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Evaluation of Soil Nutrient Status and Fertilization Zoning of Tobacco-growing Region in
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Abstract: In order to fully understand the current status of soil nutrients in the tobacco-growing areas in southeastern Chongqing,
a total of 1 421 soil samples were collected in five districts and counties in southeastern Chongqing from 2021 to 2022, and soil
nutrient contents were measured and compared with those in 2012 to clarify their change trend and give a reasonable fertilization
plan. The results showed that compared with 2012, soil pH increased slightly, organic matter content decreased slightly, and the
contents of available phosphorus and potassium increased significantly in 2022. At present, soil with acidic pH accounted for
36.88%, soil with low organic matter accounted for 23.08%, and soil with suitable alkaline nitrogen, available phosphorus and
potassium, exchangeable calcium and magnesium accounted for 74.17%, 20.97%, 11.89%, 44.19% and 30.96%, respectively. In
general, soil acidification is serious, soil organic matter is relatively insufficient, alkaline nitrogen is suitable, the available
phosphorus and potassium are generally high, available manganese, zinc, molybdenum, sulfur and boron are rich, while
exchangeable calcium and magnesium, available iron and copper are insufficient in a large proportion, and the deficiency and
excess of each element coexist. Therefore, the tobacco-growing areas in southeastern Chongqing should adopt measures
according to the current status of soil nutrients and the fertilizer zoning maps, applying fertilizers scientifically and rationally to
achieve the sustainability of soil and flue-cured tobacco production.

Key words: Southeastern Chongqing tobacco-growing region; Soil nutrients; Evaluation of abundance and deficiency;

Fertilization management
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Fig. 1 Sampling sites of tobacco-growing soils in southeast Chongqing
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+ 3 pH: R 1: 2.5 kLR, A pH T
W . AP FEEBREAIMNAEL. fEA : NaOH
B AE A T . A RO . kIR AR BRI (B
Peo WA BEMRECRIR-JEICEEIIE . St
8% 1 mol/L NH,Ac R4E-J5 I/,
A RO - B 39, 2 mol/L ) Ca(H,PO,), 2 #:-BasSO,
Ptk s it RA R TE 3, pH 8.5 NaHCO; =242

BaSO, Huihik. /KA 1:5 WAKFER, H
MRk, AR, B, k. H. %1, Bll: DTPA
g i 3 1w Y5 R
1.4 MWEATEFESERNIIRE

Z: WA = R 4 [ A 48 Ay BEORL R AR DG X 1
B PPN RS, R A X 4 ST PR A
TEOLIE , 5T X 4 1 B3R 0 A G bR 43 in 2 1
s

F1 AEEWMXLIIEpH SHEFESENRIFE
Table 1 Grading standards for pH and nutrient contents in tobacco-growing soils in southeast Chongqing

EizgaN B ik AR EH B e 75
pH <5.0 50~5.5 55~6.5 65~175 =75
FEHL(g/kg) <10 10~20 20 ~ 30 30 ~ 40 =40
oAt A (mg/kg) <65 65 ~ 100 100 ~ 180 180 ~ 240 =240
A WU (mg/kg) <10 10~ 15 15 ~30 30 ~40 =40
B (mg/kg) <80 80 ~ 150 150 ~ 220 220 ~ 350 =350
W5 (cmol/kg) <3 3~6 6~10 10~ 18 =18
L (cmol/kg) <0.5 05~1 1~16 1.6~32 =32
A XU (mg/kg) <5 5~10 10 ~ 20 20 ~ 40 =40

A 540 (mg/kg) <0.2 0.2~0.5 05~1 1~3 =3

3B (mg/kg) <0.5 0.5~1 1~2 2~4 =4

i 5 (mg/kg) <0.15 0.15~0.3 0.3~0.6 0.6~1 =1
i #4H (mg/kg) <0.1 0.1~0.15 0.15~0.2 02~03 =03
Bk (mg/kg) <2.5 25~45 45~10 10 ~ 60 =60
A i (mg/kg) <10 10 ~ 20 20 ~30 30 ~50 =50
IR (mg/kg) <5.0 50~10 10 ~ 30 30 ~40 =40

1.5 HELQKESSH

KH Excel 2016 AT EE . Jr 2t %
I (LSD 7)), R ArcGIS #2423 [a) 43 A 1A
E Ty R R PR B AL E L (IDW 1K), A SO, #ERE
JtE AR5 DX 0 . L, <100 mg/kg A{KRZL, 100 ~
180 mg/kg HH A, >180 mg/kg NEA; A RLWE,
<15 mg/kg MAKME, 15 ~ 30 mg/kg Jy i, >30 mg/kg
N AR, <150 mg/kg MAKAR, 150 ~220 mg/kg
JRER, >220 mg/kg M ER, FELARR RS I 44
Jita HEL DX R P

2 HEREHSWH

2.1 1 pH

HI4e 2 I 2 AT, 2022 AFIR AR R AR X L3 pH
HIfE 6.01, Forft pH L MEAIAR RTINS 40 hdt: £
H, HLE 5 LA 36.88% , pHUE TR H4JE i [ 32.23%,
pH R R 25 1 £3%8 05 1L 30.89%., 45X E pH f71E
RS, HPETIAN B R R LA L S

2012—2022 4F[a] +3 pH (a2, &M 5 MR E
() pH ) 2/0iE BT, (HERORE, HERmRE S
22 TEAVIREE

M 3 A 3 AT, 2022 4R 45 /4 X A
MUY &80k 24.38 g/kg, AbTH@E EIGERIA L35 5
e 60.74%, Ak T AR FE (R AR R A1) F) 438 o5
23.08%, AbFHEEE A S 16.18%; 5 4
X B AP S AR R . 2012—2022 4,
2 DB AT LT B i 2 N R
23 TEWME. AUMNENHSE

HHER 4 Al 2022 4RI AR e 00 DX - S i /L
N 142.58 mg/kg, AR FANFIEHAKF-. &KX
Bk 22 55K, R A = (R R I)
Fo i) i 26.08% , 352 7K B fifk 280 3¢ e FAR 35 Lb 481 o
27.92%, A FEBRAE A = A 7 20.0%. 2012—2022
AF, BOVT. . B2OKORIE R - SRR R A b, (R
FEY BHA Bk b
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Table 2 Proportions of soil pH in tobacco-growing areas of southeastern Chongqing
X E FHEAEL 5559 pH 43 A M5 (%) pH
Ak £ giS 5 H g e 2012 4 2022 4E
ik 230 6.09 22.61 34.78 26.09 10.43 553a 6.15a
T 210 23.81 24.29 28.09 16.19 7.62 529 a 58la
Bk 480 9.17 24.58 41.04 18.33 6.88 5.60 a 598 a
AR 130 22.31 17.69 27.69 26.16 6.15 5.36b 593 a
Py FH 371 17.25 21.29 23.18 24.26 14.02 5.84a 6.10 a
BNz 1421 14.14 22.74 32.23 21.53 9.36 5.52 6.01
e P RING FBEFR R AN R X L A1) 22 5 1 2 (P<0.05), R IAl,
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Fig. 2 pH spatial distribution of tobacco-growing soils in southeastern Chongqing
3 AEEERIERNREESHINE
Table 3  Proportions of soil organic matter contents in the tobacco-growing areas of southeastern Chongqing
X E FEAKR AP HLTSA6 55 (%) HHLBT A HE(g/kg)
AR AR EH BE e 2012 4 2022 4
R 230 0.00 25.65 58.26 13.48 2.61 25.81 ab 24.10 ab
T 210 0.00 31.90 62.86 5.24 0.00 24.60 b 22.54b
Bk 480 0.00 11.25 62.92 25.62 0.21 27.76 a 26.50 a
A 130 0.00 16.15 63.85 18.46 1.54 30.27 a 25.08 a
i) 371 0.00 34.23 57.14 8.09 0.54 25.60 ab 22.62b
AR 1421 0.00 23.08 60.74 15.41 0.77 26.81 24.38
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Fig. 3 Organic matter content spatial distribution of tobacco-growing soils in southeastern Chongqing

2022 AR AR R R X A A SLBE S B R
54.49 mg/kg, HP 71.22% BY+HIEATAGE . P
TR Ab T B LAY 3 5 EE 20.97%, 4 7.81% 1)
T AL T AR AR, R W2 X 4 e+
B, FEE VIR, AT RO O A AR KT
B4 5 A 79.52% F1 89.23%., 2012—2022
A, WRSR X A O 1 i I R nka A

2022 A i A T A IX A 3 AL BT R R
388.96 mg/kg, BEARBAFE, BRI TR I =
IR I 5 R 26.46% Fil 53.63%, AbTHEE
AR IS R 11.89%, R, BL. 52K, Atk
A A B B 400 me/kg, T IR G A R T
24 FREBEHMEEXR

BN IR A A R AR A A
TE I X LR A N XA B (] 4), ARG LLT
Bl2Emiie 4. ma . P IREURE, S0t H &5
WEEHIAE 6.0~7.0, 7.0~7.5F1 7.5~ 8.0 keg/Hi(1 Hi=
667 m’) T EEEAI LB R 1 1 2.5 h R PR
11 230 ETPEEEET) . 12 0.8 1 2.5(P A
BEPEA 12 0.8 : 23(P RSB, AL, Al

ML LR %e, SR “orXiasR” riEhe s =X,
25 TETHMESMESE

HER 5 AT, 2022 4R A< w00 X - 8 A8
wEHN 7.01 cmol/kg, AbTF @ BAKFAY 3 L
44.19%, AbTFHARBARALAT 1) 3 5 e 39.56%,
AT AR = KO 3 L 16.25%., HAERC
P &8 0.97 cmol/kg, Ab T8 BKSEH 135
di Lt 30.96% , Ab T AR KA AR K P 1 38 L
58.41%, AbTFH5 i A = K1) 138 5 e 10.63%.
2012—2022 4%, 5 PN IX B sc et & 3 2 R R
B, BRESTIAN, ¥tk & il 2 F T
26 TERETESE

6 B Won, 2022 AR AR R AR X A A Rk
] i B 2 CRATR B RAR) B e A5 430 R 36.17%
24.56%. AR « BE . AR A R B )
LA 53500 R 81.14% . 78.82% . 79.03% I 60.04%.
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Table 4 Proportions of soil alkaline hydrolyzable nitrogen, available phosphorus and potassium contents in the tobacco-growing areas of
southeastern Chongqing

+3EFRSy X5 FEAEL GG MR (%) & (mg/kg)
A BAK iEH B W 2012 4F 2022 4F
T L e 230 3.04 23.04 70.01 3.04 0.87 129.72 ab 120.13 b
T 210 0.47 429 87.14 8.10 0.00 119.74 b 138.38 ab
WK 480 0.62 2.29 69.17 26.88 1.04 127.98 ab 160.69 a
fFE 130 1.54 7.69 70.77 20.00 0.00 136.22 a 146.77 a
gL 371 0.26 14.56 77.09 7.55 0.54 135.36a 133.98 ab
AR 1421 0.99 9.64 74.17 14.57 0.63 129.80 142.58
R e 230 6.09 6.09 33.48 18.69 35.65 3333 b 35.59 ¢
T 210 1.90 429 7.62 6.67 79.52 31.59b 75.81a
WK 480 271 3.96 19.78 11.67 61.88 29.86 b 55.78 b
fFE 130 0.77 0 6.15 3.85 89.23 40.58 a 86.01 a
[igiE| 371 3.77 6.20 27.49 17.79 44.75 19.71 ¢ 4142 ¢
HE ] 1421 3.24 4.57 20.97 12.95 58.27 31.01 54.49
AL v 4 230 0.87 5.22 11.74 24.78 57.39 232.85a 413.70 a
T 210 0.48 3.81 9.05 25.71 60.95 237.19 a 400.49 a
WK 480 0.42 7.50 10.83 22.50 58.75 224.17b 40737 a
ik 130 0.00 0.78 6.15 27.69 65.38 224.17b 431.03a
74 FH 371 1.08 12.94 16.98 32.61 36.39 183.68 ¢ 328.52b
7R 1421 0.63 7.39 11.89 26.46 53.63 220.41 388.96
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Fig. 4 Fertilization zoning map for tobacco-planting soils in southeast Chongqing

http://soils.issas.ac.cn



992 +

e %57 %

x5 AFEAXIEIBRESESESHME

Table 5 Proportions of exchangeable calcium and magnesium contents in tobacco-planting soils in southeast Chongqing

X E FEAL T He5R455 BAELATATINR (%) & (cmol/kg)
B A BAK EH B e 75 2012 4E 2022 4F
R 230 A 8.26 38.26 29.13 24.35 0.00 6.92b 711a
AR 14.78 37.39 35.22 12.61 0.00 1.60 d 1.0l ¢
L 210 A 9.05 39.52 43.33 8.10 0.00 9.02a 6.21b
SR 17.61 47.62 28.10 6.67 0.00 1.85d 0.88d
WK 480 A 3.54 28.96 53.54 13.75 0.21 574 ¢ 721a
P QER 10.62 58.13 27.92 3.33 0.00 1.19d 0.85¢
e 130 NS 14.61 36.15 33.85 13.85 1.54 453 ¢ 6.58 a
AR 16.16 38.46 30.00 15.38 0.00 1.87d 1.00 ¢
[ 371 A S 5.39 29.92 45.55 18.60 0.54 5.02¢ 7.32a
A B 6.74 39.62 34.23 19.41 0.00 1.80d l.14¢
N} 1421 /e 6.63 32.93 44.19 15.90 0.35 6.25 7.01
AR 11.82 46.59 30.96 10.63 0.00 1.66 0.97
F6 MFEMERTEMERTRSEIMME
Table 6 Proportions of trace element contents in tobacco-planting soils in southeast Chongqing
Hb FEAEL TR AR T AR (%) £t (mg/kg)
HAI B LN Lge a1 2012 4F 2022 4
F N 1421 A 2.46 22.10 41.10 32.16 2.18 1.68 ¢ 0.97d
A RUEE 0.49 3.87 16.82 33.71 45.11 243 ¢ 440c
ARk 19.91 16.26 21.96 33.92 7.95 62.51 a 19.62 b
EER & 3.45 4.08 11.33 15.83 65.31 63.62 a 63.49a
R 2.25 12.17 35.75 31.53 18.30 0.24 0.67 d
KR 4.79 7.04 82.2 4.64 1.33 10.92 b 19.00 b
ARUH 2.53 5.91 12.53 26.11 52.92 0.16 ¢ 0.41d
EERE 8.44 16.53 14.99 27.59 32.45 56.57 a 45.03a

R ORA 7 AL T IS EE Y, LR R AR T A PR
TP v R T 2R IR AR TR

3 ihie

31 i pH. BHRIARKELRIT R
2012—2022 4, #iZRrE 5 DX EAYHH 155
pH ¥IE/NIE o, KPR 10 4, JHA K.
AR . FREESEIEE AL . A HLAE KR AR A R il 45
HEAT HIERRAL O B ORI H k. (AR R, WA
B X P 3 (pH<S.5) 5 kb 36.88%, TIEMRILIE
PATH A Ay P, ATy AT S G AR TR A
R A I 2 P DX SRR T g L, kR A A
YR EE, fRAEARNT IEF AR, v i
R IER HHGER, 5 pH AU+
AR, H g ISR A i TSR
bk, PR R e R Y, R R
N W R I T KT, Ca®t Mg,

B R R T AR, 1R I A
DT S5 850 9 5 A R o 149 R AL S 50 AN I 4
e 74k, FACHANE MG . A8 53R HA
T U I St 2 P T+ 3Rk . BRAE AR HY
EEE, FERENE APEED Hik, Rikn
S HHATARYE 13 pH AR, SRECK IR IR PR el B3R
W X TFoRmRME(pH<5.0) 13, FIRH 80 ~ 140 ke/Hi
AORIEA AR, [ Aot 18 it — a2 2 A A AR BT - 3
YIIE 15 XHTFESMRTE(H 5.0 ~ 5.5) 4%, FR 550
PEDPRL, WA K REESEEEAE . ORI A )5
SAE R ) BB EA TR R, AR AE 50 ~ 100 ke/Hi, [H]
] B it A A LA T A e U AR
FEEREW, WA X - IERR AL S 1 B = A
P N A B R BEAR I IO, o 3k AR 7 UE T %M X - 1k
FEPH B F B 2 - R A ) E R N 2 — o R,
WA IR DX AT AR B MR Al R, R
i R T 6
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T P4t R AR A5 R AR I S O 5 MR (8 Ak 2 P
PO T8 A MR A e I X R AR T e
B IX, A FRE AW, R38R N FE, B
T 7R R R XA B U5, AT A TR S 0 AR
B, B ] RO RO PR TS G o AR 3% 5 00 A AT A
(R E B A HPUIEAIE , SXLeGEA BE A SOR AT
Al AT RELE K SRR AL BT A MLAC AL A PR 148
JIE 77 S R, O AT S VR i 2% b 52 40
[T, T ELRT Ry A s S B HERR IR, Do 4
PREEH o 38 AT HUIE it FE A R T3 A= 9 v sl DA 5
LS S SR e B =S AR 0 sz L 7/BE L Y NP 7o =1
TR R AR BE 1520 A HLAE XS T A - 45
BT ZAE, B BGE it A HUIE LA R 2RI, I
[+ e, Mgt AR R AR 25k, R
JB S AT 28 v T A ) AT BRI 2 — T A5
I B R SRR R I o AT & A MLAE I AT b
FOEG . BE . FPAERMERRILE TR E TR, A
IPEHMEEYL”, IAFFHEAL A I8 o] DL — @ RR R 2%
fife - R AL
32 tERERERNERZSENRELRIRK

WA A 71.22% 1) 1506 S0 & 5 i =
(i Bt ) s A 808 D s (A v B v ) ) 38 o
h 80.09% ; B fifk L% 2t i ey (v LA e ) - 338 5 L
h15.20% , Bl fire A 2 £ O AP CROAR S B A1) Y 438 5 1
R 10.63%, XFPFRIAEIAT LIS I S AR TR Y
AN HR AT 9% o H Al AERHEL 7 AR+ 24T+
SR AT IR, S H R A A A Y O R
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