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Producing Switchgrass for Bioenergy — 
Baling with Twine vs. Net Wrap

     witchgrass produced as an industrial 
feedstock for bioenergy production will be 
required to meet high expectations for quality 
and ease of handling. The management 
decisions of producers including timing of 
harvest, moisture content at harvest, nutrient 
management, equipment selection, etc., all 
have impacts on switchgrass quality. Here, 
we will discuss the selection of net wrap vs. 
twine in producing quality round bales that 
meet user expectations. Choosing between 
twine and net wrap requires consideration of 
production costs including materials, labor, 
fuel and the value of biomass losses during 
storage. Examples using Web-based 
calculators available from round baler 
manufacturers are provided to aid producers 
in deciding between twine and net wrap. 

Twine vs. Net Wrap 
Traditionally, twine was the most commonly 
used method for securing round bales. 
However, over the past 20 years, net wrap 

has emerged as a feasible alternative for producers of baled grasses. The 
baler purchase price is higher for net wrap. This option costs roughly 
15 percent to 25 percent more than a baler with the twine option only 
(Shinners, 2009).  Also, twine is less expensive to purchase than net 
wrap.  However, the savings in fuel, labor and storage losses associated 
with net wrap may offset the additional costs. 

Web-based tools for comparing twine 
and net wrap

John Deere 
http://www.deere.com/servlet/CoverEdgeVsTwineServlet

Vermeer  
http://www2.vermeer.com/vermeer/LA/en/N/netwrap_
calculator 

AGCO  
http://www.agcoparts.com/Hay/Twine/NetWrapCalculator

All three of these calculators account for labor and fuel 
savings, not storage losses.

Figure 1: Twine vs. net wrap calculators available online.
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Baler productivity is increased when 
using net wrap. Baling with twine 
requires more spins to securely wrap 
the bale; thus, it increases the time of 
the process. According to Shinners et 
al. (2002), 1.5 to 2.5 turns per bale are 
required for net wrap compared to 
20-30 turns for twine. In a study at 
Kansas State University, the average 
time to tie and eject bales was 12.5 
seconds for net wrap and 24.3 seconds 
for twine (Taylor, 1995). Baling 
productivity is increased by 32 percent 
and losses are reduced by 65 percent 
when using net wrap instead of twine 
(Shinners, 2009).  

Storage is another influential factor 
when deciding on a baling method. 
Material losses during storage are 
reduced in net wrap bales by 
improving the water-shed capacity 
across the top of the bale. In the study 
by Shinners et al. (2009) over the 
course of one year net wrap bales 
showed a 7.3 percent storage loss 
compared to 11.3 percent in plastic 
twine-wrapped and 19.5 percent in 
sisal twine-wrapped bales. Similarly, 
Johnson et al. (1991) found that 
storage loss for switchgrass followed 
this same trend. This trend of losses 
would be expected for bales stored in 
Tennessee, though the actual values 
may vary as losses are dependent on 
weather, crop and other variables. 
Note that this advantage of net wrap is 
for bales stored outdoors only.  
Net wrap offers no significant 
advantage in storage losses for bales 
stored indoors. 

Other factors that may influence a 
producer’s selection of net wrap or 
twine include ease of handling and 
unwrapping of bales. In general, net 
wrap bales are tighter, more stable 
packages with fewer losses during 
handling. For bales produced as 
livestock feed, unwrapping of bales 

can be a nuisance. However, this may 
not be a concern for biorefineries 
depending on specific receiving and 
grinding operations.  
 
Twine or Net Wrap: Which is 
best for me? 
John Deere, Vermeer and AGCO have 
developed Web-based calculators for 
comparing net wrap and twine. Links 
to these calculators are provided in 
Figure 1. The John Deere calculator 
was developed specifically for John 
Deere equipment with CoverEdge net 
wrap. The AGCO calculator is the 
most flexible of the three allowing 
users to input equipment sizes, labor 
rates, etc. for their particular situation. 
The Vermeer calculator is similar to 
the AGCO calculator except that users 
can only select from Vermeer balers. 

An example is provided here to 
demonstrate the selection of input 
parameters and interpretation of 
results. For the purposes of this 
example, the AGCO bale calculator 
was used. Consider a farm in 

Figure 2: AGCO Bale Calculator (Source: http://www.agcoparts.com/Hay/Twine/
NetWrapCalculator)

Tennessee that produces 300 4-by-5 
round bales annually. The producer 
wants to determine if switching from 
twine to net wrap will be more 
profitable. He should consider not 
only the costs of twine and net wrap, 
but also savings in labor, fuel and 
storage losses. Table 1 shows the 
inputs selected for the AGCO  
bale calculator. 
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Parameter     Input

Tractor Horsepower    110 hp

Labor Rate*     $12.85

Bales Produced Annually   300

Bale Width     4 ft.

Bale Diameter     5 ft.

Length of Net Wrap    6,200 ft.

Cost of Net Wrap    $160

Number of Wraps per Bale   2.5

Length of Twine     16,000 ft.

Twine Cost (for two balls)   $39.99

Twine Spacing     2 in.

Table 1: AGCO Input Parameters

* Labor rates from http://www.payscale.com/research/US/Job=Farm_
Machinery_Operator/Hourly_Rate.

The results of this scenario are shown 
in Figure 3. On the AGCO calculator, 
these results appear in a concise and 
simple chart below the inputs. From 
this bale calculator, the best bale 
wrapping method for your operation 
can be determined. In this scenario, 
the cost of net wrap ($304.03) is 
noticably more than the cost of twine 
($153.11). However, these costs are 
offset by other advantages associated 
with net wrap. For instance, only 7.5 
seconds are needed to wrap a bale 
with net wrap compared to 64 seconds 
per bale with twine. This difference 
results in a time savings of nearly  
five hours.

The AGCO tool does not consider 
savings due to reduced dry matter 
losses for net wrapped bales. In this 
example, storage savings are estimated 
using a switchgrass price of $40/bale. 
It was assumed that the difference in 
annual dry matter losses for twine 
wrapped bales and net wrapped bales 

Figure 3: AGCO Calculator Results (Source: http://www.agcoparts.com/Hay/Twine/
NetWrapCalculator).
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Storage Savings 
Cost per Bale: $40 

Dry Matter Loss (DML) 
DML = Twine Storage Loss – Net Wrap Storage Loss 

DML = 15 percent - 3 percent 
DML = 12 percent/bale 

 
Storage Savings per Bale 

Storage Savings = Cost per Bales x DML 
Storage Savings = $40 x 12 percent 

Storage Savings = $4.80/bale 
 

Total Storage Savings 
Total Savings = Bales Produced x Storage Savings 

Total Savings = 300 x $4.80 
Total Savings = $1,440 

 

Firgure 4: Storage Savings Calculation

was 12 percent. As shown in Figure 4, 
using twine in bales stored outdoors would 
incur an additional cost of $4.80/bale in 
dry matter losses compared to net-
wrapped bales.

In this example, the total savings in fuel, 
labor and storage offset the additional 
material cost. The net wrap material cost 
to produce 300 bales is $153.11; however, 
$126.30 would be saved in labor and fuel 
costs, and an additional $1440 during 
storage. It should be noted that the initial 
cost of the balers equipped with net wrap 
technology was not inculded in this 
analysis or in any of the three online 
calculators. It has been estimated that the 
purchase price of a baler equipped with 
net wrap capabilities is $3,000-$5,000 
higher than a baler with twine alone. 

The savings assciated with net wrap 
increase with switchgrass value due to the 
reduction in losses during storage. As 
shown in Figure 5, for switchgrass valued 
at $60/dry ton, the cost of dry matter loss 
was $9/dry ton and $1.80/dry ton for twine 
and net wrap, respectively. However, the 
cost of losses during storage increases to 
$15/dry ton and $3/dry ton for switchgrass 
valued at $100/dry ton. Note that this 
analysis assumes that bales are stored 
outside on the ground. There are no 
significant differences between losses 
during storage for twine and net-wrapped 
bales stored inside.

Though the capital and operational costs 
for net wrap are higher, the savings in fuel, 
labor and storage make it an attractive 
option, especially for larger operations 
where time savings are significant. Net 
wrap also has clear advantages in avoiding 
storage losses, particularly as the value of 
switchgrass increases. 

Figure 5: Effect of switchgrass price on the value of storage losses
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Future Developments 
Baling technologies continue to emerge to improve field efficiency and reduce 
storage losses. For example, John Deere recently began selling a product that 
combines the efficiency of net wrap with the protection of indoor storage (John 
Deere, 2012). The B-Wrap is a patented material that can be used in balers 
equipped for net wrap, yet it offers better protection of bales from both 
precipitation and ground moisture than conventional net wrap. B-wrap is a little 
more expensive than net wrap, but for higher value material, the reduction in 
storage losses may make it a good investment. 
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