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Studies on relationships of epiphytic bryophytes and environmental

factors in forest ecosystems in Changbai Mountain forests
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Abstract: Detrended canonical correspondence analysis (DDCA) and detrended correspondence analysis

(DCA) were applied to study the relationships of the main epiphytic bryophytes and the environmental fac-

tors in 36 sites in the forest ecosystems in Changbai Mountains. The results showed that host species,

place on trunks, canopy density, altitude, inclination angle and the direction of the host trunks are the five

important factors influencing the distribution of epiphytic bryophytes.
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Table 1 Data of enviromental factors in 36 sites in main ecological systems in Changbai Mountain

(m) ( >15cm )
Sites Altitude  Canopy Main components of forests (including tree species and number of individual
(m) density Locations with diameter over 15cm)
1 740 0. 80 M+ (DO + (DO + (D)
740 0. 80 6)+ W+ 2)+ (D)

3 740 0. 80 (8)+ 2>+ (H+ (D)

4 740 0. 80 G+ 6+ (O+ (D)

5 740 0. 82 (6)+ 5+ 3+ 2)+ D

6 740 0. 65 3+ (4)

7 740 0. 65 9

8 1100 0.85 (12)+ 7+ 4+ (V)

9 1100 0. 80 G+ 3O+ 2)+ (2)

10 900 0. 80 G+ 3+ 3+ 2+ O+ (D
11 900 0.85 (6)+ G+ 2+ 3+ V)

12 1000 0.85 (12)+ 2)+ (DO + (H+ (D)

13 1000 0.85 4+ M+ 4)+ (D)

14 1210 0. 25 7

15 1100 0. 70 (10)+ 2+ 2>+ 2

16 1220 0.15 6)

17 1200 0.75 . ((71>>+ 4+ (4)+ 3+ D+
18 1000 0.85 5+ 4+ (H+ (2)

19 1960 0. 40 (8)

20 1830 0. 50 7+ 4)

21 1905 0. 50 6)+ (5)

22 1970 0. 50 (8)

23 1895 0.52 (8)

24 1680 0. 85 10+ (7 + 3D+ (D

25 1678 0. 66 3+ (H+ (H+ (@D

26 1580 0. 80 6+ )+ (DO + D

27 1440 0. 87 8+ (3) (2) (2) (D)

28 1500 0. 80 6)+ (5)+ 4)

29 1525 0. 87 5+ WD+ (3

30 1740 0. 60 (6)+ 4)

31 1700 0.75 7+ 4+ (3)

32 1520 0. 80 3+ 3+ 3+ 2>+ (O+ (D)
33 690 0. 70 42)

34 1200 0. 50 €3}

35 1120 0. 50 an

36 1945 0. 60 18)
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Fig. 1 DCCA two-dimensional ordination diagram of the relationships of 55 epiphytic
bryophytes with environmental factors in the main forest ecosystems in Changbai Mountains

* 1 2. Bryophyte species 1~55 are listed in table 2. bf: sel; ,dq: N
fh. Jq: sagd: ,hb. .hs: ,hp: Wy .mg: ,ml: ,sm; .8q:
syd: Wyl Lyl: ,zd . bf = Betula platyphylla. cl= Abies nephrolepis, dq= Populus us-

suriensis» Th= Betula castata,gd=position on the trunk, hb= altitude, hs = Pinus koraiensis, hp= Picea koraiensis, ly
= Larix olgensis. mg=Quercus mongolica ml= Pinus densiflora var. sylvestriformis, sm= Acer mono, sq= Fraxinus

mandshurica ,yd=canopy density, y{= Betula ermanii, yl= Abies jezoensis var. komarovii, zd=Tilia amurensis.
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2 DCCA
Table 2 List of bryophytes in the ordination plot of DCCA

Species No. Species
Dicranum japonicum Mitt. 29 Thuidium philibertii Limp.
D. scoparium Hedw. 30 T. pycnothallum (C.Miill. ) Par.

D. fuscescens Turn subsp. congestum

(Brif. YKindb. 31 T. cymbifolium (Doz. et Molk) Doz. et Molk
Dref C s s (Hedw.
4 D. majus Turn. 39 repanocladus uncinatus (Hedw. )
Warnst.
5 Fissidens dubius P. Beauv. 33 Brachythecium albicans (Hed. ) B. S. G.
6 F. osmundoides Hedw. 34 B. pygmaeum Tak.
7 Orthodicranum montamum (Hedw. )Loesk. 35 Eurthynchium eustegium (Besch. )Dix.
8 Muium heterophyllum (Hook. )Schwaegr 36 E. pulchellum (Hedw.) Jenn.
Myuroclad i jczii (Broszcz. ) Steer.
Mn[‘u}n 5]),'"()5”,” (VO‘T. > Schwaegr. 37 (yuroctada maximowiczi ( rOSZCZ ) teer
et Schof.
Plagiomnium drummondii (Bruch. et 18 Entodon sullivantii var. wversicolor fide
Schimp. ) T. Kop. R. L. Hu
P. cuspidatum (Hedw. )T. Kop. 39 E. luridus (Griff.) Jaeg.
P. maximoviczii (Lindb.)T. Kop. 40 E. scabridens Lind.
T'rachycystis flagellaris (Sull. lesq.
. rachycystis Jlagellaris (Sull. et lesq.) 41 Plagiothecium denticulatum (Hedw.)B.S. G.
Lindb.
T'. ussurienris (Regel. et Munck. )
ussurienris (Regel. e unck. ) 42 P. piliferum (Sw.)B.S. G.
T. Kop.
Drummondia sinensis C. Mll. 43 Breidleria pratensis (Hartm. ) Loesk.
Orthotrichum affine Schrad. ex Brid. 44 Callicladium haldanianum(Grev. ) Crum.
Leucodon sciuroides (Hedw.)B. S. G. 45 Pylaisiella polyantha (hedw.) Grout.
Homalia trichomanoides (Hedw. )B. S. G 46 P. facalata (B.S. G.)Ando.
Neckera pennata Hedw. 47 Hypnum hamulosum Bruch. &. Schimp.
Pleuroziopsis ruthenica (Weinm. )Kindb. 48 Gollania varians (Mitt. )Broth.
Rhytidiadel phus  triquetrus ( Hedw.
Anacamptodon latidens (Besch. )Broth. 49 wiidiadelphus - triquetrus - (Hedw. )
Warnst.
Habrodon piliferus Card. 50 Hylocomium splendens (Hedw. )B. S. G.
Pseudoleskeella nervosa (Brid. )Nyl. 51 Porella platyphylla(L. )Lindb.
Anomodon minor (Hedw. )Fuernr. 52 Plagiochila sciophila Nees
Haplocladium microphyllum (Hedw. )  _ Solenostoma  cordifolium (Hook. )
53
Broth. Steph.
Ly jum  sie i lk.
Haplohymenium sieboldii (Doz. et Molk.) 54 Trichocolea tomentella (Ehrh. )Dumort.
Dozet Molk.
H. Triste (Ces.) Kindb. 55 Apometzgeria pubescens Kuwah.
Herpetineuron toccoae (Sull. et Lesq. )Card.
DCA
s 1~5 15cm DCA 2, 2
4 b N N 4
b N Y N ’ 4
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3 DCCA
Table 3 Correlation coefficients of environment variables with the first two axes of DCCA

Environmental
factors

—0.6579 —0.4041 —0.5551 —0.6074 —0.3634 —0.3303 —0.2701 0. 0399 0.2296
0. 0618 0. 0685 0.1328 0.1021 —0.0309 —0.0765 —0.1119 0.1006 0.0772

0.4665 —0.0002 0. 6867 0.1812 —0.0195 —0.0381 0. 9046 0.0329 —0.4956
—0.2432 —0.0161 0.0751 0.0956 —0.0496 —0.0599 0.0174 0. 8021 0.1486

4 1~5 5 CZP)
Table 4 Coverages of the main bryophytes on trunks of Pinus koraiensis and other four tree species in site 1~5(%)
Pinus koraiensis Acer mono Tilia amurensis
Cover Cover Cover
Bryophytes Bryophytes Bryophytes
76.83 11.73 3.91 53.92 85.10 78.25 33.20 47.40 37.90
2.63 0.00 0.00 30.3 0.53 0.15 26.60 9.00  4.00
2.34 0.00 0.00 10.32  0.00  0.00 16.00 28.50 16.50
0.87 0.00  0.00 0.55 0.25  0.00 7.25 0.00 0.00
0.10  0.00  0.00 0.45 0.00  0.00 6.00 0.00 0.00
0.03  0.00 0.00 0.30  0.00  0.00 3.00 0.00 0.00
0.03 0.00 0.00 0.10 0.00  0.00 1.00  0.00 0.00
Fraxinus mandshurica Quercus mongolica
Cover Cover
Bryophytes Base Middle Upper Bryophytes Base Middle Upper

30.53 66. 87 59. 37 95. 00 0. 00 0. 00

25.53 7.00 0. 00 5.00 0. 00 0. 00

17. 67 4. 00 0. 00 3. 00 10. 00 5. 00

9. 00 0. 00 0. 00 2.00 5. 00 1. 00

7.00 0. 00 0. 00 1. 00 0. 00 0. 00

6.07 0. 00 0. 00

2.53 0. 00 0. 00

, 14 DCA 3. 3 s
’ ° ’ ° s1~5
’ s 1210m ) N N
( 5),
2\ 3 ., ’ b ’
( 3~5 ), 6.
b b
3.3 o
b 40 4 ’
o ( ) ( ),
’ ° ’ N oPitkiI’l
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Fig. 2 DCA ordination of individuals of tree species Fig. 3 DCA ordination of Pinus koraiensis in 14 sites
in site 1~5 based on coverages of epiphytic bryophytes based on coverages of epiphytic bryophytes
14 1. Note:14 sites are listed
in Table 1.
5 0

Table 5 Coverages of epiphytic bryophytes of Pinus koraiensis under different conditions

Altitude 740m Altitude 1210m
Cover Cover
Bryophytes Base Middle Upper Bryophytes Base Middle Upper
76.83 11.73 3.91 18.52 18.52 13.17
2.63 0. 00 0. 00 14. 81 0. 00 0. 00
2. 34 0. 00 0. 00 86. 4 0. 00 0. 00
0. 87 0. 00 0. 00 7.00 1. 64 2. 88
0.10 0. 00 0. 00 0. 00 22.16 7.01
0.03 0. 00 0. 00 5356 0. 00 0. 00
6 (&ZD)

Table 6 Water contents of trunk bark of some tree speciese under different conditions

Tree species Upper Middle Base

740m  ( ) on north slope at 740m.

Quercus mongolica 21.03 20. 52 47.05
Fraxinus mandshurica 23.51 24. 44 45. 68
Tilia amurensis 49.14 49. 80 64.76
Acer mono 20.77 39. 65 40. 20
Betula platyphylla — 6. 24 22.39
Pinus koraiensis 16. 07 18.07 23.09
1830m ( ) Betula ermanii forest on north slope at 1830m.
Betula ermanii 12. 98 13.08 19. 69
Larix olgensis 14. 82 18. 68 19. 87
1200m ( ) Larix olgensis forest on east slope at 1200m.
Larix olgensis 8. 44 11.27 19. 43

( 89~76° ) N s
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Fig. 4 Influences of inclination of trunk of Pinus densiflora

var. sylvestriformis on the distribution of Pylaisiella polyantha

s 5 30,70,100cm, 7.
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Table 7 Water content of trunk bark of Pinus densiflora var. sylvestriformis under different conditions
Different parts of trunks Upper Middle Base
Upright trunk 16.76 17.49 30. 69
Upperside of inclined trunk 22.11 24.56 66. 45
Underside of inclined trunk 16.76 17.01 17. 48
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