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Introduction

Sugar cane juice is composed of sugars, water and soluble and insoluble substances
known as non-sugar compounds.
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Non-sugar compounds have a detrimental role in factory
processes, because they cause adverse effects on sugar
quality and recovery.
Therefore it is necessary to consider them as quality indicators
of sugar cane juice.

Increases in ash and starch content may affect sucrose recovery and
crystallization, respectively.

High contents of anthocyanins (related to colorant pigments) and phenolic
compounds affect juice colour and hence the quality of sugar produced.

Low phosphate concentrations (<300 mg/kg) may cause clarification defects.

The aim of this work was to estimate the relative
contribution of genotype, environment and interaction
effects on a set of non-sugar compounds related to
sugarcane juice quality.

Materials and methods

Special determinations associated with non-sugar components
were performed in a set of 10 sugarcane genotypes.
Multi-environment trials conducted at six sites of the
target region of the sugarcane breeding program of
Tucumán, Argentina.
Starch, ash, phosphate and phenols contents and
juice colour were analyzed in a sample of 10 stalks
taken at random from each plot during the beginning of
harvest season (May), in two consecutive years/crop
ages (first and second ratoon).
In addition, sucrose content (%) was assessed in
order to include it in the analysis of genetic
correlations among these variables.

Laboratory test

The stalk samples, cleaned and correctly
topped, were processed in the laboratory
with a shredder ("Open cell" approx. 95%)
and juice was extracted with a hydraulic
press (240 kg / cm2).
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Statistical Analyses
 A multi-environment mixed linear model was adjusted.
yijhk =  + Gi + Lj + Ah + B(L)k(j) + GL(ij)+ GA(ih) + LA(jh) + GLA(ilh) + ijhk
Genotype [G] ; Location [L]; Crop age/year [A]; Block within location [B(L)]

 The effects of genotype, location and the interactions were considered as
random in order to estimate variance components associated with these effects.
 Likelihood ratio test was used to test the significance of variance components.
 Correlations genetically determined were assessed through a Biplot, using
multivariate techniques that combine evaluated traits.

Results

As for ash, juice colour and starch the main component
of variance was associated with genotype effect
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p: probability value according to LRT
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Analysis of genetically determined correlations

Ash and starch content and juice colour showed negative genetic
correlation with sucrose content.

In the case of phosphate and phenolic compounds,
environment was the principal source of variation.
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Identifying the main source of variability for each nonsugar component will facilitate the development of
useful strategies for the characterization of sugarcane
genotypes regarding industrial quality.
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