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Characterization of 3 types of biochar and their effects
on flue-cured tobacco production
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(1.College of Agronomy, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.Hunan Tobacco
Company Hengyang Company, Hengyang, Hunan 421099, China)

Abstract: Characteristics of 3 types of biochar(shallow carbonized rice husk biochar, deep carbonized rice husk biochar,
and tobacco stem biochar) were studied, and a field experiment was conducted using tobacco variety Xiangyan7 as the
material. Treatment groups received equal amounts(1 t/hm?) of shallow carbonized rice husk biochar, deep carbonized
rice husk biochar, and stalk biochar, respectively, and the control group received no biochar. The physical and chemical
properties of the soil, agronomic traits of the tobacco plants, and the physical and chemical properties of the tobacco
leaves after flue curing were measured. The results showed that the deep-carbonized rice husk biochar exhibited the
maximum number of surface pore and the biggest surface area. Compared to the control group, the pH of the soil in
tobacco stem biochar treatment was raised by 14.37%, and the available nitrogen in the shallow carbonized rice husk
biochar treatment was increased by 20.31%. The plant height, stem diameter, and maximum leaf area of the tobacco
plants in the shallow carbonized rice husk biochar treatment were 34.92%, 18.60%, and 24.92% higher than those in the
control group, respectively. Compared to the control group, the nitrogen accumulation in the shallow carbonized rice
husk biochar, tobacco stem biochar, and deep carbonized rice husk biochar treatments was increased by 56.7%, 26.27%,
and 41.49%, respectively. Stems of cured upper tobacco leaves in the shallow carbonized rice husk biochar treatment was
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increased by 22.91%, cracked leaves in lower leaves was increased by 17.97%, and the chemical components were

within the range of high-quality tobacco leaves. The application of shallow carbonized rice husk biochar had better

effects on improving soil physical and chemical properties, on nutrient accumulation in tobacco plants, and on the growth

and quality of flue-cured tobacco.

Keywords: biochar; flue-cured tobacco; agronomic traits; nutrient accumulation; physical and chemical properties
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Table 1 Physicochemical properties of soils treated with different types of biochar

) OB BRI AR R S
b 2R 1
AR PH RIS m Btk 53 550% (mg kg (mg kg9 (mg kg?)

WHARGER  (5.7240.09)b 0.85:0.04 (2.9640.18)c  (152.665.46)a (92.9944.84)b  (581.67420.50)a

JRE S (6.1340.23)a 0.760.06 (3.5640.00)a  (139.2546.93)ab  (98.7445.64)b  (621.33426.56)a

WHALRE SR (5.8140.16)ab 0.810.06 (3.2540.11)b  (148.5941057)a  (110.4043.63)a  (592.0048.98)a

X I (5.3640.11)c 0.7740.05 (2.4920.07)d  (126.8926.95)b (88.8043.23)b  (490.67+47.41)b

IR 15 2 ARSI 0 9 SEAT 5578 X (P<0.08).
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Table 2 Agronomic characteristics of flue-cured tobacco treated with different types of biochar

pOL -4k K /em ngi/cm Fkilem 25 [illem I KT R em? SPAD fH
HRAREE R 10.334047 (76.23+1.02)a (25.3020.36)a  (113.3343.30)a (10.2040.25)a (1 223.98433.08)a  (39.80+3.80)b

A ¢ 17.3340.94 (73.40+1.10)b (23.50+1.79)ab

TEAAEREFEE 18.0021.41 (73.2740.95)b  (23.53#2.01)ab  (100.67+2.62)b
(84.0043.74)c

payiist 17.67#1.70 (72.07+1.28)b (21.43#1.13)b

(99.00+1.63)b  (10.00=9.14)ab

(1095.65298.66)ab  (42.39+1.40)ab
(1093.47488.07)ab  (41.444.14)ab
(979.78434.22)b  (44.16+1.72)a

(9.7340.97)ab
(8.6040.79)c

[ BIAS ] B Fm b B B) 1) 22 58 e 32 X (P<0.05)
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Table 3 Nutrient accumulation of tobacco under different biochar

treatments

iffﬁf A SRR FR B ditlg

EA N P K

R ik fEes (2.6440.83)a (0.2320.05)a (2.8340.56)a
A S (2.0520.28)ab (0.1840.01)a  (1.9120.16)b
WoibREFe K (2.5320.20)a (0.2140.01)a  (2.0240.11)b
X (1.3740.09)b  (0.1020.01)b  (1.1120.04)c

2 BB 1.8140.16  0.21#0.01  (2.8740.08)ab
A S 1.9740.36  0.2140.06  (3.1340.60)a
IRAFETE e 1604052  0.1640.04  (2.2240.68)ab
X 1284024  0.1440.04  (1.9530.25)b

M RpAEREFES (4.2030.59)a  (0.2640.03)a  (5.9021.00)a
JHAS e (2.9540.28)b  (0.2040.02)b  (4.26+40.32)ab
WALRGFC I (3.6740.31)ab (0.3040.02)a  (4.9321.10)ab

papit (2.8740.23)b  (0.1420.01)c  (3.1540.53)b
Bk BRI RESCR - (8.6520.50)a (0.7040.07)a (11.59+1.29)a
JHAS e (6.9740.73)b  (0.5940.08)a  (9.2920.82)a
WAk RGFc e (7.8140.50)ab (0.6740.06)a (9.17+1.63)a
papit (5.5240.18)c  (0.3820.07)b  (6.2140.63)b

G AR TR — AR ARSI 22 7 e X (P<0.05).
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Table 4 Physical properties of tobacco leaves from different biochar treatments after flue curing

— =
ke A WM ROPRRG  GRRme PR ﬁ””(gﬁf;;’ﬁi’
LR EokfbRESG K (28.5142.76)ab  0.1240.01 (9.83#1.26)a  (29.47#0.90)b (25.5040.96)c  (59.2322.73)a
JEASE 75 (26.8942.34)b 0.130.02 (7.3920.73)b  (29.6020.41)b (27.8220.71)b  (56.5542.23)ab
WHALREFC K (32.8924.43)a 0.1320.01 (8.1540.60)ab  (30.57#0.91)b (28.1640.66)b  (58.2941.47)a
Xif (25.9342.28)b 0.1026.01 (6.3440.50)b  (38.2320.94)a (30.4140.78)a  (52.3542.99)b
HhER HemefbAEsek (33.3523.59)a 0.1140.01 11.50-4.50 (34.2340.87)b  (28.8140.96)bc  (52.8242.87)a
A ¢ (32.9543.83)ab  0.0940.01 10.10+1.93 (33.231.44)b  (30.91+1.49)b  (46.481.49)b
Wb REFe K (31.6643.08)ab  0.0940.02 10.6140.63 (37.294.68)a  (26.9740.55)c  (54.1943.69)a
Xif 18 (28.27-1.30)b 0.1040.01 9.39+40.94 (37.8340.49)a  (36.161.36)a  (43.29+1.57)b
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Table 5 Chemical composition of tobacco leaves with different biochar treatment after flue curing

TERAEL R 5 EU% 53 E1% 53 E1% 53 E1% 5 E1% % FERLLL L

N EAERETE S (2.3320.16)ab (24.7542.59)a (2.2840.14)a (17.9140.45)a (3.3920.11)b (0.4140.03)a (10.62+0.42)a (0.9840.03)a
KA S (2.1640.15)b  (22.16:4.49)a (1.5620.09)c (13.9840.63)b (2.56+0.07)c (0.3040.03)b (10.2640.26)a (0.720.05)c
oRALREF e (2.5540.10)a (17.9920.71)b (1.5420.06)c (12.8320.67)b (2.3420.18)c (0.3320.02)b  (7.0740.21)b (0.61+0.08)d
Xif e (2.3940.09)ab (16.4040.79)b (1.9440.13)b (12.6340.50)b (3.8240.23)a (0.3640.02)ab (6.8640.11)b (0.8140.11)b

FRE RARIERETE A (1.8840.12)a (18.3441.04)a (2.1330.12)a (16.1140.25)a (3.0920.07)c  0.38+40.06 (9.7540.09)c (1.1340.08)b
AT i (1.3740.03)c  (14.3840.78)c (1.79240.07)b (12.6340.86)b (3.3940.19)ab 0.3440.03  (10.4540.35)b (1.3020.12)a

WHRACRETESE (1.5920.02)b  (15.2640.48)bc (1.8340.15)b
oy (1.4820.09)bc (16.6940.54)ah (1.8920.05)b

(13.4020.98)b
(13.5220.95)b

(3.2440.09)bc  0.3620.05
(3.650.10)a  0.320.02

(9.5820.19)c (1.1540.07)b
(11.3320.30)a (1.2840.04)a

[ FAN TR 81 [R)— LA R AL 3 8] 14 28 57 e T2 38 XL (P<0.05)
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