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Abstract: Vermicomposting of manure is an alternative method for processing organic waste, which plays an important role in waste
recycling. In this study, the effect of swine manure and its vermicomposting on wheat growth and soil bacterial communities were
investigated using a high—throughput sequencing technique based on the bacterial 16S rRNA gene in pot experiments. Three treatments,
according to the applied amount of nitrogen (N), were set up as follows: control treatment (CK, no N addition), LF (larval frass
vermicompost through Protaetia brevitarsis larvae, 200 mg - kg™, calculated in N), and SM (swine manure, 200 mg - kg™, calculated in N).
The results showed that soil properties, including total organic carbon (TC) and total nitrogen (TN), dissolved organic carbon and nitrogen
(DOC and DON), NH:—=N, and NO3—=N in the SM and LF treatments were significantly higher than that in the CK treatment (P<0.05),
whereas no significant difference was found between LF and SM treatments. Wheat seedling growth characteristics, including seedling dry
mass and SPAD values, showed similar patterns to the soil properties. Bacterial o —diversity showed no significant difference across all
treatments (P<0.05), while the bacterial community structure in the SM treatment was clearly distinguishable from the others. The relative
abundance of Actinobacteria in LF and SM increased by 2.85 and 1.11 percentage points compared with that in the CK, respectively, while
the Chloroflexi decreased by 1.63 and 1.58 percentage points, respectively. PCoA results explained 12.2% and 11.4% variation for the first
and second axes, respectively, based on the Bray—Curtis matrix of the relative abundance of bacterial ZOTUs. Redundancy analysis showed
that NO;—=N, DOC, DON, TN, TC, and NH:i=N content were the main factors affecting the bacterial community structure in soil. In summary,

vermicomposting can improve crop growth by altering soil nutrients, providing important information for managing organic waste and

assessing its application in agricultural ecosystems.

Keywords: Protaetia brevitarsis larvae; larval frass; vermicomposting; bacterial diversity; wheat seedling
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Table 1 Soil properties in different treatments

Qb HE Treatment pH TC/(g-kg™) TN/(g-kg’)  NHi-N/(mg-kg')  NO:-N/(mg-kg')  DOC/(mg-kg') DON/(mg-kg™)
CK 8.07+0.04b 25.97+0.62b 0.91+0.02b 0.10+0.03b 2.01+0.40b 52.53+1.87¢ 6.34+0.61b
LF 8.25+0.69a 26.83+0.18a 1.05+0.01a 0.43+0.04a 3.98+0.58a 70.06+0.72a 9.65+0.61a
SM 8.21+0.03a 27.00+0.25a 1.06+0.01a 0.45+0.14a 4.56+0.56a 67.52+0.67h 10.50+0.46a

TE : R NG FRE 3R AL BRI 22 57 2 35 (P<0.05) .
Note: Different lowercase letters in the same column indicate significant difference among treatments at P<0.05.
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Different lowercase letters indicate significant differences among treatments at the same leaf stage (P<0.05)
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Figure 1 Wheat growth characteristics in different treatments
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Figure 3 Redundancy analysis(RDA) of soil bacterial community

structure and soil properties
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3.1 AEAVAEAEN/NE ERKINFIEF R R0
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HER) SR OB B R SR AR L ] ik
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L SPAD {EL) H38 0, LG FH 25 480 4 26 15 th 2 i3k
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Table 2 Pearson correlation analysis of wheat seedling growth characteristics and soil properties

1 KAGHF Indicator pH TC TN NHi-N NO:-N DOC DON
11 T Bttt Seedling dry mass 0.583* 0.554 0.796 0852 0.547%% 0.717%% 0.696*
iR L Seedling C/N -0.878%* -0.756%* -0.936%* -0.829%* -0.969%* -0.924%+* -0.961%*
-4 2 SPAD 0.723%%* 0.497 0.77 1%+ 0.730%* 0782 0.739%* 0.750%*
15 Plant height 0.419 0.613* 0.522 0.485 0.671% 0.438 0.628*
NI Leaf areas 0.008 -0.052 0.049 0.064 0.069 -0.009 0.003
A F % Nitrogen efficiency 0.809%* 0.769%* 0.964%* 0.919%+ 0.901%* 0.896%* 0.958%+

TE o FIRTE 0.0 K- (CBUR ) b A5G 5 #3R7E 0.05 K- Ol ) ER#FME. Tl

Note: ** indicate significant correlation at 0.01 level (bilateral ) ; * indicate significant correlation at 0.05 level (bilateral ). The same below.
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Table 3 Pearson correlation analysis among the relative abundance of most significant bacterial phyla and soil properties

I'] Phyla pH TC TN NHi-N NO;-N DOC DON
JEEER ] Firmicutes 0.653* 0.696* 0.716%* 0.642* 0.796* 0.761%* 0.792%
PIFFE ] Bacteroidetes 0.407 0.608* 0.641%* 0.614* 0.780% 0.522 0.755%

LR GG ] Nitrospirae 0.762%+%* 0.726%* 0.670%* 0.574 0.707* 0.756%* 0.725%%*

R4 NEHYETRESTERRRAREESEMZ BN ZTE RS

Table 4 Multiple regression analysis of soil properties, bacterial community structure and wheat seedling dry mass

[HZ5 & Dependent variable AR it Independent variable r R P

i Tt i Seedling dry mass pH . TC NO-N NHi-N 4 18 74 £ 50 2 B B 2 A 0.943 0.889 0.027
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