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Asparagus: variation amongst plants in susceptibility
to the postharvest disorder, tip breakdown
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Abstract Tip breakdown is a serious postharvest
disorder of asparagus (Asparagus offtcinalis) which
can result in severe wastage and quality loss. We
report significant variation amongst plants in their
susceptibility to this disorder. This variation may be
genetic in origin, but the results presented are
equivocal on this. Plants with low levels of tip
breakdown had higher levels of soluble carbohydrate
in spear tips than plants susceptible to the disorder.
Protein levels and postharvest accumulation of
ammonia were not significantly different in plants
with low levels of tip breakdown compared to
plants with high levels. The possibilities for selecting
resistant plants are discussed.
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INTRODUCTION

A postharvest disorder of asparagus (Asparagus
officinalis L.), referred to as tip breakdown (also
known as tiprot or melting tip), was thought to be
caused by pathogenic bacteria but is now believed
to be a physiological disorder (Carpenter et al.
1988). Symptoms of the disorder include darkening
and loss of firmness of the spear tip, leading on to
complete disintegration of the upper 20-30 mm of
the spear tip. Symptoms are very similar to those
described for chilling injury by Lipton (1990). Tip
breakdown can be a major factor limiting the
postharvest life of asparagus.

Asparagus is a crop with a very short postharvest
life. The spears are actively growing organs at the
time of harvest with very active metabolism (Lill et
al. 1990). Removal of the spear from the plant
creates substantial metabolic stress in the spear
through interruption of the flow of nutrients and
water from the crown. Early symptoms of this stress
are rapidly altered respiration, loss of soluble
carbohydrates, changes in the pools of amino acids,
and major changes in the protein component of the
tissue (King et al. 1990; Lill et al. 1990).

Later changes occurring 2-4 days after harvest,
such as accumulation of ammonia in the tissue and
breakdown of plastid membranes (King et al. 1990)
and electrolyte leakage (R. E. Lill unpubl. data),
probably arise from these early changes. The tip
region of the spear is the most active metabolically
and these effects are most intense there (Lill et al.
1990).

If the disorder does have a physiological basis,
it is likely that there will be genetic variability in
susceptibility to the disorder. This variation would
be of particular use in breeding programmes where
spear quality is an important selection criterion.
Variation amongst plants would also provide an
opportunity for investigation of factors which may
be predisposing the spears to tip breakdown.

This paper presents results from an investigation
of tip breakdown amongst 400 plants of the culti var
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'Mary Washington 500W. This cultivar was chosen
because it is outcrossed and seed propagated, hence
likely to exhibit genetic variability.

MATERIALS AND METHODS

Four hundred plants in an 8-year-old planting of
'Mary Washington 500W' were individually
labelled. Spears were harvested twice weekly
throughout the 1988 season, identified, and assessed
for tip breakdown.

Spears were packed in unsealed plastic film
bags and stored at 0°C for 4 weeks. Spears were
removed to 20°C for 5 days before testing for tip
breakdown. Spear tips with breakdown were soft to
the touch, whereas unaffected spear tips remained
firm.

From these results, three groups of 11 plants
were chosen to represent high, medium, and low
levels of tip breakdown. These groups were
harvested again in 1989 and 1990 for tip breakdown
assessment as described above.

Spears were harvested in 1990 from the three
groups of plants for analysis of soluble carbohydrate,
protein, and ammonia. Spears of similar size, height,
and maturity were harvested from each group of
plants at weekly intervals for 6 weeks. A minimum
of 4 and up to 10 spears were sampled after 0,24,48,
and 72 h storage at 20cC. Tips (30 mm) were
removed from the spears after each storage period,
frozen in liquid nitrogen, freeze dried, and ground.

Soluble carbohydrates were extracted into
62.5%(v/v) methanol and analysed by the phenol-
sulfuric method (Haslemore & Roughan 1976).

Protein and ammonia were analysed as reported
previously (King et al. 1990).

Data were analysed using standard analysis of
variance procedures on the Genstat 5 statistical
package. The tip breakdown data was analysed as a
factorial structure with plant groups (three levels)
and years (three levels) as factors and individual
plants as plots. Compositional data was analysed as
a factorial structure with plant groups (three levels)
and postharvest sampling time (four or seven levels)
as factors and the 6-weekly harvests as replicates.

RESULTS

More than half the plants tested in 1988 developed
tip breakdown in >90% of their spears. There was,
however, a wide spread in susceptibility to the
disorder, with a small number of plants that
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Fig. 1 Incidence of tip breakdown over three seasons in
spears from three groups of plants selected on the basis
of tip breakdown incidence recorded during the 1988
season.

developed very little tip breakdown. From these
data, three groups of 11 plants were selected with
low (38% average), medium (73% average), and
high (99% average) levels of tip breakdown.

Tip breakdown was assessed in spears harvested
from these groups of plants in the two subsequent
seasons (Fig. 1). These results show that although
the level of tip breakdown remained consistent
from year to year in the groups with medium and
high levels of tip breakdown initially, tip breakdown
became more prevalent in the plants with a low level
initially. The groups with low and medium tip
breakdown initially were not significantly different
from each other in 1989 and 1990, but they had
significantly less tip breakdown than the group with
high tip breakdown initially.

Spear tips from these three groups of plants were
analysed for protein, carbohydrate, and ammonia
during a 3-day period at 20°C. Protein levels rose
from 248 to 274 mg/g dry weight (DW) during the
first day after harvest and fell subsequently to 233
mg/g DW on the third day after harvest (LSD/> _ Q 05
of the postharvest sampling time effect = 25 mg/g
DW). Although tips from plants with high tip
breakdown had the highest levels of protein at
harvest (264 mg/g DW), and tips from plants with
low tip breakdown had lowest protein (233 mg/g
DW), these differences were not significant
statistically and did not persist through the 72 h
storage period.


