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Abstract: To determine the optimal drying duration for forage oat (Avena sativa L. ) hay preparation and miti-
gate fungal contamination risks, this study monitored microbial counts and the succession of fungal communities
on oats and the attached topsoil during the drying process (days 1-5). The results showed that with prolonged
drying time, the counts of molds, yeasts, coliforms, and aerobic bacteria in both oats and topsoil generally
exhibited a logarithmic growth trend. Specifically, aerobic bacteria counts remained at their lowest levels on
days 1-2, while mold counts peaked on day 3. Notably, from days 2 to 5, the counts of molds and aerobic bac-
teria significantly exceeded the limits specified in the Hygienic Standard for Feeds (GB 13078-2017). Regard-
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ing community structure, Ascomycota (72.24%) and Basidiomycota (21.10%) were identified as the domi-
nant phyla. The dominant genera on the oat surface exhibited a distinct succession pattern: the relative abun-
dances of Bulleromyces (19.22%) and Sarocladium (16.12%) decreased with prolonged drying, whereas
those of Microdochium (15.14%) and Cryptococcus (11.07%) significantly increased. Correlation network
analysis indicated that the fungal community network underwent a topological shift from a simple, sparse struc-
ture in topsoil to a complex, dense structure on oat plants. Furthermore, correlation analysis revealed a succes-
sion path of potential pathogens: the community dominated by potential toxin-producing or endophytic patho-
genic taxa (represented by Sarocladium and Acremonium) in the topsoil gradually evolved into a community
dominated by soil-borne root rot pathogens (represented by Plectosphaerella and Idriella) on the plants. In con-
clusion, to inhibit pathogen colonization and ensure the hygienic quality of hay, it is recommended to control the

drying duration within 1-2 days in production practice.
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Table 1 Epiphytic fungi community abundance and diversity index of oat hay

FEA Samples /25 Ho0 OTUSs TAFEE Shannon 2 484X Simpson Chaol # 4% Chaol I Coverage
oat-1d 70 3.39 0.82 72.28 1.00
oat-2d 78 3.72 0.84 79.12 1.00
oat-3d 84 3.52 0.81 87.75 1.00
oat-4d 67 2.73 0.65 69.94 1.00
oat-5d 79 3.66 0.82 82.03 1.00
SEM 7 0.33 0.06 7.94 ——
P-value 0.47 0.26 0.24 0.52 ——

T soat-1d , 822 5 1K ; oat-2d , 346 2 B 2 K ; oat-3d, ME 2 B 3 K s oat-4d , HE 2 W 4 K 5 oat-5d , FEZZ W 5 K ; SEM, V- B8 19 5 1

R

Note: oat-1d, oats dried for 1 day; oat-2d, oats dried for 2 days; oat-3d, oats dried for 3 days; oat-4d, oats dried for 4 days; oat-5d, oats

dried for 5 days; SEM: standard error of the mean
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Table 2 Epiphytic fungi community abundance and diversity index of oat

FEAS Samples Al EEE 425800 OTUSs A $5 %0 Shannon S5 AR KL Simpson Chaol 6%k Chaol i JE Coverage
soil-1d 240 4.04 0.79 252.34 1.00
soil-2d 273 4.73 0.88 288.91 1.00
soil-3d 215 4.06 0.82 231.84 1.00
soil-4d 268 4.50 0.86 280.13 1.00
soil-5d 299 4.78 0.84 324.71 1.00

SEM 24.95 0.30 0.04 28.93 -
P-value 0.1823 0.2570 0.5030 0.2285 -

 soil-1d, F £ 1 RAEAR ssoil-2d, # + 2 REEAR ;soil-3d, # 4 3 REEA ;soil-4d, % 4 4 REEA ;soil-5d, % £+ 5 REEA ; SEM, F-H{E 1Y

v 1% 22

Note: soil-1d, Topsoil samples at 1 day of drying; soil-2d, Topsoil samples at 2 days of drying; soil-3d, Topsoil samples at 3 days of

drying; soil-4d, Topsoil samples at 4 days of drying; soil-5d, Topsoil samples at 5 days of drying; SEM, standard error of the mean

2.3.2 AWNKFELEAR HBRAETTKTELY
FLPH BEVE AL AN B A BT R o BRGR A SRR, T
I'] CAscomycota) Al 1 ¥ & ['] (Basidiomycota) 42 7%
B O BT SR

P A AR e, R T OF B A R R
(72.24%) ,HF R IR Z (21.10%) . B4, i
I 3 — 5 b Y K 43 28 B (Fungi_unclassified,
3.82%) i @i 1] (Chytridiomycota, 2. 01 % ) Fl 4% &
["J(Zygomycota,0. 71%)

TE G2 B it Fe vp, TR T 7RI 3 (1 D
F AR (26, 17%6) o i Byt W9 A ] G, LS B
FELI,2EARKFNIEMHT6.21%) 5B 5 RIEA
TR 5T RETE ] S R, P T ] AE M A 1
R XL (73. 74%) Bl JG KR TR, 25 4K
R 2 23.58% , S5 WA (5 d/IME T o

MRt PG 5F5 1 R I, 62 AR R SR PR £ (r_soi) 1 1)
TR T E(72. 81 % ~81. 32 % )ik ¥ T [ 30 Ay

F M 4y . 2R Ctopsoil) H Y 3 TR ] 76 45 WL
T30 P9 3 DR L R K- (80. 2206 ~90. 08 %6)

2.3.3 AWEBAKRTRZER B AT 30 K
A A X = B AR A AN L5 B H b iR T A
PolE T AL A A B B8 (Bulleromyces,
19.22%) i 8 % J& (Sarocladium , 16. 12%) 13
il J& (Microdochium ,15. 14%) | B2 Bk & J& (Crypto-
coceus, 11.07%6) 40 3k AR W/ A 55 J& (Gibellulopsis,
7.07%) B A JE (Alternaria, 6. 38 %) i BE i A
J& (Plectosphaerella, 6.04%) . ¥ F & ] K 7 2
(Basidiomycota_unclassified, 5. 35% ) | i 22 I £ B
J& (Pseudozyma, 4. 349 & Hop Bulleromyces .
Cryptococcus ¥l Pseud ozyma BIFHXT = 5 b 45 Bt I s 1]
F1R) SE 5 2RI A o A T HL At T 8 ) R T - JE B
M s A (74 A2 R A St 18 A L et ok AR b SR
T SRR AL Alternaria (33.72%) |
Sarocladium (4. 44%) | Plectosphaerella (6.50%) |



%6 P PR i e 22 T NG S e R R 2 B 25 A AL LR 5 1995

100

80

60

40

FHXFFEBE Relative abundance/%

20

&\6 &rl’é xﬁ’b Moo DS
N R I LR L S g
A% \OQ

20531 Groups

O R SRR CIREN R 1

m THEFE( ] Ascomycota

m }HF1 ] Basidiomycota

W 43S B Fungi_unclassified
m 4[] Chytridiomycota
uHEATH] Zygomycota

m BRFEH | Glomeromycota

u #7F (] Mortierellomycota
m 15 ] Entomophthoromycota
m FTEE T ] Aphelidiomycota
&R ] Zoopagomycota

m i (] Olpidiomycota

N SIS

Q%o\ /Q%o'\\ /Q%o'\\/ %o\\/
xO! xQ xQ \OQ

4 HRBPEEIIKERHEANK
Fig.4 Fungal phylum level community composition in samples
T« oat_1d~5d, M B 1~5 KAEA 51 _soil_1d, HEE AR 1B 1 KAEA sroot_1d, M MBI 1 KAEA ;s topsoil_1d~5d, 3 + Bl 1~5 K

FEA

Note: oat_ld-5d, Oat samples dried for 1-5 days; r_soil_1d, Rhizosphere soil samples dried for 1 day; root_ld, Root samples dried for 1 day;

topsoil _1d-5d, Topsoil samples dried for 1-5 days

Gibellulopsis(4. 61%) S BefLIE B & (Cochliobolus,
6.50%) . A J& B Bl & 4> 28 (Hypocreales_unclassi-
fied, 5. 13%) \ & B W J& (Myrothecium, 4.33%) .
Fungi_unclassified(8. 18 %)%, H.", Sarocladium .
Cochliobolus Fl Hypocreales_unclassified ) = £ {f B
S PG s ] A A 2 G i e T A T Y T
W P I o i) SE 4 52T i

[ O S =l I SN 7 i < i SN S ST
Alternaria (33.72%) , Sarocladium (4.44%)
Cochliobolus (6.50%) , H ™ Sarocladium H
Cochliobolus - J3£ (L Wi & Byt 5 IR ] F) 32 1< 122 344 Tl s
e, Alternaria F B {H Wl 2 Wyt W7 B[] 7 228 < 52 % fIC
R

2.4 BREMEMARAREMRLEFTHELENDN
PSRy

2.4.1 HWAREALWBREBKFMX SN ME
T B 3 () (1~5 ) 2 1 B 2 1A K 7 3 B R
30 Y FL 1A Spearman AH ¢ 43 B CIEAH ¢ [ {8 R=0. 5,
1 HH 5 B 6 R<<0. 5, P A A P<<0. 05) 45 R W& 6

It 7 o Bulleromyces, Cryptococcus F1 Sporidiobolus
=K Z i F I M K, Plectospaerella 5 Sporid-
iobolus .35 ARG .

242 RETAHBFZEKFMAXXEZ RILMH
W Alternaria (33.72%) ) 5 Cochliobolus (6.50%)
W MM E, Gibellulopsis (4.61%) 5 Hypocre-
ales_unclassified(5. 13%) 8 & A X . Plectosphae-
rella(6.50%) 5 Pyrenophora & 3% 1F A 5¢ . Hfth
TOP7 H A L 3 1 =2 [ AH AR 2

243 RELEREIRYEMXXEZ ARET
Pearson A G 70 M7 , 4R 0 1 e 5 R b F R
1001 B8 Z B 1 K & (K 8) , 45 R PR e
1 Alternaria 5 £ 358Th 1 Sarocladium 5 B 3 1
HH & 5 M2 WY Plectosphaerella VA I Idriella 5y 55
+ 1 Sarocladium 1 Acremonium 5 B 35 1E #
Ko HE— Lo RI, 03 R 1 I B R
B OB F E 4 ¥ Alternaria, Sarocladium,
Cochliobolus 1 Cyphellophoras; i . 35 52 W e 4 E
A B 95 1 1L J® W) 3 22 i Microdochium , Bullero-
myces Fl Plectosphaerella 2 1,



1996 B

* 1k 4 34 %

2H%1| Group

FHEF 1CR4r25) Ascomycota_unclassified 2
Y @ Pyrenophora
INNTUEEJE Microdochium 1
it EERE B Bulleromyces

BRI JE Cryptococcus

&2t Pseudozyma 0
PRI & Sporidiobolus

T ® Sarocladium -1

JHF (R 432%) Basidiomycota_unclassified

WS Gibellulopsis iy

R R Idriella

Wy fz B RN 432%) Spizellomycetaceae_unclassified

755 )& Gibberella

FEERIEJ&E Plectosphaerella

KYETH S Lewia

FERS U Alternaria

B A (R 425) Fungi_unclassified

S8 Myrothecium

WU JE Mortierella

HAhTtJE Cyphellophora

HRIILRE Fusariella

SRR 48K) Pezizaceae_unclassified

R LR Kotlabaea

HAth Others

TEFRLIE TR & Cochliobolus

T f85J& Acremonium

Wi Jiz 3 % B @ Spizellomyces

LA RLAE R Stachybotrys

PA)J46 T Hiu {37 A< o (R 232%) Hypocreales_incertae_sedis_unclassified
PRIAETE H (248 2%) Hypocreales_unclassified
HWRAE & Rhizophlyctis

Bs AAKE RLIWEREHEEIERE
Fig. 5 Correlation Heat Map of Fungal Communities in Topsoil and Feed Oats
T P AT R — AN RUE YR B A AR T oat_1d~5d 37 HEZE I 1~5 K BEAS s r_soil_1d FEm M2 M L UG 1 X REAR s root_1d Fe7m HE22 ML
M5 1 A A 5 topsoil _1d~5d Fe7m 3 L I 1~5 KAEAS o AN [a) 57 85 A €0 2 4R 3 X8 1oz 407 5 A7 IHE B9 AR 0F ik i, 21 G0 AR b B AR 45 v, € R

RGBT EAR

Note: Each row represents a microbial genus. On the horizontal axis, oat_1d-5d, Oat samples dried for 1-5 days; r_soil_1d, Rhizosphere soil

samples dried for 1 day; root_ld, Root samples dried for 1 day; topsoil_1d-5d, Topsoil samples dried for 1-5 days. Color blocks at different posi-

tions represent the relative abundance of the microbiota at the corresponding position; red indicates a relatively higher abundance, while blue indi-

cates a relatively lower abundance
AS Ay
3 g

3.1 BREREMARARETERRIMEYEE
S5 # B 5 Wi BF 5%

—JBOR UL, HOE P Y B X R RS2 IR R
e A1, 38 52 30 A0 O ) R ) R R R R
] LK 43 Fr di 25 5 A5 RN 5% e T 8 ) el R v Y L
WX ZR o B B R SR B R S AR I R Y
GARBL . T AR T AR AR E GB13078-20171
FLSE 1Y 5 T BR AR <<4 10" cfu-g ', 40 B8

F PR BR R <2 X 10° cfu-g ' ASHIFSE I & % B, X
00 400 ) P e 22 B R P36 X 10° CFU-g
P B FARME(<<4X10* CFU-g Y. SR, 75 B i
F2RSK,HHAESMET 2 1. 1X10~6. 25X
10°CFU-g ', & AR . 10 %14 0 1) FH e 22 1) 4
AR BTN 7.9X10" CFU-g !, B 1 # [F F5 FR
H(<<2X10°CFU-g D, W% 2 2 5K, HAH
HE— 1 E 1.27X10°~8.4X 108 CFU-g ', Tl fig
S H T AP R 40 ) P e 22 K 43 A v A R A T
B A G A A B R K B B0, AR S A



1997

%56 1 PN PR ] P A2 T R MG Ao Pt vl R 9 4 A 2l S A A R T 5T
MY RIREE ”
Bulleromyces g—lfjﬁ ﬁ—;}iﬁj:‘ Jassified
ke TR asidiomycota_unclassifie
Alternaria PRAETR H Aoy
[} Hypocreales_Incertae sedis_unclassified
Degree
P23 a5 . 4.0
Pseudozyma
. PRIRA R
Cyphellophora 2.5
[ J
1.0
[GEN Degree
Cryptococcus ‘ . .
PRJAS PN - 432
Hypocreales_unclassified 4
@:
(P ®
Idriella Wi PR R abs rho
Spizellomycetaceae_unclassified -
o 0.8
- (.7
ko — 06
Plectosphaerella.‘ ~~~~~~~ %R Rel
“““““ - ok Z Relation
————— BB IERE ) N
Sporidiobolus IEM1Positive
BWHREE —- fit5%Negative
Myrothecium SN ﬁﬁ@pgﬁj
Fusariella @ Cochliobolus
Ble MAMREAFRMERKERXXE
Fig.6 The correlation of fungal community in forage oats at genus level
. SRR UL T "
?%ﬂ[ﬂ Ib_‘[ | iot?‘al;aea% AREE T
SRR ochliobolus Gibberella
Plectosphaerel.la Ir E@?Eﬂ%ﬂ%
TN s ulleromyces
WTRTIRSERTE i I , . ¢
Basidiomycota_unclassified o { ; AT Degre
| I f .Cyphellophora 8.0
IR E ! f
Pyrenophora . ]' l / LK E R
. y I/ Mortierella 4.5
s A ! -\ \
ryptococcus \ / '
\ AN s S AT L0
\ ] ’ / » / Microdochium Degree
PHECER \ | 1A
Idriella X | /’ AN ~1 / ‘ 8
\ I Y / . e
KT R \\ Lz I / ~ seudozyma _._ 4
Acremonium > < " / / ¢ 7 |
47N S 4 PRt B
) R L- \ ’ ; s Sporidiobolus abs rho
FRRNRAILLEEE o d > 4 ¢ -
Ascomycota_unclassified \ ; / N = (.70
8 / / X o XINE R —_ 0.65
. I( / < Lewia
s @ 1] /) o
ypizellomyces \ ,I . ’/ / // \ ’. %ﬁﬁﬁ ' — 0.55
\ o 120 Ctis R :
pa e 5 st 7T\ g AP ARelaton
Fusariella \ > ° Pezizaceae_unclassified IEAIKPositive
HERR LR . WA HEE — - ffi#f19:Negative
Alternaria Stachybotrys
KA

PR AT 3t 7 R R R

Hypocreales_Incertae_sedis_unclassified ~Hypocreales_unclassified

B7 XTEEHERKEEXXR

Fig.7 Correlation of surface soil fungal community at genus level



1998 ¥ o ¥ # 534 %
B
b= 2 <
g Z 2
S g 2
S E\ § Tg) = é
w 53 o g £ R aog s 5 3
JS85538828y $58:ffzisy
SSF8sSSE.53533¢8858¢3¢
SSS3 I 3883 &S gsS 8T ¢
SSSSSESEISISRETEELAS
S3ESE5SELITAESCES S0
clofo|o|0|o|fo|@|ec|@|o|0|o|0|o|o|o|oriEifUE oat_Alternaria
olo|o|0O|o|0|o|o|oc|o|o|0|O|E|0|0|0|0 st )E oat_Sarocladium
B @|o|Moc|0|@ o|@|c|o|o|o|o|E |0 GRS oat_Bulleromyces
Olo|@|o|@ e D|o|0|O|e|O|0|0|0F/NMisEE oat Microdochium
o|@|o|0|0|O|fY|0|0|0|c|0|0|0|0F#M4EkiE)E oat_Plectosphaerella
° olo|o|E|o|o|e|0|O|0O|e|0|0|0 T KmE)E oat Gibellulopsis
o o|F)o|/®|o|e|o|o|D 0| o |@F [EEkTE)E oat_Cryptococcus
o O|/@|o|o|o|Ofo|0|0|0|0 |0 FHFHEI (A oat_Basidiomycota unclassified
o ol0|0|oc|D|o|o|o|o|e |0 KFEFE oat_Pseudozyma
° o|lo|o|0|o|o|o|@|e|o Y EE oat Idriella
/ o|0|o || 0|0|0|0| O FHikfuE soil_Alternaria
L Lo - /. O/@|o|o|o|o|o|o -%tﬁ%% soil_é'arocladium
4 ---’ Lo | o|o|o|0O| o |@FMAERTIE soil_Plectosphaerella
Soil ~ v Ay SEE ° 0|o|o|0|0|o - RmEE soil_Gibellulopsis
A 0 O|o |0| o |0 }iEfERE)E soil_Cochliobolus
~'-~ o 0 |O|F]| o - WEER H(R432) soil_Hypocreales_unclassified
—_— e ———C) o | oo FEEE soil_Myrothecium
:><. o |0 TNE S soil_Acremonium
ek o +/INREEE soil_Cyphellophora
Oat ° FEFE AR 432) soil_Pezizaceae unclassified
Pearson’s r Mantel’s r Mantel’s p
0.8 0.001 1105379 (@ <0.001
06— CM01105379 @601 co01
’ e ().201 110 5379
04 030111053709 (@ 001<r<0.05
02 e (.401 110 5379 >0.05
0.0 = (.501 110 5379
02 0.601 1105379
-0.4
-0.5

8

RESKRTIERHEBKFHEXXR

Fig. 8 Correlation between oat varieties and the fungal community composition in the topsoil at the genus level
TEEADOC UL (38R O G LIS (AR 7R o *+3RR 1 P<<0. 05 K-F B A W3 22 5 o3RR 16 P<<0. 01 K-F B A W3 22 5% o Jr B R/
FoR AR S FR B RN L B 1 TR T R A DG 22 B T B P b Soil (L) A Oat( 642 ) 5 25 18 br ] 1 ZE LK, S W T LA 17 %) 14 25 4 o 114
R o L SOML AN T M 0 5 55 L 2R S BOML Fe R B R R Al 3 5 K 8 3% 26 ) SRR AE P=0. 057K | 3 SR

Note: Red and green colors indicate positive and negative correlations, respectively. * and ** indicate significant differences at the P<<0. 05 and

P<C0.01 levels, respectively. The size of the squares represents the magnitude of the correlation coefficient, while the color intensity reflects the

significance of the correlation. The lines connecting Soil and Oat to various indexes reflect the significant influence of specific bacterial genera on

both soil and oat indicators. Line thickness represents the strength of significance, with thicker lines indicating a more significant impact; gray lines

indicate no significant effect at the P=0. 05 level

JK g i R R ) 3k ) A R O Bl AR 1 B
B TR B R G o [R) R R Sk R AR ) 40 i
SRR N E IR Y RS VR IR A PLER B
AP PRI E R o AT IR 5T B R IR R
I 1 ) P Al A2 A B G R P L R TR A 2

R LA K Wt G b 59 TT - 8 Y L BT R U 4 A Y 24
o BFE R, BRZARTEM A, EC EE DL
SIRAIDIEN RN e R E G TWE Y SR S
e A B ) o BFSE R B F 7 W R (Fusarium,
Aspergillus, Penicillium) Y@ F F 2 1], i 75 A



5 6 44 P ORGP SHE A T R A o R R T v £ R 8 A R LR T 1999

WF5E b 7 B BT T 2 DL 3R 1, 3 AR gl A Mt i ot
Pz B TR R EN . R R B R T
PR T LA T T R 38 BB T AT AE AR K 431 BE B4 A
TG AR L 5T DA AT PRS2 o & X 7 00 il e T
FH TR 1] AT LAAE Bt I 5 v — B

i) FH 388 22 AR B B P Bulleromyces(19.22%) |
Cryptococcus (11.07%) F1 Pseudozyma (4. 34%) 1y
AH X = B2 Bl A R 9G] 7 4 52 R AR Y i . [l
IF A A5 B, P 22 B AR TS 1 LT TR JE P (R AR
LT Bulleromyces )& , 5 AW 58 25 R AH— B
Andrea tf 5% & L Alternaria WAZ Y« 7F AW 51 &R
F L0500 A8 20 2 JE B4 M RE AR R BT R 5 A 4
2 UUBR G I DL KR BT Ak FR ¥ Ak, Alternaria 19 &
o [R) A B it B ) 386 g b T Bulleromyces,
Cryptococcus , Pseudozyma 5 Jp $0F & B £, 76 5
KA A RGBS P T BE K S RIS M
TR HE AR FE F B B B R] A ZE K R R RS T

ﬁ*]ﬂu)ﬁc

3.2 MARETEMRIERH#HEZLEMPMEX
X&R

AT 58 %) ] FH e 22 B A6 Tl A W 3R AR W
17 7 A M43 B, ) e 22 T K P AH OG o B 3R BT,
Plectosphaerella 5 Sporidiobolus ‘B 35 i AH & , X 1]
it J&: 1 T Plectosphaerella fF Fy 21 4 W i B8, 43 W6 £F
Y 2% T 4 2 R W) A0 R TR UR YT Sporidiobolus R
TR BB VAL, A B S N T O SR =
1 2% LA W b ik 5T R B3R A T8 Alternaria
CHE X 3 B 33.72%) 5 Cochliobolus(6.50% ) 5 i
FHAHK R ZE AT S A E RS POC R
I Plectosphaerella(6.50%) 5 Pyrenophora . 3 1F
5%, Gibellulopsis(4.61%) 5 Hypocreales_unclas-
stfied (5. 13%0) 1 35 T AH G | L W3R + FCTR BE 7% 9 38
A e SRR, BR T A S RN
A EAEF AN, Pearson A A 43 M it — 24578 T 11
LR A AR A AT B A E] SE A I 5 W M R T
FLR TR B A . MR S TR ) Plectosphaerella
M Idriella 368 ¥ W5 g MR 1A% O, BAE AR
Ji o D TR BAR R AR AR TR TE R ) AR PR TR R E
B AR R e AT S LT Sarocla-
dium F Acremonium 2 B 35 1A &, X AEUE T B 3
HETE MHE T a1 4t F i B8 AL . Sieber 55 B A 58 45
H, Acremonium M Sarocladium VE b BLR 1 N A B

WL RS ZMRRREIF R G i ak z 2
fe .+ HE P & 0 Sarocladium R Acremo-
niwm ~F FEFEAE 6 7R 4B 1 T L TR 8 FE AR PR 3R 58 5l
e ) A SRR B A, DT B IR T R R T 4
HEW) Plectosphaerella N Idriella % 3He 22 M & BY 17 42
Ko rm i b B BE Ak, S T B Alrernaria
5+ 89 8 Sarocladium 5 B 3 UM &, Alternaria
A Ay B 784 (1% FE (] B A G PR (Field fungi) , 4 Bt G 3
sk A IR E R E SR . R IEP A
Sarocladium V] fig 3 & 15 U AE H FEAL T M ZZ
Alternaria W, CH T ERY Sarocladium J& H
T e ™ AR B s TS R A IR A L X T e
BT Alternaria By 3ERE™

4 ZEie

ACHIE 5T A I G Fsf ] S 5 e ] ] e A2 T R GUE
Ve i O R IR ) 2 K 2 3 B0 T 4R
AN Gl T B R AN N %) PN T 1 DA e
PRI FIHE 7 1 171 A g 2 R 3 v A O B4 v A, EL A
Z A 8y 49 96 % B & (Bulleromyces) | w A % @
(Sarocladium) L 5 J& , M % + v w B & &
(Sarocladium) A& @ (Alternaria) WL HE & ,
HAH M M R W, & v L Sarocladium F Acre-
monium A F T TN A BOREHE B Y
Plectosphaerella M Idriella 3 F 5 1 + 15 AR 8 5 I
PRRE T, UE W] 3R 4 rb A6 I TR PT BB 23 U Il A b L I
S Wt P ) ] 3 - L T i) Al 22 3 T A 170 o ok
P o PR, Ry 7 45 o TR A T g e R R R D /b
e A7 557 YL e A i 48 i ) DA AR T S B ol
o] JFH) FHE A2 1 0 I G B ] A BRI 7E 2 R AN o

2% Uk

(1] iR ek -9 VR 9 ) o 250 MO0 TS PR 2 A 7 RCR SR T BL
FIRIBEFE D] dbat: i ER LR e, 2023:7-8
LIU W. Research on mechanism improving production effi-
ciency of oats and peas on agronomic traits, silage quality and
beef cattle performance[ D]. Beijing: Chinese Academy of Agri-
cultural Sciences, 2023:7-8

[2] YANG C J, MILLNER J P, SUN Y, et al. Supplementary
feeding yak with oat hay improves nitrogen cycling in an alpine
meadow on the Qinghai-Tibet Plateau, China[J]. Agricultural
Systems,2021(193):103216

(3] RHSR, B E L, E 25,55 S0 A St T A R AR
AVE TR TR AR LY. M, 2025,33(11):3621-3632



2000

oM

Eird 834 %

SONG C R,JIAY S,WANG Z J,et al. Changes in respiratory
metabolism and nutritional quality of alfalfa during drying in
saline-alkali land [J]. Acta Agrestia Sinica, 2025, 33 (11) :
3621-3632

B AR XU R b T R TS e R B A R T ]. AR
B ,2017,38(6) : 74-75

SHAN L L, LIU B. Contamination and control measures of

i

FRAELS ] bt AR A, 2017 :1-18

National Technical Committee for Standardization of Feed
Industry. GB 13078-2017 Feed hygiene standard[ S]. Beijing:
China Standards Press,2017:1-18

WIJAYAWARDENE N N,HYDE K D, LUMBSCH H T, et
al. Outline of ascomycota: 2017[J]. Fungal diversity, 2018, 88
(1):167-263

mycotoxins in feed [J]. Shandong Journal of Animal Science [15] CAO B, HAELEWATERS D, SCHOUTTETEN N, et al.
and Veterinary Medicine, 2017,38(6) :74-75 Delimiting species in Basidiomycota: a review [J]. Fungal
[5] M ELL, $orik . B A Y M. dba fb 2% Tk i RAt Diversity,2021,109(1) :181-237
2024:290 [16] KIM M S,PARK E J. Postharvest-induced microbiota remod-
ZANG H D, GUO L D. Environmental microbiology [M].
Beijing : Chemical Industry Press,2024:290
(6] Z=M, WA &, AL W B A 25 T I 38 22 S ) 2 0 AOF
FELI]. LR R 2, 2006(4) - 383-387 (17
LI S, TONG L G, WANG L. Experimental research on

eling increases fungal diversity in the phyllosphere mycobiota of
broccoli florets[J]. Postharvest Biology and Technology, 2021
(181):111693

PATRIARCA A. Alternaria in food products. Current Opin-
ion in Food Science,2016(11):1-9

ZHAO L,LIH,LIU Z,et al. Quality changes and fungal micro-

[

[}

decreasing the drying rate differences between stems andleaves [18
of the alfalfa [J]. Journal of University of Science and Technol- biota dynamics in stored jujube fruits: insights from high-

ogy Beijing, 2006, 28(4) : 383-387 throughput sequencing for food preservation[J]. Foods, 2024,
(7] EA . RS KR I bk BRI BT & W R 13(10):1473

EBFSEID]. T T AT F A% . 2019: 25-45 [19] ZHANG 7 Y,CHEN W H,ZOU X, et al. Phylogeny and tax-

WANG X Z. Effect of compaction density and harvest stage on

quality and mycotoxins of whole plant corn silage [D]. Shihezi:

onomy of two new Plectosphaerella (Plectosphaerellaceae, Glo-

merellales) species from China[J]. MycoKeys,2019,57:47

Shihezi University,2019:25-45 [20] KWON Y M,CHOI H S,LIM J Y, et al. Characterization of
amylolytic activity by a marine-derived yeast Sporidiobolus
pararoseus PH-Gral[J]. Mycobiology,2020,48(3):195-203

GORSHKOV V, OSIPOBA E, PONOMAREVA M, et al.

[8] STORM IM D,SORENSEN J L., RASMUSSEM R R, et al.
Mycotoxins in silage[J]. Stewart Postharvest Review, 2008, 4
(6):1-12 [21

[9] ECKARD S, WETTSTEIN F E, FORRER H, et al. Inci-

[l

Rye snow mold-associated Microdochium nivale strains inhabit-
dence of fusarium species and mycotoxins in silage maize [J]. ing a common area: Variability in genetics, morphotype , extra-
Toxins, 2011,3(8):949-967

[10] TELLERR S,SCHMIDT R J,WHITLOW L W et al. Effect

cellular enzymatic activities, and virulence [J]. Journal of
Fungi,2020,6(4):335

of physical damage to ears of corn before harvest and treatment [22] CHENG Y,ZHANG X, ZHANG W, et al. Microbial commu-

with various additives on the concentration of mycotoxins, nity structure and diversity of endophytic bacteria and fungi in

silage fermentation, and aerobic stability of corn silage[ J]. Jour- the healthy and diseased roots of Angelica sinensis, and identifi-
nal of Dairy Science,2012,95(3):1428-1436
[11] YUAN X, WEN A, WANG J, et al. Effects of ethanol, molas- 13(2):417
ses and Lactobacillus plantarum on the fermentation quality, in [23] SIEBER T N. Fungal root endophytes [M]//Plant Roots.

CRC Press,2002:1369-1418

cation of pathogens causing root rot[ J]. Microorganisms, 2025,

vitro digestibility and aerobic stability of total mixed ration
silages in the Tibetan plateau of China [J]. Animal Science [24] ROY A, AHUJA S,GARG S. Fungal secondary metabolites :

—

Journal,2016,87(5) :681-689

GESUDU Q,ZHENGT Y, XI X, et al. Investigating bacterial
population structure and dynamics in traditional koumiss from
Inner Mongolia using single molecule real-time sequencing[J].

Journal of Dairy Science,2016(10):7852-7863

[13] 4[4k Toll b5 Efb H R 2 512 . GB 13078-2017 1l Bt T 4R

Biological activity and potential applications [M]//Recent
Trends in Mycological Research: Volume 1: Agricultural and
Medical Perspective. Cham: Springer International Publishing,
2021:159-188

(RHEHE F &



