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Abstract
sulfur, total iron, manganese , boron, molybdenum , copper,zinc) on the quality (soluble solids, horizontal diameter) of Fengjie navel orange ,the
classification and regression tree model (CART) was introduced ,and the soil characteristics were used as independent variables,and the quali-
ty of navel oranges was mostly used as the dependent variable for modeling analysis. The results showed that zinc was the most critical factor af-

(Southeast Sichuan Geological Team,Chongqing Bureau of Geology and Minerals Explora-

In order to clarify the influence of soil characteristics ( pH, organic carbon, nitrogen, phosphorus, potassium, calcium , magnesium,

fecting the soluble solids of navel oranges,and nitrogen was the most critical factor affecting the horizontal diameter of navel oranges.pH , calci-
um and fruit transverse diameter reached a significant positive correlation,the correlation coefficients were 0.346 and 0.400, respectively. The
CART model could be used to study the influence of soil characteristics on the quality of navel oranges.For the soluble solids tree model , R’ ,
RMSE ,and MAE were 0.85,0.46, and 0.32, respectively; for the transverse diameter tree model, R>, RMSE and MAE were 0.89,1.58 and

1.07, respectively.
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1 ARREEER
Fig.1 Location map of the study area
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Fig.2 Distribution of sampling points
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T SRR (R AR RPE SPSS v.25.0 h5E 1 428.45 mg/kg 2.31%., TG R B BE L BAY A 4 B

o HAMAH KBRS HE Excel 2007 H158 1,

2 ER55H

21 ERG AR S RN 0.25% ~2.90% , T HIE N
1.26% , 43 pH Ky 4.22~8.37 SEIE N 7.47, KEBICEE W,
B B 4> Bk 568.00 ~ 4 281. 00 mg/kg. 304. 00 ~
5 056.00 me/kg 1.37% ~ 3.27% , -4 4H 43 5 Ky 1 567.73 mg/kg

0.26% ~18.87% .0.51% ~ 3.76% .0.01 ~ 0.13% , SF-$5 {8 43 51
5.92% 1.15% 0.03% , f¥IITHRELR(EH0) B S
AR 2.39% ~ 4.92% . 307.00 ~ 1 176.00 mg/kg ., 11.70 ~
55.20 mg/kg 37.70 ~ 138.00 mg/kg .31.00~ 170.00 mg/kg .0.31~
1.47 mg/ kg, SISy 3.77% 587.45 me/kg 29.24 me/kg .
90.12 mg/kg .88.10 mg/kg.0.70 mg/kg(F 1),

F1 TEEHEST
Table 1 Statistics of soil characteristics

5 o " BN K # P 5 Ga B Vig
[tem carbon /% mg/kg % mg/kg % %
f¢/IMH Min 0.25 422 568.00 1.37 304.00 0.26 0.51
i KAH Max 2.90 8.37 4 281.00 3.27 5 056.00 18.87 3.76
H{H Mean 1.26 7.47 1567.73 2.31 1428.45 5.92 1.15
FrifEfn 2= Standard deviation 0.67 1.08 779.62 0.37 1 084.78 6.25 0.63
i JE Skewness 0.61 -1.83 1.39 0.01 1.58 0.92 2.53
45 Kurtosis 0.01 2.61 3.08 0.97 2.73 -0.53 8.63
A i 424k Fe i Mn i Cu B Zn W B # Mo
[tem S/ % % mg/ kg mg/kg mg/ kg mg/kg mg/kg
#/MHE Min 0.01 2.39 307.00 11.70 37.70 31.00 0.31
F KAH Max 0.13 4.92 1 176.00 55.20 138.00 170.00 1.47
J{H Mean 0.03 3.77 587.45 29.24 90.12 88.10 0.70
#rifEfR 2= Standard deviation 0.02 0.65 207.85 8.04 18.01 31.62 0.27
{WE Skewness 2.79 -0.10 0.88 0.58 -0.27 0.35 1.33
U4 5 Kurtosis 10.81 -0.93 0.41 2.85 2.14 0.37 1.78

HH e 2 W, TR R B 10.90% ~ 16.10% , -
BIEH 13.57% , 218 GB 12947—2008 ff hH A7 i A e b fiE, 33
ANEE SRR AT E EDE ) s R B R (Al R &
B=10.5%) 9400, HSEHEiR )y 68.53 ~85.47 mm, FH{E N
76.09 mm,Z: 8 GB 12947—2008 fif M 47 i AH e kR vfE, 1 M HE
ik E] 3 L(85.0 mm<f#1%<95.0 mm) 23] ,6 MR SAF2 L
(80.0 mm<#i#5<85.0 mm) 45, 14 PMEFLIAF] L(75.0 mm<
H#42<80.0 mm) 2, 7 A E] M(70.0 mm < A#£<75.0 mm)
03,5 MERRIRE] S(65.0 mm <A1£<70.0 mm) 5]

2 BERELSRE

Table 2 Fruit quality of navel orange

ALV e
it H 27 Cross
Ttem Soluble solid diameter

content // % mm
#%/MHE Min 10.90 68.53
5 KAH Max 16.10 85.47
HJ{E Mean 13.57 76.09
R 2= Standard deviation 1.22 4.86
M3 Skewness -0.18 0.17
43 Kurtosis -0.23 -0.74

2.2 MRS AN TEIR RN, pH 55 R SRR
B EIEAHSE AR R B0 0.346 H10.400, b id 454
PR PRI Y & B RB BRI RE (R 3) .

2.3 SEEER A5 AETEEIE DS AL, 14 4 £
R AR A AZ i, BOE AT SR R0 5o 4 A2, m]

PRI YA B CART AR ULIET 3, AR Sefitett oA
At 14 A H R E SR AR AT O A AR R, BERE A AR AR
IRk 4 2 RIS U CART REBIRIDLIET 4. Jfp
BRI A5 R -5 SR (AR SRR BT (B 5.6) , SR A 38
IES BSE RIS R

R3 HEXEST

Table 3 Correlation analysis

" ALV
i e A i
Index diamet Soluble solid
rameter content
pH 0.346" -0.054
A HLEK (Organic carbon) 0.179 -0.159
H(N) 0.009 -0.163
i (P) -0.158 0.088
Bi(K) -0.244 0.241
5 ( Ga) 0.400" -0.334
BE(Mg) 0.175 0.067
Hi(S) -0.081 -0.076
&k (Fe) -0.203 0.062
4% (Mn) 0.029 0.255
(B) 0.003 -0.054
£ (Mo) -0.229 0.173
i (Cu) 0.134 -0.032
#¥(Zn) 0.092 0.167

T+ FRLNER R IK B FE KT (P<0.05)
Note: * indicated signifcant level (P<0.05)

SrEBGE REC(R) K7 R 22 (RMSE) P2 4s
XHiR2E (MAE) SRAGIAERIGRE . th 4 nl i1, nl P2 )
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Fig.3 CART tree structure of soluble solid content
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Fig.4 CART tree structure of fruit horizontal diameter

F4 RERBE
Table 4 Model accuracy

$8F7F Index R RMSE MAE
AR 0.85 0.46 0.32
Soluble solid content

}7% Cross diameter 0.89 1.58 1.07
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Fig.5 Scatter plot of soluble solid content
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Fig.6 Scatter plot of fruit transverse diameter
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Fig.7 The relative importance of the influence of soil properties
on the content of soluble solids
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Fig.8 The relative importance of soil properties on the influence
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