# 7 KA FAR Journal of Southern Agriculture  2026,57(6):1910-1920
ISSN 2095-1191; CODEN NNXAAB

http://nfnyxb.xml-journal.net

DOI:10.3969/}.issn.2095-1191.2026.06.025

FHEHERE AN R AT B RRx 15
BIMEPEIFORIE R 2 AR PR 5500

RER', ERE, & F°, HEMD, BB, R

(C EfmERFHEENFEARREFER, L 2013065 2 LT RAF A SRR PH LI, L 201403;
PRARATIR R B EHER LG EARS T E LT, EiE 201403)

FEE [ B9 18T AS [R50 R 5 XA AR o S8 B A S RN A B 2R 1 (4 2, A S Ak i AR 1 3 sl
RV AT 552 A R SR AL SR [ D71 ] LA FHAEARA AR bR M BT 0 42, 15 1 3 Ab B« i+ TR B A 1E— 2k i+
F4RE 5 (DRANG) 5 IR BS 5/ — 2K R+ 1 A2 5 (DRAPA) A L IR B+ 1 9R A 35 (DTHNG) o 38 53 I 5 -3
FLAb A A 3 0, 0TS [ A Rt T b el AR o SR AN B R B AR A 1, B T O e T o [ 45 5 | 35
FRALME B0 M 45 5 s , S DTHNGARFEAH H , DRANGAL B ] i 2548 75 38 pH M B8 i S0 R A AL & 4 (P<0.05, F
[\]) , B AR SR AT & 1k ; 5 DRANGANEAH L , DR+PAKN I Y 4 38EpH | L 538 L M Wi R A HIL & 1k 1
SRR, AN S R AN RIS AT 4 SR R, 5 DT+NGAR BAH F , DRANG AL B A4 LA 4 1] (Bacte-
roidota) . J& 1 T[] (Crenarchaeota) . [ #T 1# | ] (Latescibacterota) . NB1-j Fl il fk. 12 i€ & | ] ( Nitrospirota ) AH X} = & #47 5
I i 35 (P<0.01) Tt ; 5 DR+NGALFIAH L , DRAPALLFRAY L I 1] (Actinobacteriota) B 1 1] ( Desulfobac-
terota) \JERE [ | ] (Firmicutes ) F14% 25 14 ] (Chloroflexi) FHXT = B 34 £ i 25 sl b (2% (P<0.01) BTt AR[RIANEE T 145
WEE AR B B35 5, SDT+NGAN AT [, DRANGAL 31 ACE FIChaot§ 804351 F T17.30%F16.90% , Simpson
FREOW .3 T144.09% (P<0.001) , Shannonti £ i i 3 T F#2.27% (P<0.001) ; 55 DR+NG AL BEAH Lt , DR+PA ik B
1Y ACE . Chao Fll Shannon#& £ 43 5 # .3 I F+13.50% . 13.30%H12.80% (P<0.001 ) , Simpson 5 £ #l i 2 F [425.68%
(P<0.001). IhHETIMIEE S Wom , AK ARG FEAE AL B AP 2 52w ik ZAG PR AR DI BE , S DT+NGAL FEAR L , DRANG4b
PR TEAE H (Nitrification ) DI BE R AH XS = BB 5 242 55 103.6% (P<0.01) ; 5 DR+NGAM AR LY, DRAPALM R fLRE R
## (Chemoheterotrophy ) . A A AL HE S+ 75 (Aerobic chemoheterotrophy ) Fl [ % /F i (Nitrogen fixation ) ZHHE [ AH X} 3= &
A3 I 2 1R 17.3% . 22.0%F188.3% (P<0.01) . [ 2518 1R BHG 40 1E —Z K R 4h & 1 1 AL HL A B AT e Mk el + s 2
AR, AR ) A K SR I BRAR A Rl A WA B , A 40 1 SR A R B — VB ELA T A 28 Bl RO, 72 ikl

T T R
KR PR ; TR AR, RBREHE; RS REE
FE 52 S :S662.1 XEFRRRS : A X EHRE:2095-1191(2026)06-1910-11

Effects of different improvement measures on physicochemical
properties and bacterial diversity of rhizosphere soil in
replanted peach orchard

HOU Jia-jun'?, WANG Qing-feng*’, LING Yun', CHU Chang-bin*"*,
ZHAO Zheng*’, WU Shu-hang®*

('College of Oceanography and Ecological Science, Shanghai Ocean University, Shanghai 201306, China;
*Eco-environmental Protection Research Institute, Shanghai Academy of Agricultural Sciences, Shanghai 201403,
China; *Key Laboratory of Low-Carbon Green Agriculture in Southeastern China, Ministry of Agriculture and Rural

Affairs, Shanghai 201403, China)

Yris HHA:2025-11-10

E£WH : RigmRZR AR H (23N61900200) 5 F i A bR B bk A B -l (ARl 51 2022-004)

BIE1ER : % = (1978-) , https://orcid.org/0009-0001-9637-4095 , T+, @I #Z , =2 NFE R AN TR 5 1% K AL 33 K gl AL I FH A 5%
TAE , E-mail : yling@shou.edu.cn; % 3 (1970-) , https://orcid.org/0000-0002-3669-1312, 181, BF 5% 51 , = E N FAEY)
BIEPLY  SARE IRBE L Y 2E B LR FIATFSE TAE , E-mail : wushuhang88@163.com

F—1EE R (2001-) , https://orcid.org/0009-0007-0116-388X , A 57 5 [ Ay FEAE [ 65 + 325 52 , E-mail : m230551337@st.shou.
edu.cn



64

FARARS . FALAE R R 2R A6 5T AR FR L3RG i Ao 2 B % AR 0038

Abstract: [ Objective ] This study aimed to analyze the effects of different improvement measures on physicochemical
properties and bacterial diversity of peach rhizosphere soil, providing theoretical basis for peach continuous crop obstacle
alleviation and sustainable development of peach cultivation. [ Method ] Replanted peach rhizosphere soil was used as the
research object. Three treatments were established: deep tillage of original soil followed by rice rotation + natural grass
(DR+NG), deep tillage of original soil followed by rice rotation + alfalfa grass (DR+PA), and deep tillage of original
soil + natural grass (DT+NG). Soil physicochemical property determination and high-throughput sequencing were used to
analyze the composition and diversity of bacterial communities of rhizosphere soil in peach orchard under different im-
provement measures, and function prediction was performed. [Result] The analysis results of soil physicochemical pro-
perty showed that, compared with the DT+NG treatment, the DR+NG treatment significantly increased soil pH, alkali-
hydrolyzable nitrogen, and organic matter content (P<0.05, same below) , and significantly decreased electrical conduc-
tivity and available potassium content. Compared with the DR+NG treatment, the DR+PA treatment significantly
decreased soil pH, electrical conductivity, alkali-hydrolyzable nitrogen content, and organic matter content while signifi-
cantly increased available potassium content. Bacterial community analysis showed that, compared with the DT+NG treat-
ment, the relative abundance of Bacteroidota, Crenarchaeota, Latescibacterota, NB1-j, and Nitrospirota significantly or
extremely significantly (P<0.01) increased; compared with the DR+NG treatment, the relative abundance of Actinobacte-
riota, Desulfobacterota, Firmicutes, and Chloroflexi significantly or extremely significantly (P<0.01) increased. Soil
microbial diversity showed significant differences among treatments. Compared with the DT+NG treatment, the ACE and
Chao indexes under the DR+NG treatment increased by 7.30% and 6.90% respectively, the Simpson index extremely
significantly increased by 44.09% ( P<0.001) , and the Shannon index extremely significantly decreased by 2.27%
( P<0.001) ; compared with the DR+NG treatment, the ACE, Chao, and Shannon indexes under the DR+PA treat-
ment extremely significantly increased by 13.50%, 13.30%, and 2.80% (P<0.001) respectively, and the Simpson in-
dex extremely significantly decreased by 25.68% (P<0.001). Function prediction results showed that rice rotation and
grass treatments significantly affected carbon and nitrogen cycling-related functions, and compared with the DT+NG treat-
ment, relative abundance of nitrification function under the DR+NG treatment extremely significantly increased by
103.6% (P<0.01) ; compared with the DR+NG treatment, relative abundance of chemoheterotrophy, aerobic chemohet-
erotrophy, and nitrogen fixation functions under the DR+PA treatment extremely significantly increased by 17.3%,
22.0%, and 88.3% respectively (P<0.01). [ Conclusion]Deep tillage followed by rice rotation combined with alfalfa grass
treatment can improve soil physicochemical properties and provide an ideal microbial environment for early peach growth.
Compared with conventional natural grass and deep tillage alone, it shows better comprehensive improvement effects and
can be applied in the renewal of old peach orchards.
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W1 R, 3R R, DR+PA AL B AY + 3 5L
SR, DRANG A HE Ay + 58 52 55814 , DT+NG Ab 3
B3 S e 5 DT+NG A HAH e, DRANG A4b 33
() 1 4 pH 1 45 55 0.42(P<0.05, T [\]) , i fife & il

F1 TEAMETHERLER

AL 530 2 1 R 113.30% F181.50% , {HHL
TR T B RN, 5 DRNG AbEEAH
Ft , DR+PA Ab B (1) 43 pH B Z FEAK 0.71, HL 5% 0
i A AN HILT & 34 Wl 2 AT, O 5 0 AR
B AR ARSI T 225 A8 .3 (P>0.05,
ENGRE

Table 1  Soil physicochemical properties under different treatments

P pH AR (pS/em) B SR (mg/kg)  BEAEAS R (mgkg) AR (mg/kg) HHUSTE (%)

Treatment Electrical Available potassium Alkali-hydrolyzable Available phosphorus Organic matter
conductivity content nitrogen content content content

DR+NG 7.44+0.04a 197.90+7.53b 278.67+9.61¢ 66.50+1.50a 83.934+4.43 2.65+0.07a

DR+PA 6.73+0.05¢ 130.17+6.60c 311.00+10.15b 59.50+2.50b 77.07+7.00 2.55+0.05b

DT+NG 7.02+0.04b 404.67+7.02a 543.00+14.11a 31.17+1.04¢ 74.13£2.01 1.46+0.02¢

[FIZVECHR 5 AN )/ NG - B3R 22 53 . 35 (P<0.05)

Different lowercase letters in the same column indicated significant difference (P<0.05)

2.2 AREGETHM TIEAREEEEER

e 1 R, 3 fh R A AR 1332 F, DR+
NG Ab PR 1) 1 BEREAT 28 308 F, DR+PA Zb Y +
MR AN R 440 Fh, DT+NG b B 1) 1 e 40
3337 F . Hid, DR+NG HI DR+PA kb B () + 3 4t
Y0 N 265 B, DRANG 1 DT+NG Ab B fit +- 32 3
B 4B A 140 Fl, DR+PA F1 DT+NG AL FEfY + 34
E N 259 Fh o 4SRRI AN E AL FE T Y 1 A0 B
B HAT — e AH R

TET 153 287KF b R R BE R () = 2R 345 A
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29.9% : FR M AFF 1] (Acidobacteriota) £ BT ]
(Actinobacteriota) FIJEEE ] (Firmicutes) , 2331 5 ffr
Y 11.8%~12.9%.6.4%~11.1% 1 6.9%~9.3%,
FEJB 2K b AR AL BT - S9EAR B 41 1 A AF X
FoJE 22 /N H DT+NG AL FRAR PR -+ 58 Fp s [ AT

DR+NG DR+PA

DT+NG

E1 AELGETHRH T IENARERESEE
Venn diagram of bacterial communities of peach soil
under different treatments

Fig. 1

W J& (Steroidobacter) 1 2 {1 1 J& (Bacillus ) B #
X = BE i 3415 T DR+NG 1 DR+PA Kb FE

AR AR PR A S 20 R R Vi A A W I 25 5
W 3-A iR, 5 DT+NG ZbEEAH H , DR+NG 4B AY
fUFFEE ] (Bacteroidota) R B[] (Crenarchaeota) |
FEAT T ] (Latescibacterota ) FlI NB 1-j A X = B 43551 #
W FTF45.3%.102.3%.94.5% F11395.9%(P<0.01) ,
fii £k 12 J5€ 14 1] (Nitrospirota) A X} = B I & - F+
31.2%; BT ] 525 BT ] (Chloroflexi) |, 2f HLJf [
["] (Gemmatimonadota) Fl Jlii % i '] (Desulfobacte-
rota ) FHXT = BE 4351 ik 25 [ 42.9% .46.8% .34.9%
F147.0%(P<0.01) , K ER B ] (Myxococcota ) A X} 3=
B ¥ N5 22.8%, H0E 3-B iR, 5 DR+NG &b 3
FH LY , DR+PA Ab P (14 JEERE B T N8 B T AR X 2 B
Ay EE b T 25.5% F 17.5%, JiC2k i 1 1A s i 1]
AN E 7 I 238 TF47.1% F1222.2%(P<0.01) 5
PUFFEE T IR BT AR IR E T A T
(Entotheonellaeota ) Fll NB1-j #HXJ 3= B 43 5l 4% & 2
[ 26.5% . 56.3% . 24.2% . 63.5% £l 57.4% (P<0.01) ,
Bdellovibrionota A%} = & i # T % 17.9%.
2.3 ARELETHN L EMEMSHEEITER

W 4 7R, AN [A] Ab B 25 ] B 55 s A Bk A AR B
YT ) 26, 5 DTHNG ZEFEAH H , DR+NG Ab B
) ACE F1 Chao $5%k43- 71 b7+ 7.30% #116.90% , Simp-
son & ¥t i & I F| 44.09% (P<0.001) , Shannon $5
B 2 TR 2.27%(P<0.001) . 5 DR+NG &b FEAH
[t , DR+PA 4bFi ) ACE . Chao Fl Shannon 5053 5l
.3 ETF13.50%.13.30% F12.80% (P<0.001) , Simp-
son FEEUML 5 & T [ 25.68% (P<0.001) . 455317,
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Fig. 2 Bacterial species distribution at phylum (A) level and genus (B) level in peach soil under different treatments
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Fig. 3 Validation results of intergroup difference of soil bacterial communities at phylum level

FRRNETILE (P<0.05) ¥R E T E (P<0.01) . K7
* indicated significant difference (P<0.05),and ** indicated extremely significant difference (P<0.01). The same was applied in Fig. 7
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Fig. 4 Alpha diversity index of peach soil bacteria under different treatments
TR T (P<0.001)

##* indicated extremely significant difference (P<0.001)
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