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RICE IN WEST BENGAL 

I. West Bengal 

II. Introduction 

Agriculture in West Bengal (WB) is the means of livelihood of about 65% of the 

population of the state living in villages with over 95% as small and marginal farmers. Area-wise, 

WB is the 13
th

 among 35 states and Union Territories of India having higher population density 

per unit area and lowest capita
-1

 land area among the states of the country. In the last three 

decades, especially with land reforms and associated structural changes, there has been a 

gradual and noticeable progress of agriculture and rural economy in the state. The importance 

of agriculture in the state’s economy is reflected by its contribution of about 20.69% to the total 

net State Domestic Product (SDP). The employment support from the sector is nearly 57% of the 

rural workforce. The growth rate of sector has, however, remained at 2% in the 10
th

 Five-year 

Plan in the state.  The main reasons behind the slowing down of the agricultural growth in the 

state are the limited investments of both public and private sector, poor infrastructure with 

weak marketing linkages and low agricultural productivity. Therefore, the major concern of the 

state is now to increase the growth rate of agriculture and allied sectors particularly to enhance 

agricultural productivity in the state (Anon., 2009). 

The state is constituted in the heart of fertile geographical delta and thus, comprises of a 

high geographical diversity with 6 agro-climatic zones. The net sown area is 61% of the total 

geographical area against national average of 46%. The gross cropped area of the state presently 

is 97.5 lakh hectares with cropping intensity of 184%. Small and marginal farmers consist of over 

95% of total farm population and they own near about 80% of cultivated land (Table 1). 

Irrigation covers 69% of net cropped area though there is high reliance on monsoon (Anon., 

2009). 

Despite having only 2.78% of the nation’s cultivable land, the state has achieved 

significant growth in agricultural production over the past few years and is now on the top in 

producing a variety of agricultural produces in the country. Now, the state is not only self-

sufficient in the production of rice, potato and vegetables but also the largest producer of rice, 
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jute and vegetables, the second largest producer of potato, fourth largest producer of food 

grains and seventh in the production of fruits. WB is also the leader in two of the countries’ 

biggest agro-based industries, namely, jute and tea. However, there are deficits in the 

production of wheat, oilseeds and pulses in the state (Anon., 2009). 

Over the 10
th

 Five-year Plan, agriculture in the state has grown at a compound annual 

growth rate of 2.27%, which despite being higher than national annual rate of less than 2%, still 

it needs to be pushed up further and therefore, the State Department of Agriculture has set the 

strategic target of increasing the growth rate of agricultural sector in the state above 4% during 

the 11
th

 Five-year Plan Period (Anon., 2009). 

Table 1: Farming Community, its composition vis-à-vis operated area in West Bengal (2007-08 

Agricultural Census) 

Category of farmers Land ownership (%) Land under operation (%) 

Marginal (<1 ha) 81.17 50.65 

Small (1 to <2 ha)  14.38 28.87 

Semi-Medium (2 to <4 ha) 4.04 13.98 

Medium (4 to <10 ha) 0.40 2.49 

Large (10 ha & above) 0.01 4.01 

Source : Anon., 2010. 

III. Geographic Description of the State 

West Bengal is located in strategic position of Eastern India, lies between 21
0
 31

/
 and 27

0
 

14
/
 N latitude and between 85

0
 91

/ 
and 89

0
 53

/
 E longitude. It is surrounded on the north by 

Bhutan and Sikkim, on the east by Bangladesh and northeast by Assam, on the south by the Bay 

of Bengal and the south-west by Orissa, on the north-west by Nepal and on the west by the state 

of Bihar. The Tropic of Cancer passes through the middle of the state covering the districts of 

Nadia, Burdwan, Bankura and Purulia (Samanta and Mallik, 2004). 
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RICE IN WEST BENGAL 

a)  Physiography 

About two-thirds of the total geographical area of the state consists of flat alluvial plains 

with an elevation below 30 meters. The western part of the state consists of undulating uplands 

and the extreme north consists of steep hilly areas which are a part of the Himalayan mountain 

ranges. On extreme south, the tropical forest Sunderbans exists. 

The flat alluvial plain is divided by the river Ganges into north and south plain lands. The 

northern part has been developed by silts carried by the rivers Teesta, Jaldhaka, Mahananda, 

and their tributaries whereas the southern plains have developed from the silts carried primarily 

by the river Ganga. Many of the areas of the plains are either chronically or occasionally affected 

by floods. The extreme southern part of the plains has coastal saline lowlands, inundated 

frequently by brackish water from the Bay of Bengal. Undulating lands with isolated peaks and 

flat plains are the characteristic features of the western part and the areas under these physical 

features are chronically drought prone in the winter season and occasionally drought-prone in 

the kharif season (Samanta & Mallik, 2004). 

b)  Climate 

The agricultural economy of the state is heavily dependent on the vagaries of monsoon 

with an average annual rainfall of 195.98 cm. However, floods, land erosion and other natural 

calamities often affect crop production (Anon., 2009a). Rainfall in the state ranges from 2500-

3500 mm in the Northern Hill region to 1100-1400 mm in the Red Lateritic Zone. Temperature is 

highest during March to October. During this period, the minimum and maximum temperature 

recorded in plains ranges from 16 to 26
0 

C and 30 to 40
0
 C respectively. Sunshine hours vary 

sharply between the relatively cloudless dry season and cloudy monsoon season. During winter 

months, sunshine hour ranges from 8.5 to 9.5    day 
-1

 while it is 4.5 to 5.5 hours day 
-1

 on an 

average during monsoon months. The state as a whole has warm humid climate. 
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c)  Soil type / Nutrient management 

The soils of West Bengal can broadly be classified into 8 categories viz. i) Brown forest 

soils ii) Terai soils iii) Tista – Mahananda alluvial soils iv) Vindhyan alluvial soils, v) Gangetic 

alluvial soils, vi) Deltaic and coastal soils vii) Red soils and viii) Lateritic soils.  

Total annual fertilizer consumption of the state is 13.74 lakh MT @ 145 kg ha
-1

. Fertilizer 

consumption in terms of N: P2O5: K2O is @ 2.12:1.13:1.00 and the recommended dose of 

fertilizer for balanced nutrition currently prevailing in the state is 2:1:1 (N: P2O5: K2O). With the 

introduction of HYVs/ Hybrid varieties and increased application of high-analysis NPK fertilizers 

with nil or minimum application of organic matters, the inherent soil fertility status of the state 

has drastically been declined. The heavy removal of micronutrients and the consequent negative 

balance in the soils led to the appearance of deficiency symptoms in various parts of West 

Bengal and such negative balance of Zn, B and Mo has been created in considerable parts of the 

State. In general 25 – 60% of the analyzed soil sample in West Bengal is deficient in Zn, while 50 

– 90% samples showed B deficiency and 25 – 50% samples where deficient in Mo. Extent and 

intensity of deficiency is remarkable high in Red & Lateritic soil, Terai soil and Hill & Forest soil as 

compare to other soil of the state.  Studies conducted at various research stations showed that 

soil and foliar application of Zn, B and Mo have strong influence on increasing productivity of 

different crops including rice, particularly in Red & Lateritic soil, Terai soil, Hill & Forest soil. 

Positive interaction (synergistic effect) between macro and micro nutrient help the farmers to 

achieve better return from applied inputs. Such synergistic effect between S and Zn was 

observed in rice in coastal saline soil. At present we are giving much emphasis on integrated 

nutrient management (INM) to produce more food in coming years with a focus on sustainable 

agriculture (Anon., 2009a).  

d)  Agro-climatic zones with rainfall and its distribution pattern 

     According to the classification of Planning Commission, West Bengal falls within three 

agro-climatic regions (Eastern Himalayan Region, Lower Gangetic Plain Region, Eastern Plateau 

and Hill Region) out of total 15 regions in India. Based on rainfall, temperature, soil types and 
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topography of land, West Bengal has been broadly divided into six agro-climatic zones (Appendix 

- F I). Out of six zones, Gangetic Alluvial and Vindhya Alluvial Zones are very fertile with higher 

percentages of irrigated land (Anon., 2009a).  A brief description of all agro-climatic zones are 

summarized below – 

1) Northern Hill Zone 

Broadly the regions come under sub-tropical humid climate with rainfall varying from 

2500 to 3500 mm, maximum and minimum air temperature being 19.5
0
C and 4.8

0
C (annual 

normal), respectively in this zone. The distribution of rainfall from March to May is 398.5 mm, 

June to October is 2637.5 mm and November to February is 68.5 mm respectively. The districts 

of Darjeeling (part) and Jalpaiguri (part) fall within this zone. Total area falling under this zone is 

approxmately 2.43 lakh ha.   

2) Terai- Teesta Alluvial Zone 

Tropical humid climate with rainfall between 2000 to 3000 mm with maximum and 

minimum air temperature being 32.3
0
C and 12.8

0
C (annual normal) respectively are the main 

characteristics of this zone. The distribution of rainfall from March to May is 376.6 mm, June to 

October is 2134.0 mm and November to February is 42.6 mm. The districts of Darjeeling (part), 

Jalpaiguri (part), Coochbehar and Uttar Dinajpur (part) fall within this zone covering an area of 

approximately 12.15 lakh ha. 

3) Gangetic Alluvial Zone 

Climatically this zone comes under tropical humid with rainfall of 1350 to 1650 mm and 

air temperature varying between a maximum of 35
0
C and a minimum of 15.6

0
C (annual normal). 

The distribution of rainfall from March to May is 233.8 mm, June to October is 1206.0 mm and 

November to February is 67.8 mm. The districts of Uttar Dinajpur (part), Dakshin Dinajpur, 

Malda, Murshidabad (part), Nadia, North 24-Parganas (part), South 24-Parganas (part), Howrah 

(part), Hooghly (part), Burdwan (part) and Birbhum (part) fall within this zone covering an area 

of approximately 15.3 lakh ha.    
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4) Undulating Red and Laterite Zone 

       Climatically the region comes under tropical dry sub-humid having rainfall ranging from 1100 

to 1400 mm and air temperature being maximum of  37
0
C and minimum of 14.8

0
C (annual 

normal). The distribution of rainfall from March to May is 137.0 mm, June to October is 1224.4 

mm and November to February is 66 mm. The districst of Burdwan (part), Birbhum (part), 

Bankura (part), Purulia and Paschim Midnapore (part) fall within this zone covering an area of 

approximately 24.8 lakh ha.   

   5) Vindhya Alluvial Zone 

      Climatically this zone comes under tropical moist sub-humid with rainfall varying between 

1500 to 2000 mm and air temperature being maximum of  35.4
0
C and minimum of 15.2

0
C 

(annual normal). The distribution of rainfall from March to May is 137.23 mm, June to October is 

1206.12 mm and November to February is 66.68 mmThe district of Murshidabad (part), Howrah 

(part), Hooghly (part), Burdwan (part), Birbhum (part), Bankura (part), Paschim Midnapore (part) 

and Purba Midnapore (part)  fall within this zone covering an area of approximately 17.5 lakh ha.   

 6) Coastal Salaine Zone 

Overall climate of this one is tropical humid having rainfall between 1600 to 1800 mm 

and air temperature varying between a maximum of 37
0
C and minimum of 22.7

0
C (annual 

normal). The distribution of rainfall from March to May is 195.0 mm, June to October is 1475.2 

mm and November to February is 82.8 mm. The district of North 24-Parganas (part), South 24-

Parganas (part), Howrah (part) and Purba Midnapore (part)  fall within this zone covering an 

area of approximately 14.6 lakh ha.    

e) Rice and Cultural Heritage 

West Bengal is the richest reservoir of rice bio-diversity and the rice bowl of the country. The 

ecotypes of rice, spontaneously evolved in the state, are so diverse and different that Scientists at 

one time coined them as Oryza sativa var. benghalensis (Chatterjee et al., 2008). Since time 

immemorial, rice is grown all over the state and the grain has become the part and parcel of 



 

              

Page | 8 

 For more Information contact:  Visit Rice Knowledge Management Portal http://www.rkmp.co.in  

Rice Knowledge Management Portal (RKMP)  

Directorate of Rice Research,  

Rajendranagar, Hyderabad 500030. Email: naiprkmp@gmail.com, pdrice@drricar.org,  shaiknmeera@gmail.com 

Ph: 91-40-24591218, 295 Fax: 91-40-24591217 
 

RICE IN WEST BENGAL 

Bengal life. It is not only the essential staple food for the Bengalese, but also a number of cultural 

festivals and rituals have been intermingled with rice. The famous harvest festival Nabannaya 

and Pous Sankranti are intertwined with the first harvest of rice grain or the community feast 

with rice. The new born baby’s first solid food started with the feeding of rice through the 

popular occasion of Annaprasan. Auspicious marriage ceremony Ashirbad begins with the 

blessings to the bride and groom with rice grain and Durba leaves. Even after death, spreading of 

puffed rice paves the way of corpse to the funeral site. Poems, lyrics, rhymes and songs written 

on rice and rice fields enriched our literatures. Rice is thus mingled with the art, culture and 

literature of Bengal-life striving to stay in harmony with nature.  

IV.  Rice Production Scenario (Growing season-wise) 

(a) Area, (b)Production and (c) Productivity 

   Rice occupied almost 53% of the total agricultural crop areas of the state during 2007-

08 and it contributed the same percentage (53%) towards the total production of all agricultural 

crops during the same period (Appendix - F II & F III). In West Bengal, the area and production 

under foodgrains during 2007-08 were 63.70 lakh hectare and 160.61 lakh metric tonnes 

respectively, out of which percentage share of rice (total) alone was 91 in the case of area and 

93 in production (Appendix F IV & V). Rice grows in the state in 3 different seasons viz., Aus 

(autumn rice), Aman (winter rice) and Boro (summer rice). The percentage shares of these three 

categories of rice during 2007-2008 were 4.92, 68.65 and 26.43 with respect to area and 

similarly 3.84, 62.69 and 33.47 in production of total rice respectively (Appendix - F VI & F VII). 

Year-wise total area, production and productivity recorded since independence is given in 

Appendix - T I. As shown, all the three factors have changed over the past 62 years. The lowest 

productivity (899 kg/ha) was recorded in 1948-49. Except in 1953-54 (1244 kg/ha), the trend in 

productivity improvement was quite impressive and it followed a uniform trend till 1980-81. In 

the year 1981-82 and 1982-83, the productivity was lower than the previous years. However, it 

has attained a continuous upward trend till 2007-08. Production has also increased substantially 

in a similar fashion, while the area under rice cultivation has increased slightly.  
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The improvement in productivity of Aus and Aman since 1947 to 2007, as shown in 

(Appendix - T II), is almost parallel but in the case of Boro it has jumped from 1449 kg/ha during 

1966-67 to 2016 kg/ha during 1967-68, attained 3004 kg/ha in 1976-77 and, thereafter, 

maintained steady improvement till 2007-08 which is 3259 kg/ha. All these changes in 

productivity are simply due to introduction of improved high yielding varieties and enhancement 

of irrigation facilities along with improved package of practices followed by the farmers of West 

Bengal. During the year 2007-08, the average productivity of Aus, Aman and Boro was 2009 kg 

ha
-1

, 2309 kg ha
-1 

and 3259kg ha
-1

 respectively and the state average of rice productivity was 

2573 kg ha
-1

 (Samanta and Mallik, 2004 & Anon., 2009b). 

The production share of Aus, Aman and Boro to the total production of rice in the state 

during 2007-08 is 0.566 million tonnes (Mt), 9.228 Mt and 4.926 Mt respectively, yielding a total 

of 14.720 million tonnes. The total area during 2007-08 is 5.72 M hectares, out of which Aus 

comprises of 0.28 M hectares, Aman 3.93 M hectares and Boro 1.51 M hectares respectively. 

Boro rice has a major contribution to the percentage share of total rice production in the state. 

One-fourth the total rice area contributes one-third of total rice production of the state during 

Boro season. On the other hand, only two-third of the total production of the state is achieved 

by three-fourth of the total rice area during both Aus and Aman together. West Bengal topped 

the list of the rice producing states of the country with respect to production and contributed 

12.99% to the total national production, ranked 2
nd

 in case of area (only after UP) having a 

percentage share of 15.8 with respect to national context but ranked 5
th

 with respect to 

productivity (Anon., 2009b).  

 (d) Contribution to the GDP  

The importance of agriculture in the state’s economy is reflected by its contribution of 

about 20.69% to the total net State Domestic Product (SDP). The growth rate of the sector had, 

however, remained at 2% during the 10
th

 Five-year Plan in the state.  Average annual compound 

growth rate (in percent) of area, production and productivity of WB & India during 2000 – 01 to 

2006 – 07 is given in Table 2. Though the production growth rate of the state was higher than 
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that of the national level, productivity growth rate of the state during this period was below the 

national level. However, West Bengal continues to perform well in agriculture registering 5.14% 

agricultural growth in 2007-08, while the national average was 4.5%. Food grain production in 

WB has grown at the rate of 6% per annum, which is the highest among seventeen most 

populous states of India. This clearly indicates the significant contribution of technological 

change to the productivity growth realized in WB.  

Table 2 :  Average annual compound growth rate (in percent) of area, production and 

productivity of WB & India during different periods. 

 

State / 

Country 

1981-82 to 1989-90 1990-91 to 1997-98 2000–01 to 2006–07 

Area Produc 

tion 

Produ

c  

tivity 

Area Produ

c tion 

Produ

ctivity 

Area Producti

on 

Producti

vity 

WB 1.12 6.82 5.64 0.28 2.06 1.78 0.01 1.61 1.50 

India 0.37 3.63 3.25 0.30 1.84 1.54 -0.27 1.43 1.71 

Source: Anon., 2009 

V. Agro-climatic Zone-wise Rice Ecosystems  

            Rice is grown in WB under varying eco-systems on a variety of soils under varying climatic 

and hydrological conditions ranging from waterlogged and poorly drained to well drained 

situations and by the adaptation of rice to these agro-ecological factors. In general, four major 

rice eco-systems viz. Irrigated, Rainfed (Lowland & Upland), Coastal-saline and Flood-prone 

prevail in WB. All these four rice eco-systems are predominant in different agro-climatic zones 

and farmers maneuver these to suit their needs with their past experiences of growing rice. This 

is a promising tradition of Bengal farmers to augment their traditional rice cultivation practices 

with the advantage of present day holding of large number of varieties, technologies and 
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annually changing cropping pattern/sequences influenced by national-international policy 

diversifications affecting common people. Farmers do not always consider the yield as the sole 

criterion on which to reject or select a rice culture. The variety must fit into their cropping 

system, should meet the household requirements and should have practices which farmers can 

easily afford to apply (Samanta and Mallik, 2004). A brief description of all the agro-ecosystems 

are given below . 

(A) Irrigated Ecosystem 

         With the improvement of irrigation facility, the rice area under favourable ecosystem 

increases day by day. In 1992-93, irrigated rice area in West Bengal was only 36.5 %. Out of 

which 15.1% was irrigated Boro area and 21.4% was irrigated Aman area (Saha et al., 1994). But 

in 2007-2008, the total area under irrigated ecosystem is nearly about 53 per cent of the gross 

area under rice crop in the state, which accounts for about 30.45 lakh hectares. Irrigated Boro 

rice area is 15.12 lakh hectares (26%) and rice grown with supplementary irrigation during the 

monsoon season accounts for 27% of the area and it covers rice area of 15.33 lakh hectares 

(Appendix T III). Mainly flood-free medium & shallow lowland comes under favourable 

ecosystem during wet and dry season both with the increase of irrigation potentiality. Flood-

prone areas are also coming under irrigated Boro ecosystem keeping the land fallow during wet 

season. Rice is grown under irrigated conditions both in dry and wet seasons predominantly in 

Alluvial Zones of the state along with Coastal Saline Zone and Red Lateritic Zone. Boro rice which 

accounts for the 26% of the gross rice growing areas of the state is grown under 100% irrigated 

conditions with high yielding varieties mainly. About 27% of the total rice areas are grown under 

irrigated condition during Aman season.  

(B) Rainfed Ecosystem 

         Approximately 47% of the gross rice area is grown under rainfed condition, which is broadly 

divided into rainfed upland and rainfed lowland. Rainfed upland rice area mainly consists of Aus 

areas (5% of the total rice areas) of Northern Hill and Teesta - Terai Zone along with some parts 

of Vindhyan Alluvial Zone along with short duration transplanted Aman rice areas of Vindhyan 
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and Gangetic Alluvial Zones, Coastal–Saline Zone and Red–Lateritic Zone. In rainfed upland, 

there is no standing water in the field after few hours of cessation of rain, therefore, relatively 

drought-tolerant short duration rice varieties are grown. The total area under upland rainfed 

rice is about 6.10 lakh ha, which accounts for 10.67 per cent of the total area under rice crop in 

the state. The productivity of upland paddy is very poor. As against the present state average 

productivity of about 3.9 tons ha 
-1

, the average yield of paddy in upland areas in the state is 

only 3.0 tons ha 
-1

. With the expansion of irrigation facilities, the area under upland ecosystem 

has gradually been declining.  

       Rainfed lowland eco-system prevails in almost all the agro–climatic zones of West Bengal 

except Northern Hill Zone. Area under rainfed lowland has been classified into three major 

ecosystems based primarily on surface hydrology during cropping period. These are shallow 

lowland (30-50 cm water), semi-deep lowland (50-75cm water) and deep-water lowland (>75 cm 

water).  

       Rainfed lowland rice experiences drought, flooding and intermittent submergence at 

different stages of crop growth depending upon topography and rainfall pattern, this affects rice 

yield substantially and average yield of rice in these situations is low to an extent of 1.5 t/ha.  

Low yields are mainly due to lack of appropriate cultivars to cope with risks associated with 

biotic and abiotic stresses, specifically poor response to inputs, sometimes soil related stresses 

like zinc and phosphorus deficiencies etc. Earlier attempts to improve rainfed lowland rice were 

on re-selections from landraces and introductions. The Aman or monsoon rice is grown under 

rainfed lowland conditions in shallow, semi-deep, deep and flooded conditions. Rainfed shallow 

lowland sometimes suffers from flash flood water stagnation for 8 to 10 days. Submergence 

tolerant Swarna Sub1 and Samba Mashuri Sub 1 are best suited varieties for this ecosystem. The 

productivity of rainfed lowland paddy is very poor. As against the present state average 

productivity of about 3.9 tons ha 
-1

, average yield of paddy in lowland area is only 3.1 tons ha 
-1

.  
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        To minimize the yield gap between these two ecosystems, major emphasis is being given in 

bringing more area under irrigation and giving research prioritization on unfavourable rainfed 

ecosystem. 

(C) Coastal Saline Ecosystem 

          The coastal area is always subjected to salinity problem. In the coastal land, rice is grown in 

about 10 lakh ha during different seasons, which accounts for nearly 17% of the total area under 

rice in the state. Coastal-saline rice is commonly affected by various levels of soil and water 

salinity and suffers from salinity in different stages of crop growth.  The salinity of irrigation 

water varies between 1.0- 4.0 dS m
-1

 or more depending on the source of irrigation water and 

the time period within the year. A farm household survey carried out in coastal lands of four 

districts revealed that about 30 % of surveyed lands are non-saline, 55% are moderately saline 

and 15% are severely saline (Bardhan Roy et.al., 2004). The severe salinity during dry season is 

predominant in deeply flooded lands and moderate salinity is more prominent in shallow 

lowland. Due to salinity, yield loss of up to 37% was observed in Boro rice. With the increase of 

irrigation facilities, rainfed lowland and flood prone situation has gradually been converted into 

irrigated Boro eco-system. The area and contribution of Boro rice to the total rice production of 

the coastal districts has steadily increased over the years. While its contribution to total rice 

production in these areas in 1980 was only 14%, it has increased to near about 24% in 2007-08. 

The yield of paddy in coastal saline soil is poor and the average yield during Kharif is about 3.0 

tons ha 
-1

 and during Rabi is about 4.0 tons ha 
-1

.
 
The coastal saline soils are often affected with 

deficiency of ferrous and zinc which causes chlorosis and reduced tillering. 

(D) Flood Prone Ecosystem  

        Approximately 6 lakh hectares of area fall under flood prone ecosystem, which accounts 

nearly about 10.5% of the gross rice area of the state. Flood prone rice ecosystem prevails 

almost in all agro-climatic zones of West Bengal but predominantly exists in Coastal-saline, 

Gangetic alluvial and Red lateritic zones. Flood-prone rice ecosystem spreads over 10 districts 

out of 19 districts of West Bengal, which is presented in Appendix Table IV. Flood affected total 
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rice area consists of 47.41% coastal-saline land, 30.92% Gangetic flood prone area, 17% 

Damodar-Kangsabati flooded region (Red-Lateritic Zone) and rest 4.67% Teesta-Mahananda 

flooded area of Teesta-Terai Zone (Anon., 1998). 

        Rice yield varies widely across seasons, ecosystems and agro-climatic zones. It is the lowest 

in the flood-prone ecosystem (1.9 tons ha
-1

). In the flood-prone environment farmers grow 

mostly traditional direct-seeded Aman varieties that are tall and can elongate with rising flood 

waters. In normal years, it gives a yield of 2.5-3.0 tons ha
-1

, but crop failure is common due to 

abnormal flooding and uneven distribution of rainfall in this ecosystem. 

a) Yield gap and its reasons   

        This section first assesses the yield gaps between the potential and actual farm yields for 

different rice-growing environments and agro-climatic zones and then estimates the losses due 

to various biotic and abiotic stresses. The yield gap can be divided into two parts (IRRI, 1979). 

Yield gap I is defined as the difference between the yield obtained in experimental stations and 

that obtained in on- farm experiments, i.e. the gap due to environmental factors that cannot be 

managed by farmers. Yield gap II is defined as the gap between the maximum yield in on-farm 

experiments and the average farm yield. This gap reflects biological constraints, soil and water 

constraints and socio-economics constraints. The primary focus of this section is estimation of 

yield gap II and the contribution of different biotic and abiotic stresses to this yield gap. 

      Table 3 depicts the yield gaps for different rice ecosystems and illustrates several points. 

First, the yield obtained in experimental stations varies greatly across rice ecosystems, from 

about 4.0 tons ha
-1

 in the uplands and flood prone ecosystems to 6.9 tons ha
-1

 in irrigated 

ecosystem for dry season. For monsoon season, the difference in the experimental yield 

between irrigated and rainfed crop is relatively low (0.3 ton ha
-1

), but in irrigated condition, the 

difference between the wet season and the dry season crop is about 1.9 tons ha
-1

. This suggests 

that environmental factors such as cloud cover, sunshine, variations in day and night 

temperatures and continuous saturation of land (rather than alternate wet an dry conditions as 

with irrigation) make a big difference in the yield potential. Second, yield gap I, i.e. the 
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difference in yields between experimental stations and on-farm trials, is relatively low for West 

Bengal. The average is only 0.37 ton ha
-1

 and it varies from 0.14 ton for the rainfed lowlands to 

0.86 ton for the uplands. Third, the gap between the yield in on-farm trials and the average 

obtained in farmers’ yield, i.e. yield gap II is quite large. It varies from 0.4 ton in the uplands to 

about 1.6 ton in the rainfed lowlands and the irrigated dry season system. The average yield gap 

II is estimated at 1.32 tons ha
-1

. If yield gap II were eliminated, rice production in the state could 

increase by 39%. An earlier study done by the Bidhan Chandra Agricultural University (1984) 

estimated the yield gap for 1982 at 1.82 tons ha
-1

 for the rainfed lowlands and 1.0 tons ha
-1

 for 

the uplands. 

Table 3: Estimates of Yield gap by Eco-system in West Bengal, India (in kg ha
-1

) 

 

Rice 

Ecosystem 

 

Experimental 

Station yield 

Estimated 

On-farm 

Trials 

Actual 

average 

Farm yield 

 

Yield 

Gap I 

 

Yield 

Gap II 

Irrigated      

Wet season 5055 4355 3569 700 786 

Dry season 6936 6652 4954 284 1698 

Rainfed      

Upland 4063 3201 2800 862 401 

Lowland 4806 4665 3104 141 1561 

Flood-prone 3916 3680 1949 236 1731 

West Bengal 5036 4670 3350 366 1320 

    Source: Saha et. al., 1994.  
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       The main reasons behind the vast yield gap in rainfed lowland and flood-prone eco-

systems are mainly biotic and abiotic stresses. The major constraints for these eco-systems are 

(i) submergence and droughts at seedling stage (ii) stemborer, brown planthopper, leaf folder 

and green leafhopper as the major insects; (iii) bacterial leaf blight, brown spot and sheath rot as 

the major diseases and (iv) soil salinity and weeds as the other constraints. For the uplands, the 

major constraints are droughts, stemborer, green leaf hopper, blast, brown spot, acid soils and 

weeds.  

       Increasing the yield potential & decreasing the yield-gap of staple crops has been one of the 

critical challenges to the agricultural research scientists of the state. The biological scientists 

have put-forth their valuable efforts in enhancing the yield potential of rice in the state to 

around 5 tons per ha (in term of rough rice), nonetheless, the growth in biological yield potential 

is also stagnating during the last decade. Bridging the gap between the biological potential and 

actual yield in one go is an uphill task, but an effort must be made in this direction. A success in 

the effort may contribute at least an additional tonne of paddy per hectare in the state. Here the 

extension services would play a very important role for the success of the technology. Of course, 

for the realization of the on-farm experimental yield, a number of interventions are needed 

particularly in the domain of input supply and other delivery system. 

 

VI. Rice productivity analysis       

       Rice productivity analysis at districts level during triennium ending on 2007-08 has been 

done on the basis of average productivity of rice grown in different seasons i.e. Aus, Aman and 

Boro for the years 2005–06, 2006-07 & 2007-08 (Anon., 2009b). A wide variation in productivity 

at the district level is due to varied agro-climatic conditions in which rice is grown and also the 

level of inputs used. The highest productivity was recorded in the district of Birbhum (3085 

kg/ha) and the lowest was in Jalpaiguri district (1663.3 Kg/ha) of West Bengal. 
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a) Classification of Productivity    

According to the productivity levels, productivity status has been classified into following 

groups : 

             (i) High productivity - Yield more than 2,500 Ka/Hectare 

             (ii) Medium productivity - Yield more than 2,000-2,500 Kg/Hectare 

             (iii) Medium-Low productivity - Yield more than 1,500-2,000 Kg/Hectare 

             (iv) Low productivity - Yield in between 1,000-1,500 Kg/Hectare 

             (v) Very Low productivity - Yield less than 1,000 Kg/Hectare 

       Rice is cultivated in almost all 18 districts of West Bengal. Out of which 9 districts are under 

high productivity group, 6 districts are under medium productivity group and remaining 3 

districts are under medium-low productivity group, while during triennium ending 2000-01, only 

4 (Burdwan, Birbhum, Nadia and Hooghly) districts were under high productivity group, 9 (North 

24-Parganas, Murshidabad, Bankura, Malda, East Midnapur, West Midnapur, North Dinajpur, 

South Dinajpur  and Howrah) districts were under medium productivity group, 3 (South 24-

Parganas, Purulia and Coochbehar) districts were under medium-low productivity group and 2 

(Darjeeling and Jalpaiguri) districts were under low productivity group (Anon., 2002). 

       (i) High Productivity Group: Triennium average area of high productivity group comprising of 

9 districts was 34.95 lakh ha, which was 61% of the triennium average area (57.3 lakh ha) under 

rice in the state. Triennium average production was 98.85 lakh t, which was 67.4% of triennium 

average production (146.59 lakh t) of rice in the state. Triennium average productivity of high 

productivity group comprising of 9 districts was 2,828 kg/ha as against 2,558 kg/ha triennium 

average productivity of the state. 
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      (ii) Medium Productivity Group:  Triennium average area of medium productivity group 

(yield 2,000-2,500 kg/ha) comprising of 6 districts was 16.93 lakh ha, which was 29.5% of 

triennium average area (57.3 lakh ha) under rice in the state. Triennium average production was 

38.16 lakh t, which was 26.03% of triennium average production (146.59 lakh t) of rice in the 

state. Triennium average productivity of medium productivity group comprising of 6 districts 

was 2,254 kg/ha as against 2,558 kg/ha triennium average productivity of the state. 

       (ii) Medium Low Productivity Group: Triennium average area of medium-low productivity 

group (yield 1,500-2,000 kg/ha) comprising of 3 districts was 5.42 lakh ha, which was 9.5% of 

triennium average area (57.3 lakh ha) under rice in the state. Triennium average production was 

9.58 lakh tonnes, which was 6.54% of triennium average production (146.59 lakh t) of rice in the 

state. Triennium average productivity of medium-low productivity group comprising of 3 

districts was 1,767 kg/ha as against 2,558 kg/ha triennium average productivity of the state. 

       Area, production and productivity of rice under different productivity groups in West Bengal 

during triennium ending 2007-2008 are given in table 4. 

Table 4 :  Area, production and productivity of rice under different productivity groups in West 

Bengal during triennium ending  2007-2008 

S

L 

Productivity 

Groups 

Numbe

r 

of 

District

s 

Area 

(Million Ha

.) 

Percen

t of 

State's 

Rice 

Area 

Productio

n in Lakh 

Tonnes 

Percent 

of State's 

Rice 

Productio

n 

Productivit

y 

(Kg/Ha.) 

1. High Productivity 

(> 2,500 Kg/Ha) 

9 34.95 61.0 98.85 67.43 2828.4 

2. Medium Productivi

ty 

(> 2,000-

2,500 Kg/Ha) 

6 16.93 29.5 38.16 26.03 2254.1 
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3. Medium-Low 

Productivity 

(> 1,500-2,000 

Kg/Ha) 

3 5.42 9.5 9.58 6.54 1767.0 

4. Low Productivity 

(1,000-1,500 

Kg/Ha) 

- - - - - - 

5. Very-

Low Productivity 

(< 1,000 Kg/Ha) 

- - - - - - 

  TOTAL 18 57.30 100.0

% 

146.59 100.0% 2558.3 

b. Potential areas for increasing production       

There is no further scope of horizontal expansion of area under rice cultivation in the 

state. The only way to sustain production to meet the demand of increasing population of the 

state is either to increase the productivity per unit area or increasing area under hybrid rice 

cultivation. The productivity of irrigated rice is much higher than that of rainfed situation. There 

are possibilities of expansion of area under irrigated eco-system provided irrigation facilities are 

created particularly in the vast rainfed ecosystem of West Bengal. 

The rice crop was grown in an area of 5.73 million ha in 18 districts during triennium ending 

on 2007-2008. The area under high productivity group was about 61% of the total area under 

rice and its share was 67.4% to the total production of rice. Almost half (9) of the districts of WB 

had higher productivity than the state average productivity of 2558.3 kg/ha. The rest half 

number of districts i.e., nine districts had medium to medium-low productivity which was below 

the state average during the triennium 2007-2008 (Appendix Table V). About 39% of rice area 

falls under medium to medium-low productivity groups and contributes about 36.6% of the total 

rice production in the state. 



 

              

Page | 20 

 For more Information contact:  Visit Rice Knowledge Management Portal http://www.rkmp.co.in  

Rice Knowledge Management Portal (RKMP)  

Directorate of Rice Research,  

Rajendranagar, Hyderabad 500030. Email: naiprkmp@gmail.com, pdrice@drricar.org,  shaiknmeera@gmail.com 

Ph: 91-40-24591218, 295 Fax: 91-40-24591217 
 

RICE IN WEST BENGAL 

Therefore, additional production of rice in the coming years will be contributed by the 

districts having medium and medium-low productivity. There is greater scope for increasing the 

productivity level and thereby increasing the total production of rice in the state.  

VII. Rice and Rice-based Cropping Systems (Agro-climatic Zone-wise) 

           West Bengal has a wide range of soil and climatic conditions and cropping pattern vary 

widely from one agro-climatic zone to other and to a lesser extent from one year to another 

year. Average cropping intensity of the state was 184.14% during 2007-2008 (Anon., 2009b). The 

highest cropping intensity was observed in Hooghly district (245%) and lowest in Purulia district 

(123%). Adoption of high yielding varieties on a large scale, increased use of fertilizers, plant 

protection chemicals and expansion in irrigated areas led to shifting in areas towards crops in 

which the impact of improved production technology on yield was apparent. The cropping 

pattern in different Agro-climatic zones has been adopted by the farmers after long experience 

based on suitability of soil, profitability, availability of market and industrial infrastructure and 

quantum of water available. Techniques such as relay cropping, inter cropping, mixed cropping, 

minimum tillage, weed control and use of fertilizers and pesticides have helped not only in 

reducing the cost of cultivation but also in sustaining high level of production over a period of 

time. Scientific cropping patterns can actually result in increased soil productivity by improving 

the physical, chemical and micro-biological properties of soils and increasing the fertility status. 

Some of the rice based cropping patterns being followed in different agro-climatic zones of 

West Bengal are summarized in Table 5.  
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Table 5 : Important rice based cropping system followed in different Agro-climatic Zones of 

West Bengal (Pre-kharif – Kharif - Rabi) 

Northern Hill Zone 

1) Fallow - rice – potato            2) Maize – rice – mustard/vegetable 

Terai Zone 

1) Jute - rice – potato  

2) Jute – rice – vegetables        

3) Vegetable – rice – potato      

4) Rice – fallow - rice 

5) Jute – rice – wheat  

6) Jute – rice – tobacco 

7) Vegetable – rice – tobacco 

Gangetic Alluvial  Zone 

1) Rice - rice – mustard                 

2) Jute – rice – potato  

3) Rice – fallow –   rice               

4) Sesame/groundnut – rice – potato 

5) Jute – rice – wheat                  

6) Mung – rice – wheat  

7) Vegetable – rice  - mustard      

 8) Rice – rice - rice 

Vindhya Alluvial and Red lateritic Zone 

1) Fallow - rice – wheat         

2) Fallow – rice – pulse  

3) Jute – rice – potato  

4) Vegetable – rice – wheat 

5) Fallow – rice – rice             

6) Sesame – fallow - potato  

7) Maize – rice  - mung               

Coastal Saline Zone 

1) Fallow – rice – pulse            

2) Fallow – rice – sunflower 

5) Fallow – rice – cucurbits      

6) Fallow – rice – watermelon 
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3) Fallow – rice – chilli            

4) Rice – rice – mung 

7) Fallow – rice – cotton            

8) Dhaincha – rice - rice 

Source : Ali, 2005.  

Rice-Fish farming system 

      The fields with sufficient water retaining capacity for a long period and free from heavy 

flooding are suitable for rice-fish farming system. This system is being followed by the small and 

marginal poor farmers in rainfed low lying areas especially in coastal belt and is proved to be a 

profitable cropping system. Currently, Rice - Boro rice and Rice - Aquaculture are the two major 

farming systems that are being adopted in the coastal region over the last decade (Bardhan Roy 

et.al, 2004). 

VII. Rice Growing Seasons :  

 There are three seasons for growing rice in West Bengal viz. - autumn, winter and summer. 

These three seasons are named according to the season of harvest of the crop. Autumn or pre-

kharif rice is known as Aus in West Bengal. The pre-monsoon Aus, covers April to July in the 

northern region and May to September in the southern region of the state and accounts for only 

5% of total rice area and with the expansion of irrigation facilities, the area under this crop has 

gradually been declining. This is a low-yielding relatively drought-tolerant upland crop with a 

yield of 1.5 - 2.0 tons ha
-1

. During Aus season, at present, more than 99% of the total area is 

covered with high yielding varieties. The winter or monsoon rice, known as Aman, is grown from 

June to December. It accounts for 69% of the total rice area, and is grown under rainfed 

conditions in the semi-deep, deep and flooded land (mostly indigenous improved and traditional 

varieties) and under irrigated conditions in the flood-free medium and shallow lowlands (mostly 

modern high yielding varieties). Mainly during Aman, farmers still grow some traditional or local 

rice varieties having special features and it covers near about 12% of the total rice area 

cultivated during Aman, which is presented in table 6. The remaining 26% of the rice area is 

covered by the summer or dry season rice popularly known as Boro. This is a totally irrigated rice 
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crop with the entire area cropped with high yielding modern varieties. The sowing time of 

summer rice is November to February and harvesting time is March to June. The growing season 

for the crop sometimes overlaps with Aus. With the expansion of irrigation facilities, farmers 

have been releasing land from Aus and deepwater Aman rice for raising Boro crop. At the same 

time, over exploitation of ground water during dry season has posed a severe threat of arsenic 

contamination to the Boro growing districts of the state. 

Table 6:    Area under HYVs in West Bengal (% of total cultivated rice area in the season) 

Year Aus Aman Boro Total (%) 

1980 – 1981 35.75 22.91 100.00 29.60 

1990 – 1991 66.25 45.43 100.00 56.03 

2000 - 2001 98.93 84.41 100.00 89.11 

2007 - 2008 99.64 88.11 100.00 91.68 

Source : Achievements of Rice Research Station, Chinsurah, Joint Director of Agriculture (Rice 

evelopment), Department of Agriculture, Government of West Bengal,  2008. 

VIII. Recommended Package of Practices 

a) Varieties/ Hybrids 

During pre-green revolution period, more than 60 indigenous rice varieties were 

improved and recommended for cultivation in the state by the State Agriculture Department. 

Most of these traditional rice varieties along with some other elite rice germplasms are still 

grown at patches in different parts of West Bengal during Aman season mainly because of their 

special characteristics and resistance to different biotic and abiotic stresses, which are presented 

in table 7. During last four decades, the state has developed and released 44 high yielding 

varieties (Adhikari, 2005) for different ecologies (Table 8). Out of these 44 varieties released 

during this period, 33 were for the rainfed ecologies. The pattern of varietal development 

reveals that more emphasis in breeding priorities has been given on rainfed ecologies. Whereas 
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the development of medium duration varieties with high yield potential and multiple resistances 

to pests and diseases, at present, are the prime need for the irrigated ecology of the state. 

During Aus season, mainly short duration (very early/early) high yielding varieties like Annada, 

Jamini, Bhupen, Khanika, Provat, Anjali, Siddhanta, Jaldi Dhan 13, Kalinga III etc. are grown under 

rainfed or irrigated condition in WB. Altogether 25-30 high yielding rice varieties (including early, 

mid. early and medium duration) viz. Shatabdi, Khitish, Gotra Bidhan 1, IR 36, IR 64, Lalat, Ratna, 

Kunti, MTU 1010, PD 6, PD 12, PNR 519, PNR 546, KRH 2 (hybrid) etc. are popularly grown during 

Boro season under completely irrigated condition but only 3 to 4 varieties (Shatabdi, Khitish, IR 

36, Lalat) are pre-dominating during Boro all over the state. During wet or Aman season, a large 

number of HYVs are grown both under rainfed (upland & lowland) and irrigated (medium land) 

conditions along with a huge number of traditional rice germplasms mainly under rainfed 

lowland situation all over the state (Adhikari, 2004). Though more than 60 HYVs are grown 

during wet season, the pre-dominating ones are Swarna, Swarna Sub 1, IET 5656, Pankaj, Ranjit, 

Sashi,  Samba Mahsuri, Mahsuri, CR 1009, Sabita, Hanseshwari etc. and  Swarna (MTU 7029) 

alone covers near about 50% of the total cultivated rice areas during Aman season. A list of HYVs 

and popular rice varieties grown in different eco-system of the state is presented in table 9. 

          Table 7: List of local germplasms of West Bengal having special characteristics 

Special features Name of germplasm 

A. Stress 

Tolerance 
ABIOTIC 

Drought Dular, Asanlaya, Bhutmuri, Majhisail, Panke,  

NC 487  

Cold  Dhungansali, Ramtulsi, CB 1, CB 2, CNAB 4 

Flood/Deep water Kalakhersail, Megi, Ghetu, Kumragore, Tilakkachari, 

FR 13A, FR 43B 

Salinity Nonabokra, Matla, Hamilton, Ghetu, Patnai 23, SR 

26B 
Shattering  Morichbuti, Charnok, Boldar, Ajan, Dudsar, Ashkata, 

BIOTIC 
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Diseases 

Blast Dular, Ramtulsi, Kumragore, Kataktara, Munal, 

Tilakkachari, NC 492 
BLB Benapuli, Badsabhog 

Sheath blight Kajallata, Najni, Sindurmukhi, NC 492 

Sheath rot Benapuli, NC 492 

Tungro (RTD) Kataribhog, Latisail, Tilakkachari 

Pests 

Gall midge Kajalkalma, Lakshmijata, Lakshibilas, Dhangahari 

Stemborer Asanlaya, Mainasar, Laljhulur, CB 1, CB 2 

Caseworm Gournetai 

BPH Monoharsail, Daharnagra 

GLH Bhutmuri, Khirsagar, Latisail 

B. Rice based 

special food 

products 

Puffed Rice Kanakchur, Dudsar, Kalma, Bhasamanik, Binni 

Parched Rice Moul, Raghusail, Laljhulur, Jamainadu, Boldar, 

Pressed or Flaked Rice Boldar, Jhingasail, Manikkalma,  

Payesh/Paramannaya  Govindabhog, Gopalbhog, Radhunipagal,Tulsibhog 

C. Medicinal   

Rice 

Fe & Zn riched Jayasilet, Chapakhushi, Seetabhog, Kabirajsail, 

Bhutmuri, Radhunipagal 

Soft & Digestive Govindabhog, Badsabhog, Tulaipanji 

D. Nutritive 

Rice 

Protein rich Dadhsail, Kaminibhog, Local Basmati, Kalojira 
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Source : Fortnight bulletin Bhumiputra 2004, Vol. 2, No. 6-8. 

Table 8 : High Yielding Rice Varieties Released by the State for Different Ecologies 

Eco-system No. of 

Varieties 

List of the Varieties 

Irrigated (Early & Mid. 

Early) 

6 Shatabdi, Khitish, Gotra Bidhan 1, Lakshmi (CNM 6),  PNR 

546, CNM 25  

Irrigated (Medium) 3 CNM 31, Kunti, CNHR 3  

Rainfed Upland 6 Bhupen, Jamini, Panke, Khanika, Kiran, Jaldhi Dhan 13,  

Rainfed Shallow Loland 7 Jogen, Bipasa, Sashi, Giri, Biraj, Mandira, Suresh 

Rainfed Semi-deep 13 Sabita, Purnendu, Amulya, Bhudev, Nalini, Bhagirathi, 

Ambica, Mahananda, Matangini, Saraswati, Sudhir, Sunil, 

Hanseshwari 

Rainfed Deep 7 Dinesh, Jitendra, Golak, Jaladhi 1, Jaladhi 2, Jalaprava, 

Neeraja 

Hill Region 2 Kalimpong 1, Munal 

Source: Bhumiputra. 3
rd

 Ann. Issue. 2005, pp. 69-78. 

Table 9: List of HYVs and popular varieties grown in different eco-systems of West Bengal 

Ecosystem Duration Type Name of Variety Yield 

(t/ha) 

A. IRRIGATED 

 Early HYV Siddhanta, Anjali, Provat, Annada, Rasi 3.0 – 4.0 

Mid-early HYV Shatabdi, Khitish, Gotra Bidhan 1, PNR 519,  

IR 36, IR 64, Lalat, Ratna,, MTU 1010, PD 6, PD 

12,  

4.0 – 5.0 

Medium HYV Kunti, Sasyashree, Triguna, Gitanjali, Pratiksha 4.5 – 5.5 

Hybrid KRH 2, PA 6444, PA 6201, PHB 71,CNHR 3  5.5 – 7.0 
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Aromati

c (HYV) 

Pusa Basmati 1, PNR 546, IET 13549, IET 

21549 (CN 1719-1), IET 21550 (CN 1719-4), IET 

21261(CN 1646-6-11-9), CN 1794 -2 

3.5 - 4.5 

 B.  RAINFED 

a. Upland Very Early HYV Heera, Khanika, Jaldhi Dhan 13, Kalinga III 2.0 – 3.0 

Early HYV Anjali, Siddhanta, Annada, Rasi, Provat, 

Aditya 

2.5 – 3.5 

b. Lowland   

i) Shallow Late HYV MTU 7029, Swarna Sub 1, IET 17714 (CN 1233-

33-9), IET 5656, Pankaj, IET 17713 (CN 1039-

9),   Ranjit, Sashi, Giri, IET 15848, IET 15847, 

Samba Mahsuri, Mahsuri, CR1001, CR 1009, 

CR 1017, CR 1018, CR1030. Only Swarna (MTU 

7029) 

4.0 – 5.0 

Local Nagra, Dudsar, Patnai 23, Raghusail, 

Kabirajsail, Rupsail,  Kalma 222 

3.0 - 3.5 

Aromat

ic 

Badsabhog, Gobindabhog, Tulaipanji, 

Kalonunia 

2.0 – 3.0 

ii) Semi-

deep 

Late HYV Sabita, Purnendu, Amulya, Bhudev, Bhagirathi, 

Ambica, Mahananda, Matangini, Saraswati, 

Hanseshwari, IET 17792 (CN 1231-11-7) 

3.0 – 4.0 

  Local Tilakkachari, Kumragore, Lakshmikajal 2.0 – 3.0 

iii) Deep Late HYV Dinesh, Jitendra, Golak, Jalaprava, Neeraja 2.5 – 3.0 

Local Mete, Megi, Kalomete, Dahar Nagra,  Ghetu,  1.5 – 2.5 

C. COASTAL-SALINE 
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 Early/Late HYV Mohan, Lunishree, Jarava, MTU 7029, CR 1001, 

CR 1009 

3.0 - 4.5 

Late Local Dudeswar, Dadhsail, Patnai 23, SR 26B,  2.0 – 3.0 

D. FLOOD- PRONE  

 Late HYV Swarna Sub 1, Samba Mahsuri Sub 1 4.0 – 4.5 

Local Kalakhersail, Ghetu, Kumragore, Tilakkachari, 

FR 13A, FR 43B 

1.5 – 2.0 

Source: Bhumiputra. 2
nd 

Ann. issue. 2004. Pp. 80-101. 

 

b) Management inclusive of mechanization  

Rice is grown in West Bengal in 3 different seasons viz. Aus, Aman and Boro. Mainly 

Broadcasting and Transplanting methods of cultivation are followed in the state. Generally, 

broadcasting method is partly followed in rainfed upland & semi-deep, deep situations in Aus 

and Aman seasons. Mainly transplanting method of cultivation is widely followed all over the 

state and all over the seasons. Recommended management practices for cultivation of rice in 

these three seasons are given below in table 10 & 11. 

                                   Table 10 : Seedbed Managment 

Sl. 

No 

Particulars Package and Practices 

Aus Aman Boro 

1 Time of 

sowing 

April - May May - June November – 

December 

Within Nov. (for 

Hybrid, scented & 

traditional ) 



 

              

Page | 29 

 For more Information contact:  Visit Rice Knowledge Management Portal http://www.rkmp.co.in  

Rice Knowledge Management Portal (RKMP)  

Directorate of Rice Research,  

Rajendranagar, Hyderabad 500030. Email: naiprkmp@gmail.com, pdrice@drricar.org,  shaiknmeera@gmail.com 

Ph: 91-40-24591218, 295 Fax: 91-40-24591217 
 

RICE IN WEST BENGAL 

2 Seed rate a) Broadcasting: 75-80 kg ha
-1

 

b) Direct seeding in line : 65-75 kg ha
-1

 

c) For transplanting in 1 ha land sowing in 15 

katha or 25 cent seedbed: 

Coarse grain : 50-60 kg ha
-1

 

Medium grain : 45-50 kg ha
-1

 

Slender grain : 35-40 kg ha
-1

 

50-60 kg ha
-1

,  

15-20 kg ha
-1

 (for 

hybrid) 

3 Nursery area 1000 m
2
 or 25 cents 1000 m

2
 or 25 cents 

4 Layout of 

Nursery 

Length: as per requirement 

Width : 1 or 1.5 m 

Height : 10 cm 

Channel between two beds : 30 cm in width 

Length: as per 

requirement 

Width : 1 or 1.2 m 

Height : 10 cm 

Channel between two 

beds : 20 cm in width 

5 Water 

Soaking 

- For 24 hrs. 

6 Seed 

Treatment 

Dry seed bed: Mix 2 g Carbendazim 50% with 1 

kg seed. 

Wet seed bed: Mix 1.5 ml MEMC or 2 g 

Carbendazim 50WP in 1.5 litre water and wet 1 

kg seed in that solution for 8-10 hrs. 

Carbendaim  50 WP or 

Tricyclazole 75WP @ 2 

g kg
-1

 seed (water 

soaked seeds for 24 

hrs) 

7 Incubation - 36 – 48 hrs 

8 Land 

preparation 

2-3 times ploughing in presence of water. 2-3 times ploughing in 

presence of water. 

9 Application 

of organic 

manure 

2000 kg FYM or compost for 1000 m
2 

during 

first ploughing 

2000 kg FYM or 

compost for 1000 m
2 

during first ploughing 
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10 Application 

of chemical 

fertilizer 

Dry seedbed : P2O5:K2O @ 5:5 kg as basal. 5 kg 

N as top dressing 7-10 days before uprooting 

depending availability of rainwater. 

Wet seedbed : N:P2O5:K2O @ 5:5:5 kg as basal. 

2.5 kg N 20 DAS & 2.5 kg N before uprooting 

(for 1000 m
2
). 

N:P2O5:K2O @ 5:5:5 kg 

as basal. 2.5 kg N 20 

DAS & 2.5 kg N before 

uprooting (for 1000 

m
2
) 

11 Irrigation in 

seedbed 

Dry seedbed : Light irrigation is given to make 

seedbed moist in case of lack of  rainfall. 

Wet seedbed: Initially seedbed kept moist with 

slight water. and thereafter 2.5-5.0 cm 

standing water is to be maintained. 

i) Light irrigation upto 

2 cm length of 

seedlings. 

ii) 2.0 -2.5 cm water 

with advancement of 

seedling growth. 

12 Plant 

protection 

Apply Carbofuran 3G @ 5 kg or Forate 10 G @ 

1.5 kg per 1000 m
2
 18-25 DAS or apply any of 

the above insecticides at same dose for same 

area 7 days before uprooting and maintain thin 

film of water. 

Spray need based or any of the following 

fungicides 7 – 10 days before uprooting. 

Carbendazim 50WP @ 2 g per litre of water 

Or, Propiconazole 75% @ 1 ml per litre of 

water 

Or, Tricyclazole 75 WG @ 0.6 g per litre of 

water 

 

In RTD endemic areas: 

Carbofuran 3G @ 5 kg 

or Forate 10G @ 1.5 

kg per 1000 m
2
 18-25 

DAS 

For controlling Stem 

borer: apply any of 

the above insecticides 

at same dose for same 

area 7 days before 

uprooting 

For Blast : apply 

Isoprothiolene 40 EC 

@ 1 ml or Tricyclazole 

75 WG @ 0.6 g per 

litre of water. 

13 Age of 

seedling 

Early and mid early duration : 20 – 25 days / 4-

5 leaved.  

Medium duration : 25 – 30 days / 4-5 leaved 

35-42 days old 4-5 

leaved seedlings. 



 

              

Page | 31 

 For more Information contact:  Visit Rice Knowledge Management Portal http://www.rkmp.co.in  

Rice Knowledge Management Portal (RKMP)  

Directorate of Rice Research,  

Rajendranagar, Hyderabad 500030. Email: naiprkmp@gmail.com, pdrice@drricar.org,  shaiknmeera@gmail.com 

Ph: 91-40-24591218, 295 Fax: 91-40-24591217 
 

RICE IN WEST BENGAL 

seedlings. 

Late duration :  30 – 35 days / 4-5 leaved 

seedlings. 

Semi deep and deep : 50 – 60 days 

Source : Mallik and Maiti, 2004; Adhikari, 2005 

 

Table 11 : Main Field Management  

Sl. 

no. 

Particulars Package and Practices 

Aus Aman Boro 

1 Land 

preparation 

Direct sowing: 3-4 ploughing followed by 

laddering and proper weeding. 

Transplanting: 2 ploughing in dry land and 

allow for sunning. Keep 5-7 cm standing 

water for 5-7 days followed by 1-2 

ploughing. Again keep 5-7 cm standing 

water for 5-7 days followed by atleast 1 

ploughing followed by 1 laddering to 

maintain 12-15 cm deep muddy soil. 

3-4 ploughings with 10-12 

cm depth followed by 1 

laddering in presence of 

water, after 7 days 2-3 

ploughing followed by 1 

laddering.  

2 Time of 

transplanting 

June to mid-July. July to mid-August 

depending on date of 

sowing. 

Mid Dec. to end of Jan. If 

late, not beyond mid Feb.  

3 Application of 

organic 

manure 

5 ton FYM/compost uring first ploughing  7.5 -10 t ha
-1

 at the time of 

1
st

 ploughing. 

4 Application of 

chemical 

fertilizer 

See  INM  See  INM  
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5 Application of 

micronutrient 

Apply 20-25 kg ha
-1

 Zinc sulphate or 500 g 

chelated Zn with 10 kg carrier during last 

ploughing. Or, folier spray of 0.5-1 g 

chelated Zn per litre of water. 

Zn : Apply 20-25 kg ha
-1

 

Zinc sulphate. 

6 No. of 

seedlings /hill 

2-3 for early and medium duration 

varieties; 3-4 for late varieties; 5-6 for aged 

seedlings; 1-2 for hybrid 

3-4,   

1-2 (for hybrid) 

7 Spacing 20 cm x 15 cm  for HYVs;  20 cm x 20 cm 

for late  & traditional varieties;   15 cm x 15 

cm (44 hills m
-1

) for hybrids 

20 cm x 15 cm (33 hills m
-

1
) for HYVs; 15 cm x 15 cm 

(44 hills m
-1

) for hybrids 

8 Depth of 

transplanting 

and direction 

of rows 

2-3 cm; north-south direction of rows 

generally gives better yield  

2-3 cm; north-south 

direction of rows generally 

gives better yield   

9 Weeding Direct sowing : 2 hand weeding 15-30 DAS 

or spray Butachlor 50EC @ 4 ml per litre of 

water 1-2 DAS. 

Transplanting : 2 hand weeding 15 and 30 

DAT or spray Butachlor 50EC @ 4 ml per 

litre of water within 3-4 DAT and maintain 

thin film of water atleast 2 days.  

Twice at 15-20 & 30-40 

DAT or apply Butachlor 

50EC @ 1.5 kg a.i. ha
-1 

at 

5-7 DAT 
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10 Irrigation Direct seeding 

aus is rainfed. 

Give irrigation 

7-10 days 

interval in 

absence of 

rainwater. 

Maintain thin film water 

during transplanting. 

Thereafter maintain 1′′  

standing water upto 10-

15 days prior harvesting. 

No need of irrigation in 

case of excess 

rainwater. 

During transplanting: light 

After transplanting : 2-3 

cm water  from 2-30 DAT; 

4-5 cm water from 31-40 

DAT; saturation from 41-

45 DAT. 

PI to heading: 3 cm water. 

Heading to maturity : 2-3 

cm water with 2 days gap, 

follow upto 20 days after 

heading. 

11 Pest & 

disease 

control 

See  IPM/IDM  See  IPM/IDM 

12 Harvesting & 

threshing 

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. 

Generally harvesting is done when 80% 

grains of panicle mature or turn yellowish. 

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. 

 

Done when 80% grains 

(90% for hybrid) of the 

panicles turn yellowish 

and at 24% moisture 

content of the grain.  

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. 

Source : Mallik and Maiti, 2004; Adhikari, 2005 
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IX. Indigenous Technical Knowledge (ITK) specific to the state  

Indigenous technical knowledge (ITK) is an integral part of the culture and history of a 

local community that we need to learn from those communities to enrich the development 

process. Some indigenous farming systems followed by the people of the state since time 

immemorial (Mukherjee, 2010) are as follows - 

“Pani Kheti” system of rice cultivation at lower altitude (Doors of Darjeeling hills): In this 

system of cultivation, water is diverted from hilltops and allowed to stand in the terrace, by 

making small bunds or grow water erosion controlling shrubs such as lemon grass and citronella. 

The weed and other plant biomass available are incorporated into the soil for nutrient 

management. 

     Rice + pig + fish farming in platue region of Mirik (Khurseong block):  Rice + Pig + Fish  

farming as a multi-purpose water management system is practiced in lower region that 

integrates land, water and farming systems by protecting soil erosion, conserving water for 

irrigation and paddy-cum fish culture. 

      Seed sowing:  In hilly region, people generally treat their seed bed with formalin 10 days 

before sowing to control soil borne insects and plant pathogens and some times they use cow 

urine for soil treatment also.  

             Water soaking for improvement of seed germination: Seeds are tied in a small gunny/ 

cloth bag and soaked in water for 12 hours. Later, the bag is lifted from water and covered with 

a moist gunny bag. On the following day, seeds are soaked in water for 8 hours again, later 

removed from water and sown in nursery. This method helps to improve the germination 

capacity of seeds. 

      Brown manuring: In hill, “brown manuring” is practiced where a green manure crop such 

as cowpea/ dhaincha is simultaneously co-cultured with rice and allowed to grow for 30-35 days 

before killing with 2,4-D herbicide. Farmers by and large like this practice as it helps them 

provide a surface soil cover during monsoon season without additional need for irrigation water, 
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saves 20-30 kg N/ ha, reduces weed population by half and facilitates a shift from puddle 

transplanted rice to direct seeded.  

      Insect pest management: Rice seedlings raised from seedbed treated with extract of 

neem kernel are found resistant to leaf hopper. To control stem borer infestation, dhatura 

leaves and stems (cut pieces) are spread in the paddy field, particularly on observing the stem 

borer attack. Water in the field is then blocked through bunds so that dhatura stems and leaves 

spread and get decomposed. It acts as repellent to stem borer. 

      Disease management: In rice, spray with a solution of cow dung prepared by mixing 3 kg 

cow dung in 3 liters of water is found to be effective against the control of rice blast and 

bacterial blight. In case of soil-borne diseases, root rot, collar rot, etc., castor/ karanj/ neem cake 

are used. 

            Grain storage: There is a common practice of storing food grains with the use of dried 

chilies, garlic or neem leaves followed all over the state. Mixing of turmeric powder with rice for 

safe storage of grains is practiced for a long time (Mukherjee, 2010). Some more indigenous 

approaches practiced in WB are summarized below in tabular form. 

Problem ITK opportunity Specific area 

Aggressive 

growth of 

weeds 

 

Beushening is a common indigenous technology which is 

practiced mostly in broadcasted direct seeded Aus rice 

commonly known as boa dhan. This practice involves cross 

ploughing with light country plough under shallow standing 

water at 30 DAS for controlling weeds and maintaining 

proper crop stand.  

North Bengal 

(Mukherjee, 

2010b) 

 

Delay in 

harvesting of 

jute/ Aus 

rice 

 

Double transplanting, locally known as bolan in North Bengal, 

Bugrachi in Western part of Bengal and Rowa-bhanga or 

Chara-Bhanga in Gangetic alluvial & Coastal-saline area, is 

traditionally used by the farmers to grow indigenous rice in 

condition when main field is still occupied by the previous 

crop (jute/Aus rice). In this practice, seedlings are raised in 

All over West 

Bengal 

(Adhikari and 

BardhanRoy, 

2007) 
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seedbed and then transplanted into a second seedbed at 30 

DAS with 6-8 seedlings per hill. The plants are finally 

transplanted into the main field at about 25-35days after 

second transplanting with 3-4 shoots per hill. Double 

transplanting usually gives the advantage of 15-25% higher 

grain yield and reduction of 10-15 cm plant height, especially 

in low yielding aromatic rice varieties and this is due to 

healthy plant vigour, less number of ineffective tillers, long 

panicle and more number of filled grains panicle
-1

. 

Maintaining 

Wide genetic 

diversity of 

indigenous 

rice  

To maintain genetic purity and wide genetic diversity of rice 

variety especially aromatic rice and to synchronize maturity 

during harvesting, farmers use bura-buri. Two bundles of rice 

seedlings are kept at the corner of the field after completion 

of transplanting. The seedlings of these two bundles (bura-

buri) are used for gap filling.  

All over West 

Bengal 

(Mukherjee, 

2010) 

 

Growing 

long 

duration tall 

rice varieties 

in low lying 

areas 

Guchi-bichan (seedling hardening) is a practice where 

farmers raise rice seedlings in dry seed bed with one 

ploughing and laddering for thinning of seedlings and 

controlling weeds. In this technique, the individual seedling 

becomes strong and healthy and can tolerate moisture stress 

and water logged conditions both. This practice can give 20% 

more grain yield although farmers are to face difficulties in 

uprooting the seedlings for transplanting.  

North Bengal 

(Mukherjee, 

2010) 

 

Harvesting 

of tall 

indigenous 

rice varieties 

Tall indigenous rice varieties create difficulties during 

harvesting operation because of their higher plant height and 

in this case, the bamboo driven technique is followed. Here, 

a long hard bamboo is driven over the crop plants in single 

direction for lodging the plants over the field and that in turn 

facilitates harvesting operation easier. 

North Bengal 

(Mukherjee,  

2010) 
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X. By-products / Extended Use of Rice specific to the State 

a) Usage and consumption: Rice is used in a wide range of food categories in West Bengal. It is the 

principal food of the state. Rice is also the main source of carbohydrates, protein, vitamin B and 

energy for working class and rural people of the state. It contributes 64% of the total calorie 

intake / person/day in WB. In the state consumption of cooked rice are 164 kg/year/man. 

Besides having nutritional and medicinal benefits, by-products of rice are equally important 

and beneficial 

b) Milling by-products: The economics of rice milling industries is largely dependent on the 

useful commercial utilization of its by-products. Husk, bran and broken rice are the valuable by-

products of the rice milling industries. These by-products can be used in better and profitable 

manner both for industrial and feed purposes as mentioned below : 

       (i) Rice husks: Rice husk constitutes the largest by-product of rice milling and one fifth of the 

paddy by weight consists of rice husk. Rice husk has a considerable fuel value for a variety of 

possible industrial usages. Hence, the major use of husk at the moment is as boiler fuel, 

wherever parboiling is practiced. Because of its high silica (15-18%) content, rice husk is a potent 

source of silica for the manufacture of silicates or in glass manufacture. Pulverized husk can be 

used as cattle feed on large scale.  

       (ii) Rice Bran: Rice bran is the most valuable by-product of the rice milling industry. It is 

obtained from the outer layers of brown rice during milling and it amounts to 4 – 9% of the 

weight of paddy milled. Rice bran can be utilized in various ways. Refined rice oil is a 

supplementary source of edible oil. Raw rice bran contains 12-18% oil, whereas parboiled bran 

contains 20-28% oil. Rice bran also contains high fat and protein, vitamins, minerals and many 

other useful chemicals. Because of its nutritional value, it is being used as feed for poultry and 

livestock.  

       In West Bengal, rice bran & bran oil production is gaining momentum in recent few years. At 

present, approximate annual bran production is 6.0 lakh metric tonnes & bran oil production is 
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about 1.20 lakh metric tones in the state. There is a tremendous scope for increasing the rice 

bran & bran oil production (nearly 16 lakh mt and 3.3 lakh mt respectively) in West Bengal & our 

resource poor farmers should be the main beneficiaries. There is a gap of 2.1 lakh metric tonnes 

between actual production and production potential of rice bran oil in West Bengal (Anon., 

2009c). This gap is mainly due to the lack of consciousness of our farmers regarding value 

addition of paddy & poor milling machinery being used by millers in our state. If financial & 

technical supports are provided to the farmers & rice bran oil producers in West Bengal, the 

total production of rice bran oil can be increased as estimated above. 

       (ii) Broken Rice : Broken rice is an important by-product of rice milling industry. From the 

nutritional point of view, broken rice is as good as whole rice itself. Broken rice has low 

economic value as compared to whole rice. Generally, broken rice is of poor quality due to 

admixture with grit, stones and clay particles. Therefore, broken rice is used either as a part of 

animal feed or partially in the diet of the resource poor village people. If the quality of broken 

rice is improved by cleaning the paddy properly before milling, it can be utilized and marketed 

straightway for preparation of Idli, Dosa, Saru Chakli, Pithe and other such preparations in which 

rice flour or wet-ground rice paste is needed. Tribal people of the state also use broken rice 

(boiled & fermented) for the preparation of their local wine (Haria). 

c) Rice based food products : In the state of West Bengal, rice based main food products are – 

Puffed Rice (Khoi), Parched Rice (Muri) and Pressed or Flake Rice (Chira). Other important rice 

based food products are rice pudding (Payesh), rice cakes (Pithe), rice milk, rice flour etc.   

XI. Rice and Commerce (Exports and Revenue Generation) 

Over the last two decades, a combination of structural, political and market factors together 

with the products of second generation technologies for the production, processing and 

preservation of the staple food has turned the state from being deep in deficit to well into 

surplus. West Bengal now produces near about 15 million tonnes of clean rice per annum, of 

which more than 2 million is thought to be marketable surplus. The state comprises of 18 

revenue districts and the metropolitan city of Kolkata. It is having porous long borders with 



 

              

Page | 39 

 For more Information contact:  Visit Rice Knowledge Management Portal http://www.rkmp.co.in  

Rice Knowledge Management Portal (RKMP)  

Directorate of Rice Research,  

Rajendranagar, Hyderabad 500030. Email: naiprkmp@gmail.com, pdrice@drricar.org,  shaiknmeera@gmail.com 

Ph: 91-40-24591218, 295 Fax: 91-40-24591217 
 

RICE IN WEST BENGAL 

Bangladesh. Maximum paddy producing revenue districts are Murshibad, Malda, Nadia, 

Burdwan, Birbhum, Hooghly, Bankura & Midnapore(West). In the remaining revenue districts 

paddy is also being grown as one of the main crops.  

Paddy Marketing Agencies in West Bengal: Following Agencies are involved in paddy marketing 

of the state - 

1. Food Corporation of India (FCI) 

2. State Agricultural Marketing Department 

3. State Co-operative Societies 

4. Whole sale Dealers and 

5. Retail Merchants 

Procurement of rice in WB region is done by FCI under two different schemes viz. procurement 

of Levy rice and Procurement of Custom Milled Rice (CMR) and both are accomplished under 

Decentralized Procurement Scheme prevailing in West Bengal where FCI acts as an agent of 

state Govt. in procurement of levy rice and CMR. In WB, Paddy is not directly procured by FCI. 

State Govt. Agencies are involved in procurement of paddy and in turn they assign the paddy 

procurement to the village level societies so that Minimum Support Price (MSP) for paddy is 

ensured to the farmers. Procured paddy by the Societies on behalf of State Govt. Co-operative 

Agencies is delivered to FCI and in turn FCI then get it converted into rice through local Rice 

Millers.  

Marketing Channel : Two different marketing channels are  prevalent in West Bengal 

Channel 1 : Producer – Middle man – Rice Miller – Whole Seller – Retailer – Consumer 

Channel 1I : Producer – Commission Agent – Rice Miller – Govt. Procurement – Fair Price Shop – 

Consumer 

      Farm gate prices of paddy are now influenced by the prices in other states. Since the reforms 

of 1998-99, supply in one state can affect the supply in another as grain can flow unimpeded 

between states. But states themselves have control over certain costs of production, can give 
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limited subsidies to the cost structure and thereby crucially affect 'open market' competition. 

Currently there are state-level differences in the prices of fertilizers, pesticides, electricity and 

transport. As a result, unmilled paddy is flowing into West Bengal from Bihar at prices which are 

Rs.20 to Rs.30 lower per quintal. Furthermore, debt and distress sales in the nearby states of 

Jharkhand and Orissa mean that impoverished producers are parting company with their paddy 

at prices as low as Rs.250 a quintal, which then finds its way to West Bengal through the system 

of markets.  

      As West Bengal achieved surplus, traders are able to export rice legally and illegally to 

adjacent countries; most of which are going to Bangladesh, but some to Nepal and Bhutan. 

While domestic liberalization has freed up supply, global-regional liberalization freezes demand. 

Bangladesh has found cheaper supplies from Myanmar to the south and has succeeded in 

imposing a 40 per cent tax on rice imports from India. Other adjacent countries are also 

importing better quality rice at lower prices from elsewhere in Asia - Myanmar, Thailand and 

even Taiwan. These countries have not yet started exporting rice to West Bengal. However, mill 

owners and traders are right in assuming that more problems will be created if rice is imported 

from countries where its production, processing and storage are subsidized to a greater degree 

than it is in West Bengal.  

XII. Special Development Programmes in rice Sector of the State 

      The Government of West Bengal along with the Central Government has taken various 

special developmental programmes and schemes for the enhancement of production and 

productivity of rice in the state. 

(A) A brief description of various Rice Development Schemes implemented past in the state is 

given below :  

1. Special Rice Production Programme (SRPP) : Special Rice Production Programme was 

started in 1985-86. The objective of the scheme was to bring the substantial increase in the 

productivity of low productivity areas. For implementation of the scheme, 1/5th of the total 

number of blocks in the state were taken up. The programme was implemented in 70 selected 
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blocks in WB. Under the scheme, programmes were taken up to improve the supply of inputs 

like quality seeds, fertilizers, pesticides, plant protection equipments, farm implements and 

technology. The funding pattern under the scheme was 50:50 sharing basis between the Govt. of 

India and the State Government.  

2. Special Foodgrain Production Programme (SFPP) – Rice: Consequent to the mid-term 

appraisal of the 7
th

 Five Year Plan, a Centrally Sponsored “Special Foodgrain Production 

Programme (SFPP)” was launched with a view to achieve the minimum food production of 166 

million tonnes during 1988-89 and 175 million tonnes for the terminal year 1989-90 of the 7
th

 

Five Year Plan. For implementation of SFPP - Rice in West Bengal, 7 potential districts were 

identified and all the areas in the identified districts were covered for the implementation of the 

programme. SFPP was 100% funded by the Government of India.  

3. Integrated Programme for Rice Development (IPRD): SRPP and SFPP-Rice were merged 

on the recommendations of the Planning Commission and unified scheme “Integrated 

Programme for Rice Development (IPRD)” was implemented from 1990-91. Whereas the SRPP 

was implemented in the identified blocks and SFPP-Rice in the identified districts, the IPRD was 

implemented in all the districts of the state covered under the programme. The funding pattern 

under the scheme was modified to 75:25 to be shared between the Govt.of India and the State 

Government. 

 (B) A brief description of various on-going Rice Development Schemes is given below :  

1. Integrated Cereal Development Programme (ICDP) : This centrally sponsored scheme has 

been initiated for the improvement of the rice-based eco-systems of the state. The objective of 

the scheme is to increase the overall productivity of cereals under specific crop based systems as 

a whole as against the individual crop approach. This programme is in operation in 125 selected 

blocks of West Bengal spread over 17 agricultural districts. 

2. National Food Security Mission (NFSM) : The main objective of this centrally sponsored 

scheme is to ensure food security to the people of the state with ensured 4% annual growth in 
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food production. Special emphasis has been given to bridge the yield-gap of rice through 

dissemination of improved technologies and farm management practices with special attention 

to hybrid rice cultivation, seed production and popularization in the state. Production of an 

additional amount of 10 lakh mt. rice has been targeted by the end of 11
th

 plan (Anon., 2009). A 

quantifiable increase (2.5% over 2008-09) in rice under NFSM has been achieved during 2009-10 

and the anticipated target for 2010-11 is 3.5% increase over 2009-10 (Anon., 2010). 

3. Rashtriya Krishi Vikas Yojana (RKVY): This State Plan Scheme has given thrust on 

integrated development of major food crops of the state including rice. Under RKVY Scheme, 

major emphasis on rice is given on the following thrust areas: 

• Strategy for production & productivity enhancement  

•  Seed production strategy 

• Strengthening Research – Extension linkage &  emphasis on Agri. Research  Projects 

• Greater role of SAUs and KVKs    

•  Technology upgradation and dissemination 

•   Emphasis on rain water harvesting, soil and water conservation 

•  Integrated farming approach demonstrations through KVKs, Govt. Agril. Farms & CADC 

Farms 

XII Status of Recent Rice Production / Technologies 

a) SRI : Considerable work on SRI has been done in different states of the country; but in WB 

SRI is gaining popularity relatively at a slower pace because of some limitations. The maximum 

rice area in WB is in kharif season, which is mostly dependent on monsoon rain. The monsoon 

remains active from mid. June to mid. October. Naturally, most of the land under kharif rice may 

often experience either submergence or standing water for about 7 – 70 days during crop 

growth period (Dhara and Bhowmick, 2010). Therefore, the pre-condition for SRI i.e. land free 

from standing water is almost unmanageable during kharif. Thus, SRI may have some limitations 

during kharif, especially in low lying areas. Since almost all Aus and entire Boro rice are grown 

under irrigated condition with well drainage facilities, the adoption of SRI during both the 
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seasons (Aus and Boro) will be very practical. Boro rice requires more water (150-175 cm), for 

which it needs 15-18 numbers of irrigation. Availability of irrigation water is a problem during 

both the seasons. Thus, as a water saving technology, SRI may be quite promising for Aus and 

Boro rice in West Bengal. The result of experiments conducted on SRI in some districts and 

research stations of West Bengal is given in table 12. 

Table  12:  Performance of SRI over conventional transplanting method (CTM) in WB 

Parameters Kharif Boro 

CTM SRI Advantage CTM SRI Advantage 

Yield (t/ha) 3.9 4.7 0.8 5.5 6.8 1.3 

Duration (Days) Normal Earlier 7- 8 Normal Earlier 2 - 5 

Cost : Benefit Ratio 1:1.12 1:1.20 0.8 1:1.58 1:1.72 0.14 

b)  Hybrid Rice:   Among the various possible genetic approaches to break yield barriers in rice, 

hybrid rice technology is judged as the most promising one, being practically feasible and readily 

exploitable. India emerged as the second nation in the world in 1994, after China, to have 

evolved and released hybrid rice varieties for increasing both production and productivity. 

Under ICAR Hybrid Rice Project supported by the UNDP-FAO, Chinsurah Rice Research Station as 

a collaborator started hybrid rice research and development programme in 1991 and developed  

hybrid variety “CNHR 3”, derived from IRRI-bred CMS line IR 62829A and locally identified 

restorer Ajaya, which was released in 1995 for dry (Boro) season cultivation in West Bengal. The 

performance of CNHR 3 as reported by Mahadevappa et al. (1996) is given below: 

State Duration Yield  

(t/ha) 

Advantage over check 

(t/ha) 

West Bengal 125-130 8.10 1.70 
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This short duration (125-130 days during Boro season) variety was introduced in farmers’ 

field with great enthusiasm but could not enjoy farmers’ and consumers’ favour due to its 

unacceptable cooking quality. After that a large number of hybrid rice varieties have been tested 

in farmers’ field through FLDs and other programmes over years and seasons but not well 

accepted by the farmers and consumers because of poor cooking quality, comparatively lower 

head rice recovery (w.r.t popular HYVs), inconsistent yield and high cost of seed. But at present 

with the advent of newly released varieties having better grain quality coupled with higher head-

rice recovery, hybrid rice is getting popular among the farmers and consumers of the state.  

 Constant and sincere effort on the part of the State Agriculture Department have played a 

vital role in increasing the area of hybrid rice from merely around 2000 hectare in 2008-09 to 

about 5000 hectare in 2009-10. At present, hybrid rice area is mostly concentrated in the low 

yielding patches of north Bengal districts like Coochbehar, Malda, Jalpaiguri, N & S Dinajpur 

along with some parts of South Bengal districts like Bankura, Purulia, 24 Parganas (south) etc. 

For large scale production and popularization of hybrid rice in the state major emphasis have 

been given on different on-going rice development programmes of the state like ICPD, NFSM, 

RKVY etc along with the involvement of SAUs, KVKs, different non-Government Organisations 

and Private Sectors. As a result of these concerted endeavour, some worth mentioning progress, 

in spite of some major constraints, have been made, which are summarized below:  

i) As a result of a large number of training programs undertaken by the State Agricultural 

Department throughout the state , an awareness have been created among the farmers and 

extension personnel regarding the profitability of hybrid rice cultivation and seed production in 

suitable areas.  

ii) Trained man power has been developed to undertake seed production. 

iii) In the district of 24 Parganas (South) specific areas have been identified where the 

environmental condition is quite favorable for hybrid seed production (1.8-2.3 tons/hectare) 

during Boro season  
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iv) State Agricultural Depatment is instrumental in producing and supplying bulk quantities 

of pure parental line seeds of KRH-2 to the Govt. Farms and Private Seed Producers (28 agencies 

/farms, in Boro 09-10) and assisting in the distribution /sale of the F1 produced to the farmers in 

a subsidized rate.  

c) Aerobic Rice/ Conservation Agriculture: The stale seed bed preparation with conservation 

tillage (CT) using glyphosate at 2.0 kg ha
-1

 in rice fields before puddling can be practiced in areas 

of high weed infestation. Zero tillage (ZT) technology in direct seeded rice (DSR) is advisable to 

start at 8-10 days before onset of monsoon to facilitate timely crop establishment before rains 

start in full-swing. Compared with transplanted rice, ZTDSR lowers production costs, suffers less 

transplantation shock, matures 8-10 days earlier, experiences less weed pressure due to 

herbicide use, improves productivity, etc. (Bhattacharyya, 2009). 

d) Biotechnological Intervention/ Golden Rice: Biotechnological intervention like translation 

research on transgenic rice for bacterial leaf blight, sheath blight and stem borer resistance 

along with development of nutrient enriched rice varieties under containment condition has 

been started at Rice Research Station, Chinsurah in collaboration with Botany Department of 

Calcutta University. Nutrient rich transgenic indica (homozygous) rice varieties containing 

Ferritin gene and Carotinoid gene are now being grown in transgenic net house for the study of 

nutrition improvement in the grain.  

e) IPM / IDM: Major insect pests of rice in the state are stemborer, brown plant hopper, 

green leaf hopper, case worm, gall midge and leaf folder which are managed through regular 

surveillance and application of i) cultural practices like summer ploughing, alteration of sowing 

date, adjusting fertilizer dose, skip rowing, adjustment of spacing etc., ii) mechanical like 

uprooting, rouging etc., iii) biological control like proper maintaining of pest & predator ratio, 

allowing to grow parasite, applying Bt based biopesticide, hormone for trapping and monitoring 

insect,  eco-friendly botanicals like azadirachtin (neem) based botanicals of different doses, and 

iv) chemically through use of recommended cost-effective and eco-friendly insecticides.  
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Major diseases are sheath blight, blast, brown spot, bacterial blight and rice tungro. Some 

minor diseases having direct effect on quality as well as yield are sheath rot, false smut and grain 

discoloration. Early detection of pathogens in the plants using molecular tools helps in planning 

of disease management in rational way by either applying cultural practices, proper using of safe 

chemicals. Use of eco-friendly cost-effective botanicals extracted from herbs, shrubs or trees like 

Cinnamomum zylanicum, Gaultheria etc.; biopesticides from Trichoderma viridae, T. harzianum, 

Pseudomonus fluorescence etc. (Bag et. al., 2010); new chemicals like strobilurin compound 

(azoxystrobin, trifloxystrobin, metominostrobin etc.) against sheath blight, sheath rot, blast, 

grain discoloration (Biswas and Bag, 2010) and combination of various single site acting and 

multi site acting chemicals like trifloxystrobin + tebuconazole, propiconazole + tricyclazole, 

difenconazole + propiconazole, carbendazim + mancozeb etc. against leaf and sheath diseases 

are present days trend (Bag, 2007 and 2009) and is well fitted in IDM. Massive screening 

programmes  to find out tolerant varieties against major diseases and also various work utilizing 

molecular techniques along with conventional  breeding method on developing varieties  

resistant to bacterial blight and sheath blight diseases is also going on.  

f) INM: In general, FYM at 5 t ha
-1

 (Aus/ Aman/ Boro rice) or green manuring with dhaincha/ 

sunhemp/ kalai/ mung/ cowpea or BGA at 10 kg ha
-1

 or Azolla 5 t ha
-1

 (Aman rice) or
 
 growing 

Azolla as green manuring crop as well as dual crop (Boro rice) should be applied (Ali, 2005). 

Based on soil test crop response studies, conjunctive use of both the organic manures and 

inorganic fertilizers at recommended dose along with micronutrients, if required, is advocated 

(Bhowmick et al., 2010). Rate of applying NPK fertilizers in the state is given in table 13. Like 

nitrogen. Potash should be applied in two equal splits as basal and at PI stage for light textured 

soils. If split application of N and K is not possible due to water stagnation, entire amount of N 

(upto 30 kg), P and K should be applied as basal. Besides, sulphur application should be made at 

land preparation at the rate of 10 kg ha
-1

 (Aus), 20 kg ha
-1

 (Aman and Boro- HYV) and 30 kg ha
-1

 

(Boro- hybrid). Irrespective of growing seasons, Zn as zinc sulphate at 25 kg ha
-1

 should be given 

as basal (once in 3-4 crops), if deficiency is apparent in soil test report or in previous crop. Borax 

should be applied at 10 kg ha
-1

 for terai, Gangetic alluvium and red lateritic soils, whereas 
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dolomite at 1-2 t ha
-1

 once in three years for hill and terai soils, and gypsum at 3 q ha
-1

 for 

coastal soils should be added (Ali, 2005). 

Table 13: Recommended doses of NPK fertilizers for different rice growing seasons 

Season Crop N:P2O5:K2O 

(kg ha
-1

) 

Time of application 

Aus  

(Pre-kharif) 

Direct seeded (100 days) 60-30-30 Basal: ¼ N + Full P & K 

1
st

 TD: ½ N at tillering 

2
nd

 TD: ¼ N at PI  

Transplanted (110-115 days) 70-35-35 

Aman 

(Kharif-

Transplanted

) 

Short duration (115-125 days)  60-30-30 Basal: ¼ N + Full P & K 

1
st

 TD: ½ N at tillering 

2
nd

 TD: ¼ N at PI 

(TD : Top dressing, PI : 

Panicle initiation ) 

 

Medium Duration(125-135days) 70-35-35 

Long duration (> 140days)  

a) Water depth (15-30 cm) 80-40-40 

b) Water depth (30-50 cm) 70-35-35 

c) Water depth (50-75 cm) 50-25-25 

d) Water depth (>75 cm) 50-25-25 

e) Traditional & Improved 50-25-25 

Boro 

(Transplante

d) 

HYV 130-65-65 Basal: ¼ N + Full P + 3/4 K 

1
st

 TD: ½ N at tillering 

2
nd

 TD: ¼ N + 1/4 K  at PI 

Hybrid 150-75-75 

Source : Ali, 2005.  

g) Any other  
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i) Use of drum seeder: Use of plastic drum seeder for seeding pre-germinated seeds in rows on 

puddled soil directly in the main field does not require nursery raising of seedling, saves labour 

(only 2 man units for sowing one hectare in a day), saves seeds by about 50%, reduces 

production cost, produces 10-12% higher yield (over transplanted rice) and encourages early 

establishment of Boro rice leading to higher yield. Agronomic requirements for drum seeded rice 

in WB have been presented in table 14. 

Table 14: Agronomic requirements for drum seeded rice 

Season Land 

selection 

Sowing 

time 

Fertilizer application 

Basal Top dressing 

1
st

 (1/4 urea) 2
nd

 (1/2 urea) 3
rd

  (1/4 urea) 

Aman Up & 

medium 

Before 

onset of 

monsoon 

Full P2O5 

& K2O 

15 DAS 35 DAS (MT) PI 

Boro Any type Within 

15
th

 

Decembe

r 

Full P2O5 

& K2O 

25-30 DAS 50-55 DAS 

(MT) 

PI 

DAS: Days after sowing; MT: Maximum tillering stage; PI: Panicle initiation stage  

ii)  Double transplanting:  It is a traditional practice during kharif and generally practiced as 

contingent planning to mitigate natural calamities like drought and flood, or in dearth of quality 

seeds. But the practice is more economic and viable in Boro season, particularly where Aman - 

potato/mustard/vegetables - Boro rice cropping sequence is followed. In case of double 

transplanted crop, increased grain yield (1.0-1.5 t ha
-1

 more) and filled grains (10-15% more) 

along with enhanced maturity can be realized as compared with late sown normal transplanted 

Boro rice (Adhikari and Bardhan Roy, 2009). 
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XIV. Organizations (Government and non-Government)  

  The creation of provincial Agriculture Departments and appointment of Directors of Agriculture 

started at most of the provinces in 1881. In 1905, a full time Director of Agriculture was 

appointed in Bengal and with this the Department of Agriculture in Bengal came into existence. 

The agricultural research setup came into being in 1910 with the establishment of the 

Agricultural Research Laboratories at the Manipur Agricultural Research Station, Tejgaon, and 

Dacca. 

        The organizational setup of agricultural research in Bengal may be considered in two 

phases, pre-independence and post-independence. During pre-independence period, the 

research and extension services were under the control of Director of Agriculture located at 

Dacca. The erstwhile Chinsurah Farm (established in 1904), presently Rice Research Station, 

Chinsurah was established in 1932. This farm having main activity on rice was the testing centre 

of rice work carried out under the leadership of Dr. G. P. Hector and Dr. Hedayetullah at 

Agricultural Research Station, Dacca. A significant number of rice varieties were released by the 

State Government during 1948 as a first attempt for boosting rice production and productivity in 

the State. 

        After independence, the 1
st

 agricultural university of the state namely Bidhan Chandra 

Krishi Viswavidyalaya (BCKV) was created at Mohanpur, Nadia in 1974 after bifurcation of 

Kalyani University. In 2001, the State Government felt the need of catering agriculture in a more 

befitting manner throughout the state. As a result Uttarbanga Krishi Viswavidyalaya (UBKV) was 

established in 2001 at Pundibari, Coochbehar (Samanta and Mallick, 2004). 

        But rice research and the related projects are still with the State Directorate of 

Agriculture. The main Rice Research Station of the state is located at Chinsurah with Regional 

Research Stations at Hathwara (Purulia) for drought, Bankura for lateritic zones, Gosaba (24-

Parganas Sorth) for salinity, Gushkara (Burdwan) for flood conditions and Kalimpong (Darjeeling) 

for hills (Mukherjee, 1978). Later on Gushkara and Kalimpong Research Stations merged with 
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BCKV. The concept of summer paddy cultivation was 1
st

 developed at Rice Research Station, 

Chinsurah. 

        On the other hand, both the Universities are carrying out rice research on different 

dimensions with many constraints. Under NARP funding, BCKV established thirteen research 

stations in six agro-climatic zones of West Bengal. All the stations have mandates for location 

specific need-based crop improvement, particularly in case of rice. However, no significant 

achievement in paddy variety development has so far been made by the Universities (only one 

rice variety Gontra Bidhan 1 is released by BCKV).   

        At present various Government and non-Government Organisations including Institute 

of Agricultural Science (Calcutta University), Palli Siksha Sadan (Viswabharati University), KVKs, 

WBSSC, CADC, SHGs, NABARD and numerous NGOs are involved in research and development of 

rice in the state. 

XV. Constraints in rice production 

       The problems/constraints in rice production vary from area to area. The rice growing areas 

in WB generally experience many biotic and abiotic stresses during different stages of crop 

growth almost every year. These problems/constraints are discussed below :- 

a) Biotic stress (Insects, diseases, nematodes, rodents, and weeds) 

       Insect pests and diseases and the stresses related to these causes pose severe threat to 

increasing yield loss to rice. According to available records, while releasing rice varieties in this 

state during 1948, screening and observations were noted only against stem borer and brown 

spot. In late eighties and nineties, the number of pests and diseases had increased manifolds, 

maybe, due to introduction of different high yielding varieties, indiscriminate use of pesticides of 

different formulations inducing emergence of new biotypes and erosion of genetic factors from 

the newly developed varieties. However, the frequency of incidence of such pests and diseases 

is not at all uniform every year. It would be worthwhile to mention that in 2001, blast disease 

occurred in the entire districts of Nadia, Hooghly and Burdwan wherever Swarna (MTU 7029) 
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variety was grown (Samanta and Mallik, 2004). On the other hand, tungro problem is a sporadic 

case nowadays. During September-October months of 1990, when the Aman rice was at mid-

tillering and panicle initiation stage, a widespread outbreak of RTD occurred in many districts of 

West Bengal (Tarafdar et al., 1997). 

b) Abiotic stress (Temperature, cold, drought, water logging, sodic saline problems). In 

West Bengal, mainly two major abiotic stresses prevail as constraints for rice cultivation; 

one is drought and the other is flood. These two factors play significant role in 

production and productivity of rice in all rice ecosystems of the state, particularly during 

Aman season which is mainly dependent on rainfall. The cropping systems are also 

dependent on these two conditions which are varying every time in every year.  While 

Northern part experiences high rainfall and severe flood, the Western part of the state 

suffers from severe drought and because of this fact the loss to rice crop is considerably 

very high. Boro rice for which irrigation is most important is likely to face problems with 

lack of irrigation recharge. As a consequence, over exploitation of underground water 

during Boro creates another stress – arsenic contamination of water. Its residual effect in 

rice produced in this region is also an alarming factor as per investigation recently done 

by Rice Research Station, Chinsurah in collaboration with National Botanical Research 

Institute, Lucknow (Dwiedi et al., 2010). A major area under Boro rice especially in the 

districts of Nadia, Malda, Murshidabad, North and South 24-Parganas is severely affected 

by contamination of arsenic in underground water.  

      Besides drought, flood is a regular phenomenon in the state, which affects rice production 

severely. More than 10% of the gross rice area of the state is under flood prone ecosystem and it 

prevails in almost all agro-climatic zones of West Bengal. Out of 19 districts of the state, 10 

districts are flood affected. Rice yield in the flood-prone ecosystem is very low (1.9 tons ha
-1

) and 

crop failure is common due to abnormal flooding and uneven distribution of rainfalls in this 

ecosystem. More recently, occasional flash-flood situation is gradually increasing in the state. 

Very specifically, areas under flash flooding during early growth, water-logging at different 

depths, drought at vegetative stage and also at reproductive stage combined play a significant 
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role in rice production. Similarly, the entire coastal belt of West Bengal manifests different 

degree of salinity in water. The early phase of rice grown in lands adjacent to the rivers carrying 

seawater from Bay of Bengal faces tidal water pressure affecting poor exertion of panicles in 

reproductive stage. 

      Moreover, temperature and cold has a marked influence on growth and yield of paddy, 

particularly grown during Boro season. Temperature during the month of December to early 

January goes down to 4’C - 5’C in many Boro growing areas of the state. Boro rice is adversely 

affected by low temperature and cold stress during its vegetative stage leading to poor 

germination, stunted seedling growth, poor vigour, seedling chlorosis & mortality and 

prolongation of crop duration, which is ultimately reflected in reduced grain yield. Boro rice, 

particularly late sown Boro rice, suffers from the effect of high temperature (above 35’ C) during 

its reproductive stage. High temperature causes severe yield loss to Boro rice by producing high 

sterility and chaffy grains. In West Bengal, most of the hybrids are unstable in their performance 

as compared to high yielding varieties during Boro season and percentage of sterility may go 

upto 60 percent when the reproductive stage coincides with high temperature (above 40’ C) and 

strong hot winds (Sen et. al., 2003). 

c) Institutional constraints 

       Major emphasis has been given on different on-going Central and State Schemes like ATMA 

(Agricultural Technology Management Agency), RKVY, NSFM etc. for strengthening and 

infrastructural development of existing Government Farms and Research Stations for large scale 

production of seeds and development of low-cost resource conserving technologies. Transfer of 

new technologies to farmers’ field is to be ensured at any cost. For this very purpose, linkage 

between Research and Extension wings is to be strengthened up more. A good collaboration 

among SAUs, KVKs, non-Government organizations and the state Extension & Research wings 

are essentially needed for the upliftment of the farming community of the state. 
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d) Socio-economic constraints  

       Farmers’ access to ecological, technological and institutional resources determines in the 

long run the sustainability of the system because the resources provide assurance to the farm 

house-holds (Saha et.al., 1994). The assurance also modifies the ways evolved by different class 

of farmers dealing with each other and also with resources. Innumerable socio-economic 

constraints appear to exist in the pattern of farmers’ access to ecological, technological and 

institutional resources as well as in exercising options under alternative scope of resource use 

and resource adjustment within the changing systems of different eco-systems. More than 90% 

of the farmers are small and marginal in the state and they are poor in resource. Because of the 

economic backwardness of the farmers, they are not in a position to use optimum quantity of 

inputs and to adopt improved technology in crop production, which are essential for increasing 

the productivity. 

XVI. Economics of rice production in the state 

       The cost of production is the most significant factor in formulation of the price support 

policy. Apart from paid out operational costs including the items of input costs that are actually 

incurred by the farmers for each of the crops grown by them, the imputed value of family 

labour, owned value of inputs, rental value of owned land, interest on fixed capital etc. are also 

carefully considered during the estimation of cost of production. Economic analysis of rice 

production is mainly done on the data supplied by the Evaluation Wing, Directorate of 

Agriculture, Government of West Bengal who provide valuable information on specific input 

prices as also estimates of cost of cultivation. Average cost of production & net income per 

hectare of paddy at different seasons in West Bengal during 2006-07 is presented in Appendix 

Table VI.    

       In West Bengal rice is produced in three seasons viz. Aus, Aman and Boro. The costs of 

production and net return from the produce also face seasonal differences. It is observed that 

per hectare total production cost is highest during Boro (Rs. 31,232/-) followed by Aman 

(20,021/-) and Aus (16,988/-) respectively. But interestingly per quintal total production cost of 
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Aus paddy (Rs.481/-) is somewhat higher than that of Aman paddy (475/-) though it is much 

lower than that of Boro paddy (Rs.602/-). The paid-out cost of per hectare production for 

Autumn (Aus), Winter (Aman) and Summer (Boro) paddy are Rs.7, 323/-, Rs.11, 133/- and Rs.18, 

388/- respectively along with the per quintal paid–out production cost of Rs.199/-, Rs.238/- and 

Rs.335/-for the above mention three seasons respectively. In case of local Aman paddy, per 

hectare total & paid-out production costs are Rs.14, 822/-and Rs.7355/- respectively whereas 

per quintal production costs (total & paid-out) are Rs.549/- and Rs.211/- respectively and this 

statistics clearly indicate why resource poor small and marginal farmers of the state still 

cultivating traditional or local varieties during Aman season. The cost of production during Boro 

season is much higher in comparison to that of other two seasons. This is because of the main 

fact that input responsive Boro paddy is grown under completely irrigated condition and the 

irrigation cost is almost 15% of the total production cost whereas it is less than 1% in case of 

Aman paddy and slightly greater than 1% in Aus paddy.  

       The cost on account of human labour constitutes a major part in the total cost of cultivation 

in all the seasons. The human labour (including both hired and family labour) alone accounted 

for 26, 40 and 45% of total cost for the Boro, Aus and Aman season respectively. The actual cost 

of agricultural labours is reported to have increased many folds during last few years. Cost of 

manures & fertilizers accounted for nearly 14% of total cost in the dry season while in the wet 

season this was only 11% for HYV and 4% for local rice and during Aus season it is nearly 10%. 

There was also no expenditure on pesticides for local rice in the wet season because of these 

varieties is relatively resistant to diseases and pests. With respect to hired machine days, highest 

mechanization cost (13% of the total cost) was observed in local Aman paddy cultivation, which 

was followed by Summer (5%), Winter for HYVs (5%) and Autumn (2%) paddy respectively.                                        

       During 2006-07, the rice growers of West Bengal got the prices of Rs.18, 881/-, Rs.24, 089/- 

and Rs.36, 645/- by selling their produces (both main products and by-products) of Aus, Aman 

and Boro respectively. Rice producing farmers of the state made a profit of Rs.11, 588/-, Rs.12, 

956/- and Rs.18, 256/- over the paid-out costs per hectare for the seasons of Aus, Aman and 

Boro respectively as against the profit of  Rs.1,893/-, Rs.4,068/- and Rs.5,412/- over the total 
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costs of production per hectare during the same seasons. From this economic analysis, we can 

say that though the production costs of Boro paddy are higher than that of Aus & Aman, the net 

return from the produce is also higher during Boro season as compared to the return from Aus 

and Aman seasons and that is why people are more concentrating in rice cultivation during dry 

season. 

        But, now a day, West Bengal's rice producers are fast becoming most sufferers because of 

the ever increasing production costs and low return from their produces. The cost-benefit ratio 

of rice production in the state is gradually diminishing. High input cost particularly during dry 

(Boro) season along with the reduction of subsidies on fertilizers, pesticides and electricity have 

raised the production costs much higher. On the other hand, the price farmers receive for their 

marketable surplus does not increase substantially to cope with the situation. During 2006-07, 

the minimum support price (MSP) was only Rs.580/- per quintal for coarse paddy and in case of 

fine (Grade A) paddy, it was only Rs.610/- per quintal. These costs were meant for the main 

Aman season, the value of the total output was marginally higher than the cost of production, 

while in the Boro season, whose growth has been the massive success story in West Bengal's 

agricultural development, the additional cost of irrigation meant that producers faced heavy 

losses.  

XVII. Strategies and modern techniques to enhance rice production 

      The scope for horizontal expansion of area under rice cultivation has almost been exhausted 

in the state, the only way to sustain production for meeting the ever increasing demand is to 

increase the productivity per unit of area including intensive use of land by increasing the 

cropping intensity. The Government has chalked out a multi-prong strategy to maximize rice 

production in the state. Following are the strategies and techniques recommended for 

increasing the productivity of rice in the state - 

1.   Emphasis on a cropping system approach for crop diversification rather than a single crop    

development approach.  
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2.   Innovation of location specific crop production technologies in different agro-climatic zones 

& rice eco-systems through demonstrations on farmers’ fields and organizing trainings for 

farmers including women in improved crop production technology.  

3.   Augmentation of breeding research for development of (a) early to medium duration higher 

yielding varieties for irrigated eco-system, (b) cold tolerant varieties for Boro season and (b) 

hybrids with higher productivity stability and acceptable quality for areas approaching potential 

yield.  

4.   Breeding for development of drought-tolerant/flood tolerant/salt tolerant high-yielding rice 

varieties for drought-prone upland, salinity affected coastal land and flood-prone lowland 

ecosystems respectively. 

5.  Adoption of rain water harvesting management practices particularly in rainfed upland 

situations and coastal-saline belts by motivating the farmers to provide life saving irrigation to 

the crop wherever possible during long dry spells.  

6.    Development and adoption of effective technological and social devices for enhanced water 

use efficiency in the irrigation command areas.  

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

especially in coastal-saline belts and northern hilly regions.  

8.    Emphasis on balanced use of plant nutrients along with the popularization of integrated 

plant management system, use of zinc sulphate in zinc deficient areas and method of applying 

required nutrients in standing water e.g. neem cake coated urea, fertilizer mud balls, deep 

placement of super granules urea by the applicator.  

9.      Encouraging use of organic manure and bio-fertilizer for supply of balanced nutrition to the 

crop and phospho-bacteria for solubilizing non-available phosphorus to available form for easy 

uptake by the crop plants.  
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10.   Popularization of line sowing in upland rice areas through suitable seeding devices for 

establishment of desired level of plant population, easy in weed control and the application of 

other management techniques.  

11.   Promotion of selective mechanization, particularly use of cono weeder for weeding in rice, 

in intensively cropped areas to ensure timely cultural operations in the wake of increasing labour 

shortage and prohibitive wage structure. 

12.  Promotion of integrated pest/disease management giving emphasis to the bio-control 

component as well as integrated nutrient management placing emphasis on inclusion of a 

leguminous crop in the cropping system.  

13.   Creation of infrastructure facilities preferably at block level for buffer stocking of seed of 

short duration varieties (10-15 percent of the seed requirement of the block) for re-sowing 

under situations of crop losses due to early flash floods/long dry spells.  

14.     Promotion to system of rice intensification (SRI) in identified districts under upland 

conditions with assured irrigation facilities 

15.     Increasing the coverage under irrigation in rainfed areas of the state through the 

development of minor irrigation by using ground water. 

16.     Enhancing the seed replacement rate in ICDP – Rice under Macro Management in NFSM 

districts with area specific high yielding varieties. 

17.     Development Programme in Rice Based Cropping System Areas (ICDP-Rice) under Macro 

Management in non NFSM districts. 

18.   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. 

19.     Modernization of drainage in the major rice growing deltas and waterlogged areas. 
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XVIII. Status of seed production of major varieties/ agencies involved/ demand and supply  

        Seed is the basic agricultural input which needs maximum attention of the farmer for an 

increased crop production (Singh, 2006). Studies showed that the use of certified seeds 

contributed 10 percent to the production growth, and that there was 15 to 20 percent yield 

advantage in using hybrid seeds (Anon., 2008). West Bengal has witnessed considerable progress 

in production and use of quality seeds. In this state, the production and distribution of high 

yielding and hybrid paddy seeds are mostly certified by the West Bengal State Seed Certification 

Agency. Certified seeds are produced by 196 nos. of Govt. Agricultural Farms, West Bengal State 

Seed Corporation Ltd., Private Growers, State Agricultural Universities, Krishi Vigyan Kendras, 

West Bengal Comprehensive Area Development Corporation Ltd., Co-operatives, Self Help 

Groups, N.G.O.s and the National Agencies. The major quantity of seeds is distributed by West 

Bengal State Seed Corporation Ltd. under different State Sectors, Central Sectors and Centrally 

Sponsored Schemes. 

To meet the demand of quality seeds in the state, progressive farmers are also being trained 

to produce quality seeds from Foundation / Certified class of seeds through Seed Village 

Schemes under the Central and State Sector Schemes such as “ Development and Strengthening 

of  Infrastructure Facilities for Production and Distribution of Quality Seeds” like NFSM, RKVY 

Schemes etc. At present 139 nos. of Seed Village Schemes are going on in the state (Anon., 

2009a). 

 

With the increasing demand of quality seeds of HYVs and hybrids from the growers and the 

seed entrepreneurs, the present days’ achievement (2009-10) is the production 639040 quintals 

of certified HYVs and 1250 quintals of hybrid seeds (Table 15). During this period (2009-10), the 

seed requirement for HYVs was 626220 quintals (surplus 12820 Qtls.) and for hybrids it was just 

1250 qtls (Anon., 2010).  
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Table 15: Requirement and production of paddy seeds in West Bengal during 2009-10 & 10-11 

Crop (Seed) 2009-2010 (in Qtls.) Target  2010-2011 

Requiremen

t 
Production 

Deficit  / 

Surplus 

Requiremen

t 

Productio

n 

Deficit  / 

Surplus 

Paddy 626220 639040 (+) 12820 768059 802567 (+) 34508 

Hybrid Paddy 1250 1250 - 5500 5500 - 

Source : Anon., 2010. 

 

      Certified seeds of paddy are distributed to the farmers under – ICDP (Rice), Subsidy sale of 

quality seeds, Distribution of HYVs and hybrid varieties through minikits (State Plan Scheme), 

Rabi and Kharif programme (State Plan, Macro Mode Management in Agriculture) and Calamity 

Relief Fund (State Plan) in case of natural calamity. 

       To ascertain the quality of the seeds, Seed Testing Laboratories, situated at different agro-

climatic zones of the state, are entrusted with the task of analyzing the quality of seeds 

produced under Seed Certification Programme as well as the seeds traded in the state. State 

Government has introduced Seed Bank Project for infrastructural facilities on storage of seeds, 

data bank, information service related to seeds, quality control of seeds and management of 

seed bank and work on such projects is continuing. 

       At present seed replacement percentage of paddy in West Bengal is 29.5 and the target for 

the period 2010 – 2011 is 31% (Anon., 2010). 

Share of different seed producing agencies of the state during XI 
th

 Plan (Target) is as follows : 

WBSSC=20%, Govt. Farm=10%, State Agricultural Universities=10%, Other Govt. Agencies= 20% 

(CADC, KVK, Co-operative Societies), Seed Village, SHGs =10% and Private=30% (Appendix Fig. 8)   
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XIX. Modern agricultural implements used in rice production. 

       An increase of 15% in productivity and a reduction of 20% in the cost of cultivation can 

be achieved by engineering interventions such as adoption of farm machinery, implements 

and equipments (Pandey, 2007). In West Bengal, most  of  the  tools  and  implements 

being  used  by farmers are  either  manual   or  animal  drawn.  Since majority of t h e  

farms are  marginal (< 1 ha), use of high capacity tools is not feasible. Use of tractors is 

suggested on custom-hiring basis.  Power tillers are being adopted at a fast pace in the 

state. In order to increase productivity, intensity a n d  t i m e l i n e s s  of operations and 

also reduce hum an  d ru dge ry , improved implements and machinery must be introduced. 

Animal-operated helical   blade puddlers, drum type p re -germinated paddy seeders, 

manually-operated 6-row transplanters, manual/motorized threshers etc. (Appendix T VII) 

must be introduced on large scale.  These must  be  useful t o  enhance the quality and 

output of work. 

       There a re  no major man ufactur ing  centers f o r  farm equipment in the state.  

Bardhman has a few units manufacturing some fa rm equipments. Most o f  the 

equipments are brought from other states. Kolkata, Bankura, Bardhman, Hooghly and 

Midnapore are major markets for the sale/marketing of agro-equipment. Infrastructural 

facilities for sale and repair of tractors and other farm machinery are not adequate. Most 

servic ing facilities are extended through dealers o f  power t i l lers  and tractors. The state 

has a good annual sale of power t i l lers .  However, like other states, there are plenty of 

roadside shops catering to the general maintenance of tractors/power tillers etc. 

XX. Conclusion and way forward   

         Apart from being the staple food, rice has a historical significance and cultural relevance 

in the state of WB. Despite its importance in every sphere of the agrarian economy, the 

performance of the crop with respect to growth rate, though higher than that of national level, 

in the recent years has not been satisfactory. The benefit of green revolution has gradually been 

diminishing during and after mid-1990s. The poor performance is caused by lack of required 
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infrastructure support system and policy environment. The growth path has been uneven and 

perpetuating the peculiar phenomenon of stability at low level of productivity increase trap, 

which is required to be eliminated. The supply of technology, infrastructure and material inputs 

are the important governing factors for the betterment of rice production system, which are still 

grossly inadequate. There are also disparities in performance amongst different agro-climatic 

zones in the state. Broadly on account of the interaction effect among socio-economic and agro-

biological factors, the uneven performance is observed over the zones. That is why, the region 

with larger share of rice area such as Coastal-Saline Zone and drought prone Red Lateritic Zone 

show dismal yield performance. Noticeably, the performance of Summer Rice (Boro) has also 

been uneven in all the zones and no definite pattern of growth is observed, probably due to its 

high dependency on the input availability. 

       The results of the study suggest greater emphasis on the research and development 

initiatives, specifically on socio-economic and policy research. For the purpose of enhancing 

future growth, strengthening the information system and development of comprehensive 

database at the disaggregate ecosystem level is highly recommended. Though there has been 

stagnation in the biological potential in rice, there still exists large yield gap of various degrees. 

Steady input supply and improving knowledge dissemination service in the state would definitely 

help in bridging the gaps. The practice of cultivation of Boro rice in low lying areas is a potential 

source of productivity enhancement in the state that needs to be nurtured through adequate 

irrigation network and more technological support. This would help gainfully utilize the vast 

tract of Rabi fallow and improve cropping intensity. Reforms on the weaker input-output 

delivery system are also required for effective promotion of the system. 

        In West Bengal the demand for rice is expected to increase by about 68% over the next 

30 years. As the land frontier has already been exhausted, rice yields must be increased to about 

5.2 tons ha 
-1

 from the present level of 3.1 tons ha 
-1

 in order to meet the growing demand for 

staple grains. A large part of the demand could be met with existing technology if further 

investment in irrigation and drainage helped to transform the rainfed environment into irrigated 

one. Farmers have already achieved an average yield of 5.2 tons ha 
-1

 in the best irrigated 



 

              

Page | 62 

 For more Information contact:  Visit Rice Knowledge Management Portal http://www.rkmp.co.in  

Rice Knowledge Management Portal (RKMP)  

Directorate of Rice Research,  

Rajendranagar, Hyderabad 500030. Email: naiprkmp@gmail.com, pdrice@drricar.org,  shaiknmeera@gmail.com 

Ph: 91-40-24591218, 295 Fax: 91-40-24591217 
 

RICE IN WEST BENGAL 

environment (in new alluvium lower Genetic plains) while the average yield is 3.1 tons ha 
-1

 for 

the rainfed lowlands and 1.5 -2.0 tons ha 
-1

 in the flood-prone and upland ecosystems.  

        A substantial increase in production could also be achieved if rice research helps reduce 

production losses due to various biotic and abiotic stresses in specific rice ecosystems. The gap 

between the maximum yields obtained in on-farm experiments and the average that farmers get 

is about 50% of present yield for the rainfed lowland ecosystem and 34% for the dry season 

irrigated rice ecosystem. A large part of the gap is from production losses due to biotic and 

abiotic stresses; about 40% of the present yield for the wet season rainfed crop and 15% for the 

dry season irrigated crop. The priority research problem areas are submergence, tungro virus, 

bacterial blight, weeds and the brown planthopper for the wet season; and the brown 

planthopper, drought, blast and heat for the dry season. 

 

       Farmers consider a large number of factors in choosing rich cultivars besides high yield, 

short duration and resistance to insects and diseases – the ones that breeders consider to be the 

most important in selecting and releasing improved varieties. Other factors that farmers give 

more weight are milling (recovery of head rice), eating quality, expansion during cooking, 

resistance against temporary submergence and resistance to prolonged droughts. Breeding 

strategies must consider these factors for a wider acceptance of modern varieties among 

farmers. 

XXI. Future thrust in rice production technologies  

Future thrust areas of rice research and production technologies in the state are as follows - 

(i) Ideotype breeding or developing new plant type (NPT) aiming at developing superior HYVs 

by genetic enhancement for increased biomass and reduced tillering ; no unproductive tillers; 

200-250 grains panicle
-1

; sturdy stem; dark green, thick and erect leaves; and vigorous and deep 

root system (Khush, 2005; Subbaiah, 2006).  
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(ii) Development of nutrient enriched, specially iron and zinc enriched, high yielding rice 

varieties. Some traditional rice varieties like Chapakhushi, Jayasilet and Seetabhog are at par in 

Fe content (Fe content in polished rice 40-50 mg kg
-1

) with the bio-fortified lines developed at 

IRRI. 

(iii)  Development of salt tolerant high yielding rice varieties with the screening, selection & 

utilization of indigenous salt tolerant rice germplasms like Nona Bokra, Pokhali, Matla, Hamilton 

etc. 

(iv)  Development and popularization of hybrid rice varieties with acceptable grain quality 

(v)  Screening and development of arsenic tolerant high yielding rice varieties suitable for 

arsenic contaminated vast Boro areas of the state. 

(vi) Development of premium earning export quality aromatic rice varieties. 

(vii)  Characterization, evaluation and documentation of precious rice bio-diversity of the state 

to save them from bio-piracy. 

(viii) Transgenic research (under controlled condition) on value-addition and biotic stress 

tolerance. 

(ix) Development and application of low cost technologies for increasing production & 

productivity. 

(x) Innovation of post-harvest technology for reducing yield loss & better marketability. 

(xi) Promotion of public-private entrepreneurship for bulk seed production, especially for 

hybrid seed. 

(xii) Encouragement on ‘Seed Village’ programme. 

(xiii) Production enhancement with the application bio-fertilizers, bio-pesticides and 

botanicals. 

(xiv) Adoption of low-cost, resource conserving eco-friendly technologies for sustainable 

agriculture. 

(xv) Farm Mechanization, infrastructural development and input use efficiency. 

 



 

              

Page | 64 

 For more Information contact:  Visit Rice Knowledge Management Portal http://www.rkmp.co.in  

Rice Knowledge Management Portal (RKMP)  

Directorate of Rice Research,  

Rajendranagar, Hyderabad 500030. Email: naiprkmp@gmail.com, pdrice@drricar.org,  shaiknmeera@gmail.com 

Ph: 91-40-24591218, 295 Fax: 91-40-24591217 
 

RICE IN WEST BENGAL 

 Acknowledgement: Authors are thankful to the Director of Agriculture, Additional Director of 

Agriculture (Research), Additional Director of Agriculture (Evaluation), Joint Director of 

Agriculture (Research) and all other departmental officers for their support to prepare the 

article.  Authors are also grateful to Dr. S. K. Bardhan Roy and R. Ghosh  (Ex-Joint Director of 

Agriculture, Rice Development) for their constant inspiration and encouragement during the 

preparation of this status paper. Numerous government and non-government organization 

along with SAUs are also acknowledged for providing valuable information. 



 

              

Page | 65 

 For more Information contact:  Visit Rice Knowledge Management Portal http://www.rkmp.co.in  

Rice Knowledge Management Portal (RKMP)  

Directorate of Rice Research,  

Rajendranagar, Hyderabad 500030. Email: naiprkmp@gmail.com, pdrice@drricar.org,  shaiknmeera@gmail.com 

Ph: 91-40-24591218, 295 Fax: 91-40-24591217 
 

RICE IN WEST BENGAL 

XXII. References: 

Adhikari B. 2005. Name and characteristics of the rice varieties released from Rice research 

Station, Chinsurah, West Bengal (From 1932 to 2005) (in Bengali). Bhumiputra. 3
rd

 Annual Issue: 

69-78. 

Adhikari B 2005. Cultivation of Boro rice in West Bengal context (in Bengali). Sar Samachar, Vol. 

42, No. 4. pp 15-22. 

Adhikari B. 2004.  Rice varieties for different eco-systems & seasons of West Bengal (in Bengali). 

Bhumiputra. 2
nd 

Annual Issue: 80-101. 

Adhikari B. and Bardhan Roy S. K. 2007. Double Transplanting in Boro season : The way of 

increasing yield in intensive cropping system (in Bengali). Annadata. 1(1): 17-18.  

Ali, SK. J. 2005. Fertilizer recommendation for principal crops and cropping sequences of West 

Bengal. Department of Agriculture, Government of West Bengal, 230 A, N. S. C. Bose Road, 

Kolkata-700 040. 47.  

Bhattacharyya, P. 2009. Impact of zero tillage technology on yield of wheat and direct seeded 

rice and soil properties. SATSA Mukhapatra – Annual Technical Issue 13: 6-12. 

Anonymous. 2010.  Presented in National Conference on Kharif Campaign 2010, 18
th

 & 19
th

 

March, 2010, New Delhi, Presented by Depertment. of Agriculture, Government of West Bengal. 

Anonymous. 2009. Annual Report, 2007-08 Department of Agriculture, Government of West 

Bengal, Writers’ Buildings, Kolkata-700 001.pp 92. 

Anonymous. 2009a. Annual Report, 2005-06 Department of Agriculture, Government of West 

Bengal, Writers’ Buildings, Kolkata-700 001.pp 174. 

Anonymous. 2009b. Estimates of area & production of principal crops in West Bengal. Evaluation 

wing, Directorate of Agriculture, Government of West Bengal, Kolkata-700 025. pp 227. 

Anonymous. 2009c. Technical programme of Rice, Boro 2009 - 2010. Joint Director ofAgriculture 

(Rice Development), Rice Research Station, Chinsurah, West Bengal. p. 11 – 12. 



 

              

Page | 66 

 For more Information contact:  Visit Rice Knowledge Management Portal http://www.rkmp.co.in  

Rice Knowledge Management Portal (RKMP)  

Directorate of Rice Research,  

Rajendranagar, Hyderabad 500030. Email: naiprkmp@gmail.com, pdrice@drricar.org,  shaiknmeera@gmail.com 

Ph: 91-40-24591218, 295 Fax: 91-40-24591217 
 

RICE IN WEST BENGAL 

Anonymous, 2008. Agribusiness Week, High Quality Certified Seeds Matter. 

http://www.agribusinessweek.com 

Anonymous. 2002. Rice in India - A Status Paper.  Directorate of Rice Development, Patna, May 

2002. 

Anonymos, 1998. Information and technology based on rice research findings (in Bengali). Rice 

Research Station, Chinsurah, Department of Agriculture, Government of West Bengal. p. 41.  

Bag M. K., Roychoudhury U. K. and Adhikari B. 2010. Efficacy of botanicals and biopesticedes 

against sheath rot disease of rice in West Bengal. In: 17
th

 State Science & Technology Congress, 4 

- 5 March, 2010 held at West Bengal University of Animal & Fisheries Sciences, Kollata, West 

Bengal, India, p. 123. 

Bag M. K., 2009. Efficacy of a new fungicide ‘Trifloxystrobin 25% + Tebuconazole 50%’ 75WG 

against Sheath Blight (Rhizoctonia solani Kühn) of Rice. Journal of Crop and Weed 5(1): 224-226. 

Bag M. K. 2007. Bivinya krishi jalabau anchale amon morshume dhaner rog niyantran padhyati 

(Bengali). Saar Samachar. FAI, Eastern region. 45(2): 41- 42. 45(3): 27 - 29. 

Bardhan Roy, S.K, Saha, N.K. Gascon F.E.B. and Hossain M. 2004. Adoption of rice-rice and rice-

fish farming system in Coastal West Bengal: determinants and impact(abstract). In: National 

Symposium on recent advances in Rice-based farming  system. CRRI, Cuttack,Sept.17-19,2004. 

pp. 107 

Bhowmick, M. K., Adhikari, B., Bag, M. K. and Ghosh, R. 2010. Modern Techniques of Rice 

Production for Sustaining Self-sufficiency in West Bengal, India. In: State level seminar on ‘Role 

of Science in Rural Development’ 4 August, 2009, R. R. R. Mahavidyalaya, Hooghly, Govt. of W. 

B., pp. 107 – 122. 

Biswas A. and Bag M. K., 2010. Strobilurins in management of sheath blight disease of rice: A 

review. Pestology 34(4): 23-26. 

Chatterjee, S. D., Adhikari, B., Ghosh, A., Ahmed, J., Neogi, S. B. and Pandey, N. 2008. The rice 

bio-diversity in West Bengal. Department of Agriculture, Govt. of West Bengal. 50. 



 

              

Page | 67 

 For more Information contact:  Visit Rice Knowledge Management Portal http://www.rkmp.co.in  

Rice Knowledge Management Portal (RKMP)  

Directorate of Rice Research,  

Rajendranagar, Hyderabad 500030. Email: naiprkmp@gmail.com, pdrice@drricar.org,  shaiknmeera@gmail.com 

Ph: 91-40-24591218, 295 Fax: 91-40-24591217 
 

RICE IN WEST BENGAL 

Dhara MC and Bhowmick MK. 2010. System of rice intensification: Present status and future 

prospects in West Bengal. Souvenir. First West Bengal State Symposium on “System of Rice 

Intensification”, April 12, 2010, Kolkata, West Bengal. Organized by Banglar SRI in collaboration 

with B.C.K.V. and Directorate of Rice Development: 19-20. 

Dwivedi S.,  Tripathi R. D.,  Srivastava S.,  Singh R.,  Kumar A.,  Tripathi P.,  Dave R.,  Rai U. N.,  

Chakrabarty D.,  Trivedi P. K.,  Adhikari B. and  Bag M. K. 2010. Arsenic affects mineral nutrients 

in grains of various Indian rice (Oryza sativa L.) genotypes grown under arsenic –contaminated 

soils of West Bengal. Protoplasma, DOI 10.1007/ s00709-010-0151-7 

Ghosh, R., Adhikari, B. and Bhowmick, M. K. 2009. Advances in rice production technology. 

Souvenir. National Symposium on “Agriculture in the paradigm of intergenerational equity”, May 

22 – 23, 2009, FTC (Lake Hall), B. C. K. V., Kalyani: xxv – xxix.  

International Rice Research Institute, 1979. Farm level constraints to High Rice Yields in Asia : 

1974 – 77. IRRI, Manila, Phillipines. 

Khush, G. S. 2005. What it will take to feed a 5.0 billion rice consumers in 2030. Plant Molecular 

Biology 59: 1-6. 

Mahadevappa S, Ratho S N, Rao R N, Vijaya K R and Shenoy VV. 1996. Hybrid rice: A novel 

approach to augment rice production. Indian farming 46 (9): 11 – 15.  

Maiti P. K. and Sen S. N. 2003. Crop management for improving Boro Rice productivity in West 

Bengal. In: Boro Rice. Ed. Singh R K, Hossain M and Thakur R. IRRI – India Office. pp. 167 – 186. 

Mallik S. and Maity P. K. 2004. Name and characteristics of different rice varieties and 

management practices (in Bengali). Sar Samachar, Vol. 42, No. 2. pp 11-22. 

Mukherjee, D. 2010. Resource conservation through indigenous farming system in hills of West 

Bengal. CWSS Annual Conference 2010 and “Workshop on ITK in Modern Agriculture”, June 11, 

2010. FTC, BCKV, Nadia, West Bengal.  

Mukherjee D. K. 1978. Rice in West Bengal – Problem and possible solution. In: Rice in West 

Bengal. Vol. 1. Directorate of Agriculture. Govt. of West Bengal p. 7 – 14. 



 

              

Page | 68 

 For more Information contact:  Visit Rice Knowledge Management Portal http://www.rkmp.co.in  

Rice Knowledge Management Portal (RKMP)  

Directorate of Rice Research,  

Rajendranagar, Hyderabad 500030. Email: naiprkmp@gmail.com, pdrice@drricar.org,  shaiknmeera@gmail.com 

Ph: 91-40-24591218, 295 Fax: 91-40-24591217 
 

RICE IN WEST BENGAL 

Mukherjee, P 2010. ITK at North Bengal Terai Agro-Climatic region. Souvenir. CWSS Annual 

Conference 2010 and “Workshop on ITK in Modern Agriculture”, June 11, 2010. FTC, BCKV, 

Nadia, West Bengal.  

Pandey, M.M. 2007. Farm Machinery. http://www.ciac.nic.in  

Saha N K, Bardhan Roy S. K., Ghosh S. K. and Hossain, M. 1994. Yield gaps, production losses and 

priority research problem areas in West Bengal, India. pp. 131 – 143. 

Samanta S.K. and Mallik S., 2004. Varietal Improvement of Rice in West Bengal. In: Genetic 

improvement of rice varieties of India. Ed. S. D. Sharma and U. P. Rao. pp. 1101 – 1159.  

Sen S N,   Maiti P. K., Ghosh A.,  and Ghosh R. 2003. Status and scope of Boro rice cultivation in 

West Bengal.  In: Boro Rice. Ed. Singh R K, Hossain M and Thakur R. IRRI – India Office. pp. 137 – 

156. 

Siddiq E. A., Bridging the rice yield gap in India. www.fao.org/docrep/003/x6905e/x6905e09 

.htm   

Singh, S.S. 2006. Principles and Practices of Agronomy, Kalyani Publishers, B – 1/1292, Rajinder 

Nagar, Ludhiana. 

Subbaiah, S. V. 2006. Rice – Several options being tapped. The Hindu Survey of Indian 

Agriculture: 50-54. 

Tarafdar J, Das B.K., Mukhopadhyaya S, Chowdhury A. K. 1997. Incidence and role of rice 

stubbles on the survival of rice tungro virus disease in West Bengal. J Mycopathol. Res. 35 (2): 87 

– 92. 



 

              

Page | 69 

 For more Information contact:  Visit Rice Knowledge Management Portal http://www.rkmp.co.in  

Rice Knowledge Management Portal (RKMP)  

Directorate of Rice Research,  

Rajendranagar, Hyderabad 500030. Email: naiprkmp@gmail.com, pdrice@drricar.org,  shaiknmeera@gmail.com 

Ph: 91-40-24591218, 295 Fax: 91-40-24591217 
 

RICE IN WEST BENGAL 

APPENDIX - F I 

 

 

                       Agro-climatic zones of  West Bengal: 1. Northern Hill Zone 2. Terai-Teesta 

Alluvial Zone 3. Gangetic Alluvial Zone 4. Undulating Red and Lateritic Zone 5. 

Vindhya Alluvial Zone and  6. Coastal Salaine Zone 
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APPENDIX - F II 

 

 

APPENDIX – F III 
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APPENDIX - F VIII: Percentage share of different seed producing agencies of the state during XI 
th

 

Plan (Target) 

 

                                    

� WBSSC = 20%   

� Govt. Farm = 10% 

� Agril. University = 10% 

� Other Govt. Agencies = 20%  (CADC, KVK, Co-operative    Societies) 

� Seed Village, SHG’s = 10% 

� Private = 30% 
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APPENDIX  - T 1 : Area, Production & Productivity of Rice in West Bengal during 1947-48 to 

2007-08. 

 

YEAR AREA (‘000 ha) PROUCTION (‘000 t) YIELD (kg/ha) 

1947-48 3909.0 3561.5 911 

1948-49 3827.8 3441.7 899 

1949-50 3952.7 3740.6 946 

1950-51 3967.0 3973.2 1001 

1951-52 3839.7 3534.3 920 

1952-53 4130.6 4013.5 972 

1953-54 4268.7 5308.8 1244 

1954-55 3979.2 3815.9 959 

1955-56 4109.2 4212.2 1025 

1956-57 4072.5 4406.3 1082 

1957-58 4415.0 4375.8 991 

1958-59 4262.8 4122.4 967 

1959-60 4417.3 4238.7 959 

1960-61 4604.8 5454.1 1184 

1961-62 4421.5 4798.4 1085 

1962-63 4449.0 4410.7 992 
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1963-64 4531.3 5334.1 1177 

1964-65 4671.0 5760.6 1233 

1965-66 4650.7 4893.1 1052 

1966-67 4648.7 4824.3 1038 

1967-68 4714.4 5208.2 1105 

1968-69 4838.8 5780.0 1194 

1969-70 5022.3 6055.2 1206 

1970-71 4955.6 6140.1 1239 

1971-72 4991.4 6508.4 1304 

1972-73 5069.4 5715.3 1127 

1973-74 5214.8 5799.2 1112 

1974-75 5419.5 6543.4 1207 

1975-76 5426.4 6866.3 1265 

1976-77 5204.5 5948.0 1143 

1977-78 No record available 

1978-79 4765.4 6676.9 1401 

1979-80 4904.7 5886.6 1200 

1980-81 5176.2 7465.6 1442 

1981-82 5210.0 5832.6 1120 

1982-83 4861.5 4949.1 1018 
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1983-84 5372.6 7940.3 1478 

1984-85 5198.5 8092.5 1557 

1985-86 5078.7 7991.0 1573 

1986-87 5376.0 8463.0 1574 

1987-88 5475.5 9272.0 1693 

1988-89 5622.0 10560.0 1878 

1989-90 5614.3 10923.5 1946 

1990-91 5813.0 10436.5 1795 

1991-92 5719.2 11954.2 2090 

1992-93 5694.6 11445.4 2010 

1993-94 5875.5 12110.0 2061 

1994-95 5773.0 12236.0 2120 

1995-96 5953.4 11887.0 1997 

1996-97 5801.0 12637.0 2197 

1997-98 5900.3 13236.59 2243 

1998-99 5904.1 13316.4 2256 

1999-00 6150.4 13759.7 2237 

2000-01 5435.3 12428.0 2286 

2001-02 6069.1 15256.7 2514 

2002-03 5842.1 14389.2 2463 
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2003-04 5856.6 14662.2 2504 

2004-05 5783.6 14884.9 2574 

2005-06 5783.0 14510.8 2509 

2006-07 5687.0 14745.9 2593 

2007-08 5719.8 14719.5 2573 

    

 

APPENDIX - T II : Season-wise Area (A), Production (P) and Productivity (Y) of rice in West 

Bengal during 1947-48 to 2007-08. 

YEAR AUS AMAN BORO 

A       

(‘000 

ha) 

P   

(‘000 

t) 

Y 

(kg/ha) 

A       

(‘000 

ha) 

P    

(‘000 t) 

Y 

(kg/ha) 

A    

(‘000 

ha) 

P    

(‘000 t) 

Y 

(kg/ha) 

1947-48 552.0 380.1 688 3346.8 3171.8 948 10.2 9.6 940 

1948-49 532.9 422.0 791 3280.7 3003.1 915 14.2 16.6 1165 

1949-50 520.5 102.3 773 3416.7 3322.0 972 15.5 16.3 1053 

1950-51 455.0 341.3 750 3495.4 3616.2 1035 16.5 15.7 949 

1951-52 472.9 365.5 773 3350.1 3153.1 941 16.7 15.7 941 

1952-53 549.1 452.3 825 3561.9 3547.6 994 19.6 18.6 947 

1953-54 635.3 535.2 842 3615.4 4754.9 4315 18.0 18.7 1038 

1954-55 504.6 404.5 801 3457.7 3395.2 982 16.9 16.2 958 
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1955-56 524.5 415.8 793 3658.0 3778.8 1059 16.7 17.9 1070 

1956-57 513.2 381.8 743 3541.3 4004.8 1131 18.0 20.1 1117 

1957-58 546.1 410.7 751 3850.3 3949.7 1025 18.6 15.4 830 

1958-59 515.0 335.6 652 3728.6 3767.3 1010 19.2 19.5 1016 

1959-60 597.6 467.3 482 3779.7 3727.9 986 40.0 43.5 1085 

1960-61 635.8 516.9 812 3935.9 4899.5 1245 33.1 37.7 1139 

1961-62 522.9 396.8 759 3868.8 4368.8 1129 29.8 32.8 1101 

1962-63 547.2 410.9 751 3874.0 3973.0 1025 23.7 26.8 1131 

1963-64 586.8 494.8 843 3920.1 4810.3 1227 24.4 29.0 1188 

1964-65 611.6 602.4 985 4036.9 5131.1 1271 22.5 27.1 1204 

1965-66 587.1 470.8 802 4033.5 4385.4 1087 30.1 36.9 1226 

1966-67 650.9 530.0 814 3970.2 4245.3 1072 27.6 40.0 1449 

1967-68 737.7 604.0 818 3921.9 4493.7 1145 54.8 110.5 2016 

1968-69 860.9 728.1 846 3887.0 4830.0 1243 90.9 221.9 2442 

1969-70 798.4 648.8 813 4117.6 5088.7 1236 106.3 316.7 2979 

1970-71 799.2 910.0 1139 3969.9 4694.7 1183 186.5 535.4 2871 

1971-72 799.8 966.4 1208 3887.4 4608.0 1185 304.2 934.0 3070 

1972-73 824.8 795.7 965 3981.7 4190.7 1052 262.9 728.9 2772 

1973-74 841.7 696.1 827 4048.0 4373.9 1081 325.1 729.2 2243 

1974-75 972.0 874.2 899 4107.1 4812.8 1172 340.4 856.4 2515 
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RICE IN WEST BENGAL 

1975-76 864.6 785.3 908 4241.1 5181.2 1222 320.7 899.8 2806 

1976-77 817.9 644.7 788 4148.7 4589.4 1106 237.9 714.8 3004 

1977-78 807.5 7515.5 931 4308.5 5861.1 1360 308.7 882.0 2853 

1978-79 695.7 569.8 819 3627.8 4843.5 1335 441.9 1263.6 2859 

1979-80 628.0 530.3 844 4022.9 4676.0 1161 253.8 680.3 2680 

1980-81 615.1 576.5 937 4214.6 6024.0 1429 346.5 865.2 2497 

1981-82 695.0 667.4 960 4216.2 4408.0 1045 298.8 757.2 2534 

1982-83 635.5 566.2 891 3883.4 3495.3 900 342.6 887.6 2591 

1983-84 721.4 697.2 966 4130.9 5913.0 1431 520.3 1330.2 2557 

1984-85 631.4 660.6 1046 4096.4 6161.9 1504 470.7 1270 2698 

1985-86 483.1 540.6 119 4083.3 6023.1 1475 512.3 1427.2 2788 

1986-87 637.3 710.1 1114 4059.2 569.1 1403 679.3 2059.0 3030 

1987-88 616.2 655.3 1064 4067.2 6127.2 1506 792.2 2498.3 3142 

1988-89 720.6 1071.1 1486 4180.8 7537.5 1803 720.5 1951.3 2708 

1989-90 616.3 890.6 1445 4241.1 7771.8 1832 756.9 2261.1 2987 

1990-91 610.3 906.3 1485 4306.5 6865.8 1594 896.1 2664.4 2973 

1991-92 540.4 878.9 1627 4244.4 8212.8 1935 934.4 2862.5 3067 

1992-93 532.4 915.3 1717 4301.4 7955.1 1849 860.7 2575.0 2992 

1993-94 539.6 908.2 1683 4290.8 7961.2 1855 1045.0 3241.5 3102 

1994-95 518.4 837.9 1615 4210.6 8384.9 1991 1043.2 3018.0 2888 
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RICE IN WEST BENGAL 

1995-96 510.5 854.5 1674 4282.7 7615.2 1778 1160.1 3417.3 2946 

1996-97 461.7 775.5 1680 4282.5 8586.4 2000 1156.4 3295.0 3119 

1997-98 423.1 751.97 1717 4270.3 8915.1 2088 1206.8 3569.5 2958 

1998-99 425.0 740.68 1743 4027.6 7653.8 1900 1450.47 4921.9 3393 

1999-00 427.2 827.9 1938 4249.0 8463.3 1992 1474.30 4468.4 3031 

2000-01 394.0 684.00 1736 3640.0 7203.0 1979 1402.00 4541.3 3240 

2001-02 402.5 841.8 2091 4211.6 9999.9 2374 1400.4 4500.0 3214 

2002-03 385 796.7 2069 4051.1 9394 2319 1406.1 4198.6 2986 

2003-04 339.8 719.2 2117 4126.7 9653.6 2339 1390.1 4289.5 3086 

2004-05 320.8 653 2036 4086.4 9974.7 2441 1376.4 4257.1 3093 

2005-06 288.1 605.7 2102 4112.9 9858.1 2397 1382 4047 2928 

2006-07 283.9 575.3 2027 4001.9 9649.9 2411 1401.2 4520.7 3226 

2007-08 281.6 565.8 2009 3926.5 9227.6 2350 1511.6 4926.1 3259 

 

 

APPENDIX - T III : Area (A), Production (P) and Productivity (Y) of Paddy in different Agro -Climatic 

Zones and Rice Eco-Systems of West Bengal, 2007-2008 

Sl. 

No. 

Agro-climatic 

Zones 

Area (Lakh ha.),  

Yield (kg / ha), 

Production  

(Lakh ton) 

Rice Eco-system 

Total 
Irrigated Rainfed 

Aman  Boro Upland 

(Aus + 

Lowland 

(Aman ) 
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RICE IN WEST BENGAL 

 Aman ) 

1 
Northern Hill 

Zone 

A - 0.02 0.46 - 0.48 

Y - 3500 2804 - 2833 

P - 0.07 1.29 - 1.36 

2 
Teesta-Terai 

Alluvial Zone 

A 0.44 0.73 1.44 3.63 6.24 

Y 2455 3397 2313 2153 2357 

P 1.08 2.48 3.33 7.82 14.71 

3 
Vindhyan 

Alluvial Zone 

A 2.97 3.43 0.59 5.46 12.45 

Y 4202 5087 3102 3261 3980 

P 12.48 17.44 1.83 17.81 49.56 

4 
Gangetic 

Alluvial Zone 

A 4.69 4.88 1.79 4.27 15.63 

Y 4461 5299 3330 3439 4313 

P 20.92 25.86 5.96 14.68 67.42 

5 
Coastal Saline 

Zone 

A 3.57 3.92 0.22 2.21 9.92 

Y 3698 4357 3083 2902 3767 

P 13.20 17.08 0.68 6.41 37.37 

6 
Red & Lateritic 

Zone 

A 3.66 2.14 1.60 5.08 12.48 

Y 4445 5121 3312 3511 4050 

P 16.27 10.96 5.30 17.84 50.37 

West Bengal A 15.33 15.12 6.10 20.65 57.20 
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RICE IN WEST BENGAL 

(%) of A 26.80 26.43 10.67 36.10 100 

Y 4224 4887  3014 3078 3860 

P  63.95 73.89  18.39 64.56 220.79 

West Bengal 

(Irrigated & Rainfed) 

A 30.45 (53.23%) 26.75 (46.77%) Yield 

Diff. = 

1510 Y 4556 3046 

P 137.84 (62.43%) 82.95 (37.57%) 

 

APPENDIX - T IV : Flood-prone Rice Eco-system of West Bengal 

Sl. 

No. 

Flood prone area 

 

District Area  

(‘000 ha) 

% flood 

prone area 

1 Teesta – Mahananda flood prone area Coochbehar 9.60  

Uttar Dinajpur 1.50 

Malda 16.65 

Total 27.75 4.67 

2 Gangetic flood prone are Murshidabad 64.15  

Nadia 71.95 

Hooghly 48.00 

Total 184.10 30.92 
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RICE IN WEST BENGAL 

3 Damodar – Kangsabati flood prone area Midnapur 77.20  

Birbhum 24.00 

Total 101.20 17.00 

4 Coastal saline flood prone area 24- Parganas 247.72  

Howrah 34.47 

Total 282.19 47.41 

 Total  595.24 100.00 

 

 

APPENDIX - T V : Number of Districts as per Productivity Status  during triennium ending 2007-

2008 

High Productivity 

Districts 

(> 2,500 Kg/Ha.) 

Medium Productivity 

Districts 

(2,000-2,500 Kg/Ha.) 

Medium-Low Productivity 

Districts 

(1,500-2,000 Kg/Ha.) 

SL District Yield SL District Yield SL District Yield 

1. Murshidaba

d 

2806.3 1. North Dinajpur 2401.

7 

1. Darjeeling 1802.7 

2. Malda 3074.0 2. South Dinajpur 2450.

3 

2. Jalpaiguri 1663.3 

3. Nadia 2786.0 3. South-24 

Parganas 

 

2120.

0 

3. Coochbehar 1858.3 
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RICE IN WEST BENGAL 

4. North-24Pgs 2640.7 4. Howrah 2187.

0 

   

5 Hooghly 2789.7 5 Purulia 2345.

7 

   

6 Burdwan 3021.3 6 Purba Midnapur 2133.

0 

   

7 Birbhum 3085.0       

8 Bankura 2743.7       

9 Paschim 

Midnapur 
 

2619.0       

 

 

 

 

 

 

 

APPENDIX - T VI : Average cost of production & net income per hectare of paddy at      

                                          different seasons in West Bengal during 2006-07 

Item 

Aus 

(HYV) 

Aman Boro 

(HYV) 

Average 

(HYV) 
Local HYV 

Input    

cost 

% 

of 

TC 

Input 

cost 

% 

of 

TC 

Input 

cost 

% 

of 

TC 

Input 

cost 

% 

of 

TC 

Input 

cost 

% 

of 

TC 

A. Paid out cost  (Rs.) 

Human labour  

(Hired) 

2361.1

4 

13.

9 

3504.9

1 

23.

64 

5491.

32 

27.3

5 

5075.8

1 

16.

25 

4309.4

2 

19.

17 

 Hired 6.38 0.0 -- -- 231.4 1.2 251.33 0.8 163.07 0.6
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RICE IN WEST BENGAL 

Bulloc

k 

labour             

4 9 8 

Owned 1382.1

3 

8.1

5 
253.01 1.7 

653.0

5 
3.25 378.19 

1.2

2 
804.46 

4.2

1 

Tractor, power 

tiller etc. 
362.53 

2.1

5 

1869.6

7 

12.

61 

1017.

43 
5.1 

1446.0

1 

4.6

5 
941.99 

3.9

7 

Seed 
412.27 

2.4

2 
762.15 

5.1

5 

543.0

4 
2.75 883.4 

2.8

5 
612.9 

2.6

7 

Manure 1136.6

8 

6.6

7 
-- -- 

1017.

16 
5.06 1781.7 5.7 

1311.8

5 

5.8

1 

Fertilizer 1161.5

2 

6.8

2 
562.46 

3.7

8 

1144.

94 
5.75 

2482.0

5 

7.9

5 

1596.1

7 

6.8

4 

Plant protection 

chemicals 
87.98 

0.5

2 
-- -- 

233.2

4 
1.16 810.01 

2.5

9 
377.08 

1.4

2 

Depreciation 
149.3 

0.8

8 
53.33 

0.3

6 
381.6 1.95 293.71 

0.9

5 
274.87 

1.2

6 

Irrigation 

charges 
194.77 

1.1

5 
-- -- 

144.2

4 
0.75 

4595.7

8 

14.

69 

1644.9

3 

5.5

3 

Land revenue, 

taxes etc. 
-- -- 21.3 

0.1

4 
13.66 0.07 11.96 

0.0

5 
8.54 

0.0

4 

Market charges 
-- -- 327.78 

2.2

5 
12.9 0.06 104.3 

0.3

5 
39.07 

0.1

4 

Miscellaneous 

charges 
68.5 0.4 -- -- 

249.0

1 
1.25 274.21 

0.8

8 
197.24 

0.8

4 

Tota

l 

Paid out 

cost / ha 

7323.2

1 
-- 

7354.6

1 
-- 

11133

.08 
-- 

18388.

46 
-- 

12281.

58 
-- 
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RICE IN WEST BENGAL 

Paid out 

cost / qtl 
198.94 -- 211.43 -- 

238.2

3 
-- 334.99 -- 257.39 -- 

B . Imputed cost & total cost 

Rent paid for 

leased in land 
327.69 

1.9

2 
-- -- 

266.5

8 
1.35 248.49 

0.7

9 
280.92 

1.3

5 

Intere

st on 

capital 

Workin

g 
318.54 

1.8

7 
368.46 

2.4

7 

553.9

6 
2.76 968.01 

3.0

9 
613.5 

2.5

7 

Fixed 
56.66 

0.3

5 
17.37 

0.1

2 
84.24 0.45 108.18 

0.3

5 
83.03 

0.3

8 

Family 

labour 

 4365.6

3 

25.

7 

3154.3

4 

21.

28 

2507.

72 

12.4

8 

2919.7

7 

9.3

5 

3264.3

7 

15.

84 

Rental value of 

owned land 

4596.5

7 

27.

06 

3927.7

8 

26.

5 

5475.

92 

27.2

6 
8599.4 

27.

49 

6223.9

6 

27.

27 

Total 

Cost/h

a 

16988.

3 
-- 

14822.

56 
-- 

20021

.5 
-- 

31232.

31 
-- 

22747.

37 
-- 

Cost/qt

l. 
480.53 -- 549.48 -- 

474.8

8 
-- 601.54 -- 518.98 -- 

C. Output 

Yield 

(qtl.) 

Main 

produc

t 

34.32 -- 22.09 -- 37.56 -- 48.19 -- 40.02 -- 

Byprod

uct 
33.53 -- 26.59 -- 39.22 -- 48.65 -- 40.47 -- 

Value 

(Rs.) 

Main 

produc

t 

18386.

29 
-- 

15711.

13 
-- 

21903.

68 
-- 

34397.

61 
-- 

24895.

86 
-- 
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RICE IN WEST BENGAL 

Byprod

uct 
494.95 -- 

2683.9

3 
-- 

2185.3

2 
-- 2246.9 -- 

1642.4

2 
-- 

Total 18881.

24 
-- 

18395.

06 
-- 

24089.

0 
-- 

36644.

51 
-- 

26538.

25 
-- 

D. Net 

incom

e  

(Rs./h

a) 

over  

paid 

out 

cost 

11558.

03 
-- 

11040.

45 
-- 

12955.

92 
-- 

18256.

05 
-- 

14256.

67 
-- 

total 

cost 

1892.9

4 
-- 3572.5 -- 4067.5 -- 5412.2 -- 

3790.8

8 
-- 

     TC = Total cost 

 APPENDIX - T VII:  Improved farm equipment suggested for introduction in the zone 

Sl. 

No. 

Operation   

 

Equipment 

1 Seedbed preparation Laser leveller, cult ivators , power tiller rotavator   

2 Puddling  Helical blade puddler 

3 Sowing  Seed drills, zero till drill 

4 Transplanting  Drum seeder, manual transplanters, self-propelled 

transplanters 

5 Weeding  Wet and dry land weeders, power weeders, cono weeders 

6 Plant protection  Sprayers, mist blowers, a i r  blast sprayer, electrostatic 

sprayers 

7 Harvesting  Vertical conveyor reapers, combine paddy harvesters 

8 Threshing  Paddle t h re s h e r , power threshers 
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