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Effects of Biochar on Soil Physichemical Properties and N,O, CO, Emissions from Vegetable—planting Red Soil
HE Fei—fei'?, RONG Xiang-min% LIANG Yun-shan', WU Ai—ping', LIU Qiang®"

(1.College of Bioscience and Biotechnology, Hunan Agricultural University, Changsha 410124, China; 2.College of Resources and Environ—
ment, Hunan Agricultural University, Changsha 410124, China; 3.School of Agriculture, Yunnan Univesity, Kunming 650091, China)
Abstract : Biochar from crop residues is one of the most recent environmental management approaches proposed for both carbon sequestra—
tion and global warming mitigation. Large greenhouse gas fluxes emitted from vegetable—planting soil induced by application of excessive
amounts of chemical fertilizer and/or manure, and frequent irrigation are drawing more and more attention in China. However, few data of ef—
fect of biochar on soil physichemical properties and greenhouse gas fluxes from vegetable—planting soil are available. In a pot experiment
with vegetable—planting acidic red soil, biochar was added to the s0il(0, 2%, 5%, 10% dry soil weight) in a—60 day growing season so to
measure the effect of biochar treatments on soil properties at final harvest. N,O and CO, emmissions were monitered every 1~4 day after fer—
tilization or irrigation events during experiment period. The results showed that, aboveground dry weight and underground dry weight with
treatment NB,(10% dry soil weight) was significant higher than that of other treatments. Biochar incorporation into the soil increased soil
pH, soil CEC and water holding capacity (WHC ) at the end of experiment. Compared with treatment NB,(N fertilization, no biochar ),
biochar treatments decreased soil NHi—N, NO;-N content and N,0O emissions, while increased soil NO;—N content and CO, emissions at ex—
periment end. With stepwise regression anlysis, decreasing soil NHi—N resulting from biochar addition, was independent factor for N;O mit—
igation, while soil pH value was the most important reason for CO, emissions in the experiment. Further studies are now required to assess
the temporal dynamics of the carbon and nitrogen pools involved, and effect of soil physichemical properties change on soil C and N turnover
dynamics.
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Figure 1 Scanning electron microscopy of rice straw biochar(a)

and peanut hull biochar(h)
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Table 1 Basical physichemical properties of the experimental soil and biochar

445 16.18 1.67 0.65 14.55 5.19 0.18 — —
IKFEREFF A — 15.64 3.03 64.57 9.62 8.65 31.55 7.74
A= 7eme — 24.10 3.73 4227 8.96 1.06 14.88 2.45

e HHOK L 501 K ARG AT e A AE 58 oK 1 L 10:1,
Note:* 5(H,0):1 with soil ; 10(H,0 ):1 with biochar.
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Table 2 Effect of different biochar treatments on soil properties at the end of experiment

4b3 IR BB F il CEC/ S NHI-N/ SR NO-N/ IS NO:-N, R HERKRE
Treatment Soil pH cmol kg™ mg-kg™ mg-kg™ mg-kg™ WHC/%
CK 5.07+0.10d 17.25+1.19b 0.29+0.06d 53.13+17.86b 0.377+0.067¢ 52.74+3.54¢
NB, 5.00+0.17d 19.71+2.03b 16.21+2.58a 105.3+62.10b 2.485+0.743a 52.88+0.81c¢
NBog» 5.46+0.06¢ 19.19+2.31b 9.95+1.45b 207.5+91.21a 0.554+0.098be 55.50+2.62b¢
NBos 5.92+0.04b 23.30+1.99a 5.42+2.94c¢ 177.2+120.2a 0.785+0.194be 61.06+7.72b
NBy, 6.36+0.06a 25.37+1.33a 4.12+0.67¢ 195.7+15.64a 1.153+0.180b 72.19+2.66a

TE AL b P[] — SR [ RE R Ak B ) 22 S 2R 1k 3] 1 25 K7 (P>0.05)

Note : Values with the same letter means no siginificant difference among different treatments(P>0.05).
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Figure 2 Temporal variation of air temperature and soil temperature at 2 cm soil depth(a), N,O-N emission(b),CO,~C emission(c)

with different biochar treatments in the pot experiment



] & 4 AR SRTETHEE L B TR NSO .CO, HERCIN B 1897

B —UGB RS (21 d),4 A it 200 Ab 35 (NB,,
NBog . NBoos NBo. )JFFUCHI B N.O HEil I, #4k /5 42 d
PEATHE UGB AE N0 HER A H 3B IR . 40 d
Je i BE T B T v (1] 2a) , JRUE B R UCBE I, 15 N;0
HEBCREAE TRE o it FH AR o 23 B AR 19 NL0 HE
T, #H 60 d J , 13 N.O BEABHE A NBog F1 NB,
AR (3 3) 8 #5  F NBo, A0, CK 4R 3 N0
S HE I /N, KANVHEFF 4 : NBo.oo = NB>NBy 45>
NB,,;>CK,

13 CO, Hi = 232 il EBE LA N AR W) )52
Wi (P 2a, (5] 2¢) . CO, HEROE B ERE RS 55 2~3 .6
14,25 41~44 .60 d, 5 il FIH i =5 1R 1] LR
eIt a][R) A5, XA e SR AR M 1 A2 1 T R
JEFNR AT ¢ o AP 2 e it 3% CO,
HE, AR ZE RS, CO, R NBygs F1 NB,
b PR (3 3), ¥ 3 TR 3 AR, R/MHE
J¥°4 : NBy>NB:s>NBy:>NB>CK . A=t fie KA NBy,
AT CO, HECRE IR, B T AR 5ty AR B4 70 K
A3 COy Ab, NBo,y A0 B - 337K SR B0 B, 2

S KR K, TR R S A P4 FH A T BB RS in
T CO, HEE (£ 3),
23 11 N0 .CO, Him 5 T RIX R

13 N,O .CO, Rt 55 #5 Fl 3V BT 1 AH DG 43
Bras R 2 4. +3E N0 RRHER 5 3% NHi-N
S IEAHC(P<0.05,0=5), 5 14 pH .CEC \NO;-N
AR E R K B A KR (P>0.05,n=
5) KU AL A 135 N,O SRR R 5 & Fl 133
PEFT I SR R0, 2k h

¥=0.323x+3.354,°=0.824

Horp o A HE NHI-N . il LU, A 2%
P 32 H A NLO HERCTRk B R A 1 4
NHi-N &,

13 CO, BRHEIE S 138 pH .CEC Fl -3 4F
KSR B 2 TE A G (P<0.01,n=5) , 5 1 1€ NH;-N |
NO; =N Z E A A B KK R (P>0.05,n=5), K
FRZ A R 44 CO, BRI 5 4 Fh £ 3EM: T
]PSE S S N o S vova W

y=3203.2v-11 135.5,7=0.969

®3 ARENMRKLETERESERRHANEREYE

Table 3 Cumulative emissions of N,O, CO, and biomass with different biochar treatments in the pot experiment

AL Treatment

SUBHE & Cumulative emissions/kg*hm™

Hi EERT Aboveground R Underground

N,O-N CO~-C dry weigh/g+plant™ dry weigh/g-plant™
CK 2.97+1.55¢ 1 377.3+114.6b 449.4+21.24b 88.41+9.15b
NB, 7.77£1.70a 1 434.0+98.18h 448.3x111.2b 88.33+40.45h
NBop 7.80x1.61a 1 590.2+195.9h 445.0+130.1b 108.9£37.91b
NByos 5.82+0.50ab 2 165.8+293.0a 458.3+110.2b 96.67+22.41b
NB, 4.04+0.77bc 2 549.9+231.4a 784.4£105.0a 173.3+31.80a

T A [ b B ) — B R ) - e AR B ) 22 53 R K 21 8 7K - (P>0.05 ).

Note: Values with the same letter means no siginificant difference among different treatments(P>0.05).

F 4 TEEAERE 1E N0 .CO, HE 2RI

Table 4 Correlation coefficient between soil physichemical properties and N,O, CO, emissions

AR PHEs 7ol BSENHI-N/ ESZNO-N/ GBS NO:-N/ 3k &

Soil pH CEC/cmol -kg™ mg-kg! mg-kg! mg-kg! WHC/%

+ HERRBAE Soil pH 1 -0.356 0.742 -0.223 0.9617*

BH ) ¥ 554t CEC/emol -kg™ -0.103 0.664 0.127 0.930%
B 7SR NHI-N/mg - kg™ 1 0.145 0.796 -0.330
A5 NO;—N/mg - kg™ 1 -0.134 0.618
A NO; —N/mg - kg™ 1 -0.073

- HEREK = WHC/% 1

N,0-N/kg+hm™ -0.262 0.908 0.380 0.488 -0.348

C0,-C/kg+hm™ 0.984% -0.313 0.662 -0.092 0.972%

T % FORAGA R B E /K (P<0.05) ;% FRARIS RINLZ % /K- (P<0.01).

Note: * Indicates significant difference at P<0.05;** indicates very significant difference at P<0.01.
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