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Minimizing of post-harvest losses
Full green cane should be milled within 48 h (early
season), or within 24 h (late-season)
Burnt full cane should be milled within 24 h and
billets (green/burnt) within 12 h
Supply of fresh cane to mill
Incentive to supply clean cane
Use efficient mill sanitation programme to
minimize secondary losses
Frequent steaming
Storage of harvested cane in small heaps.
Use of effective biocide: Quaternary ammonium
compounds/Thiocarbamates (QUAT), organo
sulphur compound
Use of dextranase
Spraying of aqueous formulation consisting of a
sodium metasilicate (0.1-0.5%) + Benzalkonium
chloride ( 0.1 -0.2%), along with a surfactant, on the
harvested cane with a help of foot or power operated
sprayer. This process reduces the loss of sucrose
from harvested stored cane up to a period of one
week, depending on the ambient temperature,
variety and storage conditions.
Approximately 25-50 litres diluted formulation is
sufficient for treatment of one ton harvested cane
Covering of treated cane with a thick layer
(approximately 30-40 mm of trash)
Electrolyzed water (EW)-an anti-infective agent
reduces sucrose losses, if sprayed over harvested
cane.

Commercial benefits

Asugar mill (5000 TCD) crushing 3-6 days mix of stale cane
could produce additional sugar of I 3.0 lakh per day by
judicious use of this process. The increment in sugar
recovery % cane after chemical treatment may vary between
0.3-0.5 units.
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Post-harvest sucrose losses have been reported from many
cane producing countries and linked with low sugar
recovery and several problems during sugar processing. In
subtropical India cut to crush delay for sugarcane is
annually 3-7 days leading to colossal loss in sucrose
content and mill recovery. The following factors are largely
responsible for the deterioration of post-harvest cane
quality:

Farmers practice of harvesting sugarcane in advance
Supply of cane through cane centers

Delay in transport of harvested cane from farmers
field to cane centers tomill

Extension of milling period during summer months
when ambient temperature is high

Lack of understanding regarding cane and mill
sanitation

Unscheduled shut downs due to unforeseen
circumstances , such as breakdown of machinery.

Causes of post harvest losses
Nature of variety (Rind hardness, wax content)
Moisture and original condition of cane
Pre-harvest practices ( burning of canes)
Method of harvesting (hand cut/mechanical
harvesting)
Atmospheric conditions (temperature, humidity and
rainfall)
Size of billets (short burnt, long burnt, short green,
long green)
Storage method ( open storage, storage in piles)
Time lag between harvesting and milling
Efficiency of processing unit

Suger Recovery % Cane
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Consequences of cane staling
False purity
Reduction in Pol % cane
False pol value
Lower extraction %
Higher Brix value
Decrease inrecovery
Increased dextran levels
Rise ininvert sugars

Adverse impacts of cane staling
The delay in crushing of harvested cane has many adverse
effects on farmers, millers and sugar processing :

> Cane growers
Reduction in cane weight and economic loss to growers
which may exceed X 10/quintal cane

> Sugar industry
Loss in sucrose content ( 5-10 kg/ton cane crushed)with
consequent loss in sugar recovery (0.5-1.0 unit).
The economic loss to industry may exceed >3.0 lakh / day or
more depending on the variety, temperature and time lag
between harvesting to crushing.

> Sugar processing
Formation of many desirable metabolites in harvested cane
and juices affects processing efficiency and quality of end
product- sucrose.
Dextran /polysaccharides, non-sugars , organic
acids and ethanol , higher inversion in cane and juice
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production is around 35-40% because of poor stubble
bud sprouting during winter season, variety, soil,
irrigation, poor ratoon management, etc. of sheet ratoon
productivity.

Strategies to improve stubble bud sprouting of winter

initiated ratoon and ratoon yield
Pre-harvest application on plant crop (Ethrel @ 200
ppm) + urea @ 4%, Ethrel @ 1.44 kg a.i./ha,
Glyphosate @ 0.16 kg a.i. /ha) and Post-harvest
application on initiated stubble (Cycocel @ 5-8 kg
a.i./ha, IBA @ 100 ppm, Ethrel @ 500 ppm, Gamma
HCH @ 5/ha, TIBA @ 50 ppm) improved stubble
bud sprouting

» Foliar application of ethrel @ 100 ppm checked tiller
mortality, improved plant growth and ratoon yield.

Cane ripening

Ripening can be defined as an increase in sucrose
concentration in the cane stalk with cane maturity.
Advancement of cane maturity is considered as one of
the most important achievements from the factory
operational point of view due to improved sugar
recovery and growth of subsequent ratoon crops.
Ripening can also be achieved artificially by the
application of chemicals known as ripeners. Application
of ripeners are prevalent in those areas where
temperature does not reduce to level (15-18°C) which
favours sucrose accumulation. Chemical ripeners are
being used in large scale sugarcane plantations:
Glyphosate/sodium metal silicate, Glyp-Borate Ethrel,
Fusilade Super, Gallant Super. Spraying of chemicals
etc. should be accomplished 6-8 weeks before harvest.
The increment in sucrose content may vary from 0.5- 1.0
unit or more (pol in cane) compared to untreated check.
However this increase in sucrose will depend on variety,
age of crop and ambient temperature.

IISR has reported efficacy of foliar application of
ethephon @ 400 ppm, glyphosate (0.25-1.0 kg a.i/ha),
Triacontanol @ St/ha and dinitrocifrol (PSR) @ 8-10
kg/ha in improving sucrose content during early season.
Alternative technologies like liquid and land-line
application of sucrose enhancing chemicals have
abobeen attempted also tried Wlth Varymg degree of
success.
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The commercial cultivation of sugarcane (Saccharum
spp. hybrids is carried out through vegetative
propagation using stalk cuttings or setts, and nearly
8-10% of total produce is used as planting material. In
conventional system prevailing in India, about 68 tons
seed cane/ha is used as planting material. In subtropical
regions, sprouting of seed cane is less than 40 percent,
seed multiplication rate is 1:10 and main cane: tiller ratio
is only 1:2 Number of millable canes are also very low
which finally reduced cane and sugar yield upto 53-60
t/ha, and 6-7 t/ha, respectively. Seeing these problems,
Scientists of Plant Physiology and Biochemistry
division have conduted Several experiments using plants
growth regulators. In plants, five major plant growth
regulators are found; auxin, cytokinin, gibberellic
acid(GA,) ethylene and abscisic acid. These hormones
are known to influence growth, development, yield and
also sugar accumulation of plants by regulating source-
sink relationship. Observing the Importance of growth
regulators, three main hormones, gibberellic acid,
cytokinin and ethylene were applied at different growth
phases of sugarcane cycle for improving bud sprouting,
tiller number, leaf development, reducing tiller mortality
and improving cane and sugar yield and foud significant
improvement.

Gibberellic acid (also called Gibberellin A,, GA and
GA,) is ahormone found in plants and fungi. Gibberellic
acid is a simple gibberellin, a pentacyclic diterpene acid
promoting growth and elongation of cells. Since GA
regulates growth, applications of very low
concentrations can have a profound effect while higher
concentration will have the opposite effect. GAs are
known to improve the photosynthetic efficiency of
plants through their influence on photosynthetic
enzymes, leaf-area index, light interception and
enhanced use efficiency of nutrients. It enhances the
source potential and redistribution of photosynthates
thus increases sink strength.

Gibberellic acid(C,,H,,0,)
Cytokinins are compounds derived from a nitrogen-
containing compound (adenine). One of these cytokinin
is 6-furfurylaminopurine (kinetin)

{ho

Kinetin (C,,H,N,0)
Ethylene is one of the plant growth regulators which is
used to enhance the sprouting of seed cane, promote
vigorous tillering, prevent flowering and improved
ripening. Setts soaking in low concentration of ethephon
(@ 100 ppm) improve bud sprouting under autumn,
spring and late planting conditions. Similarly, foliar
spray of Ethephon (2-chloroethylphosphonic acid,
CEPA) produces ethylene which is a concentration-
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dependent biphasic growth modulator in higher plants.
At high concentrations, it inhibits growth, whereas at
low concentrations it stimulates growth. The response to
ethephon also depends upon the stage of plant
development.
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Ethephon (C,H,CIO,P)
Strategies to improve bud sprouting of setts

Several experiments were conducted at I[ISR, Lucknow
to reduce germination time and increase rate of
germination using PGR & Results obtained indicated:

Soaking of setts in Ethephon (@100 ppm) and Five
phos (@100 ppm) for 24 h improves bud
germination and reduce germination time.
Setts soaking in Ethephon (@100 ppm causes early
and higher germination at autumn, spring and late
planted cane
Sett priming with mixture of phosphates improved cane
yield by 27 %.

Foliar application of growth promoting chemicals
Lower number of tiller formation and higher rate of tiller
mortality are major problems affecting total shoot
population and number of millable canes (NMC) and
finally cane yield. Efforts have been made by Scientists
of Plant Physiology and Biochemistry Division to
improve initial plant population, early formation of
tillers and reduce tiller mortality using cytokinin, GA,
and Ethephon in autumn, spring and late planting
conditions. Findings obtained showed

Improved tiller formation, internode length and

overall cane and sugar yield by foliar application of

ethrel @ 100 ppm, GA, @ 35 ppm at 90 and 120

DAP

Application of GA, and cytokinin improved NMC by

7 and 8%, respectlvely invariety CoSe 92423.

Ratoon management

In sugarcane, ratoons occupy a sizable proportion of the
total area under cane cultivation, up to 50-60% of cane
area in sub-tropical states like Uttar Pradesh. The major
advantage of ratoons lies in its early maturity, lower cost
of cultivation and high sugar recovery during early
crushing. The contribution of ratoon yield to total cane



