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Abstract; Lishan Mountain is located in the eastern of Zhongtiao Ranges bordering Qinshui county, Yangcheng county,
Yicheng county and Yuanqu county in Shanxi. It is at 35°16'—35°27'N, 111°51'— 112°30'E, and belongs to warm-
temperate continental monsoon climate zone. Lishan Provincial Natural Reserve was authorized by Shanxi Provincial People’s
Government in 1983, and Lishan National Natural Reserve was designated by the State Council of the People’s Republic of
China in 1988. It is the largest natural reserve (248km”) and with the richest wildlife resources in all natural reserves in
Shanxi. Shunwangping subalpine meadow is at 2358 m above sea level and is the highest peak in Lishan Natural Reserve. It

consists mainly of xero-mesophyte or mesophyte,, which includes mainly Festuca rubra , Carex subpediformis, C. heterostachya ,
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Poa annua, Fragaria orientalis , Sanguisorba officinalis , Ranunculus japonicus , Polygonum viviparum , Gentiana macrophylla
et al. Because of the abundant natural and cultural scenery, it has increasingly attracted tourists. With the rapid
development of tourism, however, its vegetation resource has been damaged to some degrees owing to the unreasonable
exploration and the imperfect management. The quadrats were set from timberline (2100m) to the top peak (2358m) in
Shunwangping subalpine meadow. Four transect belts were parallel each other and were parallel with the traveling path.
Following a gradient of decreasing tourism disturbance intensity, each transect was Om, 4m, 8m and 12m, respectively,
away from the traveling path. Each transect included 32 1m X 1m quadrats, which were set up at 100m intervals. A total of
128 quadrats and 88 species were recorded in the field. By using richness indexes, evenness indexes and diversity indexes,
the change tendency and regularity of the plant diversity of communities in Shunwangping subalpine meadow influenced by
tourism interference were studied, along with ANOVA. The results were as follows: (1) The number of the families,
genera, and species of the different transects increased with the increase of the distance away from the tourism path. The
number of species in Ranunculaceae alternated more than that in Rosaceae, Compositae and Gramineae. (2) In spite of the
variation of the relative coverage, the relative height and the relative density of main dominants were not significant (p >
0.05), the regularity of variation showed that the distance away from traveling path corresponded to higher relative
coverage, height and density of the dominant species. However, the change trend for the relative coverage, the relative
height and the relative density of the companion species showed inverse trend. For example, the Polygonum aviculare
distributed only in Transect I, and was absent in Transect II, Transect ITI, Transect IV. (3)For the functional groups of
life form, the permanent plant was accounting for about 80% in the total, which was more than that of therophyte and shrub
(accounting for 20% ) totally. With the increase of tourism interference, the proportion of therophyte raised, the proportion
of permanent plant inclined, and the proportion of shrub was constant relatively. (4 ) The result of diversity indices
indicated that the richness indices and the diversity indices raised, and the evenness indices declined with the increase of
the distance away from the traveling path. The difference was not significant (p >0. 05)by using ANOVA. It suggests that
the tourism interference has not resulted in serious influence on plant diversity in Lishan subalpine meadow. Based on the
disturbance degree of tourism on plant diversity in Lishan subalpine meadow, some management strategies are proposed for

the development of tourism and for plant resource conservation and its utilization.
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Table1l Compositions of plant family, genus and species in different transectsin Lishan subalpine meadow, Shanxi

L7 R BEH KA
REAE F B F Compositae Rosaceae Ranunculaceae Gramineae
Transect Family Genus Species FhE FhE FhE FhE
No. of species ¢ No. of species ¢ No. of species ¢ No. of species %
1 25 61 78 13 16.67 9 11.54 7 8.97 5 6.41
2 28 65 83 13 15.67 9 10.84 7 8.43 5 6.02
3 31 67 86 13 15.12 10 11.63 8 9.30 6 6.98
4 31 68 86 13 15.12 10 11.63 9 10.47 6 6.98

3.1.2 AR EEMYFPESIEEELL

FEBAR NA TR, H7 155 5P 755 1L 5 ] B R by 5 £ 35 (Festuca rubra) | R.BEHEE (Carex
subpediformis) S EE (C. heterostachya) % ; L EFp L H A BBR (Poa annua) 55 E %R ( Fragaria oriental-
is) \HuHy ( Sanguisorba officinalis) T B ( Ranunculus japonicus ) %5 ; ¥4 7 1 A B 2 3 ( Polygonum viviparum) |
Z= 7. ( Gentiana macrophylla) \ 4348 . /INMEE E %5 (Anemone rivularis var. flore-minore) Y& &8 A KL ( Thalictrum
petaloideum) AL EE3E (Viola biflora) | 53k (Aconitum carmichaelii) 5% ( Bupleurum sp. ) % {8 Wb A i &
(K¥8 ) (Daphne odora) J3 7% ( Stellera chamaejasme) ./NIEJH ( Gentiana squarrosa) | k% ( Pulsatilla chinen-
sis) \ERFEIE (Anemone cathayensis) % , WO MRS SIEITF R, OB THURI I I, BEIE 4514 K M Rh LB 2 = AR
BAE(EK2),

£2 BUHERTR WLERT RHREER FEYEESE
Table 2 Plant community characters of the different transectsin Lishan subalpine meadow, Shanxi

R ARE S

Constructive species and

R BRI RRE RS

Transect Distance ( m)

FEMEF HE(%) THEE

) . Companion species Coverage Disturbance degree
dominant species

Pol icul
/A Bt Taraxacum mongolicum , £ Ji & Polygonum aviculare, i

o o Sanguisorba officinalis, REBE WH
1 0 ;lj Plantago asiatica , 3% Cares subpediformis, % B 65 Stronger
estuca rubra L .
Fragaria orientalis
, L EEE REEE SWES BRR Po anua, £ 8, ML K ., 2
C. heterostachya ,TH/NTE J5 B % Fragaria orientalis Middle
RITES, 3R E Polygonum
3 8 RB¥F BERE SREE, AR viviparum , oy , 2635 Gengiana %0 ﬁ?ﬁ
& Lighter
macrophylla
) L EEE RESE SWER RN N FIEERFEENE EERTTH
S B Ranunculus japonicus Fewer

LZER2 B3 WUEH AERBIRNER 1, EEMHUSNEY L, BRELFERZHEFH LD
i BEMEAA AR . AU, — X B RA NS R e, MRREE FRE RS, EE
HEERFMA R . MR, TEE B IR R , USRI R S5 R AR

B T A [EE ) P A R ) Bz R AN RUNE IR , BE A ik T 0 36 JE BRI R, 26 9% o B D 55 S AR A b
A AR AR S ZRIA R R . B3R 3 W, BE Rl , Oy TR, EBRMBFEEF R
FHE FREE AR KT EFEIT SESDN, AN EE AXEE AR ERE B, ML
e, EBRMAEMIREE RO DU EI SRR 25 5 N4 B R B B 2 i e, LR &AM
AL EE AW RF RN 1 BoA 0, M EFRNER 3 MEFR A 0. BEEREEE, v+
P, Byt T o B 2K
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£3 FEKNFERFIZEWHEMNES ANTERBANTEHILR
Table 3 The relative coverage, the relative heightand the relative density of the main plants in different transects in Lishan subalpine meadow,

Shanxi
7% 1 Transect 1 7% 2 Transect 2 7% 3 Transect 3 7% 4 Transect 4
wrap  MHXTEE MXEE ANERE AANEE AR SRR HYEE ANEE ANEE ENEE HEE HEXRE
Species (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Relative  Relative Relative  Relative Relative Relative  Relative Relative Relative  Relative  Relative Relative
coverage density  height coverage density  height coverage density  height coverage  density height
Fr. 12.88 13.76 12.29 20.74 21.46 19.32 26.91 24.45 25.21 24.78 25.23 27.43
Cs. 6.05 6.67 6.89 9.35 8.93 9.12 9.74 9.98 9.13 11.57 9.54 12.17
Ch. 5.21 2.58 5.78 7.02 8.45 7.88 9.46 7.78 8.34 8.31 7.67 8.76
Pa. 2.43 3.25 2.46 6.16 6.61 7.01 7.19 9.09 9.17 10.78 11.13 11.24
Fo. 3.46 4.31 2.25 5.65 7.02 4.23 5.37 4.86 4.12 6.82 6.04 2.75
Pv. 2.15 2.08 3.21 2.10 2.56 3.79 2.86 3.22 5.14 3.14 3.87 4.69
Gm. 0.93 0.82 0.87 0.73 0.68 0.91 0.95 1.04 1.43 0.91 1.11 1.39
Tm. 1.14 1.21 0.77 1.47 1.75 0.87 1.47 1.68 1.12 1.38 2.35 1.09
Te. 0 0 0 0.54 0.57 1.05 0.94 1.14 0.75 1.37 1.43 1.04
Vb. 0.36 0.24 0.24 0.22 0.41 0.37 0.14 0.25 0.22 0.44 0.59 0.57
P 0 0 0 0.13 0.14 0.37 0.34 0.44 0.33 0.37 0.49 0.48

Fr: ¥ %3 Festuca rubra; Cs;: BEFE B B Carex subpediformis; Ch: £ &K C. heterostachya; Pa: B R R Poa annua;Fo: &R 5 E & Fragaria
orientalis; Pv. Bk 38 Polygonum viviparum ; Gm: Z2 7L, Gentiana macrophylla; Tm: T B % Thymus mongolicus; Tc:&3E4E Trollius chinensis; Vb WAL E
3K Viola biflora; Pt: 4L T 5ei8 Pedicularis tatarinowii

3.1.3 ARMRHEREW A NEES L

5 B R, SR BE AR , HE E B AR 22 B X RN R R (R 4) o MR ETERF 1 o
SMAREE BAERE 2 sP LS B B T R, ZERRHT 3 AR 4 A 0. X VREE ARSI
B R, RA R PRI RS A TIEFERRES , I 3l TN R RS T, S EGRH
BB, AT HE A RIE T EFNLS e BTA . BTXEYMHLZEAEH. MR W% W TR
F L, BTERM B, M2 ENRABERETE RN, EHEHYE AR ZBIRE

F4 TRKFERTIEH#AEYHENEZE ANEERANEE
Table 4 The relative coverage, the relative heightand the relative density of the main anthropophilic plants in different transects in Lishan

subalpine meadow, Shanxi

7% 1 Transect 1 7% 2 Transect 2 7% 3 Transect 3 7% 4 Transect 4
wrap  MHXTEE MXEE ANERE AANEE AR SRR HYEE ANEE ANEE ENEE HEE HEXRE
Species (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Relative Relative Relative  Relative Relative Relative  Relative  Relative Relative  Relative  Relative Relative
coverage density  height coverage density  height coverage density  height coverage  density height
Poav 6.16 5.45 6.91 2.62 1.65 2.74 0 0 0 0 0 0
Tm 12.73 12.83 11.34 7.35 5.98 6.76 4.77 4.11 5.13 1.74 1.32 1.27
Plas 8.54 9.47 8.37 5.84 4.97 5.06 1.17 1.09 1.67 0.79 0.45 0.64

Tm: E/A3E Taraxacum mongolicum  Plas : ZE§ij Plantago asiatica

3.2 JiiiE YO AE YA I B DT REAE R R M

ARG SRR PR E A X, T LSRRGS RYIMPERA XK. hEERENR
TEINEHRA LR — %0 (50 2K5F) , LA AR Dy LAt B9 75 35 R EA R SR G R R BB X R — 4= 3
B FERER R

A TR B RAB Y X SRS AR R Ty A RE e AR B 450 LR AN A B RAR OB, RA I BT
FEHR L RERERI ST EER " o 5 L1318 L A AR R A VR LM LRI O 3 AN ShRERE AL, B 1
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Fig. 2 The change of species richness in Lishan subalpine meadow, Fig. 3 The change of species enenness in Lishan subalpine meadow,

Shanxi Shanxi
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