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- Introduction

ears ago, potato growers
disposed of cull potatoes by
spreading them in the fields,

i or by taking them to a local starch
plant or landfill. Today, other c
methods are needed. Recent late
blight disease problems have
increased the volume of cull potatoes.
The Maine potato industry is* = <
concerned about the environment -
and preventing the spread of late
blight. Disposal of the cull potatoes
must happen in a way that is safe for

*the environment. Besides preventing

" the spread of disease, the disposal
method must protect surface water
and ground water sources. Thus,

" L.D. 1540, An Act Cencerning’
Potatq Blight Eradication and the
Disposal of Cull Potatoes, was
enacted by the Maine Legislature in -
1994. '

This legislatiort requires best
management practices for disposing
of cull potatoes, including:

* winter spreading;

potato burial;

use as a farm anrma.l feed (fresh

culls);

composting; and

ensiling.

* Potato growers must store and

handle cullpotatoes properly before

disposal. There are best management
practices for temporary and lorig-
term storage of cull potatoes and for

*

*

*

*
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- transportation of culls from the

storage area to the disposal site.

A new and trendy method of cull
disposal is the composting of cull
potatoes with other waste materials.
Composting is a safe and
environmentally friendly method for
recycling cull potatoes. The final
compost can be applied to soils to
help produce more potatoes.

Composting Process

Composting is the acrobi¢ (oxygen-
requiring) decomposition of organic
materials by microorganisms under
controlled conditions. Both. the
volume and mass of the raw materials
are reduced by this process. The final
compost is a valuable soil |
amendment.

-

For compostmg to take place, the

material must have the right amounts -

of carbon and nutrients to support a

Table 1. Ideal Conditions for
Rapid Hot Aerobic Composting

Carbon to Nitrogen-
(C:N) Ratio: 20:1 to 40:1
(Ideal is 30:1)
Moisture Content: 40% to 65%
Oxygen Concentration: Greater than
5%

1/8" o 1/2"

‘

Temperature 110 to 150 degrees F

(Ideal is 140 degrees F)

-

large population of microorganisms.
The balancing of this mixture is
called “dei/eloping the composting
recipe There are formulas available
that help calculate the right amounts
of different matefials to use. This
process:helps to maintain the proper -
carbon-to-nitrogén ratio in the
mixture for good composting. The
conditions for rapid hot aerobic -
composting are listed in Table 1.

The other waste materials that
must be combined with the cull
potatoes for composting are ones
that are high in carbon. These
materials would include’sawdust, -
shavings, wood chips, hay, straw,
leaves, etc. Which material a. potato
grower uses depends on cost and

- availability. Cull potato composting -
_operations in Maine use primarily

sawdust as the other waste material.
This high carbon material is often
called the bulking agent.

_ Composting is a safe and
environmentally friendly method
for recycling cull potatoes.

The composting recipe for cull
potatoes in Maine consists of 60
percent potatoes, 35 percent sawdust
and five percent wood ash. This.
recipe was developed and tested as
part of a composting project
conducted in Aroostook County in




Com'posting Cull Potatoes

1989 and 1990. The objectives of
that study were to explore the

feasibility of composting cull pgtat\oes I

in large-scale operations and to
evaluate various mixtures to
determine the most effective one for
composting, using locally available
materials.

A low-cost, low-tech! method for
disposing of cull potatoes is the open
windrow method &f composting.
This was the method used in the
1989-1990 composting project. With
this method, the mixture of raw
materials is placed in long, narrow
piles, or windrows (Figure 1.). These
windrows must be turned or agitated
on a regular basis until the compost
process is completed.

The first step in the composting
process is to select and prepare the
compost site. It must be surveyed and
the soils must be checkcd to make
sure it is a safe area for composting,
The location for the compost site is
important. It should be located in an
isolated area. The ground surface at
the site should be leveled and a paved
compost pad or gravel surface must
be added. o )

The next step is to acquire the
bulking agent and have it delivered to
the site. The'bulking agent is placed”
in rows on the ground surface. This
material forms the base for the
composting windrow. The cull
potatoes are then-deposited onto the
* bulking agent. This méthod allows
for any excess moisture from the cull
potatoes to be absorbed by the

i
o0t
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Windrow-turning machines
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Figure 2. Windrow size and shape based on type of turning equiprrlwnt used.

bulking agent. The cull potatoes are
then covered completely with more
bulkmg agent. This covering *
operation helps to absorb additional
moisture from the culls and captures
any odors from the cull potatoes. The
wood ash material can then be
sprinkled on top of the windrow.
-The size and shape of the compost |
windrow is decided by the type of
equipment that will bé used to turn
and mix it. (See Figure 2.) If a bucket _
loader will be used for turning, the

" windrow can be six to 12 feet high
-and 10 to 20 feet wide. If a windrow

turning machine will be used, the
windrow ‘must be three to six feet
high and nine to 20 feet wide. The
type of turning equipment used
depends on the size of the site and
the quantity of material to be
composted. Wirdrow turning
machines can be either a tow-behind
or a self-powered straddle turner. The
tow-behind windrow turners need
tractors with a “creeper” gear because
of the slow forward motion of the

Figure 1. Open windrow method for composting cull

potatoes. —

. Figure 3. Dial ther

used to internal
windrow temperature of compost windrow.

.increase to the optimum rangg of 110

‘composting process. The objective of

machine during operation. Self-
powered turners are used mostly on ‘
large compost sites. . |
The composting windrow is now ‘
ready for its first turning and mixing |
operation. This will combine the cull.
potatoes, wood ash and bulking agent |
to begin the:composting process.
Within a few days, the temperature
within' the composting windrow will

to 150 degrees E

The first step in the composting 18 ‘
process.is to select and prepare h
the compost site. It must be
lsurv'éyed and the soils must be
checked to maké sure it is a safe. -
area for composting.

The temperature within the o s
composting windrow, called the pile

temperature, is used to manage the

this management process is to :
maintain the windrow temperature in
the optimum range at all times. A l
dial thermometer with a two-to '
three-foot stem is an inexpensive,
good toal for checking the windrow
temperatures. (See Figuré 3.) Portable
electronic temperature probes also
work Wwell. Temperature
measurements should be taken on a
daily basis at about 50-foot intervals®
along the windrow length. :
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Figure 4. Typical ttmbemture cycle for compost windrow,

_ The frequency of windrow turning

'_depends on the rate of
decomposition, the' moisture content,
the porosity of the materials, and the
desired composting time. Windrow

* temperatures and/or odors indicate
when turning is needed. Low
temperatures and/or odors tell us that
more oxygen is needed. When the
avérage temperature of the windrow

_drops below a desired level (100
degrees F for example) the windrow
should be turned. A large drop in
temperature over four or five
consecutive days may also mean that .
it is time to turn the windrow.
Isolated cool or hot spots indicate
that unmixed materials are present or
that other problems may exist.
Turning may be the remedy. Turning

is also required for cooling when the
temperature of the windrow gets too
warm (above 150 degrees F). Figure 4

« is a typical temperature cycle for a

. compost windrow.

By the end of the first week of
composting, the windrow height will
décrease. By the end of the second or
third week, the height could be
reduced by one-half. At this pojnt,
combining two windrows and
_continuing the turning schedule as
before would help. Combining of the
windrows is a good wintertime
practice to retain the heat generated

_during compostiﬁg. This is one of the

advantages of windrow composting.
It is a versatile system that can’be
adjusted to different conditions
caused by seasoral change. As the
composting process continues, the
windrow turning frequency will
decrease from dally to weekly
turnings dependmg on temperature,

- and/or odors.

With the open windrow method,
the active composting stage will take -
three to nine weeks to complete,
depending upon the nature of the
materials and the frequency of
turning. Eight weeks is a common
time period for many open windrow
composting operations.

. -Compost Sites

Cull- -potato composting can
happeh on any size of approved
compost site. The site could be a
large municipal or regional compost
facility that handles volumes of cull
potatoes from a number of growers,
or an on-farm site handling only one
grower’s culls. The composting ©
methods and management techniques
are the same. Cull potato composting
has been done on three different
types of sites in Maine: a large,
regional municipal facility; a privately
owned regional site; and a privately
owned on-farm site. All of these sites
have used the open windrow method

of composting and have followed the
same basic recipe mentioned earliér.
The large, regional, municipal
composting facility used in Majne
has an open building for windrow
compostlng under cover, a paved pad
for handling and composting potato
processing waste and adjacent fields
‘used as needed for cull potato
composting. (See Figure 5.) The site
operator uses a combination of |
sawdust and wood waste matérials
that are ground up at the site. These
materials are stockpiled and await the
arrival of the potato waste materials.
This site uses both a tow-behind
windrow turner and alarge straddle
windrow turner to manage the
compost windrows. It was able to-
compost a total of 500,000 cwt of
cull potatoes from 70 to 80 different

farms in 1994. The cost to operate

“this compost site is about $.30 to
$.35 per cwt of cull potataes .
delivered to the site. ‘

The regional compost site; privately
owned and managed by a potato
grower, use an open, well-drained
field in an isolated area for
composting. (See Figure 6.) The site
operator uses a combination of hay,
sawdust and horse bedding as a
bulking agent and stockpiles these
materials on-site. A tow behind
windrow turner is used to manage
the windrows at this site. It was able
to compost a total of 100,000 cwt of -
cull potatoes from 10 to 12 growers
in 1994. The cost to operate this site
was about $.50 per cwt of cull
potatoes delivered to the site.

The privately owned on-farm
compost site is located in an isolated
area of the farm and has a paved
surface for the composting pad. (See
Figure 7.) Sawdust is delivered'to the
site from an off-farm location and
serves as the bulking agent for the
cull potato composting operation.
This site uses a tow-behind windrow
turner to manage the compost
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