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Fig. 1 The sketch map of oasis in Sangong river watershed and the study area
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Fig. 2 Map of soil sampling sites in the study area
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. 1999 2003 , 1999 N
2003 , 1982 N
C D,
1 1982, 1999 2003
Tab. 1 Descriptive statistics of some soil properties in 1982, 1999 and 2003

K-S
%)
0OC(g/kg) 1982 8.94 a 2.15 20. 36 3. 87 43 NN NN ND
1999 7.94b  0.39  15.10  3.12 39 NN ND
2003 8.50 ab 1. 35 21.1 3.12 37 NN ND
AN(mg/kg) 1982 40.9 ¢ 13.0 90.0 16. 20 40 ND
1999 78.2 a 25.1 155. 2 20. 49 26 ND
2003 53.6 b 7.8 97. 7 22.00 41 ND
AP(mg/kg) 1982 9.0 b 2.0 50.0 7.51 83 NN NN ND
1999 17. 3 ab 3.2 68.5 12.18 70 NN ND
2003 19. 3 a 4.1 101. 7 11. 20 58 NN ND
AK(mg/kg) 1982 175.6 ¢ 39.0 473.0 67.83 39 NN NN ND
1999 412.2a 111.0 892.0 118. 49 29 NN ND
2003 388.8 b 112.0 628.0 86. 73 22 ND
(P<C0.05); “ND” (Normal distribution) ,
“NN” (Non-normal distribution) ,
2.4
Kriging ,
s o
Kriging . . [20.21]
, o (IDW)
,  Kriging . IDW
s s
s o
s N N
3
3.1
1 . 1982, 1999 2003
(P<C0.05), 1982 2003 ,
8.94g/kg  8.50g/kg, 1999 , 7.94g/kg,
; N C D,



6 : 1017

19.22] ,
3.2
2 . 1982 1999
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s
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Tab. 3 The spatial variance feature of some soil properties in 1982, 1999 and 2003
/ (%) (km) R? RSS
OC 1982 0.074 0. 249 70. 3 4.28 0.954 0.0025
1999 4. 710 10. 080 53.3 3.29 0. 925 3.4900
2003 0. 067 0.162 58. 4 3.02 0. 844 0.0015
AN 1982 0. 851 1. 703 50.0 5.28 0.811 0. 1330
1999 0. 155 1. 395 88.9 0.57 0.277 0.1070
2003 1. 220 2.710 55.1 2.96 0.718 0. 8020
AP 1982 0. 006 0.334 98. 2 0. 44 0.417 0.0015
1999 0. 189 1. 707 88.9 0. 66 0.717 0.0468
2003 0.123 0.246 50. 2 3. 90 0. 834 0.0019
AK 1982 0.014 0. 146 90. 8 0.45 0.207 8.0893
1999 1. 180 8. 344 85.9 0.45 0. 109 5. 1900
2003 0.010 0. 060 83.1 1. 44 0. 605 0. 0004
0.05 (P<C0.05) F .
s s

o 1982, 1999 2003 ,
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Fig. 3 The range change of anisotropic semivariograms of soil properties
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Spatio-temporal variability of soil organic C and nutrients
in the oasis of the northern slope of the Tianshan Mountains

XU Wen-qgiang"?, LUO Ge-ping', CHEN Xi', XIAO lu-xiang"*
(1. Xinjiang Institute of Ecology and Geography,CAS,Urumqi 830011, China;
2. Graduate School of the Chinese Academy of Sciences,Beijing 100039, China)

Abstract: The relationship between soil organic C and land use change is one of the impor-
tant fields in the study on global change. In the past 20 years, with the rapid economic de-
velopment and population increase in China, large-scale land reclamation resulted in oasis
expansion and natural desert vegetation decrease, especially in Xinjiang. Taking the oasis
of Sangong river watershed as a study case, we have evaluated the spatio-temporal varia-
bility of soil organic C and nutrients. The results show that: (1) The soil OC contents was
roughly equivalent in 1982 and 2003, but lower in 1999 than in 1982 and 2003. The AN,
AP and AK contents tended to increase with cultivation time. (2) The nugget-to-sill ratio
of soil OC changed from 53. 3% to 70. 3% . suggesting that the spatial correlation belongs
to moderate class. However, the nugget-to-sill of AN, AP and AK is higher, suggesting
that the spatial correlation belongs to low class. Influenced by soil types and planting
crops of the study area, the anisotropies of soil OC were obvious, while those of AN, AP
and AK were weaker. (3) The results estimated by Kriging and IDW showed that soil OC
declined from 1982 to 1999, and then increased from 1999 to 2003. AN, AP and AK in-
creased significantly from 1982 to 1999, while decreased from 1999 to 2003 due to balanced
fertilization application. In conclusion, soil OC had been increasing with the cultivation
time in the Sangong river watershed, indicating that oasis soil presented C sink. This also
indicates that the human activities in the oasis were reasonable and the environment of the

oasis was improved.

Key words: oasis; soil organic C; soil nutrients; geostatistic; Sangong river watershed



VPSR 45 Rl db 40 A HLGI ORI IR 53 I 25 78 S R A P i 3

a 1982-1999 FH1EHH BT L E

b 1999-2003 £ +HIEHH BT LE J t

BHE (ekg) ¢4 [h20--1.0 [EH-05-0 MEMCS5-1.0 EEM30-50
& [«o0--20 @E-1.0--05 EMo-o05 [MM.0-30 HM>50

L3
¢ 1982-1999 & HIRRRA T L E d 1999-2003 £ + IR AT ILE A

WA (ng/kg) — [J0--0 [W-5--6 @EMo-15  [WEM30-35 [0 -50
MR8’ Tjse--40 [ 1-80--15 [-5-0 EEM5-3 M- > s

- ety
oo

e 1982-1999 £ I AT (LE f 1999-2003 F£H1HERH BT LE

AU gk <P Cd-s-9 EE-s-o EEs-c  EE0-15 EEe-2
" [J-s0--15 [-e--5 [Eo-3 Plc-t0c WEG-1: >

. lll.l"-- j’

g 1982-1999 4 B AL L E h 1999-2003 £F + SR T E ’

I

[ 1< —t80 [ ]-110--60 [_]o-80 [ 120 - 180 [ 240 - 300 | 350 - 400

B (me/ke) [ ]-160 - -110[_]-60 - 0  [IONl60 - 120 [N 180 - 240 [ 300 - 350 [N > 400

3 WFFEIX 1982~2003 4F + 5 Lok A1 57 5372 Ak P
Fig.3 Changes of soil OC and nutrients from 1982 to 2003 in the study area



