


RESIDUE MANAGEMENT

Residue management is one of the most effective and economical ways to control wind and water erosion on cropland.  Adequate amounts of residue are needed during critical wind periods in the spring and fall to provide protection from wind erosion, during the spring to reduce water erosion from snowmelt, and during the summer to provide protection from water erosion due to thunderstorms.  For example, water erosion can be reduced by 65 percent by leaving as little as 30 percent of the soil surface covered.

In addition to erosion control, crop residues provide other benefits such as increased soil organic matter, improved soil tilth, increased infiltration, and increased water holding capacity.  Crop residues may also influence nutrient availability, soil and air temperature, and protect surface water resources by reducing the movement of sediment with attached pesticides and nutrients.

Planning a good residue management program begins with the selection of a crop rotation that produces adequate amounts of residue.  Consideration should also be given to growing a balance of high and low residue producing crops, to the selection of adapted varieties, and to the use of fertilizers.

Following the spreading of the residues as they exit the harvesting equipment, the next most important management considerations are:  the number of tillage operations, tillage equipment selection, speed of operation, and depth of operation. Reduction in the number of operations will leave more residues on the soil surface.  Adequate weed control can be obtained through careful scheduling of operations as they are needed rather than tillage on a scheduled or routine basis.  Tillage tools such as chisels, sweeps, and rod weeders that do not turn or invert the soil will leave more residue.  Chisels with straight rather than twisted points will also leave more residue.

Equipment such as the moldboard plow, disk plow, and disc should be avoided since they tend to bury a large percentage of existing residue.  Equipment operated at slower speeds will leave more residue than if operated faster.  Finally, equipment operated at shallower depths will leave more residue that if operated deeper.

It is important for a grower to know how to measure the amount of residue on the soil surface.  Four basic methods exist:  (1) Gathering all residue in a given area, air drying and weighing the sample, and then converting the weight to pounds per acre, (2) Estimating residue retention through the use of residue production and tillage reduction factors, (3) Percent cover measurements through use of the line transect method, and (4) Estimation of percent cover or pounds per acre through use of picture charts. 

The first of these methods is somewhat time consuming, and thus not likely to be used.  A grower would conceivably use the second method to determine if his present tillage practices will leave enough residue on the soil surface at the time it is needed.  The third and fourth methods can be used to monitor residue levels following individual tillage operations.  Where measurements are taken in percent cover, a conversion chart is needed to convert to pounds per acre.

Information on use of the line transect method can be found in the NRCS National Agronomy Manual, and on a video entitled "Measuring and Managing Crop Residues."  Pictures and other visual estimation materials can be found in the Utah NRCS Wind Erosion Equation Handbook and in other USDA publications such as "Picture your Residue," or the "Look Down Not Out" poster.

The following information provides a worksheet and the factors necessary for estimating the amount of residue remaining after residue production and tillage reductions are accounted for.  A conversion chart for both small and large diameter residues, from percent cover to pounds per acre, is also included.  It should be emphasized that this method is only an estimation.  Growing conditions and varietal differences can greatly affect the actual amount of residue produced by a crop.   It should be noted that residues are generally divided into fragile and non-fragile.  This classification is based on the ease with which residues are decomposed and buried by tillage operations.  Speed and depth of tillage operations and soil moisture content at the time of tillage can also have a large effect on the amount of residue that is retained on the soil surface.
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At least 30 percent of the soil                                surface must be covered in order to be classified as conservation tillage.  The examples show that a 20 percent residue cover will reduce erosion by about 50 percent of that occurring from a cleanly tilled field while a 30 percent cover can reduce erosion by as much as 65 percent.

ESTIMATING CROP RESIDUE RETENTION

Step 1.  List the crops grown and the average yield.  Use the residue production chart to determine the approximate pounds of residue produced per unit of yield. Multiply the yield by the production factor to determine the amount of residue that is available.  The chart assumes that residues are spread evenly throughout the field.

                                          Residue            Residue

   Crops Grown              Avg. Yield       Production        Available

__________________  __________  X  __________  =  _________

__________________  __________  X  __________  =  _________

__________________  __________  X  __________  =  _________

Step 2.  Determine the lbs of residue left after each tillage operation.  Use the residue remaining charts to determine the approximate percent left after each tillage operation (The charts are based on non-fragile residue)(reduce the percent remaining by 10 to 15 for fragile residues).  Then multiply the amount of residue available by the percent remaining to determine the amount of lbs that will be remaining after each operation.  This is only an estimate.

                                                           Residue       Residue             Residue

                                                         Available     Remaining       Remaining

    Tillage Operations                        (lbs)                (%)                    (lbs)
__________________________  _________  X  _________  =  _________

__________________________  _________  X  _________  =  _________

__________________________  _________  X  _________  =  _________

__________________________  _________  X  _________  =  _________

__________________________  _________  X  _________  =  _________

__________________________  _________  X  _________  =  _________

__________________________  _________  X  _________  =  _________

__________________________  _________  X  _________  =  _________

__________________________  _________  X  _________  =  _________

__________________________  _________  X  _________  =  _________

__________________________  _________  X  _________  =  _________

__________________________  _________  X  _________  =  _________

__________________________  _________  X  _________  =  _________

__________________________  _________  X  _________  =  _________

__________________________  _________  X  _________  =  _________
APPROXIMATE CROP RESIDUE PRODUCTION

AS RELATED TO CROP YIELD

CROP YIELDS                       AVERAGE RESIDUE PRODUCTION
Winter Wheat

< 40 bu/ac





  100 lbs/bu

40-70 bu/ac





   85 lbs/bu

> 70 bu/ac 





   80 lbs/bu

Spring Wheat

< 40 bu/ac





  100 lbs/bu

40-80 bu/ac 





   80 lbs/bu

> 80 bu/ac                                 
70 lbs/bu

Barley

< 40 bu/ac                                 
80 lbs/bu

40-60 bu/ac                                
60 lbs/bu

60-80 bu/ac                                
55 lbs/bu

> 80 bu/ac                                
50 lbs/bu

Oats                                       
50 lbs/bu

Corn/Sorghum/Millet/Safflower             
50 lbs/bu

Beans & Peas                        
85-140 lbs/100 lb sack

Potatoes                          
 125 lbs/ton of potatoes

Corn Silage                        
50 lbs residue/1" stalk

                                      
/10,000 plants /ac

Growing Small Grain

Small Grain   2-3 weeks   10% cover   100 lbs dry residue

Small Grain   4-5 weeks   30% cover   200 lbs dry residue

Small Grain   6-8 weeks   50% cover   400 lbs dry residue

ESTIMATED CROP RESIDUE RETENTION

                       BY TILLAGE IMPLEMENTS

Harvesting of residues for bedding will leave from 10-75% of the

crop residues depending on the remaining height of the residue.

Primary Tillage Operations                   % Residue

       (Inversion)                         Depth     Remaining
    Moldboard Plow                      
4-8 in       
0-15

    Disk Plow                                
4-8 in       
10-20

    Offset Disk >10” spacing        
4-8 in       
25-50

    Offset Disk 7-9” spacing         
2-6 in       
40-70

    Tandum Disk >10” spacing    
4-8 in       
25-50

    Tandum Disk 7-9” spacing    
2-6 in       
40-70

    Rotary Tiller                             
6 in       
15-35

Primary Tillage Operations

     (Non-Inversion)
    Paratill/Paraplow                     
8-12 in     
80-90

    “V” ripper/subsoiler                 10-16 in    
70-90

    Chisel Plow w/Sweeps              
4-8 in    
70-85

    Chisel Plow w/Straight Points 

4-8 in   
40-80

    Chisel Plow w/Twisted Points 
4-8 in   
35-70

    Sweeps or shovels 6-12”         
4-6 in    
35-75

    Sweeps 12-20"                         
4-6 in    
60-80

    Sweeps 20-30"                        
3-6 in    
70-90

    Sweep/”V” Blade >30”wide    
3-6 in    
75-95

      Average Winter Residue Deterioration

      Precipitation    % Residue Remaining
      < 14 inches                         90

      14-18 inches                    85-90

      > 18 inches                       
75







      % Residue
Secondary Tillage Operations                Depth     Remaining



Disks
    Offset Disk                            
4-8 in          25-70

    Tandum Disk                            
4-8 in          25-70

Field and Row Cultivators
    Field Cult. w/6-12” sweeps or shovels 
2-4 in          35-75

    Field Cult. w/12-20” sweeps           
2-4 in          60-80

    Row Cult. w/sweeps                    
1-3 in          75-90

    Row Cult. w/finger wheels              
1 in
65-75

    % Residue
Secondary Tillage Operations                Depth     Remaining
Finishing Tools
    Finish tools w/disks, shanks, levelors     2-4 in       
50-70

    Finish tools w/spring teeth & basket      
2-4 in      
70-90

    Springtooth Harrow                               
2-4 in       
60-80

    Spike tooth Harrow                                 2-4 in       
70-90

    Flex-Tine Tooth Harrow                         2-4 in       
75-90

    Roller Harrow (cultipacker)                    
1-2 in       60-80

    Rotary Tiller                                               
3 in       
40-60

    Rod Weeder (plain)                                 
2-4 in     
80-90

    Rod Weeder w/semi-chisels or shovels  
2-4 in      
70-80

Anhydrous Applicators

    Anhydrous applicator                              
4-8 in      
75-85

    Anhydrous appl. w/closing disks            
4-8 in      
70-95

Drills-Regular
    Semi Deep Furrow (7-12” spacing)        
1-2 in      
70-90

    Deep Furrow (>12” spacing)                   
1-2 in      
60-80

    Hoe                                                          
1-2 in      
50-80

    Single Disk                                             
1-2 in     
85-95

    Double Disk                                           
1-2 in      
80-95

    Air Seeders (Refer to appropriate field cultivator or chisel

                tool that is used and the appropriate opener)

Drills-No-Till
    Smooth no-till coulters                           
1-2 in      
65-85

    Ripple coulters                                        
1-2 in      
60-75

    Fluted coulters                                        
1-2 in      
55-70

Row Planters

    Conventional w/runner openers             
1-2 in   
85-95

    Conventional w/double disk openers      
1-2 in     
85-95

COVER/RESIDUE CONVERSION TABLE

 (A)  WHEAT, BARLEY, OATS, SOYBEANS, OR SIMILAR SMALL DIAMETER STALK

 (B)  CHOPPED CORN STALKS, SORGHUM,  OR SIMILAR LARGE DIAMETER STALK
PERCENT COVER  LBS OF RESIDUE/ACRE
PERCENT COVER  LBS OF RESIDUE/ACRE




  A
  B




  A
  B

 1

  20
  35


 51

 1110
 2280


 2

  35
  70


 52

 1135
 2310


 3

  50
 105


 53

 1175
 2335


 4

  65
 135


 54

 1205
 2455


 5

  80
 170


 55

 1240
 2515


 6

 100
 205


 56

 1275
 2580


 7

 115
 240


 57

 1310
 2640


 8

 125
 270


 58

 1350
 2705


 9

 150
 305


 59

 1385
 2775


10

 165
 340


 60

 1425
 2840


11

 180
 370


 61

 1465
 2910


12

 200
 405


 62

 1505
 2985


13

 220
 440


 63

 1545
 3060


14

 235
 475


 64

 1590
 3135


15

 255
 505


 65

 1625
 3215


16

 275
 535


 66

 1675
 3295


17

 290
 575


 67

 1725
 3380


18

 310
 610


 68

 1770
 3465


19

 330
 640


 69

 1820
 3555


20

 350
 675


 70

 1870
 3645


21

 370
 710


 71

 1925
 3740


22

 390
 745


 72

 1980
 3840


23

 410
 775


 73

 2035
 3940


24

 430
 810


 74

 2090
 4045


25

 450
 845


 75

 2155
 4155


26

 470
 875


 76

 2215
 4270


27

 490
 910


 77

 2285
 4385


28

 510
 945


 78

 2350
 4505


29

 535
1015


 79

 2425
 4630


30

 555
1080


 80

 2500
 4760


31

 580
1145


 81

 2580
 4890


32

 595
1210


 82

 2665
 5025


33

 625
1270


 83

 2750
 5165


34

 645
1330


 84

 2845
 5315


35

 670
1390


 85

 2945
 5465


36

 695
1450


 86

 3055
 5620


37

 620
1510


 87

 3170
 5780


38

 745
1565


 88

 3235
 5945


39

 770
1620


 89

 3430
 6115


40

 795
1675


 90

 3575
 6230


41

 815
1725


 92

 3920
 6660


43

 875
1840


 93

 4130
 6850


44

 900
1895


 94

 4370
 7050


45

 930
1950


 95

 4650
 7255


46

 960
2005


 96

 4935
 7465


47

 985
2060


 97

 5445
 7680


48

1015
2115


 98

 6075
 7905


49

1045
2170


 99

 7150
 8135


50

1080
2225


100

10000
 8370

