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Abstract: [Objective] The objective is to investigate the effects of different exogenous carbon application(Zea
mays straw and its biochar) on soil ammonia-oxidizing microorganisms and N cycling related enzyme activities
in a subtropical Phyllostachys edulis forest, so as to reveal the biological mechanism of soil nitrification.

[Method] A 1-year field experiment was conducted in a typical subtropical Ph. edulis forest. Three treatments
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were set up: control (no application), straw (5 t- hm ) and biochar (5 t-hm™?). Soil samples were collected at the
3rd and 12th month of the treatment. Quantitative PCR and high-throughput sequencing techniques were used to
analyze the changes in soil ammonia-oxidizing microbial community structure characteristics, enzyme activities
and gross nitrification rate under different treatments. [Result] Straw and its biochar treatment significantly
changed the abundance and community structure of ammonia oxidizing bacteria (AOB) in soil (P<<0.05), but
had no significant effect on the abundance and community structure of ammonia oxidizing archaeca (AOA).
Compared with the control, straw treatment significantly increased the abundance of AOB and the relative
abundance of Nitrosospira, the activities of soil protease and urease, and the gross nitrification rate of soil
(P<<0.05), while biochar treatment had the opposite effect. Correlation analysis showed that AOB abundance
and the relative abundance of its dominant genus Nitrosospira, protease and urease activity were positively
correlated with the content of NHZ-N, NO3-N and water-soluble organic nitrogen (WSON), and the soil gross
nitrification rate. Redundancy analysis revealed that the contents of NH;-N, NO3-N, microbial biomass nitrogen
(MBN) and WSON had a significant impact on the community structure of AOB (P<<0.05). [Conclusion] The
application of straw biochar reduces the contents of soil NH;-N, NO5-N and WSON, as well as soil AOB
abundance and relative abundance of dominant genera, weakens N cycling related enzyme activity, and inhibits
soil nitrification. Compared with direct application of straw, straw biochar is beneficial for reducing soil N,O
emission and soil nitrogen loss in a Ph. edulis forest. [Ch, 6 fig. 1 tab. 57 ref.]
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Figure | Effects of straw and its biochar application on different soil N fractions in a Ph. edulis forest
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Figure 2 Effects of straw and its biochar application on the abundance and diversity index of soil AOA and AOB in a Ph. edulis forest
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Figure 3 Effect of straw and its biochar application on the community composition of soil AOA and AOB at genus level in a Ph. edulis forest
ammonia_oxidising bacteria_ensemble f¥ A1 X} F & (P<<0.05). /=49 i s Ak BE 52 25 B T IV Al Ak I 1 i A
norank p_ammonia_oxidising_bacteria_ensemble # #1 X} & & (P<<0.05), 34/l T norank o environmental
samples_c_Betaproteobacteria FJAHXT B, 7RSS 12 D H , FEAFACIR D 2538 0 T 2 RS 1052 5 A9 AH X
FIE (P<<0.05); M ARy o i A 30 I =55 e AU S0 A £ R 7 Js 19 AL XS R 2 (P<<0.05), FFHS I T norank_c_

Betaproteobacteria £l norank f Nitrosomonadaceae AJFHXTF
XF ORGSR 53 Bt 43805 2 A AR ORI Z R AR DG PEEA T U 00, DRl SR R



6 wOTL A MROR R e 4R 2024 4£2 4 20 H

K & FERER RS 3 H A 124N H, R 43 5 o0 B &0 S A vy TR RV 45 R 38 T I 35 )
(Bl 4A~B); 7EIREHIEE 3 H , 148 NO-N i A= W A 9 e R0 &0 58 Tk 40 o1 B & 177 O B 52 g [R) 1
(P<0.05, & 40), WMiAERKH 12 H, NH-N FKEMER VLR 5w & S 40 E B 95 i) £ 2N+
(P<<0.05, ¥ 4D),

o 340 Lo E124A o B3AA Lo B12AA
U mEEEE o B ER U [CEGRME  MBN NEEECZ T
< < o < ° < °
d s o . S . NORN| = . e
[) L =oooondooo | 7_
2 o 2 WSON_# NH) P, weony < ® e Iio".{\;«so
fa S a * o a > NHAN| D N
e~ NH;-N ~ NO:-N o MBN ~ ~ o
WSON NO;-N °°
~1.0 -1.0 -1.0 -1.0 MBN
-1.0 1.0 -1.0 1.0 -1.0 1.0 =1.0 1.0
RDAI (45.92%) RDAI (27.01%) RDA1 (92.69%) RDALI (91.65%)

O XIE @ FOKFEHT @ FAAFT AN 5
NH;-N. #4&% NOS-N. &% MBN. fUEYED = WSON. KIEHAHLA.
B4 EHAKRLERANFTAFRRENMABLLENE REANESRLH G TR
Figure 4 RDA analysis based on community structure of AOA, AOB and different soil N fractions in a Ph. edulis forest
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Figure 5 Effects of straw and its biochar application on the soil protease activity, urease activity, and gross nitrification rate in a Ph. edulis forest
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Figure 6 Relationships between soil N fractions, AOA and AOB abundance and the relative abundance of their dominant genus, enzyme activity and

gross nitrification rate in a Ph. edulis forest
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