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Resistibility of moss spores and leaves against vacuum and nitrogen-exchange condition
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Abstract: We have investigated to know the limit where the life on the earth can be resistant against
various kinds of the extreme environmental factor in the space. Spores and leaves of a moss may be
extremely resistant against them, so we have chosen three kinds of moss, and investigated the effect of
three kinds of extreme environmental factors: vacuum (1 X 10~ ®Pa), nitrogen-exchanged air (1 Pa), and
ultrahigh pressure (7.5 GPa). Ratio of budding in the spores and leaves exposed to vacuum for 2 months
was not different from that of the control groups not exposed to vacuum. Budding of the group exposed to
nitrogen-exchanged air for 1 month did not show any difference from that of control groups. Furthermore,
20% of spores were resistant against ultrahigh pressure exposed for 1 week. These results indicate that
spores and leaves of the moss have much stronger resisitivility against extreme environmental factors that
the ‘tun’ of Milnesium tardigradum we have studied up to now. Spores and leaves of the moss may be a
very good material for the resistivity of the life on earth against extreme environmental conditions in
space.
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Figure 1. Materials used for the present

experiments.
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Figure 2. Budding of the spores incubated
on the medium
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Figure 3. Ratio (%) of budding in the spores

0

incubated in the medium.
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Figure 4. Method for incubation of spores.
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Figure 5. Embedding of the samples into the
glass tube after vacuum (1X10~ ®Pa).

L EBREHICK O (K) BIERIRETOER
EE%T/7&E#@?V7’;D WA
TN NN e BZE G| L, ERTA
(99.5%) Z=FETH, S HICEZERSIL, &
OERNAZRET D, ZO KD REEE 3
BRI L, DHEHN AL FE L% H 0
%ﬂﬂbtﬂ EREHINT-V TN, 25°C

BREEMITEI N, B L IR L
f%ﬁ%@%ﬁ%@ﬁﬁ%%%&to

This document is provided by JAXA.



4. 17.5GPa @ @& LMt ESEER

O, ®IEMPEZHRD 72012, 7.56Pa
Db LIl & XEREZRRHE S, IO
LB FRIER L ZEROEGFRE T
Too 703, BIEET ABRCIE, uhh 7k
wwW*%%@t@7aJ+~%(@%)%
/iALto 7ua Y — M1 EEET KL

LY, %%i EfFEREBIZ
1%%T%ot®f 7ulF— hOFEE T
WHo LB s,

R

1. EZEfpPE 3R (1 X107 °Pa)

Figure 6 I3, %?Vﬂb‘ﬂﬁ%%%ﬂ%ﬂ 1
HE, 28/, 12 A, 2 » HAEZREIZE WD
T2 XORERERLTND, 2 F o—/L
X, AN OBRIILIZa 7 jdT% 10 HULET
U — A TR S, ORI IFERE P
t%@?%é mﬁ<t%2aﬂﬁﬁ¢*#

WCEDPNTZTF LI Ol OFRIFERIL, 95.

m%mﬁw&%fnx%mwwﬁﬁfm%
RN, EEWVITR LN,

FFLIATIRTFOEEmME
oo 53 .s? ;":- l: JL-KEE;E —_
8
24
20
0
L]
1856 2 &E 1%A 2#A
=R EME

Figure 6. Budding (%) of the spores exposed
to vacuum condition (1X1073Pa) up to 2
months.
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Figure 7. Ratio of budding (%) in the three
species of moss spores exposed to vacuum
condition for 1 month.
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Figure 8. Ratio of budding (%) in the spores
exposed to the nitrogen—exchanged air.
Figure 9. Budding ratio (%) of the three
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Figure 10. Leaves of a moss exposed to
vacuum (left) and nitrogen—exchanged air
(middle) for 1 month, respectively. Right

panel indicates control experiment.
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