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Fig. 1 Schematic diagram of the study area
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Fig. 2

Soil bulk density,pH and water contentin soil
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Fig.3 Contents oforganic carbon and total carbonin soil
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55 2 [R5 Fe 2 B 3 (P<<0. 05); TR A & B IE&
Eifh ol 4. 37~14. 47 mg/kg, BAAFEH B G4>G3>G1
>G2,G2 5 G3 ¥l Z [n] 22 & B 3 (P<<0. 05),G4 51
5 2 ) 45 25 S B 3 (P<<0. 05) 5 IR A & R AE&
FHH 1.36~10. 05 g/kg, HAKR IR G3>G2>G4>
Gl & B 22 ] 34 22 53¢ 1§ 3% (P<<0. 05) ,

mG4
20

_80r O0GlE=G2 mG3 mG4 ES
i al 50
< 6 al al a TSt
50 a2 a ED
\\% 40 - i 10
ﬂé]ﬂ bl bl b &1
w 200 & 5
Lm; cl c2 c =

0 1 I 1 0

0-10 | 1020 | 0-20
+J)Z/em

. 0G1oG2 mG3 mG4
L5t .
0
=10
EH
b
5 bel ¢
ﬂﬁ & ﬁ
O
10 20 0~20 10~20 ‘ 0 20
+Z/em +JZE/em

B4 tESE.HE.2ERSE

Fig. 4 Contents of ammonia nitrogen, nitrate nitrogen and total nitrogen in soil
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b 25 4 2 1] 2% F 44 25 (P<<0. 05) 5 1328 & & 7E
HEMA BN 0. 44~1.61 g/kg, BAARI K G3>
G2>G4>G1, & Hh 2 1) 22 7 i 3 (P<<0. 05) .,

T[] — R 3 19 AN [R) 38 R B2 - 398 S R0l 4
i A SRR R B B A b e o G
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Fig.5 Contents ofavailable phosphorus and total phosphorusin soil
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JH At i [ 34 2 S5 B 2 (P<<0. 05) (1 6)

FE 10~20 cm + 2, + 38 SO0 & 76 45 R Y
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ST EAEAS FH A 7. 24~18.76 g/kg. B
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£ 0~20 cm + 2, 4 3B RCE O AR A5 B b
91.8~185. 64 mg/kg, TR EEA TN 7. 74~
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R 10 XA 0 A A B R
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Fig. 6 Contents ofavailable potassium and total potassium in soil

2.2 AESEZEM 0~20 cm TEEALKS = EBI1E
XS

T pH S MR E RN FHIEMCKER (P
0.0, 5 R3S /K& ALK, 20k ZA A2 HEL
Wl Al R A AR B AU O R (P<<0. 0D, 5
TS R MR R E EAH SRR (P<0.05); +
BAE S HESOKE ALK, 2R .E A 2R E
W AR B R E AR (P<<0.0D), 5
T HGH RO R IE A OGO R (P<C0.05), 5 +
BAMERENEEF EMXKRP<0.0D); 1S
KES LA 2R R B 2 E
AR AR R F IR G KR (P<<0.01), 5 + 3 &L
MEERRERMELR(P<0.05), 5L 5
R E AR R R (P<<0. 01) 5 T4 HLER & &
54 e AR 2R A S = R
FIEMRKR(P<<0.01), 5 HIEHH & /2 8%

FAE KR (P<C0.05), 5 20 & i ) B %
MXRXR(P<0.0D); LS ES LEAR .2
AR T 2R IE A G R (P
0.01), 5 4 4 o AHP % i 52 W3 A E R (P<
0.05), 5+ M T EEMEFEAMHXELRPI
0.0 THARA T ®S HIESR HAWE . 20T &
ZIA RN B EAXER(P<<0. 0D HIEMA S &
55 A 4 3 B AR B O 2 ) AH G MO W 4
Ao S RO 2B a2 ) SR E AR
KK FR(P<<0.01), 5 L AP & & 5 8 3 UM K
KFR(P<C0.05) 55 + HE 4 4 55 5 52 4% B 35 97 AH 06 %
FR(P<<0.01); HIEHAWE S & 5 LIRS EEN
BFEIFEA KR (P<0. 01, 1 HEHRH & 25 115
AP R IE A OGO R (P<C0. 01) 5 R 2k
TS EAM Y R B RO R (P<0.05)
(£2),

®2 TEEAERZENEXE

Table 2 Correlation between soil physical and chemical indexes

PHIE & ak O apan ERAR WESE SRR L0 emam oo
[=EEN [=EN [EEEN
RE 0.864 "
oK —0.948** —0.908**
gmﬁ?’%é‘\ —0.918** —0.864" 0,978
é@%@% —0.903** —0.855** 0.969**  0.999"*
AR —0.892°F —0.798"  0.839**  0.856"*  0.846*"
[E g 0.102 —0.035  —0.204  —0.285  —0.295  —0.132
EEEGE —0.896* —0.965*  0.945* 0.919** 0.914* 0.795* —0.005
::fﬂﬁﬁ —0.969** —0.830** 0.923**  0.935**  0.930*"  0.933**  —0.146  0.880""
LB —0.956°F —0.865°%  0.943**  0.961**  0.957**  0.891**  —0.114  0.911*  0.972**
ﬁiﬁﬁ]ﬁ 0.564 0.591*  —0.667* —0.633% —0.635* —0.362 0.474  —0.675* —0.518  —0.525
éléqlﬁ% 0.621" 0.743%*  —0.785"* —0.760** —0.760** —0.441 0.455  —0.775** —0.568 —0.620%  0.887"

T o# FRARTE 0,05 K LR F AR «GRRTE 0. 01 K LR 24156
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2.3 ETERPHTHARSEEM 0~20 cm L1
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2.3.1 KMO #= Bartlett 3 % F# % KMO K%

R A A A ) ) A O 1 0 Qi AH DG 1 L Bartlett 3RE B2 A
50 FH T4 36 A G B v 4% 8 TR AE DG M. KMO ge it
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Table 5 Comprehensive scores and ranking of soil quality for different alpine grasslands

L +JZ/cm M1 W 2 EIr 1 o 2 LAY fEF?
Gl 0~10 —1.031 29 —0.385 41 —3.155 75 —0.495 68 —2.368 64 10
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0~20 1.355 84 —0.188 34 4.1488 7 —0.242 22 2.849 541 2
G4 0~10 —0.633 35 1.867 09 —1.938 05 2.401 264  —0.654 7
10~20 —0.724 61 0.818 23 —2.217 31 1.052 326  —1.249 8 9
0~20 —0.677 8 1.344 94 —2.074 07 1.729 727 —0.948 49 8
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Characteristics of soil physical and chemical properties

and evaluation of soil quality of different types

of alpine grasslands

YANG Chong'?*, WANG Wen-ying”, LIU Pan',ZHOU Hua-kun®, MAO Xu-feng'

(1. The College of Geography Sciences ,Qinghai Normal University , Xining 810008 ,China;2. The

College of Life Sciences ,Qinghai Normal University ., Xining 810008,China;3. The Northwest

Institute o f Plateau Biology ,Chinese Academy of Sciences,Xining 810008, China)

Abstract; Different types of alpine grasslands in the source area of the Yellow River were research objects.

The physical and chemical properties of 0~20 cm soil layer were measured andthe soil quality was also evalua-

ted by principal component analysis. The results showed that: 1. The soil bulk density and pH from high to low

both were alpine steppe>>artificial grassland™>alpine meadow >> swamp meadow;the soil water content,organic

carbon,total carbon,ammonia nitrogen and total nitrogen from high to low were all ranked as: swamp meadow
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>>alpine meadow “>artificial grassland™>alpine steppe;the nitrate content from high to low was artificial grass-
land>>swamp meadow > alpine steppe™> alpine meadow;the contents of available phosphorus and total phos-
phorus from high to low were both as: swamp meadow > alpine meadow >artificial grassland >>alpine steppe;
the contents of available potassium and total potassium from high to low were both as: artificial grassland>>al-
pine steppe>> alpine meadow >swamp meadow. 2. There was a significant positive correlation between soil or-
ganic carbon content and soil total carbon, ammonia nitrogen, total nitrogen, available phosphorus and total
phosphorus content (P<C 0. 01). There was a significant positive correlation between soil total carbon content
and soil ammonia nitrogen, total nitrogen,available phosphorus and total phosphorus content (P<Z 0. 01). There
was also a strong correlation between soil carbon,nitrogen and phosphorus,and the three were highly intercon-
nected. 3. In 0~10 cm,10~20 cm and 0~20 cm soil layers,the order of soil quality from high to low was swamp
meadow > alpine meadow “>artificial grassland > alpine steppe. For each grassland the soil quality of 0~10 cm
soil layer was higher than that of 10~20 cm and 0~20 cm soil layers,and the soil quality of 0~20 cm soil layer
was higher than that of 10~20 cm soil layer.

Key words: source area of the Yellow River;alpine grasslands; soil physical and chemical properties; soil

quality; principal component analysis
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