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Cover cropping strategies for field nurseries to improve soil health and reduce fertilizer and 
herbicide inputs 

The sandy soils that dominate the production fields on the East End of Long Island offer the benefit of 
excellent drainage and early spring warming, but also allow for highly soluble chemicals to quickly leach 
through the soil profile.  Run-off and leaching of nitrogen fertilizers and agrichemicals is a major concern for 
the horticulture industry of Long Island because of the increased risk of these chemicals contaminating our 
vulnerable groundwater and surface waters.  Using cover crops to improve soil structure and increase soil 
organic matter is a practice that can decrease the potential of leaching and run-off, while increasing soil 
productivity.   

Project Goals 

This project aims to evaluate various cover crops and cover crop blends in field nursery production of woody 
ornamental plants. Small-scale cover crop demonstrations that compare alternative warm and cold season 
cover crops to the grower’s standard practices will be evaluated for establishment, weed suppression, and 
long-term soil health benefits.  The cover crop strategy employed (field prep, intercropping, etc.) is 
determined by the grower’s management goals.  These demonstrations would be not be possible without the 
cooperative involvement of local nursery growers.   

2015 Growing Season 

The 2015 growing season marked the inaugural year of this project.  Decreasing the weed seed bank, and 

improving soil structure were the primary goals of the grower.  Four fields that would be in a 3-year rest 

period were used to evaluate cover crop selections for their tolerances to different physical-chemical soil 

properties, and minimal inputs.  The four fields used each consisted of varying soil textures ranging from silty 

loams to coarse sandy soils, with low soil organic matter (1.5% to 3.4%) and poor aggregate stability.  Cornell 

Soil Health Tests were done for each test field, and a control field (managed conventionally) to monitor any 

effects. Additional soil health tests will be done in the final year of the demonstration. A photo summary 

below documents each field’s soil type and cover crop growth through the season.  

Seeding Notes 

Field prep began in late April with first seeding of all fields on May 5th.  The unusually dry spring did not aid in 

germination so supplemental watering was done to achieve successful germination and establishment.  Cover 

crop blends with grass species (sorghum-sudangrass, and annual ryegrass) received a nitrogen application at a 

rate of 50 pounds N/acre.  Both a drill (mainly used for seeding grass) and broadcast seeder were used to seed 

the fields.   

Throughout the season, the fields were managed according to a cover crop schedule based on time of year 

and soil type (Table 1 and 2).  Failure to create a firm seedbed at spring seeding caused warm-season weeds to 

out-compete the cover crops in two of the fields.  For fall seeding (Late September), use of a cultipacker 

greatly improved stand establishment and uniformity, and decreased weed competition, and the unusually 

warm fall allowed for excellent growth through December.  A winter-kill blend was used to ease spring field 

prep for the 2016 seeding since lack of equipment (flail mower primarily) could lead to a perennial cover crop 

quickly becoming unmanageable and difficult to incorporate.   
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Termination Notes 

Minimizing soil disturbance was the primary goal at termination of the cover crop.  Disking was the primary 

method used to terminate the cover crop.  No herbicides were used and plowing was done in a field affected 

by residual herbicide.  Some issues encountered was the slow breakdown of sorghum-sudangrass after 

termination. Lack of precipitation and the low soil moisture in the coarse sandy soil slowed decomposition and 

delayed seeding of the fall cover crop.  

Challenges 

The main challenges were retrofitting equipment, drought, seed rates for coarse soils, and residual herbicide 

effects.  In general, access to ideal equipment (implements to create a firm seed bed, drill seeder, mowing 

equipment) allows for better stand establishment, less seed per acre, and a greater selection of cover crops 

available to use.  Suggested seed rates from cover crop guides did not always provide the best cover because 

certain criteria such as creating a firm seed, or expected soil moisture were not ideal.  

This trial demonstrated the importance of not only choosing cover crops that meet management goals, but 

are also appropriate for the soil type.  Despite lack of precipitation, stand establishment ranged from good to 

excellent depending on the field/cover combo.  Weed competition varied depending on field.  Use of a drill 

seeder demonstrated to the grower its useful application in meeting his management goals of diversifying his 

cover crop options, and out-competing weed species versus using only a broadcast seeder.     

2016 Growing Season 

For the 2016 growing season, the goal of the project will be to use alternative cover crops in blends to test 

their tolerance to low soil moisture and coarse droughty soils. To continue to improve soil health, the goal 

would be to extend the length of time the cover remains on the field to minimize soil disturbance.  Selection 

of cover crops per field would change as well to better suit management goals of establishment and ease of 

incorporation in droughty soils.   

 

  

 

Tillage radish and oats with frost in December 2015. 
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30 days after buckwheat 

seeding 12 days after fall seeding 

 

  

19 days after fall seeding  74 days after fall seeding  

2015 Photo Summary 
 

 

 

 

Field 1: Silty loam. Residual herbicide negatively affected first two cover crop seedings in parts of the field. 

Cover crop schedule from left to right: field peas/oats/crimson clover; buckwheat; fall cover of oats/tillage 

radish/crimson clover 

  

 

 

 

 

 

 

 

 

 

Field 2: Coarse sandy soils.  Very droughty soils; biomass was slow to breakdown. 

Cover crop schedule from left to right: Buckwheat; sorghum-sudangrass; fall cover of oats/tillage 

radish/crimson clover 

 

 

 

 

 

 

 

 

 

 
May 5th spring seeding  45 days after spring seeding 13 days after spring seeding 

10 days after buckwheat 

seeding 

 

May 5th spring seeding  

19 days after fall seeding 
Late August, sorghum-

sudangrass 

32 days after spring  

seeding  

 

38 days after fall seeding 

77 days after fall seeding 

Area of field with 

very coarse soil 
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2015 Photo Summary 
 

 

 

 

Field 3: Silty loam with sections of coarse sand; past compost additions greatly increased weed-seed bank. 

Cover crop schedule from left to right: annual ryegrass/medium red clover; sorghum; oats/tillage 

radish/crimson clover 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Field 4: Silty loam. Very low pH (4.8); crabgrass competition. 

Cover crop schedule from left to right: Crimson clover; sorghum (not pictured); oats/tillage radish/crimson 

clover 

 

 

 

 

 

 

19 days after fall seeding  

38 days after fall seeding  

77 days after fall seeding 

(deer path in image on right)  

 

11 days after spring 

seeding  
44 days after spring 

seeding  

96 days after spring 

seeding  

Sorghum; Prepping for 

fall seeding, early 

Sept. 

 

 

17 days after spring 

seeding  

45 days after spring 

seeding  

71 days after spring 

seeding  

12 days after fall 

seeding  

 19 days after fall seeding  38 days after fall seeding  77 days after fall seeding  



5 

Table 1. Cover crop species and blends detailed for fields 1 and 2.  Intended seeding rates are listed, but actual seeding rates used were much 

higher. 

 

 

Field/Soil type Cover Crop 
Seeding 

Date
Seeding Method Seeding Rate* (lbs./A)

Crimson clover/field 

peas/oats
May 5th drill

15/15/25                                         

(Blend was  20% 

clover/20%peas/60% oats)

Buckwheat June 30 broadcast 90

crimson clover/tillage 

radish/oats
Sept. 28th drill/cultipacker

10 for clover/tillage mix & 

50 for oats                                               

(blend was 60% clover-

radish with 40% oats)                  

Oats used as a nurse crop. 

Buckwheat May 5th broadcast 90

Sorghum-sudangrass June 30 broadcast 50

Crimson clover/tillage 

radish/oats
Sept. 25 drill/cultipacker

10 for clover/tillage mix & 

50 for oats                                               

(blend was 60% clover-

radish with 40% oats)                  

Oats used as a nurse crop. 

Notes                                                                                      

Legumes were inoculated.

1                                       

(~0.5 acre)                                      

Soil type: medium-

textured silty loam         

Poor establishment due to herbicide residue 

issues. Field peas did not germinate well. 

Poor establishment  in some sections due to 

herbicide residue issues. Plowed & tilled until 

fall seeding.

Germination/establishment was very good.  

Areas of herbicide residue injury were still 

evident in certain areas. Tillage radish was 

most affected.  Seeding rate was very much 

increased to counter any residual herbicide 

remaining.

2                                               

(~2.5 acres)                                

Soil type: Coarse-

textured sandy loam 

with sandy-gravel 

sections

Applied N at 50 lbs./A. High seeding rate for 

weed control. Excellent germination.

Applied N at 50 lbs./A. Excellent germination, 

but areas receiving irrigation run-off were thick 

versus areas without were drought stressed.

Germination was very good, but since the soil 

texture is so coarse, a higher seed rate would 

have improved coverage.

*All noted seeding rates were exceeded except for the buckwheat seedings. This was partially due to miscalculating our calibration of the landscape 

seeder, and our need for better coverage.   
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Table 2. Cover crop species and blends detailed for fields 1 and 2.  Intended seeding rates are listed, but actual seeding rates used were much 

higher. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Field/Soil type Cover Crop 
Seeding 

Date
Seeding Method Seeding Rate* (lbs./A)

Annual 

ryegrass/medium red 

clover

May 5th Drill
18/12                                                             

(60% grass to 40% clover)

Sorghum-sudangrass Aug. 17 broadcast 50

Crimson clover/tillage 

radish/oats
Sept. 25 drill/cultipacker

10 for clover/tillage mix & 

50 for oats                                               

(blend was 60% clover-

radish with 40% oats)                  

Oats used as a nurse crop. 

Crimson clover May 5th broadcast 30

Sorghum-sudangrass Aug. 17 broadcast 50

Crimson clover/tillage 

radish/oats
Sept. 25 drill/cultipacker

10 for clover/tillage mix & 

50 for oats                                               

(blend was 60% clover-

radish with 40% oats)                  

Oats used as a nurse crop. 

3                                          

(~2.5 acres)                                              

Soil type: pockets of 

loamy sand/silty 

loam with sandy 

gravel

Excellent germination in areas where seed bed 

was firm.  Most areas of the field were not firm 

enough to out-compete weed emergence so 

field became weedy.

Annual ryegrass/clover blend was accidentally 

mowed & plowed after it went dormant during 

the dry summer. Sorghum-sudangrass was 

seeded to cover the soil before the fall 

seeding. Germination was good after one 

watering. No additional N used.

Germination was very good. In areas receiving 

wash-outs from the road, growth was reduced 

resulting in decreased coverage.  

Notes                                                                                      

Legumes were inoculated.

4                                       

(~0.6 acres)              

Soil type: silty loam

The grower was particularly interested in 

testing this cover. Germination was good, but 

growth was not. Low soil pH (4.8), and dry 

conditions may have inhibited growth.

Crimson clover had to be terminated because 

of high crabgrass density. Germination and 

establishment of sorghum-sudangrass was 

good.

Germination and establishment were very 

good.

*All noted seeding rates were exceeded. This was partially due to miscalculating our calibration of the landscape seeder, and our need for better 

coverage.   
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This project was funded in part by a grant from the Long Island Nursery & Landscape Association. 
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Any questions or comments, please contact: 

 

Mina Vescera 

Nursery/Landscape Specialist 

Cornell Cooperative Extension of Suffolk County 

mv365@cornell.edu 

631-727-7850, x213 
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