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FEJ7 R 100 em® 31 77 DL 435 Hi= 402 0 ~ 10
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o, AN 10 MRS (RS 2V EIEHES,
FESTAIEE 2 m) 0~40 cm 3, 10 MRS +AE
BAW 14500 g 138 0ES, XTSI E 14
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R1 AERHIBA BN LT
Table I ~ Geographical and edaphic characteristics of study sites in the Kobresia pygmaea meadow

i H A AR 2R Rk HFIR WBEIRE (PR A3
Jifis 34°30.405'N 34°29.957'N 34°25.229'N 34°21.937'N 33°34.354'N
100°05.897' E 100°07.432' E 100°21.055'N 100°29.697' E 99°54.199' E
{5273 4000 3910 3892 3972 4073
g 5°, SW 15°, SW 15°, SW 10°, SW 5°, SW
A AMS AMS AMS AMS AMS

SW: southwest aspect; AMS: alpine meadow soil
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Fig.1 Change of roots (A), soils (B), and its ratio (C)

in the Kobresia pygmaea meadow community
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R2 BENEEEANENTIESIE

Table 2 The soil properties (0-40 cm) of the Kobresia pygmaea meadow community

T H JE A AT B RERIL thREFIR AL AR MR AL (2R3 )
P(AET)/(g-em™) 0.997+0.026° 1.233+0.144° 1.356+0.039™ 1.435+0.026" 1.489+0.103*
WEE/% 32.95+2.39° 23.93+2.16° 20.06+0.92° 14.89+1.35 11.5240.90°
w(&EE)/% 0.43+0.02° 0.27+0.01° 0.22:£0.07" 0.18+0.01° 0.12+0.01¢
w(E R A (mg-kg ™) 23.24+1.83" 24.55+2.72° 22.59+1.17° 16.90+2.49° 9.66+1.83¢
W& % 0.08+0.01° 0.06+0.00° 0.05+0.00° 0.06:0.00" 0.06+0.00°
wCH R (mg-kg ™) 5.70+1.30° 6.06£0.11° 4.15£0.67° 4.67+0.71¢ 5.88+£0.91°

AR AR BERE, AR TR B R 22 A 3% (DMRT %
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WREERIEH, PuE YR/ SGHER 202 X,
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M2 E H R R <k e R IE B B B 3
R FHEBIEER B (P<0.05), REH (R
MR ) B R & FH e RSB (P
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Table 3 Number of species, above-ground biomass, below-ground biomass and species diversity indices

in the Kobresia pygmaea meadow community

Rk LYLEike Hb - #B/(g-m™) YA F/(grm™) Shannon—Wiener 5% Pielou F5%(
JE A A 28 223.66+8.36 2076.83+187.72° 3.32 0.89
ZRERAK 30 233.10+5.14* 2643.68+317.03* 3.41 0.93
tEERAL 31 224.09+3.29° 1672.034229.29° 3.42 0.92
HRELRK 16 181.63+8.68° 678.85+69.80° 2.65 0.82
R () 13 67.36+15.61¢ 495.33+25.52° 2.46 0.84

AR R, M TR B R 225 A B3 (DMRT i P=0.01)
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R4 TEHHHETSREMERIRE(0~40 cm)5 T EBUHEBRER ST

Table 4 Path analysis vegetation roots (0-40 cm) to soil physical and chemical characteristics in alpine meadow

B HF P AL JEESUEREYY ) B30 A% R A P4 2B
Sum Xi Xs X7
JEAE AR B X -0.6039 -0.1605 -0.1714 0.0109
Xs 0.9893 -0.3557 0.0433 -0.2911 0.3344 0.10342
X; 0.7363 -0.1704 -0.0089 -0.1615
Sum Xy X3 X;s
BRI X -0.7217 0.1375 0.1497 -0.0122
X; 0.9336 0.7571 -0.1519 -0.1427 -0.0092 0.2577
Xs 0.2277 0.0083 0.0388 -0.0305
Sum X X X;
R X -0.5044 -0.1842 0.0205 -0.2047
X 0.9883 0.23 -0.3831 -0.0449 -0.3382 0.10815
X; 0.8066 0.0316 0.128 -0.0964
Sum X X X;s
EFIR X -0.3994 -0.6464 -0.562 -0.0844
X, 0.9853 0.9496 -0.0839 -0.2364 0.1525 0.12118
Xs 0.3882 0.2863 -0.0868 0.3731
Sum X X X;
W R A (k) X -0.5869 -0.3801 0.0061 -0.3862
X 0.9998 0.0455 -0.1209 -0.0784 -0.0425 0.01555
X; -0.4593 -0.4892 -0.4934 0.0042

Y: #R(Roots) 0~40 cm; X, : T34 (Soil bulk density); Xp: 1375 /K i (Soil moisture); X3 : 13845 HLFi (Soil organic matter); X3: 2% (Total nitrogen);
Xs: A (Available nitrogen); Xq: 4:Bf(Total phosphorous); X7: 4 #f(Available phosphor)
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Vegetation roots and soil physical and chemical characteristics in degeneration
succession of the Kobresia pygmaea meadow

WANG Changting'?, LONG Ruijun’, LIU Wei%, WANG Qilan®, ZHANG Li*, XIANG Zeyu'

1. College of Life Science and Technology, Southwest University for Nationalities, Chengdu 610041, China; 2. Institute of Hazards and Environment, Chinese

Academy of Sciences, Chengdu 610041, China; 3. Northwest Institute of Plateau Biology, Chinese Academy of Sciences, Xining 810001, China

Abstract: The methods of field survey and experiment analysis were applied to detect the relationship between the spatial changing
of vegetation roots and soil environmental factors under different degeneration succession in an alpine meadow. The experiment plots
were located in the headwater region of Yangtze and Yellow Rivers. The results showed that the obvious change of roots distribution
in the Kobresia pygmaea meadow community, soil quantity which cultivates roots under different degeneration succession in an
alpine meadow. Especially the roots and ratio roots to soils at 0-10 cm soil layer were the greatest (P<<0.05), and the lowest in the
heavy degradation (P<<0.05); The plant species, community aboveground biomass and vegetation roots were shown to decrease
quickly, and the plant community structure and function were changed with increased degradation levels; The effects of soil bulk
density, soil moisture, N, and P contents on vertical distribution of vegetation roots (0-40 cm) and ratio roots to soils under different
degeneration succession were more significant; The soil physical and chemical characteristics were influenced by disturbance
(grazing) to change the grassland community biomasses, vegetation roots at different degeneration succession in an alpine meadow.
The soil stability is an important factor to keep the stability of grassland production and to recover of degraded grassland. In order to
evaluation and using suitable measure to ameliorate the degraded grassland, we need to understand the degraded degree of the soil
and the main factors causing the degradation. Ratio of roots to soils is relatively reliable quantified index to indicate degraded level in
alpine meadow; while it is difficult to sample roots, separate soils and roots in alpine meadow.

Key words: degeneration succession; vegetation roots; soil physical and chemical characteristics; alpine meadow; ratio of roots to

soils



