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Comprehensive Evaluation of Soil Suitability in Yongzhou Tobacco Area
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Abstract: To investigate the suitability of soil in the Yongzhou tobacco—growing area for flue—cured tobacco cultivation
and its main influencing factors, in this study, 689 surface soil samples were collected from the area. The soil's pH value,
organic matter, alkali-hydrolyzable nitrogen, available phosphorus, available potassium, chloride ion, available iron, available
manganese, available sulfur, exchangeable calcium, and exchangeable magnesium contents were determined. Difference
analysis and correlation analysis were conducted. The membership function method was used to evaluate each physical and
chemical indicator, and combined with principal component analysis, a comprehensive evaluation was carried out for 7 counties
in the Yongzhou tobacco—growing area. The results showed that the soil in the Yongzhou tobacco—growing area was weakly
alkaline, with excessively high contents of available iron and available sulfur, and rich contents of organic matter and alkali—
hydrolyzable nitrogen, reaching 42.25 g/kg and 186.61 mg/kg, respectively. The results of correlation analysis revealed that
the pH value was significantly positively correlated with the contents of exchangeable calcium, exchangeable magnesium, and
available sulfur, and significantly negatively correlated with the contents of alkali—hydrolyzable nitrogen, available phosphorus,
available potassium, and organic matter. The available iron content was significantly positively correlated with the available

sulfur content. The contents of alkali-hydrolyzable nitrogen, available phosphorus, available potassium, and organic matter
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were all significantly positively correlated with each other. According to the suitability evaluation results, the soil suitability in

the tobacco—growing areas of all 7 counties was qualified. Lanshan county had the highest suitability, while Dao county and

Jiangyong county showed a relatively significant gap compared to other tobacco—growing areas, with problems of uneven

distribution of exchangeable calcium and insufficient available manganese content. It was suggested that appropriate land

management measures be adopted in the Yongzhou tobacco—growing area to improve the uneven distribution of exchangeable

calcium and insufficient available manganese content in Dao and Jiangyong counties, thereby enhancing the suitability of their

tobacco—growing soil.
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Tab.1 Indicator turning points

$8#5  Indicator X, X, X, X,
pH 4.5 5.5 7.0 7.5
OM/(g/kg) 6 15 25 40
AHN/(mg/kg) 30 65 100 150
AP/(mg/kg) 5 20 35 60
AK/(mg/kg) 80 150 220 350
Cl'/(mg/kg) 5 10 30 35
AFe/(mg/kg) 5 10 20 30
AMn/(mg/kg) 10 20 30 40
AS/(mg/kg) 5 10 25 35
Ex-Ca/cmol(12Ca)kg 5 10 20 30
Ex-Mg/cmol(12Mg)kg 0.3 0.6 1.0 1.4
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Tab.2 Basic status of physical and chemical indicators

28 OM/ AHN/ AP/ AK/ clr/ AFe/  AMn/  AS/ Ex-Ca/cmol Ex-Mg/cmol
Parameter pH (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (12Ca)kg (12Mg)kg
F-I4{E  Mean 6.95 4225 186.61 3559  186.10 11.24  139.60 19.26  25.81 24.87 0.87
A8 Median 7.51  40.50 181.90  32.50  180.00 4.87 10590 13.60  21.58 29.82 0.72
fe/ME - Min. 4.32 430 6470  5.59 34.00 0.00 9.30 1.05 3.95 1.70 0.12
KM Max. 815  91.60 389.60 120.10  515.00 331.83  477.90 255.70  144.36 45.86 4.32
Jr %% Variance 0.96 175.53 2695.37 328.01 8090.33 545.62 9548.87 502.82 267.18 173.27 0.32
P i 22 0.98 1325  51.92 18.11 89.95  23.36 97.72 2242  16.35 13.16 0.57
Standard deviation
A5 SR 0.14 0.31 0.28 0.51 0.48 2.08 0.70 1.16 0.63 0.53 0.66
Coefficient of variation
W Skewness -0.80 0.48 0.60 1.06 0.68  10.49 1.09 5.48 2.09 -0.24 2.27
IEJE  Kurtosis -0.85 0.02 0.42 1.71 0.49 140.02 0.60  43.28 7.69 -1.55 7.94
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Tab.3 Differential analysis table

24 H oM/ AHN/ AP/ AK/ cr/ AFe/  AMn/ AS/  Ex-Ca/cmol Ex-Mg/cmol

County name P (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (12Ca)kg (12Mg)kg
SI=A 6.69+ 36.09+ 175.29+ 31.03+  158.56+ 3.59+ 167.78+ 16.79+ 24.93+ 20.03+ 0.60+
Dao county  0.43bc 5.70bc 22.18b 6.96bc 24.31b 1.15be 15.07ab 0.67b 3.18bc 3.86b 0.15¢
TE 6.95+ 42,75+ 183.63+ 28.09+  200.38+ 2.90+ 137454+ 11.24+ 22.79+ 26.504 0.84+
Ningyuan  0.28abc 0.87b 8.15b 4.73¢ 29.33ab 1.68bc  27.05bc 0.69b 5.23bc 5.93b 0.05abc
Rt 6.33E 50.66+ 226.34+ 33.81+ 192.95+ 10.714+ 214.15+ 26.74+ 2546+ 19.05+ 0.77+
Dong'an 0.45¢ 7.38a 17.76a 10.18bc  40.81ab 7.16a 22.65a 6.07ab  7.21bc 4.91b 0.07bc
TLAE 6.70+  40.80+ 174.86+ 42.40+ 191.09+ 4.24+ 181.92+ 1251+ 17.63+ 21.75+ 0.86+
Jianghua 0.55bc 2.97bc 14.23b 3.23ab 40.81ab 0.48b 19.70ab 0.84b 1.45¢ 0.94b 0.31abc
HrH 7.45+  40.52+ 174.48+ 30.82+ 175.10+ = 2.214+  95.62+ 23.97+ 32.13+  35.04+ 0.62+
Xintian 0.05a 2.23bc 14.23b 1.32bc 13.92b 2.08¢ 1.81cd  4.62ab  6.63ab 1.83a 0.09¢
Wil 7.15+ 50.81+ 221.49+ 4560+ 236.13+ 1.63+ 131.62+ 38.02+ 35.64+ 24.95+ 1.27+
Lanshan 0.31ab 2.62a 11.68a 8.51a 40.23a 0.70c 39.82bc  12.16a 7.78a 1.53b 0.18a
YLK Ji- 7.13+ 33.884  174.79+ 30.14+ 145.65+ 9.98+ 60.924+ 24.114+ 20.194 24.604 1.10+
angyong 0.32ab 2.79¢ 15.08b 2.81c 17.95b 13.63ab  39.72d  16.8lab  4.39c 5.28b 0.46ab

T A RN 5B IR 4 B R 22 52 35 (P<20.05) .
Note: The different lowcase letters indicated signifcant differences(P<<0.05).
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Tab.4 Correlation analysis of physical and chemical indicators

bR

Indicator pH AFe AMn Ex-Mg Ex-Ca AHN AP AK OM Ccr AS
pH 1 -0.165"  -0.081" 0.1477 0.778"  -0.152" -0.075" -0.172" -0.347" 0.022 0.267"
AFe 1 -0.027 -0.039 -0.089" -0.153"  -0.081"  -0.070 -0.089"  -0.019 0.165
AMn 1 0.013 0.029 0.075" 0.018 0.178™ 0.173"  -0.045 -0.344"

Ex-Mg 1 0.122"  -0.017 0.023 0.082"  -0.032 0.1017  -0.008

Ex-Ca 1 -0.112"  -0.062 -0.053 -0.197"  -0.005 0.197™
AHN 1 0.203™ 0.202™ 0.682" -0.104"  -0.221"
AP 1 0.5107" 0.196”  -0.052 -0.072
AK 1 0.330"  -0.021 -0.354"
OM 1 -0.051 -0.286™
Cl 1 0.146™

o FRIRAE 0.01 AT G M i 3 5 + 3 7m 7 0.05 7K P AH P 1 35

Note: ** represented significant correlation at the 0.01 level; * represented significant correlation at the 0.05 level.
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Tab.5 Principal component analysis of suitability

o ?}]ﬁﬁﬁjﬂi{ﬁ lnitie}l ii:qefl?/flltte FRroN %ﬂﬁﬁ%‘jﬁk{ﬁ Initi;{l efer‘l\‘/zfluoe
Principal Hr HEE I i‘%ﬁmrﬁk%/ﬁ W Principal Hir P EE Y {%1+mﬁﬁﬁ$/% W
component  Aggregate l—’ercer?tage of (‘ur.nuleAltlve con- Weighting||component  Aggregate Percer?tzlge of (‘ur.nulz}tlve con- Weighting
variance tribution rate variance tribution rate
1 2.697 24.519 24.519 0.2827 7 0.859 7.806 86.726 0.090 0
2 1.68 15.275 39.794 0.176 1 8 0.587 5.336 92.062
3 1.179 10.721 50.515 0.123 6 9 0.412 3.742 95.804
4 1.148 10.433 60.948 0.120 3 10 0.281 2.554 98.358
5 1.055 9.595 70.543 0.110 6 11 0.181 1.642 100
6 0.921 8.376 78.919 0.096 6
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Tab.6 Suitability evaluation

A4  County name f54% Score #E4 Rank %%% Rating | &4 Countyname f54) Score #E4 Rank %5%% Rating
i Dao county 0.5313 6 ERMEAHE |[BTH Xintian 0.565 2 2 TN AR
Tt  Ningyuan 0.562 4 3 WA R [ #1L Lanshan 0.606 7 1 T P
% Dong'an 0.5539 5 ERMEARE VLK Jiangyong 0.5119 7 TN AR
T4 Tianghua 0.5557 4 TN AR

1.0
[
= 0.8
ﬁ 2 0.6
{ﬁ:ﬁg 0.4
Ea 202
0 -
1020 30 40 50 60 70
HEA
Dao county A
AHN
oM
1.0 AS
[
@ £ 08
;’2 206 cr
g% 04
Ea F 02 pH
0 . - - . :
10 20 30 40 50
TLAKA
Jiangyong A

1 TEERE

R

AR5

‘ZL -

Ex-Mg
1.0
[
§ 0.8
£.0.6
Z 0.4
bt
50.2
177

0 T T T
10 20 30 40 50 60 70
HHB
Dao county B
7 Ex—Ca
Ex—
1.0
[
2 0.8
b
2 0.6
Z 04
=
& 02
0 T T T T

10 20 3 0 40 50
1L7KB
Jiangyong B

HESE

Fig.1 Suitability score of soil indicators
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