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O R 10 ASHEEA S £ BT SRR, 2ERAE 0 ~ 20 cm 1JEFES 200 4, W T L pH. AL, BEARA.
R . SRR . ACHPESE RIS e B A, BT ArcGIS 1 Kriging IR B 4T T REX IAE J1 90K 525 ] AR 4AE , R ek
HEJ5 ) Nemerow ZEEHRECGEITEAN T HHEMAE 55K, 2552 Bl BEX 3 2 M P (pH 4.5 ~ 5.5) 14, (5 ik 73.5%,
pH<4.5 HYSRIRPE T (5 L 9.5%; HHLT . BfRAl. AR, HAUE . SSH R nsci M ss & i SRS, PSR L RS E
S 88.5%. 83.5%. 71.0%. 91.5%. 73.5%. 85.0%. MZE[EIGMAHER , SIS rdl 118 pH 8w, AU AEACE B & i i
A X3 R BEAE VIR R R 4 & 400, 3SR PEEGEE & 1t U ZE VLR AT P AR A X U K . 786 X AR ) 22 G468 5000 1.52, H3AE
TG UG, WP REAETKTE. B2, dhifgE X H3m Rt JRa TR KRR R, A DI X575
AR, RS ER EE S H R
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Nutrient Spatial Distribution and Fertility Evaluation of Sugarcane Soils in Menghai County
MENG Bo'!, ZHOU Yifan', YANG Linsheng', PENG Guozheng?, LI Jiaqun®, DENG Yan'"

(1 College of Resources and Environment, Southwest University, Interdisciplinary Research Center for Agriculture Green
Development in Yangtze River Basin, Chongqing 400716, China; 2 College of Resources and Environment, Yunnan Agricultural
University, Kunming 650201, China; 3 Menghai County Agricultural Technology Extension Center, Menghai, Yunnan 666200,
China)

Abstract: The field survey was conducted in 10 sugarcane-growing towns in Menghai County, and a total of 200 soil samples
were collected from the 0—20 cm layer to determine soil pH, organic matter (OM), alkali-hydrolyzable nitrogen (AN), available
phosphorus (AP) and potassium (AK), exchangeable calcium (Ca®) and magnesium (Mg>"). ArcGIS Kriging interpolation
method was used to study the spatial distributions of soil fertility indicators, and improved Nemerow comprehensive index
method was applied to evaluate soil comprehensive fertility. The results showed that soil is serious acid, 73.5% and 9.5% of soil
samples was in pH 4.5-5.5 and pH<4.5. OM, AN, AP, AK, Ca*" and Mg®" were generally high, with the proportions of the
medium and high grades of 88.5%, 83.5%, 71.0%, 91.5%, 73.5%, and 85.0%, respectively. pH was higher in the south, while low
levels of OM, AN, AP, AK mainly occurred in the west and south, and low levels of Ca’" and Mg2+ were mostly in the northwest
and middle-east. The comprehensive soil fertility index was meanly 1.52, belonged to the grade II (middle to high fertility level).
In conclusion, soils in sugarcane area of Menghai are mainly acid and the fertility is high in most regions, suitable for
sugarcane-growing.

Key words: Sugarcane; Soil nutrients; GIS; Soil fertility evaluation
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W, T RERR AR X Y b SR O SR R B, X H R e
e R AR RS S B EE M XY, TR
foe . M | AR R B A 22 5, AR
18 - HE SR 3 TR RIS IS AR TR] o 2 v 2 Tk o B X -
EEERZ RS, R R R R
AHLTT . EURIER, P R R X R ) A KT
PN S0 N S T e £ s 7SN
UL, P EE W GIS Fig it # ik Mas &, /4%
B 7N DI SR 09 23 ) A AL, S o) 0 1
14 - St L B SRR AL T R T R A . AN,
FAREER I GE 241 Kriging 476 (B 5% 75 BUAR
AN A B Il - HE SR I I A AR AL BEAT T RS, AR 4
IHAA 2B 48 BIEA T4 5 o s e DA = g H e
TPz, R R SR R A b R B
TCIEEE R PERE SR ML LS I H B 5 B, A
P PR BT 32 SR A ol 8 £ H BRI ARL X SR i
XF EEIR ARSI TN , 3T IR S 6] A
fib, FRERE IR RIRAL TR, DADhy il g ELE X 4 1
%R SR HEE AL S

1 #MRETE

1.1 THRESLHE

ARRIAWFT 2020 4F 10 H IFE , VEAHF X A0 5 B
WEVEE S | BT . B . B . BhA S | B
B SRS . SRS . WIS FmEL S 10 4>
T REAE 2 B, b, T REAR R R KR P
ES, HUCOhEhEE . BhBTEE . SIS S . AT
HOHE RN 1 FoR, ASIRISR AR RIERE S 200 103
SRAEET, R GPS @i, BRI R 0 ~ 20 cm
TR A IR, BEFREAC A B R ST U EKLR bl
PLIERE 5 SHURE, FERRAR, HUMEE 1 kg /&2
FREA R R i b e - 8. T R S A BB RR 2
A I SE 2 o AR PR B KU RE S = KT, 2
YR ER . /M ASER, ARG )5 i 2 mm
i . B EERS I 0.15 mm 5, 205 T AN 35
FEBRIAE

>z

0 10 20 40 km )

(% 1 T [ 2 000 2 b P 135 2 ) s ot 1 G 95 D99l 28 14 i 1615
9 GS(2017)1267 S RYbRMEM R Hil7E, KB TGE; FR)
E1 #EEEXTIEAMBEESSH
Fig. 1 Soil sampling sites of Menghai

1.2 MEmMBEA%
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i FEAT AN DRI H K AR . 58 pH(dK BT
HIG 1 25 RMHAATHENE ; AL SRR E
FRIREP A B E OMINAAE I E 5 Bl A& 5 R s
PR ; AR S R R R R, %
AN BEE I AE 5 SO B i I 2R ] & TR B 4
WU, KU CREVEIN E 3 ST H A5 A AS M B 15 5 R ]
LR, JEF RO 2 .
1.3 TERSERHW

3% pH 3 S AL . B A . AR
TRALCRR A RIS P B B i A b 1 S R
NN B H R IR bR, TEILER 1, 2,
14 TEFHSZESN

PR B R 45 (geographical information system,
GIS)s2t LA FH 25 (R RAc 40 2 g B, 1 B+ SR pL S e ik
AT 53T AL LA K ik s 2 ) RH SCERHI Y — b i 23 15 8,
ARG, RGuH s H AL A B e v] A 4R s T
HEFR 4323 () o0 A PR AE AR A B AR BE T . Kriging 1
B2 ) D B 5 R T 22 sR B 25 R R A, X
A HURAE 5 X IR T A T A T — oy 02
ABESERHA] ArcGIS 42 £ Ordinary Kriging J5
B, XOFEIX A0 7 TR ARE S A AT, A5
Hozs ] 43
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Fz1 i pH HRIRHE
Table 1 Classification standard of soil pH
Eizg o SRER it SRR rhr o SR
pH <4.5 45~55 55~6.5 6.5~7.5 7.5~8.5 >8.5
F2 TEFRSIRERE
Table 2 Classification standards of soil nutrients
T 4575 e [ LE Jlis AR
A HLEI (g/kg) >40 30 ~ 40 20 ~ 30 10 ~ 20 <10
A Al (mg/kg) >120 90 ~ 120 60 ~ 90 30 ~ 60 <30
A B (mg/kg) >40 20 ~ 40 10 ~ 20 5~10 <5
HH (mg/kg) >160 100 ~ 160 60 ~ 100 30 ~ 60 <30
AP (mg/kg) - >700 500 ~ 700 300 ~ 500 <300
AP B (mg/kg) - >150 70 ~ 150 30 ~ 70 <30
1.5 TEEAZEEEN it n S5 B T AE T bn 5
HREZIFMAELL, TGA TN TE R R AWFFEE A A R ) 2R AR, JERAFR

S A 458 o 1 o AN T SR G i Y 7 /I\T'ETT/FXULHJI (5250
BE X - AT EE B IR J10F, RIIBIERY Nemerow
A TRBRTE LA gE AR

T IENE T HE bR m RPN AR E , — ARSI B 1Y
SHACHRIE, P IS TFE PRI ZR , B AH N 1 45
TR IEIA(S) s —RMRIEER 3 Mk 4 EBUERITFN

PRAEAEL(S) B R ITUAE S48 50 (P) . AWFFER R
Y Nemerow %, HEAT AT 254 ME J1H8 50015 .
FAIFUIE T3 FEEL
P=C/S; (1)

Arpe Py R EEbR | PRI T HRE, P R
Wlizdatr i m , GG C o R ety i Y5
TR 5 S; 0 HIEAPFEAR | BPEM AR (B IE b e
HZ % 3 K 4),

AR 1 ZE AR

P = (P )/ 2% ((n 1)/ n) @)
firh: Pg%jﬂiﬁ%ﬂﬁjjé%n EHG (P WS R
VAR SRR T P07, 2 P3 i, 7E P o 11
WL P=3 315 (Poin)® 9 TSR A 5 45 P I5IE Sy 48

mm

SUOH AR WO IFE IX L LR T T BEA TR 2
£3 LREAIFMERS LI AR

Table 3 Reference standard values of soil fertility indicators

THESE bR PR HEIE(S)
AHLT(/ke) 12.5
T Al (mg/kg) 105
A AU (mg/kg) 7.5
A (mg/kg) 80
ARG (mg/kg) 600
AR (mg/kg) 110

F4 TIEPpH BRI HEH
Table 4 Suggested values of single fertility index of soil pH
pH WAL 5 5(P)

<5.0, =9.0 1.0
5.0~5.5, 85~9.0 1.5
55~6.0, 8.0~8.5 2.0
6.0~6.5, 7.5~8.0 25
6.5~17.5 3.0

1.6 HBIEAESSZITHH

KM Excel 2016, SPSS 21.0 %) Ed it 1 78%

B MEFTT, 3 P>3 B, WAL I8, P=3 BLIN T
®5 LTEEAEHZEH
Table 5 Classification of soil comprehensive fertility
RN 5y T HE TR PEH A
I% P =17 TR T b F K L MEIREARNE IR, ANEE, FEY =i, ARG 0 i PR R AR
%% 0.9< P <1.7 TN T4 T K- HRT, A BIEEAR AT RE R B, VEY T i R A e ]

T % Py <0.9

BN, A

TIERL AL TR . T, AR T O IBIRES, A8 ML JHEdnEkZ

A HHEPR T EH R Z
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2 ZER591Mh

2.1 i pH. BUREERFSIK

M 6 AIAHT, WFFE XA R RN IR
HAmRME@EH 4.5 ~ 5.5 REE 73.5%, HA
9.5% J&T pH<4.5 HysRPRME 4. HHEAVLR &
BT R A AR B R, 5 31.0%, R A A
i 28.0%, A5 IX 3 ML & & SR T4 = 7K
(F 7)o TR A E AL T = AR AKCE I A B
BIZY 5 60%, SR FE . HHEOFIA S R T
B ACE, AT AR S A T 42.0%, (B
A 29.0% B AR Z . BEEACE 1Y & Ak
T R = S R R LU B R R 78.0%, B T
EKV . MRS AL i AR TR R KT,
SRIE 73.5% F 85.0% I EAEAL T AR R DL B4
P, AR HBENRASHR S BE B B AR B Y

B, Hh s AR R AR
2.2 T pH. BIREBERFSHIHEXE

MFE 8 AT, JEHF I pH 53R (- = 0.282") .,
AL (7=0.593"") FI A8 et B (7=0.566"") & 45 5
W E R IR R, 5EIEA VLR (= -0.184"") Al
AR A (= —0.270" ) & b S O ARG E &R £
A LT 557 A (=0.458"") R 20 (=0.220"") &
AR B IR MG, WS S (= —0.147) S i
FRAHL
2.3 T pH. BIREFHZEDHIFE
23.1 HEEpH KA MNE 2 AT, i ELEE
DX+ SRR R AL /NS S 13RI SR, R
SHRZRINIRYE, BAMMELE. 10 S 80h
AL 2 B pH FEIME R, M 5.59, bkt
7 60.0%; SIEEENY pH P EERAL, K 4.90, B
+ 5 AR 75.0%, Rt S R 20.0%.

#o6 mhiFERREXLIIEpH KR

Table 6 Statistics of soil pH of sugarcane area in Menghai

fabi 5 W = FRE%E ERRE(%) i 51 (%)
SRR fia 53R ek Bt aReEME
pH 3.90 ~ 6.50 5.12+0.47 9.25 9.5 73.5 17.0 0 0 0
*7 DEEEXTIERINKR
Table 7 Statistics of soil nutrients of sugarcane area in Menghai
Eizg ) 10 Ml Y + brifi 5 5 A (%) Bl 53 (%)

e 15 [ L3 {[iS AR

HHLFE (g/kg) 9.64 ~ 85.80 34.38 £ 13.65 39.70 280 310 29.5 10.0 1.5
B A (mg/kg) 11.40 ~ 367.00 104.94 + 48.45 46.16 320 285 23.0 13.5 3.0
1 B (mg/kg) 1.70 ~ 134.80 22.10 + 19.80 89.61 14.5 275 29.0 15.5 13.5
L (mg/kg) 26.00 ~ 1 568.00 220.71 + 226.55 102.65 47.0 310 13.5 8.0 0.5
B, (mg/kg) 40.00 ~ 5 120.00 1039.44 + 870.27 83.73 - 57.5 16.0 11.0 15.5
241 B (mg/kg) 2.40 ~ 1 152.00 222.39 + 187.81 84.45 - 56.0 29.0 6.5 8.5

*8 MBERXIEFS/EXM
Table 8 Correlation between soil fertility indicators in sugarcane
area of Menghai

AP BARR AR AR SHMEES Ak ek
pH —0.184" —0.270"™ 0.000 0.282" 0.593  0.566"
AU - 0.458"" 0.220"  0.045 -0.143™

e o FIRTE P<0.01 AKOF-CBUN) L 8 3 ARG

-0.112

0 VA B AR A X A LT B AR A
AT, AL R PR 2 A PR A R 2
LKV, T PG R A P AAIR(A 2). 10 4
SHTMM S HILR S EFYERES, N
42.97 g/kg, FPA e AR AEg A Ol 80.0%;

B A AL & RS, o 26.00 g/kg, H:
PRSI N R 35.0%.
232 IERRA AR L EAEE SRR
AR SR A RS A (] AR R E A R
3R PR AL X R A S R KT E
KT, AL T AR s AR, 10 4> S8
B A A & s, O 135.27 mg/kg,
o v A R ARG | R 85.0% 5 Bl TRAE 1Y LA 2L
SR EAR, Hh 49.73 mg/kg, FH RIS
P52 80.0%.

0T B TRE DX A RO 1 e S AR VE RIS L
Kradu i m oA ka . 10 A S Bl B a4
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Fig. 2 Spatial distributions of soil pH and OM in sugarcane area of Menghai
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Fig. 3 Spatial distributions of soil AN, AP and AK in sugarcane area of Menghai

B R YR, N 38.24 mg/kg, HAPHEAIE
LN HR 75.0%; BhR £ A R S B E
M, o 10.76 mg/kg, HPMUAMRALEH 15
1 50.0%.

B L X - A i SR AL TR FE R K
-, BB B X S TP TR AR R AR RN P AL R R 4 & B
10 /> & B8 B 3B B AR S R E R S, N

405.05 mg/kg, FCHER Al SR AL 1 L6 Ry 85.0%;
B B A & P E AR, O 97.20 mg/kg, H
FRI IR AR S5 4 1 1 5 LR 30.0%.

233 HHIACHRMEAS KA EE BB X+
BRSPS R AR A RRAE DL IR 40 K43 &
TSR SRR, AEART PG O X
TN PR 10 4 S P EIAE  3S RS & 1
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Fig. 4 Spatial distributions of soil Ca*" and Mg®* in sugarcane area of Menghai

YR, M2 108.00 mgkg, Hrhemdsgy st b
bR 75.0%; S HAFN S Stk 4 & i I E AR,
612.00 mg/kg, Fr IR IRAFSE 138 0 bl 50.0%.

FIRE, Bhie B s g & i SR £ &
ACHE PG AL A58 38 4 i X B A v 2 R I K-
10 ™S BP I & P BE S P E RS, N
500.40 mg/kg, HH g4 0 R 80.0%; #hif
AR B B i BB R K, M 89.04 mg/kg, Hh
TRFIRAR A 1 &5 e 35.0%.
24 TEZEERAITEM

JAFE 9 W, el L X A A A S
REURAL, R 1.00, AR BAIRE S Fe KR =, N
295, TIELEHNEIFEECH 1.52, EII5E9h T4,
Ab T A I 37K o BRI 4R BCHE T R R
BB A SR <pH<AC 41k 5 <A 4 R B <A HIL BT <R 5 5 <
AR . TERTA SRIIE T He B rh A DL . Ao . R
BB . AR R AE B M R I IE R BGR B T (P,
=1.7), /R 275, 2,95, 276, 1.73 Fl 2.02, &
FEA AT 2 R 71.4%; pH RIS &0 BRI E
THEHGRF) 11 20(0.9<P<1.7), 4351k 1.50 1 1.00,
o7 A D A2 P8 bR 2 T 28.6% 6

3 itig
R VETREE R, B B X R (pH 4.5 ~

5.5) L A 73.5%, HAU 10% J& T pH<4.5
SRR VE 133, SRR TR 1 SR IR 1 SR
XF AL T . FRATIRER | A s AR R A K
K w AR R H R el A K 4 pH
M 6.1 ~ 7.7, 3t iR 2 S8 e PH B T s e i
FERFLAR RN BERRAS . HIET Y BB TR TR k= 5
G2, DTS 0 R 00 77 2 B ity U O AR YR R R B
458 pH 5 SRALCE R RS e P A 6 ek A S A Bk 2 Y I
KR, RIFEE 1Y pH A A THREGEE SR 40 I HERY
ST EERRMEN R RIRZ 45 H AR
FRLCAC NG , PRI A i Bl B 3G e 18 i+ SRR Ak fin
Flg EEE R IR, A B 4 g ng 3
BRI R A IR R R R A S RS A
x99 HBEEERXITIEEAOGNSEHSH

Table 9 Soil fertility test and structure analysis of sugarcane area in

Menghai
THREEPR  TIME BRI e £ 25 G I i He 8 I 4
pH 5.12 1.50 1.52 T4
HHLF(g/kg)  34.38 2.75
Bf# A (mg/kg)  104.94 1.00
s (mg/kg)  22.10 2.95
A (mg/kg)  220.71 2.76
THAERS  1039.44 1.73
(mg/kg)
ek 222.39 2.02
(mg/kg)
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