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Abstract

Taking typical distribution of saline-alkali land in the Yellow River Delta-the Yellow River Island
as research area, applying traditional statistics, Geostatistics and GIS technology, the research
analyzed the spatial variability characteristics of soil organic matter and total nitrogen in different
soil layers in saline-alkali land and explored the correlation between them. The results showed
that: 1) The contents of soil organic matter and total nitrogen in different soil layers were gener-
ally low and with moderate spatial variability; 2) Soil organic matter in different soil layers and
soil total nitrogen in the soil layers of the depth in 0~20 cm had a certain spatial correlation, and
the variation was affected by structure factors and random factors, and the spatial correlation of
soil total nitrogen in the 20~40 cm soil layer was relatively weak, and the variation is greatly af-
fected by random factors; 3) The distributions of soil organic matter and total nitrogen in different
soil layers are similar. They were distributed in patches, the overall trend was increased and then
decreased in the direction of east-west, and decreased in the direction of north-south; 4) There
was a strong positive correlation between soil organic matter and total nitrogen content in differ-
ent soil layers. The best models used for estimating total nitrogen content by soil organic matter
content were the S-type model and the power function model respectively in the depth of 0~20 cm
and 20~40 cm soil layers, the regression equations were Y = e0-099-7:338/X Y = (0.064*X0-849,
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TIRAPUBRAFAET TIPS ma Y, feses TR EL LR K IR ENiRE . a4
R TS MIESERTENSMN, IR T A TIRIRr MEAEKR B R e
HEEMAL, 2 ERFTEMLIRIE AP RS, P TR PR A RS B, R
I AR B 22 18] A8 R X 3B S O R AN B L R g ARk A 77 S BRI R S HUoR %
M. SEi IR i, R ANE D BRE, BURCHRRG, RZERCK: A HUG R E 0 B
TR, FERHE, SURMADRRE. RO ERMERAIR S 2R RREY), BtLRE 550+
ARG BEMEEASERAEEE . 25K, FRFENARXE. ARBEHERE AFRESE
(1 3 PUF A AT 7 KBRS A AL SRR AL AR SR B 7E RS AR S X AR A2 i i AL SRAS B =
AU AR 2 (A A SR RHEEAT TRETU[L]s 5K 355 DA o8 T R X 3 Wt 7 Xt S AT A LR
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1) FEFARRAERS GPS 5E AT 3 AR iR 2243 B ARAR S T3 A HLBR AT 42 5605 %\ arcgis10.3 7,
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Figure 1. Soil sampling point distribution map
in the Yellow River Island

1 HABTIRRER D

Table 1. Descriptive statistical analysis of soil organic matter and total nitrogen content in different soil layers
# 1. FRLELIEFNRMEE S ENWAR ST

HHE ERWECm)  AMGkg) MGk Tk BRiEEQkg)  ERRE%) P

B 0~20 18.85 431 11.05 4.15 37.56 0.152
AHLR
20~40 14.25 2.51 7.23 3.65 50.48 0.204
0~20 0.92 0.24 0.54 0.19 35.19 0.103
Ec
20~40 0.82 0.11 0.35 0.17 48.57 0.121

B 1, HFFEIX 0~20 cm -2 H3EEHUR & 2GRN 4.31~18.85 g/kg, ¥I{E N 11.05 g/kg, ik
#K 4.15 glkg, B EUREE — %, 2R & B2 E N 0.24~0.92 g/kg, ¥I1E N 0.54 g/kg, briE# A 0.19 g/kg,
BURORE R /N 20~40 om L2 RIEA MR & By 2.51~14.25 g/kg, $MEH 7.23 g/kg, FrdEZEA
3.65 g/kg, ESHGFELE K, RS EZNIEEA 0.11~0.82 g/kg, ME N 0.35 g/kg, HrifEZEN 0.17 g/kg,
BRURR N

AR 4 [ 258 — Ik B3 A 700 o ARAE[O], WA IXANF - 2 A ML A AR S B AR, Bt
JEIRFERINGE, AR AR & =AW . A8 5 R E[10] A8 68 fx 338 2 () AR B (ARG o, AL IX
0~20 cm )= L EEE VLR A2 & 2L T R85 78 37.56%F1 35.19%, 20~40 cm + )= L EEA LA 4
RE BN ST RZE05 5 50.48%F1 48.57%, (E7% [0 E3RIM A EL T, HBELZREME, AR
Ao B AR 7 R BT R
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3.2.1. #EHSH

FAA T T = e AT B s DA R i A AR A i A B A5 TR A3 AR S I [11], PN S BR AL
TSR (S ORI 8 1 0 25 BRI R . A SO 7 X 3 RE U XL YL Z(&JE . 4. BHLR(ER)
ErE) AR R, KGN ) R A LT (AR & A B R G 7 [ AN g AL 7 e (S b, @I
R A R A, BB RIAF LR LA HUR A AR S m A E(E 2), Hh X HARR R,
Y R AT ), RSRERS WE 26 0 B RoR LHERE A PR (SR & AR PG T I S R AR T A AR g
B 2, WFFEIX 0~20 cm L2 HIEGHUR S B SRS BAER S AN, ZIIE ISR 1,
RIS N ELL, RIS 3, 20~40 cm 2 HIEA N & BRI R S B R 1A A,
SR ks, ER AT oML, RIS . TR, BFRXOARE 4R
GRS B AR S BRIl R R G, maby R, AR
TR AP 5T

20~40 cm 13 B SS_ g 20~40 cm 245

Figure 2. Change trend graph of soil organic matter and total nitrogen content in different soil layers
2. FARILELEENREME A S BN THEEE

3.2.2. ¥$HFERBOH

e 22 PR [ 1202 7T 49 40 A3 A1 AR St P IR bR B, e AN i S e - 397 4 1) 2 ) A S AR, 17
HJE 5 HE S A P P S A 3 S STRI A arcgis10.3 #1240 s A3 43 B AN R B 15 23 W 1 58 2 7 22 BR 3
RAE S KRG EL, AEH G o T sk AN RIS A 43 5} 38 ML R A S =TI, DAkl
BT HREEEE T 1, WAV IR 2 L 350 MRAR 2 A0 1 1% 25 /N D i % d R 0L A5 AR ) 1 s 4
PE[13], H i 7 He B ok BORN v 407 06 5053 5 4 0~20 om 12 L WLR AN A R & B IR AR A B8, BkTH
B BOR T 07 BR K00 59 20~40 em 2 H I NI A RS BRI A A, 2y 22 R B AL A e 2
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B 2)H A F 1220 Z R B (K 3). e 2 A 3 drkn, Bt XORE 2 L EE MR A4
FRIAFAERGAE, IR UL AR RS SRR AN S50 A B AR A TR 25 [14]; 0~20 em Al 20~40 cm + 2 -4
BHHURSERYSE ZB15]1%°8 0.414, T 25%~75% 2 [7], IANE L EHIEAENUR S BB — NS
(A OGME, A8 52 RS M M DR R AN BE AL PE R R 3L FE IS5 R, 0~20 ecm L2 RIS RS ENIE R
790.853, KT 75%, UiHHHAIAIAHCIEESS, A8 2 bLIE N = iR, 20~40 cm L= BIEAEE
BEIPE RECH 0458, /T 25%~75% 2 [A], TBH L BAA — @ A IRAH G, A8 e 2 M PE R 3 A BE AL
PEDR 2R 3L [H] 52

Table 2. Semi-variance function model parameters

2. FHERYIERSY

b ob £y 7 TR lem [Eapigieit] el EAGME Hed 2 E0U% A5 FEIm
B 0~20 TR 5.661 13.676 0.414 1710.22
HHLRA
20~40 B2 4,555 10.997 0.414 2018.21
o 0~20 [ 0.029 0.034 0.853 4370.86
20~40 TR AR 0.011 0.024 0.458 814.983
y- 107! y - 10
3463 } 0-20 em ML 9.051 F 0~20 cm 4%
2771 7.241
2078 f 5431}
+ 4
1385 N + -L+ 3.62F + . Y gk
+ + + T b
;ﬁ( ++ FFF m
0.693 + 1.81
0 0874 1.748 2.623 3.497 4371 0 0.874 1.748 2.623 3.497 4.371
— B+ OO BERS (Meter), h- 107 — B8 + P BEE (Meter), h- 107
y- 10" y- 10!
2.622 + 20~40 cm 13 WL 1307 } 20~40 cm 424
2.098 | 1.046
1.573 1 ++ 0.784 [
1.049 [ -
< F+++ 0.523
0.524 0.261
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0 0874 1.748 2.623 3.497 4371 0 0.874 1.748 2.623 3.497 4371
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Figure 3. Semi-variance function y~h diagram of soil organic matter and total nitrogen con-
tent in different soil layers

3. AEXELEANRMEALENFHERK v-h

3.2.3. BEISRFFHES

SEARE LR A HUR A SRS BB DR JT 2 BB T IS5 Rk B AR S R, (6
I TN AR [16) A RAE A IR U A R A BT, DA HETH, SR E AR AR 2K, BRI
XA 42 3 HUTUR 4 50 & B 23 TR 4 A PR (14 4)

HE 4, BFRXARLZE S PR R AR, SRR I IR T REE, SRR
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XIRAE A TS, @ w -+ E X AT, 20~40 cm + 2 PR S E X 0~20 cm HERME S EX K, HFH
OATFEEARAEES, M0 0~20 cm EEEH LXK BEA RS EX A SHSEX, HEERSEM X
BAKAML, R RAE T X SRR 2R P B2 SRR X (0 o R ke, 513k T s SRR E A A, R R
i PR AT XS AR T AT A Y B B, IR B AR B R 5T . SRR F 2 R R
] A A I BUAREL, & BRI XA TR, e R IR T T b, i 2 AT,
0~20cm L E2EE B X AT A E6, 1M 20~40 cm )2 T804 T 1w &6 HL FR%E 0~20 cm L2k, W+
Ed AR B XA AT AA L A U 2 6] A 5 A HUSE 2 18] 43 A7 S 00— A SGE, RIAHL
JRE B XA S E WA R, RERET, — AP E RN R EELAE A, —RAMER R,
BN AMEAZAE, —RNAEFRE, BESEEPURET i, 5— Ry L EaENmE R &H AN
ek, HEARKMBIEE ), oA e LIBRIRIERE 1. T a R G @B REA -, AF
TR PURM AR S = A AR RIS, B AR, R AR, 1% X
AT DARR 5 A AL AN 4 U 2 BR L B 23 18] 43 A 18 DU S PR HEA T o0 X 3, $ LRI 6, 7890 R I
A A T

A A
%] 51 P 431
0~20cm 0~20cm
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Figure 4. Spatial distribution map of soil organic matter and total
nitrogen content in different soil layers
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3.3.1. XS

AL 0~20 cm. 20~40 cm # 1+ E AR (YY) HEER S BT A EX) HHEA YIS EEUS
Kl(] 5). 14 5 &7 0~20 cm 1 20~40 cm - EIAHSR R 8070 7l 0.793**, 0.884**, 5 B IEMK HEE
TIRIRBEINVR, AW &

1.00 1 0~20 cm 1.00 1 20~40 cm
° °
0.80 ' 0.80 :
L]
2060 %’; 0.60
=) N
® ®
& 040 . ) % 040
e, y=0.037x+0.137
020 | R=0.793 0.20 . Y = 0.042X +0.041
A R=0884
0.00 - - ' ‘ ' 0.00 ‘ ' : '
000 400 800 1200 1600  20.00 0.00 4.00 8.00 12.00 16.00
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UE: **FORIEN 0.01 0, HHRMERE.

Figure 5. Scatter plot of different soil layers
5. TR =E

3.3.2. RIEEEER O

ASCRIAA R + 2 3 HUR & Bk e . 8. . S BURIFER 5 AL B AR A BT
fhAL(FE 3)o MRHE “HASCVERR K, FEFFMGE, WAL, Sig M, S MEMR” FATEH, #iE 0~20
cm. 20~40 cm + 2 HIEHEHUR S B H AR S BRI 08 S RURRLAN T R BB R, (5] )5 5 FE 5
%Uy\jy‘j Y - 90'099_7'338/)(\ Y - 0.064*)(0'8490

Table 3. Accuracy of different models for estimating total nitrogen content of soil organic matter content
#=3 IEANRAEAELEARENTEIREEREE

0~20 cm 20~40 cm

[ - , . ,

B Epp R EVEpp R
Ze M Y =0.037X + 0.137 0.629 Y =0.041X + 0.042 0.782
Pap Y =-0.339 + 0.379*In(X) 0.672 Y =-0.167 + 0.279*In(X) 0.751
[ Y =0.078*X%8% 0.717 Y =0.064*X°%84 0.792
S Y = eO.O9977.338/X 0743 Y = e70.32574.715/>< 0755
EE Y =0.216%*e"7"* 0.657 Y = 0.124*g™1%™ 0.781

#iE: X AN Y: 2K

4. WiRSER

1) HiR SRR, #9 5 0~20 cm 2 LA HUR & B AR S R IBE 4514 11.05 g/kg.
0.54 gk, 75 R¥IHIA 37.56%. 35.19%, 20~40 cm -2+ HEA HUT & RAIAEUA RIS 55 K
7.23 glkg. 0.35 glkg, 75 RHHIN 50.48%. 48.57%. Pit)E LA AR A B EIARIE, 725
1] L3 I A

2) BT HTR Y, BB AN R R e MU S B A A AR BRI, ARV T A 5 S
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B8 AR A, & BRI XA T T AR B A, A E UK XA T o 20~40 em
TEAENUTEE & X5 0~20 cm (R &&= X K, /048 TEAHILE, 17 0~20 cm 1275 b X IR EE A 1%
TERXMBASEFHEREX; 20~40cm LE2AETEXE 0~20em LEAETEX K, LB, KEEX
Mo A AR . Z T 5 SR S A B 4 R AR — B

4) FFME MR, HEI 5 0~20 cm. 20~40 cm 2 HIEA VL & B S SRS B RE 5N
0.793. 0.884, W3 FAHK, HBELZIREMR, MHCTEGR, 2R L4, #i5E 0~20 cm. 20~40
cm LE LAV S BME SRS ERERE Ay S B SRR AR, mIEARES AN Y =
e0.09977.338/x\ Y = 0.064.,()(0.8490

E&mHE
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