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s B — D R AL LR R R A
BORFETT %, O FRA) 57 70 M v i AT 350 DA B ARk 2B 7 g
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1.1 HREER

TR Hh A7 T Bk 78 24 4% 2 Ol s B B AR = R YE X P
Jb 4% AR BF B K 22 B 06 5 Mo 5 S K 3% (108°05°E .
34°18'N) , HFHIEI AR 53.36 km?, %X @ T8+ G HF M
I, SRR AR, ISR MR 521 m, HE
bR R IR 2 RS, PRI 13 °C, R H R
) 2 163.8 h, 24FLFEH 210 d, ZHFFHBFEWE
623 mm, ZHEHET—10 H, FH7EKE 1500 mm. 7E
RIDIEEL 2 AN XK, 1 SFEHONETIF R, 2 SFfhE
SEHMRE, SRAE/NE-FREEME. L3t (ER
D 2 1 SEEHAR AR (<0.002 mm) [ 32.91%, Frki
& (0.002~0.02mm) /& 40.11%, #HK (0.02~2 mm)
5 26.98%, HEFAL, TIEARE 1.26g/kem’; 2 SEEHE
Fid B (<0.002 mm) 5 30.48%, FrkisE (0.002~
0.02 mm) 5 34.98%, fPHE (0.02~2mm) [ 34.55%,
B, THERE 123 glem’.
1.2 H@mE&E

ARG K F RS 7%, A R 2 B RS 12 mx12 m
WERE /DN 6 mx6 m FIFETT . FEA/ NI, i
B, AT (BEiE 20em, ABE 4cem, 25250 cm®)
PURFE o B G, 1 m A4, DL S Rl 4 i 1R
FEEERE (0~20 cm) LR, REESFEEHFESE. B
Ml Z R JE N, 7ERFEXIRAREE 3 sl R
ARG, RAVMERIEAR, FrE 2 SHEHBENL
FTES D5 TEEEH 6 MERL, PR 84, 66 N AhL,
VCRAE 150 A EHE. BEARZG F AR T i iF BE 3o i FH -0
SEFRTHENR . | SREHF 2 S REHI A/ N REFI AT, AR
PLRSER 4% 25 kg JRE 25 kg —IRMERIN, 2 SHE S
AN T 25 kg HVE . WK 1 R

£1 RBHER
Table 1  Test layout table

B WX WD REERE RESH RERE
Test field Test area/ Grid size/ Sampling  Sampling  Sampling
(mxm) (mxm) depth/cm points number

| 6636 6%6 20 84 2

X
12x12 20 24 2
6%6 20 66 2
2 48x42
12x12 20 19 2

1.3 fRFRME

RIEREN LIRS AR AR (SOM) |
HRE (AP) o HAH (AK) « 2% (TN) . AR
(NO; -N) . #A% (NH,-N) , $EFrillE SR (LR
) o REE IR BT RT . WHE, SOM. AP.
AK. TN. NO;-N 2 NH,"-N 2%t 0.25. 1. 1. 0.25.
2. 2 mm HIFf . SR B AR RN AN I G2 52 A LR,
0.5 mol/L BRERE NI #E—AA3 RYESLR 340 Al € +

BEA AU, 1 mol/L LRENRFE— KIAEEVIEI 2 11358
TR, PLIKTH B —AA3 BUESHR B BT A e 135
2%, 1 mol/L SAL R #R—AA3 Y% B2 3 7 Hir A0
S8 LR, MS2000 B0 43 R EE G 7 35 5
RIS 52
1.4 HIELEBESHH

KHPAKIE (Pauta) KEIGVER, HIRHE, KF
w8 7 ) P IR s R A /MEARE . R SPSS22.0 K
AT RER ST W AIE S 2 Ak 56 AR 4% Cochran
IR R 5L A PO, e A -3 45 IR FR bR 1
HHECRAEE (¢ A2 H8 1,989, 1.997) 3 GS'HMF (FRA
9.0, 3£[E Gamma Design Software) #17 +3E5% 4325 []
TR RBT, AR S (o R RD AT
BRE s FIH ArcGIS10.5 H 1 Geostatistics analysis £5
Pt 47 Kriging R {E MRS XRHE; Sufer B4 (ARAS 13.0,
% E Golden Software) AT 145857 43 1) 2 [A] 73 A1 SEAE 26
P 22 1 R 2 ) AR SR I 23 4T

2 HR5SH

2.1 RS

¢ H 1% SOM. AP. AK. TN. NO;-N. NH,'-N %
Guitai R 2,

A 1 S kEHL SOM.AP.AK.TN.NO; -N.NH,"-N
HIARE 22 4358 11,66+ 0.02+ 0.03+ 0.32+ 0.07+ 0.05 g/kg.
6 P E BRI BT KRBT 1.32%~240.13%2 (7]
B REGERK, Ve B A, RSN
TR R . AK 1 NOy -N. NH, -N 48 5 2504 350
AFF, TN N4, SOM. AP NHEAr R, 2 SFEH
) SOM. AP. AK. TN. NO;-N. NH,-N Jii &4 ¥
WM 21.96. 0.04. 0.28. 1.13. 0.06. 0.08 g/kg. 6 Fiig
PR R B AR | SR AR 5. NO; -N 48
SRR K (250.45%) 5 FLARFRI AR FBRE MK BI/IMK
W’ AK(170.40%) . NH,-N (144.93%) . AP(48.58%)
SOM(42.08%). TN(1.35%).

RG], 1 S FEHL SOM. AP. AK. TN. NO;-N.
NH, N Ji &/ HME 7 %8 19.89. 0.04. 0.31. 1.07.
0.01. 0.06 g/kg: 2 SFEHL SOM. AP. AK. TN. NO;-N.
NH, -N & 594050 )9 1438, 0.03. 0.41. 1.48.
0.01. 0.04 g/kg. MAHFEREARIS AN, TIEFR DR 2 SFF
i AK A MM , B ANREERD . 158
A2 SR TN AR R B 7N 1.45%. 1.34%, 2
9% 5 1€ SOM B 5J{ RE N 30.33%. 24.21%,
AP (AR5 ZE N 57.36% 59.04%, SRR, +
8 AK J NH,'-N {857 2 EmE R, NO;-N BRR
By N 22.68%- 22.16%, A5 5FERE b AU ) 5 A 5
WSS,

MBS RBORE, 2 HFEHTE SIS AK M
NO; -N. NH, -N 40 & 3%, HAFRE X A R 2+ %
MR, HE— R BIVEY)
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Table 2 Descriptive statistical characteristics of soil nutrients of cultivated land
A D I 6 mx6 m 12mx12 m
Saﬁﬁg [?me Teﬁiﬁ%ld Ef'dti BIE ; bﬂ’%%l A5 FA _ ﬁ}fn‘ %’éifé BE ; bﬂ’%%l A2 R _ GMJ‘ 3’2@
Average/(g'kg) SD/(gkg') CV/% Distribution type Average/(g'kg ) SD/(gkg”) CV/%  Distribution type
SOM 20.35 11.66 49.95  Box-Cox IE#% 21.91 10.65 40.65 E&
AP 0.04 0.02 64.00 EA 0.04 0.01 51.76 EA
AK 0.32 0.03 102.70 EA& 0.32 0.03 101.10 EA
N 1.15 0.32 132 Box-Cox IE& 1.14 0.30 1.28 ER
NO; -N 0.08 0.07 240.13 XHBUES 0.08 0.09 282.60 SHEUE RS

Hl A NH,;'-N 0.09 0.05 210.86 IEA 0.10 0.07 270.34 A
Heading stage SOM 21.96 11.46 42.08 MHBUES 20.93 10.67 41.45 E&
AP 0.04 0.01 48.58 E& 0.04 0.01 43.34 EA
) AK 0.28 0.05 170.40 EA& 0.28 0.06 147.70 EA
N 1.13 0.29 1.35 SHEUERS 1.16 0.32 1.20 ES

NO; -N 0.06 0.07 250.45 Box-Cox IE4S 0.05 0.08 264.43 Box-Cox IEZS
NH, N 0.08 0.03 144.93 EA 0.07 0.03 126.83 ER
SOM 19.89 9.03 30.33 E& 20.20 11.39 47.41 E&
AP 0.04 0.01 57.36 E& 0.04 0.01 4436 EA
AK 0.31 0.19 862.20 EA& 0.31 0.22 831.70 EA
TN 1.07 0.30 1.45 EA& 1.15 0.31 1.39 EA
NO; -N 0.01 0.01 22.68 SHEUERS 0.01 0.01 2232 E&
AR NH,"-N 0.06 0.03 106.41 E& 0.06 0.03 99.24 EA
Ripening stage SOM 14.38 4.97 24.21 E& 14.51 321 13.63 EA
AP 0.03 0.01 59.04 E& 0.03 0.02 50.68 EA
) AK 0.41 0.17 771.50 SHEUERS 0.39 0.11 373.50 E&
TN 1.48 0.29 1.34 XHBUES 1.45 0.20 0.68 E&
NO; -N 0.01 0.01 22.16 XHBUES 0.01 0.01 13.70 EA
NH, N 0.04 0.03 105.17 EA 0.04 0.03 103.30 ER

B RRERAS 12 mx12 m A1 6 mx6 m IS8 iH45 itk AT
XPEG o S AEIARI A 2 HURE & AB AR S (E 2 (H A
N, AR R 0.04%~59.48%6 B Y, B 2
SREHLAY AK R4 (398%) , AK. NO; -N. NH, -N %%
SRR, AR R 2 SR AK AR 5 R
TR o BSCEAA 25 [) A LA AR A A 50

¥R R G ISR ) SOM. AP TN P44
PRUfEZE . 5 RECBMEN, X AK. NO; -N. NH,'-N
FISEI s K. SMRAE S R & Jobnifk, X
FEHAREHL -5 0 & R E TSR 5, Wk 3.

R3 TEFHAESHR

Table 3 Classification of soil nutrient content

SRAERTE] FEh S b7 6 mx6 m 12 mx12 m

Sampling ~ Test " Bt e Bt e
time field Average/(gkg"') Class Average/(g-kg") Class

SOM 2035 2191 3

X AP 0.04 0.04 1

. AK 0.32 1 032 1

o TN 1.15 3 1.14 3

Heading SOM 21.96 3 20.93 3

stage 5 AP 0.036 2 0.036 2

AK 0.28 1 0.28 1

TN 1.13 3 1.16 3

SOM 19.89 4 202 3

X AP 0.039 2 0.038 2

- AK 031 1 031 1

Y] N 1.07 3 115 3

Ripening SOM 1438 7 1451 2

stage 5 AP 0.03 2 0.03 3

AK 041 1 039 1

TN 1.48 3 1.45 3

e Y RRIREE, 2 RRFEE, 3R, 4 KRR, 5 RRIRGk
Z, 6 KRMERZ .

Note: Class 1 means very rich, 2 means rich, 3 means medium, 4 means lack, 5
means very lack, 6 means extremely lack.

¥ RMA% G SOM. AK. TN 4 & BRI R KR
AR, 2 SR AP S ESRIEICT 1 SRR, (B4
WTFFEEEINE, EREFs LB EATE
PEECZE IR, AR R EAE — e F2 M B, (H Ak
WIHAL TR —%5 5. B TEWRRICRI A, 2 SOM.
AP FENEEELES, AK. TN RFFAEE, KM [E
FRJE IR S B RA R AN, FHE 12 mx12 m 4% [H]
EEATHY

A, AR AP AK AT NH,'-N AR IE
oA, X NO; -N AT X £ 4 5 16 2 IR 70 4. SOM
5 TN i Box-Cox #¥#r, £ K-S #5¥6 )5 2535 0.2,
WA IERN . 2 SFEHE SOM 5 TN 4% Boh ¥ Jo 745
E1IEAD A, NO; -N 434 Box-Cox H 7 & IES A .
G 1 SR NOs-N, 2 SHEHA) AK. TN BLA
NO; -N &5 ¥ 5 /7 & IES 0, HAR SRR IR
B AG, Al ARG S A AT A 7 HT
2.2 BEFEHBSH

A BRI A TF & S E0ME,  RUE 288 mT FEdE
FURERE, - 3982 () A5 S RO RIF 7 0 2006 1 A B EURE R
R Cochran A RAEHCETH A, THE AR 3%
FROTFRPRE— 2 BAE KT (95%) FIAHRTRZE (5% 10%-
15%) FR FIIBFAIX G HERFEE (R 4) o 5K,
R T T R A —; TEMFEGE KT,
EELRFEE n BEAH X IR ZE 3Rk /N 78 95% B fF K
-, MXTIRZEVEE 5%M, 1 SEEHIR 2 SRR A B R
FEECN 77, 64, [FIER, BRI HOREHh i) S R AR RO
73, 62, AIffiLHEt 6 PR IERRII TR R R, M
TR BVBUF I ROR,  RIASHE 70 L3R PR E 2
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Table 4 Reasonable sampling number of soil nutrients under the
95% confidence level
ANTRARRT 1R 22 T 6 B AR

SRAEHTIA] FHh Eizt7N Reasonable sampling number
Sampling time Test field  Index under different relative errors
5% 10% 15%
SOM 72 51 34
AP 51 23 12
] AK 10 3 1
TN 49 22 12
NOs; -N 77 63 48
AR NH,/-N 70 47 31
Heading stage SOM 57 41 28
AP 47 26 14
2 AK 27 10 5
N 41 19 10
NOs-N 64 59 52
NH,-N 50 29 17
SOM 67 41 25
AP 49 22 11
AK 73 53 37
! N 51 23 12
NO; -N 66 40 24
R NH,;'-N 65 39 23
Ripening stage SOM 49 28 16
AP 55 37 24
AK 53 33 20
2 N 32 12 6
NO; -N 50 29 17
NH4'-N 62 52 40
2.3 ¥HENW

TIRFR T E RS EE IS R 5. A
1 SFEHL NH, -N e 7 2 RECN TR, R &
TN TR BIRNERIRIE A . KRS IREEH K TE 15
FEHLE TN 4184 0.000 1), UiBH AR i A NI
FEEAI BN FAGE 2. 6 PR3 & E AL TE ]

N 0.097~5138 2 [A], MKEI/MEIUH NO; -N. NH, =N,
AK. AP. SOM. TN. SOM. AK. TN. NOs-N fjHt4>
REUNT 25%, ULHIAR R HAA A I A A O, A1)
AR FEORASMMEEZER; M AP (36.591%) « NH, -N
(49.980%) HAHEEM 25 [AIAHSCME, 45 /PRI BE ML AR
FoHILEEH. AP IARFE (59.45m) #:K, NH,-N
(41.69 m) K2, FRUHH BITEERIE R A A77E 2 8] H A
Kot

HFEHA 2 SREHL IS TR R bR A Y T E R B N
ORI, MWIEGHEKRE, SR EIEZ TN
KE/NEFHN TN, AP. SOM. NH,-N. AK. NO;-N.
AK FI NO; -N (¥4 2305 58 39.555% 28.393%, £
A SR INE, HREFRS RS /N T
25%, HASRZIHI 2 RIAHIME . S48 bR AR FE B/ B R AR
& NH,'-N. AP. TN. AK. NO;-N. SOM.

KNG, 1 5 FEHL SOMLAPLAK.TN.NO;-N.
NH, -N %48 hn8e 4 2053518 0.091%-0.184%- 0.277%-
3.138%- 1.502%-. 3.536%; 2 ‘SFEHLSIEIRER 4 R E5)
9 8.346%- 1.702%- 1.159%- 1.382%- 0.155%- 0.133%.
S AEATT A B A BA S & RECEZZ N, BN T 25%,
KEEMWOR G LIS 0 & B SHENRRE, HEHLE
BRI 2R sz e 4 FH JRDRK » 33 BH RSG5 (KRB IR R DD
THEFR oy A AR S P AR R, BN G
W MEAR. FRREMIRE. EHEACTE /EARET.

2 FEHI I 23 (AR A Y B AN T BB, 770 48
SOM. TN KRR FERN, FEZ LRI R Z N FE ST
oM, MRS TR AP AK. NO; -N. NH,-N & i[5
THANLPER R ER o BRI KT RAERIPE 6m, #fE 1%
1B P A DX 3 A AR B 240 77 78 25 ) R O 1 o

x5 TEFOIMNEREFTERBRERSH

Table 5 Optimal semi-variance function model and parameters of soil nutrients

KAENTH] FEHD sehn 6 mx6 m 12mx12 m
Sampling  Test " Hidrfl e e 2 Herfin Eef = >
time field Index Nugget Cp Sill (Co+C) Col(CotC)/% Range/m R Nugget Cy Sill (Cot+C) Col(CotC)/% Range/m R
SOM 0.100 155.500 0.064 2051 0.953 3.80 116.00 3276 1939 0745
AP 68.900 188.300 36.591 59.45  0.990 67.80 175.90 38.545 4023 1.000
| AK 5.000 661.700 0.756 1197 0.909 47.00 1017.00 4.621 2134 0.647
N 0.000 0.097 0.103 716 0352 0.00 0.08 2.736 1884  0.559
— NO; N 700.000 5138.000 13.624 1821  0.899 670.00 8 470.00 7.910 2219  0.832
Hea'gi'ng NH,N__ 1276.000 2 553.000 49.980 41.69  0.641 1910.00 9930.00 19.235 91.00  0.858
tage SOM 13.000 218.800 5.941 6781 0975 0.10 201.10 0.050 7063 0982
AP 2.800 125.300 2235 1152 0542 10.30 131.50 7.833 2119  0.691
5 AK 977.000 2470.000 39.555 2572 0.983 166.00 3087.00 5377 2249  0.558
N 0.014 0.099 14.503 1177 0.899 0.00 0.10 0.971 1418 0.965
NOs-N  1860.000 6 551.000 28393 33.54 0976 310.00 5949.00 5211 1418 0.508
NH,/-N  9.000 939.000 0.958 716 0443 33.00 1151.00 2.867 1418 0.546
SOM 0.100 110.400 0.091 3733 0998 17.40 147.70 11.781 2539 0342
AP 0.200 108.900 0.184 1141 0674 5.60 127.20 4.403 2106 1.000
| AK 100.000 36 050.000 0.277 11.16  0.585 100.00 47 140.00 0212 1419 0.484
N 0.003 0.096 3.138 1268  0.949 0.00 0.10 1.471 1419 0.800
" NO; -N 0.500 33.300 1.502 8.66 0431 2.80 37.65 7437 1950 0371
Rﬁiiﬁg NH, N 23.000 650.400 3.536 716 0.643 24.00 798.20 3.007 1930 0.696
- SOM 2.250 26.960 8.346 10.05 0330 224 1339 16.729 3991 1.000
AP 2.700 158.600 1.702 11.00  0.544 18.00 446.90 4.028 7572 0902
5 AK 330.000 28 470.000 1.159 716 0.350 560.00 11 370.00 4.925 2163 0978
N 0.001 0.080 1.382 10.65  0.369 0.00 0.04 6.988 2483 0350
NOs-N  0.030 19.310 0.155 948 0523 1.50 34.00 4.412 8747  0.865
NH;"-N 1.000 750.200 0.133 881  0.665 20.00 1.002.00 1.996 17.94 0361

T HEEET 1SR 6mxom MRS T 1 NH, -N AR 0si,

F AR AR ER A B A BORAE Y

Note: The NH; -N under the 6mx6m grid of the test field 1 at the heading stages is an exponential model, and the theoretical models of each index are spherical models.
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2 FICRFEIEE, Xk 3838 0 et O 22 R e

1 SR NH, N (BRI N BRIRAE RS, 397
SOM. AK. TN. NO;-N S EA G EI 2= MAH G, AP
WRIH B A A 2 A A DG, SR () BE 38 K AE B AL AR
Wag, NH,-N G R/E08/N, BAMEIZSEMESHE, B
AP SMEFEEI R 2 SRR/ NRAE R G, &R0 1R
PRIV AR AAE, SOM. AP. TN. NH,-N [
& RHNINT 25%, BB M AK. NO;-N 4
EY 8 G LY S b ey A PR A e I
25 10) [ AH S B B R R B /N o B 3 3R A R
TR, ORRPERG, (REFRCAACAERIRE A,
Bedr 2 H<25%, EAMHIFMEREL. WA KR4 25
ZEAE 0.065%~34.177%5HE N .

xo6 LTEFRSD

oS =N
EET

P ORRBERIER )G, 2 Bk 355 248 S s B i
RIS BRI, SOM. TN HIH 4 RECFIAFEEESHOR
RABRATA,  RREMIAK 18] 2 LA rh 4 2 1R M S ()5
MESFROMEFE S . 22, 12 mx12 m A R0RE ) BE AT HY .
2.4 ZFRNHSELE DT

Kriging i {8 1 #ERE 7 2180 58 SCAIEREAT VAR
SPEITRZ (ME) B30T 0, BRI 2 T ) JE i o4 5
FRuEAb 5 R1% 2 (RMSSE) BEIT 1, By 2 TibR
HER 22 R ER S, o SR 3 R AR AR A BT
LA A IR, SR EW (R 6) , &FRSTEIRN
ME ¥Ji#aT 0, AT I HUNR 2208 KT HAB R4,
RMSSE 45T 1, UBFEEE S . i, Kriging f{H
AT 1 S B L3 TR 53 43 AT S PRV, 2 AT {E .

B4E(E 3 XA IEL R

Table 6 Cross-validation results of spatial estimation of soil nutrients

SEAEI ] FEHL SEY T % % Mean forecast error FrtEALI /iR IR 2 Standardized root mean square error
Sampling time  Testfield  gopM AP AK TN  NO;-N NH,/-N SOM AP AK TN  NO;-N NHs-N
S 1 0.041 0.091 -0.078 0.003 0.225 -0.361 0.975 1.068 1.044 1.103 0.954 1.099
Heading stage 2 0.019 0.169 -0.185 -0.005 0.154 0.168 1.024 1.105 0.977 1.022 0.952 1.103
A 1 -0.088 0.123 0.128 -0.002 -0.022 0.064 0.969 1.045 1.071 1.000 1.067 1.000
Ripening stage 2 0.054 0.195 0.177 0.004 -0.028 -0.001 1.008 1.116 1.085 1.096 1.047 1.094
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Fig.2 Contour map of soil nutrient distribution at the ripening stage
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Abstract: Crop productivity depends mostly on water management and soil nutrients in the cultivated land. Taking
Caoxinzhuang farmland in Yangling as the study area, this study aims to provide a sound basis for the layout of field nutrient
monitoring facilities, in order to investigate farmland soil nutrients. Two sampling places were selected, concurrently named as
test field 1 (farmland) and test field 2 (farmland), respectively. Specifically, test field 1 was newly reclaimed wasteland,
whereas, test field 2 was the cultivated all year round, mainly wheat-corn rotation. The selected field was divided into
12 mx12 m nested 6 mx6 m plots, based on the soil nutrient samples collected in the topsoil (0-20 cm) of different fields
during the growth stage of winter wheat. Classical statistical analysis and Geostatistics with Kriging method were employed to
explore the characteristics of soil nutrient variability. SPSS22.0 software was used for the descriptive statistical analysis and
normal distribution test. According to the Cochran optimal sampling quantity calculation formula, the optimum sampling
number of each nutrient index in the field soil was determined.GS" software (version 9.0, Gamma Design Software, USA) was
used to perform a spatial semi-variogram analysis of soil nutrients, and further to adjust different model parameters for model
fitting, including determination coefficient R>. Kriging interpolation and cross validation were carried out using the
Geostatistics Analysis module in ArcGIS10.5. Sufer software (version 13.0, Golden Software, USA) was used to represent the
spatial variation of parameters, including the soil organic matter (SOM), available phosphorus (AP), available potassium (AK),
total nitrogen (TN), nitrate nitrogen (NO; -N), and ammonium nitrogen (NH,-N). The results show that during the heading
and ripening stages of winter wheat, the variation coefficient (CV) of total nitrogen (TN) <10% in the surface soil of farmland,
indicating a weak variation, while, the CV of soil organic matter (SOM) and available phosphorus (AP) were between 10% and
100%, indicating a moderate variation. There was a strong variation coefficient (CV) >100% in the available potassium (AK)
and the ammonium nitrogen (NH, -N). The nitrate nitrogen (NO; -N) changed from strong variation to moderate variation
during the ripening stages of winter wheat. The optimal spherical model can be achieved in the semi-variable function model
of soil nutrients. It infers that there were some differences in the spatial correlation of soil nutrients at different stages of crop
growth. The nugget coefficient of soil organic matter (SOM) and the total nitrogen (TN) were less than 25% at two growth
stages, indicating a strong spatial correlation that mainly affected by structural factors. There was a relatively large variability
in the quick-acting nutrients, including the available phosphorus (AP), the available potassium (AK), the nitrate nitrogen
(NOs -N), and the ammonium nitrogen (NH, -N), where the nugget coefficient was between 25% and 75% at the heading
stages of winter wheat, indicating the significant role of random factors. At the ripening stages, the nugget coefficient of
quick-acting nutrients was less than 25%, indicating the enhanced spatial correlation. When the sampling interval was
expanded from 6 m x 6 m to 12m x 12m, the degree of variation remained constant, while the variation coefficient difference
of each index fluctuated within the range of 0.04%-59.48%, except for available potassium (398%) in the ripening stage of test
field 2. In each index, the difference of nugget coefficient fluctuated within the range of 0.065%-34.177%, while the spatial
variation distribution remained basically consistent. The 12 mx12 m grid can be recommended for the topsoil nutrient
sampling.
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