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Geographical distribution of vegetation biomass of subalpine meadow in Shanxi Province.
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Abstract: In this study we selected typical subalpine meadow distributed in Shanxi Province to
explore the geographical distribution of vegetation biomass of subalpine meadow at the community
level. After biomass was harvested the variation of total biomass ( TB) above-ground biomass
( AGB)  below-ground biomass ( BGB) and root: shoot ratio ( R/S) were analyzed at different
geographical gradients ( longitude latitude and altitude) . The results showed that TB AGB

and BGB substantially varied across the region. The variation was the largest for the AGB with a
range of 32.50-756.00 g * m™> followed by the BGB with a range of 140.50—1586.50 g * m™".
The variation in TB was the smallest with a range of 248.25-2342.50 g * m>. The TB decreased
significantly with altitude ( P<0.05) whereas increased slowly with longitude ( P>0.05) and
slightly decreased with latitude ( P>0.05) . The largest TB was found at 1700—1800 m 113.4-
113.85°E  35-35.5°N ( with an average of 896 g * m™*) . The AGB decreased significantly with
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increasing latitude and altitude ( P<0.001) and gradually increased with longitude ( P<0.05) .
The largest AGB was found at 1700-1800 m 112.05-112.5°E 35-35.5°N ( with an average of
366.06 g * m™>) . The BGB showed a trend of “decrease-increase-decrease” as the latitude in—
creased but increased slightly overall ( P>0.05) slightly increased with longitude ( P>0.05)

and increased significantly with the increases of altitude ( P<0.05) . The maximum BGB was
found at 3000-3100 m 113.4-113.85°E  35-35.5°N ( with an average 745.63 g * m™*) . The
R/S increased significantly with increasing latitude and altitude ( P<0.05) slightly increased
with longitude ( P>0.05) and showed a significant exponential function with latitude and alti—
tude ( P<0.05) characterized by isometric growth ( average power exponent of 1.025) . Results
from redundancy analysis showed that latitude and altitude had greater impacts on the biomass of
subalpine meadow while longitude had less impact. The AGB was negatively correlated with lon—
gitude latitude and altitude. Subalpine meadow allocated more biomass to belowground parts.
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39.05 113.67 2565
( 530 ) . . 38.75 111.93 2710
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N N N 38.68 112.43 2260
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35.34 112.21 1720
( 2001) . : ! >
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Fig.1 Sampling sites distribution map of study area 113.85° E.113.85° E—114.3° E) ; 0.5°
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Table 2 Community above—and belowground biomass of
subalpine meadow

(g= (s (g* (g* (g*
m™?) m™?) m™?) m~?) m™?) (%)
AGB 44 756.00 3250 175.61 12225 88
BGB 44 1586.50 140.50 521.60 407.25 6l
TB 44 234250 24825  697.21 569.75 56
g*m” AGB.BGB TB
o AGB BGB TB
. BGB
521.60 g * m™’ AGB(175.61 g+ m™) 3

TB(697.21 g * m™>)  75%

BGB AGB R/S  3.33.
2.2
TB (P>0.05) ;
(P>0.05) ;
(P<0.05)( 2). TB
111.15° E—111.6° E.37.5° N—38° N. 2600 ~
2700 m 40231 g *m™>,  113.85° E—

Fig.2 Variations of total biomass of subalpine meadow with latitude longitude and altitude
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Fig.3 Variations of above—and belowground biomass of subalpine meadow with latitude longitude and altitude
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Fig.4 Variations of root-shoot ratios ( R/S) of subalpine meadow with latitude longitude and altitude
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Table 3 Eigenvalues and cumulative percentage variances
of RDA ordination
_ (%) 3 ( P<
- o 0.05) (P<
1 0.25 0.57 2520 7500  33.60 0.01)
2 0.08 0.62 33.60 99.80 ;
3 0.00 0.27 33.60 99.80
4 0.65 0.00 98.90 0.00
4 3
Table 4 Correlation coefficients between environmental
factors and ordination axes of RDA 3.1
1 0.16 -0.55 0.19 ( 2012)
2 0.31 -0.07 0.23
3 0.37 -0.11 -0.40
( 2011) .
5 (2010) TB 479.56 ~
Table 5 Correlation analysis between vegetation indexes 773.56 g * m~>
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3.2 - N
111° E—113°E 3 35° N—39° N
5
AGB ; (2016)
AGB
5 ( ) ( ) RDA °
Fig.5 RDA ordination diagram among vegetation character— AGB ; (2017)
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