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A Preliminary Report on Asparagus Harvest Duration
Effects on Storage Carbohydrates and Yield

John McGrady and Phil Tilt

INTRODUCTION

In the Yuma, Arizona, area, asparagus has surpassed broccoli as the third leading crop in acreage planted; in
1989 over 3,700 acres were in production. There have been several studies on the effects of the length of the
cutting season on storage root carbohydrate levels and subsequent yield (1,3,4). Our objectives were 1) to
establish the optimum length of cutting season in the desert southwest and, 2) to determine whether storage root
carbohydrate levels might be useful predictors of subsequent yield. This current study has extra relevance due
to the current interest in fall- harvested asparagus in southern and western states.

One -year -old crowns of 'Mellowland Select' asparagus were planted 15 cm deep on May 21, 1986. The crowns
were spaced 30 cm apart in a single row on 15.7cm beds to yield a population of 32,278 plants /ha. Plots were
furrow irrigated as needed with Colorado River water containing approximately 800 ppm total dissolved salts.
The soil is a Superstition sand, and a soil test indicated adequate or high levels of all nutrients except nitrogen;
this was supplied as UN -32 at 168kg/ha in 1986 with 56kg /ha increments each succeeding year so that 336kg /ha
was applied in the 1989 fern growing season.

MATERIALS AND METHODS

The fern was irrigated through October each year and then water shut off to induce senescence and dormancy.
After drying, fern was either removed manually or burned. A heavy irrigation in late December or early January
was the only irrigation until the completion of harvest; generally, cutting commenced in early February.
Asparagus spears were harvested daily, trimmed to 23 cm and graded based on spear diameter.

The intensity of cutting pressure was classified as a light, moderate or heavy depending on the duration of the
harvest each year. The first year (1987) the crop was harvested for 0 (light), 2 (moderate), or 4 (heavy) weeks.
The length of harvest was increased each year by two weeks within each harvest regime and the two week
difference between harvest regimes was maintained; thus, in 1990 we shall harvest for 6, 8 and 10 weeks.

There are six 15.3m -long beds per treatment with the three treatments arranged in a randomized complete block
replicated four times. Storage roots were sampled by inserting a 6.8cm diameter steel core into the soil bed
approximately 15cm from the crown center at three locations per plot. Only 2 randomly selected beds were used
for root core samples each year. Samples were taken once /week during harvest and for two weeks following
harvest and monthly thereafter. Storage root segments were dried at 98°C for 2h and an additional 46h at 70 °C
then ground in a Wiley Mill. Soluble carbohydrate were extracted from 250mg tissue, and total carbohydrates
determined by a modified anthrone reagent method (2); concentrations were determined from a fructose
standard curve with optical density measured at 620nm in a Bausch and Lomb Spectronic 20 spectrophotometer.
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RESULTS

There was no difference in the mean weight of spears for the 1987 and 1988 harvests in response to the three
harvest treatments (Table 1). However, in 1989 both the light and heavy cutting pressure regimes resulted in
spears weighing 2.0 and 15 grams less than those receiving moderate cutting pressure. For clarity of comparison
the harvest season was broken down into early, mid or late harvest based on the established cutting regimes for
the respective year. For the first and second years after planting there was no apparent cutting pressure effect
on the number of spears produced by each plant (Table 2). In the third year fewer spears were produced early
in the harvest season when the plants had been subjected to either light or heavy cutting pressure the previous
two years. As expected, this reduction in mean spear weight and spears per plant is reflected in the marketable
yield of the third harvest season (Table 3). From 587 to 670 fewer kg/ha were produced in the light and heavy
cutting pressure treatment plots respectively.

There are no significant differences in asparagus storage root carbohydrate levels for 1987 and 1988 but the 1989
data (not shown) indicate a response to the cutting pressure. There is a typical pattern of slowly declining levels
of carbohydrates prior to and during harvest that is shared by all three cutting regimes. After cessation of
harvest of each harvest regime there is a precipitous drop in level of fructans for three or four weeks as new fern
is produced. Of significance in 1989, however, is the level of fructans before the beginning of harvest in January
and again after fern has been reestablished in June. Both the light and heavy cutting pressure treatments have
lower carbohydrate levels in the storage roots. It is possible that the lower carbohydrate levels may be due to
lack of stimulation of bud production on the crowns in the lightly harvested plots and to carbohydrate reserve
depletion in the storage roots of the heavily harvested plants due to overcutting. This may be the result of fewer
spears, and consequently less fern, per plant and might indicate that the plants are in a stressed condition.

Intense cutting pressure applied early in the life of the crop may result in reduced yields after only two or three
years harvest, place additional stress on the plants, and contribute to asparagus decline and increased
susceptibility to damage from Fusarium and European asparagus aphid.
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TABLE L Mean weight of marketable asparagus spears harvested for 0, 2 or 4 weeks in 1987, 2, 4 or
6 weeks in 1988 and 4, 6 or 8 weeks in 1989 in Yuma, Arizona.

Yrs. After Cutting Pressure
Planting * Light Moderate Heavy

Spear weight (g)

1 14.1 15.0

2 19.6 19.9 19.2

3 17.8 19.8 18.3

* One -year -old crowns planted May 21, 1986.
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TABLE 2. Number of asparagus spears per plant in early, midseason or late harvests when subjected
to three successive years of light, moderate or heavy cutting pressure.

Yrs. After
Planting * Harvest

Cutting Pressure
Light Moderate Heavy

Early

Spears /plant (no.)

1.4 1.4

1 Mid 0.9

Late

Early 2.0 1.9 1.9

2 Mid 2.8 2.8

Late 2.4

Early 4.4 5.3 3.9

Mid 3.5 2.7

Late 3.2

* One -year -old crowns planted May 21, 1986.
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TABLE 3. Early, midseason or late marketable yield of 'Mellowland Select' asparagus subjected to
three successive years of increasing light, moderate or heavy cutting.

Yrs. After
Planting Harvest

Cutting Pressure
Light Moderate Heavy

Early

Yield (Kg /ha)

460 451

1 Mid -- 344

Late --

Early 832 895 876

2 Mid 1268 1287

Late -- 1160

Early 1804 2391 1721

3 Mid 1682 1252

Late 1362
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