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Abstract The increase in soluble solids
concentration (SSC) during maturation of kiwifruit
(Actinidia deliciosa (A. Chev.) C.F. Liang et A.R.
Ferguson 'Hayward') in 16 orchards of the eastern
coastal plain of Corsica was analysed in relation to
soil characteristics and climate data for 2 years
(1987 and 1988). Even if time was expressed in
degree days, a year-to-year difference in SSC
evolution with time was observed. A smooth
decrease in SSC in early October 1987 was noticed
and may be the result of the high rainfall which
occurred during that period. Using the 1988 data
set, SSC increase was estimated as a function of
time (under a quadratic form), total soil sand level,
and the inverse of soil crude silt level, meaning that
soil retention capacity probably influenced SSC
increase. The derivative with respect to time of this
function was also an acceptable estimate of observed
rate of increase in SSC (RI). Observed RI, as well as
calculated daily RI, increased as mean air
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temperature decreased, as reported in other papers.
These equations were then tested on the 1987 data
set and were also good estimates of SSC and RI
except during the high rainfall period. However, the
relation between RI and mean temperature was not
consistent in 1987 since, in late October, increasing
RI were observed with increasing temperature. This
suggests that increasing SSC during maturation
may not only be the result of starch hydrolysis but
more probably the balance between complex
physiological processes.
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INTRODUCTION

The soluble solids concentration (SSC) of kiwifruit
(Actinidia deliciosa (A. Chev.) C.F. Liang et A.R.
Ferguson) is considered as the only useful and
practical index of fruit maturity (Harman 1981;
Beever & Hopkirk 1990). The SSC at which fruit is
harvested has an important effect on its storage life
and consumer acceptability. With a low or very
high SSC at harvest (<6 °Brix and > 10 °Brix), fruits
soften rapidly during storage. However, the higher
SSC at harvest, the better flavour is obtained. An
average value of 8-8.5 °Brix at harvest has been
proposed for good storage life and acceptable
flavour (Pailly 1992); the minimum value for export
in New Zealand is 6.2 °Brix.

A sigmoid curve of fruit SSC evolution from the
beginning of maturation to ripening has been
reported in many papers and is the result of hydrolysis
of starch into soluble sugars (Reid et al. 1982;
Beever & Hopkirk 1990). However, the shape of
this curve can vary considerably from year to year
(Harman 1981). To predict this pattern and thus to
predict harvest date, the influence of climate on the
maturation of kiwifruit, and more precisely the
effect of air temperature on the SSC evolution, has
been studied in New Zealand in a controlled
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environment (Seager et al. 1991) or in field surveys
(Salinger etal. 1993; Snelgaretal. 1993). All these
works concluded that the rate of increase in SSC is
negatively correlated with mean air temperature.
This rate can vary from 0.10 °Brix/day at 15°C to
0.20 °Brix/day at 11 °C in a controlled environment,
and from 0.04-0.05 °Brix/day at 15°C to 0.07-0.1
°Brix/day at 11°C in field surveys.

Kiwifruit production in Corsica (42°N, 9°E) is
located in the eastern coastal plain, a 70 km long by
15 km wide area, with a typical mediterranean
climate. As in other countries (Harman 1981), a
year-to-year variation in harvest date has been
observed. We have also noticed that each year fruits
of some orchards reach a satisfactory SSC earlier
than fruits of others (Pailly unpubl. data). These
differences in harvest date between orchards may
be as important as those observed from year to year.
Beever & Hopkirk (1990) have reported the same
observations in New Zealand. They underlined that
this may influence fruit storage life even if few
published data have accurately demonstrated it.
Soil characteristics such as texture may be involved
in those orchard-to-orchard differences as it has
been shown on vine in the Loire Valley (Morlat &
Asselin 1993). Soluble solids accumulation in berries
during maturation is higher for vines located on the
sandy soils of the medium turonien chalk than for
vines on the silty soils of the senonien. The same
tendancy has been observed on prune (Kleiber
1993) since SSC was higher on silty sandy soils
than on clay-silty soils.

In the present paper we aimed to study both the
effect of soil characteristics and climatic conditions
on the evolution of the SSC in kiwifruit before
harvest.

METHODS

Soluble solids measurements
On each of 16 well-managed T-bar orchards, two
healthy vines, 6-8 years old, were selected at random.
For each sampling date, eight fruits per vine were
harvested from the two opposite parts of the vine,
the two opposite parts of the leaders and the upper
and lower parts of the canopy. The 16 harvested
fruits per orchard were divided into four groups at
random and SSC of each group was measured using
a hand-held refractometer on the translucent part of
the mixed juice after decantation.

There were four sampling dates in 1987 (1, 12,
22, and 29 October) and three in 1988 (10, 24

October and 3 November) giving each 64 SSC
records.

Since rates of increase between two sampling
dates could only be calculated, at best, orchard by
orchard, mean SSC for each orchard have been
calculated and used for analysis.

Soil characteristics
Three 0-60 cm deep soil samplings from each
orchard were analysed at the INRA Soil Laboratory
of Arras for their texture and some chemical
characteristics during a previous study (Babonneau
1986) and the means by orchard were used for
analysis. Clay, fine and crude silt, fine and crude
sand (expressed per thousand) were measured as
texture variables. The chemical characteristics were
potassium (K), magnesium (Mg), phosphorus (P),
and organic matter contents (expressed per
thousand), C/N, and pH.

Meteorological data
The meteorological records of the nearest of the
four Meteo France Stations located in the plain were
attributed to each orchard. The distance between
each orchard and its associated station was always
within 5 km except for two of them for which the
distance was 12 km. Daily minimum, maximum,
and mean air temperature (°C) as well as daily range
of temperature (°C) and rainfall (mm) were recorded.
To express SSC evolution as a function of time and
to allow comparison of the results for the 2 years,
time was translated in sum of degree day. September
20 was taken as the "0" value because SSC are
relatively low and constant at that time (Snelgar et
al. 1993) but also because it is 10 days before the
first SSC measurements in 1987 and further SSC
measurements were made at c. 10-day intervals.
Every daily mean air temperature was then added.

RESULTS AND DISCUSSION

Soil characteristics—variation between
orchards
The soil characteristics of each orchard were studied
in normalised Principal Component Analysis (PC A).
The two main factors of the PC A take into account
38.8 and 29.9% of the total variability (Fig. 1). The
first axis is mainly structured by the opposition
between crude silt content and crude sand content.
The relatively great importance of P content, fine
silt and clay fractions, and C/N ratio may be because


