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icum, %8 vt s 3 8 Haplocladium microphyllum, 97 vt % 8 Brachythecium rutabulum, % vt 8 Taxiphyllum taxirameum
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Biodiversity and characteristics of ground bryophytes
in 11 parks of Nanjing

LU Jianguo, JING Lei
(College of Landscape Architecture, Nanjing Forestry University, Nanjing 210037, Jiangsu, China)

Abstract: The city park is an important component of urban green space system and one of the most abundant
areas of plants. As a part of the park landscape, bryophyte is easily ignored on account of its small size, and
thus the research on bryophyte is lagging behind the research on other plants. Based on the field work, 51
bryophyte species in 34 genera and 20 families were reported from 11 parks in Nanjing. Among them, 35.29
per cent of the species belonged to Pottiaceae, Bryaceae and Brachytheciaceae. The most common species were
Barbula unguiculata, Physcomitrium sphaericum, Haplocladium microphyllum, Brachythecium rutabulu, Taxi-
phyllum taxirameum and Haplocladium angustifolium. The number of bryophyte species in the 11 parks varied
from 3 to 30 and turfs were the main life form of bryophytes. The similarity of bryophyte species composition a-
mong different parks was low, which suggested the significant community diversity among these areas. Canoni
cal correspondence analysis (CCA) was used to evaluate the relationships between the various bryophyte
species and environmental factors in the 11 sample sites. According to the correlation coefficients of the envi-
ronmental variables with the first two axes, the environmental variables that influenced the distribution of the
main species were humidity, human disturbance, canopy density and distance to main roads. Human distur-
bance and humidity had the most significant impacts on the distribution of ground bryophytes. [Ch, 2 fig. 5
tab. 35 ref. ]
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kb SRR Z 4, PREE AL S T RS B AN, T BEAR ) D LS5 A AR ) 3R 58 A8 A i
BUR™, RBESR RIS E X AT TR Z MBI, PSS RAR AR UE I 5 S A )
(4 PRI 4 7RV T ECHABAE Y S oy B o R 2 x5 00 g RN 2 A T B A
WIEAT TR OCHITSE o TR AR e 2 20 Y SR A X PR TG e AR W UL, AR /NP8 Haplocladium micro-
phyllum Fyfge, FHAFPEE LI RN MHAEHENESE S T RARRNRMGET . B2, HEHEY
ey, REANESRGE DA S —8r . NIL, W58 & SRR B 2 FEEXT T O3 i 88 IR
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1 #F 58 KR BRI
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Table 1~ Survey of investigated sites in Nanjing City

s A Jir ) X b B R FA 15 1% W%  HETHEES/Mm AR F
Y /NI B X 32°04'N, 118°45'E 46 68 160 4
2 HEMHAR ZfE X 32°01'N, 118°47'E 60 80 200 4
3 LMSHASAE HEKX 32°00'N, 118°50'E 53 63 120 2
4 HEAZAR ZRIX 32°03'N, 118°48'F, 40 65 430 3
5 SRR X 32°02'N, 118°45'E 36 71 410 5
I 43 /NI UL 31°59'N, 118°41'E 18 57 200 3
7 BRAAR X 32°07'N, 118°39'E 70 70 150 4
8  FIhAk Wi X 32°06'N, 118°56'F 10 51 500 3
9 JuzmMASAE MEKX 32°07'N, 118°56'E 0 43 80 1
10 Pl ARk A NEX 32°27'N, 118°49'E 65 65 170 2
11 JUEWIA b LT X 31°55'N, 118°48'F 10 53 120 2

Pl AT R S g FR T, 80T HETI . BT T, 20RE L, 2, 3, 4,5
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3.1 BEEYFEAMK

MR 2GH: LSRN EREY 28 28 2 F, s 18 B 32 J&§ 49 #, &t 20 &
34 g 51 Fh o Fh2E Z 4L b T N GEFRL Pottiaceae (4 J& 5 F) . IL#E B} Bryaceae (4 J& 7 Fi) #l # &£ F}
Brachytheciaceae (3 J& 6 F1), & SR EHY 32.4%FLEFPEU 35.3% 3% 3 AR A0S0 2R B3 A9 3 I 14 52
TE b a0 o AEZ BT (ZT D) A& R 2EAG 6 B, 2324 1 ¢ Barbula unguicula-
ta, SLWE#EE Physcomitrium sphaericum, #IW:/NPIEE , Bt /NP &8 Haplocladium angustifolium, YR -7 #§
Brachythecium rutabulum T &¢ Taxiphyllum taxirameum

2 NI AEEHEMER
Table 2 List of bryophytes in 11 parks of Nanjing
TEAE R A8 20 A1

[0 it N AR N BRI Pielou 5957 £

Fes i He 3%
1 2 3 4 5 6 7 8 9 10 11

1 %89 & Plagiochasma rupestre A A S 4y 7R
2 W4k Marchantia polymorpha A Sy 750
3 i AETEAN&E Archidium ochioense A A AR T
4 B #E Pleuridium subulatum A A A A A ER
5 #4FBEE Ditrichum pallidum A JAAE TR
6 KHiiF#E Oncophorus virens A A A IS
7 K¥§&E Trematodon logicollis A A A A IS
8 Hh & & Dicranum scoparium A A JAAE TR
9 ML RUREE Fissidens crassinervis A A b5 A o0
10 /N #F Fissidens tosaensis A {4}
11 /N HE Fissidens bryoides A A A A i 70
12 WatRE&E Fissidens adelphinus A A A (g
13 B EE Hyophila involuta A A A T
14 /Nf#E Weissia controversa A A A T
15l %% Barbula unguiculata A A A A A A A A A A ER
16 /MMl O & Barbula indica A A A
17 x4l % Timmiella anomala A A A A A NAERY
18 #if"#E Funaria hygrometrica A A A AR HI
19 SLWi#E Physcomitrium sphaericum A A A A A A A A T
20  HARSLWi#E Physcomitrium japonicum A A AR A
21 UK H L IKEE Pohlia longicollis A A A A A AR
22 Y ELEE Bryum capillare A A A A AT
23 W EEE Bryum cellulare A JAAE TR
24 WAL EEE Bryum billarderi A MNAET
25  HE#¢ Bryum argenteum A A A A A JNAE TR
26 4 #ALEE Anomobryum auratum A AT
27 J§ & Brachymenium nepalense A N AE T
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Table 2 Continued

TERE 1P B 20 A

75 A A i Y
1 2 3 4 5 6 7 8 9 10 11

28 &) 4T #¢ Plagiomnium vesicatum A A R 75

29 % E KT Plagiomnium integrum A T bR 7

30 RMELTEE Plagiomnium acutum A A A A bR 750

31 403 &E Philonotis thwaitesii A A NS

32 4hiE#E Venturiella sinensis A A A A INAE A
33 B T #F Schwetschkeopsis fabronia A kil
34 gt /NP 6§ Haplocladium microphyllum A A A A A A A A A A ALY
35 B /NPIEE Haplocladium angustifolium A A A A A A A S

36 MR EE Claopodium prionophyllum A A A AE4um
37 Hi#E Sematophyllum subpinnatum A 2 41 7
38 BN T #E Brachythecium procumbens A A A A bl
39  DRMT5 & Brachythecium rutabulum A A A A A A A AR
40 PIK T & Brachythecium plumosum A A A A A ZEgim
41 BB EE Brachythecium campylothallum A LYY
42 BRI EE Rhynchostegium ovalfolium A 2 41 7
43wl L EE Eurhynchium savatieri A A5 4T
44 KABLEEE Entodon macropodus A S 0
45 REREEE Entodon luridus A A S 7
46 AI4E#E Entodon giraldii A A Sl 7y
47 4H#¥ Entodon cladorrhizans A A A Sl 0
48 it BELEE Pylaisiadelpha tenuirostris A A A SE 4T
49 @ HEF Taxiphyllum taxirameum A A A A A A A A A |
50 ERALREGF Duthiella flaccida A A A A AE LRI
51 fEM /N4 & BF Pogonatum neesii A IS T

Sk

BB LAk 20 AR 3 ENMEAES AR 4 BB A 2N S EEBIARE; 6. FHRAMARE; 7. BER
b5 8. Ak ; 9. ug A LR ; 10. %lll%ﬂ\/\l L1 JUe )2 Ll

32 EHEMSHMNN
HE 1 AT AR E SRR T 3~30 351 W PatrickiR %K 13

=

Fh, Shannon 8%k} 0.30~2.66, Pielou 5% N sor O S.hannonj’Wienerf'éiﬂZ ﬁ
0.27~0.78, LU BRI 14 AT P a4y g 25 ff] © Plelov S 15,
WA . R Z R (D=20, H'= £20] 2
LSO)A A 34, A BUEEARAT , BIkR £ 13 |, &2
3 BRI FR AR S L T A A B S 10 £
27.3% ., FEEATF 10~19 FARAL 44, 5 v
NEEMARE . EFSESAR. HEMAR T ) 3 4 5 6 7 8 9 10 11

N Y o  S/AS T S R R S P/ BN SY LI/ P i 4 5
JU S AT AR 25 B TR 8 2 el 1) 22 4 4 4 Bl 1IANBHGLEHY S HR
WAL (D<10, H'<1.08)., ZEFFEER 11 4 Figure 1 Diversity of mosses in 11 parks

AWEF, BRI AR SR m, LS AR b 1 2 BT e JRUA ] REREB ER IR 2 el
ARSI, BB S R, a8 (9 A AP 4R 0 T 2O TR 2 A5, L2 A 25~
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3.3 EEHEWHEMUES

HI 5 BERE v AU R BOR (G 3) e 11 A2 Bl & 86 10 v Ak R 800 ol A6 o MU R BOR T
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F0.3~0.5, 5 49.1% . oAbty AR el AP LR AR 2 el AR R R, O 0.645 JUL S T A= 2548 Pl FF- L 2R AR
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Table 3 Similarity coefficient of bryophyte communities from 11 parks in Nanjing

NG B3 1 2 3 4 5 6 7 8 9 10
2 0.39
3 0.44 0.32
4 0.47 0.30 0.16
5 0.41 0.52 0.36 0.45
6 0.63 0.61 0.38 0.46 0.33
7 0.51 0.52 0.31 0.41 0.28 0.47
8 0.33 0.35 0.52 0.35 0.36 0.31 0.21
9 0.17 0.31 0.22 0.17 0.25 0.20 0.18 0.33
10 0.64 0.56 0.44 0.51 0.41 0.60 0.57 0.32 0.14
11 0.48 0.44 0.26 0.24 0.48 0.48 0.26 0.24 0.18 0.41

YUl Lol dk e 20 YA 3 LRSS AR 4 AR Ak S5 SR Ak 6. R AR 7. BIRRA
bel s 8. LAk s 9. LS WS AR 10, PR AR b 5 11 JUIE 0 2 el

34 EFBSW

R 1L A bl s 8 AR G A S R (3R 2), 20l A AL . DAVAR TR L R . REIR T AN ST
H HAOSPEERE 6, R 11.8%, N 4HEER} Entodontaceae, #h%%F} Marchantiaceae 19 i &
Bl Aytoniaceae f04); MBI 24 F, 5 EFE 47.1%, F 20 HEEPR Bryaceae FIAEER] Potticacae f
Vi WiRHELA 4 Fp, 2 RUZEEFL Fissidentaceae fHY) ; BIARALA 3 F, 2 R AT & F} Mniaceae H 4] ;
AL 14 Fh, FEAFE P EER Thuidiaceae FlH &Rl Brachytheciaceae 45,

AN TR) AR T B B S AR ) TE 25 23 B Y 40 A DL L AR 4. 63.0% 11 A [ Hh 22 g3 A AR B I EE RPN,
36.0% 1 A e 2 50 A s B B GRS o S IL B L LS AT AR 2 B 0T e 8 e 7 e AR T AR A O AA
SEAUFNAC LAY, AR 57 A 25 2 el DU TE R AR B 5 D 28 40 A

4 AEAFNSHEEHET 11 AARNEH

Table 4  Percentages of different life form of bryophytes from 11 parks in Nanjing City

AbST CFRIAL ORI R RRRE SegUR || Apdgis CEEIE AER BIRED RPIRED R4
1 9.5 38.1 4.8 9.5 38.1 7 13.3 50.0 0.0 33 233
2 0.0 54.6 9.1 0.0 36.4 8 0.0 375 0.0 0.0 62.5
3 133 333 6.7 0.0 46.7 9 0.0 66.7 0.0 0.0 333
4 0.0 333 11.1 11.1 57.1 10 7.7 46.2 11.5 7.7 26.9
5 7.7 539 0.0 0.0 38.5 11 0.0 50.0 0.0 0.0 50.0
6 0.0 64.7 0.0 59 29.4

BT Lodbk s 20 A 3. ERE RS AR 4 BB aZIARE; S RGN 6. FEAMNE; 7. BHERRA
bel; 8. N2k 9. LSS AR; 10, FINERMR AR 11 Ui 2 b

35 HWHEEHBESHERNXR

B EERE )RR A0 A PRAS A AT O BRI R s X 11 A2 B AR s b Y 24 ol UL T B AR W) B
JL5 B2 RRE ST IR R 7 (3R 5) HEAT B XS B 43 A (CCA), 1B FP 53R R F R R IE (81 2) . 55 1 4
P Rl AE (B B2 R IR A IR 19 P= 0.01(P<<0.05), FHIHEFE5 Rl {5,

HiZe Sl & CCA P 1l R R A T4, IEASE 0.406 5, UiWIEH 1 filim 72 A
NTPA A B RS 2 MR, NIEMSK 0.668 4, HUUE AN T, MIEMRK 0.601 5,
YEWTEE 2 il b A7 0 E 39 A T P05 9 8

AN TR] B B Rl 20 25 PR I T B R A BT ATl o &1 2 e 1 S B SRR N T Z M e &R o Ui
F2Hy R (GEE), N EE, MOSHR AR BRI ,
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/N W R EE Claopodium prionophyllum (Sy) MIFI R H R 5 HETE5H 2 M HIFHNEXER
# Brachythecium plumosum (Sp) % Ay T4k (i 5% J7 3 , Table 5 Correlation coefficients of environmental variables
gm?ﬁlﬁ%%o fiéﬂ—ﬁg}g Timmiella anomala(Sn)—Ei?ﬁQz with the first two axes of CCA
Was . e HERE I 1 R A AR B e . B e B Hepslh fipp . R SETHEER AT
A ER . A SE b R A e R B A 2 AR TR R R
2 05159 06684 01846 06015
i PR BT A K o B IE &% Venturiella sinensts (Sy)
K & Oncophorus virens (Se) /3 i 5 £ THEEGE, 156 BT A0 283 41 ok 19 8 AT YL Usk, X 5% it &
R . 0T EEF Bryum capillare (Sy) , A 22 NEE Pohlia longicollis (S,), FiT #F Brachythecium
procumbens (Sx) , WM 45 &E Hyophila involuta(Sy) FIHH &% (Sis) Al 43 AT 7E 5 £ THEEIE M &, MRS
V5 YL 2 D18, TR Fhiis g,

4 i
ST 3ot S 11 A5 B AR 5 R 0.8 aTh
A Yo, EEEHIYILE 20 B 34 J§ 51 Fh,
JUHE K 2 B, BE2K 40 Bl 5N 0.6
BV 1330 6 40507 B A BL L T ol
EERN K R AT, T RE R B . Sa S,
Wi . —REBI AR KZ REE = ook x
AR, WEHRARE . HEWARS, A
WRPEHHE, ARER, BEHE T 0
BTSN CRBAAE
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. RGO ROT R T s sy |
AR Ko B0 5 5P T DR A '
YL REPE Y, Bk Shannon ZREFERSHOR o o
=, ziﬂté}%‘[ﬁf 1.2 E, #aaEE —0.6 —0.4 —0.2 0 0.2 0.4 0.6 0.8 1.0
23K 5 2.0, VL2 R0 B A PR S B HE A2
B, HP 2 REVERS RUR B IO B R A M2 ERb s AL 5 RS R A

CrF SO X PR 7 2 2R Figure 2 Relationship of main ground bryophytes with their environmental factors
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fii s FUEERL . HEERLAIAGERL A9 BT M RAE TS R A 24 04, B TP I e SR e, 5
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TS LT IERGE HIX, OAT DU D 416 7 T8 s S0 A0 119 3 B A
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