TECHNICAL NOTES

U.S. DEPARTMENT OF AGRICULTURE Porlland, Oregon SOIL CONSERVATION SERVICE

AGRONOMY No. 22 October 1988

ESTIMATING SURFACE RESIDUES AFTER TILLAGE

Controlling soil erosion using crop residues requires advance
planning to provide sufficient cover during the critical soil
erosion period.

Managing residues after harvest is extremely important. When
possible grain stubble and other residue should be left standing
or untilled through the erosion period. Crop residue management
includes careful selection and proper use of equipment to
maintain residues on the soil surface.

This technical note is designed to provide information on average
residue produced, and average residue retained on the soil
surface after various tillage operations.

iCrop Unit Lbs Residue |
H Per Unit !
1 1
T T I T . 1
I Rye bushel 120.00 H
i\ Mustard, rape and safflower bushel " 80.00 |
i Corn, bushel 75.00 i
i Oats bushel 50.00 i
! Sunflowers pound 1.50 i
i Dry edible beans pound 2.20 !
i Potatoes pound .15 H
i Sugar beets ton 325.00 !
i Rape pound 3.00 i
R et ettt et i
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Table 2. Approximate Residue Production for Small Grains and
Peas (dry weight) 1/

Winter Wheat Spring Wheat

i 1 |
d i |
i Grain Lbs Residue d i Grain Lbs Residue
! Yield Per Bushel of | | Yield Per Bushel of
{ Bu/Acre Grain H { Bu/Acre Grain
1 1 [}
] 1 ]
i 20-40 100 i i 20-40 110
i 40-T70 90 | i 40-T70 80
! 70=110 80 i i 70-110+ 65
1 110+ 5 H i
i H 1
] Winter Barley i 1 Spring Barley
] ] 1
] 1 1
| Grain Lbs Residue : i Grain Lbs Residue
i Yield Per Pound of i { Yield Per Pound of
! Lbs/Acre Grain H ! Lbs/Acre Grain
: | i
1 500=1000 2.0 : | 500-1000 2.8
! 1000-1500 1.7 i i 1000~1500 2.0
i 1500=2000 - i ! 1500-2000 1T
| 2000=3000 13 i | 2000~3000 1.4
! 3000=5000 1.2 H i 3000-~5000 1.0
! 5000-6000+ 1.0 H I 5000-6000+ 0.9
] i ]
H Spring Peas i H Lentils
1 1 1
1 1 1
i\ Pea Lbs Residue i | Lentil Lbs Residue
i Yield Per Pound of | i Yield Per Pound of
i\ Lbs/Acre Peas i | Lbs/Acre Lentils
] 1 1
] 1 ]
i 500-1000 1.2 i i 500=1000 1.6
11000-1500 1.1 H 11000-1500 1.4
11500-2000 1.0 1 11500-2000 1.2
12000-2500 .9 i 12000-2500 1.0
12500+ 85 i 12500+ .94
i

Long-vined or Winter Peas

I
i

Approximate residue production per acre is 1.5 to 1.7 1bs.
per pound of peas,

Data was taken from field studies made by SCS personnel,



GENERAL CROP RESIDUE RETENTIUN FACTORS
-- Normal Equipment Speed 4-5 mphr.2/ =--
Surface Residue
Operation Retention Factor

MISCELLANEOUS OPERATIONS:

Corn stubble grazing (variable) 3/ ..iaveecnnnns coes .50
Stubble flailing, chopping, busting .......cc00000.n 1.00
Stubble grazing (variable) 3/....ieiceccencncancanns +65
Stubble baling (variable) 3/..ccievcccans srsesiesese 239
Stubble burning (variable) 3/..ceevesessessssascssas 10
SUbSOLl 244" SPACING eeeveeeeesccsssssnssssssasnsscs 85
PAPEDLOMN & sorsrnss # viwnss &« sunmwe & & 5w ¥ ommmese » cowss b bik 599
Skew treader ......... S W R W eteseie i wie eeessens 10
Rotary hoe or cultivabtor saceeseeess seveses somers we o013

Small grain overwinter loss and
chaff reduction isisssesssissosvisnse 10

MINT AND ROW CROPS

PRIMARY TILLAGE ONLY:

Moldboard Plow JabM deeD cesssscnesssasnisosise W N + 10
Moldboard Plow 6-8" deep cewceonns i b & aeteiea B e .05
Moldboard Plow 8+" deep cieeieann o 8 spmaihiwin § 58 sena e 00
Rotary tiller BB dEED seeecssssssssnssanvasasssn a1
Chisel straight points 12" spacing ...ceoveeee easses 50

Chisel straight points 24" spacing ...cceeeveceorens oI5

2/ When speeds in excess of five miles per hour are used, reduce
residue values by five percentage points. Implements pulled in
tandem (plow-harrow, rod-weeder-harrow, etc.) will be considered
as two separate operations. When field conditions are wet at
tillage time, reduce residue values by five percentage points.

3/ Figure to the adjusted up or down, based upon technical
judgement, resulting from variable number, stock grazing time,
stubble height at harvest, etec.



GENERAL CROP RESIDUE RETENTION FACTORS
-- Normal Equipment Speed 4-5 mphr.2/ --

Surface Residue
Operation Retention Factor

FIELDS WITH GRAIN STRAW YIELDS EXCEEDING
6000 LBS PER ACRE

PRIMARY TILLAGE ONLY:

Moldboard plow 6-8" deep, straw 14-20" lonNg..soeessen .30
Moldboard plow 8-10" deep, straw 14-20" long.e.eeees. .15
Moldboard plow with trash rack 8-10" deep,
straw 14=20" 10NE ..ovevecosscs .10
Moldboard plow with trash rack 8-10" deep,
straw less than 12" 1long ...seee0.. .05
Moldboard plow, straw chopped, 8-10" deep ....c00... .00
Disc tandem , 4-6" deep,
straw less than 12" 10NE ...eseeees +15
Dise,(light) standing stubble, 1/2" deep ...ve0se.0 .95
Disc, (heavy) standing stubble, H4-6" dee€p ..eieeseee 715
Disc,(heavy) standing stubble, 6-8" deep ...ieeeeess TO
Chigel, stralight points (12"spacing) ..sesveccsosee 85
Chisel, straight points (18"spacing) ....eeeeveeess .90
Chisel, straight points (24"spacing) ...eeeeveeacses 95
Chisel, twisted points C12%spacing) s avewisspasas DD
Chisel, twisted points (18" spacing) uvivewas s vawas wbb
Chisel, twisted points (24M"spaecing) siivivniesssesns w0
Chisel, twisted points (12"spacing)
following chopped stubble . ........ U5
Combination disc-chisel or mulch tiller ,......0.. . .65

OTHER CROPS AND FIELDS WITH GRAIN STRAW YIELDS
OF LESS THAN 6000 LBS ACRE

PRIMARY TILLAGE:

Moldboard plow 4=5" dee€p ...eesevesssssssssnannsasss 30
Moldboard plow 6-8" deep .ieieeernscrnssssosansannsa 15
Moldboard plow 8+" dEEeP .eeweceacessanss Sevea b el s .00
Moldboard plow with trash racks 4-5" deep ...eesoses .10
Moldboard plow with trash racks 6-8" deep ..ceceeeeeese .05
Moldboard plow-uphill furrow B-5" deep sceeveanses. HO



GENERAL CROP RESIDUE RETENTION FACTORS
== Normal Equipment Speed 4=5 mphr.2/ ==

Surface Residue
Operation Retention Factor

Disc, (light) standing stubble, 1/2" dee€p .e.eeecesesesass 90
Disc, (heavy) standing stubble, U4=6" deep e..cceeececaess 460
Disc, (heavy) standing stubble, 6=8" deep ....cevececoeas U0

Disc, (heavy) pea, bean, or lentil residue....ceceeeccaes 15
Disc, (one=way) 3=5" dEepP .uivscscsssscsscssnscnsasssass «50
Dise harrow, (light) 2=3" deep = pea,

bean, or lentil residue.....eceeseeee 30

Chisel, straight points (12"spacing) eceesssvcecocsacnns 15
Chisel, straight points (18"spacing) .ceeeeccccccssscse 85
Chisel, straight points (24"spacing) .cececcccovcccscees .90
Chisel, twisted points (12%Spacing) ewves ¢ veowess ssewn o0
Chisel, twisted points (1B"spacing) siseesssssavisasae =00
Chisel, twisted points (24rspacing) ceovenssvanenssvass 99
Chisel, twisted points (12"spacing)

following chopped stubble .....cceeeeansaes 35
Combination disc=chisel, or mulch tiller.iieeeecscscsssss 65
Rotary tiller, U4=6" dEEP +evessscsasssssssssssssssnasnnae .30
Rotary tiller, 3" dEEP ssessrssssscssssasesesassnsanas .50

OTHER CROPS AND FIELDS WITH GRAIN STRAW YIELDS
OF LESS THAN 6000 LBS ACRE

SECONDARY TILLAGE ON SMALL GRAINS AFTER INVERSION 4/
(Secondary tillage to same depth as inversion
tillage or cross direction of inversion tillage)

Sweep 12" (first pass after inversion)....eeceeeeeeaees 1415
Chisel=rodweeder (first pass after

LBVersIon) .osiesisesains snsenesse evens s ssesenen  Ja10
Cultivator, field (first pass after

Inversion).isesessssossssorssansscsnscnssssessss 1215
Springtooth harrow (first pass after

L inversion)ceesecssesoscsssresess o supimaeee o oigbns 25 1me0
Rod weeder (first pass after any of above)....eeseeeess 1.20
Rod weeder (second and deeper than

FPIPBE DPRAGE) cuies ¢ scavisiaie & o eaeiases SieTA TR 6 S A 1.00

MOSTLY SECONDARY TILLAGE _
(Initial residue has been changed by primary tillage)

Cultivator, field iisevisssanans i i R ¥ e & saaua s se 8D

4/ Inversion tillage inverts or mixes 50 percent or more of the
residue in one operation.



GENERAL CROP RESIDUE RETENTION FACTORS
-- Normal Equipment Speed 4-5 mphr.2/ --

Surface Residue
Operation Retention Factor

Dise, (light) 3=5" d€EP teessnssssccscsasascssssss .50
Disc, harrow, (light) 2=3" deep .i.ceesecsccncssssses .75
Disc harrow, (light) 3=5" deep - chopped straw

and pea, bean, or lentil residue ....cc00000 .15

Springtooth harrow...ceceeeeeecssasenccssssssassnass .85

Sweep 12" wide 4—=6" dEEP tiveeerstocscassnsnassasnns .70
Sweep 16" wide 4=6" dEEP .ceveesseronsssssssasacass .85
Sweep 24" wide U=6" dEEP .uvevsnsescancescssssssscs .90
Sweep wide blade,(Towner or Noble) ..eeececcscacene .90

Harrow, spike 10 ba8r ..ccecesecccccsssccccsssoansnnsns .80
Harrow, Spike 5 DAr ...icecssessssscssssasnsccssansss .90
Harrow, tine 10 bar ..cececccscesscssocssssssssansens .85
Harrow, tine 5 bar ....ciecesesoccscsscsscssacsassa .90

Rod weeder with sweeps or chisels ..ciceeeccnssccns .85
Rod weeder ...csseacessss SIPSEI N § SR weeeens W .90
Rod weeder same depth as previous rod weeding ...... .95

Swedish harrow .o s secasies 5 deveb s seeees § sanmwws e 9920
Seedbed maker -..I.......I-‘.‘.."...-.I‘........... 085

OTHER

Eertddizienr SHanK vwes s voasmes » swesem ¥ soomres & cossnee s 8 990
Fertilizer, drip or dry sccccssecsccossscssssdosssces 1.00
Funmigation, (Injection) s.eesssuesuns avsenss sononwess of0
HorbBlclde iuwe ¢ s pawsvs 5 sesees s b eeess s vewsee ¢ sedwes s v LD
Irrigation ..cccveccecccsna S R B RGeS ¥ e ¢ weareeas 8 Lwd0
Other pesticide application ..cevevececsssccecsasaeas 1.00
Roller packer isisscsssssnsainis seeossssovesisivsesss #9309

PLANTING
Aerial secedifNg . coseoess smsmeens « s Siae m beibia 5 B aenaws s w00
Brillion seeder ....... e W e pimie ® AL & & aew et & beeidl0

Conventional:

Double disc drill, 7" sSpacing ..cseceseeaace e s s e e .90
Semi-deep furrow drill ...scecsceeas $a & e 6 . SR . |
Deep furrow or hoe drill ....... SN A e ¥ B .80
Air Seeder, chisel type, narrow points .....ceeeeeen .70
Air Seeder, duck foot ........ 4 8 PRGN S § aeeien s 3 s .60



GENERAL CROP RESIDUE RETENTION FACTORS
-- Normal Equipment Speed 4-5 mphr.2/ --

Surface Residue
Operation Retention Factor

IRRIGATED PLANTINGS:

Corn PLAALEr s o wewes § e » Saiewes § eeEed § weweee ¢ see 09D
Onion planter u.:iveese oo s swwmeei sveinivs s viies s saaes oD
Pobato pPlanbter .cssevs s swus s swosis § sades & veaeged & vee 00
Vegetable seed planter ..cceceencsssssnrensonnssnsss 30

No=-till Drills:
Light double disc drill .....ceveseessesnscsnnessanss 1D
Chisel point or hoe opener drill .....eeeeeeeesecaes .65
Heavy double dise Qrill scaes ewscews & wmens s & ssmes o osee  $00
Heavy double disc drill on pea, bean,
or lentil residue ,siveeveanssensa 30
Heavy double disc drill on spring
grain residue ....i0000000s00000 U5
Heavy double disc drill, with scuffer .....ev0000e.. .50
Heavy double disc drill, with scuffer
on pea, bean, or lentil residue ...eecveevees 30
Heavy double disc drill- corn residue 36"...0000eeee 75

AFTER PLANTING (IRRIGATED)

HELY s sameed diseus i oiem & Reade o Bees § panmsn o iesmwn .80
FUPFOW MATKEY weerees s afeeen s saeaen ¢ Sadied s ceeens vaeas - %D
Cultivator with shovel 18-36" spacing ...ceeeeseeeaes .40
Cultivabior W/SWEED iisseeis ts sissi s bosine s ismmbs s ibmea »85
Dammer diker or similar .....cecevecascassnsonsssasas 85

HARVESTING (IRRIGATED)

POtato digger LI T I I T I Y I A N R I T I I I I SN I T I T O I IR I R ] I20

Sugar beEt digger ® % ® & B B O 8 B B % 8 B B % B B AR RN .10
vegEtable rOOt digger ® & & % ¥ 8 8 ® B R B R B R R '30

T
Technical Note No., 22 USDA Soil Consefvation Service

Agronomy October 1988



Example #1 RevisedOR-ECS-14
September 1988

CONSERVATION TILLAGE WORKSHEET

Farmer Joe Sample Technician J. Cons. Date Sept.88

ASCS Tract 917 Fields # 1, 2, 4, 7 Acres 702

Crop Rotation Winter wheat - Spring barley fallow

Dryland__ XX Precipitation 7T R Factor = _50
Irrigated Cropland

1. Type of Conservation Tillage. (check appropriate)

No-till Strip Till Ridge Till __ Reduced Till_XX

2. Residues required after planting crop (percent residue cover or Lbs./Ac.

——— ————— . —————— A e S W ——

H Crop ! Kind of | Erosion Period | Residues Need|Total Residue]

i Erosion i (Dates) H lbs. i& Green Cover;

i i ! i Needs 1bs. i
i H H H ! 500 1lbs+ i
i\ Winter wheat | water i Dec to March ! 500 1lbs | 15=25% Green|
[} 3 ] 1 1 )
[} ] ) 1 1 ]
{ Spring barley | " { " to " j 1000 1b | 1000 1lbs H

3. List all tillage equipment on farm and apply Residue Retention Factors
to determine alternative tillage.

—— W N S -

[]

i 1 [ 1 1
1 1 [ 1 I
i Moldboard Plow i .15 ii _Spike harrow : .80 |
i i 0 i H
i 18" chisel twisted pts | .50 i{ Fertilizer shank H .90 |
1 1 [ ] 1 1)
! [ [ I 1
i Field cultivator i .85 i Deep furrow drill H .80 |
1 ) (| ] 1
! 1 [ 1 1
H Rod weeder i .90 i1 Double dise drill : .90 ]
L

ist all tillage equipment on the farm for determining alternative tlllage.

EE 22 R R R EE R EEEEE R ESE SRS EE SRR RS SRS R AR SRS RS RS SA RS SRR R R ERERER SRR EEES]

* This worksheet will be filled out by the SCS planner and the L

X landuser to help develop an acceptable tillage program. %
RN R R RN R RN NN R R R RN R R R RN R RN RN RN N AR R R KA AR R R NE AR RNRR R RN KRR RN XK X AR



4.

A)

Straw spreaders or choppers used on combine Yes __ No

Tillage Systems

No-till:

Type of drill to be used.

light double disec , chisel or hoe opener , Heavy double disc .

Estimated residue after planting Lbs/Ac.

B) Strip-till: )
Planted into, residue , Or cover crop Row spacing inches.

Type of planter

C) Ridge-=-till: ) )
Type of planter Ridge Height __ inches,
Row spacing inches.
D) Reduced-till: .
Method Non-inversion tillage - chisel, field cultivate, rod weed
5) Weed Control
A) Type of weed control:
tillage , chemical and tillage XX , chemical
B) Chemicals used shall be federally, state and locally registered and
will be applied in acccordance with the label.
6. Planned tillage program
Crop Yield Initial Residue Lbs/Ac
1. Winter Wheat 55 bu. 55x90 = 4950
2. Spring Barley 2700 1bs 2700 x 1.4 = 3780
3.
Residue
Date Retention % Residue
Performed Tillage or Other Operation Factor Lbs/Ac Cover
7730 Crop residue at harvest = Sp. Barle) - 3780
Overwinter loss & chaff reduction .70 2646
10/15 Chisel 18" twisted points .50 1323
4715 Field cultivator .85 1125
5/15 Herbicide application 1.00 1125
7/15 Rod weed .90 1012
8/1 Fertilizer shank w/spike harrow (.90)(.80) 728
8/15 Rod weed .90 655
9/15 Drill double disc 7" .90 590 30%

*

See Agronomy Technical Note No. 22 for residue production by crop :

residue retention factors for different tillage equipment.



