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Changes and Analysis of Soil Quality Under Different Land Use Types in Oasis
Rim
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(1. Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumqi 830011, China; 2. Graduate University of
Chinese Academy of Sciences, Beijing 100049, China; 3. Cele National Station of Observation & Research for Desert-Grassland
Ecosystem in Xinjiang, Cele 848300, China)

Abstract: The aggravation process of oasisization leads to changes of land use type in oasis rim. In order to discuss the effects of
different land use types on soil properties and soil quality, the four land use types located Cele oasis rim in south margin of Tarim
Basin, which are the cotton field, orchard, and Caligonum mongolicum Turcz land use type reclaimed by people and nature state land
use type covered by Alhagi sparsifolia SHAP, were selected as study object. The relative soil quality index (RI) and the soil quality
synthesis index (SQI) were used to analyse the changes of soil quality between four land use types within 0-20 ¢m, 20-40 ¢m, 40-60
cm soil depth, respectively. Meantime, the fractal theory was used to analyse the particle-size distribution (PSD) property of top soil
under different land use types. The results indicated that there was a significant difference in the soil organic matter and total nitrogen
in same soil depth between four land use types; the order ranked according to RI was same to the order ranked according to SQI in each
soil depth between four land use types. The cotton field and orchard have an obviously positive effect on soil quality of the top soil,
however, the soil quality of Alhagi sparsifolia SHAP land use type was gradually increasing along with the increasing soil depth. The
soil properties and soil quality of Caligonum mongolicum Turcz land use type were at the lowest level according to the comparison
results among all land use types, and the calculation results of PSD fractal dimension also indicated the Caligonum mongolicum Turcz
land use type had the worst ability on maintaining soil fine fractions.

Key words:oasis rim; land use type; soil quality; particle size distribution( PSD) ; Cele

3 A T o 7 A 7 A X S R 3 A TR
FLAT 5 kT R sk o 7 A X

B SRR O SRS B T R DX, RN Y e R A
PR AL FEd 5 S0 ZAER i TAH

oL LD E = W R B 7% e = AR < o o 11
( particle-size distribution, PSD) iX — & & ¥ #L & 1k
7 R - SEAIRL RS B ) S AR AT
ST N S ot DS -l A B B R D B R g
b, LLK -8 PSD Jm 72 Ak 20 A7, B U B 48 73
TSR B AR AL, B ) b K A2 EGR AR R
B2 A B ST B A R IR R 2 A K B
1k HER A

T 26 T B0 TR 7, 434 Y B9 300 5 7R W 1) 4 9 -3 05 5 5
FIE A S T8 5 R O T G e e TR
EE Y b A 7L SR K B % I Ak HE
KTV E AR, h T KRR RSB0 2 %

W5 B H#5:2009-08-12 ; &7 H #§:2010-03-19

EETB : BEFKFHE X055 B (2009BAC54B01)
EER N R (1977 ~ ), 55 LR A, 2 HFSE 7 Il R T I
4%, E-mail ; guidwei@ 163. com
* JH IR R A, E-mail ; desert@ ms. xjb. ac. cn



9 R AR A - SR N 2RO () b M A 7 U A b S R AR A K Y 2249

Wi G T BRAE e B4R, kT ™ 2R 4 iR 1k R
Vo f SRR G X R LR AE A T K
AR H SE  AR LR A G s T I
PRIt S g il 3 26 A 285 ) AL, 2 M B RSl o e A
JF TR T U6 720 75 2 U 300 5% 15 i 2R el 25 5 7K A
XD B AN [ = R 7 5. AL T S 9 i 5 19 5
L6+ iy ) 7 3O A ] 4% JBE 4 8 i R A AT 5
G A s o B A CRR B0 A AT, R O B4 BT S ATS 9K R X
=

AR SCLLE B 73 i 7 2 1 SR 2 D 2 ZEBIE ST
DX, AT b [ Rk 2 e 308 S A UL B 5 v, 2 RO )
T 1994 AR AR S Sk U 0 G S A SR B AR 1L Vb
AR Je SRR ST 3% B R B Bl A - AR 5 X
SBIEFE R G BT £5 A R0 S BRI 7 15 R
SE A 73 B A (8] = R 75 3O A R R s
Lot i B9 S 0. SR Ak B S O i T A
PR K - 57 73 45 B 45 45 bn X b i i AT R
L RN A R b S 1 N N = 8
B AR AR A R B AR AR bR AT A
Jo A S BB T F A R INE XT 25 B 3 R R L HERY PSD
F1 o0 #r.

1 #R5F*

L1 WX AL

RN AL T e P TR b B R
trdb #& (35°17'55” ~ 39°30°00” N, 80°03'24" ~
82°10'34" E) . B 5t X J M B fry oK il 1 T 52 08¢, 4
YIREK & 35. 1 mm, 25 K82 595.3 mm, T &
20. 8" AR Z I LA PG dL K R . & IR TR
A LA SRR S 2 b Y S ST, 2 AR T AR
H1.27 x 10% m*. KU RLPE AL KR 3, BRI 2
KOAEHR A 2ZA15C UL . gE A& 5358k A
SRAEWE T AL, 1 &5 U 3 V0 b A0 S BEAH % R T
FEI i g B AE R R, LUK -
3‘3[12,16\'
1.2 TSR Koy b

1994 AF 55 iyl 76 2 0 09 79 A 0 % B 5 + b, Fob
FE A Vb B ( Caligonum mongolicum Turcz. ) K A
FEAAE Y. FLrp SRR LA Ay B o 3, SR B v 8
bR AR T AR R Thm® 22 47 5 Bl 4540 1 AR
I BRVE A B v 5 20 Wl A P 48 O UM I, B
HEAT AP B A, e o 2R el 10 4 34 3 TE K 5 S A H
AESREW K 5 (10 2/3 Fe A, HE W K S AR SR I K AN
FERITE DL T RLHL R 2K Kb € 5 Vb 35 A8 AR 4 W) A b AR S

i 3 AEFEATHEWE , RS 5 A HEATHEWE. 31X 3 Fh A
BB A b M A P O 2B S ek O 2R AT B R IORE
H T 2% - A T 5 7R T B R SR S T A AR DA
&Sy il ( Alhagi sparsifolia SHAP) Sy &, A I 75 Bt 3
e Thm?® 7174 566 5 0 7 1) B b £ O 2 R RE
(control plot, CTP) , 55 & #) )y 38. 9% , [Fl BE k47 1 45
WA Z 5 0 . XA A R (orechard, ORC) |
#3 M ( cotton field, CFD) | Vb 3 % M H#h ( Caligonum
mongolicum Turcz landuse, CML ) } B% T¢ fi] &% i
(CTP) 254N i 2% 4 Fh + 3t R 5 X A9 £ S9E4E 0
KZ 50

T 2008 4F 10 7 AR AEVE Y HCH 58 Jm XF 4 FF b gF
1 B HERE. TERE AR N S BEPLEE I 6 A 5, XS 0
~20 cm, 20 ~40 cm } 40 ~60 cm {4 3 2+ T
FE A WCEE . A il (] S0 = HEAT 2B, R
T H LG LA E (BD) ( HIEA P (SOM) ,
(TN) BB (TP) S8 (TK) A ZE L (AN) A Rk
(AP) AR (AK) 45 8 TiU4E b, I 5E J5 ¥ L SC ik
[17].

FREHL 0 ~20 em {92 )Z L HERE f B F R HE 1T
WBEFE 3 B, AR M 4 3 PSD B dls. - KE 0.5 ¢, fn
30% i FAL A (H,0,) , fE72°C F X ErA P, ik
iz (HCL) 25 B Bk B2 6 5 o 4t K 7 B, i L BR BT
WLLBRIR , R E R R H 2 pH o 6.5 ~ 7985 i
AN BERR 64 (NaHMP) | 75 30 s J5 OB KL EE AL
Mastersizer 2000 5 + 38 % b 42 1 {4 FR 70 Bl 4R B
) PSD %48 1) H] 73 JE B #6147 PSD 43 JE 4E 80t 5
Koy #r.

1.3 RN

B ES MR GRS 4R R R
B AR EC(RT) . BIRL A SRR T 36 SE R BT 9~ iy +
SR BRI SE (B R v Ay AR O X g 4
P 00 LT S SR A b 2 A7 6T LU, R T A 3 A T
KAV RUAR. 584 500

RI = > [(x, -«/)/x/] x100% /n (1)

Ao, RIS SR G BT s 48 450, ", by B B A b Xof
N5 2 IR P A v, RS FE LR Z R
PR T8 (SOM, TN, TP, TK , AN, AP, AK,BD). § F
- 4 % A b s 2 B A R 2 A I SR
WP AT MR T H MM R &k
M R Q0 SR (EAE, W) W] O 4 398 o AR 4 v T
8% e 0 R M5 AH R, Gn 2R A B D) 3R B G 4 g I o
AE XA T 5% B A



2250 AN 5

B 31 %

FLYUCR T I B b B9 8 R 2R 1R AL
(SQU) 5 J7 12, W 4% £ Hu FJH 77 AR [ JZ /9 SQ1
PEAT . SQUIT B LR AT LLIR] RT 45 R k47 AH B X
FCIE, T AT

SQI = Z WS, (2)

A, SQI b HIERT & L8 S 45 8, W, b B 1 AL
ZHFH R W AT LS, s T4
PR A 5 TR RO T R S, RS L E A
Ry R 2 R B R DR G ) T AT R AR
AR R E R A 3 SO DAL ¢ R R il
W DA KAE, DA 2 B K DR (8 4 37 17 5 A0 2 )
FHAZ & Pk S/ IMAE B LA 45 B 18, DLl 2 /N - 1H
BT <17, A DR R O 2 AR e P AR 0 ~ 1 X
I‘EJWVZOYZH.
1.4 %2+ PSD /- 4e 4050

5T PSD B iH 5 0 o TR 4EBE R — A A
B S B, e AT B EOUL M Rz B M A 3 RL AR AR IR
w2 PSD A B HE 3 SR Tyler % 1 07 3t
FAXWT

V(r < R)) R\’
Ve (T)

K, r BRAR R, RAER AR o6« BRAR,V(r
<R) RWKLAR/NTF R, (LR, V, S 1T
A RRARTR R, 2 T EBUR e KARLAR D Sl 408
AER. 2 (3) P s OB, AR 40 % B3 4R i A R R
ARAE DA
L5 Zitsrr

FIHIH R R J5 22 50 Hr CANOVA ) X 2% #F Hb - 43¢
J& Pk BEAT W VR I, T GE o R W R A g
(LSD) JrikirZE1 s FH Person AH 54 Hr 45
P FE LR 2 3 PSD J3 4E(E 5 FhRL Ry kL K D R
Z 8] () AH & #. ANOVA | LSD | Pearson #] 3¢ 43 #fr K
SQI A8 #1532 1 43 43 #7 4 75 SPSS &K A} v
AT

(3)

T

2 HRE5HSH
2.1 g 4 MLk O7 304 R L R

A2

4 Fif 4 o A 7 A0 A% T 1 R AR AR B DL
F L AR T AR bR AR T T, 7E O ~ 20 em 45 FE
Mot S PR AR A% R AR AR AR AL T R A
ISP TR 55 AObK 2% b S A AR U B AR 1 Ak T B A
FEAK P 5 2R bl 4% HEFR AR, SOM & TN I 35 i T 3%

SEAgIREHE , N AR DU 55 35 B A b TG 3 D (L
6 B (LA XoF KK 5 8% B R B b 4% - RS AR R R U
P BRI TC 5 25 DX, AR F8 A {EAH X 5 . 20 ~ 40
em £ FE L+ R AR L KBS 0 ~ 20 em AH [, 43
FH B U0 3 A bR Hb 1) 45 -+ 348 B5 AT R 43 50 60 F e o=
AR KT, L 58 B oA b 45 48 b 5 SR el O 35 22 )
H AR EAE T RE. 7E 40 ~60 cm )45 FE L + &
PE b A SR e B 5% 56 R 45 LR AR 3 T
PE22 5, (0558 By A b () + R AR © A B
K T 455 A bR 1) £5 S R AE AT N R AIK.

HRAE £ + A 7 X R W 2 R
ANOVA 77 e LSD £ He i 45 1, 28 5t 2k
BLTE SOM K TN $8 45 I, 33 S P Sk v 455 2EbR il [] L
xR 5 M H, L SOM f TN 48 45 A8 S i
K. ANFE 0 ~20 em 3 J& M v, V0 45 A bcHh 5 9% G
SR b fY) SOM (TN TGt 25 P 22 S5 {HL &) b 251K T 4
M S B 5 i 7E 20 ~40 cm, 40 ~ 60 cm 1, Vb )&
Mt ) SOM TN 0] &g 25 41C T e b R O =K. BR
SOM, TN #4545, 2 T3 R FH 7 X AR EHE +
HIEEA R LN TR EEEF (KL,
2.2 & HUR A T AN R 2 4 T

I 45 4 398 v S 0 0 45 s R O sk A T
AR BT 5 F6 50 RT (% ) Mo 4338 ot & 25 4 48 % SQT 1
BB R AL (1) X RI 85471153, B T H
SRR ST Y 5% i SR RE b 4 8 8 ko R EAE, R
HAZ L BERER RIS 0, &1 S w45 4 3R]
T AR Z R RT S AR AR B B 1 1 AT LA
TE 0 ~20 em P, RI{H Al FH AR Fel o TE {8, Sz b i
HoA BB R T U e R RE L, b AR B R
199. 8% , 1t 10 155 A bt W 2 - 16. 9% , % T 5% 5¢
FEHE ;20 ~40 em Py, R 0 AT 2R 16 Sy iEAE, V0 45
KM A, R - 27.97% ;40 ~60 cm 5,3 Fh 4 Hb
FIHI T 20 RTAB Y g 7R, 3 B 2% A 32 23 1)
JoT S B0 T S R b, o b B AR AT A R A1
H-32.25%.

38 2 3 B3 43 A 4 A5 1 R O OR [A] 2
& FARIR AR BT (W) S AH N A £ PR e d (B (S)
Je , AU (2) %F SQU#FATIFAE, Bl 2 e SQI
(1 L ARAE AR DL el 1 2 W LU Y, 45 4 R O 58
ANFJZE SQI Ak a 5 RI A 45 fk #a 5558 4 A [F].
BIZE 0 ~20 ecm [N, SOQI Jifi 5 4 : CFD > ORC > CTP >
CML; 20 ~40 e¢m P :CFD > CTP > ORC > CML; 40
~60 cm P4 :CTP > CFD > ORC > CML. b 5 %k
Hh i) 25 )2 I SQT Ak T Fe IR AK -



9 4 BEAR B A « SR GO [R] 3t A1) 05 5 9 R 3 i 28 Ak B i 2251
®1 FMAK4MIMAAATXLEEENE FELREZHER"
Table 1 Mean, standard deviation and ANOVA test of soil properties from four landuse types in oasis rim ( mean = SD)
SRR £k 2 Hii i | B B [UEVES F i
SOM/g-kg ™" 4.69 £1.32a 3.64 0. 86a 2.06 £0.39b 1.71 £0.29b 8.54""
TN/ g-kg ™! 0.33 +0. 04a 0.26 +0.03b 0.14 0. 14¢ 0.13 £0. 02¢ 26.79" "
TP/ g-kg ™' 0.72 +0. 19a 0.57 £0.01ab 0.53 +0.02b 0.53 £0. 04b 2.59ns
TK/ g-kg ™' 16.22 0. 28a 16.05 £1.92a 17.12 £0.61a 16.37 £0.21a 0. 64ns
020 em AN/ mg-kg ™' 22.59 £7.60a 7.63 £7.98a 35.88 £35.33a 11.75 £10. 72a 1. 29ns
AP/ mg-kg ™! 41.21 £35.53a 2.71 +1.80b 2.78 +1.09b 2.64 +0.43b 3.51ns
AK/ mg-kg ™! 110. 00 = 16. 46a 119. 67 £9.29a 196.33 £45.65a 149.00 £79.73a 2.05ns
BD/g-cm ~? 1.27 £0.05a 1.30 0. 03ab 1.31 0. 10ab 1.36 +0.06b 2.09ns
SOM/ g-kg ™! 3.03 0. 63a 2.70 0. 559%a 2.30 0. 30a 1.36 +0. 16b 7.71°°
TN/ g-kg ™' 0.22 +0. 04a 0.19 £0.0lab 0.16 £0.01b 0.10 0. 02¢ 14.4""
TP/ g-kg ™' 0.54 +0. 06a 0.56 +0. 04a 0.56 +0.03a 0.52 £0.01a 0.39ns
20 ~ 40 em TK/ g-kg ™' 16.45 £0.28a 15.80 £1.49a 17.17 £0. 53a 16. 15 0. 06a 1. 56ns
AN/ mg-kg ™! 22.03 £21.56ab 5.08 +0.26b 39.63 +4.78a 7.40 £11.10b 4.99 =
AP/ mg-kg ™' 7.16 £4.39a 1.19 £0.76b 1.81 +0.68b 1.60 +0.51b 4.66 *
AK/ mg-kg ™' 122 +2. 65ab 96.67 £7.02b 151.67 +44.23a 102. 67 = 15.31b 3.27ns
BD/g-cm ~? 1.34 £0.07ab 1.32 +0. 07ab 1.27 £0.07b 1.36 0. 04a 2.766ns
SOM/ g-kg ™! 2.32 +0.05a 2.57 +0.28a 2.47 +0.43a 1.37 £0.21b 11.75* "
TN/ g-kg ™' 0.18 +0. 00a 0.18 £0. 02a 0.18 £0. 02a 0.09 0. 03b 15.87" "
TP/ g-kg ™' 0.51 £0. 04a 0.52 £0.01a 0.54 £0.03a 0.51 £0.06b 0.33ns
40 ~60 om TK/ g-kg ™' 17.36 +0.37a 15.78 +2.92a 17.54 £0.39a 16.77 £0.99a 0. 77ns
AN/ mg-kg ™! 20.79 £17.84a 8.76 £3.22a 20.27 £17. 14a 3.17 +3. 66a 1.43ns
AP/ mg-kg ™! 1.86 +1.01a 0.67 +0.38a 2.05 +1.28a 1.29 £0.39a 1. 56ns
AK/ mg-kg ™' 151. 67 £54.65a 96.67 £12.42a 126. 67 £22.72a 100 +3. 46a 2. 16ns
BD/g-cm ~? 1.292 £0.03b 1.39 £0. 04a 1.27 £0.03b 1.41 0. 06a 20. 147
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Fig. 1  Soil quality relative index of different soil depths
in four landuse types
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