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Abstract 

Cotton is a significant cash crop and India cultivates the maximum acreage in the world. It delivers the basic 

raw material cotton fibre to cotton textile industry, known also as ‘White Gold’ Cotton enjoys a main 

position amongst all cash in India. The measurement of acreage and yield of cotton, spatial variation in the 

level of cotton production and its determinants have long been important issues of concern for agricultural 

geographers, economist and scientists. In Dhule district cotton is grown in the kharif season from May to 

October. Seeds are sown from April until mid-June. In the present study an attempt has been made to 

examine the area, production and yield shows of cotton in spatial and temporal context in the Dhule district. 

This study mainly depends on the primary and secondary database. Primary data collect from the study are 

by interview and questionnaires, while secondary data collect form the State Agricultural department, Seeds 

selling agencies and The International Crops Research Institute for the Semi-Arid Tropics published data. 

The present study concludes that cotton is very widely cultivated crop in Dhule district and area has varied 

between 60 and 344.7 thousand hectares since 1966-67 with apparent tendency to rise or fall. The yield of 

cotton in the study area as a whole, touched new heights as it increased from 33.33 kg per ha to 406.82 kg 

per ha during the study period. The cotton production in the Dhule district has increased from 2 thousand 

tons to 104.85 thousand tons over the period 1966-67 to 2019-20. 
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Introduction 

Cotton (Gossyium spp.), the king of fibre, is meticulously related to human civilization. Cotton fibre were 

revealed more than 4000 years ago in Coastal Peru and at Mohanjodaro in the Indus Valley. Cotton has 

played a dynamic role in updating Indian economy in evolution of human ethical, moral & cultural values. 

Until the center of the eighteenth centuries solely character arboreum & herbaceum types of cotton 

were grown in several regions of the country, the foremost important development and unfold of 

American Cotton (variety Cambodian) in India was introduced in 1904-05. It well-

tried promising under irrigated conditions. Before 1914, Indian created 40-50 hundred thousand bales of 

Cotton totally desi cotton with short staple length (below nineteen mm). Cotton is one of the core cash crops 

in the world, which is the natural fiber crop that delivers fiber for the global textile industries (Alves et al., 

2020). Besides, it is an oil crop and fine chemical raw material (Chen et al., 2007). India is the only country 

which produces all the four species of cultivated cotton i.e. Gossypium arboreum and G.herbaceum (Asiatic 

cotton), G. barbadense (Egyptian cotton) and G.hirsutum (American upland cotton) as well hybrid cotton. 

Cotton is a significant cash crop and India cultivates the maximum acreage in the world. It delivers the basic 
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raw material cotton fibre to cotton textile industry, known also as ‘White Gold’ Cotton enjoys a main 

position amongst all cash in India. World cotton production is predicted to succeed in 118.50 million bales in 

year 2020-21, down by 2.31 per cent from year 2019-20 (USDA, 2021). India is the largest producer of 

cotton in the world 2020. India sustained to maintain the largest area under cotton and second largest 

producer of cotton next to China with 34 % of world area and 21% of world production. 

In Dhule district cotton is grown in the kharif season from May to October. Seeds are sown from April until 

mid-June. Interruption in sowing leads to a reduction in yields. Before sowing, seeds should be dipped in 

water for 5-6 hours to progress better germination. Seeds are sown to a depth of 4-5 cm. seeds also need to 

be preserved with chemicals to prevent termites and extracting pests from destroying them. Pre planting 

deep ploughing every year or alternative year is useful for better root growth and more vegetative growth. 

The crop needs around four irrigations with 250 mm of water per irrigation plus rainfall. The cotton plant 

grows well in sub-tropical warm temperate regions. Severe cold and intense heat stroke, both are injurious 

for the plantation of cotton. The weather wants clear most of the time for better yield of cotton. Fog, mist, 

due and hailstorm are not suitable for this crop. Cotton crop is classically sown in the month of April to May 

and the temperature should be in the range of 250C to 32.50C.  

Cotton plantation does not need plentiful water or rain. The parts of the world in which there is rain ranging 

from 75-100 cm annually are suitable for its plantation. Lightning with rain and abundance of water cause 

harm to cotton plant, so small quantity of intermittent rain is mandatory and the plant is nourished in a better 

way. Good Cotton crop without the supply of water through irrigation is impossible. The cotton plant 

sustains well in the soil having sufficient quantity of potash and nitrogen in the soil. Besides this if the soil 

has mineral ingredients in proper quantity, the plant sustains well and quickly. That is why fertility of land is 

pre-requisite for attaining good yield of cotton. The alluvial soil region in the Dhule district is suitable for its 

plantation. In bare land areas its plantation is impossible. Besides this the deccan trap areas occupied in the 

Dhule district and the soil formed through basalt rock weathered process and material like deep or shallow 

black soil are good for its plantation.  

The measurement of acreage and yield of cotton, spatial variation in the level of cotton production and its 

determinants have long been important issues of concern for agricultural geographers, economist and 

scientists. Cotton production varies from region to region and the reasons are numerous. The analysis of the 

determinants of cotton acreage and yield is of immense help in planning for the development of cotton tract 

according to their physio-socio-economic conditions. There are various studies on the topic such as acreage, 

production and yield of cotton in different regions, spatial variations in cotton cultivation and problems of 

cotton cultivators. 

While studying the declining cotton cultivation in Uatter Pradesh its causes and preparations Agarawala and 

Sagar (1950) has found that the area and production of cotton in the India have been reduced by 47.31 per 

cent and 67.7 per cent respectively after partition in 1947. Mohammad (1963) has compiled 28-year time-

series data for cotton acreage and production to investigate possible causes of sluggishness in western 

Pakistan. The study reveals that rising water table in different parts of province may be one of the principal 

causes for the stagnation of cotton production. Bhatia and Jain (1989) have examined acreage and factors 

responsible for low yield of cotton in Haryana during 1985-86. Study opinions out that total area under 

cotton cultivation in Haryana was 344 thousand hectares and production was 745 thousand bales during 

1985-86. Houston et al. (1999) has completed an attempt to study the leading indicators of regional cotton 

acreage response and forecasts based on time-series models. Two methods have been used to forecast 

acreage response: a structural multivariate linear regression model and Box-Jenkins Auto Regressive 

Integrated Moving Average (ARIMA) time-series models (Box and Jenkins). Study found that cotton price, 

loan rate, deficit payments and previous cotton yield significantly effect on cotton acreage response. Bose 

(2000) has deliberated the cotton acreage in India grownup mainly in nine states spread over three zones, the 

north, central and south zone. Study exposed that yield of cotton has varied significantly from about 430 kg 

per ha in Punjab and Haryana to 100 to 125 kg per hectare in Gujarat and Maharashtra. Despandey and Baig 
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(2001) have deliberate production and productivity of cotton in India. The low production and yield of this 

crop is mainly for the reason of the fact that 65 to 70 percent of cotton cultivation is rainfed in the region. 

Narayanmoorthy and Kalamkar (2006) have investigated the economics of Bt cotton cultivation using data 

collected from 150 sample farmer from two districts of Maharashtra. The study provides an in-depth 

examination of the impact of pesticide use Bt cotton on cost of cultivation, productivity and profit. Hanks 

and Martin (2007) have conducted field studies to examine economic study of cotton conservation tillage 

practices in the Mississippi delta. They found that tillage cover crops systems were assessed based on net 

returns over a 5-year period. Results designated that the highest returns and lowest relative risk were 

obtained from a traditional no-till system among the systems studied. 

Dhule district is a leading district in terms of agricultural development. There is a large population of the 

district is engaged in the cultivation of food grains and other crops. Agriculture continues to be a most 

important economic pursuit in Dhule district. It has become an important factor of socio-economic 

development of rural masses in the study area. In the present study an attempt has been made to examine the 

area, production and yield performances of cotton in spatial and temporal context in the Dhule district. 

Study Area 

The present study area refers to the Dhule district lies in the state of Maharashtra, it extends from 

74o4925E to 74o5144E longitudes and 20o5955N to 21o2448N latitudes. Dhule district is situated in 

the western part of the Indian and it is bounded by Madhya Pradesh in the north, Jalgaon district in the east, 

Nandurbar district in the west and Nasik district in the south side. In terms of physical features, it is bordered 

in the northern by the Satpura ranges and in the central part of district Tapi River flow, while some majour 

tributaries also paly vital role to drain the area viz. Panzara, Amravati, Bori, Burai river in the southern side 

and Arunavati and Aner river in northern side of the Tapi. The mountain range of Sahyadri has grasped the 

western side of the study area. Also, the mountains of Galna situated. The climate of the study area is usually 

dry, but wet during the southwest monsoon season. Average annual rainfall of the study area is 544 mm. 

Major crops are cotton, bajra, jowar, groundnut, maize, soyabean in study area. There were only four tahsil 

present in the Dhule district namely Dhule, Sakri, Shindkheda and Shirpur. Dhule district occupied 

7,195 km2 area. As per 2011 census study area has 2,050,862 total population. 
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Figure 1 Location Map of Dhule District 

Database and Methodology 

In the present study an attempt has been made to examine the area, production and yield shows of cotton in 

spatial and temporal context in the Dhule district. This study mainly depends on the primary and secondary 

database. Primary data collect from the study are by interview and questionnaires, while secondary data 

collect form the State Agricultural department, Seeds selling agencies and The International Crops Research 

Institute for the Semi-Arid Tropics published data. 
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The study was carried out on the basis of Cotton area, production and productivity during the years 1966-67 

to 2019-20 collected from primary and secondary sources. 1966-67 was the period when the state of 

Maharashtra came into existence and Green Revolution began. The Dhule district level data on area, 

production and yield of cotton for various years have been collected from Statistical Abstract of Maharashtra 

and Economic and Statistical Organization. The primary data have been produced through the field survey in 

the area during the period 2017-2020. The applicable data have been collected through a household schedule 

and a village schedule. 

The methodology of the present research includes different suitable cartographic, statistical, tabular methods 

and trend graphs techniques. Trend graph has been used to represent the trend in the area, production and 

yield of cotton cultivation over the period of time. Correlation Statistical technique has been used to see the 

correlation between area, yield and determining factors. The analysis of various problems associated with 

cotton cultivators has been done on the basis of qualitative information obtained from farmers through 

discussion during the course of field work. 

Results and Discussions 

Table 1. Cotton Area, Production and Yield in Dhule district during 1966 to 2020

Year COTTON 
AREA 

(1000 ha) 

COTTON 
PRODUCTION 

(1000 tons) 

COTTON 
YIELD 

 (Kg per ha) 

1966 73 5 68.49 

1967 90 8 88.89 

1968 71.3 7 98.18 

1969 75.1 6.7 89.21 

1970 64.3 4.1 63.76 

1971 71.1 9 126.58 

1972 72.8 7.2 98.9 

1973 62.9 7.8 124.01 

1974 66.3 11.4 171.95 

1975 56.7 7.4 130.51 

1976 52.8 5.2 98.48 

1977 51.1 6.1 119.37 

1978 57.6 7.2 125 

1979 62 8.8 141.94 

1980 63.9 6.6 103.29 

1981 65 7.6 116.92 

1982 63.5 8.3 130.71 

1983 64.4 4.2 65.22 

1984 61.9 9.4 151.86 

1985 62.6 6.3 100.64 

1986 60 2 33.33 

1987 61 5 81.97 

1988 64.3 8.2 127.53 

1989 64.5 10 155.04 

1990 66.2 9.16 138.37 

1991 73.4 6.38 86.92 

1992 58.7 11.05 188.25 

 

Year COTTON 
AREA 

(1000 ha) 

COTTON 
PRODUCTION 

(1000 tons) 

COTTON 
YIELD 

 (Kg per ha) 

1993 71.1 10.85 152.6 

1994 73.9 13.07 176.86 

1995 85 10.32 121.41 

1996 85.7 14.98 174.8 

1997 92.6 15.83 170.95 

1998 94.3 18.62 197.45 

1999 99.5 13.28 133.47 

2000 95.5 8.55 89.53 

2001 99.9 12.21 122.22 

2002 100.6 9.97 99.11 

2003 102.7 22.3 217.14 

2004 109.9 20.86 189.81 

2005 108.2 21.3 196.86 

2006 118.2 26.4 223.35 

2007 161.2 61.18 379.53 

2008 167.6 30.72 183.29 

2009 183.8 51.89 282.32 

2010 189.1 76.93 406.82 

2011 213.4 59.75 279.99 

2012 239.7 60.63 252.94 

2013 275.4 104.85 380.72 

2014 328.5 64.7 196.96 

2015 344.7 61.78 179.23 

2016 281.6 89.59 318.13 

2017 297 102.89 346.42 

2018 217.4 93.75 356.95 

2019 229.7 71.63 371.06 

2020 255.4 65.85 379.29 

(Source: ICRISAT & Fieldwork) 
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Trends in Area of Cotton 

Before the plan period, the cotton area was at a low level in the Dhule district. Rapidly after independence, 

the Union Ministry of Agriculture gave high priority for growing cotton production through swelling area 

under this crop so that the prerequisite of the mills could be fulfilled. Since 7th plan period (1984-85) the area 

under cotton remained stagnated to 62.6 thousand ha. The 8th five-year plan (1992-97) started with rapid 

steps in cotton area to 92.6 thousand ha. and during 1998-99 record area of 99.5 thousand ha. was achieved. 

During 1999-2000 and 2000-01 the cotton area in the Dhule district remain stagnant to 95.5 – 99.9 thousand 

hectares. In the year 2001-02, the cotton area in study area again picked up to 100.6 thousand hectares and 

there after the area went up to 102.7 -109.9 thousand hectares in the year 2002-03 & 2003-04 and again 

come up to the level of 161.2 thousand hectares in the year 2007-08. In the year 2011 and 2021, the cotton 

area in study area picked up to 213.4 and 239.7 thousand hectares respectively and thereafter the area rapidly 

went up to 328.5 -344.7 thousand hectares in the year 2014 & 2015 respectively. Due to good monsoon in 

major cotton growing parts of the study area and the higher prices fetched by the farmers, more acreages 

were covered by cotton in the year 2014 & 2015 (Table 1). The cotton area in the Dhule district reaches all 

time high to the tune of 344.7 thousand ha during 2015 which is 3.13% higher than the last year coverage. 

From the year 2017 to 2020 cotton area was suddenly decreases up to 217.4 thousand ha. due to deficit 

rainfall during September and October cotton plant growing season and pink bollworm infestation. 

Regression analysis of the data was carried out and it is Y = -7844 + 3.995 * Year while correlation 

coefficient value is 0.642. Year 2014 and 2015 not fit in the trend analysis. 

Trends in Production of Cotton 

The production of cotton was below 10 thousand tons up to 1990-91 but thereafter it increased to 13.07 

thousand tons during the 1994 and recorded to all time high in the year 1998 by production of 18.62 

thousand tons. Production of cotton again maintained a stagnant level of 8.55 – 9.97 thousand tons during 

2000 to 2002 owing to severe attack of disease & pests notwithstanding of high acreage. During 2000 to 

2002 the production further declined to very low mainly due to severe drought during this year. In the year 

2003-04, the production of cotton in the Dhule district was 22.3 – 20.86 thousand tons and it was increases 

to 26.4 thousand tons in the year 2006. In the year 2007 - 2012, the production has again increased to 30.72 

– 76.93 thousand tons. The progress of cotton production in the study area remained impressive from the 

year 2013 to 2017 it increases up to 104.85 thousand tons due to adoption of Bt hybrids by the farmers in the 

Dhule district and adoption of modern technologies. From the year 2018 to 2020 cotton production was 

suddenly decreases up to 65.85 thousand tons. due to deficit rainfall during September and October cotton 

plant growing season and pink bollworm infestation. All time high harvest of 104.85 thousand tons during 

2013 as against 2017 production of 102.89 thousand tons. the increase in cotton production (93.75 thousand 

tons) was also notable in the year 2018. Regression analysis of the data was carried out and it is Y = -2844 + 

1.44 * Year while correlation coefficient value is 0.630. Year 2013 and 2017 not fit in the trend analysis. 

Trends in Yield of Cotton 

The long term, yield profile of Dhule district is showing an upward trend, because this district is the most 

potential cotton growing region having the most productive soil and irrigation facility. In this zone the socio-

economic status of the agricultural community is much better as compared to the other cotton increasing 

zones of the country. In the year 1997-98, the average yield in the country was 121.79 Kg per hectare and up 

to 2002-03, it remained at balance in the year 2004-05. The Cotton yield touched the figures of 223.35 -

379.53 Kg per hectare in the year 2006- 2007 and further increased to 282.32 kg per ha during 2009. The 

cotton yield was near to world average of 715 Kg per hectare during year 2010 it again increased to 406.82   

kg per ha. Due to acceptance of Bt varieties and accelerated transfer of technology and harmonized 

development efforts made by Government and other agencies, the country has received positive results in the 

increase of cotton yield. However, up to year 2020 the cotton yield has remained at balance. In the year 2000 

cotton yield was very low its only 89.53 kg per ha. Due to severe drought condition. Regression analysis of 
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the data was carried out and it is Y = -9103 + 4.655 * Year while correlation coefficient value is 0.606. Year 

2010 and 2013 not fit in the trend analysis. 

Conclusion 

The present study concludes that cotton is very widely cultivated crop in Dhule district and area has varied 

between 60 and 344.7 thousand hectares since 1966-67 with apparent tendency to rise or fall. Introduction of 

Bt cotton has led to increase in areas and production of cotton all over Dhule district. The huge majority of 

farmers using Bt cotton are smallholder farmers who have gained economic benefits from adoption of 

genetically modified seeds of cotton. Overall, there is an increasing trend in area under cotton cultivation in 

study Area during the study period. It has been recorded many fold increase in the cotton yield from 1966-67 

to 2019-20. The yield of cotton in the study area as a whole, touched new heights as it increased from 33.33 

kg per ha to 406.82 kg per ha during the study period. The yield of the crop is concerned it hang upon the 

environment in which it is grownup and the management practices of the cropping system. It is evident from 

the analyses that production and yield of cotton has increased significantly after 2003-04 with the 

introduction of Bt cotton seeds in the study area. It is evident from the fact that cotton production in the 

Dhule district has increased from 2 thousand tons to 104.85 thousand tons over the period 1966-67 to 2019-

20. 

 

Figure 2 Trend of Cotton Area in the Dhule District 

 

Figure 3 Trend of Cotton Production in the Dhule District 
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Figure 4 Trend of Cotton Yield in the Dhule District 
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