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Above-and below-ground biomass distribution of main
alpine meadow plants and impact of degradation
on root/shoot ratio and root area

LONG Yi', MENG Fan-Dong **, WANG Chang-Shun®”,
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( 1. College of Tibet University, Lhasa 850000, China; 2. Institute of Tibetan Plateau Research s Chinese Academy
of Sciences s Beljing 100101, China; 3. University of Chinese Academy of Sciences, Beijing 100094, China )
Abstract; Understanding on distribution of above-and below-ground biomass and the effects of degradation on root/
shoot ratio and root area is crucial to predict the degraded processes in the alpine meadow. First, In Naqu Ecological

and Environmental Observation and Research Station of Kobresia pygmaea Fence (2009 enclosed) select native veg-
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etation place randomly selected Kobresia pygmaea s K. humilis, Stipa purpurea , Potentilla bifurca and Carex
moorcroftii  five species, degradation choice (compared with native vegetation) of Potentilla bifurca and Carex
moorcroftii » then drying to constant weight and using a scanner to scan the surface area of roots. Finally, the use of
different species and different levels of sampling two-way ANOVA to test the effects of above-and below-ground bio-
mass, according to species and degraded state, the use of two-way ANOVA to test effects on aboveground biomass,
and the use of the species, sampling levels and degraded state three-way ANOVA to examine the influence of bio-
mass, root and shoot ratio and root surface area on Potentilla bifurca and Carex moorcroftii. Our results showed
that belowground biomass of Kobresia pygmaea » K. humilis and Stipa purpurea mainly concentrated in the 0—10
cm soil layer which was about 70% of total belowground biomass of 0—30 cm, and belowground of 0—30 cm was a-
bout 96 % of the total above-and below-ground biomass. Belowground biomass of 0—10 cm for Potentilla bifurca and
Carex moorcroftii was about 50% of the total belowground biomass of 0—30 cm. Belowground biomass of 0—30 cm
for Potentilla bifurca and Carex moorcroftii was about 57 % and 85% of total above-and below-ground biomass re-
spectively. As main plant species for the degraded alpine meadow, we found that degradation decreased aboveground
biomass, belowground biomass, its root/shoot ratio and root surface area for Potentilla bifurca; and it increased
aboveground biomass but reduced root/shoot ratio for C. moorcroftii , whereas there was no significant effect on its
belowground biomass and root surface area.

Key words: alpine meadow; above-and below-ground biomass; root/shoot ratio; root surface area; degradation; im-
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Table 1 Above-and below-ground biomass and their ratio for five plants under non-degraded condition (mean=SD, n=7)

o b A 0~30 cm LR A T /4t bt T A B LB
Yy Fip Aboveground W A i Total biomass of above- Ratio of belowground biomass
Species biomass Belowground biomass and below-ground and total biomass of above
(mg * cm™®) (mg * cm™®) (mg * cm™) and below-ground (%)
AN 6.7+1.9b 412.34+109.3b 419.04+107.7b 0.982+0.009a
Kobresia pygmaea (KP)
B 20+4.5a 518.2461.9ab 538.2460.4ab 0.962+0.010a
K. humilis (KH)
AT 17.2+4a 595.9+106.8a 613.14109.4a 0.9724+0.004a
Stipa purpurea (SP)
TRRBR 5.4+1.2b 7.64+2.9¢ 13.043.1c 0.57040.104¢
Potentilla bifurca (PB)
T & 1.3+0.4¢ 10.54+4.8¢ 11.8+4.6¢ 0.87040.067b

Carex moorcroftii (CM)

e [ 5 AS ) R 3R 2% 5 3 (P <20.05)

Note: Different letters at the same column mean significant differences at 0.05 level.
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Fig. 1 Belowground biomass for five plants under un-degraded condition
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Table 2 Analysis of variance (P values) in above-and below-ground biomass, root/shoot

ratio and root area under different plants, degradation conditions and soil depths

s Tndicator by b T B g iR e B
HR Aboveground biomass Belowground biomass Root/shoot ratio Root area
YIFh Species <20.001 % * <20.001 % * <20.001 % * <20.001 * %
IR Condition 0.02 * <0.225 <0.006 ** 0.291
JZIK Depth 0.015 * <C0.002 * * <0.017 *
PWHRZE X BIR(SXCXD) 0.995 0.144 0.282
Heox.ox % SRIEEIR 0.05 A 0.01 K RS E .
Note: * and * * indicate significant differences at 0.05 and 0.01 levels. respectively.
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