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before harvest) were studied. The results showed that the contents of nitrate and nitrite increased

significantly when earthworm fertilizer was used alone. However the combining of 2 000 kg earthworm

fertilizer and 6. 25 kg bamboo organic fertilizer per 667 m” could reduce the contents of nitrate and

nitrite by at least 40% , which was much better than the national standard.
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Fig. 1 Huangshui River Basin geographic location and

spatial distribution of sampling point
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HET BRI B S 38 N SCIRBUE 1R
B
1.3 mMENE
TR SRR E A% (GB7848-87)
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GIS BISZH5 T, A Y B A T X R 5 8 %
BRI A E A A, BRI 30 m
SYBERE) DEM 8 B B, S 2 8RR T4
B AR5 B A% I 4R B, AR F A LIS B2 AR
GIS 7= ] 4r Hr A B vpr, R 98 /K 0 380 2% & i 37 %

2000 4EH 1G4 LUCC BHEH1 r MR L AR5 %
JEPERE LUCC ik TS . FIH SPSS 20
AR BAE S TR AR YRS AT HEOC S B L B A
I 225001, 2 T AR R <4 4~
5.5~6.6~7.>7 ‘C5§ 5 MR B ; FEFEM &5
k1 200~250,250~300, 300~350, 350 ~400 mm
85 4 ANFEWHE R R 1 650~2 2001 K XD |
2 200~2 800 (FRILX).2 800~3 200 m (% Ll
X85 3 AN, P 4y H<T5. 5°~10°,10°~
15°,15°~20°,>20"4k 5 NEH, +ERA N5
AR R M AR B o HRAES . 25 [A)AE (8 e
)+ R 2 W) o 10 B RO £ SR H &R
HAERIR A Arc GIS 10. 1 #4458 K.

*x1 ETTERANNTHHEER
Table 1 Based on soil types of literature data information
TR KR RS WG LEEEE
Soil type Sample numbers Altitude range/m TN range/(g* kg=1) pH
A+ Chernozem 9 1656~2 910 0. 89~3. 05 8. 04~8. 52
45+ Kastanozems 17 1760~3 075 0. 50~2, 45 8. 00~8. 68
K45+ Sierozem 8 1 760~2 480 0.90~1. 96 8.14~8.76
#H L Alluvial soil 2 2 203~2 851 0.63~1.23 7.96~8.42
HEIR 1+ Irrigation-warping soil 1 2 280 1.33 8. 34
#+ Alluvial soil 1 2 000 0. 89 8. 04

2 HBRESH

2.1 Rt

HR 2 M, ZXEHMEAE T ELA N
0.50~3.05 g+ kg L, EHMEN1.33 g+ kg L, it
ZHN3g- kg RYULEATLBEPRWTEFE
BRZER. AR R (CV)# F R4 REbl

TRNZFEE, ~BIAH CV<I0% 55557
10%<<CV<C100% K H A 5 ; CV=100% ik
TR R EEEAETRRAEN
A7.37%, )@ TSR, In Mg 54 5 A
1.41 F1 1. 07, J& FIRE 4 6 » 5% SPSS 20 #&f4
Yo SR A B & K B 4 J5 4T Shapiro-Wilk
kg, RFARFT A X EOERS 5316, W R Hh ST

=2 BARBKALIESABRESITER
Table 2 Descriptive statistical results of the cropland soil total nitrogen in Huangshui River Basin
> I 1
Soabs Tk R RME o werm ome owx TP swgy
Data processing can x - SD CV/%  Skewness Kurtosis ypeo SW test
/(ge kg™ /(gekg™) [(gekg™D distribution
i
E#nﬁ?ﬁ 1.33 3.05 0.50 0. 63 47,37 1.41 1.07 NN 0. 007
Original data
RGeS 0. 20 1.12 —0. 69 0.42 210. 00 0. 60 0.19 ND 0. 106

Logarithmic transformation

NN FRJEES A s ND R IEB A o

Note: NN means non-normal distribution; ND means normal distribution.



134 It B B Z

8HC™

2.2 RHEITEEEZESHIFE

R H ArcGIS 10. 1 S /F B THBLR N 4 H
TREFBEH T REE. 2REHEE
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Note:Z axis represents the value of total nitrogen, X axis represents the value of east-west direction, Y axis represents the value of

north-south direction, two curves were the total nitrogen in the east-west, north-south projection.

B2 BARBREIESFEEESHF

Fig. 2 Trend surface analysis of the cropland soil total nitrogen in Huangshui River Basin

3 BARBERATESFEERESHRETIRBER
Table 3 Ordinary Kriging interpolation cross test results of the cropland soil total nitrogen in Huangshui River Basin
Bz ¥ SFEME TR RET A TR 2 FH bR By iR ALY IR 2
Theoretical model MFE MEAN Average standard error RMSE RMSDE
BRIEHEA] Sphere —0. 032 —0.113 0. 435 0. 473 1. 086
BHER Gaussian —0. 035 —0. 122 0. 423 0.472 1114
EBAHA] Exponent —0. 036 —0.107 0. 448 0. 485 1. 063

H & 3 FIAL, WA & ik B 1S
REM A EA B2 R, BEREH AR
RS, AR P e G w0 . KEA2E
TIEE AP AW —H>2.00 g+ kg .9
1.51~2.00 g« kg ' .\ =% 1. 00~1.50 g » kg™,
P04 0.76 ~ 1.00 g « kg ', Lg% 0.50 ~
0.75 g » kg™' LK <0.50 g » kg™, EAKFIREK
H 2 REA K. —HEA SRR HEH
(1 13. 1% , EHP AR FE A P CE B R g 2
B A8, X B 5 A LAY 10.5%,
S TR A GE B R BB B A, =i

LR R A T AR 53, 626 AR T IR
TR JCGE B R B TP B R E B B VRS L R
FREHER, 1Y TR S IS TR 22. 8%,
A AR TR BRI P B AR TR DA R R B R
f. HeERHEESEAWMEL 30 g kg™ HH
FLEY, A HH A 8 — 2 DL 1 (65. 590) & & ik
2K,
2.3 KATEeFZ=ESHREESE
TELRERERZ HREEMANEEL
ERN . G5E AT AR BUR B 5 X SE R O
ZF I e B+ RS B SR L R K MR L e AR
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Fig. 3 Spatial distribution of the cropland soil
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total nitrogen in Huangshui River Basin
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Table 4

5 Ff R 2 A e xk A T - 3 4 R =S ] A B
R
2.3.1 B RTR A 1 584 2 6] 0 A7 i 22
S

i 4 AT SR R SR FRK TR
] iRy 2 U7 TR B 3 22 57 (P<<0. 05) , W] 8
KA SRR SN RIS AR R A
BEFW, FERRT AR HNEARS LR ZE
B, HARBR UL AR 434 6] 22 S R i 35500, 3k
4 FEHT FAHEZFRBR, BRME N 12. 48, /)
(B4 3. 14, RUAPTES H T3 2 A= W BA
ZR.
2.3.2 FBREWHATMAKN T IEERATE 4
i P

TrZor i R R iR A R T X 2 R A Ay
ZRME MARE 2 THRMAIZANERXR,

BEAREEYMETFS TR EHTESHN

Analysis of variance for soil total nitrogen by factors in Huangshui River Basin

AT SEH A HEE By FfE PfE

Impact factor Sum of squares Degrees of freedom Mean square F value P value
SEWS R Mean annual temperature 8.89 4 2.22 12. 48 0. 00
FEFIRET B Mean annual precipitation 3.21 3 1.07 3.14 0. 04
¥R Altitude 4. 65 2 2.32 8. 04 0.01
TR Soil type 2.73 2 1.36 3.75 0.03

BT RN & R T AT BRI R R, A
MR & T X 22 AR R AR . R
5 RHI, ARSI e RUE R I M ST AR R BE ) R
A DU R AR S0 35. 7% . HERR TR Tk B
FEREHAR R 29. 020 . FEREAE ) IR AR Y 2 1 1K
RIUHA 12. 40, L ERRIR, AF 3R AR &
W R A (R AL S B R B R T,

x5 SRMAFHIELEETRM
ST FRRERE
Table 5 Fraction of soil total nitrogen
content variability by individual variables %
TR FHR FEBREKE R R &t
Soil property MAT/C MAP/mm Altitude/m  Soil type
TR TN 35.7% 21.3*% 29.0% 12. 4%

. x s P<0. 05,
Note; * means P<C0. 05,

3 itig

3.1 SERFHIEEE=ESHRZI
T NE SRR IR T B AR E T R

10 C, AR & R 2~3 £, W<l
AR AT R TR Y] R S 2 AR AR,
MK S5 2R R IEMRK, X 58S E KN
SFUITERR AT AR E R B R TR G R 8
(R 6), M T KRR, S5 T 1) Hb
PR UL, A B R R+ ) IR A A8 B Ak
e, o B B R oA R o 7R A4 7 1) R
P, [ i3 i R AR AR (0% A ROR DL B £ 358
ARBIBN M IR B e A T AR
g . WP B Rl B iy T S AR A

*k6 TEL2EERERTHHEISH
Table 6  Correlation analysis of soil total
nitrogen and climate factor
MHEZH Correlation index
j: 4
] Rt FEHR FERFEKE
Soil property
MAT MAP
+ELE TN —0.61% * 0. 48* *

o FoR P<0.01,
Note: * * means P<C0. 01.
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R WA B A0 B B M 3H R BE R K R
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TELK TR Hh AL 7 R R B s R I b
W M BEGRR EAE, 5 BE E R R IR B S
PEEE, STIREERE RO IR TEEIZE 1 656~3 075 m,
R R, FIIER s —E R E L m
TIEEE IR

HRPE Person ML M4 RBI 15, i8R 5 1
SRTEHE BEIEME, HEREH 0. 56 (P<
0.0, 5UABFFT L LA™, & 58
Fo 0O Rk MG e B ST A IR S TR AR X
WAL, 138 70 RAHB I R S A B F 1Y
B LA, BEEW I EER: —&
TN KGR LY BRI T T A B
Ji - MR A R P b T YR R AR AT R T 2 I T 25 5 X
MRF SRR 2 Inis sh 3z IR FF
TEFIPEIR ARFHHE., —EH TR
XA 1 650~2 200 m(1.03 g« kg ) K&
2 200~2 800 m(1. 27 g » kg D HIMX /M 2
SRS+ RAS 1 %5 4 AR B A, B D
BOCE AR, T 2 800~3 200 m(2.11 g« kg™)
b X () A DL v L B BAS Ok 3 A
R IR CHEK R, RAF 38 50 B 40 Jir LA
BEREE AT ’ES.
3.3 TERBNTELSETESHEM

KA H R+ R A AT 4 RS
FAKEE+ 3 R, B L HER A AR
RN s BEERELAR MR ) £ R A A o + 1 4
R HHIH, R4 TEMNERER, ML
AR RN B EEF B E (P<0.05),iX
5R#EESE" SRR -, X7 E
B, 3 Fh B RS R A+ 2 F I E R
$31.85 g« kg™, HBM+ 53+ K5+ X
SRTEMWE M HER B E(P<0.05), X EH
TR+ AEEMRMERERREZ, B AR,
FEHhAE A B, A BTEAE T, B BURE T
FE4Y 3 SR 4 RRAS AT 5 S5 R 8
REEHEBAME A RERESARRER
PiUIB:EEE T

=7 TRALTEXNLESREE
HWRAGITRFESH
Table 7 Description statistics and analysis of variance

results of different soil total nitrogen of soil types

o K DRRESE

Soil type Sample N mean Standard

numbers /(g kg™ 1) deviation
4%+ Chernozem 9 1. 85a 0.82
TE4E 1 Kastanozems 17 1.21b 0.57
K45+ Sierozem 8 1.19b 0.33

ARG FEFRR AR LR R A L 4 A E P<<0.05 K E
ERBE.

Note: Different lowercase letters indicate that the soil total nitrogen in

different sofl types varies significantly at P<C0. 05.
3.4 HIREXtTELFEZTESS M

RHE RS HHRET AR TEEAW
AP ERSE, 73— WK B i A & Fa AL
NEERT, B ArcGIS 10. 1 %3 R - g e
FEJE K BRI H 48 A 2 )4 R A e ity B 15
BITEX A H2ANE, FE2ASERTET&
B EBREAC AT, 4 SR BN, £ 8
A H 582 F T R BEA-E AL &8 7Y W] T H BE AT
B, eSS B DY M B
MR S 2A R EAX, 2B T EIE R N
T DX 344 /N RUBE |l X 3 26 3 XNl R
FREM., T4 1% pH RO E 7.1~
9. 0%, SR BB M A F FAE R Y IE % K48,

e N

s

SE AL ,
Amount per unit area of fertilizer/(thm? "y A
0.022800.093 7 45 LA Y1

0.074880.103 The mean value of total nitrogen
0.089%#®0.111 in each county/(gkg")
92 el 0.1 707 HAE County bou%dary

#0.095

B4 2000 FEKAEEERHBMEFR
HIEER £ ®mIE
Fig. 4 Fertilizer rate per unit area and the average of

soil total nitrogen of Huangshui River Basin in 2000
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Spatial Distribution and Influencing Factors Analysis of
Cropland Soil Total Nitrogen in Huangshui River Basin

DAI Zijun' ,ZHAO Xia' , SHI Pingchao'"?
(1. Physical Geography and Environmental Process Key Lahoratory of Qinghai Province, Qinghai Normal University,
Xining, Qinghai 810008; 2. Agriculture and Animal Husbandry Science and Technology Bureau of Songtac Miao
Autonomous County, Songtao, Guizhou 554100)

Abstract; Soil total nitrogen (TN) is one of the important indicators reflecting soil quality. Huangshui
River Basin is the main grain producing area in Qinghai Province. At present, the soil research on
Huangshui River Basin was mainly concentrated in the evaluation of soil nutrient in cropland, soil
microbial dynamic distribution research. Studying for spatial distribution and influencing factors of
cropland TN content was rarely reported in this Basin, Therefore, based on the 38 topsoil (0—20 cm)
TN data of existing literatures on cropland in Huangshui River Basin, combined traditional statistics
and geostatistics, analyzed spatial distribution and influencing factors of cropland topsoil TN in
Huangshui River Basin, The result indicated that the mean TN content was about 1.33 g *» kg !, the
coefficient of variation was 47.37%, belonged to a moderate variation. And TN content of spatial
distribution decreased from north to south while an alternative trends of first increasing and then
decreasing from east to west,regarding to Ordinary Kriging analysis. As for the distribution trends of
TN content regarding to national standard, high-level value (>=>1.50 g » kg'!) was mainly distributed
in the high-altitude of Datong county and Haiyan county, low-level value (<{1.00 g » kg™') was
mainly distributed in the low-altitude of Minhe county and Huangzhong county. Among which, about
65.5% area of the basin reached beyond the average level (1.30 g « kg™'). Temperature, altitude and
precipitation were three main influencing factors of TN content distribution in this basin,according to
correlation analysis, variance analysis and regression analysis, which accounts for 35.7%,29.0% and
21. 3% of TN variability, respectively, soil type and fertilization showed certain amount of correlation
with TN while very low impacts value due to data lacking. The results showed that the spatial
distribution of cropland topsoil TN in Huangshui River Basin, provided useful reference for the
scientific management of cropland,and provided a basis for rational fertilization work.
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