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Fig. 1

Map for sampling sites
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F1 EXHmRiREYM
Table 1 Distribution of the sampling sites and vegetation
(m) (m) (m)
0 103°38'0.3" 39°07'13.2" 1297 0.70
50 103°38'0.3" 39°07'15.6" 1297 2.20
100 103°38'5.4" 39°07'18.4" 1298 2.40
150 103°38'7.9" 39°07'19.9” 1301 2.40
200 103°38'10.0" 39°07'21.2" 1298 2.40
250 103°38'11.9"” 39°07'23.1" 1297 2.40
300 103°38'14" 39°07'24.3" 1301 2.40
350 103°38'15.7" 39°07'26" 1299 3.60
400 103°38'18.0" 39°07'27.6" 1295 3.60
450 103°38'19.77"  39°07'29.11" 1299 3.80
GPS( 200 m 0~ 20 cm
G190) 300 m
7
NaOH - - (18] 0 ~ 450 m 0 ~ 80 cm
NaOH - 0.04 ~0.45 g/kg
- 0.5 mol/L 60 ~ 80 cm
NaHCO; (7] (P<0.05) 60~ 80 cm
0~150m
Excel 2007 SPSS 18.0 200 m
(One-Way 300 m (2
ANOVA) ( LSD) 60 ~80 cm
a=0 05 0~300m 350 m
0~450m
2 40 ~ 60 cm CV
64.42% (P<0.05) 50 ~
2.1 150 m 0~20cm 20 ~ 60 cm
2 200 m 20 ~
0 ~450m 0~ 60cm ( 1) 60~80cm
80 cm 1.162 ~ 5.705 g/kg CV  12%) cvV 27%
2 150 m
40 ~ 80 cm 300 m
(P>0.05) 60 ~ 80 cm
(CV) 22% 40~60cm [19]
()Y 24% 50 ~ 200 m
20 ~ 40 cm (P< 50 ~ 150 m 20 ~
0.05) 150 m 250 ~ 40 cm
350 m 0~ 20 cm 300m  0~20cm

(P<0.05) 20 ~ 40 cm
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Fig. 2 The soil nutrient changeswith the distance from water surface
(P>0.05)
0.06 ~0.20 mg/kg(  2) CV  17%~
2.2 28% (P>0.05)
2
0.15 ~ 0.64 g/kg
60 ~ 80 cm (cv 9%) 150 m
0~ 150 m
150 m 2.3
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139~159¢g/kg CV 3% ~5% 200 m 0~
40 cm 40 ~ 60 cm
( 2 0~150m 0~150m 0~40cm
Ccv 258.74% 40 ~ 60 cm
200 m ( 40 ~60cm 250 m 41.81%
) 300 ~350 m
20 ~ 60 cm 150 m
0~20cm 300 m 2.5
60 ~ 80 cm 400 m CV<10% 10%<CV<
2.4 100% CV>100% (201
0~ 80 cm 134 ~ 1 734 uS/cm 20 ~ 40 cm>0 ~ 20 cm>
60 ~ 80 cm 40 ~ 60 cm>60 ~ 80 cm(  2) 60 ~ 80 cm
0~150m 0~40cm 0 ~20 cm>20 ~ 40 cm>40 ~ 60 cm>
150 m 60 ~ 80 cm
200 m
( 2) 40 ~60 cm
100 m
*k2 ARLERXERS
Table 2  Soil nutrients at different depths
(cm) (g/ke) (g/kg) (g/kg) (mg/ke) (mg/kg) (g/kg) (uS/em)
0~20 0.268 0.204 14.930 16.002 0.153 2.83 818.500
0.103 0.126 0.579 2.794 0.025 1.45 509.142
CV(%) 38.6 61.8 3.9 17.5 16.6 51.1 62.2
20~ 40 0.300 0.196 14.948 15.944 0.139 2.94 690.400
0.152 0.105 0.509 4.365 0.028 1.43 447.862
CV(%) 50.8 53.7 3.4 27.4 19.9 48.6 64.9
40 ~ 60 0.263 0.152 14.824 14.897 0.100 2.30 651.600
0.074 0.098 0.713 3.142 0.030 0.55 442.634
CV (%) 28.3 64.4 4.8 21.1 29.9 24.0 67.9
60 ~ 80 0.234 0.117 14.498 13.380 0.093 2.27 537.300
0.021 0.083 0.417 1.621 0.026 0.51 272.434
CV(%) 9.1 71.3 2.9 12.1 28.2 22.7 50.7
2.6 (G 40 ~ 60 cm
0~20cm
() 60 ~ 80 cm
« 3
20 ~40 cm 3

0~ 60 cm
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T3 0~20cm TETEFHEXEM

Table 3 The correlations among soil nutrients at the layer of 0-20 cm

1.00
0.70* 1.00
0.62 0.01 1.00
0.62 0.01 0.58 1.00
0.79 0.50 0.75% 0.55 1.00
0.75% 0.28 0.78%* 0.59 0.79%* 1.00
0.90%** 0.69* 0.53 0.70* 0.86** 0.65% 1.00
P<0.05 ** P<0.01
F*4 20~40cm TETIEFOHEXME
Table 4 The correlations among soil nutrients at the layer of 20-40 cm
1.00
0.25 1.00
0.76* 0.25 1.00
0.75% 0.37 0.93%* 1.00
0.38 0.65% 0.53 0.45 1.00
0.69* 0.52 0.80%* 0.82 ** 0.57 1.00
0.61 0.73* 0.80** 0.79%* 0.79%* 0.87** 1.00
®S5 40~60cm LERITIEFHEERME
Table 5 The correlations among soil nutrients at the layer of 40-60 cm
1.00
0.63 1.00
0.55 0.31 1.00
0.22 0.24 0.80** 1.00
0.85%* 0.71%* 0.27 0.00 1.00
0.24 0.50 0.75% 0.74%* —-0.01 1.00
-0.17 -0.07 0.46 0.43 -0.32 0.49 1.00
%6 60~80cm TR TIEFSIHEKM
Table 6 The correlations among soil nutrients at the layer of 60—-80 cm
1.00
0.18 1.00
0.13 0.33 1.00
0.74%* 0.27 0.37 1.00
-0.16 0.17 0.05 0.00 1.00
0.32 0.27 0.31 0.47 0.27 1.00
-0.17 -0.07 0.46 0.73%* -0.32 0.49 1.00

[22]

150 m

200 m

90% [21] [25]

[22-23]
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0 ~150 m 40 cm
0~ 150 m
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The Spatial Characteristics of Soil Nutrients After the Formation
of Water in the Tail-streams of Shiyang River (Qintu Lake)

LIU Shu-juan, YUAN Hong-bo, LIU Shi-zeng, MA Jian-ping,
LI Fa-ming, WANG Qi, LIU Kai-lin, WAN Xiang
(Gansu Key Laboratory of Desertification Combating, Gansu Mingin National Studies Station for Desert Steppe Ecosystem,
Lanzhou 733000, China)

Abstract: Soil samples were collected from several sites with different distances away from water surface in Qingtu Lake,
and then soil organic matter, total nitrogen, total phosphorus, total potassium, alkaline hydrolysis nitrogen, available phospherus
and conductivity were measured to investigate the spatial variability of soil nutrients and the correlation among them. Results
showed that: 1) soil organic matter, total nitrogen, available nitrogen, total phosphorus, total potassium and electrical conductivity
of the soil solution at 0—60 cm depth of soil profiles increased with the distance from water surface and reached their maximum
values at sites of 100—150 m away from water surface and then decreased with the distance and reached their minimum values at
site of 200 m away from water surface. These parameters then increased with further increase in distance away from water surface
and reached their maximum values at site of 300 m away from water surface again. The waving changes of soil nutrients were
consistent with original lake sediments and regional climate environment; 2) the variability of soil nutrient contents was
significant, and each nutrient varied with soil depth. Soil organic matter and total nitrogen at the depth of 0—40 cm were higher
than these at the depth of 40-80 cm. Soil total potassium content in 0-80 c¢cm and total soil phosphorus in 60—80 cm were weak
variation, other soil nutrients belonged to moderate variability; 3) at 0—40 cm soil depth, organic matter was positively correlated
with total nitrogen, total potassium, available nitrogen, and the conductivity. The conductivity was positively correlated with
available phosphorus, and total phosphorus. The contents of soil nutrients around Qingtu Lake were low. Interference of water
formation changed the physical and chemical properties of the soil, and the effect of water formation on the vertical distribution
of soil nutrients reached the depth of 40 cm.

Key words: Soil nutrients; Spatial characteristics; Qingtu Lake



