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Abstract: The alpine meadow on Qinghai Tibet Plateau is an important component of alpine meadow ecosystem and
grassland agroecosystem in the world, in which Gannan Prefecture alpine meadow plays a critical role in biodiversity
conservation, ecosystems sustainable development, regulating the global climate and the carbon cycle process. But the

degradation trend of it now is becoming severer and severer, 18.08% of its total grassland acreage is in danger and
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continuous deteriorate. As a result, retrograde succession occurs and brings about a serious threat to the world ecological
security,, while there are few studies about the evolution process, especially in the synthesis of multi—ecological factors, and
few refer to the managing role of microbiome. Furthermore, amount researches showed the complexes of vegetation, soil and
microorganism is critical to study the evolution regular of the degraded alpine meadow. Therefore, there were 3 aspects for
the investigation and analysis according to the principle, and all samples were collected from the alpine meadow with
different degradation degrees, light, moderate and severe degrees, in Luqu County, Xiahe County and Hezuo City
respectively. The vegetation characteristics were analyzed, and the soil samples were collected for determining soil
physiochemical properties, enzyme activity and microbial quantity. The result showed that with the deepening of
degradation, the vegetation height, coverage, grass yield, and diversity indexes decreased, while the poisonous weeds such
as Cyperaceae, Rosaceae and Ranunculaceae gradually replaced the dominant position of high-quality forages of Gramineae,
and the grass yield of severely degraded grassland decreased almost 2000 kg/hm” by comparing with the lightly degraded
grassland, which signify the alpine meadow weakening feasibility for grazing. The physicochemical properties of soil changed
greatly, the dominant components of soil nutrients and soil enzymes served for the circulation of matter and flow of energy in
the system, as well as the particles related to the sub—composition of soil structure changed in different ways. The soil total
phosphorus, total potassium, porosity and silt generally decreased, while soil pH value, total salt, bulk density and clay
showed an opposite direction. The soil total phosphorus and total potassium content decreased by 0.67 g/kg, 0.62 ¢/kg,
respectively, when the degradation degree from light to severe. For the soil enzyme activities, soil urease activity, sucrase
activity, alkaline phosphatase activity dropped, the decrease of sucrase activity from light to severe degradation degree was
the largest, up to 0.45 mg/g/24h. The changing ways of soil physiochemical properties, enzyme activity could be concluded
that the soil degradation was becoming more and more serious. Soil microorganisms were the most diverse community in the
biosphere and the transition of their existence state was an indispensable driving force of biogeochemical cycle. The number
of bacteria in soil microbial composition was the largest but its amount dropped significantly. The actinomycetes were also
with the same trend along the degradation process, however, the number of fungi increased continuously. The number of
bacteria, actinomycetes and fungi decreased by 5% 10° cfu/g, 5% 10° cfu/g and 2x10° cfu/g, respectively, with the
degradation trend from light to severe degree. Correlation analysis showed that each factor had a strong correlation with the
degradation degree, and the correlation coefficient was above 0.92, most of which were 0.99 or even 1. Generally, with the
deepening of degradation, the dominant grassland species disappeared, vegetation height, coverage, grass yield and
diversity decreased, soil nutrients and activity decreased, and showed a trend of salinization and desertification. This study
provides a theoretical support for the formulation of the prediction, management and restoration schemes of the alpine

meadow ecosystem degradation in Gannan.
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Table 2 Alpine meadow vegetation characteristics in different regions with different degradation degrees

S i s BT 7 it
ltem No. Height/cm Coverage/ % Grass yield/ (kg/hm?)
ENGiLES: LQ 16.58+13.51a 85.83+16.54a 2841.67+902.89a
Different sample plot XH 12.70+4.86¢ 78.00+19.58b 2541.67+895.94b

HZ 15.58+2.36b 80.00+16.98b 2733.33+979.26a
AR 2 L 21.06+8.38a 94.33+3.33a 3708.33+180.85a
Different degrees of degradation M 14.51+1.44b 88.33+4.01b 2525.00+125.00b

S 9.28+6.85¢ 61.17+5.53¢ 1883.33+162.66¢
FEHh xR fL RS LQL 30.71+2.67a 98.00+1.20a 3825.00+66a
Sample plotxDegradation degree LQM 15.22+1.22f 92.50+2.05¢ 2650.00+35d

LOQS 3.8+0.65i 67.00£2.10g 2050.00+42g

XHL 15.56+2.32d 93.50+2.14b 3500.00+53¢

XHM 15.46£3.02¢ 84.50+1.82f 2400.00+28(

XHS 7.09+1.44h 56.00+1.50i 1725.00+25i

HZL 16.92£2.58¢ 91.50+2.34d 3800.00+19b

HZM 12.86+2.66g 88.0023.00e 2525.00+33¢

HZS 16.96+5.42b 60.50+2.23h 1875.00+21h

[) H B S5 AN [6) /NG FRE3RIR 48 Duncan [OBH M 22 B IRTE P<0.05 /KT 128 5 W 25 PP R I H Je 3 B ) 2 5 LA T 2% 3R AH TR

AN TR b A [ 1R Al 32 e b R A D0 Ao 22 S 0K, JC B I R | oty 75 2 R AR b ( LQL) AL #
L5 (Festuca rubra) [H 8 (Artemisia tangutica) \VU)I[{& ¥ ( Kobresia setschwanensis) Y-SR ( Poa annua) ,
rh IR AL B (LQM) B8 B FR R 4 IV 44 (Ajania tenuifolia ) | %% w5 & ( Kobresia humilis ) . > 41 % ( Lancea
tibetica) . KZ¥E ( Leontopodium leontopodioides) , T FE iR AL BT ( LQS) L3 Fh A H’E 9022 B2 32 ( Potentilla bifurca) .
KGHE ( Leontopodium leontopodioides) 78 (Arenaria serpyllifolia) 53K ( Poa annua) 3 B HL 52 B IR Ak ¥ i
( XHL) . 3Fh k5% 78 5 ( Kobresia humilis ) 730K ( Poa annua) B E ( Elymus dahuricus) , F B 1B 1k 5
( XHM) 35 Fh AR 2552 3 ( Potentilla fragarioides) \FL3% K ( Euphorbia esula) %7 ( Bromus japonicas) , B
FEAR AL H M ( XHS) B3 Fh A 5% 8 5 ( Kobresia humilis) |\ JFEFA L ( Thalictrum aquilegiifolium) 85 ( Elymus
dahuricus) 5 S VET#R 1R AL 03 ( HZL) O FFh R RS WL ( Roegneria kamoji) & 5 ( Sclrpus cernuus ) | 3% s 5T
(Elymus dahuricus) ¥ %% ( Koeleria macrantha) .22 T 5 ( Ranunculus tanguticus ) , H1BE iR f6 53 ( HZM) 4
BFh AN 2 (Ajania tenuifolia) 25 2% ( Arenaria serpyllifolia) ‘K 285 ( Leontopodium leontopodioides) & %
( Geranium wilfordit) | HE (Artemlsm tangutica) , HEFR ’pﬁﬁiﬂl( HZS) ) TSRS (Poa annua) . H&E
& (Artemisia tangutica ) . 21 ' V. 2§ ( Ajania tenuifolia ) . F1 46 Mo T ( Viola patrinii) . %% 98 25 1% =% ( Potentilla
bifurca) . B TAHGANE K& PR AT 2R 0 R B (3R 3) , B VERHL (HZ) B 25 46 8038 m T H A FE
b, Simpson F8E0R 0.92, 5 Xl B ( XH) #H 8% Simpson 754502 7 8 % (P <0.05) , Shannon-Wiener 5 £~
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3.14, Y5 SR 0.82, Brillouin 8500 4.37 ,McIntosh #8484 0.76 , S il 55 b ( LQ ) T ] B Hb ( XH) 19 2%
S (P<0.05) ; Horp | 3] 5 ( XH) 51 il % #b ( LQ) Brillouin #8601 Mclntosh 15422 %A B & (P<
0.05) , GAEH HL (HZ) Skl 5 (LQ) fY Simpson 54025 5 AN B3 (P<0.05) , FHIC AT UL, 45 FF b 5] 4 Fp 2 B
PEICI BRI (BN [RR AL R BE B 5 b AT 22 A M 48 B A B (2, Simpson 35 %8, Shannon-Wiener #8548
5] Brillouin $840 % Mclntosh 540347t A0 A% 52 A Jon o 177 B AG , ELAS [ 38 P07 B ) 4548 45 25 57 18 38 (P<
0.05) , AnFEFEIRAL FE M (L) ¥ 5] BEFRECH 0.89, FE IR AL FEHb (S) MY IS BEFR AR RN 2 0.69, F IR f o it
(L) B9 MclIntosh #8400 0.81, T B L ELHE (S) BY Mclntosh F8E0U{X R 0.64 . TEREHLAIAS [F] 3B AL R B Ad X [
RIS T 2518 50 R BN G B R A Rl (HZL) 1 fe s, TG Al B S R 1
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Table 3 Alpine meadow vegetation species diversity index in different regions with different degradation degrees

ETRe Simpson $5%K Shannon-Wiener $84% )3 Brillouin $§ %k Melntosh $6%%
No. Simpson index Shannon-Wiener index Evenness Brillouin index Melntosh index
LQ 0.91+0.04a 2.79+0.19¢ 0.80+0.06b 3.98+0.26b 0.73+0.04b
XH 0.89+0.05b 2.83+0.42h 0.77£0.11¢ 3.96+0.55h 0.72+0.09b
HZ 0.92+0.04a 3.14+0.33a 0.82+0.09a 4.37+£0.44a 0.76+0.07a
L 0.95+0.01a 3.22+0.23a 0.89+0.02a 4.51+£0.26a 0.81+0.03a
0.93+0.01b 3.02+0.16b 0.82+0.02b 4.22+0.22b 0.75+0.02b
S 0.86+0.02¢ 2.52+0.18¢ 0.69+0.04¢ 3.57+0.23¢ 0.64+0.03¢
LQL 0.95 +0.01ab 2.93+0.03¢ 0.86+0.01¢ 4.19+0.01d 0.77+£0.02¢
LQM 0.93+0.005bc 2.90+0.01¢ 0.83+£0.01¢ 4.12+0.01e 0.74+0.01d
LQS 0.87+0.01d 2.53+0.02e 0.72+0.02e 3.63+0.03h 0.67+0.006e
XHL 0.95+0.005ab 3.27+0.03b 0.88+0.005b 4.55+0.01b 0.82+0.02b
XHM 0.91+0.01¢ 2.91+0.01¢ 0.80+0.01d 4.03+0.03f 0.75+0.01d
XHS 0.83+0.00e 2.30+0.01f 0.64+0.01f 3.28+0.011 0.60+0.01f
HZL 0.96+0.005a 3.47+0.02a 0.92+0.01a 4.79+0.02a 0.85+0.02a
HZM 0.94+0.02abc 3.23+0.02b 0.84+0.01¢ 4.50+0.05¢ 0.77£0.01¢
HZS 0.88+0.005d 2.72+0.03d 0.70+£0.01e 3.80+0.04¢g 0.67+£0.01e

3.2 HHERfb MR

W 4 s AR (LQ XH HZ) Rt 2% 48k 280 13 pH [ 23 A8 LB JB0RZH iy
S, H 250 22 5 25 (P<0.05) , JCEH BALEEME . AFERIEFREE (L.M.S) 1945 L3R AL M IR A
AR I B Bl IR AR B N, B IR AR (AN B AL, R ek B AL SR
i %, 13 pH (A &b AE Fik 2T mE s, HARIEFE R 22 573 83 (P<0.05) . TEARFEFEH AR
AR B 5 T A E TR BB AL B e ( HZL) 2R S B, 0 1.84 o/kg, H 5 hEE (HZM) #l
IR (HZS) I & AR 22 57 3% (P<0.05) , 38 4w 2 it W02 B ) BLA2 B iR Ak o b e 3 ( XHIL) , oA
1.67 g/kg, HFERALFEFE IR FEFEEE S o I 0., Hh 4% BE 22 BE R IRl 0.67 g/kg, 22 5 134 (P<0.05) , T3
SRR R AR TR IR AL B (HZL) fie s, ATk 1.98 o/kg, H-5 HE IR L HH (HZS) &M S22 7
% (P<0.05) , i 4% 2 & BE R AL FU 1 3 2 30 5 PR IR X 0.62 g/kg, 11 pH {E BR ok it 4 22 1R Ak 72 b
(LQL) AR (HZL) Kb EERfb v st ( HZM ) 255 FRME SN , 454 H A AR [R) 18 f0 72 32 7 b - 4 2 52 el
AN, 45 A0 BB b 4k S A Bk 2.27 ms/em ;IR HURLZE 1 S I RSB S TR > BB B4 A R4
IR AR Hb A S RTE 30% L I
3.3 HIERGTE

W 5 PR Rk 5 (LQ) Biidt Ak S 1 5 3T 5 i ( XH ) A1 R) =22 o, oAl - S5 il 7% 1 4 v - S )
B (XH) FIGAERHL(HZ) , 25 5% 0.3 (P<0.05) , BT F i ( XH) FI-GAERL L (HZ ) 18] B V0 22 b 0 i 2
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A, (AR IR AR N SR JOR A 6 P R MR TS 1 S BRI (P<0.05) |, 3 S0 Ab SR D) 22 30 o S T v PR
R R R A, B T T e S A B R A A ) o o T R AR ) e B (R R R AR R b (M) 5 IR L i
(L) ZRAEE(P<0.05) , TEFEHLSIRILA N R R |, AV R L 5 ( HZS) B AR fh 7
(HZL) i 75 REE GG PEFR IR A R, 35 0.45 mg/g/24h, fkith#% | BER AL R0 (LQL . LQM ) J2 T (XHL . XHM)
- SPEBR R T  2 N W EER IL R (LQS  XHS ) - SR m A e I il I 1 L i R AR (P<0.05)
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Table 4 Alpine meadow soil physiochemical characteristics in different regions with different degradation degrees

e T%O § T%O iﬁ T%O fj 2 Eﬁ A UKL ALA Soil particle composition
No. nitrogen/  phosphorus/  potassium/ o T(”I:;z‘:g density/ Porosity/% Bk wE ok
(g/ke) (g/ke) (g/ke) (g/em?) Clay/% Silv/% Sand/%
0 1.25+0.02¢ 1.34+0.04a 1.83+0.05a 7.05+0.17b 2.03+0.26a 1.26£0.15b 46.36x1.44a 13.75¢1.49a  60.64x3.81a  29.502.01c
XH 1.48+0.29b 1.31+0.29a 1.14+0.09¢ 7.29+0.11a 1.99+0.10a 1.57£0.18a 38.35£2.90b 13.72¢1.02a  59.59+1.98b  30.37+2.35b
HZ 1.59+0.23a 1.22+0.16b 1.73+0.28b 6.90+0.18¢ 1.79+0.36b 1.16£1.14b 35.89+2.29¢ 12.01£0.32b  57.790.49¢ 33.10£0.20a
L 1.65+0.27a 1.47+0.15a 1.70+0.34a 6.92+0.18¢ 1.70+0.31b 1.25£0.15b 41.97+4.71a 12.35¢0.52¢  60.11£3.38a  30.99+2.85a
M 1.43+0.18b 1.25+0.05b 1.61+0.37h 7.05+0.21b 2.01£0.12a 1.30£0.30ab  41.09+4.52b 12.83:0.90b  59.55:1.66a  31.07x1.80a
S 1.240.06c 1.15+0.17¢ 1.39+0.31¢ 7.27+0.12a 2.11£1.17a 1.44£0.21a 37.53£5.30¢ 14.29+1.49a  58.36£2.71b  30.91+2.48a
LQL 1.28+0.01ed 1.34+0.01bc 1.87+0.00b 6.87+0.01f 1.77+0.24¢ 1.20£0.01ed  47.50+0.09a 12.59£0.12de  64.60+0.11a  27.25:0.00e
LOM 1.24+0.00d 1.28+0.01ed 1.86+0.02h 7.00+0.01e 2.06+0.05ab 1.24+0.28bcd ~ 47.10£0.51a 13.01£0.18cd  61.20£1.20b  29.64+0.87d
LQS 1.24+0.01d 1.38+0.00b 1.76+0.01¢ 7.27+0.02¢ 2.27+0.14a 1.33£0.06bed  44.50+0.20b 15.67£0.75a  56.13x1.45¢  31.63£0.97hc
XHL 1.83+0.03a 1.67+0.02a 1.25+0.08e 7.16+0.01d 1.96+0.07hc 1.47+0.03abe ~ 41.78+0.31c 12.74047d  57.72£0.68cd  32.60+0.87ab
XHM 1.43+0.14c 1.26+0.03de 1.11+0.00f 7.33+0.03b 2.07+0.15ab 1.53£0.28ab  38.16+0.26d 13.63:0.90c  59.27x1.64c 30.69+1.99cd
XHS 1.18+0.02d 1.00+0.02f 1.05+0.04f 7.4020.03a 1.9420.01bc 1.7220.02a 35.11£0.32f 14.78:0.12b  61.79£0.06b  27.81x0.10e
HZL 1.84+0.05a 1.40+0.06b 1.98+0.01a 6.75+0.02g 1.36+0.23d 1.09+0.24d 36.63£0.16e 11.74+0.07¢ 58.02£0.17cd  33.13:0.10ab
HZM 1.62+0.01h 1.1920.06e 1.84+0.04bc  6.83+0.01f 1.90+0.09bc 1.14+0.03d 38.04=0.81d 11.86+0.07ef  58.20£0.06cd  32.90+0.09ab
HZS 1.32+0.01ed 1.070.06f 1.36+0.09d 7.13£0.03d 2.11+0.09ab 1.26£0.02bed  33.00£0.45g 12.44£0.07def ~ 57.17£0.19de  33.28+0.18a
£S5 TRHEMARBURESEEZR LREEGE
Table 5 Alpine meadow soil enzyme activity in different regions with different degradation degrees

. IR HERNRT P oL AL B BRPER RN 1
No. Urease activity/ Sucrase activity/ Catalase activity/ Alkaline phosphatase

(mg/g/24h) (mg/g/24h) (mL/g/20min) activity/ ( mg/g/24h)
LQ 0.275+0.007a 0.819+0.031a 0.654+0.026a 0.650+0.021a
XH 0.242+0.009¢ 0.778+0.122b 0.654+0.105a 0.621+0.021b
HZ 0.264+0.009b 0.533+0.199¢ 0.571+0.034b 0.617+0.016b
L 0.270+0.015a 0.845+0.081a 0.629+0.080b 0.637+0.025a
M 0.261+0.013b 0.705+0.122b 0.646+0.071a 0.634+0.025a
S 0.251+0.017¢ 0.579+0.220c¢ 0.605+0.075¢ 0.616+0.019b
LQL 0.283+0.003a 0.853+0.007b 0.632+0.010¢ 0.665+0.006a
LOM 0.273+0.001b 0.819+0.003bc 0.644+0.005¢ 0.662+0.006a
LQS 0.269+0.004bc 0.786+0.023cd 0.688+0.007b 0.624+0.009bcd
XHL 0.251+0.005d 0.932+0.021a 0.720+0.013a 0.639+0.003b
XHM 0.243+0.003e 0.749+0.002d 0.728+0.021a 0.629+0.006bc
XHS 0.230+0.001f 0.654+0.007e 0.815+0.011g 0.594£0.012e
HZL 0.275+0.003b 0.751+0.034d 0.535+0.005¢ 0.609+0.009de
HZM 0.266+0.002¢ 0.548+0.026f 0.566+0.008e 0.612+0.022cde
HZS 0.253+0.001d 0.298+0.048g 0.612+0.008d 0.631+0.009bc
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3.4 EERUEYECE

N3 6 PN, T HERA: Wi RURE b AN [ 3G BT 22 57, S2000T b ( XH) 398 40 781 550 i i i, 36 5.98 % 10°
cfu/g, B VERHL(HZ) BB A%, 0 2.56%10° cfu/g, [AIRT, A VE 5 (HZ ) B0 B0 Bl 26 85 B 2 e ey
FLHBUR N 4.947x10° cfu/g, TR RSN 7.561x10° cfu/g, 5 B ] HH (XH) Ffk il B0 (LQ) 19 2% 5 i 3%
(P<0.05) . 3R Y850 bl 4 AR AR B in i R0 B A g A e - I 40 D R e 2 A 5 Y i R b AR £
FREE N E /D, R B IR B b (L) TSN SR 4.77%x10° cfu/g, T EF B AL HHb (S) 340 B (U
1.33%10° cfu/g; B EE B AL HE M (L) TR HER i N 8.391x10° cfu/g, HEE IR AL B M (M) TR gk it 5.784%10°
cfu/g, B REIR LB ML (S) R AR 3.063x10° cfu/g; 135 ELTH A B I Z 30 AH Bz i 28 Ak a3, BBt R 1k
FEEE RN + R BRI AR R AL R (L) £ 3.304%10° cfu/g, RS IR AL REHE (M) £ 4.354 %
10° cfu/g, FEEIRILEHL (S) £t R 5.758 X 10° cfu/g, /AN [F]R Fb 2 BE 50 b [0] 45 i AR W B0e 2 R 3 3 (P<
0.05) . FEAFEHL AR AL XU IR 2 T, ik i 4 B R T B dthy ( LQL) 200 TR 50 i B Tl 2 T B30 i 140 e v, A P B3 i 36
8.69x10° cfu/g, LB E & Iy 1.25%10° cfu/g, E.{’EEI“ R H (HZS ) 4R AR G, o8 1.04%10° efu/g, +
S LA R ) VR IR AL B (HZS ) 5 55 , 3K 7.343%10° cfu/g, Z2/Ab B IA] 302k B0 22 58 %
(P<0.05) ,

®6 TRHKMARBRUEESEEALEMEMHE

Table 6 Alpine meadow soil microbial quantity in different regions with different degradation degrees

sy éﬂiaﬁ ELA .ﬁﬁzziéril“ e zaag E=Ri<) ﬁﬁz@%%
No. Bacteria/ Fungus/ Actinomycetes/ No. Bacteria/ Fungus/ Actinomycetes/

(x107 cfu/g) (x10%cfu/g) (x10°cfu/g) (%107 cfu/g) (x10%cfu/g) (x10%cfu/g)
LQ 0.477£0.327b 4.154£0.682b 3.738+0.344¢ || LQS 0.115+0.003¢ 4,943£0.107b 3.657+0.622¢
XH 0.598+0.317a 4.315+1.072b 5.940+2.902b || XHL 0.840+0.051a 2.967+0.391e 8.971+0.86h
HZ 0.256+0.164¢ 4.947+1.851a 7.561+4.575a || XHM 0.774+0.022a 4.993+0.563h 6.43+0.296h
L 0.697+0.260a 3.304+0.397¢ 8.391+4.199a || XHS 0.179+0.054de  4.987+0.170b 2.411£0.193¢
M 0.501+0.218h 4.354+0.623h 5.784+1.543b | HZL 0.383+0.212bc¢  3.393+0.408de  12.463+3.433a
S 0.133+0.045¢ 5.758+1.217a 3.063+1.335¢ || HZM 0.282+0.052cd  4.103+0.137¢ 7.098+0.603h
LQL 0.869+0.014a 3.553+0.183cde  3.731+0.126¢ || HZS 0.104+0.010e 7.343+0.473a 3.113+2.352¢
LOM 0.448+0.006h 3.967+0.534cd  3.818+0.229¢

3.5 SHFRIMAHCE

I X 25 R AR DGR AT R B (3R 7)) , 25 I BR AR A 480 Ak S A1, LAt PR 347 5 R i R b A B A
REBIIKT 0.92, HEZAE 0.95 Z [, LT R Ak 548 B A - 338 i 722 Ak B8R AH DG, AL 5 /17 SC o i
RO, MEBRREA I (R SRR BT R 2R R BRI RT I Sk S AN S R A5
Fla] R HERE A ] DR R R A T S R (RN A SRS ) L A S T
] AH AR, AHOC R B AR 0.82, Z 40K - [A] 1 AH CFR A7 0.90 2 1,0.99 5 0.98 (7 thag K, HE#
FRPES N 75 LI 2 SUBREE BrRL RS I R0 e P S e R I T B AR R AR
543 pH, 23k B EKFR R AR, 5 R W AN GRS SO B IE A R 5 H A HUR 2
FHOG M RBE 0.95 DL b SE 2R E] 1 BV E A E S SRR, ISR 28 28 FLBEE Frkn Bk
T IR IS T e ol T G 1 5 - B A SO B B IR S AE AR G, 5 LA B 2 AAH DG, -4 pH,
G AEE RLRRIIN 5 G P RUICAR A R R OGS FL R 2 OE ARG, HAR O RECR A 0.92, 24 0.99
BEE 1,

4 Wit54R
1ol T A AR TR W b AR D0 Ao 2L BRI A S5 2 48 7 et 2 25 AR AR A B TR ML 1) B K
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Bt RBIE G AN TR X e ) R R B i DL SR B R O IR A R B IR AL
LS B RS A 3 b (058 T 7 2 R AR Y P BE , 3 5 2 R I 5 ) R e S5 PR 4 R — 3 7E
PR R A P R O R BRI R, SRS — B AR TR XA [ AR A R 4 22
SEBOR, S W A AT R — AN R] M XA [ R P o 7 o i) Ao | 308 K A5 2R A5 I AN [ P 2, o - 33
BRI 97 e I e D e FE R ) AR B AR T IR AR AR SR R iy 3 0B AR bR — HLAE T AR 1
RO TR B SR AN SRR AOR B SR A e D R e, B AR BB LR L R R AOR
P SFARABI B S R e b S 2R A R I o5 S Oz s = vl T BECH AR BAR B B
Mg L, T A R A T

R A S R G, M A O St v 9 R R AR S R AT AR S B, R AR B IR
TIERR A 2 LB SRR & R, 13 pH (B 2 Eh AT R E TR U BEA R R A
o], 2R ) SR B ER B AL | e AR A O, AR A RIS e A R B, LR
FLYIRR PRI ST 2 5% 1 B 2SS PR IR S A 5, 0 - HESR 70T A A2 AL 5 B AL AT, SRRt v ]
AR PR 2R 0 2 VB K R O A L, TR T PR 3 mh ) 2 WK A g /N o1 A 2 W S SR e B Bl W
PR TR, BRI X B (e AR AR AR T 0 ARG R 3L, Wi ey JE e SR AL 0 2, ORIt  RE MG 1 R
I W S AR A, 2 AT o B A A TR A i 8 Rk L S DR TR B AL 2 B T A e
AW e LR A R SR T A AL, S i FE R ) A S R SR AR BB AR R 2 R Bl B Sk T A
FEEREARIOL , IF: 6122 ST e 1 g SR e AL L S 1oy ) ASHIF R I, B S iR AR, - S8 400 1
TR UL B RN, AU £ | 5 Sokol 45 Tk AR RS A R 3L,

25 b A0 H e PN AN TRDIR AR B2 e € B A e S SRR R 0 A MR O I 8 e B, i M e T e i
FHIRACFE N M e B SR R i SRR IR RO, e R e R e AL R
BPRL T G DRGSR G 1 Bl P IR M P A R O AR RO AR, 4 pH L 2R R A
BB R BB T R, R 22 R L (P<0.05) 3 STk SR WU S T v R T A - - -
M) 3K — BRI Bl A R AR e R e AR S BB A S, AR T o AR L R Y
B TR A B BRI -5 2% R 22 ) B 4% PR 345 e st B AR 2 2 TR S M Ao, 15 ]
WAEIR e R b A - - =38 Z A EARAE A R oy R, SRR N R AR S R
iAW IR AL, HEAVE SR S A - S AR TR A AR AT (7 AT, £ NP K 4§
Feor i Mo K BE AL W) TR RO RS VB WA, L3 m SR m Al SRB Ry . LR E Y R et
WA 2 WL R TR PR A YU BRAL AR PR rp A 45 3 T 2R A HLYIIE A 23k 04 T 2 T B xR
M A O BT Sl R | ) R e B -3 ALV I R 0 e, B R A — 2B I
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