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Abstract; Relationship between biodiversity and productivity has become a central issue in ecological research because the
world is facing the problems of biodiversity losing and ecosystem degradation. However, the relationship between
biodiversity and productivity and the underlying mechanism are not clear yet especially when we consider the environmental

and anthropogenic impacts. To discuss the relationship between biodiversity and productivity in different intensities and
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types of anthropogenic activity, a study of two peak growing seasons in the Hulunbeir grassland was carried out. The
relationships between species richness and above-ground biomass according to six plant functional groups in three different
grassland-use types were discussed. Results indicated that: (1) Grassland biodiversity and productivity varied significantly
with different grassland-use types. Biodiversity had the decreasing trend from grassland mowing ( Mw) to explosure ( Ex)
and grazing (Gz). The Shannon-wiener index, Simpson index and species richness were all significantly different among
the three grassland-use types. The Mw had the highest, the Ex had the medium, and the Gz had the lowest above-ground
biomass. (2) Grassland plants were classified into six plant functional groups. The annuals and biennials ( AB) were the
dominant functional group in Gz and the above-ground biomass of AB had no obvious relationship with species richness;
perennial rhizome (PR) grass, perennial bunchgrass (PB) and perennial forbs (PF) played important roles in Mw. The
above-ground biomass of PR grass and PB reduced with the increase of species richness while the above-ground biomass of
PF did not varied with species richness; PR grass and PB were the dominant plant functional groups in Ex. The rest
functional groups (LG, SS, AB, PF) had a weak spatial heterogeneity with the similar levels of frequency, abundance and
biomass. (3) There was a positive linear relationship between species richness and above-ground biomass in Ex. No

significant relationships between species richness and above-ground biomass were found in Gz or Mw.

Key Words: biodiversity; species richness; biomass; grassland use
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Table 1 General conditions of sampling plots in Hulunbeir grassland
aumbers Longitude Latitude Plant community types types
1 116°32'42" 48°27'31" ZRA R Allium polyrrhizum HUREH Gz
2 116°35%6. 1" 48°29"25" ZRA R Allium polyrrhizum Bl x
3 116°35%6. 1" 48°2926" ZRA R Allium polyrrhizum HUREH Gz
4 116°42756" 48°34'46" LR EE Allium polyrrhizum T Gz
5 117°09'17" 48°39'25" BRAEk + BB B R Serratula centauroides + Artemisia frigida ElEEH Ex
6 117°05'17.3" 48°3925. 4" V& + /D4R B R Artemisia frigid + Caragana microphylla HUREH Gz
7 117°25'11. 6" 48°26'14.9" K4+ FE R Stipa grandis Bl EX
8 117°46'29" 48°21'13" K&+F + Z«E KR Stipa grandis + Forbs T EH Gz
9 118°04'9.4" 48°20'33" WS FEER Cleistogenes squarrosa T EH Gz
10 118°49'17" 48°05'41" TUIN/R4E3E + BB F Stipa baicalensis + Forbs Bl EX
11 118°5925" 48°04'0.2" FE + #EEF Stipa baicalensis + Forbs Bl EX
12 119°04'46" 47°47'06" VS TR E R Bl EX
13 119°39°20" 48°28'00" FFE + FE + JEE R Aneurolepidium sibiricum + Leymus chinensis + Forbs #|E E i Mw
14 120°18'29" 49°04'25" 2E + HAEEJR Leymus chinensis + Carex pediformis HEEH Mw
15 119°29°21.9" 50°11"29" FE + 2B EF Leymus chinensis + Forbs HEEH Mw
16 119°37°17.4" 50°10°52.7" FE R Leymus chinensis HEEH Mw
17 119°37°17.4" 50°10°52.7" FE + 2B EF Leymus chinensis + Forbs HUREH Gz
18 119°30°4.2" 49°4627.2" FE R Leymus chinensis HEEH Mw
19 119°29'56. 6" 49°46'56. 9" FE R Leymus chinensis HUREH Gz
20 119°15'17" 49°5424" FE R Leymus chinensis Bl Ex
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Table 2 Values of biodiversity indices in three different grassland-use types

Shannon-Wiener 35 %%

H AR £ sonon Wiener 1 s5E Simpon 5 +H

Grassland-use types Plant abundance A index H' Evenness J Simpson index D Species richness S
index

TR E N Gz 215 +82a 2.17 £0.26a 0.87 £0.04a 0.85+0.04a 12.36 £3.03a

Pl B Ex 210 +96a 2.41+0.27b 0.88 £0.04b 0.88 £0.03b 15.90 +£5.06b

HEE M Mw 255 +64b 2.81+0.32¢ 0.89 +£0.03b 0.91 +£0.03c 24.22 16.12¢

AREXFHBREERBE, BE/KFE P=0.05 Different letters indicate that there are significant differences, P =0.05

£3 FEAEHAAFRTEMRM EET N SEDESHERAXRY
Table 3 Pearson’s correlation coefficients for relationship of above-ground primary productivity with different biodiversity indices in three

grassland-use types

Shannon-Wiener 35 %%

H AR £ onon- Wiener s5E Simpon 5 +H

Grassland-use types Plant abundance A index H' Evenness J Simpson index D Species richness S
index

TR E N Gz 0.03 0.01 -0.16 -0.003 0.05

Bl b Ex 0.52° 0.32° -0.6°¢ -0.14 0.59°

HEE M Mw 0.16 -0.08 -0.13 -0.11 -0.07

* REXBNBEHRXAFEP<0.05; + « LEXIRBEHHRXAKE,P<0.01 * means there are significant differences at 5% level; * =

means there are significant differences at 1% level

B Yy Fh A R A A 7 AR A R ARG, B R HAE R R R R B R TR
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