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Forage Logistics/Alfalfa Stud

AOne thing |l eads to anotheré
AForage Logistics

ACompaction?

AYield/Quality Loss

AWhat is causing the problem?

APlant damage?
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AOperation A

Methods

|dentification

Specifications (volume [nd])

Small Truck

AOwner Operator Dairy Medium Truck

A4,000 cow dairy

SemiTruck
SPFH

Hoista (16.5)
Conveyob! (41.3)
Conveyob! (67.1)
7.5 m corn header, 3.8 m pickup headel

[@rhoist operated dump bed
bl conveyer floor dump bed

A2 SPFH, 12 trucks including
2 different size straight truck
and 2 semi-tractor trailer
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Methods

180 p e r a.t I O n B Identification Specifications (volume [d])

Med Truck Hoistal (35.2)
. Tractor Conveyol?! (38.3)
ACUStOm HarveSt Operatlon SPFH 7.5 m corn header, 3.8 m pickup header
el hoist operated dump bed
A2 SPFH, 7 transport [ conveyer floor dump bed

vehicles including multiple
straight truck sizes and
tractor towed carts.
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Working State Decisions
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. SFH asting
SPFH Travelling
SPFH Idle
SPFH Delayed
Truck 11
Truck 10
Truck 9
Truck 5
Truck 4

Truck 3
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Transport Harvest
Transport Travel
SPFH Travel
SPFH Harvest

Harvest Geofence
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Results

AMean SPFH Utilization
A2015 (Operation A) i 61%
A2016 (Operation A) i 61%
A2016 (Operation B) i 65%
AMean SPFH Utilization Overall by Crop

Letter Group [

Crop Estimate (%) Standard Error (%)
Corn 71.8 3.8

Alfalfa 2 69.5 4.1

Alfalfa 3 60.2 4.1

Alfalfa 4 53.7 7.3

[al means with the same letter were not significantly different

3/30/2020 University of Wisconsini Madison
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Results

ATransport Utilization for the study period

Operation Year U@ U, [Pl U,

Average(%) S.D. (%) Average(%) S.D. (%) Average(%) S.D. (%)

A 2015 14 6 50 14 20 15
A 2016 13 6 52 13 19 13
B 2016 20 6 45 14 10 7

[al ytilization of transports for harvest

[b] ytilization of transports for travel
[c] utilization of transports for idle

AG TECH
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Transport Productivity

e oiSWERy  SESHARTT  dslel
Semktruck 120.9 6.9 A
Med. Str. Truck 66.9 4.0 B
Sm. Str. Truck 46.5 6.2 C

a means with the same letter were not significantly different

vpe ORIy SRASRERTT  dielgh
Semttrucks 124.9 7.0 A
Med. Trucks! 81.5 4.0 B
Med. Trucksl(! 69.2 7.0 BC
Tractor 64.1 7.6 BC
Sm. Trucks 48.9 14.0 C

[3l means with th samel ter ot Si a%nlflc ntly different
bl m gjumSJze rans rucEv ?é §
I me |umS|ze {IanSPOIt truc Beratlon
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Harvest Cycle Model
Online Asset'Allocation Tool

ADeveloped a simple model to simulate the forage harvest
process

AUtilizes user inputs for all equipment

ACycles through once per minute checking machine states
AClosely simulates the actual forage harvest process
AChangeable to test different machinery configurations

Ahttp://wimachineryextension.bse.wisc.edu

AG TECH

3/30/2020 University of Wisconsini Madison 10



Biological Systems
W Engineering

A

4

\‘ ,} UNIVERSITY OF WISCONSIN-MADISON
0

Inputs Truck inputs
Chart Range
Add Truck
1 Hour 2
Truck Capacity (Mg) Road (kph) Field (kph) Unload (second/load) Select Preset
Back 1 hour Forward 1 hour Truck 1 Semi Apron 235 + 52 4 16 4 233 + ]
remove
Field
Total Yield (Mg@68%) Truck 2 Semi Apron 23.5 + 52 + 16 + 233 + -
remove
300
sl Somi Apron 235 . 52 s 16 . 233 : -
Travel Distance (1-way km) remove

4 s
Field Travel (1-way km) Results

0.5 +
Harvester Harvester Utilization Truck Utilization
Effective Capacity (Mg/hr)

200 Utilization: 89% Truck Loads Mg
Note: this is the capacity after System Throughput (Mg/hr): 178.0 Truck 1 5 12
accounting for field-efficiency.

Total Harvest Time (hr:mm) - rounded down to minute: 01:41 Truck 2 4 94
Total Harvest Time (hr): 1.69 Truck 3 4 94
Time Waiting (hr:mm): 00:11 Cumulative wait time (hr:mm): 00:00

Overall Utilization: 100%

3/30/2020 University of Wisconsini Madison 11
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Inputs
Chart Range

1 Hour v

Back 1 hour Forward 1 hour

Field
Total Yield (Mg@68%)
300

Travel Distance (1-way km)

4 +

Field Travel (1-way km)

0.5 =

Harvester
Effective Capacity (Mg/hr)
200

Note: this is the capacity after
accounting for field-efficiency.

3/30/2020

AClion a Refresh Chart

Semi Apron -

Semi Apron -

Semi Apron

T T T T T 1

00:00

00:16 00:25 00:33 00:41 00:50 00:58

Loading Waiting Field Travel Road Travel

Unload

University of Wisconsini Madison 12
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Francisco Arriaga, Brian Luck, and
Geoffrey Siemering

Key facts

Whenever possible, wait for drier
soil conditions before entering
fields.

- Reduce axles loads and lower
equipment tire pressures.

- Keep axle widths similar when
purchasing equipment.

3/30/2020

Managing soil compaction

at planting and harvest

oil compaction is the increase in
S soil density due to pressure being

applied to moist or wet soils, typically
from heavy vehicles. Compaction can
happen any time of the year, but the risk
during rainy planting and harvest months
is often greater. There are some simple
guidelines you can use to minimize soil
compaction, figure out where exactly it has
occurred, and determine how to fix it.

Effects of soil compaction

Soil compaction reduces field productivity

in many ways.

+ Stunted roots—Plant roots are unable
to grow through compacted soils,
resulting in root systems unable to
support healthy crops. Wisconsin
research has shown compaction can
cause up to a 50% decrease in crop
yields.

. Decreased internal drainage—Water
(either rainfall or irrigation) will not
internally drain through compacted
soils, resulting in longer time periods
when the ground is too wet for field
operations.

| had to plant/harvest
while my fields were wet.
Are they compacted now?

If you worked your fields while they were
wet, there is a good chance your soils are
compacted to some degree. However, the
exact soil conditions when you worked
your fields have a dramatic impact on the
likelihood and type of soil compaction.
Use the flowchart in figure 1 to help figure
out if your soils are compacted and how
they might be repaired. Most important
in determining if compaction occurred

is whether the field soil was saturated or
at field capacity when worked (see box
below).

Soil water content effects on
compaction potential

Field capacity is defined as the soil
water content after the soil has been
saturated and allowed to drain freely
for about 24 to 48 hours. Soils are
most susceptible to compaction
when their water content is at or near

University of Wisconsini Madison
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FIGURE 2. Part a shows an uncoordinated traffic pattern of two mergers, one forage harvester, and six transport trucks
collected once per second during harvest. Part b shows the same field with a simulated traffic pattern where every machine
follows in the path of the forage harvester. Although the entire field is impacted by machinery in both scenarios, corrective
measures would be needed only on tire ruts from managed traffic (b) rather than the entire field (a).

A O A o R pp—

R OO OO0 Ay




Do,
(,"W"_) Biological Systems

 Engineering
UNIVERSITY OF WISCONSIN-MADISON

g

Forage Traffic-Study

ANew seeding in 2019 and established alfalfa field at AARS

AFour Tillage Treatments

AMultiple treatments and timing of applying wheel traffic post
harvest

AHarvested 4 times during 2019 growing season

AYield, Moisture Content, and Quality (NIRS) assessed at
each harvest.
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