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BACKGROUND:
Fresh market pepper growers use dark plastic mulch to warm the soil and advance

maturity when planted early in the season.   These plastics also help retain soil moisture and
suppress weed growth. Disposal of the plastic at the end of the season is presently not a problem
in Ontario, but it has become an issue in other vegetable production regions of North America.  It
has been estimated that in excess of 500 tons of agricultural plastic is disposed of yearly in
Ontario; plastic mulches are a significant contributor to this total. Recently, biodegradable mulch
films have become available, which break down through microbial activity in the soil. Data is
required on the length of time the biodegradable mulch will last in the field, and its effects on
crop growth, yield and quality.

The objectives of this trial were to compare the performance of bell pepper on standard
black plastic mulch and 3 biodegradable clear mulches, and to document the degradation of the
mulch. 

METHODS:   
The trial was established on a Brookston clay loam sand spot phase soil on the Ridgetown

College  research farm. Mulches were laid on 26 May; embossed black plastic was used as a
standard comparison. Bell peppers (cv = Aristotle) were hand transplanted on 28 May on a
double row (45 cm x 45 cm diamond pattern) for a plant population of 29, 630 plants/ha (12, 000
plants/acre). Nitrogen fertilizer was applied preplant at rate of 60 kg/ha actual N. Phosphorous
and potassium applications were based on soil analysis. 

Mulch treatments included the following:

Treatment Mulch Type Description

1 Black plastic mulch 1 mil thick, 54” wide

2 bare soil

3 Matter-Bi 0.6 mil thick, 48” wide

4 Eco-One 0.88 mil thick, 48” wide

5 Biolene grey-green, translucent; 0.7 mil thick, 47” wide

6 Green Plastic 0.8 mil thick, 36” wide
Weeds were  controlled with a preplant incorporated treatment of Treflan.  Weed escapes

were controlled with hoeing.  All plots were trickle irrigated.
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DATA COLLECTION:   Peppers were harvested according to Ontario processing standards:
mature green peppers were a minimum 2 3/4" diameter with a 5% tolerance on color.  At the first
harvest (green only), samples were taken and the following assessment made:

a. fruit length: average length of 10 fruit per plot
b. fruit diameter: average diameter of 10 fruit per plot
c. wall thickness: average thickness of 10 fruit per plot

Culls were minimal and not recorded. 
The various mulches were rated according to their rate of degradation, approximately

every 2 weeks according to the following scale:
0 = no breakdown of mulch, 100% soil cover.
1 = small holes forming in mulch, nearly 100% soil cover.
2 = one or more small tears over 30 cm long, > 90% soil cover.
3 = multiple tears and holes in mulch, 75 to 90% soil cover.
4 = multiple tears and holes, 50 to 75% soil cover.
5 = mulch largely deteriorated, < 50% soil cover.

EXPERIMENTAL DESIGN AND DATA ANALYSIS:  
The trial was established in a  randomized complete block design with four replications. 

A single plot consisted of 1 bed containing a double row with plants spaced 45cm x 45 cm.  Bed
length was 8.0  m  with 1.0 m between the beds.

The data was statistically analysed using analysis of variance for a randomized complete
block design. A protected LSD was used to separate the treatments with significant differences.
Means followed by the same letter do not differ significantly (P=0.05, Duncan’s New MRT)

RESULTS AND DISCUSSION:
The degree of soil heating provided by the biodegradable mulches varied.  One would

expect all mulches to provide soil heating greater than bare soil, which was the case early in the
season (28 May), while in early June the uncovered soil was warmer than many of the soil under
mulch.  High temperatures of bare soil likely due to the dark soil the trial was established on.  In
all cases, Biolene covered soil was the warmest, due to the translucent nature of this mulch
(Table 1)  

The various mulches degraded at different rates, with Green Plastic breaking up shortly
after it was laid; this treatment was subsequently dropped from the trial.  Biolene also degraded
much quicker than desired for a season long crop like pepper, and many weeds became
established in these plots, which is reflected in poor yields and fruit weights (Table 4).

Many fruit characteristics of peppers grown on biodegradable mulches did not differ from
peppers grown on standard plastic or bare soil in 2004 (Table 2).  Fruit length, diameter, and wall
thickness did not differ across any treatments.  Fruit weights, early yields, total yields and fruit
per plant were reduced on plots covered with Biolene due to early breakdown and subsequent
weed growth (Table 2, Table 3); otherwise plants on all mulches performed similarly and did not
differ from bare soil. 
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Table 1: Soil temperatures (oC) under various mulch treatments used in bell pepper
production. Ridgetown College, 2004.

Date Soil Temperature Recorded

Mulch Treatment 28 May, 2004 08 June, 2004 11 June, 2004

Black plastic mulch 16.5 abc 28.0 c 18.5 

Bare soil 15.8 c 31.8 ab 17.5

Matter-Bi 17.0 ab 29.8 bc 18.3

Eco-One 16.3 bc 28.3 c 18.6

Biolene 17.3 a 32.8 a 19.5

LSD (.05) 0.83 2.8 -

CV 3.26 6.04 5.52

P-value 0.0143 0.0103 N.S.

Table 2. Fruit characteristics of Aritstotle bell pepper grown on standard and
biodegradable mulch. Ridgetown College, 2004.

Mulch Treatment Fruit
length
(cm)

Fruit
Diameter

(cm)

Wall 
Thickness

(mm)

Average fruit
weight 

(g)

Black plastic mulch 9.7 9.2 6.84 277 a

Bare soil 7.8 9 6.62 331 a

Matter-Bi 9.5 9.1 6.84 272 a

Eco-One 9.7 8.8 6.86 282 a

Biolene 9.3 6.7 5.58 169 b

LSD (.05) - - - 87.9

CV 19.4 18.1 17.8 21.4

P-value N.S. N.S. N.S. 0.0215
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Table 3. Yields of Aristotle bell pepper grown on standard and degradable mulches. 
Ridgetown College, 2004.

Mulch Treatment Early
Yield

(t/acre)

Fruit/
plant

Total
Yield

(t/acre)

Black plastic mulch 2.9 ab 5.8 a 15.5 a

Bare soil 4.3 a 5.5 a 14.0 a

Matter-Bi 2.5 ab 4.6 a 12.4 a

Eco-One 3.4 a 4.6 a 13.5 a

Biolene 0.7 b 1.3 b 3.4 b

LSD (.05) 2.1 1.5 4.3

CV 49.1 22.6 23.7

P-value 0.033 0.0003 0.0004

Table 4. Breakdown of degradable mulches used in bell pepper production.
Ridgetown College, 2004

Mulch Mulch Degradation Rating (1-5)

Treatment 38527 38541 38555 06 Aug 19 Aug

Black plastic mulch 0 0 0 0 0

Bare soil - - - - -

Matter-Bi 0 0 1 1 1

Eco-One 0 0 0 0 0

Biolene 0 2 3 4 5

Green Plastic 5 5 5 5 5


