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Effect of continuous cropping on soil nutrients at flue-cured tobacco
rhizosphere and non-rhizosphere

HE Jun-yu'?, CHEN Bo', REN Yan-fang', LI Ling', LU Yin-gang'?, LIANG Xiao-chao'

(1.College of Agriculture, Guizhou University, Guiyang 550025, China; 2.Guizhou Province Key Laboratory of Tobacco
Quality Research, Guiyang 550025, China)

Abstract: In order to clear the effects of flue-cured tobacco continuous cropping on soil nutrients, soil chemical
properties in rhizosphere and non-rhizosphere at different continuous cropping years of flue-cured tobacco were analyzed.
The results showed that pH both at rhizosphere soil and non-rhizosphere soil, and soil organic matter in non-rhizosphere
soil decreased firstly and then increased at different growth and development stages of flue-cured tobacco during
continuous cropping years. However, the content of organic matter in rhizosphere increased gradually. The total N and
available N both in rhizosphere soil and non-rhizosphere soil, and total K and available K in non-rhizosphere soil showed
the trend from decrease to increase, and then decrease again. The total K and available K in rhizosphere, the available P
both in rhizosphere and non-rhizosphere soil, and the total P in rhizosphere increased firstly and then decreased. However,
the total P in non-rhizosphere soil decreased gradually. With the increase of continuous cropping time, the pH both in
rhizosphere and non-rhizosphere soil decreased gradually, however, the contents of organic matter, total N and available
N, P and K both in rhizosphere and non-rhizosphere soil appeared to enrichment at different degrees. The pH at
rhizosphere soil was lower than that at non-rhizosphere soil, however, the content of organic matter, total N and available
N, P and K in rhizosphere soil were higher than those in non-rhizosphere soil. Continuous cropping of flue-cured tobacco
changed a reasonable proportion of available nutrients both in rhizosphere and non-rhizosphere soil, which could not
meet the vast demand for the growth of flue-cured tobacco. Compared with available N and P, continuous cropping

resulted in the lack of available K in rhizosphere soil and the enrichment of available K in non-rhizosphere soil.
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Table 1 pH value in rhizosphere and non-rhizosphere soil of tobacco at different cropping years

pH pH pH
6.64+0.36 6.57+0.27 6.37+0.35 6.44+0.27 6.18+0.28 6.57+0.17 6.29+0.31
2 6.56+0.27 6.55+0.22 6.08+0.24 6.28+0.35 5.87+0.25 6.37+0.32 5.92+0.22
4 6.26+0.21 6.05+0.36 5.56+0.32 5.88+0.22 5.43+0.29 5.81£0.25 5.46+0.40
6 5.78+0.33 5.62+0.29 5.36+0.39 5.43+0.33 5.22+0.19 5.37+0.28 5.23+0.39
3=t = = [13]
22 MKTIEMANRESE
2
2 4 6
2.75% 9.43%
15.37%
7.80% 14.18% 22.69%
F2 AEEEFEREBERREERFLRHBNRE 2
Table 2 Content of organic matter in rhizosphere and non-rhizosphere soil of tobacco at different cropping years g/kg
13.60+0.40 13.50+0.43 15.83+2.48 12.60+0.55 17.30+0.50 14.10+0.80 24.40+1.35
2 14.50+0.53 14.00+1.21 16.65+1.62 13.10+0.64 18.55+0.35 15.20+0.70 25.07+1.80
4 15.70+0.51 14.90+0.41 18.37+1.17 14.00+1.04 21.04+1.37 16.10+1.60 26.70+1.17
6 16.30+0.40 15.62+0.52 19.17+0.94 14.30+0.57 23.48+1.22 17.30+0.30 28.15+0.85

23 it iEMNEESE
[14] 3
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Table 3 Content of available N in rhizosphere and non-rhizosphere soil of tobacco at different cropping years mg/kg

134.42+7.55 111.54+6.50 127.09+9.79 126.10+6.94 133.50+6.85 102.12+3.34 118.13+6.37

2 141.0147.19  116.0048.06 135404842 132544576  137.1043.80  111.3048.68  128.27+7.68
4 153.7048.96  129.66+9.68  140.1849.56  139.28+8.08  147.51+7.74  125.6949.11 142284842
6 1693147.78  140.16£6.65  157.77+1.04  153.88+2.18  164.88+6.15  139.05£7.86  158.97+7.80
4
2 4 6

0.08 0.26 0.36 mg/kg
0.06 0.23 0.32mgkg
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Table 4 Content of total N in rhizosphere and non-rhizosphere soil of tobacco at different cropping years g/kg
1.44+0.12 1.36+0.14 1.41£0.09 1.39+0.10 1.42+0.12 1.22+0.09 1.2940.11
2 1.52+0.13 1.40+0.12 1.44+0.14 1.45+0.14 1.47+0.11 1.28+0.12 1.37+0.09
4 1.65+0.16 1.51+0.09 1.60+0.12 1.59+0.11 1.67+0.10 1.45+0.13 1.55+0.08
6 1.73£0.12 1.59+0.13 1.68+0.11 1.66+0.12 1.69+0.12 1.54+0.11 1.65+0.13

24 ixtiEmmELSE

5
2 4 6
14.74% 24.04% 31.08%
12.20% 19.77% 39.51%
*5 AEEEEREBERRFIERFLIRRELH S 2

Table5 Content of available P in rhizosphere and non-rhizosphere soil of tobacco at different cropping years mg/kg
31.47+1.76 43.53+2.20 57.55+3.46 37.35+1.71 47.63+2.76 35.16+1.60 42.47+2.77

2 37.63+2.98 48.37+1.01 60.66+3.77 43.35+3.01 52.1143.70 39.454+2.02 48.73+2.75
4 40.22+1.90 50.45+2.45 65.56+2.76 45.33+2.01 56.54+2.09 42.11+£3.94 52.68+1.01
6 46.28+1.24 56.07+3.33 67.68+4.38 52.2943.05 61.94+3.92 49.05+1.67 55.67+2.94

6 2 4
4.39%
10.51% 23.68% 4.08%
10.20% 14.29%
6 AREHEEEREBEERFMIERTLIFHSHIE

Table 6 Content of total P in rhizosphere and non-rhizosphere soil of tobacco at different cropping years g/kg
0.57+0.03 0.54+0.09 2.02+0.09 0.51+0.06 1.46+0.14 0.49+0.06 1.14+0.12

2 0.58+0.04 0.56+0.02 2.06+0.03 0.53+0.03 1.63+0.13 0.51+0.04 1.19+0.10
4 0.62+0.05 0.59+0.08 2.08+0.11 0.57+0.01 1.82+0.18 0.54+0.02 1.26+0.10
6 0.64+0.06 0.61+0.01 2.11+0.11 0.59+0.02 1.91+0.12 0.56+0.04 1.41+0.07

25 {HiXtiEMEESE
[15] 7
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Table 7 Content of available K in rhizosphere and non-rhizosphere soil of tobacco at different cropping years mg/kg

150.69+13.16  131.29+17.81 156.33+12.50 154.47+10.55  228.12+17.67 116.64+12.33 153.56+10.90
2 163.39+18.36  143.56+10.90 169.26+19.80 166.53+16.07  230.41+13.14 125.80+10.46 166.80+11.46
4 181.39+17.81  165.39+13.36 182.27+12.53 192.27+13.87  240.71£25.67 161.86+13.87 191.86+13.87
190.69+15.96  178.96+16.96 187.74+13.90  215.27425.55  256.38+14.30 182.95+21.87 198.05+12.42

#8 AFRIEEFIREAEERITFERIELIRNSHIE

Table 8 Content of total K in rhizosphere and non-rhizosphere soil of tobacco at different cropping years g/kg
14.35+3.06 13.51£1.12 14.94+2.52 14.61+1.62 15.49+0.41 12.22+0.03 13.61+0.62
2 15.08+3.14 14.38+1.01 15.514£2.52 15.48+0.22 15.98+1.49 12.83+0.11 13.96+0.55
4 15.76+1.82 14.72+2.04 16.02+0.33 16.19+0.16 16.62+0.42 13.60+3.32 14.32+1.44
6 16.50+2.40 16.02+1.33 16.32+0.46 16.64+2.33 16.99+1.30 14.72+0.25 15.06£1.05
2.6 MIEEMEXIRFRAAERIR LIRSS L 132 1035 125
Al
[4] 9
1 023 1.12
1 034 1.14
1 036 1.29 6 1
027 1.13 1 035

£9 AREZEEFERBREBRESIERRDIEN DIERERR . BEE. BRERHE St

Table 9 Proportion of available N, P, K in rhizosphere and non-rhizosphere soil of tobacco at different cropping years

1 023 1.12 1 039 1.18 1 045 123 1 030 122 1 036 1.71 1 034 114 1 036 1.29
2 1 027 116 1 042 124 1 045 125 1 033 126 1 038 1.68 1 035 1.13 1 0.38 1.30
4 1 026 118 1 039 128 1 047 130 1 033 138 1 038 1.63 1 034 129 1 037 135
6 1 027 113 1 040 128 1 043 119 1 034 140 1 038 155 1 035 132 1 035 125
d: A
3 én 1/6
pH

pH
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