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A Low-Cost Machine for Separation of Roots from Soil

Material

GARY R. BROWN AND JOHN F. THILENIUS

Highlight: An efficient machine which uses water spray and agitation to
separate the roots contained in soil samples from the soil material was con-
structed from readily available, commercial components for less than $400.

Efficient separation of roots from soil in large quantities has been an
obstacle in the study of the production of below-ground biomass.
Commonly, samples have either been washed in streams, sprayed with
water from a hose and the organic material caught in a sieve, or
agitated in water so the organic material could be floated off. All of
these methods work, but are very inefficient when many samples must
be processed.

At its Pawnee Laboratory, the Grassland Biome, International
Biological Program (IBP), developed a washing machine combining
both water spray and agitation to separate below-ground biomass from
soil. This machine was designed to work with small samples (approx.
22.5 cm?®). During a study of the production of standing crop in alpine
tundra ecosystems, we had to separate roots from soil in several
thousand samples ranging up to 1,325 cm® volume. To do this, we
modified the IBP washer design, and developed an efficient, rather
inexpensive, washing machine constructed from readily available
materials. Up to 100 samples can be processed in a normal 8-hour
working day by a single operator.

There are six major components and systems in the washer (Fig. 1):

1. The washing compartment is constructed from two round-
bottom, stainless steel dairy sinks—one for the lid (1) and one for the
water-holding tank (2). The sinks are hinged at the back by a piano
hinge, and held together at the front with two vice-grip pliers when the
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machine is in operation. Our sinks are 35.6 cm deep X 71.2 cm long:
(14 X 24 inches), but larger sizes are available. They were purchased
from a major mail order company and came complete with stands and
plumbing hardware.

2. The agitator (3) is a45.7 cm (18-inch) diameter cylinder which
rotates on a 1.9 cm (3% inch) rod. The center rod is fitted with
adjustable hubs and connected to the motor clutch system by a
standard vee belt. Longitudinal brass rods 1.27 cm (% inch) in
diameter form the body of the agitator. The rods are threaded on both
ends and held in the agitator by large nuts. Alternate rods are
removable and are arranged to hold 20 sample containers (see below).
The agitator is supported on two pillow block bearings. Rotation of the
cylinder through the water-holding tank provides the agitating action
which separates the inorganic material from the organic material.

3. The sample containers (4) are 7.6 X 30 cm (3 X 12 inches)
cylinders of 40-mesh (0.4-mm openings) stainless steel screen. The
screen is held in a cylindrical shape by spot welding the long axis. The
ends of the cylinders are reinforced by dipping them into molten solder
to a depth of about 1.2 cm (% inch). Plastic caps are used to close the
ends of the sample containers.

4. The water supply system consists of four bathroom-type shower
heads (5) located at the top of the lid. These are attached toa 1.9 cm (3%
inch) supply pipe (6) equipped with a water control valve. The strong
spray action of the water from the shower heads aids in breaking up the
soil particles as well as supplying water to the holding tank.

5. The overflow system has four components. A 0.95 X 61-cm (3/8
X 24 inches) horizontal slot (7) is located about 5 cm (2 inches) below
the upper front edge of the holding tank. A stainless steel trough 8.9
X 12.7 X 63.5 cm (3.5 X 5 X 25 inches) (8), made from 18-gage
material, is attached to the holding tank to catch the water flowing
out of the slot. This trough drains into a standard 60-mesh (0.25 mm
opening) soil sieve (9), which in turn drains through a gravity-
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Fig. 1. Washing machine for separation of roots from soil material. Numbered
arrows refer to components described in text,
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List of Materiais and Suppliers'

By using as many commerciaily availabie parts as possible, con-

struction costs were kept to a minimum. The costs listed below are

1972 nrices. About 10 man-davs were reaiiired For concimiction
Prces. AdsUUL v dhan uu_ya WCT T quucu 101 CONnsSurucLion

Metal Goods, Inc

A A LT 11 [

4343 oLy street

Denver, Colorado 80216
Mesh, stainless steel fabric, 40 x 40 mesh, 0.010 wire, 36" x 84"
$66.78

Montgomery Ward

_JUD' OULlll] Dt:LU ILl

Laramie, Wyoming 82070

l 1 il l 1
(with legs). $42.00 each.

$84.00
2 Pulleys, 4-step die-cast, cone size 03, catalog number 284C 2895.
€1 RS eac
$1.85 each
$3.70
2 Pillow block, ball-bearings, Size 03, catalog number 284C2817T
$5.69 each
$11.30
T. L. Kern Electric
808 Custer Street
Laramie, Wyoming 82070
Dayton Gear Motor No, 5K939, electric geared 58-to-1, 30 RPM.
$56.26
o PEEN, STy o S . s sy Dintaadiiarg A5 P PN
L,u[)tuga LAIVINION, FFOIECLIVE U IOMUTES LU,
2150 Elmwood Ave.
n..&e..1. . LYY 1 AN
DUlldiV, IN. I. 142U/
40 Caplugs No. 3 S.C. $0.03
1N
Dl.2U
AAicnnallamaniie mantarinale fleace P | T, P e (s S (oSG LR
VIIdLCHANCOUS IN4IClidls \ordss 10d, Ssuainiess sieei sneci metal,
plumbing fittings, electrical fittings, etc.).
$137.88
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