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Abstract:  Objective This study aimed to illustrate the impacts of different tillage practices on chitin degrading microbial

communities and chitinase activity in farmland black soil, and to explore the main environmental factors in driving a change in
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chitin degrading microbial communities and chitinase activity. Method Based on the long-term positioning platform of different
tillage practices in black soil and the combination of fluorescence quantification and high throughput sequencing technology, this
research intends to study the effects of long-term different tillage practices (Conventional tillage, No-tillage, Sub-soiling tillage,
Moldboard plowing tillage) on chitin degrading bacteria harboring chid gene abundance, microbial communities and chitinase
activity in 0 - 40 cm soil layers. Result Results showed that no-tillage increased chid gene abundance in the 0 - 20 cm soil layer.
Lower chid gene abundance, alpha diversity and proteobacteria relative abundance, and higher actinobacteria relative abundance
in the 20 - 40 cm soil layer of no-tillage than other tillage practices. The abundance of chid gene and microbial community
structure was significantly affected by soil pH, mean weight diameter and nutrients. Compared with conventional tillage, the
chitinase activity increased in 0 - 20 cm soil layer under no-tillage, and the chitinase activity was enhanced in 0 - 40 cm soil layer
under sub-soiling tillage and moldboard plowing tillage. The simulation result of the structural equation modeling showed that

chitinase activity was directly affected by the tillage practice, soil depth, mean weight diameter, organic carbon, total nitrogen,

total phosphorus, chid gene abundance, and actinobacteria relative abundance. Conclusion These results provide a theoretical

basis for understanding the effect of different tillage practices on soil chitin degradation in black soil areas.

Key words: Tillage practices; Chitin degrading microorganism; chid gene; Chitinase activity; Black soil
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F1 AEHAEFEIE 0~40 cm T EBLER
Table 1 Soil physicochemical properties of 0~40 cm soil layer under different tillage practices
IR EE b P BD/ MWD/ SOC/ TN/ TP/ AN/ AP/
pH

Soil depth Treatment (grem™) mm (gkg!) (gkg') (gkeg') (mgkeg') (mgkg')
CT 5.48 1.36 0.98 13.31 1.51 0.54 135.6 24.69
NT 5.45 1.43 1.19 17.10 1.49 0.58 141.2 31.83

0~20 cm
ST 5.15 1.30 1.17 14.52 1.64 0.48 158.7 19.95
MP 5.48 1.32 1.06 15.55 1.48 0.55 135.1 27.17
CT 5.96 1.56 1.01 7.67 0.94 0.37 83.2 3.98
NT 6.31 1.55 1.04 6.72 0.76 0.32 64.6 3.59

20~40 cm
ST 5.67 1.44 1.05 9.21 1.21 0.42 106.7 8.44
MP 6.13 1.43 1.06 15.13 1.08 0.43 99.7 6.17

. CT, K#EZE; NT, #fk; ST, MEKEN; MP, ##f; BD, LA H; MWD, V¥ EEER; SOC, HIEAAHEK; TN,
2% TP, &WF; AN, A% ; AP, F#k. FF. Note: CT, conventional tillage; NT, no-tillage; ST, sub-soiling tillage; MP,
moldboard plowing tillage; BD, soil bulk density; MWD, mean weight diameter; SOC, soil organic carbon; TN, total nitrogen; TP,

total phosphorus; AN, available nitrogen; AP, available phosphorus. The same below.
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Fig. 1 Gene abundance of chiA in different tillage practices
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microbial community for chitin-degrading bacteria
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F2 TEBUMHRS chid MENS HIEERAEXYE

Table 2 Pearson correlation of soil physicochemical properties and chi4 microbial diversity index

Ei=2 chid FEP F & Chaol F- % FE1E %L Shannon ZHEIEFR4L p 2R
Index chiA gene abundance Chaol richness index Shannon diversity index B-diversity
BD —-0.159 -0.210 -0.256 0.808**
MWD 0.701%** 0.342 -0.292 -0.168
SOC 0.599%* 0.138 0.248 —0.800%**

N 0.443%* 0.138 0.167 —0.731%*
TP 0.505* -0.115 0.194 —0.747**
AN 0.493* 0.131 0.170 —0.728%*
AP 0.498%* —-0.163 —0.032 —0.725%*
pH —0.481* —0.153 —-0.167 0.661**

**, P<0.01; *, P<0.05.

0~20 20~40 cm
2) em 0100 NT20 ST20

75.20

Order - | 56.40

= |37.60

FAXTFHE Relative abundance/%

18.80

0.000

CT NT ST MP CT NT ST MP
AbFR Treatment

@ : Phylum, Class, Order, Family, Genus Z35IRFEITAKF. HKF-. HAKF-. BOKFE . J@KF; Acti JEZRHEI], Prot ZAIEH
], Beta 7B, Gamm vy ZBIEHEHN, Micr /NAMEH, Stre R H H, Burk AR E/RKEREH, Pseu 5 KKK H, Neis %%
BWH, Xant EHREEH, Micro /NAMEE}L, Strep #ER HFF, Pseud i RIKIHFL, Chrom TR, Xanth EHEEFEL, Actin
W sl e & |, Strept 585 )& , Amycol $I LA R & o T [A] . Note: Acti, Actinobacteria; Prot, Proteobacteria; Beta, Betaproteobacteria;
Gamm, Gammaproteobacteria; Micr, Micromonosporales; Stre, Streptomycetales; Burk, Burkholderiales; Pseu, Pseudonocardiales;
Neis, Neisseriales; Xant, Xanthomonadales; Micro, Micromonosporaceae; Strep, Streptomycetaceae; Pseud, Pseudonocardiaceae;
Chrom, Chromobacteriaceae; Xanth, Xanthomonadaceae; Actin, Actinoplanes; Strept, Streptomyces; Amycol Amycolatopsis. The same
below.

B 4 REBHERGET 2L T REEE R4 N (a) A1 ASV/OTU FRE (b)

Fig. 4 Microbial community (a) and venn diagram (b ) of chitin-degrading bacteria under different tillage practices
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