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Abstract: [Objective] The objective is to investigate the short-term effects of organic fertilizer, soil

conditioner and their application rates on the soil bacterial communities in the soil of open-field vegetables.
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[Method] A field experiment was conducted in 2023 at the Liiyuan Vegetable Base in Lin’ an District,
Hangzhou City, Zhejiang Province, using a two-factor randomized block design with 3 replications per
treatment. The study examined the effects of three organic fertilizer application levels, namely no organic
fertilizer (NOF), low organic fertilizer (4.50 t-hm™, LOF), and high organic fertilizer (7.50 t-hm™, HOF), on
the soil nutrient contents and bacterial community structure of open-field vegetables (Solanum melongena)
under 3 conditions: no conditioner (NSC), low conditioner (0.75 t-hm™, LSC), and high conditioner (1.50
t-hm™, HSC). [Result] The increase in soil conditioner application rate significantly increased soil pH and
the contents of available potassium, available phosphorus, and organic matter (P<<0.05). The increase in the
application rate of organic fertilizer increased soil organic matter content, but significantly decreased available
phosphorus content (P<<0.05). Different fertilization treatments had no significant effect on the a-diversity of
the soil bacterial community. LOF treatment significantly increased the relative abundance of Firmicutes and
Thermoproteota under HSC treatment mode (P<< 0.05). Under NOF treatment, LSC treatment significantly
increased the relative abundance of Kouleothrix. Correlation analysis showed that the relative abundance of
Actinobacteriota, Proteobacteria and Firmicutes was significantly positively correlated with soil pH and soil
available phosphorus content (P<<0.05), while Myxococcota was significantly positively correlated with soil
available nitrogen, total nitrogen and cation exchange capacity (P<< 0.05). Soil available phosphorus, alkali
hydrolyzed nitrogen, total nitrogen and soil cation exchange capacity were the main environmental factors
affecting the bacterial community structure. Co-occurrence network analysis indicated that the application of
both soil conditioner and organic fertilizer altered the co-occurrence network patterns of soil bacterial, while
HSC and HOF treatments increased the complexity of the bacterial co-occurrence network. [Conclusion] The
1.50 t-hm ? high conditioner treatment can improve the nutrient supply level, optimize the bacterial community
structure, and enhance the soil health. The combined application of high conditioning agent and low organic
fertilizer yields the best results. High organic fertilizer treatment is more beneficial to the health of soil used for
eggplant cultivation. [Ch, 6 fig. 4 tab. 34 ref.]
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T§ 4L F Illumina NovaSeq “F- & X I 77 A 4% 52 it A i 00 )3 o )5 51 4b B8 B Bt {5 Bl QIIME2 Kk 4 1 iy
DADA2 X T JE 46 75 (input) KA T B & 42 1 (filtered) . <M (denoised). 4% (merged) M Z:iix
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MITIKERF, FRXTEBERT 10 LA SSBF L &R A 1] ZBJER] . BRATEAT] Acidobacteriota, ZR25E [ ]
Chloroflexota, JEBER ] Firmicutes. %5 [ ] Myxococcota, % i [# ] Gemmatimonadota . i BT 51
Desulfobacterota, #ZJE [ ] Thermoproteota Al F! JE & 5 4[] Methylomirabilota 55, S 31 AH X} 4= B 15 5|
HEVR AR FEERY 85% L I (B 1A) . W IRV IE W 1T 1S GEHE, AT 2B 439002 20.27%~29.13%
1 21.80%~26.40% . TEAFRACALEET , WCZRWRITT ., BRATIRITT . JSEERTT ., PURIE R TR 3 52 1]
HAEXT AR 2 25 5 (P<<0.05). TEm BRI, (A MUEAL IR 1 S8 RE T T TR IR B )
ARG B2 I 2 v T HAb AR B (P<<0.05).

F 1B AT S [ A Ak B R A 3458 IR O GWIC2_73_18. R 2T JB Kouleothrix . A4 L EK )&
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Table 1  Soil chemical properties and nutrient contents under different treatments
e - ﬁ?&’fﬂl /1 ﬁiﬁlﬁ?&/l it CZFE/1 ﬁffﬂ)iﬁl/ ﬁ”:f?(i FHES 758 }%E/
(mg-kg™) (mg-kg™) (mg-kg™) (g-kg™) (g-kg™) (cmol-g™)
NOF 6.80+0.03 Cb  376.00+20.21 Ba 30.21£2.26 Aa 135.35+15.04 Aa 32.08+1.97 ABab 1.79+0.19 Aa  6.19+0.70 Aa
NSC LOF 6.75+0.01 Ab  417.00+10.39 Aa  16.10+1.77 Ab  115.30+5.01 Aa  29.31£0.41 Cb 1.54+0.25 Aa  5.54+1.05 Aa
HOF 7.07+0.08 Aa  426.67+44.74 Aa  13.83+1.48 Bb 110.28+5.01 Aa  34.55£1.05 Ba 1.67£0.06 Aa  5.43+0.03 Ba
NOF 7.09+0.05 Ba  336.33£11.79 Bb 21.76+0.41 Ba 105.27+8.68 Aa  28.94+0.22 Bb 1.63+0.09 Aa  6.33£0.12 Aa
LSC LOF 6.87+0.12 Aa  513.00+11.93 Aa 22.00+2.70 Aa 125.32+5.01 Aa  36.95£0.42 Aa 1.77£0.05 Aa  5.93+0.49 Aa
HOF 6.89+0.15 Aa  494.33+47.01 Aa 21.53+2.69 Ba 115.30+5.01 Aa  38.92+1.14 Aa 1.73+£0.10 Aa  5.68+0.41 Ba
NOF 7.42+0.11 Aa  737.00+17.90 Aa 36.24+2.50 Aa  130.34+13.26 Aa 34.98+1.83 Aa 1.83£0.12 Aa  6.35+1.28 Aa
HSC LOF 7.12+0.14 Aa  455.00+47.92 Ab  20.59+4.59 Aa  110.28+5.01 Aa  32.19+0.88 Ba 1.75£0.12 Aa  6.38+0.44 Aa
HOF 7.21£0.12 Aa  539.33£39.57 Ab  33.93+£2.63 Aa 125.32+10.03 Aa 36.42+0.29 ABa  1.70+0.04 Aa  7.56+0.37 Aa
SC Hokok ook ook ns ok ns ns
OF ns ns HxE ns HkK ns ns
SCxOF ns HxK ok ns *rK ns ns
YL R AR . AR RS F R R A R A WU T s 2 fF T, S [ 98 B0 5 P o A B ) 22 5 35 (P<<0.05); A

] /NG 5 3 s A AR TR) - 9 8 B0 P R A5 E T, S TR MLAE At P b B 22 57 B3 (P<<0.05), ** | *** 53 JI FIR 8
0.01 10.001 /K 24572 35 ns F/R A 225 . NSC. A HBER]; LSC. IRJAMGTIALEE; HSC. mEBFILLEE, NOF. A~
A UL ; LOF. (R HLALALEE; HOF. S HLIBAL B, SCAHLIEALEL; OF. A HLALALHE,

®2 AELETREFEESHFEELY

Table 2 Diversity index of soil bacterial communities under different treatments

AbFR Shannonf§ 4§ Chao 14841 Qb PR Shannon§ 4 Chao 184X
NOF 10.474+0.34 Aa 3446.10+£702.30 Aa NOF 10.71+0.17 Aa 3709.75+£545.85 Aa
NSC LOF 11.04+0.10 Aa 4808.17+159.99 Aa HSC LOF 10.87+0.11 Aa 4531.79£191.07 Aa
HOF 10.97+0.08 Aa 4828.16£173.94 Aa HOF 10.87+0.05 Aa 4325.87+269.98 Aa
NOF 10.91+0.19 Aa 4200.94+642.55 Aa SC ns ns
LSC LOF 10.9740.04 Aa 4655.27+99.18 Aa OF ns *
HOF 10.90+0.08 Aa 4618.17+89.10 Aa SCxOF ns ns

VLI . B R P ebrifE 2 . RIRRS FRE R R ARG MU R 2 A, ASTR] R B bl FH A P ) 25 5 3% (P<<0.05); AR
[F) /NG A F R A [F) 3 R R AR A B A 1 T, AS TR AU e FH A P R) 22 57 (B 3% (P<<0.05), *FI/RTE 0.05 K- L2255
WE; ns FRBEAZES . NSC. AR BN ; LSC. LML ; HSC. miHBFI b3 . NOF. N HLAL; LOF. iLH
HUIEALFE; HOF. mANUIEALHE, SCANUIBALHE; OF. AHLIBALER,

Nitrosocosmicus . ¥R BEFT & Sphingomicrobium . VBCGO1, JABFSMO1 ., HJEATHE Methyloceanibacter .
Iy AHFT 1 8 Mycobacterium . 5. # & Gaiella #1 WYBLO1 %5, HAF LA GWC2 73 18 X /R, M
1.48%~2.94%, Hrh &2 Wi m . WHASILERE B . JABFSMO1 . 43k AT i Jm F1 55 3 1 & 76 A [a] it AR A 3R
B2 5 (P<0.05), FEAMEAPUALAIETS , s 3850 b 2 0 25 52 & T 0 BOFT TR JE 9 A X S
(P<0.05),
232 wW@EKFHAL LEBERAXESH R Pearson FHIEME TR HHEMEE N T 5 40 A
RS T IKCE RS T e Z [ A AR e (B 2A) . S5 . 38 pH A0 I it o450 5 TR RE B 1T AR X
JiE 5L 3 AE 56 (P<<0.05), 5T B 1] KA X =2 B 02 i 35 A 6 (P<<0.05). 300 HIL B b 20 H0 5k
R VR RE D T A AR 32 B 2 10 3 A OC (P<<0.05).

A 2B A, IR TR S TABFSMO1 Al 5s WV 5 Js A AR 32 B 52 e 3 IEAH G (P<<0.05), 5
A AR B R AT B S AR = B A 2 R O (P<<0.05).  HHEA PR R 50 S R 4 s Al 30
T J AT 2 B A2 I 3 AR G (P<<0.05),
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Figure 1 Community composition of soil bacteria at the phylum (A) and genus (B) level under different treatments
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Figure 2 Correlation analysis of soil physicochemical properties with the dominant bacterial phyla (A) and genera (B)
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ST Bray-Curtis F5 55 (%) - JEA0 R v AF B2 B 2 4EAR 0 Bl RS B - S [ 080 3850 it FH) 0 200 o A 7
ZEH) BA WE R (P<<0.05), HAP R REBEA] (R=0.11, P=0.007) AUEIHHEH] 43 (R=0.24, P=0.011) 5
VR B 2 R AEAE S 25 R, TN T Ak B S A R b B 2 ) 22 AN 3 (1] 3A) . AN R HILAE it
X IR R R P A5 A A W (18] 3B),

BN R MR AR 3T 5 i) - 40 B PR V% 25 4 I R B8 AT 0 AR T (181 4) 25 SRR . R [RJH B
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Figure 5 Soil bacteria co-occurrence networks under different application rates of conditioner agents
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