
INTRODUCTION

Sugarcane is important cash crop of primary sector grown in India. Sugarcane cultivation and
development of sugar industry runs parallel to the growth of human civilization and is as old as
agriculture. The average sugarcane yield in the country plays a vital role towards socio-economic
development of the rural areas by mobilizing rural resources and generating higher income and
employment opportunities. About 7.5% of the rural population, covering about 60 million sugarcane
farmers is dependent and a large number of agricultural labors are involved in sugarcane cultivation,
harvesting and ancillary activities1. Therefore in the current day rural economy set up sugarcane
cultivation and sugar industry has been focal point for socio-economic development in rural areas
by mobilizing rural resources, generating employment and higher income, transport and communication
facilities. About 7 million sugarcane farmers and large number of agricultural laborers are involved
in sugar cane cultivation and ancillary activities. Apart from this, the sugar industry provides
employment to 5 lakh skilled and semi skilled workers in rural areas.
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ABSTRACT
Sugarcane is one of the most important cash crop in the world economy, as it is the most prominent and
ancient source of sugar used by mankind. Historically sugarcane (Saccharum barberi) is native of
India as well as sugarcane (Saccharum officinarum) is originated in New Guinea. Sugarcane is known
to be thriving well in Brazil, India, Australia, Cuba, USA, Philippines, USSR and Indonesia. The data
were obtained for the period of 55 years beginning with 1960-61 to 2015-16. The trend of India’s
decadal growth rate is different from the trend of world’s decadal growth rate. It has been increasing till
liberalization period and after that it has been starting to decline and reached at 15%. But it was taken
u turn from the year 2000 with higher speed and reached at 42.67%. The variability in area under
sugarcane production is measured by dividing the total study period in to pre liberalization (1960-61 to
1990-91) and post liberalization (1990-91 to 2015-16). During pre-liberalization the variability in area
under the sugarcane is 22.30% i.e. higher than the post liberalization period.

Key Words : Cash crop, Sugarcane, Decadal growth rate, Variability

RESEARCH PAPER
ISSN : 2394-1405 (Print)

Received : 06.09.2018; Revised : 14.09.2018; Accepted : 08.10.2018

International Journal of Applied Social Science
Volume 5 (11), November (2018) : 1838-1847

How to cite this Article: Gupta, Nisha (2018). ‘Sugarcane’ A mojor cash crops of India: A SWOT analysis. Internat.
J. Appl. Soc. Sci., 5 (11) : 1838-1847.

1. AIORP(S) Technical Bulletin No.1



Internat. J. Appl. Soc. Sci. | Nov., 2018 | 5 (11) (1839)

Under warm humid conditions, it can continue its growth. A mean temperature of 28-320 C is
best suited growth of sugarcane. Higher temperature above 450 C reduces tillering and arrests its
growth, whereas temperatures below 200 C may slow down the growth. The areas with a minimum
temperature < 50% during growing season is not suitable for sugarcane cultivation.

Irrigation water depth of 7-8 cm is recommended. Irrigate the crop depending upon the need
during different phases of the crop. For example, in tropical area, irrigations are to be given once in
7 days during germination phase (1 –35 days after planting), once in 10 days during tillering phase
(36 – 100 days after planting), again once in 7 days during grand growth phase (101-270 days after
planting) and once in 15 days during maturity phase (271 days after planting up to harvest) adjusting
it to the rain fall pattern of the area. Generally, sugarcane crop requires 6-8 irrigations in subtropical
region whereas in tropical region number of irrigation may range from 20-36 because of climatic
conditions, annual rainfall of that region, planting season, and crop duration, soil type etc.

The annual water requirement of this crop in sub tropical states is 1400- 1500 mm.

Objectives:
1. To discuss the current scenario, growth rate and countries share of sugarcane cash crop in

world.
2. To highlights the present scenario and growth rate of sugarcane cash crop in India.
3. To study the trend pattern, variability and Correlation among the variables in Area and

Production of Sugarcane crop in India.
4. To develop a relationship between Area and Production of Sugarcane in India.
5. To examine the strength, weakness, opportunities and threat for sugarcane cash crop in

India.

Hypothesis:
1. H0: Area, Production and Yielding for Sugarcane have been stagnant in India.

H1: Area, Production and Yielding for Sugarcane are statistically significantly changing in
India.

2. H0: Area and Production and Area and Productivity of Sugarcane are independent to each
other in India.
H1: Area and Production and Area and Productivity of Sugarcane are statistically
significantly correlated to each other in India.

METHODOLOGY
This paper is based on secondary data that was collected from FAO stat. Time Series data

(1961-2016) has been used in this paper.

RESULTS AND DISCUSSION
Sugar cane is grown in over 110 countries with total production of 1,890,661,751 tons in 2016,

more than four times from the year of 1961 (447,977,522). There are many fluctuations seem in
previous five decades. After that, it has increasing trend from 1961 to till now (Fig. 1).

Table 1 show that the decadal growth rate of sugarcane production in world as well as in
India. World has highest decadal growth rate in 70’s period while it was declined in 80’s. 90’s
period was the worst period for sugarcane. The decadal growth rate has been reached at 15.71%.
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But it was taken u turn from the year 2000 with higher speed and reached at 42.67%.

Fig. 1 : World production of sugarcane

Table 1: Decadal growth rate of sugarcane production 
World production Growth Rate of World 

production 
India production Growth rate of India 

production 
  
Year 

Value Rate of change Value Rate of change 
1961 447,977,522  110,001,008  
1971 582,105,426 29.94 126,368,000 14.88 
1981 799,604,214 37.36 154,248,000 22.06 
1991 1,086,955,621 35.94 241,045,504 56.27 
2001 1,257,665,371 15.71 295,956,000 22.78 
2011 1,794,327,152 42.67 342,382,016 15.69 
 

While the trend of India’s decadal growth rate is differ from the trend of world’s decadal
growth rate. It has been increasing till liberalization period and after that it has been starting to
decline and reached at 15%.

Fig. 2 shows the comparative study of the country’s share of sugarcane production in the
world sugarcane production among top six countries in the world. Brazil occupied first position
followed by India from 1991. Before 1991, India has first position followed by Brazil. Now Brazil
has 40.66% (in 2016) while India has 18.43 in same year. China has still on third position since
1981. Its share has been increasing till now. It has 6.51 % in 2016 whereas Thailand has last
position among them now it maintain at fourth position after 1991. Pakistan share has been stagnant
while the share of Mexico has been declining since 1971. Now the share of Thailand, Pakistan and
Mexico is 4.63%, 3.46% and 2.99%, respectively.
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Same features are also founded in the country’s share of Sugarcane Area from the world
sugarcane area (Fig. 3) except one thing. Brazil over take the India’s share since 1981. In all
decades, the share of Brazil has been increasing. Now it has 38.19% in 2016 than 15.34% in 1961
while India’s share has declined. Now it has only 18.49% than 27.08 in 1961.

Fig. 2 : Share of top six countries in world sugarcane production

Fig. 3 : Share of top six countries in world sugarcane area

Present scenario of sugarcane in India :
Sugarcane production is 348,448,000 tons, area is 4,950,000 hectare and yield is 703,935 tons

/ hectare in 2016. Table 2 shows the present scenario and growth rate of sugarcane in India.
The highest growth rate in area of sugarcane can be seen in 80’s period. Before and after

that, it has been decreasing. Same growth rate can be seen in the production of sugarcane in India.
Highest growth rate in yielding of sugarcane in India can be seen in 70’s period. Before that it has
been increasing and after 70’s, it has been decreasing.

NISHA GUPTA



(1842) Internat. J. Appl. Soc. Sci. | Nov., 2018 | 5 (11)

Trend pattern in area and production of sugarcane crop in India :
Table 3 shows the individual estimated equation for area and production of Indian sugarcane

crop in the respect of time. The estimated values of parameters are significant. The adjusted R2

gives us some idea of how well on model generalizes and ideally we would like its value to be the
same, or very close to, the value of R2. Change in R2 is significant because the probability of value
of F-ratio is less than 0.001 (p<0.001). Individual trends can be shown in the Fig. 4 and 5.

Table 2 : Indian sugarcane area, production and yield and its Decadal growth rate 
Year Area Decadal 

growth rate 
Production Decadal 

growth rate 
Yield Decadal 

growth rate 
1961 2,413,000  110,001,008  455,868  
1971 2,615,000 8.37 126,368,000 14.88 483,243 6.01 
1981 2,666,600 1.97 154,248,000 22.06 578,444 19.70 
1991 3,686,000 38.23 241,045,504 56.27 653,949 13.05 
2001 4,315,700 17.08 295,956,000 22.78 685,766 4.87 
2011 4,944,390 14.57 342,382,016 15.69 692,466 0.98 
2016 4,950,000  348,448,000  703,935  
 

Table 3: Estimated equation and related values 
Parameters value Godness of fit 

Sr. 
No. 

Estimated 
equation S.E. T values Significance 

value 
R R2 F ratio Significance 

value 
.001 23.507 .000 1. A= 2195791.75* 

exp (0.015 * t) 46588.436 47.132 .000 
0.83 0.68 51.65 .000 

.001 26.750 .000 2. P= 97393639.10* 
exp (0.025 * t) 2972354.159 32.766 .000 

.785 .616 38.50 .000 

 

Therefore it can be said that Area, Production and Yielding for Sugarcane are statistically
significantly changing in India (First Alternative Hypothesis is accepted).

 

Fig. 4 : Area
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Relationship between area and production as well as between area and productivity:
The variability in area, production and yield of sugarcane during overall study period and

during two periods was determined through coefficient of variation and the results are presented in
Table 4. The variability in area under the sugarcane cultivation in the India is estimated to be
24.52% during overall period of the study. During pre-liberalization the variability in area under the
sugarcane is 12.32% and post liberalization is 12.46%. Mostly in both period variability is same.

The variability in production under the sugarcane cultivation in the India is estimated to be
36.79% during overall period of the study. During pre-liberalization the variability in area under the
sugarcane is 22.30% i.e. higher than the post liberalization 14.80%. Due to high variability in the
production of sugarcane in the India, farmers and government unable to plan for processing industry
in the India.

The variability in yield under the sugarcane cultivation in the India is estimated to be 15.01%
during overall period of the study. During pre-liberalization the variability in area under the sugarcane
is 11.56% and post liberalization 5.01%.

Fig. 5 : Production of sugarcane

Table 4 : Variability in Indian sugarcane variables 
Statistics values Variables Statistics name 

Pre liberalization 
(1965-1990) 

Post Liberalization 
(1991-2016) 

Overall 
Period 

Mean 2,842,904 4,340,873 3,591,888 
SD 350234.98 541074.5213 880691.50 

Area 

CV in % 12.32 12.46 24.52 
Mean 152,026,002 296,053,587 224,039,794 
SD 33904207.99 43829660.46 82418664.51 

Production 

CV in % 22.30 14.80 36.79 
Mean 529,233 680,655 604,944 
SD 61177.56 34092.33 90823.60 

Yield 

CV in % 11.56 5.01 15.01 
 

It is clear that due to fluctuation in area under sugarcane may affect the lower variability in
sugarcane yield resulting to overall production of the country or this production may be due to
fluctuation in irrigation, rainfall and their disturbance pattern. Therefore correlation between area
and production and area and yield are seen in the Table 5.
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Table 5 : Correlation  in Indian sugarcane variables 
Variables Statistics name Statistics values (At 5% two-tailed) 

R 0.968 Area and production 
Significance .000 

R 0.476 Area and yield 
Significance .014 

 
Therefore it can be said that Area and Production and Area and Productivity of Sugarcane

are statistically significantly correlated to each other in India (Second Alternative Hypothesis is
accepted).

Estimated regression between area and production :
After finding significant and highly correlation between Area and Production, best estimated

equation is-

Production=A*Exp (B* Area)
where A= 91.593 and B=0.000 that are significant.

(5.923) (0.000)

SWOT analysis :
In India, sugarcane is the key raw material, planted once a year during January to March. It is

the major cost driver for the production of sugar. It being an agricultural crop is subject to the
unpredictable vagaries of nature, yielding either a bumper crop or a massive shortfall in its cultivation
from year to year.

– Broadly there are two distinct agro-climatic regions of sugarcane cultivation in India, viz.,
tropical and subtropical regions.

– However, five agro-climatic zones have been identified mainly for the purpose of varietal
development. They are:

1. North Western Zone
2. North Central Zone
3. North Eastern Zone
4. Peninsular Zone
5. Coastal Zone.

Tropical sugarcane region:
– The tropical sugarcane region consists of sugarcane agro climatic zone 4 (peninsular zone)

and 5 (Coastal zone) which includes the States of Maharashtra, Andhra Pradesh, Tamil
Nadu, Karnataka, Gujarat, Madhya Pradesh, Goa, Pondicherry and Kerala.

– In the tropical region, sugarcane gets more or less ideal climatic conditions for its growth.
Tropical region has about 45% area and contributes 55% of the total sugarcane production
in the country. The productivities are higher.

– Moisture stress during the early part of the cane growths mostly during March to June is
an important problem.

– Smut and red rot are important disease affecting sugarcane production the plateau region
and coastal areas, respectively.
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Sub-tropical sugarcane region :
– Sub-tropical region accounts for 55% area and shares 45% of total production of sugarcane.
– Extremes of climate are the characteristic feature of this region.
– During April to June, the weather is very hot and dry.
– July to October is rainy season accounting for most of the rainfall from SW monsoon rains.
– December and January are the very cold month’s temperature touching subzero levels in

many places.
– November to March is cool months with clear sky.
– Several pests and diseases, particularly red rot and top borer and Pyrilla are common and

serious problem. The cane yields are lower in the subtropics due to short growing season,
moisture stress, more pest and disease problem, floods and water logging and very poor
ratoons.

Strenghten :
* Sugarcane occupies a commanding position of an agro-industrial crop of the country covering

around 5.0 million hectares. Sugarcane provides raw material for sugar industry which is
the second largest agro-based industry after textile. About 527 working sugar factories
with total installed annual sugar production capacity of about 242 lakh tones are located in
the country during 2015-16.

* The sugar industry is instrumental in generating the sizable employment in the rural sector.
The sugar industry in India has been a focal point for socio-economic development in the
rural areas by mobilizing rural resources, generating employment and enhancing farm income.
Some of the sugar factories have also diversified on byproduct basis and have invested and
put up distilleries, organic chemical plants, paper and cogeneration plant.

* The average cane yields of the major States of the region (Maharashtra, Tamil Nadu,
Karnataka, Andhra Pradesh and Gujarat) are around 80 tons per hectare.

* The average yield of the four major States is around 55 tons per hectare in sub-tropical
region.

* In India, there are number of varieties available based on suitability of different States of
the country. For example in Maharashtra CoC671 and Co86032 and in the drier parts of
Tamil Nadu Co86032 are found to be the best varieties for high productivity and sugar
recovery. List of varieties released for commercial cultivation in different States is given
below. Uttar Pradesh: CoS-687, CoS-87216, CoPlant-84211, CoS-767, CoS-802, CoS7918,
CoS-8315, CoS-8432 Bihar: Bo-90, Bo-99, C0S-87268, Bo-104, CoS-767, Bo-109, Bo-
106, Bo-128 Assam: Co-1008, Co BLN-9102,Co BLN-9130, Co-6907, Co- 8315, Co-1132,
Cajor-1&2 Haryana: CoJ-58, CoJ-83, Co -7717, CoJ-64, CoS-8436, CoS-767, CoLK-8001,
Co-975 Gujarat: Co-671, Co-85004, CoC-86008, Co-86032, Co-8021, CoLK- 8001
Maharashtra: CoC-671, Co-86032, Co-8014, Co-85004 Karnataka: CoC-671, Co-91002,
Co-86032, Co-8011, Co-87044 Andhra Pradesh: CoC-85038, CoA07706, CoV-92103, CoA-
8801, CoA- 89082, Co-8504 Tamil Nadu: CoC-95071, CoC-671, CoJ-86141, Co-86032,
Co-86249, CoC-93076.

Weakness :
* Due to fluctuation in area under sugarcane may affect the lower variability in sugarcane

yield resulting to overall production of the country or this production may be due to fluctuation
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in irrigation, rainfall and their disturbance pattern.
* Due to scarcity of irrigation, extension of sugarcane cultivation to less fertile soils the crop

yields have also stagnated. All these factors miserably affected the economy of sugarcane
farmers in India.

* The N-W has very low temperature in December-January which often causes frost. During
May and June, the temperatures are extremely high. Because of extremes of weather, the
active sugarcane growth is restricted to 4-5 months only.

Opportunities:
* Sugar cane products include table sugar, Falernum, molasses, rum, cachaça (the national

spirit of Brazil), and ethanol. The biogases that remain after sugar cane crushing may be
burned to provide heat and electricity. It may also, because of its high cellulose content,
serve as raw material for paper, cardboard, and eating utensils that, because they are the
by-products, may be branded as “environment friendly.”

* Long hours of sunshine, cool nights with clear skies and the latitudinal position of this area
are highly favorable for sugar accumulation in tropical region.

* Sugarcane is the main source of sugar (80%) globally and holds a prominent position as a
cash crop. It is one of the main crops of earning foreign exchange. The sugar juice is used
for making white sugar, brown sugar (khandsari) and jaggery (gur). The main by-products
of sugarcane industry are bagasse and molasses. bre  Bagasse is mainly used as fuel. It is
also used for production of compressed board paper, plastic and others. Molasses is used
in distilleries for the manufacturing of ethyl alcohol, butyl alcohol, citric acid etc. Rum is the
best potable spirit made from molasses. Molasses is also used as an additive to feeds for
livestock. Press mud can be used as soil amendment in saline and alkali soils. Green tops of
cane are good source of fodder for cattle.

* India is the second largest producer and the largest consumer of sugar in the world. India
contributes about 15 per cent of world sugar production and has annual production of about
25-28 million tonnes in recent past. Presently, about 5 million hectares of land is under
sugarcane cultivation with annual production of about 356 million tonnes and average yield
of around 71 tonnes per hectare in TE 2015-16. Sugarcane contributes about 5 per cent to
the total value of output from agriculture and accounts for about 2.6 per cent of gross
cropped area. About 50 million sugarcane farmers and a large number of agricultural
labourers are involved in sugarcane cultivation and ancillary activities, therefore, the sector
is an important driver of rural economy.

Threats :
* India is the second largest producer of this popular cash crop. It has one of the longest

growing periods and its growth can come to an untimely halt if there is a shortage of water.
Generally crops require 300-500mm of rainfall/water for their growth; however, sugar
cane requires 1,500-2,500mm of rainfall/water to complete the growth cycle. Therefore,
the crop requires 1500-3000 liters of water to produce a kilo of sugarcane! In India, Uttar
Pradesh, Maharashtra, Karnataka, Tamil Nadu, Andhra Pradesh, Bihar, Gujarat, Haryana,
Uttarakhand, and Punjab are the major producers of this crop.

* Floods, water logging diseases such as red rot are the main problems in tropical region.
* Among the pests, early shoot borer, particularly in the late planted crops, is considerably

‘SUGARCANE’ A MOJOR CASH CROPS OF INDIA: A SWOT ANALYSIS



Internat. J. Appl. Soc. Sci. | Nov., 2018 | 5 (11) (1847)

serious in tropical region.
* In Eastern U.P., Bihar and West Bengal, sugarcane suffers due to floods and water logging

during monsoon months in sub-tropical region.

Conclusion :
At last, it can be concluded that –
– Micro irrigation system in sugarcane crop should be used in India.
– Eco-Friendly pesticides should be used.
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