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Effects of Different Soil Conditioners on Soil pH and Tobacco Growth in Fujian
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Abstract: Soil acidification is getting worse under long-term fertilization. In this study, a field experiment was conducted to
investigate the effects of different soil conditioners on soil pH and tobacco growth in Fujian Province. No conditioner, local
countermeasure (dolomite powder) were considered as controls. Multi-functional soil conditioners ST and MT were applied with half
and the same amount as dolomite powder. The results showed that compared to the treatment of no conditioner, the conditioners
significantly increased rhizosphere soil pH by 0.5-1.5 units, increased the ratio of high quality tobacco leaves by 1.5%-12.9%, and
significantly increased the yield and output value by 4.0%-9.0% and by 6.0%-14.7%, respectively. Compared to dolomite powder,
under the same applied amount, the treatments of multi-functional soil conditioners MT significantly increased the ratio for high
quality tobacco leaves and the economic benefit by 11.2% and by 1485.7 Yuan/ha, respectively. Additionally, multi-functional soil
conditioners applied with half amount of dolomite powder showed the equivalent conditioning effects with dolomite powder. These
results suggested that the multi-functional soil conditioners have positive effects on soil pH and tobacco growth, thus, could be
recommended to be used in tobacco production.
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Table 1 Constituents of multi-function soil conditioners ST and MT %
ST 25 25 14 17 — 17 2
MT 20 25 9 17 10 17 2

P,0s5 12.0% N 19.5%
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Table 2 Agronomic characters of tobacco under different treatments
Jem Jem / Jem /em

CK 16.9+0.2a 71.34£2.3a 4.140.1a 7.9+0.1b 12.5+0.4a 16.3+0.3a 40.0£0.5a 65.8+1.0a 18.9+0.3a 25.3+0.4a
CT 15.8+1.4a 73.0+2.8a 4.1+£0.2a 7.9+0.1b 11.9+0.7a 16.6+0.3a 38.6+1.3a 65.3t1.4a 18.9+0.6a 25.440.7a
ST1 16.2+0.7a 72.4+2.6a 4.240.1a 7.9+0.1b 12.3+£0.3a 16.5+0.3a 39.5+1.6a 65.8+1.6a 18.9£1.0a 25.3+0.4a
ST2 16.5+1.0a 73.2+1.4a 4.1+0.1a 8.2+0.1ab 12.1£0.7a 16.6+0.2a 40.1£1.5a 66.4+3.0a 19.1+£0.4a 25.2+0.6a
MTI 17.1£0.7a 73.0+2.9a 4.3+0.1a 7.9+0.2b 12.4+0.3a 16.5+0.6a 39.8+1.0a 65.8+1.0a 19.3+0.5a 25.4+0.6a
MT2  16.3%l.1a 74.3+2.7a 4.1£0.2a 8.5£0.1a 12.0+0.6a 16.7£0.3a 40.0+0.7a 67.0+0.3a 19.5+0.2a 25.5+0.3a

5%
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Table 3 Yields and output values of tobacco under different treatments
/ / / CK CT
(kg-hm?) 1% ( hm?) ( hm?) /( hm?) A -hm?)
CK (1 526.0+41.4)c (57.8+1.2)c (41 595.0+1 173.7)c — — —
CT (1 648.9+36.5)ab (58.7+0.5)c (45 442.3£909.7)b 600.0 32474 —
ST1 (1 586.5+49.7)bc (59.240.7)c (44 100.2+1 388.3)b 405.4 2099.8 -1147.5
ST2 (1 657.0£33.7)a (59.1£0.4)c (45 840.3+790.4)b 810.8 3434.6 187.2
MT1 (1 622.8+47.2)ab (60.9£0.7)b (45 339.5+1 132.2)b 667.9 3076.6 -170.7
MT2 (1 663.8+42.6)a (65.3£0.4)a (47 700.5+1 230.1)a 13358 4769.7 15223
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Fig. 1 Nutrient accumulation in tobacco under different
/ treatments
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Fig. 2 Effects of different treatments on soil pH and available nutrient contents in soil
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Fig. 3 Correlation between soil pH and tobacco yield and the ratios of high quality tobacco
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Fig. 4 Correlation between soil available N, P, K contents and tobacco accumulated N, P, K contents
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Table 4 Chemical composition of tobacco leaves under different treatments %
pH / /
CK 2.03 30.03 25.85 1.94 0.45 2.52 535 14.79 0.96
CT 1.65 23.83 19.40 2.06 0.52 3.11 5.28 14.44 1.25
ST1 1.66 28.54 24.25 1.86 0.46 2.89 5.24 17.19 1.12
ST2 1.89 32.02 27.88 1.85 0.48 235 532 16.94 0.98
MT1 1.74 30.12 24.48 1.85 0.45 2.93 533 17.31 1.06
MT2 1.93 26.12 21.52 2.10 0.63 2.98 5.24 13.53 1.09
CK 2.60 32.60 26.59 1.77 0.44 2.00 5.26 12.54 0.68
CT 1.88 30.40 24.82 1.76 0.35 2.50 5.36 16.17 0.94
ST1 2.14 30.90 24.93 1.82 0.32 2.37 527 14.44 0.85
ST2 2.18 33.66 28.12 1.86 0.40 1.93 5.29 15.44 0.85
MT1 235 32.08 24.85 1.92 0.40 241 5.30 13.65 0.82
MT2 2.71 30.74 24.01 1.99 0.37 2.01 531 11.34 0.73
CK 2.78 27.08 21.49 223 0.38 1.82 5.26 9.74 0.80
CT 3.00 28.66 22.72 231 0.32 1.99 5.37 9.55 0.77
ST1 291 26.13 21.74 2.24 0.45 1.78 531 8.98 0.77
ST2 3.00 26.55 21.93 221 0.44 1.86 5.23 8.85 0.74
MT1 2.92 28.77 22.68 227 0.34 1.84 5.29 9.85 0.78
MT2 3.10 28.95 22.24 2.80 0.37 1.76 5.24 9.34 0.90
pH 49 6.6
pH
[16-18]
pH
[19]
pH
[20-21]
pH
[25]
12
pH 4.1 82 2l
[22-23] [26]
MT
[24] pH

pH

MT
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