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BACKGROUND
Sweet corn growers  use clear plastic mulch to warm the soil and advance corn maturity

when planted early in the season. 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, its
soil warming potential, and its effects on crop growth, yield and quality.

The objectives of this trial were to compare the performance of sweet corn on standard
clear plastic mulch, bare soil,  and 6 biodegradable clear mulches,  to compare the soil heating of
the biodegradable mulches to standard plastic mulch, and document the degradation of the
mulches in a sweet corn crop.

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

College  research farm. Mulches were laid on 29 May, and sweet corn (cv =Temptation) was
seeded by hand on 31 May.  The corn was double seeded every 26 cm on 76 cm (30") rows;
emergence counts were taken 14 days after seeding at which time doubles were removed for a
final population of 45,000 plants/ha (20,000 plants/acre).

Mulch treatments included the following:

Treatment Mulch

1 clear plastic mulch

2 bare soil

3 Brampton 250

4 Brampton 300

5 Brampton 350

6 FRC 1R

7 Eco One

8 Mater Bi clear
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Weeds were controlled with a preplant incorporated treatment of Primextra II Magnum
(3.0 l/ha) and a post-emergent treatment of Pardner (1.2 l/ha) and Dual II Magnum (0.7 l/ha) 
Weed escapes were controlled with hoeing.

Nitrogen fertilizer was applied preplant at a rate of 90 kg/ha actual N. Phosphorous and
potassium applications were based on soil analysis.

European corn borers were controlled with sprays of Sevin XLR, Lannate, Pounce, and
Decis.   There were a total of 5  insecticide sprays applied.

DATA COLLECTION: 
Soil temperatures were collected mid-afternoon at a depth of 10 cm with a hand held

probe once per week for 3 weeks after the mulch was laid.  Four weeks after seeding,  ten plants
were measured for extended leaf height.  The date of 80% silking was determined daily by
counting the cobs with silks emerged. A rough harvest date was determined to be 18 days after
80% silk, which was fine tuned by determining the kernel moisture content with a CEM Model
AVC 80 moisture/solids analyser.  The targeted moisture content at harvest was 68-72%.  From
this data the number of days to maturity and the corn heat units were determined.

At harvest the following data was collected using the methodology described:

cob height - average height of 5 plants measured to base of cob
tip cover

- mean of 5 cobs evaluated on a scale of 1-5 where:
1 = exposed 4 = 2.5 - 5.0 cm
2 = just covered 5 = greater than 5.0 cm
3 = up to 2.5 cm

tip fill
- mean of 5 cobs evaluated on a scale of 1-5 where:
1 = 5 cm from the tip is not filled 4 =
2 = 5 = perfectly filled
3 = 2.5 cm from the tip is not filled

cob length (cm) - mean of 10 cobs
cob width (cm) - mean of 10 cobs
cob weight (husks off) (g) - mean of 10 cobs.
marketable yield (dozens/acre)
marketable yield (tons/acre)

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.
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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 experiment was established as a randomized complete block design with four

replications.  A single plot consisted of 4 rows, 8 m in length with 75 cm between the rows. Prior
to harvest, a 7.0 m section of the center 2 rows was marked and used for harvest in order to
eliminate the effect of edge plants.  Data was collected on the center 2 rows.

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 (when present) do not differ significantly (P=0.05, Duncan’s
New MRT)

RESULTS AND DISCUSSION:

All of the degradable mulches warmed the soil to a similar degree as the standard plastic
mulch, which was often significantly greater than bare soil  (Table 1).  Percent plant emergence
did not differ among any mulch treatment (including bare soil) but at 14 days after planting, all
mulch treatment resulted in taller sweet corn, when compared to bare soil (Table 2).  All of the
“Brampton” series mulches advanced maturity similar to standard plastic mulch, while other
degradable mulches did not advance maturity when compared to the bare soil treatment (Table
2).   FRC1R, EcoOne and Mater Bi Clear mulches increased cob weight when compared to other
mulches, and sweet corn grown on  EcoOne mulch had the greatest cob width (Table 4).  All
other harvest variables did not differ significantly across mulch treatments.  Mater Bi clear mulch
had the fastest degradation rate, followed by Eco One and FRC1R.  The “Brampton” series of
mulches all degraded at a similar rate, and degraded the slowest (Table 6).
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Table 1: Soil temperatures (oC) under various mulch treatments. University of
Guelph, Ridgetown Campus, 2006.

Soil Temperature ( oC) 

Treatment 30 May 02 June 06 June 09 June

clear plastic mulch 25.8 a 25.8 ab 24.1 a 35.3 a

bare soil 24.5 b 23.5 c 21.0 b 26.6 b

Brampton 250 25.8 a 25.5 ab 24.5 a 33.8 a

Brampton 300 25.6 ab 26.0 a 24.8 a 33.9 a

Brampton 350 26.1 a 25.4 ab 25.1 a 34.0 a

FRC1R 25.3 ab 25.1 b 24.2 a 34.1 a

Eco One 25.4 ab 25.5 ab 24.7 a 34.2 a

Mater Bi clear 26.3 a 26.1 a 24.3 a 35.0 a

LSD (0.05) 2.56 0.57 1.36 1.76

C.V. 4.09 1.52 3.83 3.6

P-value 0.0001 0.0001 0.0001 0.0001
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Table 2. Plant stand, growth, and maturity of Temptation sweet corn on standard and
biodegradable mulches.   Ridgetown College, 2006.

Mulch
Treatment

Percent
Plant
Stand

(14 days)

Plant Height
(14 days)

(cm)

Days
to

Maturity

Corn 
Heat
Units

clear plastic mulch 79 14.4 a 65 1612

bare soil 84 11.4 b 69 1712

Brampton 250 78 14.6 a 65 1612

Brampton 300 79 15.4 a 65 1612

Brampton 350 80 14.8 a 65 1612

FCR1R 79 14.4 a 69 1712

Eco One 80 14.0 a 69 1712

Mater Bi clear 78 15.1 a 69 1712

LSD (.05) - 1.9 - -

CV 4.62 8.84 - -

P-value 0.4378 0.0082 - -



6

Table 3. Plant height, cob height and cob characteristics of Temptation sweet corn on
standard and biodegradable mulches.   Ridgetown College, 2006.

Mulch 
Treatment 

Plant
Height

(m)

Cob 
Height
(cm)

Tip Fill
(1-5 rating)

Tip Cover
(1-5 rating)

clear plastic mulch 2.0 57 4.1 4.3

bare soil 2.0 66 3.9 4.3

Brampton 250 2.1 64 4.2 4.6

Brampton 300 2.0 60 3.2 4.2

Brampton 350 2.1 64 3.5 4.5

FRC1R 2.1 64 3.8 4.0

EcoOne 2.1 63 3.8 4.0

Mater Bi clear 2.1 66 3.8 4.0

LSD (.05) - - - -

CV 4.11 7.56 19.13 10.02

P-value 0.5317 0.1714 0.6373 0.3982
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Table 4. Cob characteristics of Temptation sweet corn on standard and biodegradable
mulches.   Ridgetown College, 2006.

Mulch
Treatment

Cob Weight
Husk off

(g)

Cob
Length

(cm)

Cob Width
(cm)

clear plastic mulch 218 c 19.2 4.6 bc

bare soil 259 b 18.9 4.5 c

Brampton 250 212 c 18.9 4.6 bc

Brampton 300 209 c 19.0 4.7 abc

Brampton 350 219 c 19.0 4.7 abc

FRC1R 282 ab 19.0 4.8 ab

EcoOne 290 a 19.2 4.9 a

Mater Bi clear 270 ab 18.9 4.7 abc

LSD (.05) 19.7 - 0.16

CV 5.47 2.18 2.33

P-value 0.0001 0.8935 0.0054
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Table 5. Yield of Temptation sweet corn on standard and biodegradable mulches.  
Ridgetown College, 2006.

Mulch
Treatment

Total
Yield

(doz/acre)

Marketable 
Yield

(doz/acre)

clear plastic mulch 1532 1413

bare soil 1603 1540

Brampton 250 1555 1397

Brampton 300 1500 1333

Brampton 350 1452 1310

FRC1R 1595 1468

EcoOne 1508 1436

Mater Bi clear 1492 1214

LSD (.05) - -

CV 9.81 11.99

P-value 0.8343 0.2282
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Table 6. Breakdown of degradable mulches used in sweet corn production. Ridgetown
College, 2006

Mulch Mulch Degradation Rating (1-5)

Treatment 26 June 10 July 19 July 11 August

clear plastic mulch 0 0 0 0

bare soil - - - -

Brampton 250 0 1 1 2

Brampton 300 0 1 1 2

Brampton 350 0 1 1 3

FRC1R 0 1 2 3

EcoOne 2 4 5 5

Mater Bi clear 4 5 5 5


