2022, Vol.38, No.7

MR EEBE Modern Food Science and Technology

ETSBENFIRT R ACAE R REHAE]
BEREEHZHVEE

AR
LT 4 RAARR A ARG, AT 110032)

TEE: AR TR A4 K0 R AATAS A KRS RO ot T, A6 F AL A A LA AT 1) 09 IR Ak, RBUKS 2
14.50%~15.50%89454 HW #2 13.50%~14.50%455- LW, SEAALMGER E1, L5 RAW, £5F—Fof —MBHZHKI 55 HW Kod
Fd 15.50%FAKE 15.09%, RAKSHEE LW KoaEd 1421%FKE 13.59%, AEH ZMBIREFPAE. AT TRIEESLEL

( Operational Taxonmic Units, OTUs) #9494t £ 547, BAT KSRGS A AREL N T ARGIES L. JRIAEEENERD,
ARBENMLAATHRES, BERE ( Magnaporthe grisea ) £ % €% 7 f2 508 & ( Papiliotrema_aurea )« & 0.8
( Curvularia_inaequalis ). 2585 ( Neosetophoma_samararum ). X NBFH ( Hannaella_sinensis ) FEABAG4E ROTRA T AR IEH
. ARKD RN T AR RN A A B R R AP RIEH, WPEEF AT I8E (Cuwrvularia_inaequalis ). X EEEH ( Hannaella_sinensis )«
Hannaella_zeae.
XA HEENE; B AW ARR
YEBS: 1673-9078(2022)07-98-106

DOI: 10.13982/j.mfst.1673-9078.2022.7.1064

High-throughput Sequencing-based Analysis of the Succession of Fungal

Communities during the Storage of Northeast Japonica Rice
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Abstract: To explore the succession of the fungal communities of the northeast japonica rice with different initial moistures under the
conditions simulating those of the real storage ware house environment. The rice with a moisture content of 14.50%~15.50%, HW, and the rice
with a moisture content of 13.50%~14.50%, LW, were sued for the simulated storage experiments. The results showed that the moisture contents
of the HW rice and LW rice decreased from 15.50% to 15.09% and from 14.21% to 13.59%, respectively, in the first and second storage periods,
and remained stable in the third storage period. According to the taxonomic analysis based on operational taxonomic units (OTUs), the fungal
communities of the two types of rice underwent different successional changes. The fungal commnity of the HW rice exhibited obvious
succession during each storage period, and Magnaporthe grisea, Papiliotrema_aurea, Curvularia_inaequalis, Neosetophoma_samararum,
Hannaella_sinensis became the final dominant species at the end of storage. The fungal community of the LW rice experienced obvious
succession in the second storage, Curvularia_inaequalis, Hannaella_sinensis and Hannaella_zeae became the dominant species.
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Table 1 The table of samples
BRAE A ) 2020.3.11 2020.9.18 2021.3.26 2021.9.1
R (C, %) 16.20 °C, 52% 20.20 °C, 55% 16.50°C, 69% 23.30°C, 71%
S HW/LW HWS1/LWS1 HWS2/LWS2 HWS3/LWS3

BRI N 1.10m, 7 1.80 m, FJFHE X
o BESRFR T NS B A G 17 "C~25
T, MXIABIEE Relative Humidity, RH: 45%
RH~75% RH), RN 1.20 m. %8RS0 1Rt
TR, RS . VR EURER AR 1 (fif
AN R0 . F R H ARSI 150.00 ¢,
FREL 50.00 g TR HAERN 3 ASPATHEM, T5E
It 4 CIR-AT.
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R
124 ZESHT

i MiSeq M FFOGHEAT IR, A QIIME2
dada2 73 HrAE. Vsearch BT 751 £l OTU
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FEPEL Beta ZREPEIMHT LS 252 4 o, R R
JHIA. VenDiagram . plotrix E#il{F OTU 5 & E Al
PCA EH 4, FIH R A, pheatmap 235
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O T T, EES =R T AE . o,
FKFE HW KA 2 15.50%FFK4 15.09%:;
RARDFER LW KSR 14.21%BKE 13.59%,
K FEL LW T FRIREE TR (14.21%F% 2% 13.59%)

99



MR BRI

Modern Food Science and Technology

2022, Vol.38, No.7

= HW
HWS2 - Lw
8 HWS3
i
4
R LWS2 LWS3
% ¢ —3
5 1 1 ]
2020.3 2020.9 20213 2021.9
HURER A]
18 HWS1 HWS2 HWS3
é" 16F,
S ¥ LWS2 LWS3
Z LW
v 12 LWS1
o0 10+
&
Z 8r
] 4L -= HW
E ,L - LW
0 L L It
2020.3 2020.9 2021.3 2021.9
HURE R A]

1 FEAKSFRSRFERET L
Fig.1 The changes of moisture and fatty acid values of samples
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Table 2 High-throughput sequencing data of samples

Hdn 4 AR BRI 3 E BHEE W RT 5 BRERIE
HW 179179.3342068.65  161396.00+3887.92  150293.00+4350.41
LW 167330.67+12868.08  150043.00£15885.75  144639.33+13189.78
HWSI 89533.67£5298.52 60410.00+6514.73 59382.00+6749.87
LWSI  109580.00£15911.76  78824.33+13599.74  77722.33+12918.08
HWS2  114826.6748294.06  106661.00+7812.13  101162.67+6560.41
LWS2 119340.67+£7732.72 110256.33+7099.98 105634.00+7220.64
15+ —HW KM Ilumina “F&EX & DNA F BOEA7 X
B IﬁxSI (Paired-end) WIJF. 18 FEAFE S BT =L KB T
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Fig.3 Rank abundance curve of the rice
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Fig.4 Statistical chart of rice in annotation taxonomy

N s 24 T4 RW AR SR RE T
FHRAFEBEARR, HET AN R TR .
=0.031 =0.013
BE Hw i 1.00000 r B3 HwW
ar B = = =
HWS1 o . B3 HWS1
s B3 HWS1 ¢ 0.99995F ‘ B3 HWSI
i B3 HWS2 r B HWS2
o B Lws2 0.99990 |- . BILws2
0.99985 -
= .
75+ ==t
0.99980 -
HWSI LWSI HWS2 LWs2 HW LW HWSI LWwsl stz Tws:
4t p=0.029 BIuw  EgHws] 27051
E9SHw  BJHWSI 08F BEILW B3 HWS2
BLw B HWS2 BIHWS1 BELWS2
3r BIHWST BELWS2 e
oot B0 m
2t *
- ﬁ
1k
02F
HW HWSI LWSl HWS2 LWs2 HW HWSI st1 HWS2 LWS2
p=0.36 p=0.031
BEHW  EIHWSI 150 BEHW  EIHWSI
05F BELW B HWS2 BELW  EFHWS ﬁ
BIHWSlI BEELWS2 BIHWSlI BEELWS2 . °
02} s ﬁ
HWSI st1 HWS2 LWS2 HWSI LWSI HWS2 LWs2

&5 %E’é%ﬁ'fé?a%l%ﬁﬁé!
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Table 3 Abundances of dominant species in the samples

H AP AR HW HWS1 HWS2 w LWS1 LWS2
Magnaporthe_grisea 0.00016270  0.00742688  0.00779496 0.00003756  0.05840620 0.14181342
Papiliotrema_fuscus 0.01403625 0.00165835 0.12249289  0.00223683  0.01866674 0.00128645
Papiliotrema_aurea 0.02108901 0.03148909 0.03453988 0.00407832  0.00825890 0.05961002
Curvularia_inaequalis 0.00000000  0.00000000 0.00053448 0.00000000 0.00000000 0.13671160

Neosetophoma_samararum ~ 0.00198579  0.00209046  0.00334847  0.08908796 0.01776424  0.01874860
Filobasidium_magnum 0.01163401 0.00978249 0.07041111  0.00270128  0.00256993  0.01241165
Mycosphaerella_tassiana ~ 0.02210611  0.01494828  0.02399584  0.00998678 0.01310693  0.02411421
Hannaella_sinensis 0.00004130  0.01094157 0.04327819  0.00000000 0.00392326 0.00983259
Curvularia_intermedia 0.02746624  0.00000000  0.00000000  0.00000960  0.00008130  0.00000000
Hannaella_zeae 0.00000000 0.00319127 0.01761622  0.00000000 0.00088545 0.00153745
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different moisture content
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