Sugarcane (Saccharum officinarum)

Introduction

Sugarcane is the main sugar producing crop that contributes nearly 95% to the global sugar pool. Sugarcane is the native of India. Besides India which is major producer of sugarcane and sugar in the world, it is grown mainly in Brazil, Cuba, Pakistan, Thailand, Philippines, Argentina, Colombia, Indonesia and South Africa. In India it occupies 3.0% (4.36 million ha) of the total cropped area. Sugar industry is one of the largest agro-processing industry, next only to cotton textiles. There are about 414 sugar mills producing 20.14 million tons (2002-03) of sugar. In India Uttar Pradesh is the major sugarcane growing state, contributing about 48% of the area and 40% of the production. Other important cane growing states are Karnataka, Maharashtra, Andhra Pradesh, Tamilnadu and Bihar. In terms of productivity Tamilnadu ranks first with average productivity of about 110 t/ha followed by Maharashtra (80t/ha) and Andhra Pradesh (72t/ha) against a national average of 69t/ha. Maharashtra is the second largest producer of sugarcane after Uttar Pradesh in area and after Tamilnadu in productivity. In India sugarcane is mainly used for the production of white sugar (50%), Gur and Khandsari (40%). Molasses, an important by-product of sugar industry is used for alcohol production.

Climate and Soil requirement

Sugarcane is a long duration, high water and high nutrient-demanding crop. Sugarcane is grown under wide range of climate, ranging from sub-tropical to tropical conditions. Temperature above 50oC and below 20oC are not suitable for its growth. For optimum productivity it requires 750-1200 mm of rainfall during its entire growth period. Well drained alluvial to medium black cotton soils with neutral pH (6.0 – 7.0) and optimum depth (>60 cm) are good for sugarcane growth. Optimum productivity is also being obtained in sandy to sandy-loam soils with near neutral pH under assured irrigated conditions of North India. 

Cropping season and duration

Depending upon the variety and sowing time it takes about 12 to 18 months to mature. In general January to march is the period of planting and December to March is the period of harvesting. In some states sugarcane is grown round the year. After harvest, generally a ratoon crop is cultivated from the regrowth. In some countries 2-6 ratoons are allowed.

In Maharashtra and Karnataka sugarcane is planted in three different seasons. Details of its sowing time, crop duration, spacing and plant population under different seasons is as below.

Table - Different cropping seasons of sugarcane 

	Season and sowing time
	Spacing
	Plant population/acre
	Crop duration in months

	Adsali 

June-August
	25 sq.ft in 5x5, 6x4, 7x3 or 7x3.5 pattern
	1700 – 1900
	18

	Pre-seasonal 

Oct –November
	28 sq.ft in7x4 pattern
	2000 – 2400
	15-16

	Suru- January – February
	5-10 sq.ft
	6000 – 9000
	12


Seed-Sett/ bud selection for planting

About 8-10 months old, disease free, thick, juicy cane with an average weight of 2kg or more should be selected as seed plants. In Maharashtra under organic management, setts with only 2-3 buds are selected. Use of heavy three bud-setts is avoided. Lowest two internodes are also not preferred. 25000 to 30000 seed setts are required for planting in one ha. 

Under assured irrigated conditions scooped out single buds can also be planted. From a healthy plant up to 25 buds can be obtained. For better results, these scooped out buds are first sown in polythene bags and after germination when the plants are about 6” tall (60 days old), planted in the field              

For scooping the buds, scooping machines have been developed. Buds can also be scooped out with the help of a sharp knife. The weight of one bud should be in the range of 12 to 15 gm. Using individual buds not only improves the germination but also saves lot of cane for crushing. About 8750 to 10,000 buds/ seedlings need to be planted in one ha. 

Cropping pattern

In North India sugarcane is generally grown after harvest of cotton, paddy, sorghum, maize, toria, potato, pea, wheat etc in 2-3 year rotations. Popular rotations are:

2-year rotations

Maize-potato-sugarcane

Maize-sugarcane-wheat

3-year rotations

Rice-sugarcane-wheat

Cotton-sugarcane-sugarcane ratoon

Sorghum (fodder)-potato-sugarcane-wheat

Rice-chickpea-sugarcane-sugarcane ratoon-wheat

Rice-toria- sugarcane-sugarcane ratoon-wheat

Maize-wheat- sugarcane-sugarcane ratoon

In southern India sugarcane is taken in rice based cropping systems with following crops in 3-year rotations.

Rice- sugarcane-sugarcane ratoon-wheat

Cotton- sugarcane-sugarcane ratoon-wheat-rice

Cotton-sugarcane-chick pea

Sugarcane-sugarcane ratoon-Kharif rice-winter rice

Rice-ground nut-sorghum-Ragi-sugarcane

Taking short duration intercrops with sugarcane is also a common practice.

Important varieties

Some of the important varieties, widely accepted under organic management, suitable for different planting periods are as follows

Suru Sugarcane-          Co- 7125, Co-740, Co-7219, Co-419, Co-88121

(15th Dec- 15th Feb)     Co-86032

Adasali Sugarcane-       Co-740, Co-419, Co-88121, CoM-86032

(15thJuly- 15th Aug)          

Preseasonal-                Co-7219, Co-740, Co-86032, CoM-88121

(15 Oct- 15 Nov)         

Some other popular varieties include Co-671, Co-449 and C0-1148.

Pre-cultivation practices

Two shallow ploughing, at right angle to each other are necessary to make soil loose and fluffy. Deep ploughing should be avoided. Apply compost/ vermicompost @ 2.5 ton/acre with 100 Kg rock phosphate and 4.0 Kg PSB with first ploughing. If enough of crop residue is available then first sprinkle 200 lit/acre of Sanjivak/Jivamrut mixed with 2 kg Trichoderma viridi over residue and then incorporate the residue in soil by using tractor driven rotavator. To allow sufficient space for intercrops, twin or paired row planting method has been found to be most suitable. To allow sufficient sun-harvesting, ridges and furrows should be made in North-South direction.

Cultivation of legume crop prior to sugarcane is very beneficial. Only the pods of such crops should be harvested and the biomass should be incorporated in the field for soil enrichment. Application of 200 kg Neem leaf/seed manure and 500kg concentrated manure below the seed setts at the time of planting ensures good productivity.

Seed-sett tretment

Mix 2 kg each of Acetobacer, Azospirillum and PSB biofertilizer in 200 lit of Bijamrut. Dip selected seed setts or buds in this suspension for 30 minutes. Instead of Bijamrut, Sanjivak or Amrutpani can also be used.

Alternatively, freshly cut seed setts are dipped in cow dung-cow urine slurry for 10-15 minutes followed by dipping in Acetobacter and Azospirillium solution for 30 minutes.

Preparation of nursery 

Generally sugarcane is grown by planting the seeds setts directly in to the field. But some times, when the water is in short supply or the field is occupied with some other crop, buds or seed setts can be planted in polythene bags to raise nursery. Polythene bags of 10x15cm filled with soil and compost mixture (in 1:1 ratio) are arranged closely in an open space, close to water source. Scooped buds are sown in these bags at 1-2 cm depth. Cut sugarcane pieces with one bud can also be used for raising the nursery. Insert these cut pieces into the soil, filled bags up to the node level, keeping buds just touching the soil. Irrigate these bags twice a week. Saplings will be ready for planting in 60 days.

Fig. - Nursery raising from the bud
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Planting pattern

While under conventional system sugarcane is grown as monocrop, in organic farming intercropping of sugarcane with wide variety of legume and non-legume crop is preferred to maintain nutrient balance and diversity. Moong, Groundnut, Cowpea, Coriander and Bengal gram are commonly grown intercrops. In different parts of Maharashtra and Karnataka, organic farmers have developed their own plantation patterns, depending upon the crop duration, sowing time and availability of water. Three such widely accepted methods are described here.
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Fig.- intercropping

Patta (Twin row) method

8ft Patta Method - In Maharashtra twin/paired row patta method is widely practiced.  In this system, treated setts are planted in two rows. The distance between two rows is kept at 3 ft and plant-to-plant space at 1.5 to 2ft. The distance of about 8ft is maintained between two paired rows. Some seeds of 

green manure plants(a mixture of Gram, Onion, Coriander, Moong, Methi, Chili, cowpea) can also be sown with sugarcane setts. After 60 days of growth, these plants are uprooted and mixed with soil or used as mulch around growing sugarcane seedlings. In between two sugarcane paired-rows, shallow rooted intercrops should be sown as per requirement and season. Crops like ginger, turmeric, wheat, groundnut, gram, cowpea etc can be taken as intercrops. Irrigation should be given to intercrops only.
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Fig. - Twin row method for sugarcane – 8 ft
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10ft Patta Method

In this method, the distance between two paired sugarcane rows is maintained at 10ft. Intercrops like Groundnut/Cowpea or radish and Chili/ Turmeric and Soybean/ Cowpea are grown in these 10 ft strips. Prepare furrows at a distance of 2ft each. Plant sugarcane in the first 2 furrows, sow groundnut/gram or radish on both the sides of sugarcane rows. Sow chili/turmeric in the second and fourth furrow and Soybean/Cowpea in the central row. Irrigation is given through only through 2nd and 4th furrow i.e. only to intercrops and not to sugarcane row.

Fig. - Twin row method for sugarcane – 10 ft
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Mixed cropping method as per sowing season

Adsali – Ideal sowing time is June to August. After the harvest of winter crop or harvest of previous sugarcane crop, apply manure and plough the field. Prepare 2ft wide furrows. Sow summer groundnut or cowpea on both the slopes of ridges. Irrigate the fields in furrows. Harvest groundnut/cowpea by the end of June. Leave the legume residue in the field. With the help of a bullock drawn plough open a furrow after every 5th row. Plant treated sugarcane sets in these furrows, leaving three furrows blank in between two sugarcane rows. Cover the sets with soil and mulch with legume residue. In rows either side of the sugarcane, sow Moong seeds in two rows, one row on each slope of the ridge. This way there will be four rows of Moong between two sugarcane rows. In the central furrow (between two Moong furrows), transplant chilly seedlings. Moong crop shall be over by September. Harvest the pods and use Moong residue as mulch. In Moong furrows now sow mixed seeds of Bengal gram+ coriander + mustard seeds (10:1:0.25 Kg) in one row. Irrigate the field through the three rows between two sugarcane rows (no irrigation in sugarcane furrow). Intercrops will be harvested by February. Run the plough between two sugarcane rows for earthing up of soil over growing sugarcane plants by dismantling Moong rows. Mulch the sugarcane ridge with crop residue. Sow two rows of cowpea/ Moong in the central row. Now provide irrigation only through this central row of cowpea/ Moong. After harvesting cowpea/ Moong mulch the soil surface with residue and allow the sugarcane to grow. Harvesting will be done during January.

Pre- seasonal 

Ideal sowing time is October and November. Apply manure and plough the field during June and prepare 2ft wide furrows. Sow groundnut or cowpea or soybean seeds on both the slopes of ridges in all the furrows. Harvest groundnut/cowpea/soybean by the end of September. Leave the legume residue over the ridges. In October plant treated sugarcane sets in every 5th row leaving three furrows blank in between two sugarcane rows. Cover the setts with soil and mulch with legume residue. In rows either side of the sugarcane, sow mixed seeds of Bengal gram+ coriander+ mustard seeds (10:1:0.25 Kg) in one row. Transplant chilly seedlings in the central row. Irrigate the field through the three rows between two sugarcane rows (no irrigation in sugarcane furrow). Intercrops will be harvested by February. Run the plough between two sugarcane rows for earthing up of soil over growing sugarcane plants by dismantling Bengal gram rows. Mulch the sugarcane ridge with crop residue. Sow two rows of cowpea/ Moong in the central row of cowpea/ Moong. After harvesting cowpea/ Moong mulch the soil surface with residue and allow the sugarcane to grow. Harvesting will be done during January.

Suru

Ideal sowing time is January- February. Apply manure and plough the field during June and prepare 2ft wide furrows. Sow groundnut or cowpea or soybean seeds on both the slopes of ridges in all the furrows. Harvest groundnut/ cowpea/ soybean by September. Leave the legume residue over the ridges. In October sow Bengal gram or cowpea in two rows in each furrow. Harvest the crops in January and leave the residue over ridges. In January-February plant treated sugarcane setts in every 4th row leaving two furrows blank in between two sugarcane rows. Cover the setts with soil and mulch with legume residue. In rows either side of the sugarcane, sow groundnut or cowpea as explained above and chilly on the ridge between two groundnut/cowpea rows. Irrigate the field through the two rows between two sugarcane rows (no irrigation in sugarcane furrow). Intercrops will be harvested by April. Run the plough between two sugarcane rows for earthing up of with crop residue. Sow one row of Cowpea/moong on the ridge between two sugarcane rows. Provide irrigation through two rows around sugarcane ridge. After harvesting cowpea/ Moong mulch the soil surface with residue and allow the sugarcane to grow. Harvesting will be done during January- February.

Transplantation of nursery grown seedlings  

In place of seed setts, nursery grown seedlings can be planted in the same pattern as described above in paired rows after the sowing of intercrops in intermediate rows.

Ratooning

Taking one ratoon after normal planted crop is a common practice. After the harvest do not burn the trash. Instead collect on the bunds and use as mulch later. Alternatively the trash is converted to compost and used in the same field. Plough the field lightly between two paired rows. Make one furrow between two rows of sugarcane also to increase sprouting. Sow intercrops as described above. Cover the ridges with the previous crop residue and trash to act as mulch. Allow the sugarcane roots to sprout along with growing intercrops.

Inter-cultivation/ weeding

Weeding is done manually after every 15 days in sugarcane furrows and other furrows. Usually two weeding are necessary, first at 20-25 days and second at 50-55 days of planting. Uprooted weeds should be used as mulch between the two rows of sugarcane. After 55 days intercrops cover maximum soil and do not allow the weeds to grow. 

Fertility management

200lit Jivamrut/acre is applied at 30 days, 60 days and 90 days of planting along with irrigation or during rains. For better growth and management of insect pests, foliar spray of following mixture has been found very effective and useful.

After 60 days of planting suspend 2lit cow urine, 1kg cow dung and 2kg Neem leaves in 100 lit water, ferment for 2 days, filter and spray on sugarcane and intercrops.

After 90 days of planting suspend 5lit cow urine, 2kg cow dung and 5kg Neem leaves in 100 lit water, ferment for 2 days, filter and spray on sugarcane and intercrops.

After 120 days of planting suspend 3 lit sour buttermilk in 100lit water, ferment for 2 days, filter and spray on sugarcane and intercrops.

A diluted mixture of vermi-wash and Neem seed/leaf compost wash (1:1) can also be used for foliar spray in place of above formulations.

Irrigation

Crop sown during June require 1-2 pre-monsoon irrigation. Subsequent irrigation requirement is met with rains. After the rains, irrigate at an interval of 20-30 days through two furrows between two paired rows of sugarcane. After six months, irrigation should be provided only through one furrow between two paired rows of sugarcane till eighth month.

In patta method, all furrows should be irrigated while plantation. After four days of plantation first irrigation (light) and after eight days second irrigation (light) is given. Third irrigation is given after 15 days of interval, fourth irrigation after 20 days of interval, fifth irrigation after 25 days of interval and sixth irrigation after 30 days of interval. Up to 45 days irrigate all furrows regularly but after 45 days stop irrigation through first furrow. Irrigate through second and fourth furrow and then only through third furrow up to 5-6 months. If water is not available in sufficient quantity then in such cases irrigate through second and fourth furrow only. After six month of plantation irrigation should be given only through one central furrow up to seven to eight months.

Water conservation 

After 3-4 months, when sugarcane is 1.5 m tall, remove all the dried leaves and use them as mulch to reduce evaporation. Planting one or two rows of maize fence around sugarcane field, reduces wind speed resulting into low evaporation. Piped irrigation system or drip irrigation saves irrigation water. Profuse intercropping and mulching reduce water loss by evaporation. 

Plant protection

Early shoot borer and white wooly aphids are important insect-pests of sugarcane. White wooly aphid (Ceravacuna lanigera) popularly known as “Lokari Mawa” in Maharashtra is the major insect pest of sugarcane. Its young larvae is yellow green in color with two horns. It sheds its skin 2-3 times in one month. Adult fly has white wool on its body. Its rapid feeding on leaf juice, results into early drying of leaves and thinning of cane. 

Other insects that affect sugarcane are white fly, thrips, mealy bugs, mites, scaly pests etc. Their incidence is more in crops provided with chemical nitrogen. Under organic system they rarely assume threatening proportion.

Pest management

Release of Trichogramma chilonis @ 50,000 per ha after 45 days of planting ensures effective biological control of early shoot borer. Inundative release of Chrysoperla 2500 to 5000 eggs/ha helps in control of white wooly aphid. 

Following organic sprays have been found to be effective in control of white fly, thrips, mealy bugs and mites.

· Boil 1 lit of milk with 15 lit of water, cool and spray.

· Ferment whey in copper container for 5 days and use as foliar spray

· Cow urine fermented in copper container for 5 days.

For control of white wooly aphids, take Custard apple leaves- 2kg, Pongam leaves- 2kg and Besharam (Ipomea) leaves- 2kg with 500 ml Neem oil in a earthen pot and add 8-10 lit of hot water. Seal the mouth of container with mud and keep for 24-36 hours. Crush the contents and filter. Add 200 gm soap powder. Mix 1-2 lit of this solution with 15 lit water and use as foliar spray.

Alternatively grate 2 kg onion in 5lit cow urine and 5 lit sour buttermilk.  Mix thoroughly and keep in copper pot for seven days and allow to ferment. Filter and mix with 100-lit water and use as foliar spray.  If required, repeat the spray after 20 days.
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