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PR XA TS E R EAL B R N
(E108°10"~ 108°31", N34°43" ~35°03"), W @M
9.48 km?; 3K 712~1 193 m, R W B L R IF X
BOFEERNS 59.2%, WBEE 4.71 km/km?, H
FEY BRI 317 «/(km?-a) ; FEHFEK 6006 mm,
EHEISTC,EER 183 . BBERFEXEHIE;
THMUEA LR E, ABHH 0.21 hm?,90% X
REFWHB(10~50 m), WEBEHE~1Sm)RE
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2 WFRAE

2006 ¥ 4 A (WA R ARBAE) , EERHF K
MEDHABERHERBNAEROZER L, HE
b DR AL £ U8 T ¥ 4R A 3 T R E RN 0 M B 4%
RBAFE R (6 4 .14 4F .17 ££.19 5 f1 46 ) KR
WRRARRE AR E LA, B H AN
ARAFBUREHEZBRKHIEBRE. RETKTIEN
FEBE CREBMB I IER KBS ) ER R, R
HFEE BN 80 cm, B [EF 20 cm.

TR E M ERE, 28 (total nitrogen
—TN) kM B YLK B ; 3% & (available nitrogen -
AN): BT # 3 &SR (NH -~ N)MS R
(NO;" -N):Z£ 1 mol/L KCI A 10: 1(JE B H)H H
BIRR G RAEEWMSI I XWE, —FEZMIT R
# (mineral nitrogen — MN); & HLJ& (organic matter
-OM):. ERBRAFTRE, HE TXRE (CEC):
NH,Cl - NH,Ac X # & ; £ B (total phosphorus —
TP) :HCIO, — H,SO, H AL HEE ML L & 35 BB %
(available phosphorus — AP) : NaHCO; B % itk
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HERE B RS A B T L S IR A T B
HEEAEXYAEEW, MHEYTEHERGA AT
FRE(NO," -NHMNH,* ~-N)EmENHAE, dik
B+ AR EAR &G,

%£1 BAIRARARMAEHREELS

Table 1 The descriptive statistic and vertical distribution of soil nitrogen in terrace

%50 BX- BABRYK B/E b SN i: HE HEEE EREN *f 8%

Type Layer(cm) Sample No. Min. Max. Mean S.D. C.V.(%) CK

0~20 20 7.84 18.27 12.58 2.78 22.12 8.51

20~ 40 20 6.63 13.51 9.71b 1.91 19.69 7.58

Orgfnﬂ’fmif:(“gw 40~60 20 5.84 13.27 8.28¢ 1.72 20.82 7.00
60~80 17 5.49 13.30 7.87¢ 2.15 27.28 6.51

1 Mean 6.45 14.59 9.61 2.14 22.48 7.40

0~20 20 0.47 1.06 0.77 a 0.15 19.43 0.56

20~40 20 0.34 0.85 0.58b 0.14 24.90 0.44

'roﬁﬁuf)ﬁ?)m) 40~60 20 0.37 0.89 0.52b 0.13 25.61 ° 0.38
60~80 17 0.28 0.82 0.50 b 0.14 28.35 0.40

1 Mean 0.37 0.91 0.59 0.14 24.57 0.44

0~20 20 24.41 44.82 34.35a 6.05 17.61 31.40

20~40 20 15.69 31.45 23.72 b 4.65 19.61 18.58

Aﬁﬁﬁﬁ:ﬁm 40~60 20 10.72 32.17 21.37b 6.87 32.16 15.74
60~80 17 8.58 32.98 17.14 ¢ 5.90 34.41 16.44

{8 Mean 14.85 35.36 24.15 5.87 25.95 20.54

0~20 20 1.10 21.05 7.35a 5.60 76.23 15.46

NO,™ -N 20~40 20 0.52 11.00 4.51b 3.08 68.28 8.74
(mg/ke) 40~60 20 0.54 10.38 3.76 b 2.84 75.57 10.38

#4118 Mean 0.72 14.14 5.21 3.84 73.36 11.53

0~20 20 2.31 19.41 8.42a 6.51 77.36 4.31

NH,* =N 20~40 20 1.52 16.84 4.50 b 4.35 96.54 2.12
(mg/kg) " 40~60 20 1.52 14.92 4.02b 3.73 92.69 1.88

{8 Mean 1.78 17.06 5.65 4.86 88.86 2.77

0~20 20 5.24 29.73 15.77a 7.97 50.59 19.77

¥R E (mg/ke) 20~ 40 20 2.40 21.09 9.02b 5.34 59.17 10.86
Mineral nitrogen(MN) 40~60 20 2.26 21.89 7.78 b 4.93 63.38 12.25
{6 Mean 3.30 24.24 10.86 6.08 57.71 14.30

EAATRERBRDEEERAUSD)Z S BEKF, FHHURARTEBEER,

Note: Different letters mean significant difference (LSD) at 5% level, and the same letters mean insignificant difference.

FARLHLAMAI ARG EK, R LER
THANER, L EFNAEN BB LS L ES
PLRMT ERED, B, tRENRSER
THERSTHERBEHIFEOHEX, EZTHH LR
BYEMSRAA BT I HAEWBRBFRS),
HEL1H, XEZAVESEAE 7.84~18.27 g/keg

ZIE, ¥ 12.58 g/kg, R“FF" KF(10~15
gk 2 B A BT 0.47~1.06 g/kg Z1H,F 3y
0.77 g/kg, B “FZ"KF(0.5~1 g/kg)"s i3
HZEHEERZLRAERNEREN (LML
F)SEEP BRPANBEEDREFTINEK S
wmoBRLENEREST M. EXEERS
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B7E 24.41~44.82 mg/kg Z 18], % 34.35 mg/kg
(#1),R“/E%E"KF(30~40 mg/kg)!'s}, 235,
HEHELELEH4.52%(3.32% ~5.89%),i5 8
ERARZE , GRS LHAR T EREH(IS% E
BIRFEZEBKTILIERATHANENER. 7
REFBERBEZHAERERRAREIRER,
—FHERAELEREAERAERE, —FEREW
PR3 (pH 78 8. 17) WA M ERIS  FEE
HEERBEAERE. BRAABEARIENT
FR(NO,” -N+NH,* ~N)HMBFENRF B S
BRHANESE. 2R 140, XEVEALHSE
G A 45.73% (15.71% ~94.17% ), 3 b, HE
YT EERWR AN NO," - NMINH,* - NS &
HE, 480 5 21.53% (3. 96% ~ 67. 63%) #
24.20%(9.47% ~69.53% ), L AH R A EERK
Bext £k, AN, ERA XL EARHHR
F,ANO,"-N5 NH,* -NZHRFEKEH
BB, FELEHE,

32 IWMEARNNEETRE

THHSNTEERESITR L EFSBEEM
AEGEMER, HR1TR, ANAREESH
EEBYRANEEO~20cm)EEBTFTE(P
<0.05) HiEHEATRAERK, XRER DX,
MEESHBYHENIB, ARERBEUTHRES
PHEERE  RXEUTERAANEMEXESE
ERQUE MAEEESEARETEZRAHNEE
EFER,ZBUTANESERE K" KF, EXAE
BERE" KT, LEASERBF " ARUS) g
NESERE EAREARZ , 2AFEEP. WA
A EARHERRERFTEARAFHE0~20
em) E BB REIAMERESERIEEE W
BHR, AN, AH2ASEITERETREIY—
WERIBREBRETFYFLASRED. AHE.
LEMBERASEMBERSRER T BEGE
1), 238, 5w E L RSB R H 29.73% .
34.09% F1 17.58% , i i AEXt RS A K EA W
B,

#£1EB/R,NO;" -N.NH," -NR_-&ZH
(FTREOMESRZEHAERTHEREZ UHE
I o AR 25 1 7 2% 1 B BURHE B3R, UL B 114
TRAFHE;NO,” - NP BEEERSERRT
Xt R, 2 H, BT 4 B IR Fxd BB AE 54.81%
M24.06% ,XRH BHEYIHEFETE, BAEALE
HHREMRRETEBERATHRAYNE LK

BEHENBAT YRR NO;~ - N2 mijg

YRR BERUNO,” -NIE,F—FEBLIET
EHHEEXNERARLTEERE, A HE,
PSR MR ER B RS A NH, "
-NEXREERB TR, R 1HEBOES
EYESERY BN 2.04 15, XRE N BAEE
FMEIEMNHAT, T EFEFIEHRA VA Z &
HUINE  ETERETEZHBERAN NO;™ -
N g A s BN AR EMMTENLES
BA R T % 0 5 8% NH,* - N2 B A
BEWE NH,* -NH#1h NO;,~ - N f#E R, B
PR NH, -NSBEOLTFHEBERS,

3.3 THMARNHEXURAKBERSH

#£287,NO;" -N.NH,* -N 5FHFEMEL
AZEBRBEMX,BHRAAIFEEKE, MHE
FERAFZITEERREEZEML, XILHAFE
SEARMFEE—ENBRR, —EXGTITHER
RAERET S, HIBERAHERANO;,- -NH
NH,* -NHELEMLSAPENANTHLER®R
EmAEE FUACNZEAMHEXEHFRBEE, H—
BEAEPSTAIELEEERCEEHEMY
EHERS)EESEARKHRE:

Ygum = 13.319X o g + 1.877

Yaxnm = 34.601X oy + 4.888

Yaum = 2-108Xgup + 4.998

Yymm = 0.485X ppp — 2.001

Yy = 1.100Xgsg + 5.123 R = 0.664;

Yemm = 1.065Xg sy +4.842 R =0.799

ANFESHR R CECRE ARk, BHit, AE
SBU5 CECHMEAX, K29 CECOHB (<
0.005mm)SANKR . EAMERASEEANEE
BB EEMEEER L X — A ,{8 CEC FRRH
ENO;"-NMNH," -N I HEEWEE (X
HEEAR) .

CaCO; F¥8(0.005~0.05 mm) 5 &S H
REMBEAMK(R2), A _EMNERESEERE
HE—EHBMBRN", CaCO; BREZHEESRER
BEBEHX, BHRENEE(FITYE 137.41
g/kg) KEE R LA F#2E . pH .CEC KR
HEFHREA MEYRRASMBLEESERN
ERBHNRAENR.2EAMERE. BRI AN
B eENERANARIEARESE, L ZAT KR
SEATHIERER.

R = 0.839;
R = 0.751;
R =0.727;
R =0.559;
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Table 2 Correlations of soil nitrogen and physical — chemical properties

W H Item HHLE OM 2% TN A AN NO;~ =N NH* -N ¥REE MN
2% TN 0.839 — - — - —
HHE AN 0.727 0.751 —~— - - -
NO;~ -N 0.170 0.237 0.343 - - -
NH* *N 0.117 0.171 0.470 0.081 - -
¥ HRE MN 0.190 0.272 0.559 0.664 0.799 —
CEC 0.366 0.307 0.331 -0.130 0.174 0.052
CaCO; -0.170 -0.214 -0.242 -0.122 -0.107 -0.082
2% TP 0.471 0.429 0.360 0.102 0.076 0.119
EHB AP 0.513 0.521 0.458 0.161 0.065 0.146
R Clay 0.327 0.290 0.263 -0.208 0.035 -0.103
R Silt -0.621 -0.578 -0.537 -0.073 -0.29 -0.264

n=60,r0.0s=0.258,r5.0=0.330.

BIEA R H Y ARMRER AN, k2 B
R, EBMERBEA T B R A YR 2 M3
SR(EREFEMX),MS NO;~ - N # NH,*
- N HXHEEMRK, )

WM RREaHEEARIHHELERER
Fo BHEXE.ANA.2ANERASHEE LH>
i >TF A MH, 0 NH," -NEBRRFHR,
NO;" -NJLERZHAEW, AHEHLT, TH
TS FBRHETEHE, BRHRTRAEIR . 28M
BRANBRE 46, —FHEH, RREEELESE,
KEHH—-BBR, RELERMFFHERI 5
—NE,THEEANGEMEEE L, BAIRRTEH
RO FHET, B B AL, BRI E IR f
BT, HAMEEEATNERAKKRER
WA NO,” -~NMHE>HHAEXHE MEAETEEY
FAEBHEBY > A, FEERET FEALESE,
ARITFHEDT BAVNRNELNBR(EELRN
WA

BREMESNE LN ERTRBRANKYZE
MEHBRENEH, HE 1a ME 1b 75, HEHF
HERAEN, IR . 2BNEREATE—HiEH
B IOBHFERTR, 8 THRKE 19~46 R EH
B AL AESEFATRARERBER,AE
LHBEERERE 19FULE, BALREHES
BERMER, T HRHRL AES B3, HE
EHMYMNEFEHESBOUHEZEY., BHELE
46 g  BRAXSEFHRBL BHENR. S8
EREASEDE T o ®BE(E 1a A 1b),1HA
BHLREZFERHALOIRS, AR BT
AUMEEHERTER. RN NH* -N&

TPk (6 A 46 #Y) & B & b A 4 i B A
MEENIHEE;NO," - NEXHBEN R, B
NH,* ~-NEFE2HRES, XIS NH," -N#
¥k NO,” -NH—EMH*Eo

—e— % Hl /& Organic Matter

a —o— 5 i % Mineral N
» --eace EAAE Available N 30
gﬁf 12 s
210 g
EE : 27 5
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Fig.1 Dynamic curve of soil nitrogen in terrace

BHEHEMEENSBEE —ENER, Sit
B HAEBEHAIR. 28 . ZEREMNO,” -N &
FIWmEEEmES B 15.62%.7. 77%. 3. 37% M
6.19% , WEBHMFEESBAMNAEZMNEUT B
BEERBE . EHILERML LRFFH;NH,"
~NMFREAWESEARTEESE 47.91%



LR

ARRS BLREHELRRARFERLHE R 113

27.90% o
4 w5t

1) BETEEELSAAE, AHEY FEM
HRRENEBAEARETENR SRAMERE;
ZEERARXRELRR2Z2Z)SEE P MEXR
REZEATRIAFERZ 28N ERKMY
HEREP MANERES  ERARZ, T RAL
FHREBERS,

) B SERBREBREREERTTER(P
<0.05), BEEHE M TAREMLASETER
ETFEI-WELBEMERB /D HIEMER
AUE . SAMERASREREE  HEEYHH
#EUNO,” -NJE,H NH,* - NHLi4,

3) L MEARSAEMEEK NO;,” -N.NH,* -N
5RNEMERN LB ERBBEFHEXE
ATAELBREMEH %, CECHR . &R MENsE
ERVEEPHAVNA. 22 VEREA SR, ¥
NO;~ —N 1 NH,* — N B/ A8 8 ;CaCO; HI¥ B
MNERSEEYE N “BBERN". AILE.2
ARMBERASEEE S>HHE ST, M NH,* -N
SREMRAMH,NO,” - N EBZHE MY HE/;
NO,"-NEEBE>FHAXHE, MATEARE
i h s i

4) BEER AER MM, FHE. 2 B MEK
RAEBEEER My GRAEXAREL, BERER
ELEVOFEUL RBRBEDAZRENHFA LR
EMER;WEBEEIE. 22 EXEARM NO,~
-NEBEFHE @B, M NH,* - N5 HEES
BHNERE 2,

BEFMRANRE  EARKSEAREHH
AEEFEER MZHEBFFGE, MERBEANIH
MBREENEARMAERY , LFARE, TR
RERBFRMBE, MAIZF TR, L ETE, R
HAERSBRLEBEN A EEFE, AR
BRERENBRENE XRREHINEERR,
BIEIEA VI, BAFRE VUEMEE RIE B
E&AHA,
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Analysis on characteristics and influencing factors of
- soil nitrogen for terrace in the Weibei dryland
BAO Yao-xian'?, WU Fa-qi', LIU Ming-hu?, SONG Fang-yun®

(1. College of Resources and Environmental Sciences, Northwest A & F University, Yangling, Shaanzi 712100, China;
2. Experimental Center of Desert Forestry, Chinese Academy of Forestry, Dengkou , Inner M lia 015200, China)

Abstract: Testing the content of organic matter(OM), total nitrogen(TN), available nitrogen(AN), min-
eral nitrogen(NH,* — N+ NO;~ — N) and other physical-chemical properties under different use years of ter-
race. Using statistical analytical method, the characteristic, variability in profile of soil nitrogen and its influenc-
ing factors for terrace were studied systematically in the Weibei dryland. The results showed that distributions of
various soil nitrogen were uneven and their contents were poor except for TN, especially, the content of mineral
nitrogen(MN) was very poor. The contents of various soil nitrogen in topsoil were highest and their contents
decreased from upper to lower in vertical profile and their significant differences were found between topsoil and
lower layers. Fertilization increased obviously the content of various soil nitrogen. OM, TN and AN were influ-
enced obviously and positively by the contents of CEC, clay particle, total phosphorus(TP) and available phos-
phorus(AP). The contents of CaCO; and silt particle made “dilution effect” of soil nitrogen. All soil nitrogen
was effected to some extent by aspect and position of the slope and type of terrace. The content of OM, TN and
AN increased incipiently and decreased subsequently with the increasing of terrace use years, the degraded criti-
cal year of them was 19 years at least in study area.

Keywords: Weibei dryland; terrace; soil nitrogen; characteristic; influencing factor
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Establishment of soil information system of Shaanxi Province

LIU Jing!, CHANG Qing-rui!, YUE Qing-ling', CHEN Yong"'?, WANG De-cai', TAO Wen-fang'
(1. College of Resources and Environment , Northwest A & F University, Yangling, Shaanxi 712100, China;
2. College of Information Engineering, Northwest A & F University, Yangling, Shaanxi 712100, China;
3. College of Resources and Environment, He’ nan Institute of Sciences and Technology, Xinxiang, He’ nan 453003, China)

Abstract: Soil resources, as the core of agricultural resources in Shaanxi Province, have tremendous devel-
opment potential. Integrating GIS with E-R model, soil database system of Shaanxi Province was designed with
formidable function, strong usability, and simple operation in this study. Some suggestions that needed further
exploration were brought out. The system can provide reference for the soil resources development in Shaanxi
Province.

Keywords: soil data bank; GIS; E-R model; Shaanxi Province



