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Abstract Partitioning patterns of 13C-labelled as-
similate were studied in mature field-grown plants
of three asparagus (Asparagus officinalis 1.)
cultivars. Plants were labelled in January and de-
structively harvested at different stages of the sum-
mer fern growth phase and in early spring. There was
very little new fern establishment after January, so
the majority of the assimilated label was translocated
from the labelled fern to the storage roots, and in
smaller amounts to buds on the rhizome, from where
it was later remobilised into new spear growth in the
spring. The label was confined to a physiological unit
composed of the labelled fern, the rhizome from
which it grew, and buds, roots, and new shoot ma-
terial associated with that rhizome. Similar patterns
of 13C distribution within the physiological unit were
observed in three cultivars differing in spear yield.
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INTRODUCTION

In New Zealand c. 2300 ha of land are dedicated to
the production of asparagus (Asparagus officinalis
L.) (Statistics NZ 1995) and much of the asparagus
produced is exported. The average New Zealand
spear yield is relatively low by world standards (1.94
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t’/ha in 1996 (Food & Agriculture Organisation
1997)) and increasing the annual yield of the crop
is, therefore, a desirable goal. To do so an under-
standing of the yield physiology of asparagus would
be beneficial, but this is poorly understood. To date,
asparagus breeding has been empirically based upon
selection for higher-yielding genotypes, without a
sound understanding of the physiological bases for
differences in agronomic performance.

High crop yield is determined, inter alia, by the
ability of the crop to: (1) produce a high quantity of
carbohydrate (photosynthesis); and (2) to partition
a large proportion of that carbohydrate into the har-
vested organ (Gifford et al. 1984; Daie 1985). The
latter is often expressed as harvest index (HI) and,
in general, most crop yield improvement has oc-
curred as a result of selection for increases in HI
(Gifford et al. 1984; Daie 1985) rather than in total
productivity. In their study of two asparagus cultivars
differing in yield, Benson & Takatori (1980) re-
ported that the high-yielding cultivar had a higher
root:shoot ratio than the lower-yielding one, an ob-
servation echoed in the investigation of Wilcox-Lee
& Drost (1990), and suggested that differences in
yield between asparagus cultivars might be related
to differences in the pattern of carbohydrate distri-
bution within the plants. The changing seasonal
pattern of carbohydrate content in asparagus storage
roots has been well-documented (e.g., Shelton &
Lacy 1980; Haynes 1987; Hughes 1992; Pressman
etal. 1993), but these studies have been largely con-
fined to young plants in non-field situations. There
has been little research into carbohydrate partition-
ing in mature, harvested plants and there has been
no attempt to compare whole plant carbohydrate
distribution patterns between genotypes exhibiting
different spear yields.

The aim of the current investigation was to study
the movement of 3C-labelled assimilate into, and
remobilisation from, sinks within field-grown, har-
vested plants during the summer fern growth period.
In addition to this, three cultivars differing in annual
spear yield were used, to obtain a preliminary insight
into the possible existence of yield-related






