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Effects of tobacco stalk biochar on root growth of flue-cured tobacco and its action
mechanism
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Abstract: To reveal the mechanism of tobacco stalk biochar on root growth of flue-cured tobacco, field
experiments were carried out at three biochar application rates (0, 1, 10 and 50 t/ha) and the root growth of
flue-cured tobacco and soil physicochemical properties were measured. The results showed that biochar
promoted the root growth of flue-cured tobacco, both the volume and dry weight of roots increased at an early
stage. Via increasing biochar application rate, root bleeding intensity of flue-cured tobacco increased, however,
the active absorption area (AAA), percentage of AAA and dry weight of root increased first and then decreased.
The optimal morphological and physiological characteristics of roots and the highest yield of flue-cured tobacco
were obtained at the biochar application rate of 10 t/ha. With the increase of biochar application rate, the mass
water content, capillary capacity, gas phase ratio and available phosphorus and potassium contents in soil
increased. However, the alkaline nitrogen content and catalase activity increased first and then decreased.
Comparing with the control, the available potassium content in soil increased by 11.0%-382.3% under the
biochar treatment.
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Tab.1 Effects of biochar on volume and dry weight of flue-cured tobacco roots at different growth stages
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Bl 27.74ab 109.92a 254.32a 153.36a 491b 29.53ab 58.42a 89.74a
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Fig.2 Effects of biochar on root absorption area of
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Tab.2 Effects of biochar on main economic traits of
flue-cured tobacco

ey =y Bt
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B0 2 293+131a 33 706+1 785a 14.72+0.88a
Bl 2 333+279a 35 571+£5 369a 15.26+1.79a
B10 2 503+211a 41 88447 975a 16.66+1.78a
B50 2 461+122a 39 802+1 753a 16.19+0.88a
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Tab.3 Effects of biochar on physical properties of soil
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BO 22.7£3.7a 37.6+1.8b 40.3+5.4a 23.9+1.1a 35.8+4.6a
Bl 23.2+1.4a 41.0£2.5b 37.6+2.3ab 23.1+£0.9a 39.3+2.7a
B10 25.3+0.9a 42.5+£3.2b 35.8+1.9ab 24.0+0.9a 40.3+2.7a
B50 28.2+7.4a 54.2+7.5a 31.0+4.3b 23.1+6.0a 46.0+8.5a
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Tab.4 Effects of biochar on nutrient contents and enzyme activities of soil

WP PR AE/ (mg-kg) AR (mg-kg™)

HRE/ (mg-keg™)

JxA (ng-d'-g™) b S/ (pmol -d - g ™)

BO 129.27+7.44a 38.46+4.48a 189.53+28.89b 565.08429.69a 57.51+1.01a
Bl 126.92+12.45a 35.88+5.48a 210.34+101.85b 601.81+1.86a 57.7240.23a
B10 133.28+19.82a 38.05+9.49a 275.29+67.80b 582.13+87.21a 58.12+0.40a
B50 114.60+£5.22a 40.17+8.03a 914.184221.33a 571.64+30.74a 57.97+0.58a
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Tab.5 Correlation analysis between flue-cured tobacco root indexes and soil characteristics

wiH Bt EkR  BERPKE BRI MR BRI AU IREE SR
TR 0.175 -0.006  -0.197 0324  0.146 0485 -0216 -0.171 0401  0.807
T BRI A 0.607 039 -0.526 0375 0447  0.102 0463 0313 -0222  0.895"
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