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Abstract: We assessed the multifunctionality of grassland under non-grazing grassland, seasonal grazing grass-
land, farming abandoned grazing grassland, and natural grazing grassland in Altay using the multifunctionality
index calculated by the mean value method, and discussed the relationship between the ecosystem multifunctionality
and species diversity.The results showed that, the multifunctionality index resulted with the mean value method was
highly correlated with that calculated by the current mainstream methods both in quadrat ( R*=0.950, P<0.05)
and plot scale (R*=0.909, P<0.01). Conversion of farmland to grazing grassland had the lowest species diversity
(0.219) , and most of the soil functional indices were poor showing a degradation characteristics (=0.241) , which
was also presented in natural grazing grassland ( =0.406) ; the spring/autumn seasonal grazing grassland had a
higher species diversity (0.910) and better soil functional performance (0.343). The multifunctionality index of

four grassland communities was in order of spring/autumn seasonal grazing grassland ( 0.343) > non-grazing
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grassland (0.222) >grazing grassland converted from farmland > (=0.241) > natural grazing grassland (-0.406).

Plants were distributed along the water and nutrient gradient. Among the biodiversity indices, Margelf index and

Pielou index were most strongly correlated with the multifunctionality , their explanatory power for multifunctionality
index was higher at quadrat scale (R*>=0.980, P<0.05;R*=0.455, P>0.05) than at plot scale (R*=0.078, P>
0.05;R*=0.116, P>0.05) , but the effects of Pielou index was much smaller indicating study scale played an im-

portant role in multifunctionality. The multifunctionality was most influenced by the species abundance (R*=0.980,

P=0.01), and significantly linearly correlated, whereas it was not significantly correlated with the species evenness

representing an unimodal curve (P>0.05). In summary, compared with the other land-use types, the spring/autumn

seasonal grazing grassland was more conducive to maintain the ecosystem multifunctionality in this region; ecosystems

with high species abundance ,and moderate evenness may have higher multifunctionality.

Keywords: grassland ecosystem; ecosystem multifunctionality ; species diversity; quantization method
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Fig.2 Soil functionality indexes under four land-use types (mean+SE)
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Table 2 Community biodiversity Indices under four land-use types (mean =SE)

ZEEPEFE AL Diversity index

P Site FHE Abundance
e e Abundance Margalef Pielou Shannon-Wiener Simpson
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Grazing grassland converted from farmland
AR
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Natural grazing grassland
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0.692+0.048a 0.793+0.396ab 0.489+0.024ab

VE L [ 9 R RS2 32 77 25 5 W35 ( P<0.05) ., Rl

Note: Significant differences indicated by different letters in the same column (P<0.05). The same below.
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Total phosphorus ratio; C : N: Organic carbon-Total nitrogen ratio;
C : P: Organic carbon-Total phosphorus ratio; BP; Bulk porosity;
pH: pH value. The same below.
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Fig.3 The effect of soil factors on plant distribution patterns
based on Redundance Analysis
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Table 3  Factor scores and multifunctionality index in different communities

K F454) Factor score

¥ 3 Factor 3

Z I RetE IR AR

Multifunctionality index

B Community

[HF 1 Factor 1 A 2 Factor 2 ¥ 4 Factor 4

AEMC D

Non-grazing grassland

KT R

Spring/autumn seasonal

-0.236b 0.538a 0.488a 0.573a 0.222

1.049a 0.207a 0.397a -0.614b 0.343

grazing grassland
FEB R

Grazing grassland converted

-0.047b -0.191a -1.359b 0.570a -0.241

from farmland

FRIRTH T H

Natural grazing grassland

-0.957b -0.693a 0.593a -0.661b -0.406
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Fig.5 Relationships between multifunctionality and species diversity in plot and quadrat scale
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Fig.6  Correlations between multifunctionality indexes calculated by two methods at quadrat and site scale
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