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Effects of Biochar Appllcatlon on Yellow Soil Nutrlents and Enzyme Act1v1t1es

YUAN-Fang, LI Kal-yu YANG Hui, DENG Cheng pa LIANG 'an‘g, SONG Li-hong™ "4 i ) A
(College of Acrncullure Gulzhou University, Gu1y‘1n<T 550025_.; Ch a ) 7 J { — e

Abstract; Due to its’ specfal phvsmal and chemical properties, biochar is mde].y’ used as a multi-beneficial ameng}ﬂ1ent to 1mpr0vd soil quality. Soil nutrient €ontent and”enzyme
activities are important chemical and biological factors indicating/8oil qualityl, Despite increased interest and studies, a knowledge gap remains regarding the ability ofghiochar
tofassess soil ‘utrient contefiFiand enzyme activities dug to differences'in hiochar apphr’atlon amount and soil texturé"In the present study, the effects of different amounts of
biochar appll,dauon (CK: 0t hm 7Z5B5: 5 tohm” 2! , B10:710 t4 hm & B20_; 20 iz <hm =%, and B50; 50 t+hm~>) on soil nurient content and enzyme activities were
studied, based on. a field experiment on typical yellow 5011 luizhot o prownce, _serrtﬁ\\est China. Structural equation models (SEM) were used to quantitatively evaluate the
direct ‘or inditect effects of biochar application on soil nutrient content and enzyme activities. The results showed that soil pH, electrical conductivity (EC), soil organic carbon
(S0C), alkaline hydrolysis nitrogen ( AHN) , available phosphorus ( AP), and available potassium (AK) increased with the applied amount of hiochar. With the increase in
biochar application amount, the activities of soil catalase and urease showed first an increasing and then a decreasing trend, and the activities of soil sucrase and phosphatase
showed an almost constant increasing trend (P <0.05). The highest activities of soil catalase, urease, and phosphatase were recorded under treatment B10. A relatively high
activity of soil sucrose was also observed under treatment B10. With the same amount of biochar application, soil pH and the content of soil AHN, AP, and AK in treatments
after four months of biochar application were greater than those after 12 months. After 12 months of biochar application treatment, the contents of SOC and EC were greater
than those at four months. Compared to those in treatments after four months of hiochar application, activities of soil urease and phosphatase increased, activities of soil catalase
decreased, and activities of soil sucrose did not obviously change after 12 months of biochar application. The results of SEM showed that biochar application directly decreased
activities of soil catalase and indirectly promoted activities of soil sucrase and phosphatase by increasing soil pH, EC, AHN, AK, and AP. In conclusion, the amount and
duration of biochar application significantly increased soil nutrient content, directly and indirectly affecting soil enzyme activities. Based on the results of the presents study,
biochar application at 10 t+hm = was recommended for acidic yellow soil.

Key words: biochar; yellow soil; soil nutrients; enzyme activity; structural equation model
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Soil enzyme activities under biochar application
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