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TECHNICAL NOTES 

A Rapid Method for Washing 
Roots’ 

WILLIAM K. LAUENROTH 
AND WARREN C. WHITMAN 

Graduate Research ASstant and Pro- 
fmor of Botany, North Dakota State 

Highlight 
The use of a system consisting of 

two sieves and a pail with a spout 
on it greatly facilitates washing soil 
material from roots. Washing into the 
first sieve can be continued until all 
visible soil material is removed. The 
capacity of the system was 150 to 180 
samples per eixhht hour day. The 
major soil type on the sampling area 
was a Flasher loamy fine sand. 

The lack of quantitative informa- 
tion about the production of under- 
ground plant parts has seriously im- 
paired attempts to understand primary 
productivity of native vegetation. It 
has been known for quite a while 
that a large proportion of the energy 
fixed in photosynthesis is transferred 
to root systems, bnt few researchers 
have reported quantitative estimates. 
An important reason lor the lack of 
this information is that root samples 
require a larger amount of time to 
process than do aboveground samples. 
Upon examining the processing time, 
the largest part of it is spent removing 

lReceived October 24, 1970; accepted 
for publication November 3, 1970. 

the roots from the soil material. Any 
method that can reduce the time re- 
quired to wash the samples will greatly 
facilitate collections of a large enough 
number of samples LO give reliable 
estimates of root production. 

This report describes a rapid method 
of washing roots. The method has 
been employed successively on samples 
taken from a mixed grass prairie in 
western North Dakota. The major soil 
type on the site was Flasher loamy fine 
sand which averaged 84% sand to a 
depth of four ieet. 

The method involves placing the 
sample in a one-gallon can (Fig. 1) 
that has a sieve (40 mesh) soldered on 
the lower end. The one-gallon can is 
positioned on top of a threc~gallon 
pail by means of two % inch wire sup- 
ports. The spout of the three-gallon 
pail is positioned over a sieve (32 
mesh) tlm will collect the washed roots. 
A series of these units arc placed on a 
table (Fig. 2) that has a center slot 
which is notched to hold the 32 mesh 
siews. Beneath the slot is a trough 

which carries away waste water. Water 
is supplied through $5 inch garden hose 
and W inch galvanized pipe. 

The washing procedure is as follow. 
A stream of waler from the nozzle is 
directed into the one-gallon can di- 
rectly onto the soil core and is con- 
tinued until all the soil materal has 
been separated from the roots. The 
one-gallon can is then turned over and 
its contents, large soil particles and 
and roots, are washed into the three- 
gallon pail. The soil particles are 
allowed to sink and the roots arc 
then either decanted or washed into 
the 32 mesh sieve. 

The system was designed to have one 
or more persons operating on the wash- 
ing side and one person removing the 
roots from the sieves and placing them 
in bags. A minimum amount of train- 
ing is necessary for either job. With 
three pawns working using four units 
the capacity of the system was 150 to 
180 samplea per eight hour day. The 
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samples consisted of five cores, 2.54 
cm in diameter and 10 cm in length. 

The method described here is quite 
similar to that of McKell, Wilson and 
Jones (1961), with one important modi- 
fication. The initial washing in the 
one-gallon can insures that all of the 
roots are separated from the soil ma- 
terial. We tried the method of McKell 
ct al. (1961) and found that a large 
number of roots remained on the 
bottom of the container with soil par- 
ticles attached. It was necessary to 
break these by hand. Using our 

IBow and Arrow Brush 
Transects 

LARRY L. WALKER 

Research Fellow, 
Welder Wildlife Foundation, 

Sinton, Texas. 

Highlight 

Bow-fishing equipment makes it pos- 
sible for one man to rapidly establish 
and record line intercept brush tran- 
sects. 

The line intercept method of sam- 
pling vegetation (Canfield, 1941) ranks 
very high in accuracy (Schultz et al., 
1961). Persons sampling brush, how- 
ever, are often forced to employ a less 
desirable sampling method because a 
long straight line is difficult to establish 
in dense brush, and the efforts of two 
persons are required. 

In a current study area, the brush 
canopy cover varies between 3 and 60 
percent, and the brush height fre- 
quently exceeds 7 feet. The use of bow- 
fishing equipment made it possible for 
an unassisted investigator to establish 
and record loo-foot line intercept brush 
transects in an average time of twenty 
minutes per transect. 

Cost of Equipment 

Bow-Solid fiberglass bows are avail- 
able for under $15.00. A bow with a 
pull weight of at least 45 pounds is 
required. 

l Received August 24, 1970. 

method, washing in the one-gallon can 
is continued until all visible soil ma- 
terial is washed free. 

The major source of error in our 
method is the possibility that some 
of the root material is broken up by 
the initial washing into fragments 
small enough to pass through the final 
sieve. Williams and Baker (1957) 
found that rootlets and root hairs were 
not broken off when root material was , 
subjected to a hard spray of water. 

A pre-soaking procedure was not 
deemed necessary under our conditions 

although the method would work 
equally well on pre-soaked samples. 
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FIG. 1. A line coding which is easily read in the 
of 1 foot, and color coded in IO-foot segments. 

field. The line is marked at intervals 

Bowstrings-About $1.50 each. Spare Fiberglass fishing arrow-About $3.00. 
bowstrings should be carried in the 
field. 

Braided nylon line (50 yds.)-About 
$1.35. Ninety-four pound test squid- 

Bow reel-Commercially available for ding line is suitable. 
about $4.00. A homemade reel can 

Dye for line-Less than $1.00. Wound be built from scraps. 
dressing containing methyl violet is 
readily available and works well. 

Miscellaneous-2 dowels, 1 inch x 5 ft; 
2 screwdrivers; 1 roll of plastic tape; 
1 fishing snap. 
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Total cost-Under $30.00. 

Preparation of Equipment 

Bow and reeZ-The reel should be 
taped to the handle section of the 
bow just below the grip. 

Coded line (Figs. I Q 2)-The nylon 
line should be coded with waterproof 
dye and attached to the reel. A loop 
should be tied in the free end of the 

FIG. 2. Line coding jig. Points A, B, C, line. 
and D are large nails driven into a board 
at the corners of a l-foot square. Fishing arrow (Fig. 3a)-A fishing snap 
Step 1. Starting at A, take 41/2 turns should be secured near the point of 

around AB, then go to C (equals 10 the arrow, and a loop of string should 
feet). be attached near the neck. In use, the 

coded line (A) is passed through the 
loop (B) and attached to the snap 
(C). This allows easy removal of the 
arrow when re-winding the coded 
line onto the reel. 

Step 2. Take 41/ turns around CD, then 
go to A (equals 10 feet). 

Step 3. Repeat steps 1 and 2 until the 
desired amount of line is on the jig. 

Step 4. Dye the line at points A and B. 
Step 5. Dye the line between points C Dowels (Fig. 3b+A notch should be 

and D, and between points D and A, cut in one end of each dowel and a 
leaving points C and D white. point (large nail or old screwdriver 

Step 6. Allow the line to dry thoroughly 
before removing it from the jig. 

blade) ’ should 
other end. 

be installed in the 


