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tiEEETIE pH T EX ST A TR TEREE R R

1 5 1 2 N 2% ) 2 3
WA, a0 SdmAl', B ORS, diea”, IRET, SRS, RAES, kI,
n 1*
SRF AL
(1 ZRE R BRI TR ST, BW 650205; 2 mr&EARIMMETIAHR], =rElld  655002; 3 mrA R EFEAEYHA S
FTRIEMTRT, B 650205)

& E: 2017—2020 £ GPS N RAE = A ME T 9 ANE XL EFHZEO ~ 20 em) H3EFES: 6 685 4>, W pH. AHLEE. /K
fEMER . AT, 1B RG2S B R G (GIS) AW RSB FRAYZS M A AR AR R R R, 455880+
pH. BHLE . /KRR . BB AR IR A T 4.16 ~ 8.50, 2.23 ~ 99.93 g/kg. 14.88 ~ 393.36 mg/kg. 2.45 ~ 142.78 mg/kg
F119.65 ~ 991.33 mg/kg, ¥IE T 6.30. 32.83 g/kg .. 125.42 mg/kg. 29.92 mg/kg 1 270.38 mg/kg, 255 RE5 71K 11.59% ., 33.54% .
29.93%., 64.54% Fl 35.18%, YA EREASS . pH ENFEMMRE Pk, BOEEEAAE, AU . AR AR & e b e
BN, PR KRN 70% DL 2Bk, 138 pH 25 A ADCHEESR, AR R AR (A i
HAIRERD Y 55 AU . AKARE R AR 2 0] A AHDGHE P A, AR 532 AARRU O R ZR GHEAE) L R 5Ema s A 20w 25 (1) B AHSGH:
R, ANRHEZERE RIS MESWEERE, w BARSS AR (ELE RN 13 pH 25 MRS, SRR RENTT, mARFIIGRR
FTHEFTAMES I . EERISPE; AU, KA. AR . BT 2RI AR 0, BEPLMEEE, HA AL . KA
A AT EEX FEERR . PV, AR XIBEPERRE . 2T

KR AN RS HIRER RS SRAS; MmEE

FESZES: S15; S572 XEFRERS: A

Spatial Regional Variability Characteristics and Influential Factors of pH and Main Nutrient

Contents in Tobacco-growing Soils in Qujing
YANG Shuming', YU Xiaofen!, ZOU Bingli', XIE Yan?, LIU Jiahong>", WANG Ruibao?, LU Yagiong?®, CAI Yongzhan?,
ZHANG Suhua®, QIU Xueli "

(1 Agricultural Resources & Environment Institute, Yunnan Academy of Agricultural Sciences, Kunming 650205, China; 2 Qujing
Branch of Yunnan Tobacco Company, Qujing, Yunnan 655002, China; 3 Biotechnology and Genetic Resources Institute, Yunnan
Academy of Agricultural Sciences, Kunming 650205, China)

Abstract: From 2017 to 2020, a total of 6 685 soil samples were collected from the plough layers (0-20 cm) of core tobacco
fields in nine tobacco-growing counties in Qujing, Yunnan Province, and then pH, organic matter, hydrolytic nitrogen, available
phosphorus and rapidly available potassium of the soil samples were measured. By GPS positioning, geostatistics and geographic
information system (GIS) were used to investigate the status, regional variation characteristics and spatial distribution of the
above soil fertility indexes. Correlation analysis and variance analysis were used to assess the effects of major factors (soil type,
soil texture, climate and fertilization) on soil fertility indexes. The results showed that: soil pH ranged from 4.16 to 8.50, organic
matter from 2.23 to 99.93 g/kg, hydrolytic nitrogen from 14.88 to 393.36 mg/kg, available phosphorus from 2.45 to 142.78 mg/kg,
and rapidly available potassium from 19.65 to 991.33 mg/kg, with mean values of 6.30, 32.83 g/kg, 125.42 mg/kg, 29.92 mg/kg,
and 270.38 mg/kg, respectively. The coefficients of variation of the above indexes were 11.59%, 33.54%, 29.93%, 64.54% and
35.18%, respectively, showing moderate spatial variation. Soil pH ranged from slightly acid to neutral, which was more suitable

for growing flue-cured tobacco. The contents of organic matter, available phosphorus and rapidly available potassium

OFRATH . T EMEEEA A =R A A AR TR H (2019530000241014) BEHf,
* HIRAE# (nkyqx101@126.com; 1015333785@qq.com)
fEFE R mWB973—), B, amREN, B, Uh, FEASE LIRS RV . BE-mail: 1569885088@qq.com
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concentrated in the medium to the very high levels, accounting for more than 70% of the total area of the study area. The results
of semi-variance analysis showed that the spatial autocorrelation of soil pH was strong, and the variation was dominated by
natural factors (soil type, texture and precipitation). The spatial autocorrelation of soil organic matter, hydrolytic nitrogen and
rapidly available potassium were moderate, and their variations were affected by both natural and anthropic factors (fertilization).
The spatial autocorrelation of soil available P was weak, and anthropic activities were main controlling factors that caused the
spatial difference. The results of ordinary kriging interpolation revealed that spatial continuity of soil pH was good, and the
overall distribution was aggregated. The strong acid and very strong acid soils were mainly distributed in Malong, Xuanwei and
Huize. The distribution of organic matter, hydrolytic N, available P and rapidly available K were irregular block with strong

randomness. The high value areas of organic matter, hydrolytic N and rapidly available K were mainly in Fuyuan and Luoping,

while the high value areas of available P were concentrated in Luliang and Luoping.

Key words: Tobacco-planting soil; Soil nutrient; GIS; Spatial variability; Influential factors

+HEpH, AHUE. A B, UM E
K i B AR, B AR A K & B Rt
B R PRI 3 pH FIFE R HUR I . &8
()75 S R R T s R 2R SR T o i A
-2 752 7 B R Xof 4 39 AT 58 00 ) B S0 o it S
PR A i e L R X I — AN
25 SR AR SR, FEHAL R 2 8] 4 A A SR AR AT
] BE 22 NG5 FY T R 3R (R T L b 2 RS
MARHEZ (A BHE. AR5,
PR X 32 8] RBE I AT A0 2 1) S b 3.
] 5 ol 7 AR - A s ) AR SR T T R
TREMFEE, b EmM L T | “as[E
ARSET R CHH” R R T AR R R, ARG
SCHFFEIRIELY 70 AR, —LERFSE R, 7E B
b, AR AR | FEFFA B A LT AR
SRR T FE B B pH AR R LSRN T (0
W W, M) MEELA T IEEIERE; 7EIX
BB I, A end i A S s (AR R 3 N R
JIR AR IR BT 25 AR R A T 22 5 01005 - R AR/
JEA RS S R IR I S 0] A VA A B
ML HAT, TN pH, AHURKRA . B
B AT SR R R 2 AT g (HAE [ ARIREE
i, S TFESCEAERE 2, MG ERE  REEE
L BEA KN AR, AT 18R AR S A AR
i 1 R i A N i P 3 [T S5 B 0 = O g o
FRor2S AR S 3 R TR TA], (A0 gT4s SR A IX
bR . AR R X, AR R R R 2
8.67x10* hm*, 4EF=MHmM 1.8x10° t, ErPaUEME K
A OEHS, T A 2008 AEREE IR HIE pH A
FEor 0 IR FEARIEDY, R pH. AHUR . AR
KIS S B IS B, AU 20 & s, AL
BPLORTRLES . AR ARUR . ARk, AR, A

BARRA S S R+, AR RS, 28,
A PRRIAT RO 5 AR AR s 25 8 bR A 2 B A 4% 1) S
Oy, A R A SO 4 23 TR AR S R A2 B L
PERZE A, AR o346 bR i 25 (8] 48 SR 250 7
PK 22 FREAIL P R 2R L R VR A A 45 20 o FRR A - 1
FIBUR I o ROA G, Wik, AWF5EE A GIS HiR
Mgt 2z g5 vk, st £ 8 1555 2017—
2020 AFE Y FERARDE | 25 18] S A7 RRAE B AR S 3245 ]
R, BTE RSN IX A5 AT KRR SRS Wit I 2
BEHOR SCHE

1 #RERE

1.1 HAREER

i A X Ak = R A8 AR ER, AT 24°19" ~ 27°03
N. 102°42'~ 104°50'E, VKT 563 ~3 675 m, Hb
b UG AR ) AR T AR, JB AP v ST AT Z U
X, 4EXSRIE 14.24 °C, FEHIHE 800 ~ 1 700 mm,
H R4 1584 ~2 195 h, JoFEHH 204 ~282 d. #Fib
BEIRL 72.9x10* hm? AR R EENZ) 8.67x10* hm?,
P BT, R R AT Rt B
P 2 S 2 S ¢ /2 e S 1P A1) = e s Y | - SN
$r e - 49 T b A3 2, o g T b DA A LR
m, HRER L W BERSUNEN . K
LRAE . ISR SR
12 tEREEHE

2017—2020 AEFEMES T SER . HX ., &
R RERE L USSR VAR, BRI . B R AL
HBTT 9 A DR A B AR M A A A
6 685 1™, TERFAE 4 Oy IE A HT, ~FIIX 4 30 ~
40 hm®> —MNRG HFE, FERE XIS IX 4 13 hm?
LA —NEA TR A HYCRFE S “MEe”
BEAL 5 SCREE 0 ~20 cm BHZ 38, BIBRIRER . Bhe
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GRS A R AR VU 43R E 0.5 kg 247, TE A —
SKAEAITNEE 8 ~ 10 A5 B H R IR & T FE, 2%
IO SR, KT, RS B i R A
i, GPS AR S AAEE | 1K

1.3 MEmMHESAHZ*

35 pH MR A AECOK L 25 01, Vim)
(NY/T1377—2007) "5 A5 AL R FH 5 4% R B 4L Tk vk
ME (NY/T1121.6—2006) U7 oK fif it A % FH B B
I (LY/T1228—2015) M8, A7 kiR AR BB I L (1
HEE (NY/T1121.7—2014)10; 3080 R FH IS 1k 412
KB  E R2
1.4 HEETBEEUFD T RIRAE

MR AR, 148 pH . AP . KR
R ARHAESE 90 R 1 2,

*F1 HEWELIE pH ZR D iRHE

Table 1 Classification standard of tobacco-growing soil pH
Bhr BmAERYE  sRERTE B ik {5k3
pH <4.5 45~55 55~65 65~75 75~85

F2 HEBETEFORSIRE
Table 2 Classification standard of tobacco-growing soil nutrients
Eizgn B v [ A ik PAIR
ML (g/kg) >40 30 ~40
KPR (mg/kg) >150 120 ~150 90~120 60~90 <60
AW (mg/kg) >40 20~40 10~20 5~10 <5
B (mg/kg)  >200 150 ~200 100 ~ 150 50 ~ 100 <50

20~30 10~20 <10

1.5 #HELIE

K Microsoft Excel 2010 A1 IBM Statistics
SPSS 19.0 AfFxf +4# pH J EEFIP TR & mAFE
HATHEATEG T ANEZS /3 A R 56 (K-S K w), XA R
MIEZS 710 I, AT X EC A, AR MRTEIGE

A, PR ArcGIS 10.2 B4 B da b4 124 5 22 Rk
A RGeS 53 (A6 (E (Kriging) A48 il +
HEFE s [ Ay A I

2 ZEREHSWH

21 ITEFSEEHRITHEERERST

2.1.1 -+ pH FH2¢ 3 a1, o i AR AR 198 pH
BIE 630, 7Z0E 4.16 ~ 8.50, TR EAK 8.71% ~
12.84% 9 ME A B (X)) 145 pH ¥I{ETE [ 5.52 ~ 6.67,
N BURARIR Sy 2 2> 5> 6 5> > > 25
SE R>W >0, BRESesh, Hih R X255 Kk
KT, iR R IEIXIAE e | Whigs . BB R 2R
YA 2 —28 ) SRR ME AT HLE Y 20% Ll b
Tk S . PO S e, 43k 58.06% Al
50.57%. M1vE T3 pH 48 K 2050 A 1 i I FH P 55
%%, 9 25.19% ~ 50.24% H17.19% ~ 58.06%, &
A Ak T3 L L 0 AR 7K o

2.1.2 EHEAHUR R 4 T, il T A A g
HHLT S EE R 32.83 g/kg, 7B 2.23 ~ 99.93
g/kg, RTA 72.45% HMH X - GEAHLETAL T rh s
ARG, RSB 9 MEME R LR
EHETEE 27.76 ~ 40.37 g/kg, ZFF 2% 27.33% ~
39.27%, @ TS WSRO : &iFE>%
> I e > > g > o> > Bl R >2508; kS
BV S isR R AN S EE R AR, H
il BL X 2 ) 25 S ik W 0 3 K (P<0.01) 0 PRS- EL 145
APURERERS AT, SPFEEEREAL,
26.57% SEHTEMRAIRARG ] ; Hofth B XA P 7E s Al
Wem g, 43d 2230% ~ 42.28% . 22.52% ~
59.25%, AHLBALTHEEKF

*x 3 HEELIEpHHKIHER

Table 3  Statistical information of tobacco-planting soil pH

X3 KL A bR o 2 gl SR (%)

75~85 65~175 55~6.5 45~55 <4.5
FagES 685 6.23+0.74 aA 435~1791 7.46 30.97 40.57 20.90 0.10
Sy 547 5.52+0.63 bB 426 ~7.54 0.26 7.19 50.24 38.72 3.59
% - 449 6.67 = 0.72 aA 4.16 ~ 8.06 14.55 50.57 25.19 9.57 0.12
Fifi R 978 6.22 = 0.66 aA 428~17.73 425 31.40 46.43 16.03 1.88
PN 780 6.66 = 0.58 aA 476 ~7.87 6.40 58.06 28.53 7.01 0.00
iR 700 6.20 = 0.74 aA 422 ~8.50 1.12 35.14 41.43 21.93 0.39
JREC R 685 6.31+0.81 aA 427~1797 13.21 30.13 33.67 21.05 1.94
3 771 6.49 +0.72 aA 432 ~8.26 8.07 37.29 38.62 15.73 0.29
=41 1090 6.41+0.74 aA 4.55~8.37 12.38 32.15 40.23 15.25 0.00
0] 6 685 6.30 +0.73 4.16 ~8.50 7.52 3477 38.32 18.47 0.92

I FFERNE T REFEAR T RR 253K P<0.05 Fl P<0.01 BFHKT-, TR,
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x4 HELEBINRIBRITER

Table 4 Statistical information of tobacco-planting soil organic matter content

XE HEAEL - R 2 gl AR (%)
(g/kg) (g/kg) >40 g/kg  30~40gkg 20~30ghkg 10~20gke <10 gke
SV 685 27.76 £ 10.90 gG 3.17 ~ 65.49 11.01 20.92 41.62 26.47 0.10
Y4 547 37.62+10.28 bB 223 ~79.62 37.20 2230 36.77 0.26 3.59
PR 449 38.43+12.76 bB 5.71 ~ 86.11 50.63 25.22 9.58 14.56 0.12
[G=3 978 29.49 + 8.76 fF 4.42 ~74.96 22.52 26.36 4291 5.34 2.91
5% 780 32.85+11.71 dD 2.53~83.13 59.25 29.11 7.16 6.53 0.00
i 700 33.77 £ 11.49 dD 7.29 ~93.70 35.87 4228 2237 1.14 0.39
TRl 685 31.56 = 9.62 eE 4.78 ~ 83.41 30.75 34.36 21.49 13.49 1.98
= 771 40.37 £12.28 aA 11.18 ~99.93 37.10 38.42 15.65 8.03 0.30
=01 1090 35.64 = 11.27 cC 7.46 ~81.7 31.98 40.02 15.17 12.31 0.00
Eoi 6 685 32.83 +11.01 2.23~99.93 35.10 37.35 19.89 7.57 0.93
213 HOKEER e s Algn, Mg it 1 B R Z 1825 5kt & KF(P<0.01), fifi B 505 ]

HEK R R AR 125.42 me/kg, 720 14.88 ~
393.36 mg/kg, KRR MAIK e, 2 81.38% 4R
e S BRSS9 MR E ORI R S
PIEVEHE 11131 ~ 143.93 mg/kg, 255 2%k 24.15% ~
36.68%, JB THAEZER; Wm RO : &%
SE>E >N # > RS S > S B> B> Tk 2 RS
%S ) - HEK ik A 25 2 (P<0.05), BOAL. I3

2SR, SV OB S e ) R ki i KR
WS B oK R S R ERE, Do, Wik, hiss
SEPFER Y, 4300 63.78% . 61.72% . 57.64%:;
BV E IS A PR AR A g, Mo
60.32% . 47.32%., 44.24%; 43P . il BRI 1 4%
IR BRI, BR= A EL B4 & 35.94%
26.73%. 26.88%.

x5 EEIBABERSERITER

Table 5 Statistical information of tobacco-planting soil hydrolytic nitrogen content

DL = 7N G S S (B2 P AR i Gy A B (%)
(mg/kg) (mg/kg) >150 mg/kg 120~ 150 mg/kg 90 ~ 120 mg/kg 60 ~90 mg/kg <60 mg/kg

S 685 113.89 +41.78 ¢E  16.77 ~218.29 6.59 16.16 43.76 23.61 12.33
Sk 547 111.31£39.35fE  14.88 ~251.06 2.82 15.74 63.78 18.96 2.70
FF 449 14180+ 43.17bAB  18.13 ~306.73 16.83 43.49 33.33 8.49 2.31
RiR 978 119.52£35.88dD  25.11 ~308.12 9.87 18.55 45.81 16.10 10.63
Wiz 780 118.65+39.45dD 19.67 ~393.36 0.98 20.59 57.64 20.46 4.30
WigE 700 126.56 +£35.62 cC  29.94 ~272.86 1.92 21.14 61.72 18.58 0.61
MBS 685 112.61 £33.75e¢E  17.22 ~224.78 6.13 17.6 50.37 18.07 8.81
"BE 71 143.93 £ 3476 aA  46.01 ~279.26 11.04 36.28 44.61 10.70 4.89
HE, 1090  140.48 +34.08bB  18.35~301.83 13.14 31.10 41.39 18.37 3.53
& 6685 125.42+37.54  14.88 ~393.36 7.70 24.52 49.16 17.04 5.57

214  HEEAAEE WFk 6 I, T A AL
B ESME AN 2992 mgkg, 7N 2.45 ~ 142.78
mg/kg, AR T S 7KF, 2k 85.93% 4
TTE A AR S . 9 A B A A o 2
fH4 21.48 ~ 41.00 mgkeg, 77 R 51.82% ~
78.86%, JB TH RmE LS BRI : Bl R>
B> Ey > > o3>3 45 > s P> > B R Bl
R BV e A o o T

(P<0.01), FEERSINRHZESARE, Whis. &5,
TRt R e AR ) 2 S b 3 o A L R I RO 1
RILOIE , B IREE LR s (5 18.55% ),
fib L A 398 RO o A 1 e AR R SR L Bl G o
Feh 52.71% ~ 69.85%.

2.1.5 BEGEsE e 7ol i IR
ErEIIEN 270.38 mg/kg, ZARHR 19.65 ~991.33 mg/kg,
AR R, ke 84.76% A R e AR AR B A
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Go 9 ANAHIEE A S EIE N 22213 ~
385.53 mg/kg, 255 2 EL 24.27% ~ 55.88%, J& T i
AR R EURAR I R« B S>> U s> B>
%> bl B> P>k B SRR oS

[i) - S A B 25 A (P<0.01), LR S5 ik 25
ZEFARE, s, 5. iR . SFREF AR
o 9 E B S AR A GG A, R
R AR S 5, 5 o 55.06% ~ 84.57%.

xo6 HBMLIREAYMIBRITER

Table 6 Statistical information of tobacco-planting soil Olsen-P content

KB HEAREC R AR IR I3 (%)
(mg/kg) (mg/kg) >40 mg/kg 20 ~40 mg/kg 10~20mgkg 5~ 10 mgkg <5 mg/kg
ok 685 26.83+£19.34fE  5.89~129.39 17.14 40.67 29.50 11.04 2.13
Hip 547 3230+£21.06cC  4.13~131.15 29.02 39.62 20.44 9.27 2.14
% 449 37.08£25.58bB  3.37 ~108.71 34.19 29.97 18.24 10.19 8.34
Bili R 978 41.00 £23.78 aA  6.46 ~ 125.60 42.02 27.83 18.29 2.75 9.60
Ui o 780 29.90 +£23.58 deD  3.47 ~ 102.66 21.65 46.06 25.71 6.37 0.72
Wit 700 28.69 + 17.81eD 2.45 ~151.10 20.26 42.49 20.68 10.74 6.33
BBk 685 23.07+15.18 gF  5.33 ~107.57 21.92 41.36 24.66 11.65 0.90
R 771 2148+ 11.13hG  3.24~83.05 6.57 38.01 34.37 18.39 0.16
=1 1090 3090+ 16.33dD  2.95~142.78 13.29 39.42 28.85 16.8 2.14
£ 6 685 29.92 £19.31 2.45~142.78 19.86 37.32 28.75 11.47 3.05
x7 HEELRELHSERITER
Table 7 Statistical information of tobacco-planting soil rapidly available K content
K REARE CFI{HREE Al I3 A AR (%)
(mg/kg) (mglkg) 2200 mg/kg 150 ~200 mg/kg 100 ~ 150 mg/kg S50 ~ 100 mg/kg <50 mg/kg

Eges 685 229.51+£59.92eD 35.84 ~683.33 22.77 48.36 12.41 10.37 6.09
g 547 22213 £ 11591 fD 39.80 ~ 734.15 29.70 42.10 14.65 9.50 4.05
% 449 385.53£97.28 aA  19.65 ~904.27 51.42 33.15 6.91 5.05 3.47
i R 978 23522+ 131.44eCD 31.67 ~ 834.56 26.15 28.91 35.67 7.75 1.52
IR 780 301.70 £99.94 cB  41.82 ~ 875.34 39.11 30.48 13.52 6.36 10.53
Wi d 700 243.59 £ 61.57 deC 24.55~991.33 31.74 29.45 21.43 11.43 5.95
i 685  259.07 +120.01 dC 46.78 ~ 687.19 36.22 28.18 18.51 7.72 9.37
(= 771 318.54£77.31 bB  62.73 ~ 847.56 37.74 25.85 17.16 10.98 8.27
=01 1090 238.13+92.74eC  35.49 ~926.35 27.32 31.51 22.43 12.68 6.06
4] 6 685 270.38 £ 95.12 19.65 ~991.33 32.46 33.11 19.19 9.09 6.15

22 TEFSHNZEATRBUERSHEE

MR 8 AIN, 4% pH RHe A, G HLETAIK
SR E I R R TR, AR . SRR R AR
HAH AR KIEHEERIEHAE, R 51914 0.905 FI
0.876; pH. AMBEABEIEIUSIEXRZ, R 451N
0.612, 0.714 F10.627, +3 pH HHIEELL/INT 25%,
FW 25 [0] | A G HERR , HAR S DL -3 Rk BT . HUE I
SEEFARER R ET; BHEAPIT . AR AR
BUBR BB IE AT 25% ~ 75%, FeWA Has (] [ A etk
HhAE, AR Sl HAR KL RIVE R A I R
PR T 75% , FRWIH 23 (6] 7 A SRR 55 , M iE
BEVESE AR R AR Sl 2 AR . el i R
FE b, 5 R REER A SRR K, AT 2.456 ~

4.368 km, Hr 3% pH BFE i/, WK1 ATDIE L,
3 pH Z [AIESEMAT, BRI RN, RIRAI
SRR I RS e BRI, 0 (pH A
T 7.5 ~ 8.5) 1D, HIHEAHUR ., KR, B
RO . SR A B oA , BELIE R R .+
AN, KA. S Y A X A R
B A R A R A X T AR L B
IR ET UL , 76 S AR DX R T HEA T 43 DX R R s i
JIE, AR DXl ) - 3R P47, A 0 B A B i
TR A

23 TEFSTEATRHEMEE

231 hHER % 9 nl%n, 6 FhISHY 44 pH

o

YIE N 6.15 ~ 6.78, #iiE pH fefm, D3RR, TR
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Table 8 Geospatial feature values of soil pH and main nutrients

T3 Loy A Pedd HEAMHE Hd (%) A5 2 (km) PERB R 5% 2% RSS
pH TR A 0.001 6 0.006 7 23.88 2.456 0.612 6.012x10°°
AHLE Fe A 7R 0.022 5 0.073 4 30.65 3.907 0.905 3.257x 107"
KA g, g 0.0310 0.073 5 42.18 4.102 0.876 2.643x 10
A RO LR AR 0.074 1 0.089 2 83.07 4368 0.714 7.627x 107
R LR AR 0.065 4 0.092 1 71.01 4.291 0.627 1.282x 107

4 m AT

>z

Gl Ll R
e T T X LR - AT RS
LTI HR E?&QHIZﬁFE
2 94 TIK TR 2 P THIX AR %ﬁﬁﬁEﬂm
pH IHLT (e/ke) KIS (mefke)
<45 - < - <
45255 =101-20 = 90~120
5.5~6.5 20.1~30 = 120~150
L8313 900000 —a/ 1 : 900000 =150 1/ 900000
- >85

P f5i)

- TR TBUX FA PR
BT TR gﬁqﬂ:ﬁm‘
S PA T X TR S PATHIX IR

%% (mg/ke) A (me/kg)

m <5 . <50

= 5-10 = 50~100
10~20 100~150

20~40 = 150~200

m=>40 1 £ 900000 = >200 1 : 900000

E1 TEFHEETEALHIRE
Fig.l1 Spatial distribution of soil nutrients

FE3.86% ~ 9.22%, JEEEFARE . AP
AIE i, RO, £FEHENEEEN
29.04 ~ 44.83 g/kg, 755 2K 23.54% ~ 39.05%, ikt
AR SFRERE L R UK R DA R, R IR,
BRI N 117.95 ~ 15921 mgkg, ERRE
21.72% ~ 33.93%, @RS RRE . SR HIEA
BEME N 27.57 ~ 41.43 mg/kg, VIS0 4, B

TRz, AR R, SRR AL 34.93% ~ 79.90%,
J& i R AR R A IS AL A 204.49 ~
312.02 mg/kg, LIS T, Hifltbikz, 4
i, 2852 REL 25.04% ~ 51.01%, J& s Eu%”xo
BAORE, B RTER . AR . R
B O AVURAR, ARE . HUS A
FA 2 T N S S

ii%%
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Table 9 Statistical information of pH and main nutrient contents in different tobacco-planting soil types

4 pH AP (g/kg) JK S A (mg/kg) A5 R 5 (mg/kg) B (mg/kg)
il FHEH: BHRA FEfE: BRR T+ BT FEfE: BRAR T+ BRR
brifE2E  B(%) i (%) bR 5(%) brifE 2 5(%) PrifE 2 (%)

213 6.15+025d 3.86
W 6.78+0.57a 922
20+ 639+042b  6.28
BRL 634+039b  5.99
KL 627+048c 7.23
LKA L 6.72+061a  9.08

3471+ 8.17¢  23.54
3746 +1025b 27.36
29.04 £11.34d 39.05
38.49+£12.06b 31.33
3527+949¢ 26091
4483 +1092a 2436

125.15+42.46d 33.93
159.21 £36.71a 23.06
117.95+30.15¢ 25.56
14592 +40.27b  27.60
131.44£3834c 29.17
154.57+33.58a 21.72

3148 +£14.73¢c 46.79 204.49+10432f 51.01
3495+£25.62b 7330 251.37+8491c 33.78
4143 +£17.45a 42.12 312.02+78.13a 25.04
36.84£12.87b 3493 271.56+92.47b 34.05
35.72+£28.54b 79.90 216.78+65.24e 30.10
27.57+£20.98d 76.10 234.71+113.56d 48.38

232 LHEFM HI 10 AT, 2% 28 i 3% pH
BIEN 6.15 ~ 6.84, WML pH f&fm, LA,

AR5 BB 7.93% ~ 18.57%, AFAEFREE . HHEAHL
FE LA+ f, AP AN, AR - A
28.54 ~42.57 g/kg, FH R 4.45% ~9.27%, JEH5E
SR, BHOKME R ERE S A, B R,
AN T+ e 4 104.27 ~ 131.61 mg/kg, ZFHE

$23.14% ~ 40.89%, FH AR SRR, AR
PIE N 29.16 ~ 41.49 mg/kg, VATIE R, i+
B®AK, SRR 39.75% ~ 55.71%, JEhEESR, +
SEBUR AR IE N 164.91 ~275.46 mg/kg, LIREL i
B, R, R R 36.50% ~ 73.62%, AER
PR o FHE - AR+ BRI 2R SRR 1 i
2 A

£10 FETERMTIEpHIAETERZSSELITER

Table 10 Statistical information of pH and main nutrients in soils with different textures

S Hb pH ALK (g/kg) KR A (mg/kg) A %W (mg/kg) B (mg/kg)

M BRFR FHIE:  BRER T BRR FHIE:  BRER SR+ 5 7

b2 (%) b2 (%) b2 (%) P22 (%) b2 (%)
Wit 684+127a 1857 2854+127e 445 10427+3256¢ 3123 29.16+13.46f 46.16 179.25+93.18¢ 51.98
Bt 643+051c 793 4136+£2.62a 633 112.38+41.82b 3721 3871+2027b 5236 193.67+10229d 52.82
it 6.15+092e 1496 35.16+1.81d 515 113.59+29.31b 2580 41.49=17.81a 4293 164.91+121.41f 73.62
EHE 626+08le 1294 4257+2.09a 491 131.61+3515a 2671 3585+1425¢ 39.75 237.12+86.55b  36.50
FEit 6.54+095b 1453 37.23+£345c¢ 927 109.52+44.78c 40.89 3251+18.11d 5571 21538=111.94c 51.97

BEit 637+072d 1130 3948+191b 4.84

127.45+29.49a 23.14 3027+12.63e¢ 41.72

27546 £81.37a 29.54

233 AMEEE @R L ATEL ASREREX A,
AR R XS 3SR Fr B AN ] PR S 5
FHEAHLT . AKEER LT 5 pH. AL
IKARPER . AR . AL 2 0 TR DG, AR
5 9 MEANE 3% pH 2B EFEFRAAR, SHEVEE
Ty, KRG ). AREREE PV 'R,
A G5 . RO 2 B DG, RS 94
PR B AL . KA U 0 b o = £ A
K, G5BV g AUBLEE Y 3 o 2 2 o
FHIEMX, 545 BV BRI 5 P 2 L
e i 2 AR OG

234 JfEHEE MRYE VAT, s B X
R 69.3.138.6 i1 207.9 kg/hm?,
HAR XS4 R BRI 2 105.0. 210
1 315 kg/hm? ., 354348 J7 LATE SR fi K B B 2 42 g B

BRA= 1, Fgkad i il R R A AR ol . Tl 3R
12 AT, 38 pH 55t e (B ) 42 1 25 SR
BB KA S5 Rt L o AT %) S A
FOMSC, A R St | B 0] S S A
WEEIEMSE, R S A A W IEAG

3 ihie

31 *i#EpH

TEARWFFT R, FEAR L35 pH 25 1R 4.16 ~ 8.50, (K
6.30, SEfmTESERRTEE P ESH, b THE AR,
FED e SRR A TR A, X 2R A
WFREE AL M 208 R, 5T (1
AL RN )25 [ pH 43 (A4 Sk ) 3= 5
HWE, MHLEFEEE . $HE k. —hm, gt
KR S £T 4 (48.87%) . BEHE(5.85%) . &t
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11 TEpHMEEFNIEE[KAZMHEXME
Table 11  Correlation of soil pH and main nutrients with meteorological factors
XI5k AL pH AL IR AP H A R
S PR -0.018 -0.778" -0.736" 0.147 ~0.274
AR -0.455" -0.129 -0.115 —0.555" —0.194
EZER R -0.102 —0.463" —0.432" 0.091 -0.535"
S PR -0.295 -0.114 -0.082 -0.102 -0.231
AR R -0.693" —0.094 ~0.060 —0.114 -0.263
ARZE R -0.251 -0.340° -0.227 -0.136 -0.223
% TR R —0.452" —0.451" -0.430" —0.544" -0.535"
ARRE Y -0.370" -0.583" -0.594™ -0.438" -0.340"
EZER -0.246 -0.189" -0.327" 0.423" -0.398"
i R FHRR -0.263 -0.007 0.159 0.012 —0.142
AR R -0.075 0.098 0.093 0.137 -0.068
ARZE R -0.255 -0.233" -0.341" 0.002 -0.163
IS TR R 0.079 0.081 -0.093 -0.273 —0.064
ARRE Y -0.572" —0.156 —0.181 0.065 —0.171
EZER -0.169 -0.412" -0.297" 0.118 0.157
Wi d PR -0.221 -0.247 -0.223 0.229 -0.310
AR R -0.362" 0.017 0.011 0.174 —0.695"
ARZE R -0.239 -0.349" -0.693" 0.716" 0.017
A et TR R —0.248 -0.301 —0.192 0.201 —0.345"
AERE Y -0.567" 0.105 0.156 0.192 -0.718"
EZER -0.319 0.403" 0.781" 0.618" 0.019
=3 AR 0.231 0.095 —0.142 -0.304 -0.081
AR R A —0.785" -0.215 —0.189 0.095 -0.213
ARZE R -0.307 -0.472" -0.393" 0.211 0.268
=41 PR -0.201 —0.653" —0.714" 0.149 -0.245
ARRE Y -0.614" —0.182 —0.136 -0.579™ -0.216
EZER —0.119 —0.483" —0.467" 0.085 -0.732"

T RPN IR BRI T A B )L™ *.

*12 TEpHAMEEFRSAESHMBIAIMERMY
Table 12 Correlation of soil pH and main nutrients with applied
amounts of fertilizers

JE pH  HHLET KR AREE R
MiAE  0.095 -0246" 0.1977 -0.015  —0.073
EFEE -0.127 -0.183"  -0.122"  0.088" 0.008
MEEE -0.369™ -0.029  -0.036 0.204" 03117

T + 328 TPt 0 e 50 A T o i R A R A e
LT

(16.70%) . B 1(12.17%) . /KFEE(15.92%)Fif1 /K &=
+:(0.49%)2%, B - FEF S R G, i 1
pHo WK | A AFIUE LB WA KA+ pH A ;
JKAE L AR AR, pH ST i, 5
BWITURRFEREEA L S RIRZIE pH A

xS F R SE MR P<0.05 F1 P<0.01 S EAKECRUI), TR,

XPHAR, 7K A TR % v 25 o R 9% i B 340 T 41
B BT IX R pH B, 2035 pH Ak, Hofth 4
AU pH T E(ER 9), R SARIBERA X, 75
— )5, % RPN ANy, thi
+ B DARD A% +.(0.68%) . BRI L (2.78%) . T+
(19.35%) . I+ (47.30%). PFE0.11%). BFi+
(28.68%) FIEZ: +(0.11%) R F1, 58 X P RD -+ Fngh
1 pH AEXFESET, 3K AT R OT A Ok [A] 23 BRI
B, BRI, W2 T2
Zi Y, R, B AR T3 iR 1 iRt
PEERFER MR, APz, WAt pH %
™, IR Ak 22 KU PR RR AT . o R 4 25 A
PRk, W AP . SRR R, HF
AP s, WEmMERE, HHER 1R
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P AR SFAE O L3 pH A S BSR40 ()42 SRR i SRS MR R R 1307

ML ARG R 2R A AR R % 13 pH AR
M, X SET AT AR — .
32 tTEXRS

AU . AKERIER AR R S
FAR 7= i i A R ARSI N SR
WhERE . DB 220 ras A, HHEAPLR . K
PERFIHESR SRR R, SREE R 25% ~ 75%, KW
FARPREA TR 2 8] B A G, AR A2 H AR (g
Fidh . SRR RILFEEA . A R
R T 75%, UL X S50 AL R R, AL 2 2
SR A RS AR S E RN — Oy, i
AR IR R T AR R, R
N2 L e SR O (TR 74 S VWK A =B ¥ VA
it A XS SR 43 0 W SR [ A 7 i, T MR R A
HEATHLTT . A OB R AR i, R e
LW BT ARSI S —8(EE 10), B—JhH,
TSR SN2 AR R, WFFE B, T AR
JRFE A A LT A RN A sh A, A HL
Jo B 2 s B I B 0 i IR 22 R B g - 1
TP A | FR 00 aR BE DA 52 1 A A
AP TR X R R AR 2 A RO A 7S 1R o A K
FARHE . WP R RN 2 R R R T
TR RTE, [RGB e Y H AT
F, FHOKMRMER . AR . HUSER 2 A
PR 5 LT AL S SR R S GR 11). HAR,
AR P ki P 2l S R i o S R N K
BRI T(FR 12). PEdaA , 76 i v s BE A 14 1
VBt >4 R Y 10%, AT S R e e
IR 5t 5 S FIE R AR T S 200 i At A - 458 0 4+
W S, SRR EIEZE, YR ARAR,
FEHHERORWI R 2R, B A AR ™, 25 b
JITaA, A i v v R AR L R s ] R it
e, HEIAPUIEERAIESA PR IRIEHRA
HREEFICRE W EAERRGER 12), Hh#ar 20
I35 = By R S M R 72 3 N D B (15§
38 AT RS AR FH RO B P B B 1 8
33 TEFSHETTNK

B AT 25 0L 2 S U I g 4 S A T R
H7R8 2017—2020 4F 13 pH ik 6.30, % 2008 4F T [#
0.21, ERREI TGS, Hh Sl SEEME R
oy AR, X B S TR R R A L i
WERR S B, DAGHTVEFOK | S4Bl
IR TP ERUIER . W A PR A
I 2008 4E11% 27.36 g/kg $m 5 32.83 g/kg,

I E TR, X5 B X AU | 4%
JEIR FAT 56 o 3K MR AT RO R E AR 1 i3
B35 2008 4E1% 97.37. 20.45 F1 180.29 mg/kg 12
EF] 12542, 29.92 f1270.38 mg/kg, MRS ET;
S, F TR AR T 5 XA L 4 398 4 ) R o 3 4
RIS ARE RS T, BRI . AL AR
(BRERPR . AHIR B IE H = HK

4 #ie

i A A L2 pH AL TIE EOKSF, HAES e, &
PERIE A TR S . A PL KIRIER . AL
WA & i B A A . EaTNE L, 1R
pH 7S (A AS 552 A AR INZR (A | ot M R )
RS s LA BT L ZRAfR A R S Y 2 i) A S
32 FORFI N R (ERE)IE R 5 e 2wl ==
1A 552 N R (IR D) 42 . 38R0 A7 12 ]
1R S B A AR S ) SR A, FROM R A E, R A
Az e A ) SRR A £, SR P A T 0 DX Ao oA
TEAL , A ML AL BT MLICHLIZ IR AL , 4 4% 4
DL ™ MR AR IR 5 Y
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