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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 radiobiological and radiogenetical char-
acter have been tested (CurTIis 1963, ONxG 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 palusire 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. The germination of spores and prothalli with abnormal plastids at Equisetum arven-
se L., Equisetum silvaticum L. and Equisetum palustre L. in relation to the different intensity
of cosmic rays

Germination Prothalli with abnormal plastids

% %
E. arvense 90-3 +0:32 s =057 0-0093 4 0-000012 s = 0-000018
+250m | E. silvaticum 876 + 052 s=091 0-0084 4- 0-000012 s = 0-000026
E. palustre 820 + 0:57 s =100 0-0078 4 0-000012 s = 0-000026
E. arvense 90-0 + 0:33 s =0-58 0-0015 + 0-000012 s = 0-000022
-—1340m | E. silvaticum 88-0 4+ 0:58 s =1-00 0-0014 4+ 0-000013 s = 0-000027
E. palustre 3234032 s=032 0-0014 -+ 0-000012 s = 0-000022

Results

The results show an identity, 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.

Table 2. The significances of results

Germination Prothalli with
P abnormal plastids
P
+250 m E. arvense 0-68 0-0001
—1340m E. silvaticum 0-65 0-0001
E. palustre 0-62 0-0001
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V rémeci Sir$iho studia problematiky sponténni mutability & tGé¢inkt kosmického zafeni bylo
nutno vyjit z fysikélniho hlediska z nulovych hodnot. Téch bylo prakticky dosafeno v hloubce
1340 m pod zemi. Spéry Equisetum arvense, H. silvaticum a E. palustre na tomto stanovisti
a na povrchu zemd (250 m n. m.) byly testovdny na vyskyt abnormélniho déleni plastida
v butikdch prothalii. Vysledky ukdzaly signifikantné niZ$i procento prothalii s abnormélnimi
plastidy na lokalitd pod zemi — v mistech bez sekundérniho kosmického zéfeni — ve srovné-
ni s exposici na povrchu zems. Hodnota kli¢ivosti spér zustala naproti tomu na obou loka-
litdch v rameci normélni variability.

M. Cocaa, Orpenenne Ouanonoruy n reHeTAKA pacTeHnd, MHCTHTYT SKcIepEMeHTaIbHOM
6oraunkm UCAH, Ilpara: OTHomeHne CHOHTAHAOH MYTAGHIBHOCTH K BTOPAYHOMY KOCMH-
yeckoMy maayuenmo. — Biol. Plant. 9 : 000—000, 1967.

Ilpn mayuenun Gonee MUPOKOH NPOGIEMATHKN CIOHTAHHOM MYTaOWILHOCTH W JelCTBYI
KOCMHYECKOI0 H3JlydeHMA OBUI0 HeoOXOMMMO MCXOMATh ¢ (M3KIECKOH TOYKA 3PEHMA OT
HyJIeBHX 3HAa4YeHWi, 9r0 On10 gocTurayTo B riryomue 1430 M mox semseit. Criopsr Equisetum
arvense, E. silpaticum 1 E. palusire MCIHITHBAIACE HA aHOMABJIHOE AeJIeHHWE IIACTHAOB IpPO-
Tanui. Pe3yapraTel moKasanm JoctoBepHO Ooslee HMSKUIA IPONEHT STUX aHOMAuWid y 06-
PasmoB HAXONAIMAXCS MoK 3emyed, 6e3 BTOPHIEOTO KOCMHIECKOTO M3Ty9eHUs [0 CpaBHe-
HA0 ¢ ofpasmaMH HAXOAANWMHCA HAa NOBePXHOCTH 3eMiy. BexoskecTs cnop y obemx
9KCIIO3MOMI HATIPOTHB OKA3aJach B IPAHANAX HOPMAaJLHOM M3MEHUYHBOCTH.



