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45~5.5 pH 5.55 4°C
1.36 g/cm’ 5.14 g/kg 15.79 mg/kg 2014 12
0.83 mg/kg 1.34 mg/kg 0.34 mg/kg 1.5
pH 10.35 pH ( 2.5 D
463.6 g/kg 23]
499 g/kg 5.32 g/kg 1.56 g/kg
(CEC)38.07 cmol/kg [23]
( [23]
=160 g/kg =160 g/kg - (23]
=160 g/kg) 80°C (23]
1.3 (RGR)* = (InWy-InW)/t
29 cm x 22 cm( x ) w, W, 1 2 (
14 ~18 cm 5 0.01 mm) ( 1 mm) ¢
CK CoF CypF CiyF  CygoF (d)
CK C F 1.6
0 1% 2% 4% SPSS20 Excel2010  Origin9.0
1
2014 3 24 Duncan
0.8cm=*0.2 cm 43 cm+ 10 cm
2.1
£1 TR AR AR 2
Table | Information of biochar and chemical fertilizer applied ( )(P<(),05)
under different treatments
/
(kg) (%) (& (8
CK 7 0 0
CoF 7 0 5
CroF 7 1 70 5 CogoF CK C,F
CiaF 7 2 140 5 (P<0.05)
CagoF 7 4 280 5
CZSOF
1.4 CK 26.90%
240 d 253.39%(P<0.05)
0~10cm 4 ( CoygoF
kg) CK(P<0.05)

£2 AELELIEYIBMERTL

Table 2  Soil physical properties under different treatments

(g/em’) (%) (%) (%) (g/ke) (g/ke) (g/ke)
45.02 = 7.35a 44046 £9.52d 41754 £ 12.32¢ 299.26 £ 5.23 b

CK 1.08 = 0.05ab 47.54 £ 898¢ 251 +£2.13b

CoF 1.09 = 0.09a 53.71 £ 2.88abc 5.31 £ 2.19ab 4840 = 436a 49331 + 3.45cd 443.62 £ 1.93bc 31693 + 6.29b

CnF 095+ 0.17abc 53.91 + 1.34abc  7.64 = 449ab  46.26 £ 3.76a 582.85 + 17.82bc 496.55 + 7.84bc 346.98 = 8.81b

CiuoF 090 + 0.07bc 52.89 +3.63bc  6.13 4+ 2.10ab  46.76 + 2.38a 585.63 + 1.06bc  518.52 + 6.33b 286.81 + 7.66b
CaoF 082+ 004c 6033 +099a 887 +460a 5147 +3.62a 74037 +632a 630.17 + 6.95a 45573 +5.78a
(P<0.05)
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4
2.2 pH
1 pH
(P<0.05) CK
pH 2.3
(CiuF CagoF) CK 5.4%
15.3% CK
CoF (P<0.05)
. e CiaoF
55 N pH [T ffi# U (mg/kg) 0 1204 (me/ke)
a CK  137.9% 141.1% 140.9%
ab
2ol ) b CooF CK
141.5%
5] b b b CK (P>0.05)
1= « 3
I
(RGR)
b a
< . ( 2 RGR (P<0.05)( 3)
RGR CoF
. 0
e CK(0.418 mm/(cm-30d))  11.62%
k3 RGR (P<0.05)
(
(P<0.05) ) CogoF=CoF>C4F>CyF CagoF
1 FELLELIEpH. WER. BYBEETHK CoF CyoF 7.29%  10.83% (P<
Fig. 1 Soil pH values, available N and available P contents under
different treatments 0.05)(  3)
*3 FRAELMEENESRER
Table 3 Biomass allocation of Cinnamomum camphora under different treatments
(® (& ® (&
CK 62.87 = 5.13¢ 26.02 + 2.69 ¢ 19.64 + 420 ¢ 17.20 + 3.54 b 072 = 0.17a
CoF 123.50 + 12.55b 47.24 + 7.68 ab 38.89 + 6.56 b 3737+ 471a 0.62 +0.10a
CyoF 137.24 £ 20.11 ab 51.70 & 16.16 ab 44.00 + 2.29 ab 4154 +385a 0.60 + 0.16 a
CiaoF 149.56 + 2477 a 62.74 + 2746 a 4731 +9.82a 3952 +245a 0.74 = 037 a
CasoF 121.38 +22.75b 42.65 £ 12.30 be 39.57 £ 5.55b 39.15 = 8.11a 0.54 +0.12a
0.60 0.60
a
a a a a a be ab Il
5 a T T T T 5045k ¢ I E
§ 045- ¢ I T T = —§ 045 ' 1 1
g 5
E 030] £ 030f
¢ S
\% 0.15+ :E 0.15F
0.00 CK C,F CyoF CiuoF CygoF 0.00 CK C,F C,F CiyoF CogoF
b S OBL

2 FREAERRHIEHE RGR E )
Fig. 2 RGRs in Cinnamomum camphora diameters under
different treatments

3 FEAERBER S RGR T
Fig.3 RGRs in Cinnamomum camphora heights under
different treatments
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24
(P<0.05) pH
( 4 (P<0.01) 0.694
T4 TEBUMERSERESETHREYEZEAY Pearson HHXERE
Table 4 Correlation coefficients among soil physicochemical properties and leaf biomass of Cinnamomum camphora seedings
pH
0.440 1
0.415 -0.020 1
0.605™ 0.612" 0.778" 1
0.801" 0.725™ 0.364 0.744™ 1
0.830" 0.471 0.531" 0.716" 0.946™ 1
0.733" 0.527" 0.385 0.636" 0.686" 0.631 1
—0.688"  -0.565" 0.023 -0.336  —0.873" —-0.830"" —0.460 1
—0.180 -0.086 0.090 0.017 ~0.200 —0.197 0.049 0.263 1
0.636™ 0.484 0.390 0.612 0.651" 0.647 0.379  -0.536" 0.132 1
0.461 0.283 0.494 0.568" 0.487 0.542" 0.251 —0.341  0.261 0.694™ 1
ok P<0.01 « ) * P<0.05 ( )
[30]
3
3.1 [31] [32] [33]
(Cas0F) Major 1 Sohi [
[34]
3.3
(P<0.05)
3.2 1%
pH
pH pH
pH[27-28]
[35]
pH
pH 65~75
[29]
pH
pH
1%
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Effects of Biochar on Physicochemical Properties of Yellow-brown
Soil and Growth of Cinnamomum camphora Seedlings

YAN Taotao'?, DING Ziju'?, ZHU Qian'?, BU Xiaoli'?, XUE Jianhui'**", WU Yongbo'?

(1 Co-Innovation Center for Sustainable Forestry in Southern China, Nanjing Forestry University, Nanjing 210037, China;
2 College of Biology and the Environment, Nanjing Forestry University, Nanjing 210037, China;
3 Institute of Botany, Jiangsu Provincial and Chinese Academy of Sciences, Nanjing 210014, China)

Abstract: An outdoor pot experiment was conducted to study the effects of different dosages of biochar (0, 1%, 2%, 4%)
on yellow brown soil physicochemical properties and the growth of Cinnamomum camphora seedings. Results showed that: 4%
of biochar dosage amended yellow-brown soil most effectively, compared with chemical fertilizer treatment (CoF), soil total
porosity, saturation moisture capacity, capillary moisture capacity and field moisture capacity were significantly increased, while
soil bulk density was significantly reduced (P<0.05). Biochar increased soil pH significantly (P<0.05). Biochar improved
nitrogen and phosphorus availabilities, which was the highest in N availability with low biochar dosage and the highest in P
availability with high biochar dosage. With the dosage 1%, Cinnamomum camphora’s leaves biomass reached the maximum
(41.54 g), 141.53% and 11.16% higher than those of the control (CK) and C,F, respectively; The relative growth rate in height
was decreased by 6.79% compared with that of CF, which is helpful for dwarf trees. So, the appropriate dosages of biochar were
different for soil physico-chemical properties and for the growth of Cinnamomum camphora seedings. Considering the economic
benefits, 1% of biochar dosage is appropriate to leaf biomass of Cinnamomum camphora.

Key words: Biochar; Yellow brown soil; Physicochemical properties; Cinnamomum camphora; Growth Characteristics
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