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Introduction

The Agricultural Research Service is the U.S. Department of
Agriculture’s chief scientific research agency. Our job is finding
solutions to agricultural problems that affect Americans every day,
from field to table.
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Introduction

USDA-ARS is 2200 scientists at 100 research locations
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Introduction

U.S. Dairy Forage Research Center

Madison | Prairie du Sac | Marshfield
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Introduction

Multidisciplinary approach to agricultural research
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Introduction

The use of trade, firm, or corporation names in this presentation is for
the information and convenience of the reader. Such use does not
constitute an official endorsement or approval by the United States
Department of Agriculture or the Agricultural Research Service of any
product or service to the exclusion of others that may be suitable.
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Introduction

Alfalfa Corn
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Introduction

Your conservation efforts won’t go unnoticed.

Image Source: The New York Times
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Outline

1 Mowing

2 Merging

3 Harvesting

4 Transport
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Introduction

1 This is not an exhaustive list!

2 Some common sense is needed when considering
"recommendations".

3 Many strategies not only save fuel but also time and therefore
depreciation, labor and timeliness.

4 Always follow manufacturer’s safety guidelines.
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Efficient mowing
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Efficient mowing

Given
1 Mower conditioner traveling at 6 mph
2 Cutting width 14 ft
3 15% time spent turning, cleaning radiator

Solution

(
6[mi

h ]∗14[ft]
8.25 ) ∗ .85 = 8.7[ac

h ]
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Efficient mowing | Minimizing overlap

“Undercutting includes about 8% of precut area” (Hunt, 1986)
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Efficient mowing | Minimizing overlap
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Efficient mowing | Minimizing overlap
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Efficient mowing | Minimizing overlap
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Efficient mowing | Minimizing overlap

Variable Range Observed
Type Pull-type, Self-propelled, Mounted
Speed 5.5 - 12.5 mi h−1

Working Width 12 - 33 ft
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Efficient mowing | Minimizing overlap

Overlap
(Percent cutting width [% c.w.])

Mean Standard Deviation Range
4.99 3.00 0.40 - 16.13

18 / 37



Efficient mowing | Minimizing overlap

Type Overlap
(% c.w.)

Manual 5.03a

Automatic 2.34b

LSD = 1.16 at α = .05
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Efficient mowing | Payback?
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Assumptions: Min overlap 2.5%, 4 cuttings yr−1
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Efficient merging
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Efficient merging | Tractor selection

tractortestlab.unl.edu22 / 37
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Efficient merging | Tractor selection

Work

• Moving an object a distance

• Work [ft − lbf ] = Force [lbf ] * Distance [ft]

Power

• Work done per unit time

• Power [ ft−lbf
s ] = Work[ft−lbf ]

Time[s]
Note: 1 Hp = 550 [

ft−lbf
s ]
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Efficient merging | Tractor selection

Specific Fuel Consumption (Tractor Fuel Efficiency)

• Work that can be performed per gallon of fuel

• Expressed as 1 Hp expended over one hour per gallon of fuel Hp.h
gal

• Independent of engine size

• Good average: 13.5 Hp.h gal−1

25 / 37



Efficient merging | Tractor selection
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Efficient merging | Tractor selection

Tractor Fuel use Fuel Savings
(gal h−1) ($ yr−1)

Deere 7630 6.72 1190
Deere 7930 7.17 403
Deere 8130 7.29 193
Deere 8430 7.40 0

Adapted from K.J. Shinners; Assumptions: 110 hp required, 500 h yr−1, 3.50 $gal−1
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Efficient harvesting
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Efficient harvesting
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Efficient harvesting | Knives & shearbar!"#$"%%&$"#''(&$")$*+%,''-.''/#&$)0+10&2+''32)4$"%&5

6%70)$"#''(-8%&''21''9011%&4%27

Source: McClure and Hall, 1992
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Efficient harvesting | Harvesting at capacity

 

7 

 

 
Figure 5:  Checking knife hard facing width remaining with half the knives removed 

 

 
Figure 6:  Fuel flow measurement sensor 

Source: Wild et al. 2009. ASABE Paper No. 097077
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Efficient harvesting | Harvesting at capacity
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Efficient transport
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Efficient transport | Ballast

Speed Weight
(mi h−1) (lb (PTO hp)−1)

Light > 6 120
Moderate 5 - 6 145
Heavy < 4 180
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Efficient transport | Ballast

Tractor setup

1 T6030 specific fuel consumption: 8.84[hp−h
gal ]

2 Optional ballast: 2,458[lb]

Fuel savings - removing extra weight
1 Rolling resistance adjustment: 2,458*.2 = 492[lb]

2
6[mi

h ]∗492[lb]
375 = 7.9[hp]

3 [gal]
8.84[hp−h] ∗ 7.9[hp] = .89[gal

h ]

4 .7[gal]
[h] ∗ 3.50[$]

[gal] = 3.13[ $h ]
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Efficient transport | Idle time

Tractor idle time
1 New tractors need 30 s - 2 min

2 Older tractors specify 3 - 5 min
3 T6030 (102 hp)

• 1.14 gal h−1

• $0.07 min−1
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Summary

1 Don’t mow the same ground twice

2 Look at fuel efficiency and size when selecting a tractor

3 Keep knives sharp and knife to shear bar clearance tight

4 Maximize harvester’s capacity at low speeds (merge, header size)

5 Shed the extra weight; minimize unnecessarily long idle times
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