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Bryophyte composition and diversity within anthropogenic habitats in a
residential area of Chongqging municipality city
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College of Life Sciences, Chongging Normal University, Chongging 401331

Abstract: Little is known about bryophyte composition and diversity in habitats created by residential areas.
Ours is the first study aiming at gathering baseline information on the bryophyte flora of Chongging munici-
pality city and providing a scientific basis for evaluation of environmental quality and bryophyte adaptability
in residential environments. Based on extensive field work, 84 bryophyte species in 33 genera and 19 fami-
lies were reported from 23 residential areas in nine districts of Chongging. Of those, 39.28% of the species
belonged to Pottiaceae and Bryaceae, and most of them grew on soil. The most common species were Fis-
sidens bryoides, Haplocladium microphyllum, Hydrogonium majusculum, Taxiphyllum taxirameum and
Aneura pinguis. The number of bryophyte species in these 23 residential areas varied from 5 to 25. The simi-
larity of bryophyte species composition between different residential areas was very low, suggesting the
presence of distinct habitats and a high diversity among these areas. Turfs were the main life form of bryo-
phytes that we observed. Canonical Correspondence Analysis revealed that the number of residents was the
most influential factor in terms of the bryophyte species composition and diversity, followed by the area of
green space. Our results suggested that, within cities, residential areas contain important environments for
bryophytes. Observed differences in bryophyte composition among residential areas may be attributed to spa-
tial background, urbanization, microhabitat and human disturbance.
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Table 1 Bryophyte diversity from 23 residential areas in nine districts of Chongging

ETRS ITHIX ANEE N B E# ¥ Shannon-Wienerdg 4
No. District Name Family Genus Species H'
1 EUR X Banan District TS B EN%: Dihaobananyinxiang 6 8 11 1.04
2 [ X Banan District K3k Hengdacheng 11 16 21 1.32
3 [ X Banan District Rl Ronghuibandao 7 12 15 1.18
4 Jufi X Beibei District 4 b R AE Hualibeiquanhuayuan 10 16 25 1.40
5 K¥EMX Dadukou District K EE#S Jintiankangdu 10 13 1.11
6 {L4EIX Jiangbei District AL [E X% Huayubeiguofengguang 5 7 10 1.00
7 {T4EIX Jiangbei District IS 4% ¢ Pengrunlanhai 10 15 1.18
8 JLEIX Jiulongpo District 4RG3 KRB Jinkexichengdayuan 9 15 1.18
9 JulEBE X Jiulongpo District &R} =K # Jinkeyunhutiandu 11 12 19 1.28
10 JUed X Jiulongpo District WM& K43 Xiexintianjiaocheng 9 10 15 1.18
11 Mi#X Nan’an District HEfE [ 43111 Kangdeguohuishan 8 10 12 1.08
12 Mi#X Nan’an District ARAFK I Donghaichangzhou 8 11 16 1.20
13 FEX Nan’an District B 100[E FrBis Yangguang 100 guojixincheng 5 7 8 0.90
14 R X Nan’an District TAEEER Yunengguoji 12 14 16 1.20
15 VHEEHIX Shapingba District #2524 ¥ IX. Huayujinshashidai 5 7 0.85
16 YPFHIX Shapingba District  #52pk A Huayulinguanyashe 5 7 0.85
17 VEEHIX Shapingba District ¥ iE A4 Lanxigudi 8 10 1.00
18 kX Yubei District RFIF AL Baolixiangbinhuayuan 9 10 14 1.15
19 kX Yubei District JeiB/K R Longhushuijinglicheng 6 6 11 1.04
20 jAdbIX Yubei District I-f 75 Shangpinshiliu 10 15 23 1.36
21 IirHIX Yuzhong District 5= 3% Jiahuaxincheng 7 10 1.00
22 IirX Yuzhong District LY LTINS Lanbohongchenglijing 3 5 0.70
23 WX Yuzhong District FN/KTE 5 Lishuijingyuan 13 16 1.20
ST Total 19 33 84




02 %

%t ¥ % B M Biodiversity Science

60 1£0 €0 Ladl] ££°0 1€°0 €0 LI'0O #FO 80°0 €0 670 ero Lo 900 97’0 8¢°0 8T0  pE0 97’0 170 LED €T
L0 vlo sT0 1o LT0 L0 €0 610 0 6C0 o og0  sTo o 010 01ro LTO o 0zo 0T'0 80°0 sT0 [
810 80 o o0 PT0 ¥T0 8E0 o S0 90 ¥T0 PEO 80°0 ¥To 090 &0 pE0 ¥To 61'0 620 1T
¥To LTO 080 0TO  0T0 LE°0 90°0 1€0 LI'0 970 70 120 LEO 810 o 670 o 1¥0 vco 0t
80 8£°0 o €0 TS0 IT0  0£°0 [} €0 070 80°0 1€°0 LSO 0570 £€°0 8€°0 8870 9¢0 ol
050 8€0  ol'0 0970 9€£'0 L0 ¥§0 8T0  9¢0 rE0 10 €0 w0 9%0 S€°0 9t'0 ¥To 8l
L¥0 SE0 880 o €0 9¢0  0¥'0  8T0 91°0 ¥To 0£0 970 €00 o wo 610 Ll
620 €0 LT0  9T0 o LTo €0 810 LT0 o 0g0 cTo 810 60 o 9l
SE0 LTO LTO o LTo £T0 S 81’0 vco o oro €10 LT0 10 €0 |
L0 8€0  ¥9°0  TEO  OF0 6£0 6£°0 80  ¥E0  ¥E0 6£0 80 0€0 ¥
€0 0T0 970 TTO 9T0 L0 o 6l'0 810 SE0 8T°0 Ay €l
&0 680 PE0 0 o Sro 8C0  ¥E0 6£°0 [all] o l
LEO 610 TTo LEO LTO 0 0 LEO wo 60°0 I
670 LT0 €e0 91’0 10 cTo €80 €e0 €0 ol
1t'0 ¥T0 870 sTo e 6T0 SE0 €ro 6
£eo 0 170 070 LT0 £€°0 sro 8
e 670 ce0 0z'0 £€°0 800 L
&0 0F0 ¥T0 ST0 80 9
L¥'0 9¢£'0 1#0 10 <
SE0 60 wo ot
Ll 8¢°0 €
610 [
44 1T 0z 61 81 L1 91 <l ! €1 Cl 11 0l 6 8 L 9 S ¥ £ z 1

586

*1 2]qe] ur 3ot} 0] puodsaLIod SBAIE [BIUAPISAI AY) JO $ap0o 3y | ‘FuibSuoy)) jo s1o1nsip duru Ul seare [eNUAPISAI ¢7 wolj saptunuiuod LydoLiq Jo sjualdiygaod Lue[us ay] g qeL,

IZESHNIBERNHEREBBI AN EHLOIAYMELE ¥



55 5 3

PeARMERTAHE: TP IR DR /N XCE SR 2 587

#3 AREFREHEERETWX2IMEE/NXHBIES
Table 3 Percentages of different life form of bryophytes from
23 residential areas in nine districts of Chongging

s AR AZZUM SPERY BRI AR
No. Turfs Wefts Mats Dendroids  Annuals
1 45.45 45.45 9.09 0.00 0.00
2 71.43 19.05 9.52 0.00 0.00
3 66.67 26.67 6.67 0.00 0.00
4 40.00 40.00 12.00 8.00 0.00
5 53.85 38.46 7.69 0.00 0.00
6 20.00 80.00 0.00 0.00 0.00
7 33.33 53.33 13.33 0.00 0.00
8 73.33 6.67 20.00 0.00 0.00
9 52.63 31.58 15.79 0.00 0.00
10 40.00 26.67 33.33 0.00 0.00
11 66.67 25.00 8.33 0.00 0.00
12 62.50 37.50 0.00 0.00 0.00
13 87.50 12.50 0.00 0.00 0.00
14 43.75 43.75 12.50 0.00 0.00
15 57.14 14.29 28.57 0.00 0.00
16 42.86 42.86 14.29 0.00 0.00
17 40.00 50.00 10.00 0.00 0.00
18 42.86 50.00 7.14 0.00 0.00
19 45.45 45.45 9.09 0.00 0.00
20 47.83 39.13 13.04 0.00 0.00
21 20.00 60.00 10.00 0.00 10.00
22 0.00 80.00 20.00 0.00 0.00
23 37.50 56.25 6.25 0.00 0.00

NMX 45 W1 The numbers of residential area see Table 1.
de
S
Area of green space
ALRITIR
13 14 Year 56 10 23
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Fig. 1 Relationships of bryophyte communities with con-
struction background from 23 residential areas in nine districts
of Chongging. The numbers of residential area see Table 1.
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TS et 5 /N DX R AR B 1) S vk o AAATHBL: R4
KE(FR2), Bk ERB N EE, ZHER . X
A 65 TR XA % 1) B B PR B (9] PRV AL
Fro 2 b B 55 ) A5 AR 2 /N X BT AEAT BUX (1388 71 4k 7K
I ZE R AR KR

YK 22 B0 HERE ) 1R B LT B XA B
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FON, BB T & /NX PRI A, il
SIS . OSSR . IS KR IR
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IS T 3AN PR 7 v, AT 7 300 o5 B A B B 22 K
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) LA 3-9%F, S5 MR Ak IE B AH XS [ 5, Bl 4
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Table S1 The information of 23 residential areas from nine districts of Chongqing

H'5 ATEIX /N AR PEYRE AR (%) EWN) 2% (E) W H
No. District Name No. of Area Rate of green Latitude Longitude Completion
residents space date

1 EEIX A LEIE 1,158 83,637 35 29°2226.61" 106°3121.96"  2008.05
2 EEIX e 10,000 453,846 33 29°27'43.14" 106°33'13.06”  2010.01
3 EEFX e 1,252 1,666,667 42 29°27'36.33" 106°31'6.93" 2010.03
4 B S Ak R AR 1,600 119,048 30.5 29°49'43.74" 106°24'44.48" 2009.07
5 R HIX PN 1,800 66,777 35.8 29°28'22.44" 106°28'27.09" 2006.12
6 TALX LS S [AES) 3,700 14,827 35 29°33'40.33" 106°30'17.63"  2009.06
7 L IS i) v 6,000 256,000 41.9 29°33'44.82" 106°31'37.22" 2010.04
8 FLIEBE X SRIPEIA B 3,500 125,786 37 29°30'10.58" 106°28'41.42"  2009.12
9 Juled X SR SRS 4,020 177,778 40 29°30'34.24" 106°28'58.01”  2009.09
10 JLIEEIX P Rk 1,654 84,951 46 29°30'38.41" 106°28'28.93" 2009.11
11 FREX FREAEE 2511 7,000 162,500 56 29°31'39.25" 106°34'32.46"  2009.12
12 X LR 1,502 97,826 30 29°34'29.56" 106°36'5.84" 2007.12
13 MRX B 100 B 73k 7,444 478,088 35 29°34'25.20" 106°33'13.17"  2009.12
14 BMRX e E b 4,560 286,668 41 29°29'43 35" 106°34'9.45" 2008.03
15 VREEHIX EFLEVIAR 4,000 208,333 33 29°3324.60" 106°28'40.99”  2011.09
16 YPEEHIX AR SR A 1,339 93,366 66 29°33'52.30" 106°26'41.52"  2006.12
17 YRR VR Hb 929 278,846 50 29°32/59.58" 106°26'55.84"  2009.01
18 dbX 1A FAE A b 4,600 126,459 30.8 29°35'51.23" 106°32'53.75"  2009.12
19 AL T 7K R 3,800 136,068 60 29°36'4.78" 106°30'9.50" 2005.06
20 AbIx ST AN 4,400 101,052 35.2 29°35'21.47" 106°32'47.22"  2010.04
21 b X ABSEY 1,948 38,429 35 29°32'28.69" 106°30'48.36"  2007.06
22 T X = AR p 1,036 48,888 40.9 29°32'21.78" 106°31'31.54" 2007.08

23 X N 7K 35 40 900 33,529 41 29°31'36.51" 106°31'19.96" 2011.07
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&2 BREHRARBMEENXBHEVEZR@FZEHFRAKNXER, RAXPRIEHERIPEHES)
Table S2 The bryophyte checklist of 23 residential areas from nine districts of Chongqing. Numbers behind the species correspond to
those residential areas in Table 1.

. Amblystegium serpens var. juratzkanum (Schimp.) Rau & Herv. Mi-#£20, Hit-aR}, 25418

. Amblystegium varium (Hedw.) Lindb. 2 %MlI-##20, Mim-##k}, 8418

. Aneura pinguis (L.) Dumort. ZEJ7 &2, 4. 5. 7. 8 9. 10, 14, 16 17, 18, 20, LENEEL, P4l

. Barbula amplexifolia (Mitt.) A. Jaeger #EM-HIO#£10. 13, M#EERL, MR

. Barbula rigidula (Hedw.) Milde filH-# I18$20, ABERL, MAER

. Brachymenium exile (Dozy & Molk.) Bosch & Sande Lac. #F4%% H##1. 2. 3. 4. 5. 8. 12, 13, 18, LL&ERl, MEEA
. Brachythecium brotheri Paris FIKF#E4. 7. 12, 20, H#iRl, g

. Brachythecium fasciculirameum Miill. Hal. £ K5 #%18, & &ER, Ag4U

. Brachythecium glareosum (Bruch ex Spruce) Schimp. Fi#h##E10, HER, LU

10. Brachythecium helminthocladum Broth. & Paris FHk; 75484, # &R, 20418

. Brachythecium kuroishicum Besch. 4§ &7, #&ffRl, 4R

. Brachythecium moriense Besch. & #£1. 12, 20. 23, H&FRL AL
. Brachythecium plumosum (Hedw.) Schimp. BI4% 5817, 18, HERL &
. Brachythecium populeum (Hedw.) Schimp. KM &2, HERl, 48
. Brachythecium procumbens (Mitt.) A. Jaeger EJB 5 #£7, FaERl, LM

. Brachythecium pulchellum Broth. & Paris ##1. 10, H#Al, 4

. Brachythecium reflexum (Starke) Schimp. 5 #£3. 8. 9. 14, 18, H#EER}, AL

. Brachythecium rutabulum (Hedw.) Schimp. UM ##5. 12, H &Rl 32410

. Brachythecium starkei (Brid.) Schimp. M3t &E17, HEER}, 4

. Brachythecium subalbicans Broth. Y ZK (A& #£10. 12, 22, #H#ERL, AL4A

. Bryum algovicum Sendtn. ex Miill. Hal. kI8, FaERE, MR

. Bryum apiculatum Schwigr. TR E##20, BEERL, AHER

. Bryum argenteum Hedw. ELB¥2. 8. 20, HERl, MM

. Bryum caespiticium Hedw. MZEE&E4, 7. 8. 9. 12, 13, 18, HERL, MAER

. Bryum calophyllum R. Br. UNH-EL8&F9, FL#¢R}, MAERY

. Bryum dichotomum Hedw. XUf4EL&§S, EL&$Rl, MAER

. Bryum lonchocaulon Miill. Hal. HIM-ECE#2, 3. 4. 11, 12, 14, 18, 19, 20, 23, HEER}, MM

. Bryum pallens Sw. AKHECEE9, TL&ERL, MAER

. Bryum pallescens Schleich. ex Schwigr. FOE A2, 4. 5. 11, 19, HER, AL

. Bryum pseudotriquetrum (Hedw.) G. Gaertn., B. Mey. & Scherb. 8l =% FL#%20, E R, AER

. Bryum salakense Cardot Ll KM Z 44, BLaER}, MEER

. Claopodium aciculum (Broth.) Broth. B&iHBRFI&E6. 13, 21, P&k, 4R

. Claopodium gracillimum (Cardot & Thér.) Nog. 4ilJfkPI6E4, PIBERL, 2r4lA

. Dicranella varia (Hedw.) Schimp. /N #E2, 7. 8. 10, 11, 12, 14, Hi2EARL, AER

. Ditrichum pallidum (Hedw.) Hampe #%4-E#£8. 9. 14, /- B#EEl, MER

. Entodon sullivantii (Miill. Hal.) Lindb. 7 3648%£19, B8R}, PR

. Entodon viridulus Cardot ZEM-45%#10, 4H&FR}, P4H2H

. Eurhynchium eustegium (Besch.) Dixon ‘RI-SEBEE2. 7. 9. 16, 20, FHfkl, AL

. Eurhynchium kirishimense Takaki f12R3€15#£20, F#ERl, w4

. Eurhynchium laxirete Broth. i/ 325 %84, 6. 7. 20, 23, HERl, LA

. Eurhynchium savatieri Schimp. ex Besch. % H-3&k &4, 9. 12, 14. 16, 22. 23, FH&ERl, LM

42. Fissidens bryoides Hedw. /NAUZ&EL. 2. 3. 4. 5. 6. 9, 104 11, 12, 13, 14, 15, 16+ 17, 18, 19, 21, KJ=B&ER}E, A
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43. Fissidens cristatus Wilson & Mitt. i #23, HBHER], MR

44. Funaria attenuata (Dicks.) Lindb. Bem-af/=##2. 3. 9. 13, #raifkl, AR

45. Funaria hygrometrica Hedw. #/%#%2. 8. 9. 11. 12. 14, 18. 20, #Ar &gl MR

46. Gymnostomum aeruginosum Sm. #1415 14E1. 3. 13, A#ERL, AR

47. Gymnostomum calcareum Nees & Hornsch. 7. 20, A#ERL, MR

48. Haplocladium angustifolium (Hampe & Miill. Hal.) Broth. BkM/NPI#£1, 6. 91 14, 15, 17, 19, 20, 21, 22, 23, P&k},
A

49. Haplocladium microphyllum (Hedw.) Broth. ZHH-/NPI%#2. 3. 4. 5. 6+ 7+ 9 10, 11. 12, 17, 18, 19, 21. 22, 23, }
R}, AR

50. Haplocladium strictulum (Cardot) Reimers ZRW/NPI##4. 5. 6. 7. 11, 14, 18, 19. 21, PI##R}, Rgim
51. Homomallium connexum (Cardot) Broth. ZVFEK#E23, KEERl, 274U

52. Hydrogonium consanguineum (Thwaites & Mitt.) Hilp. F§lV A7 &K &7, 8. 15, M&ERL, MR

53. Hydrogonium gangeticum (Miill. Hal.) P.C. Chen. Pl f1K#§19, M&ERL, MEER

54. Hydrogonium majusculum (Miill. Hal.) P.C. Chen KM fiK##2. 3. 7. 8. 105 11, 12, 13, 14, 15, 16, 17. 18, 19. 20.
23, MR AR

55. Hymenostylium recurvirostrum (Hedw.) Dixon 4405 18%1, Ma#Rl, Mgem

56. Hyophila propagulifera Broth. ZFIRHIEEL. 5. 16 23, MEER}, MWLM

57. Hyophila rosea R.S. Williams {eiR{EHLEE4, 23, MEER}, MAER

58. Hypnum fertile Sendtn. £ #{/K#4. 6. 9, KEFL, LM

59. Marchantia emarginata Reinw., Blume & Nees #2JHbER4. 9. 10, 20, 21, HbERR}, P47,

60. Marchantia paleacea Bertol. fHZMHE2. 8. 9. 15, HuEFRl, P4

61. Marchantia polymorpha L. HuE%7. 10, 11, 14, HAERFR}, P4

62. Philonotis mollis (Dozy & Molk.) Mitt. ZZH-F&£2. 12, BR#ERE, MR

63. Philonotis turneriana (Schwigr.) Mitt. 4iMZ##2. 10, 12, 17, 20, BR&ERL, AR

64. Physcomitrium coorgense Broth. S ZBi#E8. 11, 14, 15, W #EEk}, MR

65. Plagiomnium acutum (Lindb.) T.J. Kop. JRM-&EJ%] ##4, $E4T#Rl, BPIRTY

66. Plagiomnium medium (Bruch & Schimp.) T.J. Kop. £ #4154, S48k, MoK AY

67. Pohlia cruda (Hedw.) Lindb. 2 /E£2JR##3, 17, 20, E&EEL, MR

68. Pohlia elongata Hedw. #2/R#¥8. 9. 12, FL&ERL, MEER

69. Pohlia sphagnicola (Bruch & Schimp.) Broth. K% JR#E11, HERL MEER

70. Racopilum aristatum Mitt. BREMNIEE4. 11, 14, 16+ 17 18, 21. 23, HAIEER}, 2548

71. Reboulia hemisphaerica (L.) Raddi A#i%%1. 3. 4. 8. 10. 15. 20. 22, SR &R}, P4Hm

72. Riccia fluitans L. X k#5121, BER), —H4H

73. Sematophyllum phoeniceum (Miill. Hal.) M. Fleisch. ¥ (t47#¥23, HRafRl, TA4liA

74. Taxiphyllum aomoriense (Besch.) Z. Iwats. ZNJMkH-##3, KEFRL, 2r41M

75. Taxiphyllum giraldii (Miill. Hal.) M. Fleisch. BePG®§nT&£1. 5. 6. 14. 19, 23, JK##fR}, TP

76. Taxiphyllum taxirameum (Mitt.) M. Fleisch. M #£1. 2. 3. 4. 5. 6. 7. 14, 18, 19, 20, 21, 23, K#EEl, TR
77. Timmiella anomala (Bruch & Schimp.) Limpr. & ZH#§3, M&ERL, MMM

78. Timmiella diminuta (Miill. Hal.) P.C. Chen /M #5823, MEERE, MAER

79. Trichostomum aristatulum (Broth.) Hilp. ex P.C. ChenT“R B [14%3, 9. 10, MR, AAER

80. Trichostomum brachydontium Bruch B #E2. 3. 4. 5, M&ERL, MEER

81. Trichostomum tenuirostre (Hook. & Taylor) Lindb. %34 E &5, 8. 9. 21, M&#ERl, MR

82. Weissia exserta (Broth.) P.C. Chen ZRIV/Mi#E4, 5, MEERL, MR

83. Weissia longifolia Mitt. 4§/ NA#EE2, 4. 6, MEERE, MEER

84. Weissia planifolia Dixon [&M-/NA#E2. 20, A#EERL, AR
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