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Abstract: To investigate the effects of different biochar applications on soil enzyme activities in Eucalyptus plantations in
North Guangxi, and provide theoretical references for the rational application of biochar to Eucalyptus plantations. Based
on field experiments, biochar was prepared anaerobically at 500 °C from branches of Eucalyptus plantation harvesting
residues, and with six treatment groups, such as 0 (CK), 0.5% (T1), 1% (T2), 2% (T3), 4% (T4), and 6%
(T5) , to analyze the changes in soil enzyme activities under different application rates after one year importation. The
results were as follows; (1) The soil enzyme content decreased gradually as the soil layer deepened. (2) In the same
soil layer, the contents of urease, catalase, B-glucosidase and dehydrogenase increased with the increase of biochar
application, and the highest contents were found at 6% of biochar application. (3) With the increase of biochar
application, the contents of acid phosphatase, sucrase, leucine aminopeptidase and cellobioglucosidase showed a trend
of first increasing and then decreasing. Acid phosphatase and leucine aminopeptidase had the highest contents at 2% of
biochar application. Sucrase and cellobioglucosidase had the highest contents at 4% of biochar application. In general ,

the biochar application increased the soil enzyme activities of Eucalyptus plantations. The results of this study can provide

a scientific basis for the application of forestry waste biochar in Eucalyptus plantations.

Key words: biochar, soil enzyme activity, Fucalyptus plantations, North Guangxi, field experiment
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Fig. 2 Changes of soil dehydrogenase and B-glucosidase under different treatments
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Table 1  Correlation characteristics between soil enzyme activities and soil physicochemical properties
bR ‘ ,
Index CAT SUC URE DHA ACP BG CB LAP
pH + k3k + skk + kg + k3k + % + ksk + skk + kg
CEC + kg + kok + k% + sk + ksk + w3k + + sk
EC + sk + sk + ke + sk + * + k% + kk + ke
E-ac -n +n +n -n + k% +n +n + ®
E-al -n +n + +n + +n + % o
E-hy +n + % + ®k +n + xk + k% + %k + xk
E-na +n + %% + k% + % + k% + %% + %% + k%
E-ca + #% + + sk + ok + ®% + sk + wk + ox%
E-ma + Kk + skok + sksk + Kk + sksk + Kk + skok + sksk
SBD -n -n +n -n + % -n +n +
SWC + kg + kk + k% + sk + ksk + w3k + + sk
SP + kg + sk + sk + sk + ke + kk + ok + k%
TSP + k% + ki + k% + k% + k% + k% + ok + k%
SOC + Kk + skok + sksk + Kk + sksk + Kok + skok + sksk
TP + ko + sksk + ks + skok + ks + ko + ksk + ks
TK + ke + ksk + ks + ke + ks + sksk + ksk + ks
AP + ksk + sk + sksk + ksk + sksk + ksk + sk + sksk
AK + kok + ckok + ki + kok + ks + kok + ckok + ke
AN + sk + ok + %% + x% + sk + ok + ok + ok

T+ FRBHIEHITE(P<0.05) 5 + i FR A IEAC (P<0.01) 5 +n F/R A BFIEAIE (P>0.05) 5 —n Fam A 2 S

(P>0.05),

Note: + * indicates significant positive correlations ( P<0.05); + *#* indicates extremely significant positive correlations (P<0.01) ;

+n indicates no significant positive correlations( P>0.05) ; —n indicates no significant negative correlations( P>0.05).
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