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B OE: UmEEAHbR BT 1130 hm K 0 AT E, iAo I AR, ST TR X
RO, It — 2R A B34 . MRS -5 25 BT XA XM ke A1) 5 B8 - e Nl AT T 400 . S50 Mg IX e
RIRBRCEIIRRL A 1t 496.7 g/kg) . MMBf(pH YI{E 7.45). AHLEL & B (FIME 28.55 gkg) . KRR ESRITEA RS & it Ag ik
fE OK P EIIME 119.10 mg/kg . AR 68.85 mg/kg., AL 208.44 mg/kg . A RUHIIME 28.14 mg/kg), (HA& T IEMEFRTE
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Soil Quality and Constraint Factors for Tobacco Planting of Typical Farmlands in Fuxian

Lake Watershed

XU Yongxian', LIANG Qiang®?, ZHOU Yong', CHEN Zhiging', WANG Huoyan?, HUANG Biao>*"

(1 Chengjiang Branch, Yuxi Company of Yunnan Province Tobacco Company, Chengjiang, Yunnan 652500, China; 2 Key
Laboratory of Soil and Sustainable Agriculture, Chinese Academy of Sciences, Nanjing 210008, China; 3 Sino-Danish College,
University of Chinese Academy of Sciences, Beijing 100190, China)

Abstract: In this study, about 1 130 hm?® of farmland soils were selected as the study object in Chengjiang City at the north bank
of Fuxian Lake, Yunnan Province, soil quality was evaluated by investigating and analyzing physical and chemical properties, and
the main constraint factors for tobacco planting were further analyzed using spatial analysis, correlation analysis and principal
component analysis. The results showed that soils were relatively clayey (mean clay content 496.7 g/kg), alkaline (mean pH 7.45),
high nutrient contents (mean organic matter 28.55 g/kg, hydrolyzed nitrogen 119.10 mg/kg, available phosphorus 68.85 mg/kg,
available potassium 208.44 mg/kg, and Mn 28.14 mg/kg), but soil properties varied greatly in space. Soil basic fertility, farming
management, texture, acidity and alkalinity, and available Mn were the main constraint factors affecting soil fertility, these factors
can be evaluated by indicators such as organic matter, available potassium, clay, pH, available Mn and so on, and can guide soil
management for tobacco planting. The amelioration measures should be taken according to soil properties, nutrient requirements,
and spatial variation in the management of tobacco planting soil.

Key words: Soil fertility quality; Spatial variation; Tobacco planting; Soil constraint factors
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BN, 2 B A DR L T A0 R e o ) - MR A R T
Sy HARE KR fEA . pH AL, Hermiyanto
DR F 8 i A3 5], EREEJEVE I Jember Hb
DX AR 1 - AJENE ) S5 R 3Ry BH s Fac i i L 42
A pH FARHE. HULATRAE W, SR X 1
BEEREGE A pH. ABESERE R BT &M
DX ARARDL | (A1 BEAE A5 PR TR] , 52 M AR e A 1Y)
DR - et Tt A AR TR) 7T B BR ) 4 R R
M) -1 198 PR £ A o B B e DR 2R 0 IR 2 A e A1
TR IR 3 R PEAN, H AT OC T A G 4
PRSI . ZIRTEE I A B, Al b
Y A A AL T K, Hid 90% DLk
Y+ SR SRR T 100 mg/kg LKA 8500 & B
F 40 mg/kg. BASCAAFIIME T AT 4 Fh
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R IR A A O E R Y O 19.03 ~ 64.48 mg/kg.
AL, B HESC TP 80 0 Sk FH - 48 i e £ PR
S BT FAIF 5 300 R X 45 55, A 0 BT X2 1% - 45
() LA B AL M T DL R i i SR Ay ST R T R A
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Fig. 1 Study area and sampling sites
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1.2 tHEXRESHH

HERFFE XN, ST 600 kR, Fbka
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ATRERCREEA 1), T 2022 4F 7—8 H 52 ik fh R
LR TAE . REEBIE R A A EFR, E
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PSR E KT IS, AR AR

+BERE S TS AR A4S LR AL R (<2 pm B
i 2 ~ 50 pm FPKIAT 50 ~ 2 000 pm BPKL) . pH., A
LB, AR . 2R KR AR . A
SCHMERS | ASHRVERE | AR . AR . ARUEE. B
R, ME RS % (g ) 1 Hd,
1398 pH W SR AL A LTI 2 R AN #
BEIR PR A VR AR I R S A S s i
PR L - ERUAR AL A 22 2R B O
10, 2% 43 E AR A R B E 4
TR O RS (g/ke); SSRGS AR ek B
R O R R G S B Otk 2%
FE R E SRR PP—B BRI Ak 5 7K RN o R T
fif ) B s A R S R B PR S AN IR PR R BT L
a3k, AR E SR TR ER - KM T 5
A B B BRI E R R SR LR
(DTPA )= $—HL B A 55 28 TR 7 & 618k .
1.3 HIEQRESSH

K HH SPSS 21.0 #A4%t 45 - 58Pk B A T ik vE 4t
T, AR SE 5B R 3 A oA, B S e A )
B SEHEFE R . R ArcGIS 10.2 #4145 5
F 23 (] 434 [

2 HR5ITE

2.1 TEMRAEREST

F9E X AR T L2 1, R X 383k &
AR, VK 4951 gkg, VIBMETEECR T, LIgG
it >400 g/kg AEE T, 72% LILAY T
NEE L. WX M pH ILIEREIER, N 5.03 ~
8.19, ¥J{f 7.45. pH<6.5 () H3EHE £ AL 34 4>, pH
6.5 ~ 7.5 W HHERE S 177 4, pH>T7.5 A9 HHERE 5 291
A R R P . A PUT S R AR RTE R AR,
1 6.90 ~ 69.60 g/kg, 43k 28.55 g/kg, HIFEARREIE
BorA, AR RE. VR B R o HE AR L, B
X A PUR SR, 25 gkg L EMREL Y
66%, KT 10 g/kg A+ IERESAL 5 A4

TR EESRITED, 2A S EEHTE 0.50 ~

430 g/kg, FHME N 1.79 gikg, 5 AL & &5
AL, FEARRIER G, 285 RE0. W AR
AE(FER Do KRS R EAAEXETE, R
23.10 ~ 563.10 mg/kg, mifRAHZ2E 1 DR, FHH
7 119.10 mg/kg, &EFEEENPTE 90 ~ 200 mg/kg,
RS v i AR SR D O B R B A v . AR
WS EWABRAIER, 4 10.78 ~295.71 mg/kg,
AR 2E 1 MRS, FI91E S 68.85 mg/kg, W
3 R T A 2 R X e FH g AR S RN
7R, AL J35 0 O P35 1 o S ASSC 28 a  f  FRL AE X
/N, N 55.60 ~ 432.00 mg/kg, F-HI{E A 208.44 mg/kg,
ST IR, B T A X A A el

A B A IR 25 AR K, AR
} 5.06 ~258.98 cmol/kg, FIIME K 25.69 cmol/kg(F
1), HEE AR A, BIBRX —fm i, HAE
AEIE R 7 5.06 ~ 81.90 cmol/kg, ST IEAM .
X I e A S, SO X b SRS R 5 1 b 0
JEE IV B W S AR AR A M M A TR AR Ak
JUFE, 7F 0.75 ~ 10.34 cmol/kg, “F-H4{H K 5.04 cmol/kg,
EbREZE | WS R EE YA R, BIESMG . HEA
A B B SR R, Ay 7.06 ~ 3 291.28 mg/kg,
BEHERNES, FHMER 103.52 mg/ke, E5F R
7 2 LU b, AR R0 & /T 200 mg/kg OFE A A7 B
m T 90%, A ECHET, ShmEHZERR, Fit,
S IO P 0 R R EIAR e

IR SR TR T, A R A AR
fE 0.50 ~ 27.60 mg/kg, “F¥IME K 4.35 mg/kg, AT
ARG, (FARMEZS | B RV P 341, A AT
SefiAs, AR A RBARFE SR Z (R 1) HHEARL
Breir AL EIE 7.23 ~ 233.93 mg/kg, FHIMHE N
43.89 mg/kg, 5 AU B AE O, AR FE
B, MAREZE . WERE IR EE YA R, AR R IR WA
A R T AR K, O 3.85 ~ 304.50 mg/kg,
FIIME N 28.14 mg/kg, HrPEONRRIRR R fm & it
SN 1A, HARFE S S EATE 80 mg/kg LLTF, Ht
SHEE B, BB —FE s, A RRIE S
AL, BIEWA, SERBIMNVFESERZ . Hih
RS ISR R, S 0.25 ~ 79.50 mg/kg, -
BIE N 4.08 mg/kg. SR —FE, ARk & &
SABARD, KT 20 mg/kg BIRES RN 3 4>, HEE
PRSI, HARFE A RAE 20 mg/kg IR, H
IS BOBARwBE SRR 3 AN EERER, HHEA AL
BPEST I AR S AR T RS, HILIE RS
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Table I Descriptive statistics of soil properties

F1 LEMRAER ST

Eizgan He/MA KA ¥ME P22 5 REL 3} 3 i B2
Fiki(g/kg) 75.40 798.00 496.66 136.27 0.27 —0.68 0.12
R (g/kg) 173.00 773.00 330.7 81.24 0.25 2.86 0.92
Wk (g/kg) 28.36 626.03 172.7 102.33 0.59 1.24 0.94

pH 5.03 8.19 7.45 0.50 0.07 2.66 -1.51

HHLF (g/kg) 6.90 69.60 28.55 9.45 0.33 0.42 0.30
4% (mg/kg) 0.50 4.30 1.79 0.58 0.32 0.48 0.25

K fEPE A (mg/kg) 23.10 563.10 119.10 59.67 0.50 11.34 2.17
A Bk (mg/kg) 0.25 79.50 68.85 44.15 0.64 2.97 1.59
K AR (mg/kg) 55.60 432.00 208.44 67.97 0.33 -0.21 0.51
A5 (cmol/kg) 5.06 258.98 25.69 14.85 0.58 121.49 8.14
bR (cmol/kg) 0.75 10.34 5.04 1.47 0.29 0.56 0.23
A 58 (mg/kg) 7.06 3291.28 103.52 222.37 2.15 167.47 12.07
A (mg/kg) 0.50 27.60 435 3.33 0.77 6.97 2.16
A%k (mg/kg) 7.23 233.93 43.89 30.96 0.71 5.57 1.95
A 3 (mg/kg) 3.85 304.50 28.14 17.03 0.61 138.20 8.87
A 3B (mg/kg) 0.25 79.50 4.08 5.42 1.33 106.88 9.14

2.2 TEMRZTE S EXEIESR

NAFFFE X - 48 5 i 1) o A ok (K] 2A), b4l
b A AR R LA PU SR AT TR A AR 2%, b
5+ F AR A PP A RO AL B R AR L X
HAF WA RS+ . b gt . b3
+ . Byt B RAEE ) R ERHCR G T A A
K e B AR AP /e fA . 458 pH A4 43 X o0
W(E 2B), kRN (pH < 7.0)43 A Y F 2
FESp B A X, A - 398 (pH>7.0) 32 B 43 A 26 A5
BRSNS ML B AT — 2 Y R A
fE(E 2C), & KRT 40 mg/kg BY 38 B fE A
PRI 2 1 Bl M8 L e A B A TP )
IS Hb DX A AL e T SRR 8 - AT LT
FHIFAE.

KT IR P REFRICRM W 010, 45
X A A S HALE 1~ 2 g/kg(# 2D), HAM i 54 HL
oy A B Z AL, e A TR AR IR AR i e R o
e, T2 gkeo KRGS 2RA Iz A
(K1 2E), 4aAER o i i K g tE R 5 i 80 mg/kg,
J AR A ) R L S, TR S R A
Bt T o (BRSO, 5 DX K i 2 R
1, XS R A = 5 — AR R R
SRR, 23X 2 b A 7K PR 77 A — 8 5 . A AL
B 3 R R AR A T AR A b B U L AR 0 k4 1X) H
B s TV e g i B (18] 2F) . o, 2R3t
DX A7 250 S R 4 3 T 60 mg/kg, ZR AR 2k B

it 120 mg/kg, NERBEM. —HAN, AR
FrRbERL 60 mg/kg TFAR HH BLIK A B F ARV I K 1Y
U, TS 120 mg/kg, HOXRS E ARG =P, BFgE
X A e PR A R, 4G B i 166 mg/kg
(E 2G), & T B oA 5ol T A4 S s S e 2120
7 pH iR AR M X b He - IAe oA i B4 i (14
2H) , o TR - HEA3E B DR (<18 emol/kg) 0%,
JSCA 127 1 DX AR A g — B T PR 3R AR e P
B a2 (W) 23 A 5 S PR B A AL Z A (B 21), [T
BB 3 - T ) 22 M B B i v T R A AT Y
(<32 cmol/kg) 122 A jii Ay 2 s XA B A ) —
A BRI 2= o A R0 Y 25 8] 4347 AR A i [l N
AR o R R A RRE (B 2T), I X — i A
S WU S e 130 mg/kg LA b, T PO e A AR R
W IR 2GR LT,

KT IR ITER WS A3 A, ARk 1Y 23 18] 53
i 5 HAM S 3 T R B oA W AN, BUAREA PR+
B RORR B i AR, T R B A AR R
(K 2K), XA RES TS RRIEAH G, — M pH AR
SR AR B i (AT R R O
X, — MUK A A R, P>, H
R S AL Z AL (H 3G R S AR A
32 T HER 5 =52 e S B S (181 2L, 7K H R 5
i P e O e TR b - A, AR
T 2.5 mgkg., AT E/NT 5 mg/kg ¥ 2 i Bk
R, (HiZ X 4 e T SepR g0, 5

http://soils.issas.ac.cn



51 TREE TR« SOl R - S o e R A0 R AR oA e i A 2% 107

(A) -5 (B) pH (C) ATHL (g/kg) -
=;'§i§§i H’ 53 -65 EN7.0-~100 ;7
o= 6.6~7.0 [E10.1~15.0
B AR C37.1~75 C15.1~25.0
- gggiﬂii EE76-380 251 ~ 40.0
- L ! -8.l~8.2. B 40.1 ~69.4
- i
it ‘ o
p D I
prat] &S
(D) 2% (gkg) (E) KAtk A (mg/kg) (F) 4534 (mg/kg)
=(1)?~:(5) : W 232~25.0 E11.1~20.0
:“-6:2~0 [ 25.1~40.0 [ 20.1 ~ 60.0
— Iy [140.1~65.0 [160.1~90.0
— SRy [ 65.1 ~ 80.0 [ 90.1 ~ 120.0
DS N 30.1 ~562.4 B 120.1 ~295.3

(G) HH (me/ke) (H) &4 (cmol/kg) (1) B (cmol/kg)
B 57.7 ~ 69.0 E8s5.1~60 mi2-16
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I 166.1 ~ 300.0 E018.1~450 Me61-75
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v &
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Fig. 2 Spatial distribution of soil properties
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Fig. 3 Correlation between soil basic properties
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Table 2 Principal components and eigenvalues of soil basic

properties
F i FHIEE TR (%) FHBTHRE (%)
1 4.93 30.80 30.80
2 2.87 17.96 48.76
3 1.78 11.14 59.90
4 1.16 7.23 67.13
5 1.05 6.55 73.68

TEA— TR (F1) b, P33 50 g Y S it
G AU . 2R SCHRIER RS HAE L (R 3),
X —2H G AT RE S LR A ) A RAE , R TEAER
a5 v ) D X, AT BIL R 4 S B A R
R, LSRG B S AR pH B AR T
BRE , NNt AL A8 HI FLR i AN R 5 — I (F2)
o, AR AR KRR AR . AR
AR T80T, R, APURERA —E AT,
X[ HESHEFE X DT S LR SRR A R, R A
EE%D%MHE%@UX%?%ﬁE’J ARESR A 5, A AL

4R Al R IE S SRR R A G,
Z ﬁl?;s/\jaﬁﬁﬂﬁﬁifﬁﬁ’ﬁ%ﬁ *"*3552%(1:3)
A S SO A SR AR, PR Ay 28l s v ) S
BRL L BPRCRIERL S i, ELARLS KRRk 5 A
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1 pH SR TTREARIEE N IES, pH B R TT

RS ERZ o ORI (FS) i - i) e

JREZNARE, 5 ARG R AR R A
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Table 3 Loadings of soil basic properties on each principal

component
e F ST E
F1 F2 F3 F4 F5

A 0.23 0.00 091  0.09 0.28
biag A 020 -0.08  0.82 -0.30 0.20
kL -0.47  0.07 0.56  0.12 -0.53
pH 030 -0.14 036 -0.67 -021
H BB 0.73 045  -0.10 035 0.05
E 0.73 0.50  —-0.03  0.26 0.07
IK A PE A 0.27 0.65 —0.04 0.14 0.30
AR 0.25 0.67  0.09 004  —0.19
AL 0.22 0.78  —-0.04 -0.01 0.23
S 0.82 0.21 0.11 -0.18  —0.04
e 0.80 023  -0.16 —0.07 0.05
A B 0.15 0.62 -0.11 -0.19  —0.10
AR 030  -0.17 -037 0.63 0.26
AR 0.03 0.09 001 088  —0.07
A B —-0.04  0.08 -0.06 0.12 0.89
R 0.05 0.71 0.04  0.15 -0.01
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[1-0.49~0.00 [1-0.49~0.00
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A M R S5 L X AFAE — 2 LR B IR T E A AR
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e USONE A b IXC Bl A A VR S R A TR 2R
ZIX (E 4C), XUEHIX i T EEE, A nl g
iR (AR, A X S IX A — A - SRR R
F4 5+ 3ERRTR R L ARSI S R A o6, ik
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Fig. 4 Spatial distributions of soil constraint factors
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