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Abstract: The second-largest producer of sugarcane in the world, India has steadily increased
its output potential over the past 20 years to meet the world's need for energy and sweeteners.
The most crucial and labour-intensive step in sugarcane cultivation is planting. It is common
practise to vegetative propagated crops like sugarcane, setts with single bud to six buds,
settling prepared from tissue culture, or single buds in nurseries. Most commercial planting
methods use the flat planting, ridges and furrows, or ring pit techniques. The researchers found
that the setts with two buds have a germination rate of 65 to 70% and a higher yield. Although
single-budded setts also give 70% germination if chemically treated, larger setts do survive
inclement weather better. Modern sugarcane planting methods use partially or entirely
automated planting devices. Even today, more than 80% of the sugarcane planted in India,
Brazil, Australia, and other countries throughout the world is done so by hand. These offer a
peek of the modern sugarcane cultivation techniques used in India. The adoption of the best
planting techniques is one of the most significant researchable priority that may be developed
to solidify the huge potential of sugarcane production towards enhanced sustainability. The
paper suggested the most common and popular different types of sugarcane planting methods.
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1. Introduction

The cotton industry is India's largest
agricultural sector; sugar is the second-
largest. It serves the households of almost
50 million farmers. About 525 sugar mills,
200 distilleries, and 260 cogeneration
facilities make up the Indian sugar industry.
Throughout 115 nations around the world
have commercial sugarcane farms, which
cover 26 million hectares and produce
nearly 1900 million tonnes of sugar
annually (FAOSTAT 2018). Despite the
fact that sugar is the primary product
derived from sugarcane, it is also used as a
raw material for other products with added
value like feed, fibre, and energy,
particularly biofuel and cogeneration. Due
to the manufacturing of ethanol and the
cogeneration of electricity in sugarcane
plants, sugarcane has become more
significant to the national economy. For
every 100 tonnes of crushed cane used in
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one sugar factory, approximately 10.0
tonnes of raw sugar, 30.0 (range 27.0-33.0)
tonnes of bagasse, 4.5 (range 4.0-5.4)
tonnes of molasses, 3.5-3.9 tonnes of
filter/press mud, 0.3 tonnes of furnace ash,
1200 (range 1125-1300) litres of alcohol by
molasses route, and 10,000 kW-h of excess
electricity are produced (Shukla et al.,
2017).

In India, sugarcane is grown in two distinct
agro-climatic  regions:  tropical and
subtropical. About 45% of the area is in the
tropical zone, and the remaining 55% is in
the sub-tropical zone, where sugarcane is
grown. Sugar is made from sugarcane,
which provides around 80% of it, and sugar
beet, which provides 20%. Sugarcane is
labour intensive crop, requires human
workers for various unit operations like
planting, weeding, earthing up, fertilizer
application, and harvesting.  Labour
shortage during planting, weeding and

198



https://ijerst.org/index.php/ijerst
http://www.ijerst.com/

Int. J. Engg. Res. & Sci. & Tech. 2022

peel

2
L’

International Journal of Engineering Research and Science & Technology

harvesting periods of sugarcane growing
hamper agricultural operations causing crop
losses. The planting of sugarcane is energy
intensive and costly operation. Timely
planting with proper application of
nutrients and plant protection improves
crop stand as well as sugar yield. The
varital spectrum, however, as well as
cultivation techniques and input application
rates, have evolved significantly throughout
the years. Labor shortages have become
more frequent, especially during the
planting and harvesting seasons. The
economics of sugarcane production are
significantly impacted by the planting
techniques. In India, sugarcane is often
planted with row spacings between 60 and
75 cm, which is typical in the subtropical
region, and between 80 and 120 cm, which
is typical in the tropical belt. These
spacings were selected by the farmers
mostly because to the bullock power-based
cultivation techniques and tools used in the
sugarcane growing (Sundara, 2007). The
genetic potential for tillering has not been
completely utilised in sugarcane planting
practises. In conventionally cultivated
crops, inter-plant competition and unevenly
distributed solar radiation tend to limit
tillering and lead to greater mortality,
which has a negative impact on stalk
density and crop productivity in general
(Shrivastava and Rai, 2007).

Planting technology includes harvesting
and detrashing seed cane, preparation of
seed, and placement of the planting
material into well prepared seedbed. The
effectiveness of planting is affected by
quality and type of planting material,
layout, spacing, seed rate, nutrients and
method of placement. Thus the paper
reported the most common and popular
approaches of sugarcane planting methods.

2. Status of global sugarcane

production

Despite an abundance of sugarcane on the
market and decreasing sugar prices, farmers
are still drawn to cultivate sugarcane
because of the lucrative and guaranteed

prices as well as improvements in yield and
recovery. To claim that India has
structurally transformed into a sugar-
surplus country would not be an
exaggeration. The top ten producers in the
world account for around 83% of total
output during triennium ending (TE) 2020,
indicating a highly concentrated industry.
Brazil, which will produce 39.2% of the
world's sugarcane in TE 2020, will produce
the most of it, followed by India (20.1%),
Thailand (4.95%), China (5.65%), Pakistan
(3.72%), Mexico (2.95%), and Australia
(1.67%). The Food and Agriculture
Organization (FAO) reports that the globe
produced 1920 million tonnes of sugarcane
in 2020, an increase of 2.7% from the year
before. Brazil's manufacturing position has
been stabilised, and its share has increased
from 18.2% in TE 1980 to 39.2% in TE
2020, according to the dynamic sugarcane
production picture over the previous four
decades in the top producing nations. India
now accounts for 20% less of the world's
sugarcane production than it did in TE
2020, down from 23% in TE 2000. China,
Thailand, and Pakistan have all seen
increases in  sugarcane  production.
Australia, the United States, the
Philippines, Mexico, and Cuba all saw a
decline in sugarcane production over the
previous four decades (1SO, 2022).

3. Status of Sugarcane production
in India

With the help of other associated sectors
and the 6.5-7.5 million farmers that grow
sugarcane, India has a thriving sugar
industry. About 5 million ha, or 3.52% of
the net planted area, are used to grow this
crop, which yields about 400 million tonnes
of sugarcane on average at a productivity of
about 82 tonnes per ha. (E&S, DAC, Est-
2020-21). The acreage, production, and
productivity of sugarcane in India from
2017 to 22 were all on the rise, as shown in
Table 1. Tropical states exhibit better
output ranging from 80 to 105 t/ha, even
though the national average has been
remaining around 80 t/ha. In the country,
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there was a plentiful harvest of sugarcane.
Due to the plentiful monsoon, Maharashtra,
the nation's primary supplier of sugar, had a
22 lakh hectare rise in sugarcane cultivation
in 2021-2022. In the state, 138 lakh tonnes
of sugar should be produced, which is an
increase of 30% over the previous year.
India's sugar production increased by 14%
to 34.2 million tonnes (MT) in the current

projected to reach a record-breaking 35.5
MT. In 2020-21, the country produced 31.1
MT of sugar, compared to 27.21 MT in
2019-20, 33.30 MT in 2018-19, and 22.45
MT in the marketing year of 2017-18. First
Advance Estimates of Production of
sugarcane is 4650.49 Lakh Tonnes during
year 2022-2023 (Directorate of Economics
and Statistics, 2023).

marketing year 2021-2022, and it is

Table 1. Sugarcane Area, Production, Yield and Sugar Production in India

Year Area Production Yield Sugar production
(million ha) (million tonnes) (tonnes/ha) (million tonnes)
2017-18 4,732 379.90 79.6 22.45
2018-19 5.114 400.16 78.24 33.30
2019-20 4.867 377.77 77.61 27.21
2020-21 5010 397770 79.42 311
2021-22 5080 414700 81.20 35.0

Source: Directorate of Economics and Statistics, 2023

Estimated 35 million tonnes sugar was produced during 2021-22 sugar season, out of which,
Maharashtra, Uttar Pradesh and Karnataka altogether contributed 80% of sugar production.
Soil and Climatic requirements

Gujrat Bihar Tamil Nadu

ZV 2%
/—

Karnataka
21%

Maharashtra
41%

Uttar Pradesh
29%
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Different agro ecological conditions, such
as those found in cultivated tropical and
subtropical regions, are used to grow
sugarcane. In Northern India, sugarcane is
planted in spring season (February—March)
and the autumn planting in Sept- October,
accounting for 50 percent of the sugarcane
area. The sugarcane crop can increase its
juice content and thicken its stem when the
temperature is over 20°C during the
vegetative stage. The strong wind that are
too dry and hot are harmful. The main
reason for the low sugarcane productivity in
the sub-tropical region is the extreme
weather  conditions.  Sugarcane  can
potentially grow in a wide range of soil
types, including laterites, loams, brown or
reddish loams, and cotton soil. It can be
cultivated in any type of soil that has the
ability to hold moisture in the soil. The
ideal soils are deep rich loamy soils rich in
numerous macro and  micronutrients
(Parthasarathy, 1972).

Sugarcane cultivation

For germination, sugarcane needs a
temperature of between 25-32°C. In north
Indian settings, this  temperature
requirement is twice met: in October and
February-March. In October, the sugarcane
planting is done. February and March are
the months when spring cane is planted. In
Punjab and Haryana, March is ideal for
cane planting, whereas Uttar Pradesh and
Bihar benefit from planting during
February and March. The planting season
begins earlier as we move eastward.
Sugarcane is planted in Tamil Nadu,
Andhra  Pradesh, = Maharashtra, and
Karnataka  between  December  and
February. In Maharashtra, Adsali planting
takes place in the months of July and
August, and the crop duration is about 15-
18 months. In south India, Eksali planting
is widespread. The crop is planted in
January and February and is harvested a
year later (Dac, 2020).

The nitrogen, phosphorus and potassium
should be present in sufficient amounts, and
the soil should be non-acidic, sodic or

alkaline. A better approach for nutrient
recycling in sugarcane agriculture is
regulating fertility by integrating some
sustainable agronomic practises without
harming the environment, such as residue
management and the addition of organic
carbon rich manure. Sugarcane is a long-
lasting, nutrient-depleting crop also referred
to as a "heavy feeder crop" that
significantly reduces soil fertility. When
nitrogen application is restricted for 6 to 8
weeks prior to sugarcane harvest,
accumulates a higher percentage of sucrose
(Mao et al. 2006). The primary nutrient that
aids in growth stimulation and influences
crop canopy area and greater solar radiation
absorption is nitrogen. However, it must be
optimised because excessive nitrogen
application may also result in a reduction in
sugar quality. Nitrogen application at 252
kg per ha applied in two equal splits was
connected with the highest number of
stripped cane and sugar yield (Hemalatha et
al. 2015).

Methods of planting sugarcane

The planting method of sugarcane is mainly
selected on the basis of soil type,
availability of irrigation facilities, drainage
and available moisture in the soil. Trenches
are usually made by tractor or country
plough for sowing sugarcane. Different
sugarcane-growing states in the nation
employ various planting techniques. Some
approaches are often used, while others are
peculiar to a certain situation or location.
The prevalent method of sugarcane planting
are as follows:

Conventional methods of sugarcane
planting

Flat planting

The subtropical belt of India predominantly
uses the flat planting method. According to
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tradition, the land is prepared by one or two
deep ploughings to uproot the old and
planking to break up clods and bring the
soil to a fine tilth. The traditional method of
deep tillage for sugarcane was reconsidered
as a result of high production costs and a
severe labour scarcity. To achieve a high
cane yield, conservation tillage with two to
three ploughings and planking compacting
is sufficient. Compaction and recurrent
ploughing disrupt the continuity of
capillary pores and produce soil mulch,
which aids in retaining soil moisture.

For planting, the plough or tractor-drawn
ridgers create shallow furrows that are 10-
15 cm deep, and setts are then placed end-
to-end or overlapped in these furrows.
When the seed rate is lower and the
variety's intermodal length is shorter, the
placement of setts is done end to end. If the
seed rate is larger and the setts have longer
internodes, the overlapping type of sett
placement is used. When a crop is planned
for multi-ratooning, this is also done to get
a high starting plant population.
Approximately 60,000 two-bud setts and
40,000 three bud setts, if the setts quality is
adequate, would be enough to plant one
hectare of land and produce a satisfactory
harvest under standard planting conditions.
However, because bud breakage during
handling and transportation is very
common, 75,000 two-bud setts or 50,000
three- bud setts per hectare are deemed
sufficient (Lal and Singh, 2007). Higher
seed rates are recommended, especially in
conditions of moisture stress, salt, and
waterlogging. Given that sett weight varies
with cultivars, it is preferable to count the
number of setts per hectare rather than
weight. Since the number of setts per unit
row length is kept constant with reduced
spacing, more setts are planted per hectare.
However, it is suggested to utilise more
cane setts per unit row length when the
spacing is widened.

The soil is again crushed with a heavy
wooden plank after the setts have been
placed in the furrows in order to preserve
soil moisture. Consequently, a layer of soil

of 3 to 5 cm thick covers the setts. In north
India, the germination rate of planted buds
using this approach is quite poor and also
takes a long period, especially in the
autumn. For soils with limited irrigation
and low to moderate fertility, this approach
is advised.

ISR 86206 Method of Planting
The ISR y
86206
technology
developed  at
ISR Lucknow
could improve
cane production
in north Indian

i\!:
.
N |
n
_

settings (Van,
1952).  The
ISR 86206 technique of cane planting
entails ditches filled with "long™ or "tailed"
rayungans, which are about 40 cm long
sugarcane top setts with several nodes and
side shoots at the top. The various digits in
the number 86206 stand for a code for a
planting method variant with five heads, as
shown in the Table-2. The term CAEGUS,
which stands for "Consociation of auxin
action, extension of growth, and
unrestricted usage of soil,” is also used to
refer to the approach. About 30 days prior
to the planned planting date, the crop that is
standing in the field for seed purposes is
topped. The side branches are permitted to
reach the stage of 3-4 leaves. There are 90
cm-apart ditches that are about 20 cm wide
and 45 cm deep. Just before planting, after
being mixed with the necessary amount of
fertiliser, the soil that has been built up in
the interspaces is placed back into the
trench. Light irrigation is used to allow
water to sink into the trench's soil. The
green leaves of the cane shoots are
trimmed, and rayungans are cut from the
stalk. With the bases of the side shoots
about 5-10 cm below the original soil
surface, the "tailed" rayungans are then
driven vertically into the damp soil to
maintain their upright position. The total

This article can be downloaded from https:/ijerst.org/index.php/ijerst 202
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number of tailed rayungans required per
hectare is approximately 15,000-20,000 per
hectare. The distance between the
rayungans should be kept between 50-75
cm. To ensure higher net returns and farm
efficiency, the remaining pieces of the cane
stalk are used as seed cane for conventional
planting.

This approach has a faster rate of cane crop
growth than the standard flat planting. The
cost per unit of cane production is
significantly reduced (by 30%) as a result
of the astonishingly greater cane yields
(150-200 t/ha) that are achieved.
Additionally, ratoon vyields are higher
(Solomon and Sharma, 2014).

Table 2: Description of ISR 86206 method of planting

Sr.No. Code Head Description Code Number
1. Preparation of soil Fully filled deep trenches 8
2. Type of seed Long top setts 6
3. Stage of the seed Pre- germinated 2
4. Presentation of seed in soil  Planting vertically 6

Source: Technorma ISR, 2014

This article can be downloaded from https:/ijerst.org/index.php/ijerst 203
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Before planting sugarcane, cross channels
are created to help with monsoon water
drainage.

Improved method of sugarcane planting
Ring-pit method

Ridge and furrow method

In intense irrigated sugarcane cultivation,
the ridge and furrow planting method is the
best. South India also use this technique.
The method allows for simple irrigation,
efficient soil aeration, and enough plant
support. When the earthing up is done
properly. Furrows and ridges are created on
carefully prepared fields using tractor- or
bullock-drawn ridges, maintaining a gap of
60 to 135 cm between each furrow. The
most typical distance is 90 cm. For short
duration early and shy tillering cultivars,  Ridge and furrow method of sugarcane planting
low soil fertility, moisture stress or

waterlogging, and late (summer) planting Sugarcane planting by ring-pit method
conditions, a closer spacing of 60—75 cm is
preferred. In high fertility condition with
effective irrigation systems and for long-
lasting, high tillering varieties, wider
spacing is advised. To enable automated
planting and harvesting processes, spacings
of up to 150 cm can be used.

The distance between the top of the

ridge and the furrow's bottom is

kept at 20 to 25 cm. A few days prior to
planting, the ridges and furrows are
constructed. A few days prior to planting,
the ridges and furrows are constructed. To
create a healthy seed bed, the bottoms of
the furrows are loosened to a depth of
around 10 cm. Channels for drainage and
irrigation should be properly supplied. At a
distance of 20 to 25 metres from the
furrows, irrigation channels are installed
(Lal and Singh, 2007). In order to lift
irrigation, the distance might be lowered. If
the field is level and not graded in one
direction, an irrigation channel can be used
to water the furrows on each side. In these
situations, the irrigation water is diverted to
irrigate the furrows on either side, and a
small bund across the furrow is required to
check flow at regular intervals. In heavily
watered areas, drainage systems are crucial.

This article can be downloaded from https://ijerst.org/index.php/ijerst 204
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Tillers in sugarcane crop start emerging
after about 45 to 60 days of the emergence
of the mother shoots, so these remain
comparatively weak and develop into
millable canes of lesser length, girth and
weight. To accommodate more numbers of
mother shoots in the same place, tillers
need to be suppressed. Hence, more number
of setts are planted in circular pitts at
relatively greater depth and the mother
shoots are allowed to grow with very less or
no tillers. This method is called as ‘Ring —
pit planting’ because sugarcane is planted
in pits of circular shape. This technology is
also called ‘No tiller technology’ or
‘Mother shoot technology’. Pits of 75 cm
diameter and 30 cm depth are dug with a
mechanized pit digger. The centre to centre
distance is kept at 105 cm and in this way,
the numbers of pits dug per ha are 9,000.
The dugout soil is kept on the periphery of
each pit. Twenty pieces of 2-budded treated
setts are placed in each pit in a similar
pattern as of spokes in a cycle wheel.
Trichoderma 20 kg mixed with 200 kg of
FYM or press mud per hectare is applied
over the setts. The recommended dose of
fertilizers are applied. The pits are filled
with the dugout soil up to 5 to 7 cm depth
at 4™ leaf stage(50 — 55 days after planting
in autumn and 40 — 45 days after planting
in spring).This technology is suitable for
drought prone areas, undulating
topography, light textured soils, saline -
sodic soils, multiple ratooning and high
yielding, tall and thick cane varieties. By
this method, cane yield is increased by 1.5
— 2.0 times (up to 125 t/ha) and irrigation
water is saved up to 30 — 40 per cent. Water
use efficiency is increased by 30 — 40 per
cent and nutrient use efficiency by 30 — 35
per cent. The technology also results more
ratoons (3-4 ratoons) and higher sugar
recovery (by 0.5 unit) resulting in higher
profit to farmers. Lodging and uprooting of
clumps is also reduced due to deeper
planting. The benefit — cost ratio in
sugarcane farming by adopting this method
is 1.83. The advantages of adoption of Ring
pit method, the sugarcane productivity is

increased by 30-40 per cent as compared to
the conventional method (YYadav, 2007).

In this method, only the pits are irrigated
and the space between two rows is not
irrigated, resulting in saving of 30-40
percent of irrigation water. Due to the use
of nutrients in the pit, the efficiency of
utilization of nutrients increases by 30-35
percent, due to which the yield of sugarcane
is also obtained. Due to deep planting, the
problem of falling of sugarcane along with
the root at the spot is also solved.
Spaced Transplanting Technique

This article can be downloaded from https://ijerst.org/index.php/ijerst 205
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Sugarcane planting by spaced transplanting

In conventional planting of sugarcane using
three bud setts, genetic potential for
tillering is not fully exploited. Inter-plant
competition and unevenly distributed solar
radiation tend to affect tillering. Occurrence
of higher mortality, adversely affected stalk
density and crop productivity, per se. In
addition, transportation of bulk seed
material and slow multiplication rate (ratio
being 1:8 to 1:10) are important constraints
for the seed multiplication programme.
Based on the sound physiological
understanding of germination (sprouting),
tillering vis-a-vis inter and intra-plant
competition, a scientific crop management
procedure, the Spaced Transplanting
Technique (STP) has been developed for
synchronization of tillering and quick seed
multiplication of sugarcane. This technique
ensures higher stalk population (number of
millable canes) with a uniform crop stand
and higher average cane weight. In this

technique, a nursery is raised in small area
nearly a month before the actual
transplanting, preferably near the field to be
transplanted. Land is prepared to a depth of
15 cm and small plots (1 sq.m) are made.
Before dibbling setts, chorpyriphos @ 1 kg
a.l. /ha is applied. Single buds setts (from
upper half of the cane) are cut just above
the growth ring and leaving 9-10 cm of the
internode below the bud followed by
dipping for 30 min in 0.2% Carbendazim
(Bavistin). The setts are dibbed vertically
(600 — 800 setts/sg.m) in the irrigated
nursery. Trash and paddy straw is spread
over the setts and then mulched with
pulverized soil. Most of the buds sprout and
in 3 — 4 weeks, produce 3 — 4 green leaves.
Settlings are carefully removed and leaf
laminae detopped. These are dipped in 0.2
% Carbendazim (Bavistin) suspension for
30 min.

Transplanting of settlings is done in trench
or flat system, in rows with 90 x 60 cm
spacing (19,000 settlings) or 75 x 45 cm
spacing (29,000 settlings). Settlings are
dibbed and covered with soil leaving at
least 5 cm of the shoot above the ground
level, followed by an immediate lifesaving
irrigation. After 10 days of transplantation,
the gaps, if any, are filled by the nursery
kept in reserve. Normally, 5 — 10%
mortality takes place. This technique is a
boon for rapid multiplication of seed cane.
The STP technique is very useful for rapid
seed cane multiplication. It is highly
effective in saving seed cane to the tune of
4 t/ha. It maintains relatively higher
population of millable canes (>1.2 lakh
canes/ha). It improves the ratio of seed cane
to output from 1:10 to 1:40. Ratoon of a
(preceding) plant crop raised from STP
gives higher cane yield (Shrivastava and
Rai, 2007).

Mechanized trench method

This article can be downloaded from https:/ijerst.org/index.php/ijerst 206
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The germination of sugarcane is limited
up to 30% due to the flat method's
reduced irrigation. The trench approach is
especially helpful when there is no
irrigation.  After planting, sugarcane
germination in the trench method is rather
high. To plant sugarcane using the trench
method, create trenches that are 20 cm
deep and 40 cm broad, keeping the center
of each trench and the other parallel
trench 90 cm apart. After adding compost
prepared from cow dung or pressed
manure, carefully combining it, and then
covering the trenches with 4-5 cm of soil,
three-eyed pieces of sugarcane are planted
in them.

Immediately after planting, a light
irrigation is done in the trenches and after
few days, a blind hoeing is done, which
results in good germination. After the
germination of sugarcane, according to
the growth of the crop, soil is put in the
trenches, by doing this, a ridge is formed
in place of a trench and a trench in place
of a ridge which is used for drainage
during the rainy season. By this method,
along with good vyield of planted
sugarcane, the good yield of ratoon crop is
also obtained. In this method, up to 70-75
per cent germination is achieved.

In this method, one or one and a half month
before planting, about 25 cm deep trenches
are made for winter sugarcane at an interval
of 90 cm and for spring sugarcane at 75 cm
interval. Cow dung or pressed manure of
sugar mill is applied @ 5-10 tonne per
hectare in this prepared trench. The soil is
prepared well by pouring irrigation and
hoeing. After the sugarcane germination,
along with the gradual growth of the crop,
the soil of the ridges is dropped on the roots
of the plants in the trench, which eventually
forms a ridge in place of the trench and a
trench in place of the ridge, which along
with the irrigation trench, gets water during
the rainy season. Also performs the
function of drainage. This method is
suitable for loamy land with high compost
level and abundant input availability. This
method not only gives a higher yield, but at

Sugarcane planting by mechanized trench method

the same time, the consumption capacity of
irrigation water and nutrients also increases
(Lal and Singh, 2007).

Paired row method

Sugarcane planting by paired row

This article can be downloaded from https://ijerst.org/index.php/ijerst 207
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In this method, at the interval of 90:30:90
or 120:30:120 or 150:30:150 cm, about 10
cm deep furrows are prepared in the field.
In this method, the quantity of setts can be
increased from normal to less than normal
on the basis of rows and this method is
suitable for more fertile cultivation in
availability of abundant manure and water
(Lal and Singh, 2007). This method gives
higher vyield of sugarcane. By adopting
paired row method, farmers can harvest
more sugarcane yield as well as earn more
profit by adopting companion cropping. By
adopting this method and by promoting
mechanization in sugarcane farming,
cultivation can be done successfully even in
the case of labour scarcity.

FIRB (Furrow Irrigated Raised Bed)
method

(@)
(b)

FIRB (Furrow Irrigated Raised Bed) method
(a)- Mechanical Preparation of FIRB,

(b) Germination of Sugarcane on raised beds

The ICAR-Indian Institute of Sugarcane Research, located in
Lucknow, invented this technique. This technigque involves
planting sugarcane in a furrow and wheat in raised beds. The
western regions of Uttar Pradesh, where sugarcane is planted
after wheat, benefit more from this technique. Wheat-
sugarcane-ratoon-wheat is a typical sugarcane-based cropping
pattern in the north-western region of subtropical India. It is
estimated that 14% of the country's sugarcane land, more than
two thirds of which are in western Uttar Pradesh, is farmed
using this method.
Sugarcane is planted at a distance of 90 cm
in the furrows and wheat is sown at a
distance of 15-17 cm in three rows on a
raised bed of about 60 cm wide between
two cane furrows. In order to sow
wheat/sugarcane by this method, the
Institute has developed tractor operated
“Raised Bed Seeder” machine by which
wheat is sown on raised beds (Lal and
Singh, 2007). This method is adopted in
two ways. If wheat is sown in November,
then after the first irrigation in the wheat,
setts of sugarcane are pressed with feet in
the wet furrows. That's why it is also called
wet method. In second way, about 50,000
three-eyed setts of sugarcane are required.
If wheat is sown in December, then
sugarcane is planted in the furrows in
February in the standing wheat crop. In this
method, after irrigating in the furrows, the
sugarcane setts are buried at the same time
or the next day when the soil is wet or
before irrigation, the sugarcane setts are
crushed in the wet state by hand pounding
the soil of the furrows (Singh K et al.
2012).
Benefits of FIRB Method
1. For sowing of wheat and sugarcane,
there is no need of separate pre-
planting irrigation.
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2. In addition to the almost normal
yield of sugarcane, there is no
adverse effect on the yield of wheat,
due to which the farmer gets
additional income.

3. Increases water use efficiency.
About 25% nutrients and irrigation
water are saved.

4. Crops faces less infestation of
weeds. The requirement of quantity
of wheat seed is reduced from 100
to 120 kg to 75 to 80 kg/ha.

Sugarcane Seed
Technique
Bud-chip Sowing Technique

Multiplication

Generally, the planting of sugarcane is done
in two- to three-eyed setts in the cut-out
cistern, 60-80 quintals per hectare is
required for planting sugarcane by this
method. Time and labor are also spent in
harvesting, transporting, cutting setts,
planting etc. Due to excessive weight,
farmers are not able to treat sugarcane
effectively, due to which effective control
of seed borne diseases is not achieved. Seed
cane minimization techniques like STP,
single bud planting, single bud seed or bud
chip seedling, sowing of seedlings prepared
by tissue culture method for higher yield
per unit and for setting up micro irrigation
unit etc. can be used. Among the methods
described above, single bud seedlings or
bud-chip seedlings are gaining popularity.
Planting of sugarcane by preparing
seedlings by this method can save about 80
percent of sugarcane seed. Therefore, this
technology is another option for farmers to
earn more profit by reducing the cost. In
this method, the sugarcane bud should be
removed and prepared in the nursery and
the rest of the process should be done like
poly bag or cane node method (Solomon
and Sharma, 2014).

Poly bag method

Polybag method is also very effective in the
case of shortage of seeds of improved
varieties. By this method, 18-20 quintals of
sugarcane is required per hectare. For
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sugarcane growing areas after harvesting of
wheat, higher yield can be obtained by
planting sugarcane by poly bag method.
Because a month before wheat harvesting,
its nursery is prepared and planted in the
main field. For preparing nursery in poly
bag, first the soil mixture is prepared by
taking equal quantity of soil sand and cow
dung manure/compost and mix it well, after
that 10 ml of Chlorpyrifos 20 EC mix one
quintal of soil. This treated soil mixture is
filled in a polythene bag of size 5 inches
long and 5 inches wide. Some holes are
made in the polythene bag all around and at
the bottom, so that the excess water after
irrigation will drain out and thus the setts of
sugarcane will be saved from rotting. To
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prepare the nursery, the upper 2/3 part of
the sugarcane is cut into pieces with one
eye, their cut pieces are immersed in 5 litres
of water by mixing 100 grams of Bavastin
for 15-20 minutes. After this, the cut treated
pieces are kept in a polythene bag in a
vertical position in such a way that the eyes
are facing upwards, after that 2-3 cm layer
of soil is laid over it and a light irrigation is
given. Spraying of water 2-3 times at an
interval of 5-6 days in poly bag nursery. In
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three to four weeks, a good set is achieved,
and 3-4 leaves are produced, which are
about 6 inches in length. The upper leaves
of the plants should be cut by 2-3 cm before
transplanting. By doing this, the loss of
water by the plants is reduced. In the
prepared field in which these plants are to
be transplanted, a furrow is made by the
ridge at a distance of 90 cm and plants
should be transplanted at a distance of 45
cm in these furrows. Thus, about 23,500
plants are planted in one hectare. Irrigation
should be done immediately after
transplanting. After 8-10 days after
transplanting, inspect the field, if the plants
have dried up or died at any place, then new
plants should be transplanted again at that
place (Singh and Prasad, 2007).

3. Conclusion

In India's agrarian economy, sugarcane
plays a significant role and provides
support to one of the biggest agro-
processing sectors in the nation. In addition,
the sugar sector employs over 500,000
skilled and semi-skilled employees, most of
whom come from rural areas. India will
need close to 33 million tonnes of white
sugar by the year 2030 just for domestic
use. It is clear that improving crop
productivity and quality will be essential to
achieving the future sugarcane output
objective. The development and promotion
of technologies that increase farm revenue
and provide employment prospects
therefore  require a research and
development focus. In India, the
mechanisation of sugarcane farming has not
yet been fully utilised.

For sugarcane cultivation, traditional tools
and equipment are still widely used. One of
the causes of the low level of
mechanisation is holding size. Without a
doubt, mechanisation  will increase
sugarcane production's profitability while
also lowering labor-intensive tasks that
humans must perform. To increase the use
of equipment based on sugarcane
cultivation, various organisations, including

the sugar industry, state agricultural
universities, research organisations, cane
departments, etc., must coordinate their
efforts (Singh and Sharma 2010).

The next phase of revolution in Indian
agriculture is bound to come through the
use of improved cultivation practices
suiting to local conditions. Concerted
efforts are required to formulate a strategy
for improved cultivation techniques and
mechanising sugarcane production in India
with the sole aim of increasing production
and productivity per unit time, area and
input at reduced cost of unit operation. This
is must if we have to survive in the highly
competitive international sugar market.
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