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2. Tobacco Research Institute, Chinese Academy of Agricultural Sciences , Qingdao Shandong 266101, China

Abstract: In order to evaluate whether soil nutrient indexes in tobacco fields are unbalanced in
Qianjiang tobacco area, 210 soil samples were collected from 43 villages in Qianjiang, and soil
physical and chemical properties were determined, including pH. and contents ofavailable N, a-
vailable P, available K, water-soluble Cl, and exchangeable Ca and Mg in soil. The results
showed that pH value was suitable, organic matter content was high, N and Cl were in a suit-
able range. The indexes of available P, K, Fe, Mn, Zn, boron and molybdenum were generally
high. It was suggested to appropriately reduce the proportion of P, K, Fe, Zn, boron and mo-
lybdenum in future. Exchangeable Mg and Ca were generally low. It is suggested to appropriate-
ly increase the amount of Ca and Mg fertilizer. In nearly half of the area, available copper is
high, and available sulfur is low. In conclusion, the soil in Qianjiang tobacco-growing area is
fertile and suitable for tobacco planting. Continuous cropping of tobacco led to the imbalance of
some soil index. Crop rotation or appropriate adjustment of base fertilization program can effec-
tively alleviate the imbalance of soil indexes, improve the quality of tobacco leaves, and ensure
the high-quality development of Qianjiang tobacco production.

Key words: Qianjiang; fertilization; soil physical and chemical properties; flue-cured tobacco
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Fo B EREFNRG, IR 1.0 kg HES . XF TR EHBTZ"FE, Tt
U FH e ) X £ 08 Bp 308 S8 BORE 1 B A i i 5~ 20 > SR 4 A CRR 43 AR 36 Tl 7R
KN Je - HE 22 S MR RN E ) . By DIERE R B AP bR, WA B L IR . M s A L Bk R i
], LIERARY . R BFRIREE . R ATREAEY . RAE N BRI ) 45, [ IR ARG R A
sie. [R) A, SRR SO G B L B0 VA 3 R IR R 1 R AL LA R M o TR Y b
1.3 TEHGAETZE

W R A M RE ST N KT T, PR R e, RBRAERAR . K S, AT
JE B EAEARER 0.5 kg, PREMEMPRAE, T ORAF LIERES, DUET T — 2.



% 6 KEXRE. TATHIHAME LB AR A AT REH I ZN 53

1.4 TEHSKEBEAEREN

IR SR vk S B R bR AT A A, RIS R LS pH (B . A LS. B A
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% TR VR A VA U S . A R T VR L TR T - L T RS0 0 e ik S R i B IS T
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+ e AR AR 1% & g1 "
pH {8 <5.0 5.0~5.5 5.5~6.5 6.5~17.5 =7.5
HHLEE/ (g ke ) <10.0 10.0~20.0 20.0~30.0 30.0~40.0 =40.0
2R/ (g kg ) <0.5 0.5~1.0 1.0~2.0 2.0~2.5 =2.5
WA/ (mg « kg D) <65.0 65.0~100.0  100.0~180.0  180.0~240.0 >240.0
HAET/(mg+-kg D <5.0 5.0~10.0 10.0~30.0 30.0~ 40.0 =>40.0
FEHE/(mg » kg™ ") <10.0 10.0~15.0 15.0~30.0 30.0~40.0 =40.0
HAH/(mg - kg™ ") <80.0 80.0~150.0  150.0~220.0  220.0~350.0 =>350.0
AL/ (emol « kg™ 1) <0.5 0.5~1.0 1.0~1.6 1.6~3.2 =3.2
NS/ (emol « kg™!) <3.0 3.0~6.0 6.0~10.0 10.0~18.0 >18.0
HREL/ (mg kg™ 1) <2.5 2.5~4.5 4.5~10.0 10.0~60.0 =60.0
B/ (mg « kg™ D) <5.0 5.0~10.0 10 .0~20.0 20~40 =40.0
HRH/ (mg + kg™ ') <0.2 0.2~0.5 0.5~1.0 1.0~3.0 =>3.0
HEBE/ (mg » kg ") <0.5 0.5~1.0 1.0~2.0 2.0~4.0 =4.0
HRH/ (mg + kg™ ') <0.15 0.15~0.3 0.3~0.6 0.6~1.0 =1.0
5/ (mg » kg ") <0.1 0.1~0.15 0.15~0.2 0.2~0.3 =0.3
B/ (mg » kg™ ") — <50.0 50.0~100.0 =100.0 —

1.6 ZitoHEIEE
i Excel 2016 X RAE 5 S FALFEFR G T T 0 A . ffH ArcGIS10.8 iz F 25 (0] 4 {5 X} . — 4§
FRIEATAE B 437

2 HREHSMH

T B Y PR SR A O TN I A R T e B IR O A S O A 2 A A B E L
TN [ i DX AR SR A AF AR 22 5 o S TR AR XA 398 B A 4 Rl B DX B AP AR 22 L B
TLIX A S BRAL AR ARl B X (B AN 3% 2 Bzl 1 A AR 0 DX i) - S B AL R s o n 2 DA - SR
R s EA AR A L A AR A, T S R R A T 5 e v AE Y AR B . AR
Xt 2021 AFEGTLIX 210 A HHERAE SRIE HEAT 20 AT e, D8 T — 25 A Bt A U5 58 s AR R B
PR S
21 | pHESENRARESH

b8 pH R R W b SRR R A — IR b . R R ) M R AR 2 —, BT E
AR R S 4 T TR A R AR Y. R 3 T, VLA A X 1 pH B {E S 5.8, TSN



54 M E ¥ http://xbbjb. swu. edu. cn %1%

X [H] A 4.3~8.3.  +3 pH {Hh 4.5~8.0 BF, MR AT LIIEH A, B A 7™ 08 B2 4 it i X (R Sy
5.5~6.5", HAME XK A7 28.10 %, 5 2015 AF e A L, R T 4 A E 48 a5 5 EORN R Y
pH X [H 2 5.0~5.5 8 6.5~7.5, 7047 X3 i 40.48%; pH {H/NT 5.0 )& T 5k W2 1- 4%,
pH{E KT 7.5 )& T Ok 118, P35 YA 3a BRI 5 38 ok i FH 0 Rk el 3 + 4% pH (B, 404 X
B 523.81%. BUKE  BYVT R/ A AR X 3 pH$8 bR 7835 B0 BN, /INER 43 DXl ek R 5 i
AN TR PR AR L T A e A O N LI it ek 4 pH (L Y pH (E AR (R
+HOuE, AIEREAET 1~3 NH . & 667 m® K 25 kg 22 A A K BEAT IR 524 pH (IS = I (R
PEA3E), W 4F 667 m® i 30~40 kg 418 (CaSO ) VE N AL HEAT 845 .
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N pH {H (G 4H) 4 HHLE/ (g« kg™ 4
e /IMA P NIED FHE b 2 e /MA I KE V- HE bR 2
1E FA 4.30 8.30 5.60 0.99 13.40 36.20 23.10 5.56
AR 4.60 8.20 5.80 0.87 14.80 34.50 22.40 4.70
K 4.50 8.20 5.90 0.98 11.80 32.70 22.40 3.47
43 4.30 8.30 5.80 0.96 11.80 36.20 22.50 4.27
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BT X B e 55 I 1.45 g/kg, IR BN R O, BHKE . MXAR 01
¥5y, e RGE XS o 93.81% , A MAAL T IE BV (D 3).

B e 28 BB 138 mg/kg, ABIRIE FIEU/NGE O, BEE . KEE AR HL), -
S v BB AP SR B EL ) DX L O 86.67 06 ERAL TS EVE L 3). 2 R R G RIS, JA Rk
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S 65T 2R/ (g ke D) . WA/ (mg + kg™ ") .
Fe/MHE IS PN - H Tn UE 22 /ME e KAH -2 {H T 1 22
iF B 0.84 2.29 1.46 0.34 77.90 218.00 137.00 32.85
VEE 1.07 2.09 1.45 0.27 97.40 204.00 141.00 28.17
Kl 0.67 2.06 1.45 0.22 64.20 208.00 138.00 21.75
ait 0.67 2.29 1.45 0.26 64.20 218.00 138.00 25.91
S 2o + k') ™ BfF 5/ (mg + kg™)
d £10.7~1.1 AR E65~100
~ 1.1~2.0 . 100~180

E2.0~2.5 < B 180~240

B3 XEALAREBBEESTH

122 5 AT, AT L A ALBE S R MK 75.8 mg/ kg, AR IE I FIH K (3.4~209 mg/kg). Hrh
AR & 2 DX Ry 5.71 06, 8 BUMUR Xy 7.62 D0, e BB R XA F 86.67 V6.

H P A4 RHT, B VIAE A X 3R SO bn R A e v, Y R R e, SRR A B
PIE I AE . DEFE R M 2 S Be i, SECIEBRAE /N R BEAR AL b IR A SUMRE L HLE S
(KR Bl = BPE L B BERE. D3 AR R O 2 RIS s B L Bk BRI, FTRE SR E R TR E
Fr g A5, FRUCE 2 JEAIK L FIE FC 7 v 0 9 22 00 FH BB el /0 it P B TR S S 6 AT A5 HIE R

M55 5 A, BT - B AR & 4 401 mg/kg. SRV K (69~903 mg/kg). H:
H B 2 i G B9 X 3R 3,34 %6 EEL K IUAN R 9.52 %, SR X 87.14 %, Il 4 R, B
VLA N X A 3 2 500 T i PO =i KO o YR R RN 2, e b e oK PR KR . A
T8 5 M (052 i S R ORI R D B A R L R R 2
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x5 BIEARLIETUHMESELARRENSH mg/kg
. EERI e AR
F b LT = - - - - —_—
/M i NIE N ¥ A b 2 e /MA & KIE 2 ME bt 2
EM 8.30 167.00 68.30 46.65 69.00 903.00 319.00 168.11
AFK 12.00 120.00 62.00 35.37 125.00 902.00 395.00 166.87
KT 3.40 209.00 84.70 37.81 180.00 772.00 434.00 144.54
A1t 3.40 209.00 75.80 40.43 69.00 903.00 401.00 160.96
,J”Lzﬁ 13 (mg » kg™) P MR (mg - kg™)
as =10 / B <80
& [J10~15 L [J180~150
e N 15~30 B 150~220
EN30~40 B 220~350

=40 Bl =350

A4 EERANESFRAAESH
23 HEEEFIRESH
S TR K B B TR 2 o 3 B A B T A K S B A
o e DO TSI I 22 6 A0, B VAR X B4R T4 RN 21,30 me/ ke, 75
SEIEB/I. 11 5 1, B RCNIK + 600 S0 T BAL T30 296 AT 46 A SR,

6 BIBXTESEFRESH mg/kg
. AT .
BT YN e T ez
EFH 16.80 34.80 23.20 2.91
AXR 13.50 25.20 19.20 0.00
Kt 11.90 45.80 21.50 4.31
A 11.90 45.80 21.30 4.20

¢y H# T /(g  kg)
<Y I 10~30

5 [EE30~40

< =40
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24 TEWMETERERSN

e RS Y i S (B 5.44 cmol/kg, HUEBRYE Y 2.11~11.7 cmol/kg. & 6 1]
SV, S VAR DX S A 4 P B A A ARG, /D DX Ry 3 R X)L R R S 3R B AE B
TZE ot m R, R MG TR AL ZE L LT, M B I, TS A R AR 23 R IR BE B
SR R R, B 667 m it ] 50~100 kg A7 KA 5 0 SR S f B, I AF 667 m®
H 25~30 kg f15.

IR WM B IE N 0.739 cmol/kg. HATME K 0.246~2.09 cmol/kg. & 6 WA, B
VLA AR DX 998 A2 46 11 8 8 3 ol i 0.y T8 2 5 I S 3R R B S BB IR R e T R
R | G R KA 2 2k R IE R GG, MshBER R Z K AETAERETTEN, 25
M AR IR . BT BREE R A 667 m” i 1 ke A2 4 BR BE ML AL . 2575 B 2R 4%, nh i A]
FESE 2~3 It 1 %6 ~ 2 % I A R 6 - i L.

TR B E & R 18.5 mg/kg, HABIEIEHIY 0.120~245 mg/kg. M & 6 AT A, B
TLAE A X 22 80 X0k 30 % = I . R 3R TE S AR AR P T B PR AR/ o 2 i b i ik RO DL Bl = T
BRI, oo B AL G, RS, RO IR R B AL Bk R A A S SR R iR
FE R AR R B TR O B A S T A P BT S ISR U Bk R IR it

= 2 e kol
ey AR (cmol + kg?) M cmol + kg ST ﬁlwz(glg ke?)
RO £3<0.5 RS =<3 A —
S £10.5~1.0 Lol C13~6 - Ay
ST m1.0~1.6 o ST E6~10 3 4.5~10
S m1.6~3.2 S W e . 10~18 X . 10~60
Gy o . Gl . =60
. :‘“2

>

B6 X3ERXBMEE, RIBBBEARKIEIFY>H

TP RV E RN 72.2 mg/kg, HABMRIEE Y 4.47~198 mg/kg. M & 7 ATHL,
B VL AR A DX 3 0O & R . R TS AR, SRR RS, 2 BB AR e RR AR, ik R) AR AR
WEE O EW A A, MEEEN, R, A, MR, AR R A
TR s B B AR, W0 5 S K (B PR AR (5, 5 e R I TR A I U0 I Y R

TR AU S ME N 1.00 mg/kg, HABIEEE Y 0.0630~5.68 mg/kg. HIE 7 /A, B
VLA — 2 DX P 3R 2 S i e o /D RO I D IR, B B, R R N L AR IR 28 L TR R 45
ook, AR S B B AR SO R O e DX, T 0 ) 2 IR g 5 % 2 A I X
B, B 667 m® i 1 kg B R HT O AL, AR AT RELE 2~3 4F.

T IEPER S BN 4.79 mg/kg, HAEMIEEY 0.734~14.5 mg/kg. M& 7 AT A1, B
VLA AR DX b S R0 & B R A O . S B AR AR R 0 3 Y sl /b BRI A T i ) L R
- A A K A
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7y fARdEmg ke AR - ke') 1B mg + ke
AN CI<10 AN A £10.5~1.0
S B 10~20 - B 1.0~20
Sl E20~40 i ) E2.0~4.0
R =40 LS =40
! 8 7

B/ 7 LREARE. AR FIRAFD T

+ A RO (N 0.802 mg/kg, HARIEMLEY 0.163~2.12 mg/ke. t1 & 8 Al A, B
TLAE A X A 39— 2 LA 0 A 283 O s, /0 i XS IR MR SR i i, R Rk SR B R /N L g
59 AR B 1k Z R SRR TR, LS B B SRR SR A A L 45k
S, ORI R D R T, JENESE M 45 667 m® M FH 0.5~1.0 kg WA S0 ER . = - v i ke T
R 0.1 %6~ 0.2 % Ho B AL K A 5 o A 2% O v AR FEL L LS 204 ek 20 A A A5 L R A
WEREAL L R % &

T IEA RS mIE N 0.436 mg/kg, HAFMEEEHy 0.0573~3.71 mg/kg. HIE 8 Al A1, ¥
VLB X 22 85 X080 28 5t v » /0 S A RO AR, SRR B, PR AR 1S 55 . ZEATFAN K, BREE
KRBT A, R 2SO, AR/NER, PRER, g B, guso s AR
M, 33 209 0 BH R S s BH AR 4N . 4 667 m® Jiti ) 10 g BIVAT 5 0 80 25 0 v X 0B, 338 24 020 5045 1 e
HIARAE.

TR R R 57.8 me/ke, HAFIEEEY 8.8~267 mg/ke. B 8 HIHI, BT AL X
e 2 SR S w37 T e w4178 T QL N o S N - L W > SR (R 7 =i
. B LRt R ek w A Ah . AR R R, R R R T . O A AR PR it
FREP . BRIREE . A F 55 s R AL R DX, I el i 3 R A

- THMmg k) g < ke?) HHG (mg - ke )
Ao <03 A D <01 AN L1<50
S B 0.3~0.6 S C10.1~0.15 & I 50~100

01502 T < =100

E902~03 1
.3 L

E30.6~1
=10

T EAY L PRI BT AR 0 A B M A A M B PR AR AR IR R I A AR
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B M R RO A 877, B VLA X A M 877 AT M R A W A AR, P L R e
AR AL AR IE A S Al MR IS TS F oKL T R VTR B L PR BT L £
HE T 26 S R B VA JE S AL, E S SROC R M oy B A, S B0 B AR Gk A A 2R
g T 2T B VLA DX R R O

O TRVl B AR DX S HE RS, 2021 4R R B ARE XM X AT K KT S IEFH 3 > Jk
FATTIT JE AR AR e . HIEIORE IR 5 T 17 A S8 43 AT, JBICT 210 MRS, T
ArcGTS SIS 23 [ B VA T R A S o A o &5 R R W] B VORI IX £ 3 pH(E 45 b B IR BT HL
AHLFTE A . ARSAE TR T5 BRI 0] A 00k sAH ARk A0 A B
AR AT RO AR AR R A . R AR S B BRAE R O AR AC RS O b B L B
B B BEL BIVRIVEH LU SCHR R BE L SR EG RE RDAR . EBR A S B B, A BUE Y
P G . BRI A8 DX — o 10 R A O s AR AR S R IR R B B 5 0T — R
A OB AR 23 R A o A B T AR s DR o R ot A e R L £ LTI
BV X AL IR | AR 3 E PR AR B, (E A S DR B R R AN 5 B, i R AR S . -
S HEBR RGNS DAY AL WA 260 SR U BOT A AR WD AR B R A s oAk
PR ARG T, al o o BRI 7 58 FE— @R b n G2 e — R AR R AT IS DLk A A
AT HE T LHEAC Ty . o R RS, S BB VR A DX vy i A e

S % Sk :

(1] ARk, DB M A 7 i R S A (M. B ot VLR RA 3 AR A, 1991,

(2] ®dE=, REW, Sw, % pEERKHEEGRER [J]. 98 RL A%, 200603): 70-72,

(3] IR, Vil A X 45 0 7= e F0 B s A g ) ()], R B 2%, 2006, 34(11) . 2431, 2440.

(4] FRTF, (e, B R, & SE/KEE - EZRRE A [T, St RARE, 2009, 37(7): 68-71.
(5] Hikte, &F, HRE, 5. )R ELRME 5055 0 R SO e 5E [T ], B EARE RN, 2004, 37(2) : 49-56.
(6] Z=&PE, EMmA. £ pHMESEMIE (1], PEMEE, 1986, 7(2). 12-14.

(7] R, AEffdh. 5 HLIE 500 AE B AE X5 40 2 K & & rsgm [, MF AL, 2000, 33(10): 32-34.

REHE I A4



