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BUILDING A MULTI-YEAR ROTATION

Introduction NuMan 5.0 gives users an option to create a rotation schedule to calculate the
total phosphorus (P) removal over multi-crop and multi-year rotations. This
information allows a planner to determine allowable phosphorus application
rates for a given Transition Management Phase and Phosphorus Management
Tool (PMT) score.

The rotation schedule function in NuMan 5.0 should be used when...
1) A PMT risk assessment has been conducted for a field and...
2) The PMT score and Transition Management Phase allows phosphorus
to be applied and...
3) The planned phosphorus application rate is greater than 1 year crop P-
removal

Note: The maximum number of crops that may be entered and the number of
years allowed in the rotation schedule is automatically determined by NuMan
Pro based on the Transition Management Phase and the PMT score.

Maryland’s Department of Agriculture’s (MDA) PMT transition guide is
available on the Help menu in NuMan s top tool bar if more clarification is
needed.

Prior to building a rotation schedule,
e a Tier must be selected on the front page of NuMan,
e the crop and organic source for the year of the plan should be entered
on the scenario page, and
e the PMT score must be determined.

Definitions of Definitions for the function buttons in the Rotation Schedule Window from

Rotation left to right follow.
Schedule
Functions COMMAND | FUNCTION

opens NuMan Pro Crop Code list to allow selection of

Cro .
P crops for the subsequent years of the rotation

removes the crop information in the current and subsequent
Clear years to allow for quicker editing of the rotation. This does
not clear information from previous years.




PMT
Transition

Management
Phases

Delete

completely removes the rotation from the current field

saves the data entered into the rotation up to that point and

OK exits the rotation schedule window. The NuMan Pro file
must also be saved to save the data permanently.
saves the values for the current year when moving to

Lock subsequent years. Allows the rotation schedule to be
printed. Once the rotation is locked in year 1, it does not
need to be re-selected in subsequent years.

Unlock reverses the lock. button .in y.ear.l of thq rotation so edits
can be made. This function is disabled in subsequent years.
reduces the crops and/or years of the rotation to comply

Comply with MDA requirements if P loss risk increases during the
rotation and user has applied additional P
reverses changes made to the rotation using the Comply

Restore
and Clear buttons
automatically creates the first year of the rotation by

Import copying Scenario and PMT information into the Rotation
Schedule Window

PMT Score ™1 T™2 PMT

Low P crop removal P crop removal | Total P applications
for rotation of for rotation of | related to crops
crops for three crops for three | anticipated to be
years (May be years (May be | planted in a 3-year
repeated each repeated each | period shall not
year a client is in | year a clientis | exceed the amount
TMI) in TM2) of P removed by the

planned crops for 3-
year period

Medium P crop removal P crop removal | Expected crop P
for rotation of for rotation of | removal rate of up to
crops for three crops for two | two crops
years (May be years (May be | immediately
repeated each repeated each | following P
year a client is in | year a client is | application in the
T™1) in TM2) same cropping

season.

High P crop removal of | 50% P No P-bearing
up to two crops in | removal rate of | materials may be
the same growing | up to two applied
season crops in the

same growing
season




Creating a
Rotation
Schedule

If the PMT score and Transition Management Phase in the year for which the
plan is being developed 1) allows phosphorus to be applied and 2) the
planned phosphorus application rate is greater than 1 year crop removal,
proceed to the steps below.

Step

Action

1

Check on the Recommend page to make sure that all crops that will
be grown in the current year are marked with an “M”. This is
accomplished by right clicking in the “M” column beside the
crop(s) (to remove an “M” mark, right click on it a second time).

(This will include any P applications to these crops in the PMT
calculation. Also mark with “M”, any crops that will remove P from
the field in the current year — even if no P sources will be applied
directly to those crops — so that their P removal will be accounted
for in the rotation schedule).

(If only a single crop will be grown that year it is not necessary to
check “M”, it will be marked automatically when you import it into
the rotation schedule).

MNutrient Management

O Famer & Cons ]\/ Field ]\/ Soil ]\/ Scen Recommend lo History l

B ¢ | r05 | x0 [& Tcrop Og | Aglime mte, t/A
C eada 175 (] (] Ml 163 Peas 1-1
s M ]
Legome credit g M 129 Cabbage 11
Manure credit 0 A
Shidge cradit 0 O
Organics N P205 | K20 Amount Units # Incorp
Appl Split 1 72 80 80 20 |tons’A 1 |1-2days - Py
™ Lock

Total Organics 72 80 80 Mg
Total Fertilizer 103

brdcat bef. plowing 8
band w/planter 20

sdra?wlsPostEmerg 75




Return to the Scenario page and click on the Rotation Schedule

button.

[ UM Phosphorus Management Tool (PM1

W/ Scen |/ Recommend | € L5Fact | € C Fact | € Pract |8/ Paticuate | of Runot | \f Subsutace | o
Organics
Ref T Rec Base ‘Am..l|u..;|- |u;..n|ss| Mlsdﬂlﬂﬂml
Preset Rate j 20 tonsA 0.50 100
Crops:
Add | F{emovel
Crop |'ﬁeld|l]nih‘
Peas 40.0 Cwt/A
188 | Corn, sweet: processing 150.0 Cwi/A
129 | Cabbage 120 T/A
Select Year Tillage \ Dzides %
2020 ~| |Cons lillagev 3070% ~| [50 Leg.Creditlbs/A [0 =]
P;: 1oL Soration Print Sched | Restore Hist

The rotation schedule window will open. The program will
automatically determine the Transition Management Phase based on
the Tier group entered previously and the year for which the plan is

being develgggﬂd.

um Pnospnorus. 1001 (¥

/' Scen |\/ Recommend | © LsFact | € G Fact | O PFact | f Pacuste |/ Runc | f Subsurtace | >

Ref Type

ST

Rec Base |Aml‘ Units. |m| ss|

Preset Rate j 20  tonwA 050 100

Yield | Units | P205
thiunit | uptake
b/A

Phase

P205 [P205 fert Org |P205 org,
/A | Link | 1b/A

P205
appl th/A.

Select Year Tillage Oxides %

2020 - Cons tillage, res 30-70% ~|  [50 Leg.Credit bs’d [0 |

PRem PRem Ratation
T Sotatlen. Prnt Sd\edl Restore Hit




Click on the Import button to automatically add the current year’s
crops to the rotation schedule.

UM Knospnorus Management 1001 (FMI,

W/ Scen |/ Recommend | € LsFact | € € Fact | € PFact |/ Paticulste | W/ Runcft | \f Subsurface | ar

Organics
e p— —— | 5t | e

tons/A  0.50 100

Crop Clear Delete oK Lock unioek ||  Comply|  Fesiore! Import *
Mngt. | Risk | Indx | ID | Crop | Units | P205 | P205 [P205 fert| Org |P205 org| P205
Phase i /A | appl Ib/A.
I Th/A
Low 27 163 Peas 400 Cwi/A 057 2280 1
188 Corn, sweet; processing 1500 Cwt/A 014  21.00 1 8000 2000 >
120 /A 180 2160
2021 | TM2
2022 | PMT

(Note: if an organics application is part of a crop scenario, creating
a rotation schedule will modify the crop scenarios shown on the
recommendation page to create both organic and inorganic options
for each crop - to allow for selective application of fertilizer or
organic P to different crops in the rotation.

Deleting a rotation schedule will restore the original scenarios
shown on the recommendation page for that field).




Click on the Crop button to add crops for the subsequent years of
the rotation. When the crop list appears, add crops to the rotation by
following the steps listed:

1) left click on the crop name in the list while continuing to
hold the left mouse button down;

2) using the cursor, move the crop to the appropriate year in the
rotation schedule; and

3) release the button.

The crop list window will stay open until you finish selecting crops
and close it (Exit).
W/ scen |\/ Recommend | € LSFact | ) C Fact | © Pract | of Paticuiste | W Runcff | \f Subsurfsce |

Crop Clear || Delete| ok || Lok || uniock]| Compy|| mesore| | import|

p Mngt_ | Risk | Indx | ID Crop Yield | Units | P205
Phase Ihmnit
TM1 Low 27 163  Peas 400 CwtA 057
188 Corn, sweet; processing 1500 Cwt/A 0.14
129  Cabbage 120 T/A 1.80
2021 | TMZ 1
2022 | PMT
Crop
(| Categary Mame - i
Sel 55  Forage Est Lespedeza & Lesp. -Grass mix; Estab.
290  Forage Maint. Lespedeza; Maint.
2

152  Vegetables Lettuce; Leaf

219 Vegetables Mache [comn salad. lamb's ears)

299 Vegetables Melan, bitter | |

165 Fruits Melon, Persian il

86 Forage Anrual Millet, for hay. silage and pasture

278 herbs Mints, all. maintenance

155 Fruits Muskmelon

107 FruitsMeg. * Muskmelons w/ Black Plastic mulch, but w/o drip./tickle fert

112 Fruts/Veg. = Muskmelons: tickle Fert. under black plastic mulch; L & SiL

333 Fruits/Veg. ™= Muskmelons; trickle Fert. under black plastic mulch; SL & LS

156 Vegetables Mustard Greens Esit

272 Vegetables Mustard Spinach & H

To remove a crop, left double-click, in the left most column for that
crop:

Crop Clear Delete 0K Lock Unlock Comply Restare] Import
| Mngt | Risk | Indx | ID Crop Yield | Units| P205
Phase Ib/unit
TM1 Low 29 163 Peas 400 Cwt/A 057
188  Corn, sweet: processing 1500 Cwi/A 0.14
129  Cabbage 120 T/A 1.80
2021 |TM2 151 Lettuce: Head 180.0 Cwt/A 0.08
190 Tomatoes: fresh market: SL. & 1L.S 80 T/A 2.00
- ' 179  Spinach; Spring or Fall, 2 cuttings $0.0 CwtA 0.15




Enter the yields for those crops added to determine the crop P

removal for the

rotation.

The P removal (labeled uptake) is displayed at the bottom of the
rotation schedule and can be compared to the total P applied each

year:

W/ scen |\/ Recormend | ©) LsFact |0 C Fact | © Pract | \f Paticuste | Wf Functf | nf Sibsuface | <>
Rotation Schedule £S
Crop Clear Delete oK Lock Unlock||  Comply|  Fesioref|  import
Mingt. | Risk | Indx | ID Crop Yield | Units | P205 | P205 [P205 fert Org [P205org| P205
Phase Ibunit | uptake | WA | Link| IbA  appliba
[N
TM1 Low 27 163 Peas 400 CwA 057 2280 1
182 Com, sweet; processing 1500 Cwt/A 014 2100 1 2000 8000
129 Cabbage 120 TA 180 2160 1
2021 ™M 151  Lettuce: Head 1300 Cwt/A 008 1422
191  Tomatoes: transplant; machine harvest; L & SiL 180 TA 200 3600
179 Spinach: Spring or Fall, 2 cuttings 650 Cwt/A 015 975
2022 | PMT 163  Pess 400 CwUA 057 2280
188 Com, sweet: processing 1500 CwtA 014 2100
129 Cabbage 120 A 180 2160
1300

If the P application(s) in a given year exceeds the total allowed for
the rotation, it will be indicated by the total application box for that
year turning red.

W/ il A/ Seen |/ Rec | O LSFact | O C Fact | € PFact |/ Paric | W/ Runoff | W/ Subsurt | ¢ >
Crop Clear Delete OK Lock Unlock Comply| Restore] Import

Mngt. Rlsk‘[ndx‘ D ‘ Crop "rmu Units| P205 | P205 | P205 | Org | P205 qusA{
Phase it | uptake fert Ib/A| Link | org Ib/A appl Ib//
/A
TM1 Low 29 163 Peas 400 Cwr/A 057 22380 1
188 Corn, sweet: processing 150.0 Cwt/A 0.14  21.00 1 16000 160.00
129  Cabbage 120 /A 180  21.60 1
_ oo swn e
2021 | TM2 151 Lettuce; Head 180.0 Cwt/A 008 1422
191  Tomatoes: transplant; machine harvest: L & SiL. 180 T/A 200  36.00
| 179  Spinach: Spring or Fall, 2 cuttings 650 Cwv/A 015 975
ESES ENE
2022 PMT 163  Peas 400 Cwt/A 057 22380
188 Corn, sweet: processing 1.0 CwtA 014 014
o 129  Cabbage 120 T/A 180  21.60

2100




When an allowable rotation schedule has been chosen, click the
Lock button.

1) This will preserve the rotation data for the current year when
moving to subsequent years in the rotation.

2) It will also allow the user to print the rotation schedule as it
appears on the screen.

UM Phosphorus Ma_

Rahﬁmsd‘mu'e ¥CE Recommend act 3 P Fact Part ate Runoff bsuface
Crop

Mngt. Risk | Indx | ID
Phasze

Yield | Units | P205 P205 [P205 fe
Th/unit | uptake biA

Ib/A
™I ].mv 29 163 Peas 400 CwvA 057 2280
188  Com, sweet; processing 1500 Cwi/A 014  21.00
129 Cabbage 120 T/A 180 2160
R
2021 |TM2 151 Lettuce: Head 1800 Cwt/A 008 1422
191 ‘Tomatoes: transplant: machine harvest: L & Sil. 180 T/A 200 36.00
T 179  Spinach; Spring or Fall, 2 cuttings 650 Cwt/A 015 975
| (wo em
2022 PMT 163  Peas 400 CwvA 057 2280
188  Com, sweet; processing 1500 Cwi/A 014  21.00
T 129 Cabbage 120 T/A 1.80 21.60




If the user wants to make changes to the rotation after locking it,
they may click the Unlock button while still in the 1% year, make
any desired edits, and then click the Lock button again.

UM Phasphorus Ma_

e |
Crop " Clear || Delste || 0K " m U”|°Ck|| Cﬂfﬂnh’“ RESWE" Import "

Mngt Risk‘lndx‘ ™ ‘ ‘led“}nit: P205 | P205 [P205fe
Phase Ib/mit | wptake | Ib/A

/A

TM1 Low 29 163 Peas 400 Cwt/A 057 2280

........... 188 Com, swest: processing 1500 Cwt/A 014  21.00

129  Cabbage 120 TA 180 2160
sa ww

2021 T™M2 151  Lettuce; Head 180.0 Cwi/A 008 1422

191  Tomatoes; transplant; machine harvest; L & SiL 180 TA 200  36.00

] 179 Spinach: Spring or Fall, 2 cuttings 650 Cwt/A 015 9275
[ 0 | o]

2022 PMT 163 Peas 400 Cwi/A 057 2280

188  Com, swest: processing 1500 Cwt/A 014  21.00

o 129  Cabbage 120 TA 180 2160




10 The rotation schedule may be saved for the current NuMan Pro
session by clicking the OK button. To save it permanently, save the
NuMan Pro file as well. (In subsequent years, the user may update
the P loss risk assessement and return to the rotation schedule to
determine if additional P may still be applied in the remaining years
of the rotation).

UM Phosphorus Management Toal
Rmzt\nnSchedule i
Crop Clear De\ete Unlock mp Restore Impart
Mm‘n.sk‘m‘ m‘ ‘Tﬂd‘l}nil: P205 | P205 [P205fe
Tb/umit | uptake | Ib‘A
Ib/A
TM1 ].w 29 163 400 Cwit/A 057 22.80
188 Corn, sweet; processing 1500 Cwi/A 0.14 21.00
129  Cabbage 120 TA 130 21.60
2021 | T™M2 151 Lettuce: Head 1800 Cwt/A 008 1422
191 ‘Tomatoes: transplant: machine harvest: L & Sil. 180 T/A 200 36.00
179  Spinach; Spring or Fall, 2 cuttings 650 Cwt/A
2022 PMT 163 Peas 400 Cwt/A
188  Com, sweet: processing 1500 Cwt/A
129 Cabbage 120 T/A
11 If the decision is made to remove a rotation from the current field,

click the Delete button.

UM Phﬁphorus Management Tool

Rotation Schedule
Mngt. Risk‘lndx‘ i) ‘ Crop ‘Tﬂd‘l}nil: P205 | P205 [P205fe
Phase Ibfunit | vptake | Ib/A
Ib/A
TMI [Low 29 163 Peas 400 CwvA 057 2280
188  Com, sweet: processing 1500 Cwi/A 014 2100
129 Cabbage 120 T/A 180 2160
EEE
2021 |TM2 151 Lettuce: Head 1800 Cwt/A 008 1422
191 ‘Tomatoes: transplant: machine harvest: L & Sil. 180 T/A 200 36.00
T 179  Spinach; Spring or Fall, 2 cuttings 650 Cwt/A 015 975
_ we o
2022 PMT 163 Peas 400 CwA 057 2280
188  Com, sweet; processing 1500 Cwi/A 014  21.00
T 129 Cabbage 120 T/A 1.80 21.60

10




12

To print the rotation schedule for the current field, return
Scenario page click on the Print Sched button.

Remember that printing a rotation schedule is allowed only after a

rotation is locked (see step 8).

W Scen |/ Recommend | € L5Fact | C Fect |0 Pract |/ Patousts | W/ Runoff | o/ Subsufsce |

to the

Organics

| Rec Base ‘Ammn:t Units Hinﬂ.‘ x‘ Apply | Spit HHH|

Preset Rate j4 tona/A  0.50 100

uptake

P -Balance —

applied

Crops
fidd

Select Year Tillage Oyides %

[2020 -] [Cons tillage, res 30-70% ~|  [50 Leg.Credit bs/A [0 =

PRem PRem Rotation
Reg | I"'“"l Print Sched Restore Hist

Remove

L]

11




13 To print the rotation schedules for all fields for which one was
developed, click on the File menu in the tool bar and chose Print
Rotation Schedules. Remember that fields must be locked before
printing is allowed.

0 - 3Hel
Edit Navigation View Help
i Mew ColeN 1@ A S|4 « > M J [I7 of[6 Pacel[DOR_T100_01
E Open... Ctrl+0
Save Ctrl+S
E Select Field Records Ctrl+L
E Inzert Consultant Info Ctrl+Y
E Save Consultant Info Ctrl+l
i Print Ctrl+P
] Print Setup...
E Print ID 4 ﬂ OK | m Un\uck" Cnmply" Restnre" Import "
' Print PSNT 3
E Print Waste Balance v ID Crop Yield
1 Print Organics 3 ‘ ‘
E Print Watershed Acre Tally
E Soil P-FIV summary 3 = S 400 §
E Print Rotation Schedules hl Corn, sweei; processing 150.0
E Setup Data Folders 20  Cabbage 120
D Bt
.|‘ 2021 | T™MZ 151  Lettuce: Head 180.0

14 Include the printout of the rotation schedule in the nutrient
management plan.

November 26, 2018
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