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Abstract: [ Objective JAs a by-product of fruit tree shaping and pruning, pear branches are important biomass resources. The use
of crushed branches for soil mulch under trees is one of the effective ways to utilize waste resources, which is conducive to
increasing soil organic matter and improving soil fertility in pear orchards. [ Method ] In order to assess the effects of short-term
pear branch mulching on soil properties and structure of microbial community, soil samples were collected from five pear
orchards in different latitudes (Bijie City of Guizhou Province, Changli City of Hebei Province, Harbin City of Heilongjiang
Province, Zhijiang City of Hubei Province and Xuchang City of Henan Province) after 1-2 years of mulching. Soil basic
physiochemical characteristics of the soil and the bacterial, fungal and protist communities were detected. [ Result ] Results
showed that the soil organic matter and available phosphorus content were significantly increased in pear branches mulching
treatment in general, and the soil bacterial, fungal and protists community structure also changed significantly. Specifically, the
mulching of pear branches significantly enriched the relative abundance of taxa such as Proteobacteria and Acidobacteria in
bacteria, Basidiomycota in fungi, and Rhizaria and Alveolata in protists. The model prediction accuracy was as high as 94.44%,
and the key species were mainly bacteria, including Acidibacter, Xanthobacteraceae, Nitrosomonadacee and other
microorganisms related to the degradation of organic residues. Soil-available phosphorus content was found to be the main driver
of variations in soil microbial community structure. [ Conclusion ] The study preliminarily assessed the effect of pear tree branch
mulching on soil nutrients and microbiome and excavated potential key microorganisms. The findings can serve as a reference for
managing the health and fertility of orchard soils.

Key words: Pear pruning branches; Mulching; Soil physicochemical properties; Microbial community; Keystone taxa
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1.1 HHEEE

20194E9 A 9 H—9 A 30 H, /0 BIxf E R A"
WHARER S Amiu B r A+ TR, M
FEEWT . SMESS (27°11' N, 105°17' E). fdt
Ei32(39°42'N, 119°5'E ), AR IR VLIG /RIE(45°72' N,

126°57'E ), AT (30°17'N, 114°7'E) Fl g
VFE (33°54' N, 113°42' E), 5 HBIX B0 + e p
PR AN 1 PR o BUR Sh AR5 by 24 i iy 32 6k it
A PR B AE B A S R 2~3 em BU/NEE, H
P TAUMATIRD, 58N 7 500 kg'hm™, B4
BT O AT, BB RRAERR S B, 2 4R
B, 2 4F; MUREE, 2 4R BUL, 14 IF5, 1
Ao DAANTE SRR A 6 IR R AL R R 2
R¥s), BT, B AR A B
PR3 A AN 34T AR SR SR B T R A AL
KE 0~5cm Ml 5~20 cm )2 HHEEETE E XA
TRBE -5 . SREERT e LR R Y, £
REANFELZE LR, R 60 AHFE, BALFE
500 go RAER LHEST N 3 1y, — 10 HIERAFE T80 C
VKA THEHC A1 DNA, Kl + e 4 2540
— 03 FH T B 4200 5E £ 4% NOS -N I NH,, -N &8 ; — 1))
T BRI 5 38 pH ., A HL . A3 %G . sk
B R RN A M

F1 FHELIEEVMER
Table 1 Soil physicochemical properties in peach orchards

i oM EC NH;-N NO;-N AP AK

Site / (gkg!) / (mSm"') / (mgkg™!) / (mgkg™!) / (mgkg™!) / (mgkg™!)
0| 2 v 64.60 7.01 65.68 0.03 1.67 4.13 371.5
[LEA=E 13.09 6.81 48.98 0.06 1.99 52.20 164.9
S T R 42.67 7.21 55.71 0.06 1.60 48.41 559.3
WA T 18.77 6.15 72.28 0.50 2.37 59.09 395.0
IO = 17.70 7.29 102.5 0.02 3.76 45.52 201.1

TE: OM: AHLBT, EC: 2%, NH,-N: BE&%, NO-N: fS%A, AP: AR, AK: 38, T, Note: DBijie City,
Guizhou Province, @ Changli City, Hebei Province, ®Harbin city, Heilongjiang Province, @Zhijiang city, Hubei Province, (3Xuchang

city, Henan Province. OM: Organic matters, EC: Electrical conductivity, NH,-N: Ammonium nitrogen, NO;-N : Nitrate nitrogen,

AP: Available phosphorus, AK: Available potassium. The same below.

1.2 TEEEER

T3 pH FIHIRG A pH iHE (PE-10,
Sartorious, 72[E ); A HLETR FH MG in#—dE 5%
FRAP A VR 5 1 R S A AR A E A H w8l 4
Hri ( Auto Analyzer 3, 78 ) Mz ; + A %R
FHARBE UL A IE ;. T SRR A 1] NH4OAC 12
Pe— I BRI A
1.3 TIEEEEMNE

- R Il R Rl O I v A ) 2 IR

2 IR ( S-UE ) 1 P A I X5 & A REwH e ( S-SC)
TEPERINAF & (Solarbio, Jbxt) HistHi 45,

1.4 11 DNA RENVR ¥ EFilF

Z® PowerSoil DNA #EHURA7] & (Mo Bio,

Carlsbad, CA, X[ ) Ui HHLE L DNA, H
NanoDrop ( ThermoScientific, Wilmington, DE, ES
[ ) #2 DNA (s ( A260/A280 ) FIMkEE . R
5|4%y 515F ( 5'- GTGCCAGCMGCCGCGGTAA -3'")
#1 806R ( 5'-GGACTA CHVGGGTWTCTAAT -3') X
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HRE M ITS XN RAGIH v4_1f (CCAGC
ASCYGCGGTAATWCC ) il TAReukREV3 ( ACTTT
CGTTCTTGATYRA ) XJJ= 444 18S rRNA JE[A
V4 XPEAF PCR P81 f &y 1 Y 1375 14
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1.5 FolahiE

I 1 70 45 SR SR ) UPARSE A v Ak 341 37 7
I FIFH Mothur # 4% UPARSE 4bBH 3453 AY 1t 2
751 Fll ] #8443 25 B 50 ( operational taxonomic unit,
OTU ) KA TIFEHT, BAETIESIR Gu ',
W R JE Gt — 2 7 ) B0 /D I FE S 00 3 i 168
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FAFUTITS OTU 402Kl UNITE BB 54 PE R4 7
RIS 18S rRNA OTU 43254 PR2 Bd % Ho it
AT W A, BRI BIH BN 80%.
1.6 HESH

HETH— MoK R FEREER, R R
4.0.3 ' vegan I THET Bray-Curtis AU
R FE AR AR AT ( principal co-ordinates analysis,
PCoA ); X T IEMUE MR it AT B £ o0 )7
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2 B HERA M . XA R F Microsoft Excel 2013
R 4.0.3 #EfT ANOVA J5 2408, XBH Z Ei%R
( Duncan’s multiple range test, P<0.05) fJ5#7,

2 R 58
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Fig. 1 Effects of pear pruning branches mulching to the physicochemical properties and soil enzyme activities at different soil depths
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Fig. 2 Effects of pear pruning branches mulching to the structure of soil microbial communities ( principal co-ordinates analysis, PCoA )
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Fig. 3 Effects of pear pruning branches mulching on the diversity of soil microbial communities
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Fig. 4 Effects of pear pruning branches mulching on the composition of soil microbial communities at the phyla level ( a. relative abundances of

top 9 bacterial phyla; b. relative abundances of top 8 fungal phyla; c. relative abundances of top 9 protist phyla )
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Fig. 5 Random-forest classification model precisely predicted the keystones in soil microbial communities under pear pruning branches
mulching
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Table 2 Information of the keystones in soil microbial communities under pear pruning branches mulching

e Il B F R (XA )
ot Class Phylum Family/Genus Abundance change ( compared to control )
B_OTU26 Eiile) Proteobacteria Myxococcales 1
B_OTUS9 il Proteobacteria Nitrosomonadaceae 1
B_OTU150 il Proteobacteria Acidibacter 1
B_OTUS0 EiiN) Proteobacteria Xanthobacteraceae 1
B_OTUI12 EiiN) Proteobacteria Nitrosomonadaceae i
B_OTU107 Eiil) Proteobacteria Acidibacter 1
B_OTU34 Eiil) Bacteroidetes Microscillaceae i
F_OTU57 B Ascomycota Gibellulopsis |
B_OTU25 BN Nitrospirae Nitrospira !
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gk
Ik Il BHm FEARA (5XTIEAELE)
oty Class Phylum Family/Genus Abundance change ( compared to control )
B_OTU22 BN Proteobacteria Acidibacter 1
B_OTU100 EiiN) Proteobacteria Haliangium 1
P_OTUI140 JRAEAEY) Opisthokonta Chaetomium 1
B OTU4 BN Proteobacteria No rank i
F_OTU72 LA Ascomycota Phialophora 1
B_OTU127 BN Proteobacteria Altererythrobacter 1
F_OTUS6 L Ascomycota Gibellulopsis !
F_OTUS86 LA Ascomycota Podospora !
F_OTUl EN:) Ascomycota Phialophora il
F_OTU44 B Ascomycota Pyrenochaetopsis ns
P_OTU43 FAEAY Opisthokonta Sordariomycetes 1
F_OTU147 EN:) Ascomycota Gibellulopsis |
F_OTUIL1S EN:) Ascomycota Phialophora 1
P_OTU210 FAEAY Chlorophyta Protosiphon |
B_OTU196 il Actinobacteria Nocardioides !
F OTU228 i) Mucoromycota Mortierella 1
B _OTU33 il Proteobacteria No rank 1
B_OTU99 il Acidobacteria No rank 1
F_OTU38 i) Basidiomycota Coprinopsis ns
B_OTU42 il Proteobacteria Acidibacter 1
B_OTUI126 EiiN) Proteobacteria Myxococcales 1

He T L ons: RN FEEAESEOH D EES T KT K T ZEJCEE %5 . Note: Up-arrow and

down-arrow denote to the relative abundance of microbial taxa under mulching condition was significantly higher or lower than no mulching,

respectively. ns denotes no significance.
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Fig. 6 Redundancy analysis ( RDA ) of the microbial communities and soil physicochemical properties ( a. bacterial community; b. fungal

community; c. protist community )
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Fig. 7 Spearman correlations between soil microbial community ( OTU level ) and physicochemical properties under pear pruning branches

mulching
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