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Seed of high quality is essential to the successful opera- 
tion of forest nurseries and forestation projects. In addi- 
tion to standard germination tests an array of viability 
"quick tests" have been developed to determine seed qual- 
ity. Almost without exception these testing methods have 
one thing in common. The seed sample selected for a quick 
test is not itself germinated but its observable or measur- 
able characteristics after treatment must be compared with 
the results of a standard germination test employing an- 
other sample from the same seeid lot. In X-ray seed testing 
the observed and classified seed is itself germinated af- 
fording a direct comparison not otherwise possible. 

In forest genetics work compatibility or fertilization 
could be determined by the development of the embryo. 
This has been done through cytological studies (8,9) and 
may be accomplished to some degree by X-ray observations 

(2). 
This paper reports results of a small study indicating 

some of the possibilities of the X-ray method in determi- 
ning seed quality and in observing embryo and endosperm 
development of seed prolduced by various breeding meth- 
ods in Norway spruce (Picea abies [L.] KARST.) and White 
spruce (Piceia gliaiuca [MOENCH] VOSS.). 

The use of X-ray photography as a tool in seed testing 
and observation of embryo and endosperm development 
of forest tree seeds is of rather recent origin. 

In 1953 work was initiated employing X-rays as a medi- 
um for seed observation by personnel of the State Forest 
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Figure 1. - Embryo-endosperm classification of Norway spruce 
by features observable on X-ray negatives (GUSTAFSSON and SIMAK). 
Condition of: 
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E m b r y o  

I None present 
I1 One or more, none filling more 

than of the embryo cavity. 
I11 One present, filling from 'ii to 

3 / r  of the embryo cavity. 
IV One fully developed, filling the 

embryo cavity. 

Research Institute at  Stockholm, Sweden. Investigators at 
this institute; including MÜLLER-OLSEN, GUSTAFSSON, SI>IAK, 
EHRENBERG, and PLYM-FORSHELL (2, 3, 4, 5, 6, 10, 11, 12) have 
published results of their work which indicate possible 
applications of X-ray photography in testing forest tree 
seed. The major species investigated by means of X-ray 
photography at Stockholm included Picea abies (L.) KARST., 
Pinus sylvestris L. and Alnus ~glutiniosa (L.) GAERTN. 

SIMAK and GUSTAFSSON (1953) working mainly with Picea 
abies and Pinius sylvestris were able to develop a seed clas- 
sification system (Figure 1) whereby a numerical rating 
(I-IV) for degree of embryo development and a letter sub- 
script (A or B) for degree of endosperm development were 
assigned. Thus seeds were rated from I to IV on the 
basis of progression from no embryo to one which was fully 
develope~d with Roman numerals I1 and I11 representing 
intermediate Stages. Letter subscripts of A and B repre- 
sented well developed endosperrn with goo'd absorption 
capacity and endosperm in an underdevelope'd or shrunkeri 
condition respectively. 

There was also an attempt in their work to determine 
the behavior of forest tree seed after irradiation including 
the subsequent plant development, the recovery or death 
of the growing irradiated individuals and the formation 
of aberrations from induced mutation. The species selected 
were: Alnus glutiniosa and ijncana, Pinus sylvestris, Picea 
abies, Larix sibirioa and Thuja plicata. Samples of seed of 
each of these species were subjected to dosages of 75 to 
25,000 roentgens. With dosages of 5,000-25,000 roentgens 
not a single seed of pine or spruce germinated. In the case 
of alder 70% germination was obtained after 60 days with 
a dosage of 5,000 roentgens but the seedlings were weak 
and few survived. Alder seed subjected to 201) roentgens 
showed an increase in germination per cent. With dosages 
as low as 200-300 roentgens there was a decrease in via- 
bility of spruce and pine seed while a dosage of 75-150 
roentgens gave results similar to the control lots. Of the 
species tested most exhaustively alder was least sensitive, 
pine appeared to be intermediate anld spruce was the most 
sensitive. 

MÜLLER-OLSEN and SIMAK (1954) working with freshly 
harvested Scots pine seed obtained a close correlation be- 
tween actual germination and features of the seed observ- 
able on X-ray negatives. Practically all of the seed clas- 
sifisd I1 had two and sometimes more embryos, none of 
which were fully developed. Most of the germination in 
this embryo class waq abnormal. 

SIMAK (1956) developed the X-ray contrast method where- 
by comparisons were made between observable charac- 
teristics and germination of freshly harvested Scots pine 
seed and seeid of the Same species which had been stored 
for varying periods. Both frech and stored seed were soak- 
ed in a 30% BaC1, solution for two hours and subjected to 
the X-ray method. The enclosing membranes and endo- 
spermous tissue of seed lose some of their semi-permea- 
bility as seed vitality decreases through prolonged storage 
or storage for short periolds under unfavorable conditions. 
Thus there is a greater degree of penetration of BaCl, 

E n d o s p e r m  

A Fully developed, of 
good X-ray absorption 
capacity 

B Poorly developed or 
shrunken, of low 
X-ray absorbing 
eapacity. 














