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Moo, R, Rk, WOk, XIS, XHEE Y, BEE
OJET, KR, ERME, BRiE, ket

(1. FEAOLREEBEAOL BRSO X RIBF T, AT
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4. SUNEMHFEARRCH AR, SN

100081; 2. STIMAMHERIAFFTRE,
E&TY 551700
554300 )

WOE: N TR R R A, e SR R R T RS R C3F SRR AT R AR A A L
FE, (A BEHLARMAS T TR L, I A RIS (Borata ) S PPAL AR B AL A B NSRS UE AT 2R TR
B L PR 38 S DAY, [ st B B O DR R L ) S BRI P . 25 R (DRRAE Boruta 234724
F, B TR . AR B R U R SR R R W L EE S DR, DR AR A A
FEPRI /NI AR s QFET 2 AR S MR - P PR 45 R . AR R e 5 4k 38.30 ~ 78.07, {H
H 60.20, FEA AT RRIUAR AT o FET B/ INECR S AR - R F R RS A R AR TR R AL (SQIys ) 2 1]
FIPEE RECH 0.66 (P<0.001) , I/ NEHREEXT SQLys SEZRTTMAER K Ik 88.17%, SZilE TAERHEINZ T 1y H Ak
0.90 ~ 0.97, FWH/NEIAERENS A R R 2 B8 RN £ 505 R E TRRA s MRS i F 5 Ak o
ForOTeE g, WG T SN A KR L A S 2 IR A RGN . ARG RA Rk, BRI A AL,
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FK 6 MBI 2 41, FEARMRAESTT (M) K5I
PR AR AT A0 BE,  RAF b S e PR FLAT ORI AR,
FEVEM)E R, HERE SR 2 S O, 1
oA THEBURE, BUREIREE N 0 ~ 20 em +)2,
Z R A I, B EIREE 2.0 kg FEM, O
e [0 S0 28 R AT PAL B, SR BRSO RE Ty ek L
F 1o MHMRE SR R K PG GB 2635—1992 4321 1Y
C3F M, AR ARRR A% B YC/T 159—2002 A1 YC/T
383—2010 fll5E .
1.2 MR/ NV A S A A BT PPN

el FH BEAIL AR AR R R0 A L, I3 3 Boruta
R EAT Z2 R B ALIE A 1 AR 43 e d B

g7, B BHE AL & AR B n SR, B
PE15 73 K T shadowMax B LK W 25 H 2L AR |, 7
shadowMean 55 shadowMax 2 [11] %) # Shy %5 ¥ 22 A% &,
/T shadowMin (18 A dE B4R, dE 2EEAR S0 b
HEACAL BTS2 T30 B PR b %) 52 A e
HRAIE Boruta Z3p 70 A2 G E OS5 R, i HERY
A 2l N TP MDS, S BRI R 10 T
VAT R R AT ", AT TDS 1 MDS 4353
AT Y 4 B e RO 4 R R IR R R AL
(SQLys ) At/ NEHEEE T3 REEL (SQLyys) ., T
AR RR R BRI N RE (R 1) Z2HECATF
RFRIEE ST,

®1 TEERNESERERREBEERYEE

B ki SEWESERE RN —— fﬁgﬁﬁ%ﬁ -
KiETLHE 2 (gke) NY/T 1121.24—2012 e 0.5 1 2 25
2 (g/kg) LY/T 1232—2015 “S” I 0.5 1.5 — —

S (glkg) LY/T 1234—2015 “s” 10 25 — —

BfiE Al (mgrkg) LY/T 1228—2015 I 65 120 180 240

TCHLA (mgrkg) LY/T 1228—2015 L 10 20 40 60

HHWE (mgke) NY/T 1121.7—2014 “S” B 10 45 — —

A (mg/ke) NY/T 889—2004 “s” K 80 350 — —

LR ZHNER (mg/kg ) NY/T 1615—2008 “S” B 300 2000 — —
ZEHPERE (mg/kg) NY/T 1615—2008 “S” B 60 200 — —

BRI (mglkg) NY/T 1121.14—2023 “s” I 5 40 — —

TR A (mgke) NY/T 890—2004 “S” B 2.5 60 — —
FR (mglke) NY/T 890—2004 “s” 5 40 — —

AR (mglke) NY/T 890—2004 “S” JE 0.2 3 — —

R0 (mglkg) NY/T 890—2004 “S” & 1.5 3 — —

HHEH (mgkg) NY/T 1121.9—2023 “S” JB 0.15 1 — —

AR (mglkg) NY/T 1121.8—2006 “S” g 0.15 1 — —

KA (mg/kg) NY/T 1378—2007 LY 2% 4 10 30 60

AR =t HHUR (gkg) NY/T 1121.6—2006 W LIE 15 25 35 45
WA (mg/kg) GB/T 39228—2020 HIE 15 25 35 45

AR (mgkg) GB/T 39228—2020 LI 5 10 20 25

HoAth pH NY/T 1121.6—2006 eI 5 5.5 6.5 75
A LY-T 1237—1999 ZIE 5 10 15 20

1.3 HdlRab B S5 b

fi I Excel 2016 & BLE A, JF R R 4.2.1 i
FBUE AT S B 22 . AL i BE D LR AR T RS 2 £
A “randomForest” FI “ranger” /P],; “Caret” £ H
TN GFBESEONEE ; “Boruta” WA FASEE
FEVEMRE s “muliROC™ A2 i 22 73 S 4 52 5 1A

FRIEMZ (ROC ).
2 ERS5HMH

2.1 TR AR R AR L AR S
MHE 26 2 nl 1, e RO VS L 20.41% ~
39.28%, J{H (31.79%) W& &, 78 5 R F/h

S

(T




| T T

——

rhE SRR 2025 (5)

(12.30% ) ; 0 B8 75 B R 1.02% ~ 4.30%, 4 1{H
(2.76%) &, HAEAR 5 (24.96% )5 B L
il 4.80 ~ 30.03, ¥J{H (12.53) W&, ZHR®
K (35.36% )5 HEHEMH I 5 FBEAN Ok Y, AR
FUHE B L 447 70.97% T 43 7E 60 43 LA L, F W4
IBR A BRRAE e 4. 398 pH AR A LT3 40 3
4 6.44 F110.23, ¥4ub Tk rhKF HAS 80 (48
SERBU NN 17.54% F118.80% ) 3 +IEFR 4y K
JCE R SIS 5 (386.60 mg/kg ) A AL T3 A
K, ABAR SR, e HE A R 4 i A5 ) 43
MWL) (114.49% ) 5 HRITESHMER .
MR A U & B E, PRI
1745.90 . 2827.33 Fi1 63.88 mg/kg; il i 7L R A %

BN AT AR T 2443 00 R 36.50 FiT2.15 mg/kg, Ab
THE K, AR . A RO P S
Fw, AT RGE KT, AR A RO T
B4 1.55 F10.29 mg/kg, AbF KK, &= oT
REZHIEMAEERNFZ R KR, B ELS
(63.34% ~ 119.70% ) ; A HLEF-1 150 3155 gke,
AbFIE R AOPHAR S 5 (35.34% ) 5 HIEREY
BRI e 8- 24 435310 0 159.93 T 34.59 me/kg,
PIRb T A, W] IR E ME ELT

SRS, SEMAEAR 13555 53 MR s 5 A
FHIEN By K on RiE T, hREITRER, W
HOTRE XS Z ; AR RFE, MEwETE
U5 RN KEBEGE SR RDRE B LG =

®2 TEFRSFHESEMERLILSIT ST (2=93)

FEhR 2 izt S ZNE S ONE] EHEIE PrifE2E BRRE (%)
St BB (%) 20.41 39.28 31.79 3.91 12.30
JHEE (% ) 1.02 4.30 2.76 0.69 24.96
Tk Ll 4.80 30.03 12.53 443 35.36
T4 2R (gkg) 047 3.08 1.77 0.50 28.20
2 (g/kg) 0.35 227 0.85 0.34 39.94
S5 (g/ke) 3.20 44.60 15.98 9.13 57.14
A (meke) 63.12 356.24 154.82 58.97 38.09
TEHLA (mgrkg) 5.21 130.55 34.91 29.92 85.70
FEwE (mg/ke) 0.80 173.00 28.41 32.53 114.49
HAE (mgrkg) 70.00 1298.00 386.60 210.11 5435
S
140.30 4669.10 1745.90 1035.31 59.30
('mg/keg )
AR
2431 17306.38 2827.33 5033.15 178.02
(mg/ke)
£ (mgrkg ) 4.59 421.40 63.88 66.58 104.22
30k (mglkg) 5.97 152.00 36.50 28.61 78.38
R (mglkg) 465 290.00 50.01 43.72 87.43
AR (mglkg) 0.17 6.50 1.55 1.07 69.19
FHEEE (mglkg) 0.27 9.03 2.15 1.36 63.34
AR (mg/kg) 0.19 5.84 1.02 0.91 89.27
FH34H (mg/ke ) 0.04 2.55 0.29 0.34 115.49
IREHER
3.56 371.95 37.86 45.32 119.70
(mg/kg )
HHLET (g/kg) 11.50 77.10 31.55 11.15 35.34
(DGR3
16.24 603.71 159.93 108.43 67.80
(mg/kg )
[CGR/E ¢
2.76 102.92 34.59 20.85 60.27
(mg/kg )
pH 442 8.15 6.44 1.13 17.54
T 6.96 18.31 10.23 1.85 18.08
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2.2 BEHUARARTIINAL Y fry Ry s 5 72 i 1

RN LARRRIE S 5 LRI IR AR - )
BB LC BEA TP, 288 2o RS Rk A4 5 U
UERSE S SR, AR BEHILIE E A4 PN A% 4
/N KRN R INE 1 a s, M2 B2
Bl 2 ), BUMAL R R 5 iR R 25 (RMSE) fH
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fe/NR 44T, DR, 5 A 48 R O 2 1 S 5
6y 2 I AL R AR TR AR Bk L E A7 T B ATL AR A
TR 0 R P R L G v A M R, I 1b BT,
I 5 52 B AEL 8] R-squared=0.96 ( P<0.001 ),
RMSE=2.15, P-4 %f 1% 22 (MAE) =1.53, A ik,
SRHHASHLIEA T Borata ST AR T B A PR
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el
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BEBLELSCIE (% )

| BEESHERE S BRARE TN
T a AT SUIRHIE - PRSI 2R E TR AL S50 b A v L ST E 5 B Ze RIS, R-squared MHLAE REL; #++ TR P<0.001;

RMSE MRS ; MAE P-4 %R

Boruta 73 #T 45 B 40 [ 2 fif 7R, shadowMax
shadowMean A1l shadowMin 435124 2.86. -0.05 Fll =2.54,
AR . AR R RO A R A
YAt Ir (Z=score) 73308 578 4.55., 3.95, 3.72
H13.14, Y15 T shadowMax, 307 H % #E 6 L H
A WFNEW; AP, KEER. 2R, Sk
A ROHE . ARG . AR . BRA A
TeHL A E B AM1E 3 7E shadowMean Fl shadowMax 22
], WA, L B F i 2 e Ve, (H5Y
WA A EA . RS pHL EY)
K. ARG B H AR 3 shadowMin 5
shadowMean 2 [11], 3% HH 0T A0 b 6k L 19 52 1) 45
INHARZE ;. ARG HEEANER /3K T shadowMin,
P FOOP BB L S AR /N BN 220 it T4y
t MDS HEATAEAR I DA, T A AR
AR BRRA . HR ARk
2.3 LAKHROREGR LG A H AR A AR 1398 B 5 1

XF TDS F8HR B PR A TAR AL AL BRAS B A
AR R, h0.098, &4/, N 0.019, H
A8CR T R LE S R B AN B3, PR A

N0, ANZETEr; MDS 18584 %0 . A %0, B8
fift L. RO A SRR AUCER 43901 R 0.239 ., 0.208
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B 2 Boruta EFXTEEEMSH
T Mo MR, TK A28, Mo A A4, Mg MASHttss, MBC
R, TP 4B, Zn NAREE, MBN MfZEYRA, IN N
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®3 EETREREITNIERNE

_— s RN ek i R/
HRE B e L

Cu 0.098 0.239 S 0.040 —

B 0.085 0.208 Zn 0.040 —
AN 0.079 0.193 cl 0.038 —
AK 0077 0.187 MBN 0.038 —
Fe 0.071 0.173 IN 0.037 —

SOM  0.049 — pH 0.032 —
AP 0.046 — MBC 0.032 —

Ca 0.043 — Mg 0.030 —
CN  0.042 — Mo 0.023 —
TN 0.041 — TK 0.019 —
TP 0.041 — Mn 0.000 —

T Cu ARG, B AR, AN HBE, AK WA, Fel
AR, SOM AL, AP &, Ca NaCHIES, C/NAHA
o, TN A%, TP H Ak, S AR, Zn HAREE. C Rk
PR, MBN HRUEM L IN HIEHLE, MBC Bk Wi, Mg
FECHAERE, Mo A, TK A0, Mn sk

WA 3a fi7, SQlLys Y0 H K 38.30 ~ 78.07,
{4 6020, 785/ (13.56% ), H b 91.40% K F
50.00, %‘%Eﬁ %Mﬁi%ﬁﬁﬁﬂkﬁﬁﬁy SQIMDS‘}H@
B} 1930 ~ 98.64, YJ{H K 6592, v & A
(21.44% ), SQLys 5 SQlyns 2 18] 4 #5325 1F 4 2¢
(P<0.001), Y& REH 0.66, FHI MDS fEMEILE
TDS FEATAE IR 3 i P4y, ELJH MDS 7K 17
VG, B REARPIREA (] 22572

a b
100

R-squared=0.66"

1% 0.00%

75

SQlvps

11.50%

UL
+

50

25

[

40 50 60 70 80
SQlps

s SQLps 85 B R 43 SRy e R ( SQIype>
64.82) . AR (64.8258Q1,:>51.56 ) FMEF
A (SQLy<51.56 ), fili LA Z 7 5%
MDS #4750 UE, 2RI s MDS Xf .
5 RARR T £ R FE ) 43 2I 000 74 A 2R 4331 R 88.50%
86.20% 1 100.00% ( & 3b), &4 1) % K 88.17%
(95%Cl: 79.82% ~ 93.95% ), Kappa ZECH 0.78;ROC
Mo s . A AT FH ROC 2 R
FLCAUC) 435120 094, 090 #1097, Z5F-HHIHF
Y9 AUC 4351 093 F110.95 ( & 3¢ ), 7 MDS
REAS A R X A3 AN T i A G AR, 2E— 25100 B
MDS BERSAES TDS HE THIAN 5 A7
2.4 FSAEANIX TR B BN b

XFENE 9 AT () AEAR X Y SQTyps A1 MDS

VRt T it b, 455 (&1 4) =M, Hy
XA AH 1= 66 208 . A SO AN ST 34945 50 oy
052, 050 F10.55, f95rAAXefik; 285, By
T RIS 7 o b DX P 4550 A R Y A A S5 N
it 0.60, FFA AR Hil b X A A A5 S 4
ik, M 055; SEPHHLX AR . A RmAE R
AR, JUHEA S A S P83 530 A
021 F1022, HJFEP Ry & E il i, 7SEK
AR IX ARG . AR . B A
RS, A6 070 DL b, BEIR b, Bt
K AR A L A 2 - g Rl R A R A AL
B, MK BR300 0.54 F0.65, Yk
BRI, TR S B RNES A e M X e R 2R H
)R, B BERIEEST X AT RO Ak, S8Us
ANl T

1.00

0.75

0.50

Sensitivity ( TPR )

0.25
0.00%

0.00

LN i

0.00 0.25 0.50 0.75 1.00
1-Speciity ( FPR)

FbRAE

B3 TERERHES RS NIRERIES T
T: a4 SQlips 19 SQlyps MRS, R-squared NHEREL, 0+ FIR P<0.001; b AREHLARKZ 3 2ERIBRFE s ¢ NBEPLARMRZ 2028 ROC 2k, B

AEFAE (FPR), Yl EFHZ (TPR ).
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VYRR T I E TR N

4 FMEFEERSNNIER T ERERY RS/ NUESERTHES

3 it
SRR L4 R 12.53 +4.43, BT 4
SR P AR Ak, TR SR TSR
TF TR R T A 22 57 B 8. AR X FAE 4 19 1
By, DU RERR LA B, 12 PR HLAR AR
AT, 3 o Boruta 43T B R T A R0
AR DA R RN AR A R B
LA A A IR . AR R s R Y
FEA Sy, EESSIEY A AR,
AL 0 S AR D S I AR B K Ak A5 R A
AR5 B, A 5O TR AR SR ) 2R ) A O S T
TR AR JE it RSNV i 3 R ) TG Ak TR, 1 AR

el mrse R, W%omﬂmﬁm piipes
S MR RO 5, AR BERR AT — 2 TRk

f“”,mﬂ%%'*%ﬁﬁ HORARN], W
AEAT R TR AR 2 E e it % 5
ﬁﬁ%ﬂﬁﬁﬁi%%ﬁ%ﬁﬁﬁﬁiﬁﬂﬁﬁm
ZERRI, A RS SO B R N
AN S 5 I R R A B, IR
2R A, #ﬁ%mﬁm%A%%ﬁﬁ”oy
RS L, R A S R SR
%%ﬁmwﬁi,Mﬁﬁ¢%M%;%ﬁ%“ﬂﬁ

B, —E B KBS N ARG 5 S BE B ok BEHE 0 i
i, AR 200 mg/L 5 MIFEAR; a0 >
TRt I B it FH WA B 0 1 R R SIS o g AR R
N BRI A T2 B s, SRR R 5 R A KA
TRARFREE 2R A R s m >, BFsE M, o
it RN Bk 5 i EA W AR RN, I HL R
IR R I — 2 s,
o 4 0 X T X 407 YRR AT AT, R
%M%ﬁ%ﬂ%ﬁ%%%i%gml¥ K JE A
i B SR R R R 2, RES MR E M SR R A RS
%E,ﬁﬁhﬂﬂﬁmﬁﬁﬁﬁﬁﬁmlﬁﬁﬁ
st 8L, AR S B KRR T
B E R IE RN B TR BT R, A
BRI AR I SO RLA OB BN -, (H S
A A R R T8 e E TG
MR IR, HACER A A TR AL 2R X
IR (¥ R =18 b I S\ R AN i)
TAL ASICE R 5 M R I R A R ) SR AR ) A
Fo AR ZS S5y RER G . CEIER
LT A e AR AR ) E s &
B, SA SRS R R AR K AZ B B A, 2Rt
Bhas Y BRI I, TEAN RIS B b R o Rk
NP AR WA L 1) 5 M A E 25 57 o
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i FH Boruta ZA7T 0 9 + 3 9P A 85080 . AL
. el R RTAE SUERA B MDS 3R T - 4
wIE, SN SQLyps T ARTE A 38.30 ~ 78.07,
V- 60.20, 5 VU 1] 45 A KA - 4 BT AR 0 AH
U OHIRAE MDS AR, 6 TDS BT X EE
P, BERRIR, SQlys 5 SQLyys LM RLG PE 7
$°4 0.66 (P<0.001 ), B Boruta 43 A7 #4 & MDS
AICER TDS MEAT H IR A PFANY s IR, FHALARAK
ZIRER SR (IEFE N 86.2% ~ 100.0% )
FIROC il £k 43 #F 45 S (AUC 7090 ~ 0.97)
FEH MDS fEREAEE TDS Xof A 4K -+ 48 o f 2 g gk A 7
AKX, BAESE R Sk D TS SS A
o SQLyps AT F o3 BT 5 3B, 5 M DX AR
BEOR HE 32 SRR PR T R0 A SO R sk,
Y TR AL KN &6 76 200 . A R0 S5 i
JLE D, HESSD WP CeiEs:, ik
K B B S8 5 B v O I SR 9 B A T ) R
BRI, XFFs MR 5, SR R I K
REAE Ay oA AP A - 9 0 o . Sl I g o A
it B — 5 B A BRI AT 5

(EAFE R, BB LR Ry i RO R i
PR AR, FEAIFGE it A LA TS B
PEEAT T o3 M. XFP O mARA AL, H AT REAE—E
PRI RS T 455 00 RO R AR 4> B — 5
FRIAST R, PRI, ASRIFIE AT A — 203
[ b B — 48 bR 5 2 G Ha bR, DA 4 miHvAh %
PR X E bR AR i AR ST . ASBFSE A0 H A 2
PRAIATWE D LU 1Y 4988 ) R R, R B A
TWEm X —BFFE H bR SRTAT, A S5 PR A
FiRZIUN, WEH 2 KRR, T AN
TEE, Ak nT LA R = X A & S AR S 2
ZEA TR, DLTAR 5 b Bl R SO R R 45
iy DX g S AR A3 PR, DT HE St AR e A g
WA, AN, ARWFIEAE S A5 A A X R AR
T o3 AT T, ST RN HIE E 4 H
DA 25 57 3, T 20 A DX P AR ot 50 A X A2
B, BCATREAS F DA 4 1T S LA AN A X B 51 1 45
FRIE. [EIRE, ASWFSE v AR 55 Y Be b, 1+
) B A (R 2 S T S PN AN AT S Y —
Sy ORI, R T R B AR D O B
RS SN T A 7= S B, AR AR5 10 24 38 i A
o, A LY B 2 A W) AR AR A I,
DI A S PH 77 28 4 R I v S A e PR A B 4

RS R
4 HHig

ARHIE S 380 A8 AL AR ARAB IR X 08 K L 277
W, FF454 Boruta B L FE 1L, WiE T 1R
SR AR, B AR R R R R A
BB EL B S BE R 22 0 IR DA A 8 MDS #E473EF
S WER LG A AR A TR T, SRR, St
B SQLys U5 19.30 ~ 98.64, 14K 65.92,
SQIys HY 0 Fl Ky 38.30 ~ 78.07, F 1 4 60.20,
SQLyps 5 SQLyys Z AR B E IEAHCE R (KR
B r=0.66, P<0.001), MDS %} TDS {1 + 3 5 £ 45
2 T VAR R ik 88.17%, HJFSE T % MDS REf%
YE TDS WA RO, T 50 M 4 Al A 98 o
FIPFAY o 388 e 0T I P W Bk L g - 458 o AN
SrEFIHATIRA T, BB T AR50 . AR AT
SRR S I A MR T R L ) 2 PR T A
I, fEIERA = R, e g R A R
b ARG . BRI RS, LM
BB LG, DT P A v T f 2 ™

S
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Research on the evaluation method of tobacco-growing soil for targeted regulation of the sugar/nicotine ratio in
tobacco leaves

YANG Rong', ZHU Jing-wei”*, LI Cai-bin’, AI Yong-feng', LIU Qing-li', LIU Yan-xia®, LI Zhi-hong', LI Han’,
CHEN Xi', WANG Xin-xiu', LI Qiong-xiang', ZHANG Yun-gui'" (1. Tnstitute of Agricultural Resources and Regional
Planning, Chinese Academy of Agricultural Sciences, Beijing 100081; 2. Guizhou Tobacco Science Research Institute,
Guiyang Guizhou 550081; 3. Bijie Branch of Guizhou Provincial Tobacco Company, Bijie Guizhou 5517005 4. Tongren
Branch of Guizhou Provincial Tobacco Company, Tongren Guizhou 554300 )

Abstract: In order to promote the high-quality production of tobacco leaves, 93 groups of same-field soil and cured C3F
grade tobacco leaves were collected in Guizhou Province for the determination of soil nutrients and tobacco leaf sugar/nicotine
ratio. The random forest model was used to predict the sugar/nicotine ratio. The importance of variables was evaluated by
Boruta algorithm and the minimum data set was constructed to evaluate the quality of tobacco planting soil based on tobacco
leaf sugar/nicotine ratio. At the same time, the main limiting factors of sugar/nicotine ratio of tobacco leaves in Guizhou
tobacco-growing area were identified. The results showed as follows: (1) According to the Boruta analysis, Cu, B,
alkaline hydrolyzed nitrogen ( AN ), available potassium ( AK ) and Fe were identified as important factors affecting the

sugar/nicotine ratio of tobacco leaves, and constituted the minimum data set for evaluating the quality of tobacco planting soil.
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(2) The results of tobacco soil quality evaluation based on the full data set showed that the soil quality index ( SQLy,s ) ranged
from 38.30 to 78.07, with an average value of 60.20, indicating a good overall soil quality. The coefficient of determination
between SQIps and SQLs based on minimum data set was 0.66 ( P<0.001 ) . The SQIs grade prediction accuracy of
minimum data set was up to 88.17%, and the Area Under Curve ( AUC ) of Receiver Operating Characteristic Curve values
ranged from 0.90 to 0.97, indicating that the minimum data set could effectively replace the full data set to evaluate the
quality of tobacco growing soil. (3 ) Based on the analysis of low-scoring factors in soil quality indices, the main soil-limiting
factors for sugar/nicotine ratio in tobacco leaves in Guizhou Province had been identified as Cu, B and Fe, primarily due
to their low contents. Consequently, reasonable regulation of Cu, B and Fe contents in the soil during production could be
expected to improve the sugar/nicotine ratio and enhance the quality of tobacco leaves.

Key words: sugar/nicotine ratio; random forest; soil quality; minimal data set




