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Effect of Biochar and Wood Ash Addition on Calcareous Soil Carbon Sequestration and
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WANG Li, ZHAO Huili*, ZHAO Ying
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Abstract: In order to explore the effects of biochar combined with wood ash on soil carbon sequestration and microbial
community, the changes of soil carbon sequestration, soil chemical properties, enzyme activities and microbial community
compositions under biochar (B) and biochar combined with wood ash (B+W) treatments were studied through
118-day laboratory incubation. The results showed that both B and B+W treatments decreased the respiration rate and
cumulative CO,-C respiration, and B + W treatment delayed the peak of CO,-C respiration. B and B+W treatments could increase
the content of soil organic carbon and inorganic carbon. On day 118, the microbial biomass carbon of B and B + W treatments
was higher than that of control, and that of B treatment was higher than that of B +W treatment, B+W treatment significantly
increased the content of soil dissolved organic carbon and pH. B treatment increased the activities of B-1,4-glucosidase, the
activities of B-1,4-xylosidase, B-1,4-glucosidase in B+W treatment were decreased by 38.4%, 15.3%, and the activity of invertase
was increased by 61.4% respectively, as compared to control. B treatment had no significant effect on bacterial richness and
diversity, but decreased Chaol and Ace index of fungi; B+W treatment decreased the bacterial richness and diversity, but restored
the fungal Chaol and Ace index, and significantly increased Shannon index. On day 118, B treatment increased the relative
abundance of Actinomycetes and decreased the relative abundance of Ascomycetes, B+W treatment increased the relative
abundance of Chloroflexi and Basidiomycota, but decreased the relative abundance of Bacteroidetes. Redundancy analysis

showed that biochar and biochar combined with wood ash affected soil microbial community by changing the soil chemical
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properties, soil organic carbon and pH were the most significant soil factors affecting bacterial and fungal community structure,

respectively, B+W treatment showed better performance in reducing carbon mineralization in calcareous soils and maintaining the

stability of the fungal community.

Key words: Carbon sequestration; Microbial community; Biochar; Wood ash; calcareous soil.
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Fig. 1 CO,-C emission rates (A) and dynamics of cumulative CO,-C emissions (B)
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Table 1 Effects of biochar combined with wood ash on soil chemical properties

Fr FEa] (d) gzl q MBC (mg/kg) DOC (mg/kg) pH
7 CK 144 +0.11a 136.40 £9.76 a 58.65 +4.43 a 8.15+0.08 b
B 0.90 +0.01 b 126.01 +£1.56 a 63.18 +2.73 a 8.11 +£0.02b
B+W 0.62 +0.07 ¢ 76.98 £9.75 b 58.84 +2.11a 8.50 +£0.03 a
118 CK 0.29 +0.01 a 27.63 £1.67¢c 34.22 £0.80 b 8.16 £0.02 b
B 0.30 +0.01 a 42.56 +£1.88 a 36.34 £4.41 b 8.14 +0.03 b
B+W 0.33+0.01a 33.21 +0.70b 50.35+1.28a 8.33+£0.04 a
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Table 2 Effects of biochar combined with wood ash on soil enzyme activities

i FRmtE) (d) Ak B B-1,4- A1 B-1, 4~ 2 Tl L1 Y T HE K T BT
7 CK 15.1 +0.69 ab 315+127a 149 +0.70a 41.7+0.43 a
B 18.8+2.20a 28.1£1.40 ab 135 +0.67a 40.8 +0.64 a
B+W 135+0.94 b 22.3£2.92b 9.3+054b 34.5+2.02b
118 CK 159+091a 29.4£0.42 b 10.3 +0.49 ab 20.7£1.92¢
B 12.2 +1.64 ab 32.6 £1.02a 125+1.22a 26.6 £2.19b
B+W 9.7+0.36 b 24.9 £0.68 ¢ 8.5+8.50 b 33.4+061a
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B 4033 +73.44 a 3822 +7091a 9.80 +0.03 a 1100 +£34.79 a 1266 +£75.41 a 5.38 +0.16 a
B+W 4043 +50.39 a 3812 +39.60 a 9.75+0.02 a 1089 +43.31a 1311+3.68 a 5.16 +0.01 a
118 CK 4243 +46.59 a 4268 +34.06 a 10.02 £0.01b 1085+21.14 a 1342 £34.59 a 5.11 +£0.08 b
B 4329 +44.55 a 4241 +47.42 a 10.06 +0.01 a 760 +£11.46 b 835 +33.83 b 4.99 +0.07 b
B+W 3684 +22.95b 3582 +19.66 b 9.74 +0.01 ¢ 1108 +£34.14a 1328 +£17.55 a 5.40 +0.07 a
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Fig. 3 Effects of biochar combined with wood ash on relative
abundances of main phylum levels of bacteria
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% 118 d i}, PikbFRA) MBC & B #m T CK, A
TR SRR VS TR E N, S8 B+W BB
MBC & &1L T B &b,

- R R R T W AR B L 7R —
SERRIE BT e A s e A FERE SRR 7 d
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it . TR R M B RS, PR T BE R Bt P A K 2
T M pH, WS T R TEE, SR> 4
T 30, AT HIEREEME . Ak, B-1,4-%0 %04
R 22 K AR . RERERRYE S S 32
BOKMRRESS, G EREARR W] g Al LR A
i, XE5ARIEE WL E A B+W AbFEXT CO, BRI
ARSI — B0 . TR SR 2 118 d 1), B b3 B-1,4-
AP RS VRSN, GESE T eRr e s, A
AT RE 5 AW s i A AR OG, TEIRIR(350 ~ 500°C)
AR A AR T R A R LA B-1,4-
BRI REIEEERY, B+W AL FEEE B AL FEME— 4R 5
TREEBEE M, ORI A AR K S 3% DOC & i
B, DOC A AT Bk 3 wyie o, 12
EGRAE B, T SR Y S, SE T
FIEEEEPERS S AN, TUAMT R, MR AY
Witk DOC i R IEMIE KR,

32 EYRAEBAKI TEREMSHFEN

%2

5 CK AL, B AbHEXS 45 =F 5 B i
g FRAK T E# Chaol, Ace $7%L, X FHESR;
FEEHE AN 38 pH G 56, B, EYTR A SE5 A
XRaE , B KRG8 A I 23055 & ivdk
W, Xk AN B R — B A AR P
Gb, HHEMEAEE, JUHAME pH, RANEEEEM
ZREMEAR ALY B IR BN R P, AT (iR 4
BaPE, BN R H3E pH WA BEARL, B
b PR A A B RE A W R, e, 4N
TR b BB 25 5 W R W ORI B PO, A — R L
i 240 PR b A R N A ) T 5 R 1 - IR AR
AR, e S8 B 4B T L Chaol , Ace F5 HI# 1%
B+W ZbFET L8 pH BRI, SFEEME S LR
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M, B+W AbHUR{CE HE Chaol. Ace #5%IK & %
5 CK AR, [RlB i 2542 = T Shannon 545,
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PR,
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PEATIASTE BRI T TR 1 i AR 2 B X b
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R 1 8 DA A R X o i e 114 V5 E Rl o, T Uk
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