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A Technique for Field Use 
of Radioactive Phosphorus1 

CHESTER C. JAYNES 

Associate Professor of Agronomy, Texas 
Technological College, Lubbock. 

Highlight 

Dry ice was used in the field to so- 
lidify solutions of radioactive phos- 
phorus. Cubes of the frozen material 
were dropped into holes formed ad- 
jacent to grass plants, the root systems 
of which were being studied by use of 
the radioactive tracer method. 

Radioactive phosphorus is often used 
as a tracer in studying the root sys- 
tems of plants (Subcommittee, Range 
Research Methods, 1963). Its use en- 
ables the scientist to study the extent 
of growth of root systems readily and 
with little labor. One of the principal 
values realized in using radioactive 
phosphorus is the minimum disturb- 
ance to root systems. The equipment 
required for field handling and detec- 
tion of Pa2 is not necessarily expensive, 
and when handled in accordance with 
the prescribed safety rules, it is not as 
dangerous as certain other radioactive 
materials. 

Field use, however, presents certain 
problems involving placement of the 
material in the soil. Radioactive phos- 
phorus is often mixed with distilled 
water, transported in glass containers 
to the research area, and then injected 
into prepared holes in the soil. Sy- 
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ringes and tubes have been employed 
in the operation (Burton et al., 1954; 
Mathis et al., 1965; McClure and Har- 
vey, 1962). This practice requires con- 
siderable handling; spillage with its 
accompanying undesirable contamina- 
tion can occur. Another method often 
employed includes the preparation of 
an agar gel containing the Psa material. 
The agar preparation while still in 
liquid form is poured into small paper 
cups capable of holding a given quan- 
tity of material. The preparation is 
allowed to solidify, after which it is 
squeezed from the cups into holes in 
the soil. This method requires the use 
of laboratory space and apparatus to 
prepare the agar gel. 

A simple method of placing radio- 
active phosphorus in designated loca- 
tions in the soil has been used in root 
studies of perennial ‘grasses on the 
Agronomy Farm at Texas Technolog- 
ical College. All work was done in the 
field in an isolated location where 
contamination would not be danger- 
ous to men or animals. Prescribed iso- 
lation rules were followed. The pro- 
cedure was as follows: 

Radioactive phosphorus solutions 
were compounded in five-gallon quan- 
tities. Ordinary glass with a minimum 
thickness of 3.5 mm will stop the beta 
rays emitted by Paz. Next, a bed of 
dry ice two inches thick was formed 
in the bottom of a lead-lined wooden 
box measuring 1.5 x 10 ft and six 
inches deep. Paper cups having a 
capacity of 20 ml. were placed in rows 
on the dry ice and filled with Ps2 
solution which solidified in approxi- 
mately 30 minutes. The frozen cubes 
were then removed from the bed of 
dry ice and the paper cups torn away 
(Fig. 1). The frozen material was 
promptly dropped into holes in the 

FIG. 1. Cups of frozen P32 material on 
squares of dry ice. 

soil. Holes were formed to various 
designated depths and were placed at 
various distances from plants in the 
experimental area. They were formed 
by a Bull hydraulic soil sampling ma- 
chine and had a diameter large enough 
to permit the cubes of frozen radio- 
active material to drop unimpeded to 
the bottom of each hole. Dry ice kept 
the cubes frozen until they were used. 

The use of Ps2 in studying root sys- 
tems of plants is a useful technique 
and the method described here does 
not violate procedures for safe handl- 
ing of radioactive phosphorus. It per- 
mits the tracer technique to be used 
where laboratory space and equipment 
are not available for preparing radio- 
active materials for use. It permits the 
technique to be used in field plots 
easily and quickly with little expense. 
It reduces the chances for contamina- 
tion of the sides of holes as might be the 
case when the solution method with its 
tubes and syringes is used to place Pa2 



in the soil, and it also lessens the op- 
portunity for above-ground contamina- 
tion. 

Disadvantages of this method in- 
clude: 

1. Removal of the frozen material 
from the paper containers requires 
extra time and additional exposure to 
the radioactivity of the material. If it 
is determined that paper cups disinte- 
grate rapidly and in the process do not 
inhibit the natural growth of roots in 
the area of P3* placement, the cup and 
contents could be dropped intact into 

Time of collection and Storage 
in Relation to Germination 

of Desert Saltbush Seed1 
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Highlight 
Seeds of desert saltbush (Atriplex 

poZycurpa) were collected at two loca- 
tions early and later during the season 
of seed maturity. The percentage of 
filled seed was highest in the early 
collection. Seed that matured early and 
was collected early germinated more 
rapidly and to a higher percentage 
than seed collected when not fully ma- 
ture. Seeds left to ripen on the plants 
often germinate while still on the 
plants. 

Desert saltbush (A triplex polycarpa 
(Torr.) S. Wats.) is a native shrub of 
the southwest deserts, principally those 
of California, southern Nevada and 
Arizona and has a distribution in those 
states very similar to that of creosote- 
bush (Larrea divaricata) (Benson and 
Darrow, 1954). Many native stands of 
desert saltbush which characterized 
much of the land now under irrigation 
in the Southwest (Shantz and Zon, 
1924) were destroyed with the spread 
of intensified agricultural practices. 
Many of the remaining native stands 
have been depleted by overgrazing 
(Sampson and Jesperson, 1963). Desert 
saltbush has a great potential for use 

lPart of a study undertaken by the 
senior author for partial fulfillment 
of the requirements of the Ph.D. de- 
gree, University of California, River- 
side. 
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the soil. Ice trays could be used in 
place of paper cups. 

2. The cubes of radioactive material 
must be kept frozen. If kept for sev- 
eral days in the field before use, addi- 
tional dry ice would be needed. 
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as a forage plant in arid range lands 
of the Southwest because its nutritious, 
succulent foliage is readily grazed by 
livestock and big game and also be- 
cause of its ability to withstand ex- 
treme drought. The time of year that 
mature seed may be harvested as well 
as its keeping qualities are important 
considerations of any species being con- 
sidered for introduction. Like most 
wild species genotypic variation among 
desert saltbush plants results in a wide 
range of time over which seeds reach 
maturity. Generally some seed matures 
during October but on the later plants 
it may not fully mature until Decem- 
ber. The present study was conducted 
to determine the effect of stage of seed 
maturity on subsequent germination. 

Materials and Methods 
Seeds were collected on November 2 

and December 3, 1966 from two sites 
in southern California (McKittrick, Site 
1; and Lancaster, Site 2) at two stages 
of seed maturity (G, seeds not fully 
mature as evidenced by their green 
color and high water content; and D, 
fully matured seed). The 2-D seed, 
however, was somewhat drier than the 
I-D seed on the first date of collection. 
The first and second collections were 
made from the same plants. On the 
December date all seeds were dry but 
the previously green seeds were labeled 
G to distinguish between the two lots 
from McKittrick. All seeds were kept 
in cloth sacks and stored temporarily 
in a wooden cabinet in the laboratory 
where temperatures range from 16OC 
to 29OC. 

Germination trials were begun 
shortly after collection and at weekly 
intervals thereafter for 7 weeks with 
the November seed and for 3 weeks 
with the December seed. After ap- 
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proximately one year another set of 
replications of each seed lot was ger- 
minated. At the end of each set of 
trials (approximately 30 days duration) 
the utricles were opened and the num- 
ber of unfilled seeds determined. This 
information made it possible to ex- 
press the results as percent germina- 
tion of filled seeds. Two replications 
of 50 seeds from each lot were placed 
in petri dishes (9 cm x 9 cm x 1.5 cm 
deep) with blotter pads and germinated 
in an environmental chamber main- 
tained at a 12 hour 24OC light period 
and a 16OC dark period. Blotter pads 
were kept moist with tap water. 

Results 
In each instance the percentage of 

filled seed was highest on the early 
date of collection and it decreased 
most rapidly in the seeds most mature 
on the first date of collection (Fig. 1). 
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FIG. I. Percent filled seeds collected from 
three sites on two dates. Each percent- 
age is based on 800 seeds. 


