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19-1 NO-TILL SOYBEAN TRIAL 2018 

Introduction 
The organic cover crop-based rotational tillage cropping 

system trial was initiated in 2017 at the Arlington Agri-

cultural Research Station. The trial is a four-year rotation 

including corn, soybean, fallow and a small grain (see 

Figure 1). Prior to our trial, the four 6-acre fields were 

the site of an organic soil-balance (Ca/Mg) fertility trial 

from 2006 through mid-2014, with a rotation of corn ð 

soybeans - alfalfa/oats - alfalfa. The fields were under 

alfalfa from fall 2014 through 2016 and have been certi-

fied organic since 2009. Every field is split in twenty 450 

ft long by 30 ft wide plots, allowing us to use 15 ft wide 

farming implements for our different treatments.  

Description of the trial 
The field used for the 2018 no-till soybean trial was un-

der alfalfa for 2 years before it was planted with corn in 

2017. We harvested the corn for silage at the end of 

September 2017 and planted the cover crops on Octo-

ber 2, 2017. We applied 10,427 gals/ac of liquid manure 

in the fall of 2016 after termination of alfalfa. No fertiliz-

er of any kind has been applied since then.  

Climate 

The diagram on Figure 2 shows the minimum and maxi-

mum temperature as well as the monthly rainfall from 

December 2017 until October 2018. Historic average 

temperature and precipitation values from 1971 to 2000 

were found on the Wisconsin State Climatology Officeõs 

website (http://www.aos.wisc.edu/~sco/clim-history/

stations/470308.html).   

December, January and February were comparable to 

the 1971-2000 averages in terms of temperature and 

rainfall. March was drier than historical averages. The 

month of April was drier than historical averages, and 

the minimum temperature was cooler than usual. How-

ever, both minimum and maximum temperature in May 

were greater than historical averages. This temperature 

difference between early and late spring played a key 

role in rye biomass accumulation and maturity. For the 

remainder of the year, the temperatures were close to 

historic averages. In May, June, September and October 

the research station received more rainfall than usual.  

Fact Sheet Series 

This publication is made possible by a grant from the USDA Begin-
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collaborative effort of the UW-Madison/UWEX Organic and Sus-
tainable Cropping Systems lab, UW-Madison Center for Integrated 
Agricultural Systems (CIAS), Farm and Industry Short Course (FISC), 
and Midwest Organic and Sustainable Education Service (MOSES).  

 Figure 1 - Rotation on the 4 fields since 2016  

Figure 2 - Climate diagram 
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 2018 NO-TILL SOY TRIALS 

Treatments 

To optimize the organic no-till soybean production sys-

tem, we modified four variables: cover crop varieties, 

soybean planting strategy into the cover crop, planting 

equipment (drill vs. planter), and different sets of closing 

wheel. 

Whole plot factor ð Cover crops 

Every cover crop was planted at the same rate of 3bu/

acre on October 2, 2017 and terminated at full cover 

crop anthesis independently of the soybean planting 

strategy. See figure 3 for roller-crimping dates. 

¶ Two varieties of winter cereal rye: ôAroostookõ and 

ôSpoonerõ  

¶ One variety of winter triticale: ôNE426GTõ  

¶ One variety of winter wheat: ôEmersonõ  

¶ No cover-crop 

Mechanical weed control for the no cover treatment 

consisted of one pass with a tine weeder the day of or 

day after planting; two or three passes with a rotary hoe; 

and three to four passes with a row cultivator. 

Sub plot factor 1 ð Soybean planting strategy 

Seeding rate for the soybeans (ôViking O.1706Nõ, Albert 

Lea Seed) was 225,000 seeds/acre for each treatment. 

See calendar in Figure 3 for planting dates. Row spacing 

was 30ó for the planter and 7.5ó for the drill. 

¶ Early planting (EP): the soybeans are òplanted greenó 

in the standing cover crop when it reaches boot 

stage 

¶ Early drilling (ED): same timing as early planting but 

using a no-till drill 

¶ Late planting (LP): the soybeans are planted in the 
rolled cover crop at the same time as rolling 

(optimal) or a few days later if soil and weather con-
dition are not favorable  

Sub plot factor 2 ð Closing wheel 

Applied to the late planted soybeans only, see Figure 4 

for pictures. 

One rubber, one 6200 PaddleË (Yetter farm equip-

ment) 

One rubber, one Martin Spikes (Martin-Till) 

One rubber, one M-Series CurvetineË (Dawn equip-
ment) 

Data collected 

¶ Cover crop canopy cover 

¶ Cover crop biomass 

¶ Soybean stand count 

¶ Soybean leaves and soil nutrient status prior to ini-
tial flowering (R1) 

¶ Nodule count, vegetative stage, plant height and 
number of pods when seeds are just visible in pods 
(R5) 

¶ Weed count and biomass on August 1
st
 and Sep-

tember 21
st
  

¶ Yields 

¶ Cover crop tillering  

¶ Volunteer cover crop the subsequent year 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3 - Cover crop termination 
and soybean planting calendar 

Figure 4 ð Closing wheels used for the trial - from left to right - 
Yetter Paddle, Martin Spikes and Dawn Curvetine 
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 2018 NO-TILL SOY TRIALS 

Results 
Cover crop development 

The percent of ground covered by the cover crop was 

measured every 5 to 7 days between the end of April 

and the end of May shortly before crimping the rye 

(Figures 5 and 6). The two varieties of rye performed 

similarly, resulting in greater ground coverage as com-

pared to wheat. Triticale ground cover was inconsistent, 

potentially attributable to an uneven cover crop devel-

opment through the fields due to winter injury. Drone 

photographs of the same trial were taken in 2017, where 

winterkilled triticale was easily identified. Overall, the 

linear regression of the triticale data shows that the 

ground covered by the triticale is more than the wheat 

and less than the rye cover. 

 

 

 

 

 

 

 

 

 

Rye biomass in 2018 was much lower than historic val-

ues, with 5,892 and 5,466 pounds of dry matter/acre for 

Aroostook and Spooner respectively. Reviewing rye bio-

mass data at Arlington over the last 4 years, amounts 

ranged from a low of 8,617 lbs DM/ac (2016) and to a 

high of 11,315 lbs DM/ac (2017) (Table 1). Comparing 

the different cover crop species, the wheat had the 

greatest biomass (6,188 lbs DM/ac) and the triticale 

biomass was similar to the two rye varieties (5,832 

lbs DM/ac).  

 

However, no statistically significant differences were ob-

served between the biomass of any of these cover crop 

species. When comparing the cover crop height before 

rolling, the trends were reversed ð the rye was taller 

(52ó) and both triticale and wheat were significantly 

shorter (31ó).  

Soybean development 

Throughout the growing season, we collected data to 

monitor the soybean development. First, soybean estab-

lishment was assessed by counting the soybean plants. 

Just prior to flowering (R1 stage), trifoliate soybean 

leaves along with corresponding soil samples were sent 

to the UW Soil and Forage Analysis Lab for nutrient 

analysis. Finally, when the seed started to be visible in 

the pods (R5 stage), the number of trifoliate leaves, 

number of pods, plant height and number of nodules 

were recorded. 

Soybean stand count 

As shown by the soybean stand count data, the estab-
lishment was affected both by the cover crop and the 
soybean planting strategy (Figure 7, next page). The dif-
ferent closing wheels had no impact on the stand count. 
The late planted soybeans in bare ground showed the 
best establishment (183,667 plants/ac), while the early 

Rye ð 85% 

Triticale ð 85% 

Wheat ð 85% 

Figure 5 - Ground cover, May 16th ð white shows cover or 
green, black shows ground or brown�� 

Figure 6 - % Ground cover provided by the differ-
ent cover crops between April 30th and May 24th 

  2014 2015 2016 2017 2018 

Rye biomass 
(lbs of dry 

matter/acre) 
9,203 10,567 8,617 11,315 5,679 

Table 1 - Rye cover crop biomass before rolling for the 2014 - 2018 period                                              
in pounds of dry matter/acre 
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