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Abstract: Soil nitrogen is necessary nutrient elements for plant in agricultural ecosystem,and excessive
nitrogenous fertilizer is one of the main reasons of rural surface source pollution and water eutrophication.
Therefore, understanding the spatial variability of soil nitrogen is vital for agricultural production and
ecological environment protection. Qionghai lake is the second largest inland plateau freshwater lake of
Sichuan Province. And it is important conservation areas for drinking water and nature reserve. Presently
the water quality of Qionghai lake was mesotrophic status. Excessive nitrogen from rural surface source
pollution was one of the main pollution factors. In this research, 386 soil sample points were selected by
using random sampling method in Qionghai Basin, and soil physical and chemical properties were
analyzed. Furthermore,spatial variability of soil nitrogen in the surface layer of this region was analyzed
by using the geostatistics and GIS method, and its influential factors were also analyzed by means of
variance analysis and buffer analysis. The results showed that the contents of soil total nitrogen (TN) and
available nitrogen ( AN) were (1.85 £0.51) g/kg and (138.5 +47.7) mg/kg, respectively. Variable
coefficients of TN and AN were 27.52% and 32.24% , respectively, which belonged to a moderate
level. Geostatistical analysis suggested that the spatial autocorrelations of soil TN and AN were moderate
level ,and random factors played a more important role in spatial variability than structural factors. The

spatial variability of soil TN and AN were anisotropic, and obvious in northeast — southwest direction. TN
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and AN in the area were distributed in band and patches. Regions with high soil TN and AN contents were

mainly distributed in southeast suburbs of Xichang City, and decreased gradually to north, east and

south. Regions with low soil TN and AN contents were mainly distributed in north lakeshore zone of

Qionghai lake. Spatial variability of soil TN and AN was significantly influenced by land use types, soil

parent materials, soil textures, soil pH values as well as distributions of citiy, town, river and Qionghai

lake. There was no significant correlation between spatial variability of soil TN and AN contents and roads.

Key words: Soil nitrogen Geostatistics

51

RILEARUR Y A KR EFRICE, W
NN SR TIPS N £ Ak ST S s
AR, d T st P EUIE 5 O FHRUIE 4R 2 K BR
BRI R E NSNS e Y . RIAR S
01 2 [ S S B R X R 2 2 ST R A A
AU E PR — TR B AE AT XA
25T R FREE XS T (v 0 55 5 I 00 0 5 4 X Js 1
AR R REHEE, CAREEN,
ER 2 M TR BRI G AEL A B
TG 4 S8 W T 5 5 HG LA T I 0 2 A SR (B AR
DX AR 5] R A A A3 AiF LA % 5 8 5% 0 DR AS R A
], B A B 52 2 4 o B (S BE R b b A T
2 A A B - A M TR A B e R R s
(W] 78 S 1 S R 22 ) 8 i DX 4T S 4 A 0 e 2
A S5z 6T 522 W) 905 LR R B 0 AR D7 v, A 1
GIS H AR R % vh X 40 7 7 5 4+ 38 0 30 L Ik 4 L ok
RN SN F b Sl FIE A O R EDOR S S
EEZIERIESAY S L SR &gl i w ik ib)
SN0 ISR I A R P DRI K A
22 7 LR K ISR B R AR AR X, 20 i
2290 4EAR LA SR, Bl 7 T8 1 JE 10 k4 28 U I bR R
JE , TS R B PR U5 Y AR AS IR A L R K
FAAK T4 5, B X UE SR R AES &
Gl B B A SCRTFE , H A I K B O AL TP 3R 4k
AR U T A AT T R 5 e 1 RS TS s
BT R, AR SCHE AreGIS 9.2 BMEF & 1 S H
T8 TG T2 5% o IX 40 7 A 8 B A0 7 45 07 1k
TIF 5 05 3 23 M - S5 4 90 A0 20 ) 25 1) 4 A A 1 %
R P2 LAY X 388 4 R0 i A A B I
A S BRI U A A R 2 R

1 MREEBREARTE

L1 #EXHR

IRHFAL T VU B TR FT 29 5 km Kb (FR 428 102°18,
64 27°49") , S U482 — R P Bt v IS IR OK WIE L
T VLA B LOR &R o IR A G 37,4 km, P L

il

Spatial variability GIS Buffer analysis

FERMHI 11,4 km, PGALEEFE 1.5 km, AR mg B 56 4
km , SFRI7K IR 14 m, e IRAL X 34 m, ) TV 4K 32 1
510 m, 1 Tf AR 27. 408 km® , B /K i 3.2 {2 m® . I
Vi WE 2 VY B T R KU M, SR 3 AR P AT S AR
FEEATI IR, X VG B 1 R i A% AR S R A At 2
SV R EREZ R RRERMEN . IBEAMA 7.7
= R RS A TS I K 3 K Y R R T R M 2%
b VAN S e L, I R R A e AL A Y L
PRI, 7R 180 /NAR L R R B L AT T8 1 ) °F
JEC, PE G BY P B T R IR X TS IR A M i AE X SR
rhOTACHT g D 2 L, IR IR R, & R B
AR 28, AR T2 H B % 2 432 h, B FE A 273 d,
ZAET B 17.2°C i Sl 36.0°C, Fe IR -
2.8°C s Wit ARl , 24 P FE /K & 1 087.5 mm, 24
e 6—11 5 BRI 90% L 1o F H P
POP, N VB, EEIRIR RO AR P R, R
VY BT BRI P A X
1.2 #MiRF*
12,1 A 3Eke 5 ORAE 500 e

T RERE R BT RS B R X P BT A
K S A LA B - 38 2 A O3 A1 45 Bk BE AL 23 2 il
FEJR #E4T 76 1210 000 M TE & F A% s Bt o2 SR AE A5
P08, BF AN R FE AR 4R S5 b 1 0L R R S5, A GPS
(Etrex) 28 7 13 BURFE S AR5, H 11 386 A Ff I 1 1
FECE 1) o b 3G 4 4 i A8 3R M, SR FF B R] 2
2012 4E10 J1, A HE e ] — b e B AL R 4R 5 4>
HEZ (0 ~20 em) IR G 41 BCRE AL 5, DY 43 1%
4G o = S O VT S = S s ] R - G i B 7
T, B, F 2 mm F 0. 25 mm i, S48 EE0
SRR ZH B 43 B SR A LG 3 DU, 48 pH R
FARALIE D, 34 A0 (TN) & 240 1 R A 2 it
TR, T HRUR (AN) & 523 >R JH 08 97 HE
e
1.2.2 St

X A s | S S T, AR 2R
Fisher It @] 57 (9% Ge 48 it 7 s A7 40 o X — A~
LI EL (%) 25 [R]85 9 R B0, BB ML ZE AR 21 0 T AR
SERR 34 - SR R 1 25 [B) A3 A o BB DS IS I8



134 & o Bl B ¥ iR

2015 4

BT R AE S0 1E
Fig. 1 Map of soil sampling points
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Tab.1 Statistical characteristics of soil TN and AN contents in study areas
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TN ik /(g kg™") 386 3.94 0.49 1.83 0.51 27.52 3.191 0.032 0. 656
AN JFi & b/ (mg-kg - 386 265.0 36.0 139.0 138.5 47.7 32.24 3.325 -0.048 0.683
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Fig.2 Histograms of soil TN and AN contents in study areas
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Tab.2 Geostatistical parameters of soil TN and AN contents
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Fig.3 Spatial distribution maps of soil TN and AN contents
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Tab.3 Soil TN and AN contents in different land uses
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Tab.4 Soil TN and AN contents in different soil textures

S B -

T+ g - Rt e+ W+

FEAR/ A 87 115 95 51 38

TN JFifit b/ (gokg™") 1.95% 1.87% 1.71% 1.38% 1.15% 7.50 "

AN Fi g 1/ (mg-kg ") 140. 631 142.57™ 132.73% 98. 13 82. 67" 9.51"*
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Tab.5 Soil TN and AN contents in different soil pH values
5H -3 pH {4 -
4.5~5.5 5.5~6.5 6.5~7.5 7.5~8.5

BEARL/ A 74 185 84 43

TN G/ (g kg™ ") 1.68% 1.89" 2. 154 1. 845 5.82 "

AN FidE b/ (mg-kg™") 129. 79 146. 87"% 161.32% 135. 43 ¢ 4.11*
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Fig.4 Changes of soil TN and AN contents with different buffer distances from downtown
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