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 Watermelons are the main plasticulture crop on Delmarva with over 95% of this 

production grown on standard black plastic mulch with drip irrigation.  Currently plastic 

mulch and drip tape is removed by hand at the end of the growing season and that 

plastic currently goes into landfills at a cost.  Methods to collect and recycle the plastic 

have been studied.  Baling mulch is feasable but recycling of baled mulch has been 

limited to date by the lack of recyclers willing to accept the mulch and the economics of 

recycling.  An alternative to standard plastic mulches is degradable mulches that can be 

left in the field to disintegrate.  This would reduce the need for recycling or for disposal 

in land fills and would leave only the drip tape to dispose of (tape collection is also more 

easily mechanized with tape winders).  Degradable mulches need to have similar 

physical properties to current plastic mulches to be accepted by growers.  Degradable 

mulches have the potential to reduce waste going into landfills and reduce labor needs.   

 Degradable mulches have been studied since the 1980’s.  Photodegradable 

mulches left too much plastic residue in the soil (especially where soil covered bed 

edges) and were not adopted in the region.  Paper mulches were difficult to lay and 

were prone to tearing so they have received limited use.  Biodegradable plastics based 

on plant starches have been studied starting in the 1970’s.  Oxo-biodegradable mulches 

use additives to plastic resins to start degradation also have been tested for several 

decades.  However, biodegradable mulch films with acceptable longevity and physical 

properties were not available until the last decade.  Advances have been made to 

improve the performance of these mulches and field performance has been shown to be 

acceptable in a number of studies in the US.  However, the cost of these mulches is 

higher. 

 The purpose of this project was to test biodegradable plastic mulches for use in 

watermelon production, the predominant plasticulture crop in our region.  Factors to be 

studied include physical properties (laying qualities), longevity, factors affecting 

longevity, crop performance, weed control, and residue.  Another part of this project was 

to evaluate the economics of biodegradable mulch use versus standard mulch for 

watermelon production.  This included crop revenue, mulch costs, and costs of mulch 

and drip tape removal and disposal. 
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 There were 2,700 acres of watermelons grown in Delaware in 2010 and an 

additional 2100 acres grown nearby Eastern Shore of Maryland.  Over 95% of this 

production was grown on standard black plastic mulch with drip irrigation.  This 

represents over 200 tons of plastic mulch that currently goes into landfills.  Removal and 

disposal costs for farmers are estimated at >$400,000. Adoption of biodegradable 

plastic mulch for watermelon production in the region could reduce or eliminate this 

waste stream.   

Study 1 

Materials and Methods 

The first portion of the project was devoted to a one year study of biodegradable mulch 

physical properties and longevity using commercially available products under different 

laying regimes (amount of stretch) without a crop being grown on the mulch.  The two 

most commonly available biodegradable mulches, BioTelo and Eco-one, were laid 

under low, medium and normal (high) tensions with a standard plastic layer that formed 

a 4 inch high bed on a loamy sand soil. No drip tape was used.  Strips were 50’ long 

and plastic was laid on July 20, 2011 at the University of Delaware research farm near 

Georgetown, DE.  Treatments were replicated 4 times.  Visual ratings of percent cover 

were done at 30 and 90 days.  Plastic was then lightly disked into the soil and a rating of 

percent remaining was done on several meter square areas in the strips by excavating 

soil to a 6 inch depth and screening out plastic remnants.   

Results 

Mulch Parameters 
Plastic Type 

BioTelo Eco-one Control 

Tension Measurement % % % 

Low 30 day cover 75 b1 99 a 100 a 

Low 90 day cover 45 b 97 a 100 a 

Low 6 month residual 2 b 33 a NA 

Medium 30 day cover 65 b 99 a 100 a 

Medium 90 day cover 25 b 98 a 100 a 

Medium 6 month residual 1 b 30 b NA 

High 30 day cover 67 b 97 a 100 a 

High 90 day cover 8 b 95 a 100 a 

High 6 month residual 1 b 35 a NA 

1Values in the same row are not significantly different if followed by the same letter (LSD 0.05 level) 



In the table above, it was found that tension did affect initial breakdown of the BioTelo 

mulch.  At 90 days and high tension, the BioTelo only had 8 % cover compared to 25% 

and 45% for medium and low tensions respectively.  Tension had little effect on Eco-

one breakdown.  Eco one was shown to biodegrade at a much slower rate than BioTelo 

independent of the tension laid at.  Low tension was undesirable for standard plastic 

mulch as it was very loose and prone to movement in the wind. 

Study 2.   

A one year study of biodegradable plastic mulch was conducted in 2012 under 

watermelon cropping systems.   Only one site was used for the study. 

Materials and Methods 

The two most commonly available biodegradable mulches, BioTelo and Eco-one, were 

laid under medium tensions with a standard plastic layer that formed a 4 inch high bed 

on a loamy sand soil in Dill Farm field 1 at the University of Delaware Research and 

Education Center Farm,Georgetown, DE.  Drip tape was applied under the plastic 

mulch at the same time.  Strips were 300’ long and plastic was laid on June 10, 2012 at 

the University of Delaware research farm near Georgetown, DE.  Treatments were 

replicated 4 times.  Seedless watermelons were transplanted on June 11 on 200 ft. of 

the plastic, the remaining 100 ft. was left unplanted.  The variety used was SS7187 as 

well as varieties remaining from a variety trial being conducted in the same field and the 

pollinizer was Accomplice.  Seedless plants were placed 3 feet apart and a pollinizer 

was placed between every 3rd and 4th plant.  Prefar and Sandea herbicides were 

applied prior to laying the plastic.  Standard fertility, disease, insect, and mite control 

programs were used and plants were irrigated via the drip irrigation system as needed.  

A once-over harvest was done on September 4, 2012 (85 days after transplanting) on 

two, 30 foot sections on each strip and the number and weight of each melon was 

recorded.  After harvest, on September 6 (88 days after laying plastic) ratings were 

done on each strip in planted and unplanted areas on the percent plastic cover, plastic 

integrity was measured by the percent of pieces less than 2 inches in diameter (broken) 

and the number of weeds were counted. 

  



Results 

Location 

BioTelo Eco-one Control 

Cover Broken Weeds Cover Broken Weeds Cover Broken Weeds 

 
% % # % % # % % # 

East 18.75 b 72.50 b 112.50 b 97.50 a 1.25 a 0 a 100.00 a 0 a 0 a 

West 25.00 b 75.00 b 57.25 b 96.25 a 0 a 0 a 100.00 a 0 a 0 a 

Blank 7.50 b 61.25 b 99.50 b 93.75 a 1.25 a 0 a 98.75 a 0 a 0 a 

Values for a parameter in the same row followed by the same letter are not significantly different. 

In the table above, the BioTelo mulch had significantly reduced longevity when 

compared to Eco-one and where there was no plant cover (blank), the percent cover at 

the end of the trial was much lower than where watermelons had been grown.  Eco-one 

performed very similar to the control (standard black plastic mulch).  Weed pressure in 

the beds was only found with the BioTelo but came in late in the season.   

 

 

Yield Parameter 
Plastic Type  

BioTelo Eco-one Control  

> 22 lbs No./plot 1.13 1.25 0.50 NS 

18-22 lbs No./plot 4.25 4.75 4.25 NS 

14-18 lbs No./plot 9.00 9.38 8.88 NS 

7-14 lbs No./plot 12.50 13.63 11.50 NS 

Total No./plot 26.88 29.00 25.13 NS 

Yield Lbs/a 84,042 90,770 78,039 NS 

NS  No significant difference at the 0.05 level 

There were no significant differences in yield between the plastic mulch treatments 

(table above).  Both biodegradable mulches performed similarly to the standard plastic 

mulch.   

On-Farm Demonstrations 

 Degradable plastic mulches were trialed by 2 growers using their plastic layers 

and growing systems.  Observations were made and growers were surveyed as to their 

opinion on the performance of the material. 



 Across both growers, there was dissatisfaction with the BioTelo.  It tended to tear 

during laying at their existing settings for mulch tension and even when tension was 

reduced.  While we were able to apply the mulch without tearing for our research trials, 

growers had a hard time.  Growers were very satisfied with the performance of the Eco-

one mulch but were concerned whether or not residue would remain in the soil in future 

years. Growers were dissatisfied with watermelon performance on BioTelo, but were 

very satisfied with Eco-one. 

 

Cost Analysis 

 A cost analysis of different biodegradable plastic mulches in comparison to 

standard mulches was made based on current prices.   

Plastic 
Type 

Plastic 
Cost/A ($) 

Labor & Disposal Cost Per Acre 

40 60 80 100 120 160 

Standard 100 140 160 180 200 220 260 

Standard 120 160 180 200 220 240 280 

Standard 140 180 200 220 240 260 300 

Eco-one 180 
      

Eco-one 200 
      

Eco-one 220 
      

BioTelo 300 
      

BioTelo 325 
      

BioTelo 350 
      

        
 

The table above gives costs for each type of mulch.  Included in the standard mulch 

cost is the cost of labor to remove the mulch and the cost of disposal at a landfill.  The 

highlighted are considered the standard costs.  Eco-one was shown to be competitive 

with standard black plastic mulch.  BioTelo was competitive only when disposal costs 

were high for standard mulch.  These results are based on 48 inch wide mulch.  

However, the watermelon industry uses a narrower mulch commonly so costs will be 

approximately 12% lower for the mulch to do the comparison.   

Conclusions 

 Research showed that biodegradable mulch could be used successfully in 

watermelon production.  The BioTelo biodegradable mulch, a corn starch plastic, gave 



similar yields to standard plastic.  However, it was shown to be more difficult to lay, 

started to tear and breakdown quickly, and was not favored by growers.  The Eco-one 

oxo-biodegradable mulch gave similar performance as standard plastic mulch in 

application and in crop response.  Growers viewed the product favorably.  The main 

concern is longevity of plastic in the soil. 

 Newer generation biodegradable plastic mulches were found to have promise for 

use in watermelon production.  Potential problems encountered were similar to those 

with past products: difficulty in laying the mulch in one product, (BioTelo), short 

longevity and tearing in that same product, and long residual in the soil for the Eco-one 

product.  Costs were high for BioTelo which was not fully offset when taking into 

account labor and disposal costs for standard plastic mulch in comparisons. 

   

 


