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Abstract: The meadows of Wugong Mountain represent a rare typical natural grassland in southeast China, and
constitute a significant part of the diversity of mountain ecosystem types in this area. However, our understanding of

the overall composition and structure of the plant community in meadows on Wugong Mountain remains limited.
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Therefore, for appropriate conservation and management, it is important to explore the diversity, niches, and
structural quality of the plant community in meadows on Wugong Mountain. Three transects (E,: 1380— 1580 m,
E,: 1580—1780 m, E,: 1780—1918 m) were established along an elevational gradient across the whole range of
meadows from the forest-grass ecotone to the top of the mountain. Ten survey plots were established along each
transect, and aspects of the community and terrain were recorded (species composition, height, and coverage, as
well as the altitude, longitude, latitude, slope, and aspect of each plot). The changes in diversity (a, B), species’
niches, and interspecific competition in the meadow plant community along the elevational gradient were evaluated.
The results showed that the meadow community structure varied gradually with the increase in elevation. The «
diversity increased significantly with increasing elevation, whereas the community variability (B diversity) decreased
significantly. The meadow plant community on shady slopes showed higher species richness. Analysis of
interspecific competition in the meadow community revealed the wide niche and large overlap coefficient of the high-
quality grasses Miscanthus sinensis and Arundinella hirta. These two species showed an absolute advantage and
were the most representative dominant species across the meadows. The meadow community environment also
provided a refuge for the survival of three orchid species (Ponerorchis gracilis, Platanthera minor, and Platanthera
ussuriensis) , while invasive plants such as Erigeron canadensis and Bidens pilosa were also relatively common. The
results of this study show that the overall quality and structure of the plant community in meadows on Wugong
Mountain are excellent, as well as, the meadow community is at risk of degradation. We recommend that
comprehensive protection and management of these mountain meadows should be strengthened, especially in the
section from 1800 m to the highest peak, Jinding. This area should be the key focus for meadow protection because it
has the largest aboveground biomass of the meadow plant community, the richest species diversity, and the most
stable community.

Key words: Wugong Mountain; mountain meadow ; diversity; interspecific competition; niche
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Table 1 Basic information of main species in meadow quadrats

WA R MY T T 1 55 Vegetation
Elevation transect  Elevation (m) Dominant species coverage (%)
WFRFET 1 1380 Wil 5 AL hirta, KWL T Lespedeza davidii , %1% Artemisia anomala 85
Elevation transect 1 1402 W B AL hirta, Bk Pteridium aquilinum var. latiusculum , =W Z B2 3% Potentilla freyniana 85
(E;,1380~1580 m) 1404 W B AL hirta, B 45 Chrysanthemum indicum , 5 B EE® Carex nemostachys 99
1473 W R AL hirta, $IM B Hedyotis caudatifolia Bk P. aquilinum var. latiusculum 90
1524 Wiy AL hirta W45 C. indicum , WIS Tripterospermum chinense 99
1531 M. sinensis, WPy 5 AL hirta, =M BB E P. freyniana 98
1557 RIRIBERE Scleria hookeriana ,WF 7 5 A, hirta, KM AR F L. davidii 95
1568 M. sinensis, ¥ B A, hirta, Bk P. aquilinum var. latiusculum 90
1576 M. sinensis KT W5 Juncus effusus B 1 5L AL hirta 95
1578 P E AL hirta, M #3E Viola betonicifolia, =W ZE B 3E P. freyniana 95
AR R 2 1584 SIS TR Agrostis sozanensis , %5 5 Carex doniana, ¥ 5 A, hirta 75
Elevation transect 2 1586 WAL hirta, 5cFE22 5 C. nemostachys , -1 Weigela japonica var. sinica 100
(E,,1580~1780 m) 1593 M. sinensis, Wi 5 A, hirta, GVEBTF A, sozanensis 98
1595 =M. sinensis, B B A, hirta, 255 C. doniana 94
1602 M. sinensis, Y6 4 B WK Parathelypteris japonica , ¥y 5 A, hirta 98
1696 WAL hirta BEFREEE Carex ischnostachya, v M. sinensis 97
1704 PeMELTL C. ischnostachya, ™ M. sinensis, B ¥ A, hirta 99
1705 M. sinensis , SRR EL R C. ischnostachya Wty ¥ A, hirta 98
1719 Wy R AL hirta , M 25K Selaginella labordei , 55 W5 A grostis clavata 92
1725 BARELRE C. ischnostachya, G VS BIEF A. sozanensis, % M. sinensis 95
TR AR 3 1799 Wi B AL hirta, 5 M. sinensis, JeFEEEE C. ischnostachya 94
Elevation transect 3 1800 M. sinensis, JRARZE L C. ischnostachya, BF iy ¥ A, hirta 97
(E;,1780~1918 m) 1804 PP AL hirta, ZcFEEE T C. nemostachys , BIEET A. clavata 97
1811 PRBEEERL C. ischnostachya , 7= M. sinensis, 3§ & A. clavata 99
1859 W R AL hirta ,BRIREEFE Carex filicina, I3 Persicaria runcinata 97
1875 BIRFA. clavata, > M. sinensis, ¥ 1L H 5 Parasenecio hwangshanicus 99
1905 M. sinensis , AR EL R C. ischnostachya By ¥ A, hirta 99
1909 T2 M. sinensis , SRARELEL C. ischnostachya , Wy % A, hirta 99
1917 B A, clavata , SRFBEE C. ischnostachya, = M. sinensis 93
1918 M. sinensis B EL AL hirta RFEEEEE C. ischnostachya 95
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Table 2 Plant community structure of Wugong mountain meadow

155 Index E, E, E,
BEPE 5 Community height (cm) 0.38-+0.08a 0.36+0.09a 0.34+0. 11a
7% 75 B Community coverage (%) 93.10+5. 32a 94.60+7. 31a 96.90+2. 23a
W4 & B Species richness 12.402.72a 15.00+5. 08a 15.80+5. 31a
Margalef 5 %1 Margalef index (Ma) 2.4340. 44a 2.69+0. 85a 2.73+0.88a
Simpson %X Simpson index (D) 0.86£0. 04b 0.89-£0. 05ab 0.9140.02a
Shannon-Wiener #§ 4¢ Shannon-Wiener index (H) 1.9240. 20b 2.1240. 40ab 2.2540.33a
Pielou 8 %% Pielou index (E) 0.77-0.03b 0.79-£0. 06ab 0.8340.03a
B L HEME B diversity (B,,) 0.63=+0. 05a 0.61+0.09a 0.57=+0.09a
YRl JE % Species turnover () 0.5840. 06a 0.5240. 10ab 0.4640.11b
I F ik £ Species nesting (3,,.) 0.05=+0. 01b 0.09+0. 02a 0.1120.05a
i A= 5 Aboveground biomass (g-m %) 323.604188.79a 355.57483. 29 383.36499. 24a

AT AF/ING FHRFR R P<<0. 05K F 22 5% B3 . Different lowercase letters in the same line indicate significant difference at the P<C0. 05 level.
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Fig. 1 Correlation analysis of plant community structure characteristics under topographic environment
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below.
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Fig. 2 Niche breadth of main plant species of different elevation transects
E,: MK FE4HF 1 Elevation transect 15 E,: MR AE7T 2 Elevation transect 2; E,: M4k FEH7 3 Elevation transect 3. S,: T M. sinensis; S,: ¥ 15 ¥ A, hirta;
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Jiuhuashanicus; Syy: /NYERE E. canadensis; Sq,: Y %1 ¥ Bidens pilosa; S,,: ¥1 5§ C. indicum; S, =M BB 3E P. freyniana; S.: JEIAIRE Persicaria
nepalensis; Sy,: ¥ HFE V. betonicifolia; S,y LA HESE V. grypoceras; S,,: BB SE Viola kosanensis; S;,: KWK F L. davidii; Sy, IEZEW00
32 Epilobium brevifolium; Se: B 2438 ¥ Smilax outanscianensis; Sg,: BiH P. praeruptorum; Sge: $I0 B8 H. caudatifolia; Sgo: WIHBE T. chinense;
S,o: MV S AL tetraphylia; S,,: ¥:88% Rhododendron simsiis S,5: I B Luzula plumosa; Syg: ¥T WS E I effusus; Syp: F2E10 P. depressa; Sg,:
Hh W FE Y Veratrum schindleris Sy, e Wk ¥ MM Clethra barbinervis; Sg: /Ni%E 5B H. erectum; Sg: T8 B AE L. barystachys; Sy T 1B Tricyrtis
macropodas; Sy, : /N_AIF Gonocarpus micranthus; Syy: W BLES. chinensis; Syy: WR P. aquilinums Syg: H AL HR Anisocampium niponicum; Sys: 4l
2540 S. labordei. T [A] The same below.

2.5 MG ESEEE

FRAE 34~ T 4 R ) FP AR ) B O A S B M A R (R )R, R BIE AR RE A E v 39, 29% AT,
TR FEAT B, 44, 49 %6 B FRXT IR FE E b 51. 57 % W R X A AE S ES . WIRHEW E E,ME b AN
TS >0.6 0 FhXF H ) 2 B A 17.16% . 18.58% Fl 21. 31 % 5 2k &5 o7 & =>0. 7 By Fh %t o 41 43 51 A 15.50% .
16. 17% F118. 73%0 s A 1 H & =>0. 8 (R T LA 43 531 2 13,99 % 14. 76 6 F116. 81 %6 ; A A H & =>0. 9 By FpxT
FC A543 504 12, 48% . 13. 60 % Hl 15. 09 % 5 A= 2545 1 & = 1. 0 YRR LU 43 50 11. 46 % .12, 84 % F113.73% . i
R B E M E 38 R S S0 008 1. 78 .3. 08 F13. 29, 34Nk FEH (E, JE, JE) 345 ¥ Rl 19 Flr | o 5 a)
Py RP B 19. 39% o MRIIR S IR RE S 2 18] (B ~E,) B 3G Bl 20 B, 4 5504 SRR E0AY 29. 59% o IRk Al
TR FEAT Z 8 (B ~E) B4 W R 21 R, o5 5 f) P Fp OB 21, 43 %0 o 78 B3RN0 8 T 4R PR A 22 8] (E,~E,) i 3k
A YRR 34T, AR PRI 34,6906 o A B Hh R A W el 4 AR A A6 i A B A VR T i

A 45 Fofr = 5 ) AR R E o BB R 8 A3 BT TN MR R B P B R ek B SR /N A
AR A6 B I PR R A o R T R TR A (P<C0. 05, &1 3) s IR AR B b, P VBF A R AR BT A
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®3 RLEGAETEZEUUHHESEM(A0,) 0 EFND R EE (ER)

Table 3 Ecological attributes (AQ,) and ecological response rate (ER) of main species in Wugong Mountain meadow

By Fp 1 25 & Pk Ecological attributes (AO,,) 25 R i 3 % Ecological response rate (ER)

Species E, E, E, E, E, E,
M. sinensis 3.04 3.74 2.81 0.339 0.555 0.722
P AL hirta 2.08 4.87 5.11 1.077 0.438 0.422
EALBT IR A, clavata — 7.84 4.14 — 0.170 0.471
BB BRI A, sozanensis — 3.14 1.57 — 0.416 0.434
KK EE O, undulatifolius — 10. 39 6.68 — 0.098 0.153
S BEZLE C. nemostachys 8.55 —0.03 —0.23 0. 069 —4.472 —0.829
S C. doniana —2.23 2.25 — —0.030 0.584 —
IRAHEE R C. dschnostachya — 7.61 4.19 — 0.205 0.461
B AL japonica 6.82 7.12 — 0.099 0.150 —
B FHH A, margaritacea — — 5.98 — — 0.263
T A. sinica — 9. 44 5.22 — 0.073 0. 259
ZWKE%E A, ageratoides 4.51 —5.51 —9.43 0.140 —0. 007 —0.004
S Y. heterophylla 3.28 4.54 9.53 0.422 0.424 0.073
—HH#AE S, decurrens 2.13 5.08 6.24 0.324 0.310 0.280
MBI T G S. nemorensis — 7.32 0.12 — 0.094 5.712
JUAEW LR S. jiuhuashanicus 1.22 —13.35 0.13 0.537 —0.002 4.683
INEHE. canadensis —3.57 —1.54 14.01 —0.013 —0.065 0.047
WA B, pilosa — —8.42 7.52 — —0.005 0.210
W4 C. indicum 3.59 10.72 — 0.437 0. 064 —
=R P, freyniana 2.65 6.21 5.79 0.762 0.278 0.301
JEIA/REE P. nepalensis 1.74 —5.22 — 0.338 —0.011 —
S V. betonicifolia 2.72 2.74 —12.94 0. 205 0.242 —0.002
LHHIE V. grypoceras 1.00 —3.15 —8.83 0. 680 —0.017 —0.004
TR V. kosanensis — 4.48 4.42 — 0.241 0.219
KK F L. davidii 3.40 — — 0.512 — —
JiR M 3E E. brevifolium — 7.11 —13.97 — 0.097 —0.002
WM FEHS. outanscianensis 1.72 —0.48 — 0.637 —0.179 —
WA P. praeruptorum 4.72 5.52 2.26 0.136 0.282 0.737
SN HH H. caudatifolia 0.89 — — 1.430 — -
KA WE T, chinense 1.59 6.75 — 0.623 0.160 —
B Z AL tetraphylla —2.22 5. 64 7.50 —0.031 0.315 0. 209
KRS R, simsii 2.99 —1.73 — 0. 356 —0.057 —
PIBHMHE L. plumosa — — 9.44 — — 0.135
ST T, effusus —0.13 — 3.16 —1.373 — 0.348
SEAH P, depressa 2.63 —17.69 —16.78 0.206 —0.001 —0.001
HiWS 81 V. schindleri — 4.90 3.81 — 0.277 0. 504
SENKFENT B C. barbinervis 0.80 — — 1.355 — —
INFEFILH. erectum 3.57 5.57 3.96 0.496 0.341 0.541
WEEAE L. barystachys 2.48 4.31 5.89 0. 866 0.501 0.325
W T, macropoda — 6.28 5.51 — 0.174 0.242
INTANE G, micranthus —2.69 5.09 — —0.022 0.212 —
E%ES. chinensis —2.50 —9.86 —12.33 —0.025 —0.003 —0.002
Wk P. aquilinum 0.85 —1.31 —1.66 1.835 —0.090 —0.062
HAZ R A. niponicum —9.52 —10.01 2.46 —0.004 —0.003 0. 269
it EA S, labordei — 6.51 8.07 — 0.164 0.136

— ¢ W RIAE BE AR PR H B This species does not occur in this transect.
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F4 RPYLUEGEDOMHENESTEBRSFER

Table 4 Results of niche overlap competition among plant species in Wugong Mountain meadow

16 b5 Index E, E, E,
YRl 8L Species numbers 52 57 54
B XF %k Species pairs numbers 2652 3192 2862
A A H & >0, 6 YA X The number of species pairs with niche overlap =0. 6 455 593 610
BN EE 0. 7 I FI X4 The number of species pairs with niche overlap 0. 7 411 516 536
AL E F >0, S BN EL The number of species pairs with niche overlap >>0. 8 371 471 481
AL F >0, 9 B A X EL The number of species pairs with niche overlap >0. 9 331 434 432
A S H > 1. 0 YA X4 The number of species pairs with niche overlap >>1. 0 304 410 393
A A E & SR Sum of niche overlap 4715. 47 9819. 53 9403. 00

BEWIFPEL Total number of species: 98. J:4 Fi 4 Number of common species: WA 15 2 45 Fh =29, gk HEalr 1 5 3G M =21,k FE5 25 3
AT R =34, MR FEA 1.2 5 3 Fr=19. The number of species common to both in E; and E, is 29, the number of species common to both in E; and

E, is 21, the number of species common to both in E, and E, is 34, the number of species common to both in E,, E, and E; is 19.
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Fig. 3 Niche overlap coefficient of plant species of different elevation transects

O, R n T e i TR A DY A E S REG O, Fom Pl e X R i S0 ES R E . O, represents the niche overlap coefficient of population 7 to

population £; O, represents the niche overlap coefficient of population £ to population 7. * 3 78 7E P<C0.05 /K ¥ I 22 5 . 3 . * indicates significant

difference at P<<0.05 level.

FOROKH AR AL R MRS — AR A BT A i R B SR XU R Tb 2 N IR R AE 4
A RO HE v SRR Y 7 R 3 TR B IR (P<20. 05, [ 3) s R RE A B b BE A R AR BT IR SR K
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