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ABSTRACT

Brown, J. E., Stevens, C., Osborn, M. C., and Bryce, H. M. 1989. Black plastic mulch and
spunbonded polyester row cover as method of southern blight control in bell pepper. Plant

Disease 73:931-932.

Incidence and severity of southern blight, caused by Sclerotium rolfsii, of bell pepper (Capsicum
annuum) were determined on cv. Skipper plants grown with black plastic mulch (BPM), with
BPM + spunbonded polyester (SPE) floating row cover, and in bare soil with or without
PCNB. Disease incidence and severity were lower and yields were higher in plots with BPM
and BPM + SPE than in plots with bare soil and no PCNB treatment. The use of BPM
and row cover for the control of southern blight is an alternative to the use of expensive

chemicals.

Southern blight, caused by Sclerotium
rolfsii Sacc., is one of the most destruc-
tive diseases of vegetables in warm,
humid regions of the world (1,7) and is
a major pathogen of vegetable crops in
Alabama. Disease buildup in mono-
culture is common because of massive
production of sclerotia (1,7). Recom-
mendations for control of southern
blight emphasize the importance of good
field sanitation and cultural practices
(1,8), but fumigation with eradicant
chemicals (e.g., methyl bromide) and soil
solarization (8,10) are the most effective
control measures. These recommenda-
tions are still valid but are not adequate
(1,7).

The use of black plastic mulch (BPM),
BPM + row cover, and other cultural
practices involving mulch has improved
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several vegetable crop yields (3,4,6,
9,11,13-16). Trickle irrigation in con-
junction with soil fumigation and plastic
mulch has been used in the control of
root-knot nematodes and soilborne
fungi, resulting in increased yields of
many crops (17). Little has been done,
however, to develop information on the
use of BPM and row cover to control
southern blight of vegetable crops (5,12).
The objective of this study was to deter-
mine the efficacy of BPM and BPM +
row cover in controlling southern blight
of bell peppers (Capsicum annuum L.).

MATERIALS AND METHODS

The study was conducted on an
Orangeburg sandy loam soil with a pH
of 6.1. Before planting, P and K in the
form of triple superphosphate and
muriate of potash, respectively, were in-
corporated into the soil. At planting, 68
kg/ha of actual N was applied in the form
of ammonium nitrate, and at flowering,
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an additional 24 kg/ha was applied.
Trifluralin was applied preplant incor-
porated at 0.84 kg a.i./ha for weed con-
trol, and carbaryl was used as the insecti-
cide. When appropriate, a 2% solution
of PCNB (Terraclor 75WD) was applied
at 0.28 L per plant at planting. Peppers
were cultivated and irrigated as needed.

Treatments were arranged in a ran-
domized complete block design with four
replications as follows: 1) BPM, 2) BPM
+ spunbonded polyester (SPE) floating
row cover, 3) bare soil, 4) BPM + PCNB,
5) BPM + SPE + PCNB, and 6) bare
soil + PCNB.

On 6 April 1986 and 8 April 1987,
BPM (3 mil thick, 0.9 m wide) was placed
on rows 6.1 m long and 1.07 m apart.
Bell peppers, cv. Skipper, were seeded
in flats in the greenhouse on 3 March
1986 and 13 March 1987 and trans-
planted into all field plots 24 April 1986
and 23 April 1987. Plants were spaced
0.61 m apart within the row. Immediately
after planting, SPE floating row cover
(1.8 m wide, designed to rest loosely on
the plants over the row) was placed over
the rows by hand. The row cover
remained in place for 25 days, then was
removed; the BPM remained in place
throughout the growing season.

RESULTS AND DISCUSSION

BPM and BPM + SPE reduced
southern blight incidence in soils natu-
rally infested with S. rolfsii (Table 1).
This trend was similar in 1987 on treat-

Table 1. Disease incidence (DI) and disease severity (DS)"* of bell pepper cv. Skipper plants as affected by black plastic mulch (BPM), spunbonded
polyester (SPE) floating row cover, and PCNB (P)

Days after BPM BPM + SPE Bare soil BPM + P BPM + SPE + P Bare soil + P
transplanting DI (%) DS DI (%) DS DI (%) DS DI (%) DS DI (%) DS DI (%) DS
1986
75 325 1.7b 21.3b I.1b 68.8 a 38a Lt
98 68.8 ab 22b 47.5b 1.6 b 83.8a 38a
108 70.0 ab 34b 68.0 b 25¢ 88.0 a 43a
1987
92 57b 02a 56b 0.2a 150a 0.7b 00c 0.0a 00c 0.0a 00c 0.0a
124 10.4 b 0.4b 11.0b 0.4b 495a 2.1a 47c 0.1b 95b 03b 0.0d 00b
133 28.0b 09b 22.7b 1.0b 61.0 a 25a 4.8d 02c 140 c 0.6b Il.l1c 05b
140 58.6b 20b 52.3b 1.8b 83.0a 36a 23.6¢ 08c 26.6 ¢ 05b 30.0c 1.2b

*Based on a rating of 0 = no disease symptom to 5 = 100% of plant killed.

¥ Mean separation across columns within years by Duncan’s multiple range test, P = 0.05.

*No data collected.
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Table 2. Effects of black plastic mulch (BPM),
spunbonded polyester (SPE) floating row
cover, and PCNB (P) on the production of
bell pepper cv. Skipper

Yield (t/ha)
Market-

Treatment able Cull Total
1986

BPM 4.02a* 244a 646a
BPM + SPE 2.87b 230a S.7a
Bare soil 1.49¢ 0.28b 231b
1987

BPM 293a 1.05b 398a
BPM + SPE 24la 146a 3.87a
Bare soil 1.01 ¢ 1.08b 2.09c¢
BPM + P 269a 199a 4.68a
BPM+SPE+P 286a 149a 439a
Bare soil + P 192b 1.04b 296b

 Mean separation in columns within years by
Duncan’s multiple range test, P = 0.05.

ments where PCNB was not used. The
disease severity rating (Table 1) was
higher on bell peppers grown in the bare
soil than on those grown in soil mulched
with BPM + SPE. The disease increased
during the growing season with all
treatments but was significantly less with
the plastic mulch treatments than with
the bare soil without PCNB treatment.

Bell pepper plants grown with either
BPM or BPM + SPE produced higher
yields (Table 2). Other investigators
attributed improved yields of mulched
vegetable crops to increased tempera-
ture, conservation of soil moisture, weed
control, maintenance of good soil physi-
cal condition, increased nitrogen, and
increased CO, in the microclimate sur-
rounding the plant roots (4,6,10,12,14,15,17).

Boyle, cited by Aycock (1), found that
saprophytic media supplied to the in-
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fected plant area resulted in rapid growth
of the fungus. The common practices of
applying soil to the base of plants are
often detrimental because soil covering
lower leaves may form a “bridge” of dead
tissue that furnishes an ideal medium for
initiating pathogenesis (1).

Mulching with black plastic may
reduce disease incidence by preventing
or reducing the formation of a bridge
of dead tissues between the soil and the
plants. S. rolfsii is generally considered
to be strongly aerobic because of its
prevalence in well-aerated soil (1,12).
Previous reports on mulching showed
that CO, concentration in the atmos-
phere of soil mulched with plastic
increased (13,15), whereas the O, con-
centration decreased (13). The changes
in CO, and O, levels in soil atmosphere
may indicate a change in the activity of
S. rolfsii. Various researchers cited by
Aycock (1) suggested that starving the
fungus by elimination of weed hosts was
recommended as a cultural method of
controlling this disease. Since mulching
soil reduces the weed population, this
could be an important factor in
explaining the reduced disease incidence.
BPM alone or BPM + SPE can be used
to reduce the severity of southern blight
of bell pepper and provides an alternative
to use of expensive chemicals.
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