WSS 2
2018 4F 3 H

+ e ik
ACTA PEDOLOGICA SINICA

DOI:

REEMY A K REER IR, EIFH L

10.11766/trxb201705130216

A30FEERRBELIREANETETRRFMEER
RFR R OET FER 2l W BEEE" EAE

(1 FHMIE R, HilE AR SR R E SRS, & LTS hL, T 810008 )
(2 HEE A T HELE & i B 5 S0 86 % (P E R E B ST ), MRt 210008)
3 SeINA AN 5 B IG BR R R, SEINAABE 554100 )

~|

w = FEF KM BN 1985 A4 Tk B HEM A 9455 M ALE f12015 4E B HEM A 614
FE B, RS MG 2R, AT TR0 ~ 15 emMI15 ~ 30 em+)RiE30 4F A (TN)
BIRT 25 A8 S R IR 2, 25 R W] N19854FEE20154F, 0~ 15 cmAll15 ~ 30 cm/Z TNHI{E 5
1.33 g kg 'Fl 1.15 g kg ' Fhi%2.25 g kg ' M12.08 g kg™, HlE }69.20%H180.87%; Ir304EH, EIK
WARO ~ 15 cm 115 ~ 30 om b2 2R PG sy, JLrhpads . Juis . shAas iRk 3, ALl
Wk A AS VAR OG M fr 3R AR S A, 1985 AR TN it £ 7R 74 A g b 1 A D i 35 2 3 S sl J 384 1 i 4
2015 4R B AN il PE LI e g RUEE L WAk . BMEHL . R AR R+
MR L A . AR S R LA SR AU SE N PR AR [ 3 3T TN &5 4 5, AR 3R 4 T AR
FHZ T R A a3 . 5 R BTN & BEAF AR R Wi 23 A5 57, S0 7 35 /K 30 38 I TN K 300 1
L IR BB A AT 0 XA ER, DU B A Al e T AR 5 R

XEgim BHEARE Mg BEAER, MM KRR

PESES  SI153.6 MERFRIRES A

AR KrigingffHifH .

Vol. 55, No.2
Mar., 2018

SR A UL v G B TR A A

HE 7 B B AR bR, RIRA R =2 5]k 4 BT ﬁﬁﬁt[ﬁﬁ&éﬁlﬁ%ﬁjt\ el K
BRA T R CCT MIAHAL, N R VIR TR B b R AR R b A
BRGEMAMAAR 7 0 LEAR (TN) B8 BFgon R EB . NS TEX g ",
R F R ROR O F B, BA Y PR S R R RE T bk
W2 AR bk, XS sz M . B . REBT. - RUE BRYRIETNAS[MZ S, F1 ok mhs B I TNAS
SR TN LA VE N R KO IE . PR B SEREALYE BRI, SRR ARl 2 WA B D SR ) A RS

WEIL AR, TN 28 54 ) A
RO R I 2 A% R 5 A A R SC AR, Xk

AR A B ERE S, BT, XF TN
28 A8 S R WF S A © 82, WF 58 05 vk DA P

* [HE HARREIESTH (41301230, 41571212)

il S B TS B Al O P O R
() 13 TNZS [B) A8 AR 5 A ) T ek I A, A3
i R A2 4, A R e e S
A Ji XK B E) P 81 TN 23 [ o £l 00 2 4 - 398 4

R R LA TAEL I E (2014FY110200A04 ) FI20164E 5 144 & &4

sS85 15 H % B Supported by the Natural Science Foundation of China (Nos.41301230, 41571212 ) ,National Science and

Technology Basic Work Special ( No.2014FY110200A04 ) and Key Laboratory of Qinghai Province in 2016 year

TOEIRIER . B #E(1975—) , &, HFiEHR
ghnu.edu.cn

fEE S TR (1989—)
18609788368@163.com

Wk A . 2017-05-13; WM& ek A

A, M,

2017-06-26; e H ) ( www.cnki.net )

Mz, wiEASIN, EENFEKEFEEYS . E-mail: zhaoxia@

o, WV KT, BT, RSB EIR S S AR ST, E-mail:

2017-07-10

http: //pedologica. issas. ac. cn



2 14

PO RAE L3045 /KT 38 4 R 28 72 S RSl DR 2%

339

AL REHELO B AR 2 A SRR DA Z
L4 KT H I HIETNE 2 0 S it oe 20, {Uh
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100°42' ~ 103°04'EZ ], il fl21162.477 hm’

(WET) o BEAKREESEEEG . 40 . X
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TR SRR K B, etk R R 1
eI A . BRI SR/ NESREARE B, 8
FEAS ISR IR0 ~ 201 50 [ BE 1) 3k i 2k
PUREBE; B sk £ AR, $RBUCR AR B
() b A FH 2SR, R RS - 2R ) B b
FIHZRAI A2 ~ SPPUREBE; Sk & |
1B AT B IX AR LA B E, AR PR R KB
LAV R A E T ol NI BIRE S (E1) o B
AN SRFERE, 4R1.2 m(B) R ER S NECL S
WMEMAE T 1.2 m)x 1 m (58) AYbRE R,
R BAEZIFRELELEZ R, BEREL kgt
FE, TR G0 SR RE A5 20 2 3 A b R DA B . St
HE L BRI AR, BEME . FME SRR
o SREERFE M20154E8 A, 614 d- 48] i 4tk
L T268 L ZHM . EFEE T KA EHHE
100H (0.154 mm ) Je Jedfi, AL E A2 e
TN4 & 2, i fFiBeckman Coulter Co.LS3234¢
R 3 WA 2 R 2 R 2
1.3 ¥iEaE

(1) B b o A 19 300 - 9 ) v 50 19 % A 2
R REE R RAEARR I Z BAGE —, FET -
8 4 0 2 )47 (R0 W B 5000 b e, xR A A 2
HHETNECE AT T IR AL B D AR T
0~15. 15~30 cmMPMIRE)ZR M 2R L, 1t
RN

H,

Cd’—d:ZCiXT_[d (1]

Krp, C, FmH—LE MM+ ZMTNG &, 4
dFRFIREN LT RE, CRRTIESEIZTNG
i (gke') , HWIZEDZAWIRE (cm) .
(2) GEiH/r b - ETNAY S 0 (3 5 B 19 7
YoM + 34RERZE T RESIE L', PR 2R T
SEE, WERIZ198SFHIBRIAFEL, 20154515k
34MKE . FEIBM Statistics SPSS20.01133 FAH 43
BRI 2250 B BE A T R iR e e v o0 b, 3d it 0
JE IR R K-SEE (p>0.05 ) X B s 47 1

SYERY, RAR/DREE2ZSE (LSD) #1710y
TR 1

(3) HGEit 40 Fr A6 XF TN PE 47 25 i) 47 {8
ZHI, HETEGS+H9. 05K {32 F5 T 47228 5 oRi L
O3AT, BRIGARIE T AR S R B, A
AR B S R SR I B AR N 2 8 A S E SR
GIS10. 1 58 s [ A fE, DAk — 25 iF 5% X 3 {4
0 Es AR Sk 0 R ArcGIS10. 1 M % i1
i L 0 TN 2 [ 4 {1 1) WA 25000 1647 25 (3
B, 13590 mx 90 miT30 AE R 4 HETN & = A
LI .

(4) H ALK N FHRIA F 430
mx 30 mB TR, LA BRI e
2015 4ELUCCH]; ik AP EALRmI4
B4 b0 (http://data.cma.cn), B JCTEArcGIS10.1
o A 1985 AE 2015 4E4 [ 35S 4 il AL
i E A7 30 7 AR A (E, SRS R BURFE SR
R KB 5 it A B K0S R T 198 64F 201 64 75 7
. R TR 2 B AR

2 ZiR5he

2.1 1985FFA20154 ;27K 710 £ TNE A4

TN BIE R ARG BN, 2R BN
2015 4ERJZ R £ 2 HIETNEIEAF & IEA0 i ,
1985 49 J22 4= 3 TN B 40 28 X B0 e s Y9 77 & 1E
oA o XM [E — 28R, 2015 4EMETN
PIEA 51985 4E5, 0~ 15 cmJZ141H°~69.20%,
15 ~30 conJZ 14 1% 480.87% ., Wi TN {44 35
MK JZ BN K2 AT, 19854E15 ~30 cm+ )24
0~15 cmt 2K T0.18 g kg ™', I N13.53%;
20154 MK T0.17 g kg™, B&IE]T.56%.,

AR S RO R S A i AR SRR R, RN
RS RE<10% R 552 5, A T10%~100%
] SR A S, >100% 938 Sepke T gk
WR s P TNECE 26 )2 fn 3% 2 35 52 v 45748 oK
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Table 1 Descriptive statistics of soil TN contents in the Huangshui River Basinin 1985 and 2015
. M RRAH L ERR BE i B
FAy JZIR FEREL H/MEMIn AR
Mean Max 1 HCV Kurt- Skew- K-S
Year Layer(cm) Samplenumber B o (gkg') SD )
(gkg") (gkg™) (%) osis ness
0~15 45 1.33 3.49 0.32 0.78 58.65 0.16 0.16 0.64
1985
15~30 44 1.15 3.75 0.26 0.75 65.22 0.05 0.24 0.85
0~15 61 2.25 5.87 0.23 1.53 68.0 -0.41 0.78 0.10
2015
15~30 58 2.08 5.54 0.23 1.41 67.79 -0.59 0.69 0.16

2.2 19852015527k i £ #E TN Z (8] 7 Fo F5 4E

(1) ZS[AIZ5FRRAE o R FH P28 5 R B & B
PRI RIS H, 140 A WG 45 2 - 3TN 25 )
ALK, AR RSO R2, 19854F
2 TNE R 4 Rk A8 BB B, 20154F0 ~ 15
em)Z R E W RILE, 15 ~30 cm)Z 5Bk
BHG, HPHS 28R doE REGER . 5k%E
BN, KU EBGEAR G, 386X H k1725 6]
T 43 A

e RZC/(CHOVRIEHESEBHEMIL
B, FoR Ry &2 M A SRR, i E R
Fe s (AR SRR R B B AL A SR, (EER D
VLS AR R R RSN TR, &
Co/(Cyt+C)<25%ARF A it B A s 25 Al AH GV 5
25%<C,o/(Cy+C)<T5% M|y &5 25 AL A S 45 Cyf
(Co+CO)>T5% R 55 25 [RIAH G M, eIt 728 1 43 A B AL
PER, ANIE A RIZS MR EEAG I 2 . 07 2% pR gL
ghIL (F2) o, 1985 K42 TNEL 4 R 4L
¥1<25%, J& Tompyas mAH G, 811985 4ETN
Z (A3 A R WY . BERT . AR R K S 2 A M R

FR2 1985FEFN2015F 2K LIETNS £

R, 20154 )2 KT F£JZ B4 R/
F25% ~75%I), J& T haEas i) A AHCH:, R
— B A TN ZS 1] 53 A 2 255 1) P 81 28 R Bl LA TR 26 25
AERREE R B FEKREUE 7188 =R
DX, T[] — 2 s e 4 R B 3 R e T30 4R
SR N2 T s 25 Bt AL DR 28 X 38 48k TN A 52 e e o 400 ¢
1k, KWK HEAAL . 55 A0 Fh R 45 A0 0 IR 2 i 453
JL AFETNAY 2 [ AH S PR 55 5 e IR AS /) 43 )2 i e
RPN T, 1985 W RZHERZBERIZMIL
BT 0.87%, =5 [ AH BR8N, 2015473
EHRIZHE ZBAMENS0%, SLIHITIL 4RI
- R O AR AR | AT B L R A 4 R B A
EREALES 7% IR T BUER I, e
PREWRZW L4, AFERRA RS/ G AR
JUE, ARFRE KT RAR IR () e R (E, e AR 3
PN 8 i A s B AR DG, AR5 o o 0 5 1Y)
AR YR TR AE IR 5 K {H 16.62 km139.76 km,
T A2 25 ) H AR OG5 ot I 3 AS ) J2 O 8 A i
T, MR RZRTIEZ, WHTNAE -
R 2078 E FHVE R TR )2

TR RMIERRE S S

Table 2 Semi-variogram models and parameters for soil TN contents in the Huangshui River Basin in 1985 and 2015

ey

Ay JEW B4 oy L Hede (e HAMH b R A Range T RAL ¥ 2%

Year Layer (cm) Model C, C,+C Cy/CytC (%) R’ RSS
(km)

0~15 15 %Exponent 0.02 0.30 8.42 22.50 0.72 0.01

18 15~30 84 Exponent 0.03 0.37 9.29 22.20 0.59 0.03

0~15 FirGaussian 1.57 3.13 50.00 121.93 0.78 0.70

2018 15~30 B fi Spherial 1.07 2.15 50.00 82.00 0.81 0.31

(2) LIETNAGRHIE S 28 0 ATRFE . HRAE
7 22 PR ZE R A T30 10 50 BURSARR (B, 45 B MR

Fidd TN (] Ak Jey (1812), 243 M P A 4 0
SR ] A B TN A e (L DX o A DAL, 222
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BT e Ou [ AN | V22 QiU F =A% 7 3 AR D WA A=
Ff) LRSS H R F MM . RIETNG SR8
M. 19% (>2.0gkg™) . 2%% (1.5~20gkg™") .
390 (1.0~1.5gkg") . 4% (0.75~1.0gkg™") .
54¢ (0.5~0.75gkg ") FI6%% (<0.5gkg™) ),
H TR X TN2.0 g kg M TRIAR A 48 ) Ho e R AE

1985 0~15cm

2015 0~15cm

B2 g kg "RARZ , 484 [ 4- Gbn AN RE 1 Hb S i
TS A X R AT RRAE , AR ST >2.0 g kg™
R4S R4 4y }2.0 ~2.5 g kg™ . 2.5~3.0 gkg ',
3.0~3.5 gkg 'FI>3.5 g kg™ 4N, BORITN G &=
A5 oG, Hiobl ~ sgE iR F YUK
6. TRIEHEKT-. 8. IPmBL= .

1985 15~30cm

2015 15~30 cm

TN (gkg™)
m <0.50 I 0.75~1.00 1.50~2.00 WM250~3.00 mW>3.50 0 25 50
M0.50~0.75 0 1.00~1.50 #92.00~2.50 Wl 3.00~3.50 —— e kM

B2 19854FF1201 54F Y2 7K s - E TN 75 5 25 W] 43 A

Fig. 2 Spatial distribution of soil TN contents in the Huangshui River Basin in 1985 and 2015

MO~ 15 cmZTNE W FEFEHRBEES
1985 4F L TN )& T =F & 7KV 19 o I s T AR
1955.01% , FZ 5 A 76 A AR X & Ll 7 ) = K
ml R 4 by B 43.46%, FEGAMTE
A7 LR DX 30 2% 0 I g L ) o L RS R
PRI X + by Bk Z ,51.52%, o
A e Sk P R L R X KX o 2015 4ETNY
HETEE NSRS TARNT7.47%, 54 XA
1985 AF i S G or A A LI AR X3 38 i1l X5 &
AR 15.41%, =25 AR A LMK X /& 1 &
il R Ea by wEk= 0 i7.61%, o

A7 AR e B 1K X
A 2 TN & AN R S5 9 A RO -

1985 4F i 48k P9 6 J2 A 36 J2 TN & 5 76 28 V6 F
A6 A Ty 1) ¥ 5 0 S e AR R e, (IR
DX B S X AR m 4h P, Hf15 ~30 em)z
50 ~15 cmZ M W i B HL, (HE B HEIF T
KAKAEAL, JryH A X 0 . (4 28 Ak B 7E 26 2 R L
>3.5 g kg "WTZLIX, A3 T E AL & A 1Ak
X4 LA b X AR B s /b, B IE R 36.02%, it
BRI K X B 79 LA TR AR BH R 34 s 2015 4FE3R
I8 PN 2 TN 3 R S 3 DA AR i 1) P B 388 £
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s, WR B ER BRI ) K XCF g A6 #8 ik
G ILRH X AR fE B B, BRI R TP i 6 ) IX
AL T, BEME N 52.69%, PEIL G240 IX
AR/, FEIR }928.07%, HAb L2 TN S
B 1 o e AL o N S A

(13) 25 [a) FUIORS B 400 o &13 4 I I TN 38
i PR AR (1 225 () o0 A PO 22 1, o s 22 5]
AT DL R R (A S5 R A T S, (BN RO If (B 45 R
AT R DU A 5 SR T SRR A . R 3T

1985 0~15cm

2015 0~15cm

T, 1985 4F It 45l TN B AT & M A v iy DXl (il
WRE<) A HBEANFIA60%, F3 A7 itk i A
VO EB, AIEEMEZE M X (iR 2E>1) £
TEPTAL G ML IX 5 201 S4F 3 B TN 1 4k 1+ 1 7T
SEVERT 19854 R, 95% LA b i X ek 3] 1 g il wl
FEMEIKE (BUMER 25<1) o ARBFSE KK,
SRR AR a5 TR 58 A S AR, H A (R AR
WEZE BT 2R B, 2 () J0I0 12 n] A AR it it SR TN 28
[E] 7347 1 L o

1985 15~30 cm

2015 15~30cm

TNFHM o e 15 2

Prediction standard error of TN

mm <02 i 04~0.6 0.8~1.0 M 12~14 mm >1.6 0 25 50
. 02~0.4 0.6~08 0 1.0~12 M 14~16 e — kT

I3 19854FF1201 SAF-J5 K Ui e - S TN B ik 2 ] 3 0 T 00 s o 28 2 4]
Fig. 3 Standard deviation of kriging-based prediction of soil TN content in the Huangshui River Basin in 1985 and 2015

2.3 KGRI L IETNAYAS E 1k

AR AT, I530 AF TN & SR 23N
B RE ML, 0~ 15 cmFE)JZ HETN
A T AR I R T AR 80.26% , TE/IN
T AR U R T A0 19,74 %, b g hn B B B
MR N0.5~1.0 g kg™, (7 i%)2 B4 b0 & i ALY
47.05%, A E TG A6 Ak X R b

Bk X, Y/ A X 38 B0 A 8 37 e AR 350 2 2% i
LU DX R ZR 7 s AP 3H A )T K X, 15 ~ 30 em W46
JETN S 388 0 Ay T B o S T AR 19 84.50% , U
SN TR RR (G R B R TR A 15.50% , oA s fin A 1
WHEEYN0.5~1.0 g kg™, HI%)Z 8N B LAY
39.06%, ZEAE A T 6 AL Ko X, s b
W B2 9050.0 ~0.5 g kg™, HIZJE D AT
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FH55.88% , 2 B3 A1 A5 Wi R 3 HH 59 1]

0~15cm

TNZEE
TN change (g kg™")
Wb Reduce
Il <-1.5

B -1.5~1.0 B -0.5~0.0

1490 Increase

B -1.0~-0.5 C10.0~0.5 W 1.0~1.5
EN05~1.0 8 >1.5

km

K4 304K il TN & AR L]
Fig. 4 Spatial variation of TN content in the Huangshui River Basin from 1985 to 2015

2.4 EXREBTETNE B2 HEEHFMER
i A PEIURUR T BT X SRR B A
SCHECTE . FEOK L Rk RHESEAN . whRL, b

RT3, PR ZE A RO AU AL K-8 8 B A 1
3 A Y e A (] A RS, B PR

S5TNA K Pr s 8L 0 3#R3 .

#3 BEMETFS5LIETNRIEXME

Table 3 Correlations of soil TN with various influence factors

Ay JZ K Layer AER AERREK 5273 Hkr T
Year (cm) Annual temperature  Annual precipitation Altitude Sand
0~15 -0.57" 0.46" 0.56" -0.25
1985 . . . .
15~30 -0.50 0.39 0.48 -0.26
0~15 -0.44" 0.24" 0.70" -0.34"
2015 . . . .
15~30 -0.53 0.29 0.75 -0.48

e TFoR B PEKFp<0.05 Note: The data affixed with  “*”

(1) RfERF. @BHEELT, FHEE
WENS ST EL0 °C, HHEAXW S ERM
12.5% ~25% 220 o AR R K R 6 43 B 45 SR
(%£3) , RWSTNERAAL, FEKSTNEIEH
X, —EmiE, FER—E, SRR AR R
WX AHTFHELARE. H TR RERK,
AT A A A DU B, A B s e T
STICR TR R, HYeE B S+
SRR 1) AR B[R] A5 o VR B B A IR K
THRREWA . o, RO sE X gL Esa
M LR IR B DX AR R AR S B 1K X TN
G, X SERESS O RYRRE S R AE K 5

are significant at level p<0.05

ISR S

(2) W, BIREHEING 2 HA BEIE
I (p<0.05) , BAEES D WM THEW
G50 . AWR 5 Z A FE STE T 05 KR A T
1634 ~ 4882 mZ i), W2 biK, TIEFRI Johd
Bl 2 R IR DN 0 T LA MRS DR, DR R A
THIERKIGRAT . I BT TR, TR
e Dt VAR v 1% b IR R AR O S TR 22
T AR A R b M SR LR T B
ZE RGN, R T HIERE SRR . AREHH
R AT RSN S WIS AR w0 b
IR R
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(3) bHEeml, KB E 8 LR
W e e L RS A SEAS
WG 5 o H T T A A IR A OR
P ARG Ll R b Rl R A b b, B AAS ST
Ve PCRAG & S £ OKES B 3R Y - e kAT
I3HT . FR4RTT 2 M AN]SR 2 [A] Y TN

GREFBE (p<0.05) , XHMEE K
e 2 R B O A R — B, WO TN A

PIE Y R0 R BAS > F 45 > 45 £, H R4S
+ 5 IS RS X TN AR 2 B
(p<0.05) , T 0P i Ll DX A A 55 o i i
+HEETON RS, BAESNEMRERZE, W
TN 8w 1 K XA L XA 3+
5, REZ NI RS+, AR o AR
B, AR TTNG LR R, I TNAEXT
BAK

F4 FEIEERTNS 2R

Table 4 Comparison of three major soil types in soil TN content

B vl A 0~15cm 15~30 cm
Soil type Year H{HMean bri#fE22SD ¥ {fMean brE2SD
SR 1985 2.40a 0.76 2.32a 0.83
Chernozem 2015 2.59A 1.33 2.29A 1.09
WAE - 1985 1.04b 0.34 0.82b 0.29
Kastanozems 2015 1.65B 0.97 1.37B 0.82
A5+ 1985 0.80b 0.34 0.81b 0.35
Sierozem 2015 0.67B 0.07 0.42B 0.08

e ARIKRNE TR IR A B E MK Fp<0.05F, i J5 P45 T eSS (B TN £ & /7 75 1 % 22 5+ Note: Different uppercase
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Spatio-temporal Variation of Soil Total Nitrogen in Huangshui River Basin and
Its Affecting Factors in the Past 30 Years
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(1 Qinghai Normal University, Physical Geography and Environmental Process Key Laboratory of Qinghai Province, Qinghai Soil
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Abstract [ Objective ] Nitrogen is the most important nutrient for plant growth, and so an important
index for evaluation of soil fertility, too. Spatio-temporal variation of soil nitrogen can cause global
nitrogen shifting between "source" and "sink", thus affecting nitrogen recycling in the terrestrial ecosystem.
The study on spatio-temporal variation of soil total nitrogen (TN) may help effectively reveal relationships
between spatio-temporal patterns of soil TN and ecological processes, which is of great significance
to sustainable utilization of the soil resources. As in agricultural regions, the soil is subjected to dual
influences, natural and artificial, the study on spatio-temporal variation of TN in the soil may help expose
more accurately how artificial and natural factors affect the variation and guide rational fertilization and
sustainable utilization of the soil in the regions. [ Method ] To that end, analysis was done of the data of
the 45 profiles of the second national soil survey in 1985 and the 61 profile of the soil survey in 2015 in
the Huangshui River Basin of Qinghai Province, using the classical statistics including descriptive statistics
analysis, correlation analysis and variance analysis, and the geostatistics including semi-variance analysis
and Ordinary Kriging analysis, for spatio-temporal variations of TN in the 0 ~15 cm and 15~30 cm
soil layers and their influencing factors in the past 30 years. [ Result] Results show that: by excluding
abnormalities, the data valid for analysis consisted of 45 items of the 0 ~ 15 cm soil layer and 44 items
of the 15~ 30 cm soil layer obtained in 1985 and 61 items of the 0 ~ 15 cm soil layer and 58 items of the
15~30 cm soil layer obtained in 2015. From 1985 to 2015, the mean TN content in the 0 ~ 15 ¢cm and
15 ~ 30 cm soil layers increased from 1.33 g kg™ to 2.25 g kg and from 1.15 g kg to 2.08 g kg™, or by
69.2% and 80.87%, respectively, and variation coefficient of the mean soil TN increased from 58.65% to
68.0% and from 65.22% to 67.79%, respectively, which indicates that soil TN content during the period
varied at a medium level; Semi-variance analysis shows that the TN data of the two soil layers in 1985 fit
the Exponential model, while those of the 0 ~ 15 cm soil layer and the 15~ 30 cm soil layer in 2005 fit the
Gaussian model, and the Spherical model, respectively. Nugget coefficients of the TN data of the two
soil layers in 1985 were both <25%, exhibiting strong spatial correlations, which indicates that spatial
distribution of the soil TN was mainly affected by structural factors such as topography, parent material,
temperature and precipitation, while those in 2015, both varied between 25% and 75%, displaying medium
spatial autocorrelations, which indicates that spatial distribution of the soil TN during this period was
governed by both structural factors and random factors, simultancously. The change in spatial distribution

autocorrelation from strong in 1985 to medium in 2015 suggests that the influences of random factors
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like human activities on soil TN was strengthening in the region, thus weakening the spatial distribution
autocorrelation in recent years; In the past 30 years, soil TN content in the Basin was on a rising trend,
demonstrated mainly in the western, northern and central parts of the region while in the southeast part
it was on a reverse trend region decreased. A first-falling-and-then-rising trend was found in 1985 along
the east-west and north-south directions, and in 2015 a holistically rising one was along the southeast-
northwest direction. The graph of spatial distribution of standard deviations of TN content prediction
demonstrates that the predicted spatial distribution map of soil TN based on Ordinary Kriging of the two
lots of TN data is good enough to reflect the real situation. Natural factors, such as climate, elevation, soil
texture, soil type, and so on and artificial factors, like land use, fertilization, planting structure, agricultural
mechanization, etc. acted jointly causing sharp spatio-temporal variation of soil TN, and the intervention of
human beings in soil nutrients exhibited an increasing trend. [ Conclusion ] Considering the high spatio-
temporal variability of TN content, it is suggested that a long-term soil TN monitoring system be set up in
the Huangshui River Basin, and that partition management of agricultural nitrogen fertilization should be
enforced, so as to ensure sustainable development of the agriculture of the whole Basin.

Key word Soil total nitrogen (TN); Geo-statistics; Spatio-temporal variability; Influential

factors; Huangshui River Basin
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