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Analysis and Evolution Trend of Soil Nutrients in Fuling Tobacco—Growing

Area, Chongqging
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Abstract: In order to explore the soil nutrient status of tobacco growing in Fuling, Chongqing, 196 soil samples were
analyzed and compared with the data in 2002 and 2012. The results showed that 73.42% of the soil in fuling tobacco
field was acidified. The soil organic matter content of 71.88% was in the optimum range and increased slowly year
by year. High total nitrogen content (2.30 g/kg), and the alkali—hydrolyzed nitrogen was at a suitable level. The con-
tent of available phosphorus in tobacco field was high (55.60 mg/kg), and the proportion of high phosphorus and ex-
tremely high phosphorus was large, and was increasing year by year. The content of available potassium was on the
high level (258.62 mg/kg), the proportion of suitable level was low, and the content increased sharply year by year.
In general, at present, soil fertility in Fuling tobacco area of Chongqing needs to be improved according to local con-
ditions, and nutrient management measures of "reducing acid, stabilizing nitrogen, controlling phosphorus and potas-
sium, and maintaining organic fertilizer" should be adopted in production. On the whole, the fertilization strategy of
"The formula for large areas, minor adjustments for small plots" should be adopted to take into account the nutrient
demand of flue—cured tobacco and the best nutrient management measures of environmental friendliness.

Key words: Tobacco—growing areas; Fuling; Soil acidification; Optimal nutrients

5 i 2 e = BB 2 SR AR Y, B2 e A 7 BT %%E%U% A S I B AR B R LR VE T Y
HBSR VA s M A P B A B b BT S5 IR ARSI R e R o, R AR
ﬁiﬁ%ﬂﬁﬁﬁ‘]@/b%ﬂ%%,,\$@%«HUR&1 AL
R B 34 2020-01-17 FEHESZ WM E R AR SRR R, &
HEWE . BHEARFBFIESTH (71503174 ) 5 0 AR 5 BN F T4y ELAS B RE Y 2 ) B R L TR AN B I

b 59 E (110201502015 N ~ g . e
1’!5%‘%5[\:1&?;(1;795—(),%,Z%ZUW,%ﬁi,M%ﬂ*l’%éﬂiiﬂc 2 M AL RO 865 AR5 L 52 FAR L& 2R 2
e P IR 22 00 W T 72 A L AR R M 4
IR Bk, 5,1, B, E-mail: sxbissas@swu.edu.cn ARBE S F7 53 T T ML AR, 26 43 145 0 2 ) R
Mo R, SR S, E-mail: nongdayangxin@ Fh & 0 B 43 e A =X R A A HE T i i Y R
163.com Fm e, P, A 2 B DL A 48 5 A T etk




62 AoAb A& e BE s

474

B Ry R, I 45 A MR X SRy S B AL AR 1 BORE
AR EH 0 DX, AT 3 81 8 20 AT 4 e FTRE s of
T , 45 v AR It S, 38 A A Y AR

I X B DT A R S HE A ) 4 0 5
221 (H O T H PR A X A A TR B B i A
T T S A S HRE . AR LU R R X
A - 53 S I ST 0T G2, i 3 %) 2017 440 T - 357
SR G0 ML 77 3 B B9 20 B, AE 2002 4F 2012 4F
0 - B ) R Al B R AT X BB, LU D i R
e BRME AL T 5, P SRR M R e Kk £
M A7 VR 3, S R AR B0 R T AR A i R R B 2%
] g FA A DX HEHE S R T RIS AR 4

1 M#EH*

1.1 HFEmEE

P F PR T RS B X ARG AS [ ) 1825 A0 o e
Hi AR A= 7 KT R A I RE SR A AR SR A A
- 88 e BRI R R A b B R 7E S B BT
TR S AR, A3 335 mP R — N RE A,
R FH S BUCRAE 7L AL R 2 BEVEJZ (0~20 em)
JH A48 Ay 4 T R DX 4 HE 5 43 A LA R
T33P A LR B, SR A IS R] 0 7E it IE M A% A
ZHT, A T 2017 4F 11 H AR 4 196 4+
HEREAR | SRFERS R H GPS A, IF 5 2002 4 . 2012
A SRR Y S L A TA], = YRR RE il B ) 247 S A 1
WO, R AR [ X 72 4R 0 11 H ha), B4+
FEZ 15 A RAE S TR A B A, SR U 4 32 B IR
2.0 g BEERE AL . A5 ASURSE LAERT, N S AR TR

JE—80, BF R —E, R e R — SRR X R
0y 5 RSB A NS . X A i S
HEAT 2 UG BRI 23 B, 5 2002 4F L2012 4 14
FE LS R IEAT LA
1.2 TEHERONZESD R

- IERE 0 BT H Sy 38 pH(E A HLIT
SR IR A RO A, 4% pH (] pH
MR I (UK 4 b 1:2.5)™ - A LTI 8 R
JH B A% TR R — A I AR5 A 3 4 RN S SR T
L ICE AR A T I R R
T A 48 5 5 W R S 5 O o ) SR 0.5
mol/L. NaHCO, 2 $2& — 1 %6 $1 Ik @ 7% il 1 mol/L
NH,0Ac 2 4 - K JE G BETEY,
1.3 #ELIE

K JH SPSS 25.0 1 Excel 48 31844 #4748 31 .
SRR

2 ZR 55

21 EEEERX T EEAERIEN

T B2 X AR M 1 48 pH A T 4.41~8.12 Z [H] , °F
YIE N 5.61, 8573 FZEN16.76% (£ 1) ; Hrp pH<
4.5 1Y 58 R Ik M 5 3.12%, pH A T 4.5~5.5 11 1
M2 Pk + 3 Y 57.29%, pH A T 5.5~7.0 # + 3
28.13% (£ 2) , B UL AT UL, % B DX A 40 - 48 LR Pk
R L AR 1R i T B AR AR
8t AR S it TS 5 A A 5 4 A 1) o R A B
WA 8 PP PR E 2R A i, S5 £
5 4y = bR o (3 3) v A, 5 B DX AR R 9 £

F1 BEREERLERSERSAR

o IEbR FEAEL(A) R e/ T i il 22 5 R E(%)
pH 196 8.12 4.41 5.61 0.88 0.94 16.76
AL (g/kg) 196 39.99 7.62 24.78 31.52 5.61 22.65
4 %(glkg) 196 4.23 1.05 2.30 0.57 0.76 32.95
A A (mg/kg) 196 201.64 71.28 131.59 575.24 23.98 18.23
AR (mg/kg) 196 110.29 12.39 55.60 432.98 20.81 37.43
AN (mg/kg) 196 565.9 79.30 258.62 9977.69 99.89 38.62
2 EHRERIEFSDHINE
P A4 ?%%ii%@i%ﬁlﬁﬁ%%ﬁﬁ%(%L _
B % & H = e
pH 196 3.12 57.29 28.13 8.33 3.13
FHLT (g/kg) 196 2.08 10.41 71.88 12.5 3.13
2% (g/ke) 196 0 0 44.79 17.71 37.50
R A (me/kg) 196 0 5.21 90.63 4.17 0
A 3 (me/kg) 196 0 2.08 7.29 16.67 73.96
HH (mg/kg) 196 1.04 15.63 23.96 38.54 20.83




134 Zs RS PRRTBRIN IX - IR AR B M B AR 63
#x3 MHHIEFSFEHRIERER
B4 pH FHLIT (g/kg) LA (glkg) ki A (mg/kg) B (mg/kg) BB (me/kg)
A <45 <1.5
1% 4.5~5.0 1.0~1.5 <0.5 <65 <10 <80
K 5.0~5.5 1.5~2.0 0.5~1.0 65~100 10~15 80~150
4 55-6.5 2.0~3.0 1.0~2.0 100~180 15~30 150~220
BE o 6.5~15 3.0~4.0 2.0~2.5 180~240 30~40 220~350
e >7.5 >4.0 >2.5 >240 >40 >350

AR T 30% , 2255 4 2 A R 1t 338, AR 1 4 R
A T BRI A R M AT R .

AR 4l AR 0 A 857 43 = B A, VU R XIS R
T A B S N 20~30 o/kg, W XA AH 1A
MLJTE & 2 - Y (E K 24.78 glke, 75 4 38 H 70 FE Y
(F 1), IWE20 W, 7 XMW h s
71.88% I 18 A LT % Ak T35 B X ], % AR
R ALY 3.13% 5 5 K AR Y 7 2.08% , /N
oy K (10.41%) o X F A HL & s m £
e Y A bR Je5 AR B O S Y G PG A ALIE , 9
P o) RUNE o, DAl 4 o 0 o B

T B2 DA AR g A ) B T (R 2.30 glke,
Oy HORE FE — M, AA 44.79% 1 + HE 4D 78 & B K
-, H Ay A T v R R KT, AR
IKA- 17 37.50% o B A AL T3 A g K CF AT RE S
Jit JES 7 L BB M SO S R G o BRI AL =T E
131.59 mg/kg, 5 i 5 W, 90.63% 1 + 5 4k 78 3 ‘.
K- T Ak i A R R KT I B AR DN AR
b F 38 K F

T B DX A R0 5 O v, P Y1 55.60
mg/kg, 73.96% 11 + 540 T & K F-, 16.67% 1Y +
A Tt s KT 3 BKPAL S 7.29% KA. R
AH < A i FH A A 5 850 3 v SRR A A5 3 1
2 (0 e DX A 50w R A KT e o SRR
8V A 258.62 mglkg, 3 Al B H, AR OK P
hi 16.67%, & K F 5 59.37%, & B K P AL
23.96% , i B JH - RSCER i A AR 2 B0 v 7K o
22 EEEHERX TEEAERTAER

52002 4F 4 e, 2012 45 55 Bk X AE 40 1 HE pH
SERE T R 0.2 N B, o3 A R LF 1A K AR
b, 17 2017 4 55 B2 XA AR £ 4% pH - 35 {H 42 2002
AEIGIN 0.4 A4S BAAL B 2012 4R A0 0.6 4> By (K
4), LAl UL, 2012 4F J5 35 B XA A 1 138 TR 1 31
Z4 Fr g A, 2 2017 4F B AW 38 pH T =
5.61, 3K F 4 H 35 pH A5 i il v 25 K 57

52002 4 AH Hb , 2012 4F i5 B A 00 A HLT

x4 BERERLIEFRSEGFETHEZABRAR

Py 2002 4F 20124F 2017 4E
FHME FH{E FEME
pH 521 5.01 5.61
AHLE (g/kg) 20.60 23.10 24.68
4% (glkg) 1.67 1.71 2.30
BB A (mg/kg) 85.60 106.90 131.59
A3 (mg/kg) 28.60 38.47 55.60
L (mg/kg) 145.56 192.00 258.62

TR TR R A Y A N 0.12% . T
2017 4F - 24 (5 45 2002 4F- 4 11 4.08 g/kg , %5 2012 4F
BETN1.58 glkgo AR UL, B B AE A X A A HL
KA 2 B Z A TR e, H 2002~2017 4F (1)
RSbe ¥ SN G K (S R R = £ AN S o

552002 4F A HL, 2012 4F 3L R & B A -
T, 2017 4255 2012 4F A W1 8 & i a3, o 1
B3 N 34.50% , 1% = 7K ~F- 34 0 33.8% 5 2012 4F- B fi%
A EOF B 2002 4R 14 0 21.3 g/kg, 2017 4 L
2012 4F 0 B i 80738 4 i R 23.10% , 38 E Y B
BN 22.73% 5 %5 B XM AR AR O BLAGE B, B
B = [ D 3 e 2 i O 5 RS i
N7 3 4 9/ A% kA AU it

2012 4F 4 3 A A BE & & B 2002 AF b FE
34.5%, 2017 4F + HE A R Bk & & b 2012 4F 1 0
44.53% , W 15 K S B0 28.28% . IRt , #E L AT
N~ T 7 it A, 305 22 2 8 SR i ol S % it FH

552002 4 A H L 2012 45 3% Bz DXAR A = 398 53 2%
B A W W R S 31.9% ., 2017
A FE 2012 4E 38 Jin 34.70% , 1 = 7K SF- 38 14.66% .
PRI I S DR A 00 4 235 5, 3R A7 40 DXt B IS, DA 3%
o SR Y S R S T
23 EERXERESX

LB R A AL R A TR
3 o= 27 5 M B w25 1 M ES IO | 7 s P
P, DT i 2 T8 i it FES X R L A B i X



64 B | | A A 47%:

SR J7, M /N R B 7 I 8 5% 1 i G it e
N:P:K=7:10:23 i e il e B I DX s N2 e
K=7:10:25 (% Jhy v 20 e B v B0 IE X, T RRVEE K
N:P:K=7:12:27 B0 o Z P B i AL X ; N - P
K=8:10:27 iy R Ik A = W AR A i AL X ; N : P: K=8:
12:25 R AR A B T A X

N

AWFFEFR I PR R B X R IE Ty Sk
VAR AR ER o I A R AR T E N
A B X F pH {EFE 5.0~5.5 00 I 47
it FH 65 B Ml L | e 5 A A A 0 e A 5 B PE R,
[Fi] Fsf ] LA U 3 0 A6 R T 3R ok B I R
P 6T IR PR &5 1 AR (pH<5.0) , #E#E R FH AR
AR PR

A PG T 0 AR ) AR AR S5 HIL T B E 20~
30 g/kg 35 EL"T, M 2017 4F R Bz XA A 4 8 A AL
YA (2478 g/kg) F, H AT X 566 HLT
T G EFR AL S AW, HL 5 2002 4F 2012 A A U A
BT b T, 35 3 AR R AL 5 A HLAE A it B DA R S AT
M IR AR T RS o AR . IR L
o A I A AN T B A AR R A i LA JE AT
o7 2 2 A E A S A R S R, S AR AL B A
BRI R Gy 4 LA

P Il DA 7 0 0T - e B ) A A
O 1~2 g/kg"®, 3 H T PR A X R K 7 R X
REMFEEMMHKEBMEN, T RHBX S, A4
A m SRR EAT RN RERRT L,
DG T N Rl - A P o A o =
e, HA 13 1 3 A A AL T s KO BT
DL 99 e 280 6 07 3 BB R AR, DA 3K 313 3% it i o
5 o W b X A SR RS i H AL TS
BN DA R0 R BE M A A A T A A O
NE 5B NEARZS G R e A K AT .

A - 4 W S B L) 10~40 mg/kg A EMY
A 2R B, T B IXOAR A AU RE O b A aE
HL L T 0O e 5 R B O R T A 0 U
B T P P, A O O e 5 Y [ e
R A PO R LB R A R R

R 5 AR R A AR R R Y
T B8 V) AH G 3 e B 28 19 B 95 UK OF- E Bl 34 i
JHAR B BT3Pk o [R) B, B2 v 8IS A i ] AT LA 3 i
HH P P R e S AR AT I ) 8 v ™ AR Y s
HH 25 i BT 5 B IX A S AN i AR v, L
SEIRAEIG S SOV Y 3 e PR AR AT A it B 4]

DA v A I S A | A A O

AR T S0 A T 5T 405 2R 5 2 7% 3R IR 32 SR X
S AN [) - 9 R B AL 1V K TR R HE R I i, L
b I O AR L LR e P B DA I SR
oLy, il 52 55 HE PR B HE A - S5 R o {3 L A
T TR e RO DT E Y R AR BE T (36 5) , AT R
AR A T M B /N 7 R 0 A PSR G

®5 HEELEPXRETIRIGREFERIER

B p =i 4 47t 20 i (kg/667 m?)
PP Ty — B = i HE A 1 (kg

THE 140 T 150 T 160
fi% 8.0~8.5 8.5 9.0
) AR 7.5~8.0 8.0~8.5 8.5~9.0
45 7.0~7.5 7.5~8.0 8.0~8.5
(mg/kg) -
B 6.5~7.0 7.0~7.5 7.5~8.0
M 6.5 7.0 7.5
fi% 7.5~8.0 8.0 8.5
p— B 7.0~7.5 7.5~8.0 8.0~8.5
R M
rp &g 6.5~7.0 7.0~7.5 7.5~8.0
(mg/kg) .
v 6.0~6.5 6.5~7.0 7.0~7.5
e i 6.0 6.5 7.0
1% 18.4~19.6  22.0~25.0 22.0~25.0
) g1 17.3~18.4  20.0~22.0 21.0~22.0
Ve .
rfr 16.1~17.3  19.0~21.0 18.4~21.0
(mg/kg) L
B 15.0~16.1  18.0~19.0 18.0~18.4

e 15.0 18.0 18.0

ABIFSE A HEFR - AR DL AR A i8R 75 5 DO 8 A [X
13 pHAE , A HLBT 4 A B A RO | AL
iRl G P ¥ - S VRIS b SR A I S N
LR Ml St SR B A S, i TS
B BRI SR T TR AME R B A A
R ATRE A IR R e R, Z5G H R TR B
X B R 4 i AR DL R v AR R, e B M IX
MR R AL S EE TP HE g BT AR
o i v B AL T K 5 AR S
L P T B AE BT S MO A R R R
i v K ~F- L 38 LK SE BT ARG, R B AR
AR ETHE

4% ®

T T O B A R RE Tk BRI L B
Jot AR A i RE A5 PR R A W E 1 S EUAS [ AR A
DX TR IR BRI o 72855 IEARfr +
SR oy MU A 1, e B e DX R ST g B Ak
K, AH A SR AL ™ 5 A P O E
T, T AR SR I BASCR T BN E L, 2R



14 B

AR < R B M X TSR IR B A BT B J8 A s 65

e, A B TR R AR R
o, B AR Y B K, IR A TR AR
T e AR B f A IR S IO 2 KO- B AT
SR R, BLIE BOKOE BT L B A I
(23.96%) o Jit LA, 75 7% J& >4 Hb 52 By 1 50 1Y JE il
b UL A I A A i S it AR A XL AT R A
B P NS Ry N LW I 1 = L6 1 S D=
PR B A Joit £ oA 0 il 5 DR B AR A
- A0 A 7 AR T R SRR D ) 4% DX R A
FEREEC 7, v LA K b N R A 55 oy
PSR W, S B R € 00 T TT R 2k R e 4R R R
2 SO (RS Sk AR R e AR A R Y R S
PR R ) IR T

S Mk

ARG ORI A Y S (M. B AL VLR R 2
Fe AR L, 1991 - 5-40.

o1 F AL WL SR DR TR (M. B AT VLR R R AL,
1989: 112-156.

[ 31 o FE, Mty , FOMKIE . 4 5847 HLIT LA HUIE XTI 5 g5
HY SR [J]. 2 3Rl B2 , 2007, 35(20) : 6160-6162.
MR, B, O, 4 A R 3R A R Bk
019 43 BT (. 0 8 A% b R 2 2 i (H SR B2 W), 2003, 29
(2):150-153.

THE B HL R, S 12 M R A R A
TR0 5 it A X ST - 4z, 2006, 37 (4) : 684-687.

GE MG, FLAN IR , 25 BT, 25 . 7 [t A s = %o /K A 35 0 %

[1]

[2]

[6]

[7]

[8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]
[20]

W ) R B A 8 35 43 S 5 B B2 W D], 25 db A 0lk Bt 27, 2018,43
(1):1-8.
T W, B0 RN O BB e L A
R[] VY R Ak 24, 2007 ,20( 1) : 67-71.

B SUAT , T RbR AR A . A A 4 B 5 BRI W M. b
50 P E CHR S A L 2008 1 26-79.

B b I AR 2= A BT 5 3k ML L BT RO R 2
Fe A AL, 1999 ¢ 146-185.

1 B R R AR A HT (5 RO ML JB 5T - Al R
1986 : 40-64.

AT M. R ATk M. b 5T Rl s At 1981 :
208-230.

A [ A I o E L op R A HOR (M. db T Rk
WL, 1992:85-116.

W, RAker, A 3% B S SRR AL 0 F 5T R
[J]. 5 Mgl Bl , 2015,40(6) - 59-60.

WO, R, R LS R IERAE R BT S A BT O
PEJEL AR T, 2019,22(5) 1 9-13.

XA g B W A5 TG R AR 4 pH A F B R Sy
FEAE B HOAH G R[], H1E,2017,49(1) : 49-56.

AR I IR RE R Sk AR M. 5t B - 5RO BR B AL,
1998 : 58-62.

JE R E R, X0 S 8 2 e R B 18 7 AR
FER R )] AR de gl B2, 2019,44(2) : 7-12.
S5 B  BAHRE 2R SCRE | AF L N A A - HEAE ) T )
PR AR A B o R 24 4, 2002, 8(4) 1 14-20.
HOREE AR AEM). LAt B AR Lk, 1997:301-308.
AR, TR, BN R (M. Jb Rl
HRFE , 2000 : 119-125.

(THERE . 2)

(k4% 56 1)
[33] Stanford G, Epstein E. Nitrogen mineralization—water relations
in soils [J]. Soil Science Society of America Journal, 1974, 38:
289-299.

IR, o AN L R T 0 R e R 2 ) RO A
RUHE A J). 7K A2, 2015,29(1): 137-142.
FUTRR, PN TSR 98, 55 . R S0 X LR R e Ak
AH OGBS I (). AR, 2016, 47 (5)

[34]

[35]

[36]

[37]

1265-1272.

FOR e, A RS A VR R 0 B R KR A R
PR R vk IR 1, 2009,31(5): 915-919.

Kvarno S H, Oygarden L. The influence of freeze—thaw cycles

and soil moisture on aggregate stability of three soils in Norway

[J]. Catena, 2006, 67: 175-182.
(Frix%p4 . £

2)



