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Effects of Different Preceding Crops on Conditions of Tobacco-planting Soil
Nutrients, Enzyme Activities and the Growth of Flue-cured Tobacco
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Abstract: In order to study the effects of different preceding crops on the nutrients of tobacco-planting soil and on growth, yield and

quality of flue-cured tobacco, a field experiment was conducted by using winter fallow and garlic and green manure. The results
showed that: (1) Compared with the winter fallow treatment, the garlic and green manure treatments significantly decreased soil pH
by 0.48 and 0.46 units, while increased soil available potassium by 108.80 and 217.39 mg/kg respectively. Garlic and green manure
treatments significantly increased the contents of soil available phosphorus, available potassium and soluble organic carbon, and the
effects of green manure were significantly higher than those of garlic. Both garlic and green manure treatments significantly
enhanced the activities of soil invertase and urease and the effect of green manure was higher than that of garlic. (2) Compared with
the winter fallow treatment, tobacco biomass of the garlic treatment was similar 30 d after transplanting, but significantly higher 60 d
after transplanting. Tobacco biomass of the green manure treatment was significantly lower 30 d after transplanting, but became
significantly higher than that of the winter fallow treatment 60 d after transplanting. The same trends were found in the effects of
different pre-treatments on absorption of nitrogen and potassium in flue-cured tobacco. (3) The garlic and green manure treatments
increased the yields and output values of tobacco, but the green manure treatment increased nitrogen content in tobacco leaves, thus
significantly decreased the sensory evaluation quality of tobacco leaves. Therefore nitrogen fertilizer should be reduced when
planting tobacco in this case. Overall, the preceding crops garlic and green manure could improve the soil conditions of the tobacco
field to a certain extent, and increase the yield of tobacco leaves, but the amount of fertilizer should be reduced properly after the
green manure was returned to the field.
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Table 1 Effects of different preceding-crops on pH and nutrient contents of plough soil of tobacco-planting field mg/kg
Period Treatment P NHeN NON Available phosphorus Available potassium Soluble organic carbon
Winter fallow ~ 7.77+0.08a  2.09+0.12ab  13.51+4.46b 2.96+0.44a 243.12+22.18¢ 6.97+0.52b
Before Garlic 7.55+0.12b  2.48+0.32a 14.24+4.17b 3.62+0.42a 351.92+9.46b 7.41£0.29b
transplanting Green manure  7.55£0.08b  1.88+0.09b  64.17+11.85a 3.9940.84a 460.51+34.92a 8.78+0.46a
Winter fallow ~ 7.24+0.09a  3.42+0.50a 8.94+0.41b 3.38+0.15¢ 209.33+10.07¢ 9.23+0.58¢
After Garlic 7.17£0.06ab  2.94+0.20a 7.33+1.27b 4.01£0.09b 275.67+10.69b 11.10+1.38b
transplanting Green manure  7.0940.02b  2.85+0.13a  17.60+4.55a 4.4120.12a 382.00+8.19a 13.85+0.58a
=+ Duncan's p<0.05

Note: The datas in the table were mean==standard deviation. Values followed by different letters were significantly different by verification of Duncan's

multiple comparison method at 0.05 probability level for the same growth stage. The same below.
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3 mg/
Table 3  Effects of preceding crops on nitrogen accumulation in roots, stems and leaves of flue-cured tobacco mg/plant
Days after transplanting/d Treatment Root Stalk Leaf
30 Winter fallow 22.87+3.87a 16.43+2.07a 285.79+£55.05a
Garlic 23.924+4.09a 16.8243.59a 286.78+50.79a
Green manure 14.17£1.612b 13.06+4.08b 176.90+£37.47b
60 Winter fallow 476.12+125.85b 579.46+126.66b 2057.454+457.52b
Garlic 874.22+129.30a 1158.64+211.68a 2098.16+258.58b
Green manure 739.46+77.90a 1183.01£238.13a 4091.354200.65a
41.06% 17.56% 41.34%
60d 28.20% 5.49% 14.88% 24.14% 7.75%
109.24% 44.00% 11.31% 24.89% 46.09% 16.69% 3
125.57% 22.54%  61.66% 62.22% 140.38%
232
23
6
2.3.1
5
4 mg/
Table 4 Effects of preceding crops on potassium accumulation in roots, stems and leaves of flue-cured tobacco mg/plant
Times after transplanting/d Treatment Root Stalk Leaf
30 Winter fallow 31.15+6.45a 29.7242.62a 385.91498.59a
Garlic 32.32+6.08a 30.65+7.57a 398.36+72.80a
Green manure 18.36+1.99b 24.50+7.90b 226.38+50.75b
60 Winter fallow 570.83+139.43b 1270.01+£354.97b 2424.61+471.14b
Garlice 1194.38+241.65a 2865.92+953.55a 2971.04+892.36b
Green manure 922.83+80.74a 2060.49+374.46ab 5828.21+£796.46a
5
Table 5 Effects of preceding crops on economic characters of flue-cured tobacco
. . /(' -hm?) /( kgh
Proportion of Proportion of moderate Tobacco yield/ o . 1
Treatment Output value/ ‘h A / 'k
reatmen superior leaves/%  and superior leaves/% (kg'hm?) utput value/(yuan-hm™) - Average price/(yuan-kg™)
Winter fallow 32.98+3.56¢ 77.45+6.44a 1990.70+£117.11¢ 36870.88+1606.02¢ 18.57+1.41b
Garlic 42.28+1.04b 81.70+6.44a 2286.87+117.46b 45770.20+3285.34b 20.01+£0.92ab
Green manur  47.49+1.39a 86.21+6.44a 2486.24+19.15a 53865.14+1846.81a 21.67+0.70a
6
Table 6 Effects of preceding crops on chemical components of tobacco leaves
/
1% ,
Reduci
Treatment Reducing sugar/% Total sugar/% Total alkaloid/% Total nitrogen/%  Potassium/% Chlorine/% ecueing su'gar
Total alkaloid
Winter fallow 19.00+2.20ab 31.00+1.80ab  1.97+0.03a 1.67=%0.06b 2.29+0.23a 0.25+0.05a 9.62+0.98a
Garlic 20.60+2.20a 34.00+£3.10a  1.88+0.23a 1.58=0.14b 2.32+0.19a 0.27+0.06a 11.1542.78a
Green manur  16.10+2.00b 26.60+£2.10b  2.14+0.34a 1.8940.09a 2.58+0.11a 0.21£0.01a 7.724+1.97a
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Table 7 Effects of preceding crops on sensory evaluation quality of flue-cured tobacco
Smoke
Al Al
Treatment Strength  concentration ro@a roma . Aftertaste Impurity Irritantion ~ Combustion Ash  Total score
quality concentration
Winter fallow 11.58 16.08 19.75 13.33 8.83 3.00 3.08 75.75
Garlic 11.50 16.25 19.83 13.33 8.83 3.00 3.08 75.83
Green manur 11.17 15.75 18.85 12.67 8.67 3.00 3.08 73.25
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