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Evaluation of soil fertility suitability of Yiliang tobacco-growing area
In Yunan province
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Abstract: Soil nutrient contents in Yiliang tobacco-growing area of Yunnan province were surveyed from 2010 to 2013
and integrated fertility index (SFI value) was calculated to analyze the soil fertility suitability of this area. The result
indicated that O the pH, organic matter, hydrolytic N, rapidly available K and available B content were at an
appropriate level while rapidly available P, available Mg, available Zn and water-soluble CI™ content were high, the
content of available P, water-soluble CI~had great variation; @ based on SFI, soil fertility suitability of 20% of Yiliang
tobacco-growing area graded |, 47.7% graded II, 29.3% graded III, 1.5% graded IV and 1.5% graded V and the average
SF1 was 0.61; @ from 2010 to 2013, the pH value and available Mg content reduced year by year, while the content of
organic matter, hydrolytic N, rapidly available P, rapidly available K, available Zn, available B and water-soluble CI
were increased.
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Table 1 Contents of soil nutrients of Yiliang tobacco-growing area from 2010 to 2013

/ / / / / / / / /

PH (@kg")  (mgkg™)  (mgkg™)  (mgkg™) (mgkg™)  (mgkg™)  (mgkg™) (mg-kg™)
240 5.89+0.67 23.88+9.88 (108.29+46.43)b 16.59+15.13)d (226.27+151.00)b (192.30+80.08)c 4.75+1.70 (0.74+0.36)b (23.76+23.27 )a
64 5.83+1.06 29.37+5.75 (130.34+35.29)ab (55.63+2349)b (349.20+227.45)a (177.30+116.68)c 5.85+1.28 (1.04+0.27)a (12.73+13.63) b
192 6.70+0.77 23.46+5.32 (111.23+2807)b (19.91+9.27)d (90.05+30.09)c  (324.72+97.35)b  4.11+0.44 (0.67+0.12b (22.95+16.12)a
432 558+0.60 24.78+6.49 (112.01+54.33)b (27.17+23.15)c (109.164+61.71)c  (193.90+134.63)c 5.50+1.90 (0.64+0.12)b  (8.04+12.95)b
64 6.77+1.08 21.80+15.86 (85.43+51.98)c (30.65+20.14) c (270.09£333.38)b (394.80+295.29)b 5.94+2.52 (0.73+0.31)b (26.65+15.90 )a
48 6.78+0.27 27.32+6.83 (106.75+19.97)b (11.15+539)d (158.27+75.84)bc (616.50+321.93)a 3.99+0.19 (0.60+0.044)b (11.50+4.78)b
288 5.94+0.87 29.23+7.91 (142.24+60.03)a (76.18+68.74)a (304.54+186.83)ab (263.00+112.60) bc 5.24+1.14 (0.90+0.19)ab (31.68+37.03)a

22 TEFSIERAINER HRE &R A0 ih
gHhafE (2 2
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Table 2 Weight value of soil nutrient index and the type and threshold of its function

cegen
oH / / / / / / / /
(gkg™) (mgkg™) (mgkg™) (mgkg™)  (mgkg™) (mgkg™) (mgkg™) (mgkg™)
X1 45 10 30 50 2 10 80 0.2 1.0
X2 55 20 60 100 5
X3 6.5 30 120 200 25
X4 75 45 150 400 40 40 350 15 5.0
0.820 0.708 0.588 0.838 0.920 0.415 0.517 0.714 0.725
0.131 0.113 0.095 0.135 0.147 0.066 0.083 0.114 0.116
23 B RIEMALHALAEE T I
(33.33%)( 3) (3.23%) 5%
[~ 7% IV V v
30 061 I I I
0.19% 7
*3 HREMBRITEEIEEME
Table 3 Result of fertility suitability evaluation on tobacco-growing soil of Yiliang
1% SFI
I I it v \4 1%
20.00 73.33 6.67 0 0 0.66 0.08 11.40
25.00 75.00 0.00 0 0 0.64 0.08 12.50
8.33 33.33 50.00 0 0 0.54 0.10 18.50
11.11 55.56 33.33 0 0 0.60 0.11 18.30
25.00 43.00 27.00 0 5.00 0.52 0.24 46.15
3.23 30.10 66.67 0 0 0.57 0.02 351
33.33 38.89 27.78 0 0 0.64 0.10 15.63
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24 BEREWIIERHIEGRHEETL 2010
. ‘ 28.4% pH 75 2013 1.2%
2.4.1 3 pH # %4k
pH 75 pH 55
4 2010—2013 pH 2013 38.2% 2012
5.856.35 14.0%~16.4% 2011 2010 28% 4.9% 8.8%
4 1 pH

&4 2010—2013 FHREMLIE pH RESR LG
Table 4 Changes of pH value and the percentages of the differently graded soils in Yiliang tobacco-growing area from 2010 to 2013

pH 1%
* 1% 45 45~ 55 55~ 65 65~ 75 >7.5
2010 6.35+0.96 4.30~8.10 15.1 3.6 258 214 20.8 28.4
2011 6.27+1.03 4.18~7.80 16.4 1.6 31.7 21.7 21.6 234
2012 6.11+0.86 4.59~7.72 14.1 0.0 354 33.8 22.3 8.5
2013 5.85+0.82 4.44~7.65 14.0 11 37.1 38.2 224 1.2
2.4.0 BEAAFEAS BT 2013 37% 19.5%
2 k 201 46.7% 4
5 2010—2013 0 g/kg 010 46.7% 35
0 0 0
23.19~25.94 glkg 2013 42.7% 21.3% 40%
20%
31.9%~43.8% 15.0~25.0 g/kg
[6-7] 50%
30 g/kg 2010 17.5%
%*5 2010203 FEREETIEFGHNRSERE SR LILA
Table 5 Changes of organic matter content and the percentages of the differently graded soils in Yiliang tobacco-growing area from 2010 to 2013
I(g-kg™ 1%
(9-kg™) % 0
+ 10 10~ 20 20~ 30 30~ 45 >45
2010 23.19+7.91 5.51~62.42 341 24 33.3 46.7 14.5 3.0
2011 23.80+10.43 1.98~57.85 43.8 8.3 26.7 43.3 16.7 5.0
2012 25.79+8.37 8.23~51.01 324 4.6 20.0 50.7 18.5 6.2
2013 25.94+8.28 2.13~45.00 31.9 2.2 19.1 42.7 35.9 11
2,43 THBRALSTHEN 7 2012—2013  2010—2011
120 mg/k
6 20102013 0 mg/kg
84.33~118.63 mg/kg 60 mg/kg
29.2%~41.4% 60~120 mg/kg
F# 6 2010—2013 FHREMTIERFEASERE SR ILA
Table 6 Changes of hydrolytic N content and the percentages of the differently graded soils in Yiliang tobacco-growing area from 2010 to 2013
I(mg-kg™ 1%
(mg-kg™) % o
+ 30 30~ 60 60~ 120 120~ 150 >150
2010 88.64+46.86  42.70~268.50 394 6.0 15.7 66.9 6.6 4.8
2011 84.33+31.79  11.33~177.34 37.7 5.0 16.7 66.7 10.0 1.7
2012 118.63+49.13  36.54~272.97 41.4 0.0 4.6 58.5 18.5 185
2013 110.76%£32.31  19.95~191.95 29.2 2.2 25 52.8 32.6 7.9
2.4.4  HIERAELS BT 25.99~40.01 mg/kg 10~40
mg/kg 671 77.3%~119.0%

7 2010—2013
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40% 12.3%
40 mg/kg 10~40 10 mg/kg
mg/kg 10 mg/kg
%7 2010—2013 FHREMTIEFYHRERE IR LILH]

Table 7 Changes of rapidly available P content and the percentages of the differently graded soils in Yiliang tobacco-growing area

from 2010 to 2013

/(mg-kg™ 1%

(mgkg ) N 3
+ 10 10~ 40 >40
2010 25.99+30.65 1.00~212.90 117.9 25.3 59.8 14.8
2011 26.16+21.03 2.65~86.41 80.3 23.3 53.3 23.3
2012 38.19+45.66 1.91~256.77 119.0 18.5 49.2 32.3
2013 40.01+£30.96 0.02~176.02 77.3 12.3 47.2 39.3

2.4.5 R HATE BT 2013
8 2010—2013 2010
0,
177.39~269.49 mg/kg 21.1% 1/a
[6-7] 150 mg/kg

55.9%~82.3%
#z 8 2010—2013 FEREMTIERNHSE RE S L LS

Table 8 Changes of rapidly available K content and the percentages of the differently graded soils in Yiliang tobacco-growing area

from 2010 to 2013

/(mg-kg™) 1%
1%
+ 80 80~ 150 150~ 220 220~ 350 >350
2010 177.39+99.29 31.90~612.80 55.9 12.7 331 229 26.1 5.1
2011 177.79+131.62 42.75~738.70 74.0 20.0 33.3 25.0 13.3 10.0
2012 213.71£175.95 47.77~816.50 82.3 15.4 33.8 16.9 16.9 16.9
2013 269.49+178.72 40.47~934.11 66.3 5.6 19.1 24.7 30.3 20.2
2.4.6 XIEARELSTHTAA 200~400 mg/kg
60%
9 2010—2013
8%
263.74~295.08 mg/kg
52.7%~74.5% [6-7]

400 mg/kg( )
+£9 20102013 FEHRERTIEENESERESR LG

Table 9 Changes of available Mg content and the percentages of the differently graded soils in Yiliang tobacco-growing area from

2010 to 2013
/(mg-kg™ 1%
(mg'kg™) o
+ <50 50~ 100 100~ 200 200~ 400 > 400
2010 298.02+189.32 43.23~987.05 63.5 2.1 6.4 39.2 23.1 29.2
2011 295.08+220.04 37.49~1 271.93 745 3.3 5.0 40.0 25.0 26.7
2012 267.70+163.00 64.20~954.73 60.9 0.0 10.8 26.2 44.6 185
2013 263.74+139.17 9.84~651.84 52.7 1.1 6.7 28.1 49.4 14.6
e s . ) [6-7]
2.4.7  EIBA A AR HANLF 0 TAL 2012 2013
5 mg/k
10 11 2010—2013 g/kg

1.86~5.53 mg/kg 2010—
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0.44~0.85

2013

mg/kg 3

0.5~1.0 mg/kg

0.85 mg/kg

# 10 20102013 FEREMTIEENHESEREDE LG

Table 10 Changes of available Zn content and the percentages of the differently graded soils in Yiliang tobacco-growing area from

20% 20%

2010 to 2013
/(mg-kg™) 0% 1%
+ 1.0 1.0~ 50 >5.0
2010 1.86+0.35 0.15~16.7 18.8 30.1 64.2 5.7
2011 2.01+0.28 0.12~15.5 13.9 30.9 61.9 7.2
2012 1.98+0.26 0.09~15.7 13.1 32.3 61.5 6.2
2013 5.53+3.84 0.63~21.0 69.4 45 51.7 43.8

Fz 11 20102013 FEREMTIEENWSERE DR LG

Table 11 Changes of available B content and the percentages of the differently graded soils in Yiliang tobacco-growing area from

2010 to 2013
. 71 0
/(mg-kg™) % 1%
+ 0.2 0.2~ 05 05~ 1.0 1.0~ 15 >1.5
2010 0.44+0.21 0.11~1.62 47.70 8.2 63.8 245 1.6 1.9
2011 0.46+0.24 0.09~1.57 52.20 6.7 61.7 28.3 1.7 1.7
2012 0.47+1.50 0.22~6.94 3.19 7.7 52.3 36.9 15 1.5
2013 0.85+0.36 0.29~1.97 42.30 0.0 18.7 58.4 17.9 49
2.4.8 HHOKEHASFTH R 2011
12 2010—2013 5-25 mo/kg
2010 2011  69.6% 2013 45.2%
671 o1 2010 25~40 mg/kg 40 mg/kg
0 0
5-25 ma/kg 9.9% 8.4%

3

£ 12 2010—2013 F£H REMWE T IEAKEMNE

o=

AE=

RESR LB

Table 12 Changes of water-soluable CI™ content and the percentages of the differently graded soils in Yiliang tobacco-growing area

from 2010 to 2013

/(mg-kg™ 1%
(mgkg™) %
+ 2 2~ 5 5~ 25 25~ 40 >40
2010 42.17+42.68 2.84~247.10 103.5 0.1 0.6 53.5 31.2 14.6
2011 20.55+23.11 2.21~143.20 112.4 0.0 79 69.6 15.2 7.3
2012 22.56+25.21 1.37~156.16 111.7 3.1 215 43.1 18.5 13.8
2013 25.86+18.64 6.32~113.77 72.1 1.8 12.2 45.2 25.1 15.7
15 .
2010—2013
pH I 20%
Il 47.7% 111 29.3% IV
7 15% V 1.5%
0.61 1l 0.19%
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