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Abstract: The relationship between plant diversity, productivity and environmental factors in the dryland is an important
subject of ecological research, which will provide scientific guidance for revealing the environmental adaptation mechanism
of vegetation in this area. Based on systematic sampling and in-situ investigation along the east-west transect in the dryland
of northern China, the effects of various factors on diversity and productivity, and the regulation mechanism of productivity
were quantified. The results showed that; (1) the relationship between community weighted mean trait values and
aboveground biomass in the dryland ( R*=0.46) was stronger than that between Shannon-Wiener index and aboveground
biomass (R*=0.21). (2) The Shannon-Wiener index, community weighted mean trait values, and aboveground biomass in
the dryland were positively and linearly correlated with mean annual precipitation, soil organic carbon content and total soil

nitrogen content, while were not significantly correlated with total soil phosphorus. The Shannon-Wiener index and
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community weighted mean trait values were negatively and linearly correlated with mean annual temperature, while the
aboveground biomass was not significantly correlated with mean annual temperature. (3) The mean annual precipitation
explained 40.9% of the change of community weighted mean trait values in the dryland, and the two were positively
correlated. The mean annual temperature explained 28.3% of the change of Shannon-Wiener index in the dryland, and the
two were negatively correlated. (4) The direct path of community weighted mean trait values to the aboveground biomass
was significant. The mean annual precipitation, mean annual temperature and soil organic carbon indirectly affected

aboveground biomass through the community weighted mean trait values.
Key Words: dryland; plant diversity; aboveground biomass; climatic factors; soil nutrient
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Table 1 Distribution of sampling sites
AT XA A B AL FEY R

Administrative area
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Main species

WAL 1 WAL Artemisia annua /NERAS L Caragana microphylla R Lespedeza bicolor
L] 4 EE Leymus chinensis 513 Stipa capillata YK¥E Agropyron cristatum B8AE Allium polyrhizum . % B
i 32 Potentilla chinensis

&2 g A T ) 53¢ Stipa capillata V%8 Artemisia frigida ZLRY Reaumuria songarica 5N\ Kalidium foliatum 5%
e Ak Allium polyrhizum
A3k 1 ZE¥E Leymus chinensis £t 5% Stipa capillata REF2F 5 Cleistogenes squarrosa
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SER T 4 F4% Rhamnus davurica FIMTE Spodiopogon sibiricus , H 3§ Chrysanthemum lavandulifolium JRFTE
Artemisia gmelinii JETBE Artemisia scoparia B3 Potentilla chinensis

bk ) UNE Artemisia desertorum 5% 17 %5 Y8 & Hedysarum fruticosum ¥ B 75 Artemisia scoparia ¥ i 1€

1]

" Heteropappus hispidus

B3N 2 Fr2&83 39 )L Caragana korshinskii M7 Artemisia ordosica .77 5. F Sophora alopecuroides

BT 6 R Calligonum mongolicum | A Nitraria tangutorum M Artemisia ordosica Z1HY Reaumuria
JL songarica R Haloxylon ammodendron

AT 6 ZIW Reaumuria songarica. W & Artemisia ordosica . ¥ #2 Haloxylon ammodendron . #3 i |

Nitraria sphaerocarpa
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HEES Nitraria sibirica
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EL
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Fig.2 Relationship between plant diversity and biomass
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Table 2 Regression analysis between environmental factors and plant diversity and biomass

FHI T M ﬁ?érw:ﬁumﬁ Shannon-Wiener EiEE S SAEL 75y
Environmental factors Regression analysis Community weighted Shannon-Wiener Aboveground
mean trait value index biomass
A FY R T o Rk 0.604 0.260 0.443
Mean annual precipitation P2tk 0.000 0.000 0.000
KHR PL PL PL
AR Rtk 0.101 0.546 0.002
Mean annual temperature P-2R1E 0.025 0.000 0.303
X F NL NL NS
TR LK R>-£k 1 0.405 0.369 0.146
Soil organic carbon P21t 0.000 0.000 0.008
K& PL PL PL
HHEERA R2-Z1k 0.333 0.363 0.143
Soil total nitrogen P-2E1E 0.000 0.000 0.009
KHR PL PL PL
ot YR 0 R2-£:7k 0.001 0.027 0.001
Soil total phosphorus P-£: 1 0.550 0.154 0.898
KHR NS NS NS

NS: JolE E K R Non-significant relationship; PL: IEZ:5C R Positive linear relationship ; NL: 12X R Negative linear relationship
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Fig.3 Interpretation rate of environmental factors on plant diversity
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3.3 RIXAEBRGAUE IR MW 2R T AL
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