
Radiography in Tree Seed 
Analysis Has New Twist 

The advantages of using soft X-ray 

technology in testing tree seed for insect (7, 8, 
9) and mechanical (2) damage, viability (4), 
and embryo development (3) are well known. 
But despite these advantages, its use has 
been very limited in the United States for a 
number of reasons. 

For one thing, the expense of film has been 
prohibitive in many cases. In addition, 1) the 
interpretation of images has required the 
talents of professional personnel; 2) constant 
viewing of backlighted films has produced 
eye problems, 3) the specialized 
equipment has not always been available. 
In short, X-ray use was complicated and 
time consuming (5, 6). 

All this has changed. Soft X-ray 
equipment is now available that presents little 
more challenge than an ordinary Xerox 
machine. Instead of expensive X-ray film 
involving laborious processing and viewing 
on back-light equipment, the new equipment 
utilizes a radiographic paper producing and 
image that can be viewed with reflected 
light.2 This paper has an emulsion coating 
on one surface which can be developed in 10 
seconds in an instant processor. The soft X-
ray machines (American made) come 
complete with double interlocks for safety. 3 

 2 Faxitron by Field Emission Corp., McMinnville, 

Oregon and Norelco by Phillips Electronics 

Instruments, Mt. Vernon, New York. 
3 Industrex 600 paper by Eastman Kodak 

Company, Rochester, New York. 

Operation is simple (fig. 1). The instant 
X-ray paper is placed in a light-proof 
holder, emulsion side up, or a ready-pack 
can be used. Seed are placed on top of the 
holder, and the packet is given a 
radiation exposure. The exposed paper 
then goes into the instant processor, 
emulsion side down. The entire process 
takes less than 5 minutes. 

However, as simple as the procedure may 
be, precautions must be taken to avoid 
ruining a good radiograph. Some of the more 
common mistakes are shown in Figure 2. 

One must also remember that this process 
is not permanent. The paper needs to be 
chemically "fixed" if a permanent record is 
desired. However, experience at the Eastern 
Tree Seed Laboratory has shown that the 
paper fades very little in a year's time if 
placed in a dark envelope or protected by 
some other means from constant exposure to 
visible light. 

The radiation dosage depends on thickness 
of the material to be x-rayed, variation in 
material density, moisture content, and 
details desired. Detailed radiographs of tree 
seed appear best with exposures between 
10KV and 18KV, although higher 
kilovoltages can be used. The work 
illustrated here was done at a fixed exposure 
of 5ma and a distance of 40cm from the tube 
to the material. The dosage given varied 
by species and ranged from 0.5 - 2.0 
roentgen. 
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X-ray evaluation of percentage of empty 
seed is presently made for every lot tested at 
the Eastern Tree Seed Laboratory. Upon 
request, these radiographs are color-coded 
with china markers and sent with a letter of ex-
planation to the customer at cost. Detail on 
the paper, when used at low KV without 
screens, appears to be as good as that of 
Kodak type M film. Small size does not 
appear to be a problem as shown by the 
radiograph of Portulaca seed which has 
more than 3 million seed per pound (fig. 3). 
Other features that can be detected include 
mechanical damage, abnormally developed 
internal seed structures, thickness of seed coat, 
and seed viability when combined with a 
staining technique (fig. 4) or a contrast agent 
(1). X-ray is also helpful to evaluate insect 
damage and the morphology of internal seed 
structures (figs. 5a & b). 

Unlike with X-ray films, photographs for 
reproduction can be made directly from the 
paper radiograph. Complicated photo 
equipment is unnecessary; pictures can be 
made with a polaroid camera as was done 
with several in this article. 
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