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Abstract: The construction of the Qinghai-Tibet Railway is a centennial project of the People’s Republic of China. A large

part of this railway is located on alpine meadows ( typical vulnerable ecotones characterized by high altitude, low
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temperatures, and scarce annual precipitation) between the Tanggula Mountains Pass and Damxung County. Because the
construction of this railway is inevitably a source of disturbance to the surrounding environment, it is vital to study the
revegetation of these severely affected alpine meadows. To understand the community dynamics of the affected alpine
meadows, we investigated the vegetation present on the impacted land during the railway construction period (2005), as
well as 4 years (2009), and 8 years (2013) after the construction period. Eight 10 m x 40 m plots uniformly located
between the Tanggula Mountains Pass (91° 43’ 31.4" E, 33° 04’ 36.3" N) and Wumatang (91° 32" 11.95" E, 30° 37’ 51.
05" N) were sampled, each with 9 quadrants 1 m X 1 m in size. The data collected included species composition, species
coverage, species height, and the population size of each species. To this end, a series of variance ratio (VR) tests, X
tests, and Spearman’s rank correlation coefficient tests were conducted. The results show that the community coverages were
35.21 £+ 4.41%, 33.42 + 3.01%, and 43.41 = 3.26%, and 71, 78, and 85 species recorded in the year 2005, 2009, and
2013, respectively. After dropping the species with importance values lower than 0.01, we used the 23, 27, and 21
dominant species in our subsequent analyses for the respective periods. Overall, species richness and community coverage
increased over time, with the overall interspecific association indices ( VR) being larger than 1 ( from 2005 to 2013). In
addition, the results of the W statistics ( X;,, < W <X}, ) showed that the overall associations between species in the
community were all significantly positive (P < 0.05). The sequential order of association was VR,ys> VR > VRy5,
suggesting that the intensity of the community associations gradually declined over time. Finally, the proportion of positive
and negative interspecific associations between the dominated species pairs declined, and the proportion of species pairs
achieving significant and highly significant levels tended to increase during the 8 years of revegetation. In addition, the
associations between the same species pairs varied significantly among years of investigations(e.g., the association between
Potentilla bifurca and Anemone imbricate was not significant during the railway construction period, but was significant in
2009 (P < 0.05) and highly significant (P < 0.01) in 2013). Lastly, the number of mesophyte and hygrophyte species
such as Taraxacum leucanthum and Saxifraga tibetica declined, while that of drought—tolerant plants such as Ceratoides
compacta increased. Overall, the results indicated that the alpine meadows affected by the Qinghai-Tibet Railway
construction project fluctuated greatly during the first 8 years of revegetation. Future research can be done to more precisely

determine the patterns present during the time in which the alpine meadow community becomes stabilized.
Key Words: interspecific association; alpine meadow; Qinghai-Tibet Railway; disturbance; Qinghai-Tibet Plateau
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Fig.1 The proportions of species in families in 2005, 2009 and 2013
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Table 1 Dominant species and important value of alpine meadow in 2005, 2009 and 2013
JF'5 No YIFh Species MRV
2005 2009 2013
1 BT /RZREE DS Draba altaica — 0.0137 —
2 SR Kobresia humilis 0.0220 0.0192 0.0110
3 SR Festuca coelestis 0.0220 0.0153 0.0130
4 AR 746 Dracocephalum heterophyllum — 0.0114 —
5 WK Poa poophagorum 0.0521 0.0754 0.0826
6 B Artemisia hedinii — 0.0185 —
7 INEEE Astragalus confertus 0.0134 — —
8 HUH B K. robusta — 0.0124 0.0159
9 HOR S Androsace tapete 0.0105 — —
10 HOR G #EME Potentilla fruticosa 0.0201 0.0453 0.0255
11 BB IELL Anemone imbricata 0.0229 0.0291 0.0119
12 JERER L Lagotis brachystachya 0.0115 0.0371 0.0243
13 ZZEFTBRSE P. multicaulis 0.0143 — —
14 ZHTRE P. muliifida — 0.0118 0.0170
15 T TR P. bifurca 0.0149 0.1015 0.1254
16 L H K. pygmaea 0.3580 0.0906 0.1110
17 SRABTHZE R Carex atrofusca 0.0179 — —
18 LYY Z R Iris potaninii — 0.0114 —
19 I8 Gentiana squarrosa 0.0105 — —
20 B MNBHG. Oxytropis densa — — 0.0127
21 EMHEE Axyris prostrata — 0.0200 —
22 W Koeleria cristata 0.0127 0.0265 0.0400
23 FH AR C. moorcrofiti — 0.0178 0.0343
24 HRHE Lancea tibetica 0.0184 0.0246 0.0312
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F%5 No. YIFP Species EEE IV
2005 2009 2013
25 §5/NK G L. pusillum 0.0357 0.0277 0.0433
26 YA T Saussurea arenaria 0.0123 0.0239 —
27 R L Roegneria thoroldiana 0.0103 0.0194 —
28 FHHE Astragalus arnoldii 0.0114 — —
29 FERERGE Aster flaccidus — 0.0192 0.0165
30 TCZEFAYK Youngia simulatrix — 0.0124 —
31 PEIARINEZE Polygonum sibiricum — — 0.0105
32 L FFE A, demissa — 0.0330 —
33 3 F. ovina 0.0151 — 0.0195
34 FENFELEL C. montis—everestii 0.0705 0.0446 0.0510
35 BOCHE Anaphalis margaritacea — 0.0150 0.0129
36 EIEEF Stipa purpurea 0.0426 0.0457 0.0565
37 LA F. rubra 0.0515 — —
“—" RN EEE/NT 0.01
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Table 2 Dynamics of overall associations among communities in three periods in alpine meadow, Qinghai-Tibet Plateau

EA RESFEEL VR it w SASCH
Year Association Index VR Statistic W Overall association
2005 5.33 383.88 .2 T OCHK
2009 3.10 223.11 ITE NSO
2013 1.63 117.02 2 T OCHK

jas =X3.095<72> =53.47 )(3.05(72) =92.81
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Fig.2  Percentage of dominant species pairs with positive,

4 -LTJ- -L@ negative and non—association of three periods in alpine meadow
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Table 3 Comparison of Spearman rank correlation coefficient

IERHEAN X B 23 BOCHEFN X 43 L
AEAY Percentage of positive association Percentage of negative association T Bk
Year e B FNTES e B Null
Highly significant Significant Not significant Highly significant Significant
2005 28.46 8.70 26.88 0 0 35.97 0
2009 13.96 5.98 27.35 0.85 1.42 50.43 0
2013 11.90 6.67 30.00 1.90 6.19 43.33 0

W iE P<0.01, B3 P<0.05, A& P=0.05
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