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2
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1
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17.8°C 455 m
3 1 795 mm 2011
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) ( )
(18] (0 ~20 cm)
1
Fz1 HiIXHIEEMEBAMER
Table 1 Basic physiochemical properties of tested soil
pH (g/cm’) (g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) CEC(cmol/kg)
473 131 434 0.4 0.23 11.95 0.76 4758 12.12
CEC
1.2 20 cm) 10
24 5
(CK) N) 800 g
(NS) -80°C
(NSM) 14
9 1 1.4.1
(NB) 100 g ( 2 mm
3 0.25 mm) 30 /min 5 min
( ) 2 mm >2 mm
N 150 kg/hm’ P,0s 75 kg/hm’ 2 mm 0.25 mm
K,0 60 kg/hm’ 0.25 ~2 mm 0.25 mm
19 (NS) <0.25 mm
(NSM) (NB) Wa;
1 000 kg/hm? 1.4.2
50 g 2 mm
5 min 3cm
2 25 /min 2 min
. < s > 2 mm
Table? zMai*:rTIt;ieiéjn*tErle ﬁiiégizfr?a?diochar 025 0.053 mm
@k ko ke (ke 025~2 0.053~0.25 mm
397.82 10.55 0.80 14.94
325.09 52.72 8.94 5.38 <0.053 mm
413.19 17.45 1.83 14.46 Wi
1.4.3 (SOC)
1.3 -
5a (2015 ) 05¢g
S (0~ (g/kg) 0.58
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3 TEHEBLERRKER (%)
Table 3  Aggregate composition under different treatments
2 mm 0.25 ~2 mm Roas 2 mm 0.25 ~2 mm Ro.2s
CK 26.17+1.52b 46.42+095a 72.59+0.58d 1.71£0.36 ¢ 27.91+1.53 ab 29.62+1.17 ¢
N 3445+136a 4445+ 1.87a 78.90 £0.53 ¢ 2.19+036¢ 28.81+3.42b 31.00+3.08 ¢
NS 28.62 +6.39 ab 49.54+8.89 a 78.15+3.85¢ 3.12+040b 31.77+146a 34.90 £ 1.74 ab
NSM 36.37+4.27a 4572 +341 a 82.09+1.30Db 438+0.23a 31.28 £ 0.68 ab 35.65+0.48a
NB 37.03+4.51 a 51.11+3.30 a 88.14 £ 1.30 a 2.08+0.21¢c 29.92 £ 0.60 ab 32.00 + 0.44 be
+ (n=3) P<0.05
NB > NSM=N=NS > CK T4 AELEABKEEMNE
MWD Table 4 Soil aggregate stabilities under different treatments
NS=NSM > NB=N=CK (PAD) MWD(mm) MWD(mm) l?;)]))
PAD CK 1.08 +0.02 d 044£001b  59.18£135b
N 1.22£0.01 be 0.45+0.03b 60.73 £ 1.64 b
4 PAD NS 1.16 £0.05¢ 0.50+0.02a 5536+0.14¢
NB PAD 63.69% NSM 1.26 + 0.05 ab 052+001a 56.57+024c
N CK 60.73% 59.18% NS NSM NB 1.33+£0.05a 0.46+0.01b 63.69+0.13a
PAD CK N
5536%  56.57% MWD  PAD 2.3
N NSM
MWD NS 1A SOC
MWD NS NSM PAD N NB  NSM SOC
NB 4.92 g/kg
N 71.05% NSM
421gkg N 46.14% NS N
(6] CK 3.45 g/kg
CK 32.65% SOC
1B N
MWD NS NSM NB NB NSM
MWD PAD N SOC NS <0.25 mm
soC ( 1C) N
- NB SOC
>2 mm SOC
NSM >2 mm SOC
SOC
[15]
(21 Busscher ' SOC
SOC
( 2 400
kg/hm? )
[30]
[31]
Six 4
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Fig. 1  Soil organic carbon contents of different aggregate fractions under different treatments
5 AEIMAELELIESRRFARKI SOC B ERTHEE
Table 5 Contribution rates of different aggregate fractions to soil organic carbon concentrations under different treatments
SOC (%) SOC (%)
>2 mm 0.25 ~2 mm <0.25 mm >2 mm 0.25 ~2 mm <0.25 mm
CK 2746+291b 47.27 +£2.65 be 2527+0.68 a 294+£026b 32.12+1.00a 6494+ 125a
N 33.99+3.09 a 45.21+3.34¢ 20.80 £1.38b 3.65+0.82b 33.61 +4.84a 62.75+4.11a
NS 2397+1.00b 53.83+3.12a 22.20+2.86 ab 556+0.48a 34.77+592a 59.68 +£5.57 a
NSM 3534+1.26a 42.85+1.70 ¢ 21.81 £2.06 ab 6.49+0.64 a 35.12+1.75a 5839+235a
NB 33.09+3.79a 51.96 £2.45 ab 15.00£1.40 ¢ 347+051b 31.51+4.70 a 65.02+4.77 a
>2 mm
3
5a
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Effects of Long-term Application of Biochar and Straws on Red Soil
Aggregate Compostion and Organic Carbon Distribution

MENG Xiangtian'?, JIANG Yuji', WANG Xiaoyue', SUN Bo'""

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The applications of biochar and straws are effective methods to improve soil organic carbon and soil aggregate
composition. However, their effectiveness in improving soil quality is unclear at the long-term scale. In this study, a 5-year field
experiment was conducted to study the impact of organic manure and biochar with equal amount of carbon input on soil aggregate
composition, stability and organic carbon contents in an upland red soil in middle subtropical region. The study included five
treatments: blank treatment (CK), fertilizer (N), straw (NS), the mixed application of pig manure and straw (NSM) and the
biochar (NB). Soil aggregate size fraction was examined by dry and wet sieving methods, respectively. The results showed that
soil organic carbon contents increased significantly after 5-year application of different types of organic carbon sources, and the
order was as follows: NB> NSM> NS. For dry sieving, the results revealed that macro-aggregate contents (Ry,s) and mean weight
diameters (MWD) were significantly higher under NSM and NB treatments than the N treatment. In general, the contributing
rates of macro-aggregates to SOC in 0.25-2 mm fraction increased under NS and NB treatments. For wet sieving, the results
revealed that Ry,s and mean weight diameters MWD were significantly higher under NSM and NS treatments than the N
treatment. The percentage of aggregate destruction (PAD) significantly reduced under NS and NSM treatments, but increased
under NB treatment. The contributing rates of macro-aggregates to SOC in >2 mm fraction increased under NSM and NS
treatments. In general, the mixed application of pig manure and straws had a stronger capacity to improve synergically soil
aggregate stability and organic carbon content in comparison with the straw or biochar returning.

Key words: Straw returning; Biochar; Pig manure; Red soil aggregate; Organic carbon
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