+ 1# (Soils), 2016, 48(5): 978-983

Tit PR o0 R 771 X6f e e 2 4 b - 33 1 AR 2 e R =2 D
IR B LR A SR

1 1* 1 1 2 2

(1 ( ) 210008 2 200082)

3 (T20 G20 y 2 ( )
0.27 ~ 0.34 g/em® 11.6% ~ 55.6% pH 0.45 ~ 0.93
26 ~ 397 kg/hm?

S156.2

L [7-17]
[1]
[1]
[1-3]
Chintala ™ 3
pH
pH
1
1.1
[5-6] (2013 11 )
( ) 1
x1 RHEIRE T IREARMER
Table 1 Basic properties of tested soil
pH (g/kg) (g/kg) (g/em’) (g/kg)
4.63 15.9 1.2 1.22 293
(CF56-Z11)
* (syzhuang@issas.ac.cn)

(1989—) E-mail: isscaspjh1989@163.com
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97 2014 3-7
(120 (G20) 2 HERRAEKMEE
(Si0,) (ZC) LO) Table 2 Basic properties of tested soil amendments
2 pH
1.2 (g/em’) (g/kg)
5 T20 9.64 0.17 683+£2.1b
( 3 ) 48mx12.5m G20 7.25 0.31 567+1.5a
SiO, 9.57 0.09 860+ 1.6¢
45 cm 12 m ZC 10.01 0.15 857+13¢
3 LC 9.61 0.26 557+22a
*3 EWFNMEETIRIIGEN RTIAE
Table 3 Treatments of soil amendments for tobacco fields of slope upland in Xuancheng City
T20 G20 zC LC Si
( 2~7mm)  (  2~6mm)  ( 2~5mm) ( 2~5mm) (  3~5mm) ke )
X1 - - 5 5 -
X2 7 3 - - -
X3 7 - 3 - -
X4 - - - 5 5
X5 - - 5 - 5
CK - - - - -
T20 G20 ZC LC Si
120 cm x 20 cm x 30 cm (%) ?
1.3 0.45 ~0.93 (D X1 (50%LC
+50%ZC) 0.93 51
(5.0 ~ 7.0)
( pH
) ( ) pH( 1:25
) [18]
cc pH
7.
6t # ab
( ) ( T ab b b
_ | | | | c i i i i t
[19] j
1.4 4
. CK X1 X2 X3 X4 X5
Microsoft Office Excel 2013 IBM SPSS R4 F
Statistics 22.0 Microsoft ( (P<0.05) )
Office Excel 2013 1 e R B B 6 B e SR 3 3t L 6 48 pHL B9 B0
Fig. 1 Effects of soil amendments on soil pH values of slope
2 uplands in South Anhui
2.1 2.1.2
2.1.1 pH (pH 2
4.63) pH  5.08~5.56 (293 g/kg)
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980
( 2 XI X5 35.2% 11.6%
25.6% 45.4% 55.6%
8
x4 TREIBRFIAIBREREER =2 RF G LG
Table 4 Effects of various soil amendments on tobacco yield and
grade
550 (kg/hm?) (%) (%)
CK 2357.57+67.65¢ 65.1 349
2 ¢ b X1 2 463.48 8520 b 71.2 28.8
o 450 d
1 X2 2 488.65+72.60 b 65.4 34.6
ﬁ 350 £ g X3 275436+ 143.6 a 61.8 38.2
% X4 2384.44+93.30 ¢ 61.0 39.0
X5 2 423.73 £53.17 be 66.9 33.1
250
CK X1 X2 X3 X4 X5
AL
2 PO R 5 e 2 ot L D 7K R O S (P<0.05)
Fig. 2 Effects of soil amendments on soil water field capacities of
slope uplands in South Anhui « 4 X3>X2>X1>
X5>X4>CK X3 X2 Xl CK
2.1.3 3
X X4 X5
CK (1.22 g/ecm’)
X1>X5>X2>CK>X3>X4
X1 (50%LC +50%ZC)
X1 X5
\ CK 6.1 X2 X5
095 094 091 090 0.88 g/cm CK
X3 X4
22.1% 229% 25.4% 26.2% 27.9%
2.3
5
1.4 CK>X1>X4>X2>X3>X5
CREINE X5
212
]
B 11 b b 1.5% ~ 3.5% 3.5% 1%
= C
;E 1.0 be be ¢ [20]
B
H 09 2.74% ~ 3.49%
0.8
CK X1 X2 X3 X4 X5 CK>X2>X1>
XA X4>X3>X5
3 AR R LR AR E R 1.5% ~
Fig. 3 Effects of soil amendments on soil bulk density of slope 3.5% 2.5% / 1
uplands in South Anhui
[20]
2.2 CK / 0.81
4 0.53 ~0.62
/
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RS AEMRFIX AR L F 5B F 0

Table 5 Effects of soil amendments on chemical properties of tobacco leaves

(%) (%) (%)

CK 3.51+039a 2.88+0.83a 24.81+0.79 ¢ 7.15 0.81

X1 3.49+0.09a 1.99+£0.21b 25.39 +£1.09 be 7.29 0.57

X2 336+020a 2.04£0.11b 25.07 £ 0.44 be 7.48 0.61

X3 329+£0.13a 1.74 £0.04 b 2587+1.08b 7.85 0.53

X4 348+0.14a 1.86£0.16 b 2595+ 0.60 b 7.47 0.55

X5 2.74£091b 1.57+£0.17b 2738+ 0.30a 11.02 0.62

10% ~
25%
8 ~ 12821
( 9 X5>X4>X3>X1> (301
X2>CK
X5
3 1.13% ~
16.83% X3 (70%T20+30%ZC)
[24]
2.74% ~ 3.49%
1.57% ~ 2.04% 25.07% ~
27.38%
[22-23]
[31] pH
[32-34]
pH 7.25 (3]

~10.01 pH 5.08 ~5.56

CK (4.63)

[24-26]

pH
[27-28]
[29] cc >3

( 159 g/kg 1.2 g/kg
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Effects of Soil Amendments on Yield and Quality of Tobacco and
Soil Properties of Slope Upland in South Anhui

PAN Jinhua', ZHUANG Shunyaol*, SHI Xuezhengl, CAO Zhihongl, CAI Xianjiez, CHENG Sen®

(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 Shanghai Tobacco Group Limited Company, Shanghai 200082, China)

Abstract: A field experiment was conducted to study the effects of inorganic minerals and biochar amendments applied in
various combinations on the yield and quality of flue-cured tobacco and soil properties of slope upland in South Anhui, China.
The results showed that applications of various amendments prepared from 3 kinds of inorganic mineral materials (T20, G20,
diatomite) and 2 kinds of biochars (bamboo and rice husk) reduced soil bulk density by 0.27-0.34 g/cm’, increased soil moisture
by 11.6%—55.6% and pH by 0.45-0.93 units, and thus increased the flue-cured tobacco yield by 26-397 kg/hm?. Applications of
the amendments also decreased nicotine and total nitrogen contents, increased the reducing sugar content and the ratio of sugar to
nicotine, and thus improved tobacco quality. The results presented in this study can provide useful references for soil amelioration,
and increases in yield and quality of tobacco growing in the soil in South Anhui.

Key words: Soil amendment; Biochar; Tobacco; Soil properties; Yield; Quality



