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Background: 
 
 Higher costs of production in the mid-Atlantic region have squeezed profits 

for conventional soybean producers.  While efforts to reduce costs and 
optimize returns should be employed by all growers, one relatively under-
utilized or overlooked alternative is organic soybean production and sales.  
Exponential increases in organic food sales, increased demand for soy 
foods, uniform national organic certification standards, and new and 
emerging end markets are all positive reasons for transitioning some 
soybean acreage in the region to organic production.  

 
The greatest management risk in transitioning to organic soybean 
production is weed control.  Weed control poses the greatest challenge in 
organic systems.  Consequently, previous studies have focused on the 
timing and quantity on mechanical weed control operations.  
Comprehensive studies evaluating mechanical weed control using 
different types of cultivators, presence or absence of cover crops, drilled 
versus wide row production, and using late mechanical weed control to 
simulate the effects of untimely weed control are not available.  
Furthermore, previous studies have not evaluated these types of practices 
on varieties used in certified organic production.   

 
 If future market trends continue, local demand for high quality, locally 

produced soybeans (to reduce transportation costs) should increase. 
These markets include several organic grain feed and processing facilities 
already located with the Mid-Atlantic region.  However, there is a need for 
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information on sound production practices for organic soybean production. 
 
Objective: To determine suitable and acceptable cultural and mechanical 

weed control practices in drilled and wide row soybean under 
organic production methods. 

 
Procedures: 
 
 Soybean variety ‘Ohio FG1’, a food-grade soybean (Group III), was 

planted in narrow (7”) and wide rows (30”) using a drill or a planter at a 
seeding rate of about 185,000 seeds per acre.  Plots were 45 feet long, 
with a minimum of 20 feet between plots to allow tractor to achieve 
desired speed before entering the plots.  A randomized complete block 
experimental design with three replications was used.  Twelve treatments 
were evaluated:  

 
1) hand-weeded control – narrow row 
2) drilled soybean into stale seedbed* 
3) drilled soybean into stale seedbed; 1 rotary hoeing (RH) 
4) drilled soybean into stale seedbed; 2 RH 
5) drilled soybean; 2 RH 
6) wide row soybean; 2 cultivations 
7) hand-weeded control – wide row 
8) wide row soybean into stale seedbed; 2 RH 
9) wide row soybean; 2 RH + 2 cultivations 
10) wide row soybean; 1 late aggressive cultivation (Buffalo)  
11) wide row soybean; 1 RH + 1 aggressive cultivation (Buffalo) 
12) wide row soybean; 1 RH + 1 cultivation 

 
*Stale seedbed was plowing, disking, and field cultivation field 4 weeks 

prior to planting and light field cultivation immediately before 
planting in order to minimize a new flush of weeds. 

Other plots were plowed, disked, and field cultivated within one or two 
days of planting. 

Cultivation was a spring tine cultivator.  Aggressive cultivation was a 
Buffalo ridge-till cultivator. 
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Results:  
 
Weed control was generally better for grass weeds than broadleaf weeds.   
Weed control was highest for the treatment of two rotary hoes and two 
cultivations.  No other treatment provided as high of control for both grass and 
broadleaf weeds.  The stale seedbed did not impact weed control.  However, it 
was quite dry during the time the field was tilled and planting was done.  Lack of 
moisture prevented weed seed germination and may have reduced the benefit of 
early-season tillage.  Planting in 7 -inch rows eliminated cultivation, but the 
soybean canopy did not compensate for weed control.  Rotary hoeing did 
improve weed control with drilled soybeans and with wide rows that were 
cultivated.  For instance, two cultivations did not provide as good of overall weed 
control as one rotary hoeing and one cultivation.  Also, two rotary hoeings with 
narrow row soybeans provided better weed control than a single rotary hoeing.  
No differences in weed control were detected between the Buffalo ridge till 
cultivator and the standard type cultivator.   
 

     Visual evaluations 
     Weed control of 

entire plot 
Weed control 

between crop row 
Ground 
cover 

 Seeding 
Stale 

Seedbed 
Rotary 

hoe Cultivation Grass Broadleaf Grass Broadleaf  
     -------------------------- % -------------------------- 
1* Drilled No No No 100 100 - - 0 
2 Drilled Yes No No 0 70 - - 100 
3 Drilled Yes Once No 25 43 - - 99 
4 Drilled Yes Twice No 66 41 - - 84 
5 Drilled No Twice No 52 30 - - 97 
6 30” rows No No Twice 63 40 96 97 79 
7* 30” rows No No No 100 100 100 100 0 
8 30” rows Yes Twice No 79 50 50 70 79 
9 30” rows No Twice Twice 90 78 96 97 41 
10 30” rows No No Ridge late 55 33 96 96 99 
11 30” rows No Once Ridge once 78 40 97 99 88 
12 30” rows No Once Once 70 60 91 95 73 
    LSD 35 34 8 5 30 

 
* weed-free checks for respective row spacings 
- indicates these plots were planted in 7 inch rows and were not cultivated
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Soybean plant populations were similar for all treatments.  The soil was quite dry 
at planting and resulted in uneven emergence and highly variable stand counts.  
Yield was highest in the handweeded checks and the treatment of two rotary 
hoes and two cultivations.  This treatment also provided the highest level of weed 
control.  Treatments with the ridge till cultivator yielded less than comparable 
treatments with the standard cultivator.  For instance treatments 11 and 12 were 
the same except for type of culti vator.  Weed control was similar between these 
two treatments, yet yield was less with the ridge till cultivator.  The ridge till 
cultivator moves a considerable amount of soil and allowed a considerable 
amount of soil moisture to evaporate.  With the limited rainfall shortly after the 
cultivation, this moisture loss impacted yield. 

-  

 Seeding 
Stale 

seedbed 
Rotary 

hoe Cultivation 
Soybean 

plants 
Soybean 

yield 
     -- plants/A -- -- bu/A -- 
1* Drilled No No No 185,005 32 a 
2 Drilled Yes No No 170,630 11 de 
3 Drilled Yes Once No 183,885 15 cde 
4 Drilled Yes Twice No 185,938 20 bcd 
5 Drilled No Twice No 174,364 15 cde 
6 30” rows No No Twice 168,817 15 cde 
7* 30” rows No No No 167,053 26 ab 
8 30” rows Yes Twice No 178,291 12 cde 
9 30” rows No Twice Twice 167,074 27 ab 
10 30” rows No No Ridge late 169,340 10 e 
11 30” rows No Once Ridge once 166,768 16 cde 
12 30” rows No Once Once 166,203 21 bc 
    LSD 29,244 9 
 
* weed-free checks for respective row spacings 
 
More research is necessary to examine the consistency of these treatments and 
to determine the benefit of the stale seedbed approach under conditions 
favorable for weed seedling emergence.  To date, an intensive mechanical weed 
control program is necessary to maintain acceptable yields when no herbicides 
are used for weed control. 
 


