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Within the scope of a wider study of the problem of the relations of spon- 
taneous mutability to the secondary components of cosmic rays, various 
biological testing methods of both radiobiologieal and radiogenetical char- 
acter have been tested (CURTIS 1963, ONG 1964, PFISTER 1966, SOSNA 1957). 

The currently used control for the tests, i.e. exposure on the surface of 
the earth at low altitudes, is not really a control because zero values cannot 
be obtained. The effort to get as near to zero values as possible led us to 
elaborate a complicated method of study of biological material under the 
surface of the earth even if meson components can be physically registered 
hundreds of meters under the earth. 

With the tested biological material, Equisetum arvense L., Equisetum sil- 
vaticum L., Equisetum palustre L., the possibility of simple detection of 
abnormal plastids in the cells of prothalli has been used (SosNA 1949, 
1963). The frequency of these abnormalities has a significant stability 
as has been shown in the course of four years. On the other hand the ir- 
radiation of the spores of the given species of Equisetum at the beginning 
of their germination by ionising radiation (photon or corpuscular character), 
leads to a disturbance of the mechanism for the division of plastids and to 
deformed shape. 

These observations have been used to study the effects of cosmic rays. 
The cultivation of the prothalli of Equisetum was carried on in sterile sur- 
roundings in an agar medium in chambers with artificial light (strictly 
spectrally defined sources). The biological and physical control of tempe- 
rature, pressure and radiation factors, was complete. 

Simultaneously sown spores on Petri dishes, always in three variations, 
were exposed in two places. On the surface of the earth (altitude 250 m above 
sea level) and under the ground (at a depth of 1340 m). After 18 days' 
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exposure, the germination of spores, the development of prothalli and the 
numbers of cells with abnormal plastids were evaluated (n ----- 10.000). 

Table  1. T h e  g e r m i n a t i o n  of  spores  a n d  p ro tha l l i  w i t h  a b n o r m a l  p l a s t i d s  a t  Equisetum arven- 
se L., Equisetum silvaticum L. a n d  Equisetum palustre L.  in  re la t ion  to  t h e  d i f fe rent  i n t e n s i t y  
o f  cosmic  r a y s  

+ 2 5 0 m  

- - - 1 3 4 0 m  

E. arvense 
E. silvaticum 
E. palustre 

E .  a~'veo, se 

E. silvatieum 
E. palustre 

G e r m i n a t i o n  
% 

90.3 4- 0.32 s = 0.57 
87.6 4- 0.52 s = 0.91 
82"0 4- 0.57 s = 1.00 

90.0 4- 0.33 s = 0.58 
88.0 4- 0.58 s ---- 1.00 
32.3 4- 0.32 s = 0.32 

P r o t h a l l i  with a b n o r m a l  p l a s t i d s  
% 

0 . 0 0 9 3 4 - 0 . 0 0 0 0 1 2  
0 . 0 0 8 4 4 - 0 . 0 0 0 0 1 2  
0 . 0 0 7 8 4 - 0 . 0 0 0 0 1 2  

s = 0.000018 
s = 0.000026 
s = 0.000026 

0 . 0 0 1 5 4 - 0 . 0 0 0 0 1 2  
0 . 0 0 1 4 4 - 0 . 0 0 0 0 1 3  
0 .00144 -0 -000012  

s = 0 . 0 0 0 0 2 2  
s = 0 - 0 0 0 0 2 7  
s = 0 . 0 0 0 0 2 2  

Results 

The results show an identify, in quality and quantity, between all three 
species of Equisetum. The differences beetween exposure at +250  m/ 
--1340 m are significant. On the other hand the germination of the spores 
remains in the sphere of normal variability with both exposures. 

Tab le  2. T h e  s igni f icances  o f  r e su l t s  

G e r m i n a t i o n  
P 

P r o t h a l l i  w i t h  
a b n o r m a l  p l a s t i d s  

P 

+ 2 5 0 m  

-1340m 
E. arvense 
E. silvaticum 
E. palustre 

0.68 
0.65 
0.62 

0.0001 
0.0001 
0.0001 
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u rhmci ~tirhlho s~udia problematiky sponthnni mutabil i ty a fiSinkfl kosmick~ho zhSeni bylo 
nutno vyjit  z fysiks hlediska z nulov:~ch hodnot.  Tilch bylo prakticky dosa~eno v hloubcc 
1340 m pod zemi. SpSry Equise tum arvense, ~ .  s i lvat icum a E .  palustre na tomto s~a~ovi~ti 

na povrchu zem~ (250 m n. m.) byly testov~ny na v:~skyt abnorm~lniho d~lenl plastidfl 
v bufik~ch prothalii. V:~sledky ukhzaly signifikantnit ni~w procento prothalii s abnorm~lnimi 
plastidy na lokalitit pod zemi -- v mistech bez sekundhrniho kosmick~ho z~en i  -- ve srovnh- 
n i s  exposici n s  povrcbu zeroS. Hodnota  kliSivos0i spSr zdstala naproti  ~omu na obou loka- 
lithch v rhmci normhlnl variability. 

M. COCHa, 0T~e~eH~e (D~3Ho~or~ H reHeT~n~ pacTeuufi, I/IHCTHTyT oI~cuep~MenTa~bnofi 
60TaHHKI~ q C A H ,  Hpara :  0vuomeuHe CnOHVaHHOfi MyTaSHJIbHOOTH l~ BTOpHqHOMy IfOCMH- 
uec~o~y H3JlyqeHHIO. - -  Bi01. P lan t .  9 : 000--000,  t967. 

IIp~ ~ 3 y q e u ~  6o~ee m~po~ofi npo6JIeMaTgKH ClIOHTaHHO~ MyTa614JI])HOCTH I~ ~efiCTBH~ 
KOCMHqecI~oro Ha~yqeH~ 5LIFO Heo6xO~HMO HCXORHTb C ~)H3HqeCl~O]] TO~IK~[ 3peHHA OT 
Hy~eB~x aHa~eH~fi, qWO 6 ~ 0  ~OCTHrHyTO ~ r ~ y 6 ~ e  i430 ~ no~ 3eM~efi. CHop~ E q u i s e t u m  
arvense,  E .  s i l v a t i c u m  ~ E .  p a l u s t r e  YICHhITBIBaJIHCI~ Ha aHoMa]~Hoe ~e~eHHe HJIaCTH~OB IIpo- 
wa~H~. Pe3yAI, WaT~ HoI~a3a~[H ~OCTOBepHO 6o~ee u~3m~fi npo]IeHT OTHX aHOMaJ~H]] y oS- 
pan ,on  Haxo~um~xc~ no~ 3eMy[e~, 6e3 BTOpHUHOrO ROCMHUeC~OFO ~3~yue~uu uo cpaBHe- 
HHIO C O6opa3RaMH Haxo~MHMHC~[ Ha I~oBepXHOCTH 3eM~H. BCXOH~eCTB chop y o6e~x 
3RCHO3III~HIf HaHpOTHB oi~aza~ach n r p a a r ~ a x  HopMa~BHOfi H3MeHqHBOCT17I. 


