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i OE: AT ERENSOKTNE A 0 & S A, 15 SRR A M, T 2020 4R INRE R ARGAE T, FE/SSUKTIRL |
FEMFIKIE 3 AR AT BISRAE 100, 220 F1 180 /N HHHZE (0 ~ 20 cm) L 3ERES, IE LA RRE S &, PP ELEEN, IFLHA
eSS AT, A3 HT AR A AR o SESRRRA . 3 AN O B A S SR AT 18.86 ~ 754.71 mg/kg, FHIERANT
260.88 ~ 403.80 mg/kg, R ELUN(= 150 mg/kg); 3 MMHX EREEE &7 LEAF 83.33% ~ 99.09%; A ATHE & & f P In) AR S eIk Ra 7,
IRAEIA (<100 mg/kg, AL 1.4%) 5 H 73 A6 TR XY Tl . AR i 5 pH(P<0.01). AHLETE it (P<0.05) FIRHKL & 1t (P<0.05)
ZIA R BEEADG, SR & 2 A2 B A DC(P<0.05), Bk, FSEK T4 IH 40 RN TR R R REAT , (RS () 8 T %5
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Contents and Spatial Distribution of Soil Available Silicon of Tobacco Fields in Liupanshui
City

WANG Shihai', ZHANG Chongde', YANG Wengang'*, SHANG Jun', LI Changquan', WANG Zhongyu', KONG Xiangzhen®®,
LI Decheng’

(1 Liupanshui Branch of Guizhou Tobacco Company, Liupanshui, Guizhou 553000, China; 2 State Key Laboratory of Soil and
Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 3 University of
Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To assess the current contents and spatial distribution soil available silicon (Si) in tobacco fields in Liupanshui City to
guide the rational application of Si fertilizer, 100, 220 and 180 topsoil samples (0-20 cm) of tobacco fields before the
transplanting and fertilization of tobacco were collected from Zhongshan, Shuicheng and Panzhou, the three tobacco regions in
Liupanshui City in March of 2020. Soil available Si contents were determined and their abundance or deficiency was assessed
according to the grade standard for tobacco-planting suitability, the maps of soil available Si content and grade were drawn on the
ArcGIS platform and its spatial distribution characteristics were analyzed. The results showed that in the three tobacco regions,
soil available Si content ranged from 18.86 to 754.71 mg/kg, the mean content ranged from 260.88 to 403.80 mg/kg, all
belonging to the high grade (=150 mg/kg). The fields with high Si content in the three regions accounted for 83.33%-99.09% of
their total number of tobacco fields. Spatially, soil available Si content generally decreased from west to east in the whole city,
and the fields with the low available Si content (<100 mg/kg, only 1.4% of the total number of tobacco fields) concentrated in the
central of Shuicheng. Soil available Si content had significant positive correlation with pH (P<0.01), organic matter content and
clay contents (P<0.05), but a significant negative correlation with silt content (P<0.05). Therefore, most tobacco fields in
Liupanshui City do not need applying Si fertilizer, but for the tobacco fields insufficient in Si, the measures should be taken such
as applying Si fertilizer or modifying soil acidity and increasing soil organic matter content to increase Si bioavailability in soils.

Key words: Tobacco field; Soil available silicon (Si); Content; Spatial distribution; Liupanshui City
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Fig. 1 Sites of typical tobacco fields in Liupanshui City
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B7 IS HREERENHZ (0 ~ 20 em) 1 FE, FEAMERA
J5 R DU BRI 1.5 kg B8 AT ASHE 1S3 % . 1 RES
B ISR R A, 28 (1 SR IXT RT3 2 mm AL
PRI, R AR R RIS 5 G Bk I A R
B, RN E BRI, AL EIE pH, EER
R B A I B S A AL ),
13 TEARESE

RIA X 1A R A R A AR E DT, w e
7S K T A P b A R A R AN bR, LR 1.

F1 ANEKTEBIIEENESRIRE

Grading standards of soil available Si content for tobacco
fields in Liupanshui City

Table 1

ArcGIS10.6, M2 45 5 5 H A A S B4 {3 <45
WEZ T AT .

2 GRS

21 TEBEHHESERESR

% 2 NHFSE X A R E S AR RS A R
A 2 AT UL, Bl AR AN A X A AT RO 34
B3N 403.80, 260.88 Fi1 338.47 mg/kg, YJE
GU(=150 mg/kg), H 3 MHIX Z 1] 22 5 i 3(P<0.05).
BRESEEFRZBNT 34.23% ~ 41.85%, M
AR R RZEAN T 10% ~ 100%), HIHFmASS
A1 (P >0, (L LR 255 PR DX Ay S TR 43 A7 (U6 S <

g ARME (% HEH) ] R 0), KIRMEIX R 22 TR U A3 A (I FiE>0)151,
(@f) <30 30~-100 100150 150~200 =200 % 3 TR THRGENK 4 S Rk & B4 s 5
mg/Kg

1.4 FELIE
SR Qe el MOk By et s ivar N 1= B v R Y
5% Fl Excel2016 F1 SPSS26.0 #cf4, i 1& % H

R % 3 AT 0L, Blilr . 5N FIZK S HR X 47 LA s e A0 FE
TR TGO, AT R Y
98.00% . 99.09%7H1 83.33%; KA AH H (& FR AR A
MG, 2T AETHOY 1.40%.

2 AREKTEELIREWES SHA NS T

Table 2 Descriptive statistics of soil available Si content of tobacco fields in Liupanshui City

JR X SR &R 5 Bl (mg/kg) Y {H 52 (mg/kg) A5 5 R EBU(%) i JEE U
il 100 18.86 ~ 754.71 403.80 + 138.23 A 34.23 0.15 -0.01
7K 180 42.58 ~ 665.89 260.88 £ 109.17 C 41.85 0.86 1.04
#M 220 140.04 ~ 641.41 338.47+116.14 B 3431 0.64 -0.35
At 500 18.86 ~ 754.71 323.61 +129.58 40.04 0.60 0.00

T R R SBR[ RS 7 BER 7 4% 08 IX 8] 22 53 . 25 (P<0.01)

*3 ABEKTREEBLRENESIES RS

Table 3  Grade statistics of soil available Si content of tobacco fields in Liupanshui City

g5 ) Bl IK I LM
NSRS M (%) A H A i (%) LENEEA i (%) H10 FH 5 & (%)

RAK 2 0.40 1 1.00 1 0.56 0 0

{lis 5 1.00 0 0 5 2.78 0 0

o GEHD) 27 5.40 1 1.00 24 13.33 2 0.91

= 45 9.00 3 3.00 25 13.89 17 773
R 421 84.20 95 95.00 125 69.44 201 91.36
At 500 100.00 100 100.00 180 100.00 220 100.00

FERETIEPREENTRZ —, HEEAN
29,591, S T HEEAGES AT 157~ 725.5 mghkg™,
AT, SN LSRRI X2 A
SRESTREN 3024 ~444.89 mg/kg, I 169.75 mg/ke,
JBEHN(150 ~ 200 mg/kg, F 1), AFRGEREZ
—3.
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Kl 2 SRR X A o B i 5 R A (] 53

firli§ il Hil&l 2 FTRLE G, fEafiya i, Lk
ek 5 A5k PG o AR S AR 35 v A (L (3R 2 )i
AT 3 ANMAIX, (R (2 (0 750 53 ) A 25 A P
(B TR ) B P 23 T KSR XA R
23 TEAVESEXMER

ABIFFE AT AT T R - BR ORI H R RIE
MU A RO T R S T pHL ORI
AP R ZEHOCR . £ 4 MR 5 0HIZH T 500
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Fig. 2 Spatial distribution of soil available Si of tobacco fields in Liupanshui City (left, content; right, grade)

R4 ABKTEELEpH. AIREE. FAEBHERMES T

Table 4 Descriptive statistics of soil pH, organic matter content and particle size composition of tobacco fields in Liupanshui City

Eizg ) 10 Hil WE + k% 5 5 A (%) i B2 W g
4K (m) 1097 ~2110 1762 +128 7.29 -0.34 1.74
pH 3.88~8.73 5.91+0.99 16.80 0.51 —0.22
FHLT (g/kg) 13.67 ~ 93.39 37.00 +11.23 30.35 1.16 2.84
ki (g/kg) 6.76 ~ 62.95 26.72+9.94 37.22 0.98 1.11
Wk (g/ke) 18.81 ~ 64.59 4233 £7.54 17.82 -0.07 0.17
Hiki (g/kg) 9.29 ~ 63.42 30.95+9.15 29.56 0.19 0.05

x5 THRAYEIESHMETZEREXME

Table 5 Correlation coefficients between other factors and soil available Si content

AR HiE73 pH HHLR Lz WL Fhkr
Y PSS 0.002 0.576" 0.091 ~0.015 ~0.100" 0.099"
POWE) 0.971 0.000 0.041 0.731 0.025 0.026

e ¥ RIFIRAE P<0.05, P<0.01 /KB FEAK,

AN A3 pH L A7 AL 7tk 5 0 2 0 s 5
GitE B R SHE SR Z MM, hk s
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I F A FE K A D 8 RS, BT IXLEBREENATH , ]
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