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Evaluation of Soil Nutrient Status and Fertilization Zoning of Tobacco-growing Region in

Southeastern Chongging
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Abstract: In order to fully understand the current status of soil nutrients in the tobacco-growing areas in southeastern Chongging,
a total of 1 421 soil samples were collected in five districts and counties in southeastern Chongging 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 Chongging 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 Chongging 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 Chongging
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1.3 MZETBE5AES

+HE pH: RA 1: 25 ki, H pH it
W AL FHEEBREIMmAE . Bf#A : NaOH
WYL . AR R AR -
Bio WAUH . BEIRECRBE-JEOGEETHE . Stk
FEEE . 1 mol/L NHsAC 12 4- 5T I/ ot vk
F R TP 332, 2 mol/L 114 Ca(H2PO4), 524:-BaSO,
Pk s A Rk 3, pH 8.5 NaHCOs = 42-

BaSO, thitik, /KEMSA: 1:5 MK EL, i
PR VL, AR, B k. 4. 4H. Bl: DTPA
BRI oot B
1.4 FEHITIEFSERISIRE

Z MR 4 [ 55— U - 4985 A BEORLRITAR SC A X+
e M B ST AR 16200, 2R A X HE SR A
LS, F9E X 43 B3R bR 4 n gk 1

*1 MEEAXLIE pH SRS ZENRE

Table 1 Grading standards for pH and nutrient contents in tobacco-growing soils in southeast Chongging

£zt AR B iEH e e 1=
pH <5.0 5.0~55 55~6.5 6.5~75 =75
ML (g/kg) <10 10 ~ 20 20 ~30 30 ~ 40 =40
A A (mo/kg) <65 65 ~ 100 100 ~ 180 180 ~ 240 =240
H 30 (mglkg) <10 10~15 15 ~ 30 30 ~ 40 =40
A (mglkg) <80 80 ~ 150 150 ~ 220 220 ~ 350 =350
2 Hek4S (cmol/kg) <3 3~6 6~10 10~ 18 =18
e EEE (cmol/kg) <05 05~1 1~16 1.6~3.2 =32
A5 5% 5% (mg/kg) <5 5~10 10~ 20 20 ~ 40 =40
55 (malkg) <0.2 02~05 05~1 1~3 =3
A 5% (malkg) <05 05~1 1~2 2~4 =4
A0 (ma/kg) <0.15 0.15~0.3 0.3~0.6 06~1 =1
£ 5% 40 (mglkg) <0.1 0.1~0.15 0.15~0.2 02~03 =03
508k (ma/lkg) <25 25~45 45~10 10 ~ 60 =60
30 (malkg) <10 10 ~20 20 ~30 30 ~ 50 =50
K (mglkg) <5.0 5.0~ 10 10 ~ 30 30 ~ 40 =40

1.5 HiBRESHSH

RH Excel 2016 #EAT8b3E . Ty %
H LA (LSD ), R ArcGIS R4 45 18] 43 A (&
TR , 3 (5 7 2R F R B S A 75 (IDW 3K) o AR SCH
WEFERAL 73 DX JF 0 B, <100 mglkg AR,
100 ~ 180 mg/kg A, >180 mg/kg A=A A
W, <15 mg/kg KA H#E, 15 ~ 30 mg/kg TP #, >30
mo/kg R SR, <150 mg/kg AR, 150 ~ 220
mg/kg R PR, >220 mg/kg AR, I LA AR HEZ
- i A X K P

2 HRESH

21 t#EpH

% 2 A 2 IAT, 2022 4F36 25 g AH X 133 pH
YI{E R 6.01, Hrfr pH BARFIEARPIANE G R +
I, HE eIk 36.88%, pH IE LAY 4 & FE 32.23%,
pH %5 AR =5 Y 98 5 [ 30.89%. 451X B pH 77E
—EES, HR BT RGBT AT

2012—2022 4F[a] +3 pH HEAEL, ZB 5 XA
) pH ¥ 2 /NiE BT, HEBERE, HIERIEHAA
22 ITEBHNRESE

3% 3 A 3 I, 2022 4RI A M X 3
U Y &8y 24.38 glkg, Kb By [ 09 338 5
Lt 60.74%, Ab TR Bl (B A B i) ) - 48 5 L
23.08%, AbFEEm AR5 16.18%; 5 4>
X E AP & B E R R . 2012—2022 4F,
2 B AL S R R TR
23 TEWMAR. AREBNENHSE

M 4 A1, 2022 A7 AR R R X S R
YN 142.58 mglkg, AR FANTFIE K. X
B gkl 22 S8R, s Al = (B R4 AIL)
EL i) 5 26.08% , 32 7K W ik R AR L o
27.92%, A FERE AR AU = L 20.0%, 2012—2022
A, BT KOG A A R e, (HR R
FE BHA T .
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Table 2 Proportions of soil pH in tobacco-growing areas of southeastern Chongging
YL pH ST (%) pH
X 5 BEARKL - — —
AR LIS & H B e 2012 4F- 2022 4
iV 3 230 6.09 22.61 34.78 26.09 10.43 5.53a 6.15a
L 210 23.81 24.29 28.09 16.19 7.62 5.29a 5.8la
K 480 9.17 24.58 41.04 18.33 6.88 5.60 a 5.98a
ayis 130 22.31 17.69 27.69 26.16 6.15 5.36 b 5.93a
A 371 17.25 21.29 23.18 24.26 14.02 584a 6.10 a
AR 1421 14.14 22.74 32.23 2153 9.36 5.52 6.01
T [FFIAR/NEG FREFRIRA R X L ) 22 5 9. 2 (P<0.05), T Al,
]07°0l’0”E I07°39’0”E 108°0I’0"E IO8°39‘0"E IO9°Q'0"E 109°3.0'0”E o
" /% B
e A
z 44555 z
o 4 g =3
g; 1 =
2 y g
4 Z
=l o
o 2
2 &
z ) Z
= o ) | S
S =3
2 &
z . E<50 |
= - el s.0-5.5 | S
5 ET5.5-6.5[ @
s s B i 6.5-75| S
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[ e mm — - Wem=15
1 L) Ll 1 1
107°0'0"E 107°30'0"E 108°0'0"E 108°30'0"E 109°0'0"E 109°30'0"E
B2 AiZREEELTIE pH 2%
Fig. 2 pH spatial distribution of tobacco-growing soils in southeastern Chongging
*3 AREREXIEBIRSEDHINE
Table 3  Proportions of soil organic matter contents in the tobacco-growing areas of southeastern Chongging
. FEFRA LB AR (%) AHLBTE i (g/kg)
X E HA% — = T =
[BliS Bk . B e 2012 4F 2022 4
R 230 0.00 25.65 58.26 13.48 2.61 25.81ab 24.10 ab
LI 210 0.00 31.90 62.86 5.24 0.00 24.60 b 22.54b
WK 480 0.00 11.25 62.92 25.62 0.21 27.76 a 26.50 a
agis 130 0.00 16.15 63.85 18.46 1.54 30.27a 25.08 a
[igE] 371 0.00 34.23 57.14 8.09 0.54 25.60 ab 22.62b
AP 1421 0.00 23.08 60.74 1541 0.77 26.81 24.38
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Fig. 3 Organic matter content spatial distribution of tobacco-growing soils in southeastern Chongging

2022 AF AR R X A AL S R R
54.49 mg/kg, H 71.22% BYIEANTARIE . M
IKAF A B R Y 3 5 L 20.97%, 11 7.81% 1)
A FARAR ALK, R B X Al
BRI B VAN A A A 5 o A A R KT
+-392 5 AR R 79.52% i1 89.23% ., 2012—2022 4E,
HF 5% DX 34T 200 7 it S B B

2022 A ¥ AR T A X A T AKCBE A T3 ok
388.96 mg/ky, AR TR, BRI TR S I =
I 338 5 2k 26.46% T 53.63%, AbTHEEL
AR A R 11.89%, BB, BT, Bk, Ak
AR AR R I 400 mo/kg, D IR G H R T
24 FEESHIEEX KX

3 0 R A AR R AR A
TE LI IX 23 At AR X R (B 4), ARBFIE 4G AR
BlEmiie 2. sl Pa IREURE, ZUtH
I 6.0 ~7.0, 7.0~ 7.5 Fl 7.5 ~ 8.0 kg/f (1 Hi=
667m?) B78l, A LU 10 1 25(h AT
hEf). 101 23(h AT AR . 1: 0.8 1 25(T A
e A 1 0.8 : 23( P AN AL, AIE

ML e 28, SR “or Xk At sy =X,
25 TEXBRESEMESE

HER 5 AIHI, 2022 4Fif A< AR X - A 4 PR 4
HIPMEN 7.01 cmol/kg, AbFiE K35
44.19%, Kb T AR KA ARy 18 5 e 39.56%,
Ab T s IR R K- B T 16.25%., A
PEBE 25k 0.97 cmol/kg, 4b T3 BK Ay + 38
Al 30.96% , Ak T AR K AR K AP 7Y L
58.41%, Ab T A = /K F () -3 5 He 10.63%.
2012—2022 4, 5 AN X B (W 38 B 6 o i 25 5 T R
B, BRESVIAN, scHbEEs & ks 2 LI
26 TEMETESE

F 6 Bl o, 2022 AR 7R R A X - 49 ALk
] R 2 (R SR ) B e A5 43 551 Dl 36.17%
24.56%. ARG B R 5 e i (g v St 1)
B A5 3590 81.14% . 78.82% . 79.03% Fi1 60.04%.,
2012—2022 4F, ZMAX AR . IRIEE B
L ThEE, AR B ) R B R T R
ANTRI DX ELAT 08 KV M A U B i AN R A
feitashe, Rk, B IX N I8 s/ B AE R ite 1
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Table 4 Distribution of soil alkaline hydrolyzable nitrogen, available phosphorus and potassium contents in the tobacco-growing areas of
southeastern Chongqing

- BRI ATINH (%) 1 (mglkg)
+ S X5 FEAEYL - — — —
AR AR i H L=t ] 2012 4f 2022 4F
TR A R 230 3.04 23.04 70.01 3.04 0.87 129.72 ab 120.13 b
BT, 210 0.47 4.29 87.14 8.10 0.00 119.74 b 138.38 ab
K 480 0.62 2.29 69.17 26.88 1.04 127.98 ab 160.69 a
A 130 1.54 7.69 70.77 20.00 0.00 136.22 a 146.77 a
e 371 0.26 14.56 77.09 755 0.54 135.36 a 133.98 ab
NN 1421 0.99 9.64 74.17 1457 0.63 129.80 142.58
EER ¢ R 230 6.09 6.09 33.48 18.69 35.65 33.33b 35.59 ¢
I 210 1.90 4.29 7.62 6.67 79.52 3159 b 75.81a
K 480 271 3.96 19.78 11.67 61.88 29.86 b 55.78 b
Ak 130 0.77 0 6.15 3.85 89.23 40.58 a 86.01a
e 371 3.77 6.20 27.49 17.79 44.75 19.71¢ 41.42 ¢
HioE N 1421 3.24 457 20.97 12.95 58.27 31.01 54.49
HRH R 230 0.87 5.22 11.74 24.78 57.39 232.85a 413.70 a
YT 210 0.48 3.81 9.05 25.71 60.95 237.19a 400.49 a
Bk 480 0.42 7.50 10.83 22.50 58.75 224.17b 407.37a
Ak 130 0.00 0.78 6.15 27.69 65.38 224.17b 431.03a
e 371 1.08 12.94 16.98 32.61 36.39 183.68 ¢ 32852 b
AR 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 Chongging
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Table 5 Exchangeable calcium and magnesium contents in tobacco-planting soils in southeast Chongging

X H FEAKL TR AR A (%) Z HE (cmol/kg)
A% B LN g R 15 2012 4f 2022 4E
R 230 S 8.26 38.26 29.13 24.35 0.00 6.92b 711a
R 14.78 37.39 35.22 12.61 0.00 1.60d 1.01c
BT 210 A 9.05 39.52 43.33 8.10 0.00 9.02a 6.21b
R 17.61 47.62 28.10 6.67 0.00 1.85d 0.88d
#K 480 S 3.54 28.96 53.54 13.75 0.21 5.74¢ 721a
SRR 10.62 58.13 27.92 3.33 0.00 1.19d 0.85¢
A 130 S 14.61 36.15 33.85 13.85 1.54 453¢ 6.58 a
APk 16.16 38.46 30.00 15.38 0.00 1.87d 1.00 ¢
g 371 et 5.39 29.92 45.55 18.60 0.54 5.02¢ 732a
APk 6.74 39.62 34.23 19.41 0.00 1.80d 1.14c
AR 1421 B4 6.63 32.93 44.19 15.90 0.35 6.25 7.01
Ltk 11.82 46.59 30.96 10.63 0.00 1.66 0.97
F*6 MFEEXTEMETRIENHIME
Table 6 Trace element contents in tobacco-planting soils in southeast Chongging
Hb S FEAEL TR ST AT (%) i (mg/kg)
AR AR TEH B e 2012 4§ 2022 4F
AR 1421 EEpici! 2.46 22.10 41.10 32.16 2.18 1.68 ¢ 0.97d
A RE 0.49 3.87 16.82 33.71 45.11 243¢ 440 ¢
AR 19.91 16.26 21.96 33.92 7.95 6251 a 19.62b
FER S 3.45 4.08 11.33 15.83 65.31 63.62a 63.49
EER L] 2.25 12.17 35.75 31.53 18.30 0.24 0.67d
IR 4.79 7.04 82.2 4.64 1.33 10.92b 19.00 b
A RH 253 5.91 1253 26.11 52.92 0.16 ¢ 0.41d
FER e 8.44 16.53 14.99 2759 32.45 56.57 a 45.03a

B PR 5 AL T IS BRI, LRI - 1 5 A HEA
e i R T R A AR A A

3 it

3.1 13 pH. BYURIKE LR ITER
2012—2022 4, HiZRrd 5 DIXE A H 1 5
pH H /N E s, Rk 10 48, JtH A K .
WA FEESEREENE . A HLIE SR FHEE AR+ it 45
HEAT TR AL R W k. (BRI E, R
B X R P 4 48 (pH<5.5) /5 [ 36.88%, +IEfRILIE
PATHEE g R, AT AT 5 e G SO T RS AR
Sy BEEAR T 7R P DX b 3 L, s R R
IR % L T 4 8 ST e 29759 S 0 2 e
R AR G IRIE R, 3 pH ANMGE W+
R R, T EE I ISR TEA A
M, HE R e A 2, IR A
AR R LB T K, Ca?t. Mg, Ehit

B R TR A, 1 AR R L B AN
AT 3850 e A I B A H R AR B B AN T b
e b, AIERANG B . ISR 4 BR
PR DL S At 2 T 0 T R Ak . FRAE AR HY
MEEE, EHERZENE APWEEFLE, Hik, mRIem
A AT AR 3 pH ANTE], SRIBOR [R] 9 R M i R
WG % TR R P (pH<5.0) 48 , ‘B R 80 ~ 140 kg/
A RHEATAE B, R A i — i A KRR+
HEAIIE Sy XTSRRI (pH 5.0 ~ 5.5) 1%, H¥
HEmEYI R, A=Ak . REFSEEE . RARK
AR Wy ot o A5 DXL b o) B A TR R, FHAEAE 50 ~
100 kg/mi, [FE AT 3G A Py A ALAS B o - e AE e
JJOS, AR SRR, AR X R S
- B = A2 PR A A A B M AR I o X AAIE T
TR X A B B - 1 R SR AL Y 2
Rz —o PR, TR e A0 XA L << " 1 k-
i, el R R PR AR T
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a0 - = O N A B (=87 P S 1 7
J, T EL TN A s SRR RE VR, PhE )
BREEHY o 38 AT HUIE it FH A R T i A 9 v sl DA
HRBR IR 5078 RO A 1 R 4 () 3 IR JF e
R AR AL RE T 1824 JEF AT LA XS T -
M EZAER , BUGE E A PLIE LR AR,
e e, DMEdHR ER AR AT 4L, FIH
J S MR 28 v ek K AT ) AT LA T, 2 — T A5
T IR A B A A o HEAT 22 WA HLAC AR FH AT %&b
FOEG . BE . EPAERRMEER L TR E TR, S
VA EEUL”, A HENE R A v] DAY — @ R 2%
fift - SR AL 181,

32 IEAERZRHERAZSENRELRITER

WA A 71.22% 1) 1304 S0k & & I &
(e Bt imn) s A A i e (e B bl sy ) ) 38 o 1
“h 80.09% 5 Fifire L 25 i U g (5 e B b i ) 14 08 o
h 15.20%, Fffire & et O A1 CRUIR B AR) Y 148 5 L
4y 10.63%, XFhFRIFARIIM LI G S I Se AR LR
NGB A 5% o H FT R BRIy 2 AR+ 24T+
SR AT I , 2 A A A It 2 R
HATE SR, ¥ 2R P 0 DX R A SR L 4B (N
P20s : KoO)h 1 :1:2.5~3.0, AR Y 24 %
250 15% ~ 18%, 277 LA IR Y HT A [A] X 3 55 4315 Ol
HEATI P AL . BEERARIE, RHEFR AN
S, £s ELHEE S BURMHLE 5 A0 L BRI, fh2f
R EINE DR, 7R TR R T T B AT 3R A
A, AR SR IR B A RS HERGAE , 3k BERE T 2 5
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