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Abstract: The spatial variation of soil nutrients in Wanzhou tobacco fields is large, and the lack of system-
atic research restricts the development of Wanzhou tobacco industry. In order to fully grasp the current
situation of soil nutrients in tobacco fields in Wanzhou District, in 2021, representative soil samples of
planting units in 5 townships in the district were selected for analysis. The current situation of soil nutri-
ents in the district was obtained, and fertilization divisions were carried out and corresponding fertilization
plans were proposed. The results showed that the average soil pH in Wanzhou tobacco-growing area was
5.32, and 75% of the soil was acidic, and the soil acidification was serious. The suitable proportions of
soil organic matter, alkali-hydrolyzed nitrogen, available phosphorus, available potassium, exchangeable
calcium and exchangeable magnesium in Wanzhou tobacco planting area were 30.4%, 52.7%, 27.6%,
25.9% ., 32.1% and 38. 7%, respectively. In terms of soil nutrients, the soil organic matter is relatively
rich, the supply capacity of alkaline hydrolyzable nitrogen is good, the available phosphorus is generally
moderate, and the available potassium is generally high. Soil available iron and manganese in Wanzhou to-
bacco planting area are high, and the effective zinc is in the suitable range with a high percentage soil avail-
able copper, available boron, available molybdenum and water-soluble chlorine are deficient. The spatial
distribution of each element is uneven. Soil pH in Wanzhou tobacco-growing area affects soil exchangeable
calcium and magnesium, which in turn significantly affects soil cation exchange capacity. Therefore, the
Wanzhou tobacco planting area of Chongqing City should take the measures of “reducing acid, increasing
carbon and nitrogen, adjusting phosphorus, reducing potassium, and supplementing micronutrients”.
Based on the results of soil nutrient determination, according to the fertilization zoning map, the fertiliza-
tion process should be based on the specific areas and plots to put forward scientific and reasonable fertili-
zation scheme of each region. This study provided a scientific reference plan for the sustainable develop-
ment of the flue-cured tobacco industry in Wanzhou District.

Key words: tobacco planting area; soil nutrients; nutrient fertilization management; Wanzhou District
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AR AT RAE 5 A S B HERFESCR /B 17, 33, 23, 34, 54, iCSEREEAMG S . FTEAK
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1 ANERAXTEpHESFSSENRIRE

EiEL 7D AR AR I CH B ]
pH 1 <5 [5,5.5) [5.5, 6.5) (6.5, 7.5) =>7.5
HHLE/ (g« kg ) <10 (10, 20) [20, 30) [30, 40) =40
BfF A/ (mg » kg ) <65 [65, 100) [100, 180) [180, 240) =240
R/ (mg « kg D) <10 (10, 15) [15, 30) [30, 40) =40
A/ (mg » kg D) <80 [80, 150) [150, 220) [220, 350) =350
LA/ (cmol « kg ) <3 [3, 6) (6, 10) (10, 18) =18
e/ (cmol « kg 1) <0.5 (0.5, 1) [1,1.6) [1.6, 3.2) >3.2
B/ (mg + kg ) <2.5 [2.5, 4.5) (4.5, 10) [10, 60) =60
A/ (mg kg D) <5 [5.10) [10, 20) [20, 40) =40
A/ (mg + kg™ ") <0.2 (0.2, 0.5) [0.5, (1, 3 =3
BREE/(mg + kg D) <0.5 (0.5, 1 (1, 2 (2, 4 =4
£5W/ (mg « kg ) <0. 15 [0.15, 0.3) (0.3, 0.6) [0.6, D =1
BRH/ (mg « kg D <0. 1 (0.1, 0.15) [0.15, 0.2) (0.2, 0.3) =0. 3
KiEHEE/ (mg » kg ) <5 (5, 10) [10, 30) [30, 40) =40
1.5 HiESH

K H Origin 2021 F1 Excel 2019 #:47 5 45 8048 b ¥ K 43 81, MapGIS 67 F1 Section 2016 #E47 il & % 25
[&] & 43 #r.

2 ERSH
2.1 TEpH KR

WFE X AE AH 3 pH P 3 5. 32, W& 2 AT, BFFEIX 19. 6 %0 A9 - HEmR Gl Ml A R A K s 75 %
)RR, PRI T E; pH>6.5 BIMME 38 5 ol 5.4%. 55 2012 4EAH L, BIF 5T IX R A0+ 4
pH M 5. 57 TREH] 5. 32, FEIR 4. 49%. fHEG 2 5% HE LIER A H, SRR EN L5510
52. 2% M1 57.6% ; T & HIEMR M AR TE BN E AR b mT UL, 5 N R R XK R A M R R . R X
AH IO 6 it 547 98 4
2.2 TEFNRRESBERR

5T DX AR S A AL BT o it o B 2 (B 19, 44 g/kg. 5 2012 4EAH L, WIS DR AR L 38 A3 AL 5 o i
SPBCEIMEN 19. 74 g/kg FREF] 19. 44 g/kg, FFE1.52%. HIE 3 TIEH, HEAPLRRE | EH ., 2
A7 EL B4 B oh 67. 8%, 30. 4%, 1.8% , FULAT AT MR AH X KB4y LGk = HHLR. HEEAGS . AL
BN A, AP e A E T 78, 2%, 85. 3% M1 69. 7% . R T X% IX W it A HLAE. R
AT 5 LA LT 5 BCA AL TS A L
2.3 TERIERESERR

B 5% DX AR 4 9 0 At R0 20 O S8 10712 mg/kg. 5 2012 4EMTEL . BIF 9 IXRE A 4 98 0 Aot R0 IR
P BCEME M 102, 73 mg/kg FIHE] 107,12 mg/kg, $2 4. 270%. W& 4 TR, BUEAGLZ S T
EHBIS RN 47.3%, 52. 7%, 0. THAE S . A LEE H A - S0 A B 450 43. 4%, 64. 7Y M
54.4% 5 INFHEAE F & R A AL T8 B T 7 e, R BT 82,4205 100% 5 45 AN £
4 TO 0 it AL i ) .l R JHBIE  DXA R S A e = o
2.4 TEBUBMRESBRR

R 5% AR M 4 S A A5l o i 0 O M8 K 28, 6 mg/kg, AL TIEETEE. 5 2012 4EAH L, BFST X A 4
A R ws R BOEHE M 35. 35 mg/kg FREF] 28. 60 mg/kg. KK 19.09%. ME 5 Al %0, W58 X AG AN
FIEA SRS | E L SRR 32.2%,27. 6% ,40. 2%. THF S HIEA MBS LB 60%; B
P B A RO ke = L9 Ry 42, 4 %0, FR LRI O, BIF 5T XA K - 8 S50l 4 ) 40 A 25 A K
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T3 PHATF 5 DXAR 0 1 98 A5 4 o e 0 8- 2948 K 278, 30 mg/kg. 18 6 W1, J7 MIAF ST XA A - HE i gk
BB | SET. RIS 26.8%, 25.9% . 47.3%. 5 2012 AEAA LG, BF Y XA A - 9 AR T & 4
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2.6 TEZTHRMES. FRESERR

XF M 106 A~ L HERE S E AT 43 45 L - e xg et 5 & P BME R 6. 96 emol/kg. 5 2012 AFEAH L,
TR IX R A - 8 A8 46 Pk 46 5 3 BT 290 N 7. 98 cmol/kg T I 6. 96 cmol/kg, FEA% 12. 78%. ME 7 A
A, WX ASH P 6 = | G B . b L4 Bk 40. 6%, 32. 1%, 27. 3%, MF S T A B = S etk
B, A S RIS R 45, 4%, BUCAS . J7 N R AR X R o B = sS e RS, T M AR AR
TS BN 1. 38 cmol/kg, 5 2012 A e, 7 M98 X AT A0 - 48 52 e 5 BT 2 A B0 14
M 2. 29 cmol/kg FFEF] 1. 38 cmol/kg, FEAL 39. 74%. #FFFIX - EASH L = | 38 B . b & L6 45 1)
H26.4%, 38. 7%, 34. 9% HAET & HHEscmMEeb = b &, 58] 66.6%. MLl 1, J7 M AR AR
X 4 3RS e M B i s W] 40 A 22 K.
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a. TSRS ESLE b. HIETAE AR AL
B7 2021 FAMERX TELHES, $FHRLLLE
2.7 TRMBTERES KR 80 — e
Pl 8 T, T M X S A A 70t i
A IS, A o e N #
B TR AR . A RO AR L K sl .
x
S = H 4y 5 3.57%, 0.89% . 33.93%, 2 5 _
g _
15.18% ., 47.32%, 88.39%., 53.57%, & H I S -
]
5 9 hy 21.43%, 15.18%, 37.5%. 50.89%, T*’é" 7
30
28.57%, 4.46%, 41.96%, it & L B 5 5 K @
20
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TEEGHE, HARAME TR A AR ERERZ. SRR T
2.8 THEpHESZTHMES., FRES UM 8 AMEARTHEETESRLEE

BEXR

HIIE 9 AT, 7 MARAR X 3 pH (E -5 5B . SRS 2 — i — R BOC R, HAPRY AT 0. &
VB30 R R T S MBI R L T N AL DX R pHL(ES S RS AT AR W IE MG R G =0.47).
2.9 TIEEBEFIHRESTHMES . FRESHMNEEXR

1P 10 Al g, J7 M AR DX e BB 1 Ag i ARG L B R R — IR R, HRPRE R T
0, S AP B 18 I R T S8 i PR A 1 i, 73 M R A DX S 5 A e 0 5 0 S e RS T S i A TR AR
IEFASRIE R (p<C0. 01) 5 T3 MR HA DX - 398 58 H P B o 5k 7 5015 4 M8 B 88 1 S8 e i A7 A0 35 IE AR SRS AR

3 iTig
3.1 AMEMAERXRTEEADMRSH

ATAE K L 2 AR A0 B M 1 % R R S A 5 SR R T L X R R A S A R T2 R T T
e, R N AT LR A VR B2 WO B A KK A T D — A B R R AR
F T, K K S T e pH Y 5.5~ 6.5, N X 4 HE pH<5.5 [ B AR B LE
T4 1Y 8 pH R 2 WA A A 250 % 4 B 43 A W e 3 o ) b B P A 35 R O I3 B L 4k 1T 5
Y M 0 2 A R TR T R X 9 R Ak 1 R DR A AT A R RS | B AL AN
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* FR p<<0.05
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FHEF324R8/(cmol. kg)
a. CECEZMIER R

FHEF324R8/(cmol. kg)
b. CECERZ#HBMEXR

x % FIR p<<0.01, * Fmw p<<0.05
B 10 FMEHEEX CECH5X#HmMEFE. EXRE

IR, (HX IR WA K IHE T 5, [ AP R H Oy B R K T, R
pH H TR TN A S . 2 B ML . A5 T 82.6%0 5 84. 9%, i Xtk ¥4y + 4
HEAT BT X Pt P BB L. X TR PR A A 0, T U A A K 375~750 kg/hm® . I & K 2 250 kg/hm® |
Fti B IK 750~900 kg/hm® ™, SR A AL 7 2 RE 48 THAR RO A 5 B AL R . B R AR W T
AR PR 0R MR 25 1) R R

e U F R KA A K R R T ORGSR T T T AR A X e e R A
2 ALY IS AR, XA BEJE i TR R B PR R X R fa % B T ZIE A B, AT
FUER R EEZ s J7JNAEHE XA R0 B = 19 18 05 T o 32. 200, MHECBRBEME . M RRAR R AN, ﬂJrHE%E?é
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B A AR A R R A el B AR R AR, AT LA g e A DR R R T S o
Jit FE AR RS PR R DX 8 A e . AR R S R R R P A R AR R, (LA B i R
5y Wi FLAST i 47

T3 NARLE X A e 2g 4 MR AT | BE BUR & & or A AN XA, S IROTAF. S R R A M RE A Ry, BE R
W ER Z ORI TS R R R, A S BE S s = s S, BRI A K R B S B, T
B8 ARK A I B4 PO A B L AR DX . A ] 3 L A L R Y e R e k)
MR T B ST IF 45 & 0 JH A X 4 e Se 4 e 4 . BE LR B 1 00 2 B 43 i it P B R 55 750 kg/hm® 5
MRk 75 kg/hm® B, X8R5 B 807

3R IR A AR A 18 P A Al T R A5 T A A R . 7 MR X e Rk L A AU S A AR Y
el 53 50 7524 ,83. 936,33, 93 %0, b E il i S R AL, S ks M oo R g | KB R B A
56455, H T MR I X A SA RO AR A SO SR P S 2 1 L5143 5 R 33. 936,47, 32040,88.39 %%
53.57%. {EANFTAR . BE . BRI AR I AT G AR ERAR 7. 5~15 kg/hm’ . BiMR%E 12~18 kg/hm’ . #l#» 10. 5~
22.5 kg/hm® | AR 4% 1. 5~6 kg/hm" """, ¢ b 78 S0 B 0T Jiti S0 AL #F 30~ 45 kg/hm” ™, HE &
T it FH IR 2 L R A A R AR R R i S B it R e R s O R S R Wl i R B
Y, MRS A 2 o [ BT AL, R AR 2%
3.2 AMBEBEEXLEpHE., CEC5X#HMEE. $SEMXENT

TP X -39 pH (538 BetE4s . B i B WM DE 6 &R, MB/NEAEC -, 24 4+ pH HEK
BF, 5 L BEER A v A R AR O NI B R T L BE RS TR R IR TS . BEE T AE R AT
Bk WS RIL, BEE pH AR, 55 BER A B RS AR R M DT | B T
TP IEE SRR BN, IS E A, SRS B E ST

CEC B e + {55 ft N fn gz .
PHBA BT % 4 (W RE J1 . BT RE Wi BH pH iy
0.6

F AR HMER (KT Na® | Ca®"

FOM ) FUK R T § By
CEC 53 Ph 4%, 862 M A3 e = Lo
7 - S R AT | BEE R  ASH A 0.2
BAXREY., PEUES R e F04
pH Y5 CEC HATW B FMIEHE LR, 06
LTI MM IX CEC 55 148 pH (ARG SHRMER (08
. LHAERAR LU R 9 — -
PR RS TR B B T AR, AT 6 5 ¥ p<0.05, %% p<0.0L, *¥¥: p<0.001

VR S I, S R R AR 11 AMEER CEC 5t ERX S HE

DN sl w3 [ O R U B PO d e o
MR At )5 S Ah 75 . BE, A RER R ISR, B oR TSR TR IAAE T, B R IEIE AL
3.3 T3 N AE A X B B X R Y

T3 AR A X AR 280 A NS g P A0 Je AR 95 100 25 2R A5 1 R SR 00 IR 2 R n) X T M R 0 DX B AT
EEXPPERIE P2 225 HRIE S B B A AR K S e, 8] R . Bk A . B, WUE . fb
7, I S R T A ML ST B o AL L A BT A AR L e A OB B A 4 4
P g A o A B RTE 2 6 it N DX ) [T, AR i - 8 A g o X4 Rk 2 G B i I O 56 (BT 12).
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B 7N A R A RIAE 90~120 kg/hm” . B i ZEAREHITE 75~120 kg/hm® , $ ] B A 2 il
£ 225~270 kg/hm®. H4E AL S5 43 X B i AWFZE 0, R T DX Jak 4 49 220l 40 S 2l 130t Y 491 43 531
N PREBEREMIX O 107 2.1, MEPBEEMEIXON 1 0.9 2.1, PRSPPI 1:0.9: 2.4,
RAPBEHHX I 1:0.8: 2.1, MASBHMMIX N 1:0.6:2.3, [MASBHEEMXHN1:0.6:1.9.
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