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ST AR ) 5 8 T 08 AL 5

kAR L,E FL.E O ORLEFEHHANL.Z OHLR OHLLIEAE?
(1. ZRFERE, T M %R 56100052, BRIZER LA FHR RERREZLAHA. BT

A /R % 150086)

WEARGIRIERSEECH  RE LRI ERME R RE 4L, XA llumina Hiseq &8 M 57 %, T
2016 FAKEEBZRITAEAFTHR 5 AR 3 S RBHER KX LEHDLH 1,203 a 5T ITSERHF

WERM 2T AR A F L Alpha SR F RN,

BREPNEMRS o BB RAY

BEE MR IEN A FEB 1T (Ascomycota) 15 & & st # 12 Ed 94. 4% F ¥4 82. 1% ;#% % & B (Eurotia-
les,25.6%) #= % £ B (Capnodiales,20. 1%) A 4% % B ; w1 & & (Aspergillus,24. 7%) %= 3 32 ¥ & (Wallemia ,
T AY) ARB S 7k B (Aspergillus penicillioides s 14. 3%) AR A, REAMSBRFH G KEHERALEY

AUMRFE AANHEMELE-TEF.

RBEIR A s ) L AR R B AR ) A T

R R0 R 2R Y RE 24 652011
N B RIRK Oy 1. Be VLA &3 [ fe K iy e
A G LR T R EGAE S Z
o BT R — LR B0 R =25 4
E L H DL FCE d R R e MR 2
EN SN2 TR U Rk NI N N = 0 2
S5 PRI SRR VT R OK G A 4 1 A% B, 0K 1 Y
Bl I A EE
R AR A A R A T 48 B IR 1Y K
2L CTRENG R P AN 1§ N o O W 1 K7 X
W, IR 5 A6 AR AN 35 i) B 5| R B B T e
B EMERKEEH E 2SR N nxt Ak
it B A KT Ja I o TR U A A L () L R
A SRR XoF R A WSORR I m T Ak R K A 2% 1 8K
SO T A ELARE BLR BCS L R EE . W
LA 7 b R A ] T T 4 0 S AN [ i
30 1) TR i TR R S I SR G B T DR
FEAY T % AT A 2 —
B 78 5 e B2 R (High-throughput sequen-
cing) B A = 18 & = R WO L R 0 R AR A
ERE LR RZBEARC N FRAFRAS RS

Y75 B #5:2020-07-24

ELWE /R E NI FF Rk N4 8% B0 3 (2013
RFXYJ049,2016RAXYJ085) ; [H 5 4% 7= i i 1t 4 4> U 3
i B K % T (GIFP2019016) 5 %2 I % e 1+ Bk 4 (Asxybsjj
201901),

E—1EE I (1978, 4, Wi, SCI6 . 2 A0 5 R it
LLRWSE . E-mail:541557434@qq. com,

BASE A P 1A A (1965, 5, WL BF 50 B, TR AT b 3R
B2 A S PEAE BF9Y . E-mail: xdsun65@ yahoo. com,
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B A 22 B vk BF T, At D Ul aEn Y L
BOY OREEDT BRI R YR
AR SN G NI [ 2 S <1 N7 N 1 D ol S O R
A B TR W R U 25 A8 AT SR SR AR W
DIReTHI . M H w00 A » 78 = T R 19 R 4 H (R
LR 5 G 7 T AF ST AR 2D, T 96 F R R VLA M R
FH [B) LB 75 4 7 TR A il . A PREHER H
7 B s ROV A KRR 7 X R T BT IR
POKAG, LA A3 1,2 F1 3 a B )5 1 E R T5
YA B0 . 55 50 R S v LB L OF 2E AT T Re o S R
T, 48 7~ 8 1 DX O o AR K b PR A8 A — 4 A
[i7) L A7 28] i L AT TR R L NI O S B
P fift 4 B A 50 1,y O e PR e VR S T o
SRR RO

1 ME 505

.1 ##

2016 49 H 26-29 H¥ERIRITE KRG £ H
b DR WA 19 5 6 A A6 K B A AR 3 1 s
Hi5h WC-1,WC-2 il WC-3, 44y /K FgkE b R
LR 2 kg 2 ATCH MRS P, 25 3z [F] 52 55
F. WEEMHFGSHZET 2017 4 9 H K .2018 4F
9 HAR I 2019 4 9 HARESLE 3 a KA [a] i # if
(] (R[] HE R A A il 45 3 4 By 2 kg AT
R B R AS 2 S ] S
1.2 Hik
L2.1 HRRL&E RS NI 6.5
3 50 g BESLEF 1 000 mL B =AM A ImA
500 mL PBS Z rh i (KH, PO, 0. 27 g.Na, HPO,



12 #

WA BRI R ALK W N S iR A AR IR AR

REZAL - mIER

1.42 g,NaCl 8 g,KCl1 0. 2 g & F 800 mL ZE{E/K
PO pHE 74, E8RE 1 LR E AW,
REEEWARD ORI 1, S50 B
LW HEMFE, BN KFESR 3 KEE L
B, = AHE TR 4 LR 30 min, PEFE
A LR . R W UE 0. 45 pm KRR,
FHEE T 58+ Je ORI A 1 mL g0 8
WG HEEE TWAM PR R, XS
FOARE A AE T VKW R 45 1R 25 22 ) M kit B A g
HABRA R #EAT PCR 33 5 1 = 38 5 0 )

1.2.2 DNA #3 % PCR ¥ ¥ KM E.Z N.
AL 28 B K AR 55 £ (Omega Bio-tek, Norcross,
GALU. S #ic BR R B AF 72 7 $2 I 7 DNA.,
FAZAZ B R RNA JEH A ITS X Rk Al PCR ¥
(95 C,2 min, 98 C,27 WHEIH 10 s,62 C,
30 5,68 C.30 s, x5 7E 68 CH 1 10 min) , i

(
q

« readsi €
« readsPf%

- Tagid &

- A ER

« OTUERZ
- [ OTU L& (

JR IR R

Hofrab

OTURA RS )

2l 4 1TS3 _ KYO2F 5-GATGAAGAACGY-
AGYRAA-3"#1 T TSAR 5-TCCTCCGCTTATT
GATATGC-3", Hoh KT 0 2 53 A~ BE A ME— g\
B FEF 5], PCR W JE7E 50 pL &4 5 ul 10X
KOD & .5 pL 2.5 mmol-L"' dNTPs,1.5 L.
5147 (5 pmol-L"),1 pL. KOD B4, 100 ng #
B DNA IR S HESE 31K,

1.2.3 Tllumina Hiseq 2500 @] & ] 2% Bijg
B GE 42 I 3 . R AxyPrep DNA ¥ i 42
B #) & (Axygen Biosciences, Union City, CA,
U. SO Ry & iy B8 )7 sifb ¥ 1% v IF R
QuantiFluor™-ST (Promega, U. S.) £ &, #ifk
B4 ¥ 7 7F Hlumina V&5 b # bR fERE 7 DL S5 BE R
FRIVIE X 2 3 0 5 e YA (2 X 250) 5 T Bk
$3¢ NCBI J7 5474 (SRA) £ 48

1.2.4 AW ESH HRE D REHT,

)
)

@LZtZ

( mtemmnn )

- CCASMT

- OTUHIFERE - o ZHESHTHREL * (un)weighted « KEGGH:RE
- PR oIS - TRl 28 unifracZ /A AR {B1 - A TIRETII* * RDAZMHT
. ranljabundance « PCoASMIT « FERUTFI * + SpearmanJ& R M
- AR - PCAZMT
- RIS + NMDS437
- UPGMASEZSHE

FEARZER I
( )

LI

* Anosim * metastats
+ Adonis « LefSe
+ MRPP* - STAMPAMT*
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1 AYE ot R
Fig. 1 Bio-information analysis flow chart
1.2.5 REEsfEsts (OB SE. & @ 2 B & A 8 1020 & 08 1 R 1 B 9%
A Sk IR B B B 2 52 W I S PF R A A3 T (N);

G D R Al i B — A IR A I AT
8 LARAT e o A T v 0

Q£ &AM T 80 %0 hifi JE Fi & (Q-value) >

20 MBI
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REZL IR 2 %

T R X M F 12 #

)%l P2 . M RE 2 1) T ¥ 554l T RA
H/NE & 10 bp MK Bl 1R R 2% 8 F FL-
SAH" (v 1. 2. 1D &9 R AR 2

) I AR 28 2k U8 . 5L 4 A 25 1 Mk 75 T 31 A
LT RS R R A QIMEM (V1L 9. D k45t
PE L DAARAT T ) TR

(DA R 5 LB, 762 % 50 1 N1
RTHFRZ (http://drive5. com/uchime/uchime
_download. htmD) , 3% F§ UCIME Bk #tf73 T3
ZZRE W) i) S K 56 Chttp://www. driveb. com/
usearch/manual/uchime_algo. html), £ [& ff A
AR AR A B S T IR 83T .

(5)0TU HZ, HRFrZ % H UPARSE!!
AR B =97 Do AH Bl BE U 2 Sk # 4R 4 28 BT
(OTUs) ., 1 HA & w3 B 108 2 7 54 A 4
MERNZE T HZ BT Venn 5387 DA%
SRR A @ ) OTU,

(6) 4327 or2s . ARERIEF 1 R A1k T RDP
Ay ERT (Version 2. 2) i Fh 28 D1 07 455 7 3%
UNITE"™ %48 % (https://unite. ut. ee/) . 4%
KHARGKE W T B G I AE Perl A b iy g
IR SVG mT LAk, 25 4 50 0 H B B R
LEfSe A4 3% A= W b i P RRALE

(D a ZFME5#7. Chaol, Simpson P4 J H
ftt o ZFEVEFEAR R QUIME #5. OTU i h
LMBF ML QIIME f/E& . A R {8 X} 41 1]
a ZREVERE FRIEAT LB A GE 3434 - R FH Welch's
) Kz 3% A1 Wilcoxon Y FR KL K. I R {E X 41 7]
o ZREMESR B AT LA IR 4T Tukey's B9 HSD

5 5: Fll Kruskal-Wallis () H %56 .

() TREHM . i FUNGuild (v1. 0)87 #ft
Wi OTUs Mo RER
2 PRS0
2.1 KBEHE OTU KEREYSHEMEDH

AR AL PR S 20 5E A5 B A [a) 1 35 K R A
A OTU BOEW £ 1, — G0 T, R FIZ
(] 9 AH AL PE R F 9804wk v U B Ly — A
OTU, &4 OTU X W F— A )75, o 2
BA OTU X BT — DA F A EE M. AT
W TR I KRR A E ERM R Z . WA
[F BB OTU HAREUEA A8 2 a MRS 2
i 2 A 1 a MRS B R SR B2,
it oA Won APEHT AE ] a.2 a3 a RS H

T b DX KR R i LE A [ R Be g Alpha
Z FE 1% 45 %, Chaol 45 £ Ace 45 %4, # 3 £
Shannon 5 4. Simpson $& % % 5 br 11 5 45 2R 1%
W% 1, B F & E J7 i (] Chaol Fl Ace 3
/) Chaol Fil Ace 45 58 4 — 3, AT 6
la2a.3aMfarHEARRLRFEEZEYIE
EMW R, HWZ MW (] Shannon #
Simpson $§ % 75 ), Shannon I Simpon 3§ %4
AR 3 a (A A B R K R 3 a (7K F
FEA LR 2 RE 1 B 31X 4 A B B 2 B G 1 45
REZFIFARXBIN B E ., NESE A, HF
fm AJERT A 99. 8%, AFE G 3K 5] 99. 9%, £ W
W7 JLT- 48 5 a0 EL I Y .

®1 IEHMRBEERIFAECHMBEEEHESHEERR

Table 1 Fungal community diversity information of rice samples at different storage stages in
Wuchang area

G fif B B OTU Chao 1 8% Ace 5%k G Shannon #§ % Simpson 4§ %{
Storage stages Chao 1 index Ace index Coverage/ % Shannon index Simpson index

A JE T 4274104 a 612.24130.2 a 607.84130.0 a 99.840.0 a 3.27+0.55 a 0.7440.07 a

fif i 1 a 398468 a 472.1%69.2 a 480.9+64.8 a 99.9+0.0b 4.41740.94 ab 0.89+0. 06 be

6 2 a 495483 a 598.9452.8 a 580.5496.8 a 99.940.0 b 3.4740.35 a 0.814+0.03 ab

fiEE 3 a 405447 a 473.2445.0 a 454.2+41.4 a 99.940.0 b 5.02+0.39b 0.9240.02 ¢

T« [ FU A A /NG 5 B 22 57 8235 (P<<0. 05).,

Note: Different lowercases in the same line indicate significant difference( P<C0. 05).

2.2 MMARSTREENE
W b 2H 0 A B WA i A AN [R] 23 26 27K F- L
AR vE 45 H . Pl 3 2 LR, T L XK BB A
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12 #

MW A R B RAG E 0 L AR A A IR AR AT R

REE4A IR

B AR FE RS AR A W R
[TCAscomycota) 5 94. 4%, 1 + B [] ( Basidio-
mycota) FA ARG, A4 5. 306 (36 2). fif
1 a, A B TR B F 32 1 1] (Ascomycota) ff
77.7% .3 F & ] ( Basidiomycota) #H X & & 3
s b 19, 5%, A 464 9 1] (Anthophyta) (&
2.0% . fEM 2 a, S E W TR T % H
[TCAscomycota) 5 93. 3%, 1 F 5 [ ] ( Basidio-

mycota) M &8 5 6. 1% . G M Y ] (Antho-
phyta) di 0. 2%, K 3 a, B4 BB T 1H 8
B 7 (Ascomycota) 5 82. 1%, 1 F # [] (Ba-
sidiomycota) # Xf & & & 14. 2%, H A H P
I 7(Anthophyta) 5 2. 4%, MAKKFE ., & W E
A, R 4% BU DA OBE JE MO L BS I T A AL M
I"T(Anthophyta) , {H A XF 4= B 4 B 8l X v B 5
i T LS DA SR N

R2 AEMRKEAREBEMEROEEE. BB MKEHEEEQMEXFE

Table 2 Community structure and relative abundance of fungi atphylum,order, genus and species

level in rice from Wuchang region at different storage stages

iR Y B 11| L 4 11| 1 4
Storage ] Proportion/ H Proportion/ A Proportion/ # Proportion/
Phylum ) Order Genus Species
stages % % % %
N Ascomycota 94. 4 Capnodiales 47.2 Cladosporium 45.8 Epicoccum nigrum 9.2
Basidiomycota 5.3 Pleosporales 23.9 Alternaria 11.9 Gliocladium cibotii 1.7
Hypocreales 14.4 Epicoccum 9.7 Gibberella zeae 1.2
Trichosphaeriales 1.8 Gibberella 3.2 Fusarium proli feratum 1.1
Tremellales 3.7 Papiliotrema 1.3 Gibberella intricans 1.0
Eurotiales 1.1 Fusarium 1.2 Gibberella fujikuroi 0.9
Cryptococcus 0.7 Sche f fersomyces shehatae 0.6
Saitozyma 0.3 Neosulcatispora strelitziae 0.1
w1 a Ascomycota 7.7 Pleosporales 34.4 Al faria 4.7 Ustilaginoidea virens 3.1
Basidiomycota 19.5 Capnodiales 17.9 Setophoma 4.5 Pyrenochaetopsis leptospora 2.0
Anthophyta 2.0 Hypocreales 15.7 Aspergillus 3.9 Brassica carinata 1.3
Tremellales 6.6 Ustilaginoidea 3.1 Aspergillus penicillioides 1.1
Eurotiales 1.3 Sarocladium 1.0 Sarocladium strictum 0.9
Trichosphaeriales 0.8 Alternaria 0.9 Nigrospora oryzae 0.8
Wallemiales 0.5 Nigrospora 0.8 Wallemia canadensis 0.5
Wallemia 0.5 Hannaella sinensis 0.1
B 2 a Ascomycota 93.3 Eurotiales 56.1 Aspergillus 53.7 Aspergillus penicillioides 22.8
Basidiomycota 6.1 Capnodiales 19.5 Wallemia 3.8 Wallemia canadensis 3.6
Anthophyta 0.2 Pleosporales 8.2 Alternaria 1.8 Sarocladium strictum 0.9
Hypocreales 6.5 Sarocladium 1.3 Nigrospora oryzae 0.9
Wallemiales 3.8 Nigrospora 0.9 Ustilaginoidea virens 0.7
Tremellales 1.6 Ustilaginoidea 0.7 Pyrenochaetopsis le ptospora 0.3
Trichosphaeriales 0.9 Al faria 0.4 Hannaella sinensis 0.3
Setophoma 0.1
i 3 a  Ascomycota 82.1 Eurotiales 25.6 Aspergillus 24,7 Aspergillus penicillioides 14.3
Basidiomycota 14.2 Capnodiales 20.1 Wallemia 7.4 Wallemia canadensis 6.8
Anthophyta 2.4 Hypocreales 17.4 Sarocladium 4.3 Sarocladium strictum 2.7
Pleosporales 13.4 Alternaria 3.5 Nigrospora oryzae 2.3
Wallemiales 7.1 Nigrospora 2.3 Brassica carinata 1.8
Tremellales 4.4 Ustilaginoidea 0.5 Hannaella sinensis 1.4
Trichosphaeriales 2.3 Al faria 0.3 Pyrenochaetopsis leprospora 0.8
Setophoma 0.2 Ustilaginoidea virens 0.5
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2.2.2 BARF X APERREA H A E R
B AR FEFE S LA H R H (Capnodia-
les) 5 47. 2% . #% 1 )& % H (Pleosporales)
23.9% . HE T H (Hypocreales) 7 14. 4%, i fi%
£ 3k 5% H ( Trichosphaeriales) [§ 4. 8% . 4 H
H (Tremellales) 5 3. 7% . ##  H (Eurotiales)
0 1 1%, G 1 a, FEAS 218 A4 R 4% 78 s T
E (Pleosporales) i 34. 4% . % £ H (Capnodia-
les) 5 17. 9% . W & B H ( Hypocreales) 5
15. 7% .48 B H (Tremellales) 5 6. 6% . By %% &
H (Eurotiales) ¥ i 4. 3%, Mm% Bk 7 H (Tri-
chosphaeriales) (5 0. 8% , 7 #H 5 H (Wallemiales)
g 0.5, i 2 a, B A H I H MRk B %
H (Eurotiales) 5 56. 1%, #£ & H (Capnodiales)
5 19.5% 4% 9 1  H (Pleosporales) 5 8. 2% .,
[AWER H (Hypocreales) &5 6. 5%, 5 1 B
H (Wallemiales) 5 3. 8% .48 HH 5 1. 6%, 8 &
BRGTH 5 0. 9% . ff 3 a. A AT ELEA B # Ak HE
24 H (FEurotiales) 5 25. 6% , #t & H (Capnodia-
les) 5 20.1%. A FE B H ( Hypocreales) &
17. 4% & fu 5 H (Pleosporales) (5 13. 4% .7
HE H (Wallemiales) |5 7. 1% 48 HH 5 4. 4%,
BEBKTH & 2. 3%, i G, RS A E R A K
PR H 2 Wt B R H (Capnodiales) % 48 iy #
# # H (Eurotiales) ,

2.2.3 JBARF XTI AE A H ) LAY
s AEOR 2 B G 1 T s O A R (Clados po-
rium) 5 45. 8%, £ # JE (Alternaria) 5
11. 9%, Mt BR B )& (Epicoccum) 5 9. 7% . 75 7 Hi
J& (Gibberella) 5 3. 2%  F Ay % W FL A 8 &
PR, 1 a, SZEUE RN C S Y Y B
A6 DR B B ) R B KT FoRRB A S B
R N T e[ N Y = W S W N 5
B EFE BN Alfaria 55 4. 7%, Setophoma
5 4.5% . M EE (Aspergillus) 5 3. 9% . G H
J& (Ustilaginoidea) i 3. 1% , K&K E NN EH
J& AR, A 2 a. R A EL TR R A RN it
J& (Aspergillus) 5 53. 7%, T )& Wallemia)
5 3. 8% LM LB (Alternaria) 5 1. 8% , Hi4 %
FE B R S UK. 3 a A R
K i & (Aspergillus) 7 24. 7%, 5 1
J& Wallemia) 5 7. 4% 548 5 & (Alternaria)
5 1.8%, AT R (Sarocladium) 4. 3% , 55 4% 14
FE (Alternaria) 5 3.5% . " W, &5t 64 55 75
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A E T R A T A I B R (Clados pori-
um) 5 LR Ry 85 8 (Aspergillus) i LH
2.2.4  ARARFE S ORET ARG R FE A H R E E R
IS AE S S B G B0 B A Sy BB R B (E picoc-
cum nigrum) 5§ 9. 2%, K I B W (Gibberella
zeae) 5 1. 2%, 2 W 8k J] (Fusarium prolif-
eratum) 5 1. 1% .Gliocladium cibotii 5 1. 7%,
HOA S Y LT P B AR, AR 1 e R A
ELB Fh A % R RS 4% 4% B (Ustilaginoidea virens)
5 3.1% , Pyrenochaetopsis_leptospora 15 2.0% ,Bras-
sica carinata 5 1. 3%, i R B (Aspergillus
penicillioides) 5 1. 1% , L4 %2 B i B E Fh &
HIEAR. 2 a, B A H R A B iR
% (Aspergillus penicillioides) /5 22. 8% , Wall-
emia_canadensis &7 3. 6% , Fo 4y %58 Y B B
TREYBAL. A3 a, A ECE AR R R it
T (Aspergillus penicillioides) 5 14. 3%, Wall-
emia _ canadensis i 6. 8% ., & # F A
T (Sarocladium strictum) 5 2. 7%, i)
% (Nigrospora oryzae) {5 2. 3% , Brassica cari-
nata 7 1. 8% oA %0 1) FL A & B BRI
S A TR R G E A R T Y R R Bk
W (Epicoccum nigrum) 5 05 ¥ & W ¥ 46~ 77 4R
i 8 (Aspergillus penicillioides) L3,

TESE M ER R A — 2R LU AR
TFEMN W EKFEFHE (Gibberella zeae) , T REA
ikt JI I (Fusarium graminearum) W T2 B, R
A 9l T P R R R Y R B R R SR NE
KAz RN TCAZ (1) 95 B 9 » o AT DR G KRR A 46
AE " A5 1 4 5 Bk 7T T 44 B (Deoxynivalenol, i
Bk DOND | £ K AR 83 & il (ZEND Al T-2 # % (T-2
toxin) 218 2 W4 T B (Fusarium proli fera-
tum ) SR T TR A 38 B L EE R R A% 4R Rl
A AR B R R L FR M i % #F R . Fumonisin,
FB)2U | gl b S 9B (Gibberella intricans) J& K
W T H (Fusarium equiseti) B T2 B T 12
O3 T VR Z AP R AR L ZEHE RS R b A
T YA 2205 S MR T L AE 7 AE PR i £ 25 M (Tricho-
thecenes) RE R . 41 T-2 F R, B A = %I A
J% B ( Deoxynivalenol, DON), &5 J& 8k J] # &
i (Nivalenol, NIV) F1 — [if f2 BE B #i J] 14 I
fit (Diacetoxyscirpenol, DAS) . £ XK 7}k & &
fii] (Zearalenone, ZEN ). #r i 7% # J] B M
2 (Neosolaniol) Fil T # B2 N Bi§ ( Butenoide) %

=3 [22-23]
°
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C77 HRSCHE R T WA 5 0 U & B b % 3L

EICIEENEDO W S EL € ISR R SR PN 2

M o B S 8 DK T T T AR 7 445 ) 0 8 92 i 2% 1

M Hw S A E R R AR SRR N

FIEVTAE TUH L IXCRAE Y 3 A IK A i B R AL 7 4

A, T [B) 0T A9 3 a SO I R BT TR R VA A

AW ELA . WAL R E L FE A AP H

(] I TR B V& AL i T B T 1T] (Ascomycota) (5 4t

XHE# (94, 470) s BE 52 H (Capnodiales, 47. 2760) A%

1 H (Pleosporales, 23. 9%) Hl N JFE B

H (Hypocreales, 14. 4%) & i # H; ¥

W (Cladosporium ,45. 8 ¥5) FEEHE 1)@ (Alterna-

rias11.9%) MR ; BT ERE (E picoccum nig-

rum 9. 2%) FACHF, AFEMERK 3 a J5, X SeFy

A5 fith 9 L TR R I A ST AG S R T (Ascomy-

cota) fff ot 48 Xf f e H L i 94, 400 R RER

82.1% ; ¥ %2 % H (Eurotiales, 25. 6%) f1 4 &

H (Capnodiales, 20. 1%) N i # H; #h &

J& (Aspergillus,24. 7Y% M HE JE Wallemia ,

7.4%) R IE s T W ith & (Aspergillus penicil-

lioides s 14. 3Y0) WAL HFp . Hovb 5 Su A 9 9% )5 B

ARESTEE H AR N P AE W B R A i

AR BT AE RS . R UG, A 0 R A A i

R B N AT W 7 1k TR B L e R AT T

THEARAEEFERNE.

S 30k

[1] ChoJ C.Giovannoni S J. Cultivation and growth character-
istics of a diverse group of oligotrophic marine Gammapro-
teobacteria[ JJ. Applied and Environmental Microbiology .
2004,70(1) . 432-440.

[2] Gilbert J A, Field D, Huang Y. et al. Detection of large
numbers of novel sequences in the metatranscriptomes of
complex marine microbial communities [ J ]. PLoS One,
2008,3(8): e3042.

[3] Qin]JJ,Li R Q,Raes J.et al. A human gut microbial gene
catalogue established by metagenomic sequencing[J]. Na-
ture,2010,464(7285): 59-65.

[4] Yatsunenko T,Rey F E,Manary M J,et al. Human gut mi-
crobiome viewed across age and geography [ J]. Nature,
2012,486(7402) ;. 222-227.

[5] Teixeira L C R S,Peixoto R S.Cury J C.et al. Bacterial di-
versity in rhizosphere soil from Antarctic vascular plants of
Admiralty Bay,maritime Antarctical J]. The ISME Journal,
2010,4(8): 989-1001.

[6] Urich T.Lanzén A,Qi J.et al. Simultaneous assessment of

soil microbial community structure and function through a-

nalysis of the meta-transcriptome [ ] ]. PLoS One, 2008,

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Jiod A AT R A O R LT RO R 4 2016,
49(7):1371-1381.
B R B B BE K 4. Tllumina Miseq ¥ & %5 3 7€ BR
Worh A o 2 ek L] 7 &b Tl B 4, 2016, 37 (24)
78-82.
RS 2R 20 W T PR L 465 20 g 2 A 0 T et 0o AR R M
R 21 53 B A W0 W RE 2 R M A A LD ] & R,
2019(12) :137-144.
S ) A5 2R A AR R RN BB T B SR LT 1Y 4
KRS RGERTENMLI] A B & ERE, 2017,47(1)
72-81.
Magoc T.Salzberg S L. FLASH ; fast length adjustment of
short reads to improve genome assemblies[ ] ]. Bioinforma-
tics.2011,27(21): 2957-2963.
Caparose ] G,Kuczynski J, Stombaugh J, et al. QIIME al-
lows analysis of high-throughput community sequencing
data[J]. Nature Methods,2010,7(5); 335-336.
Bokulich N A, Subramanian S, Faith J J, et al. Quality-fil-
tering vastly improves diversity estimates from Illumina
amplicon sequencing[ J]. Nature Methods, 2013, 10 (1)
57-59.
Edgar R C. UPARSE: Highly accurate OTU sequences
from microbial amplicon reads[]]. Nature Methods, 2013,
10(10): 996-998.
Wang Q, Garrity G M, Tiedje ] M, et al. Naive Bayesian
classifier for rapid assignment of rRNA sequences into the
new bacterial taxonomy[ J]. Applied and Environmental
Microbiology,2007,73(16) :5261-5267.
Koljalg U, Larsson K H, Abarenkov K, et al. UNITE: A
database providing web-based methods for the molecular i-
dentification of ectomycorrhizal fungi[ J]. New Phytolo-
gist,2005,166(3) :1063-1068.
Nguyen N H, Song Z W, Bates S T, et al. FUNGuild: An
open annotation tool for parsing fungal community data-
sets by ecological guild [J]. Fungal Ecology, 2016, 20
241-248.
Desjardins A E,Proctor R H. Molecular biology of Fusari-
um mycotoxins[J]. International Journal of Food Microbi-
ology,2007,119:47-50.
Magoha H,Kimanya M,De M B, et al. Risk of dietary ex-
posure to aflatoxins and fumonisins in infants less than 6
months of age in Rombo, Northern Tanzanial J ]. Maternal
&. Child Nutrition,2016,12(3); 516-527.
Matic S, Spadaro D, Prelle A.et al. Light affects fumonisin
production in strains of Fusarium fujikuroi, Fusarium
proliferatum , and Fusarium wverticillioides isolated from
rice[ J]. International Journal of Food Microbiology,2013,
166(3): 515-523.
Desjardins A E, Manhanadhar H K, Plattner R D, et al.
Fusarium species from Nepalese rice and production of
mycotoxins and gibberellic acid by selected species[]J]. Ap-
plied and Environmental Microbiology,2000,66:1020-1025.

91



s = . s g “
REELE - MIER 2 A& = R % A % 12
[22] Kosiak E B, Holst-Jensen A,Rundberget T,et al. Morpho- [23] Leslie ] F,Summerall B A,Bullock S. The Fusarium Labo-
logical ,chemical and molecular differentiation of Fusarium ratory Manual[ M]. Iowa, USA ; Blackwell Pub Profession-

equiseti isolated from Norwegian cereals[ ]J]. International al,2006.

Journal of Food Microbiology,2005,99:195-206.

Study on Field and Storage Fungal Community Diversity
in Japonica Rice of Heilongjiang Province

YANG Huan-chun',LI Yong' ,SHAN Hong’ , LI Li-1i’ ,LAN Jing’ , ZHAO Lin’ ,SUN Xiang-dong’

(1. Anshun University, Anshun 561000, China; 2. Quality and Safety Institute of Agricultural Products, Hei-
longjiang Academy of Agricultural Sciences, Harbin 150086 ,China)

Abstract ; In order to promote reasonable storage and quality safety of paddy rice in Heilongjiang Province, three
freshly harvested rice samples were collected in 2016 and stored for 1,2,and 3 years, then analyzed through
high-throughput sequencing of Illumina Hiseq to investigate the composition of storage fungal community.
These rice samples were conducted high-throughput sequencing of ITS region, species composition,abundance,
alpha diversity,and community structure were also analyzed. The results indicated that through three years
storage,the storage fungal community in rice samples changed to as follow: Ascomycota was still the absolute
predominant phylum,however the proportion declined from 94. 4% to 82.1% ; Eurotiales(25. 6%) and Capno-
diales (20.1%) were the predominant order; Aspergillus(24.7%) and Wallemia (7. 4%) were the predomi-
nant genus;Aspergillus penicillioides(14.3%) was the predominant specie. Fungal species composition of rice
samples stored for different times were abundant and differences of fungal composition structure existed among
these rice samples.

Keywords: ja ponica rice; field fungi; community structure; diversity; functional prediction
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Effects of Drought Stress on Leaf Protective
Enzymes of Five Tree Species

CHEN Yi-lan'* ,ZHAO Wen-zhong’ , LI Xin-jie’ , WANG Xiang-ping’ , ZHANG Sha' , LIU Dong-ming'
(1. South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China; 2. College of Life
Sciences, Guizhou University,Guiyang 550025, China;3. The highway development company in Hebei qugang,
Dingzhou 073000, China; 4. Huizhou institute of forestry science, Huizhou 516000, China)

Abstract: Under the background of global warming and fresh water shortage, the drought resistance is a prima-
ry consideration for picking plants for public green space and road greening. In this article, we selected poten-
tially drought-tolerant Salix matsudana , Ulmus pumila , Melia azedarach , Triadica sebifera, and Populus
tomentosa for our drought stress experiments,and measured four physiological indices of leaf, including malon-
dialdehyde (MDA), superoxide dismutase (SOD), peroxidase (POD), and catalase (CAT). Then we dis-
cussed, based on response of leaf protective enzyme system to drought stress of these tree species, and evalua-
ted comprehensive membership functions. The results showed that Populus tomentosa had the strongest
drought tolerance among the five species, and Melia azedarach had better synergistic effect against drought.
The membership function values of Salix matsudana , Ulmus pumila, Melia azedarach, Triadica sebifera
and Populus tomentosa were 0. 36, 0. 30, 0. 39, 0.53 and 0. 82, respectively. The drought tolerance was
ranked as Populus tomentosa => Triadica sebifera > Triadica sebifera > Salix matsudana >Ulmus pumila.
Populus tomentosa , Melia azedarach and Sapium sebi ferum could be preferred in greening practice.

Keywords: drought stress; protective enzyme; membership function; drought tolerance



