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Spatial distribution of soil available zinc in a typical
watershed of middle Danjiang River

WANG Tian' ,REN Zong-ping' ,ZHANG Wei*,LI Peng',XU Guo-ce'

(1 State Key Laboratory Base of Eco-hydraulic Engineering in Arid Area ,Xi’an University of Technology .
Xi’an,Shaanxi 710048 ,China;?2 Seedlings Station of Xianyang ,Shaanxi,Xianyang ,Shaanxi 712000, China)

Abstract: [Objective] The spatial distribution of soil available zinc (SAZ) was studied in a typical
small watershed of the middle reaches of Danjiang River to provide scientific basis for nutrient resource
management and control measures of watershed. [Method] Combined with grid and typical spot samples,
185 sites were collected with three soil layers (0—10 cm (A1),10—20 cm (A2),and 20—40 cm (A3)) at
the Yingwugou watershed of Danjiang River in Shanxi in 2011-12. The spatial distribution of SAZ was
studied by geostatistical analysis and Kriging interpolation, and the impact of land use and terrain condi-
tions was analyzed. [Result] The content of SAZ decreased with the increase of soil depth. The average
SAZ contents of different land use types were in the order of woodland™>farmland™grassland. There was

extremely significant (P<C0.01) or significant (P<C0. 05) correlation between the SAZ content and eleva-
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tion. SAZ in cropland was significantly correlated with slope,aspect and elevation (P<C0. 01). In three soil

depths,the best fitted model was linear model indicating moderate spatial dependence in Al and A3. The

best fitted model in A2 was expoential model indicating moderate spatial dependence. The spatial distribu-

tion of SAZ was zonal pattern using Kriging interpolation,and SAZ content was lower in the eastern part

than in western part. [Conclusion] The SAZ was mainly affected by the land use and elevation, and the

SAZ content was at a low level in the study area.

Key words: soil available zinc;land use;Danjiang River;small watershed
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Fig. 1 Land use and distribution of sampling points in the study area
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Table 1

Statistical characteristics of SAZ at different soil depths in the Yingwugou watershed in Shaanxi

T BRE/em SFHME/ (mg » kg™D) e /ME/ (mg « kg™D) I KM/ (mg « kg™ 55 R %
Depth Mean Min Max cv
0~10 1.24 0.19 5.93 63
10~20 0.76 0. 05 3.08 56
20~40 0.75 0.28 3.97 41
2.2 AELHMFAXBVITEFTYEIENSH  me/ke, R TP X A4 R 4 {H (0. 54
FHAE mg/kg)" . 185 fiy HAE A 16 06 MR A U

22 R A AR M B 3 Fh 4 A 5 =X
A SR RO E 4 B oA 0,80, 1. 07,0, 77

WAL TR HME . 3 A b A 7 20T B A
7 34 2 Bl AR > o b > O L 502 TR R bR
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K2 0< EEAME F <50 mg/kg, BT AEMNERRESHN 41%,53% F157%.5)8F
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Table 2 Statistical characteristics of SAZ with different land use in the Yingwugou watershed in Shaanxi

+ b e EHME/ (mg - kg™ D) fe/ME/ (mg « kg™ I KM/ (mg « kg™") 5 R %
Land type Mean Min Max cv
A Farmland 0. 80 0.35 2.18 41
FH Woodland 1.07 0.39 2.94 53
HHb Grassland 0.77 0.28 2. 40 57
2.3 TEANELIESHEEFHEXXA —0.215(P<C0. 01) , H s A n] i 2 Fif o 4K 69 T 5

2.3.1 FRALERAETHZFSRYEFOMX SRR DR Z 250, S8 58 LR
X % AWFRERVLHRE P MR B AR SRR A T AR L E T e B A AR L R
FEYARNRERENE S AR S T SEZREEAE L 10~20 em 2 H S
L 3R B N5 H AR, WK ESHENEREAHAS, SN LEZAMEEE S
3SATLAEH,0~10,10~20,20~40 cm + REHREE B EJC W3 WA CE X AT BE & B T AR XSt i
TSR E R ESNEE A AR W IF R R AR AR Y AR A T 55 1 3R RN 3 1) A K
Bk —0. 176 (P<C0. 05), — 0. 330 (P <C0. 01), BB RS R BT R
*3 BABBANEARNLIERETLEANSESHEEFHEXER
Table 3 Pearson correlations between SAZ and topographic factors at different soil

depths in the Yingwugou watershed in Shaanxi

[ %P & Content of SAZ
W N A 88 & Content o

Topographical factor 0~10 cm + )3 10~20 em = 20~40 cm 12
0—10 cm soil layer 10—20 cm soil layer 20—40 cm soil layer

B Slope —0.035 —0.055 0.049

B\ Aspect —0.078 —0.158~* —0.134

V3% Elevation —0.176* —0.215** —0.330**

T FORBEFMIK(P<0.05) 5 x x FRW B FAMIKC(P<0.0D), TR,

Note: % significant at P<C0.05; * * significant at P<C0. 01. The same below.
2.3.2 FARERAMERLIERAELET LAWY AR BT 5T XA 52 B i A 8 352 30 0 5 A 4
Bemxx & Oy 7 HAWMN AR ZL30m R 3 AR R R 4 AL D
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Table 4 Pearson correlations between SAZ and topographic factors with different land use in

the Yingwugou watershed of Danjiang River in Shaanxi

- Hb 2 HiIE Kl F Topographical factor
Land type Y i Slope B ) Aspect W3k Elevation

A% Hi Farmland —0.357"* —0.299* " —0.406" "

FH Woodland 0.220 0.020 —0.067

HHh Grassland 0.291 —0.096 0.014

5 BEBBANREAR LRV ESHMEEF TN LIEFUAERIETLHE
Table 5 Mean SAZ contents of different land use under different topographic
factors in the Yingwugou watershed in Shaanxi
¥ K+ A 1l PR Bl
Topographical factor Farmland Woodland Grassland
=0°~<3° 1.02 0. 83 0.57
>3°~<8° 1. 00 0. 86 0. 54
Wk =>8°~<15° 0.74 1. 50 0.72
Slope

>15°~<25° 0. 64 0. 99 0.73
=25° 0.62 1.16 1.08
FH3 Shady slope 0.69 1.09 1.03
B P S s 0. 69 1. 04 0.71

Aspect unny slope . . .
T 18] No aspect 0.93 0.95 0.74
<500 m 1.17 0.93 0.57
Wik >500~<530 m 0.88 1.15 1.19
Elevation >530~<C560 m 0.73 1. 02 0. 84
=560 m 0.73 0. 90 0. 90

BoEiET K-S K5 25 R & 3 A+ )2 - HEH R
R P A /NT 0. 05 AIRMIEA . [H .
X SR A B HE AT R O U Ak (1g (SAZ)) , i 4k
JE R R (B 2) % K-S #:35 P {H¥KF 0. 05,
N N 7 L 2
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Fig. 2 Normal distribution curves of SAZ by logarithmic transformation at different depths in the

Yingwugou watershed in Shaanxi
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Table 6 Geostatistics parameters of SAZ by logarithmic transformation at different soil depths in

the Yingwugou watershed in Shaanxi

+ ZWEE/em ey PG B % 22 -7 F
Depth Model R? RASS
0~10 L PEREA Linear model 0.83 2.638X10 ¢
10~20 F8 B A Expoential model 0.74 1.343X10 ¢
20~40 LR PERI A Linear model 0. 83 4.045X107°
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A
» o
N,

LA RS B/ (mg + kg )
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Fig. 3 Spatial interpolation distribution of SAZ content at the three soil layers in the Yingwugou watershed in Shaanxi
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