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Effect of partial solar eclipse on functional diversity of
airborne microbial community in Urumgqi
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Abstract: The aim of this study was to investigate the effect of partial solar eclipse on the carbon
metabolic diversity of airborne microorganisms. We used Biolog metabolic fingerprinting method to
analyze the variation of the carbon metabolic diversity of airborne microbial community in Urumgqi be-
fore and after partial solar eclipse. The results suggested that the ability of carbon sources utilization for
microbes on the day was higher than other days. The analysis of variance of the microbial community
diversity indices showed that Shannon-Wiener diversity was the highest on the day; and principal com-
ponent analysis demonstrated that carboxylic acids was the mainly carbon sources to the differentiation
of the airborne microorganisms. Hence partial solar eclipse may affect the functional diversity of air

microbial community in Urumqi.
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Table 1 Parameters of meteorology before and after partial solar eclipse in Urumqi

RAERF[E] Sampling time

A ¥
e - v— 7H 20 H 7H21H 7H22H 7H23H 7H 24 H

July 20 July 21 July 22 July 23 July 24

¥ Temperature (0.1 °C) 207.5 240.0 258.0 207.5 218.0

M Humidity (1%) 47.0 36.5 27.0 38.0 28.5

SJE Pressure (0.1 hPa) 9 065.5 9 054.5 9 024.5 9047.5 9049.5

LHNMEH UV index [umol/(m*s)] 33 3.2 1.9 1.1 1.8

HEEST Overall radiation (0.01 MJ/m?) 289.5 292.5 287.5 194.0 285.0

2 min F¥E Wind velocity (0.1 m/s) 14.5 15.5 18.0 13.0 18.5
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PEUOL, FEREASREFRE] (196 h), AWCD {HFE 24 h Z
RIAR/DN, BEBIAE 24 h Z NBRIE AR BRI R . 1557
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Fig. 1 Changes of average well color development (AWCD)
during 196 h incubation
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B b =

Sample code

ZHAEIR R

Shannon-Wiener index (H')

SE e
Gini index (D)

Indices of diversity of airborne microbial community before and after partial solar eclipse in Urumgqi

B
Mclntosh index (U)

Sample 1
Sample 2
Sample 3
Sample 4

Sample 5

2.689 95+0.224 62b
2.964 28+0.145 29a
3.173 62+0.075 16a
2.61591+0.121 15b

2.583 27+0.168 31b

0.887 82+0.055 54a

0.887 96+0.101 82a

0.904 16+0.014 96a

0.896 97+£0.072 71a

0.847 66+0.045 89a

0.370 96+0.254 15a

0.510 05+0.111 14a

0.561 16+0.201 17a

0.437 48+0.219 78a

0.430 41+0.207 21a

VE: T3 o LA I 7 4 05 5 R B3 (P<0.05),

Note: The same letters in same column means no significant difference at (P<0.05).
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Fig. 2 Loadings of principal component analysis after 72 h
culturing for airborne microbes
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Table 3  Principal components characteristic vector

W B AR T ZETTRR RBT7 2 TR

S Latent 100t qucent of Percv.ant of total
variance (%) variance (%)
PC1 2.052 41.038 41.038
PC2 1.075 21.507 62.544
PC3 0.968 19.363 81.907
PC4 0.462 9.236 91.143
PC5 0.443 8.857 100.000
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Table 4 Loading factors of three principle components indicating utilization of 31 substrates of airborne microbes

E 951 Substrates PC1 PC2 PC3

L-Arginine 0.245 —0.048 0.064

L-Asparagine 0.824 0.175 —0.356

SRR L-Phenylalanine 0.784 —0.468 -0.131

Amino acids L-Serine 0.723 —0.381 0.328

L-Threonine 0.765 —0.060 —0.385

Glycyl-L-glutamic acid 0.412 —-0.050 —0.561
””””””””””””””””””” D-Cellobioss o040  -0120 0131

a-D-Lactose 0.477 0.693 0.130

B-Methyl-D-glucoside 0.257 0.814 0.314

D-Xylose 0.684 —-0.315 0.587

Tk K I-Erythritol 0.417 —0.394 —0.032

Carbohydrates D-Mannitol 0.789 ~0.388 0.355

N-acetyl-D-glucosmine 0.774 —0.234 —0.499

Glucose-1-phosphate 0.693 0.224 —0.366

D,L-a-glycerol 0.396 0.874 0.114

D-Galactonic acid y-lactone 0.589 0.218 0.394
”””””””””””””””””” Pyruvic acid methyl ester 0452 0347 0707

D-Glucosaminic acid 0.827 0.444 0.057

D-Galacturonic acid 0.838 0.237 0.196

» 2-Hydroxy benzoic 0.636 —0.648 0.136

Carbiﬁ?‘(%ii’icids 4-Hydroxy benzoic 0.864 -0.334 0.243

y-Hydroxybutyric acid 0.870 —-0.139 —0.287

Itaconic acid 0.591 —0.555 0.392

a-Ketobutyric acid 0.584 0.144 —0.684

D-Malic acid 0.185 0.804 0.243
""""""" W  Putessine 0813 0219 0103

Amines Phenylethyl-amine 0.407 0.491 —0.495
””””””””””””””””””” a-Cyclodextsin 0916  -0002 0254

EA-LES Tween 40 0.605 —0.396 0.160

Polymers Tween 80 —0.033 —0.149 0.161

Glycogen 0.744 0.488 0.098
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