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Abstract; Climate warming is more obvious in high-altitude mountains, and as a result, investigating the spatial patterns of
mountainous vegetation responses to climate warming is becoming a new hot spot of mountain research. The Luliang
Mountain Range lies on the east side of the Loess Plateau in central China and is characterized by an extremely fragile
environment due to the lack of precipitation. Based on latitudinal gradients from north to south in the Luliang Mountain
Range, the affiliated Guancen Mountain in its northern section, Guandi Mountain in its central section, and Wulu Mountain
in its southern section were selected as study area. Each of these mountains was divided into three gradients: high altitude,
medium altitude, and low altitude. The corresponding elevations for the high, medium, and low altitudes were 2571.3 m,
2395.0 m, and 2222.4 m for Guancen Mountain, 2179.1 m, 2000.7 m, and 1899.7 m for Guandi Mountain, and
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1602.0 m, 1458.6 m, and 1318.0 m for Wulu Mountain, respectively. Three experimental plots heated by open-top
chambers (OTCs) were placed within each altitudinal gradient. Treatments were implemented using completely randomized
block design and including control (CK) , low temperature increase (LW ) , and high temperature increase (HW). During
the growing season in 2017, the growth characteristics and hydrothermal factors of the herbaceous communities in
mountainous forests were surveyed in order to explore the responses of herbaceous communities to climate warming as well as
the spatial pattern changes of these responses with latitudinal and altitudinal gradients. The results revealed the following
under the LW and HW treatments: (1) air temperature increased by 0.47°C and 1.00°C, respectively. The atmospheric
relative humidity increased by 1.37% and 1.94%, respectively. The increasing amplitude of air temperature grew
significantly with altitude (P = 0.012). (2) Corresponding soil moisture decreased by 0.32% and 0.64%, respectively.
The soil temperature decreased by 0.07°C and increased by 0.06°C. The increasing amplitude of soil temperature diminished
significantly with latitude (P = 0.003). (3) The respective vegetation density increased by 41.27 plants/m” and 78.53
plants/m”, but vegetation height increased by 0.04 m and 0.03 m. The vegetation frequency increased by 5.47% and
3.47% , while vegetation coverage significantly increased by 5.32% and 0.88% (P = 0.042). (4) The relationships among
vegetation indices, temperature factors, and moisture factors using RDA ordination analysis indicated that the absolute value
of the correlation coefficient between vegetation and temperature increased by 31.49% and 56.82% , as well as that between
vegetation and moisture correspondingly increased by 38.67% and 62.89%, respectively. Therefore, in the Luliang
Mountain Range, temperature factors were more responsive to warming, with air temperature being positively correlated with
altitude and soil temperature being negatively correlated with latitude. However, the warming effects from the OTCs
strengthened the relationship between vegetation and moisture, which promoted the dependence of plants on moisture,
thereby significantly affecting vegetation coverage. Warming should be controlled in terms of amplitude, which will then
have positive effects on vegetation. When precipitation occurred during the experiment, however, the associated moisture
enhancement could weaken the warming effects on the soil. Thus the soil temperature decreased during warming treatments ,
indicating that precipitation had a greater influence on warming effects in regions where precipitation dominated the
environmental factors. Therefore, the effects of short-term warming were affected largely by rainfall, which introduced errors
into the results. We strongly suggest that the experimental duration should be prolonged in similar studies on warming effects

in order to reduce these errors.
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Fig.1 Simulated warming plots and sampling frame
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Fig.2 Variations of air temperature with time in different warming treatments at different altitudes

CK . % igt , Control ; LW ; G B 143 ,Low temperature increase; HW ; Fasipibi= ,High temperature increase

http ; //www.ecologica.cn



6014 JAE = 40 %

F(P<0.001) (£ 1), FHib, AR EAET 55211028 SR B B E N, 3 IRAE LW A1 HW AbHE R 4351 1k 2]
0.47°CF1 1.00°C ; HLHG W BEZE B i 2 0 NEH (P=0.092) |, S N 2 K (P=0.012) .

F1MEE KS ERERR LM, TR BR LEBETHESEEFESN(P)

Table 1 Multi-way ANOVAs of temperature, moisture and vegetation in different mountains, soli layers, altitudes and treatments
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Fig.3 Variations of air humidity with time in different warming treatments at different altitudes
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Table 2 Dominant species of herb communities in different
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Fig.4 Variations of soil temperature and moisture with depths in different warming treatments at different altitudes

IRV ABAERG IR AL T T SR 0 5k 2 Pk 25 5% (P>0.05) |, 1 W 4 %85 8 XoF 5 ik oo [0 AN BSORR (3R 1) o BRI, AN [
R AN B2 LA Y 27 B R i (P =0.077) , BEIETE LW Al HW b3 R 438 51 41.27 Bk/m>Fl 78.53
FR/m? s HIEIEBELE R (P =0.201) 3 n7E LW b3 N 28/ #, 78 HW 3T 21 K3 Bk (P =
0.366) Ha ¥y 23 I

LW F1HW Ab BT R 950 3 16 T e L 43 139 00 15.919% F1 6.85% , 75 54 L2 B/ 1.099% F1410.38% ,
TEEV L B3N 1.60% F1 3.19% (K1 5) . FEPA R S AR ) 25 SRR 2 i 3 7K (P =0.002) |, 765 T Ak 31
TR EEZE S (P>0.05) , ULHTAE Y AR EE X 4R B AR (2 1) . BHIE, REIBGEANEE T B 221k
WA AN (P=0.473)  BEIEAE LW A HW AL R 50518 5.47% F1 3.47 % ; 38 08 6 245 5 18 i1 52 vk /s
FAF(P=0.747) , BRI 0 5L 3 K R34 (P=0.507)

LW F1 HW ZbFE T A4 2 B 70 T RE LA SIS 13.19% F1 3.19% , 76 575 1L 4 B3840 0.94% F1 0.95% , 1
LA I 1.83% A/ 1.51% (K15) , P EAE L (P=0.013) ¥ (P=0.001) Ab¥E(P=0.042)
[i) 22 S 438 3] g K (EANFIL L (P=0.252) AFNEEIR (P =0.405) FIAS [F] L AN [RIVEE4K (P = 525 ) ROAE )
TEEEAC IR T ARIR B B 2R (R 1) Ik, RRIBRAFET B 32 Y 55 5 23 80, 3 R4 LW Al
HW b3R5 518 5] 5.32% Fi1 0.88% 5 HL 1 M BE 243 B 14 I S 9/ N 34 Bl 40 hn 2 38 Ik 3

LW F1 HW 40 3 R A8 9 7 B A8 0B 1L 23 90 34 50 0.06 m 1R & AR A8 4k, 78 575 143 5134 1 0.05 m Al
0.06 m, FEAE AN 0.02 m( & 5) , A4 = EEAE LML (P<0.001 ) 8] FIAS[A] L1 b i) ¥ 4% ( P<0.001 ) [i] 22 5
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Fig.5 Variations of plant community properties with altitudes in different warming treatments

2.4 ILHORTRI IR AL R IR KA MR OE R

T FEAE CK AR TR 5 12 ANEEE K3 B B AR DGR 43 17 b i 3K o 50% , bl i 27K HOA 1
A5 R HER R B E T 7 LW BT 9 8 K i 92% , AR B E KA 5 A, AR BRI R
i ADE 5 KA 5L i S IR A OE  7F HW AREE R A9 i & 7K 5 100% , ool i E KA 11 A4, SR
PR S AR 8 3 7R O, 57K A3 DR SR A TR G (32 3 IR 6) , FH G ZR B4 (I e 34 iR AL T 558 3 34 34
A 114, 5 S 80 92% .,

HEYIAREEAE CK ALBE R () /K 1A 1A, BP0 8%, 5 0—10 em 38K 40 5 i 3 IEAH G 16
LW ZbHEN 9 KT b7 17% , i B KA 14,5 0—20 em 3K 52 B A G 78 HW AbBET
15 E K 75% , B 2 KO, 5 2 R R R A 2 A DG, 5 0—30 em T HEAK A AR 2 I
(R 3 I 6) , MR B X HEAE G TEAL P T S A S 47 12 4, B P00 100%

FE ) 6 AR AN ] 1 R A BT A S A AT 35 A 3 31 8 3 /K1 (32 3 FNIEL 6) , AH G 22 B4 o} 78 34 T b 1
TR B AE HTE 44, bR TR 33%,

HEY) R BETE CK ARERT 1 2 57K 7 83% , HorPil B /KA 9 4, 525 R HETR B Bk 3% IE A O,
5 10—50 em HHEK o5 B E UM SC 78 LW ARHE R (19 8 357K Y 83% , H X il B K, 52 - 1R
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JEE A R IEASE, 5 10—50 em 80K 7 S0 2 35 0RO 76 HW AR B (9 35 0KF 5 67% , FErp il 25K
A 2 A, SRR R IR, 5 2050 em K B B IFE G (K 3 M 6) . M RELERHE
FEHGIRALHE T S S i N HA 1A, BB IR0 8%

F3 LAREEBELAE TEESRE KIWEXSH (R
Table 3 Correlation analyses among vegetation, temperature and moisture in different warming treatments

AT AH ST1 ST2 ST3 ST4 ST5 SM1 SM2 SM3 SM4 SM5

W Density CK  -0.229 0.223 -0.433 -0.330 -0.435 -0.439 -0.439 0.525 0.420 0.336  0.165 0.062
LW  -0.499 0370 -0.515 -0.506 -0.496 -0.485 -0.480 0.484 0.459  0.505 0.452 0.483
HW  -0.804 0397 =-0.797 -0.789 -0.785 -0.786 -0.788 0.734  0.856  0.808  0.722 0.681
B Frequency CK  -0.151 0.133 =-0.270 -0.239 -0.229 -0.213 -0.193 0.421  0.336  0.236  0.062 0.000
LW  -0.330 0208 -0.308 -0.267 -0.247 -0.228 -0.215 0515 0445 0345 0216 0.041
HW  -0.558 0.295 -0.561 -0.551 -0.541 -0.535 -0.524 0.589  0.595  0.505  0.303 0.368
¥ Coverage CK 0.142 -0.149  0.004 0.047 0.070  0.090 0.109 0.126 0.111  0.054 -0.025 -0.075
LW 0.103 -0.151  0.169  0.208 0.225 0.239 0.248 0.174  0.053 -0.030 -0.175  -0.260
HW 0.156  0.087  0.193 0215 0.223 0226 0241 0.118 =-0.021 -0.143 -0.363  -0.265
5 Height CK 0.534 -0.252  0.541  0.521  0.568 0.572  0.583 -0.278 -0.473 -0.509 -0.558  -0.607
LW 0.601 -0.365  0.668 0.674 0.672  0.668  0.671 -0.303 =-0.559 -0.678 =-0.617 -0.636
HW 0.370 -0.027  0.386 0.389  0.388  0.387  0.398 -0.076 -0.332 -0.456 -0.675 -0.587
AT 2SI, Air temperature; AH ; 25 S, Air humidity ;ST1: 10 cm ¥R T35 FF | Soil temperature at 10 cm depth;ST2:20 em % + 3R
£, Soil temperature at 20 cm depth;ST3:30 cm ¥R 13, Soil temperature at 30 ecm depth; ST4:40 cm IRJE - R, Soil temperature at 40 cm
depth;ST5:50 cm ¥R + IR, Soil temperature at 50 cm depth ; SM1:0—10 cm %RE +4E/K 5>, Soil moisture at 0—10 em depth; SM2:10—20 em %
i + €K 4, Soil moisture at 10—20 em depth; SM3:20—30 em IR 587K 53, Soil moisture at 20—30 cm depth ; SM4 :30—40 cm R + 37K 43, Soil
moisture at 30—40 cm depth; SM5:40—50 cm ¥R 137K 43, Soil moisture at 40—50 cm depth; CK; X} i Control ; LW KB 34 Low temperature

increase ; HW ; =it High temperature increase

ST 5, AS R 3G TR AL BN R 8 S5 TR K 0 BT G 2R 8 T 1G58, RDA 45 HEJP 5l 1 R AE (BRI E LW
FHW B R 535380 6.74% F1 33.71% , £ HE P 5l 0C & BFITE LW Fl HW AR 3R 435038 0 1.30% F1 3.55%
(F4), 7E LW FIHW Zb3R  AEDYE 55 I8 PR T 56 28 (4 RH 56 22 B4 XRHIE 43 3138 0 31.49% 1 56.82% , 57K 43
T3 R A AH IE Z B4 43 )38 0 38.67% 1 62.89% ; Jii # HA 344 R s K T iy &, 28 WHAE B 5 7K 20 9 O 28 % 44
T 1O SR AU (L 6)

R4 WHARIBRLETERSEE KSEFRXROHF 2T

Table 4 Ordination analyses among vegetation, temperature and moisture in different warming treatments

- =)
oo we | 2 : : o

FFIE(E Eigenvalue CK 0.581 0.038 0.004 0.000 0.623
LW 0.617 0.045 0.003 0.000 0.665

HW 0.827 0.005 0.001 0.000 0.833

K FAH Correlation CK 0.786 0.856 0.666 0.000 2.308
LW 0.812 0.900 0.626 0.000 2.338

HW 0.914 0.833 0.643 0.000 2.390

3 it

3.1 IREE KPR B L A g
IR OTC VR Ry 3 i 2 o 15 B A P8 IR B, 49 il 2 A0 B s 9 im0 1.36°C A1 2.81°C
T 3t HEAT AR A6 R B TR S80Il OTC g J3E sy T /)N, H iR AR b 1) X SRR 1 4518 41
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Fig.6 Correlations among temperature, moisture and vegetation in different warming treatments
AT Z5SJRE , Air temperature ; AH : 28 SO % | Air humidity ;ST1:10 em R JE +HEEE | Soil temperature at 10 cm depth; ST2:20 em R + 5
[ ,Soil temperature at 20 cm depth;ST3:30 cm P + 3R , Soil temperature at 30 cm depth; ST4:40 em % +HEIR | Soil temperature at 40
em depth;ST5:50 cm ¥R T IR, Soil temperature at 50 cm depth; SM1:0—10 em I 4-387K 43, Soil moisture at 0—10 em depth; SM2;10—
20 em RS A HEK 43, Soil moisture at 10—20 cm depth ;SM3:20—30 em ¥ 37K 53, Soil moisture at 20—30 cm depth ; SM4;30—40 cm %
+ 557K 43, Soil moisture at 30—40 cm depth ;SM5;:40—50 em R 137K 53, Soil moisture at 40—50 cm depth

—F, OTC TP T2 S KB 3, 28 S B3 0 gk A S AN B i, B ) B o | DR i 4 N 2 <I JEE
Fhi' > A FT AT BB A SRR A 7 A I AN LA AR R R A R A S T 0 1 4
K78 K MR ZERE (B i T b TR 92 A1 OTC MBEASYE T, K R 2 8L, i flifS OTC P28 S i 1
I, ZEBAFESEPY RS OTC PR ZE B IR R, S50 OTC PR EAEY) 2 ) BUET AR 0 A0 G 1
W AR T ARERMYIERET . XS5 LA, AW G2 I 19 25 SRR B 2 FE HL AT 20 em &
JE R B 56 2, 32 AP0k 25 S M A, DRI A6 30T M T 2 T s S0 AR A R R R . ARAIF St A 3], 34
SR T AR 5K TG R T B R AR R L SR, A AR T 1 R A i 1 R 5 R R AT O, AR
WFFEA5- 3], o B B IR AL R 28 A0 AE L RE LB/ 0.40% , 78 5637 L FIAS 14 L 43 B340 5.29% F1 0.94% , X 5
BRI R A T RA S, FRE AL B 320 R AR LS B X, Heas SR R 7 iR A B R TR B ok, HE
PTE m BE I IR AL BT AT AN 1.48°C it iy TG 111 (0.88°C ) A ¥4 1111 (0.65°C ) BB THIR 72 FLE L
() 1.48°C L FHIR ) S B2 UM R L 1122 51 25 (IPCC) $2 H 1 1.5°CTHR BIE , X AE S R G A ]
TIURH I AL, ARG T A 25 SO A R L S N i R rh 2 — | SRR R S LR A TR G,
KABSE(IPCC ERTHIR 1.5°C FpBli &) P Ir g uE 719

AWFFEAT B IR T A R R A B SO, H GRS - R A RN X R R
WFoE—50, BV IRIGSR T HHOK 25 %, SRR R TR a3 220 A ST A5 Y AE B TR A R A
L IR R 3 3 5 Bt R A N PR R KA G o B RN Y T IR A A5 133K 23 B 1 )2 i 28 1kt B 5, 1
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RN SRTEART V70 kil 853/ 7 i =) 1R N1 1| PR P s o = -/ o = R T e N TT R ) 1 A 2 D0 e o 4
VRN . A RIFIT 2 W IR 5K A AR R U GO R B 3 B R i R BER S R HOK B+ R R
AR A S BRI, T KT 8 3300 58K o3 3G, 23 B A - S90S sl sy P 32 o S8R X +
SRR AR AR A s ) PR T IR BRI O . A BIESEAT HRRE RE AER SRR B B X
KA Ze i 7 s AR AR S SR R B R L L A BT AR AR 2 R e s
I Z MK R, HL b 1) R T AR AR R Y TR A B R L e o, A TR 1L R AR
L EE X R BE R TE R K = AR TR S I X A BG TR AR 32 Bk S M e, PRt /K 15 T g 25
8553 UGS SR AKON DAY 4 R T XoF - 498 0 7 A 17 2500 AT OO o
3.2 R BT R T 1 R 4 e 1

ABIFSE TR IR 0 O TR SR VR R U A B R I I AR B S TR R ST
F4) R R V0 5 A, ), 1R 0T v FEAE AT LE 800, (H A AR R A B 1 7 25 A AT AR A IR 381 b 3 7K SR WY I 4
TR R S AN T 2 A AL R S 00 A5 0], 406 3R f vy S e A R 9 1) B R RS i, 2B R Y
W PEAT TN, Kb T REE L2 R P R 2 A o ) 5 A TN X B ( Kobresia humilis ) %) 1)
WSR3, Z2 5000 () 2 R 24 IR N 0" o R P MR S G 20 by bt T 2 8 1 S 36 % B0, 0 el
S/ INE R TR RS T 32 M XE 4 ( Saussurea pulchra) WISTEE | 13N T 245 5 5 ( Carex atrofusca ) FIEK %
%(Polygonum viviparum ) E‘J}fﬁgm] o TEWN S e o AT E‘Jﬁ/ﬁﬂiﬂ;’;%kfﬂ, Ei?é%fﬁ%éﬁiibﬂ“” o
TR B SR 3 108 S B T SR T 2 55 (Leymus chinensis ) R 53 3 O 52 00 AN K 357, 100368 2 1 LA — 52 1Y
PESEFER?  SXLER ST T IR EAS R A2 X, Ve PR R B S0 R 1 R0 B S50 ) R I ) 3545 TS
[f] AHE5E AW REAR — 2 IR A — e P AR A A S BV &, BV R X e ™ A R 2K
I ELA I [R] RUBE AR

ARMIFFEAE 0 i SRR A A T R 1 il S5 45 SR A T AR R T R M K A 1 i B A A SR v T
FERGIR . e B S0 SE U R B 1R 0 R B VR A 0 AR G B R R B SR 0 R T 3k AR A
FAT o U AN [ 38 03 7K P X e A R R T R A — 2 S« e Tt P8 R IR, B 1 s B 3 8 A e B
ZREVEA — o R RN 3 (E 210 T M — (i, BV R B R b DA i SRR IR L Z TSy
ORE AR KRR b ol T R S8R 1 38K o326 0, AR AR AR A DT S 250 BB TR A1 T A i
PRI T RS P SR SR e — 2 R I, A REXH AL ™ A2 R RN

TIA ARTFGEAAT R AR LG R AL BN AE A %% B R REAE DGR 1L 43 /)N 6.05 B/ m? Rl 1.09% , {E7E HRE
WA I R hES . WFARRER S MR , T L g SOT i i th B DL 3R 4 S BT & 5 HLBE S
FERE IR0 BRI BRI =, ORAT LLHLAL B TR 1L ZR 00 rh SR 4 FE L IX MR REA R I DLV R
PP B RO 32, HAESERAC B R R WAV ECR 0 e 2 A8 Ak, DRIk, 38R A 3 O LA ) 4% N 5
NS AR RE S BRI R AR AT G . R4 IR RIWTSE b, FAT TR AR Vs 9 8 BT AT B b ) 3 AR
B OYSRL R SFE Y DI RERY 6 AR TR AL BT 1 B SR AT IR AR .
3.3 MR SIREE KPR 00 FR T I Y o

I RS IR AL BT R B T R EE K 3P TR OGR4 BN IK 3 R X 4 ek i O AN R T BB R T e
LR 1 4R) A FTRESE 32 BT R A 5 (RN 3R T AR B 57K 730 P 1 OC & A2 AR X 7K 43 (AR
S SR S S AT R R AR T R IR R K B SR, MR AR A DXl g B T v e AR R
PRI B e R 2 FEM X, - HEK 432 5 0 oy S e A o B P F R 3R IR 5 B K 4y
ERRL RN I A K B e R B2 X A K R BB P R Y R, R R A T S
LB R ROK D, R R BEE R RS BT RS HOE TN 5, S B0 FER AR K
R RE P, A S PR AR 5 0  JyAE o  e JR M X, Pl T RE b T T M AR R L
TR ERZ NI N R X T2 A R E, SRR A K B R AR BT L, AN
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Supplementary Table Herbaceous species and their growth indices in different mountains
ITg: a2 Wb R/ A #=E B
Mountain Number  Species (Bk/m?)  Frequency/% Coverage/% Height/m
FLREL 1 B Artemisia argyi 5.33 5.33 0.67 0.05
2 I3k % Pulsatilla chinensis 5.33 2.67 2.67 0.08
3 BK R Melilotus officinalis 1.33 1.33 1.33 0.06
4 WAL EA Saussurea odontolepis 2.00 1.33 0.67 0.04
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17 #1 XUHL A5 B R PR B b AR DL T 1% e g i 6023
1 75 Y EE/ A il I

Mountain Number  Species (Kk/m?)  Frequency/% Coverage/% Height/m
5 HLZE Cirsium setosum 2.22 1.78 1.11 0.10
6 I Speranskia wberculata 1.33 1.33 1.33 0.08
7 T tEAE Heteropappus hispidus 5.33 3.33 11.33 0.16
8 FALREE Clematis intricata 1.33 1.33 1.33 0.12
9 % Scutellaria baicalensis 1.33 1.33 0.53 0.12
10 WK Chenopodium album 1.33 1.33 4.00 0.08
11 53k Allium chinense 100.00 33.33 6.67 0.09
12 H3¥ Viola verecunda 7.11 7.11 3.11 0.04
13 WL 5 Sphaerophysa salsula 17.78 14.67 16.09 0.35
14 T2 B Agrimonia pilosa 1.33 1.33 1.33 0.13
15 FIHTE Medicago sativa 9.33 5.33 4.67 0.12
16 FE4LE Artemisia eriopoda 1.33 1.33 0.27 0.04
17 MU A Rhaponticum uniflorum 1.78 1.78 0.62 0.06
18 13k Allium senescens 1.33 1.33 1.00 0.10
19 V2 Adenophora polyantha 4.00 5.33 2.53 0.23
20 P L Carex lanceolata 228.33 50.78 18.99 0.23
21 BT Ligularia fischeri 4.00 4.00 0.53 0.03
22 BRFTE Artemisia gmelinii 128.89 65.33 61.33 0.35
23 KA HE Clematis hexapetala var. tchefouensis 30.00 20.67 12.00 0.25
24 BRLRTE Clematis florida 4.00 4.00 2.63 0.20
25 W3 Potentilla chinensis 9.33 9.33 7.33 0.31
26 BB Vicia sepium 6.22 8.00 8.58 0.29
27 BATTEE Siphonostegia chinensis 6.00 5.33 4.00 0.19
28 IR Polygala tenuifolia 1.33 1.33 1.33 0.09
29 £13F Stipa capillata 44.89 24.44 4.89 0.22
30 HUAE Eragrostis ferruginea 21.33 8.00 4.00 0.16
XAzl 1 M1 Angelica dahurica 3.56 3.56 18.00 0.38
2 25 Pinellia ternata 41.04 20.00 5.22 0.05
3 A5 5 3% Sanicula chinensis 21.33 16.89 8.31 0.17
4 3K X Scutellaria scordifolia 43.00 24.67 11.00 0.25
5 HLSE Cirsium setosum 1.33 1.33 1.44 0.08
6 KIWE G Lathyrus davidii 10.00 10.67 3.60 0.12
7 Mt Sanguisorba officinalis 1.33 1.33 0.47 0.26
8 W% Angelica biserrata 36.44 28.44 23.56 0.36
9 St B Cynan chum hancockianum 1.33 1.33 0.40 0.04
10 F3E Rorippa indica 5.33 4.67 4.67 0.06
11 HAEE Artemisia annua 1.33 1.33 1.33 0.18
12 XY Astragalus sinicus 6.00 5.33 4.00 0.13
13 JEHEE Saxifraga stolonifera 26.67 16.00 6.09 0.04
14 %H: Cerastium arvense 2.00 2.00 3.00 0.09
15 EHE Geranium wilfordii 9.07 8.00 4.92 0.17
16 Wil Epilobium angustifolium 1.33 1.33 1.00 0.09
17 1T Geum aleppicum 7.11 6.67 4.56 0.28
18 MRS Polygonatum macropodium 2.67 2.67 1.33 0.12
19 55 Pedicularis ikomai 3.20 3.20 1.59 0.07
20 £ Festuca ovina 28.00 13.33 5.23 0.22
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6024 JAE = 40 %

1 75 Wb W/ A il I
Mountain Number  Species (Kk/m?)  Frequency/% Coverage/% Height/m

21 1LiEE Allium senescens 2.67 2.00 1.00 0.07
22 MM Galium bungei 6.13 4.00 1.45 0.13
23 PEET R Carex lanceolata 454.37 77.48 26.98 0.23
24 PERAEE Thalictrum aquilegifolium 5.33 5.33 5.07 0.16
25 W22 5 Ligularia fischeri 4.44 4.67 3.44 0.08
26 E3L3K Vicia unijuga 5.33 5.00 1.80 0.11
27 3% Aconitum carmichaeli 6.00 5.33 3.00 0.05
28 FIE Tagetes patula 4.00 4.00 1.33 0.12
29 B Valeriana officinalis 12.67 9.33 2.67 0.13
30 JHAESL B Carpesium cernuum 5.78 5.78 6.67 0.08
31 P} R Fragaria vesca 136.44 62.67 30.33 0.14
32 PP Vicia sepium 1.33 1.33 1.33 0.17
33 W8 FHE Silene gallica 1.33 1.33 0.67 0.15
34 FIK Poa annua 141.14 25.71 11.83 0.39
35 FIRE Eragrostis ferruginea 13.00 7.33 1.00 0.07
36 NS4 Scorzonera inconspicua 4.00 4.00 2.67 0.13
37 BR2EE Polygonum viviparum 1.33 1.33 1.33 0.05
HWI 1 25 Pinellia ternata 35.73 14.93 2.72 0.04
2 HAE Artemisia tanacetifolia 7.33 3.33 0.60 0.03
3 HLSE Cirsium setosum 7.33 4.00 3.87 0.09
4 kT Sanguisorba officinalis 4.44 2.67 0.76 0.05
5 HEE T Stachys affinis 2.00 2.00 1.33 0.07
6 J43E Rorippa indica 1.33 1.33 0.67 0.01
7 ERYE Astragalus sinicus 21.33 8.67 2.67 0.06
8 B335 48 Hedychium forrestii 128.89 52.44 33.11 0.11
9 A2 Polemonium coeruleum 4.67 2.00 2.00 0.05
10 4R 5L Rubia membranacea 14.22 11.56 11.82 0.11
11 3 Viola verecunda 6.00 4.00 1.20 0.02
12 HH Cerastium arvense 104.00 29.33 5.53 0.05
13 MM P Czernaevia laevigata 9.78 4.00 1.18 0.08
14 BN Geum aleppicum 12.67 6.67 3.17 0.18
15 4 Pedicularis ikomai 30.67 8.89 1.22 0.05
16 BB Geranium platyanthum 7.11 4.67 1.82 0.08
17 P Elymus dahuricus 58.67 26.00 3.67 0.07
18 VU2 Galium bungei 88.33 25.00 5.17 0.12
19 JRHE Rumex acetosa 2.67 2.00 2.00 0.04
20 P E 5L Carex lanceolata 711.26 67.11 17.29 0.15
21 JERAEE Thalictrum aquilegifolium 1.33 1.33 0.67 0.01
22 T Chrysanthemum coronarium 6.00 4.00 1.00 0.07
23 TE 33K Vicia unijuga 4.44 2.67 1.33 0.06
24 193k Aconitum carmichaeli 14.67 8.00 2.71 0.13
25 JREZ2b% 3 Potentilla longifolia 5.33 2.67 0.93 0.02
26 P ERE Fragaria vesca 225.90 42.86 17.62 0.07
27 IR Poa annua 36.33 12.67 0.97 0.09
28 R 2EZE Polygonum viviparum 30.00 14.44 3.64 0.03
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