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Dynamic change of air bacteria and analysis of its influencing factors in four stands
in Xuzhou limestone mountains

LIU Chang, ZHAO Jiahao, YE Yugian, GUAN Qingwei
(College of Biology and Environment, Nanjing Forestry University, Nanjing 210037)

Abstract: In order to clarify the dynamic change of air bacteria and its influencing factors in different forest
types in limestone hills and their influence factors, we screened out those with good bacteriostatic effect, four typ-
ical stands in Xuzhou limestone mountain area were selected as experimental materials, the seasonal and daily
changes of bacterial content in stands were studied by natural sedimentation method, temperature and humidity,
wind speed, PM» 5 and air negative ion concentration were monitored synchronously, analysed the relationship
between the content of air bacteria and environmental factors. The results showed that:(1) Bacterial content in
spring > autumn > summer > winter, the daily variation regularity in other seasons was‘ high in morning and
evening and low in noon’ while ‘high in noon and low in morning and evening’ in winter; (2) There were signifi-
cant differences in air bacterial content among different stand types in the same season (P < 0.05). In general, Me-
lia azedarach was the best in inhibiting bacteria; (3) The content of air bacteria had an extremely significant posi-
tive correlation with humidity and PM; 5, and an extremely significant negative correlation with air negative ions.
In conclusion, Melia azedarach had the best bacteriostatic effect. Humidity, PM>s and negative ions were the
main factors influencing the air bacterial content. This study can provide a scientific basis for the construction of
urban health forest and the planning of ecotourism in the area.
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Table 1 The basic information of experiment plot
ﬁé ﬂ{l 3»5 E‘*E#% *X‘T—I‘%—/ m H/’XM%/CIH M‘ﬁj\gg/ Hi'hm'z ﬁ]z Iﬂ’g/ %
Sample plots Main plants Tfee Average Staqd Crovyn
height DBH density density
F1 TRk 4 5T Ligustrum lucidum 55+093  10.8+146 911 0.80
Ligustrum lucidum BRERE Clematis florida
Hiit4H- Speranskia tuberculata
& Ophiopogon japonicus
F2 AR AR = Acer buergerianum 43£057 72£133 790 0.70
Acer buergerianum X A. mono FLAAH A mono
Ji )2 5L Setaria viridis
F4 0. japonicus
F3 BB 5L Ailanthus altissima 45+064 83+243 760 0.65
Ailanthus altissima #¥75 Duchesnea indica
%% Rubus parvifolius
K £ Coceulus orbiculatus
iR Setaria viridis
F4 AR T Melia azedarach 50+£129 85+1.18 848 0.80

KB 2. C. orbiculatus
JhJFEHE Setaria viridis

Melia azedarach
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a RSB AIRR Sy, e sTAR(F1). #% 10 1 IE
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FEh 3 AREESENE S, DUARAMA R s 1 0t
fEHh (CKD.
1.2 ZERMEAIRERIEF
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cm. FRENFANAZE 2018 4F 1 A EA). #HZE 2018

4 A, B2 2018 4 7 H FRIFIEKZE 2018 4F
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GRS 3 d ERRFEH, R 7:00 FHLAAEF]
19:00 4530 . RA HARVIREE, REEEN 1.5m,
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Table 2 Environmental factors in different forest types

B/ C ‘&E‘k}?/% ﬂi&ﬁ/m's‘l PMa.5/ pg-m? Uik . /é.\‘%//l\'ch

e B Temperature ~ Humidity ~ Wind speed ~ ~ Negative 1on concenﬁ
Season  Plots H¥E HAE HigE HARE H9E H2RE HSE HAZE H4ME H 22 i
Daily Daily Daily Daily Daily Daily Daily Daily Daily Daily

average range average range average range average range average range

K F1 18.12 7.48 49.26 18.39 1.28 0.55 11036  43.23 1199.28 515.76
Spring F2 18.83 7.21 52.78 25.22 1.62 0.44 11428  41.79 1012.66 623.33
F3 19.24 7.44 56.33 15.46 1.33 0.37 128.61 52.28 970.49 422.37

F4 17.64 7.39 47.42 20.49 1.18 0.64 100.76  37.69 1 240.66 472.33

= F1 31.22 8.37 82.34 25.17 0.97 0.33 56.66 22.33 2225.00 755.66
Summer F2 32.82 8.15 78.32 14.35 1.53 0.45 73.68 18.71 1769.74 631.18
F3 33.21 7.98 75.27 18.59 1.16 0.29 68.70 25.63 1 687.33 712.33

F4 32.33 8.04 69.48 28.20 1.34 0.40 68.24 27.11 2014.43 588.62

HE= F1 13.83 8.30 64.38 25.09 1.27 0.18 66.85 28.33 1382.76 559.66
Autumn F2 14.29 7.82 62.11 24.65 0.98 0.32 92.13 44.26 1123.43 479.29
F3 14.09 7.69 59.34 27.61 1.26 0.34 74.37 30.86 1 086.45 506.45

F4 14.53 8.02 63.10 22.42 1.07 0.22 82.79 38.12 1222.76 401.58

K2 F1 3.51 4.22 58.12 18.78 1.73 0.26 108.66  50.33 845.23 323.12
Winter F2 3.92 4.08 52.79 13.65 1.92 0.42 139.67 70.0 667.44 228.17
F3 3.69 4.12 47.39 14.91 1.44 0.41 123.69  48.29 771.86 302.25

F4 3.73 4.33 63.74 16.46 1.80 0.30 118.26  40.63 956.27 435.23
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S0<N/(AxT) i A5, Hd C. &5 41 i 4L
(CFU-m™); A: REMM; N: HIEE: T. 2iE
IHE; JE 2R Y= (CK-M) /CKx100%, HH+H CK-
XTREHBA B B &, Me AR N IR R S . SR
FH SPSS21.0 Al Origin9.0 B A4 33E 47 Hi ks b FEAN 2
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Figure 1 Daily variation of bacterial concentration in 4 forest
stands in spring
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Figure 2 Daily variation of bacterial concentration in 4 forest
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Figure 3 Daily variation of bacterial concentration in 4 forest
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Figure 4 Daily variation of bacterial concentration in 4 forest
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Figure 5 Seasonal variation of air bacterial concentration
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Table 3 Comparison of the bacteriostatic rates of 4 kinds of stands

Z=7] Season F1 F2 F3 F4

#+2% Spring 12.861+1.7658 8.43620.43948 17.57+2.311%8 25.989+1.817%8
HZ Summer 26.224+3.281%4 -7.450+0.082°C 9.261+0.112°¢ 27.268+1.625%
#*ZF Autumn 25.219+1.216°4 15.486+1.667° 23.46+1.444bA 32.845+1.202%4
A7 Winter 8.839:+0.656"C 15.051+0.86224 7.390:£0.430°° 8.098+0.418C
P Average 18.291 7.881 13.923 23.550

==
PARRTA

He AFNGFERRRA—FHARRSME R ZFLE (P<0.05) , AFEKEFRERRE—HSAFZETHE R
# (P<0.05) , RPHHITR T EEbRER

Note:Different lowercase letters indicate significant differences in inhibition rate of different stands in the same season (P<<

0.05) , Different capitals indicate the difference of inhibition rate in the same stand in different seasons (P<<0.05) , the data in the

table

indicate mean =+ standard error
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Table 4 Analysis of the correlation between bacterial content and environmental factors

i H R MBI R PMas T EE
Item Temperature Humidity Wind speed ' Negative ion concent
MEE 5
e 0.108 0.593** —-0.275 0.583%* —0.691**

Bacteria concent

2.3

TSN, — PR A A S BT
XTI, EE) IR R AR, AR 3 FR. #

#RINTE 0.05 KR FMIG; **RRTE 0.01 KPR EZ AR

*indicates significant correlation at 0.05 level,**indicates an extremely significant correlation at 0.01 level

PRMRAER B = FRIHE RS IEE] T 25.99%.
27.27%H1 32.85%, BREZFS L iiREAE REER
Gb, EEWIER. 2. KRR RS HR K5
FKIHBENZER (P<0.05); XZHMHE R R

4 TR S NEE R BOEE B
X IRHARLE, BRE 2= = AR T AR &
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Wi SPSS21.0 B 2 Al & B 5B A
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TRME GRS TTIREAN PMys IKE 2R EIE
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B A 2REE MAHSE, Pearson FEEN - 0.691,
50 RN X A S 3 A O

3 Tig5%ER
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KAFGRERMBAERKAIRR, AFARASE

SANHE R IE S SOs. NOx. CO KELEIR =280,
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(1300, T 70 B R B A 1) 4 1 A A R T T 4 R
AR IR & 5 R SR AR
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