.03		46.43		51.78		57.27		61.14		59.79		62.31

		13.1 :   Imports and Exports of Agriculture Commodities vis-à-vis Total National     Imports/ Exports During 1990-91 to 2001-02

		Value (Rupees in crores)

		Year		Agriculture Imports		Total National Imports		%age Agriculture Imports to Total National Imports		Agriculture Exports		Total National Exports		%age Agriculture Exports to Total National Exports

		1		2		3		4		5		6		7

		1990-91		1205.86		43170.82		2.79		6012.76		32527.28		18.49

		1991-92		1478.27		47850.84		3.09		7838.13		44041.81		17.8

		1992-93		2876.25		63374.52		4.54		9040.3		53688.26		16.84

		1993-94		2327.33		73101.01		3.18		12586.55		69748.85		18.05

		1994-95		5937.21		89970.7		6.6		13222.76		82673.4		15.99

		1995-96		5890.1		122678.14		4.8		20397.74		106353.35		19.18

		1996-97		6612.6		138919.88		4.76		24161.29		118817.32		20.33

		1997-98		8784.19		154176.29		5.7		24843.45		130100.64		19.1

		1998-99		14566.48		178331.69		8.17		25510.64		139751.77		18.25

		1999-2000		16066.73		215528.53		7.45		25313.66		159095.2		15.91

		2000-01		12030.36		226773.47		5.31		28909.3		202509.76		14.28

		2001-02*		9311.55		141989.68		6.56		16254.29		115762.05		14.04

		*   For the period April 2001 - October 2001

		10.4 : Percentage Share of Monthly Per Capita Expenditure on Cereals and Non-Cereals in Total Food Items

		(in %)

		Year		Rural Areas						Urban Areas

				Cereals		Non-Cereals				Cereals		Non-Cereals

		1		2		3				4		5

		1972-73		55.7		44.3				36.12		63.88

		1977-78		51.01		48.99				34.17		65.83

		1983-84		49.24		50.76				32.83		67.17

		1987-88		41.09		58.91				26.6		73.4

		1993-94		38.29		61.71				25.59		74.41

		1999-2000		37.37		62.63				25.78		74.22

		Source : National Sample Survey Organisation, New Delhi.

		10.1: Net Availability of Foodgrains (Per Day) in India from 1951 to 2001

		(Grams per Capita per Day)

		Year		Rice		Wheat		Other		Cereal		Gram		Pulses		Food

								Cereals								grains

		1		2		3		4		5		6		7		8

		1951		158.9		65.7		109.6		334.2		22.5		60.7		394.9

		1952		158.5		57.6		109.3		325.4		19.8		59.1		384.5

		1953		165.9		62.5		121.5		349.9		24.2		62.7		412.6

		1954		194.1		58		136		388.1		27.3		69.7		457.8

		1955		179.7		58.3		134.9		372.9		31		71.1		444

		1956		187.7		61.5		111.2		360.4		29		70.3		430.7

		1957		192.7		71.6		111		375.3		32.8		71.8		447.1

		1958		164.8		66.5		119		350.3		25.3		58.5		408.8

		1959		191		78.5		123.9		393.4		35.5		74.9		468.3

		1960		187.8		78.3		118		384.1		27.7		65.5		449.6

		1961		201.1		79.1		119.5		399.7		30.2		69		468.7

		1962		203.2		84.2		111.5		398.9		27.3		62		460.9

		1963		186.9		79.2		117.9		384		24.7		59.8		443.8

		1964		201.4		90.1		109.5		401		20.3		51		452

		1965		210.2		93.6		114.7		418.5		25.5		61.6		480.1

		1966		161.9		95.4		102.6		359.9		18.3		48.2		408.1

		1967		154		90.5		117.3		361.8		15.3		39.6		401.4

		1968		183.7		95.8		124.6		404.1		24.6		56.1		460.2

		1969		190.5		100.5		106.8		397.8		17.4		47.3		445.1

		1970		190.2		102.3		110.6		403.1		21.9		51.9		455

		1971		192.6		103.6		121.4		417.6		20		51.2		468.8

		1972		197.8		126		95.3		419.1		19		47		466.1

		1973		172		118.1		90.4		380.5		16.7		41.1		421.6

		1974		190.4		108.8		111.2		410.4		14.8		40.8		451.2

		1975		158.9		112.1		94.8		365.8		14.2		39.7		405.5

		1976		187.2		79.5		107.1		373.8		20.2		50.5		424.3

		1977		168.8		114.5		103		386.3		18.4		43.3		429.6

		1978		196.2		126.3		100		422.5		17.8		45.5		468

		1979		200.3		132.3		99.2		431.8		18.6		44.7		476.5

		1980		166.1		126.8		86.6		379.5		10.7		30.9		410.4

		1981		197.8		129.6		89.9		417.3		13.4		37.5		454.8

		1982		193.2		127.9		94.8		415.9		14		39.2		455.1

		1983		169.8		144.4		83.3		397.5		15.6		39.5		437

		1984		197.8		140.8		98.9		437.6		13.7		41.9		479.5

		1985		188.8		138.6		87.9		415.3		12.9		38.1		453.4

		1986		212		151		70.7		433.7		16.2		43.8		477.5

		1987		206		157.8		71		434.8		12.3		36.4		471.2

		1988		188.2		154.2		68.8		411.2		9.6		36.4		447.6

		1989		215		156.2		80.3		451.5		13.4		41.9		493.4

		1990		212.1		132.6		86.8		431.5		10.7		41.1		472.6

		1991		221.7		166.8		80		468.5		13.4		41.6		510.1

		1992		217		158.6		58.9		434.5		10.1		34.3		468.8

		1993		201.1		140.2		86.6		427.9		10.7		36.2		464.1

		1994		207.4		159.5		67.1		434		11.8		37.2		471.2

		1995		220		172.7		64.9		457.6		14.1		37.8		495.5

		1996		204.9		176.4		62.2		443.4		11.3		32.8		476.2

		1997		215		180		73.3		468.2		12.4		37.3		505.5

		1998		201.8		152.6		62.9		417.3		13.5		33		450.3

		1999		205.4		163.9		64		433.5		14.7		36.9		470.4

		2000		206.4		160.1		60.1		426		10.8		32		458

		2001 *		208.1		124.1		58.4		390.6		7		26.4		417

		*  Provisional.

		Notes :

		1. For defination of net availability, appendix I may kindly be referred to.

		2. Per Capita net availability given above is not strictly representative of the actual level

		of consumption in the country, because it does not take into account any change in stocks in

		possession of traders, producers and consumers.

		3. For Calculation of Per Capita Net availability,the figures of Net Imports from 1981 to 1994  are

		based on Imports and exports on Govt. of India Account Only.  Net Imports from 1995 onwards

		are, however, based in the total exports & Imports (both Government and Private accounts).

		9.1:  State-wise Procurement of Rice and Wheat in Major Rice/Wheat Producing States During 1991-92 to 2002-2003

		(According to Marketing Year)

		( Lakh Tonnes)

		State		1991-92		1992-93		1993-94		1994-95		1995-96		1996-97		1997-98		1998-99		1999-2000		2000-2001		2001-2002*				2002-03@

		1		2		3		4		5		6		7		8		9		10		11		12				13

		Rice

		Punjab		42.48		49.05		54.86		58.26		34.62		42.31		60.36		43.84		67.87		69.35		71.45				-

		Haryana		9.21		9.09		12.48		14.25		6.9		12.04		12.68		3		9.86		14.76		14.34				-

		Uttar Pradesh		8.31		11.86		12.95		7.27		7.2		9.1		10.73		8.68		14.21		11.73		16.84				-

		Andhra Pradesh		22.62		32.96		39.87		40.24		36.81		45.25		38.55		51.19		54.98		71.72		34.75				-

		Madhya Pradesh		4.04		6.89		8.04		7.59		6.87		5.8		10.27		4.29		11.03		1.75		2.66				-

		Orissa		2.66		3.8		3.88		3.27		4.56		4.76		7		4.81		8.85		9.18		7.41				-

		Tamil Nadu		9.97		12.32		5.89		2.91		0.97		7.38		12.5		7.44		9.33		17.2		8.64				-

		West Bengal		0.8		1.7		1.61		1.51		1.33		1.59		2.03		1.41		3.51		-		0.48				-

		Others		2.45		2.86		3.02		1.75		1.21		1.37		0.74		1.24		2.43		12.55		22.39				-

		All-India		102.54		130.53		142.6		137.05		100.47		129.6		154.86		125.9		182.07		208.24		178.48				-

		*  As on 22.04.02 in case of rice.

		2.2:  Population and Agricultural Workers												(In Millions)

		 

		Year		Total		Average		Rural		Cultivators		Agricultural		Other		Total

				Population		Annual		Population				Labourers		Workers

						Exponential

						Growth

						Rate(%)

		-1		-2		-3		-4		-5		-6		-7		-8

		1951		361.1		1.25		298.6		69.9		27.3		42.8		140

								-82.7		-49.9		-19.5		-30.6		-100

		1961		439.2		1.96		360.3		99.6		31.5		57.6		188.7

								-82		-52.8		-16.7		-30.5		-100

		1971		548.2		2.22		439		78.2		47.5		54.7		180.4

								-80.1		-43.4		-26.3		-30.3		-100

		1981 @		683.3		2.2		523.9		92.5		55.5		96.6(a)		244.6

								-76.7		-37.8		-22.7		-39.5		-100

		1991+		846.3		2.14		628.7		110.7		74.6		128.8(a)		314.1

								-74.3		-35.2		-23.8		-41		-100

		2001(P)*		1027		1.93		741.7		127.6		107.5		167.4(b)		402.5

								-72.22		-31.7		-26.7		-41.6		-100

		  

		@  Total   and  rural  population  of  India  in  columns  2  and  4  includes   population of

		Assam worked out by interpolation as 1981 Census could not be held in Assam due

		to disturbed conditions. The data on workers in columns 5-8 exclude Assam.

		+ Total and rural population of India in columns 2 and 4  includes  the  projected population

		of J & K as 1991 Census could not be  conducted in J  &  K  due to disturbed conditions.

		The data on workers in columns 5-8 exclude J & K.

		(a)  Includes marginal workers.

		(b)  Includes worker in household industry.

		*   The total rural and urban population of India includes the estimated total, rural and urban population of entire Kachchh district, Morvi, Maliya-Moiyana and Wankaner talukas of Rajkot district, Jodiya taluka of Jamnagar district of Gujarat state and e

		Note:- Figures in parentheses represent percentages to the total.

		Source: Registrar General of India, New Delhi.
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																								(Anticipated)		Targets

		Crops		1990-91		1991-92		1992-93		1993-94		1994-95		1995-96		1996-97		1997-98		1998-99		1999-2000		2000-01		2001-02

		Paddy		13.66		14.47		14.28		13.58		14.63		15.37		16.57		20.22		24.05		23.71		24.77		19.28
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