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Overview of Tillage Implements
for use in RUSLE2 Calculations:

Focus on New Implements and Manure Incorporation
and Pesticide Application

Giulio Ferruzzi
Conservation Agronomist
USDA-NRCS

West National Technology Support Center
(WNTSC)



Tillage Implements are called
“Operations” in RUSLE2

* In RUSLE2 you can click on the “tractor” icon to
bring up the full list oioperations available to
the user.
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RUSLE2 Operation Records

* There are 579, and counting, operation records
in RUSLE?2.

**| Bedder, hipper. hiller 12 i high
Bedder, hipper. hiller 15 i high

"o Bedder, hipper. hiller 18 in high
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RUSLE2 Operation Records

There are many different kinds of operation
records including:

* Tillage
METIEES
Sprayers
Harvesters
Grazing
Mowers

* Others



Sprayer Records

®* First records were created in 2001-2004.

* Many more records created in 2011-2012 in

response to the possibility of other tools using
the RUSLE?2 data.

Spray, glysophate on rezistant growing crop 064420 2.
Spraver, backpack, kil vegetation

Spraper, backpack, post emergence

Sprayer, defaliant

Sprayer, fungicide

Spraver, fungicide and ingecticide tank mix

Sprayer, growth regulator

Sprayer, inzecticide pozt emergence

Spraver, kill cover in growing crop

Sprayer, kill cover in growing vegetables 04/0642012...

Sprayer, kill crop 04/0642012...

Sprayer, kill strips 03/18/200
Sprayer, post emergence
Sprayer, pozgt emergence and fert. tank mis

Sprayer, pre-emergence UE/232006. .




.

Sprayer Records

First records mainly focused on applications that
had “no effect”.

Choices were limited.

T
—

Operation: Sprayer, insecticide post emergence
. mph
I'|'||:|h
, mph




1-{=‘.=; Operation: Sprayer, defoliant

Fec. speed, mph 5.0
Min speed. mph 4.0
Max speed, mph E0

Baze diesel use per area, galfac 013

Irfio

Sprayer, defoliant 3z uzed on cotton or other crops. Kils growing crop. Rey 043008
DTL removed flatten standing residue process. rev 040612 los

.

Seguence of processes

Sequence of Processes

Frocess: Fill veq.

Operation STIR

i%?f Operation: Sprayer, post emergence

= || E=

Rec. speed. mph 5.0
tin speed, mph 40
Max speed, mph [:3]

Baze diezel uze per area, gal/ac 013

Infa

Spray pest contral chemicals on growing crop. Crop is not killed. Residue type iz set
to weeds 3-8 months and 250 pounds but uger can choose other residue type in the
management screen,  Uzer must specify the amount of weed residue added in the

"adjust external residue” box in the profile or worksheet screen when making the ol

losz run. 020404 DTL

Seguence of processes

Sequence of Processes

] Froceszs: Add aother cover

%::ve; Operation: Sprayer, backpack, kill vegetation

[=][= |mss)

Fec. speed. mph 1.0
Min zpeed, mph 1.0
Maw speed, mph 10

Base diesel use per area, gal/ac | . 0000070

Infa

Hand Sprayer for pesticides on limited resource operations
033111 DTL

Operation STIR
L1
L 1

Sequence of processes

Sequence of Processes

Frocesz: Kill veq.

Operation STIR
L1
L1




Sprayer Records

When selecting sprayer records:

* Read the Information box to
ensure that the operation is’
correct for your situation

* Verify the correct process is |8
present for your situation’

* If you cannot find what you !
need, contact your
State/Regional Agronomist for
elevating your request to the
RUSLE2 team.




Manure Records

Most records were created or revised in 2008.

§| t anure injector, iquid high disturb. 30 inch
= | Manure injector, liquid low disturb. 15 inch
§| M anure injector, liquid low disturb. 30 inch
El b arniure |r||E-|:h_|r lawe disturb 15 inch

El b arniure |r||E-|:h_|r [y disturb. 30 inch

§| Manure zpreader, liquid

§|H nure zpreader, slurmy

= | Manure spreader, solid and semi-solid
= | Manwre, liquid imigation




(] a
3 «]010 C
(J
A a .
Operation: Manure injector, liquid high disturk.30 inch =1 >
Fec. speed, mph 40
Min speed, mph a5 Infia | kultiply the cwven dry weight times an effectiveness factar of 0.5 ta calculate the rate | »

Max speed, mph ER

Base diesel Lse per area, gal/ac

of applization i model. Manure injector bazed on a deep ripper or chisel taolbar with
manure injected behind and below the ripper shanks Shanks spaced 30 inches apart
or more. This repregents the old style injector shank with significant disturbance.
About 95% of material applied iz incorporated into the soil.  Rew 043008 DTL

Seguence of processes

Seguence of Processes

Dperation STIR [ 78 |

- Operation: Manure, liquid irrigation

Proceszs: Flatten standing res.

Process: Disturb surface

Frocess: Add ather cover

Operation: Manure spreader, liquid

Fec. speed, mph 4.0
tin speed, mph 3.0
Max speed, mph 20

Base diesel use per area, galdac

Seguence of processes

Sequence of Processes

Rec. speed. mph 5.0
Mit speed, mph 40
M ax zpeed, mph E.O

»

ultiply the oven diy weight times an effectiveness factor of 0.5 to calculate the rate
of application in madel. Spreading liquid manure via sprinkler imrigation. About 505
of matenal applied soaksz into the sail through cracks and macropores. rev043008

“Disturb surface”

Operation STIR
]

process present

Base diesel use per area, galfac 0.35 DTL
Sequence of process 1
Sequence of
Process: Add el

Froceszs Flatten standing res.

in these records

en dry weight tmes an effechveness factor of 07

Process: Add other cower

Process: Disturb surface

Frocess: Flatten standing res.

L1

%‘?ﬁ Operation: Manure spreader, solid and semi-solid

=

Fec. speed, mph
Min speed, mph
Max speed, mph

4.0

a0

a0

Base diesel use per area, gal/ac

Info [\when spreading semizolid manure, multiply the oven diy weight times an
effectiveness factor of 0.5 to calculate the rate of application in madel. b anul
spreader uzed to apply semi-zolid or solid manure. Al of material remains on tH
zurface until incorporated by tillage.

rev043008 DTL

Seguence of processes

Seguence of Processes

Operation STIR [

Process: Add other cowver

Process: Disturb surface

Proceszs: Flatten standing res. [




Manure Records

* Disturb Surface process for a manure spreader?
r <. Operation: Manure spreader, liquid o[ (] ‘

Hec. speed, mph
Min speed. mph b kultiply the oven diy weight times an effectiveness factar of 0.5 to calculate the rate
Max speed. mph L of application in model. Spreading hiquid manure. About 50% of matenal appled
zoaks into the soil through cracks and macropares. rew043003 DTL
Base diesel use per area, galdac

Sequence of processes Operation STIR
Sequence of Processes
Process: Add other cover
Frocess: Disturb surface

Procezs: Flatten standing res. :l

Operation: Pro urb surface o goreader, liquid

Tillage type: | Compression Fesidue bunial ratios [by mass]
Tillage intenzity, fraction R N] Burial ratin. Resurfacin

2 Fec. till. depth, in. 1.5 Fezidue ype fracti fracti

You get Min il depth, i 10 rasien 8 aeen
th |S b ax till depth, in. 20 fragile-very small [zovbeans) 0.070 non
Ridge height, in. [I§10] mod. tough-shart [wheat] 0.050 non
F Initial roughhessz, in. .24 haon-fragile-med. [corn] 0.040 n.010
win d ow Final roughnesz, in. 24 wioody-large 0.020 non
Surf. area disturbed, 2 20 aravel-rock, 0.040 o0

Apply  [App Cancel




Manure Records

anure spreader, liquid

Operation: Process: Disturb surfa

Tillage type

ki till depth, in
b till depth, in.
Ridge ik, i
[ritial roughr
Fina
Surf. are:

A julul |_|,| Y PR |_|,| /Cloze

Operation: Process: Disturb surfa

by, frachion
kill. depth, in.

ce of Manure spreader, liquid

Compre l

E

ce of Manure injector, liquid high disturb.30 inch

Rezsidue burial ratios [by o

“oos0 | oo |
om0 | oo |

Rezidue bunal ratioz [by n
Buirial ratio,
fraction d. uly|

03 | 0o

Residue type

qravel-rock.



Manure Records

When selecting manure records:
* Read the Information box,

* Verify that the correct
process(es) is/are present,

* Check the disturb surface'
process(es) to ensure
applicability for your situation

* If you cannot find what you
need, contact your
State/Regional Agronomist for
elevating your request to the
RUSLE2 team.




Fertilizer Records

= Fert applic. anhpd knife 12 in
. = !
- M an y reco rd S = Fert applic. anhpd knife 12 in, cail tine har
=| Fert applic. broadcast by hand
were cred te d or = Fert applic. coulter, high press. inject 12 in
. El Fert applic. deep plemt by shink,
Frevise d = Fert applic. shank low disturbance, 12 in
= Fert applic. shank low disturbance, 12 in, coil tine har
t h rou g h ou t t h S =| Fert applic. shank low disturbance, 15 in spacing

=|Fert applic. side- . liquid

yea I'S as req u eStS §| Fert applic. surface I:-r;:nan:ln::a:s:t

=|Fert applic. . aerial

come | nto t h e =|Fert. applic. ankwd knife 15 in spacing
= | Fert. applic. anhwd knife 15 in spacing high disturbance
RUSLE2 team.  [Fiiusgiatihdiiusibindbromot

. applic. anhyd knife 15 in spacing high disturbance. ...
=|Fert. applic. ankwd knife 15 in spacing, coil tine har
=|Fert. applic. anhwd knife 30in
=|Fert. applic. anhwd knife 30 in, bedded
=|Fert. applic. ankwd, liq, dry, minimal dist. precision placm...
=|Fert. applic. ankwd, low dist. single disk opener, 30 in
El Fert. applic. double shot knife 15 ik spacing high disturb. ..
§| Fert. applic. shallow anhyd knife 33 in
=|Fert. applic. single disk opener, low distubance, 30 inc...

§| Fert. applic. sugarcane
El Fert. applic.. strp-till 30 in




Fertilizer Records

®* Records attempt to capture the effects of
running fertilizer equipment through the field.

Newer records typically
have more details In
the information box

Older records
typically have less
Information

= Operation: Fert applic. deep plemt hvy shnk

= Operation: Fert. applic. single disk opener, loyd

ggce, 30 inch spac

Fec. speed, mph 5.0
in speed. mph 35
Max speed. mph E5

Baze diesel use per area, galfac

E/7/01 DTL

Sequence of processes

Sequence of Processes

[ Frocess: Flatten standing res.

(] Frocess: Disturb surface

Fec. zpeed, mph
Min speed. mph
Max speed. mph

Baze diesel use per area, galfac 0.80

John Deere 2510H 02152012 0TL

Fertiizer applicator, Single disk opener 30 inch spacing low disturbance Similar to

Operation STIR 13

Sequence of processes

Sequence of Processes

Operation STIR __2.0

[ Frocess: Flatten standing res.

(] Frocess: Disturb surface

= Operation: Fert. applic. anhyd knife 30 in

= Operation: Fert. applic. sugarcane

Fec. speed, mph 5.0
Min speed, mph 28
Max speed. mph E5

Baze diesel use per area, galfac 0.80

E/7/01 DTL

Sequence of processes

Sequence of Processes

Frocess: Flatten standing res.

Process: Disturb surface

Fec. speed, mph 5.0
Min speed, mph 28
Max speed. mph E5

Baze diesel use per area, galfac 0.70

Fertiizer applicator, sugarcane. This applicator is similar to an anhydrous applicator
except pairz of shanks are spaced 24 inches apart to run in the furows between 48
inch wide sugarcane beds. 3106 DTL

Operation STIR 26
1

Sequence of processes

Sequence of Processes

Operation STIR
L1

Frocess: Flatten standing res.

Process: Disturb surface

L |

L1




Fertilizer Records

®* Records attempt to capture the effects of
running fertilizer equipment through the field.

“Disturb surface” No “Disturb surface”
process present process in these
In these records records

1 by hand

Fert applic. anhy coil tine har
[ 35 |
d, mph

Info |Fert applic.

Opel TIR

Notice the multiple
“Disturb surface”
processes here




Fertilizer Records

* As with the manure records, check the “Disturb
Surface” process(es) to ensure applicability for
your situation.

’;,_;b; Operation: Fert. applic. anhyd knife 30 in

Fec. speed. mph 5.0

i zpeed, mph 358 E/7/01 DTL
b ax zpeed, mph B.5

Baze diezel uze per area, galdac .80

Sequence of processes Operation STIR
Seguence of Processes

Procezs: Flatten standing res.
Frocess: Dizgturb zurface

Clperation: Process: Disturb surface of Fert. applic. anhyd knife 30 in

Tillage type | Lifting, fracturing R ezidue burial ratioz [By maszs]
Tillage intengity, fraction 0.60 . . .

Rec. till. depth. in. 40 Residues type EL;::;&E:.IID' ngﬁiiﬁgw

Min till depth, in. 30 :

k& till depth, in. E.0 fragile-vermy zmall [zovbeans] 010 0.080

Ridge height, in. 2.0 mod. tough-short [wheat] 0.020 0.050

| nitial roughness, in. .60 non-fragile-med. [com] 0.060 0.050

Final roughness, in. 0.24 woody-large 0.052 0.070

Surf. area disturbed, X 20 aravel-rock, 0076 0.050

Apply |-’-‘-.pp|y£EIu::se| Cancel |




Fertilizer Records

For records with multiple “Disturb Surface”
processes State Agronomist can see which
|mplements were used to create the record.

Itfe [Fert applic. anhyd knite 12 in, 5/7/01, with coiled tine harow. 0941611 GG

e[ ared

Click on
the button

eration builder of Fert applic. anhyd knife 12 in, coil tine har

You get
this
window



Fertilizer Records

When selecting fertilizer records:
* Read the Information box’

* Verify that the correct
process(es) is/are present

* Check the disturb surface:
process(es) to ensure
applicability for your situation

* If you cannot find what you
need, contact your
State/Regional Agronomist for
elevating your request to the
RUSLE2 team.

l




“Multi-Gang” Tillage Records

Many records were created or revised
throughout the years as requests come into the
RUSLE2 team. These are just a few:

edbed conditioner, coll tine har, ring bekt
edbed conditioner, coulter caddy, coll line har
edbed conditioner, coulter caddy, coill ting har, rlhg bkt
edbed conditioner, coulter caddy, held cult, spike harrow
edbed conditioner, coulter caddy, riny har
edbed conditioner, coulter caddy, i har, rlhg bekt
veedbed conditioner, coulter caddy . har
edbed conditioner, coulter caddy, zpk har, rlng bekt
edbed finizher
veedbed finizher, fld cult, chop, spk har, g bekt
edbed finizher, Ad cult, coill ke har, rollng bekt
edbed finizher, fd cult, mlch tedr
veedbed finizher, Ad cult, ity har
edbed finizher, znal dizk, fd cult, col tihe har, rolllg bekt
edbed finizher, znal dizk, rotm har
edbed finizher, znal dzk, fld cult, col tine kar




“Multi-Gang” Tillage Records

* We've attempted to capture some of the
diversity.

[
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“Multi-Gang” Tillage Records

* However, not every combination of tillage tools
are available.

S
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“Multi-Gang” Tillage Records

* You can view the individual operations used to
create the “multi-gang” tillage records as a
State Agronomist and soon as a general user

:%3 Operation: Disk,

single gang

Fec. speed, mph 50
in speed. mph 30
Max speed, mph B0

Base diesel use per area, galfac 033

Info

Single disk gang 101706 DTL

Sequence of processes

Sequence of Processes

Frocess: Kill veq.

(] Frocess: Flatten standing res.

] Process: Digturb surface

Operation STIR

Add to this operation to make new one

Wiew/edit Operation Builder used to make this operation

Max speed. mph a0

Baze diesel use per area, gallac

harrow. "*Combo mulch finisher

103107 DTL

,%»s— Operation: Seedbed finisher, sngl dsk, fld cult, coil tine har = =] 3
Fec. speed, mph 4.0
Min speed, mph 3.0 Info |Seedbed finisher consisting of a single disk gang. field cultivator and coiled tine »

Sequence of processes

Seqguence of Processes

Frocess: Kill veq.

Fiocess: Flatten standing res.

Process: Disturb surface

&= Operation: Cultivator, field 6-12 in sweeps

o || B )23

Process: Kill veq.

Fiocess: Flatten standing res.

Rec. speed, mph 5.0

Process: Disturb surface

Frocess: Kill veqg.

Fiocess: Flatten standing res.

EEREEREE

Frocess: Disturb surface

Operation STIR

Add to this operation to make new one

Wiewedit Operation Builder used ta make this operation

Max speed, mph 70

B ase diesel use per area, gal/ac 0.44

Min speed, mph 35 Infio 060701 DTL
Max speed. mph E5
B aze diesel use per area, gal/ac 0.74
Sequence of processes ]
Sequence of Processes
Process: Kill weg.
(] Frocess: Flatten standing res.
] Process: Disturb surface
i%?,— Operation: Harrow, coiled tine = =]
Rec. speed, mph E.0
Min speed. mph 320 Info |6/7/01 DTL

Sequence of processes

Sequence of Processes

Process: Kill veq.

Frocess: Flatten standing res.

KN

Process: Disturh surface

Operation STIR

Add to this operation ta make new one

iew/edit Operation Builder used to make this operation

Operation: Operation builder of Seedbed finisher, sngl dsk, fld cult, coil tine har

Op. list 1
Mum. Operation
1 Disk, single gang
2 Cultivator, field 612 in sweeps
3 Harrow, coiled fine

Apply |-’-\pply.-"[llose| Cancel |




“Multi-Gang” Tillage Records

* Again, you can see soil disturbance by clicking
on any disturb surface folder.

:%3 Operation: Disk, single gang = | =
Fec. speed, mph 50
in speed. mph 30 Info |Single disk gang 101706 DTL =

Max speed, mph B0

Base diesel use per area, galfac 033

Sequence of processes

Sequence of Processes

Frocess: Kill veq.

Flatten standing res.

Operation STIR
Add to this operation to make new one

iew/edit Operation Builder used to make this operation m

n: Cultivator, field 6-12 in sweeps

=

Rec. speed. mph 5.0
Min speed, mph 35
Max speed. mph E5

B aze diesel use per area, gal/ac 0.74

Infa

060707 DTL

Sequence of processes

Sequence of Processes

Frocess: Kill veg.

Flatten standing res.
23 Disturh surface

Operation STIR 26

Baze diesel use per area, gallac

,%»s— Operation: Seedbed finisher, sngl dsk, fld cult, coil tine har = =
Fec. speed, mph 4.0
Min speed, mph 3.0 Info |Seedbed finisher consisting of a single disk gang. field cultivator and coiled tine »
Max speed. mph a0 harraw. "'Combo mulch finisher
103107 DTL

Sequence of processes

Seqguence of Processes

Frocess: Kill veq.
Fiocess: Flatten standing res.
Process: Disturb surface

Process: Kill veq.
Fiocess: Flatten standing res.

Operation STIR
Add to this operation to make new one

Wiew/edit Operation Builder used to make this operation

Process: Disturb surface

Frocess: Kill veqg.

Fiocess: Flatten standing res.

Frocess: Disturb surface

Add to this operation to make new one

‘Wigw/edit Dperation Builder used ta make this operation

Operation: Operation builder of Seedbed finisher, sngl dsk, fld cult, coil tine har

%‘?’- Operation: Harrow, coiled tine

= || =

Rec. speed, mph E.0
Min speed. mph 320
Max speed, mph 70

B ase diesel use per area, gal/ac 0.44

Infa

B/7/01 DTL

Sequence of processes

Sequence of Processes

Process: Kill veq.

] — j Flatten standing res.
[z Disturh surface

Operation STIR

Add to this operation ta make new one

iew/edit Operation Builder used to make this operation

Op. list 1
Mum. Operation
3
1 Disk, single gang
2 Cultivator, field 612 in sweeps
3 Harrow, coiled fine

Apply |-’-\pply.-"[llose| Cancel |




Operation: Process: Disturb surface of Disk, single gang Operation: Process: Disturb surface of Seedbed finisher, sngl dsk, fid cult, coil tine har
Tillage type | Miring + zame inversion - | TSREsmes Mising + zome inversion -
Tillage intenzity, frachion 050 Tillage intengty, fraction 050
Fec. till. depth, in. 4.0 Fec. till. depth, in. 3.0
kir till depth, in. 20 Min bl depth, in. 20
tdax till depth, in. 410 b a till depth, in. 4.0
Ridae height, in. 1.0 Ridge height, in. 1.0
Imitial roughnezs, in. 0,60 Initial roughness, in. 060
Final raughness, in. 024 Final raughness, in. 024
Surf. area disturbed, % 100 Surf. area disturbed. % 100
Operation: Process: Disturb surface of Cultivator, field 6-12 in sweeps Operation: Process: Disturb surface of Seedbed finisher, sngl dsk, fld cult, coil tine har
» | ! ;
Tillage type | Mixing + some inversion g P Mixing [only]
Tillage intenzity, frachion 040 Tillage intenzity, fra >
Fec. till. depth, in. 410 Fec. till. depth, in. 4.0
kir till depth, in. 20 kir till depth, in. 20
b ax till depth, in. E.0 b ax till depth, in. E.0
Ridae height, in. 2.0 Ridae height, in. 2.0
[ritial roughnessz, in. 060 [ritial roughnessz, in. 0.E0
Final roughness, in. 024 Final roughness, in. 024
Surf. area disturbed, % 100 Surf. area disturbed, % 100
Operation: Process: Disturb surface of Harrow, coiled tine Operation: Process: Disturb surface of Seedbed finisher, sngl dsk, fld cult, coil tine har
Tillage type | Mixing + some inversion | | Ee———— S Compression : :
Tillage intenzity, fraction 025 Tillage intenzity, fr -
Rec. til. depth. in. 20 Rec. till. depth, in. 2.0
kin till depth, in. 1.0 kin till depth, in. 1.0
Max till depth, in. 2.0 b ax till depth. in. a0
Ridge height, in. 1.0 Ridge height. in. 1.0
[ritial roughnessz, in. .40 [ritial roughnessz, in. 0.40
Final roughnesz, in. 024 Final roughness, in. 024
Surf. area disturbed, % 100 Surf. area disturbed, % 100
Apply |"3'-F'F'|.'r'f"|:|DSE| Cancel | &pply |-'-‘-.|:||:-I_I,I£EI-:|SE| Cancel |




“Multi-Gang” Tillage Records

When selecting tillage records:
* Read the Information box EreEmreE

Verify that the correct
processes are present !

Check the disturb surfa|1ce |
process(es) to ensure
applicability for your situation

If you cannot find what you
need, contact your
State/Regional Agronomist for
elevating your request to the
RUSLE2 team.

.

.

.




What to do if you need a new
record immediately?

Improvise!



"Coulters usedto Exam P [S Coulters

close : associated with
: Subsoilers :
depressions left the subsoilers
by subsoilers

Rolling Baskets
to smoothen
the surface

Drate, mddy E nd/Start _ .
I peratian

CIop _I,IE!-EIT?I

+

| 1woam - A Subzailer, in row
| 1woAam T | Coulker caddy, with smooth coulters
| 1AM - A Ralling basket incorporator




Resources

* Pictures of equipment at

http://fargo.nserl.purdue.edu/RUSLE2 ftp/NRCS Base Database/Farm%20Equipment%20presentations/

Name Last modified Size Description

ﬁ Parent Directory

@ BootCamp Farm equipment.doc 19-Aug-2004 17:07 33K
W} FarmEQ.zip 04-Nov-2004 22:04 2
@ Questions for Farm Equipment Presentation.doc 18-Aug-2004 17:49 |

21-Apr-2015 21:53

20-Jan-2011 17:32 5 9N



http://fargo.nserl.purdue.edu/RUSLE2_ftp/NRCS_Base_Database/Farm%20Equipment%20presentations/

Finally

* Remember to always check soil disturbance
oetween what is happening in the field and the
RUSLE?2 record that you have selected to ensure
accuracy!

Questions?
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