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Abstract In ordér toexplore the natural change mechanistis le:-f*ellar water quality for typical rainwater harvesting and drinking water
surfabed i in' Chll’ld, the MiSeq high-throughput sequencing ‘method was used to study the differences between characteristics of microbial
communilti.es and functional diversity regarding collecting and making use of rainwater. This is achieved through constructing combined
modes of different types of catchment areas and water-storing cellars. The results of this study show that there is significant differences
in microbial community structure and function. The main factors causing this difference are heterogeneity of internal and external
environmental factors regarding cellar water. The diversity of microbial community structures in cellar water show patterns of a large
number of rare species and few common species. There are different significant microbial communities at different water points. The
differences in the functional diversity of microbial communities shows that gene sequences that encode metabolic functions have
significant advantages over other functional gene sequences, and amino acid, carbohydrate, lipid, energy, vitamin, terpenoid and
polyketide, nucleotide, and glycan metabolism, as well as the biosynthesis of other secondary metabolites, are the main functional
groups that compose metabolic function. This shows that there are a large number of microorganisms with relatively specific ecological
functions in cellar water and many active metabolic activities are involved. Cellar water quality can be improved through combined
modes of concrete collecting surfaces and water-storing cellars for collection and storage of rainwater. The results of the study aim to
deepen the understanding of cellar water microbial community structures and diversity to be used as a reference for improving water
quality and selecting the water surfaces for rainwater harvesting.

Key words: typical rainwater harvesting area; cellar water; MiSeq high-throughput sequencing; community complexity; linear

discriminant analysis of effect size; microbial community; functional gene groups

FEVGIEH XK BEPAR B B = R AR AR POKHLX. Bl 3R K 5 IR U8 3 H O™ iR, 4R

s EHER. 2017-02-21; f&ITHHEA: 2017-05-31
ELWH . #FHKIIT2AF MO E BRI H (IRT_14R25) ; 205 H03 T /K R 405 /K 3REE 08 56 5 s 3290 2= o st H
YEE® N M5 (1980 ~ ) 55 LR AR PRI, £ ZEWF58 07 1) A /K IR K AR 18 & E-mail : haoyang7614236@ 163. com

* WEVEE , E-mail ; guozhenzhang126@ 126. com



4734 w5

B 38 %

TR 7K AR DR B DX N 78 TROK 22 4 ek H 25 R 454
LR, BA AU, BT, T2
LR AR OUAE ) R, d 30 B2 R AKOK M X B
KA LT B R (HUEL | fRREEL) | K Vet A
M IAX 3, 2K A TR P LR oK &
b, LA P B g Sy 2H 23 B0 S0 FR AN ] 28 2 114 £ 37 1 A
KSR AN T AR K PR M. SR, AR JEE e 4R Ui
TE (7] -t i 2 A 77 A T Y 2 37 BT, A sk B
FAAEE TR PEIE R U 42 . B R 260 B 5™
BEIR 0Py b 25 I i I ) T 24 ) AL, S800 A K
SZEREIAPIGIRY . BUEY . R BTG
FOR AR TR K R 2= 1 IR K IR D R A 2%
T /KB I TR]BE N, 28 17 R 28 TR /K el 4 3 T T
WAC I RIS A | BRI H H R
PR 5 U K B8O S 20 B &K -5 A
T K2R R OK AN [A] , J— A X 5 PAT R KA
& BN PN YD REEECE 7 K UL D WA 8 = 90 R ]
ey 2. %

H i, 25 KK 5 PR 5 B LB 1 AR A
SRS R RO 32, T DR T O K

S B 1 TR, 752 B S5 g b R

R4 IR (R R, TR RN A
FH TR D0 o SR A5 . 1 ) E s i Tl
b SEAUTEHIR XSS R e 15 W e A T s
Tl L 2 s K 1 7 R 4 1 R e B

friff L g e R R Ak ey

PE LS R R DD BEASAT | 298 7% 2K K B AR
ST LUK S EA B B s S 3 etk e L T
R T 5 7K A VR M P 06 . 03 4 T 7K U 4 A 4
R KA RIATREIA

VTAFE3R 16S rRNA J& A -1llumina MiSeq /5 i
WP AR TR . WL K% | 757K A B 2R 5 2k
PRAME I 2 RERE | VB LS K B RE BT 4TU087 )
RESZ IR R A B AR SR
16S rRNA JE A -Ilumina MiSeq 1= il & JFH A , 4>
HERFSE T S ) 2780 4 R /K VM K A P sl it v
SR I R 2 18 1 2 53, A3 A48 7% 45 K K
AR | AT 2 K A U5 Ml P 56 B g 36 2 K
KRS

1 #Me5HZ*

1.1 JKEEREE
FR P TR [ - 522 1 52 L AR TR b X AR T E0DIR
b AN ] 46 it T A1 /K 25 2 R 20 A B 3 HORE | 91 AER

FhiT. 1,2, 3 5 RhE RN + 405 kA
H(A),4.5.6 5 N HIAER M + REE L /KAEH
(B),7.8.9 5 MiREHER M + RE KA
(C),10, 11, 12 SR iR & Wi + 2055 K%
(D). 4 AKFEHA [F—A A SRR 4 PRAT E
Bt , 25 B2 BE AR It I S5V /K 2 —— X 7, B 3 I 7KK
ARSI

4 FhKE BRE) s B BURE S5 ALE WE 1 Fs. B
400 mL [IEKEZE 0. 22 m BERRR TSI 07 o4k % | ik
SEUEME, =R e R L2t 75% WOV RS 114 25 1) 15
BTG, BT 2 mL MIEHEEOE P, T -80C
()RR AR U VK AR T DR 22 DNA $2 L

150 700 150

B mm

AV
[=3
E
ml. 4. 7. 10

2000

4500
4000

m2, 5 8 11
301 B Y 5
30/HRSE

|3 6.9, 12
I-:
=]
wy
|

100 3000 [[100
B1 KEZMTE
Fig. 1 Schematic of cellar water structure
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Table 2 Pearson’s correlation coefficient of biodiversity and physiochemical parameters of cellar water
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Fig. 2 Rarefaction curve of OTUs
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Fig. 4 Venn diagrams showing the distribution of OTUs
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