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Community structure and ecological distribution of airborne microbes in

summer in Beiljing
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Bio-Safety Science and Technology, Hu' nan Agriculture University, Changsha 410128, China). Acta Ecologica Sinica,2005,25(1) : 83~ 88.

Abstract ; Airborne microbes are living bodies which include airborne bacteria, fungi, actinomycetes, etc. They are fundamental
biological components in an urban ecosystem and have a direct relationship with ecological balance and the function of many
other life forms in nature. Initial research on airborne microbes can be traced back to the mid-19th Century, when Schwann
found that the axenic materials were the cause of fermentation and contagion by airborne microbes. Now, due to the effects of
human activities, the main focus has gradually changed from the investigation on animal and plant-life diseases to urban
microbe contamination and the discrepancy of different microbe monitoring system. Admittedly, airborne microbes propagate
and diffuse all around the environment, which does lead to human allergies and affect human health. Elevated levels of airborne
microbe concentration have been proven to be associated with decreased lung function, increased adverse respiratory symptoms
such as cough, shortness of breath, wheezing and asthma attacks, as well as chronic obstructive pulmonary disease,
cardiovascular diseases, and lung cancer. Moreover, green space and fancy vegetation in urban locals could succumb to disease
because of the pathogens in the atmosphere. In addition, metal materials of urban structures and precise instruments of
scientific research could also be eroded by airborne microbes, which could lead to signiticant economic loss.

This study on the community structure and ecological distribution characteristic of airborne microbes was carried out in
detail in Beijing. Results showed that Gram positive bacteria contributing 70% ~ 85% were much more than Gram negative
bacteria, the Gram positive cocci accounting for 35% ~ 45% were the dominant bacteria. Amongst 30 genera of bacteria,
including 20 Gram positive bacteria and 10 Gram negative bacteria, Micrococcus, Bacillus, Staphylococcus and Pseudomonas

were most predominant. In different functional regions, the most frequently isolated fungal genus were Cladosporium,

BE€ME - YEREREAREFTEFMERBIE (KZCX3-SW-424)
W hs B 1 .2004-03-26; 31T B 83 :2004-10-12
EEZEBN . HFIEEHQ7T7~),8, ZHBBUA . BH-4AE NBEYEHEEMBEYESHE.

» Bk R E#& Author for correspondence. E-mail ; zyouyang(@mail. rcees. ac. cn

Foundation item: The Project of Knowledge Innovation of CAS (No. KZCX3-SW-424)

Received date;2004-03-26; Accepted date;2004-10-12
Biography : FANG Zhi-Guo, Ph. D. candidate, mainly engaged in biodiversity and microbial ecology.



84

H

s
=1
.

&R

I

C

25 ¥

Alternaria, non-sporulating mycelia, Penicillium and Aspergillus respectively. Cladosporium, which account for 48. 22% of

the total fungi concentration, was the most dominant genus.

The concentration of airborne bacteria was significantly lower in

Garden Greenbelt (GGB) than in Culture and Education Region (CER), and Main Traffic Line (MTL). Whereas the

concentration of airborne fungi in GGB was higher than in CER and MTL. In different time in a day, the lower number of

airborne bacteria was exhibited at 13 o'clock.

Key words:airborne bacteria; airborne fungi; Micrococcus; Micrococcus luteus; Cladosporium
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1.2 FEREEYBRF

R E ™ #) Andersen A )0 FHUEE RS (FA- 1 #ATHE . EREB AR E K@ SHME e F4E S, RHR
I G BRI R E R RS N 6 F TR 400 ML £1 FA- 1 IERERNE
I ~VRABPWERBEHE /D, S5 KRN 28. 3L/min, 8 —% Table 1 Characteristics of FA- I sampler
MESHERKE K, NTIRSSPHEERFRAXDAR BB LA (mm) %’jfﬁ%;mp *ﬁﬁii :;m) .
AR AESEWEAL L, 2 HE M EE KRR E N ‘Series  Aperture air flow trapping
3min, 2 & E AR BR8] 2 Smin SREERR & R A FRE B 3 F1 1.18 1. 08 >8. 2 8. 2
1 8, F2 0. 91 1. 79 5. 0~10. 4 6. 0
L3 SRR vk F3 0. 71 2. 97 3.0~6.0 3.0

F4 0.53 5. 28 2.0~3.5 2.0

AMEF I Sem B9 5P L, K8 = 42 0 B B9 SR 4F T F5 0. 34 12. 77 1.0~2.0 1.0
A 20ml WEEFRE, REFRSENLREXRFEHVES (RI# F6  0.25 23. 29 <1.0 0. 65
HTEEE) N 2mm., REAKXHAFHRBEAKREFRE, XENEMN x ECD &7 8% 8B 88 ¥4 ECD represents Effective Cut
EITCHFEANEF G EARBFERHYDRERE, XEMNHE  Diameter
mTE 25 CHEFFARNER 2h REBERAT K ~5HEFRE, 8 300ml HREFIHIM Il SUHERKEHABER, RENERE
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25°CHE5% 120h, AR EAFRBFM EFTEZFICH. RESHEEHEDHINTIE, A #
PRI E. REREAXOMITEAKXQWMT

)

N 1 1 1
PFr=NMiy TN TN N—r+1 (D
C(CFU (m®)) — £ X 1000 (2

t(min) X F(L(min))
X PrAREGHEESGN AIREFERRELEG W ERNEREGC AZSKERKE T N 6 ROEER: A REN
B F HESRE.
1.4 BAEYEEFE

MEKR B EE , B AT EXEREA.EHERRE CHEMAER, A BIOLOG MAYEERAEATHRE
KE., BHENSEREGENEE NS AEBHENEERNATES BEARTHESEMNESSKEBHLEEAR.

1.5 Hitath
. F2 AEGERSSAHMHAR
A BF 5% BUHE o # A B 3% 22 i H SPSS Version 10.0 -
Table 2 Species composition of airborne bacteria in different regions

Microsoft Excel 2000 #17. T BB F ]
unctiona reglons

2 BRIV | W Group CER(%) MTL(%) GGB(%)
2.1 ZBREMEYRETFIE B2 KHM%EE Gram-positive 89, 9 79. 6 71. 9
211 SAAMEMBEEWADHEAR FRMEREES deower
. FAERE JB Micrococcus 15.7 18.1 17. 1
& ok v = AL ; H
MENEEHMPHARARG D, ZKPE=ZKHAEEHA S RIS R Bacillus o 4 o 139
BETEZRHAERE, A4 704 ~85% , KA HEREA & & HEBERE R Staphylococcus 11. 2 12.0 14.5
B 35% ~45% ;2L EEBAHEA S 15% ~30%. MR BB Actinomyces 3.4 0.0 .0
E3/\yj'ﬁ-§z§%tjf B30 B, b2 KHAE SEKBE B Aerococcus 1.1 2.4 1.3
- YW B Arthrobacter 2.3 1. 2 1.3
W20R, FZ KR 10 &R, K+ E%HER Y EREA ¥ & B Brevibacterium 3.4 2.4 1.3
(Micrococcus) . EF?@,FF%E(BGCIHHS) %ﬁﬁ%E(S’ta}bhylo_ B & B Carnobacterium 1.1 0.0 0.0
coccus ) TR BB M B & (Pseudomonas) ., XX L H M 25 & 4 4 4t B BB )& Cellulomonas 1.1 1.2 1.3
B WL 10 B IR 6 B, K MBS 15. 7%, 7 E’Tﬁ’;;"g"e”j‘”f‘fm ;: i‘; ;2
/ I urtooacterium . . .
FHREBRS 12.4% MHXERB S 11. 2%, KB TERIELR 22 cumwm Domococcus - > 4 -
BB . AHE 17B.BHEESBE,. EPHRER S 18. 1%,  THRER Gemella 1.1 1.2 1.3
FRFER G 9- 6%, WARER & 12.0%, B L EE & ﬁﬁﬁm Gordonia 11 3.6 0.0
| B R Macrococcus 3.4 1.2 1. 3
0 AN " i
6: 0% BRI I 23 RANW , FITER 15 R AER 8 R » WA E B Microbacterium 2.3 4. 8 2.6
HAPMERER G 17. 1%, FRFER S 18. 2%, WERER DS B REEE Rahaybacter 1.1 0.0 0.0
14.5% ., BREREB L 6.6%. $EEKH /B Streptococcus 2.3 2.4 1.3
Fr E SRR, 75 E A R B 2 B 20 JB Zi‘;g:ﬁ Vzgmm 3.4 1.2 L3
| Rhodococcu 0.0 2.4 0.0
SSHE KPRSHRNFRAFER AR E R R S

BAMATEBD ., Shaffer HEFEEWT .S M. EMAFEE T 2 R PHMHE Gram-negative

. 17. 8 20. 4 28. 8
MEBRES MM R, % R SRR R bacteria
, : 5 sz . B RE R Pseudomonas 0.0 6.0 6. 6
Z, BRI AL LB 0% . F2KHEHNEEE VR 52 H BB Aeromonas . 4 . oo
R R R, SRR 18 RE S ek -
2.3 . 2.6
B, AP FRITEELS  EE LB TEANREPRHERE Burkholderia

BB R 100%, 5 BAEK 6% HARER LRy WA Pantoea 11 2. 4 2. 6
- BHEIKER Pasteurella 2.3 0.0 3.9

BN 6% 5 14% ), FERBF AR 2 CHIE o o S
FHHEKEARNFHRITEBERNEAER 2 KAEET B B HRE R Brevundimonas 1.1 0.0 0.0
7 RF R FUR S R B 2, fERTRARE A B s ASIFHR Acineiobacter 0.0 0.0 3.9
, ) ‘ _ , HRIKEE Rahnella 0.0 0.0 1.3
ot R U F A RR SRR SRR T e o
}*%E o lel_ Hﬁ%%ﬂvjﬁtﬂ 94{ ﬁlﬁﬁﬁi%ﬂ%ﬂ@ﬁﬁ ﬂigﬁ No-identification 6. 7 6. 0 5.3

D R FEHER . MRER . HHKERAERSD
RERBAIZTHENLEE.
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2.1.2 FRAERFPVBESHANYMAR BREMEIIITNEXXEHA I0BEEZERER EPRNEFHBRKKAIBEAR
(Cladosporium) ¥ B (Alternaria) LI HE (Nonsporing ) .7 B J& (Penicillium) MM & J& (Aspergillus) (R 2). A BIN
REBRP . HEARLSFLEMN WAL, FEBA 7.2 . XEEXERE . FER . BHRARMATHAE N IANREY N 10050, HHEKE
B H R 53.5%,6.4%,16. 2% F 14. 200 X B TEAE AR ERABEMEHRE LA BRI R 1000, WE T 2 2l
36.7%,24.3% M 16. 9% ; AEBRWERE . FERE BRBEMELARBE L AN MBE N 10010, KIRERS S A 53.1%,
3.8%,8.8% 1 31. 7%,

ANEGHERE L 31- 7% . HEZ T XHRMLETLP<0.0D), BB ETEBRL L 36. 7%, FEBMERAER
BETRBEHSINE 7. 2% 24.3% . XBKEH HRABR (Trichoderma) , 58l F R BA i BB & (Rhizopus) » 2 7 53 11 55
EHMBAHA. XEEI-BEERFAFEFGTESKAENARERE -FP Y, 2P HANSKEEER 10~20 B, AR
B X BEH B ARAEE, F EHH 404 ~80% KK I FER . HHMABEMER. MEAN—SHFTESRRH, WD
P SERNKEBAEBAR . SER NERAMAER BRERFERILY XS REMSURREFRERRE X,

3 ARDERTESHAEHEESN

Table 3 Community structure of airborne fungi in different functional regions

CER(n=19) MTL(n=18) GGB(n=12)
Fh 2% Community HMEBE(%)  WRE (%) B (YD WE (%) H BLAAH ( % ) W (%)
Frequency Concentration Frequency Concentration Frequency Concentration

i # /8@ Cladosporium 100 53.5 100 36. 7 100 53.1
HER Penicillium 100 6. 4 88. 9 7.2 100 3.8
B Alternaria 100 16.2 100 24. 3 100 8. 8
i BB Aspergillus 63. 2 2.8 66. 7 6. 1 83. 3 1.5
{1 H B JB Paecilomyces 23.5 0. 3 44. 4 1.7 8.3 0. 03
RER Rhizopus 11.8 0. 06 0 0 0 0

EEREB Mucor 29.4 0.4 38. 9 1.0 33.3 0.3
AER Trichoderma 0 0 16. 7 0.2 0 0

BB & Neurospora 17.7 0. 2 22. 2 0. 4 75.0 0. 4
B} Yeasts 11. 8 0. 08 5.6 0.3 | 66. 7 0.3
THE Nonsporing | ' 100 14. 2 100 16. 9 100 31.7
KB E No-identification 04. 1 6.5 66. 8 5.1 33. 3 0.2

2.2 ESMAEYREETIIFE
2.2.1 A ijﬁﬁz?e*%ﬁ*_%mﬁﬁ?ﬁ HTFZIARBEMH IRBRE.LRIEAET AXESIFIABEEZNLW, LA T 3
TREXESMEYEREAIHEE D SEEY S KR E XX 8 & T 4o 5 & 38l T4 (P<<0. 05)  E X MEKREL
Eﬁﬂ%iﬁfﬁi%ﬁl‘i#ﬂﬁéiﬁ:ﬁ@«m. 05), ZRHEAWMBEXBABTRKPEMT XHE X MRS (P<0.05) ., EESKHMEY
SWER, ZHAE . ARETHHEABRRKE<0.0D,MESPBEFRHSBOBY—FF . AXH WX 6 SWKE S H IR
YHXMARZHESSAENMNEFESALAAYS TETRSSKAHSP AR,

TRAFREXHX LB TSHER TAES M, XAIREH THY HEEEER S SREHAL 5% U E, MEZE]
EHEFEREERNEY  HYERETWYNEZHATAE KR

b b

ot X 0 BEEM

- \ 2 . _ 8000 . 5 :
I NGEE S L1 ﬁlaﬂ%ﬁﬁ%%s&%ﬁmiﬁﬂz,nﬁﬂ i Total microbes _ Airborne fung
AEEEREBRE 7.8 A0 A &AMED, B KL & 2 6000 NN  Airborne bacteria  Airborne actinomycete
AP W AT R TRMERELS WHKRE B 5000 I
RO 5 058 8 AR K BT LA 0 T 9 4 0 2 o A g worNIT N
st PRAERE SRR O TETHARES I 5 2| ] £
MRS MEBEB G 0% LR FURTSPAEREAN o [ N\
FHEYE. SREEKEXHEAARSBHEHTFLETE. © oL ] [, N L
XATHEE THYEARERAXMOEY . oY RS S K R Differeut functional rostons
MO EERE. FAEESHYENOEEEERES R
MRAF=EBE BIMAEESEERTFRHE AKMEH, E1 AEZIEXZESEEYERE T BRI
BT  ER LTSS EENSE EIT LK Fig. 1 Distribution characteristics of airborne microbe concentr-

B A ERg, SKERLE~E, S AATFSS5EE ation 1n ditfferent function regions
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HERMIGEREFNO.SO, 5)FRER . MAESItEsSBERS BERK AATEXEENERMEAE"S  FUHS
SEFARERK. XHX TS SMAEYRERENERTVEERSSAAMEFTNRERBER MXBATEKRARZERAEKER
S, HEZMARESSEFKERES.

2.2.2 ARREESHAEMEESFR ARDEXARNEZESHEDERERERE (B 2), XX, 358 TEMA R
SHEEYE B — B A 09:00 A1 17:00 8 E , 7E 13:00 K (P<C0.05), X2 B F 7 09:00 1 17:00 £ E T BB 8] , ATE B
£ WIS P B RR . FHE S 13.00 RBEE, RN S SAHE RAMER. S EBKE XHKE 13:00
17:008 8 KB TR AR FHEFEEER, XATRERIHK 17:00 AMIESIEMATUSHESAPEARE RN ERE, W
EFRENREGRESSPEARTHHER. SEMEYSRENEAES SEANEMME, EEFREBRMRK, B RMES
BERERS. SN EFERREHRRELARE.
B CER O MTL B GGB
7000 6000
Z5 4 4 B Airborne bacteria =S H. B Airborne fungi
6000 5000
5000 4000
4000
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oo 2000
g 2000
% 1000 1000
< :
= 0 i B 0 i ik i
2 9:00 13: 00 17:00 9:00 13:00 17:00
E 160 10000
§ 140 S LR E Airborne actinomycete 2345 2% 4 8 Airborne microbes
g 120 8000
* 100 6000
80
50 4000
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0 0 ]
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it 6] Time
B 2 O [ B A T A A O
Fig. 2 Distribution characteristics of airborne microbe concentration in different function periods
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