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Abstract: To evaluate the effects of biochars pyrolyzed from different feedstocks (bamboo, maize straw, and
peels of Carya cathayensis) on the soil properties, acidity, microbial abundance, and soil enzyme activity in an
acidic soil collected from a bamboo (Phyllostachys violascens) plantation in Lin’an, Zhejiang Province, a 90—
day pot experiment was conducted in a completely randomized design with treatments of above three biochars
and a non-amended control in three replicates. The biochars were added to the soil at a rate of 2% (weight of
biochar to soil) with ryegrasses being planted during the experiment. Fungal 18S rRNA and bacterial 16S
rRNA gene abundances were assessed via quantitative real-time (qRT) polymerase chain reaction (PCR). Sig-
nificant differences between treatment means were tested with one-way analysis of variance (ANOVA) followed
by Duncan’s test at P<<0.05. Results indicated that biochars derived from maize and peels of C. cathayensis

significantly (P<<0.05) increased the biomass of ryegrass, soil organic carbon, total nitrogen, and pH, but de-
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creased (P<<0.05) exchangeable H* and exchangeable Al*. Also bamboo biochar significantly increased (P<<
0.05) soil organic carbon and decreased (P<<0.05) exchangeable H*. The qRT-PCR showed that compared
with the control only additions of maize biochar significantly increased (P<<0.05) fungal community abundance
by 53%; whereas, peels of Carya cathayensis biochar and bamboo biochar significantly increased (P<<0.05)
bacterial community abundance by 71% (C. cathayensis biochar) and 66% (bamboo biochar). In comparison
with maize straw biochar and bamboo biochar, the addition of peels of C. cathayensis biochar resulted in higher
(P<<0.05) enzymatic activities of dehydrogenase, B-glucosidase, 3-D-cellobiosidase, and acid phosphatase. En-
hancement of ryegrass growth was noted with peels of C. cathayensis biochar and maize straw biochar. In sum-
mary, results indicated that biochars pyrolyzed from maize straw and peels of C. cathayensis showed better
amelioration effects in terms of chemical and biological ability than bamboo biochar. [ Ch, 1 fig. 5 tab. 34
ref. |
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Table 1 ~ Selected properties of soil and biochars pyrolyzed from different feedstocks

PR R pH(H0)  HHLEKR/ (g kg!) &5/ (g kg!) B A L KBV (m*g")  WAI%  ERI%
4 (ck) 5.10 17.40 1.72 10.23 - - -
FTRFEAT 5 (CB) 9.48 436.81 9.53 56.38 2.61 13.69 32
13 (BB) 9.32 135.62 431 191.05 0.89 8.65 59
LiA% Bkl 7 7% (PB) 10.26 337.10 5.24 106.46 2.58 11.22 45
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Table 2 Changes in ryegrass biomass and soil nutrient contents with addition of biochars pyrolyzed from different feedstocks

A3 AT SR FH B2 2R b (Pearson ) A 5@ 43 B 32 a6 47 XURE KG: 56 1 o I 5 Pk o

Ak B BARUE Y g AP (g kg BR/(g-kg™) A L AR/ (mg-kg™)  BEAR/ (mg-kg)
X i (ck) 208 £022 ¢ 18.07 + 1.26 ¢ 1.72 £ 0.03 b 10.51 £0.70 b 9.74 £ 2.00 be 13.69 + 1.78 a
FKFEFF 5 (CB) 2.98 + 0.62 ab 2440 £ 039 ab 234 +0.15a 1046 £0.79 b 757+ 1.12 ¢ 813+ 135b
% (BB) 2.63 + 0.06 be 21.58 + 1.60 b 1.66 £ 0.03b 13.02+1.15a 12.33 + 1.77 ab 9.74 £ 1.37b
IRk e (PB) 335+ 0.19 a 27.04 £240 a 226 £0.15a 11.98 +0.72 ab 1354 + 1.10 a 346 =131 ¢

Ui : P B O AR E 22 (n=3) ,  [al 90 Kl AN (] 5 B R 22 53 0 35 (P<<0.05) .
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Table 3 Changes in soil pH and exchangeable acid content with addition of biochars pyrolyzed from different feedstocks

b B pH(H;0) A/ (emol -kg™) R RAPESS/ (emol kg ) ZE MR St/ (emol - kg™
X B (ck) 5.18 £ 0.18 b 1.02 £ 0.17 a 1.18 £ 0.26 a 220+ 0.11 a
FOKRFEFF < (CB) 6.13 £ 0.10 a 0.46 + 0.08 ¢ 0.22 £ 0.07 ¢ 0.68 £ 0.13 ¢
Y17 (BB) 5.53+£0.10b 0.80 + 0.06 b 1.33 £ 0.04 a 2.14 + 0.06 a
1 4% Bk i 52 % (PB) 6.05+042 a 0.63 + 0.05 be 0.77 £ 0.08 b 140 £ 0.13 b
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Table 4  Correlations between soil fungal, bacterial abundance and fungi to bacteria ratio and soil acidity as well as soil nutrients contents

i H pH {H SRR R B A L e WA It AR AR
HEFE 0.55(0.066) —0.84(0.001)** 0.43(0.166) 0.77(0.004)**  -0.44(0.153) -0.59(0.045)* -0.18(0.582)
GRS ES 0.23(0.480) 0.03(0.937) 0.54(0.067) 0.10(0.755) 0.70(0.011)* 0.54(0.072) -0.48(0.114)
HEMEE  021(0.511) -0.54(0.070) -0.06(0.865) 0.34(0.276) -0.59(0.044)*  -0.74(0.006 )** 0.20(0.550)

YL 55 R EE AR PIE . ¥ FOR IR F AR SC (P<0.01), * 3R 34 56 (P<<0.05)
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Table 5 Changes in soil enzyme activities involved in C, N, P cycling with addition of biochars pyrolyzed from different feedstocks

s it S g/ B~ 4 e/ 2T Y — W R B R A K P 1 1

(pg-g'h™) (pg-g'-h™) (nmol -g™'-h™) (nmol-g™'-h™) (nmol -g™'-h™)

%] 1 (ck) 0.20 + 0.04 b 86.11 + 10.49 b 5.04 +0.98 ¢ 2246 + 191 a 201.01 + 8.96 ¢
EKRAEFF 5 (CB) 0.31 + 0.05 ab 10843  6.25 a 6.57 + 1.04 be 24.62 +0.10 a 231.71 + 11.39 ab

1%¢ (BB) 0.21 +0.05 b 127.96 = 6.15 a 7.63 + 0.64 ab 2555 +5.35a 221.08 + 9.63 b

A% B 52 5% (PB) 040+ 0.11a 127.50 = 15.96 a 9.16 + 0.82 a 2421 +3.04 a 244.63 + 623 a

LT R P O AR E 22 (n=3) ,  [A) F B AN 7] 5 B 3R 22 5 1. 35 (P<<0.05) .
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SERRPEYI R, AR S B A S 4 Y
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W B BE I3 47 ¢ . TAGHIZADEH-TOOSI % 52 K W1, A=Wy i RE W M 1 39 b A e 2 50, L A ik 28
R WP R RTE o LB 7 o A B il 285 S0 Aa 4 A £ 8 T B TR O A e s P v, fie
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AW S A AR NN - SEEEE YRR ARG, (Hae e — 28, ERSEINE, WA, YRR
VERUSE A & . BAILEY S8R50k 8L, MW I . MR E . o R 0 A I I AR 2 Tt 40 M o e 1
XA Wy O IO AN — 2R, T2 B A S5 5 kT R A P O R A B SR B I AR A S T AR
BT B 3 Tl A ) T A S I0RT 2 T 5 P ) 2 S B R o 3 i AR ) AR A AN )RR B R R T U
B A W B . 2T A BT R AN BR P W IR A M, 10X R E R A AR K TT R R (LA e R ) o X
SO PR 4 = R A W A S I T RESE it T SR SR e AR o IR T A R A ) A A
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