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Abstract

Cultural practices in sugar cane have evolved gineantroduction of this crop in Mauritius
some 350 years ago, although cane agronomy reshascheen reported only since 1891.
During the past three decades, several practices been reviewed, modified or eliminated
to cater for new objectives associated with improget in cane productivity and a more
environmentally friendly production system. Minimuithage practice was introduced in the
1980s on sloping lands and subsequently on flad nincrease cane yield with a better
control of soil erosion and perennial weeds. In ldte 1980s, the advantages of adopting
green cane trash blanketing (GCTB) over the trawigi trash lining practices was
demonstrated; GCTB has been practiced on more 26&k of the cane area by 2005. The
reduction in the labour force in the late 1980sygpted changes in cane planting by partially
mechanising some of the practices. Manual trasihgane before harvest is no longer
justified and cane cutters have been trained tedsamuntrashed green cane since 1998. Cane
burning, which was practiced on more than 35% efdafea before 1995, has been reduced to
less than 10%; a code of cane burning practicedoaseesearch results on cool burning has
been adopted to minimise particulate matter emmssdonew system to plant cane on ridges
in high rainfall areas was recommended in 2004.nGk&a in cane row spacing, with the
adoption of dual row planting since 2006, offerdHar potential to increase cane productivity
and machine efficiency. Similarly, integrated weaadnagement strategies to minimise the
use of herbicides and costs of production are beengmmended to growers. The process is
expected to improve further in the near future wite development of new farming systems
which will integrate practices such as controlledfic, reduced tillage, and fallow or legume
breaks.
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| ntroduction

Sugar cane was introduced in Mauritius some 350@syago and since then the cultural
practices have evolved. However, cane agronomyarelsewas reported only from 1891
onwards. The changes, particularly during thetlaste decades, have been greatly influenced
by a reduction in the labour force, the need taucedthe cost of production and by the
mechanisation of operations. Several practices hasen reviewed and modified or
eliminated after being found to be agronomicallyeaonomically not justified, to cater for
new objectives associated with improvements in cagwreductivity and a more
environmentally friendly production system. Sometleé major changes, namely minimum
tilage, dual row planting, partially mechanisedarging, planting of cane on ridges,
harvesting untrashed green cane, cool burningngraee trash blanketing (GCTB) and weed
management strategies are highlighted.
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Minimum tillage practice

Mechanised land clearing and preparation startedaaritius in the 1920s with the use of
pneumatic tractors, and in the late 1940s bulldozeere introduced (Mcintyre, 1984).
However, sugar cane is also planted on about 5n306f land with slopes that sometimes
exceed 20%. The usual practice is to plant canegltine warm and rainy season when good
germination and establishment is obtained. Plantage under rainy conditions poses
numerous problems; the cultural operations thatude uprooting of old cane stools,
furrowing and planting, are difficult. The abserafesoil cover exposes steep fields to soil
erosion, and during heavy rainfall fertilisers acahe cuttings can be carried downhill,
resulting in extensive replanting and poor growkurthermore, the usual mechanical
equipment cannot be operated, especially on the steep slopes. There is thus the need to
develop practices that will avoid these risks.

Minimum tillage practice (MTP) on sloping land wdsveloped as from 1976 (Mcintyst
al., 1984) and has been recommended to producers $88® This practice is now well
established on sloping land, and involves the isesystemic herbicide such as glyphosate to
kill the old cane stools, which are léfit situ (Marshall, 1984). Furrowing and planting in the
interrows of the preceding crop are then carried Although soil erosion is not normally a
major problem on flat land, the increasing costaofl preparation prompted the evaluation of
MTP in 1979 on flat land. Except on heavy clay soithe practice was found to be
comparable to conventional tillage (Mcintyre andriiga 1990) and has been adopted.
Advantages of MTP include reduced consumption oérgy a reduction in labour
requirements and less soil erosion MTP also engieper timing of planting, improves
weed control and leads to higher cane yields (Mcégt al.,1984).

Dual row planting

For more than a century, sugar cane inter-row sgachave not changed significantly in
Mauritius. At the beginning of the 20th centuryneasetts were planted in holes with a row
spacing that ranged between 1.20 and 1.50 m (Dea$00936). These row spacings were
maintained when cane was later planted in contisuowows. Subsequent studies on the
optimum row spacing have revealed no significarfitecences in yield between inter-row
spacings of 1.0, 1.30 and 1.60 m, but there waslaction in yield with inter-row spacing of
1.95 m (Rouillard, 1970). In the late 1970s, alédimg spacing of 2.25 and 0.95 m was tested
to intensify food crop production in the wider intew (Mcintyre, 1984). Cane yield was
equally good with that spacing, but the system m@sgenerally adopted because of lack of
interest among planters for food crop productiorratoon cane. Today the most common
inter-row spacings used are 1.45 and 1.62 m, hsitcdn vary between 1.20 and 1.62 m. In
recent decades, the wider spacings have been smgéaadopted because inter-rows of more
than 1.50 m facilitate infield traffic of standangctors and loading equipment with hardly
any stool damage.

Since 1999, closer spacings have been evaluatathfwoved cane productivity. Planting of
sugar cane at higher densities has been studi@dnmmber of countries, including India,
USA, South Africa and Australia, with varying degseof success depending upon the row
spacings used, the prevailing environmental comuttj the level of mechanisation ati
duration of the crop growth period (Bull and BUlQ00). One of the techniques of high
density planting, dual rows, was tested and it beg of pairs of rows 0.5 m apart with 1.8
m spacing between their centres.
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The potential of dual row planting as a means ofg@asing sugar cane productivity has been
demonstrated (Seeruttun and Ismael, 2003; Isetagl, 2007). Cane yield may be increased
between 8 and 12% depending on the variety. Dualpianting enables significant savings

on weed management, and improves efficiency of pbopharvesters. This is achieved

without increasing inputs (planting material andifiser). This new cane row spacing was

recommended in early 2006 and many Mauritian grevikave adopted the dual row planting

system. More than 1500 ha have already been plaotadhercially with this spacing.

Planting cane on ridges

In some areas of the high rainfall regions poorirdrge and waterlogging are common
features, and have adverse effects on root and gaveth. Hence, in these areas planting
cane on a ridge is important to drain the excesemieom the cane rows and to minimise the
effect of waterlogging on cane yield (MSIRI, 199Blpwever, disadvantages of this practice
are higher labour requirement and costs (MSIRI,320@n alternative method has been
developed where the cane is planted in conventifumedws and the ridge profile is created
about ten weeks later by moving soil from the irdess onto the cane rows using a disc
ridger or a ‘furrower’.

This practice is less labour-intensive, as paytiatiechanised planting and mechanised
harvest of cane is possible (MSIRI, 2004a). Morepttee ridging operation will also bury
any weeds present.

Partially mechanised planting

The traditional method of manual planting sugarecsnhighly labour intensive and, with the
reduction of the work force in the late 1980s, #swnecessary to make more efficient use of
the remaining labour whilst reducing costs. At tmee, fully mechanised planting was not
possible under local conditions with the planterailable. A partially mechanised planting
(PMP) system was thus established (Seeruttual, 1997), which involves placing whole-
stalk nursery cane into the furrows, where thekstare chopped into 50-60 cm setts and
sprayed with fungicide before being mechanicallyered with soil.

As the cane stalks are placed in the furrows withO% overlap, the amount of planting
material used in PMP is the same as for the coromaltmethod. The advantage of PMP is
that it requires at least 13 women days less paalethan manual planting.

Harvest of green untrashed cane

The trashing of cane is performed mainly to fa&iét harvesting, reduce extraneous matter
sent to the mill and control pest infestation. e past, trashing was performed up to three
times prior to harvest but, due to the increasest @ labour, the number of trashing
operations has been reduced to one (MSIRI, 2008vexer, early trashing between April
and May, which is well before harvest, can reduaeecyield by about 5 to 10 t/ha (Seeruttun
et al, 1999).

In order to avoid this loss in yield, a method anually harvesting green untrashed cane was
developed in 1998. The untrashed cane is cut dtdke and topped, while some of the dried
leaves adhering to the stalks are removed duriaghdndling process or after cutting. The
amount of extraneous matter is generally well betllogvacceptable level at the mill (MSIRI,
2002). This method of harvesting not only redudesdost of production, but the efficiency
of cane cutters does not appear to be significaatigcted. However, the success of the
practice depends on appropriate training and stugtervision of the cane cutters. This
practice has been adopted in the humid and supédmegions of Mauritius.
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Cool burning

The burning of sugar cane before harvest has beemrmemon practice in the humid and
subhumid regions of Mauritius. It has the advandagkeeliminating trash and reducing the
amount of extraneous matter reaching the mill, iamacreases the efficiency of cane cutters
and harvesters. Additionally, the cost of transpwitling and labour is reduced.

Traditionally the cane is burnt in late afternoaut,bdespite the advantages, this has some
adverse impacts on the environment resulting frleenemission and deposition of particulate
matter or ash in neighbouring urban areas (MSIB012. This practice is considered by 78%
of the public and 86% of hotel managers as beiagrmus nuisance (Seeruttaehal, 2003).
Moreover, burning reduces the thickness of thehtramilable for trash blanketing, which
results in an increase in the quantity of herbigidequired to control weeds. The complaints
from the public have prompted the authorities toaw this practice.

Cool burning involves burning the fields early metmorning when the wind is low and dew
is usually present on the green leaves. The l&gdps to retain particulate matter, and
emission is reduced by more than 60% (Seeruttual, 2003). More trash remains in the
field as only the dry leaves are burnt and the rgreaves are left because of the higher
humidity. A code of burning practice which includdse adoption of cool burning was
proposed in 2002. These changes seem to haveeshtisé public and have hence preserved
the practice of cane burning in the humid and sobbduegions.

Green cane trash blanketing (GCTB)

After harvesting the cane, the trash remaininghmn field is usually lined along alternate or
every inter-row. However, with a reduced labourcéand increased costs, this practice was
found not to be justified in the dry non-irrigateeljions (Seeruttuet al, 1992). Instead a
new method introduced in 1992, whereby trash isaprevenly over the surface, was found
to be more appropriate. The advantages of trastkéleng are that it requires less labour, less
herbicides are used and cane yields may be inae@eTB has consequently been rapidly
adopted in the subhumid areas, especially with ekgansion of mechanised harvesting.
Nevertheless, the practice could not be extendetheosuperhumid zones where annual
rainfall exceeds 3 500 mm because of an advereetefh cane yield (MSIRI, 1998).

Weed management strategies

In Mauritius, manual weeding was practiced exclelsivuntil the 1940s. Since the early
1950s, however, chemical control of weeds has giladbecome the dominant method
(Mclintyre, 1984). Weed control in sugar cane hanh@acticed with the aims of eliminating
all weeds from the time of planting or harvestingto complete canopy closure. This can
involve two or three herbicide applications, ands@metimes complemented by manual
weeding (MSIRI, 2004b). In order to reduce the afsproduction, new weed management
strategies have been developed based on criticeddgeof weed competition (Seerutten
al., 2007).
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In general, critical periods were found to varyvietn 6 and 27 weeks after planting or 12
and 26 weeks after harvest in the humid areas (8eerrand Lutman, 2004). The new
strategies involve delaying the first herbicide laggtion to coincide with the beginning of the
critical periods of weed competition. However, thecess of this approach depends on the
efficacy of available herbicides to control all wisgresent on the day of spraying whilst also
providing a relatively long residual activity agsira broad spectrum of weeds. The efficacy
of such a practice offers a new perspective foragag weeds, as delaying the first herbicide
application will result in savings of at least dmerbicide treatment per season (Seerugiun
al., 2007).

New farming systems

In line with more recent economic and agronomicefigyments in the industry, new cropping
systems are being investigated to meet the chatenghe new systems involve more
integrated practices with the basic principles etluced tillage, controlled traffic (by
matching row spacing to vehicle track width) anéguminous fallow break. The benefits of
these practices to improve productivity have beemahstrated in Australia, where a vyield
plateau was observed (Kingstenal.,2007). The new systems must be adapted to Mauritia
conditions, particularly with the increase in abegng harvested mechanically.

Conclusions

Several agronomic practices have been improvedeweldped and each has contributed
towards the profitability of the sugar industryMauritius. Future progress will depend on a
more holistic approach to the problems of the itiisespecially with the significant

reduction in the price of sugar. One of the priesitwill be the development of more

integrated, sustainable and environmentally frigndtopping systems which are more
profitable. Particular emphasis will be placed omimum or reduced tillage, controlled

traffic and allowing a fallow period or legume bkea
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