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Abstract. Phylogenetic diversity contains pedigree relationships and evolutionary information
among species and can reveal evolutionary differences among species, which is of great
significance for studies on bryophyte community diversity at the micro level. In this study, we
explored phylogenetic diversity of bryophytes on four different growth substrates ( rotten wood,
rocks, tree trunks, and soil) in a 1 hm? plot of Baiyun Mountain National Forest Park in
Luoyang, Henan, China. We analyzed the effects of topography and light on bryophyte
pedigree diversity in different substrates and explored the causes of bryophyte phylogenetic
diversity variation in different habitats. Results showed that the phylogenetic diversity of sall
bryophytes was the highest, while that of tree epiphytes was the lowest. The phylogenetic
diversity of rotten wood bryophytes was significantly correlated with slope, canopy coverage,
and average leaf inclination. The phylogenetic diversity of soil bryophytes was significantly
correlated with total light transmittance, scattered radiation under the canopy, and total direct
radiation under the canopy. The phylogenetic diversity of rock bryophytes was only correlated
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with unevenness. The phylogenetic diversity of epiphytic bryophytes showed no significant
correlation with topography or light. At the same time, light and topography showed significant
correlations, with both playing a role in bryophyte pedigree diversity through complex
interactions. Studying the effects of different growth substrates on phylogenetic diversity can
deepen our understanding of the relationship between bryophyte diversity and habitat from the
perspective of phylogenetic relationships and provide a reference for future conservation of

bryophyte diversity.
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Fig. 1 Topographic map of 1 hm? fixed monitoring
plot in Baiyunshan National Forest Park
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Table 1 Overview of topographic factor forest canopy light factors in 1 hm? plot of Baiyunshan National Forest Park

Ak H/IME FoRME FHE

Variable Minimum Maximum Average

P Aspect 1.67 359.99 140.03
Y Slope (°) 4.46 41.22 21.41
i34 Elevation (m) 1567.23 1591.73 1578.66
U4 Convexity (°) -13.94 14.38 0.54
BIEG I Total light transmittance 0.00 0.43 0.17
2 N SRS Scattered radiation under canopy (mol - m™ - d™) 0.00 1221.00 522.23
T JE T B R ST Total direct radiation under canopy (mol - m™ - d™') 0.00 9932.00 3903.03
= T Canopy coverage 0.00 0.93 0.67
T FE 4L Leaf area index 0.00 4.72 1.87
SR Average leaf angle (°) 0.00 85.00 40.12
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Table 2 Bryophytes species in 1 hm? plot of Baiyunshan National Forest Park
Yy R Yy R
Species Frequency Species Frequency
iﬁ’fﬁ‘aiﬁ? Sematophyllum subhumile (Mull. Hal.) M. 3 I+ #E Schwetschkeopsis fabronia (Schwagr.) 10

Fleisch. Broth.

W5 SR Z B EY Haplohymenium triste (Ces.) Kindb. 16 U4 KEE Pylaisia speciosa Wilson ex Paris. 13
WHF OEE Trichostomum tenuirostre 4 MEEE Pseudobryum cinclidioides T. Kop. 10

(Hook.& Tayl.) Lindb. P32 LT#E Mnium thomsonii Schimp. 23
i1 #¢ Pleurochaete squarrosa (Brid.) Lindb. 4 V-3 JEff#E Gammiella panchienii B. C. Tan & Y. Jia o
ks B }T#E Plagiomnium maximoviczii 19 ex B. C. Tan.

(Lindb.) T. Kop. SERAT#E Mnium laevinerve Cardot. 18
W F#¥ Boulaya mittenii (Broth.) Cardot. 1 et B R8¢ Cirriphyllum cirrosum ( Schwagr.) 3
M EE Plagiothecium nemorale (Mitt.) 50 Grout.

A. Jaeger. FUR#E Myuroclada maximowiczii (G. G. Borshch.) 9
MR #E Gollania clarescens (Mitt.) Broth. 3 Steere & W. B. Schofield.

IRAY K Bk #  Rhynchostegium pallenticaule Mull. 5 WIEHPELT 8 Trachycystis ussuriensis (Maack & 14
Hal. Regel) T. J. Kop.
T IKEE Homomallium connexum o4 U S Heteroscyphus argutus (Reinw. , o4

(Cardot) Broth. Blume & Nees) Schiffn.

HRiF/N4: k8§ Pogonatum inflexum " [Rl3i#E Homalothecium sericeum (Hedw.) Schimp. 27

(Lindb.) Sande Lac. IR EE Wikia deflexifolia Crum. 33
&R Pylaisiadelpha yokohamae 145 %‘ﬂf%:«’f.‘ﬁ% Pylaisiadelpha tenuirostris ( Bruch & 67

(Broth.) W. R. Buck. Schimp. ex Sull.) W. R. Buck.

S A MR #E Bryhnia brachycladula Cardot. 7 BT #E Brachythecium rivulare Schimp. 10
£ /N E#% Dicranella heteromalla 13 ML EITEE Rhizomnium striatulum T. J. Kop. 6

(Hedw.) Schimp. M2 #E Gammiella tonkinensis (Broth. & Paris) 9
Z 85 8¢ Brachythecium buchananii 4 B. C. Tan.

(Hook.) A. Jaeger. et &€ Atrichum angustatum (Brid.) Bruch 2
JEf&E Gammiella pterogonioides Broth. 23 & Schimp.
wRUBHE Fissidens geppii M. Fleisch. 15 et/ NP#E Haplocladium angustifolium (Hampe & 1
K AX 8% Didymodon tophaceus (Brid.) Lisa 3 Mull. Hal.) Broth.

JKEE Hypnum cupressiforme L. ex Hedw. 18 NG K #E Pogonatum aloides (Hedw.) P. Beauv. 21
Rt RUBEE Fissidens Taxifolius Hedw. 10 FH: T #E Brachythecium campylothallum Mall. Hal. 42
RIELTEE Plagiomnium cuspidatum 8¢ Herpetineuron toccoae (Sull. & Lesq.)

(Hedw.) T. Kop. o8 Cardot. 15
Rt HEE Anomodon giraldii Mll. Hal. 25 - RlEm i EE Campyliadelphus stellatus (Hedw.) 6
fRIELEE Wijkia hornschuchii 04 Kanda.

(Dozy & Molk.) Crum. PEIT#E Trachycystis microphylla Lindb. 5
SR8 Pylaisia polyantha (Hedw.) Schimp. 45 PIKFE#E Brachythecium plumosum (Hedw.) g
HaL2#E Actinothuidium hookeri (Mitt.) Broth. 8 Schimp.

HIRIT#E Plagiomnium rhynchophorum 5 R M-E kT #% Plagiomnium vesicatum T. J. Kop. 2

(Harv.) T. J. Kop. KAH2E%E Entodon macropodus (Hedw.) Mull. Hal. 21
EMHEE Hyophila involuta (Hook.) A. Jaeger. 6 KM8% Plagiothecium succulentum (Wilson) 5
YH#E Entodon cladorrhizans (Hedw.) Mull. Hal. 7 Lindb.

[ £ WkEE Eurhynchium latifolium Cardot. 45 K& Brachythecium populeum (Hedw.) 55
i8¢ Taxiphyllum taxirameum o5 Schimp.

(Mitt.) M. Fleisch. MR #E Orthothecium intricatum (Hartm.) 4
ERFFEE Brachythecium piligerum Cardot. 13 Schimp.

TREKHEEE Grimmia pilifera P. Beauv. 3 e EH S Frullania sinensis Steph. 23
£ JK#E Eurohypnum leptothallum 44 ALk B Gollania ruginosa (Mitt.) Broth. 43

(C. Muell.) Ando. 4 H. & Frullania ericoides (Nees) Nees & 11
MR E Trocholejeunea sandvicensis 12 Mont.

(Gott.) Mizut. 4 O & Trichostomum crispulum Bruch. 5
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Fig. 2 Genetic relationship and abundance of bryophytes on different growth substrates
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Fig. 5 Correlations between bryophyte phylogenetic diversity and environmental factors on
four different growth substrates
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