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Abstract: This paper studies the diversity of Lejeuneaceae species in Anhui Province

based on field data collections and literature review. Our study reveals the occurrence of 46

species in 11 genera of Lejeuneaceae in Anhui Province, including one newly recorded genus

(Myriocoleopsis Schiffn.) and 10 newly recorded species. The genus with the largest

number of species is Lejeunea (12 spp.) and the second largest genus is Cololejeunea (10
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spp.). Floristic analysis shows that tropical elements are the most prevalent among Anhui

Lejeuneaceae flora with 27 species, accounting for approximately 58.7% of the Lejeuneaceae

species in Anhui Province. East Asian elements, the second most prevalent group, with

13 species accounts for approximately 28.3% of the total number of species. The optimal

habitat conditions for most Lejeuneaceae are low mountainous and ravine areas below 400

m as well as alpine areas above 1 600 m. Four epiphyllous liverwort species are newly

reported from Guniujiang Nature Reserve in Shitai County. The distribution of epiphyllous

liverworts in Eastern China therefore extends north of latitude 30◦N. We also analyzed the

status of epiphyllous liverworts in this area.

Keywords: liverworts; epiphyllous liverwort; new record; Lejeunea; Cololejeunea

0 Ú ó

)Ôõ�5�)Ô]
´<a6±)�Ú�¬uÐ�Ô�Ä:, ��X�¥íÿ�C

z9<a¹Ä�K�, )Ôõ�5�±c¤�k��ÝÔ�, 
Ô�)Ôõ�57,¬Úå

<a)��uÐ����Å[1]. �Ô´)Ôõ�5�Ø%|¤Ü©, ´<a9Ù¦)Ô6±

)��Ä:. ¦+���Ô3��Yè6�9�±)�XÚ²ï�¡u�4Ù­���^,

���p��Ô¥«a�õ�a+��, Ùõ�5�o%�4�/�À.

[��� Lejeuneaceae ´�a�Ô�¥������, T��ÔÌ�©Ù39�Úæ

9�/«�äZ!ä{Ú�¡L¡, �ê�±)u {!@7!ñ¡½èL. 8c, �­.

P¹[����Ô� 71 á 1 000 {«[2], ·I�k 28 á 227 «[3]. duÙAÏ�)¸9)n

)�, [����Ôé�¸�CzÚ<a�¹Ä'Ù¦���Ô��¯a. 3ISÔ«�o

Å�úÙ� 44 «­.S��a�Ô¥, [���ÒÓ� 37%[4]. 3¥IÄ1S����Ô¶

¹¥, [����Ó�
S��a� 36%[5]. 3�CÑ��¥Ip��ÔÉ%�Ô«¶¹¥,

[����Ô� 11 «, ÓS��a� 11%[6-7]. Ïd, [����Ô3���Ô�N�Ú�

o¥w�c�­�.

S � u 114◦54′E ∼119◦37′E � 29◦41′N ∼34◦38′N �m, áuuÀ/«. duìó!

à6Úíÿ�¸��Ó�^, uÀì«)�XÚÚÔ«õ�5Q´LqAÏ, ´1nÚ1o

V����)Ô«X�­�“;J¤”, ´·I)Ôõ�5�o�'�«�. �

)S �

���Ôõ�5�o�yG, ¼��.]�, :ImÐT/«���Ô�N��«XïÄ,


���a�Ô¥«a�õ!S�'~p!�N´���[���A�kmÐïÄ.

S ����Ô�N��@�±Jb� 20 ­V 20∼30 c�, �;�!4&�Ú¨Ö¦

3�ìæ8�ÔI�, æ8
�þ���I��²¦<ïÄ¿uL, ����a�Ô���.

20 ­V 50∼60 c�Ð, ��#���Æ[3�ì?1
êg���Ôæ8, uL
5�ì�

��Ô�ÐÚïÄ6, ��
�ì[��� 8 á 9 «[8]. d�, Ç+§ÚH#l[9]!4®(

�[10]é�Hì«��N)�?1
N�, ��[��� 5 á 12 «; é��[11]!H#l[12]!

x�u[13]!Ç²m[14]Ú�È�[15-16]�©Oé�Oì!¡Úü!�ø¸Ú�ì�/���

Ô?1
N�. d	, Áaû3ïÄ·I�[����Ô�L§¥, �9
�þ 2 000 c�c

3S æ8�I�, éÜ©@ÏuL�I�?1
u�¿�
Nõ?¾[17-20]. S ��Ä�

��¶¹uLu 1990 c, P1[����Ô 8 á 14 «[21]. ��, 1993 cÑ��5uÀÊ�

�½�Ô¶¹6P1S [��� 9 á 21 «[22]. �è3é¥I[����Ô�ïÄ¥, u
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yS �[����Ô� 12 á 36 «[23]. �CÑ��5¥I)ÔÔ«¶¹6P1
S �

[����Ô 12 á 31 «[3].

)öCAcé�H!�Ü9Ù±>/«����Ô, cÙ´[����Ô?1
�þ

�I�æ8. (Ü©z]��P1, �nÑS [����Ô¶¹¿éÙõ�5!/n©

Ù!°oÚ«X?1©Û, �Ùõ�5�oJøÄ:]�.

1 á���{

�ïÄ¥¤^�I�á�Ì��1��öCc53S ��æ8, �Ü©I��1�

91o�öæ8, �kÜ©S ���ÆI�,�,õI�, �O 172 °. �Ü©I���

3S ���ÆI�,(AHNU), Ü©,õuuÀ���Æ)ÔÆÔ,(HSNU).

S �[����Ô¶¹Ì�´Äu®uL�käNI�Úy�©z±9A�­��

��¶¹. 5g©z�«¶�Ñ©z5
, �ïÄ¥u��½L�I��ÑÜ©I�Úy,

¤k��²æ8<�þ��©1��ö¤æ8, éu#V¹«Jø
Ì�£OA�, ¤k«

¶þJø3S ��©Ù/:. ¶¹Uìi1^Sü�, «¶ëì­.�a�Ô¶¹[2]±9

�'©z[24-25]. «¶cIk“*”�S #V¹«.

2 (J�©Û

2.1 «a|¤

ÏLéI��n�½, (Ü©z]�P1, S �8c�k[����Ô 11 á 46

«, Ó¥I[���oáê� 39.3%, o«ê� 20.3%. [��áLejeunea(12 «)Ú��

�áCololejeunea(10 «)�`³á, ©OÓoê� 26%Ú 22%. uyS �#V¹á 1 �:

Myriocoleopsis, ±9Acrolejeunea infuscata!A. sinensis Ú Cheilolejeunea obtusifolia�#V

¹« 10 �. �¦½üØÑS ��«k 7 �.

2.2 S �[����Ô¶¹

1) Acanthocoleus yoshinaganus (S. Hatt.) Kruijt[3,18,23]�u�ø¸.

2) *Acrolejeunea infuscata (Mitt.) Jian Wang bis et Gradst. I��½: �ø¸, �),

397 m, 20150813-70. �u�ø¸.

Ì��OA�: T«_<É¿; �¡¥ì
G, kàð�; J���ºà~�ò, ÄÜ¥

�ÿ/�\ª; J�n�GÎ/, ºàäk 2 ��¸. ûçä 10 �Ø5K!G)��B.

3) Acrolejeunea pycnoclada (Taylor) Schiffn.[3,23-24]�u�ø¸.

4) Acrolejeunea sandvicensis (Gottsche) Steph.[3,8,11-12,19,21-24] I��½: �ì, äZ),

1 610 m, 20160816-45; �ø¸, äZ), 1 521 m, 20150812-53C. �u�Oì!¡Úü!�

ì!Êuì!Ê9¸!à�ìÚ�ø¸�/.

5) Acrolejeunea sikkimensis (Mizut.) Gradst.[3,23-24]�u�ìÚUÎì.

6) *Acrolejeunea sinensis (Jian Wang bis et al.) Jian Wang bis et Gradst. I��½: �

ø¸, äZ), 684 m, 20150811-37; à�ì, �), 442 m, 20150809-80. �uà�ìÚ�ø¸.

Ì��OA�: T«�wÍ�A�3uJ��., ¥Ý�/, ä 3 �¸, Ù¥1 1 �¸ 

uJ��¶à�C���J��(Ü�Ü ; äk 2 ����.#){, ûçä 9*10 ��

­�B.

7) Cheilolejeunea krakakammae (Lindenb.) R.M.Schust.[26] I��½: �ì, äZ),

1 638 m, 20161104-5; 1 336 m, 20170514-58. �u�ì.
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8) *Cheilolejeunea obtusifolia (Steph.) S. Hatt. I��½: �ì, �9), 1 630 m,

20160816-29B. �u�ì.

Ì��OA�: T«�ÔN��, ©{�; ý�J��, ����� 1/2, äk 1 �²w

���ü[�¸, ß²� uÙ�¶à; #){����.�S.

9) *Cheilolejeunea obtusilobula (Steph.) S. Hatt. I��½: ��, ä{), 218 m,

20150810-39C, 20150810-01C. �u��.

Ì��OA�: T«� C. trapezia/�é�C, �´T«�_<Ó¿; ý�J��¸Ø

²w, ºà��/; _ì�Ã#){.

10) Cheilolejeunea subopaca (Mitt.) Mizut.[3,19,23] I��½: �ì, ñ¡�è), 1 675

m, 20161104-60, 20161104-61A. �u�ì.

11) Cheilolejeunea trapezia (Nees) R.M.Schust. et Kachroo[3,8,10,12,21-23] I��½: �ì,

ñ¡�è), 1 616 m, 20170515-61; äZ), 1 548 m, 20160817-75. �u¡Úü!�ìÚ��.

12) Cololejeunea inflata Steph.[3,10,19,21-23]�u��.

13) Cololejeunea longifolia (Mitt.) Benedix ex Mizut.[3,9-10,19,21-23]I��½: ��, �N

), 212 m, 20150810-6A, 20150810-16A; ¡Úü, �N), 200*242 m, �è&/_20170511-26,

20170511-34, 20170511-43(HSNU). �u��Ú¡Úü.

14) Cololejeunea macounii (Spruce ex Underw.) A. Evans[8,19,21-22] �u�ì.

15) Cololejeunea ornata A.Evans[3,10,19,21] �u��.

16) Cololejeunea peraffinis (Schiffn.) Schiffn.[3,10,19,21,23] I��½: ��, �N), 218 m,

20150810-25B, 20150810-16B. �u��.

17) Cololejeunea planissima (Mitt.) Abeyw.[3,9-10,19,22-23] I��½: ��, �N), 218

m, 20150810-2A. �u��.

18) *Cololejeunea raduliloba Steph. I��½: ��, �N), 218 m, 20150810-23B; �ì,

 {), 203 m, �è&�È�20161005-2; ¡Úü, �N), 200*242 m, �è&/_20170511-

27B, 20170511-31B, 20170511-39B(HSNU). �u�ì!��Ú¡Úü.

Ì��OA�: T«�>Ãß²[�; J���/, A��ª²1, C¶>�ä�o¸.

19) Cololejeunea spinosa (Horik.) Pandé et R.N. Misra[3,11,19,22-23] I��½: ¡Úü, �

N), 200*242 m, �è&/_20170511-27A, 20170511-33, 20170511-39C(HSNU). �u�O

ì!¡ÚüÚ��.

20) Cololejeunea subfloccosa Mizut.[3,19,23]�u��.

21) Cololejeunea tenella Benedix[3,19,23] �u��.

22) Drepanolejeunea angustifolia (Mitt.) Grolle[3,8,12,19,21-23] I��½: �ì, ñ¡�è

), 1 324 m, 20160817-39B; äZ), 1 583 m, 20170515-63A. �u¡Úü!�ìÚUÎì.

23) *Drepanolejeunea erecta (Steph.) Mizut. I��½: �ì, äZ), 1 553 m, 20160817-

76B; 1 448 m, 20170514-64B. �u�ì.

Ì��OA�: T«J�C¶>�r�Sò, d 4 �\�[�|¤, �¸�ý����

¶àr��­; J���n�/, ÄÜ° 4 �[�±þ; <�J�)u��<�.

24) *Drepanolejeunea ternatensis (Gottsche) Schiffn. I��½: �ì, äZ), 1 659 m,

20170515-23B. �u�ì.
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Ì��OA�: T«�¡ì
G2�/, r�á�; J����/, dü�[�|¤, Ä

Üó�� 2 [�°.

25) Lejeunea anisophylla Mont.[3,10,19,21-23] I��½: Ê9¸, äZ), 650 m, 20160430-

29B; �ì, A7), 464 m, 20170516-25. �u�ì!Ê9¸Ú��.

26) Lejeunea aquatica Horik.[3,23]�uÊuìÚ�ø¸.

27) Lejeunea compacta (Steph.) Steph. [3,23] I��½: �ì, �), 570 m, Ç²

mWS060082. �u�ì.

28) Lejeunea curviloba Steph.[3,19,23]I��½: �ì, ñ¿�è), 1 235 m, 20170515-75.

�u�ì.

29) Lejeunea discreta Lindenb.[3,23] �u�ø¸.

30) Lejeunea flava (Sw.) Nees[3,11,22-23] I��½: �ì, �), 1 650 m, Ç²mWS060102.

�u�Oì!�ìÚÊuì.

31) Lejeunea japonica Mitt.[3,24] I��½: �ì, äZ), 793 m, 20170514-26B. �u¡

ÚüÚ�ì.

32) Lejeunea magohukui Mizut.[3,19,23] �u��.

33) Lejeunea neelgherriana Gottsche[3,19,23] I��½: �ì, ñ¡�è), 1 626 m,

20161105-25; �9), 1 630 m, 20160816-25B. �u�ì!ÊuìÚ�ø¸.

34) *Lejeunea obscura Mitt. I��½: �ì, äZ), 622 m, 20161103-8 ; ¡Úü, �N

), 242 m, �è & /_20170511-47(HSNU). �u¡ÚüÚ�ì.

Ì��OA�: T«�ÔN_<Ó¿; ý�J��, ~4Ýòz; J�C�/, ��°n

�/.

35) *Lejeunea pallide-virens S.Hatt. I��½: �ì, äZ), 641 m, 20170514-72. �u

�ì.

Ì��OA�: T«�ÔN_<Ó¿; �¡kà²Ð; J���	ý>�~ä��ð¸;

<�J�)u��<�.

36) Lejeunea parva (S.Hatt.) Mizut.[12,19,22-23] I��½: �ì, ñ¡�è), 898 m,

20161105-03; �9), 440 m, Ç²m WS060101B. �u¡ÚüÚ�ì.

37) Leptolejeunea elliptica (Lehm. et Lindenb.) Schiffn.[9-10,19,21-23] I��½: ��, �

N), 218 m, 20150810-2B, 20150810-11. �u��.

38) Lopholejeunea nigricans (Lindenb.) Schiffn.[3,20,23-24] I��½: �ì, äÄ), 1350

m, Ç²m WS060197; �ø¸, ñ¡�è), 1 212 m, 20150924-6. �u�ì!UÎìÚ�ø

¸.

39) Lopholejeunea subfusca (Nees) Schiffn.[3,8,12,19-24] I��½: �ì, �9), 1 671 m,

20160816-9B. �u�ì.

40) Lopholejeunea soae R.L.Zhu et Gradst.[23-24]�u�ì!UÎì.

41) Microlejeunea punctiformis (Taylor) Steph.[3,8] I��½: �ø¸, äZ), 1 368 m,

20150812-30B. �u¡Úü!�ìÚ�ø¸.

42) Microlejeunea ulicina (Taylor) Steph.[22-23]�uUÎì.

43) *Myriocoleopsis minutissima (Sm.) R.L.Zhu et al. I��½: ïá¯, äZ), 1 600

m, 20160717-30C; �ì, äZ), 1 805 m, 20161104-45A. �u�ìÚïá¯.
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Ì��OA�: T«�¡C�/; J�Î�/, A������, k�r�òz, u��

��J�ä 2 �¸, ¥¸ 2 [�, �¸ü[�; ûçg/, ~ä\��Y.

44) Ptychanthus striatus (Lehm. et Lindenb.) Nees[3,8,19,21-23] I��½: ��, äZ),

211 m, 20150810-29, 20150810-36A. �u¡Úü!�ìÚ��.

45) Spruceanthus falcatus X.Q.Shi et al.[3,17,24-25] I��½: �ì, äZ), 1 681 m,

20160816-5; Ê9¸, äZ), 650 m, 20160430-37. �u¡Úü!�ì!Ê9¸Ú��.

46) Spruceanthus semirepandus (Nees) Verd. [3,8,19,21-24] I��½: �ì, �), 583 m,

20160818-60A; �), 530 m, Ç²m WS060178. �uÊuì!�ì!�ø¸Ú��.

2.3 �¦�ÚüØÑS ��[����Ô

1) Cheilolejeunea mariana (Gottsche) B.M.Thiers et Gradst. Ü{ûÚ6²³[22]Â¹


T«, �âZhu & So[17] é³yI����, y¢ÙáuArchilejeunea amakawana (=Sprucean-

thus falcatus [25]), Ïd, C. marianaAlS ����Ô«X¥üØ.

2) Cololejeunea floccosa (Lehm. et Lindenb.) Schiffn. 4§(�[10]��T«3S �©

Ù, _�ÚÛg[3]Â¹
T«. �â Zhu & So[19] é³yI��u�, T«3S ���áu

�½�Ø, ³yI��C. subfloccosa. Ïd, C. floccosaAlS ����Ô«X¥üØ.

3) Cololejeunea stylosa (Steph.) Steph. ex Mizut. 4§(�[10]��
Pedinolejeunea

liukiuensis (=Cololejeunea stylosa)3S �k©Ù, _�ÚÛg[3]Â¹
T«. �âZhu &

So[19], AT��½�Ø, ³yI��C. planissima. Ïd, C. stylosa AlS ����Ô«

X¥üØ.

4) Drepanolejeunea subacuta (Mitt.) Miller et al. Piippo et al.[21] �â��#�[8]3�

ì���Microlejeunea subacuta Â¹
T«, Ü{ûÚ6²³[22]�Û�
T«. �âZhu &

So[19], 8céT«�@£�,é«y, �ªI��Microlejeunea punctimormis�C, r�ï

ÆT«���¦«, ÏdT«3S �©Ùk��y.

5) Lejeunea planiloba A. Evans Ü{ûÚ6²³[22]!�è[23]!_�ÚÛg[3]P¹T«

3S �©Ù, �â Zhu & So[19], T«3¥I�©Ùk��y, Ïd, �©òT«���¦

«?n.

6) Metalejeunea cucullata (Reinw. et al.) Grolle H#l�[12]��
Lejeunea cucullata

(=Metalejeunea cucullata)3S �©Ù, �â Zhu & So[19], ³yI��U�Lejeunea cf.

punctiformis=(Microlejeunea cf. punctiformis). Ïd, M. cucullataAlS ����Ô«X

¥üØ.

7) Spruceanthus marianus (Gott.) Mizut. Piippo et al.[21]�âH#l�[12]���, P1

T«3S k©Ù, �â Zhu & So[17], ³yI�� Archilejeunea amakawana (=Spruceanthus

falcatus [25]). Ïd, S. marianus AlS ����Ô«X¥üØ.

2.4 «X¤©©Û

ë�Ç�:[27]é¥I«f�Ôá�©Ùa.ïÄ¥.½���, ¿(ÜS �[��

��Ô�©ÙA:, òT/«[����Ô/n¤©y©¤ 8 a(�L 1). Ù¥9�æ³¤

©ÚÀæ¤©ÓÌ�, ©O� 14 «Ú 13 «, �Óoê� 30.43%Ú 28.26%; Àæ—�{mä

¤©Ú¥IAk¤©��, ©O� 2 «Ú 1 «. XJò�9�¤©!9�æ³�9���

³¤©!Î­.9�¤©Ú9�æ³¤©8\9�¤©, K9�¤©�k 27 «, Óoê�

58.7%, ��LÀæ¤©. ÄÙ�Ï, [����ÔÌ�´©Ù39�Úæ9�, 
S ��
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Ð?3æ³�æ9�/«, Ïd9�¤©, AO´9�æ³¤©�õ(14 «, 30.43%)´�~

�. 
Àæ¤©�p, Ì�´Ù¥�¥I—F�¤©p(10 «)E¤�, ù�NÚ<y
S 

��«X�F�«X�3���'X[8,16,28]. ¥IAk¤©= 1 «: Acrolejeunea sinensis,

T«´�âæg�HÚ2Ü�I�#CuL�#«[20], ��32ÀÚS ºY�uy, �&

�X�\N�, T«4k�U¬?�Ú*�©Ù��.

LLL 1 SSS   ���[[[������������ÔÔÔ///nnn©©©ÙÙÙaaa...

Tab. 1 Geographic distribution of Lejeuneaceae species in Anhui Province
«X¤© «ê z©'/%

­.2Ù¤© 3 6.52

�9�¤© 3 6.52

9�æ³�9���³¤© 4 8.7

Î­.9�¤© 6 13.04

9�æ³¤© 14 30.43

Àæ—�{mä¤© 2 4.35

Àæ¤© 13 28.26

¥IAk¤© 1 2.17

2.5 [���3S �©ÙÚ)¸&E

S ����Ô�N�Ì�8¥3�HÚ�Ü�ì«, lN�(Jw, A�Ì�æ8:¥,

�ì�[����Ô�õ, Ó�oê��±þ; Ùg´ã���, Ó�oên©��±þ, ù�

��/«�N��Ý±9g,V¹k'.

lR�©Ù5w(�ã 1), °²¡±þ��� 1 800 m �pÝþk[����©Ù, «ê

�õ�´°o 400 m ±e��d$ì��Ú°o 1 600 m ±þ�pì�/, «ê���´°

o1 000*1 200 m �m. °o 400 m ±e«êõ��ÏÌ�´ã�{, ±9ã�{Ú��{�

.�¡Úüg,�o«k·¨�N)��)¸, 
�N)�aK±[������áÓÌ�,

�~��«´Cololejeunea longifoliaÚLeptolejeunea elliptica; 
°o 1 600 m ±þ�ìº�

/, KduüY´L, �Ý��, �@�~k�Ò, äZþõÙ÷���Ô, Ïd«a�´L, Ü

©��=�uT«, XMyriocoleopsis minutissima!Cheilolejeunea subopacaÚDrepanolejeunea

ternatensis.
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Fig. 1 Distribution of Lejeuneaceae species at different elevations
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l)�Ä�5w, äZ)«a�õ, � 21 «, Óoê� 45.7%; Ùg��(9)) 14 «Ú�N

) 13 «, ©OÓoê� 30.43%Ú 28.26%; ñ¡�è)k 7 «, Óoê� 15.22%;  {)Úè)

��, þ� 4 «.

3 ? Ø

S �[���Ô«õ�5Ó�¥I[���oê� 1/5, Ô«´LÝ�p, ù�S �¤

?�/n �9�Sõ�z�)¸;��'. S �3íÿþáuæ§��æ9�LÞ/«, §

æ�d!oG©². ���R�/�5!Y²/�5�~²w, ´uÀ/«Ä�ÔÔ«õ�5

©Ù¥%. �Ô«X3é�§ÝþáuH�«X�®8�, �·IH�«X¤©�©Ù�., q

´·I,
��«X¤©�©ÙH.[28].

�ïÄÄg3��{¡Úüg,�o«uy�N)�a(30◦05.125′N*30◦05.324′N), òS

 ��N)��©Ù��í£� 30◦ N ±�. du��É��19ü��K�, �N)�é�¸

ÚÜ����Cz�~¯a, �^u�«Ü������§Ý[29] . �N)�Ì�©Ù39��

�9æ9��©Ü�, ¥I�N)�Ì�©Ù3 31◦N ±H/«[19]. dc, S ��N)�Q3

�H�ã�{ ��æ8�(29◦39′N). �gæ8���N)��) 4 «[���(Cololejeunea

longifolia!C. raduliloba!C. spinosa Ú Lejeunea obscura)±9 1 �¸ç��(Heteroscyphus

argutus (Nees) Schiffn.). 
��FÂ�k����(Leptolejeunea elliptica)Kvkuy, L²¡

Úü/«�ÛÜ��¸�o�'�Ð, �í�Ý��é�p. �´ÅcO\�Ài¹Äé�¸

�»���K����Ô, cÙ´äN)«a�Ô«(�|¤9õ�5�Ô�[30-31]. ¡Úüº

µ«´8c²LI[��oÛ1O, 3g,�o«Á�«SmÐ)�Ài�ä�L5�µ«.

¡Úüg,�o«Åìmu, ?ï
�þøi�iA�Ò�. dg¡Úüg,�o«��N)

�uy: u;�Ò����M�S, �®²Zá, ùòéd?�N)��)��)­�K�.

Ïd, �~k7�é¡Úüg,�o«��N)�Ô«õ�5��g�¡N�, ¿é�o«S�

N)�©Ù:?1�Ïiÿ.

[ë � © z]

[ 1 ] PRIMACK R B, ê�². �o)ÔÆ{²�§[M]. 4 �. �®: p���Ñ��, 2009.
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[ 4 ] HALLINGBÄCK T, HODGETTS N. Mosses, liverworts, and hornworts. Status, survey and conservation action

plan for bryophytes [J]. Oryx. 2010, 35(3): 270-271.

[ 5 ] CAO T, ZHU R L, TAN B C, et al. A report of the first national red list of Chinese endangered bryophytes [J].

Journal of the Hattori Botanical Laboratory, 2006, 99: 275-295.

[ 6 ] Ûr, _�. ¥I���ÔS��?�µ��KÚµ�(J[J]. )Ôõ�5, 2017, 25(7): 774-780.

[ 7 ] Ú°w, 
[, Â¸], �. ¥Ip��ÔÉ%�Ô«¶¹[J]. )Ôõ�5, 2017, 25(7): 696-744.

[ 8 ] ��#, Ç+§. �ì���Ô�ÐÚïÄ[M]//MY(. �ì�Ô�ïÄ. þ°: �ÆEâÑ��, 1965: 1-58.

[ 9 ] Ç+§, H#l. S �N)��ÔÐ�[J]. �Ô©aÆ�, 1986, 24(2): 36-138.

[10] 4®(, H#l, �<�. �H�N)�ïÄ[J]. uÀ���ÆÆ�(g,�Æ�), 1988(4): 89-96.

[11] CAI K H. A list of the bryophytes of Mt. Baimajian in Houshan county, Anhui province, SE China [J]. Chenia,

2002(7): 149–159.

[12] H#l, 4®(, �<�, �. ¡Úü���Ô[G]//¸�û. ¡Úü�Æ�	8. �®: Ð"Ñ��, 1990: 247–260/425-429.

[13] x�u. S Ñ{�ø¸g,�o«���Ô«XïÄ[J]. M²��Æ�Æ�(g,�Æ�) , 1993, 11(1): 39-43.

[14] Ç²m. S �9Ù'�/«�ì���ÔÔ«õ�5ïÄ[D]. S  Ä�: S ���Æ, 2008.

[15] �È�, �[�. Uêg,�o«���Ô«XïÄ[J]. S ���ÆÆ�(g,�Æ�), 2012, 35(2): 158-162.

[16] �È�, Ç²m, Ü�². �ì�a�Ô«X�ïÄ[J]. ÉÇ�ÔÆïÄ, 2009, 27(4): 368-372.



146 uÀ���ÆÆ�(g,�Æ�) 2018 c

[17] ZHU R L, SO M L. Addition and correction for Chinese Lejeuneaceae (Hepaticae) [J]. Botanical Bulletin of

Academia Sinica, 2000, 41: 243-250.

[18] ZHU R L, GROLLE R. Notes on the taxonomy and distribution of Acanthocoleus yoshinaganus and Lejeunea

papilionacea (Hepaticae, Lejeuneaceae) [J]. Annales Botanici Fennici, 2001, 38: 329-336.

[19] ZHU R L, SO M L. Epiphyllous liverworts of China [J]. Nova Hedwigia, 2001, 121: 1-418.

[20] ZHU R L, GRADSTEIN S R. Monograph of Lopholejeunea (Lejeuneaceae, Hepaticae) in Asia [J]. Systematic

Botany Monographs, 2005, 74: 1-98.

[21] PIIPPO S. Annotated catalogue of Chinese Hepaticae and Anthocerotae [J]. Journal of the Hattori Botanical

Laboratory, 1990, 68: 1–192.

[22] Ü{û. uÀÊ��½�Ô¶¹[M]. þ°: þ°�ÊÑ��, 1993.

[23] �è. ¥I[����Ô�©aÆïÄ[D]. þ°: uÀ���Æ, 2010.

[24] WANG J, ZHU R L, GRADSTEIN S R. Taxonomic revision of Lejeuneaceae subfamily Ptychanthoideae

(Marchantiophyta) in China [J]. Bryophytorum Bibliotheca, 2016, 65: 1-141.

[25] SHI X Q, GRADSTEIN S R, ZHU R L. Phylogeny and taxonomy of Archilejeunea (Marchantiophyta: Leje-

uneaceae) based on molecular markers and morphology [J]. Taxon, 2015, 64(5): 881-892.

[26] Ç��, Üå. 2À���[M]. 2²: 2À�EÑ��, 2013.

[27] Ç�:. ¥I«f�Ôá�©Ù«a.[J]. �H�ÔïÄ, 1991(OrIV): 1-10.

[28] !w), Ü�². S �«f�Ôõ�5�ïÄ[J]. �ÔïÄ, 1997, 17(4): 413-420.

[29] ALVARENGA L D P, PORTO K C, SILVA M P P. Relations between regional-local habitat loss and metapopu-

lation properties of epiphyllous bryophytes in the Brazilian Atlantic forest [J]. Biotropica, 2009, 41(6): 682-691.

[30] ZARTMAN C E. Habitat fragmentation impacts on epiphyllous bryophyte communities in central Amazonia [J].

Ecology, 2003, 84(4): 948-954.

[31] A¡w, ��o, Á¾. ÀiZ6éÊÆ��©Ü�¹ôeëäZN)���Ô|¤Ú(��K�[J]. A^��¸)ÔÆ�,

2009, 15(4): 469-473.

(I??6: Ü ¬)

(þ�1 128 �)

[ 7 ] XUE G R, LIN C, YANG Q, et al. Scalable collaborative filtering using cluster-based smoothing [C]// Inter-

national Acm Sigir Conference on Research & Development in Information Retrieval. New York: ACM, 2005:

114-121.

[ 8 ] ZHANG Z K, ZHOU T, ZHANG Y C. Tag-aware recommender systems: A state-of-the-art survey [J]. Journal

of Computer Science and Technology, 2011, 26(5): 767-777.

[ 9 ] UNGER M, BAR A, SHAPIRA B, et al. Towards latent context-aware recommendation systems [J]. Knowledge-

Based Systems, 2016, 104: 165-178.

[10] CHIRITA P A, NEJDL W, ZAMFIR C. Preventing shilling attacks in online recommender systems [C]// ACM

International Workshop on Web Information and Data Management. New York: ACM, 2005: 67-74.

[11] BILGE A, OZDEMIR Z, POLAT H. A novel shilling attack detection method [J]. Procedia Computer Science,

2014, 31: 165-174.

[12] 4ôÁ, ùf, ¾§,�. Äu&E�Ú��5��ÓLÈí� [J]. O�ÅA^, 2016, 36(9): 2531-2534.

[13] MA H, KING I, LYU M R. Effective missing data prediction for collaborative filtering [C]// International ACM

SIGIR Conference on Research and Development in Information Retrieval. New York: ACM, 2007: 39-46.

[14] Á�>, ½�w. í�XÚµd�Inã [J]. >f�E�ÆÆ�, 2012, 41(2): 163-175.

[15] KOREN Y. The bellkor solution to the netflix grand prize [J]. Netflix Prize Documentation, 2009(8): 1-10.

(I??6: Ü ¬)


