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RN ESAM T T IE R = E S ARES R A RETEN”

Fogml, TEF, HEFIZ HIRAK]

A dbI7 RpERA AR S TR, 41 750021; 2 7 E A% 540N E ARG .G, 411 750021)

& O YRR T R e R A3 R AT, AP HT AN IR 2SR Gt . bR . Bt SR MR ) e Y 25 5
T AT 2 ST EURE I S b R AR AR 1 T BT e 2 3RS 92 1, SRAIHL T2 FIBOMI B A oxt H 3R d . FLBREE . HRMK & 559
FRPEURT pH, HLSR . FIAEMEEL . AR . . . 2. . AR, . A B R GEE R A 4y
AFHESEAT TAHTEEA M . G5 R0H . A1 T s e 222 £ S 7 1.07 ~ 1.52 g/em®, HI[FF/K 50 18.18% ~ 31.16%, &L
FLERBEA T 33.60% ~ 49.83%, TAYFLERBETE 26.67% ~ 36.43%, ALTATFLEREE N 5.6% ~ 17.00%; I hEbmit, &, #ooE s
R, HARFRAERAAF PSR REMMBEEZ A, MR E R B, Bk 3 pH B2 & FHk(P<0.05), H
SR MTPEER NS R A R R 0 3 T A 3 RIS AL (P<0.05), 2RI ML BT HAL 3 A
HI(P<0.05), A% & BB FEE HF B 2 T TARH AT (P<0.05), HARTIL IR 22 FAN B35 HIFEKE . SLBRERAE
TEILBRE RS A LA A SRR Bl . TR/, BE. pH. SR, TIAEE SR AW B m L oAt
TS 2Z AR, HABE MR 25 1) A A AE UM AN . . BP9 IX - R Z A AR R (IF) E B T R KE, 38 pH FIEHLER
SRR AR T, EGE TR | R AR S R R SRR R T KT

KR . POTNEMD s TIEERALRRE IEIETIPRMY; A Sr T

FE 43S S151.9; X825 XERFRERD: A

Spatial Distribution of Soil Properties and Evaluation of Fertility Quality of Yellow River

Floodplains in Yinchuan City

YU Lujial, WANG Cuiping® 2", MA Haijun® 2, YANG Huaigiu!

(1 School of Biological Science and Engineering, North Minzu University, Yinchuan 750021, China; 2 Ningxia Grape & Wine
Innovation Center, Yinchuan 750021, China)

Abstract: To elucidate the spatial distribution characteristics of soil properties in the Yellow River floodplains in Yinchuan and to
analyze the differences in soil properties among different land use types, 92 soil samples were collected from the cultivated layers
by homogeneous sampling, soil properties included bulk density, porosity, field water capacity, pH, electrical conductivity,
salinity, organic matter, total nitrogen, total phosphorus, total potassium, available nitrogen, available phosphorus, available
potassium, nitrate nitrogen and ammonium nitrogen were determined and their spatial distribution characteristics were discussed,
meanwhile soil fertility quality were also comprehensively evaluated by geostatistics and fuzzy mathematical methods. The
results showed that soil bulk weight was of 1.07 — 1.52 g/cm?, field water capacity of 18.18% — 31.16%, total porosity of 33.60%
—49.83%, capillary porosity of 26.67% — 36.43%, and non-capillary porosity of 5.6% — 17.00%; soils were alkaline and with low
nitrogen and phosphorus contents. Forest land had the best soil physical characteristics, the pH of the abandoned land was
significantly higher than that of the cropland (P<0.05), electrical conductivity, salinity and ammonium nitrogen were significantly
higher in the fallow land than in the other three land types (P<0.05), total phosphorus significantly lower in forest land than in the
other three land types (P<0.05), and available phosphorus significantly higher in cropland and abandoned land than in forest and
wasteland (P<0.05), while the other physicochemical properties were not significantly different among different land use types.

The overall spatial distribution of field water capacity, total porosity and non-capillary porosity were larger upstream and smaller

OFEWH . TE K A6 X H SO AR H (2021BEG02006) ¥ Bl .
* @ IHAE# (wangeuiping@nmu.edu.cn)
EZ I FHMEO00—), %, W mFA, W-EFsRt, FENFAEYIELSEPFR, E-mail: yulujia2000@163.com
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downstream, but opposite for bulk density, pH, electrical conductivity, salinity and available phosphorus, meanwhile the spatial

distribution of the other physicochemical properties were irregular. The average value of soil integrated fertility index (IFI) was

from the middle to the lower levels. Soil pH and inorganic nitrogen were the factors dominating soil quality indicating soil

fertility can be improved mainly by improving pH and nitrogen content.

Key words: Yellow River floodplain; Soil physiochemical properties; Soil fertility evaluation; Spatial distribution

2020 4F 6 H , MUV B ABic e T H AR
BRI BT R IE A A S P 22, S T I A
XEREIRTL T RS, Gaafet R 38py . Wiy S | W
XIAH, AR IR AELFA , GBS R
B RIREETA I, 85 ) d e s T s A A AR R
Jo e R R AT XM T e e Y i e B Y A
WS, XHTEWT AR S AT B AR L.

T A FEVT I A K AE R R B IR A
T RART P N T3 2 (Rl AT, e B A S AR
eI RSO E i 7 W L - L (Bl @ ] i B A B3
DI, R TATIE K SC . IR A A A A AR F A
BIX, XHUOKIAE | gD KL . AR YREE
FHAEEMED, BT FE SR S50 B s
PR, A S i i) - 9 I A3 () 0 A REAE S T
MABZB TIFZEE M E, W, PSR E
3 R 150 B 6 5T = A W b AN [ - b R 2R R
() K SCRRPE RN HEURL A TR FRIE HEA T T 15T 5 JA)
2B SE T BB 5 R 4+ R O S0 K i
W+ HER AR A LA K R shs 22 5. e T,
TR AR B VD | Wi KUK I E 2 X 5, (7]
A 7 B 2R 5 R R RO A P A E B AT o H R
TR KT B KA R SR
AR E LS E 2T T R, IR T 0
FI LA o Jin S0 ] 7 5 Bt 2016—2020 4T 14 7K Jiit
AL HEAT T AT, R B e TR B R KA A T
Ye o LR EI T H BOK TS YA FER AL T BB K
P& . Shen ZEUIR Zhang S5 # ) * H BLS | #E X+
HeE SR ST T . KBS A RS IR AT
N5 X A B B R TR . XB
A A5 MR 5E T 7 B 5 | #HE X A 2 Eh 5 A IR A5
WE, Rucs i m et 7 s, R,
WX EERIFSY R 2 S i 7 B B T Sk v - SRR B B
R, X IS AR X B 2, LA DL B T W b 1
B s 18] 43 A1 BAE g S VA 1

BRI T T MR TR, AR S,
HR IR AT AR A BTl AR AR A i AT b A S
RGRA . KIERFE I REREAR . HET, T i
LR A S R T A R R ST A T X T B AR T

07 7Y 0 ) 2 A TR A, AR PO S v 1 -
GERMUA R |« ARSI AR R A PR R Y 2=
[E1] 73 A1 AT BE 5 46 75 - S o 2 ) 2 [ 20 A LA S5
Wi PR 2R o A ) ) R 2O S 3 MR AL 7
S HE U B EL B R N R T i B A B 2 )
3 AT AR 1 SN T 09 2 A S AV T A e - S o
AROCEATHEE S FET I, APFFE LT =)
e W BT SEXT R , G5 e T TR 7 05
A e TR - S S [ SRR, S A
B PEAT S M, DAAS T AR AT 5T X e o i )
MR, BN T BT 4 A KR . LB IR T R A
A sk R AR AL, B AR AR 2
PRAP ORI i e 2 et T X SR I 54

1 #R57EE

1.1 HRXHR

AF 5 DX 1| T 6 e 3 A7 1 37 B [ 9 X 4R
JITTZAM, HbIRAEE A 106°12°E ~ 106°34'E, 38°7'N ~
38°40'N. HT 4R 1| Bt FH 5o (i A1l X 5 R 28 5
A, TR S5VPE ARG, g R i, KT
HOMERIX, R 4ANB@NIX, IE S 83.8 km,
A7 BT B 21% Yl bR R BT 1 387.33 km?,
XN FATIE , R, HEREMER, ks A 1
109 ~ 1 116 m, Z X AL TIE PN R HLIX, T8 i
T RAME X, HAT SR KB SR RE, ST
PR, WE/DMET, ZZRER, FFRIER 8.5°C,
ZAE- YRR 212 mm, FR/K B2 AR AL FAE PR AR
¥R, BokgER7E 7, 8. 9 =4 H, 5 L4
FK Y 61.6%, AEYIAHXHREE 57%, 7 K&l
2 862 mm, HAE[MKEERY 105 5, I FH 0,
HER L, R R L Wt HETEEH
S RAT TS . B (CE R RKARS . oK. K
AEVEY) . MRHLCEZERAEIRR . VDR BB R
ZEVFNIE HFHb (2019 4F RSN IR T D)
1.2 H#mRESHW
1.2.1 RESCRE T 2022 4F 6 H LEAR )T A
BRI RGE LA, EEBEZ 2 000 m B34435 1 %At
X, 3 E 92 ARAEX(E 1), Hobbk, Fikh . #f
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HiFTIR B RAE X ER it 4300 26, 8. 15, 43 4~ #E
BARFEX, BrRMEEEY G, A SRR
0 ~ 20 cm 12 B3RS, IRG ISR Mo 8

B2 kg ZEATBEANAR R aRAe, T - s b 2 s iyl
JE o PRIE AT 7 2 iRR B, 7E 7R+ 38 ~ 40 5, 47 ~ 92

st . e . B AR Bk R A X R ok 10,
3. 3. 33 . TEBARFEIXR)ZE LA SRR AT
P sh Al A 100 cm® 2R TR AE HHERE L, RERIR
FEH 5 cm, BASREEXEEH 3~ HHEREA,, R
£ 14T A Iy 3R Jo 0 2 R i o SRAE RIS R

I 49 AREE A B LY IVEFURRE G, o RE RO B S S RS R
z 106°20'0"E 106°30'0"E z
! ! &
A -
& &
z z
F
z x i £
=3 = Hi J §
S0 (47 Mz o IBfHE &
AT iﬁgﬁk ™
Y/ fem K IE
Jil | ‘7 km 3 A
106°20"0"E 106°30'0"E
1 HRXS5RELE
Fig. 1 Study area and soil sampling sites
1.22 Kt SRR JIEUONE L HEA T BRI s 2 A e A,
ﬂ@ﬁﬂm@%mﬁoﬁﬁf%ﬁﬂ\ﬂﬁ%ﬁW&, 1.3 ®WHRAE
HAb ST, #iﬁﬁ%; 2 mm § fﬁ?):? ACUKFRIRAT 1.3.1 IR BT Y A ) AR St o B Hgeit

F5E AN A A 5 — %ﬁE%M+FL
2mmﬁJﬁﬁﬂ%mL%%$&Tm$ﬁgﬁME\
R A 2. B A AU R R S Y
WE . 2% (RHERASHT ) B, SR E S IRA SN
P e A AL BT, B Ak E A A,
HCI04-H2S0, T b —4AE6 b b 1 %E 455, NaOH
AR O BE T I A 40, BRAFE B HCTk I A
A, NaHCOs IR 25 BBt bb o 750 5 A 250 . NHJAC
2 KGR TR A, AR K R L
5 1)illE pH, HRFMLOK BRI A5 1, &
filh HL 5+ R { DDSJ-308F) i H 36, i ik (/K o
w1 5 nliE R, AR #EAEM KCI

S TR AR SRR, BT 25 R, AT LS AT

FE X HEVE R A 25 (R A8 52, 7R0f 0 - S EURE R H Rtk

17 Kriging 7 [a]4 (B i HAT 5122 A4 FH 81 LA 0k -
1 N 2
y—mZ[z(Xi)—Z(XiJrh)] 1)

i=1

.y FoRMIFRIEE b h S A0 2508, h hasih)
I Y oR = | P R NIy = =9 U MU E S € =0 RO O 5
H s Z00 M Z 0 +H e 0 (8 F B 22 R Bk

B ERR . milr . BB,
132 SEHE s A 25 5 VA 98 AR AL E /Y B E

PN FE AR S AR A i T R AL ) £ PPN AR B i
F o DR B oA Xt e A ) P o A A R PR T
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DRHEH AN e g - HERE H PN b, i L3R 2
AL T oy, FTLAH A B 4 A HLE
TR R it R IR T R 255 BN 4R
PREGATSRIUNE | RGeS, ABFFERE T 5
pH. MR AT . AP AR B
R W R B AR N A
12 MEEE A SRR G b H AL TR . ih

T b LA AR B TR — 5, WOt 45 395
FRA T — MRS, SR FTT 6 A LA M 4
S RHOE U A TSR RO, AR N
W =% /X )
s WOl TR RRRORCE s %, WSS ER S b i
FRZ M Z R T ; S X WA A REOT
WL, RBFFERIT I TRORUE L 1.

x1 TRERITFNMEFEXREERNE
Table 1  Correlation coefficients and weights of soil evaluation indices
EilR pH  HSE  FAEMH AR BmAE A & 2 AREE EE ESAE . BEA
M ZREE  0.262  0.356 0.351 0.480 0.476 0484 0461 0.330 0.387 0.356 0.222 0.302
L 0.059  0.080 0.079 0.107 0.106  0.108 0.103 0.074  0.087 0.080 0.050 0.068

133 HEEREZESITOEIRR SRR EZ A i
TR VAN A b X - AR AR T i A 0 A ) LS
AR 4IRS, Bt AAE R AL 1 23 18 AR,
BRSO TR AR AT — i B A B SR e
e R Y AL (/RS S S 2 PSS R
Foaka, AR A EAEMMHET, BRI
hEr R S BSRE s (A 3N(3)), HARIF iR
S TSR BB (AT (4)), AP TEAR AR/ IME AR K
EAE N BRI I . xo(R 2). J38b, ZEHIA
WFFEIe), pH AR JE kA5 (R 3).

0.1 X 2= Xy
f(x)= 0902 =3) 4 X < X< Xy (3)
X=X
1.0 X< %
0.1 X< X
Fx) =4 292X g X <X<X (4
X=X
1.0 X = Xy

1.34 HEEFEZGFNITE O RIES R
PO b A0 ASCE A SR B 5 RS AT ) 4

(IF1), HEASAT:
IFI =§n:wi x f, (5)
i=1

LA n HBERFEG wi M | ADARTFRIBGE; f
M AT RSB . IFLBUE A 0~ 1, HAE Mo
L, R
1.4 HiEE

K JH Excel 2019 #1785 fi ik 42 it ; >R JH SPSS
22.0 Xf AL M BT i 1T Kolmogorov-Smirnov iE
oAk s, X AFFG IE S 5 A 5y B s R
Minitab 2022 #1755l HAF & ES 04 R
Pearson ¥k X} 4 8B AL PR i i 47 AH O 40 b s R
One-way ANOVA 2% A [A] FH 1 28 #4133 2 Ak Pk
AT 0T 20, IR LSD it fT 2 E i,
BEMEIKF N P<0.05; SR GS+9.0 43 #r . # L
SR ) B 1 T 22 R BB R S 24855 R ArcGIS
10.0 £ B9 IX 5 RAE L SR A Kriging 4% e 47
ke L IEEAER S - LRG0 )15 5
(Integrated Fertility Index, IF)%s[a]43746 & ; R H
Origin 2022 Z: il T ik .

®2 HREMREEE

Table 2 Membership values of soil evaluation indices

fBhr SR WA AVUR AR 2R el 2an AR R SR TSR
X1 0.1 0.2 2.7 5.6 0.2 0.3 16.0 18 37.1 2.8 14
X2 7.9 26.3 30.6 100.5 1.8 1.2 25.1 68.8 5015 13.8 110.7
*x3 pHHREEE
Table 3 Membership value of soil pH
pH <6.5 6.5~7.0 70~75 75~8.0 8.0 ~8.25 8.25~8.5 >8.5
B E 0.5 1.0 0.9 0.7 0.5 0.2 0.1
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2 HR59H

2.1 SRIITHE M R R

NG 4 TTLAE H AR T 2yl o b 28 22 - 4 5
1£1.07 ~ 1.52 g/em®, H 8]+ /K 15 18.18% ~ 31.16%,
MALBREE /T 33.60% ~ 49.83%, BAILERETE
26.67% ~ 36.43%, B LB N 5.60% ~ 17.00%.
T4 pH By 7.8 ~8.92, HHERGIM: . HEgERTE RS
HE R 5.91 g/kg, JB T HE G L RIS ES
R A bR AEO), X R | T T 3 R A
FRAEAT AR 4, b, AP & R U goK
e, e AR ST S R T YUK,

SR WA TSR T RYOKT . NER
AREE, HERE. MILBE . BELBE . pH
MR AT, HERRI IS, Hih+
BRI T AR R . A . BALBRE . pH Al
SRR R U, LA AW A i, LAt 2R A
{14 s B B A TEAEL, 3 08k A D o %o 4500 - 8 B Ak
AT K-S IESS AR, BRESES, HAabyHr:
JRI A IEZS A A RRAE | 258 S5O0 VA7 4 B ) i
HIESM R pH, AHLUR. 8. WA, A
RO RS A S, A b M T R A A
5, XFRRE A IE A 50 A 0 35 b 50 2 47 x5
Johnson. Box-Cox A8 fifi HAF & IE &4 F-AIE

*4 TIRBAOMBRIEA M ST

Table 4 Descriptive statistics of soil physiochemical properties

L He/MA PN - ME Frif2s 78 5 FA(%) T 2 353 Bl Az e
2K H (g/em?) 1.07 1.52 1.31 0.09 6.84 -0.02 0.84 54K

FH )45 7K 22 (%) 18.18 31.16 23.83 2.92 12.27 0.67 0.20 -
SFLBREE (%) 33.60 49.83 42.30 3.68 8.70 -0.23 -0.24 -

EATLIREE (%) 26.67 36.43 30.88 2.41 7.81 0.21 -0.72 -

EEE LI (%) 5.63 17.00 11.32 3.31 29.27 0.17 -1.18 -
pH 7.80 8.92 8.44 0.24 2.79 -0.03 -0.54 -

L 5% (mS/cm) 0.05 7.94 1.96 1.86 94.87 1.399 2.142 Johnson
btk (g/kg) 0.16 26.27 5.91 5.42 91.70 1.179 1.067 Johnson
HHLIT (9/kg) 2.72 30.62 12.23 5.27 43,07 0.73 1.09 -

B (malkg) 5.60 100.45 48.97 18.78 38.35 0.005 0.526 -

2 A(g/kg) 0.21 1.85 0.69 0.33 47.54 1.22 2.243 -
2 (a/kg) 0.31 1.16 0.72 0.14 19.86 -0.623 1.963 PO
44 (g/kg) 15.98 25.06 20.26 1.68 8.27 0.291 0.369 Box-Cox

530 (malkg) 1.80 68.80 21.47 14.57 67.84 0.746 0.153 -

A (mg/kg) 37.08 501.54 184.60 83.80 45.40 1.126 2.358 X4

A (mg/kg) 2.79 13.80 4,52 1.56 34.42 2.75 12.714 Johnson

A& (mg/kg) 1.43 110.71 18.09 20.63 113.99 2.325 6.198 XA

e DL K-S KegsiR Sig>0.05, MRMIEZS 3.

2.2 AREIAHEER B R

M2 5 AT, 4 Fh bR 3R T (E R
1.22 ~ 1.37 glcm®, HfH B 35 K F H Ath ] 3t 28 A
(P<0.05), Fichh . B FE B 1 5855 ok S H 2%
SR E(P>0.05); HIAIFF/KHTE 21.06% ~ 27.28%,
A 5 2 T A 2SR (P<0.05), Fid . Bt AN
IR Ml 1) G Wb 3 22 5% (P>0.05) ; A FLIREEAE 37.05% ~
46.46%, AN[F] S 2 [H] 2% 57 1 3 (P<0.05), #kitb
BH /N T Al 2 A | b 58 3 O Tk b AR B
o, SFiESARE; BESIBEE 28.89% ~
33.09%, b T gk (P<0.05), S5iEHk
b2 AN 3% (P>0.05); dEBELBAELE 8.44% ~

14.44% , 57 M AR b 5 3 T Rk M A AR B M (P<
0.05), Fehb S5hkHh . #hb SR B 2 0] 22 70K 3
(P>0.05).

AN[E FHHZE A Y + 358 pH 7E 8.29 ~ 8.50, 14 J& i
PEA 3, IR AR W T HE L (P<0.05), HoAth M
R Z A 22 5 A .35 (P>0.05); LG AL PEEh Al B
BARSEITE 0.71 ~3.1 mS/em., 2.29 ~9.27 g/kg .
3.67 ~5.19 mg/kg. IRBHHICAER (TR ST E>6 glkg), H
b FH i) A v BE R - (AT ER B i 2 ~ 4 glkg) Y.
BASAS REIR A M B 5 T A B i 2 78 (P<0.05)
MRHE . FEHh . B2 ) 25 55N 3 (P>0.05) . ARl
Hi 2B 4 & BELE 0.60 ~ 0.77 g/kg, 1@ T =44k
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S, MH I AR T A 3 Fh I 2R AL (P<0.05), iRk
M b RN b 2 [A] TG 3 25 S5 (P>0.05) s A RIOHE
HB7E 9.53 ~ 28.20 mg/kg, HFHbALEHHELE T 9%
IR, ARHLFNTE H AL T DU K, B AR A
F T AR LRI 37 i (P<0.05), #FHb 5B Hb . A 55
M2 8] TG 3% 25 5 (P>0.05); AL & &4 10.88 ~
13.36 g/kg, BEARIIALF UK 2R & E A 0.60 ~

0.76 g/kg, RHFFHLAL T IOHK-, Mt 5 kb A
J& T HYOKF; Bl & S e 41.32 ~ 53.06 mg/kg, Ab
THYUKF; SE&RTE 19.78 ~ 21.01 g/kg, *{AY)E
F =K SR & 7E 132.10 ~ 223.38 mg/kg, #F
HJE T = G0KF, AR HEHLE T 90K, Siil)E
T—ZKF; SRS RAE 11.87 ~ 23.38 mg/kg, #Hi
FLR AL (>20 mg/kg) i TARHB AT HL(10 ~ 20 mg/kg) o

x5 TEMABARTIIIBUM R

Table 5 Descriptive statistics of soil physiochemical properties of different land use types

BLElR ey L Bjiee: Hib IEH
7% (g/cm?) 1.22 +0.01b 1.30 £0.03 a 1.37 £0.03 a 1.33+0.01a
HH [ 457K 12 (%) 27.28 +0.38 a 22.81+1.05b 21.06 £0.81b 23.14 +£0.12b
SALBREE (%) 46.46 £0.29 a 43.96 £1.11ab 37.05+1.20 ¢ 4123 +0.28b
BEILHE (%) 33.09 +0.31a 28.89 0.8 b 29.55 +1.39 b 30.62 £0.36 ab
EEAFFLBRE (%) 1347 +0.19a 14.44 +1.28 a 8.44 +0.68 b 10.72 +£0.68 b
pH 8.48 +0.08 ab 8.31+£0.07 ab 8.29 +0.05 b 8.50 +£0.04 a
H1 52 (mS/ecm) 0.97 £0.45 b 1.11 %030 b 0.71+0.11b 3.10+0.35a
AL LR (9/kg) 3.03%127h 3.14+0.82 b 2.29+0.24 b 9.27 +0.94 a
F LT (9/kg) 10.88 +1.76 a 12.73 +3.05a 10.93 +0.96 a 13.36 +0.69 a
A & (ma/kg) 41.32 +7.99 a 43.27 +9.40 a 52.42 +3.03 a 53.06 +1.16 a
2% (g/kg) 0.60+0.10a 0.73%0.19a 0.64 +0.05a 0.76 0.04 a
21 (g/kg) 0.60 0.06 b 0.72 +0.03 a 0.77 0.04 a 0.77 0.02 a
44 (g/kg) 19.97 +0.58 a 21.01+0.83a 19.78 +0.32 a 20.45 +0.23 a
A 5 (mglkg) 10.14 +3.14 b 9.53+251h 28.20 +3.62 a 28.03 +2.60 a
B (ma/kg) 195.28 +34.42 a 223.38 +49.15 a 132.10 +17.26 a 188.18 £10.80 a
BAA (mglkg) 4,04 £0.16 b 4,14 £0.58 b 3.67 £0.08 b 5.19 +0.26 a
T A& (mg/kg) 11.87 4.8 a 1458 £7.37 a 23.38£7.90 a 20.22 +2.93a

T R R F/NG PR R R —F AR [ 26 B 2 [R] 22 53 . 2% (P<0.05).

2.3 TEEAERIERRZ EAAEX Y

Xof 4511 T o 0] 4 b, - 9 BRI SR AT A DG 43
P 6), 45 REW, Wt X LA T S HA -y
PERT R IR RIFREE R A GO R, 5 B ALBREE AR
REURR, 1£-0.827, HEFKES BALBE ., B
LB S0 B 2 E A 56 (P<0.01), SIEBEILIEHM
KRR, 5BAEFLBE WA C R BRI 0.817,
SALBE S BAEFLBE . AR BELIE R0 R IEAH
X(P<0.01), X H5HE AT, dEBESLBES pH.
HLAER . A EER S AN R UG, pH. B
NIRRT R A A IE ARG (P<0.01), A
MU, &R, &8, 28 . AR, SR
e 2 ] SR TR B A I AR DG, AL S AU
KA EKIE 0941, FLR 50242 R 5w AN
0.816, AL SHf#A N 0.813, KA., &4,
AR R R S R . A S R S
Ao E BN EE EMI(P<0.01), X5HE XA,

24 TEBEUMRZETRESHIFE

2 T5 2 PRBUR A BT 9T X P AR 2 () AR 53 25 44
P E LT H 7 GS+9.0 Hr b A 721 )y 25748 53 s AL A5
HR AR5 277 FlERe /I | A G FR 00 K D DU ff o e A
7 2% RBURI RN S S AR T S 0T A - 3
R I 7 22 RBUB T e S8 7. HRIFREK
i, AEBESLGE  ATE TR BE A 2. R
RATGHRBRL, BESLKE | SR AHSEAN G
TR, LA A BT G BB IR, pH B
SAHIEL A TR 25% ~ 75%, HEITE H AR ZE
AR gL [RIE R R B0 P 45 Ay 23 a) E AR G
HAe tEApERMREEIESHEILES KT
75%, AT LAHEWTRADL PN 3RO BOH A [A) S BT A
JR A . IR A AR FEYE L 120 ~6 770 m, 4%
TR S ] A AHODCTE A FE IR R 22 5, BRASHE
MK . BALBE . AR BRANER/NT
IURE (BB AL, FLA 2 300 - AT ) A8 AR 34 T HBORE (1]
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Table 6 Correlation coefficients among soil physiochemical properties

BE O HER

SALEE BESL AREE

PH SR NE  AHLG WA

2R & 2 AXEF EN EEA

K E O BUE fLRE (e p
Hif)+;  —0.786™
K
MFLpeEE —0.827™ 0.783™
L7 -0.300" 0.817™ 0472
BEE
EBEFL —0.701™ 0275 0.767™ —0.203
BEE
pH 021 -0.028 -0.239 0.159 -0.381"
mS#% 0155 -0.014 -0.259 0.103 -0.363" 0.522*
APk 0143 -0.013 -0.26 0.099 -0.360" 0.512" 0.968™
HHLF 0167 -0.03 0033 -0.199 0182 -0.144 0.304" 0.241
WiftA —0.225 0.089 0.006 -0.083 0.067 -0.223 0.388™ 0.333" 0.813™
4% -0159 -0.034 0037 -0.202 0.188 -0.243 0268 0.23 0.941" 0.816™
4®s 0052 -0.128 -0.11 -0.247 0.058 -0.290" 021 0.159 0.763™ 0.775™ 0.782™
4B -0.043 0149 -001 -0.277 019 -0.274 —0.115 —0.103 0.516™ 0.323" 0.558™ 0.300"
HuwE 0097 -0.154 —0.292° -0.159 —0.209 —0.001 0.548™ 0.501™ 0.556 ™ 0.698 ™ 0.528" 0.776 " 0.026
WRE  -0.285° 0.226 0212 0.061 0191 -0.026 0.298 0.252 0.568™ 0.524™ 0.557 " 0.369"" 0.433™ 0.328"
piAA 0208 0.043 0.089 -0.139 0199 0122 0.339° 0.330" 0271 0.375™ 0276 024 0051 0192 0.141
A -0.024 -0.084 -0.119 -0.189 0.004 -0.292" 0.111 0.152 0.245 0.399™ 0.388" 0.458™ 0.328" 0.376™ 0.209 0.255
F7 TEBUMRFAERHRERERREBXSH
Table 7 Theoretical models of semi-covariance function of soil physiochemical properties and related parameters
PRAEE T AR ] M iy WEEAEHE HRIEREL B 227 J5
Faxiiy BRARAEAY 0.0146 0.1182 1450 87.6 0.355 5.58%10°3
HH [ 7K o FE AR 1.3 9.12 120 85.7 0.168 25.7
LB BRARAE Y 0.95 13.94 1450 93.2 0.302 96.6
EAFILER e AR A 1.42 6.277 2684.68 774 0.125 25.7
e BB AR 2.07 11.77 4560 82.4 0.161 69.5
pH BRORAAY 0.0174 0.0588 6770 70.4 0.494 7.35%10°*
L e AR AL 0.157 1.040 2702 84.9 0.380 0.132
AR Eig gk 0.147 0.970 4410 84.8 0.517 0.0615
EERiING BRIEAAL 2.200 28.740 2720 92.3 0.083 322
TR 4 g ¢ Rl 49 366.9 2940 86.6 0.100 30486
e BRIEAAL 0.0085 0.112 2440 92.4 0.040 5.34x107
B0 BRIBAEA 0.063 1.055 2480 94.0 0.219 0.0813
e Eig g 0.0001 0.00127 2130 92.1 0.054 1.91x10°7
A RO BRIE A 75 208.6 2110 96.4 0.041 4778
AT BRARAAL 0.0027 0.0427 2230 93.7 0.043 3.28x10
HEASE AR 0.077 0.887 1440 91.2 0.040 0.147
HAA [ e 0.0393 0.2056 467.65 80.9 0.051 4,07x1073
SR T B UL e 5 T B A T 1) 7S 8] 3 A REAE R, TR/ AE . pH. HARRAIAT

A5 Kriging #H{EZH ArcGIS £:il%

ECI i

23 (6] o3 AT (8] 2) AT DUA 1, IR KR BALBEE

AR BA FLBR AR =S

(] _E f) S A A 22 B BF 5 X
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T (gfom’) Ml A (%) STLIE (%) BAFILBUE (%) HE T LB (%)
o 2 oy 3116 o 4083 oy 3643 oy 1700
L 07 B 1518 L3360 B 26,67 563

5% (mS/em) R (e/ke) ATHLIT (2/ke) 2 (gkg)
L) 7.94 - 26.27 - 30.62 - 1.85
005 B 016 EHn B 21

it % (mgrkg) £ (k) A% (me/ke) 4 (g/kg) A (ma/ke)
o 10045 o 116 — oy 25.06 oy 50154
560 31 L 80 B 1508 3708

A (mg/ke) A (mg/kg)

B2 TI|BAMRTESHE

Fig. 2 Spatial distribution of soil physiochemical properties
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GAREOIFL, 25 R (3R 8)K W] A 5E X IFI 7£ 0.28 ~ 0.84,
EIER 0.46, IFI NS S5 RECH 20%, J& T rha5as
5o P 3 Ay I FH A5 3 - 48 0 i PPAN 8 A X Rz 14 2 3R
JR AL R TR B R, RO T & TR 46 B (R 2 A
5% DXL AR 30 1 7K o AT A AE AR bl L i o7
BE, pH M EYSE RN, 228 0.23, HICh
SRS, FWEA N 0.24, P pH, 54
RS U A ST X A 395 it A BIR 1 A7 o DA B
LF, ST TR AR B 2 300 RSN, Ui AR
T 2 Y ¥ ) - SR 3 AR A1

# 8 IFIi#ikgit
Table 8 Descriptive statistics of soil IFI

WH mME RKRE CPRE X BERRE(%)
IFI 0.28 0.84 0.46 0.09 20
pH

s

KL09 r’g S

TS

e W bR

e E i

B
B3 BiEGRBEHESILE

Fig. 3 Radar plot of membership function values of soil evaluation
indicators

ST IX L HERAFE, DL IFLE RS, R85
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9 I Ghfs i FLBARA A 1.08%, TTAFEAT (5 Het
4 65.21%. #Ld IFI (B2 B 504 B (] 4)RTLAR
HAEZS[A] B0 IR . R/ N 2 A REE o X
WFFE XA PR \FI B TR 2R 7 255001, 4528
F AR FH b 2T 2 1] 22 5 AN f 35(P>0.05)

3 Tt

WHEINK, HERAEANT 1.0~15g/cm®, Hfl

®9 TRENFRXIS KL

Table 9 Classification and proportion of soil integrated fertility

index (IF1)
IFI >0.7 05~0.7 0.3~0.5 <0.3
BB F17KF e R4 hag 7
BB 1 55 2% I I I v
L 51 (%) 1.08 28.26 65.21 5.43

IFI
- 0.84

028

&4 IFIZE2%HE
Fig. 4 IFI spatial distribution
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