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Bryophyte propagule bank in the Yukidori Valley,
Langhovde, Antarctica

Eri Ayukawa!, Satoshi Imura? and Hiroshi Kanda?

Abstract: Distribution, species composition and possibilities of germination of
the propagule bank of moss in Antarctic soils were investigated by cultural
experiments. Soil samples were collected in the Yukidori Valley, Antarctica, and
were incubated under laboratory conditions.  After several weeks, fungi, algae and
mosses were observed in the samples. The dominant species within the germi-
nated moss shoots was Bryum pseudotriquetrum s.lat.; in fact, this species was the
only moss species at the study site. Shoots of Ceratodon purpureus and Pottia
heimii appeared rarely in the general area, but were not observed at all at the study
site. Vegetative propagules such as fragments of shoots were frequently found in
the soils, most of the germinated shoots sprouted from such propagules. These
propagules were thought to be important for colonization at the site. A relatively
large number of shoots of B. pseudotriguetrum appeared from the samples collected
from the ground near the vegetation. Most of the propagules of B. pseudotri-
quetrum in the soils were thought to be dispersed from nearly communities,
whereas some propagules such as C. purpureus and P. heimii were thought to be
dispersed from more distant moss communities.
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HADREFEMOAE 3 2 WEROBEE TR, 2, REEL B L 285880
DIFLTERBOBREA LV AMEE, HIRIHEYNC L - THEDNI S I L D4 Wi L HH
IR -> T d, HEEIERs N R o303, Z Z CIkBECEYIZABTTE T, B,
BEXH, HiZB R E0 00 5 b THMARK & 22> Tw 5, IMIEMELOB ST
HHIHZED S, BEYIHE b B HER E T OB IR TH 5. Z 0 kO RBEEE O
WCEPEREEDSEALL T 3 2 L, SEEOBIERSRAL, EELTELILE2EKT 00
THY, FHHSLD 2 FBROBAEEIZ, RAPEE L\ 5 EYEEE OBRYIHLBEOBFFE I
L7zt B b,

I E TOFMIC BT 2H5E T, HERADE FYOLHFI L & FENICHEA O % W & B
HH, BXE, MM, #EL COFRERSEMT SN TWwW B Z & (Rudolph, 1970) %0, #i~DE
HOEBIMUOMEAEFEDORA 2B S 1 L—RELBE % EET 2 058 (Wynn-Williams,
1986, 1990, 1993) 7 EHMER S LT & 7o, B HIBFICIIRICHEY) O RS FHIF 310 EH
XN THD (propagule bank; ZFFgfA, > 7, Smith, 1985), BEZFIEHIE L OEHIZ B\ ThH,
FHIERES 1% b OFFEEN Y 7 OISR ST &7z (Imura er al., 1993), Lo L 7gds5HE
FIEMFEAOBER TIT b B 5 AR TH $IEd > 7 OMFEHIE 7 <, $hEfk N o
D53AE, &, MBI OL TR RERLOEONTOROODBERTH S, 7 I TEH
FETIIFAMRORERE A B HHEVIOFIER N> 7 1CEB L, £ OofmE, K, FE
o 7 NOFREDFEFRES I RS »ICT 5 Z L R HR L LTk,

2. FEH L Sk

ABZe0 L, HERICAIE T 2 B 5§ 20km FH D, 5> 7R 7 FBEHRD
ERIR (R 69714307, HEE 39°46'007) & L7z (K1), BERIRIF I OBEHEOIFIThIICAIE
L, S 200 m OFGHD Z > 7K 7 T KFOX T SPENFILA L LR 25 km 1 £ DR
TH5, OB ZIEFEMEICER D 2 BEHOF TR O BIEOKR & LHEENFIEL,
Pt R E X (ASPA: Antarctic Specially Protected Area) & L THSEIN T3S, 22
TOE7sEE FHEAIIEE, B, HIETHER SN, BETRY /v /7 2 Ceratodon
purpureus (Hedw.) Brid., & 3 7 F/\) # & I Bryum amblyodon C. Muell., ¥ > 2% Bryum
argenteum Hedw., & A/~ 4 % 27 Bryum pseudotriqguetrum (Hedw.) Gaertn., Meyer et Scherb.,
¥ a9k R> T Pottia heimii (Hedw.) Hampe, I 2+t R> I Pottia austro-
georgica Card. O 6 FEO#ENH 5 (Kanda, 1987), ZhodDd> b, Fa 7 F U 3ZITr Tl
FIFARDIZER DS ERE S, FOFELSL A AN FR T4 L 3RIfEE L THkbh 7z (Kanda
and Ochi, 1986) 23, AHFFEOFEHDREE Tl FAIHER SN T HES R TH > 7272
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Fig. 1. Map of study site.

B, ¥ a7 LSND Bryum BOBEEIILED A ANV B ATT B pseudotriquetrum s. lat. & L
Tz,

5529 Kk H A AR HUSEL I (1988-1989) DAMIERFIMEME L LT O—BRE LT, FRR
O (OS5 400m iE E B IORICERT 5 & 5 HLESH 5RO THICE D -
TEEAEEARTACFRER S M SR I0mDI A > b7y PR b T 7
NOEEMEIOEE A A Y L, 30ecmX30em DI K5 — b & 50cm [EET 21 kB L7z, <
NoMT R I — FNOWEME, BEOWRE (HhERPE-> T 5EE) kLR, EEET
PoEBLE (EBH L 2em) EAS—F L THE L DL, E=—VRCANERL T
HHny SEBIRD, EHIC—20C OAFEERTRFEL. I 87— D5 bIGIFROHPREII
(BT 2 S0 m IS D b O FIRER DT D378 > o Te 7o b FFERBUIEIE T E B o 72,

BEERTHRE STV 2 s 20 ST ERE A 1996 4F 5 B2 EIR TR IR
L, #hZhi3gooL ), EESSem, X lem DT T AF v 7 ¥ — VHNZ DL TR
FicH ik B & D i, B ICRENEAEE D/ —7 1T¥ (Nehira, 1988) ZFF L,
15+2°C, HAEEH 3000 lux, 16 EERIEHH 8 BERARS A& T 12 EMEE L, SEPEG, &
H—fEr ) — 7 U AT L, SRR L n & 91 U, FEHEROBIE GBI —E D3
FE CEREEMSE (Nikon SMZ-10) %L TfT- 7. BEC DL TREREE 2 — DR
HRKSHLTERS ORI R L7z, 2 5 ICFEED Y 2 — MICBIL TR, S/
OEE L5 b ERL 72, FEEICE L CIIEREMSE CIIE T L ORERKRETH o729,
FEE T HEOEED A 28R, FERKTHRIC—Hr EVEHEE CRELRE 21T 7.
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AEMOHMPME O, FF7 2227 b EOKIFT7— A (30x30em) OFEFEOHE
PR2RLI, I F S22 PO OmH SRR E DR 1LSm &L, OmHgEs» S 2m
AT TIRALRREIIC A >TED, 10mENIAML D02 m & ITITEETH -T2, 3
NS — NNOREE, AAN) AT AT LBEEOADORESE TH -7, 2m F TRREL LT,
25100 m IIFBBEEA ANV A AT T INRIEL Tw/z, 2.5-55 m OIROHFRAFLITIEA A
U A F T B3 40-100% DEGIEE TH S, 6.0-10.0 m {34 A /Y # 3 T4 53 10% LUF O#E
TEIEFESWKTEEL TV,

TR RN L D BRI 1088 £ T, BES L UEEOREAREY 2 - D
HIBLSED Sh7z (K4), B CRAE) (K 4a) 1378 E | EBUNCOBOY > T uns
B U7, B (X 4b), BEEDFRIE (B 4c), BEHERED Y 2 — b (K 4d) D 3FERZ DT,
FUOTEDONTHAERLIZb ORI TH L, BHIEEET T RTOY T uns
BRpasate | £7003 2AMTHIERL, WHBLEIX 15 BB Th -7, £77, EEKTHRICH
E S NT-BIEIIEE D Microcoleus sp., Nostoc sp., Oscillatoria sp. T#H -7z, BEHEOFEREDH
R 1-1008M®R E S F S ETH o228, " PYHBLBIR SI1BTH -7, HED Y 2 — I
BL TIRZOFEBEBEIC LD, AX NV RTY, YO/ 7hTy, Fa7FyRY
IO 3EIBMOHBHERINT, AANVT AT DY 2 — F OHIERAL 2- 108/
EpRDDIESDENHSN, EEEEIR 4SBE R, Y/ I ) T AT DY a— b
W, HE LT XRTOY > PV TAANY A AT L 0BT TEED S B UEYHIRAE R
16T, ¥a7F>RyITrOy a—ME 2EEIC9Smihifih s HIR L.

F£1OFER»S, BEORBEE Y 2 — NOBABHBE LY > iz D0nT, FERfke
v a— bOHEFIOECEHRHAN, b Tres boTUMHEED 49> (FR L BIRE) T
BERIERDIZ S Beic g s, 85-100m IS 4 > 7 (K |, flA) Ty 2—+DH
DERE L D B CBEIN:, ZRUNOY > AN TRESREE Y 2 — MIFRIRECER L
7z, ROHIMHETHIR L7z Y 2 — M2k ¥ 2 — F Ol » o FRENER S h, 20 iz
Va— FOEEENTVAEE (KMd) »% <, 85100 m #iS TldFRE 2R 31l A
DOEBICY 2 — MR EINBBE (M 4d) 3% o7,

FERR TR ICHER S N B OB L DY 2 — MR 3I1TR UTe, IR U 70EEfES 2 — b
D% LAERZAANIA XTI THoTz, HRIZL>TRFLIZAANI A AT T DY 2 —
N OARBUL Om HIfST 124, 0.5m ST 3R L DH, WOHPRIROD 2.5-5.5 m #if TIE 60-
S22EK L% <, 6.0-100 m HiG TIERO P RESHIEARDRDADETH > 12, £ 72, FREHICIIS
HLTORWEE, Y/ v 7 h 37 HNROFULERLEL (25,45,55,6570m) T 1-10 A& H
WLUED, Fa2F2rRrTr29Smiific o RHE L, IhoOFRFL EE
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Fig. 2. Transect profile (a) and vegetation cover of the study site (b).
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Fig. 3. Number of moss shoots developed from the cultured soil samples, along the tran-
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Table 1. Earliest appearance of protonema and shoots of mosses. Values in this table
show weeks from commencement of the experiment.

Distance (m) 0 0.5 1 1.5 2 25 3 35 4
ALGAE 2 2 2 2 2 2 2 1 1
MOSSES
protonemata 10 - - - 7 2 - 3 6
shoots
Bryum pseudotriquetrum s. lat. 10 10 - - - 2 - 3 6
Ceratodon purpureus - - - - - 7 - - -
Pottia heimii - - . - - - - - -
Distance (m) 45 5 55 6 65 7 75 8 85 9 95 10 meanxS.D.
ALGAE 2 * 1 2 1 1 1 2 1 2 1 1 15%0.51(n=20)
MOSSES
protonemata 3 10 64 6 10 7| 51£3.13(n=16)
shoots
Bryum pseudotriquetrum s. lat. 3 - 612 2 7 2| 45£2.74n=15)
Ceratodon purpureus 7 - -1- - - - 7.621.34(n=5)
Pottia heimii e 2(n=1)

IR (653 Bryum pseudotriquetrum s. lat. & Ceratodon purpureus O/ 2 —hr XV EICBBEIN-BE
Cases in which protonema appeared earlier than shoots of Bryum pseudotriquetrum s. lat. and Ceratodon purpureus.

: Bryum pseudotriquetrum s. lat. & Pottia heimii®)> 2 — R F R ELVE I BRI NI BE

Cases in which shoots of Bryum pseudotriquetrum s. lat. and Pottia heimii appeared earlier than protpnema.

*, T —#72L. No data. -; HHER 7. Not appeared.

(a)

H4 B LD HBUCEY. (o B, b B, o FBEOFRE, d #EOYa—1)
Fig. 4. Organisms which appeared on the cultivated samples (a; Fungi b Algae, ¢
Protonema of mosses, d; Shoots of mosses).
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Va2 — b RFAREERBEORE S 1S5mm, [ 08 mmBEDY 2 — DM ZITTE L TWwS Z
EPMEBICBIRa N (K4 d). BBUORFATMOBEHEOE SIS UMDY 2 — b3S
LTWzhs, fEEH-oThHya— MHEBASHLEWLES (K230 308X 0 75m) ©,
RO AR T — b DV oy a— b OHENREONEEE (2,30 00,05 8LV
90m) bbH-o7,

4. # 2

KEEMEERRD%S < OREEIIITFERE DU 5 2 L3 TRz, BIEDIT & A K IFFREE
FEWCHKIZEL TWwa EEZ 5N Tw5 (Imura and Kanda, 1986; Selkirk, 1984; Imura et al.,
1993; Longton, 1988), AAFFEOREEEEIC &L > THER LU LEHOFEAMER Y 2 — My 2 —
MTH DS OFFN I RSN 2 Eh D, ¥ a— MR DSRETIEER L LT 2 O TO
FIEA N 7 O FELERERTH 5 2 iR s niz,

HIBUEEY 2 — FDRBEALRBAANY T AT THY, ZOHH 3 ¥ 7 — bHNOHEE
DEVHE TE N2 2 &6, T b7 DHFEE S L EHIC B W THIROPRER LD
BERL L T 28 GREB BRI L 0, FBEMOFIEE N> 7 O FBE R BRI N
T2 TERWLEFEZ SN BRI VDO Y 2 — 3R L ¥ a7 F 2R T
XY/ ox 7 AITy (K3) BEBRNERTEEEN LS AN EETH 5 (Kanda,
1987, Kanda and Inoue, 1994) & DD, FAEHNIIIFEL o> ETHS, Fa37F VR
VI I TOREMAT TOREF TN OT Y, FHEHOFAE 350 m iX X FROH
HTholl bR, Y/ v/ 7hITUrNb I hhRETHOFMCHR LI Z 81, 2
S OFEOEIEERSERL KT £ & - T, RN S #EIdh CREOR A > 7 108
ALTWI: L ETRET2HDTH 5,

v a— MR D6 OFTFI, FoRBERR LIDOb > 2 — b 2K T 2858 L RE 2]
BEFICY 2 — M ERRT2HE0 @D iAo, —MRICEEICB W TIE, ETPENEF
DFEFCHEIWEDOMT F D> & DA OBFRE T, FEREDRAZ BRI RE Rz v 2 — b2
BaEns, Lol, EEFECHEPEOR T O IIEESNEENTHE bDNHY, 2085
B, FoRE i s 2 L (EEERADEIZHMO Tya— b 2RI I LbHB I L
DEISN TS (Imura, 1994), AKBFSE TIEIRFPRESO ELEBHIR 2D B > 72 4.5-6.5 m H g
(F L. AKE) OFETCIREREY 2 — MERSECLBENREho Tz, Bk > 7912
FI—FEIC BT b RO R 2 R EBETIEEDSFEL, REINTWE LS hE 5
7z, IR L 8.5-100 m TH S N KBFIAD Y 2 — MERICE 2 £ TOBEDEVICE
LT, AFIEH TR HEBRBIC LR 51D & W I RGER] @IS, 1998) 2352 DD, %
DOHEHEZHAT 2 &5 2FBEEREISTEZ ONTE ST, SEBHEHL Uiyt wiasE
D—DOTH5,
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Va— b HPHELL3EORETRY VL T AT BA ANV AR TR Fa s F &
YR TR, #7380 b HEREREDSE ) - 72, 2 O#551Z Smith and Coupar (1986) 12
£33y 7 2—RBRBI 3 HEOREERICBVT, Y/ VX /7 AHITrOHRBENSEEMS
145388 T, Z00RIZ{ SNHEBBOEAICH > 72 &0 ) HE—B L, KEORFEIE® K
BLL7zbDEFEZ SN, EYOEEIEL ZHRDIERCE W EFZ ShTw 2 ElRORE
T (Longton, 1988) (28T, H#FF TOHEINRWEWVLDS T LIZEEDOREE KL 35—
BRTHY, RFEROEBDES S ERELIEATIHELEZSNS,

&

FHFEEED B2 T2 ) BARKFREFBORHERETIIEEDORIE % L Tw 7720
7z, RERTIAFEFIMOBIBEE L, RRRTAFRFIHEEHEYBEORER, BETRE
RFEFRFIBRIFERD EFRRICEZ O THNEIAV, 2 il TEHOER K
ER
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