B2l 3 om0 TR
2024 13 J EQUIPMENT ENVIRONMENTAL ENGINEERING 121 -

B2 R e SEVR
BEAADRREXSERAFEVITAE

jmﬂ: 12,3 ’ % EE 123 ’ yuﬁl 123 ’ *;JEES\*I'I- 123 ’ EE)CPK 12,3 ’ yu%% 12,3 ’
ﬂﬁsﬂ-ﬁh 1,2,3 ’ *Z)E%Z'ﬁ 12,3 ’ yuzgl 12,3 , 73.3[]_'_5% 1.2,3

(. mETTBNEERAT, BEE 650114; 2. FAEIENMRAR SINEM NBEIREREYMIZ N
R, BB 650114; 3.BENMRARNSENRIRIRAREE HIMIENAZIG, 283 650114)

WE: B6 Hk®myRBsSE RARRRS A, HTETREEEEMAEFRL ., Fik RAEEEAT
RAFEHARM, AAITFETEBARREARHE, £6HEF %5 ITS1-5.8S-TIS2 & 26S rDNA
D1/D2 R 53 541k 2 l Ay, 5t SPSS M F T KA A B BRI E Z 09K &, 948 10X 5655 &A%
W, &R &IViXIsEk$Hr A Aspergillus aculeatus, Penicillium citrinum. Pithomyces sacchar . % 404 7%
Fusarium incarnatum, Cladosporium oxysporum #= Cladosporium oryzae, # @ yiX¥ksb K A RS LM
W EZLIE R FRAMNEE Rk, BAED YRR ELET S KE, SHMHARRAGMER, L4
BRI KA, B B IRBESE R AR P HEEMEELHEA,

KER: BIVRBsE;, RAKER; WHMH, AREL; £&; #HEARA

FESES: TI06 XEFRERL: A NEHS: 1672-9242(2024)03-0121-08

DOI: 10.7643/issn.1672-9242.2024.03.016

Preliminary Investigation of Atmospheric Fungal Community in
Xisha Experimental Station

GE Fan'*?, XIAO Jianjun'*?, LIU Jian'**, YANG Yuping"**, WANG Chongwen'*?, LIU Yanfang'*”,
ZHAO Yuanrong'**, YANG Pinjie'**, LIU Yunhong"*?, LI Yehan'*?
(1. Yunnan North Optical & Electronic Instrument Co., Ltd., Kunming 650114, China; 2. Yunnan Xishuangbanna National
Observation and Research Station for Materials Corrosion in Atmospheric Environment, Kunming 650114, China;
3. Yunnan Xishuangbanna Observation and Research Station for Materials Corrosion in Atmospheric
Environment, Kunming 650114, China)

ABSTRACT: The work aims to screen dominant fungal species in the atmospheric environment of Xisha Experimental Station
and conduct research on sensitive fungal in Xisha Experimental Station equipment. The impact method was used for sampling
atmospheric fungi, and statistical methods were used to calculate the number of fungi in different experimental sites. Morpho-
logical methods were used, the species were identified in combination with ITS1-5.8S-TIS2 or 26S rDNA D1/D2 region se-
quence analysis. SPSS was used to preliminarily explore the relationship between atmospheric fungi and environmental factors,

and to analyze the sensitive fungi in Xisha Experimental Station equipment. The dominant species at the Xisha Experimental
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Station were Aspergillus aculatus, Penicillium citrinum, Pithomyces sacchar, Fusarium incarnatum, Cladosporium oxysporum,

and Cladosporium oryzae. The important environmental factors affecting the structure of the atmospheric mold community at

Xisha Experimental Station were relative humidity and wind speed. Equipment stored in Xisha Experimental Station was prone

to mold growth, and various materials had different sensitive fungi, especially for coating samples and rubber materials. There

are various types of fungi in the atmospheric environment of Xisha Experimental Station.

KEY WORDS: Xisha Experimental Station; atmospheric fungi; dominant populations; environmental factors; equipment, sen-

sitive fungi
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Fig.2 Schematic diagram of sampling points in
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Fig.3 Schematic diagram of sampling points in
the testing shed and warehouse
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Tab.1 Results of fungal colony count in the atmospheric environment of Xisha Experimental Station in 2021
1 min 2 min 5 min 10 min
g gf& BB/ (cfurm™) ;‘Eﬁ B %50 (cfurm™) gﬁ HYES/ (cfurm™) gf& TR/ (cfu-m)
Ry 1 127 4488 192 3392 118 834 205 724
HKEm2 172 6078 216 3816 249 1760 388 1371
i3 222 7 845 192 3392 340 2403 350 1250
R4 76 2 686 275 4859 129 912 125 442
R s 405 14311 309 5459 373 2 636 328 1159
gl 39 1378 65 1148 153 1081 152 537
R 62 2191 100 1767 194 1371 172 608

®2 2022 FEDHABHEASHAEBEREEITHER

Tab.2 Results of fungal colony count in the atmospheric environment of Xisha Experimental Station in 2022

2k . R 1 W5 2 W5 3 R 4 ¥ 5 I I
g e 34 29 32 29 78 27 89
WEBU (cfurm™) 1201 1025 1131 1025 2756 954 3 145

F—WRZ, ATREN JREERT LR FFEEREK , 3L
PR R T HERR, RN RZ, W
Lok

22 BPABHXSEEHESN

2021 AE MBI . . KRR 3 ASFAT
FE PR BOT 21k T 1585 MRE A, FEATHE . SR
AT, KR SR 17 AP, 4

WA 3, PR b KRE WK E R
Aspergillus aculeatus . Cladosporium oryzae #
Cladosporium oxysporum, 4357 402, 336, 283 £k,
A REE 25.36% . 21.20%. 17.85%. X354
EAFE 13 MEW, BRKLZHE Aspergillus acu-
leatus. Cladosporium oryzae Hi Cladosporium ox-
ysporum, ZFHIA 334, 309, 214 ¥k, HiXEEbk
¥ (1286) 1Y 25.80%. 24.02%. 16.64%. RIGHIFA

®3 2021 FAEADVHBBKSINEFMEETLER

Tab.3 Identification results of fungal species in the atmospheric environment of Xisha Experimental Station in 2021

- [l

5 51 B2 %3 w4 oS W it YR i /%
1 195 16 25 26 72 10 58 402 Aspergillus aculeatus 25.36
2 264 45 27 336 Cladosporium oryzae 21.20
3 47 76 37 37 17 32 37 283 Cladosporium oxysporum 17.85
4 53 55 10 29 32 19 13 211 AR LT85 Fusarium incarnatum 13.31
5 58 41 30 23 152 Pithomyces sacchari 9.59
6 65 21 5 91 Cladosporium cladosporioides 5.74
7 10 1 17 12 40 5 %5 Penicillium citrinum 2.52
8 10 10 Aspergillus terreus 0.63
9 1 5 3 9 5 i1 % Aspergillus flavus 0.57
10 9 9 Penicillium sclerotiorum 0.57
11 9 9 Penicillium chrysogenum 0.57
12 3 5 8 Aspergillus stromatoides 0.50
13 7 7 Fusarium proliferatum 0.44
14 3 3 6 B 475 %5 Penicillium steckii 0.38
15 5 5 Aspergillus europaeus 0.32
16 5 5 JEHE e U8 Fusarium chlamydosporum 0.32
17 2 2 SRk Aspergillus niger 0.13

it 1286 124 175 1585 100.0
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8 FhEFI, BRI Z YL Cladosporium oxysporum,
Pithomyces sacchari FIZ5 418 #1%5 ( Fusarium incar-
natum), 7354 32,30, 19 B, dil gt k£ 124)
[ 25.81%., 24.19%., 15.32%. iXIQJEA 8 FhEEH ,
B L 12 Aspergillus aculeatus. Cladosporium
oxysporum FI Cladosporium oryzae, 754 58. 37.
27 Bk, I RS R REL (175) 19 33.14% . 21.14%.
15.43%,

2022 AENIREG Y . B . KRR 3 AT
FEFPBRIBOT AL T 536 BREEFD, SEATHE H . SRR ZS
B FEYF I, WEEN TR 14 DR, 45RI

X4, VB PRIREF R R Z L
Penicillium citrinum F1 Aspergillus versicolor, 4354
111, 87 ¥k, HEBEMRE 20.71%. 16.23%. iR
STEME 11 MER, HEKZLZHE Talaromyces
xishaensis Fll Talaromyces allahabadensis, 7354 63 .
48 Bk, i REL (252) 19 25.0%. 19.04%,
REWA 5 fh&E, B0 Curvdlaria ha-
waiiensis, £7 33 ¥k, XS AR £ (85 )Y 38.82%
R ER 4 FhEER, R L Aspergillus ver-
sicolor Al Penicilliumcitrinum, 43517 87. 65 &k, &
RGBT AREL (199) Ay 43.72%F01 32.66%

x4 2022 FEDABHEAXSHAEEHEELER

Tab.4 Identification results of fungal species in the atmospheric environment of Xisha Experimental Station in 2022

FF Ll ait YE AR i /%
w1 %2 %3 B4 s oM &

1 16 11 19 65 111 Penicillium citrinum 20.71
2 87 87 Aspergillus versicolor 16.23
3 3 5 55 63 Talaromyces xishaensis 11.75
4 10 6 33 49 Curvularia hawaiiensis 9.14
5 27 21 48 Talaromyces allahabadensis 8.96
6 13 14 42 Aspergillus stromatoides 7.84
7 34 34 Aspergillus nomius 6.34
8 32 32 Penicillium citreosul furatum 5.97
9 10 3 8 21 Aspergillus aculeatus 3.92
10 15 15 Nigrospora sphaerica 2.80
11 11 11 Pithomyces sacchari 2.05
12 10 10 Penicillium spinulosum 1.87
13 8 8 Phanerodontia chrysosporium 1.49
14 5 5 Penicillium sclerotiorum 0.93

A1t 252 85 199 536 100.0

1 LA 2530, A TR S RAEAT 2N [R] Rk 14
A IR TIP3, A TR T
TEZS PO AL, , R ZREE R, 5
A e g R R AP D o LA EZREEW], 3 4
KRG MA R 21 Z B R RS 45 R 2 5 K, HR
i A R b S AR A R N 2 B A €2
TERN R KL BT

23 BAMRBHXSHEAEER

ARG LA EZER, RO S oA PSR 391
A A 7 VY VA6 3 R R TR A SR o SR 0 A A
TEAN [5] I [1) SRAE R L B B8 B b s o J S O 5 o
SAEPE R AR RN, TR0 . R . U 3 A
SRAE R, AR 2 A B R AR A B0 T R R o A
HPF . L5 3 MOEEAEO, BE T g vbise uh
HAEA 6 A (L3R 5), Hop 3 R . /0

FE I AR E A, 25 /2 Aspergillus aculeatus,
Penicillium citrinum ., Pithomyces sacchar . 7= Z1 #j 1
% Fusarium incarnatum, Cladosporium oxysporum 7l
Cladosporium oryzae,

*5 AHRBBEAXSIHMELEEF

Tab.5 Dominant fungal species in the atmospheric
environment of Xisha Experimental Station

i S . Ba A A
5 AT s B s
1 Aspergillus aculeatus v VvV
2 Penicillium citrinum v VoV
3 Pithomyces sacchari v VvV
4  ARLIHR#IE Fusariumincarnatum V. \/

5 Cladosporium oryzae v vV

6 Cladosporium oxysporum v vV
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2.4 EFEBEENZHEMISEFHBECEIEE TT M EE S 6P v 8 ok 1) KRR A W AU 5 R

B2 Iras R (R 6) vz, i
Shannon-wiener 54Ul Simpson +§ 4503 2 i, A5
FEM AR, &2 (8] B A 25 S s/ . dE I
Pielou F8 28X 45 AT 1, IR M J HR R K, iK1
M/, @it i1 Sorenson (CS) Fl Jaccard (CJ)
AEIPEFE 5, 452 CS F850R CIF8 83K 0.3 ( I
7)), VRIS JE I 2 A T B B A 25
AEARLE R o 3% 2 B P V0 X 50 0 () 3 56 I 3t 22 (R R
R AR I 4540 25 S /N o

*6 AR BEESHFMEREY
Tab.6 Fungal diversity index of Xisha Experimental Station

b Shan‘r}on-wiener S'i,mpson I"'ielou
8% (H) 5% (D) e ()
8] 1.62 0.78 0.23
il 1.53 0.69 0.31
R 1.45 0.63 0.39

® 7 BRI A E S EE B MR
Tab.7 Fungal similarity index in different sites of Xisha
Experimental Station

Yk Sorenson(CS) Jaccard(CJ)
156 55 0.56 0.42
R 5 g 0.58 0.43
LA 5 1 0.49 0.31

25 BAPHKEENEEREESNERE
:SESER

PV RIS vl IR N 5 (LR 8) B,
PRI s 8 T I E s, iR e,
TRRE B/, R 2 B TR B AIG, MR R, RUEEAE
2.5 m/s.iz Ffl SPSS # X B R 2 HE AT 5 22 0 i DL
£ 9) , 3N IFHAIEE YR E | 563 il
M XGE P/ T 0.01, 2250 B %, htkal %,
PE Y ol P HRLRE AR A XU 22 A, MR

*8 AMRBHASHERER

Tab.8 Atmospheric environmental factors of Xisha Experi-

mental Station

Wy dem EBEC O MIXHBEE/%  KEE/(mesT)
g 1 28.12 70.02 2.328
g 2 28.72 69.21 2.341
g 3 28.21 70.98 2.650
g 4 28.02 72.34 2.349
iy 5 27.46 74.79 2.402

R o] 28.2 72.8 1.892

KI5 26.2 88.6 /

i &K 1T Spearman AHEYESMT (WLFE 10) o B3
PR OB ) SR, R0 0 R P AR S K R AR
WEERAS, SHXHEE R BE A IR
DA 5 AR B A R S A O, 5 G R B
FHOG, SR L 3 IR AE DG X0 Y B A A 5 A
X B A W 2 R O, 5 a0 ) R A R TR AR i e
B PR 2R AR AF X R B, BRI A U | AR X
TR AR R, a0 R R A R

*®9 APRBENEERZEFESHER
Tab.9 Analysis on variance results of environmental factors
of Xisha Experimental Station

Yy R IR F{H P&
T 7.654 0.010

R AR 7.702 0.010
M 41.356 0.000

R 35.866 0.000

R AR 9.990 0.004
M 19.492 0.000

R {E‘JE 55.063 0.000
AR 28.867 0.000

. P<0.05, 273 B3%E; P<0.01, 25 B,

x10 APRBEAXSEEHES
MEEFHEX ST
Tab.10 Correlation analysis between atmospheric fungi count
and environmental factors of Xisha Experimental Station

Yy WREZR RAFHH B/ (cfurm™)
R 0.371
) AT i ~0.766*
RE ~0.809%*
R 0.655*
I AR —0.785%*
JARE —0.80*
. R 0.148
AH YT W i —0.410

He **FRTE 0.01 K (RU) B ML, *3#
TRTE 0.05 K (U ) R

26 BHKBHREEE

X AFAE VG Vb v X 7 . 1R | K R Y
FORLR A P T R L BRSO E, N 15 Bt
BEEILAT 20 FhEg R o R 11 RR, R A AR
PP IRIR ol (97 i A 5 KB, 2 B AN TR) 1Y gk
T, JCHOR TR EAEVE AR SRR P8 V0 156 0l 158
BEHKE.
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11 EPRRBEE FNER
Tab.11 Fungi on Xisha Experimental Station equipment

T L2 FR U
1 HLE D Pestalotiopsis microspora, Curvularia geniculata
2 gz Nigrospora sphaerica, Periconia igniaria, Curvularia geniculata
3 B () Fusarium incarnatum, Curvularia tuberculate
4 WA Fusarium equiseti
5 Ty Trichoderma atroviride
6 B Aspergillus versicolor, Curvularia tuberculate, Curvularia geniculata
7 R Cladosporium cladosporioides, Periconia igniaria
8 TRALHLFEESR Pithomyces sacchari, Curvularia geniculata
9 HT3E4 (BEfF)  Curvularia geniculata
10 FERR TR IR ZE MM Aspergillus niger, Aspergillus aculeatus, Nigrospora sphaerica, Curvularia hawaiiensis
11 PR LT IR Aspergillus versicolor
12 U A \?vgﬁztrssrpsl’ u/r_\n sgéfgﬁﬁjjénétﬁ)mg: |o||£ aculeatus, Nigrospora sphaerica, Curvularia ha:
b e TsTalonehatm Pl st s s ol oo
14 TR BR VR JZ A Penicillium spinulosum, Aspergillus niger, Nigrospora sphaerica, Curvularia hawaiiensis
15 WA B IRIZRES  Penicillium brocae, Aspergillus aculeatus, Nigrospora sphaerica

3 gﬁig Engineering, 2006, 3(4): 78-81.

1) PEV R 60 B R R 2 700~6 000 cfu/m’,
PeFh -l 6 B, 5 GIB 150.10A—2009 75 T i 46 74 Fh
TR o P, e 28 76 PE V50 3 R 58 A 7 8 7T K
5 S 1 3 A3 I I P R, LAPR TSR B IS PE A 1Y)
LS, AR YBT3 B 3 A 0 TR A T 8 D K
R EERE

2) JE A P G v R (5 i 2 A 2R AR R T
58, X LEHE N — A R TT VG V0 IR 56 o R B i 2
1A 22 5 R 5K N F 9 B S JE A, R R A FH 2 A T VK
5 vl TS5 A A3 7 A B AR A S
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