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Study on the Flora of Bryophyte in Jiulingshan National
Nature Reserve, Jiangxi Province, China

CHEN Chunfa', ZHANG Chaohui®, TU Kun®, SUN Yu'"
(1 Lushan Botanical Garden, Chinese Academy of Sciences, Jiujiang, Jiangxi 332900, China; 2 Jiangxi Jiulingshan National

Nature Reserve Administration., Yichun, Jiangxi 330669, China)

Abstract: The Jiulingshan National Nature Reserve extends south to the Luoxiao Mountains, and faces the
Wuyi Mountains, Dabie Mountains and Wuling Mountains across the river on east, north and west sides,
respectively. From September to December of 2020, the authors conducted several field surveys and speci-
men collections for bryophytes in Jiulingshan National Nature Reserve. A total of 562 specimens were col-
lected. The specimens of bryophytes from the Jiulingshan National Nature Reserve were identified and
counted. Based on the similarity coefficient and the ratio of the tropic elements to the temperate elements
(R/T values), the floristic geographical characteristics was analyzed and compared with seven regions in
Jiangxi. The results are as follows: (1) there are 58 families, 100 genera and 179 species of bryophytes in
Jiulingshan National Nature Reserve, including 34 families, 64 genera and 113 species of mosses; 23 fami-
lies, 34 genera and 64 species of liverworts; and 1 family, 2 genera and 2 species of hornworts. (2) The

composition of the bryoflora in Jiulingshan is complex. The highest element is East Asia, the temperate
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elements are slightly higher than the tropical elements, and the area shows obvious convergence and tran-

sition in floristics characteristics. (3) The similarities between Jiulingshan and most of the seven areas are

high on families and genera; Jiulingshan has the highest floristics characteristics. Jiulingshan has the high-

est similarity with Yangjifeng on species, and Jiulingshan has the lowest similarity with Poyang Lake Wet-
land on species. (4) The highest R/T value is 1. 32 for Jiulianshan Nature Reserve, and the lowest R/T
value is 0. 50 for Poyang Lake Wetland. The R/T values of Jiulingshan National Nature Reserve and Tong-

boshan Nature Reserve are the closest, and in both, temperate elements are slightly higher than tropical

elements showing obvious floristic transition. In conclusion, the tropical elements of bryoflora are decrea-

sing from south to north in Jiangxi. Meanwhile, the temperate elements are increasing, and the bryoflora

of the central part of Jiangxi shows obvious convergence and transition.

Key words: bryophyte; flora; Jiulingshan National Nature Reserve
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PXE B E SRR P XY BT s M AR RE (R
PR IXY ISl (AR AR X BRI B
W7 B GE i E R 45 Hb K U L R G AR R
DX PN 5 8 X 2R 8020 1) R e JB R I A B T R A
1 BT/ il 1 BT (R/TO AR B A6 B L0 1l 6 R 4%
FAR R DX DX AR R BT . T oA AR R IOk LA
JUR I E R R ARG XS 7 4> X & S Ao A
PR, R Sprenso(1948) By 2 20 : W Fh AH Ll £
H(Ss)=2¢/(A+B) X 100% (A A Hl # [X 4= 3 Fl
BB R CH XA FRF R ¢ P HE XA RO .

2 HEREH

2.1 FARK

2358 VLVE U I R AR DX A &
F4) 58 BE 100 J& 179 Fi CZEFf 7 Fh A1 AE L) , v &
FAHY) 34 BL 64 J@ 113 Fh, B 2R Y 23 B} 34 )& 64
FoAEREY IR 2B 2 MR D, R XS
FL o3 )5 VLV B EE A Y R JE LR Y 53.70% .
31.15%6.15.72% . B¢ CE KA & LMY AE LG
PR3 XA A UL R X AR R A w2
B BB B2 CE ORI B A R R AE 8
2.2 RBR.EBEHW

VG LS I E R BRI X B a#E Y L f
58 Bh WA B =7 AR 9 A L EE AR Y
TR EXREY 2 B o MERFBHEA 71 R, iR Y
X & B R 39. 67% (£ 2), e KIEHB N
W AR R X ME—A 10 FAYRL,

VLS I E R R H AR X B E YL h
100 J& . P =5 Fh R JE AT 8 A, Hoh B2l
WelE.EXMY 2 E. 8 MEHIEBHA 50 Fh, A
147 X B EEAR IR 27, 92% (38 3) . F Kk
PE S BEE Ry 8 Fh

gi LR, JUIA 1L &R O SR RO B8 B
8, 5 i [ 5 2 0 A W AR SR R A B AR —
O U L EE S W O SR AN R SR B
KT E A 5 U0 1L # B 2) Fl 4L 1 50 R B0
) B A I 2 T 5 2K .
2.3 REBSW

A 5 AIE 6 2 op [ B R JE G 4 A X
SR R o3 A R L0 1L R G H RO X AR
FE) X 2R o 64T R 40, AT R 40 13 A0 A IX % 4
AR (R 4, HAKIR .

(D #4045 (Cosmopolitan) %53 fi K B TR
JUE I XA 10 B, A0 A M 8% Reboulia hemispha-

erica ME & Conocephalum conicum B4R Dumort-
iera hirsuta fIHME Pallavicinia Lyellii AEFh

(2)Z A7 43 A (Pantropic) 140 A 1E B 7E L
W 1l Ml XA 5 A, 2300 O B A5 Lejeunea fla-
va M EBEE Lopholejeunea subfusca ¥R R & #§
Fissidens pellucidus. ¥ W & # Pyrrhobryum
spiniforme M fEE Her petineuron toccoae ,

Fx1 AWRLEEHEYH AN

Table 1 Species composition of bryophytes
in Jiuling Mountain

o R B J& %L Rl

Taxa Families Genera Species
#2% Bryophyta 34 64 113
# 2% Marchantiophyta 23 34 64
i & 2% Anthocerotophyta 1 2 2
%1t Total 58 100 179

x2 ARBRLEHEYWRBR S
Table 2 Statistics of dominant families of bryophytes

in Jiuling Mountain

[T
N?m%cr Fﬁrily Spi‘tics ﬁ};;ﬁfﬁﬂ;jﬁﬁﬂ
total species/ %

1 W2 &L Lophocoleaceae 10 5.59

2 AT #E R} Mniaceae 8 4. 47

3 [ % #£ 8} Leucobryaceae 8 4,47

4 ZH#£ %} Entodontaceae 8 4.47

5 A5 5 B Lejeuneaceae 8 4,47

6 P#EFE Thuidiaceae 8 4.47

7 R #E R} Fissidentaceae 7 3.91

8 4 K # B} Polytrichaceae 7 3.91

9 FH#E Rl Brachytheciaceae 7 3.91

®3 ARLEBHEYRABESIT
Table 3 Statistics of dominant genera of bryophytes

in Jiuling Mountain

i SRR L

Nugmjllier Geﬁfus Spfﬁies Pcrccntagc of
total species/ %

1 HE% )8 Entodon 8 4.47

2 KR8 8 Fissidens 7 3.91

3 PEER Thuidium 7 3.91

4 BT #E)8 Plagiomnium 6 3.35

5 H & 88 Leucobryum 6 3.35

6 FEEJE Heteroscyphus 6 3.35

7 B & & Frullania 5 2.79

8 H#E)® Brachythecium 5 2.79
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(2-1) A N R (BT P8 =) Flrp (Rg 56
(BB PR B Wi 43 i [ Trop. Asia, Australasia (to
N. Zeal.) & C. to S. Amer. (or Mexico) disjunc-
ted] AR TIAE LG L ML DA 1 Flr, Dy 85 it B
Taxiphyllum taxirameum ,

(2-2) Fati S Y L 3R U v w58 N T W 0 A
(Trop. Asia, Africa & C. to S. Amer. disjunc-
ted) P ATARBIAE LG I DA 1 Bl Dok A
#E Plicanthus hirtellus ,

(3) ARy I Y A1 4Rl 5 YH 5] 1By 73 4 (Trop.  Asia
& Trop. Amer. disjuncted) %4> 1 26 B fE JLI&
WML XA 7 Fh, 40 5 U e %8 & Radula javani-
ca R E Leptolejeunea elliptica . "4 #h K
# Campylopus sinensis R INEE Hookeria acuti-
folia , #) B # Barbellopsis trichophora . BT %4 #§
Neodicladiella pendula B B Homalioden-
dron flabellatum ,

(D 1A FE #4317 930 45 (Old World Tropics) 1%

SR AT BUAE JUWS Il M XA 4 i, 3 i O B E
Ptychanthus striatus M RURB#E Fissidens crisp-
wlus /NEG#E Weisiopsis plicata M/ F # Circuli-
folium exiguum ,

(5) P S9N 2= PHE R PR 23 A (Trop. Asia to
WP AT AR L 1l M XA
12 Fp, R B ¥ & Bazzania vittata V41K 5535 &

Hez‘,eroscyph,us argutus . Xﬂ JLil: 7':?"‘ % gf Hez‘,eroscyf

Trop. Australasia)

phus coalitus M =15 F2EE Heteroscyphus triden-
tatus FFFPAE,

(6) FA7 P 2 #hoty JE P 43 A (Trop. Asia to
Trop. Africa) % EBTE JLIS I X A 3 FP,
SR B ARG EE E Porella handelii 3 3 240 i &
Lejeunea anisophylla M E Folioceros fuciformis ,

(7)) A W [ Trop. Asia (Indo-Malesia) ]
3 AT S BT LW 1L 3 XA 17 Fofr, 0 R 0 B (it
W R Marchantia emarginata subsp. emargina-

ta KIEKPE Plagiochila junghuhniana VA I RR 2B

R4 ARLEHEUMHHSALERX

Table 4 Distribution type areas of bryophytes in Jiuling Mountain

%L i R L A1)

SrAiZ5 A Distribution type Number of  Percentage of
species total species/ %
1. #4345 Cosmopolitan 10
2.2 #7 43rfi Pantropic 5 2.96
. 21 AAGHPAE I R  CR DY 25 R R 9% (SR P ED [ 53 Al Trop. Asia, Australasia (to N. Zeal.) 1 0. 59
- C. 10 S. Amer. (or Mexico) disjuncted.
2-2. LY AR YRR R SEM T W53 A Trop. Asia, Africa & C. to S. Amer. disjuncted 1 0.59
3. P I YN R 52 P 6] 43 A Trop. Asia & Trop. Amer. disjuncted 7 4.14
4. IHHE FAE 4345 Old World Tropics 4 2.37
5. A T Y 2 G RPN A3 A Trop. Asia to Trop. Australasia 12 7.10
6. B WY = A AEM 4345 Trop. Asia to Trop. Africa 3 1.78
7. AW Trop. Asia (Indo-Malesia) 17 10. 06
8. LA 4+ North Temperate 26 15. 38
9. AL AL FE M 1E) B 53 A E. Asia & N. Amer. disjuncted 5 2.96
10. IHH FLEA 4346 Old World Temperate 22 13.02
10-1. RSV A1 g &6 AE 9 18] BF 23 A Eurasia & S. Africa (Sometimes also Australasia) disjuncted 1 0.59
11,3 S 2 Aii Temp. Asia 3 1.78
12. RWS34i E. Asia 49 28.99
12-1. " [E -5 SRS A6 Sino-Himalaya (SH) 6 3.55
13. 1 E4¥4 Endemic to China 7 4,14

T SR AR T S8 LG5 B PR DAL A S A X R ALy 2— 75l

TR LA S A X ALl 8—11

Note: World distribution species are not included in the percentage; Tropical properties include distribution area types 2—7; Temperate

properties include distribution area types 8 —11
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# Claopodium prionophyllum . F5 W5+ 22 & Het-
eroscyphus zollingeri YUK P EE Thuidium glauci-
noides . BRI #E Thuidium plumulosum . JK ¥ &
Thuidium pristocalyx F JI| JH & B Meteorium
buchananii SFFPZE,

(&) bR 4345 (North Temperate) ik
BUAE JLIE L XA 26 B, AR E Pellia epiphylla .
A E Apopellia endiviifolia . Z AP E Caly-
pogeia azurea ¥4 T#E Ditrichum pallidum K=
A K EE Leucobryum juniperoideum . F AR F &
Riccardia palmata BEM /NP8 Haplocladium an-
gustifolium FYNK P& Thuidium delicatulum s
.

(9) % Mg A0 b 5& Y 5] W 23 Aii (E. Asia & N,
oA R LS I XA 5
a0 W0 R B G H- B Frullania alstonii . %21 il
4 K # Polytrichastrum ohioense ., T 43 45 22 &
Grimmia pilifera . 1 [K#E Brothera leana #1241
#E Timmiella anomala .

(10) IH it AR 43 7 (Old World Temperate)

A IE BT L Ll DR 22 A, dna o4 5
Calypogeia arguta \FLEE (JEAZF) Chiloscy phus
polyanthos var. polyanthos. = & # Ditrichum
heteromallum . BB # Dicranum scoparium , §p i
H # Brachythecium rutabulum F 4§ 0 FH &
Brachythecium velutinum SRR

(10-1) Bk . 1 g 6 4E 91 18] B 43 #ii [ Eurasia &
S. Africa (Sometimes also Australasia) disjunc-
ted] ZM AT BUAE JUIE LM X AT 1 R, S 2
W Radula lindenbergiana ,

QLD IR M 43 A5 (Temp. Asia) %450 fi 2%
TR LIS L IX A 3 B, 20 5l 5 5 B35 Frulla-
nia muscicola FAETFMNE Frullania sinensis IR
&) kT B Plagiomnium acutum ,

A FRAAF A (E. Asia) 340 Hi 2 RIAE LA
i XA 49 Fp, an KSR 8 Marchantia paleacea
subsp. diptera P& & Makinoa crispata W% 7
M & Pallavicinia levieri R4 M & Pallavicin-
ia subciliata AN 83 & Nardia subclavata Fl
=R L Bazzania tridens SR,

(12-1) " BE- 5 i M 4 47 [ Sino-Himalaya
(SHY ] i3 A 28 YA JUlle I 3 XA 6 A, 23 531
83 K M8 Rhodobryum laxelimbatum . /NFLYE 8
Fauriella tenerrima . % Mo [f] Wt &8 Isopterygium

Amer. Disjuncted)

propaguliferum JKEM 28%E Entodon obtusatus &4
28%E Entodon prorepens M E 5 4HE&E Entodon tai-
wanensis .

(13) ¥ E %A (Endemic to China) Z4r i 28
RILEJLUE L XA 7 Fh, G g Bt & Frullania
linii X HaEE Heteroscyphus lophocoleoides N
MK P 8 Claopodium rugulosifolium F7AE K 48 #
Entodon divergens 4§,

JUWE L& BEAE ) X R Lo S 5 T 03 13 Ao
A5 DR K 4 A7 Y A KR 23 LA ZR I 3 A i
O AR AUAT 49 B, AR R AR 28,9906, H
YR A AT A7 T B3l a0 s a0 o) o AR A
MR 15, 38261 13. 0206, B I% X8 T R WA 4
XA, B oA B o3 CRLAE 2 JA0HT 73 A L Bty S 9
RN CZI Y 22) F b | B 5 (B8 P4 =) (8] 1B 231
P2 A7 270 | R AN = S 1 T o I 0 A
TR S Y 5] W 73 A1 | THHE ST 23 A | R S D 22 44
G NS VU1 o (TR 2% - AL =2 s | S B o 2 S A |
G AR ARG 29. 59 %0 R 43 A R4 (LA
B[ i o (I N A S LT T3 e N1 5 R 7 T
b A B e FEN Y aLE | ERNT T TR |
Ty 33. 73 %0 o ikl 43 A1 53 W i TG A8 L i IX
2 LT WY S ) ok 9 B ARGE g0 1) U 23 R AT
P X — 5 2 XA T R 9 2 XL X
HRER . 5 U8 LR TR X R IE 45 R — 50

X ERRA A 7 A AR R A 4. 1426,
R R LB d b SRR DY Geit T b E AR R
AR A 300 12 J@ A 45 J& % R R A
flElg INEEEETR Meteoriella s i R4 B
9 2. 22% %@ 5y A J0 Bz FE AR R A R Y 3
AN A AT S AT AR PR LR A R o [
Bt 2013 AE R AT E R Z R AL AL S —
SAREY XA S fE (VU W R 1 R R SR
M#¢ (Rhodobryum laxelimbatum) ; JT f& (NT) 9 Ff
2 B A BRI #E Clao podium rugulosifolium F17AE
B 48 # Entodon divergens; VL N BB Z (DD) ¥
B 2 Fl BE Mb A & Pallavicinia levieri F1KE Hb &
AT e Glyphomitrium calycinum , HAE 2017 4 &
A b e A5 AL 32 U 0 b 44 530 rh R WS T 3
Kot A % X R AR 1 & B Leucobryum
juniperoides B J&JCAE (LC) ¥y Ffr, [H PR H: 78 5 0L ]
255 D5 T HAT B A T B AP FA R AL IZ
G Ry A R A SR 2021 AR KR S AR
WP A AR W 4 5% ) o AR
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Introduction of the Plant Front Cover: Gymnocarpos przewalskii

Gymnocarpos przewalskii Bunge ex Maxim. belongs to Gymnocarpus of Caryophyllaceae, a rare and
endangered ancient Mediterranean relict plant, alias ‘achene caryophyllum’, Perennial deciduous sub-
shrub, 50—100 cm tall. Leaves linear, 5—20 long and 1—1.5 mm wide, sessile, acute apex, contracted
base, fleshy, waxy layer on surface, glabrous, no obvious veins. Stipules membranous, scaly. Opposite
or alternate leaves. Stems exist in two forms, erect or tortuous, with inflated nodes and multi-branch.
The bark of old branches is gray-brown and cracked, young branches red-brown. Hermaphrodite flowers
with red and yellow-green colors, petals absent, outer transparent white bracts covered. 5 sepals with lan-
ceolate, apex awned, wide transparent membranous margin, covered pubescent. 10 stamens, 5 for each of
the inner and outer rounds, in which only the inner stamens have anthers, and the outer anthers are abor-
ted, anther ellipsoid, longitudinally dehiscent. Superior ovary, subglobose, 1 ovule; Cymes axillary,
composed of 5—15 single flowers, approximate 4 days flowering period for single flower and 30— 36 days
for population. Achenes persistent. Small, brown and oblong seeds, ca. 0.5 mm in diameter, low seed
setting rate. Obvious taproot, ca. 4 m long, well-developed lateral root with less root hair. Flowering
from May to June and fruiting from July to August.

Gymnocarpos przewalskii is endemic species in China, mainly distributed in Xinjiang, Gansu, Hexi
Corridor, central and western Inner Mongolia, Ningxia, Qinghai and other places, which was identified as
National first-class key protected plants in 1997. This species has the characteristics of drought, wind
erosion and sand burial resistance, salt-alkali and barren tolerance. It is one of the important constructive
species in rocky desert areas, and has positive effects on preventing soil desertification and maintaining eco-
system balance in desert areas. Meanwhile, as a rare relict species of the ancient Mediterranean xerophytic
flora in the desert region of central Asia, it has very important scientific value for researching the forma-

tion, development, climate change of deserts and floristic origin of xerophytes in northwest China.

(GAO Runhong, YANG Haifeng)



