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Community structures and plant diversities in the desertification process of Maqu

Alpine Meadow in Gansu
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Abstract: Maqu alpine meadow is the important part of the Qinghai-Tibet Plateau and the main water conservation area in
the upper reaches of Yellow River. But in recent years, the problems of the sandy desertification and soil erosion have
become a serious threat to the ecological safety of the alpine meadow in the Qinghai-Tibet Plateau. To solve these problems,
this paper examined the vegetation structure characteristics and the variation of a and B diversity on the potential, slight,
moderate and serve desertification meadows in Maqu alpine meadows using sampling survey methods from July to September

2008. The results showed that in the desertification processes of Mqu alpine meadows, 1) the community coverage dropped
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gradually (99.216% , 80.078% , 49.895% and 36.398% , respectively) , the species number also reduced gradually (53,
32,14,13, respectively) , community structure took a trend of simplification( the number of the dominant species were 28,
16,10, 8, respectively ). The typical dominant and companion species of the alpine meadow also withdrew from the
communities gradually, and the species adapted to the sandy environment occupied an important position in these plant
communities. The typical Maqu alpine meadow ecosystem was gradually changing to the desertification alpine ecosystem,
and experienced four stages, i.e.,Carex moorcroftii+Poa alpina communities— Carex moorcroftii +Saposhnikovia divaricata+
Kobresia pygmaea communities — Kobresia pygmaea + Saposhnikovia divaricata + Carex moorcroftii communities — Leymus
paboanus+ Corispermum  tibeticum + Carex moorcroftii + Saposhnikovia divaricata communities. 2) The species richness,
Shannon-Wiener indexes and Simpson indexes were declining significantly. The Pielou evenness indexes and Alatalo
evenness indexes showed a decreasing trend following the first increasing, and it reached the maximum in the slight
desertification meadow, but their differences were not significant. The dominant index was increasing significantly, and
there was extremely significant difference between the moderate desertification meadow and the slight one. 3) In terms of
Whittaker index, there were extremely significant differences between the potential desertification meadow and other three
ones, and there was significant difference between the moderate desertification meadow and the severe one, whereas there
was no difference between the slight desertification meadow and the moderate one. 4) The community dissimilarity
coefficient between the potential desertification meadow and other three ones were greater (the value in the range of 0.705—
0.937) , while the community common indexes between them were lower ( the value in the range of 0.034—0.173) , and the
trend between the slight desertification meadow and the severe one was similar. However, the community dissimilarity
coefficients between the moderate desertification meadow and severe one and the slight desertification meadow and the
moderate one were lower (the value in the range of 0.545—0.553) , and the community common indexes were higher (the
value in the range of 0.293—0.303). The analysis from all the results revealed that the slight and severe desertification
stages were the most important phases in the desertification process of Maqu alpine meadow. So, the potential desertification
meadow must be protected and managed scientifically in order to prevent desertification from occurring. Artificial measures,
e.g., enclosure, rotational grazing and tending were applied. However, in the sandy desertification meadows, vegetation
restoration measures, such as turf transplantation, reseeding, fertilization as well as sand control measures must be taken to

prevent the exacerbating and spreading of desertification.

Key Words: Maqu; alpine meadow; desertification; community structure; plant diversity
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Table 1 Classification of desertification degree and corresponding features in Maqu alpine meadow
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Fig.1 Schematic diagram of community survey methods
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Table 2 The communities structure and plant important values in the desertification process of Maqu alpine meadow

B4 35 % Communily coverage

B

Potential desertification

FhEE P opulations

Slight desertification

EEAN
T PR FE DL
Moderate

. Severe desertification
desertification

99.216% 80.078% 49.895% 36.398%
T E B Carex moorcroftii 13.2605 20.4840 15.7478 14.1646
WK Poa alpina 11.8054 2.1279 — —
$2E3E Festuca rubra 7.3836 4.5872 0.8808 —
ETH:Z B3R Potentilla saundersiana 5.6539 — — —
TEFEPEHE L Elymus nutans 4.6097 9.0795 10.2782 0.7726
M ZE W3 K Potentilla ansrina 3.6974 0.0293 — —
B Ranunculus japonicus 3.4207 — — —
JM- Acanthophyllum pungens 3.4205 — — —
LB L Thalictrum alpinum 3.2005 0.0293 — —
FLI KK Euphorbia esula 3.0099 — — —
% Arrhenatherum elatius 2.6838 — — —
LM 5 Kobresia capillifolia 2.6158 13.3902 2.8617 1.1685
ZMARSESE Anemone trullifolia var. linearis 2.4688 — — —
HIR K48 Gueldenstaedtia gansuensis 2.4378 — — —
KB EH Saussurea hieracioides 2.3065 — — —
JIH T ADE Taraxacum lugubre 2.2734 0.0190 — —
WEZEE Ligularia virgaurea 1.8486 1.0819 — —
A Lancea tibetica 1.8181 — — —
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FEY& 5% Community coverage
FE Populations 2}%&@4h . . %TE@\{J& . E]\if{jiff ) ETE(M{ .
Potential desertification  Slight desertification desertification Severe desertification

99.216% 80.078% 49.895% 36.398%
=2 Ranunculus hirtellus 1.7168 — — —
FHIGEETE Medicago archiducisnicolai 1.5769 0.0586 — —
1 %52 Stellaria uda 1.5731 — — —
ZN I EE Aedicago polycladus 1.5521 5.1619 1.1324 —
W IR - #E48 Halenia elliptica 1.5266 — — —
= IERH Gentiana aristata 1.2618 — — —
B YEBEYN Veronica eriogyne 1.2582 — — —
ZER Plantago asiatica 1.2483 — — —
W AEAE Allium beesianum 1.0883 — — —
S4LSF Stipa aliena 1.0431 6.8210 — —
B AL Saposhnikovia divaricata 0.0269 14.4547 21.1146 10.7070
5 L& 5L Kobresia pygmaea 0.1206 3.1019 22.9588 1.4349
JEIH/REE Polygonum nepalense 0.0135 3.2471 — —
W BE Artemisia scoparia 0.8672 2.6733 10.3376 —
JZE Chenopodium ari — 2.2544 — —
$& BT/ E Potentilla bifurca 0.2408 1.5468 0.6834 —
BRI Leymus paboanus 0.1382 1.5324 4.9303 39.5492
FYD T Artemisia wellbyi 0.0009 1.1029 — —
TALRE Microula sikkimensis — 1.0880 0.0403 0.5519
AR Silene aprica 0.4199 1.0250 — —
HAERFAE Dracocephalum heterophyllum — 0.0667 4.6505 0.2208
LS Corispermum tibeticum — 0.5930 3.4462 28.4581
FRAEAE Heteropappus bowerii 0.0427 0.9670 0.2015 1.1275
BRI Oxytropis falcata — — — 1.4996
il Gentianopsis barbata 0.6269 — — —
T E A Anemone dichotoma 0.3477 — — —
B NEH Saussurea brunneopllosa 0.5045 — — —
WKERFE Chenopodium glaucum 0.1594 — — —
KGEFEE Leontopodium leontopodioides 0.2397 0.2052 — —
HIR IS Oxytropis kansuensis 0.7073 0.6998 — —
IREE Stellera chamaejasme 0.0584 0.0293 — —
I Gentiana futtereri 0.0404 — — —
et S JeE Pedicularis verticillata 0.0899 0.1553 — —
¥ T3E Galium verum 0.3531 0.3998 — —
TR elymus nutans 0.8750 — — —
W ZETIL Gentiana officinalis 0.3609 — — —
HAAEH Anaphalis lactea 0.4886 0.6203 — —
Y24 Ajania tenuifolia 0.9416 — — —
SEMHARIELE Anemone trullifolia 0.3194 — — —
% 55 potentilla fruticosa 0.0135 — — —
#3553k Aconitum gymnandrum — 0.7989 — —
JERE R Scirpus pumilus — 0.0190 — —
KA Artemisia sieversiana — 0.0667 — —
M5 2% Dracocephalum heterophyllum — 0.0667 — 0.4416
INH2.4 Lonicera microphylla — 0.1933 — —
B AR Hypecoum erectum L — 0.2916 — 0.1294
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Table 3 The change of « diversity indexes in the desertification process of Maqu alpine meadow

o ZRERREL

a diversities Index

B

Potential desertification

BEUME

Slight desertification

M

Moderate desertification

ENERUA

Severe desertification

F & EHEL Richness index

Shannon-Wiener $ % Shannon-Wiener index

26.1333+3.3352a
2.2108+0.2141a
0.8216+0.0652a
0.6798+0.0747a
0.6118+0.1196b
0.1784+0.0652d

Simpson #54§ Simpson index
Pielou ¥J5J & Pielou index

Alatalo $4J5] Alatalo index
FETE 3B Dominant index

10.3333+2.7839b

1.6530+0.3321b
0.7537+0.0756a
0.7157+0.1075a
0.7696+0.0623a
0.2458+0.0756¢

5.6667+1.4974¢
1.1302+0.3803¢
0.5758+0.1953b
0.6569+0.1874a
0.7190+0.1608a
0.4142+0.1953b

2.8750+1.5864d
0.7962+0.2636d
0.4529+0.1452¢
0.6775+0.1677a
0.7191+0.1538a
0.5495+0.1428a
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Table 4 Multiple comparison of the community dissimilarity and community possession indexes between the different desertification meadows

PD-SLD

PD-MD PD-SD
CD:0.705+0.040 CD:0.850+0.051 C€D:0.553+0.083 CD:0.553+0.083
CP: 0.173+0.028 CP: 0.081+0.030 CP: 0.293+0.070 CP: 0.293+0.070

SLD-MD SLD-SD
CD:0.711+0.107

CP: 0.174+0.077

PD-MD(CD;0.850+0.051/CP 0.081+0.030) ® /%
PD-SD(CD:0.937+0.024/CP; 0.034+0.012) # ok ki
SLD-MD(CD:0.553+0.083/CP; 0.293+0.070) ® /%
SLD-SD(CD:0.711+0.107/CP: 0.174+0.077) ns/ns
MD-SD(CD:0.545+0.105/CP; 0.303+0.086) LV

* %k /% %

* %k /% %

* /%

* %k /% %
*® / % ® sk / ok sk %/ ok
* ok /ow K ns/ns * /%

ns FARLDEES, « F/REFLFE(P<0.05), * * FREFWEE (P<0.01),CD . B SME RZ2 Community Dissimilarity, CP . FF & 34
FEFR %L Community Possession,PD Y AE Vb 4k B M) Potential Desertification, SLD ; % B V0 4k %5 q) Slight desertification, MD ; i Vb Ak 2L 1) Moderate

desertification, SD R VML ) Severe desertification
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Fig.2 The change of Bws index in the different desertification

meadows
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