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Nutritional status of rhizosphere soil around bacterial wilt diseased tobacco plant

ZHENG Shiyan®, CHEN Dijun® DING Wei", DU Genping®, LIU Yonggin®, CHENG Xiaolong®,

LIU Xianchen', XU Xiaohong®, WANG Rong®
1 College of Plant Protection, Southwest University, Chongqing 400716, China
2 China Tobacco Hunan Industrial Co., Ltd., Changsha 410014, China
3 Chonggqing Qianjiang Tobacco Company, Chongqing 409000, China

Abstract: 177 soil samples were collected and analyzed in order to study the relationship between nutritional status of tobacco rhizosphere

soil and bacterial wilt. Results showed that lower levels of soil pH, organic matter, rapidly available potassium, convertible calcium,

available boron and molybdenum, and higher levels of convertible magnesium and available manganese could weaken soil resistance to

disease, resulting in serious bacterial wilt. The Ca/Mg value (4.04) of rhizosphere soil around tobacco plant with bacterial wilt disease was

significantly lower than that of healthy ones (9.86). Factor analysis showed that lower levels of available molybdenum and exchangeable

calcium in tobacco-growing soil were the overriding factors for bacterial wilt epidemic. Discriminant analysis showed that rapidly available

potassium, convertible calcium, active molybdenum, organic matter and available boron in tobacco rhizosphere soil might be key factors to

cause tobacco bacterial wilt.

Keywords: tobacco; bacterial wilt (Ralstonia solanacearum); soil nutrition; mineral nutrition; rhizosphere manipulation; continuous

cropping obstacles
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Tab. 10 Nutritional condition of rhizosphere soil around healthy and bacterial-wilt-disease tobacco

c.v.%

6.30%+0.54 8.61
pH *%

5.08+0.70 13.76
25.824+4.87 18.87 .

OMeke) 16.80=%4.18 24.88
62.69+15.39 24.53 .

Nimeke) 78.77%22.77 28.90

54.74421.58 39.41

Plmgke) 52.65419.82 37.64
289.51+68.33 23.60 .

imeke) 142.85444.44 31.11
2397.81%751.21 31.33 .

Cutmeke) 1353.77%402.55 29.74

243.12%57.46 23.63
Mg/(mg/kg) ok

335.61=%+90.35 26.92

64.05422.94 35.81

relmele) 76.00%31.36 41.26
30.56%8.18 26.77 .

Mnmeke) 48.70=%12.62 2591

1.80=%0.66 36.46

Culmeke) 1.67%0.65 39.00

4.24=+1.78 41.94

animeke) 4.23%+1.60 37.94
0.48+0.18 37.96 o

plmelke) 0.20=0.08 38.35
0.19=0.05 27.20 .

Molmelke) 0.1020.04 41.57

+ ok (p<0.01)
Note: The data were expressed as the mean == standard deviation (SD). ** represented highly significant difference at p <0.01 level.

22000000000000000000000
ooooo ) (9.86)
(4.04)
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Tab. 200 The eigenvalue, proportion and cumulative of principal factors (healthy soil)
Factorl Factor2 Factor3 Factor4 Factor5 Factor6 Factor7
2.745 2.516 1.570 1.512 1.267 1.233 1.227
1% 21.115 19.350 12.079 11.628 9.743 9.483 9.436

/% 21.115 40.465 52.544 64.172 73.914 83.398 92.834
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Tab. 30 Rotated factor pattern (healthy soil)

Factorl Factor2 Factor3 Factor4 Factor5 Factor6 Factor7
pH 0.195 0.039 0.084 0.025 0.256 0.926 0.041
oM 0.818 0.218 -0.085 0.011 0.177 0.160 0.287
N 0.323 0.203 0.215 0.176 0.016 0.043 0.852
P 0.113 0.159 0.286 0.907 0.100 0.017 0.136
K 0.465 0.198 0.484 0.347 0.507 -0.037 -0.124
Ca 0.428 0.595 0.458 -0.022 -0.014 0.105 0.374
Mg 0.015 0.048 0.871 0.289 -0.027 0.091 0.197
Fe 0.626 0.359 0.337 0.399 0.121 0.178 0.263
Mn 0.612 0.702 0.149 0.026 0.124 0.074 0.071
Cu 0.581 0.578 0.160 0.298 0.204 0.294 0.183
Zn 0.609 0.437 0.247 0.394 0.076 0.309 0.280
B 0.163 0.906 -0.021 0.209 0.202 -0.022 0.123
Mo 0.143 0.195 -0.046 0.070 0.885 0.329 0.047
0400000000000C00O0O0DOOOO((ODOO0O)
Tab. 40 The eigenvalue, proportion and cumulative of principal factors (disease-infected soil)
Factorl Factor2 Factor3 Factor4 Factor5 Factor6 Factor7
2.128 2.118 2.073 1.590 1.215 1.065 1.035
1% 16.369 16.295 15.948 12.232 9.349 8.195 7.963
1% 16.369 32.664 48.612 60.845 70.194 78.398 86.352
Os5000000000((000O00O)
Tab. 500 Rotated factor pattern (disease-infected soil)
Factorl Factor2 Factor3 Factor4 Factor5 Factor6 Factor7
pH 0.324 0.496 0.113 0.610 0.109 0.015 -0.054
oM 0.226 0.141 0.148 0.193 0.907 -0.045 -0.002
N 0.627 0.009 0.354 0.278 0.260 0.080 0.113
P 0.563 0.475 0.229 -0.031 0.477 0.157 0.039
K 0.008 0.922 0.006 -0.005 0.115 0.003 0.099
Ca 0.712 0.530 -0.015 -0.002 0.020 -0.165 0.032
Mg -0.015 0.059 0.079 -0.043 -0.015 0.983 -0.052
Fe 0.308 0.692 0.159 0.309 0.064 0.160 -0.184
Mn 0.149 0.006 0.190 0.132 0.006 -0.057 0.947
Cu 0.098 0.097 0.948 -0.012 0.054 0.060 0.141
Zn 0.075 0.036 0.942 0.162 0.139 0.040 0.064
B 0.169 0.023 0.086 0.901 0.127 -0.064 0.167
Mo 0.770 0.050 0.017 0.395 0.173 -0.009 0.151
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X X X3 X3

(y) 1 2
Fisher * s

(G
F,=19911 x,+ 3.335 x,-8.122 x,+ 80.973 x5+ 70.922
Xe-13.863 X4-4.674 xo+ 14.637 x,,+ 42.522 x,,-482.785

pH F,=14.071 x,+ 4.925 x,-6.934 x,+ 66.890 x;+
7 62.703 x4-10.973 x4-2.588 x,-10.597 x,, + 12.811 x5
-353.801
Fi— Fr—
X 6
7 F, F,
2400 0000000000000 oOooooo 98%
aoad F, F,
—pH
— ()
O 60Fishers0 00000000
Tab. 60 Classification of function coefficients
x) X
X, OM 19911 14.071
X N 3.335 4.925
X4 P -8.122 -6.934
Xs K 80.973 66.89
X Ca 70.922 62.703
Xg Fe -13.863 -10.973
Xy Mn -4.674 -2.588
X5 B 14.637 -10.597
X3 Mo 42.522 12.811
(Constant) -482.785 -353.801
gr70oooooon
Tab.70 Classification results
78 0 78
2 97 99
100 0 100

1%

2 98 100
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