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ABSTRACT

The need to implement sustainable and productive systems compatible with populations leads to the elimination
of burning as a practice associated with sugarcane harvesting. This work is part of a study where two sugarcane
production systems were compared: a) with trash blanket (mulching) and b) without trash blanket (burnt residue).
Macroplots were established in a commercial field planted with LCP 85-384, in Albarracin (Cruz Alta, Tucuman,
Argentina). A split-plot experimental design with three replicates was used. Each plot consisted of five 30-m furrows.
Two crop cycles were considered: 2006/2007 and 2007/2008. From sugar cane harvest onwards, soil water content
at 20-cm and 40-cm depth, soil temperature at 15-cm depth, stalk number and basic infiltration rate were periodically
determined. Cane yielding (t/ha and t/100-m row) was estimated at harvesting time using stalk number and weight
data. There was a higher water content in the treatment under trash blanket management for the 2007/2008 cycle,
but no differences were found between treatments in the 2006/2007 cycle. These results depended on rainfall amount
and distribution. Soil temperature was higher in the treatment without trash blanket and this situation was registered
until canopy closure. Stalk population dynamics showed a higher stalk number during tillering peak in the treatment
with trash blanket. At harvesting time this trend was evident, but the difference was significant only in 2007/2008.
Sugarcane production per hectare was 12% and 55% higher in the treatment with trash blanket in 2006/2007 and
2007/2008, respectively.
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RESUMEN
Evaluacion de un sistema sustentable de produccion de cafa de azucar en Tucuman, R. Argentina.
Parte Il: Contenido de humedad y temperatura del suelo, dindmica de la poblacién de tallos y produccién de
cana de azucar

La necesidad de implementar sistemas productivos sustentables y amigables con las poblaciones vecinas a
los campos conduce a la eliminacion de la quema como practica asociada a la cosecha de la cafia de azucar. Este tra-
bajo forma parte de un estudio donde se compararon dos sistemas de produccién de cafia de azucar: a) con cobertura
de residuos de cosecha (“mulching”) y b) sin cobertura de residuos de cosecha (residuo quemado). Se establecieron
macroparcelas en un lote comercial implantado con el cultivar LCP 85-384, en Albarracin, Cruz Alta, Tucuman, R.
Argentina. El disefio experimental fue de parcelas divididas con tres repeticiones, estando cada parcela formada por
cinco surcos de 30 m. Se evaluaron dos ciclos agricolas: 2006/2007 y 2007/2008. A partir de la cosecha, se determina-
ron periddicamente la humedad del suelo a 20 cm y 40 cm de profundidad, la temperatura de suelo a 15 cm de profun-
didad, la infiltracién basica y el numero de tallos. Al momento de cosecha, se determinaron numero y peso de tallos, a
partir de los cuales se estimaron las toneladas de cafa por surco y por hectarea. La humedad del suelo resultdé mayor
en el tratamiento con cobertura de residuos para el ciclo 2007/2008, no asi para el ciclo 2006/2007, donde no hubo dife-
rencias entre tratamientos. Este comportamiento dependio de la cantidad y distribucion de las lluvias. La temperatura del
suelo fue mayor en el tratamiento sin cobertura, situacién que se mantuvo hasta el cierre del cafiaveral. La dinamica de
la poblacion de tallos mostré un numero de tallos mayor para el tratamiento con cobertura en el pico del macollaje. A
cosecha se mantuvo esta tendencia, pero la diferencia solo fue significativa en 2007/2008. La produccion de cafa por
hectarea fue un 12% y un 55% mayor en el tratamiento con cobertura en 2006/2007 y 2007/2008, respectivamente.

Palabras clave: cafa de azucar, sustentabilidad, “mulching”.
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INTRODUCTION

The increasing need to implement sustainable
management systems in sugarcane plantations leads to
the elimination of burning before or after harvesting.
Sugarcane harvesting without burning is known as green
cane harvesting. After green cane harvesting a great
quantity of residue (leaves and tops) remains in the field:
7 to 30 tons of dry matter depending on the variety and
mainly on field productivity level (Furlani Neto et al.,
1997; Oliveira et al., 1999a and b; Thorburn et al., 2001;
Souza et al., 2005; Robertson and Thorburn, 2007;
Nufiez and Spaans, 2007; Romero et al., 2009).

One of the alternatives to manage this residue is
to preserve it on the soil as mulching (trash blanketing).
This management system allows the return of an important
quantity of vegetable residues to the soil, favoring
nutrient recycling, increasing soil organic matter contents
and soil structural stability, reducing both water and wind
erosion, diminishing soil water evaporation, increasing
infiltration, allowing a better conservation of soil moisture,
reducing soil temperature in the top layer of the profile
and favoring mesoflora and microflora proliferation
(Wood, 1991; Prove et al., 1995; Braunack and Ainslie,
2001; Graham et al., 1999; Mitchell and Larsen, 2000;
Graham et al., 2002; Thorburn et al., 2004; Kingston et
al., 2005; Souza et al., 2005; Meier et al., 2006;
Digonzelli et al., 2007; Nufiez and Spaans, 2007; Romero
et al., 2007; Sanzano et al., 2009 and Digonzelli et al.,
2011). In addition, changes in soil environmental conditions
caused by trash blanketing reduce weed infestation, since
many species, especially the annual ones, are not capa-
ble of growing under these conditions (Velini e Martins,
1998; Martins et al., 1999; Manechini et al., 2005).
Moreover, some experiences indicate that sugarcane
trash blanket has an alelopathic effect on weed germina-
tion (Sampietro et al., 2006; Viator et al., 2006).
Therefore, it is possible to reduce cultural labors provided
that equipment designed for working on harvest residues
on the ground is used (Digonzelli et al., 2007). In
Tucuman, approximately 80% of the sugar cane area is
harvested with combine harvesters', many of which have
shredder toppers which leave small residue pieces and a
uniform blanket, thus facilitating the use of green cane
management systems.

Trash blanket management reduces soil water
evaporation and improves rain and irrigation infiltration,
thus increasing water content in the first centimeters of
soil profile (Morandini et al., 2005; Sanzano et al., 2009).

Tucuman has dry spring conditions and frequently,
sugarcane water needs during emergence and tillering
are not fulfilled. In this aspect, green cane harvesting with
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trash blanket is a management alternative that can help to
achieve a correct seasonal water status in our productive
area (Morandini et al., 2005; Sanzano y Fadda, 2009;
Digonzelli et al., 2009).

On the other hand, trash blanket reduces soil
temperature in the first centimeters of the profile, which
can impair sugarcane emergence and initial growth
(Morandini et al., 2005; Digonzelli et al., 2009).
Nevertheless, due to trash blanket and the consequent
decrease in soil temperature, the main planted varieties in
Tucuman register a slower emergence, but final sugarcane
production is not affected (Tonatto ef al., 2009).

This work is part of a study where two sugarcane
production systems were evaluated: a) green cane harvesting
with trash blanketing and b) green cane harvesting without
trash blanketing (residue burnt immediately after harvest).

This study presents results concerning the effect of
trash blanket on soil water status and its thermal regime,
stalk population dynamics and sugarcane production.

MATERIALS AND METHODS

For this trial, plots were established in a commercial
field in Albarracin (department of Cruz Alta), Tucuman,
Argentina (26°47'41" LS and 64°59' 10"LW). Albarracin is in
the limit of the subhumid-humid Chaco-Pampeana plain,
characterized by an annual mean temperature of 19°C, an
annual mean rainfall between 750 mm and 800 mm and a
moderate water deficit from August to October, which is a
climatic limitation to sugarcane growing.

Soils in the east of the region are typic Argiustoll
with silty loam texture over the surface, and are moderately
well drained; their pH is 6.6; organic matter content, 2%;
exchangable K, 1.7 cmol ¢ kg' and CEC, 17 cmol ¢ kg’
(Sanzano y Fadda, 2009).

The evaluated variety was LCP 85-384, which is
planted in 65% of the sugarcane area and is thus the most
widely cultivated variety in Tucuman (Cuenya et al., 2009).
Evaluations were carried out through two crop cycles:
2006/2007 and 2007/2008 (second and third ratoon,
respectively).

In the first cycle, evaluations were made from
November 2006 (after plot harvesting) to July 2007, when
the new harvest took place (230 days). The second cycle
was evaluated from July 2007 to June 2008 (322 days).

The agronomic management of the plots consisted
of practices tipically carried out in the area. These included
weed control with post-emergence herbicides, nitrogen
fertilization (applying urea manually at a rate of 115 kg ha'1)
by the end of November 2006 and in mid November 2007,
and no irrigation.

A split-plot experimental design with three replicates
was used, with plots of five 30-m-long rows. Plots were
harvested without burning, using a combine harvester. The
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sugarcane management systems evaluated were: a) trash
blanketing (12.2 and 16.6 tons of dry matter per hectare in
2006/2007 and 2007/2008, respectively) and b) without
trash blanketing. In the plots where the second management
system was to be evaluated, residue was burnt immediately
after harvest.

Every 20 to 30 days from harvesting date (October
2006 and July 2007) onwards, the following parameters
were assessed:

a) Soil water content: one sample per plot was taken
at 20 cm and 40 cm depth on furrow side. The gravimetric
method was used to determine soil water content. Soil bulk
density (BD) was determined with the cylinder method
(Black and Hartge, 1986) and values were then transformed
from gravimetric to volumetric water content.

b) Basic infiltration rate: it was determined using
a disc permeameter to zero suction.

c) Soil temperature: it was registered at 15-cm
deep after harvest until February, using automatic sensors
Ibutton DS1921G-Spectrum Technologies Inc. (-40°C to
+85°C).

d) Stalk population: it was evaluated in fixed 10-
meter-long areas in three central rows in each plot.

e) Cane yield components: stalk population was
evaluated at the end of every cycle and three samples of
15 successive stalks each were taken (45 stalks per plot) to
determine their individual weight.

f) Cane yielding (tons of cane/ha): it was estimated
with stalk number and weight.

An ANOVA with fixed effects was used for statistical
analysis and means comparisons were performed with
Tukey test at 5% significance.

RESULTS AND DISCUSSION

1.-Soil water content and temperature

During the 2006/2007 cycle, there were no differences
in soil water content between treatments at any of the evaluated
depths. This was probably caused by rainfall rates 68% above
the normal level for the October-February period.

In the 2007/2008 cycle, soil water content was higher
in treatments with trash blanket at 20-cm depth (Figure 1).
By contrast, no significant differences were registered
between treatments at 40-cm depth, though again the
trash blanket treatment tended to lead to higher soil water
contents (Figure 2).

Figures 3 and 4 show soil water content changes at
20-cm and 40-cm depth, respectively, during the
2007/2008 cycle. In addition, soil moisture constants are
indicated: field capacity (FC), permanent wilting point
(PWP) and 40% of available water (AW), which is considered
to be the threshold below which sugarcane is under water
stress. Volumetric values were obtained with a BD of 1.32
g/lcm?®.
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Figure 1. Volumetric moisture at 20-cm depth in treatments with
and without trash blanket. Albarracin, department of Cruz Alta
(Tucuman, Argentina), 2007/2008 cycle.

Different letters indicate significant differences (p<= 0.05).
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Figure 2. Volumetric moisture at 40-cm depth in treatments with
and without trash blanket. Albarracin, department of Cruz Alta
(Tucuman, Argentina), 2007/2008 cycle.

Different letters indicate significant differences (p<= 0.05).

These figures show that during 2007/2008, the
treatment with trash blanket, was never under water
stress, while in the treatment without trash blanket water
content at 40-cm depth was below 40% of available water
between late December and mid-January (for a 19-day
period).

Between early October and late November (a 50-
day period), water content at 20-cm depth was significantly
higher under trash blanketing (Figure 3). This effect was
softened at 40-cm depth, probably due to the fact that there
was less soil water evaporation at this level (Figure 4). The
trash blanket treatment also showed a higher infiltration
rate (43 mm/h), as compared to the treatment without trash
blanket (29 mm/h).

The differences in soil water contents tended to
disappear in December, when plants canopy shaded the
soil and canopy closure approached (intercepting
approximately 70% of the incident radiation).

The results of this work indicate that although trash
blanket affects soil water content, this effect depends on
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Figure 3. Changes in soil moisture at 20-cm depth in treatments with and without trash blanket. Albarracin, department of Cruz Alta

(Tucuman, Argentina), 2007/2008 cycle.
Different letters indicate significant differences (p<= 0.05).
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Figure 4. Changes in soil moisture at 40-cm depth in treatments with and without trash blanket. Albarracin, department of Cruz Alta

(Tucuman, Argentina), 2007/2008 cycle.
Different letters indicate significant differences (p<= 0.05).
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annual rainfall rates and distribution. Similar results were
found by Scandaliaris et al. (1999 and 2002) and Morandini
et al. (2005) in Tucuman, and by Van Antwerpen et al.
(2006) in South Africa.

In Australia, Wood (1986 and 1991) compared three
treatments: 1) trash blanketing, 2) incorporation of harvest
residues into the soil and 3) burning residue after harvest.
This author reported higher water content and less soil
moisture variation under trash blanketing. In addition, he
indicated that the lowest soil water content occurred when
post harvest residues were burnt.

Page et al. (1986) found higher moisture contents in
soils under trash blanket management than in unblanketed
soils. In coincidence with results in the present work, these
authors indicated that differences in moisture content
between soils with and without trash blanket were more
significant above 30-cm depth, whereas they became less
evident between 30-cm and 60-cm depth.

In Brazil, Ball-Coelho et al. (1993) reported higher
moisture content and higher proportion of water storage
pores in soils with trash blanket compared to those
unblanketed. The authors suggested that the greater storage
porosity was a consequence of better root development
and increased microbial activity, especially that of fungi, in
trash-blanketed soils. In Tucuman, Morandini et al. (2005)
reported higher moisture contents up to 45-cm depth in
soils under trash blanketing, as compared to those where
harvest residue was burned.They also indicated that the
effect of trash blanket on soil moisture was highly

dependent on rainfall amount and sequence.

In Ecuador, Nufiez and Spaans (2007) analyzed soil
moisture content and daily evapotranspiration in two
situations: with trash blanket and removing trash blanket
through burning. These authors reported higher moisture
content in soils with trash blanket and a reduction between
34% and 39% of daily evapotranspiration rate for this
treatment. As a result of these effects, it was possible to
reduce irrigation frequency in the trash blanket treatment.

On the other hand, papers by Torres and Villegas
(1996) and Chapman et al. (2001) showed that trash
blanket diminished soil moisture loss by reducing soil water
evaporation, and that this effect continued until crop
canopy closure.

Sugarcane in Tucuman is managed without irrigation
and due to the monsoon regime, rainfall is concentrated
during summer. Spring is dry, so generally rainfall does
not meet sugarcane water requirements during emergence
and tillering phases. Therefore, the results of this study
confirm that in an important part of the sugarcane cropping
area in Tucuman, with medium-textured soils and
without drainage and high water table problems, trash
blanket systems may represent a tool to decrease water
deficit in spring (Romero et al., 2000; Sanzano y Fadda,
2009).

Figures 5 and 6 show mean daily temperatures in
treatments with and without trash blanket for the two crop
cycles.

In both cycles, the treatment without trash blanket
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Figure 5. Soil temperature at 15-cm depth. Albarracin, department of Cruz Alta (Tucuman, Argentina), 2006/2007 cycle.
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Figure 6. Soil temperature at 15-cm depth. Albarracin, department of Cruz Alta (Tucuman, Argentina), 2007/2008 cycle.

tended to have a higher soil temperature during spring and
early December until late January (not always with statistical
significance). In that period, which coincided with canopy
closure, treatments were similar (Figures 5 and 6). This
was also reported by Page et al, 1986; Wood, 1991;
Chapman et al., 2001; Morandini et al., 2005; Viator et al.,
2005 and Morandini et al., 2009.

In the 2006/2007 cycle, the treatment without trash
blanket presented a daily mean soil temperature that ranged
from 27.3°C to 22.2°C (mean temperature: 24.7°C) bet
ween November and February, as compared to a temperature
between 26°C and 22.4°C (mean temperature: 24.4°C)
recorded for the treatment under trash blanketing. Hence
average difference in soil temperature between treatments
was 0.3°C, and mean daily temperatures did not differ
significantly between treatments.

In the 2007/2008 cycle, daily mean soil temperature
recorded for the treatment without trash blanket varied from
15.7°C to 29.3°C between the end of September and
February (mean temperature: 24.1°C), whereas the trash
blanket treatment presented a temperature ranging between
14.8°C and 27.9°C (mean value: 22.5°C). For this cycle,
average soil temperature difference between treatments
was 1.6°C.

In a daily analysis, temperature differences between
treatments were statistically significant from 23 to 30
October, 3 to 10 November, and 13 to 16 November.

Soil temperature differences between treatments,
though not always statistically significant, had a biological
significance as they allowed reaching the thermal threshold
for earlier or later sprouting, thus explaining the different
emergence percentages and rates obtained with each
treatment and variety.

Smaller temperature differences between treatments
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in the 2006/2007 cycle were probably related to abundant
rainfall in that cycle between October and February.

Page et al. (1986) reported that soil temperature
was 3°C lower at 15-cm depth in soils under trash blanket
treatments. Similarly, Wood (1991) found that soil temperature
was 6.2°C lower at 5-cm depth in soils under trash blanketing
between October and December, in Australia. Differences
faded after December, when crop canopy shaded the
ground.

Weir et al. (1998) reported a mean increase of 1.4°C
in soils with little residue cover, as compared with those
with a large quantity of residue.

Chapman et al. (2001) registered soil temperature
at 15-cm depth and it was 3.8°C lower in soils under trash
blanketing than in soils where residue was burnt after
harvest. Irrigation or rainfall reduced temperature diferences
between treatments.

In Tucuman, Morandini et al. (2005) recorded a soil
temperature increase in treatments without trash blanket,
as compared to those with trash blanket. Differences ranged
from 0.6°C to 3.6°C (mean difference: 1.5°C). These
authors suggested that temperature differences vanished
when canopy closed and that irrigated treatments had smaller
temperature differences.

In Louisiana Viator et al. (2005) showed that in winter,
trash-blanketed plots had a mean soil temperature 0.8°C
higher than those without residue, while in spring plots with
trash blanket had an average soil temperature 3°C lower
than plots without residue. It should be remembered that
winter temperatures in Louisiana sugarcane area are
extremely low and even reach -10°C, and freezes occurr.

Morandini et al. (2009) reported that from emergence
onset to canopy closure, mean soil temperature was 1.8°C
lower in trash blanket treatments than in soils without
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residue. These authors also reported that irrigation and
rainfall reduced soil temperature differences between both
types of treatment.

2- Stalk population dynamics

Figures 7 and 8 show stalk population dynamics for
treatments with and without trash blanket during the two
crop cycles studied. The curves represent typical sugarcane
stalk population dynamics, namely an increase in stalk
number (in emergence and tillering phases) till reaching its
peak, and then a drop until reaching final stalk population
(Romero, 2000).

In contrast with other reports (Chapman et al., 2001;
Kingston, 2002; Morandini et al., 2005), no significant
differences in emergence between treatments were
registered in the 2006/2007 cycle. This was probably due
to the fact that mean soil temperature at harvesting time
(late October) was always above 20°C (Figure 5). As a
consequence of this, the effect of trash blanket treatments
on emergence delay was not observed. In this cycle,
maximum stalk number/m was reached in December and it
was significantly higher under the trash blanket treatment
(43.5 stalks/m) than in the treatment without trash blanket
(33 stalks/m). No differences were found between treatments
on other assessment dates.

After an early harvest (July 2007) in the 2007/2008
cycle, the treatment without trash blanket showed a higher
stalk number/m at emergence onset (late August-
September). From that date until December, no differences
were recorded between treatments. In December, maximum
stalk number/m was reached: the trash blanket treatment

reached 35.7 stalks/m, whereas the treatment without
mulching presented 23.7 stalks/m, being these values
significantly different at the 8% level.

At harvesting time, stalk number/m in the trash blanket
treatment (22 stalks/m) was higher than that in the treatment
without residue cover (16 stalks/m).

Stalk mortality rate was similar in both treatments
and in both cycles: 36% to 47% in 2006/2007, and 33% to
37% in 2007/2008.

Page et al. (1986) reported that after eight weeks,
sugarcane harvested in August showed a 45% lower stalk
population in plots with trash blanket. However, twelve
weeks after harvest, stalk population was 16% larger under
the trash blanket treatment. This showed the advantages
of trash blanket management during warm seasons. No
differences in stalk population were observed during
October and November harvests at any time.

Ball-Coelho et al. (1993) reported similar tillering
levels for treatments with and without trash blanket.

In Brazil, Alvarez e de Camargo e Castro (1999)
found no significant differences in stalk number/m in treatments
with and without trash blanket. However, the trash blanket
treatment tended to present a greater stalk number/m at
maximum tillering stage.

Torres and Villegas (1996) and Kingston (2002)
found a smaller stalk population in early growth stages
under trash blanket management. Nonetheless after
the sixth month, stalk number/ha was similar in both
treatments.

Chapman et al. (2001) noted a slower emergence in
fields under trash blanket management when they were
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Figure 7. Stalk population dynamics. Albarracin, department of Cruz Alta (Tucuman, Argentina), 2006/2007 cycle.

Different letters indicate significant differences (p<= 0.05).
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Figure 8. Stalk population dynamics. Albarracin, department of Cruz Alta (Tucuman, Argentina), 2007/2008 cycle.

Different letters indicate significant differences (p<= 0.05).
*Different letters indicate significant differences (p<= 0.08).

harvested in both July and November. Stalk population
reached its maximum value in January, and no differences
between treatments (with and without trash blanket) were
observed.

In Louisiana, Richard (2001) reported an emergence
decrease of 29% under trash blanket management.
Nevertheless after six months, stalk population differences
between treatments were reduced to 5%.

Morandini et al. (2005) reported a higher stalk
number/m at emergence phase and beginning of tillering in
treatments without trash blanket. Maximum stalk population
was slightly higher in treatments with trash blanket, with no
statistical significance. Stalk number/m at harvest time was
similar in both treatments.

Nufiez and Spaans (2007) reported fewer stalks/m
in trash blanket treatments throughout the crop cycle, even
though this difference was not statistically significant at any
assessment date.

3- Yield components

Table 1 shows stalk population per row meter,
individual stalk weight and sugarcane production per 100-
m rows in treatments with and without trash blanket, during
the two crop cycles.

In the 2006/2007, cycle there were no differences in
stalk number and weight and sugarcane production per
100-m row between treatments. However, a slight difference
favoring trash blanket management was observed.

In the 2007/2008 cycle, stalk population and sugar-
cane production per 100-m row were significantly higher
under the trash blanket treatment (differences of 43% and
56%, respectively). No significant differences between
treatments were found with respect to individual stalk
weight. However, the trash blanket treatment showed 9%
higher values than the unblanketed treatment. Highest
sugarcane production per 100-m row in the trash blanket
treatment resulted mainly from a higher stalk population

Table 1. Stalk number per row meter, individual stalk weight and sugarcane yield per 100-m row for treatments with and without trash
blanket. Albarracin, department of Cruz Alta (Tucuman, Argentina). 2006/2007 and 2007/2008 cycles.

2006/2007

Yield components

Without trash
blanket

With trash
blanket

Stalks/m of furrow 21.0a 22.0a
Stalk weight (g) 504.4 a 543.5a
Sugarcane
production 1059 a 1196 a

(kg/100-m furrow)

Treatment
2007/2008 difference (%)
Without trash With trash
blanket blanket 2006/07 2007/08
15.6b 22.3 a 4.8% 42.9%
550 a 600 a 7.7% 9.1%
858 b 1338 a 12.9% 55.9%

Different letters indicate significant differences (p<= 0.05).
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and, to a lesser extent, to a higher stalk weight recorded for
this treatment.

In Colombia, Torres and Villegas (1996) found no
differences in stalk number/ha and stalk height at harvest
between the treatments with chopped harvest residues and
sugarcane burning before harvest.

Alvarez e de Camargo e Castro (1999), when
comparing burnt versus unburnt harvested sugarcane, did
not detect any significant differences in stalk number at
harvest. A larger stalk diameter was registered under
unburnt residue management, whereas in the second year
of evaluation, burnt cane stalks were taller.

In Louisiana, Richard (2001) found no differences in
stalk weight between treatments, but stalk number/ha at
harvest was lower for the trash blanket treatment.

Chapman et al. (2001) found a similar stalk number
at harvest in treatments with and without trash blanket.
Stalk weight was significantly higher under the trash blanket
treatment.

Kingston (2002) found no differences in stalk
number at harvest between treatments with and without
residues. On the other hand, Nufiez and Spaans (2007)
found a slightly smaller stalk population under the trash
blanket treatment as compared to burnt residue management,
but this difference was not statistically significant. Nor did
they find any significant differences in height or stalk
diameter.

With the results obtained in this study, sugarcane
production per hectare for both treatments and considered
cycles was estimated (Figure 9).

In the 2006/2007 cycle, there were no significant
differences between treatments as regards sugarcane
production per hectare. However, yield in the trash blan-

ket treatment was 12% higher than in the treatment
without trash blanket. This parameter became significantly
higher in the treatment with mulching in the 2007/2008
cycle, with a 55% increase.

No significant differences were found when
sugarcane production levels for each treatment (with or
without trash blanket) were compared during the two
studied cycles (Figure 9).

Wood (1991) indicated that in well-drained soils in
Australia, trash blanket management represented a
mean yield increase of 10 t/ha.

Ball-Coelho et al. (1993) reported a 46% increase
in sugarcane production per hectare when harvest residues
were left in the field.

Vallis et al. (1996) analyzed the effects of trash
blanketing on various soil parameters and sugarcane
production in Australia through simulation models. These
authors found a major sugarcane production in trash
blanket treatments, whether fertilized with N or not. For
the treatment with 100 kg N/ha, the increase due to trash
blanket management reached 20 t/ha.

Chapman et al. (2001) found a significant increase
in sugarcane production under trash blanket management.
These authors reported a mean increase of 11.5 t/ha in
late harvest (November) and 16 t/ha in early harvest
(June and July).

Scandaliaris et al. (2002) compared treatments
with and without trash blanket and different N doses (0 kg
N/ha to 150 kg N/ha) in Tucuman. These authors registered
a higher sugarcane production under trash blanket
management, regardless of the N rates used. Production
increase ranged between 10% and 33%.

Studying sugarcane production under no irrigation

[0 With trash blanket

B Without trash blanket
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©
()}
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Figure 9. Sugarcane production per hectare in treatments with and without trash blanket management. Albarracin, department of Cruz

Alta (Tucuman, Argentina). 2006/2007 and 2007/2008 cycles.
Different letters indicate significant differences (p<= 0.05).
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in Tucuman, Morandini et al. (2005) found no differences
between treatments with and without trash blanket. These
authors suggested that there were probably no productivity
gains with trash blanketing during the considered seasons,
on account of a very severe and prolonged drought spell
that lasted from August to November, preventing the
expression of positive effects on soil moisture. In Brazil,
Souza et al. (2005) found no differences in sugarcane
production/ha between plots with and without trash blanket.

The sugarcane production increase under trash
blanket management reported in this paper, especially in
the 2007/2008 cycle, was possibly associated with higher
soil moisture content and less weed competition, as
compared to the unblanketed treatment. In the latter, soil
moisture was significantly lower and post-emergence
herbicide control, especially in rows, was not totally effective.
Similar results were reported by Page et al. (1986), Wood
(1991), Ball-Coelho et al. (1993), Vallis et al. (1996),
Chapman et al. (2001), Kingston (2002), Scandaliaris et al.
(2002) and Van Antwerpen et al. (2006).

CONCLUSIONS

Keeping a trash blanket on the soil surface increased
moisture conservation, especially in topsoil profile. This
effect was dependent on rainfall amount and distribution
and lasted until canopy closure. Moreover, water infiltration
into the soil was greater under trash blanket management.

Another effect of the trash blanket treatment was
that soil temperature decreased, and thus sugarcane
emergence and early growth were delayed in early harvest
(July). Temperature differences between treatments with
and without trash blanket were observed until canopy closure,
but they were attenuated by rainfall occurrence.

Under our trial conditions, with medium-textured
soils without drainage problems or a high water table, trash
blanket management rose sugarcane production per
hectare. This was especially evident in cycles where both
distribution and amount of rainfall were normal for our
province, with a water deficit during spring coinciding with
emergence and tillering phases.

While there were no differences between treatments
concerning stalk weight, a larger stalk population was
recorded for the trash blanket treatment at harvest time,
which led to an increase in sugarcane production per
hectare.
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