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Abstract.

Fragaria X ananassa, rowcover

Over-wintering strawberry (Fragaria X ananassa Duch.) plants under row-

covers applied in early Fall 1983 through 1985, and removed in spring at first bloom,
significantly increased production of marketable fruit. Spunbonded rowcovers of nylon
or polyester were more effective than those of slitted polyethylene. In years when winter
injury affected fruit production in noncovered controls, addition of a winter-protective
mulch to rowcovered treatments in early December had no effect on fruit production,

compared to rowcovered treatments without winter mulch. In years when winter injury °

was not a factor affecting production, addition of winter mulch to rowcovers nullified
the rowcover effect on production. Accumulation of degree days (base 10°C) in soil
and air in rowcovered plots was significantly greater than in noncovered plots. The
rowcover effects influencing fruit production appeared to occur in winter and/or spring

rather than in the fall.

Cultural systems that use light-weight per-
forated plastic films and spunbonded textiles
as rowcovers to modify microclimates and
improve production of high-value horticul-
tural crops are being developed in Europe,
Japan, and North America. The primary ob-
jective of recent rowcover research has been
to develop economical cultural systems for
vegetables and fruits that can increase pro-
duction where productivity is limited by a
short growing season and/or by low-temper-
ature stress or frost during winter or spring
(6, 10).

Strawberry fruit production may be lim-
ited by low temperatures during autumn,
winter, or spring in many temperate regions.
Low temperatures during bloom and in the
fall and winter can destroy flowers and buds
(2, 8). In addition, many cultivars raised in
these regions are obligate short-day plants
with specific photoperiod and temperature
requirements for flower bud initiation (1, 3,
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7). In many regions, flower bud initiation is
restricted to the short days of autumn be-
cause temperatures are too low for initiation
during the short days of winter and spring.
Moderation of low temperatures during crit-
ical periods for flower bud initiation and sur-
vival may attenuate some of the factors
limiting production (9).

The objectives of these experiments were
to determine the effects of overwintering
plants under fall-applied rowcovers on ac-
cumulation of heat units during autumn and
spring and on fruit production in short-day
strawberries.

Plants were set in early May 1982, 1983,
and 1984 in single rows on 25-cm-high ridges
at 10 cm between plants and 91 cm between
rows. The cultivars were ‘Darrow’ in 1982
and 1983 and ‘Earliglow” and ‘Sparkle’ in
1984. A mulch of salt marsh hay was applied
to the soil at 4.5 t-ha-! 2 weeks after plant-
ing. All stolons and flowers were removed
during the first growing season. Application
of nutrients, herbicides, pesticides, and ir-
rigation were consistent with recommenda-
tions of the New Hampshire Cooperative
Extension Service for commercial straw-
berry plantings (S). A winter-protective mulch
of salt marsh hay was applied to appropriate
treatment plots in early December of each
year at 4.5 t-ha-! and remained in place until
late April. Irrigation for frost control was
applied during bloom. Data were collected
for marketable fruit from the maiden harvest

in each planting. Marketable fruit were de-
fined as disease-free, uniformly shaped, ma-
ture berries with a mass =5.0 g.

Treatments were fall-applied rowcovers
with and without winter-protective mulch and
no rowcovers with and without winter-pro-
tective mulch. Four types of rowcovers were
evaluating during this period. They were
spunbonded nylon and slitted polyethylene
in 1982-83, spunbonded polypropylene in
198485, and spunbonded polyester in all 3
years 1982-83 through 1984-85.

Rowcovers were applied in mid-Septem-
ber and remained in place until first bloom
the next spring. All spunbonded rowcovers
were of 20 g-m-2 material. Slitted polyeth-
ylene rowcovers were of 100-pwm-thick ma-
terial with two rows of slits 25 cm apart.
Slits were 15 cm long spaced 10 cm apart.
All rowcovers were supported by the plant
canopy and were secured to the soil with U-
shaped wire pins or with a shovelful of soil
about every 2 m.

Temperatures from copper—constantan
thermocouples were recorded hourly on a
Doric Minitrend 205 (Doric Scientific, San
Diego, Calif.) in Fall 1985 (8 Sept.—23 Nov.)
and Spring 1986 (17 Mar.—7 May) in sepa-
rate plots covered with spunbonded polypro-
pylene (4). Air temperatures were measured
at 5 cm above the soil surface. These ther-
mocouple junctions were shielded from di-
rect sun with chrome-painted, T-shaped
polyvinylchloride pipe joints. Soil tempera-
tures were measured 5 cm below surface. To
avoid confounding temperature data, no ir-
rigation was applied for frost control in this
experiment. Three frosts during bloom se-
verely damaged blossoms and fruit set;
therefore, no fruit production data were col-
lected from these plots.

Experimental designs for fruit production
and degree-day experiments were either
completely randomized or randomized com-
plete block with six replications.

All rowcovers increased production of
marketable fruit over the noncovered mulched
control (Table 1). In 1983, spunbonded ny-
lon and spunbonded polyester treatments were
equally effective at increasing production
above the control, and both produced more
fruit than slitted polyethylene. In 1985,
spunbonded polypropylene and spunbonded
polyester treatments were equally effective
in increasing production above controls.

Spunbonded polypropylene was not avail-
able for evaluation in 1983 and 1984. Spun-
bonded nylon was omitted from experiments
in 1984 and 1985 because, in 1983, it was
no more effective for increasing production
than spunbonded polyester, it was suscepti-
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Table 1. Effect of type of rowcover of marketable fruit.

Marketable fruit®
Rowcover (g/plot)
type 1983 1984 1985
Spunbonded nylon 785 a* - -
Spunbonded polyester 723 a 1383 a 988 a
Spunbonded polypropylene - - 1009 a
Slitted polyethylene 561b - -
Noncovered mulched control 460 ¢ 1067 b 774 b

zDisease-free, uniformly shaped, mature berries = 5 g.
YCultivars: 1983-84, ‘Darrow’; 1985, ‘Earliglow’ and ‘Sparkle’.
*Mean separation within columns by Duncan’s multiple range test, p = 5%.

Table 2. Marketable fruit after fall application of spunbonded polyester rowcovers with and without

winter mulch, 1983-85.

Marketable fruit®

(g/plot)
Treatment 1983 1984 1985 Total
Rowcovered nonmulched 723 a* 1383 a 988 a 3094
Rowcovered mulched 785 a 1002 b 826 b 2613
Noncovered mulched 460 b 1067 b 774 b 2301
Noncovered nonmulched 339 ¢ 1005 b 746 b 2090

“Disease-free, uniformly shaped, mature berries = 5 g.
YCultivars: 1983-84, ‘Darrow’; 1985, “Earliglow” and ‘Sparkle’.
*Mean separation within columns by Duncan’s multiple range test, p = 5%.

Table 3. Cumulative degree days (base 10°C) for rowcovered and noncovered strawberries, 1985-86.
Treatments and Degree days
thermocouple Fall 1985 Spring 1986 Total
locations (8 Sept.—23 Nov.) (17 Mar.-7 May) (Fall + spring)
Soil (5 cm)
Noncovered 94 ay 7a 101 a
Rowcovered® 153 b 117 b 270b
Air (5 cm)
Noncovered 103 a 55a 158 a
Rowcovered 156 b 157 b 313 b

zSpunbonded polypropylene.

YMean separation between treatments within soil or air by analysis of variance Table F test, p = 5%.

ble to photodegradation in the field, and it
was unlikely to be improved for agricultural
applications by the manufacturer. Slitted
polyethylene was omitted from experiments
in 1984 and 1985 because, in 1983, it was
less effective for increasing production than
either of the spunbonded materials and it
caused scorching of foliage and flowers.
Fruit production was greater for rowcov-
ered nonmulched plants than for either non-
covered mulched plants or noncovered
nonmulched plants (Table 2). In 1983, pro-
duction was greater from noncovered mulched
plants than from noncovered nonmulched
plants, indicating that winter injury was
probably a factor affecting production in this
year. Production was also greater for row
covered mulched plants than for noncovered
mulched plants, indicating that production
was increased in this year by a rowcover
effect in addition to a mulch effect. There
was no difference in production between the
rowcovered nonmulched treatment and the
rowcovered mulched treatment. These re-
sults suggest that for conditions prevailing in
1983, the rowcover may have provided pro-
tection from winter injury equal to that pro-
vided by mulich, or a rowcover effect on berry
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numbers and/or size may have compensated
for any loss of production from winter injury
in the rowcovered nonmulched treatment. A
rowcover effect was the dominant factor pro-
ducing increases in yield among treatments
in all 3 years.

In 1984-85, there was no difference in
fruit production between noncovered mulched
plants and noncovered nonmulched plants,
indicating that winter injury was probably
not a factor affecting production in these years
(Table 2). When rowcover and mulch were
combined in a single treatment, increased
production attributable to a rowcover effect
disappeared. It is suggested that total fruit
production over a period of several years of
overwintering strawberry plants under row-
covers only is greater than overwintering
plants under mulch or a combination of row-
cover and mulch, especially in regions where
risk of winter injury is only moderate.

Increased fruit production in the rowcov-
ered nonmulched treatments compared to the
rowcovered mulched treatments in 1984 and
1985 indicates that the rowcover effect re-
sponsible for these increases probably occurs
in the winter and/or spring rather than in the
fall. In both treatments, plants were covered

with rowcovers from September until April;
however, in the rowcovered mulched treat-
ment, a layer of mulch over the rowcover
excluded light from December through April,
whereas in the rowcovered nonmulched
treatment rowcover and plants were exposed
to light during this period.

Spunbonded polypropylene increased de-
gree-day (base 10°C) accumulation in soil
and air in Fall 1985 and in Spring 1986 (Ta-
ble 3). The magnitude of the difference in
total degree-day accumulations between
rowcovered and noncovered treatments was
approximately the same for soil or air; how-
ever, the differences between rowcovered and
noncovered treatments for both soil and air
were greater in the spring than in the fall.
Increased accumulation of degree days in the
fall and spring may affect flower bud initi-
ation and development occurring at these
times. An increase in the number of flowers
initiated and/or an increase in receptacle size
as a result of increased heat and enhanced
growth during periods of flower initiation and
development could increase production by
increasing the total number and/or size of
berries. Such an effect may be partially re-
sponsible for the increases in production seen
in rowcovered treatments reported herein. In
addition, the greater number of degree days
accumulated in rowcovered treatments in the
spring compared to the fall supports the hy-
pothesis that rowcover effects occurring in
the spring may be an important factor af-
fecting increases in fruit production.
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