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Hitoshi Shirasaki* : Ecological Distribution of Bryophytes.
5. Racomitrium barbuloides and R. japonicum of R. canescens Group (Musci)

Abstract

The distribution of Racomitrium barbuloides Card. and R. japonicum Dozy et Malk,, the allied
mosses of R. canescens, was surveyed in Niigata Prefecture and its adjacent areas, Japan. The
ecological factors supposed to affect their distribution, e. g., snow, summer rainfall, temperature,
vegetation, substratum, light intensity and meoisture in their habitats, were compared. The distribu-
tion of R. barbulpides is restricted to the inland mountainous area which maintains low temperature
and adequate moisture in summer, while that of K. japonicum is restricted to the lower altitudes that
get strong sunlight and desiccation. Temperature, light intensity and moisture were suggested to be
the most important factors controlling distribution of these two species.

Key Words: distribution, ecological factors, Racomitrium barbuloides, Racomitvium japonicum.
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Table 1.

Common ratio (CR*) and distributional ratio (DR*) of gametophyte and sporophyte of

Racomitrium barbuloides and R. japonicum in the distributional area of Camellia rusticana, and frequencies
of occurrence in the areas of summer rainfall alove 440mm (SR440) and warmth index** below 80 (WIS0)

C R(%) D R{%) SR440(%) WI180(%)
R. barbuloides
gametophyte 18.3 35.8 61.9 77.8
sporophyte 6.1 34.2 63.6 83.0
R. japonicum
gametophyte 40.8 56.6 55.7 47.8
sporophyte 321 60.3 57.1 49.8

* CR= 2C/{A+B)X 100, DR= C/BX100. Number of distribution mesh : A=
Camellia rusticana, B= bryophyte, C= commen with A and B (see Ishizawa,

1990). **Warmth index(Wt)=

{t-5). n= number of month with average

monthly temperature above 5°C. {= average temperature (see Kira,1949)

Table2. Relationship between period of snow-cover over 10cm on the habitats and frequencies of
occurrence of gametophyte and sporophyte of Racomitrium barbulvides and R. japonicum

Days <30 <60 <30 <120 =120

R. barbuloides
gametophyte 2.6% 5.8 6.4 7.7 77.4
sporophyte 0 11.3 1.9 7.5 79.2

R. japonicum
gametophyte 3.8 8.6 13.0 21.2 53.3
sporophyte 2.3 8.4 12.0 20.9 56.2

B Lk b4y (Figs. 1, 2). FHRIRDTER
i, ZZEokekR (12 B~3 A&, 5% 1500 mm B
Lzt sis BEARKOMEBHTHL (RH{T
1972 B X UFF A ¥ R 1979~1983) , PABED LIS Hitsk
ORBRIZZOMKL D b HBWITE 52, kR
TRAFE L B DR ERLD 5, EEROEEH
MO TERIE 10 mIIETHRTE), FBRIE 2840 m (&
FEEEE), BTEOME TR 220 m (B
EHRGES), BB 2600 m (IR AEBEEE) T
%, FHEOSMBHER, IS CREREEE O 4
SRV YROBEMEG AT Y, 534 T,
FFTIVED) (RIR1NBTOLO EEBEL, 24
&Y TS Polytrichum formosum (A 4 A X 14,
Dolichomitriopsis crenulatg (R FVA X xH vy T
B, BB 1990, 1992b) k¥ EHET 5. TO5F
BT, B0 & OISE 80 LI T oM iEiz-—2 4 5
(FiR1987), DR 815 R, barbulpides
OFMEERILENE L, BEAELZIob0 T
77.8%, EFEODSLLDT83.0%THS (Table
1. BEORARS 440 mm M EOREIZE T 359406
SR, EEATTOLOTE61.9%, HFEEDDL
bOT63.6% DTS, FHOMBERDOF V%
AR L R (CR © 18.3%, DR 35.6%) i1,
AAEEEOF =Y OfECR 1 18.1%, DR :

29.29) (AR 1990) Wik bigv: (Table 1), Kok
O (CR:6.1, DR:34.2) i3, BUSoOTmE LS
W= ) sH YA (CR:5.5%, DR :39.3%)

(FIR1990) O b DR IV, TOEE, FHEH
HEHRIC DR, 22 Y AFHHFENCE
BRLT5,

R. japownicum | RO OEN > S ARED UE
A AET 3, TR OmFEHERER.
HOKE R —1.0~—0.3m), FEE#HED LB 2130 m

(TR R S R T K FTILERELD , fE ko R
i 1670 m CGREINH/NEREL) T, R. barbuloides
TV EEETH S (Figs. 3, 4), Bh 3 DIEHIT R0
UToOMBEOaAEE R BEEFT0bLOT
47.2%, BFEDD { b DT 49.8% T, FRILER
D g e, EOBIKED 440 mm BLE
DEBEIC B 2 5ER R, R barbulvides OfE &
D by (Tablel), BEED 2 F Y0355
BEHFE YL S (CR © 40.8%, DR : 56.69%) lklhik
MR, Fy=FyRIER1980) D A5 (CR:
35.2%, DR :57.6%) (FAIR1990) © b DIk b
v, TP EOMER, FROF <94 (CR : 31.2%,
DR :60.3%) (FAiR1990) ©bDHELIVy, — D
i, 23V NEERTRHLHEHIRIZLZ Lk
PRLTWE,
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Fig.5. A  habitat of Racomitrium bar-
buloides (b) and R. japonicum (j) on the
sandy soil of the road side with Schistidium
strictum and Ceratodon purpureus (Mt.
Yahiko alt. 490m, Niigata Prefecture, Oct.
11, 1993).

R. barbuloides ¥ R. japonicum OILTE I WEEO
SrEH S RIS S &, SMOLEALE VR
Japonicum DA% 100 & L12¥E, R. barbuloides
DAAREEERE 30 6% DIZ D, I, FRELLhE
R L TR AERODE I EE2RL TwbERE,
Fr| R IO ILTEME T, 1 m MARIC RS
HEHFLTWwE (Fig. 5), FEHEOMIIERTIE, F—
DEEERNIC R, barbuloides & R. japownicum 3HFHIC
BIET 3 H O35 - T, Frisvoll (1983) oitsdk & —
Hyariardbbs,

I =B
1. W5

Racomitrium barbuloides . FeB & XIS MK O
FWATC RS <AL TE D, 10 cm LA RO
FBHIMIA 120 HEL EOFT O EE R 77.4%TH
% (Table 2), FEPEIOE S E ML, AP
S HMTE (10 e BAEORSHAME i 8 H, 50 cm A
Lix0H) Thsp, lBHEE, EEEXDMENR
i B & S TE < 2%, 10cm L EORMEH
falA% 120 HELE DR OGRS 79.2% TH 5. B
BRI O b E T IEEHETERE (10ecm BlLEo
FEHRMIES3H, 50ecm Bl 15 H) THS,

R. japonicum  FESEWIMH 120 HU E OB oO &R
EEOHE AL <, 53.3% TH D, HEHH
D b B MU EERR AT K (10 em BLE
OFZHAMIZ 0 H), Ko TEEEMEMNEET/ R (10
cm DA EOFEFENZ 6 H, 50cm R0 ) TH
%, HEHEA 120 HEA O B 1 3 la ko
BB MK, 56.2%TH D, MBHEMORLE
Vi e AR L J U EFHRETARE, ReTHE
T (10 cm LA EOFEEHERIZ 6 H, 50 cm BA R
0H) TH5,

2. A

Racomitrium bavbuloides ¥, PEED 2000 m LLF
OWERE TR, EROF I TIa TR XF I3
o EFTLRBYERD= LA Y27, Usg
77, RYVIDERDTHE, APHAHFIRY
B0, ¥ LR BENCHE . 2000 m BLEOFEHEEK
TRINATVHEOT 207 i<y fary
TR EDTR, HYLDDIWLETEHIYvF K
D, NI AL FF, aTEER, EAAFRED
BRLELBEEBFLTWS 5%\, R bar
buloides XHFEOD 27 EEFL Twd, ZOEFHMH
OWREe, ELIUEFLFICE T %5 (Naka-
tsubo and Takamine 1989) X, EEOE {F< &
FHOEE O BN T2 2 A8Hh 5, KED
SRR MEILLE Tk R japonicum & FLERITHE
3% 58, AT S Lo B 14 HRFO M 5 #HiT I
EHT LT, R japonicum iEJEHIC T4
BLEV, R barbuloides (3R ;THODFED pd» 52
frof FwEF TS (EFILUOROBEAERRES
J11 1986 ; EIFF 1990) , E HbicH7F 4 % 2 7 (Table
3NiE, IR b FIRRPTEE S & K < HRE D
5o

A, R. japonicum OEFHIZ, @ADEADLID
B, w8, ARAF, SEFEEbDTLRERL,
B THHELDBHMOITHS, KELEFT S0
b Campylopus  japonicus (¥~ b7 7 I 7)),
Hypnum plumiforme (/A I 4), Polytrichum com-
mune (TIXAXITY) R ETHEL, BHOIED
%o, IR S R T 2 OfEFNd @Y
D BB IR B O FOFE BRI OHBL T,
R. japonicum IZFHOARL Twb, R. japonicum
DEFET 3 14 BRTOME LTI L 208, 223 0wT
b, BHOENPEBEWT, ERPE A
AFWOTPICEIBEED, EHFHEXEEML RIS
P Thb, AEEEET 227 b HF D 2w (Fig
6)o
3. HAEw

Racomitrium  barbuloides . HEHE L, HLH
53.8%, Kzt EA340.8%, AT 4.4%% EDIH
T, av7)—FIBEELE (Tabled), WK
D OBE I KEH v (Table 5),

R. japonicum . FEME L, B EA152.8%, Kiz
+ A5 43.0% T, R. barbuloides & 3 % DR
VLl Az > 7 ) — M iC b NS {EET B,
AFE L 2000 m BAR Wiz WD T, R. barbuloides
& ol T & Yo v s, 2000 m BUF T AR O O
EWOFERE X R. barbuloides O & KRED T,

4. EHFHOBES S B X UKRSG

Racomitrium barbuloides | EAPLERICE LR,

T H G5 0l & h T LLEERTEA 5 WiERT,
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Table3. Bryophyte composition on the habitats of Racomitrium barbuloides, at the wind hole areas of
Mt. Naeba, Niigata and Nagano Prefecture

Stand number

7 9 11 12

—h
(7+]

Brachythecium brotheri
Dicranum scoparium
Diplophyllum taxifolium
Hylocomium pyrenaicum
Polytrichum formosum

Porella fauriei

Racomitrium barbuloides
Trachycystis flagellaris
Anomodon rugelii

Bartramia pomiformis
Brachythecium coreanum
Dicranum viride var.hakkodense
Hylocomiopsis ovicarpa
Hylocomium splendens

Hypnum fujivamae

Mnium laevinerve

Pogonatum urnigerum

Ptilidium pulcherrimum

+ + 4+ + + + o+ +
I S S S A
o+ o+ o+ o+ o+ o+ o+ A+ o+ H

+ 4+ o+ 4+ o+ F o+ o+ F o+ o+ o+ o+ o+ o+ o+
L I S T e e A &

+ o+ 4+ o+

+

Number of bryophyte species

29 49 48 50 42

Only species found at more than four stands are listed. Stand number 7-11=Nagano
Prefecture, 12-13= Niigata Prefecture. (The species composition of the vascular plants
were shown by lokawa, 1986; Shirasaki, 1990)

AR et 4 A@ \ R
Fig. 6. A habitat of Racomitrium japonicum
with Miscanthus sinensis on the sandy soil

of the river bank (Tokonami River, alt.
160m, Niigata Prefecture, Oct. 26, 1991).

PEOTVBE I ENEL (Fig. 7), ABICHERL X
WETrTH 5,

R. japonicum | EHH %58 320 T MyEE
BELTWA I EME0, AWML EEELEZTIH
#HicAEFT LHEAED S,

# 0=
Racomitrium barbuloides D3 AFIEEEN, L AFF

DA =Y R (R 1987) wERblL, MEOE
MR LEETOEARDF Y FD3EEEHY
FLEIRDHMLTHE D, FRRPIELO L E
THwn (Fig 1), AREOSAEIZE OB
% <, [RMEVLHET (Table 1), £0OfME
HIRZ R (Table 2), {EROFE Btz &5
L, #ZTH#FET A3y (Table3) i, A1 X 3HL
OOMERERT HO% v, FEME I, SEEO
HERE U 7z B8 T, BT ORI L » THMO AR
HEPER I D 720, HE LR TREARED L {,
EREPEARERES L TBEF oL 2RI TH
B, HIRIFEEL TE-> T2, Hkiiivn, &
FHIOEAESS, EFHOES 28 LUk z EORK
B0, FEAEBLTERESZ T, mofbk
ORVIICEF T 2EMAREN TS (Fig. 0,
-, FER, EF0EFHICBY 2 ER L4
EiEARROR  NEDIHERE T, £ ICEMSE
i (FekE) OHENSHOAICBESRTED,
ZEVNFLRBE, FBC LR HE 0 HE
LY, HBERPHEOSEHR TREBOME I X
LZEIMOMSENERCEEL 2 LR 500, 4o
MR ENs b0 EHEL 5,
FREOKFEOSEE, BEElCSEwy =YY
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Tabled. Substrata on which Racomitrium barbuloides and R. japonicum grow
R. barbuloides R. japonicum
Substratum  Number of specimens Frequency  {Number of specimens Frequency
{%) (%)
Concrete 0 0 i1 2.4
Decayed log 2 0.6 1 0.2
Humus 15 4.4 1 0.2
Rock 182 53.8 237 52.8
Soil 138 40.8 193 43.0
Tree base 1 0.3 4 0.9
Woody roof o] 0 2 0.4
338 100 449 100

Table 5.
grow at different altitudes

R. barbuloides

Comparison of frequencies of substrata on which Racomitrium barbuloides and R. japonicum

Altitude (m)} Tree base (%) Decayed log (%)} Humus (%) Rock (%} Soil (%) Others (%}
0-500 0 1.8 1.8 61.8 34.5 0
500-1000 1.7 0 3.4 62.7 32.2 0
1000-2000 4] 0.8 9.3 38.0 51.9 o
=2000 0 4] 10.5 57.9 31.6 o]
R. japonicum
Altitude (m) Tree base (%) Decayed log (%) Humus (%} Rock (%) Soil (%) Others (%}
0-500 1.7 1.3 0.4 49.4 40.6 6.7
500-1000 0 0 0 57.1 38.8 4.1
=1000 o] 0 0 40.0 60.0 0

FU YA (FHR1990) @Dy, JEHMEL,
B o AR 2 LR B & v i i 3 R 0T

(Table 1) 07, KR EIEOFEEHIZ, &
HFOIIEDTRRICEEINTWE EHZ RS,
R. barbulvides DB R. japonicum L D IR
{E\v» » Shh 3 (Frisvoll 1983) %, EEDRHETH,
R. barbuloides VETa¥EHR I (Fig. 2), R. japonicum
RN ERCETESE-0T (Fig 4), BTPEHOE
AR OBET L > TREEZ I ENRE AR
5,

)5, R. japonicum OATEHER LSO F
<58 (FiR 1980) wHELL, FRRGESOS
S b RS » (Fig. 343, 2000m BB EOE
Py (Fig. 4). 25 Y F5mEHEER
BLEERTE L (Tablel), BEOBXKRERE L (BEH
1989}, SUROEV-HEE (AR 1987) 2458 L <
fR5 ik (Tablel), FEREARMIC bEF
L, Z o4 ER HXERY N - TEse
{, BRLBbLOHMTHE (Fig.T), 86, FHH
i& Polytrichum commune D476 (EEF 1990) 48

flL, EBEkcLEUETmEEET 2. Lil,
E¥HE T P commune XBHS I X T BEIC
EBFTEDT, P commune QEFEITIE, EEM®
LT &REAFOEP i HE VBRI, BE
ZOEFHECB T 5MOENEASLE: S RTS
D (BI1990), P commune DETEHEE R
japonicum ¥ Rir D, R japonicum 13, XFITli2
FYNRFOL BB L > TERLOFEHEL R,
POEETR BT ZRBEOBRIZHR 5N 2,
BEEoL£EHcR, S[IEMSHERNE L, EMoESE
Kbl o THERT IEMCMRESLTRE LT
Hb, ABEOEFPAETA TR Zh 5> D&M E5H A
2D {, B0y (1) L{EEFFHE
DEFTBMELED 00, SWHFHEN TS L
25,

S| B
H ORI, 1989, BAREE Racomitrium canescens &
OfiDMFER, HEESEESSRE: 21-24

Frisvoll, A. A. 1983. A taxonomic revision of the
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Racomitrium barbuloides

Submerged

Wat
Maistura

Fig.7. Frequencies of occurrence of
Racomitrium barbuloides and R. japonicum
under the condition of light and moisture.
Number of data: R, barbuloides =141, R,
Japonicum =222

Racomitrium canescens group {Brvophyta,
Grimmiales). Gunneria 41. 181pp. University of
Trondheim, Norway.

AEIIE, 1986, RESREOREK, (IR REYIh
B4 7] (GHGESR), 268, MWRELFUHA L &
=, iR,

TR, 1978, &Yk O E SE BRI
WiskEY A REERE, pp. 296-308, HEALEME
REEkERS:, B,

AIRE. 1980, FriRIR B 1T 2 WS 0| (D[4
BEEYSAEE 1] (GIRER), pp. 176-178,
EUREFCRAL 15, FiR.

B, 1987, HRES L UE0RDME BT 2
ZFYNFOSFEEEED AR 3. —A4 =
Y EY rafmil—. RETIIRZEEMENERS

Awashima Isl. G

Sado Isl.

Fukushima Pref.

Appendix. Area of warmth index below 80 in
Niigata Prefecture and its adjacent areas
(redrawn from Ishizawa, 1987).
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KK, 1972, £ESR-MokE A RITEES 5
R (1941-1970). AR EBIEMTER 36 34

-135.

HRERX, 1949, HAROHWHE FE@sy v -0
No.17. B&E#ERMNRS, ER.

Nakatsubo, T. and Takamine, Y. 1989. Response
Patterns of Net Photosynthesis to Moisture of
Mosses in Xeric Habitats. Bot. Mag. Tokyo
102: 63-73.

A B S, 1972, BAFRMIHE, B
HipkEREE, TR,

FIB{, 1984, =Y AL, HEYE - 45
IEHTSE 32 59-67.

RIB{, 1989, AT H T4 bk /&0 ()
D&fESAD. MM « S5¥EET5E 321 15-25.
B, 1990, o i EEBSTE L, TR AX Ty
EAA AN Ty (BEED. 1B - SIESE 38

27-41.

HIEC, 1991, MEWOSHRBEERE L o SO
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5. 201.
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BT, 1992b. I SEMIOERSL S FVAR Lr=, A,
TRT YT Eazyoty (B, HEmE.-S PO - Fi, 1991, HER A2 2R TH
$HHIZE 40 - 133-143. T &R 2 /7HE & o S B DA DR,
BB, 1993, Ty EMOAGE L EEOSE 58 THYIHOE - SIS 39 131-135.
HES), AFESEFSW6: 43, (received November 24, 1993 ; accepted Septem-

B, 1994, 2 r iEMISMERE 1. A+ T 78 T ber 27, 1994)
W29 (LB, pp 33-41. EDREE A

OEH# 1 BFAFEELHE  Toru Iwase: Obituary of the late Mr. Sadao Asano
[{EBEDEY | DikoEx SR Th-EFEReEE, 199 E1H 28 HTHOEEERLIOhE LT,
Zedb 13 1906 SEILTETR I A & v, 1030 SFLEEEM) Tz & 5 BarRierhdn (R RRER) wiEih, B
3 1065 % C—H L TR TEMRT IS oh & Uk, OBHITNIEREET, 1970 £ FERRE
RARSHEBRTFOBIL LD, SHOBROESPEFERIERL i L, AEPEEORICESELSE
B0, BELERLETIERERMEDSE ERER A Vi oTWwA I L 2R, T I OHEMHE
OEFARIRDEDL Y L3Rz hbEwbhEd, [FRO7 o 7RBET (THEREDESSH No. 1,1049) | &
BI—XHRBDETH, X 7OSEBREVLET, 2o TORENIEESOWETERE, INRiFE— B
REAEE, hHETER FEEAEREL (HA 2R, HUMEOMRICI b A OFCRERRSINLE
L7z BRBT 12 FIEBUEYHTE S, BB TRERAYES DREN 2R 2R 3 h, TERHEYSE (1958, 1975)
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