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ABSTRACT: The work aims to explore the composition of microbial flora attached to the peach fruits of different varie-
ties in Guizhou (a province in China). Taking Zhenyuan red peach, Yanhong peach and Yuping yellow peach as test ma-
terials, high-throughput sequencing technology was used to analyze the microbial diversity of different peach varieties in
Guizhou. The results showed that the main dominant bacterial genera of red peach were Pantoea, Sphingomonas and
Pseudomonas, and the dominant fungal genera were Cladosporium, Alternaria and Aspergillus; The dominant bacterial
genera of the brilliant red peach are Bacteroides, Blautia and Methylobacterium, the dominant fungal genera are Monili-
nia, Cladosporium and Alternaria; The dominant bacterial genera of the yellow peach are Methylobacterium, Sphingo-
monas and Corynebacterium, and the dominant fungi are Cladosporium, Monilinia and Alternaria. In addition, a diversity
analysis showed that the fungal diversity of red peach was the highest, and followed by yellow peach, B diversity analysis

showed that there were significant differences in the community composition of different peach varieties, while the com-
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munity composition of yellow peach and red peach was more similar. This study preliminarily defined the microbial di-

versity of different peach fruits in Guizhou and provided a theoretical basis for green production, storage and preservation

of different peach fruits.
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1.1 #H
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Ha 2T Bk SRR N S BRATRE . BEAL AR 2T Bk (i
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1Y) DNA £ B2 F B FH Bh s W 6 e L UK 7 5 ) DNA
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PCR ¥, 407 L 16SV4 X514 ( 515F Fil 806R ) ik
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2.1 HmillFHiESH

B2 1 A, JRRTHIEREA 94 076~109 214
2k, o R UK OB O A S A0 R 45 A1 5
992 893~107 641 4%, b it &G BAHRT HIE
FEl o 81 165~105 815 4%, HFEELE N 33 183 463~
43 056 943, K JEH 406~410 PHEFEXT (bp)
ZBRAED AR I B LR AR SRR A 2C P 3 3645 OTU
B E o 120~710, LR (R 2) diiftrsr
Mr& B, JRLAF 555 N 85 287~101 749 4%, JFfEFF
I H 84 453~101 010 %%, AXIFHIFE K
84 071~100 226 4%, fIE%E N 25 177 238~
29 125 700 MZTFR (nt ), PR 285~303 /™,
FEXT, R1F OTU Fatillh 28~67, 74k, Eitsy
iR SR T OTU SEH 8 B3, AR Sk
1) OTU 3% K/NE RN B> C> A i B APk
T OTU “F-¥%ci m T HoAth 2 AN Fp, BB 21 ik

AT D Ve B
22 EFIKENARRMHEEHAR DT
EF K EHARE &M= AR5

ANE AR AT 5 T T2ER7KF WL 1. ASTR]
P20 7 3 Z A 28 LT ] ( Proteobacteria) | BT
["] (Bacteroidota) . %] ( Actinobacteriota) .
JERETR ] ( Firmicutes) . FRAT ] ( Acidobacteriota )
HpEimatk (A) MARE AR AT E I
( Proteobacteria) FljitZk | ( Actinobacteriota) ,
HAEEEDBIN 49.46% . 32.76%; T HLHIZI Bk
(B) MILHMET 1AL E] ( Proteobacteria)
HUFFH 11( Bacteroidota ), HAF-H) 3 B 4351 4 58.78% .
27.68%; EFFEME (C) ML HEAIR ] WAL H ]
( Proteobacteria) FljiiZ 1] ( Actinobacteriota) ,
HAERERE M 53.68% . 34.25%. 73 ANERATH 1)
( Acidobacteriota ) £ A [R] & FhBk 19 240 B 4L B P o B
Ao Ui, NSRRI R TR AR TR

Wil ( Proteobacteria) .

2.2.1

1 FERMREEERFISE OTU HESIT

Tab.1 Bacterial effective sequences and OTU numbers of different peach varieties

GrH JELR e 51 % JE Y 5 5 BT 5 [RS8 SRR E (bp) OTU %
Al 98 998 98 029 96 114 39 371 858 410 134
A2 109 214 107 641 105 815 43 056 943 407 170
A3 97 309 96 036 95 065 38627 073 406 120
Bl 99 185 98 025 81 165 33 183 463 409 710
B2 102 671 101 471 91 152 37357 580 410 603
B3 104 750 103 445 93 700 38 353 253 409 734
Cl 96 700 95399 90 563 37029 711 409 315
C2 100 726 99 381 97 847 39 750 060 406 257
C3 94 076 92 893 89 772 36 592 106 408 228

®2 FRSWHREEHFIG OTU MBS
Tab.2 Fungus effective sequences and OTU numbers of different peach varieties

GrH JELR R 51 % JAE Y 5 R R Gk [RS8 SRR E (bp) OTU %
Al 96 298 95 427 95 066 28 837 569 303 34
A2 85287 84 453 84 071 25177 238 299 28
A3 95 682 94 592 94 115 28 418 445 302 49
Bl 93 454 92 602 92 256 27 672 470 300 67
B2 96 336 95512 95176 28 845512 303 52
B3 101 749 101 010 100 226 29 125 700 291 71
Cl 95751 94 715 94 394 28 550 309 302 31
C2 93 907 93 024 92 689 26 371 742 285 39
C3 96 201 95 239 94 898 28 650 556 302 37
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Fig.1 Bacterial (phylum) level
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ANTa] Ak LR 5 TSR AY K ULIET 20 AT
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( Basidiomycota ) . #ffi# 1] ( Mortierellomycota ) .
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2.3 ETFTRKEWAE A E R EN S
ANFE AR AE R ET 10 JESERKF WK 3. AE)

PRl EE A FE (Pantoea) . T H B
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il W J8 ( Pseudomonas ) G
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HEF B (Streptomyces) . HAFHIZELHE (A) BIE
BN E Nz HE (Pantoea) . # & BEH A
J& ( Sphingomonas ) Al ¥ )& ( Pseudomonas) |,
HAEYERE 500 55.96% . 15.22%F1 13.24%, fL#
T L b SRR 84.42%; LBk (B) RYPLHAN R
TR JE ( Bacteroides) . fii & FF [N & ( Blautia )
I JEFF 4 8 ( Methylobacterium) |, FHF-#4 5 43
Wk 39.23%. 19.26%F1 11.85%, LHAHE 25 S
Ky 70.34%; EhtEMk (C) ML MEE N
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(Alternaria) Fih% )8 (Aspergillus) , HFEYFE
35K 50.06% . 16.07%F1 14.84%, L3 E B 2 15 &
R E 80.97%; HEZIBk (B) BYHLIEL T & WA £
J& (Monilinia) . #fEFE)&E ( Cladosporium) Fl15c4%
filJm( Alternaria ), HoV-34 42 B 7051 57.15%.16.35%
F110.86%, PRH TR L AR 84.36%; Bk (C)
H A B R MR/ H 8 ( Cladosporium) | B 4% 7%
g (Monilinia) fIZcEEfLJE (Alternaria) , HF
BIE RSy 67.74% . 16.43%F1 10.30%, 153 ELH#
2y BRI 94.47% ., B E (Gibberella) | /]
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2.4 AEmPBHMEMEER o ZHEST

M2 3 FI5k 4 7T, & HEARR) Coverage ¥4 1,
Ut BN P X5 A (] s P A 0 A A 00 T R L T 1) 2 T R
ARG, fF6 H ARG h R 2R I 2K, R
3 ULH, ASIE AP FIBEEE S Chao F8HCEHIE K /NG
ZHNB>C>A, WA (B) MEMEEENEE
Ehe, EREM (C) MEMFEEIRZ; Shannon
FRECR Simpson 8B EER /N R R B B>C> A,
Ui BT 2Tk %) 20 T 2 R Pk e ey, TTZE BRI 40 TR 2
FEPESRAR . 3R 4 Ui, ASFE A AOBERE S Chao $5%K
SEER/PKRZNB>A>C, ULHHEITHZIAE (B)
FLIE I REVR 0 5 B e, BHmak (A) HEWMFE
BEYRZ . Shannon FEHUFI Simpson #5750 F M K /N &
Z¥h B>C>A, ULFHIT I HZIPk rY L IE 2 &
R, M EHEAY B 2 IR .

x3 TEMMREREENSHEST
Tab.3 Diversity analysis of endophytic bacterial
communities in peach of different varieties

x| Chao Coverage Shannon Simpson
Al 134.375 1 1.906 0.616
A2 171.4 1 1.362 0.43
A3 120.667 1 0.766 0.193
B1 710.714 1 5.714 0.893
B2 603.125 1 4.019 0.763
B3 734.167 1 4.14 0.712
Cl 315.143 1 3.007 0.684
C2 257.667 1 1.203 0.277
C3 229.429 1 2.795 0.687

x4 TEAmMRERERENSHEEST
Tab.4 Diversity analysis of endophytic fungal
communities in peach of different varieties

il Chao Coverage Shannon Simpson
Al 34.000 1 2.509 0.785
A2 28.000 1 2.690 0.796
A3 49.000 1 2.624 0.781
B1 67.000 1 2.782 0.801
B2 52.250 1 2.436 0.775
B3 71.000 1 4.120 0.860
Cl 31.000 1 2.525 0.786
C2 39.500 1 3.138 0.853
C3 37.000 1 2.602 0.791

25 AESMBGIEMEEEN B ZHEEST

YN REE AT IR 5, H s 1 R 5T
HREN 73.19%, 2 2 EMTTERE R 17.77%, FRit
TR N 90.96%. H L] LT H AR & 8] 40 0 A E 7% 1Y)
FLSEZR o BB HT8 3 4 R i Bk AR 4 i 1X 43
FF, EIARI RS R SRRk A B R AT A 22 5 . K5
Ak (C) BBtk (A) fad, il e He
Bk (B) Bat, il E B ik 5 20 Bk i 4 s B
VEARURR BT 5 . ELBAREYE R b LR 6, Horp
81 FR TR 72.83%, 4 2 FUATTEVE N
22.91%, ZiFTTEkE N 95.74%, WM 2 I AT
DL R R i BB A OC R o 3 A SRR kT
7 843 A B BEAR S 3t X 20 JF 1 IH A RS AS []
BEER A A 2R, ERER(C)EEak(A)
BOlt, MEEHapt (B) &g, UL &k 58
6 2T 19k A B T AR ATADURE B2 o 5, 3k 5 A [ i P ik 4
PR R E G R AL



Bazk Hl BA L, S T T BORBIT A [R] i Bk SR S 0 2R 2 - 145 -
0.20 Sk
0.15 Al A2
olol A [1] K& POASBk SRR 2 e SR S A K R B AR F
< FE[D]. Kb: MR R, 20210 1-7.
c{:_ 0.05 1 ZHANG Ying. Study on Biological Characteristics and
S 0.00F ° “C3 oL£2 Fruit Growth and Development of Four Peach Varie-
g -0.05 | €1 tiesby[D]. Changsha: Central South University of Fore-
~0.10 | BL stry & Technology, 2021: 1-7.
ous| B3o 21 XUB, BB, MM, . R R AR B K S
o0l oB2 B PR BT S [J]. A PR 5 F &, 2019,
. . L L L L 40(12): 1-5.

-04 -03 -02 -01 00 0.1 02 03
PC1 (73.19 %)

K5 AN RER S b
Fig.5 Principal component analysis of bacterial
communities

0.25

0.20 | B2a

0.15 B1®
0.10 sB3
0.05 A2

PC2 (22.91 %)
| ]

000 = «Cl1 "A3
-0.05
-0.10

-C3 "Al

-0.15 |

_0A20 1 1 1 1 1
-0.1 0.0 0.1 0.2 0.3 0.4

PC1 (72.83 %)

K6 FIERER EM T
Fig.6 Principal component analysis of fungal
communities

3 45iE

SC 3 A R 3 B AR AN [ i e A
PR ZE RO e B A B, B 2Bk Y 2 B0 A 1
FRZ R | A A R AR R, U R
JE B R . SR A R R BT LIk
DU A0 R s A AUAT TR L A S E R s A AT
J&, H TR AR | AT A S A
Jgi s T 5E s LS A R D T EAT R
AR R PRRAT R, R R R B R
HERRE R AR . IEAh, o ZREME TR
(R AR SIDRENC B2 R 6 s I T Sy e i RN ]
ZRETERZ , B 2R A7 2 WA AN (5] i Rl Bk 1 7%
HRCAH W W22 5, R R BBk B 2k v A
JRCRR AR JBE B o AT ST A W T 5 AN [ it ol
PR SEBB A  ZAEE, J IF 4 T 1R B
I D9 AN [5) ity Al Al SR S A 2 €00 A 7 R g R B $i2 A3 Pt
W

(3]

(4]

(3]

(6]

[7]

(8]

[9]

LIU Ying, LI Xiao-yu, DU Xiao-long, et al. Effects of
Different Coating Treatments on the Storage of Honey

Peach[J]. Food Research and Development, 2019,
40(12): 1-5.
SRR, XIE, XIARHE, 55 BT R 5K

AL RN Q%&*)Enuﬁfﬁu{fnuﬁﬁﬂ:ﬁ\ . BAEE,
2019, 40(17): 141-149.

ZHANG Chun-ling, LIU Hui, LIU Jie-chao, et al. Eval-
uation of Juice Quality of Mid-Early Ripening Peach
Varieties Based on Principal Component Analysis and
Cluster Analysis[J]. 2019, 40(17):
141-149.

A, Ehn, XA, 55T ERHT 1-MCP AL
BT 2Bk 57 22309 5 5 e D], VL IR ARl 2
2017, 33(1): 197-203.

CAO Sen, WANG Rui, LIU Ying, et al. Effect of 1-MCP
on the Yanhong Peach Shelf Quality Based on the Prin-
ciple Component Analysis[J]. Jiangsu Journal of Agri-
cultural Sciences, 2017, 33(1): 197-203.

ZHAO Yao-yao, TANG lJi-xing, SONG Cong-cong, et
al. Nitric Oxide Alleviates Chilling Injury by Regulating
the Metabolism of Lipid and Cell Wall in Cold-Storage
Peach Fruit[J].
2021, 169: 63-69.
LI Xin-fu, LT Cong, YE Hua, et al. Changes in the Mi-
crobial Communities in Vacuum-Packaged Smoked Ba-
Food Microbiology, 2019, 77:

Food Science,

Plant Physiology and Biochemistry,

con during Storage[J].

26-37.

ZEGE, VEIRH, EZAT, &L OBUIE I uE I AR e 2
*?%%EM@W%% J. & Dol Bk, 2019,
40(9): 109-114.

LI Jie, HUANG Lin-xiang, ZHAN Yi-shu, et al.

Changes of Microflora on the Surface of Agaricus Bis-
porus Fruit Body during Chilled Storage[J]. Science and
Technology of Food Industry, 2019, 40(9): 109-114.
AREGBE A Y, MU Tai-hua, SUN Hong-nan. Effect of
Different Pretreatment on the Microbial Diversity of
Fermented Potato Revealed by High-Throughput Se-
quencing[J]. Food Chemistry, 2019, 290(3): 125-134.
B, BEEA, WER, % AT R TR
M DU v Aol AR 0 R 0 20 BT (0] BRACCR L RHE, 2019,



- 146 -

(-

2022 4 6 A

[10]

[11]

[12]

35(2): 253-258.

ZHAO Jin-li, WEI Wan-ying, SHEN Chun-lei, et al.
Microbial Community Analysis of Mussel (Mytilus
Edulis) Based on High-Throughput Sequencing[J].
Modern Food Science and Technology, 2019, 35(2):
253-258.

Bk, IR, WMERE, SF. mod Y 5 S aiR 5
T TR R WU RE T S A b iR L], R
2%, 2016, 37(24): 137-141.

CAO Rong, ZHANG Jing, MENG Hui-hui, et al. Mi-
crobial Flora Analysis of Oyster: A Comparison between
Traditional Plate Culture Method and High Throughput
Sequencing[J]. Food Science, 2016, 37(24): 137-141.
Ak, BAA, EIFIF, F O BIEERBR S 2R
o DT B AR W) 2 BEPE A (0], BUACE AR, 2020,
36(4): 126-137.

SHI Hao, WANG Ren-cai, WANG Fang-fang, et al.
Biodiversity Analysis
Soft-Rotting Kiwifruit[J]. Modern Food Science and
Technology, 2020, 36(4): 126-137.

XWbe, AW, BB S RSN RGN AR
FEF AR IE S a5 M A2 A [0, By, 2018,
39(22): 141-146.

LIU Xiao-jing, ZHU Jing, CHU Min, et al. Changes in

Carbon Metabolism Characteristics and Community

of Fungal Pathogens from

[13]

[14]

[15]

[16]

Composition of Endophytic Bacteria in Postharvest
Kuqa-Grown Apricot[J]. Food Science, 2018, 39(22):
141-146.

MAGOC T, SALZBERG S L. FLASH: Fast Length Ad-
justment of Short Reads to Improve Genome Assem-
blies[J]. Bioinformatics, 2011, 27(21): 2957-2963.
HAAS B J, GEVERS D, EARL A M, et al. Chimeric
16S rRNA Sequence Formation and Detection in Sanger
and 454-Pyrosequenced PCR Amplicons[J]. Genome
Research, 2011, 21(3): 494-504.

PRAESE, X645, flkmr, 5. 5T PCA Jr#r ‘R4’
FIOBaR AR I I P 22 S (0] VAR 241k, 2019,
40(12): 2474-2480.

CHEN Chu-ying, LIU Shan-jun, FU Yong-qi, et al. Anal-
ysis of Storage Tolerance Difference Between 'Nanfeng'
and 'Xinyu' Tangerine Based on PCA[J]. Journal of Trop-
ical Crops, 2019, 40(12): 2474-2480.

PR, W4, KRE, %I PCA AT R AN
BEA AL R KA Bt SO S I (D). o R 27
#Z, 2018, 33(10): 91-97.

LIANG Yuan, ZHOU Xu-xia, ZHANG zheng-yan, et al.
Effect of Ozone Sterilization Combined with Modified
Atmosphere Packaging on Storage Quality of Brown
Rice Based on PCA[J]. Chinese Journal of Grain and
0il, 2018, 33(10): 91-97.

UL 1 ERLR



