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TABLE 1. Tarping length treatments and associated tarp application and removal 
dates and groundcover assessments at Breckbill and Fagan’s in 2023.

TREATMENT TARP APPLIED

TARP REMOVED 
AND FIRST 

GROUNDCOVER 
ASSESSMENT

GROUNDCOVER 
ASSESSMENT SEVEN 

DAYS AFTER TARP 
REMOVAL

1 week May 18 May 26 June 1

2 weeks May 18 June 1 June 8

3 weeks May 18 June 8 June 15

4 weeks May 18 June 15 June 22

METHODS

Design

Cereal rye cover crop was established on 
Sept. 2, 2022. Rye was crimped by stomping 
on a t-post prior to tarp application on all 
treatments on May 18, 2023, just before 
the cereal rye heads were out. Tarps were 
then laid out and secured with sandbags. 
Cooperators tested four different tarping 
treatments, leaving the tarp on for one, two, 
three, and four weeks. Replications of each 
treatment were randomly assigned in four 
blocks leading to a total of 16 experimental 
plots of equal size (38 ft by 8 ft; Figure A1). 
Plot management is presented in Table 
1. No crops were planted following tarp 
removal in any treatment.  

Measurements

Fagan and Breckbill estimated the percent 
living plants, dead plants, and bare soil 
within an area (660.52 in²) at three 
random points within each plot. Area was 
determined randomly by throwing a hula-
hoop 29 in. in diameter into the plots. 
Groundcover makeup was estimated on 
tarp removal date and seven days after the 
tarp removal date. 

Weather 

To provide some context about solar heat 
inputs to the tarping termination efficacy 
data, we calculated the number of growing 
degree days (GDDs) accumulated during 
the tarping period. We used 32° Fahrenheit 
(F) as the base temperature because this 
is considered the base temperature for 
cereal rye. GDDs are calculated for each 
day individually and then summed to 
get total GDD accumulation. The average 
daily air temperature is calculated for 
each day using weather data [3] then the 
base temperature (32°) is subtracted from 
the mean, resulting in the total GDDs 
accumulated that day. Days when average 
daily air temperature is less than 32°F are 
assumed to add 0 GDDs. 

Data analysis 

We used Fischer’s LSD at a 95% confidence 
level to determine if there were significant 
differences in percent living cover crop, 
dead cover crop, living weeds, dead 
weeds, or bare soil between tarping 
length treatments at both assessment 
dates separately. For each metric, the 
difference between any two tarping length 
treatments is compared with the LSD. A 
difference greater than or equal to the LSD 

Breckbill and Fagan’s trial �eld with only the four week tarping treatments still tarped; dead cereal rye is visible in the other 
treatments, and very few weeds are visible. Photo taken June 15, 2023. 

indicates the presence of a statistically 
significant treatment effect, meaning one 
treatment outperformed the other and 
the farmer can expect the same results to 
occur 95 out of 100 times under the same 
conditions. A difference smaller than 

the LSD indicates the difference is not 
statistically significant and the treatment 
had no effect. We can perform this analysis 
because the cooperators had completely 
randomized and replicated experimental 
designs (Figure A1).  
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APPENDIX – TRIAL DESIGN AND WEATHER CONDITIONS 

FIGURE A1. Experimental design used by Breckbill and Fagan.  

TABLE A1. Proportion of assessed area covered by living and dead cover crops, living and dead weeds and bare soil on day of tarp 
removal and 7 days after tarp removal at Breckbill and Fagan’s in 2023. Generally, 2-4 weeks of tarping were more effective than 1 

week of tarping at terminating cover crop and weeds.

ASSESSMENT TREATMENT
% LIVING 

COVER CROP
% DEAD 

COVER CROP
% LIVING 

WEEDS
% DEAD 
WEEDS % BARE SOIL

Removal day

1 week 0.00 a 65.33 c 1.25 a 0.50 b 31.25 a

2 weeks 0.50 a 79.25 ab 0.33 b 1.17 ab 18.75 ab

3 weeks 0.00 a 72.58 bc 0.25 b 0.50 b 26.67 bc

4 weeks 0.00 a 81.42 a 0.08 b 1.83 a 16.67 c

LSD (95%) 0.71  8.24  0.61  0.99  8.32  

7 days after 
removal

1 week 53.58 a 24.00 b 4.33 a 0.00 b 18.08 b 

2 weeks 4.50 b 66.92 a 1.50 b 0.00 b 27.08 a 

3 weeks 0.08 b 72.92 a 2.33 ab 0.50 a 24.17 ab

4 weeks 0.00 b 69.58 a 1.42 b 0.00 b 28.33 a

LSD (95%) 8.71  9.37  2.02  0.28  7.19

*Within a column and assessment date, when the difference between any two treatment values is greater than or equal to the 
corresponding least significant difference (LSD), the treatments are statistically different at the 95% confidence level and do not 
share any letters. If the difference is less than the LSD, the treatments are statistically similar and share at least one letter.

FIGURE A2-A. Monthly average temperatures in Decorah during the rye cover crop growing season, September 2022 – May 2023 [4].




