LZHRM RN, J. Anhui Agric.Sci. 2024,52(24) :127-132,183

SRRAFEATELERSFRRALZEERS W

51 2 3 24 4 4 30 o4 g g4 = 35 5 5
FEM RN, ERE L ARRAAAE L, EBME FER LR U, FL PR A, R,
; S omk =l 1
AEE R E B
CLIAT B AR M K208 B 2 ./ K B ATl B T S0, T R R 45000252, L1 4% F BB A7 RS B) 3 B 4320 ), LU 7S I AR 2765005 3.k P4 25 4
TG BRI T WEph 2e e 725000 54, 75 A BRI T AT A A W 75 RIS 1325005535 MO I T4 , 35 M 132500)

HWE [ B8RRI IE RS BB A TR, A B AR 5 R SR 0 R 32K pRatmibta, [FE]k
AR TN Z G AT EAL A B E AR REMHIA S LIEH R 143 0y 2 A A%t kRt F o7k CISE AWML A, 4
MiZR R EIE RS IAFBAM T AL IAFH T T FAFAE, [ 4R ] 55T WA AF AL X 3% £ 3% K 2 35 B3 b (pH<7) , 408 13 pH Ao 2k
BAFTERFAH<I0%, 2B T FM, AT FARKRTKRY 88.98% , LA LA KU ATELTF AKR SR G247 A2 A
AR K-S ¥ R T 0.05,i5 R FK-F, ZEASH HE LIE K FR 52 8] 20 R 695 R A8 KM FRA B RAEBA7 4 S AR S, 34
HAIHAEA;pH 5 A Fe MnZn 22 EF EHMAX X R AXRSAMFEINIZEMA LR, SR ERBZAMAXZ;S@ S
b, dFe &AL E KR pH 4K, AV S 2 RS R 5 H oLAaL, 2 H LI 5 A EAK, LIEBMA ST ALR A EHRRLE S2EH
B, PHRUR SR ETEDT 2EALTPERERT, ABREEERLSEZ THEEARLFTWE TR, AR A RS 05 H L
AL, ZR R TG b B0 R A AR Bk T AR ADA M R 2IE A R 4R TR EE T A KEE, [ 40 | 5T w55 RAIERSENE ey 48 A, 7T
iE 556 A A7 IE R AKTH AL RE 8 L B AR

KR WA LIRSS R R R S T
FESES SI158 XEFRIZES A

TEHE  0517-6611(2024)24-0127-06 e
doi : 103969/ j.issn.0517-6611.2024.24.029 FEHRIE (A IERRSS ) ARINAD (OSID) : w10k

Nutrient Abundance and Deficiency in Tobacco Planting Soil and Spatial Variation Analysis in Jiaohe City

LI Xi-peng' ,XU Xin’ , WANG Zhi-hui’ et al ( 1.School of Tobacco,Henan Agricultural University/Key Laboratory of Tobacco Cultivation,
Zhengzhou , Henan 450002 ;2.Shandong Rizhao Tobacco Company Limited, Juxian Branch, Rizhao,Shandong 276500 ;3.Shaanxi Provincial To-
bacco Company Ankang City Company , Ankang, Shaanxi 725000)

Abstract [ Objective] To clarify the nutrient and trace element status of the soil of Jiaohe tobacco planting and to provide a theoretical basis
for the local planting planning and zoning, fertilizer utilization and soil improvement.[ Method ] We used the global positioning system ( GPS)
and five-point sampling method to collect 143 soil samples from the townships of Jiaohe tobacco planting area,and analyzed the spatial variation
characteristics of soil nutrient and trace element indicators in the area by using the traditional statistical methods and geostatistical analysis
methods combined with GIS technology. [ Result ] The soil of Jiaohe tobacco planting area was weakly acidic (pH<7) ,the pH value and quick-
acting iron content CV<10% of the tobacco planting soil showed a weak variability ,the coefficient of variation of effective copper was the lar-
gest 88.98% ,and the rest of the soil fertility nutrients were moderately variable ,and the K-S values of effective nitrogen, total nitrogen , slow-act-
ing potassium, effective iron,and organic matter were all greater than 0.05, reaching the significant level ,and showing a normal distribution ; Ob-
vious spatial correlation appeared between the nutrients of tobacco-planting soil, and the rest were exponential model except effective N and
slow-acting K for Gaussian model;pH and effective Fe,Mn,Zn had significant positive correlation, available nitrogen and effective phosphorus
had highly significant positive correlation with each other, and highly significant negative correlation with fast-acting K; spatial distribution of
the two regions of the Southwest and Northeast were low in pH.The spatial distribution of organic matter and total nitrogen was similar, showing
a lower distribution in the northwest,soil available nitrogen content was were in the north and south,the nitrogen content in the central region
was appropriate, but the overall level was in the middle of the upper level,and the overall content of exchangeable magnesium was higher than
the appropriate range for the growth and development of tobacco, and the spatial distribution of effective copper and effective manganese was
similar,, with effective copper in the eastern and northwestern regions and effective manganese in the overall tobacco planting area of Jiaohe.The
effective copper and effective manganese in the eastern and northwestern areas of Jiaohe and the overall tobacco planting area were in the suit-
able range for tobacco growth.[ Conclusion | The use of N and Mg fertilizers should be controlled in Jiaohe ,and potassium fertilizer can be ap-
plied to offset the negative effect of Mg fertilizer.
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Fig.1 Distribution of sampling points in the sample area
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Table 1 Descriptive statistics of soil properties

A3 vyl

1 : VT s
I H /ﬁjﬂl‘}ﬁ - %% . A 5‘&%‘ Available Avaslable '}{)&%F
I pH Orgaric matter  Total nitroyen Available nitrogen . Slowly available
tem K o/k mg/k phosphorus potassium otassium //mg/k
&/kg g g me/ke me/ke p g
A7 IE Amplitude 4.78~6.63 1.00~37.83 0.00~2.00 71.00~296.00  94.95~330.51  35.00~336.00 524.10~819.50
SEYI{E Average 5.34 21.65 1.08 158.45 186.86 152.44 638.38
Hifi; % Median 5.26 21.45 1.08 153.75 179.49 135.00 627.60
FRifE22 Standard deviation 0.40 10.32 0.52 46.96 51.09 69.92 83.66
15 Kurtosis 1.17 -0.20 -0.20 0.38 0.03 -0.29 -0.46
i JE Skewness 1.09 0.26 0.26 0.65 0.68 0.74 0.59
25t R 7.69 48.13 47.69 30.55 28.47 51.79 13.33
Coefficient of variation // % : : : ' : : :
43425 Distribution AEIEZ A IEZS IEZS I JEEDDA ARERME IEZS A
K-S 0.01 0.20 0.20 0.20 0.03 0 0.20
AR SR AL A3 ARk AREE A3
i H Effective Exchangeable Exchangeable Effective Available Effective Available
Item sulfur calcium magnesium copper iron zince manganese
mg/ kg cmol/kg cmol/kg mg/ kg mg/ kg mg/kg mg/ kg
77 E Amplitude 32.40~68.30 2.60~15.84 0.89~12.94 0.00~11.00 32.00~44.50 0.42~9.10 0.50~31.70
SEHIE Average 42.58 7.06 3.37 1.47 38.49 4.45 21.84
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FR1

AR SRR SLHERR AR ARk AR AR
IiH Effective Exchangeable Exchangeable Effective Available Effective Available
Item sulfur calcium magnesium copper iron zine manganese

mg/ kg cmol/kg cmol/kg mg/ kg mg/kg mg/kg mg/kg
Hifi; % Median 41.10 6.95 3.24 1.27 38.50 4.28 23.30
FRifE22 Standard deviation 7.32 2.48 1.79 1.13 3.24 2.30 8.02
4 Kurtosis 1.66 1.02 6.64 38.50 -0.80 -0.84 -0.55
i JE Skewness 1.31 0.67 1.94 5.19 -0.09 0.31 -0.66
5t AR 17.81 35.69 55.23 88.98 8.41 53.75 34.41
Coefficient of variation // % : : ’ ' ’ ’ :
SMAEZEHR Distribution IRIESSIA JRIEAIM RIS ARIERSI1 IEZS o FEESAT AREESS
K-S 0 0.01 0 0 0.20 0.03 0

K=S IEA AR A R A8 2R S ARk
AHLUBHY K-S {EHXIRT 0.05, 15 K, IER M

22 FTEFSFESN UK pH ABAM AR LT
HAWR2E5 78 125~261 m, R L35 701845 19 I
FRAEA R R LR AR o, A ORI A R e K, ol
261 m; 450 pH K, 730 9 140125 m; 4 i A8 Fidie /),
A 24 m, AT BEIESZHF YRR | AR i B B A P i AT ~J 158
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Table 2 Theoretical models and corresponding parameters for semivariogram of soil properties

SEREALYE P R AR, S e A 2 8] AR D S
D/ e FEARAE T IRORTCER P, 23 18] A A DG HE BV 22 5
B3 A S e PR B B A R RO, D 116 my HAR I TR 45 ~
94 mo X WFFE X I - SR 73 J Ak AT 2 T 22 R AT, R
SR B AR W] A S (AR A, BRAT R N G 3
NS, RPN IR BRI (£ 2) .

TRFEL 231 S
b7 B WRfli(Co)  HAM(CoHO) A Eolid 2l
Index Model Nugget Base value Nugget effect // % Variable Spdtl.d.l
o length //m variability
73 Available nitrogen BT 2 480.00 8 670.00 28.60 261 M
FHALHT Available potassium FRER R 2 784.68 6 121.56 45.49 75 M
25540 Slowly available potassium = H R AR 1 435.99 3 916.62 36.66 65 M
4 Total phosphorus B 685.69 1 436.36 47.74 24 M
F ML Organic matter HREAR R 47.14 111.54 42.26 54 M
F RO Effective sulfur FRER R 21.57 48.72 44.27 45 M
F%%E Available manganese FREHR R 11.45 43.34 26.42 48 M
4% Total nitrogen TRER 0.11 0.28 39.29 140 M
pH FREER 0.04 0.13 30.77 125 M
%44 Effective copper BRI 0.05 0.10 50.00 57 M
B Fffective zinc FERsAY 1.31 5.21 25.14 9% M
%%k Available iron g R 3.89 8.52 45.66 75 M
24 Exchangeable calcium FEEUAR A 2.63 3.77 69.76 63 M
4tk 8 Exchangeable magnesium FERER 0.78 2.40 32.50 116 M
TE : ML rh A5as (AR DG
Note : M.Medium spatial correlation.
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Table 3 Correlation matrix between soil nutrient contents

SCHAERE  ScH

- -~ 27 %)
- I I Y ool BB g Arr Ak O Thche i
Eisz . Available Avai- g 4% Total ~ Slowly . . . Availa-
Available Organic pH : . Effective  Effective  Availa- ngeable  Excha-
Index . phos-  lable pot- nitrogen  available . . ble man-
nitrogen . matter . copper zine ble iron magne-  ngeable
phorus assium potassium ganese sim caleinm
HEUA Available 1
nitrogen
AR Available 0.943"" 1
phosphorus
HAAH -0.921"" -0.895"" 1
Available potassium
AL -0.025 0054  0.003 1

Organic matter
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 r wam o g AP &
b ta SO A T T T C S e M T T
HyR Available Organic pH Total WY Effective  Effective  Availa- ngeable  Excha- Effective
Index . phos-  lable pot- . available . . ble man-

nitrogen . matter nitrogen . copper zine ble iron magne-  ngeable  sulfur

phorus assium potassium ganese . .
sium calcium

pH 0.937°" 0971"" -0.861"" -0.072 1
4% Total -0.025 0.055 0.003 0.999" " -0.073 1
nitrogen
G 0.916°" 0.935°° -0.932°° -0.201 0.971°* -0.201 1
Slowly avai-
lable potassium
A3 Effe- -0.161 -0.088 0.137 -0.029 -0.157  -0.030 0.042 1
ctive copper
AR 0.990° " 0.974"" -0.934"" -0.066 0.965° -0.066 0911 -0.169 1
Effective zinc
ARk 0.976" " 0.938"" -0.976"" -0.052 0.927°" -0.052  0936"" -0.156  0983"" 1
Available iron
A5 Avai- 0918 0.934"" -0.992"" -0.006 0.887" " —0.006 0.916** -0.163 0.957"° 0979"" 1
lable manganese
CHAEBE 0.993"°  0.940°" -0.942"" —0.040 0.939°* -0.040 0938 -0.115 0.989"° 0.987°" 0.804"°
Exchangeable
magnesium
SRS -0.925°° -0.841°° 0978°° 0014  -0842°° 0.014 -0809°° 0.118 -0921"" -0.963"" -0.968 " -0.846°" 1
Exchangeable
calcium
HE Effective 0,988 0.943"°  -0.864" " -0.084 0.979"* -0.083 0.966"* —0.164 0.988" "  0.946"" 0.837°" 0.980" " -0.862"" 1
sulfur

Tz FR 0.05 R WEHR; = = FoR 0.01 K RFMK,

Note: * indicates a significant level of 0.05; #* * indicates a significant level of 0.01.
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Fig.2 Spatial distribution of pH and organic matter
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Fig.3 Spatial distribution of total nitrogen and available nitrogen
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Fig.4 Spatial distribution of available phosphorus and available potassium
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Fig.5 Spatial distribution of exchangeable calcium and magnesium
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Fig.6 Effective iron,effective zinc, effective copper and effective manganese spatial distribution
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