5539 A 11 *E &~ 2 Eild Vol.39,No.11
2019 4F 6 A ACTA ECOLOGICA SINICA Jun.,2019

DOI: 10.5846/stxb201811152473

BHAESE BEFHRE B T, ol SR, o] 50 B AR MR R AZ AR N bR - 55 43 TS 1 B A0 TR 1 B 1 i) A 4, 2019,39( 1)
HuHY, Yin DY, Cao S, Zhang H, Zhou C F, He Z M.Effects of biochar on soil nutrient, enzyme activity, and bacterial properties of Chinese fir
plantation. Acta Ecologica Sinica,2019,39(11) :

EWMRMERAINLESFS BEERAR SR

A

1,2 1,2 1,2 1,2 1,2, # > 1,2
AR w0 K e BEm T TR
1 F AR MR 2 b 5, 4 350002

2 FEZEMON AR F R A TREPFSE e, 4890 350002

R O T RIS 50t B T 2E N TAZ AR 17 o 5 0 6 Ak B A0 B = 2 RV 45 A S Z AR S ), e B =8 2
[ P9 A AL, A SO T o e 0 B A 3 e S AN () A 9 e o N T A2 ACBR S PRI5E Hh 40 T R 7 0 A7 1 RN 5[] I P i
54 C N AEERRHOCH) DU , 2347 OR300 5 5 K SRR TR AR X R R OC R SRR U A W o SRS
¢ pH (E, 2 A R0 HAUHR A5 B i TR e TR 0 1 298 -0 87 0 T R | - - - 50 M R 1 3 2, %o it A
B WAL AN S35 5 o T A W o 2 JSOREAR ], 11 B PR ORI ) B 5 R A7 7 2 5 IR AZ i 0] 3R R R iR TR B /%
T A S8 ¢ Ak 3R ) - 98 4 5 Ak T AZ I IR ek 2R ) 0 00 2555 BT PR 94 M9 0 200 W RO O P 948 i R 2R T e S o i 2= )
B, 05 BAEPRA KA - SRR B A 4 A R SN T 412 755, JEJH: 3% BL600 Ab BE Xk -+ SERR 2 0 -+ 70 .35 ; 1) 10 o5
TNAZ 3¢ BEAS i s L SR A B 2 1, TTAC J ¢ WA ARG 1 L SR A 7 2 P2, AL R T L s R I AR e xk L 3%8 pHL (H, 2B 2k A
R AR i S A BN, LR 23 R SO AN () 240 R A AR T > 5 D RE T AR TR A 2, SR P AN R
PR VTR R, 240 F R A A8 P Sz R SR TG P P A2, DA b b S S A R 240 T AR RS = 2 X8 A ) 1 ) Wi 7 A
—ERMRKAR,

SRR AWy a ;IR RS TR TUAR

Effects of biochar on soil nutrient, enzyme activity, and bacterial properties of

Chinese fir plantation

HU Huaying'”*, YIN Danyang"*, CAO Sheng'?*, ZHANG Hong"?*, ZHOU Chuifan'>* , HE Zongming'"

1 College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, China
2 State Forestry Administration Engineering Research Center of Chinese fir, Fuzhou 350002, China

Abstract; This paper aims to explore the interaction mechanism of the soil properties and nutrient contents, enzyme activity
of the soil, and the abundance and activity of soil bacterial community structure and diversity, and impact analysis of three
in Chinese fir plantation’s red soil in southern China after biochars application. We cultivated and determined bacterial
community in soil environment of the artificial Chinese fir forest by adding different biochars based on high —throughput
sequencing technology. Four enzymes related to soil C and N cycling were selected to analyze the relationship between the
four enzymes and the soil nutrient content and relative abundance of the soil bacteria. The results showed that the biochar
application improved the soil pH, total phosphorus, available phosphorus, available potassium, and promoted the activities

of soil-a-glucosidase, soil-B-glucosidase and urease, but had no significant effect on catalase. The increase of the Chinese
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fir leaf biochar was greater than fir wood chip biochar, while the total carbon content of soil with fir wood chip biochar was
higher than that of the Chinese fir leaf biochar because the raw materials for biochar preparation and its own properties and
substance content were different. The activity of C cycle soil—glucosidase increased more with low addition of biochar than
with high addition of biochar, while the soil urease activity related to the N cycle increased with the increase of the biochar
addition, especially 3% BL600 treatment had a significant effect on soil urease. Adding cedar leaf charcoal to soil could
increase the soil bacterial abundance, while wood charcoal reduced the soil bacterial abundance, and low temperature
charcoal was higher than high temperature charcoal. Adding biochar had direct influence on the soil pH value, total carbon,
total phosphorus, available phosphorus and available potassium content. The soil composition and properties had different
effects on the living habits and functions of different bacterial populations. The soil enzyme activities were closely related to
soil bacteria. The changes in bacterial abundance caused changes in the soil enzyme activities. Therefore, the soil enzyme

activities and bacterial communities relative abundance had a certain correlation with the response to the addition of biochar.
Key Words:; biochar; soil bacteria; enzyme activity; correlation
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Fig.4 Soil bacterial taxonomy tree under different biochar treatments
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Fig.5 Correlation analysis between soil propertiesand enzyme activity and relative abundance of bacteria
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