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Temporal fluctuations of impacts of corn—stover biochar on nutrients and microbial community structure in a
neutral paddy soil

GAI Xia—pu', LIU Hong-bin', ZHAI Li-mei', REN Tian-zhi>, WANG Hong—yuan"

(1.Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Key Laboratory of Nonpoint Source
Pollution Control, Ministry of Agriculture, Beijing 100081, China; 2. Agro—Environmental Protection Institute, Ministry of Agriculture, Tianjin
300191, China)

Abstract: A laboratory incubation study was conducted to examine the effects of biochar on soil nutrients, microbial biomass and phospho—
lipids fatty acids(PLFA ) in a neutral paddy soil. The biochar, pyrolyzed from corn—stover at 500 °C, was applied to a neutral paddy soil at
rates of 0(CK), 1%(T1), 2%(T2) and 4%(T3) of soil mass. Results showed that soil ammonium nitrogen, nitrate nitrogen, microbial
biomass carbon and microbial biomass nitrogen fluctuated over time. These parameters reached the lowest levels on day 21* and then showed
an increasing trend, which was atiributed to the consumption of soil available nutrients. Additions of biochar increased pH values, organic
matter, and total nitrogen in soil, but decreased soil ammonium nitrogen and nitrate nitrogen, as compared with CK. In addition, soil micro—
bial biomass carbon and microbial biomass nitrogen were increased by 5.5%~14.3% and 4.8%~25.7% in T1~T3 treatments. Although PLFA

content was slightly reduced by biochar amendments, the species of PLFA showed no significant difference among biochar treatments. The
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diversity of soil microbial community structure was not affected by the presence of corn—stover biochar. In conclusion, biochar amendments

could improve soil nutrients, enhance soil microbial biomass, and promote soil fertility of the neutral paddy soil.

Keywords: biochar; soil nutrients; microbial biomass; phospholipid fatty acid; neutral paddy soil
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Table 1 PLFA characterizing microbes
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Microbial group PLFA signature Reference
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HH Fungi 16:3w6¢c;18: 1w9¢c;18:206,9 [33-35]
JUERTA Actinomycetes 16:0 10-Me;17:0 10-Me;18:0 10-Me [33]
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Table 2 Nutrients and respiration in neutral paddy soil after

biochar amendments

Jb3 . 133753 Soil nutrient - FEIEIY Soil respiration
Treatment SOM/g-kg” TN/g-kg COy/mL-kg™
CK(0%biochar) 7.38a  41.38d 2.29h 61.4d
T1(1%biochar) 7.40a 46.84c 2.32b 68.2¢
T2(2%biochar) 7.41a 53.86b 2.60a 72.2b
T3(4%biochar) 7.49a 63.49a 2.6la 79.0a

T A — AR Al NG 7 EAER 22 57 3 (P<0.05) . SOM Dy -3¢
AL TN 2
Note: Different letters within a column indicate significant difference

(P<0.05).SOM is soil organic matter; TN is total nitrogen.
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Figure 1 Temporal changes of soil ammonium nitrogen content

after biochar amendments
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Figure 2 Temporal changes of soil nitrate nitrogen content after

biochar amendments
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T1.T2.T3 %4 ¥ MBN 5 & 43 5] & 29.5.30.9.33.3,
37.0 mg-kg™' o MWAEWIRISINBUREE , F1 MBC 22 4k,
AL, A= W o 8 S RTS8 R — B 1) B PN 1Y
MBN &, DIRESE 41 d g5 i, T1. T2 T3 4b 3
) MBN 2543 3 b CK(29.5 mg-kg™ )5 4.8% .12.9% .
25.7%.

A 1 (R I - 33 AT I 1 L (DON) B i 1 52
M4l 4b fizs . 5 MBN #l DOC & &AL #EA
6], B ] R 7, DON & 8 R B0 K 32 90 401 (36
1~3 d),DON & &5 , Bl sl 1] () 2 120 ST FAAI
FETESEFE A, % 2 AL AL, AE W e B TS st -+
HEDON & 52 A i 2% (P>0.05 ),

24 FWxt TIERAEY) PLFA 1R R
2.4.1 X HERAY) PLFA Fh2EFN 5 Gt 1 5200

X3RS 41 d B 38T PLEA S3#r ik i+
O\ 10 3 20 4t 94 Fift PLFA eAG I iy, 3%4% 17 &&=
R 19 Tl PLFA SRAE T LLES , PLFA B0 AN &
LA 3, G5 R BUKRE L0 4 DAL BER S & Fh
A AN 7 S BE AR B PLFA  PLFA 2
FIA AR 22 F AN 8 25 XHg—Fh PLFA T 7, 4=
Py o (RIS IO L SZ M AN B i DL 3 R Y 115
0.16:0 F1 16:0 10-Me J& iz #E1 74347, CK . T1. T2,
T3 b PR e 3 2 PLFA & & 4051k 7.64~6.74
nmol + g™ 10.61~9.38 nmol - g™ I 7.19~6.02 nmol - g,

FETE BRI 19 B PLEA SR i P2 Al
5,50k 325K 4), WFRATR L R .
AR TR R, SLUCH R T, B . A
YIRFEAR T PLFA & i, {0 b &5 W25 PLFA
AR 22 SR . A CK(56.72 nmol - g A L,
T1.T2.T3 4b P %) PLFA 3 & 4 51 & 53.85~49.27
nmol-g”. XFAHTE PLFA &1 & ,CK . T1.T2 T3 &4k
FH PLFA &8 44.09~38.52 nmol-g, He e Kot Tk
LRIV ILIA PLFA 52 540 B AH L, CK L TL. T2,
T3 & AbFRf) PLFA &4t K 9.10~7.70 nmol -g™ . 3.53~

=3 EYRX TIEREYEE PLFA MR HFMERI T
Table 3 Profiles of main PLFA of microbes in soil

after biochar amendments

PLFA &4 PLFA content/nmol g™

PLFA Fi2
PLFA Species CK Tl T2 T3
0% biochar 1% biochar 2% biochar 4% biochar

i15:0 7.64 7.12 6.85 6.74
al5:0 4.56 437 4.19 4.09
16:3wbe 2.15 1.98 1.96 1.83
160 242 2.52 2.50 2.16
16:1lw7c 7.13 6.91 6.63 6.26
16: lw5c 3.49 3.07 3.01 2.94
16:0 10.61 10.30 9.99 9.38
16:0 10-Me 7.19 6.46 6.42 6.02
i17:1w9¢ 1.95 2.10 2.28 232
i17:0 1.99 1.87 1.86 1.76
al7:0 1.69 1.64 1.63 1.50
cy 17:0w7c 3.32 3.13 3.03 2.87
18:2wbe 1.38 1.38 1.29 1.22
18:1w9c 3.66 3.46 3.38 3.07
18:1w7c 5.27 4.82 4.56 4.29
18:1w5c 1.12 0.98 0.97 0.89
18:0 1.66 1.61 1.56 1.45
18:0 10-Me 1.91 1.89 1.83 1.68
cy 19:0w7c 293 2.51 248 2.24

3.05 nmol - g™, 39 EL I /4 14 H A9 TE L 2 0.080 06~
0.079 18, FBAAY A INFERAT B35 5 M iX —
B (P>0.05),
2.4.2 PLFA g5 357500 09 RDA 434
AW A BRI PLFA B 5 3k 550 1
RDA 438, AW e s insg i T -4 PLFA 195
it (8 5) . RDA Sp#r 5 3R 56 1 il CRE ) LA e T
85.6% 1 3L 05 B X 2 Al Cadh+ A5l ) 3
fiERE 1 95.9% 1) T3 # 3R iAE B dE—2%F 7 A4
IR FR ) RDA 25 5351740 #r & 8L, DOC .DON #
NO;-N JZR I PLFA SR T 2R a4

R4 EYR TREEMEN LR PLFA SEHZN

Table 4 Content of PLFA in microbial groups after biochar amendments

2R Microbial group

PLFA &4 PLFA content/nmol-g™

CK 0% biochar

T1 1% biochar T2 2% biochar T3 4% biochar

ANE Bacteria 44.09
HE Fungi 3.53
FELTH/ZMTA Ratio of bacteria and fungi 0.080 06
TR FE Actinomycetes 9.10
PLFA ji%t Total PLFA 56.72

42.14 40.74 38.52
3.36 3.25 3.05
0.079 73 0.079 77 0.079 18
8.35 8.25 7.70
53.85 52.24 49.27




ST A A B PR RS T4 R P S O R 725

1.0

a
o CK
A oTl
ﬂ(ﬁﬁﬁko A T2
PLFA B . uT3
5 AR
w (o]
()} ®
= HEAE
a [m)
o't
L
%{Ep HHLR
[
-1.0
-1.0 RDA(85.6%) L5
B 5 FmEYmRIT PLFA 22 HIEFH 20
MR EN TR

Figure 5 RDA results of soil PLFA and soil nutrients
after biochar amendments
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