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Study on the Flora of Bryophytes in Shuijiang
Nature Reserve, Jiangxi Province

SUN Shifeng, CAI Qiying" , CAI Meiting, GUAN Bicai, GE Gang

(College of Life Sciences, Nanchang University, Nanchang 330031, China)

Abstract: Shuijiang Nature Reserve is located in Yushan Mountains in the middle of Jiangxi Province, is
close to the boundary between the north and south of the mid-subtropical zone of China, and is rich in byo-
phytes. In this study, more than 700 bryophyte specimens collected from the comprehensive scientific in-
vestigation of Shuijiang Nature Reserve in 2019 (used the methods of line transect and quadrat) were iden-
tified and statistically analyzed, with related literature consulted to analyze the floristic geographical char-
acteristics of bryophyte groups in the study area, and compared with the adjacent 12 nature reserves. The
results show that: (1) a total of 197 bryophytes belonging to 57 families and 102 genera were collected and
identified during the investigation. (2) There are 10 species of bryophyte floristic components in Shuijiang
Nature Reserve, the main constituents are East Asian, Tropical Asia and North Temperate, accounting
for 35.91%, 19.89% and 17. 68% of the total species, respectively, and the endemic distribution in China
accounts for 12.71%. (3) Compared with 12 nature reserve in South China, the similarity coefficient be-
tween Shuijiang and Taohonglin is the highest, reaching 0. 44; Cluster analysis and principal component
analysis based on the genealogy of floristic components show that Shuijiang is closely related to Northwest

Hunan, Tongbo Mountains and Leigong Mountains. (4) The distribution of most species of mosses en-
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demic to China in the Shuijiang reserve conforms to the theory of origin and spread from the Himalayas

and adjacent areas; whereas other species are distributed and spread in the vicinity, which is related to the

preservation of numerous plant groups in the mountains of eastern China as glacial refugia.

Key words: floristic analyses;Bryophta;Shuijiang Nature Reserve
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AT R LT R L R g o i Gt
Rl KK I A SRR X PN RE X R A Y A
TR A P BT L T AR R P /IR P B (R/ T
{E , LB UG K S AR OR A XA i 367
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species) lWEIK K 5 12 A Hb X & &8 Py Fh AR (L P 2
B . R Sprenso(1948) #2 H 2420 Ss = (2¢ /A
+B)X100%, i A M IX ARG B b L
Hiy X4 b B, ¢ Sy T M DX SR A R, SR A el
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2.1 HBH . ESit

KA SRR AP X SR S 5 R 197 Fh L SRR
T o7 R 102 )8, Hi, &1 24 F 34 J& 51 F s 44
EIT1R 1R 2 Fh #8032 Bl 67 J8 144 Fh, o fR
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=6 NARHED 11 B CGR D b SRR 19. 3096 8 5L
(¥ 41. 18 %6 I EL Y 55. 33% . HEA AT = PR U 7
BERL REERE NEERE, R Wy 2 R A

KK H SRR AP DX B AL 38 (DL =3 Fib
HE)10 JE (R 2), fi 24 i A JE A 30, 962, H
oW Rh R 2 0 R R 13 Rl Ik Oy RUBEEE 9
ot i AT S IS | B EE Jm A1) KT BEJE 4% 6 b
2.2 REBAAH

HRAE K I H AR PR AP X 35 BE AR ) 1) B A 3t 24 O A
T KK A SRR AP X # B ) X R o 34T 10 Fh
(£ 3), Horp 2 B p 73 2 2R 0 i 43 FAs S W 8 4
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(DR # (Cosmopolitan) 3L 16 Fh, )@
F 14 B} 14 J& , WK Hi#E (Trematodon longicollis) .
g KRB B (Fissidens taxifolius) . 4 M g Hi &%
(Hyophila involuta) \#i P &% (Funaria hygrometrica) .
R B & (Brywm argenteum ) , W8 B & ( Bryum
dichotomum) FINHE B &% (Bryum caespiticium ) 55
k.



4 4] P0G, 55 VT P K 3R A AR IR AP DX BERL ) X R BT 5T 705

R1 KEBARPREHENABHMNE . Foit

Genus and species statistics of dominant families of bryophytes in Shuijiang Nature Reserve

i A K il ik

In total genera/%

i AR Bl

No. of species In total species/ %

Table 1
B EE
Family No. of genera
MEER}L Pottiaceae 7
WK #E R} Hypnaceae 5
5% 5 B Lejeuneaceae 5
& F} Jungermanniaceae 5
H #E R Brachytheciaceae 4
AT EERL Mniaceae 4
B4 #E Rl Pylaisiadelphaceae 4
H & #F} Leucobryaceae 3
H.#F} Bryaceae 2
PI#EE R} Thuidiaceae 2
R B #E R} Fissidentaceae 1
&3t Total 42

6. 86 12 6.09
4.90 14 7.11
4.90 7 3.55
4.90 7 3.55
3.92 20 10. 15
3.92 10 5.08
3.92 7 3.55
2.94 10 5.08
1.96 7 3.55
1. 96 6 3.05
0.98 9 4.57
41.18 109 55.33

R2 ARBARPEEHEYRBENMEIT
Table 2 Species statistics of dominant genera of

bryophytes in Shuijiang Nature Reserve

& T £ o7 L R L 15

Genus No. of species In total species/ %
T BE )@ Brachythecium 13 6. 60
RREE ) Fissidens 9 4.57
1146 8% J& Campylopus 6 3.05
H# 8 Bryum 6 3.05
BT #JE Plagiomnium 6 3.05
HEEIE Entodon 5 2.54
PEEJE Thuidium 4 2.03
FVREEJE Eurhynchium 4 2.03
KR Hypnum 4 2.03
Jii % & & Radula 4 2.03
Bt Total 61 30. 96

(2) 3% # 4 A (Pantropic) ¥ i 43 fii T 7R 74
PRk Z BT 6 Bl SRR T 5 B 6 Jm L L 4E
B 4E BB (Ditrichum difficile) . 7F % 56 A #§
(Brachymenium exile) 3R B #E (Bryum radicu-
losum) Y2 Ml #E ( Hookeria acutifolia ) . Ji K &
(Heterophyllium affine) 5%,

(3) W # 7 5 A (Old World Tropics=OW
Trop.) 28,008 2 Bt 2 J& . 4345 B 0t RUR 6
(Fissidens crispulus) FI/NGG8E (Weisiopsis plicata) .

(4) 33 T B3 K 9 A (Trop. Asia to
AT 3 FhL 4 3
Bt 3 @ 1 4E g W/ 2 &F (Dicranella coarctata) .

Trop. Australasia Oceania)

& #E (Meteorium polytrichum ) K ¥ BE ¥ 3 &%
(Racopilum cuspidigerum) ,

(5)# A &M 2 (Trop. Asia)  ZEHEA 20
Bl 27 J& 36 B, 3G /N il AR &E (Microcampylopus
khasianus) . 1 25 #h 48 &8 (Campylopus umbel-
latus) e EH & # (Leucobryum bowringii) i
H & # (Leucobryum juniperoideum) . —.JE X B #
(Fissidens geminiflorus) . 26 M {2 W & ( Hyophila
spathulata) . K W& kT 8 (Plagiomnium succulen-
tum) M BEEE(Philonotis mollis)ZEFh2E

(6) iR A 2 A (N. Temp. ) Juif #4301 X 3%
AL — e )3z 43 A0 T WO ST P R AL S PR T b X
g . %A 22 B 23 )@ 32 Fh. L6 4 B #¥
(Ditrichum heteromallum) . ¥ 4 B #E (Ditrichum
pallidum) MWW #E (Cam pylopus atrovirens) |
Fb QB #E (Fissidens cristatus) 550, B & (Bryum
pallescens) B kT & (Plagiomnium cuspidatum) | 5 &k
LR EE(Haplohymenium triste) %S,

(7) & & £ 36 £ 19 ¥ » A (Trop. &Subtr. E.
Asia&. (S.) Trop. Amer. disjuncted) ZZEHFAH 9
MR T 8 BE 8 J& . L4 BR X 1k BF (Did ymodon
nigrescens) T i I H#E (Bryum paradoxum ), ¥
B HE 4T 8% ( Trachycystis flagellaris ). $ 22 &%
(Neodicladiella pendula) . ffi#E (Her petineuron
toccoae) AL,

() \E# 7 4 A (Old World Temperate=
s FLRET 5 RS R, i
L1390 ST 8% (Physcomitrium eurystomum ) B /7]

Temp. Eurasia)
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PEE (Haplocladium angustifolium ) | 55 493 35 bk &
(Eurhynchium angustirete) | 25 B- 1 & (Frullania
muscicola) FIML R PAKBLE (Cephaloziella dentata)

(DA EHH(E Asia) & TIZKEIIA 65 F.

(9—1) H A-3 iy FiE 434 (Japano-Himalayan)

JBFIZAEMMA 11 B 13 J8 14 Fh AR 4T/
A (Weissia exserta) .V ) $& kT & (Mnium lae-
vinerve) M| &% & ¥1 # (Plagiomnium maximovic-
211) R B KT #E (Plagiomnium acutum ) P& k] #§
(Trachycystis microphylla) % FhZk,

(9—2) " - H 44375 (Sino-Japansese)

JE T IR 42 LSRR 21 BL 28 & L 4
H 7S il 45 & (Campylopus japonicum) | & B #E
(Pseudosymblepharis angustata) 1< g 3 # (Mac-
romitrium tosae) JEV-# (Neckera humilis) .\ ¥ il
fLE#E (Hypopterygium flavolimbarum) | 58 B HE
& # (Cyathophorum hookerianum ) . B W JFR ) #§
(Claopodium aciculum )%,

(9—3) [ S L AE 53 A (Sino-Himalaya)

7R 8 J& 9 B, o35 O & it AR EE (Campy-
lopus involutus) ¥ R MAKHEE (Campylopus schim-
peri) ANF B#E (Dicranodontium caespitosum) .

ARG H &8 (Hyophila nymaniana) 9 M8 kT &%
(Plagiomnium arbusculum ) . 5 25 /N4 #E (Broth-
erella erythrocaulis) . £ W85 M & (Herbertus fra-
gilis) N HEE (Bazzania ovistipula) . H A f
& (Drepanolejeunea erecta) ,

(10) * B 4 A 5 # (Endemic to China) iZIX
DA ] AR B SR AE ) XA R T 43 AT SRR AN
AT, & TIZKEMAIE 13 B 17 J& 23 Fh. &
55 ZE i A5 #E (Campylopus umbellatus) . 48 1 K
B EE (Fissidens gardneri) %W 6 1 # (Trichosto-
mum involutum ) &)W XF %5 &8 (Did ymodon rufidu-
lus) K 8 B 8 (Leskea scabrinervis) W)l 2 &
#f (Lescuraea setschwanica)55F2E,
2.3 KEEARPEEEM 2 MBARPROEE
WA R B R AHEER/BHER R/ DERK

FeBOK I A SRR X 5 H Al 12 4> A AR B X
B EEY R Z5 R (R D BIR KK SR IE HEEY)
TR fBL M 2R 85 A 0. 44, PN ORI X 40 ) 7 F %
AL XN B 2 L0 B R B AR SR
AR, s A ol 2 b 30T 5 YO M P L B = 1 T I
W, AR BL R Kk 0,30 LA b5 54 L R A AR R
FRBURAR 3% 5 7 5 o A B TG A G,

R3 KREBARPREHEYREZES
Table 3 Composition of bryophyte flora in Shuijiang Nature Reserve
G AT e A T ECCRE/ @) [ER i F P BT/ T M
Areal-type No. of species(family/genera)  Percentage % R/T
7 ) 4 Cosmopolitan 16(14/14) —
iZ A T 45 Pantropic 6(5/6) 3.31 A PE RO A7 Fl
IFHE S 24 OW Trop. 2€2/2) 1.10 'I‘herfﬁ‘ji?ﬁt‘ﬂgii;i?isﬁcies,
Aty 7 38 AR A Trop. Asia to Trop. Aus- 3(3/3) 1. 66 RC((:)(Eulr}llteinlil{"(l)lrsii.t:?ei%
tralasia Oceania
AP 53 A5 Trop. Asia 36(20/26) 19. 89
JLiRH 74 N. Temp. 32(22/23) 17.68
fij‘:\ﬂf EX j‘t B I‘lﬂ‘Wr ﬁ Vil E‘ zi\‘sia&N. Ame.r.. disjuncte 9(8/8) 4.97
Trop. & Subtr. E. Asia &.(S.)Trop. Amer. disjuncted
IF it #L i A 73fif Temp. Eurasia 5(5/5) 2.76 TR TR 134
ARG E. Ssia 65 35.91 Thfr‘lf‘jf?zlg?l Gtiir?pze%oate
1[0 A5 Sino-Japansese (12) (21/28) 23.20 6D g o
- & D HRE SR AR Sino-Himalaya (9 (7/8) 4.97
HA-35 LR M/ 4 Japano-Himalayan (14) (11/13) 7.73
H 454 4+ 4 Endemic to China 23(13/17) 12.71
AT Total 197 100 R/T=0.35

T MR AT A 43

Note: Cosmopolitan does not count as a percentage
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0. 35, kb F gL BbLrid (0. 23) 5 ¥ g L% 11 (0. 40)
Z 1] 55 7K B A VTG v A M 3 A AR A, R
A J00 %) R 1] 3 2ok DR A M B 5 A X B RO 1Y
WIPE AL (0. 36) F#E AR A4 4k 1L 0. 37) L AR I , 17
5P R B AR T8 (0. 23) IR S A £ T
AL F A 5 LR X (0. 94) 2 (B e K.
2.4 KEREARPREENHMBEXEHEEYEX

AR K AE N 13 A IX Y & #E R 4 X &R
PR (3 5) HEAT TR A B M L4y o BT A5 SR R B
BB (K D5 F 550 Fr (B 2) 15 B AE L 25
R TR ARMERY— 3, HELE
04 B X 3, BHT ST M B 20 (F) 1 HE 19 8 BIF AT 2 EE AR
1 DX B v s A L L P b Bk 2108 Y T 0 Bl b
BAZ AR XA AL L, Z A0 iR 1o (GO 5% i A
Bl AR 32 7R B 43 (VD) B 52 Wi A5 22 53 Bk 2008 7R 0 A
YRR K . U 15 8 2 1l B4 0 R X,
AT S A BAR AL (E L 1 2 TR AT 4 A AR 43
SR SR I B 2 LU 32 2R S A1 1 5353 W 35K 5 )
PR BAE B LM SF = L 22 ), YEVE A KA T
PCA 43 Mt B (30 o0 7 B 32 0T 43 A S 38 1) 2

=4

PR/ REX 5 0 R 32 P R 2 A (ND Y
SRR I

3 T EREA AR A R TR
DX BEA A PR T

SEMSRLAITT A o [ B A £ 4 B R i
NUAT 3 2500 A . “ b7 202 i B DA M IX 22
Zele 11 DXL 2 A P L X 5 R R v L X R
FAAT s v 2 h B SR L X 2 B PE AL 175 . 7 i
TR 3 ) 7R 3 2k [ A g w1 XL 5B B A
HOTE B DB AT 5 B 7 R A AR T 5 B R Ml X A
Wi L DX 5 125 22 T L 5 e I 3R M 30 2 Rty DX A
R ARAECH 8 E BOSR AT 5% W K I B 23 il
Hh R A 3 A AR ) B0 o0 A R A 1 R AT HO X K
W15 AR AL R GX 3 A5 A ek R IR T B
SRHE R = BN SR, 5 A 8 & s A A T
AR TR S B AR AT 73 A1 AL RS L B XU Sl
ERESIT R 8 s AR 2 LK ARAT T R AR
PIZERES 3K — 43 A A B AR DLl i 4 A
X R ey DD L 1 B W R A AR 2 (3R 6)

Pi A 6.1 3 4% % 2 A% 56 1 1 b DL v 4200 A 1Y
2 (12 B0 JLZA 9 Bl BEZAL 5 F L Jb & 5 h &

KESEHM R AMERRPRESHEYMBCERE(S) R R/THEE

Table 4 Comparison of similarity coefficients (Ss) and R/T values of bryophytes between

Shuijiang and other 12 nature reserves

ks LM/ R M/ B P S P IR

% b Geographical coordinate Fhkc /Fp Ss i SRR/ b MAE A R/

Area No. of families/ Total number of  Total temperate {47 P i
cé 25 Z3:3 No. of genera/ tropical species/ species/ R/T

Latitude (N) Longitude (E) No. of species/Ss Percentage/ % Percentage/ %

7k 3% Shuijiang 27.52° 116.07° 57/103/197/— 47/23. 86 134/68. 02 0.35
BE£L 1% Taohongling 29.70°~29. 88° 116.53°~116.72° 53/73/125/0. 44 22/17.6 95/76.0 0.23
i % Qingliangfeng 30.07°~30.52° 118.87°~119. 2° 62/142/336/0. 31 63/18.75 247/73.51 0. 26
B I Guan Mt. 28.50°~28.67° 114.48°~114.75° 67/122/231/0.29 48/20.78 160/69. 26 0. 30
&/ 1 Leigong Mt. 26.25°~26.37° 108.15°~108.37°  69/171/448/0. 23 100/22. 32 329/73. 44 0. 30
A1l Fanjing Mt 27.83°~28.03° 108.77°~108.81° 53/119/241/0. 16 56/23. 24 176/73.03 0. 32
MPEIL Xiangxibei 27.74°~29.63°  109.17°~110.38° 77/154/375/0. 36 93/24. 8 261/69. 6 0.36
#EZ 1 Tongbo Mt. 28.06°~28.18° 118.20°~118.36° 60/130/285/0. 30 73/25.52 199/69. 58 0. 37
JLiE 1l Jiulian Mt. 24.49°~24. 65 114, 38°~114.53° 70/128/247/0. 30 64/25.91 161/65.18 0. 40
3% = 11 Qiyun Mt. 25.70°~25.91° 113.91°~114.13° 58/98/191/0. 28 51/26.70 124/64.92 0.41
# = 1 Daiyun Mt. 25.64°~25,73° 118.09°~118.34° 84/188/496/0. 33 157/31. 65 323/65.12 0. 49
+J7 K1l Shiwanda Mt. 21.67°~22.07° 107.50°~108.22° 51/106/284/0. 30 95/33. 45 174/61. 27 0. 55
S 1L Dinghu M. 23.16°~23.19°  112.51°~112.56°  54/90/187/0. 28 87/46.52 93/49.73 0.94
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Table 5 Bryoflora lineages of Shuijiang and other 12 nature reserves/ %
X Area A B C D E F G H 1 ] K I M N
Jk % Shuijiang 3.31 1.10 1.66 0 0 19.89  17.68  4.97  2.76 0 0 0 35.91 12,71
i z 111 Daiyun Mt. 4.79  0.42  3.75 1.04  0.63 22,08 13.54 2,29 2,29  0.83 0 0 39.58  8.75
+J7 K1l Shiwanda Mt. 5. 95 1.49 2,97 1.12 ). 74 23.05  19.33  4.83 1.49  0.74 0 0 24.91  13.38
i B % Qingliangfeng 2.58  1.29  2.58  0.97 0 12.90  26.13  5.48  1.94 1.29 0 0 34.84  10.00
MG Xiangxibei 3.67 0 1.69 1.69  0.28 18.93 19.77  3.95  2.82 .13 0.28 0 36.16  9.60
JUEE L Jiulian Mt 4,00  1.33  3.11  2.22 0 17.78  31.11  4.00  2.67  0.89 0 0 29.33  3.56
1l Guan M. 3.37  0.48 .92 0.96 0 16.35 35.10  4.81 3.37  0.48 0 0 29.33  3.85
S Dinghu M. 6.11 1. 11 5.56 3.33 0 32.22  10.56  2.78 1.11 0.56 0 0 29.44  7.22
BE4L I Taohongling 0. 85 0 2.56  2.56 1.71  11.11  25.64  5.13 1.71 2.56 0 0 36.75  7.69
3 = 11 Qiyun Mt. 2.86 0 3.43  1.71 0 21.14  16.57  3.43  3.43 0 0 0 42.29  5.14
A%+l Fanjing Mt 3.02 0 1.29 1.29 0 18.53  27.16  5.60  3.02  0.43 0 0 35.34  4.31
H A Leigong Mt. 3.26 0.47 1.86 1.40 0.23  16.08 20.05  2.80 3.50 0.47 0 0 38.23  11.66
H#14% 1 Tongbo Mt. 4,04 0.74 3.68 1.47 0 16.91  19.85  5.15 4,04 1.47 0.37 0.37  36.76  4.78

T AL Z R R 5 B I SRR LAY CL Rl 7 — ity

FORTE N B3 s D, AR SE - BT R YA 5 L A S I3 S8 U 23 s B3R U 43 5 G b

L B s He 2R -6 3 1) 0 A 4 5 1. It S5 TR 040 5 0. T SIE W 5 KL 3t vl i DXL G S0 3 oP S B 43 s L. 7P B A48 s ML R IE B 43 s N o AR A

Note: A. Pantropic; B. OW Trop; C.
Trop. Asia; G. N. Temp. ; H.
L. C. As.; M. E. Asia; N. Endemic to China

UPGMA

S L Dinghu M.
+ /3K 1l Shiwanda Mt.
‘H LU Guan Mt.
JUIE L Jiulian Mt.
#4111 Fanjing Mt.
MS LI Taohongling
ii Bil% Qingliangfeng
5%z« 1l Qiyun Mt.
i'iiz;LlJ Daiyun Mt.
#4711 Tongbo Mt.
/sl Leigong Mt.
Wi PE-E Xiangxibei
. . . . . . - /K3 Shuijiang
6 5 4 3 2 1 0
Average distance

—

e

1 KIE AR XSS X R 5 HA
Hb DX FR I 2R 20 A 18]
Fig. 1 Clustering analysis of the bryoflora relationship

between Shuijiang and other 12 nature reserves

YR AL PE R B o 0. 67(2 X 7/21) . F &k 5
RARRIME R B R 0.59(2 X 5/17) , #HxF b/ &A%,
X ] BB 5 04 T b DX T i %) AR R R A K e R I T
FIAHRT 3 A A A G, AR RILA 5 R & A9 AH
I RN 0. 43(2X3/14),

H 3% 6 Geit . KK 0 AR 5 B b DX U5 5 A
A AR T B b A3 A T AR e A X A
&H oA TR NS o T W R R A
PR3 A AC SR T30 P R 2 L, 20 A 0l I iC R
THE RG5> T ARAILeE, S
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Table 6 Origin and dispersal of the species endemic to China in Shuijiang Nature Reserve
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Introduction of the Plant Front Cover: Musella lasiocarpa

Musella lasiocarpa (Fr.) C. Y. Wu ex H. W. Li, also known as “Thousand Petal Lotus” “Thou-
sand leaf Lotus”, is a large perennial herb of Musa. Pseudostem formed by overlapping leaf sheaths in im-
bricate arrangement is 30—80 cm in height. Leaves are ovoid to oblong, 50—110 c¢m in length and 30 —50
cm in width. Rosette inflorescence grows erectly on pseudostem with flowering time from March to Octo-
ber. Bracts are yellow to orange-red, petal-like, layers from bottom to top, 30—50 cm in diameter, bracts
oval-shaped to oblong, 13—20 cm in length, 7—13 cm in width. Flowers grow at the base of the bracts,
arranged in 1—2 rows with 2—4 flowers per row. Berry is triangulate ovate, 3—5 cm long and about 3 cm
in diameter. Each fruit contains 30—80 seeds with 6—7 mm wide, dark brown or brown, smooth, with a
large white hilum on the ventral surface. Musella lasiocarpa is endemic to China, and its wild populations
are rare. It mainly distributes in cliff habitats ranging from 1 600 to 2 200 m in Yunnan and Sichuan.
Plants and flowers have high ornamental value, and as one of the “Five Trees and Six Flowers” in Bud-
dhism has been endowed with profound cultural connotation. Pseudostem is rich in starch and can be eaten
and used as fodder. Flowers are nectar rich. Flowers and Leaves can be used as medicine which has the
effect of astringent hemostasis, treating leucorrhea, red collapse and bleeding under the large intestine;

The stem juice is used to alleviate the alcohol intoxication and to avoid kusnezoff monkshood poisoning.

(Li Zhenghong)



