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pH7.6 (CEC)209.9 mmol/kg 1.1 glkg 52.0 cm 44.6 cm 30.2 cm
1.0 g/kg 15.3 g/kg (OO)11.5 g/kg
2 cm 1
F1 HiEYR. GURMETFNEREBLMER
Table 1 Basic physicochemical properties of tested biochar, manure and crop stalks
(C) (%) (g/ke) (g/kg) (g/ke) (g/kg) pH
500 39 60.3 5.7 0.9 48.9 10.1
- - 203.1 9.3 4.8 10.0 -
- - 41.6 5.8 1.5 91.9 -
- - 43.4 9.2 0.9 55.9 -
1.2 PLFAs
2012 10 20 2013 MBC -K,S0,4 -
6 30 8 CK( DOC 0.5 mol/L K,SO4
) S( ) M( ) SM( 0.45 pm
) C( ) CS( ) [16] PLFAs
CM( ) CSM( Bligh&Dyer [ 2g
) 3 70 kg Teflon - -
30 g/kg (1:02:08 vww)
1.04 g/kg 10 g/kg SPE PLFAs Frostegard U™
PLFAs PLFAs
N 6.72 g/ (Agilent6890)
P,053.36 g/ K,0 3.36 g/ 50% nmol/g COLE
100 mm( )><63.7( )mm
200 5 36h
65% 105°C
7
COLE COLE=Ly/Lps—1
Ly (63.7mm) Lgs
1.04 g/kg 10 g/kg
N 13.44 g/ 80C
P,056.72 g/ K,06.72 g/ 50%
1.4
8 4 SPSS17.0
2013 7 20 2013 10 29 LSD
65% )
1.3
(MBC) (DOC) 2.1
(PLFAs) (COLE) 2 238.4 ~
266.2 g/ CM CS CSM
20 cm 5
2 mm MBC DOC (C CS CM CSM)

(P<0.05)
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R2 NEMEREVEQR) SM
Table 2 Biomasses of wheat and corn MBC
DOC MBC
CK 2405%£9.0b 174£3.1a 2428+48a 259x09b
3 DOC
C 2384+£11.3b 17.6+09a 2429+41a 29.1+£03a
CS 2650t65a 174+1.8a 2435+14a 286+04a
CM 260.5+7.8a 17.0+03a 2451+4.1a 289%0.7a S SM Cs CSM
CSM  2662+4.7a 17.7+33a 2414+34a 289+09a CK 3
M 2452+1.8b 172+1.7a 2382%28a 259%04b DOC
S 2446+56b 174%26a 2384+09a 25.1+04b MBC  DOC
SM  2448+10.0b 175+22a 2409+14a 267+£02Db
P<0.05 [19-23]
MBC DOC
22 MBC  DOC
4
2.2.1 MBC  DOC (1 DOC
3
MBC MBC
CK DOC 4 DOC
S SM CS CSM MBC
(SM) 174.9 mg/kg DOC
MBC
CS CSM S SM (24]
MBC DOC
£3 NEZEEHTIE MBC # DOC & 2(mg/kg)
Table 3 MBC and DOC contents in different wheat growth periods
MBC DOC
CK 99.3 £ 16.1 128.6 £24.6 2349 +£239 64.7+£13.3 16.4+3.6 292+54 31.8£7.2 21.6£4.0
C 108.5+7.6 138.23 £17.2 217.2+27.7 41.82 £8.8 146+3.2 27.7+4.2 40.0 £ 10.2 24673
CS 139.8 £21.2 267.1 £26.1 339.1 £39.1 36.2+6.1 204+44 39.0+£7.1 42770 24.1+4.7
CM 102.2 £ 12.8 158.4 £26.9 258.3 £46.9 67.4+10.2 17.1+£4.5 31.2+4.0 37.0+7.1 23.8+4.6
CSM 153.7+£22.5 236.7 £35.0 327.3+19.1 79.7+13.4 23.6%+7.1 39.8+9.5 38.6 £8.1 28.4+7.6
M 112.7+12.5 156.1 £35.6 272.6 £21.5 64.5+13.9 126 +2.5 263 %5.0 432142 248+4.5
S 128.7 £ 18.3 284.7 £23.4 365.2+22.8 703 £ 15.5 19.2+23 359+99 349+£48 223+49
SM 174.9 £ 18.7 226.1£53 3214+94 148.8 +35.4 19.3+£5.1 37.3+£7.1 35.0+£5.0 24.0 + 4.8
2.2.2 MBC DOC cC cCM M CK
4 MBC DOC
4 DOC 4
MBC DOC
MBC 4
CK S SM CS CSM DOC
(CS CSM S SM) MBC CK (S )
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F4 FEARZHEEHLIE MBC F DOC 2 2 (mg/ke)
Table 4 MBC and DOC contents in different corn growth periods
MBC DOC
CK 96.7 £ 8.4 1739+ 6.7 2143 £473 158.3 £30.5 11.4+£45 22.7+£52 36.2+6.4 30.7+£59
C 102.2 £+ 13.1 187.3+19.2 209.6 £ 36.9 1774 +£7.6 12.0+£23 23.7£8.8 37.8+6.1 31.5£9.6
CS 154.5 £31.5 247.7 £34.6 259.8 £39.2 204.9 +14.7 193 +3.6 274 +5.1 56.9+6.3 36.7+64
CM 76.0 £31.2 166.6 + 23.5 219.3£32.8 157.6 £25.6 134+24 252+74 40.1 £19.6 32.6x£13.6
CSM 137.9 £ 243 247.7 £38.7 279.5 £ 54.7 233.4+£233 21.8+7.3 29.8 £ 8.1 53.6+£72 37.2+6.9
M 97.1 £ 8.8 166.2 + 23.1 226.6 £7.0 175.7+£30.3 15.7+4.9 21.8+4.7 39.4+£9.8 358+£5.6
S 1433+ 11.8 261.0 £ 8.0 275.3 £20.5 2289+ 17.1 183+£5.5 233+73 51.1+£6.2 305+74
SM 156.1 £ 11.1 259.1 £25.1 282.6 £ 24.6 216.7+£3.0 18.8 £ 6.6 26.3£3.6 53.6+£9.5 42.6+5.6
CK 41.0% 47.9% 57.1%  48.0% (2]
MBC  DOC (53]
MBC DOC PLFAs 14:0 i14:0 115:0 al5:0
4 16:0 i16:0 16:1o7c 16:109¢c 17:0 117:0 al7:0

MBC DOC cyl7:0 17:108c 18:0 18:1w5¢c 18:1w7c cyl9:008c

(26-31] 16:1 w5¢ 18:1 @9¢ 18:2 w6,9¢

2.3 (262931 10Me16:0 10Mel7:0 10Mel8:0

(PLFAs) [20] 18:1 @9¢  18:2 06,9¢
[27] 5 6
“ 771231 PLFAs
%5 NEERHETIE PLFAs & = (nmol/g)
Table 5 Soil PLFAs contents at wheat grain-filling stage
/
CK 22.10+2.32b 16.14+1.86b 3.12+£0.17b 0.20£0.03 ab 2.83+0.53b 3.03+0.33b
C 23.23+1.35b 17.14+1.75b 3.07+£0.20b 0.18+0.02b 3.02+£0.20b 2.86+032b
CS 2829+2.26a 20.15+2.28 a 4.60+0.36b 0.23+0.02a 3.68+0.14a 379+045a
CM 2292+2.52b 1652+ 1.15b 3.48+0.36Db 0.21 £0.01 ab 292+031b 2.80+0.19b
CSM 29.73+2.74 a 21.47+2.61a 470+0.15a 0.22+0.0la 356+041a 392+0.70 a
M 2294 +£2.48b 16.88+1.13 b 3.04+£0.38b 0.18+0.01b 3.03+£0370b 2.84+£0.52b
S 28.47+1.47a 2046+149a 450+£048a 0.22 £0.04 a 3.51+039a 3.74+0.19 a
SM 30.52+3.01 a 22.06+1.80a 478 £0.36 a 0.22+0.02a 3.68+034a 4.17+025a
F 6 EKIMMEH LIEHAZAEAIER 2 2 (nmol/g)
Table 6 Soil PLFAs contents at corn tasseling stage
/

CK 13.04 £2.39b 8.27+0.88b 1.57+0.16 b 0.17 £0.00 be 1.74£0.15b 1.23£0.22b
C 14.61 £231D 10.47+£2.39b 1.71+£0.20 b 0.17£0.02 be 1.75+0.15b 1.48£0.08 b
CS 2292+1.60a 16.89 £+ 1.74 a 323£0.18a 0.19 £0.01 abc 2.14+0.09 a 3.08£0.20a
CM 14.18+£2.13b 10.17+1.97b 1.62£0.14b 0.16 £0.02 ¢ 1.7+£0.09b 1.58£0.25b
CSM 19.89+1.29 a 1428 +1.37a 312+ 033 a 0.22+£0.02a 1.93+0.74a 281+£0.12a
M 13.39+£2.69b 991+£2.54b 1.54£0.15a 0.16£0.03 ¢ 1.77+0.14 b 1.19£031b
S 22.47+1.65a 15.53+1.60a 3.15+031a 0.21 £0.04 ab 2.15£0.34a 294+0.30a
SM 19.30+£2.26a 1540+ 1.48a 3.10£0.08 a 0.20 £ 0.01 ab 2.11+021a 295+£0.10a
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MBC DOC
CK 4 (COLE)
28.1% ~
38.2% 48.0% ~ 72.3%
24.8% ~ 36.7% 72.7% ~ 104.2%
44.2% ~ 53.2% 97.5% ~ 105.7% /
24.0% ~ 30.0% 10.9% ~ 23.6%
23.4% ~ 37.6% 128.5% ~ 150.4%
/ CK
CSM CK 3
/
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Comparison of Biochar, Straw and Manure in Improving
Shajiang Black Soil

GAO Xuezhen'?, ZHANG Congzhi', ZHANG Jiabao'", DING Ningning'

(1 State Experimental Station of Agro-Ecosystem in Fengqiu, 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: With various barrier factor, Shajiang black soil is a typical agricultural low-yield soil widely distributed in the in
the Huanghuaihai Plain of China. A pot experiment was conducted to study the improvement of different organic materials
(biochar, straw and manure) on Shajiang black soil. The results showed that straw addition significantly increased the contents of
soil microbial carbon (MBC), dissolved organic carbon (DOC) and decreased the coefficients of linear extensibility (COLE).
Straw addition increased soil microbial biomass phospholipid fatty acids (PLFAs), bacteria, fungi, saprophytic fungi and
actinomycetes contents, and fungi/bacteria. Biochar and straw addition had no obvious influences on soil MBC, DOC, soil
microbial biomass phospholipid fatty acids, bacteria, fungi, saprophytic fungi and actinomycetes contents, fungi/bacteria, but had
significant negative influences on COLE. So the three organic materials should be selected according to the actual barrier factors
in Shajiang black soil to be improved.

Key words: Biochar; Straw; Manure; Shajiang black soil; Improving effect



