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Effects of Biochar on CO, and N,O Emissions from Tea Garden Soils
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(1.Tea Research Institute, Fujian Academy of Agricultural Sciences, Fu’an 355015, China; 2.Agriculture Ecology Institute, Fujian Academy of
Agricultural Sciences, Fuzhou 350013, China )

Abstract: Biochar has shown many benefits in the agriculture and environment. This study investigated the effects of biochar additions on
carbon dioxide (CO,) and nitrous oxide (N0 ) emissions from tea garden soils(red soil and yellow soil) in an incubation experiment. The
soils were treated with varying doses of biochar(HO=0 g-kg™', H1=3.56 g-kg™', H2=7.11 g-kg™', H3=14.22 g-kg™' and H4=28.44 g-kg™).
The gases were sampled on the day 2, 4, 6, 10, 14, 18, 25, 32, 39 and 46 of treatment. The CO, emissions from red tea garden soil were
higher than those from yellow tea garden soil (P<0.05 ), while the N;O emissions were less in red than in yellow tea garden soil. Compared
with control(HO ), biochar at H1 had no significant effects on CO, flux rates, but significantly increased CO, emission by 20% to 47%( P<
0.05) in two soils at H3 and H4. However, biochar treatments reduced N,O emissions and denitrification rates from two soils in a dose—de—
pendent manner. At higher biochar rates( H2, H3 and H4 ), N,O flux and denitrification rates decreased by 37% to 63%(P<0.05) and
22% to 54%( P<0.05 ), respectively, in two soils. The mechanisms of CO, and N,O emission inhibition by biochar[pH value, inorganic nitro—
gen(NH; and NO; ) and nitrification rates] were discussed in this paper.
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Table 1 Physical and chemical properties of soils and biochar

WiH FHLR/g ke’ 2%A/g-kg'  NO;-N/mg-kg”' NHi-N/mg-kg C/N ZH/grem™  H[EHFKE(WHC)/% pH

A= 15.7£0.9 0.8+0.1 18.2+2.3 14.6x1.2 20.4+1.4 1.05+0.05 42.35+3.48 4.37+0.07

e 12.2+0.7 1.120.1 24.843.5 322435 11.3+0.7 1.140.02 38.04£3.48 4.1820.06
A B e 655.9+23.5 9.2+0.9 3.320.5 1.120.1 71.243.5 10.810.35
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Figure 1 Flux rates of CO, from soils after treatments with biochar during incubation
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Figure 2 Flux rates of N,O from soils after treatments with biochar during incubation
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Figure 3 Denitrification rates of soils after treatments with biochar during incubation
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Table 2 CO, and N,O emission fluxes and N,O loss via denitrification of soils in treatments with biochar
e A AbE CO, BRHEUE/mg-ke™ MR/ N0 BB pg ke Kkl %o SREA R i g - kg Rkl %o
Z133 Red soil HO 642.67+26.63b 30.56+3.48a 21.55+2.48a
H1 612.56+37.05h -4.68 22.59+2.20b 26.07 19.56+4.31ab 9.24
H2 626.88+31.56h -2.46 18.63+1.03bc 39.05 15.56+3.50bc 27.78
H3 795.48+72.23a 23.78 19.22+0.42¢ 37.10 14.65+4.00bc 32.02
H4 913.10+121.53a 42.08 11.26+1.43d 63.15 11.60+0.25¢ 46.18
HHHE Yellow soil ~ HO 423.94+35.71¢ 38.60+2.45a 19.43+1.55a
H1 393.31£26.97¢ -7.23 24.80+5.10b 32.95 16.34+0.95h 15.89
H2 508.05+5.12b 19.84 23.37+0.67hc 36.82 15.15+0.65h 22.01
H3 600.66+£71.07a 41.69 17.94+3.47cd 51.50 8.93+0.24¢ 54.04
H4 623.65+43.53a 47.11 15.35+2.32d 58.51 9.14+1.97¢ 52.94

T AR NE RN AR AR BE R 25 53 235 (P<0.05) . Rl

Note : Different small letters mean significant difference between treatments at 0.05 level. The same below.
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A A MR A= g, (RHAE R e 8
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A= P e (H3 RN H4 ) W) 8 2542 1F 38 CO, BRI %
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R A 1 (0.1 % 15 1 ) BRI /K FH RN 52 b+ 3845 L
AT Pl o, o A ) R % (0.5% ) A 1+ 396 DLk
WAk o A9 B HAT Rt i FLBRZ5 A8 AN K I e e i
AN Y o o SR I I NS RN T T S |
A 3550 S e R ey A 1 AN L B A LR
A4 i, 6 A ds R R R 4P 1 I 28 T4 i ML
I3 AR CO, BEGH A, BRI, i FA B B
R BME R (R 1) it A T35 Rk 08 M
FIBH B 722 e i (CEC) , 3 in - 45880 B E5 %60 it
FOh, ORI R A B TR ST, X
SE TR R I A BLA I 40, S CO, BRI, 4%
el - 7R AR o A 4 2 e (HD) B, el LA iF A+
1) 5 53 AT LB FN SRR SR 4 5 1L 85/, pH (B AT
JRASRASIEA PR (FE 3), XF 3964 HUBR 0 A (R 42 1

*® 3 £WRKRXLESH pH E NH;-N 0 NO;-N 22K

Table 3 Effects of biochar amendments on soil pH value and NHi=N and NO;-N contents

TR A pH N NH;-N/mg-kg NO;-N/mg-kg it ik %/%

2135 Red soil HO 4.23+0.04e 9.71+0.65a 45.75+2.48a 82.49+1.01a
H1 4.47+0.03d 0.24 9.27+0.94a 36.29+2.48h 79.65+1.82ab

H2 4.71£0.04c 0.48 9.78+1.52a 30.79+2.48¢ 75.89+3.44h

H3 5.10£0.07b 0.87 5.92+1.29h 24.91x2.48d 80.80+1.33ab

H4 5.43£0.11a 1.20 8.18+2.11a 17.43+2.48¢ 68.08+5.75¢

B Yellow soil ~ HO 3.8620.02¢ 15.02+1.03a 35.52+2.48a 70.28+2.17a
H1 4.12+0.04d 0.26 12.33+1.46a 31.40+2.48b 71.80+3.61a

H2 4.34+0.07¢ 0.48 12.11£2.01a 30.11+2.48b 71.31£5.65a

H3 4.66+0.09b 0.80 13.89+0.82a 26.58+2.48¢ 65.54+1.66b

H4 5.20£0.14a 1.34 13.98+1.06a 25.62+2.48¢ 64.83+6.88h
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