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Daily measurement of CO, assimilation rate on a kiwifruit vine
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Abstract CO, assimilation rate of a ‘Hayward’
kiwifruit(Actinidia deliciosa (A.Chev.) C.F.Liang
et A.R. Ferguson) adult vine was measured during
the summer of 1989 by two methods. One, an open-
systern chamber enclosing a whole vine canopy,
was designed for continuous investigation of
photosynthesis via the monitoring of external light,
humidity, air flow, and air CO, concentration. The
other was the ADC-LCAI system, which sampled
only a part of a single leaf. The results indicate that
photosynthesis rate value increases with light
intensity in both instances, but, with respect to the
single-leaf CO, measurements, the whole canopy
CO, exchange measurement shows lower
variability. Also absolute values for single leaf
photosynthesis are higher than those observed for
the whole plant.
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INTRODUCTION

Light interception is the first step in photosynthesis
(Lai 1987; Lakso 1980). Like most fruit crops,
kiwifruit requires high levels of intercepted light to
reach the light-saturation point for maximum
photosynthesis (Buwalda & Smith 1991). The
canopy in a horizontally-trained kiwifruit vine is
formed by several layers of leaves which receive
different radiation levels. Light distribution, as
influenced by leaf number and layer thickness, can
affectleaf photosynthetic activity (Rossietal. 1984;
Corelli & Sansavini 1988; Buwalda et al. 1990). It
is thus very difficult to determine the average total
leaf area, whether shaded or not, under saturating
levels of radiation.

Photosynthesis can be measured in the field by
portable systems holding a single leaf or a part
thereof (Dick 1987; Gucci & Corelli Grappadelli
1989; Gucci et al. 1990). The leaves selected for
measuring photosynthesis should be representative
of the vine yet belong to different classes of position,
inclination, orientation, above-ground height, and
age (Edson etal. 1990). Many authors have pointed
out varying leaf photosynthetic activities related to
these classes without considering the statistical
distribution of the examined leaves (Hunter & Visser
1989; Intrieri et al. 1990).

A system composed of a chamber enclosing the
whole plant provides an overall average CO,
exchange while eliminating the individual variables
as represented by single leaves (Palmer & Rom
1986; Succi et al. 1990). Here the residual response
variability may be attributed to the efficiency of the
whole plant. In the present study the single-leaf and
whole-vine CO, exchange responses are compared
and discussed.

MATERIALS AND METHODS

The experiment was carried out in the summer of
1989 in a 10-year-old orchard of Actinidia deliciosa
‘Hayward’, in north-eastern Italy. Vines were






