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1.1 HREHR

X PH T 2004 -2006 £ 8 AT EH R ELGREEAESRAF K LR HAT, it 37°29
~ 37°45'N, 101°12’ ~ 101°33'E, ##k 3200m ~3250m, £ FHKE -1.7C,1 A FHEE -14.8C,7 A
P KR 9.8C, £FHBAEO00mMn, TERXEEFTERFF A EFEKEN 0%, % K& 1160.
3mm , F EM KA A E EE 4 (Alpine meadow) | & Z ¥ M (Alpine shrub) F1 38 & 1. ¥ 4 (Swamp mead-
ow), TEIFLEG L FLELAEGLIMEEL,
1.2 MRAE
1.2.1 HMYHEAESBEETE

REBHHEREEURAY Y (XELEY) hE L& ¥E ¥4 (Kobresia pygmaea meadow ) , % 2% B W #
MR EERRZ W EME & h20-30 #/m’ ERKE, A AR, EHEE ERAONTHE, R
NG BHELEEE —RAETO-90% , L EHEFRNLEG LB EEE 4 (K humlis meadow) , 7 %
e MR E A2 -0/ m RERE—FE BELEEE—RE0-95% , KEHEE
Bk ¥ (K humilis) %4 A & vt & 2 (K. duthiei) 541 3 (Stipa aliena) % 1 JE A ¥ ( Thalictrum al-
pinum) % L EAH L EH L B EEFENES (K tibetica swamp meadow ) , B K £ My £, A B A —
BLOBETHEE10-25em, UL EEF 80-95% , hEMH EERZBEE E(K ubetica) , FEMHNEE
. ( Trollius pumilus) 4 & 4% %& ( Primula tangutica) . B3k R % % (Saussurea stella) %, L3 H B EMLEH
+ ;4 B #E M (Potentilla froticosa shrub) BEEBE RS H ETHE, EAEHE X 40 -90cm, HELHZ K
H60-80% ,FENHLEALEG L, BHRAHH K S0m x50m, M HBLCEFERFL(K D), At
f % 3% E 10 A 50cm x S0cm B WA F , A FHENE B THBRANE , EAARXRFHAL LK
WA, EEYEWEGEHB AR N YR ENRLARKEBEE(EE B E JHE),

* 1 LA E AR E b A B 0+ WS

Tab. 1 Geographical position and edaphic characteristics of Haibei station

A EHEREA 9 1Ly P R ) SRE TR SRAGEL
K. humilis meadow K. pygmaea meadow K. tibetica swamp meadow  Potentilla fruoticosa shrub
. 37°36.611'N 37°41.975'N 37°36.567'N 37°39.791'N
st 101°18.794'E 101°16.560'E 101°19.200'N 101°19.577'E
v} 10°,SW 35° ,NW 5°,E 5°,NE
WK (m) 3196 3398 3386 3352
THERA AMS AMS SMS ASMS

SW. southwest; NW: northwest; E: east; NE: northeast; SMS: swamp meadow soil; AMS: alpine meadow soil; ASMS: alpine shrub meadow soil.

1.2.2 38 R4 K i

TN FE LRy EHER, A 25¢cm x25em ## 4, 4 B (0 ~10ecm 10 ~20em 20 ~40cm ) H| = 3,
TAHESKEE, A% (1lmm,0.25mm) fF £+ BR AL G AT FEENRAFEARE, H B EHE
v ety A SOCHME AR TEEEHNFE, AR RE0~40em L EHRE SAEL, ANTEMNE
FEEAKS, WRTE AL EEE W LAB(HHRLER) BB (RREANER -HET LB E) .
A NAHERNIKEREELE) AT E(ERZ) Y, ARSI E L HNRAK

W H & B 0 ~10cm 10 ~20cm F1 20 ~40cm W4 K EH L 45X M EHHEE, K EE 105CHEH N
BFZEEEAREFEHLIBLAAE, XPIELAERKIEAZES FLEEN ELOH, L ERE
BRI ENE, LB RS AR R BT RN E,

DL b % 4B 3 % SPSS # 4 Fr DPS # 4 i# AT St 247 o
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B, LEAE ABERBRT LEEERA, AR AT RGN L REEMOER, Bw L hd A,
A HERAEESECES AT FRAEBXR0-40em L2 LB L AXEFERNEER(£2), K ¥
ERFENEGLIREAE(T4.62 %) BEF T INEEEH(35.78 %) SAE L E 4 (38.86 %) & Bk
A(34.64 %), TRBPEHO-40cm tELRAETHWAEFLZR(X2) REFBENEGLEEE
(0.593g/cm’) B F & T /) # £ # 4 (0.968g/cm’) & # £ ¥ 4 (1.03g/cm’) & F A A (0.953g/cm’)
BRELARMEGLEANRA LB AL BEBALENEG THE=MEREB(K2), L ERE
MR EE (L ERS LHEE LREEY) I REMAR WA S BT, AL BT R
RRES AR, AN BRLEWRREELEF)  BARHEHNPEREF L EFELE RET
T RANRAR2EE,
R2 FEEEED T HEAEROEN (FHE)

Tab. 2 Change of soil physics and chemistry in four alpine meadow plant communities ( Mean + SD)

THEAYUE LEAR  LEeB: LHEME HEEYeE LA E g KE

BEERR (%) (%) (%) (mg/kg) (mg/kg) (g/em’) (%)
0 -40cm 0 —40cm 0 -40cm 0 ~40cm 0 - 40cm 0 -40cm 0 -40cm

%

gﬁ%ﬁ] 10.35+0.16* 0.54 +0.05" 0.06 £0.01* 30.88 £0.56" 10.61 £1.08* 1.028 +0.014* 39.44 +0.15"
K. humilis meadow
=il
s 12.15 £0.02> 0.59 +0.03% 0.06 £+0.02* 35.86 £2.35"> 10.37 £1.71* 0.976 +0.044* 35.14 +0.11°
K. pygmaea meadow
# 43

%ﬁﬁ 24.98 +0.51* 1.22 £0.03* 0.06+0.01° 80.46 +2.08" 12.99+1.82° 0.586 +0.031> 75.12 +0.08°
K. tibetica swamp meadow

; . 10.25 £0.20°> 0.47 £0.05" 0.06 £+0.01* 32.46 +2.55® 11.43 £2.11* 0.955 +0.016* 42.92 +0.55"
Potentilla fruoticosa shrub

AR BERE, HRFRFRYERNELRRNEE (DMRT i P=0.05),
2.2 FEEHMER T WYMARSBRRSBILE

REEGH LEFRER D EARE T HFRRIBER AN BB (K345), AEFTUEH, T
AERAY LBIRABR A FAREGEEEG B> AR >ER>ED; B LEEE . a0k
SHES>ERE>HDR BEEAE ML . ADR >RE>ER > HDE; 2 BHEL R > k=%
B> DR, REEFRFE (FEMEREELEF L, 1978), T UHF K K 6 L8R H#ATH
KB BEEYE BLELE AR RAS L R EE AR E G N EL ABHEANBERE L,
FARARXFEEN BB (BB ELBEMEGN) —BEEEL FLELEGRAERELATALEER
(0 ~10cm 10 —20cm 20 —40cm) £ AR A K o R — %K, LM #F L EFEE W, & L5 B KR
BNRERARR A, BELEEY FLELEGAABEHREATE LA LBEB A B3y 4
(MEEEERMEGN), T EEFE <0.5mm WHEE A, LEHRLELRAT20%, FFUETHR
Bt EIRBRA LN EGLE, BT LEBRR A, FREEEA, TR EAKE, AT
FAMMAYNESD, AR ELRE. AR T LEANRWER, FUBSEE L H AN AN S B —
B BELERKTAR, T EAXAGREGRBELETF LA T (RIKRE) R HE . LR
M R 48 AR

#3 TEEHMFERO - 10em FRUELIBSR/(%)

Tab. 3 The percentages of different particle diameters at 0 — 10 cm soil layers in different grassland types(Mean + SD) (% )

S bk A HARPRL bAE A bi3 A
) (2~0.5mm) (0.5 ~0.02mm) (0.02~0.002mm) { <0.002mm)
REEEf K. humilis meadow 1.72£0.68°  37.75+2.58°  39.66+2.53*  20.87 +2.31°

BB EA K pygmaca meadow 2.78 £0.64>  43.62 +4.75" 32.75 £6.33b 20.85 £2.31°
W R B ) K. tibetica swamp meadow  3.62 £0.94% 70.41 £0.51* 14.23 +6.35¢ 11.75 £5.93¢
S BNGHE M Potentilla fruoticosa shrub — 1.61 £1.04° 31,02 £9.51° 36.88 +6.36" 30.48 +4.79*

AR, MR TRFNRREZR R EH (DMRT % P=0.05),
2.3 AREMER T RNMAR S T HEUBENXER
HEREAAAEREDIRAR DG AR EN LR G BHTHI SN, ERELEG T, L8
ANF 2 AMERAE 0 -40em WEDHE WA PHERECBENEEEEMA L HEAAE AELO0-
Wem DR MEEEERERMXEFLEEET T, LFRYHE SRS 0 -40cm @B E
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DEEABEREAMKR, LEANR ERA ERHEL0-40cm W HHEBEERFEMX ERE
EREAEAY, LRANR ERA L BEEKELFO0-40ecm WHESCBEEZERFEHX, L HLE &8
50-40em KRG EBEEREFEMX ;AL BEBEAT , LEEUA HE50-40cm WHD B L EERF
AAERK, TEANR EREAFLEL A EREAEF0-40ecm W E HESEZEFEMR(FK6), MU
EFHLELERPPBEBF O URL RN EREHNY A G REG TN ER XAV I ERENLEEN,
WmEENEL BERE I NBEE TR RN EGN L EHELA L BN T LEAR DA E LW B EEE
AEmLEEER, SRS HhaE DN AREEEEARL, RREAENAL, RAME, THER
BES, - TR REERLFE, A —FTERENEEAEERYE X EFARBRN AR, E5
AT GHETAWMKBETR K, RIE®ST, Zox5",
F4 FEEMHHER 10-20 cm FHHRTRER(%)
Tab. 4 The percentages of different particle diameters at 10 —20 cm soil layers in different grassland types(Mean + SD) ( % )

WiH gk HREDRL bSE A biE oA
(2~0.5mm) (0.5~0.02mm) (0.02 ~0.002mm) ( <0.002mm)
BB B K humilis meadow 1.46 £0.77°  33.14 £0.69° 37.90 £7.03" 27.49 7. 12°
B E B K. pygmaea meadow 2.51+0.97°  42.45+1.88> 30.04 +4.26° 24.98 £2.31°
WEE BRI K. tibetica swamp meadow  4.03 £1.69°  54.60 +10.83*  29.50 +9.17¢ 11.87 +0.03°
S BRI Potensilla fruoticosa shrub ~ 1.81 £0.24°  25.64 +£5.06¢ 44.93 +6.24° 27.62 £0.06*

KRB ESOE, HATERRYIEEZRAEE (DMRT % P=0.05),

F5 FEBEHIER 20 -40cm EHMEZLHESER(%)
Tab. 5 The percentages of different particle diameters at 20 —40 cm soil layers in different grassland types{ Mean = SD) (% )

S HIRbRL HRPRL KL bi¥
(2~0.5mm) (0.5~0.02mm) (0.02 ~0.002mm) ( <0.002mm)
BB K humilis meadow 1.83£0.85>  35.05+4.00°  40.47+6.07*°  22.64 £4.08"
HLE R K. pygmaea meadow 2.13+0.49°  39.12+4.31®  30.86+8.50°  18.89 +6. 10°
WE BB K. tibetica swamp meadow  7.18 +3.51° 42.55 +5.46" 28.39 +2.33% 21.89 +4.14"
S ERAEHE Potentilla fruoticosa shrub 2.36 +1.49° 27.60 £12.06° 39.88 +8.81" 30.16 £4.94°

FEHEHESSR, HRATERRERERERTRE (DMRT % P=0.05),

6 BERERMITEBUSAM(0-40cm) 5 ERHE T BB (0 —40cm) X5

Tab. 6 The correlation between soil characteristics and different particles in K. humilis meadow

i H

ERAVUE AR AR LSEGA LRENE TSR TESKE

%) (%) (%) (mgkp)  (mgkg) (gemd) (%)
HARI(2 ~0.5mm) 0.49 0.42 0.42 -0.44 -0.41 0.49 0.47
R AR (0.5 ~0.02mm) 0.40 0.26 -0.64 0.83* 0.21 0.30 -0.95*"
K. humilis meadow F382(0.02 ~0.002mm) 0.81* 0.86" 0.40 0.85" 0.28 0.35 0.54
ki <0.002mm) 0.91** 0.69 0.70 0.83" 0.37 -0.84" 0.29
Habhi(2 ~0.5mm) 0.53 0.45 0.48 -0.35 -0.59 0.51 -0.81*
Py IT=A- A= | ZHAMRL(0.5 ~0.02mm) 0.13 0.50 -0.16 -0.43 -0.82* 0.35 -0.31
K. pygmaea meadow #3H7(0.02 ~0.002mm ) 0.33 -0.71 0.57 0.90** 0.82* 0.29 -0.41
¥R ( <0.002mm) 0.85** 0.55 -0.43 0.79* 0.75 ~0.54 0.28
MR (2 ~0.5mm) 0.14 -0.23 -0.29 0.44 0.15 0.67 -0.68
BEEBRILER MR (0.5 ~0.02mm) 0.32 -0.31 0.66 -0.49 -0.25 -0.10 0.38
K. tibetica swamp meadow #3$5(0.02 ~0.002mm) 0.82* 0.22 -0.49 0.81* -0.31 -0.28 0.91**
ki ( <0.002mm) 0.34 0.88° 0.84" -0.22 -0.37 -0.16 0.11
HHEMBL(2 ~0. 5mm) 0.50 -0.36 -0.25 -0.94** -0.90** 0.28 -0.63
SEWEN HARbpr (0.5 ~0.02mm) 0.10 0.31 -0.39 -0.71 -0.40 0.14 -0.59
Potentilla fruticosa shrub ~ #kL(0.02 ~0.002mm) 0.82* 0.28 0.39 0.87" 0.47 -0.50 0.59
KRz ( <0.002mm) 0.29 0.82" 0.30 0.86" -0.74 -0.30 0.71

Notes; SAN = Soil available N (mg/kg) ; SAP =Soil available P (mg/kg). * p<0.05; * * p<0.01,
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FIREBAR A SRR, R, AR EEMT A RARR (IO B ELEKNER ZR A4
) AR B RAVRRBERD T BEE bk L REMPR L ERSBRD L EADER
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B EHEEEERARER I, BT ERENBENRE AATRERENEF S, LA A
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HE)VRRFERBLEE—E£R 77, LBENERRART LD EREMIRAN =N, EFE X
ENR A BEERYR XL I BFRPACEMYNER, BBV MY BHENAREG EBEE, R
REERRANEH HfEFHATE S, AT EREG TR ER LAY EST T UK ESH (LA
) MU EERAEL MEAEPBEEZRERE, RO RBRE, AATLRANRNRE EHEY
REHWT LEEAEMEEE, TL,AENL AR T ANECERRY NI EREZTCNREN
W o
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AESHAFERTEALEECERBENAL™ , AR+ . 2L LG FUEEEGTEBEHEL
TREREB L EFRASA A UENT(REELBRCEGN) , TEEFE <0.5mm WFEEA, £
BERCBELRAT20%, WARTORARL AL XRERE LN EG LR TLET RS, Bk
B BN, BT LB A FARE, AR THARRENNFS, AN B ERR, AT LRANAE
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Comparison of soil mechanical composition and soil fertility at different grass-
land types in alpine meadow

WANG Changting' , WANG Genxu®, LIU Wei®, MA Li', HU Lei'

(1. College of Life Science and Technology, Southwest University for Nationalities, Chengdu 610041, P. R. China;
2. Institute of Hazards and EnviRonment, CAS, Chengdu 610041, P. R. China;
3. Northwest Institute of Plateau Biology, CAS, Xining 810001, P. R. China)

Abstract; Soil is a fundamental component in every terrestrial ecosystem, and the structure and function of plant
community were affected by soil environment conditions, and changing of the plant species composition and spe-
cies diversity resulted from difference of soil environment in plant community succession. This study was conduc-
ted to examine characteristics of soil mechanical composition, soil fertility and their relationship with plant com-
munity biomass, species composition at different alpine meadow. The results showed that soil mechanical compo-
sition distribution is thick sand > fine sand > clay > silt in Kobresia humilis meadow; fine sand > thick sand >
clay > silt in K. pygmaea meadow ; fine sand > thick sand > clay > silt in K. tibetica swamp meadow ; thick sand
> clay = fine sand > silt in Potentilla fruoticosa shrub. The soil of K. hAumilis meadow belongs to silty clay loam
soil, K. tibetica swamp meadow belongs to loam soil, Potentilla fruoticosa shrub belongs to loamy clay soil. The
distribution of soil particles were relatively uniformity in K. humilis meadow, K. pygmaea meadow and Potentilla
Sfruoticosa shrub except for K. iibetica swamp meadow, and mainly concentration in < 0.5 mm ranges, the con-
tent of soil clay particles > 20% . Soil quality and soil structure in different grassland types in alpine meadow
were influenced by soil total nutrient, available nutrient and soil physical characteristics ( soil bulk density, soil
moisture etc). Soil structure and soil nutrient condition are the important factor for maintaining alpine meadow e-
cosystem function. Those results confirmed that the reasonable grazing intensity and the proper management
measures are effective methods to protect soil quality in degradation region of alpine meadow.
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