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Abstract ; The distribution pattern of plant community is the result of the interaction of environmental factors and human
activities, especially the elevation gradient is considered as the decisive factor of the distribution pattern of plant
community. In order to explore the relationship between plant community distribution pattern and environmental factors
and its driving mechanism in Qilian Mountains National Nature Reserve of Gansu Province, the characteristics of plant
community and its relationship with environmental factors in the study area were disucssed, using quantitative
classification and DCCA sequencing methods on the basis of field investigation. The results were as follows; (1) There
were 85 species of seed plants belonging to 30 families and 56 genera in 88 sampling plots of Qilian Mountains National
Nature Reserve of Gansu Province, including twelve species of Gramineae, nine species of Compositae, eight species of
Fabaceae , six species of Rosaceae and five species of Chenopodiaceae, accounting for 14.11%, 10.59%, 9.41%, 7.06%
and 5.88% of total species, respectively. These plants could be classified into nine plant communities throught
TWINSPAN. (2) Nine plant communities were clustered and distributed on the DCCA sequencing diagram, showing a
good environmental gradient. Altitude had a great influence on the distribution pattern of plant communities, followed by
precipitation, temperature, slope, slope direction and soil humus. (3) Among the variables influencing plant community
spatial distribution pattern, environmental factors accounted for 25.24%, spatial factors accounted for 13.21%, space
factor and environment factor interactions accounted for 9.03%, 52.52% of the community distribution pattern was not
accounted by spatial factor and environmental factor section, and this part mainly reflected the human activity influence
on plant community distribution pattern in the study area. The results of this paper are of great significance to the
ecological restoration of vegetation and the stable maintenance of biodiversity in the region.
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Table 1  Quantitative characteristics of dominant species in Qilian Mountains National Nature Reserve of Gansu Province
44 4 J& T HEIE
Species Family Genus Life form Important value
ABIEEAY Sabina przewalskii FAR} Cupressaceae [ A& Sabina FE A Arbor 201.43
FHHF=A2 Picea crassifolia FAR} Pinaceae BHIE Picea A Arbor 230.21
114 Populus daviviana Wl Salicaceae )& Populus T+ AR Arbor 87.43
£IHE Betula albosinensis HEAR} Betulaceae HER R Betula T A Arbor 90.12
FIHE B. playyphylla HEARL Betulaceae MeAJE Betula FEA Arbor 82.13
Bt )L Caragana stenophylla T B} Leguminosae X JLJE Caragana HEA Shrub 103.44
BEMI Tamarix chinensis BEMIRF Tamaricaceae REWNE Tamarix HEA Shrub 43.23
RE AL Caragana jubata HBl Leguminosae B33 JLJE Caragana #EA Shrub 110.76
WM Salix oritrepha MRl Salicaceae W& Salix WK Shrub 56.27
4:@EMF Potentilla fruticosa R Rosaceae ZE 3T Potentilla H#EA Shrub 98.51
R P. glabra R Rosaceae ZzBe )@ Potentilla HEAR Shrub 72.61
| Nitraria tangutorum FH AL Nitrariaceae H )& Nitraria HEAR Shrub 89.31
£I% Reaumuria songarica FEMIF}L Tamaricaceae EEEE Reaumuria HEA Shrub 80.10
EITUR Kalidium foliatum #B} Chenopodiaceae LRITUNE Kalidium HEA Shrub 74.87
5298 Caryopteris mongholica JRIEFF Lamiaceae 3EJ® Caryopteris AR Shrub 65.32
BEHREL Ceratoides latens #iE}L Chenopodiaceae WY AE)E Ceratoides H#EA Shrub 40.19
H 83X )L Caragana opulens Z B} Leguminosae #38)LJ® Caragana HEAK Shrub 55.34
B3k B Sympegma regelii #HiRL Chenopodiaceae B3k Sympegma HEA Shrub 67.89
/NHE§ Cancrinia discoidea %%} Compositae /NH 28 Cancrinia Wi4EH: B Biennial herb 110.35
VKFE Agropyron cristatum RAF} Poaceae VKR Agropyron ZAEAHA Perennial herb 95.38
K Achnatherum splendens RAE} Poaceae F R EE Achnatherum — 244 FAK Perennial herb 89.38
A5 Eleusine indica RAEL Poaceae )& Eleusine —AFEAE R Annual herb 94.76
H AR Solanum rostratum ik Solanaceae HiJE Solanum — 4L Annual herb 45.67
LR Poa annua RAF} Poaceae HLEARIE Poa —4EEHAR Annual herb 90.24
53 Stipa capillata RAF} Poaceae )8 Stipa ZAEE R Perennial herb 67.89
BB Ranunculus tanguticus EE A} Ranunculaceae E )& Ranunculus ZAEHE B Perennial herb 56.87
INFEIES Saussurea parviflora 4%} Compositae RT3 )E Saussurea Z A B Perennial herb 89.12
HilE® Hemerocallis kansuensis PHHEEL Cyperaceae W JE Hemerocallis ZAEH R Perennial herb 96.31
B Artemisia tangutica 4%} Compositae B Artemisia ZAEA KA Perennial herb 90.17
FEREPETLF Elymus nutans RAEL Poaceae PR Elymus ZARH R Perennial herb 89.88
5 ® Achnatherum inebrians RAF} Poaceae B HFE)R Achnatherum  Z4FA:FEAR Perennial herb 54.65
% IKAE Pilea notata R} Urticaceae Y IKIER Pilea LA AR Perennial herb 42.17
IRITEAE Fragaria orientalis 4 34%} Rosaceae WS Fragaria LA B Perennial herb 39.85
B T IEHS Pedicularis muscicola % ZF} Scrophulariaceae LI Pedicularis ZAEH R Perennial herb 40.08
ZUHI % Heracleum millefolium AIERL Apiaceae MG & Heracleum ZAEHE B Perennial herb 41.01
H3%EE Artemisia sacrorum 4%} Compositae EIE Artemisia LA B Perennial herb 37.52
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*2 HEMZELBARARIPRINEEF DCCA HiF A HEX M
Table 2 Correlations of environmental variables with the first four axes of DCCA as well as
eigenvalues in Qilian Mountains National Nature Reserve of Gansu Province
HEFF il Axis

R T
Environmental factor a5 w5 =14 5 Py

AX 1 AX 1 AX I AX IV
WG4 Altitude 0.875 4 #x 0.372 1 =#= 0.281 2 0.142 3
AEHJF% 7K Mean annual precipitation 0.742 9 =3 0.598 5 0.120 1 0.098 4
Wi Slop gradient 0.465 8 *x 0.372 5 = 0.601 2 == 0.245 8
YR Mean annual temperature —0.481 2 = —0.798 7 = 0.297 0 0.120 3
B[] Slop aspect 0.357 8 = -0.031 2 -0.153 4 -0.217 2
Wi Location -0.410 2 = -0.132 4 0.023 1 0.018 7
- HEEF T Soil humus 0.423 1 = -0.231 6 -0.173 1 -0.062 3
LRENRIED Eigenvalue 0.962 0.643 0.471 0.371
Yyl - PRI A AR S 0.957 0.884 0.701 0.629
Species-environment factor correlation
YIRS B o e 22 25.14 31.08 32.27 33.51
Cumulative percentage variance of species data
PR -FREESC R i Rt E o e 22 64.21 78.34 84.58 89.75

Cumulative percentage variance of species-environment relationship

. #% FIR P<0.01; = F/K P<0.05,
Note; #** indicates P<0.01; * indicates P<0.05.
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