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Abstract 

 

The present study examines the water as well as energy saving of sugarbeet vis-à-vis sugarcane crop in Punjab agriculture. It also 

compares the cost and return structure of sugarbeet and sugarcane cultivation in Punjab state so as to further strengthen the 

agricultural feasibility of sugarbeet in the country. The results revealed that growth in the sugarbeet area in World was positive till 

eighties, declined and turned negative thereafter depicting a significant decrease of 2.44 per cent per annum in the last fourteen 

years. Production does not exactly follow the same pattern as the drop in the sugarbeet area has been mitigated by significant 

increase in the yield by 2.48 per cent in the same period. Primary data pertaining to the year 2013-14 was collected using personal 

interview method from a sample of 40 sugarbeet growers scattered over 22 villages of three districts of Punjab namely Amritsar, 

Gurdaspur and Kapurthala through purposive sampling technique. The comparative economics revealed that the total variable cost 

was four times higher in sugarcane than sugarbeet whereas sugarcane crop gave much higher returns than beet crop. The per hectare 

net returns came out to be Rs. 24112 for sugarbeet where as it was Rs.100513 for sugarcane depicting a difference of Rs. 76401. 

Although the net returns were lower but the beet crop was effective in saving of irrigation water to the tune of 7020 cu.m/ha. The 

per hectare water productivity in beet crop was 13.98 kg per m3 where as in sugarcane it was 8.17 kg per m3, clearly showing that 

the productivity of sugarbeet was much higher than sugarcane crop. The important constraints in the cultivation of this crop were 

labour scarcity, high wages of hired labour, inadequate price, perishability of the crop and high incidence of insect-pest attack. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Sugar in India is made from sugarcane and sugarbeet, but sugarcane is the main and overwhelming raw material used for making 

sugar. Nowadays, sugar production as well as the consumption has been rising and in fact the rate of consumption is more than the 

production. The consumption of sugar is likely to grow at a faster pace due to improvement in living standard, change in dietary 

habits and increase in purchasing power etc. The demand of sugar in the country rose by 27.36 million tonnes in 2009-10, though 

the production of sugar in the same year hovered around 18.91 million tonnes resulting in large scale imports of sugar which has 

been increased from 0.003 million tonne in year 2000-01 to 12.81 million tonnes in year 2014-15 (Anonymous 2015). Due to 

continuous rises in the demand of sugar, India remains the net importer of sugar which results in the huge financial on the national 

exchequer. 

 According to the estimates of National Commission on Agriculture (1976), the population of India may rise to 1.4 billion by 

year 2025. The country will require nearly 49 million tonnes of sweeteners by year 2025.The productivity requirement will have 

to be 100t/ha, as sugarcane area may stabilize between 4.5 and 4.75 million hectares by 2025. It becomes a matter of concern when 

we see that the best we have achieved is about 350 million tonnes of sugarcane. There are increasing demographic pressures on 

agricultural land resulting in shrinkage of cultivable area. Therefore, unless there is a commensurate vertical increase in 

productivity per unit area and time, it would be difficult to meet the rising demand. Imbalance between the consumption and 

production call the policies which should stabilize the availability in one hand and its export in other hand. In India where sugarcane 

production sees an almost regular “boom and bust cycle,” sugarbeet can be a feasible option to supplement the future sugar demand 

along with sugarcane. Pressure on sugarcane for ethanol and limited water availability may act as limiting factors in enhancing 

sugar production solely from sugarcane. 

 Sugarbeet is the second important sugar crop after sugarcane and accounts for approximately one-fifth of the world sugar 

production. Out of the total sugar production in the world, 22 percent sugar is produced from sugarbeet and remaining comes from 

sugarcane. Most of the sugarbeet is grown for commercial sugar production, but its by products like sugarbeet pulp and molasses 

are of great use for feeding animals (Singh et al. 2013). In North India, due to scarcity of irrigation water, the area under sugarcane 

remained stagnant year after year. However, sugarbeet requires less water and matures within 6-7 months and can be a good 

substitute of sugarcane crop. It increases the operation period of the sugar mill from four months to six months in a year and will 
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also be the best alternative for crop diversification in North India (Brar et al. 2015). According to the study conducted by Sohier 

and Ouda (2001) the production of one kilogram of sugar from sugarbeet requires about 1.4 m3 of water, whereas for the production 

of same quantity of sugar from sugarcane about 4.0 m3 water is required. Moreover, the study carried out by Gupta et al. 2013 

concluded that the efficiency of water use in sugarbeet was 3.7 t sugar per ha-MI which exceeds for sugarcane which is around 1.7 

t sugar per ha-MI. Efficiency of water use for sugarbeet is higher than for sugarcane, as sugarbeet is grown in the winter period 

when irrigation losses to surface evaporation and transpiration are a lot less. 

 To promote sugarbeet crop in Punjab state, Rana Sugars Limited, Amritsar, has invested Rs 50 crores for processing sugarbeet. 

Sugarbeet not only helps diversification of agriculture in Punjab to bring the farmer out of paddy-wheat crop rotation and increasing 

their income but also save Rs 10,000 crores foreign exchange per year and serves as a supplementary crop to augment optimal 

utilization of crushing capacity of sugar mills in the state. In this backdrop the present study was planned to analyze the prospects 

of sugarbeet cultivation in Punjab and to examine comparative cost and return structure of sugarcane vis a vis sugarbeet. 

II. METHODOLOGY 

 Selection of Study Area 

A purposive sampling technique was adopted for the selection of the sample. The sugarbeet growers were identified with the help 

of the field surveyor appointed by Rana Sugar Mills Limited, Amritsar.  As sugarbeet growers were around the sugarbeet processing 

mill and were scattered in many villages, so a sample of 40 sugarbeet growers were identified for the study. These 40 sugarbeet 

growers were from three districts namely Amritsar, Gurdaspur and Kapurthala covering 22 villages. 

 Collection of Data 

Both secondary and primary data was collected to achieve the objectives of the study. The secondary data of sugarbeet and 

sugarcane crop was collected from the website of Food and Agriculture Organization of the United Nations (FAO). The trends in 

area, production and yield in world for both crops were calculated for a period of 53 years (1961-2013). The primary data were 

collected from the respondent farmers with the help of specially designed and pre-tested schedule through personal interview 

method. The information so collected related to the operational holding, cropping pattern, detailed investment cost on crops grown 

by the farmer, source of inspiration for sugarbeet cultivation, constraints faced, input used, production, price were obtained from 

the farmer. 

 Analytical Framework 

Benefit cost ratio was worked out to identify the relationship between the cost and benefits of sugarcane and sugarbeet crop. 

 Estimation of Growth 

The annual growth rates for area, production and yield of sugarbeet and sugarcane in the World were computed using the growth 

model for the different periods.  The growth model adopted in the exponential form of regression was as under: 

Yt = a bt u 

Where   Yt = Absolute value (e.g. area/production/yield of crop) for the year 't'; t = Time variable 

Log transformation of the above function is 

ln Yt = ln a + t (ln b) + e 

a = Constant 

ln b = Regression coefficient of time 

u = Error term 

Where    ln b = ln (1+r); b = 1+r, where r = CGR 

r = b – 1; r = [Antilog (ln b) - 1] 

CGR (%) = r  × 100 

The compound rates were also tested to determine their statistical significance. 

 Water Productivity 

Water productivity and economic analysis combines physical accounting of water with yield or economic output to assess how 

much value is being obtained from the use of water (Abdullaev at al., 2007). For this analysis, physical WP was calculated by 

equation given below: 

WP=Output/Q 

 Where, WP is the productivity of water in kgm-3, output is the production of crop in kilograms and Q is the water used by the 

crop (m3). Total amount of water used in sugarbeet/sugarcane crop was calculated by multiplying the discharge from the tube-well 

bore with total time taken for irrigating the crop throughout the season (total irrigation hours multiplied by volume of water drawn 

out per hour by submersible pump). The volume of water drawn out by an electric motor/ submersible pump differed with the 

horse power of the pump. The submersible motors having different horse powers were brought to the same denominator by 

allocating the weight (i.e. discharge rate in litres per second) to different horse power motors. 
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III. RESULTS AND DISCUSSION 

 Historical Perspective of Sugarbeet Crop 

Sugarbeet was first identified as a source of sugar around 1750. In 1747, Robert Marggraf, a chemist in Berlin, discovered a small 

amount of sugar in the juice of the beets, but thought that there wasn’t enough sugar to warrant developing the techniques needed 

to extract it. Fifty years later, a student of Marggraf’s Mr. Archard, rekindled the search for extraction techniques, and the 

development of beets with higher sugar content. His efforts were effective and he founded the first sugar factory, in 1802 in Kunern, 

Germany. By 1880 sugarbeet had replaced sugar cane as the main source of sugar on continental Europe. About 30 per cent of the 

world’s supply of sugar is nowadays derived from sugarbeet, the vast majority of which is produced in industrialized countries, 

while the 70 per cent remaining are derived from sugarcane, mainly produced in developing countries, under tropical climates. In 

early 1970’s, California and the desert South-West accounted for about 30 per cent of national sugarbeet production. The closing 

of the processing plants in Arizona and California in 1980’s coupled with the transition to more profitable alternative crops have 

been contributed to the subsequent drop in acreage in the region. (FAO, 2005) 

 Global Scenario of Sugarbeet Crop 

Sugarbeets and Sugarcane are two major raw material sources of manufactured sugar. The United States is the world’s fourth 

largest sugar producer, after Brazil, India and the European Union. About 144 million tonnes of sugar are produced each year in 

as many as 127 countries around the world. Roughly three-quarters of the sugar produced comes from sugar cane, the rest from 

around sugarbeet. Nearly 60 countries are cultivating sugarbeet in the world (Kumar and Pathak 2013). Sugarbeet is cultivated in 

countries with temperate climates, mainly in Western, Central and Eastern Europe and the United States, China and Japan. Sugar 

cane, in contrast, is cultivated in tropical and sub-tropical regions– mainly in Brazil, Cuba, Mexico, India and Australia. Various 

factors i.e. natural, economic and political influence the relative competiveness of sugar production in each country and region and 

determine the ability of local production to compete in the world market (Thelen, 1999) 

 
Fig. 1: Top 10 Sugarbeet producing countries in the world 

 This statistic shows the top 10 world sugarbeet producers in 2013, by production volume (Fig. 1). Russia has been ranked as 

first largest sugarbeet producing country with a production volume of about 39.32 million metric tonnes among top ten countries 

in production of sugarbeet in 2013. United States ranked at third position. China ranked at sixth with a production volume of about 

12.06 million metric tonnes. United Kingdom was at the bottom in production of sugarbeet out of these top ten countries with 8 

million metric tonnes (www.statista.com). 

 From last four decades, the area had shown negative but the sugarbeet yield and production has shown positive trend (Fig. 2). 

The growth in sugarbeet area was 0.92 per cent per annum for the period 1961-70, which significantly increased to 1.81 in 1971-

80. There after growth in area declined with maximum decline in nineties (3.48 per cent) and in the recent period from 2001 to 

2013 it was 2.44 per cent per annum (Table 1). Production does not exactly follow the same pattern as the drop in the sugar beet 

area has been mitigated by significant increase in yield by 2.48 percent in last fourteen years. On the other hand, the area and 

production under sugarcane crop has shown positive growth in all the periods. This was due to the favourable climate in tropical 

regions, assured market, well established agronomic practices, prices and increasing demand for sugar which led to increase in 

area globally. 

http://www.statista.com/
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Fig. 2: (a) Area under cultivation, (b) yield and (c) production of Sugarbeet in World, 1961 through 2013. 

Table – 1 

Period wise compound growth rate of area, production and yield of sugarbeet and sugarcane crop in World 

Period 
Sugarbeet Sugarcane 

Area Production Yield Area Production Yield 

1961-62 to 1969-70 
0.92* 

(0.62) 

4.96*** 

(0.14) 

3.99*** 

(0.78) 

1.99** 

(0.58) 

3.16*** 

(0.58) 

1.16*** 

(0.21) 

1971-72 to 1979-80 
1.81*** 

(0.53) 

2.14*** 

(0.75) 

0.32NS 

(0.47) 

2.83*** 

(0.31) 

3.64NS 

(0.45) 

0.79*** 

(0.15) 

1981-82 to 1989-90 -0.68*** 0.94** 1.64*** 1.89*** 2.42*** 0.52*** 
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(0.16) (0.34) (0.27) (0.29) (0.33) (0.15) 

1991-92 to 1999-2000 
-3.68*** 

(0.30) 

-1.15*** 

(0.31) 

2.63*** 

(0.48) 

1.26*** 

(0.29) 

2.32*** 

(0.44) 

1.05*** 

(0.20) 

2001-02 to 2012-13 
-2.44*** 

(0.54) 

-0.02NS 

(0.48) 

2.48*** 

(0.49) 

2.74*** 

(0.27) 

3.62*** 

(0.34) 

0.82*** 

(0.14) 

***, **, * indicates significance level at 1,5 and 10 per cent respectively, NS means non- significant 

 Indian Scenario 

Sugarbeet cultivation has been initiated in India from year 1950 through exploratory trials carried out by Indian Institute of 

Sugarcane Research, Lucknow, India. It was observed that sugarbeet could be grown in the Rabi season in the plains of North 

India for its roots which contain 13 to 15 per cent sugar and the seed crop can be grown in the hills above an altitude of 5000. An 

All India Coordinated Project was launched by the ICAR in 1971 to carry out multi-location research on sugarbeet and concurrent 

with this was the establishment of a sugarcane-cum-sugarbeet sugar factory at Sriganganagar in Rajasthan. The project and the 

factory were operational for nearly three decades and the crop was well established in that area. However, there was no expansion 

in the area as no new sugar factory with additional machinery required to process sugarbeet came up. The situation has been 

confounded by no government policy of incentive for setting up a washing, slicing and diffusion plant in the existing sugarcane 

factories.  India stands to gain from capitalizing on the potential of sugarbeet for sugar, ethanol and fodder. It offers to enhance the 

livelihood options of hill farmers by growing the required sugarbeet seed in India. Sugarbeet being a halophyte can bring under 

cultivation a large area afflicted with salinity in the country (Pathak et al 2014) 

 Consumption and Production Scenario: World vs India 

Globally sugar consumption has increased while production has decelerated. In the year 2009-10, the production and consumption 

of sugar was 153.4 and 154.1 million metric tonnes respectively (Fig 3). Both production and consumption of sugar had increased 

till 2012-13 but rate of increase in production slowed down thereafter, the figure hovering around 172.5 million metric tonnes in 

2014-15 whereas the consumption reached to 171 million metric tonnes. 

 
Fig 3: Production and consumption of sugarbeet crop in world 

 The per capita consumption of white sugar has increased drastically in India as well. The per capita annual consumption of sugar 

in India was 7 kg in 1980-81, 13 kg in 1990-91, which increased to 16 kg in 2000-01 and lastly 17 kg in 2010-11. There was no 

export of sugar from India in 2010-11, whereas the import of sugar accounted for 500 thousand metric tonnes. So, India is a net 

importer of sugar from last two financial years i.e. 2009 through 2011. Sugarbeet accounts for 45 per cent of world total sugar 

production and in addition provides several bi-products like ethanol and cattle feed. The molasses after crushing can be used in 

pharmaceutical industry. 

 With the increasing population the demand for sugar will increase further which can be met from cultivating sugarbeet as well. 

The crop has good prospects for bridging the gap between present sugar production and anticipated national sugar requirement. 
There is no doubt that besides sugarcane, sugarbeet is capable of occupying an important place in sugar economy of the country. 

 Cropping Pattern of the Sample Farmers 

The cropping pattern of the sample farmers has been depicted in Table 2. Paddy was the predominant crop during kharif, covering 

an area of 76.54 per cent. Sugarcane and maize also covered a considerable kharif area i.e. 10.78 and 6.07 per cent respectively. 
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Table – 2 

Cropping pattern of the sample farmers, Punjab, 2013-14 

Crop Area (hectares) Percentage 

Kharif 

Paddy 7.31 76.54 

Maize 0.58 6.07 

Sugarcane 1.03 10.78 

Fodder 0.38 3.98 

Others* 0.25 2.62 

Total operational Area 9.55 100 

Rabi 

Wheat 5.18 54.24 

Potato 1.68 17.59 

Sugarbeet 0.93 9.74 

Sugarcane 1.03 10.78 

Fodder 0.39 4.08 

Others* 0.34 3.56 

Total operational Area 9.55 100 

* Others in kharif season include vegetables like okra, brinjal and bitterguord whereas in rabi season includes crops such as cauliflower and 

sarson respectively 

 On an average, fodder and other crops like vegetables etc. were grown on 0.38 acre and 0.25 acre respectively, constituting 3.98 

and 2.62 per cent of kharif area respectively. In rabi season, wheat crop occupied about 54.24 per cent of the total rabi cropped 

area. Potato was the next important crop covering about 17.59 per cent of the rabi cropped area, followed by 10.78 per cent under 

sugarcane crop and 9.74 per cent under sugarbeet crop. In rabi season as well, fodder and other crops constituted 3-4 per cent of 

rabi cropped area respectively. 

 Time of Sowing, Harvesting and Yield of Sugarbeet Crop 

Planting dates plays an important role for germination, growth, yield and root quality of sugarbeet plants. There was too much 

variation in the time of sowing of sugarbeet crop i.e. from first fortnight of November to first fort night of January. The highest 

proportions of sample farmers, i.e. 32.5 per cent sow their crop in second fort night of November. Only 7 farmers out of 40, planted 

sugarbeet in first fort night of November. 

 The average yield was higher for the sample farmers which went for early sowing of crop. As the planting time descends from 

November to January, the average yield decreases. This implies that the early sown sugarbeet crop gave better yield as compared 

to late sown crop (Table 3). The same results has been observed by the Metcalfe and Elkins (1980); Amin et al. (1989). They have 

concluded that early planting seems to be provide more time for vegetative growth before onset of winter, checks the growth in 

favour of sugar accumulation in roots, observed statistically non significant differences between 1st and 15th October sown crop  

w.r.t. yield and quality parameters. Further delay in sowing of crop resulted in reduced yield and quality of sugarbeet. 

 Further, it has been observed that the sample farmers harvested the crop during the months of April and May. The proportion of 

farmers who followed different time for harvesting depicted that about one-third of the farmers (35 per cent) harvest their crop in 

between 21 April to 30 April followed by 25 per cent of the farmers who harvested their crop from 1 May to 10 May. 

 Many environmental and agronomic factors influence sugarbeet yield and quality. Environmental conditions namely 

temperature, solar radiation and sunshine hour etc. influence the plant growth and development. Sugarbeets emerge faster when 

the air and soil temperature ranges between 15 to 250 C. Temperatures above 30o C retard sugar accumulation. (Khan, 1992; 

Copeland et al. 2001). The average yield was higher for the sample farmers who harvested during the month of April in comparison 

to those who harvested their crop during the month of May. This implies that to get higher yield the crop should be harvested in 

April than in May. There was a huge variation in yield of sugarbeet crop which varied from 234 to 750 quintals per hectare. This 

was due to lack of technical know how about the crop. The productivity of the crop varied from 250 to 500 quintals per hectare for 

65 per cent of the sample farmers. Only 9 farmers out of 40 got average yield of more than 500 quintals per hectare. 
Table – 3 

Time of sowing, harvesting and yield of sugarbeet crop by sample farmers in Punjab, 2013-14 

Particulars Number of farmers Average yield (quintals per hectare) 

Time of Sowing 

1-15 November 7 (17.5) 539.27 

16-30 November 13 (32.5) 458.65 

1-15 December 10 (25.0) 355.50 

16-31 December 6 (15.0) 257.92 

1-15 January 4 (10.0) 380.62 

Time of harvesting 

10-20 April 9 (22.5) 494.45 

21-30 April 14 (35.0) 452.67 

1-10 May 10 (25.0) 321.50 
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11-20 May 5 (12.5) 329.50 

21-31 May 2 (5.0) 356.25 

Yield (in quintals) 

Less than 250 5 (12.5) 234.50 

250-375 13 (32.5) 326.92 

375-500 13 (32.5) 429.05 

500-625 8 (20.0) 576.58 

Above 625 1 (2.5) 750.00 

Total 40 (100.0)  

Figures in parentheses are percentages to total number of farmers 

 Comparative Economics of Sugarbeet and Sugarcane Crop 

The operational cost of sugarbeet and sugarcane planted was compared to visualize the difference in cost which revealed that the 

total variable cost was four times higher in sugarcane than sugarbeet (Table 4). The cost of seed was much more in sugarcane 

cultivation than sugarbeet, about seventeen times more with the sample farmers. A major difference of Rs. 49056 was observed in 

the cost of human labour, whereas cost of plant protection chemicals was a little bit more in sugarbeet cultivation as compared to 

sugarcane crop. In the nut shell, the operational cost incurred on all inputs was much higher in sugarcane crop than sugarbeet. This 

is mainly due to longer duration of the crop as it remains in the field for one whole year. 
Table – 4 

Comparative economics of sugarbeet and sugarcane on sample farms in Punjab, 2013-14 

Particulars Sugarbeet Sugarcane Difference 

Human Labour 16569 65625 -49056 

Machine labour 5653 28938 -23285 

Seed 1500 24470 -22970 

Manures & Fertilizers 7856 3815 4041 

Agric chemical/ weedicides 1708 4985 -3277 

Irrigation - 1600 -1600 

Interest @9% per half of the period of crop on operational cost 1498 5824 -4326 

Total Variable Cost 34784 135257 -100473 

Yield-Main product, qtl/ha 409 813 -404 

Price-Main product, Rs./qtl 144 290 -146 

Gross Returns, Rs./ha 58896 235770 -176874 

Returns over variable cost, Rs./ha 24112 100513 -76401 

Benefit-cost ratio 1.69 1.74 -0.05 

The cost and return structure of sugarcane refers to sugarcane planted 

 But on the other hand, sugarcane gave much higher returns than the beet crop due to varietal development, extensive research, 

well established agronomic practices and assured prices. The overall average production (i.e. yield) of sugarcane and sugarbeet 

came out to be 813 quintals and 409 quintals per hectare respectively, the yield of cane being exactly double than the beet crop 

(Table 5). Thus the overall gross returns came out to be Rs. 235770 per hectare in sugarcane and Rs. 58896 per hectare in sugarbeet. 

The sugarcane crop provides a well-established market in Punjab State due to good number of sugarcane processing mills in the 

state. 

 On the other side, the reason for sugarbeet not picking up commercially is mainly the lack of market. Since it is an industrial 

crop, no incentives have been given to the sugar industry for installing the additional machinery. Sugarbeet unlike sugarcane cannot 

be processed from gur rather it needs additional plant for vacuum–pan sugar production. The commercial cultivation is possible 

only around the processing units. Sugarbeet roots deteriorate faster after harvesting and has to be transported to the sugar mills 

within a day. Due to lack of technical know-how about the crop, the sample farmers could not maintain the beet quality and 

moisture content, as such were not able to fetch more price from the beet crop which led to low profitability than sugarcane. 

 The average yield of sugarbeet came out to be 409 quintals whereas for the most successful sugarbeet grower it was 750 quintals 

nearly same as sugarcane crop. Among the sample farmers, based on returns to variable cost, the most successful farmer was 

identified as S. Karamjit Singh of village Sardulapur, district Kapurthala, 33 years old, having diploma in agriculture, cultivating 

70 acres of land; of which 2 acres was under sugarbeet cultivation. He had sown SZ-35 variety of sugarbeet with 1 kg seed per 

acre. The yield came out to be 750 quintals per hectare which was 83.37 per cent higher than the yield of average sugarbeet 

producer. The price realized was Rs. 135 for most successful sugarbeet grower which was 6.25 per cent lower than the average 

sugarbeet price (table 5). 
Table – 5 

Returns from the most successful and least successful sugarbeet growers, Punjab, 2013-14 (Rupee per hectare) 

Particulars Most successful grower Least successful grower Average value 

Yield (quintals) 750 (83.37) 225 (-44.98) 409 

Price 135 (-6.25) 150 (4.16) 144 

Gross returns 101250 (71.91) 33750 (-42.69) 58896 

Variable cost 35595 (2.33) 32854 (-5.54) 34784 

Returns over variable cost 65655 (172.29) 896 (-96.28) 24112 
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Figures in parantheses are differences over average values 

 All the sample farmers were not paid according to the buyback prices fixed during the sowing of the crop. The farmers were 

told that they will be paid a price equivalent to 55 quintals of wheat price per hectare, as wheat is the main competing crop. But on 

reality they were not paid as per the contract. So, all the farmers reported inadequate price or low price as one of the main problem 

in marketing of sugarbeet crop. 

 Sugarbeet crop was effective in saving of irrigation water to the tune of 7020 cu.m/ha (Table 6). It is due to the fact that in case 

of sugarcane planted, total 17 irrigations on an average were applied by the sample farmers whereas in case of beet crop only 5 

irrigations were applied by them including pre-sowing irrigation. The per hectare water productivity in beet crop was 13.98 kg per 

m3 and in sugarcane it was 8.17 kg per m3, clearly showed that the productivity of sugarbeet was much more higher than the 

sugarcane. About 1119 kwh energy was saved in sugarbeet as compared to sugarcane. 
Table – 6 

Water productivity and energy saving of sugarbeet vis-à-vis sugarcane crop among sample farmers, Punjab, 2013-14 

Particulars Sugarbeet Sugarcane Difference (sugarbeet over sugarcane) 

Water-use (cu.m/ha) 2925 9945 -7020 

Yield  (kg/ha) 40900 81300 -40400 

Water productivity  (kg/m3) 13.98 8.17 5.81 

Energy-use  (kWh/ ha) 466.25 1585.25 -1119 

 Constraints 

The perusal of Table 7 indicated that the main production problem of the sugarbeet farmer was high cost of production and high 

wages of hired labour and low price. As much as 77.5 per cent of them reported that they faced the problem of labour scarcity, 

while 65 per cent of sugarbeet growers reported that they faced the problem of high incidence of insect-pest attack. 
Table – 7 

Major constraints confronted in sugarbeet cultivation by sample farmers in Punjab, 2013-14 (multiple response) 

Constraints Number Percentage 

Labour scarcity 31 77.5 

Perishability 25 62.5 

High incidence of insect-pest attack 26 65.0 

High wages of hired labour 32 80.0 

Late payment 25 62.5 

Low  price 40 100.0 

IV. CONCLUSION 

The growth in sugarbeet area was positive and highly significant in the World till eighties, there after growth in area declined with 

maximum decline in nineties (3.48 per cent) and in the recent period from 2001 to 2013 it was 2.44 per cent per annum.  Moreover, 

the decadal picture shows that global yield hovered around 3 per cent per annum respectively in half a century. On the other hand, 

the area and production under sugarcane crop has shown positive growth in all the periods mainly due to varietal development 

through extensive research and development leading to high yield, assured market and high prices. The comparative economics of 

sugarbeet and sugarcane crop revealed that sugarcane planted gave much higher returns than beet crop; more than four times the 

beet crop. The overall average production (i.e. yield) of sugarcane and sugarbeet came out to be 813 quintals and 409 quintals per 

hectare respectively, the yield of cane being exactly double than the beet crop.  But, sugarbeet crop was effective in saving 30 per 

cent of irrigation water as compared to sugarcane. The per hectare water productivity in beet crop was 13.98 kg per m3     where as 

in sugarcane it was 8.17 kg per m3, depicting that by using one thousand litres of water 13.98 kg of sugarbeet can be  produced 

whereas the same amount of water will produce only 8.17 kg of sugarcane. The selected farmers of Kapurthala district were keen 

observers of this new crop, worked very hard during initial or vegetative stages of the crop, monitored the crop regularly and due 

to this fact the yield of all the farmers in this district was more than the farmers of Amritsar and Gurdaspur districts. The important 

constraints in the cultivation of this crop were labour scarcity, high wages of hired labour, perishability of the crop and high 

incidence of insect-pest attack. To increase acreage under this crop, the existing sugar mills have to be strengthened with additional 

machinery for processing sugar through sugarbeet which will in turn also increase the sugar crushing capacity of sugar mills. As 

the crop is highly perishable, to maintain its beet quality and moisture content, so that crop can fetch more price, cold storages at 

village level needs to be established. Lack of market and inadequate prices are the main hindrances in this crop, hence, contract 

farming model where various stakeholders commit themselves to their specific role in the entire venture will reap fruits only in 

case farmers get proper prices and technical know-how of the crop. 

*This paper has been reproduced from M.Sc. thesis titled, “Prospects of Sugarbeet Cultivation in Punjab: An Economic Analysis” 

submitted to Punjab Agricultural University, Ludhiana, Punjab, 2015 
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