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Evaluation of Nutrient Contents of Tobacco-growing Soils in Lijiang
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Abstract; To study tobacco-growing soil nutrient contents in Lijiang Jinshajiang River, 273 tobacco-
growing soil samples were collected in 2008 and 75 tobacco-growing soil samples collected in 2009.
The contents of soil nutrient were measured. The results showed that (1) the pH values were suitable
as a whole, Yulong was the most suitable area. (2) The contents of organic matter were on the high
level, the proportion of organic matter contents which exceeded 35 g/kg was more than 60%. (3)
Contents of available nitrogen (N) , available phosphorus (P) and available potassium (K) were suit-
able or on the high level. And Contents of available N, available P and available K in 2009 were high-
er than those in 2008. (4) The contents of exchangeable calcium (Ca) and exchangeable magnesium
(Mg) were high or very high. (5) Contents of available zinc (Zn) could satisfy the need of flue-
cured tobacco. Contents of available boron (B) were low in some area. (6) The proportion of chlo-
ride (Cl™) whose contents were under 45 mg/kg was 79. 8% .
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LA R R R GRS AR, T+
SEFR AR T HENE 7 R, Ot B AE - 0 A 7
5SRO B HE IR R T R
HERFRAIROL, B W AR K OR B B R K
S, TR AR A R AR . R R
HERIFR o1 T B 48 AR N1 25 B 25 R g R
JR AR T A R A D i
Jr AAEAR - R AR & P AR m A, # . PP AH
xR, MEITERENASRELA T HERZ
—EARE T, R pH JER R 5.5 ~6.5, AL
KT 20 g/kg, A GHILT0.15% , ffEAM
T 150 mg/kg, T HEHAH KT 120 mg/kg, HAK
WK T 10 mg/kg, H3EEFE/NT 30 mg/kg 19+
HOE BT A: s AR, AR
TR T 15 ¢/kg, BfE AL T 65 mg/kg B, Lk
BAMTRRZN NS EPE 95% fiE Ml 1 1
AT KT 30 g/kg, IREEAET ORI . A
SOOI VLT A L pH L, A HLR . HAL
R HBE . BUNCHT . A RES . AR A
BRI RO L R R AT T E, B TE
T AR S R A R B LS [ 4E B 1]
AFALEHAS , Ol LT M A P IR L
M REAR S %,

1 #R5FE

L1 FERLIREE

2008 ~2009 4F, B i VL 45 40 2R 7 B
FEERINAE Ty HA AR IR, REFZIR G
TR, IR CREETRIZ 0 ~30 em, SREERT
KA GPS JEQE, BEAHEM S RS RIRG +
SRAN, MUk AREE 1 ~2 kg, 2008 AEREE +
BERE i 273 4>, 2009 AR EE ARG 75 S, &
0 RN N O ) ) R R
1.2 HIEFRIIE Tk

- HERE SR B BT 1 L 2008 45
XYL A A R AR b AT T a2l il e, w46+
HepH . AU A AR AT AR
B AR . AR AR S It 10 Tids
b5 2009 4R35 £ 5 pH, A HLE . MU AL
W BRI S R AT 2R E, ISR
B 2008 ~ 2009 4 mi VL - S AE Ty K F Ry 224k, T
T RCRICERAE RS R R E, HIA

FHEE . Horp, 4 pH RAHLAIEE OK LT
9 1:2.5) WE s A BRI — % R B
T2 s KA AR B 0k ;s EAiER ] OL-
sen %5 JACHI R A IR B 5 P —— ML 3% 5
A58 R 1 mol/L NH,OAc 2 #8——EDTA %%
BET s A ROR ATk AR PR — R MR
ks AR DTPA 38—l IR s et
ik
L3 FEARIEIRIIS % O BbrifE
SHBRITAE F W HIr ik, A4 I8 bRt
BRI

2 EREHMW

2.1 VLTI RIS RO (R 1)

2008 4£ IR pH (6.74) dicir, HUKOH,
HEE, kM, E s 2009 4EATSE TR pH R,
HW Ry, 8, &k, £, 2008 ~ 2009
A, KM pH EIRIE RS S, HROh R, R,
T, I pH FRET 0.13,

2008 AP B (51.93 ¢/kg) Hfm,
HyChE e, Kk, ¥, TH; 2009 4F £ kA
LB & (54.30 g/kg) fm, HUCOHESE Gl
W, AKME. TR, 2008 ~2009 4EEJE ., Ak, 4B
FEOOIRANUR S EA T, A LR S
AP TR

2008 4E E S A A & (176.23 mg/kg) fix
fmr, HUCOh IR, ABRE KIE. TR 2009 AT
RERHBA S E (232.48 mg/kg) fm, HIK
ek, AERE. kM. T . 2008 ~ 2009 4, fF
AR H LA S =mIA T T

2008 4 F r AW & 5 (44, 14 mg/kg) B
L HUOHH IR, BT K. T 2009 4EAT
e B e A A R (54,68 mg/kg) dRRr, HK
HWAEFE . KHE. FUL. T, 2008 ~ 2009 4F
Jo . AR KM TR A S A T,
WHSOE & A I N R

2008 4F K kAL & i (265. 81 mg/kg) fix
L HUOH L AR TR, Eoe; 2009 42475
JEARTP R B i (407.43 my/kg) feim, HAK
RAHE. Ee. Ak, T, 2008 ~ 2009 4E £
Jo . AR KM TR EACE S A T,
WA S A I N R
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F1 2008 ~2009 FiIH&ERXR LRI
Tab. 1 Soil nutrient contents in different tobacco area in 2008 and 2009
- — AL/ AR/ AW A/
G0 (g-kg™) (mg-kg™") (mg-kg™") (mg-kg™")
tobacco sample pH
year are umber organic available available available
matter nitrogen (N) phosphorus (P)  potassium (K)
Wi Gucheng 16 6.59 51.93 153.07 29.96 259.55
£ Yulong 85 5.78 50. 63 176.23 44. 14 140. 90
2008 Kk Yongsheng 120 6. 17 40. 38 117.52 25.42 265. 81
AE$F Huaping 32 6.30 37.58 124. 11 29.28 251.28
T Ninglang 20 6.74 35.84 85.36 15. 46 229. 86
BT total 273 6.13 43.59 136. 30 31.24 222.22
3 Gucheng 3 6.46 40. 94 198. 87 26. 54 204. 89
E ¥ Yulong 25 6.29 54.31 232.48 54. 68 222.61
Kk Yongsheng 36 6.76 40.52 158. 80 33.20 322.70
2009 AE L} Huaping 5 6.70 43.03 162. 66 36. 82 407. 43
T7E Ninglang 4 6. 89 39. 65 137. 66 16. 18 144.22
S total 73 6.58 45.62 186. 06 40. 00 278. 08

2.2 WEYLTTRIAE SR AR S AR
2.2.1 4 pH

YL A 358 pH il B L ] - 34k 36. 6%,
B 6.06, & E LBk 48. 1%, H{H
6.40, +HEIEER M LB N 23.1% , HE

4.94, LAY L B4k 28. 8% , H{H
7.51, 2008 ~ 2009 4, pH W4 LI, +
BRI pH>T.0 (Gl 19.0% T =
38.6% , pH <5.5 [yt fil th 27.5% T [ &
18.7% (32),

&2 2008 ~2009 £+ pH HEE
Tab. 2 Distribution range of soil pH values in 2008 and 2009

. 2008 4 2009 4
e i Wl ERRER AW B bz ERRN
ranee percent mean standard difference % CV % percent mean standard difference % CV
<4.5 0.4 4.49 0. 00 0.00
4.5~5.5 27.1 5.18 0.22 4.27 18.7 5.15 0.21 4.15
5.5~6.5 42.5 6. 04 0.27 4.52 30.7 6.08 0.23 3.80
6.5~7.0 11.0 6.71 0.15 2.17 12.0 6.77 0.16 2.37
>7.0 19.0 7.45 0.23 3.05 38.6 7.57 0.36 2.39
AT total — 100.0 6.13 0. 80 13.10 100.0 6.58 1. 00 15.16

2.2.2 HHEHPUR

FRYL - S8 HL BT &% i 3 F &, 2008 4F I
2009 4E KT 35 g/ke HIHL BT 1N 67.3% , 191H
54.13 g/kg, 15 ~25 o/kg BIHLHIEH S 11.7% ,
¥IMH 20.30 g/kg, /T 15 g/kg 1Y LE ) OF- 3 0
2.8% , ¥{t 12.70, 2008 ~2009 4F + HEA HL A8
AR (£3),
2.2.3 A

2008 F1 2009 4F g VL 4 HE LA K T
100 mg/kg 19 Eo ) SE 8 K 77.7%, ¥ {H
183.52, /NTF 65 mg/kg (1 HLFIE R 7. 85%
2008 ~2009 4, +HEHEMA FET LA, E
LRIMNKT 100 mg/kg 1) 13 Lo il ly 70. 4%
I E 85.0%, I T 151%, /N F
65 mg/kg (LUl 11.7% FREZR 4.0% , TR
T7.7% (%4).
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&3 2008 ~2009 FHIEANRLSESHEE
Tab. 3 Distribution range of soil organic matter contents from year 2008 to 2009
i 2008 4 2009 4=
(g kg ) [EE:) ¥fE/ N Eﬁ [EE: e/ PrifEZE ”{Er
Lt/ % (g kg D) standard 250 % kt/ % (g kg D) standard 25 %
range percent mean difference (% percent mean difference (%
<15 2.9 12.43 2.97 23.90 2.7 12.98 1.61 12. 42
15~25 11.4 20. 69 2.81 13.58 12.0 19.92 2.38 11. 94
25 ~35 20.5 30. 06 2.75 9.14 16.0 29.51 2.58 8.75
>35 65.2 53.23 13.59 25.53 69.3 55.04 17. 60 31.98
A1 total 100.0 43.59 17. 60 40.37 100. 0 45.62 20.71 45.39
&4 2008 ~2009 FHEFERHALESHEE
Tab. 4  Distribution range of soil available N contents in 2008 and 2009
S 2008 4F: 2009 4F
- [EE) WE/ i 22 25 [EE) Hfe/ i 22 AR5t
(g-ke™) H/%  (g-kg')  standard  ZEU/% /%  (g-kg')  standad  REU%
range percent mean difference (% percent mean difference (%
<65 11.7 52. 60 11.45 21.76 4.0 51.56 10. 21 19. 80
65 ~ 100 17.9 84. 48 9.44 11.17 9.3 82.13 11.93 14.53
100 ~ 150 34.1 125.92 15. 00 11.91 20.0 123.45 14.71 11.91
150 ~200 21.6 171.92 15.05 8.75 28.0 178. 61 12.50 7.00
>200 14.7 238.33 26. 88 11.28 38.7 262. 84 49.12 18. 69
AT total 100. 0 136. 30 58.39 42. 84 100.0 186. 06 76.72 41.23

13.3% , ¥j{H 6. 13, 2008 ~ 2009 4, + 3
MOWEE RO A B JR, o BB F & o
31. 24 mg/kg I F+ & 40.00 mg/kg, L F+ T
8.76 (#£5),

2.2.4  LHEEHE

2008 4F Fi1 2009 4 [ VL &G B & & >
20 mg/kg (9 L Bl P R 65.5%, ¥ (H
52.48 mg/kg, /N T 10 mg/kg [#) L B F ¥ K

&S5 2008 ~2009 £ L+ EEHBESHEE
Tab. 5  Distribution range of soil available P contents in 2008 and 2009

i 2008 4 2009 4
o "o PfEs PrifE 22 5 "o e/ i 5
(g-ke™) H/%  (g-kg')  standard  REU/% H/%  (g-kg')  standad  REU/%
range percent mean difference (Y% percent mean difference (Y%
<10 13.2 6.49 2.34 36. 08 13.3 5.77 2.00 34.71
10 ~20 22.3 14.91 2.61 17.50 20.0 15.53 3.12 20.09
20 ~40 36.6 28. 89 5.47 18.92 29.3 28. 46 5.23 18. 39
>40 27.8 71.37 17.96 27.99 37.3 81.20 41.29 S51.15
AT total 100.0 31.24 21.06 67.43 100.0 40. 00 33.31 83.29

2.2.5 IR
ARV e R & 5w, KT 150 mg/kg 1)
I 66.0% , F{E 339. 70 mg/kg, AT 350

mg/ kg [FIEHB 21. 2% , ¥5{H 552. 13, 2008 ~2009
R S A T BT, FERIE T 350 me/kg
el 11.7% FF%E30.7%, FFT 19% (326),
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Tab. 6  Distribution range of soil available K contents in 2008 and 2009
JE 2008 4F 2009 4=
(g ke ") Hor Hfe/ brife 22 25 Hor e/ P2 5
° /% (g-kg™) standard REBU % H/ % (g-kg™) standard B %

range percent mean difference (Y% percent mean difference (%
<80 8.8 59. 65 12. 47 20. 90 9.3 53.61 15.98 29. 80
80 ~ 150 26.0 114. 82 19.05 16. 59 24.0 108.91 18. 21 16.72
150 ~220 28.6 180. 27 20. 81 11. 54 20.0 185. 66 21.72 11.70
220 ~350 24.9 274.70 33.85 12.32 16.0 293.33 42.05 14.33
>350 11.7 573.13 312.78 54.57 30.7 531. 12 138. 05 25.99
A1 total 100. 0 222.22 180. 79 81.36 100. 0 278.08 198.78 71.48

2.2.6 AR

2008 A% i YL A AR - HEACA 1. 5% 1) - 488
T BE Bl AS, 5.1% B9+ MR SCES 7E 400 ~
800 mg/kg Z 1], )@ FHE5A9L1E, 85.3% M+
BAESERER (K7,

2.2.7 HIEAREE

®T TREAWS. ARESHEE

Tab.7  Distribution range of soil available calcium (Ca) and available magnesium ( Mg) contents

2008 AE TR I L HEA 1.5% B+ HEAG R EEAR T
50 mg/kg, 44 7. 7% 1)+ AT AE 50 ~ 100 mg/kg
Z 8] AR AR IR S - SR AR FT 8 h BB BEEIR . T
— 5T, 65. 2% (A SR (R T).

%45 available Ca A3 available Mg

T/ Ao Wfes PR AR5 TR/ Ao Hft/ iz AR5
(g-keg™) ke % (g-kg™') standard RE/% (g-kg™) /% (g-kg™") standard FRE/%
range percent mean difference Ccv range percent mean difference (%
<400 1.5 227.95 95.31 41. 81 <50 0.4 18. 87 0.00 0.00
400 ~ 800 5.1 653. 04 81.79 12.52 50 ~ 100 7.7 80. 42 12.24 15.22
800 ~ 1200 8.1 1 064. 69 87.16 8.19 100 ~200 26.7 142.93 26.29 18.39
1200 ~2000 20.5 1559.02 235.61 15. 11 200 ~400 31.5 292.07 59.47 20. 36
>2 000 64.8 4467.32  2194.76 49.13 >400 33.7 610. 62 212.16 34.75
A1 total 100. 0 3338.82 2354.12 70. 51 417 total 100. 0 342.26 240. 53 70. 28

2.2.8 HIEARN

2008 A= T AR - S A VAR 1 e A 56. 4%
e T ol 1, Fo, 10. 6% J& T4 50l
FEARARAY L (K 8),

2.2.9 AR

2008 4, WYL 83. 9% R - 3EA RUPE &
P, A 1. 8% By - S8 T AR ke o B £ 43

(#£8),

®8 TEAWM. ARHESHEE

Tab. 8 Distribution of soil available boron (B) and available zinc (Zn)

%45 available Ca B3t available Zn

ol [EFix Hft/ PR A5t TR/ Hor Hft/ iz AR
(g-kg™) Lt/ % (g-kg™') standard  RE/% (g-kg™") /% (g-kg™") standard FRE/%
range percent mean difference Ccv range percent mean difference CV
<0.5 10.6 0.13 0. 06 46. 67 <0.3 0.0 0.00 0.00 0.00
0.5~1.0 45.8 0.36 0.08 23.00 0.3~0.5 1.8 0.44 0. 08 17. 68
1.0~1.5 35.5 0. 69 0.13 19.05 0.5~1.0 14.3 0.77 0.15 19.92
1.5~2.0 6.6 1.20 0.13 11.04 1.0~3.0 63.0 1.87 0.53 28.29
>2.0 1.5 2.30 0.50 21.61 >3.0 20.9 4.34 1.34 30.78
A1 total 100. 0 0. 54 0.36 66. 40 417 total 100. 0 2.21 1.39 62. 96
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2.2.10 +HEET
2008 4, EEYL A4 TS/ T 45 mg/kg
1 L o SR 79. 8%, Hirh/INT 30 mg/kg L
B 27.1% (£9),
®9 TESEFHHLE
Tab. 9 Distribution range of soil chloride (Cl™) contents

T H/ A% Aa Has bRiERE AR
lb/% ( mg-kg™') Standard %0/%

( mg-+kg™') number

range  of sample percent mean  difference  CV
<30 74 27. 1 24.59 422 17.15
30 ~45 144 52.7 35.97 4.02 1117
>45 55 20. 1 63.20 22.39  35.43
£ total 273 100.0 38.37 17.09  44.55

3 iHigEHEiE

PEMR A K R B DA O T e R i R TR
S -8R RO B VIR R . WYL 11
pH. AHUF . MR KR e R & BB EE
B, AT AL TR A A 7 T B

2009 4F [ 714 46 + 38 pH 4% 2008 4EA47 Bf I
Tt AR SR F S S N . 2009 A HL
i b 2008 AERE G N, HEREEAR/ N, WYL A
PU & A, 1) i3t - S B 25 4 A T
ST 2009 AR TR VLT b R AR L. .
RUER 5 L HG 2008 AR AT BTN, (HEEAR K, AT
AE-55 2009 4F 4 it JE RS0 5. VRSN R
R S B U/ T 65 mg/kg NS L, ARY
HEAE P R R T 100 mg/kg M HERIE RS . MR
PR 5 R EHUORR S i R A — e VB N
EAEESE R, A R, R e
S, AR O R R RR A A
WUt AE 5 ~ 15 mg/kg, 5 40 5 AT, BRIL
HEEE ) N T A KT 20 meg/kg A 4

TERRYL S A FEAM X, B3
SR A R s, DX — b X B it
KV, TR & o, AR & =
S5 AR A AR, X AT RE S A A A - B R
K, THRAHAR . HRWE . B SRR,
ORI DX A i AR KRG, T BE R 2

RS A R, Ji—Ji M, TR pH =T A M
K, pH g AR T OUBOE MR A

TP TR G . BEL WL BE, XPREAH
AR AT RAREER. S ReA SOt s R
RANMRELAEH , SRR R RIRE DT BT
LR R LY, MR BRI, R BBk
LT s BEOLNIL Z I, R AR R 90
KPR, PRI B R ™ o B K B
P 114 A B R R BT 2 2E D' 4 1 FH A 240 M 23
H, ZHERZMEARG, P& RS
B TR ALBUS A o IR R A T 5
LR, ESHEAF . EVEE 8. ALY
sk

RERE R R, T AUl 45 mg/kg I
CRPPEMRIE W AR AN R, H R SO 0
TRAT BB IR ORIt A SO0 A 977
SR B R
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