
2020 Field Summary Report 

for 

Conservation Innovation Grant Project 

 

 

 

Comparison of Conventional Fall Tillage System with  
Cover Crop/Fall Herbicide/Spring Tillage System  

on  
Potato Yield and Soil Health in Maine 

 

 

Hillacre Farms - Corinna, ME  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prepared by: 

Grounded Research LLC 

Alvin Winslow, BS, MS, CCA 

David Pert, BS, CCA 



2 
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The 2020 season marked the second, and final, potato crop in the rotation cycle of this Conservation 

Innovation Grant project.  Treatments were applied alternately across the field on October 22, 2019 

(Fig. 1).  Soil type map is in Figure 1 and descriptions are in Table 1.  

 

Figure 1.  Soil type map (left) and project field with treatments applied (right). 

 

 

Table 1  Soil type descriptions at project site. 

 

Soil Monitoring 

Field work commenced with deployment of Spectrum Watchdog soil temperature/moisture monitors 

on April 1st (Fig. 2).   Four monitoring stations were deployed on the west side of the field at 

treatment breaks.  Probes were attached to monitoring stations via 20-foot-long cables and were 

inserted 6 inches deep into the soil.  Loggers recorded soil temperature and moisture levels (VWC, 

volumetric water content) every hour.  Season weather data relative to 30-year averages, including 

accumulated precipitation, daily precipitation, and daily high/low temperatures can be viewed at the 

back of the report in Appendix 1.  The same data set for 2018 can be found in Appendix 2.   

Pre-planting data was collected between April 1 and April 30.  Loggers were then pulled for tillage 

and planting.   
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Figure 2.  Spectrum WatchDog soil monitors deployed on April 1, 2020. 

 

Table 2 shows average values for all four monitoring stations during the 2020 pre-plant period.  

Differences show relation of spray to plow treatments.  If value is positive, then fall spray treatment 

is either wetter or warmer than fall plow treatment; if value is negative, then spray treatment is either 

drier or cooler than plow treatment. 

Spray treatment averaged 0.84 percent wetter and 0.08 °F cooler than plow treatment.  There was 

considerable variance in soil moisture between monitoring units, with spray treatment ranging from 

16.29 percent wetter to 14.58 percent drier than plow treatment.  Interestingly, the spray treatment 

was wetter on the lightest part of the field (16.29% wetter) and drier on the heaviest part (14.58% 

drier). 

 

Table 2.  Soil moisture (VWC) and temperature during pre-plant period, April 1 - April 30, 2020. 
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This is the same pattern as in 2018, during the first potato crop of this project, where the spray 

treatment was slightly wetter (1.12%) and cooler (0.59 °F) than the plow treatment (Table 3). 

 

Table 3.  Soil moisture (VWC) and temperature during pre-plant period, April 12 - May 14, 2018. 

 

 

Between planting and hilling, the spray treatment averaged 2.38 percent wetter and 0.37 °F cooler 

than plow treatment (Table 4).  Again, this is the same pattern observed in 2018, with spray treatment 

being wetter and cooler than the plow treatment (Table 5). 

 

Table 4.  Soil moisture (VWC) and temperature between planting and hilling, May 7 - June 17, 2020. 

 

 

Table 5.  Soil moisture (VWC) and temperature  between planting and hilling, May 29 - June 29, 2018. 

 

 

Between hilling and harvest, the spray treatment averaged 0.79% drier and 2.51 °F cooler than the 

plow treatment (Table 6).  In 2018, the spray treatment averaged 0.43 percent wetter and 0.48 °F 

cooler than the plow treatment (Table 7).  
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Table 6.  Soil moisture (VWC) and temperature between hilling and harvest, June 20 - Oct. 3, 2020. 

 

 

Table 7.  Soil moisture (VWC) and temperature between hilling and harvest, July 11 - Oct. 4, 2018. 

 

 

Stand Counts 

Stand counts were performed on June 15th.  Plants from four rows of each treatment block, one-

thousandth of an acre per row (14 ft. 6 in.) were categorized as small (under 6 in.), medium (6-12 

in.), and large (over 12 in.).  Table 8 shows number of plants and percentage of total count for each 

category.  Percent stand values are based upon an expected population of 82 plants from an 8.5-inch 

spacing.  Overall stands in the project field were quite good, but the spray treatment averaged a 

higher percentage of large plants, more total plants, and slightly better stands than the plow 

treatment. 

 

Table 8.  Stand count data from June 15, 2020. 
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Petiole Analysis 

Petiole samples were collected July 16th during the vegetative stage of growth, approximately 50 to 

60 petioles per treatment block.  Samples were analyzed by Spectrum Analytic, Inc. (Washington 

Court House, OH).  Table 9 shows test results for each sample as well as treatment averages.  Plant 

nutrition was similar between treatments. 

 

Table 9.  Petiole test results from July 16, 2020; analyzed by Spectrum Analytic, Inc. (Washington Court House, OH). 

 
 

Tuber Count, Yield, and Grade 

We harvested the trial on September 18th using a 24-horsepower 

McCormick X1.25H tractor with a one-row digger (Fig. 3).  Twenty-

one feet, nine inches of row was dug per treatment block.  Number of 

hills and stalks were counted prior to digging.  Tubers were graded 

using chipping/tablestock standards:  under 2 inches, 2 to 3 inches, 

and over 3 inches. 

Table 10 shows that the spray treatment had significantly more total 

tubers (15.6% increase), tubers per hill (16.1% increase), and tubers 

per stalk (13.3% increase) than the plow treatment. 

 

Table 10.  Tuber counts at harvest, September 18, 2020. 

 

Figure 3.  Trial harvest with one-
row digger, Sept. 18, 2020. 
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Table 11 shows yield and grade of individual treatment strips as well as treatment averages.  The 

plow treatment had a larger tuber size profile than the spray treatment, with an average 30.3% of 

tubers over 3 inches versus 19.4%, respectively.  The plow treatment also averaged greater 

marketable yield per acre, 420.7 cwt versus 414.2 cwt for the spray treatment.  However, the spray 

treatment had higher average total yield per acre, 450.8 cwt versus 444.8 cwt for the plow treatment.  

These yields were under irrigation.  For comparison, a plow treatment dig sample from outside the 

irrigation circle yielded 352.5 cwt per acre.  Tuber pictures from each treatment strip can be seen in 

Appendix 3 at the back of the report. 

 

Table 11.  Yield and grade, September 18, 2020. 

 
 

Related to increased tuber set, the spray treatment had a lower average tuber size at 5.98 ounces 

compared to 6.84 ounces for the plow treatment (Table 12).  The non-irrigated sample averaged 6.21 

ounces. 

 

Table 12.  Average tuber size. 

 

 

Table 13 shows yield and grade data from the 2018 season for comparison.  Size profile was almost 

identical between treatments.  The spray treatment had a yield advantage over the plow treatment, nearly 

10 cwt per acre in marketable yield and 12 cwt per acre in total yield. 
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Table 13.  Yield and grade, 2018. 

 

 

Fry Analysis and Specific Gravity 

Twelve-to-thirteen-pound samples of mid-grade tubers (2-3 in.) were collected from each treatment 

strip.  Samples were processed for fry analysis and specific gravity by Hancock Agricultural 

Research Station (Hancock, WI). 

Table 14 shows fry analysis and specific gravity for individual treatment strips as well as treatment 

averages.  Figures 4 and 5 provide description of fry analysis metrics.  The plow treatment had better 

averages across all metrics:  brighter chips (L-value), less scorching (a-value), whiter chips (b-value), 

and specific gravity.  

Fry pictures from Hancock can be seen in Appendix 4 at the back of the report. 

 

Table 14.  Fry analysis and specific gravity, Hancock Agricultural Research Station (Hancock, WI). 

 

 

 

Figure 4.  Hunter Lab chip color quality guidelines. 
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Figure 2.  Stem end scoring (SED). 

 

Soil Respiration and Mineral Analysis 

Samples were collected for testing soil respiration (i.e., 

Solvita) as well as standard mineral composition.  These 

were processed by Spectrum Analytic, Inc. (Washington 

Court House, OH). 

Solvita test results were similar between both treatments 

with a slight edge for the plow treatment (Table 15).  Test 

interpretation from the lab suggests color index values from 

3.01 to 4.00 would have an approximate annual nitrogen 

release of 38 – 58 lbs per acre.  Given this scale and 

treatment average color index values, the difference 

in nitrogen release between treatments may only be 

1-pound per acre.  A Solvita test run by the 

University of Maine Soil Lab in 2018 shows a 

similar pattern of the plow treatment having greater 

soil respiration than the spray treatment (Table 16). 

Mineral composition test results show that the spray 

treatment had higher organic matter, phosphorous, 

potassium, magnesium, and calcium levels (Table 

17). 

Table 17.  Soil mineral composition test results, Spectrum Analytic, Inc. (Washington Court House, OH). 

 

Table 15.  2020 Solvita soil respiration test results, 
Spectrum Analytic, Inc. (Washington Court House, OH). 

Table 16.  2018 Solvita soil respiration test results, Univ. of 
Maine Soil Lab (Orono, ME). 
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Results and Conclusion 

It was determined that spring soil conditions were slightly cooler and wetter in ground that had fall-

sprayed cover versus that which was fall-plowed.  This did not hinder spring field operations.  Most 

importantly, in both 2018 and 2020 planting date was not delayed significantly when tillage was 

postponed until spring.   

Increased soil moisture in fall-sprayed/spring-tilled ground promoted earlier canopy closure and 

increased tuber set.  Tuber counts between treatments differed by 15.6 percent and were found to be 

statistically significant.  Also, yield was not negatively affected by delaying tillage until spring.  In 

both years, total yield was higher on the fall-sprayed/spring-tilled ground. 

We determined that by establishing a cover crop, browning it out with herbicide in fall, and delaying 

tillage until spring has proven to be an effective alternative practice to traditional fall-plowing.  

Implementing these practices in potato production offers great benefits to growers, including: 

• Saving a tillage pass 

• Soil surface is left intact fall through spring, thus reducing risk for erosion 

• Less erosion preserves valuable agricultural topsoil and water quality 

The findings of this project support these practices as a long-term strategy for improving soil health 

and structure in potato systems. 
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Appendix 1:  2020 weather data at project site compared to 30-year averages, source Climate.com. 
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Appendix 2:  2018 weather data at project site compared to 30-year averages, source Climate.com. 
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Appendix 3.  Tuber pics at harvest, September 18, 2020. 

 

 

Plow 1 

425.3 cwt/ac 

Plow 2 

446.6 cwt/ac 

Plow 3 

460.6 cwt/ac 

Plow 4 

446.6 cwt/ac 
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Spray 1 

472.7 cwt/ac 

Spray 2 

405.2 cwt/ac 

Spray 3 

480.0 cwt/ac 

Spray 4 

445.3 cwt/ac 
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Appendix 4:  Fry pictures from Hancock Agricultural Research Station (Hancock, WI). 

 



16 
2020 CIG Field Summary – Grounded Research LLC 

 



17 
2020 CIG Field Summary – Grounded Research LLC 
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Appendix 5:  In-season drone images of project field. 

 

 

June 2020 

August 2020 


