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Abstract: [Objective) This study investigated the status and distribution of soil available nutrients and
middle-microelements in Kunming tobacco-growing areas to improve balanced fertilization. [ Method]) 858
soil samples were collected from 8 tobacco-growing counties (cities) in Kunming in 2012 to test their avail-
able nutrients and middle-microelements contents and evaluate the status. [Result] 1) 12. 5% counties
(cites) in Kunming tobacco-growing areas had low soil available nitrogen content level,and 87. 5% had me-
dium or rich level. Available phosphorus and postassium of all counties (cities) were in medium or rich lev-
el. It was indicated “increasing nitrogen,stabling phosphorus and postassium” strategy shoulde be adopted
in more than half of Kunming tobacco-growing areas. 2) Soil available Ca and available Mg contents were

rich. Counties (cities) with below critical and low level avialable S contents were 12. 5% and 25% respec-
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tively, while the counties (cities) with medium level were 62. 5%. Suitability of soil available S content was

slightly different and strategy of “reducing Ca,stabling Mg and increasing S” should be adopted. 3) Soil a-

vailable Mn and available Zn contents were in medium or rich level,available Cu and available Fe contents

were in rich level,and available B contents were in low level,indicating that each county (city) should sup-

ply B fertilizer and stable other trace elements. [Conclusion] There were differences in soil available nutri-

ents and middle-microelements contents and distribution among counties (cities) in Kunming tobacco-

growing areas. Thus,specific fertilization strategies should be adopted.
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Table 1 Classification criteria of soil nutrient status mg/kg
Eisgan I S8 4§ FH
Index Critical value Lower Medium Rich
HAA Available N <100 >100~<C150 =>150~<2200 =200
B Available P <10 >10~<20 =>20~<C40 =40
SALE Available K <100 >100~<150 >150~<220 =>220
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&k 1 Continued table 1
=gy Ik S 1 4§ FE
Index Critical value Lower Medium Rich
e tE4E Available Ca <400 =>400~<800 >800~<1 200 >1 200
Ltk EE Available Mg <120 >120~<170 >170~<220 =220
AR Available S <15 >15~<25 >25~<50 =50
A3 EE Available Zn <1 >1~<1.5 >1.5~<3 >3
AR Available B <0.3 >0.3~<0.4 >0.4~<0.6 >0.6
H ¥4 Available Mn <7 >7~<12 >12~<15 >15
354 Available Cu 0.2 >0.2~<.0.3 >0.3~<0.5 >0.5
A% Available Fe <7 >7~<15 >15~<130 =30
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Fig. 1 Cluster results of soil available nutrients in Kunming tobacco-growing areas
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Table 2 Contents of soil available nutrients in Kunming tobacco-growing areas

WA Available N

SRR Available P R Available K

;flﬂgzn T/ (mg» kg 1) ERRE/ % OFHM/ (mg - kg D) BERFE/ % P/ (mg - kg ) ERRE/ %

Average cv Average (0% Average cv
& K Fumin County 104.47428. 21 27.00 .93421.67 62.06 296.374+113.07 38.15
427 Anning City 127.23425.95 20. 40 .32+45.69 66. 88 178.08463.99 35.93
£i#k Shilin County 96.32+31.62 32.83 36.53+£20. 44 71.56 216.20493. 46 43.23
H T Jinning County 117.62438.52 32.75 65439. 29 71.90 176.32487.03 49. 36
F-fi) Xundian County 160. 97 450. 23 31.20 .69416.06 47.66 317.854+133. 66 42.05
‘H K Yiliang County 233.35476.95 32.82 .45+22. 40 58. 26 241.154+112. 36 46.59
# M Songming County 290. 84 186. 26 29. 66 32.21+£23.07 53.40 312.484130. 14 43.27
#%3 Luquan County 318.074+112.50 35.37 L07£17.87 55.73 312.454-158.09 50.59
S {H Means 181.11487.77 48. 47 .73+12.59 23.38 254.90459. 60 23. 38
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Fig. 2 Cluster results of soil median elements in Kunming tobacco-growing areas
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Table 3 Contents of soil median elements in Kunming tobacco-growing areas

% AE P45 Available Ca ZE Pk EE Available Mg WL Available S
Resicn VI (mg - kg D BRI/ A FHIM (mg - ke D BRAK G THA (mg - ke D B RE %

Average cv Average cv Average cv
= K Fumin County 3 180.2641 695. 06 53. 30 473.15+193. 64 40.92 24.6947.39 29.94
427 Anning City 2 031.334+877. 30 43.19 313.88+180.09 57.37 38.18426. 22 68. 70
i #k Shilin County 4 775.534+3 116. 05 65. 25 301.42+178.97 59. 38 35.82429.77 83.12
7 Jinning County 2 785.30+2 259.40 79.16 288.63+187.16 64. 84 43.61426.07 59.77
F4 Xundian County 2 764.224+1 630. 83 59.00 426.53+218.07 51.13 24.96415.93 63. 83
‘H K Yiliang County 2 163. 1341 458. 24 67.39 316.42+240. 92 76. 14 35.54417. 82 50. 14
=W Songming County 2 600. 6241 740.91 66. 94 318.13+175.13 55.05 39.30430. 87 64. 36
# %) Luquan County 2397.8941 396. 13 58.22 427.63+172. 84 40. 42 12.67+£7.14 58. 87
S {H Means 2 846.014+864.01 30. 38 358.22+71.79 20. 04 31.78410. 42 32.59
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Fig. 3 Cluster results of soil trace elements in Kunming tobacco-growing areas
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Table 4 Contents of soil trace elements in Kunming tobacco-growing areas

AR5 Available Mn A %k 4F Available Zn

AR Available B

AR Available Cu A28k Available Fe

fis X VEE %R THE &R
Region (mg+ kg™ RE/% (mg-kg ) B/ %
Average (&% Average (0%
W & Fumin County  34.34+14.7 42.7 1.940.9 48.3
47 Anning City 29.5+12.1 41.0 2.94+1.7 58.0
£k Shilin County 13.2+9.5 72.4 1.8£1.2 70.0
T 7 Jinning County 16.6+9.9 59.8 1.540.7 49.3
=
3 18.0+9.2 50,9  2.7+2.1 772

Xundian County

‘H K Yiliang County 16, 7410.0 59.9 1.8+1.2 64.3
L]

Songming County
# ¥ Lugian County 21.2+11.2  52.6 1.9+1.1 57.9
M Means 21.0£7.2 34.F .1£0.5 22.7

18.2£11.3  62.4 2.44+1.2 49.9

w
Do

VEi &R FHE/ BR VEE R
(mg-kg ) RE/Y% (mg-ke D) ZRE/Y (mg- ke D) RE/ X
Average cVv Average cv Average cv
0.3+0.1 49. 6 3.4+2.3 68. 2 57.9+36.0 62.3
0.340.1 49.5 1.24+1.0 80.1 67.5£36.0 48.9
0.3+0.2 62.4 2.1£1.8 89.0 25.2+18.1 71.9
0.2+0.1 43.6 1.6+0.8 48. 2 45.1+£24.6 54.6

0.3740.1 31.7 5.7+4.1 71.4  54.9+21.7 39.6
0.3%£0.1 51.0 2.5%=1.5 59.2  43.2%£30.2 70.0

0.3+0.1 38.7 4.8

o
H
w

3.0 67.1 48.8£23.8 48.7

0.340.1 45.3 3.5
0.340.0 11.0 3.0

Do

6 76.1 55.84+27.8 49.8
1.5 49.9  49.8+12.6 25.3

H+ H
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