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Effects of Deep Soil Tillage and Straw Returning on Soil Physical Properties
and Yield and Quality of Tobacco Leaves
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Abstract: In order to find out the suitable tillage methods in Jiangxi typical tobacco-growing areas, and to improve the soil physical
and chemical properties in tobacco-producing areas, a field trial was carried out in the rice-tobacco rotation area of Jiangxi Province.
The results showed that in the 5-10 cm soil layer, straw returning significantly reduced soil bulk density, increased soil total porosity,
capillary porosity and aeration porosity; in the 20-25 cm soil layer, deep tillage and straw returning significantly reduced soil bulk
density and significantly increased soil aeration porosity. Deep tillage significantly reduced the penetration resistance of the soil and
straw returning to the field increased the proportion of large aggregates of soil by increasing the content of aggregates = 2 mm in

5-10 cm soil layer. Deep tillage and straw returning increased the dry matter content of tobacco root, stem and leaf, and promoted the
absorption of nitrogen, phosphorus and potassium. The effects of deep tillage and deep tillage combined with straw returning were
more significant than the other treatments. Deep tillage and straw returning significantly increased tobacco yield, output value and
total tobacco smoking score. In Jiangxi Province, it is a feasible technical measure to improve tobacco planting soil and tobacco yield
and quality by deep ploughing soil with disk plow combined with rice straw returning.
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Fig. 2 Effects of deep tillage and returning straw on soil bulk density, total porosity, capillary porosity and aeration porosity
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Table 1 Effects of deep tillage and straw returning on the content of different sizes of soil aggregate %
> 2mm 1~2 mm 0.5~1 mm 0.25~0.5 mm <0.25 mm > 0.25 mm
Soil layer/cm  Treatment
5~10 CT 79.02+4.00b 2.99+2.13ab 1.47+1.26a 1.08+0.38a 15.40+0.22a 84.56+0.22¢
DT 77.06+ 1.12b 4.61+0.18a 4.38+1.92a 1.97+0.88a 11.99+0.26b 88.01+0.26b
CTS 87.51+2.60a 1.130.20b 3.60+2.67a 2.44+1.22a 5.33+1.09¢ 94.67+1.09a
DTS 90.17+ 0.22a 1.43+0.26b 1.44%0.19a 1.3120.03a 5.64+0.20c 94.36+0.20a
20~25 CT 73.3245.94a 4.18+1.35a 4.31+2.53b 4.31+2.80a 13.88+0.73a 86.12+0.73a
DT 69.02+15.07a 5.41+3.77a 5.26+2.17b 9.236.04a 11.08+3.10a 88.92+3.10a
CTS 54.20+0.34a 4.93+1.89a 13.63+0.88a 10.50+0.73a 16.74+0.07a 83.26+0.07a
DTS 64.24+14.64a 3.92+0.55a 15.15+4.77a 7.55+4.45a 9.14+4.88a 90.86+4.88a
40~45 CT 30.69+0.30b 7.88+3.25a 21.64+9.22a 22.99+11.27a 18.04+4.14b 81.96+4.14a
DT 50.59+3.38a 4.51+1.93a 9.07+3.18a 10.33+0.83a 25.49+0.89a 74.51+0.89b
CTS 39.01+8.56ab 7.93+5.95a 13.74+0.08a 17.61+2.79a 21.71+0.10ab 78.29+0.10 ab
DTS 39.51+3.24ab 7.90+6.68a 12.07+5.25a 20.44+9.93a 20.08+1.24ab 79.92+1.24ab




1 29
240 2
a a a
< ocT oDT
S 180 | aCcTS =DTS =
> —
2 0 = 23.53% 21.76%
o) —
b= = + +
g 60 =
e = 25.76% 25.55%
0 =
Root Stalk Leaf Total
Plant part
4 5000
Fig. 4 Effects of deep tillage and straw returning on dry = A a pab
matter accumulation in flue-cured tobacco £ 4000 ocT @DT
g @CTsS  8DTS c
€ = 3000
g =2 aab
(=9
2.3 S 22000 b
5A 2" a2 pap2
= A (A
z
0 1 1 1
66.71% 25.49% 29.10% 21.71% Root  Stalk Leaf Total
Plant part
+ +
= 600 B a a
44.04% S ne
=S 450 ¢ ocT aDT b
5 T nCTS 8DTS
g =300 . a b
SB g %D b b a . a . abca
8710 b
Qo
g
79.19% 29.53% 35.71% 42.68% + & 0 ' ' ' '
root stalk leaf total
+ Plant part
53.62% _ a0 [ C 2
=l b
0, 0, = I
43.78% 31.72% g so00 | OCT abT
E acTS 2DTS c
> § § 4000 a
c o F
EZ =] rabb
3 C e
2 2000 | 2 =
78.48% 45.73% 46.44% s %ﬂ% =
g 7=
+ 0 [ 1 k 1 I 1
Root Stalk leaf total
+ Plant part
41.98% 5 A B C
29.28% 22.12%
Fig. 5 Effects of deep tillage and straw returning on
2.4 nitrogen(A), phosphorus(B), potassium(C) accumulation in
flue-cured tobacco
24.1
2 A5
Table 2 Effects of deep tillage and straw returning on economic characters of flue-cured tobacco
Treatment Tobacco yield/(kg-hm-) Output value/(  -hm?) Average price/( -kg?)
CT 1566.39+117.30c 33 783.44+584.77d 21.64+1.43b
DT 1 935.00+195.63b 41 134.56+2 283.33c 21.31+0.97b
CTS 2 061.50+64.35b 51 233.20+3 872.68b 24.84+1.10a
DTS 2592.50+183.14a 64 321.10+1 888.12a 24.85+1.03a
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Table 3  Effects of deep tillage and straw returning on chemical components of tobacco leaves %
Treatment Reducing sugar Total sugar Total alkaloid Total nitrogen K,0 Cl
CT 28.9+0.42b 35.2+1.08ab 2.17+0.05a 1.77+0.08a 3.50+0.18a 0.32+0.03bc
DT 30.7+0.21a 36.2+0.15a 1.84+0.13ab 1.600.04a 3.11+0.16a 0.29+0.01c
CTS 29.5+0.57ab 34.0£0.07b 1.77+0.46b 1.80+0.22a 3.42+0.10a 0.43+0.09ab
DTS 28.6+1.15b 35.2+0.49ab 1.91+0.23ab 1.71+0.10a 3.50£0.21a 0.47+0.01a
4
Table 4 Effects of deep tillage and straw returning on sensory evaluation quality of flue-cured tobacco
Smok A A . _ .
Treatment  Strength moke . “"T"a roma . Aftertaste  Impurity Irritation Combustion  Ash Total score
concentration quality concentration
cT + 10.50 15.40 18.20 12.00 8.80 3.00 2.90 70.8
DT + + 10.90 15.70 18.50 12.20 8.70 3.00 2.90 71.9
CTS + 10.90 15.60 18.50 12.40 8.80 3.00 2.90 72.1
DTS + + 11.10 15.90 18.90 12.60 8.70 3.00 2.90 73.1
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