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Abstract: Biochar-based fertilizers can improve the mineralization of carbon and nitrogen in soil and enhance the soil micro-ecological
environment due to particular physical and chemical properties. It is of great significance to explore the underlying mechanism of
biochar-based fertilizer in the regulation of soil microorganisms and soil enzyme activity to improve soil quality. Field experiments were
conducted to investigate the effects of different biochar-based fertilizer rates [0 (CK2), 0.6 (T1), 0.9 (T2), 1.2 (T3), and 1.5
(T4) t-hm~*Jon soil nutrients, soil enzyme activity, and bacterial community structure. The results showed that with the application
of biochar-based fertilizer, soil bulk density decreased, while the pH value, available P, available K, organic matter content, and the
C/N ratio increased by 0.32%-5. 83%, 14.09% -23.16%, 0% -38.70%, 7.49% - 14. 16%, and 4.06% - 10. 13%, respectively,
compared to that of the CK2 treatment. With increasing rates of biochar-based fertilizer, the enzyme activity first increased and then
decreased. Invertase (INV), urease (URE), catalase (CAT), and neutral phosphatase ( NPH) activity under the application of
biochar-based fertilizer were 63. 73% -166. 37%, 117.52% -174. 03%, 12. 98% -23. 59%, and 60. 84% -119. 71% higher than that of
CK2, respectively. The corresponding bacterial diversity was significantly improved, especially with regard to the increase in the
abundance of growth promoting bacteria, such as Gemmatimonadetes and Proteobacteria, and decreased the abundance of Acidobacteria
and Actinobacteria. The correlation analysis showed that soil C/N ratio was the key factor affecting soil enzyme activity, and there was
a significant positive correlation between soil enzyme activity and bacterial diversity. There were significantly positive correlations
among the activities of the above four soil enzymes and the relative abundance of Gemmatimonadetes (P <0.01) , with CAT being the
key factor affecting the bacterial community structure. This study revealed a relationship between soil enzyme activity and microbial
colonies, which provides a theoretical basis and mechanism for applying biochar to regulate the soil enzyme and micro-ecological
environment.

Key words : bacterial community; biochar; soil enzyme activity; soil microorganisms; action mechanism
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Table 1  Effect of different biochar dosages on the soil material index
pgiH CK1 CK2 T1 T2 T3 T4
pH(1:2.5 H,0) 6.32 +0. 06b 6.34 +0. 06b 6.36 +0.33b 6.71 £0.05a 6.49 +0. 08ab 6.45 +0. 06b
RH /g em ™3 1.36 +0. 26ab 1.49 +0.29a 1.27 0. 22ab 1.22 +0. 34ab 1.12 +0.29b 1.10 0. 08b
MR/ C 26.97 +0.21a 26.32 +0.27be 26.53 0. 32ab 26.3 0. 4be 25.87 +0. 06¢ 26.27 +0. 21be
BRI % 23.22 +4.48a 23.66 +2.45a 23.81 +£2.43a 23.96 £5.47a 26.14 £2.92a 24.08 +4. 12a
1) [RIFVEEE G ARG T8 35 A B8] 22 57 .35 (P <0.05) , [+
x2 FREYRAENTETERSBZM
Table 2 Effect of different biochar dosages on soil nutrients
LN A ] A it
s l_.)‘i@i L.)dl%qil EE| ﬂU:iJ":TI %ﬂll %ﬁi}%l £ )nil C/N
/mg-kg /mg-kg /g kg /g kg /g-kg /g kg
CK1 31. 89b 143.33b 26. 86b 2.11b 19. 32¢ 0.61b 7.32
CK2 42.58a 206. 67ab 30. 86a 2.25a 20. 47b 0. 65b 7.89
T1 48.58a 206. 69ab 33.17a 2.32a 22.45a 0.71a 8.21
T2 52.44a 233.33ab 34.35a 2.34a 21.29ab 0. 74a 8.29
T3 49.90a 286. 67a 35.23a 2.35a 22.17a 0. 74a 8.51
T4 51.46a 246. 67a 34.89%a 2.3%a 22.31a 0.75a 8.69
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