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Hitoshi SHIRASAKI® : Ecological Distribution of Bryophytes 4.
Dolichomitriopsis crenulata and D. diversiformis (Musci)

Abstract

Delichomitriopsis crenulata and D. diversiformis, epiphytic bryophytes of pendulous form, are
widely distributed in Niigata Prefecture and its adjacent region. D, crenuleta is more frequent in the
mountainous inland, and the distribution is coincident with that of the area where the precipitation
in summer is more than 440 mm. D, crenulata may be confined to the area which maintains adequate
moisture and lower temperature all the year round. D. diversiformis is widely distributed from the
warmer coastal area with lower rainfall in summer to the mountainous inland area with deep snew
fall in winter. D. crenulata grows frequently together with D. diversiformis on branches of the
evergreen shrubs such as Camellia yusticana. In winter the heavy snow protects these bryophytes and
the shrubs against severe cold and desiccation. After snow melting, they are exposed to warmer air
in spring. But, D). diversiformis grows almost on the trunk base of tall trees in the forest where C.
rusticana is absent by short period of snow. The epiphytic habit of both bryophytes on the shrubs
may be due to moderate amount of snow fall and length of snow season. Both species are, however,
rarely found in the midwestern region of Niigata Prefecture. This area has the greatest amount of
snow fall and is within the distributional area of C. rusficane. The distributional gap of somme
bryophytes and also vascular plants is found in this area. It may be due to extremely wet conditions
over a long period under the snow.

Key Words: Camellic rusticana—Distribution— Dolichomitriopsis crenuwlata— Dolichomitriopsis

diversiformis—Snow period
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Fig.1. Horizontal distribution of oli-
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Fig. 2. Vertical distribution of Dolichomitriopsis
crenulaia (@ : gametophyte, O : sporophyte).
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Fig. 3. Horizontal distribution of Doli-
chomitriopsis diversiformis (@ : gametophyte,
O : sporophyte).
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Fig. 4. Vertical distribution of Delichemitriopsis
diversiformis (@ : gametophyte, (Q: sporo-
phyte).
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Tablel. Frequency distribution of sporophyte and gametophyte of Dolichomitriopsis crenulata
and D. diversiformis during the period when snow-cover is more than 10cm.

Period (days)

0-29 30-59 60-89 90-120 >120

D. cremulata gametophyte
sporophyte

D, diversiformis gametophyte
sporophyte

.0 0.0 0.6 7.7 91.6
0.0 0.0 0.0 10.1 89.8
5.2 15.9 5.8 7.2 65.7
4.2 11.0 5.1 8.3 70.3
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Table 2-1. Vegetational composition of vascular plants in the habitats of Dolichomitriopsis
crenulata and D. diversiformis, Tainai Valley, Niigata Prefecture.
Stand number 1 2 3 4 3 6 7 8 9 F
Tree layer
number of species 2 1 2 2 1 1 1 2 2 *
Vegetation cover (%) 40 80 80 8_0 30 60 60 60 80
Fagus crenata 3.3 5.5 3.3 3.3 2.2 3.3 4.4 3.3 5.5 9
Quercus mongolica var. grosseserrata 11 (c.8) 1.1 2.2 1.1 4
Subtree layer
number of species 3 2 1 2 *
Vegetation cover (%) 30 10 30 10
Fagus crenata 2.2 + 2
Acer palmatum var. malsumurae 33 3.3 2
Shrub layer
number of species 4 3 3 5 5 10 9 1 2 *
Vegatation cover (%) 60 70 100 60 80 70 80 90 70
Camellia yusticana 3.3 34 5.5 33 3.3 2.2 44 5.5 45 9
Clethra barbinervis 1.1 1.1 -+ 3.3 2.2 1.1 6
Viburnum ficrcatum + + 1.1 1.1 4
Lindera umbeliata var., membranacea + + + 3
Tripetaleia paniculata + + + 3
Vaccinium smallii 1.1 1.1 2
Acer palmatum var. malsmurae 11 + 2
Herb layer
number of species 8 8 9 9 7 6 9 7 4 *
Vegetation cover (%) 60 40 5 40 40 40 30 10 20
Plagiogyria semicordata 3.3 + -+ 1.2 11 +.2 7
Shortia uniflora 1.2 34 3.3 1.1 4
Mitchella undulata + -+ + 3
Carex dolichostachva var. glaberrima + 1.2 1.1 3
Struthiopteris niponica + + +.2 3
Avrdisia japonica + + + 3
Polystichopsis muttica + + 2
Rhus ambigua + + 2
Polystichum tripteron + + 2
Vaccinium japonicum -+ + 2
Cornopteris crenulatoserrulata 11 + 2
Heterotropa ikegamii + 11 2
Mecodium wrightii + + )
Drvopteris sabaei + 1.1 2

F : distributional frequency. *Frequency 1 in 9 stands are omitted. {c.s): cover degree and sociability.
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Table 2-2. Vegetational composition of bryophytes in the habitats of Dolichomitriopsis
crenulata and D. diversiformis, Tainai Valley, Niigata Prefecture.

Stand number 1 2 3 4 5 6 7 8 9 | F
Dolichomitriapsis crenulate + + + + + + + + i 8
Dolichomitriopsis diversiformis + + + + + + 6
Orthoamblysteginm spurio-subtile -+ + + + + + 6
Radula japonica + - -+ + -+ 5
Dicranum viride var. hakkodense + + + + + 5
Cololejeunea nakajimae + + =+ + 4
Lophocolea heterophylia + + + + 4
Fauriella tenuis + + -+ <+ 4
Thuidium kanedae + + + + 4
Brotherella henonii + + + 3
Lenucobryum juniperoidenm + + + 3
Bazzania tridens -+ + + 3
Metzgeria japonica + + + i 3

Total of bryophyte species 13 4 16 27 17 8 18 1 4 *

F: distributional frequency. *Frequency 1-2 in 9 stands are omitted. +-: presence in the stand.

Table3. Vegetational composition of bryophytes in the habitats of Dolickomitriopsis diver-
siformis, Kajikawa Valley, Niigata Prefecture. (see SHIRASAKI, 1985)

Stand number 2 3 5 i3 7 9 10 11 12 13 14 16 F
Dolichomitriopsis diversiformis + + + + 4+ + + + + + + + |12
Fauvriella tenuis + o+ A+ + o+ o+ 4+ 4+ o+ 4+ 10
Lophocolea heterophylla + + + + 4+ 4+ + 4+ + + 10
Dicranum viride var. hakkodense + + + 4+ + + + + + | 9
Thuidium kanedae +  + + + 4+ + 4+ + 4+ |9
Porella faurie R+ 4+ o+ 4+ + 4+ | 8
Pseudolaxiphyltum pohliaecarbum P+ + + + + + + 17
Brachythecinm populeum + + + +  + + 6
Calypogeia fosana + + + + +~ +| 6
Orthoambiystegium spurio-subtile + + -+ + 4+ o+ 6
Porella grandiloba + -+ - + + + 6
Rhynchostegium pallidifoliem + + + + + 4+ 8
Anomodon rugelii -+ + + + =+ |5
Fissidens dubius + + + + -+ |8
Plagiothecium nemovale + + 4+ + + 5
Rabula japonica + + + + + 5
Rauiella fujisana RS R + " 5

Total 18 42 6 11 12 20 16 18 19 17 36 19

-+ : presence in the stand. F* . distributional frequency 1-4 in 12 stands are omitted.
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Fig. 5. Snow accumulates 24-45 cm on the hab-
itat of Dolichomitriopsis crenulata and D. diver-
siformis. Snow presses down almost all shrubs
on the ground surface. (Tainai Valley alt.
380m, Niigata Prefecture, Apr. 10, 1990).

Fig. 6. A habitat of Dolichomitriopsis crenulaia
and D. diversiformis in the same place of Fig. 5.
Camellia rusticana shrubs rise up and the epi-
phytic bryophytes on the branch are exposed to
warmer air in spring. (Tainai Valley alt. 380m,
Niigata Prefecture, May 2, 1990).

Fig. 7. A habitat of Dolichomitriepsis crenulata
in the wind hole area. D. cremulata grows on the
branch of Camellia rusticana. (Mt. Yamabushi
alt. 800m, Niigata Prefecture, Aug. 16, 1986)
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Tabled. Substrata of Dolichomitriop-
sis crenulata and D, diversiformis.

D, crenulata D. diversiformis

Substra- number of frequency : number of frequency
tum specimens (%) specintens (%)
Tree 271 4.7 418 715
Decayed 19 13.5] 58 9.9
log 1
Rock 21 5.8 85 145
Humus 14 19 15 26
Soil 8 2.2 9 15
Total 363 100 ' 585 100

diver stformis 12 14 ST OMA O W 4 ERTICE
BT %, D crenulate BILRILDEFS (2B

RO 780 m) HiwdET L, D diversifor-

mis & hILET S (HIF, 1991a), iz sir 3
A Vo OSAREN QRN 10 HETIE S Lo
Z < (EF, 1989), #0355 D, crenulata B34S
T30, LRILNE, BRSO ERE=NRS
AV IORHE 440 m (BH/, 1986 b) @ 2 t5pr 7217
THb. WRILTREARDYE {, FEREROEIER
AKxvVeavyyr®2 (AHEI, 1986b)KELST
WRONAAZH Y, 2F2VNEHED, 5D

ARz D. crenudata, D. diversiformis, Orthoamblys-

fegium spurio-subtile BSEH+ 5, HREC @EFH
EREOL I BEEL, HERLUCERE RS
DT HBEFT D FEEORITEFI, 1986b 5 &
5, 1990). 2w 9% OARES O WA, D
diversiformis B34EF T 52k ($8O, 1969 ; 1978)

Table 5.
diversiformin.

b 28, D crenulata BEFHEET T 5L
HEEk <, 2 YN FOFHENDORAI I B
LEER, EHTCHRZETEDY, 25 Y304
FEYEHEESECTTHE (Fig. To

3. BEHM

D. crenulate B TLT% T2 b H <L, &
W TEARER 13.5%, S 5.8%DETH 5 (Table
4) BB+ Y NNFHRELH { 37.8%, Wi T
17.0%, A¥ 3 Y 6.9% S YOIETHD (Tabled),
BRI OBEEEYOFEE IRV BHE D 2,
1,600 m BLETHHRIE63%THE (Fig. 8).

D. diversiformis - BEZ T 5% TRV Z LT D,
crenulate EZIER CEISTH LM, WIBE 14.5%,
BIARNAR 9.9% T, D. crenulate ¥ 2IEFR72 5,
BRI, 25 Y3 L 7T HEED 23.0% THRHS
{y WATERXFF12.2%, N4 A4 XAV 3.4%%
YOETH2, SEHIE D crenulate 75 307, D.
diversiformis 8 53 BT, D, diversiformis OFH%
MREDBERICESET 2. EHIC % 513 L RN
BHEML, ¥HEL00mE ko T g
35.7%, MiErE 42.9% TH 5 (Fig. 8).

HEEEN S M, 2R YN FOEREOEE, W
Bicim % D. crenulata ¥, {EHBITE W D, diversifor-
mis OFFOESEFRLUSOTHSE, 25T
TRLAZHF YA YV I D cremdata 170G 5
HEL, r¥E, 277 0@BEOA R v FRD
diversiformis W2 HEET 208, HIERRHBEAR
b PEEFOMMAIET 2 0T, ZoBEuidsK

Host tree species and epiphytic frequency of Dolichomitriopsis cremulata and D.

D, crenulala

D. diversiformis

. number of frequency number of frequency
Host tree species specimens o specimens %*
Camellia rusticana 71 8.6 68 23.0
Fagus crenata 32 174 68 23.0
Clethra barbinervis 9 4.9 6 2.0
Cephalotaxus harringlonia var, nang 4 221 10 34
Viburnum furcatum 13 7.1 4 14
Acer tschonoskii 7 3.8
Magnolia salicifolia 5 27 4 14
Sorbus commixta 5 2.7 2 0.7
Rhododendron alblechiii 4 2.2
Qercus mongolica var. grosseservata 3 1.6 36 12.2
Acer pabmaium var. malswmurae 3 1.6 9 3.0
Zelkova serrata : 9 ~3.0
Queercus serrata 8 2.7
Abies mariesii 3 16 2 0.7
Total of host tree species 30 i 53
Total of number of specimens 184 100 296 100

*Frequency <2 omitted.
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Table6. Ecological differences between Dolichomitriopsis evenulata and D. diversiformis.

D. erennlata

D. diversiformis

Distribution
Distribution area

inland mountainous

lower altitudes

Direction in Mts. lide N. NW N, W, 8§
Common ratio of
Camellia rusticana area* 15.3% 29.5%
Climate
Snow period (days) above 120 0 to above 120
Summer rainfall above 440 mm not depend
Warmth degree** below 80 not depend
Habitat
Growth in wind hole area
C. rusticana area rare +
Without C. »usticana -+
Dense foliage of C. rusticana depend not depend
Moisture degree mesce-moist meso

Growth form
C. rusticana shrub
Other trees

pendulous

pendulous, tree base
tree base

“[SHIZAWA, 1990 : **KIRA, 1949 ; ISHIZAWA, 1987a

DHFHOEGE X2 HOTHY, NHERERICEE
THERE LRV, SR B 3 FAEME R
e L Sk v, D crenulaie 3G ER
143 (67.8%), B A DR EHLE 68 (32.2%), D
diversiformis 13 % = T 97 (30.8%), ik H &
218(69.2%) T, FHoMBWCHAL»REVHED S,
1 4 ST D BE P D 7 SR OB EEE £ O R & R
3k, D crenulata i, T _TUEBR (43
11, Epiig=sserds, 978 L% 7, R
Y YO, i EhERnl) THD, kN
O 7 FHRE I35 L v, D, diversiformis X, BN
T EAROHE 3, WEE 15(2 %Y 1% 10, A
YAHY, 2UNFHIT, anvFUB LUK
wRRLER LY, RN TR EAROEER 13, A 4

(2FYNRF2, PREIVI) THD, D. diver-

stformis W 3V 8 OB Lo TEHEMENR
BLHESTH D
4. EEHOES S B LUK

TR IZEST XD & Bl 3PP B ORTIC IR
T, HRTERCEDNL, EFEXSESAT,
B AT E WS, D, crenvdate DFREROE
W% {, D, diversiformis 13, BEBDR
AriciR 2 tHE (Fig. 9). WL bBEOLE LI
WlETALSTHLE, EEHIOIES 3 LRFICHE
bTFrTENHD D,

£ o=
THEOBRW EETEE IOV T, Tablebizck &

BT Lire D. crenulats D541, tFORE
YR O Py E I I IR S 41, 1,000 m DL _E O REEEM
RELDMLTEY, B3 0OiEH 0 IT o, ik
HIRIRDELHIR c 54§ 2 4 = = r BOREY
B(ER, 1987a) iENl+ 5, 4, OFEELGRED
EHTE, Bioid7 z—rBanseRl T, B
B3 6 8N5 D EASLN, MROLSHESTIE
LI LIER (&30 883, FEOSmHEE, &
H Iz BV TE O 440 mm M B, g
ELRBROHR S h WO ILEHE (EokK
& 440 mm M_E O, B, 1989) Hl D,
T, D. crenulata D53, KRBT ESRER
SErBORBKBRICBEINTREETL S,

D. diversiformis 13, BAHFRED & FBED L&
Mzl ML T E D, Bl & ORI,
SARDE L, WEOMEEOETLZEE LS,
ABOLF VL OEFT R, FFIC L 2FEG LY
B o ORHENHEr INTHY, SHRL ORM
FEZ 5NTW5S (AN, 1985), &Y 8F O340
B, HE T AHEEOHRE L RE L T(GEIR, 1990)
arOaEEBERESbETHETS E, D diver-
siformis O FF R L IhE (CR:29.5%, DR:
52.3%) OifEl, D. crenulata (CR : 15.3%, DR :
44 .49%) L D b T, 2O D. diversiformis B
fil ik, HERRMERROL it hlzo TaF Y
F OoAREE L OEL OV HE L, SHHEIGT 2 HA
MEWMNEL . L 2BRLTW2, Lirl, TED
EFMEFMICREL L, 2FYNFOBET LA
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Doiichemitriops!s crenvlata
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Qolichomitriopsts diversiformis
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< B Asck
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=
<

20 1ae

o kL 48 L1

Frequency (%) of substrata

Fig. 8. Altitude and frequency (%) of substrata
of Dolichomilriopsis crenulata and D. diversifor -
mis.

OINFEHIE Tk, WiiSHREE - BEEOar &
LT, LELERET 2, RAOESSMIE b
3 FEHIROILEE L B LERE TR, MER
LHERE AR &RV D, MBS ILEE
s NEREELTED, RE0SEWHRE
Tl Y o0% B4R (AR, 1985), D. crenulata
LAHE T30 m OEFEE»S1,600mic T
SR A48, FERNE OB e v (AR, 1991 a),
L& L, D, diversiformis 1%, bRl > & EHIE I H
CEFT S (B, 1991b), D. crenulata V3576
k0T, FrREeRcs 22+ VAFEN
DR OITERIZ{E v, WEED LR R,
L A5aF UNFOERICE{KELTWRLST
b5,

STEIC & > THALT 5 2 5V v % DEHIL,
BEhsBir i THEHBAESEEAYYzbR 0,
TeOEE S, REIZEEET S Lidkn, 2T
BTEREKRE SR - BEL (Fig. 5, FHFE
BT, 4ATE»5 ALREErHTRED
2% (Fig.6), MET 2HMHBH L, PPEEOF
%W D, crenulata 12k 5T, BWOEREDIT 2
B F Yok OHFETED, H5EEOELM

Delichomitriopsis crenyliata

Degree of 1ight

ooooo
1111

1 2 3 4 H
Degree of melsture

Botichomitriopsis diversiformis

Degree of lignt

1 2 3 4 S

Degree of mofsture

Fig. 9. Prequency of distribution of Doli-
chomitriopsis crenulata and D. diversiformis
under conditions of light and moisture. One
dot =19%. Degree of light: 1={ull shade, 2=
partial shade, 3=open, 4=sunny. Degree of
moisture : 1=dry, 2=meso, 3=moist, 4=wet,
5=submerged.

WMETOZBTHEETTE S, BROEHHLEL
720, EROFIEET L L HHD D, diversifor-
mis 1k, BB L (EH Tl EE I 5 3, s
BREWEET L, NEOF Y ALOER TR
D. crenuiate LB CEBTHFHETEEINUTEFT TS
EREn, Ll, MEWNSE 2y et
FiTH-oTh, BROERIHARSR S TEHHX
BIEYD, HEFET < TR B s o R
BN, HWABEETEIDELENEI 454 T,
EFICHEL T DTHSES,

2V oNE I, RMEORE BT s
EWTBRE LI TILERIC X - THiN S8, JER
il DR THIROE@IF HERFCEND, L
L, FREBEOEEMEOS { ORFMEEHED
BakE (F|B) #¥20%L, BEFREEEE kL

(FrR R BT 2 BRERLBOEHE, mR
1,200m TH 5 BIRDIIZEN R ), 2O hKRES
SRR Y F OSMBEC B 50, e, &8
Mk ¢ Yo% & D, crenwlata ¥ D. diversifor-
mis DEFH L AR E H 30T (Fig7, D
crenulata ¥ D. diversifornis ORI BT A
FE, BRI TREL, 22 Y NNEOEFIHE
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L7z 160 cm LLEOFHREBE c HELFSLE (AR,
1985) 543,

TEOHFFITIE, 25V OEBEEETH M
EHNE{EEL, STk da eV kDR - i
BTOPL L EHIBOEENEETHZ L, Ry
Tk D. crenulata &, D. diversiformis b bl
Bz, SOOI E 2o Tnb, O
FaF o iF OSmBIzHI Y, SHE (1~3 A7)
OEKE (BE) 131,500 mm B Eic B X BIEAE
KOBSHETHD, HIFOVHHETLHZ, Z05
DT, BEED Porhobryum dozvanum ( /
F 04} % Leucobryum scabrum (XA ¥ 54 T4),
Polytrichum formosum (A4 X F¥F T ), BEOD
Trichocolea tomentella (L2 A7 %), Scapania
undulata (L 79y 2 I7) L33ETE (B
I, 1989 ; 1990 abc), T M, b masE s
RIR, ATvEYY, Vad, V4%, Kkt
HrevtFE, R¥LYFA, aF7F IR, &
< DEEEHOMMTORMPH SN TED, £
FORERERECHEFBET L ST T B,
1981 © iR, 1987h), 7 4 v+ 7 7 Ehilli & o
AELHIEF I TS (AR, 1987b ; $%F, 1987),
Z OHER i, SR EREEC D - TERE
DHEBER DD, HLOMPOEB CHEELLS
r#EZ N3, HEBET TR, D cenulata ¥ D.
diversiformss V0% O TEE L Tibime
GBETRHEMEALIRD, 2F Y F0EF T
B nd, BETL IV CRESESET ICHE
BhVEERD,

B 21, D, crenulata ¥ D, diversiformis Q5
OBV, BEFEORE: $Z - BoMkE -
B s OBEOSATL, WEOEFTICHEL gk
PIDBUR £ ABDEIZE D E 2 HHKRE , TE
PRERTHET IR, BELHSE - HENHE
Ko THRET D25V N FDEET 5 BENLE
EEL A, '

[EWdzd GBMD) ErHEEEr, 1991a,b)

Dolichomitriopsis crenulala OKAM. 2 FU A Rz Ry o
o

LR IR AT GERSRN) 380 m @ 1Y-92338
68) ; FIRE BRI 450m @ IY-92419 (68) ; 1,600m:
1Y-02942 (’68)

B ABEA RS/ Al <SENEE 1,215m : SH
-13118 (91) ;1,390 m : SH-13137 ('91) : BRATERIL <&
CETEY 1,470m : SH-13033 % ('§1) ;1,700m : SH
-13023.1 (91} ; &3y (3EEE) 2,010 m @ SH-12970 ('91)

76 SR AR T A AT K RN B4R 1,120 m 1 TY-93292 (’68) :
1,150 m : [Y-93412 {'68)

I R B R L AR R )| BT/ 3] B & <A ERIE> 820 m : SH
-13264 (°91) ;1,460 m : SH-13301 * ('¢1)

Dolichomitriopsis diversiformis NQG, 0 7% r
EHGERL AR BTSN S 11 160 m : SH-12830 (91) ;
260 m : SH-12865 ('91)
HERR)AEERBREL KA E 430m: SH
-12796 & ('91) : BRPYIEHE T 350 m 1 IY-93047 ('68) ©
(AEREAN) 380 m : IY-02368 * ('68) ; FIPIE <M
Ay 480m : [Y-92434 * (%68) : 1,520m : [Y-92883 # (
68)

BT EE . B60m: SH-12761 (91) ;70 m : SH
-12767 % (’91)

UEERR BN AHEE (ERNIAEE) 160 m @ SH-13353
# (91) ) BE (WRJIEE) 175m : SH-13414 (81}
B AEEA BIToEkss /R <ZE)IE> 800m :
SH-13110 = (*91) ; 1,035 m : SH-13116 * ('91)

W OOE R B AR 2 (1 320 m 1 TY-05033 ('68 MN) ; 300
m : [Y-95079 ('68 MN)
HERAHBITARESRE L 1,000m : [Y-92210 (
68) 31,210 mIY-93489 ('68)

mTAb AN (IEEFE) 20m [ 1Y-95103 (68 HK
-~6489)

LI WL B B VB B g MR SRR BR 1) 650 m & TY-91742
% (68) ; 990 m : IY-91718 ('68)
PEFNLES AR IET /N B B B EIRE> 1,165 m » SH
-13278 * (’91)
EBRESBERTEHEIDBE L 400m : [Y-92248
68) 5 (Mrk) 550 m : [Y-92255 ('68)

B SRR AR A 410 m 2 SH-12000 = {'91) ©
520 m @ SH-12924 * ('91)
EREEETR R RIFRE P 300 m : [Y-93738 ('68)
BEEHE R NMNENEMEEE&1,230m: IY
-92059 ('68)

(B =]

# D JaFd, (KEEAS) HK | AEE—B, IV L
#{5, MN#BzlihsE, SH: gl 1=,

1Rk
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