[image: image3.png]United States Department of Agriculture
L

Natural
Resources
‘ ’ Conservation

Service




Residue Management Direct Seed

Conservation Practice Job Sheet
777 OR-JS

Natural Resources Conservation Service, Oregon
October 2002

Client:      





[image: image1.jpg]



Photo courtesy NRCS

What is Direct Seed?

Residue management direct seed systems manage the amount, orientation and distribution of crop and other residue on the soil surface year-round, while growing crops in narrow slots or tilled strips in previously undisturbed residue.  

Purposes

Direct seedng can be designed to accomplish one or more of the following conservation purposes:

· Reduce water erosion

· Reduce wind erosion

· Reduce irrigation induced erosion

· Maintain or increase soil organic matter and soil tilth

· Conserve soil moisture

· Manage snow to increase plant available moisture

· Provide food and escape cover for wildlife

Secondary Benefits

· Water quality improves both on and off site.
· Air quality improves both on and off site
· Sedimentation and sediment damage on and off site is reduced

Where used

Direct seed can be used on all cropland and other land where crops are grown. 
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Conservation Management System

Direct seeding is normally used as a component of a conservation management system.  They should be used in conjunction with Conservation Crop Rotation, Nutrient Management, Pest Management and other conservation practices needed on a site specific basis to address natural resource concerns and the landowner’s objectives. Major roles of the direct seed component of a system include providing soil protection, reducing runoff and improving soil tilth by allowing the soil to accumulate more organic matter.

Practice Specifications

Practice specifications are provided to assure that direct seed meets the resource needs and producer’s objectives.  The specifications are based on the amount, timing and orientation of crop residue left on the soil surface.  These requirements are recorded 777 OR-Residue Management Direct Seed Specification Sheet.  Supporting information may be included in the Residue Management Worksheet.  This worksheet contains residue retention estimates to aid in determining whether the planned number, sequence and timing of farming operations will leave the specified amounts of residue. (Residue estimates are highly dependent on such variables as operating speed, planting depth, field conditions and amounts of residue present.)
General Specifications

Applicable to all practice purposes

· Residue retained on the field shall be uniformly distributed.  Combines or other harvesting machines shall be equipped with spreaders capable of spreading residue over at least 80% of the combine header width.

· Secondary removal of crop residue by bailing or grazing shall be limited to retain the amount of residue needed to achieve the intended purpose(s).

· Residue shall not be burned or disturbed by full width tillage operations except for occasional row cultivation for spot treatment of weeds escapes or limited use of undercutting operations such as sweeps or blades used to level ruts or alleviate compaction.

· Planting equipment should be equipped with coulters, and/or disk openers designed to cut through surface residue.

· Disturbance caused by seedbed preparation, planting and fertilizer placement shall be between one-third and two-thirds of the row spacing of the drill or planter.

· Anhydrous injectors, manure injectors and similar equipment may need to be modified to operate in high residue conditions.

· Weed control techniques must be carefully planned, yet sufficiently flexible, to complement the system.

Additional Specifications

Applicable to purposes identified during conservation planning

Reduce erosion from wind and water, and improve water and air quality

The specified amount, timing and orientation of residue will be in accordance with site-specific requirements recorded on 777-OR Residue Management Direct Seed Specification Sheet.  Current wind and water erosion technology will be used to establish minimum specification criteria.
Reduce irrigation-induced erosion 

The specified amount, timing and orientation of residue will be in accordance with site-specific requirements recorded on 777-OR Residue Management Direct Seed Specification Sheet. Current irrigation induced erosion technology will be used to establish minimum specification criteria.

Maintain or increase soil organic matter

Tillage aerates the soil and increases decomposition of organic matter.  Direct Seed reduces tillage and leaves the necessary amount of residue on or near the soil surface.  The required amounts of residue for soil protection are specified in 777-OR Residue Management Direct Seed Specification Sheet.  In addition conservation practice requirements for Conservation Crop Rotation 328 describe the management necessary to achieve a positive trend in soil organic matter.  Soil organic matter trends are estimated based on the NRCS Soil Condition Index (SCI) procedure described in the National Agronomy Manual.

Conserve moisture

Residue shall be uniformly distributed and maintained on the soil surface during the growing season or fallow period to retain soil moisture for crop use by enhancing infiltration and reducing evaporation.  A minimum of 50 percent surface residue cover is required to significantly reduce surface evaporation.

Manage snow

Maintain 6 inches of standing stubble over winter to catch and retain snow cover.  Operations that flatten or partly bury residue should be delayed until spring to achieve the stubble requirements for this purpose.

Provide food and cover for wildlife

The amount of residue, height of stubble, and time requirements to meet the minimum needs of target wildlife species are specified in the 777-OR Residue Management Direct Seed Specification Sheet.  This information is based on the Wildlife Habitat Suitability Guide and individual species requirements.

Planned practice specifications are recorded in the  777-OR Residue Management Direct Seed Specification Sheet.  Additional planning or practice design information may be provided on the Residue Management Worksheet.
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clients ACKNOWLEDGEMENT statement:

The Client acknowledges that:

a.
They have received a copy of the specification and understand the contents and requirements.

b. The following information must be provided to NRCS by the client before this practice can be certified as applied:

· Planting system used, previous crop grown, and planting date of current crop. 

· After planting orientation of residue and estimated percent residue cover.

c. It shall be the responsibility of the client to obtain all necessary permits and/or rights, and to comply with all ordinances and laws pertaining to the application of this practice.

Accepted by:/s/ 
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I have completed a review of the information provided by the client and certify this practice has been applied.

Certification by:/s/
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Practice Purpose (check one or more that apply)

 FORMCHECKBOX 

Reduce sheet and rill erosion
 FORMCHECKBOX 

Conserve soil moisture

 FORMCHECKBOX 

Reduce wind erosion
 FORMCHECKBOX 

Manage snow for plant moisture

 FORMCHECKBOX 

Reduce irrigation induced erosion
 FORMCHECKBOX 

Provide food and cover for wildlife

 FORMCHECKBOX 

Maintain or improve soil organic matter
 FORMCHECKBOX 

Other

Residue Management Specifications
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Current Crop
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Critical Season
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Direct Seed System Description

Current Crop
Previous Crop
Planting System Description

Includes residue distribution at harvest, fertilizer application and drill or planter description including estimated row disturbance.

     
     
     

     
     
     

     
     
     

     
     
     


Additional Specification Requirements: (If residue is managed for wildlife, describe planned wildlife provisions.  Also use this space to describe other site-specific requirements and references to other conservation practice specifications.)
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Continuation Sheet

Residue Management Specifications

Tract(s)


Field(s)
Current Crop
Previous Crop Residue
Residue

standing or flat

(S or F)
Height in inches
Critical Season
Percent Residue Cover
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Direct Seed System Description

Current Crop
Previous Crop
Planting System Description

Includes residue distribution at harvest, fertilizer application and drill or planter description including estimated row disturbance.

     
     
     

     
     
     

     
     
     

     
     
     

     
     
     

     
     
     

     
     
     

Use this worksheet to plan and field-check your residue management system.




· Estimate your residue production:

Crop yield x residue/unit of yield (from Table 1) = pounds of

residue after harvest

· Plan residue management:



List operations and estimate residue remaining using Tables 2 and 3

· After each operation:

Measure residue cover with line-transect method to

estimate % cover by averaging at least 3 measurements.

· Use Table 4 to convert % cover to pounds of residue.

Example:
32 bushel spring wheat harvested: followed by



direct seeding winter wheat.

Operation Date


Operation
Estimated Residue Retention

Tables 2 & 3
Predicted Residue Remaining (pounds)

xxx
Initial Residue after harvest
32 bu x 85 lb./bu
2720

xxx
Chaff and awn reduction
2720 x 70%
1904

xxx
Herbicide application
1904 x 100%
1904

xxx
Hoe-opener, air seeder
1904 x 60%
1142

xxx




xxx




Tract No.      
 
Field(s)       

Acres      
Residue Calculations

(planning estimate)

Field Measurements

(what is really on the ground)

Planned Operation Date
Operation
Estimated Residue Retention

(Operation residue retention (Table 3) x Predicted remaining residue
Predicted Residue Amount in Pounds or % Residue Cover      ( use Table 4 to convert pounds to %)

% Residue Cover Measurement

(line transect)
Convert to Pounds (Table 4)
Date

     
Initial residue after harvest (Table 1)
Yield x pounds residue / unit yield
     





     
Chaff & awn reduction
.70
     





     
     
     
     





     
     
     
     





     
     
     
     





     
     
     
     





     
     
     
     





     
     
     
     





     
     
     
     





     
     
     
     





     
     
     
     





     
     
     
     





Table 1:  Estimated pounds of residue per unit of yield



Crop
Pounds of residue per unit of yield

Winter Wheat
80 –110 pounds/bushel

Winter Barley
1.0 – 1.7 pounds/pound

Spring Wheat
70 –100 pounds/bushel

Spring Barley
.85 - 1.5 pounds/pound

Spring Peas
.85 – 1.4 pounds/pound

Lentils
.85 – 1.4 pounds/pound

Oats
40 – 60 pounds/bushel

Corn; grain
50 – 60 pounds/bushel

Grass; seed
4.0 – 4.75 pounds/pound

Canola
2.5 – 2.75 pounds/pound

Clover seed
.75 – 1.5 pounds/pound

Example: A 60-bushel per acre crop of winter wheat produces 4800-6600 lb. of residue per acre.

1Note: The amount of residue produced by a crop depends on several factors.  These include timing and amount of precipitation, temperatures, stored soil water, soil depth, crop variety and pest problems.

Table 2: Residue Types

Non-Fragile
1Fargile

Corn
Canola

Winter Wheat*
Sugar Beets

Alfalfa
Corn silage

Oats*
Dry Beans

Rye*
Dry Peas

Grass hay
Lentils

Forage Silage
Vegetable Crops

Triticale*
Potatoes

Grass Seed
Mint

Mustard
Clover/Flower seed 


Fall seeded cover crops


Spring barley/wheat

*Note: If a combine is used with a straw chopper or straw is cut into small pieces during or after harvest then residue should be considered fragile.

1Note: For fragile residue the lower percent retention value in Table 2 should be used.



Table 3: Estimated Residue Retention for Common No-Till/Strip-Till Operations2



Operation
Percent residue 

remaining

Chaff and awn reduction
70

Overwinter residue decomposition 
70-80

Residue Management Operations


Stubble bust, rotary mow, flail
100

Harrow, 10 bar spike
80 –90

Harrow, 10 bar tine
85 –95

Drills and Planters


Double disc
80 – 90

Deep furrow or hoe
75 – 85

No-till, chisel point or air seeder
50 -75

No-till, light double disk
75 – 90

No-till, heavy double disk
50 – 75

No-till, heavy double disk, pea, bean and lentil residue
50 - 75

Row planter, conventional
75 - 95

Row planter, no-till
55 - 95

Strip-tiller, rotary tiller
50 - 75

Fertilizer and Herbicide Application


Fertilizer shank applicator
80 – 90

Herbicide application
100

Residue Removal


Grazing Residue
40 - 80

Baling Residue
30 - 80

2 Note: Maximum residue reduction: low residue amount, good soil moisture, fast operating speed and fragile residue.

Minimum residue reduction: high residue amounts, dry soils, slow operating speed, and shallow operation.

TABLE 4: 1RESIDUE CONVERSION



Percent Cover to Pounds Residue for Wheat, Barley, Oats, Peas and Similar Small Diameter Crop Residue


Percent Cover to Pounds Residue for Chopped Corn Stalks and Similar Large Diameter Crop Residue



% Cover


Pounds Residue
% Cover
Pounds Residue

10%


164
10%
337

15%


252
15%


505

20%


346
20%


673

25%


446
25%


842

30%


554
30%


1078

35%


669
35%


1390

40%


793
40%


1647

45%


928
45%


1947

50%


1076
50%


2222

55%


1239
55%


2514

60%


1384
60%


2839

65%


1629
65%


3211

70%


1868
70%


3644

75%


2151
75%


4154

80%


2498
80%


4755

85%


2944
85%


5462

90%


3773
90%


6290

95%


4649
95%


7253

1Note: Percent cover and pounds of residue are based on residue cover being evenly distributed over the soil surface.  This condition may not exist in high residue crops until after the primary and several secondary-tillage operations have been completed.  Above 50% cover wide variations between the % cover and pounds of residue conversion may be found in the field.
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