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Fig. 1  Distribution map of DEM and soil sampling
sites in Pucheng County in 2011
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Tab.1 Statistical characteristics of soil OM and TN in cultivated land of Pucheng County in 2011
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5 H (B A50 ¥ BUME BORE PRI b bR %’/*/ W W Py

HHF R R/ (g kg™") 8.30  22.7 13.58 13.3 2.64 19.44  0.00 2.82  0.94

YIZEREAR (n =554) SHEFRL/ (gkg™") 0.45 1.33 0.8l 0.80  0.15 18.52  0.34 3.03 0.27
A 4.96  22.20 9.86 9.51 1.87 18.97 1.94 10.51

HHE R/ (gkg™") 8.30 20.10 13.58 13.2 2.3l 17.01 0.41 2.66  0.79

I IEREA (n =180) SRR/ (g kg ™) 0. 47 1.15 0. 81 0.82  0.13 16.05  0.01 3.01 0.13
A L 5.98 17.40 9.80  9.38 1.70 17.35 1.60 7.30

HHUE SRR/ (gkg™") 8.30 22.70 13.58 13.30  2.56 18.85  0.51 3.17  0.65

WA MREA(n=734) SHEEREL/ (gkg™") 0.45 1.33 0.81 0. 81 0.15 18.52 0.29 3.08 0.08
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Tab.2 Parameters fitted by semivariogram models for soil OM and TN in cultivated land of Pucheng County in 2011

B BRAm Rel KA BeRK AETHA © Morar's | b lt Z
HHUR % 27.261 0.020 0.041 0. 482 6.72x10°° 0.982 0.30 16. 04
2R % 26. 498 0.019 0.039 0. 491 1.39 x10 0. 960 0.29 15. 56
%H RO 25.300 0.011 0.025 0.463 2.93x10°° 0.988
0.044, AR (£R3) ., SiHEL2EN S AR RESET,
g 0033 LA HILBT Ay il B 722 o 14 T I e B A% 30k 1) 44 (DA 2 AL
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Fig.2 Semi-variograms of soil OM, TN and cross variates

in cultivated land of Pucheng County in 2011
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Tab.3 Precision evaluation of predicting soil OM and TN in cultivated land of Pucheng County

YIGFEAR (n=554)

BAEFEA (n=180)

’ 2 ﬁ% fﬁ FEd FEA HIOTR T EIA BT R
sk Ll A% RHEE % M RHEE B
HHLE OM/ (g kg™") o3 o HLAE 10. 12 ~17.02 1.386 10.31 1.801 0.750** 1.654 12.70 2.062 0.588 "
AE TN/ (g-kg™ ') o3 o HLAE 0.60 ~1.08 0.079 10.08 0.108 0.753** 0.090 11.67 0.119 0.552*
AE TN/ (g kg™!) B3 7] e, L A 0.59 ~1.09 0.075 9.58  0.101 0.783* 0.089 11.60 0.117 0.561**
A C/N* (OM x0.58) /TN* 7.97 ~12.42 0.932  9.11  1.459 0.700*™ 1.162 11.78 1.672 0.516**
WA C/N® (OM x0.58)/TN® 8.07 ~12. 44 0.979  9.06  1.520 0.645" 1.165 11.82 1.676 0.479*

s R AR RBOKFTE 0.01 KF . 3, F I
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Fig.3  Distribution maps of soil OM, TN and
C/N in Pucheng County in 2011

B, 3t A7 T 5L RHR S it SIS I I 0 R o A
PR 5 OB AT T 10 ~ 12 9 X s i) 2 2852 3 K
R, BB AR ER 59 5 - B E AR BR K — AL AR X
S, LU S B = BT AR BH P A ROk

x4 2011 EHFFEHMLTEENR . SEMBRALERERL
Tab.4 Area ratios for soil OM, TN and C/N at different grades in cultivated land of Pucheng County in 2011

A L L LR L AR
S W/ (g kg™") HRE /% F5R W/ (g kg™") AR 53 b/ % 15 [l TR 53 L/ %
4 15 ~20 14.88 4 1.00 ~1.25 1.76 12 ~14 0.24
5 12~15 66. 03 5 0.75 ~1.00 69. 67 10 ~12 31.03
6 10 ~12 19.09 6 0.50 ~0.75 28.57 8~10 68.73
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Tab.5 Variance analysis of soil OM and TN for different factors in cultivated land of Pucheng County

o A LB &L Wi
T £ AR IR IS/ (g kg ™) F TG+ AR IR IE/ (g kg ™) F

A T J5 X 14.07 £0. 15° 0.86 £0.01°

A T S YR X 13.57 0. 14" 18. 18 0.80 +0.01" 28.91
Jb 8  J X 12.38 +0. 18° 0.74 £0.01°
Wt 14.21 0. 16° 0.86 +0.01°

RoE: & g 13.32 £0. 13" 9.50 0.78 +0.01" 23.13
U 13.44 +0.27" 0.80 +0.02"

A G 12.42 £0. 15" 3555 0.74 +0.01" 45 28
— AT 14.07 £0. 12° 0.84 +0.01°
i ity 12.17 £0. 16" 0.73 £0.01"

LAFA 7K 5 b 13.98 +0.11° 6990 0.83 +0.01° 0963

T - [ S0 B IR ] — B &R R TR NG 7 B R 22 570k 5% W35 K GR35 22 808 )

®6 EHHEMUBIEFIR.EES5NE

T EEHEX S

Tab.6 Correlations between soil OM, TN and

environment variables in cultivated

land of Pucheng County
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Spatial Characteristics of Soil Organic Matter and Total Nitrogen
in Cultivated Land of Weibei Tableland Area

Zhao Yeting Chang Qingrui Li Zhipeng Liu Jiaqi
(College of Natural Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; With the aim to provide scientific and guidance for the sustainable development of Weibei
Tableland cultivated land, a study was conducted to explore the application of Cokriging with OM as
auxiliary variable in the regional spatial estimation of topsoil TN content and carbon to nitrogen ratio
(C/N) applying traditional statistics, geostatistics combining with GIS technology. The spatial variability
and influencing factors of topsoil OM and TN was researched and the spatial pattern of their contents and
topsoil C/N was further analyzed based on the data of the Cultivated Land Productivity Investigation and
Quality Evaluation Project of Pucheng County in 2011. The results showed that the current average
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content of topsoil OM was 13. 58 g/kg, TN was 0. 81 g/kg and C/N was 9. 84, and all of them were in
relatively low level. Spatially, topsoil OM and TN contents generally increased from north to south along
with geomorphologic types while topsoil C/N was high in north and south and low in the middle. Both OM
and TN showed spatial cluster at 0. 01 significance level and demonstrated moderate spatial correlation.
The spatial variability was influenced by both natural factors such as topography and geomorphology, soil
types and human factors including fertilization, cropping system, irrigation and so on, and the
geographical guide of human activity was playing more and more important roles. With the same sampling
numbers (n =554), compared with ordinary Kriging, Cokriging with OM as subsidiary variable was more
suitable for spatial interpolation of TN and could provide more local variation information, but was
unavailable for the raster ratio calculation to obtain soil C/N map.

Key words: Soils Organic matter Total nitrogen Carbon to nitrogen ratio Spatial variability
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Drop Size Distribution of Fixed Spray-plate Sprinklers with
Two-dimensional Video Disdrometer

Gong Xinghui'  Zhu Delan'?  Zhang Lin>®  Zhang Yisheng' Ge Maosheng' Yang Wen'
(1. College of Water Resources and Architectural Engineering of China, Northwest A&F University, Yangling, Shaanxi 712100, China
2. Institute of Water Saving Agriculture in Arid Areas of China, Northwest A&F University, Yangling, Shaanxi 712100, China
3. Institute of Soil and Water Conservation, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; A two-dimensional video disdrometer (2DVD) was used to measure drop size, drop velocity
and drop angle from Nelson D3000 spray-plate sprinklers with a 4. 78 mm nozzle and operating pressure of
50, 100,150, 200 kPa. The relationship among drop sizes, drop velocity and drop angle were analyzed.
Results indicated that the relationship between drop diameter and distances along the sprinkler met
exponential function. The volumetric mean diameter increased with the distance along the sprinkler
increased, and at the same location from the sprinkler the average droplet diameter decreased with the
increase of working pressure. The relationship between drop velocity and drop diameter met logarithmic
function. Drop velocity increased with the drop diameter increased, and the effect of operating pressure
on the relationship between drop diameter and velocity was not obvious. Drop angle decreased with the
increase of drop diameter. When drop diameter was smaller than 1. 0mm and operating pressure was at
50, 100, 150, 200 kPa, 90.46% , 84.46% , 89.91% and 89.15% of the droplets descended
perpendicularly to the ground, respectively. The rest of the droplets descended to the ground with angle
between 30° ~89°. When drop diameter was between 1.0 mm and 2. 25 mm, the drop angle decreased
rapidly with the drop diameter increased. And when drop diameter was greater than 2.25 mm, the
decrease trend became slower. The relationship between drop angle and drop diameter met a good linear
function, and the effect of operating pressure on the relationship between drop angle and diameter was not
obvious.

Key words: Sprinkler Drop size  Drop velocity Drop angle Operate pressure Two-dimensional

video disdrometer



