N AR A el 20154E7 0 20 AT
Chinese Journal of Applied Ecology, Jul. 2015, 26(7) : 1954-1960

EYRIMEFEELTE CO, #1 N,O HHM=
BRI R

HET

FRM MW

(IR ML B2 Be el ZBEFE T/ 119548 e A bl A it A v W B AT S0 28, I At 210014)

i OE OUEXHBISEENED RN REA R, R ELEH MR LIEHATE NS
R, E R 0.5% 1.5% 2.5%F1 3.5% 0 A E £ b Pl A ERE L3, X E L IE
CO, %1 N,O A fhHE# pH B & pEEN Y. ER LN, SFAXBAEML, £ KA
e A AT CO, M N,O SR HE B — ey (Rt 1E A 5% C N 87 b3 (E(R 3016 F M
EFEMA A ENE TR E. AR EDRAENLEpHE HEBA R EDEDER LA
B e AN 3 o R B AR AR By B AR IS AT B PLFA K I, A0 1.5% N A R AL 4 o 43
BAEIE B 4 E &5, H(203.93+3.14) pg - g, G EEREE(P<0.05). 2+ 16:0,14:0
(471) 18:109c( A H) I0Mel8:0( KA W) LA ER G, FRAENENBRIE R A E
ZREEFE(P<0.05) KARMAEY K EREFDRELE RALEHMAEDEDER K ED
HE.

XER 7 MEMEMER; WA ENE,; kIR

XEHS 1001-9332(2015)07-1954-07 HEHFES S571.1 XEERIRES A

Effects of biochar on CO, and N,O emissions and microbial properties of tea garden soils.
HU Yun-fei, LI Rong-lin, YANG Yi-yang (Institute of Horticulture, Jiangsu Academy of Agricul-
tural Sciences/ Jiangsu Province Key Laboratory for Horticulture Crop Genetic Improvement, Nanjing

210014, China). -Chin. J. Appl. Ecol., 2015, 26(7) : 1954—1960.
Abstract; To clarify the effects of biochar addition (0.5%, 1.5%, 2.5%, 3.5% ) on the emission

of carbon dioxide (CO,) and nitrous oxide (N,0), pH and microbial communities of the tea gar-
den soil, an indoor incubation experiment was conducted using the acidulated tea-planted soil.
Results showed that the emissions of CO, and N,O and the rate of C, N mineralization were in-
creased in a short term after the addition of biochar compared with the control, while the promoting
effect was weakened along with increasing the addition of biochar. The pH, dehydrogenase activity
and microbial biomass carbon were increased in the biochar treatments. Phospholi-pid fatty acid
(PLFA) with different markers was measured and the most PLFA was detected in the group in the
1.5% biochar treatment with significant differences ( P<0.05) compared with the control. In addi-
tion, the higher levels of 16:0, 14:0 (bacteria), 18:1w9¢ (fungi), 10Mel8:0 (actinomycetes )
groups were observed and there were significant differences ( P<0.05) in individual phospholipid
fatty acid among the different treatments. Taken together, the acidulated tea-planted soil, soil
microbial biomass and microbial number were improved after addition of biochar.

Key words: mineralization; microbial biomass carbon; dehydrogenase activity; phospholipid fatty
acids.
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Table 1 Chemical constituents and feature of tested biochar materials

Tk C N IRy pH FIR Lz L&
Moisture content (%) (%) Ash content (1:10) Surface area Pore size Pore volume
(%) (%) (m* - g™h) (nm) (mm® - g™")
3.5+£0.3 67.5+2.0 2.7+0.1 2.5+0.5 9.23+0.26 9.79 6.67 13.81
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Fig.1 Cumulative C mineralization from different treatments af-

ter 110 days incubation.

CK: XFH## Control; Tos: ¥ 0.5% 44 7% 0.5% biochar addition;

Ty s: @I 1.5% 85 1.5% biochar addition T, 5 : NN 2.5% 495

2.5% biochar addition; Ty s: W/ 3.5%EH)5¢ 3.5% biochar addition.

IRl The same below.
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Table 2 pH, net C mineralized, mineral N content and
net N mineralized in different treatments after 110 days in-
cubation

s pH SRS BRI A R
Treatment Crin net Noin N nin net
(%) (rg-g") (%)

CK 4.16+0.09a - 53.17+3.76a -

Tos 4.49+0.04b 1.4£0.1a 63.90+3.56b 0.9+0.1a
T s 4.55+0.11b 2.120.1b 76.175.01¢ 1.60.1c
T, s 4.78+0.13¢ 1.5£0.1a 76.63+4.85¢ 1.4+0.1b
T;5 4.89+0.18d 1.5£0.1a 81.97+5.73¢ 1.50.1be

CK: Xf M Control; Tos: I 0.5% 4= ¥ 4% 0.5% biochar addition
Ty s: BN 1.5% 15 1.5% biochar addition; T, 5 : %Sl 2.5% 49 5%
2.5% biochar addition; Tj: SN 3.5% 44 7% 3.5% biochar addition.
AR B 7R A T ) 22 S i 3 (P<0.05) Different letters indicated
significant difference among treatments at 0.05 level. T[] The same be-
low.
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days incubation.
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Table 3 Correlation coefficients of soil factors in different
treatments

WY CcoEt BEHENE A pH

EYIER Heeg R PR
Coie .. ~ PLFAs N,
Jit G A DA 0.639* 0.871** 0.839** 0.657**  0.500
AU C,\ 0.643* % 0.679" * 0.396 0.324
CO,FiHkiE C,\, 0.893* * 0.646* " 0.493
SBEIRARIITR PLFAs 0.836**  0.618*
FFFEN,,;, 0.894"*

* P<0.05; * * P<0.01.
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Table 4 PLFA contents of different microbial groups in different treatments (pg - g™')
Qb3 gl HH AT A B S
Treatment Bacteria Fungi Actinomycetes Protozoa Total
CK 100.81+3.17¢ 25.74£0.31¢ 31.72+0.37d 2.45+0.14b 160.72+3.59d
Toys 100.83+2.69¢ 27.64+0.77h 37.24+0.64¢ 2.58+0.09a 168.29+3.05¢
T s 124.26+1.12a 30.76+0.96a 45.29+1.11a 3.63+0.12a 203.94+3.14a
T, 111.16+3.62b 30.41+0.74a 41.20+0.39b 3.82+ 0.13a 186.59+2.98b
Tss 113.76+3.44b 30.19+0.83a 40.91+0.50b 3.72+0.22a 188.58+2.43b
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Fig.4 PCA analysis of the primary PLFAs in different treatments.

A: PCA 1343 PCA scores plot; B: #fif[¥] PCA loading plot.
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Fig.5 Cumulative N,O emissions from different treatments after

13 days incubation.
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