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Abstract; Sédiment microorganisms  are the main drivers JOf lhe md,terldl ‘circulation and organic matter degTdddt;on processes in ‘rural black and odorous water bodies

=

(RBOWB) , and the comniunity structure of sediment! microorganisms follows the changes in the external environment. Here, the pollutant indicators, including nitrogen,
pho%phdrui and heavy.-lmetals in the merlvmc' water and sediment of+29 RBOWB.i Bin 'Doncrmlng County of Heze City were measured, respectively. Combined with Illumina
sequerlcing restlls, the composition and diversity characteristics of sediment Bacterial communities in RBOWB and their correlation with environmental factors were further
analyzed. The experimental results showed a wide distribution of pollutants in both of the overlying water and sediment in the RBOWB of this region. Compared with
agricultural non-point source pollution, the concentrations of nitrogen and phosphorus pollutants in the overlying water with domestic sewage as the main source of pollution
were 3. 1 and 1. 5 times higher than those of agricultural non-point source pollution, respectively. In addition, the contents of heavy metals in the sediments of RBOWB were
generally lower than the soil element background value in Heze City. The dominant bacteria phyla in the sediments of the RBOWB were Proteobacteria, Actinobacteria,
Chloroflexi, Firmicutes, and Acidobacteria, and the total abundance of these five dominant phyla accounted for 70. 3%-83. 6% of all sequences. The dominant classes were
y-Proteobacteria, a-Proteobacteria, Anaerolineae, and Actinobacteria. The dominant genera were Thiobacillus and Pseudarthrobacter. Moreover, Spearman correlation analysis
showed that the environmental factors of DO, COD, TN, TP, and organic matter exerted significant effects( P <0.05) on sediment bacterial genera in RBOWB, and sediment
bacterial community richness was significantly influenced by TN(P <0.05). The above results provided the microbiological knowledge for treating RBOWB.

Key words: rural black and odorous water bodies; bacterial communities; microbial diversity; correlation analysis; surface sediments

AT BB LKA R AR AT 15 L A BRI % PR R B TR H AT T 7K AR
EENE . R ﬂkﬂéﬂ%%&i JERCEM IR BUEY IS E Y b R R i B OCE
P A B LK A S g8 R BE IR) R R A K BRgs BOFER TS SRR AGEB v e T RO HLTS
GEGRDY IR AN T E S BEAAIT 2021 W A I TERE T e ik AR v R I AR K AR R
AEENR B R N BRI BRI T AT B i & IOV AR, ISR A 52 SR S IR SRS B el v
(2021-2025 %) ), BIHR4G M ERBOR S, R #in WD BURBUR YR SRR
Z?Hj%kﬁim ] 2025 4, HAH B’f‘iﬁi‘ﬁﬁ%” SR G ) IR R 2 AR ) B VR AR R Al R

IR KA HE B R R LKA KA AT 'O IR, ORI A W R A KR IR i
%mﬂi?ﬁ%l%?&‘(nﬂ(? 33 Z%fﬂ‘j%ﬂ(ﬁwn Iiﬂ -
AR RSP B SRR L R s e sy
T, X A A R T A AR | S A R LA EB BN (L1997 ~ ) 5 W05 A, BRI 10 R AR

LG K AT AR M2, E-mail: thw18285686717@ 163. com
FaS Eg E/‘J %‘?X (2.5] . s JBAEVEA , E-mail:liuxl @ craes. org, cn



6206 E7 SR = S 44
H A AR, BB RNl A, X K8 i ek FTREROHEHHS AR ENTARENET

B E L YU A MRS K R R
{1 40 A P R ) R 4 R 2
PER KA 25 RS R | SE e FIRS 3 A T
B L A RO AT BSR4
TRET 32 SRR R LK RTI4TN L
B (TP) 2 DA 22 3 B 7" K kTS e e
TUBU) ol o il i PR 1 = A 120 A B B
B AR e SURR A R A RE T T -7 T B R
ST AR A UL ST A0 , 7T e 00 TR 1 I e 5, B L
WIRRIA A b R Y A PR R,
ST B LK A AE SR, VOB B B v R R
T HLIS YR A 1 25 A7 3 AR D 1 (B
T LR YL T 8 (AR R B B R T
SRR, AT B SLK A (T 5T £ 4 i 1
K SR AL AR 1 43T XA B LK
PRUTRB R E DRV LR H 2 REAE BT S B AR
iﬁﬁ%%ﬁ%%ﬁﬁ%iﬁ%%ﬂ%ﬁiﬁﬁ%
R SRS HTRE , T AR UURY A Y B TR A B

WFHIRR, XTTF/\IE%ZQHE—EKPMEI&{H_;

WA RsUKIRRA TR s 58 ) [ f
$iﬁﬁ@ﬁﬁﬂ#ﬁ?%§ﬁu SR

RES T T mwiﬁmﬁm$%ﬁm we

HTE AT R e 5, ST RO S

4°C YR IAR G IR AF 24 h Nis RS2 . o 3
K2 0. 45 wm JERERIE S BTN GE ; DURRIIRE
ahid 2 mm JESe O IR , AN A SR AR R A 2%

5, A W HI Ty, — 10 BT - 80°C vKAH TR A4t FH T4l i
WEE R AT, 75— =N B RS J5 T 288
A B
114°50" 115%00° 115°10° E
N T T T
{ wms 7
) O<I? =
= /mk\ T
2 Fam Kh B il |
e \
" RHRRKK / %)
£ 520 t'
L._J.U [»ftwi R }
ﬁi]ﬁ.iﬁ W] 4 5 . !.
E- ya iy (/
8 s 5 W o) e L
) 'n T s : \|»I6 {
4 = e P thlNﬂﬁksié:
i 7 S =S~
120 Al \ﬁ_vﬁ L wa
=t 3z 0 6km L<_~
| — I
Bl RRHERHERKESHRE

Figt 1 ﬂlstrlbutlon ofirural black and odorous water

bodies in Dongming County

*%m%ﬁ¢ﬁnﬁmﬁmmm¢%EM¢wL%;fLz,mﬁﬁmﬁ%ﬁ&%ﬁMﬁ

IKFIGER 4 IR T2 53 254 e T B PP e,
YA B LK PRI P 2 BT S A AR
ZRENE R ARRT B RLK TS e 5 AR T 20 T
TETR ZREME SR LA I 5 B, DA A A At B LK 13
PR 27 07 TR A,

1 #B57EE

L1 FEACRIER

ARSCHEIOL AR 7R B B R R 5% DX R4
TR 29 AT BRI, B TR AR DX K A
TR SLKARSA WLIEL 1 TR, 29 ANk 2B R KR 53
FIHH ST~ S29 fiv 4. SRAF AUAT B AR A AT JE SR AR
AR S . V6 U AR V4 S 45 FE 5 ([R]B% 100 m) A
EORFEA, AL 100 m, WA BN 1 A4S, DU AR
FH 3 s 50 A1 5. B SR A ABEHLIRORE 3 1k
AR, MG B AR R SRR R BT A ﬂi =
PSR A 29 AN ARAT B R OK AR T FR AL /N, B
BIERA 5 WRE S AT AR SR A A B BRI,

2021 4F 8 H MG R A JE FKAK 5K I
DURWIRE . KRS BB EH R 2w
DURIRE R R ET 0 ~20 em RJZ, REAN 1 kg B

A HE LK AR K I E F8 bR 48 pH, HL &
R(EC), BmWIE, WA (DO) ., A&
(COD) . E4A (NH, -N) #il TP, Z&. H.rp pH FIl EC
i #E pH/EC IR R 5 375 B R R i
BEVE ;48 A i SO DO ; HEAK TR L
Pl SE COD; NH, -NAITP, ¥R FHEe 4] WA
I

DURUIAE S N 22 48 hn L FE A AL (OM) | TN,
TP, F475 (Pb) . 4 (Cd) . B (Cu) . B (Ni), %
(Zn) , % (Cr), 7R (Hg) . M (As) 5 E4E. pH {E
KA RO APLTCR SRR L, TN R
AR E B LR TP, RG-SR BT /e
BERL. Ph A1 Cd R H A 887 JR - IR 43 60 B
Cu, Ni, Zn Fll Cr R A B Wi 43 6 6 BE vk
Hg RSN TSI R AL s 5 As SR T LG & 55 25
TR
1.3 DNA A Mumina I 7

DURIAE ik 2 I8 AR AR A IR A
FIHEAT 40 B A DNA $ BORT /&5 38 &2 7. DNA SR H
FastDNA Spin Kit for Soil i3 £ ( 3£ E Mpbio A )
FEHL. PCR K F 16S rRNA & [Ki FH 514 338F (5'-



1134

FERARAE AN B RRATTR Y 20 B RE VS S5 H R E

6207

ACTCCTACGGGAGGCAGCAG- 3') #1 806R ( 5'-

GGACTACHVGGGTWTCTAAT-3") 7£ V3 ~ V4 =748

X 7938, SR TruSeqTM DNA Sample Prep Kit /£

1T MiSeq )LEBM‘/]L =5 38 ¥ 7E 1lumina MiSeq Il
S A= piis

1.4 ﬁﬁﬁﬁ

MiSeq I (19 45 2R 70 B 7256 5 A W08 = T
H. (https://cloud. majorbio. com/) I # 47, il i
Uparse ( version 7. 0. 1090 http://drive5.
uparse/ ) B S B AR RIME R T 97% 891467211 K)
3 R — M RVE/r S5 IT (operational taxonomic units,
OTU) , I 47 OTU 25, IFH Sobs, Chaol |
Shannon, ACE ., Simpson Fll Coverage FEHL.

J5 25 M 25 M 73 BT R F SPSS 27. 0 k. KRR
PR h BAL S bR 5 U o 28 P48 B0
Spearman A 5& P Heatmap 43 #1 & H OriginPro 2022
(52 RR) 2l AHOCHE A E AT Venn @ﬁ“i‘l“?ﬁﬁﬁ
RStudio 4.20 H' [ pheatmap . plotnx 1 ggplotZ 1
21,

com/

2 BR5HE '\ ‘f‘ﬁff?”

217 KH!EmWﬂ%%ﬁﬁﬁ @ “f?ﬂs

RS 0 MR I S 1 DK R
YIF e 1 . 4 ﬁawwﬁﬁﬁamw
L%ﬁﬂmf%$%ﬁ%@ﬁﬁﬁ@ﬁ ﬁfﬁl

o, b K J p(NH, -N) J& Bl #£ 0.10 ~ 14.25
mg-L~", VLY F w(OM) 5 Bl 1E 4.40 ~ 45.60
g kg AN, 4 JE Pb, Cd, Cu, Ni, Cr, As, Zn
I Hg 7R3 X d8l AR b 22 SR AR TR W v ) 25 B R A
R 5 (1 ST 2 11 = NS | Ry =
F 4B He, 7645 a5 A7 F A G 0 (540K 4G o PR X
RS PR R 7 A T PR R A AN A 375 5 7K S A PR R
IKARSNEIS YL N Fl P S5 YL )2l or 45 S H1 4
J& S AR

15 Lok 5 R S A PR SRR AR K TR
HRALPE IR A B N R AR X I, AR A i
5 K AR TR R AR T e R VR, J R AR T By 3
MEBFRHEY A MM A 28 . Mann-Whitney
ESFAGIEE . B, FEKHPNH, -NFI DO 76K
Hm“%ﬁﬂﬁﬁE%URow>ﬁkﬂﬁﬁm
H, B0 e U A A 0 15 K 10 A R B Sk |
JKH N FL P 5 %mFEmﬁﬂEﬂﬁﬁﬁm
31Fﬁ1M%LT%%IﬁHHMKH%ﬁm
miﬁmﬁﬁkﬁﬂ%ﬁ%f@%mﬁﬁ“ﬁhf
2.2 Kﬁ%%ﬁ%ﬁ%%ﬁi%ﬁ%%ﬁéﬁﬁ

ﬁﬁﬂim%mE%%@ﬁ%aﬁﬁimaz
fﬁﬂ%i$ ?%%)&m&ﬁm%%ﬁ%ﬁ
(mhﬁg,mﬂMMm?ﬁ%%%ﬁ%ﬂ$$
& J& , Shannon FFSimpson F&5UH >k R AE YT 0 24
MU B BE i Sobs | Chao 1 . ACE |, Shannon Fl

; *1 Kﬁ%%*ﬁiigmiﬂ:;L#R%E’\JEE@H%?E%*E‘)
Table 1 ~ Analysis of physicochemical characteristics of overlying water and sediments in rural black and odorous water bodies
CSTI 1 o T S o

pH 7.10 ~9.20 7.86 0.48 6.11 7.84 7.92
NH," -N 0.10 ~14.25 4.49 4.04 89.98 6.54 2.09
DO 1.00 ~8.37 3.34 1.72 51.50 2.75 4.13
K TP, 0.08 ~2.57 0.83 0.58 69. 88 0.97 0. 65

COD 17.0 ~110.0 51.4 24.2 47. 08 53.7 48.7
EC 245.00 ~1210. 00 630. 03 213.77 33.93 794. 06 561.43

BEYIE 6 ~30 27 6 22.22 26 27

TN 0.32~2.36 0.90 0.44 48. 89 0. 86 0.95
TP, 0.49 ~1.10 0.71 0.17 23.94 0.75 0.67
oM 4.40 ~45. 60 15. 48 10. 63 68. 67 14. 48 16. 54
Pb 13.90 ~31. 30 21.03 4.47 21.26 20.71 21.38

Hg — — — — — —
pRist7 Cd 0.05 ~0.20 0.11 0. 04 33.36 0. 10 0.12
Cu 9.00 ~32.00 17. 80 5.98 33.60 17.72 17.89
Ni 16. 00 ~32.00 20. 94 3. 66 17.48 20.27 21.65

Cr 30. 50 ~ 66. 00 43.41 8.41 19.37 44.90 41. 81
Zn 37.00 ~ 176. 00 66.90 30.92 46.22 66. 48 67.35
As 4.07 ~13.50 8.33 2.22 26. 65 8.65 7.98

1) Uil . pH o, A8 57 RECN % , LK BRI Fmg-L=" ) EC A puS-em ™' BIE R om, IR (TN, TP, 1 OM) Hg-kg =", UL

(HAITEER) Amg-kg !

g " FORKLMMENR TG B 5 NV Fom 15 B PR A A 15 15 /K Rl I ) A AR P R K AR AN B8, e 8586, S8, 510,

S12, S13, S14, S16, SI8, S19, S20, S23, 524, S25 1 S29 FHZ A LEIE TS KM ; S1, S2, S3, S4, S7, 89, SI1, SI5, S17, 821, S22,

S26, S27 Ml S28 T AZ AV T JR IR
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