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Spatial variation and reasonable sampling number of soil nutrients in
southern China hilly and mountainous regions

JIANG Ye-feng', GUO Xi', YE Ying-cong'?, SUN Kai', RAO Lei', LI Wei-feng', LI Jie',
WANG Lan-ke'

(1.Key laboratory of Poyang Lake Watershed Agricultural Resources and Ecology/Academy of Land Resource and Environment, Jiangxi Agricultural Univer-

sity, Nanchang 330045, China; 2.College of Foresiry, Jiangxi Agricultural University, Nanchang 330045, China)

Abstract: A total of 2 398 soil samples were collected throughout Xingguo county, Jiangxi province, for detection of
the contents of soil organic matter (SOM) , available phosphorus( AP) , and available potassium( AK). The semi-variogram
parameters was used to analyze the spatial variation characteristic of soil nutrients. Random sampling at a fixed ratio was
made based on the ordinary Kriging method. Ater a certain interval was achieved based on the absolute value of root mean
square error, the reasonable sampling number was studied by dichotomy. The results showed the coefficient of variation de-
creased in the order of SOM>AP>AK. SOM, AP and AK contents presented moderate spatial dependence and small range.
The reasonable sampling number of SOM, AP and AK were 1 366, 1 170 and 1 690, respectively, and sampling density
were 0. 044/hm’, 0. 038/hm> and 0. 055/hm”, respectively.
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Fig.1 Sampling sites in the farmland of Xingguo county, Jian-

gxi province

1.3 ®WRF=*E
1.3.1  H38 8 240k AH IR HLR 7 vk 1 DL STk



570 o9 &b 2 W

2017 4F % 33 % 3 M

[18]~[20],

1.3.2 AR AxHmE FHH ArcGIS10.2 B
AL 54 o AL R B 100 A4S 3630 A5V K A B X
Lo, H A DL 2 L] (80% ) 0B A7 il BUAE Ay A% 2%,
I 7 36 e B 4 3 X RS A AT A A, T S X
DU B AR TN (B 53 S0 A e /0N Sk 5 PR A 3 F D ¢ A
B, B0EAS [ SR AR A5 IR 5 SO 1Y) 25 S
(] BF A 2 — > FLBOCRE R X ], SR B — o ik
XA R 1) DX T) AN BT 14 A7 53 50 DA 2 5 B BURE 28
DI R 22 (RMSE ) 2 25 1 4 XHE /N T 0. 2 Al
P RBO(R?) KT 0.8 Sy JI K T I00KS J 140 A o
T Ik BN BR O 20 S SRFE R, A
AR B LR 2,

72 X 8][4, B] Eoet §9 N
BLC=(4+B)12 el v B

RMSE, RMSE,

4C=4 v\
I | RMSE ~RMSE, |>0.2
& -
=
y

izl

CHI & RHR>0.8

|C-B|<20

B2 Za#kniEE
Fig.2 Schematic map of dichotomy

®1 XEELEFSNRRESIT N

Table 1 Descriptive statistics of soil nutrients in Xingguo county

2 HR5Hr

2.1 XEE#HTIEFSNERES TS0

4B T A SR A IR E S T LR 1
HEHR)Z T AT AT A7 R0 R R 2 (E 53
5k 14.97 g/kg . 18.06 mg/kg il 101. 68 mg/kg, #%
FRERS R -3 4 % 43 o3 b e, H IR HILIE R g
9, AR =, AR Oy =, AEE A
BOFIBRME 22 AT AT, A AL ST AT R0 o3 A AR XT3
A TR ASCER o3 A AR T L B L

AU 35 22 BAOR i 35 ZR 880 mT AR HY 3 b 3385 40
REAFEIES A, B RE(CV) R S8R
()23 (A AR SRR M CV< 10% I 59748 S 10% <
CV<100% A H 4848 5344, CV = 100% B 5% 42 5
PE, 1 AT, 3 A ISR A8 S5 R A S
AR Sk AR S R BT R EBNIMR IR A B> 5K
>k A
22 ARBEHTHEXRSHTEATRHH

AR S PRI R A 1 R 2 B) AR S Y A
AROT X 357 43 J8 Mk AT 43 ] 4 {E AY JE
U AR S R A AL T DA B AR R B
SEMIEGE, WEESHEGER ERR AL
I (<25% , FEPRNIRZS FIAH SN ;25% ~T5% , 4%
23 [AIAHOCE 5 >75% , 559 25 (B ARG ), WA (E AR
U HH B AL B 3 5 | R Y 25 1) S5 o ok Rl = A
YT, B 2 IO B SRR A B Y R R, 1 4
A BT A 500 I AR P 4 Ak 34 T B
HRHA/NT 25% , 2843 000 m A4, i+
AT LT AT RO RSO 1 25 ) A DGR |, 25 ()
A B R EL A /DN, AT DATE PRIE RS BE A 1 B0 &
B MU 3 Fh A R RAE SR

I fE 3 4k

PR AR5 B A

R FEAEL (me/ke) (me/ke) (me/ke) (%) W i 22 5 i J3 28
AL 2318 14 970.00 14 900.00 4 420.00 29.53 -0.11 0.08
SO 2284 18.06 17.70 4.15 22.98 -0.05 0.23
PR 2 294 101.68 101.00 12.57 12.36 -0.05 0.16

23 TEFSAERFHHE
T SEXT LA SR AN A URE RO 45 R 5 100

ANBUERE ST B/ N AR SR (LSD ) A 7 REAS
o K58, S BN [R) URE 8T T {45 52 B (B 9 A S
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Table 2 Semivariogram parameters of nutrients in the soils with different number of samples

e 1 X e 5% 7 2 0] 728 S 0F 50 14 e B J3E R T £

BR: £ KA LAY PeiME EHHE BN (%) BFE(m)

HHLB 2218 S 3.24 17.76 18.24 3217
1774 S 3.27 17.34 18.86 3193

1419 E 3.02 17.11 17.65 3058

1135 S 3.18 17.01 18.69 3299

908 E 2.98 16.87 17.66 3 000

726 S 2.85 16.45 17.33 3 054

AR 2184 S 1.59 16.03 9.92 2 810
1747 E 1.43 16.18 8.84 2 806

1398 S 1.44 17.17 8.39 2812

1118 S 1.80 16.60 10.84 2788

894 E 2.46 17.51 14.05 33 074

715 S 1.97 17.65 11.16 3 058

A 2 194 E 13.23 140.10 9.44 3 853
1755 S 11.77 138.77 8.48 3691

1 404 S 10.81 135.79 7.96 3558

1123 E 12.33 139.70 8.83 3 550

898 S 13.12 137.72 9.53 3555

718 S 129.40 170.05 76.10 47 968

S FRERIRITY B Fon 8 BUs R,

AT BILJBT 1 1 5 AR a5 2 T e i 22 55028 Ak 1
B CUEBRE S A/NT1 4190 FE S 407 R iR 2
Z20% BT (AW ShIE FIITE 0. 200 ¢/keZe T, A &R
BkF 86. 3% , FHAET B 45 5T L) L R o Hi 78
FEA DL B b 1L OBk - 398 BILSE ) 25 8] 43
R MM PR 1350, ¥ iR 22 Bk
WEJE ETF, k%] 0. 283 g/ke, M H T HBEIR 22 VL L,
PRI 5 A AL J5T >R A 801 B DX TR A2 Sl (1135,
1419),

A RO 0 35 7 R 1R 22 RN e 3R B AR
FCYEEE R T 1 3984 B 05 AR 2 BAR
TSNS It (RIS TEAS BEYE I 2 N U6 R
7E 89.7% VA I, (HEEHLEE T REEIT 1184 H A5 A5
I, #5977 A% 22 B S Y D A 0. 200 mg/kg, P
AT RO R B 2 DX ) Ry (1 118,1 398)

AR SCRR 0 4 7 MR 1R 25 RN R 3R B AR
BN SRR T 718 A5 MR 22 H B R IR
FE TR, UG RECAE AW | 150 I S50 7 A
MUK BEXELLORIIE . 456 RAEELL 755711 404
(3575 B 22 FNEL G 2R B, o RO SR R 000 B o
X [E]E M (1 404,1 755)

R 1A B LB IR 0 RAEEL, BC: — o iE 45
TR RABEE 1 1 XA PR A TR 43 B ML B
FEXE(1135,1 419) 2R HU 2774E M58 14— 50 05,
DL A 3 i 2 i B HULE R %R 809% F1I
IREAEXHERZZ 0. 200 g/kg ly FLBR  7E1R 22 A0 40
PR /0 SR A A, B 2 UG A, A5 3101 277 .1 348,
13661 384 4 >4 55, HAUG R ¥ 001 0 83.1% |
80. 6% .84. 9% F1 84. 7% , ) i MR 5 TR B S 7
WIAHZE 0.241 g/kg.0.285 g/kg 0. 180 g/kgHl 0. 185
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Table 3 Kriging interpolation precision, LSD test and ¢ test of nutrients in the soils with different sampling numbers

R B FAEEL bS] ¥R WA REL P {H(LSD ¥u4) P R (¢ K )
AP 2218 B2 2.356 0.897 0.582 0.633
1774 E& 2.418 0.880 0.672 0.711
1419 E& 2.481 0.863 0.539 0.589
1135 E& 2.639 0.807 0.608 0.647
908 & 2.613 0.823 0.420 0.468
726 & 2.956 0.660 0.732 0.752
R 2 184 ER 1.661 0.922 0.986 0.987
1747 & 1.688 0.916 0.986 0.986
1398 EZS 1.760 0.897 0.920 0.924
1118 B 1.868 0.880 0.961 0.962
894 E& 1.919 0.844 0.827 0.829
715 E& 1.939 0.837 0.750 0.753
PR 2 194 EA 5.074 0.921 0.910 0.919
1755 E& 5.170 0.913 0.870 0.883
1 404 & 5.349 0.897 0.860 0.874
1123 & 5.616 0.869 0.964 0.967
898 EZS 5.710 0.859 0.994 0.995
718 E& 7.724 0.448 0.511 0.476

A RAE R B E DX E) 2 (1 118,1 398) ik
BT 258405 1 A0 s, DA A B AR s i 1 5 iR
RIS R EE LA BB 80% Ty RBR , 7R 1% 2% A i
Bl A DI /D SR i, B 2 N34 m - AT A 2] 1 258
1 1881 170F11 153 4 A~ 434, HAbl & 250550
94.4% 89.3% .89. 9% il 88. 4% , 4 7 ik 25 54
TR AR 2 B 22 0.031 mg/kg., 0. 112 mg/kg.,
0. 515 mg/kgH10. 472 mg/kg, F B T7 MR iR 2
PR, PERBEERETRBEH, £1 153/
1 170/ SR B 35 05 MR a5 2 3K B AR i (IR AL, 5 4235
HEARL I 3 O AR R 25 2 25 5 0. 200 me/kg, B
TR A R HURE 3 (B I A7 — A B A A,
eI B T XA AR O R R 2= A s
P E AN RE R AR — 0 T & A S i) A
WREBUE 1 170 4,

MG Hf E X A (1 404, 1 755) HEHL 1 580

YERSE 1A, DL Bl g i i B AR iR 25
e, LA AR B 80% AR 22 45 % {H AH 22 0. 200
mg/ kgl FERR, AR 1R 25 SR VR B D82 SRR A, I
Z AN, S E] 71 5801 668 .1 6901 6797l
17115 A Z 40 i, LA R EC 08 90.2%
90. 2% .90. 8% .89.2% Fl 92. 1% , ¥J I Ml 25 54
A B 4 WA 250,023 mg/kg. 0.221 mg/kg.
0. 153 mg/kg 0. 343 mg/kgfl 0 mg/kg, AL )7
R 1R 22 Bt 5 A A B il T 218 T LA R AR
R TR AR Y G R A EUE 1 690

AN

7o

24 ARABHEHTIEFRSNZTESH

R T AT RIS A A BER A A A
KAE S 23 (] 3 A R AR, E— 20 U0 B 5 R AR S Y
BRI FE A . il T A dR e A S R B AR
Z )42 18] 43 A DA B B AT A 28 T F R X a5 22
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FHLBCRAE S 84. 91% Y b X TMAS FEEFE 0 ¢/kg
F 1.5 ¢/kegZ 0], F 50 79. 89% Ity b DX TR
£ 0 mg/kg® 1.5 mg/kgZ [A], M E A 86.35%
A4 1 DX FRNORS FEAE O mg/ke ] 2. 5 mg/kgZ [A] , iX &
65 B A R A S R A P o DB 58 2 b AR
14 DX 35l FT 8 A2 Fr e b DX 3 | SIS0 Al 7 o %
R R R TR | A AR Fr b i X 3%
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Table 4 Pixel statistics of predicted errors of soil nutrients in Xing-

guo county
ER:LE BRZEVEH Gocs HE(%)

FHLT (g/kg) 0~1.5 273 144 84.91
1.5~4.0 44 326 13.78
4.0~12.0 4216 1.31

58 (mg/kg) 0~1.5 256 980 79.89
1.5~4.0 57 686 8.61
4.0~10.0 7020 2.18

A (mg/kg) 0~2.5 277 765 86.35
2.5~8.0 39 840 12.38
8.0~21.0 4081 1.27

3 47
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