M

550

Eco-Environmental
Knowledge Web

18

ENVIRONMENTAL SCIENCE

ISSN 0250-3301 CODEN HCKHDV
HUANJING KEXUE

Cl

-

2 ~
oo

!
W > _;ﬁ“‘ %
L il
= 2022558
B43E% HFS5H

Vol.43 No.5




w % # 3 $43 % S W

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2022465 A 15 H

H &
JEBURIX PM,, (&4 A5 YA E AT +oveeeereememsmsr s TR, B, TE, SHW, THRE, BE, WEH (2251)
HF it E%aﬁzmﬂﬂmgéﬁmzSﬂeﬁ?ﬂwm;u s AT, HRIE, REK, THE, BAE, I, FXE, 264Y (2262)
2000 ~ 2018 4F 5T HEELRTITRE PM, I %5 &ﬁ'ﬁbﬁi?ﬁ?} [SiIPRIS R, fla AEE, kR (2274)
@%ﬁqlmwm?ﬁhkﬁkgpM YA SSEYEMRAT  oeeovreerorersrrneen ettt
.......................................... FF}E ﬁ]&ﬁ g&ﬁ;@ %Qj:} E/Eﬂ% Eﬂﬁ%%, ﬁi‘fﬁ, ﬂﬁ’ ;&ij&%’ f?‘ﬂﬂ%, g)ﬁifg_’ F L (2284)
B Eh A B MM R Bk 4y v e M%W]L@ﬁﬂﬁ %ﬁMWMme&U .....................................................................
...................................................... W, KK, BB, R, TTTF, TAW, BA, VEK, KEE, B4 (229)
S PN O RO N W 2 IS Y 98 3T VN BRE, EH, BiR, BE, B, KEF (2M)
KIFTA BRI T PM, B EAL WOEAFIE S e (4R, RER, T4, Rk, PEA, BAR (2317)
I Z K5 P, @m%%ﬁ&@%nhﬂﬁ --------------------------------------- Wk, TEE, B, LR, K E, HHF (2329)
“@mkéPmsﬁﬁéﬁﬁfﬁ AE A S KU AT LRI AP eeerevrrreeemmree et
.............................................................................. MEF, hY, DWW, BEE, TR, ST, X, HEHE (2336)
%%mij*%%%@%é%ﬁﬁ%@;%%%ﬁ&@%ﬂmﬁm .................................................................................
.................................................................. J(T]_X %%% ?{X;ﬁ; ?ﬁé}% ﬁ)[ﬂ/ﬁ Egﬁ J%]E% E)rl] T%H&;f (2343)
TR RE P TS YK G IREERS  wvvrverrerrerr e
.......................................... ﬂ—;\%y’ l%]‘ﬂ-?, %f#z}?, %*@#@’ ?Eﬂi”y‘ H%ﬂ ﬁir&ﬁ;, ﬁ% g)ﬁjy\ﬂ;z i%n, g&%ﬁj (2355)
A SR 3 A X PR S T R B ST o vvveeeeneee e EE %9% A ﬂ m% B, % (2363)
ﬁﬂ%iﬁﬁﬁ%ﬂﬁ*%«iﬂﬁtf%i{ﬁfﬁ”%&ﬁiléﬁf ------------------------ WEH, KTH, BEF, i, BXE, #E, FRE (2373)
%?ﬁFﬁkg%ﬂjﬁ’*&uﬁﬁﬂ’JVOCe {15 /ﬁ/\g&;‘lﬁ’*fﬁu .................................................................. ifﬂﬁ% ;&ﬂ ;ﬁsﬂk ?%%(2383)
TG Z P LRI AMERAIE v vveeeeme e EW, e, 2L, E@,%\H(B%)
ST R ZAG S HERUE 2 0 17 2030 4B ZE R H -oooeeereeee WRE, B4, BRI, BB, Sk, AW, BE, T8 DEE (2403)
TR whﬂ%ﬁ%%iamﬁiﬁﬁﬁﬁ%ﬁﬂﬁ-m~ﬂ%ﬁ B, MEE, f, AR, BEF, Rir, G (2415)
T2 A R R BT AL T Y BB T —eeeee e E@% HEE, ﬁ%% &ﬁﬁ mﬁg &WW B (2427)
NG NalR N v G ﬁﬁ,pc/r&#‘* T&Hﬁﬁﬁ(;@&)&%ﬁﬂ“m ............................................................... ﬁ%@ T (2436)
ﬁfj/flib’kﬂ(/’i }"U}/—\ﬁ}]_ .................................................................................... F]E’E‘ ‘g./\”ﬁ/\ﬁ 7%;&‘4: %}éﬁ- (2448)
G RON RS e S R Qe ol 127 T3, %, FH, AR, KA, HEH, 53 (249)
T T RIS AT GIBYLTRA o ovveererereromreeee e FiLk, @ﬁﬁ L Eﬁﬁ EEE HE (2467)
APCS-MLR 454 PMF AR AT JE2 17045 PRI 302 X0 D L AR ) 52 e U CREE, HE, THE, AEE ERE GE, EE (2476)
{T{)ILR{EDOM :—'?;a;ihlﬁi E;‘Izlﬁ]ﬁ.j@r %?E&ﬂrﬂﬁj?é,% ............................................................ %#@,ﬁ {/\;H:/ %ﬂ(/z\ (2489)
P R e ey By T A, BOE, TR AR, TA® (2500)
MRS G NS T RATLESEHE o Wik, ElE, %ﬁﬁ BRA, ARW (2510)
RO IL I R IS AR AL oo B, RE BXH, AT, T, KEK (2518)
FT DGT H A B A F 3 S5 K B R U BT S TE L BRATT - vveeremeeeoee et
............................................................... %53,? %;ﬁ,%}%—ﬂi gLH}J ﬁ%i% 737/32_‘ l%]‘m &7)@&& ﬁ}ﬁ ﬁ%{ (2527)
A TR S V0T R LT K S5 70 S A BTG SRR AT oo KE, G5, REK, A, 2T, FRA, FER (2537)
ﬁm@mﬁmﬁpuwmmmmmmwﬁmwﬁﬂﬂmeﬁ%ﬁm ------------ EXR, RFE, HEE, BT, A8k, TEE (2548)
F IR TSI A 25 20 A5 FAE ZS R -+ vveeeveermeermeemee e X &4, THH, E&ﬁ,%?ﬁ EF ﬂﬁ(%ﬂ)
%%@%me%ﬂﬁﬂ%ﬁﬁ P34 [ IR WHH, 8F, WiRE, EAK, BE, £, LAk (2566)
j({,!ﬁxl_] ﬁ%l:f:lﬁfﬂ'](g Jukl F&;ﬁ\:{éfﬂﬁﬂ\‘ ........................................................................ ﬂ}f@ Fi,:l:ﬁa EIJE %L (2575)
LIPS B BTGB B 2 P ST v EWE, FEE, THE, HEF, %%% 54 (2586)
TS S AP L LB PR S IR RS oovveoeeeeeeeeoeeess BEE, B, A, TRA, A2H, ASE, ki (2595)
AR TR A0 T B TK 2 RN ZRE TR AU oo eeeeree e =& E:l:ig ﬁ%x}ﬁ %1}‘};{ ?JI”T’ (2606)
TR A Z B I SR AL B T (A A A B IE T TR oot
............................................................... ﬁfﬂlﬁ;jﬁ Isif % %%M HEH ﬁ&i’ﬁ ff’fﬁ g)ﬁ ﬁﬂl% Egﬁ. (2614)
TIPS K BT A A AR A RURHRE R ool b, FEM, EH, %ﬁz AR, i (2624)
T P 5 LT X S A BB PR P BRI v THE, HER, @@¢ ﬁi ﬂﬂm(%g)
SRZBEBRIARAT ) Z AL Ti/Sn0,-Sh-Ni HUR UL AR A woovveeeereecereeneneeenees P, A%, F R, B, iR (2640)
BEFEMn, (Zny ,Fe, 0, @ IO, MEALH, 0, B TIETE AR TALH  -vovvvveeveeeercrscsssssssssnee Bk Al R, B, A (2650)
TR 290 K TR X 7 T B BT T L O BGME] +vveevveeemme e e BHLR, EH@ XV Rk, E%ﬁ’ﬁ % (2662)
AMD V5 BT EHR B As (V) BB B HSOMR 2 v veereeeesenenees KEME, RS, 7%, BT, %, ZW, Hah, KFE (2673)
:’iﬁi&,ﬁiﬁkﬁ?*ltﬂfc%ﬁ{ﬁﬁ/ﬁ/ﬁ*fﬁi%ﬁﬁ” AR A SR A 3 e IR 13 ) B, BAH. BEE, Tl (2685)
i Y37 XS 5 ] R 0P b A 2R A s B OG SR M (R R 43 AR HiRw, BIT (2699)
LT A S IR AR+ TR VP AR T IUE AT oeeeeeeevmnemesess s KT, Ak, A (2709)
%ﬁmm‘[ﬂﬂ;{gﬁﬂi%i E;’Q{ﬁ%*ﬁ-&(g ];Hj’\ .............................................................................. ?ﬂﬂ‘ Efrﬁ EJL (2719)
MR G2 NG H SRR S SR TE TR - ovveeeeeneee e A=, ERE, A, RER, ?%i Fe (2732)
PR SR AT P e RS B RS AR v FIREK, %ISIEE& ?Hﬁ Mg X, SR, XA (2741)
FETF ST EE 8 /N R A B RR KU TR -+ vevsveesesensieses e IX¥, 24H, B, #H,E%ﬁ Wﬂ?(mﬂ)
ARSI aTE TR T U IO 4 HE, WU, A%, AET, % EFF (278)
NIRRT LR B SOE IR RERAR O o AW, R5, BOBA, KZH, B, £8, ﬂf@ F4(2770)
N RS e ST B il e T RT3 3] 7[R B, kS, TEE, Tk (2779)
GRpi S F A PSITEVN R ST B <0 (] T, Brs, TR, BEL, B (2788)
W2 L R [V 200K 1 e M B TR SR AE R P 22 o vve oo
......................................................... o E, FEG, k%, REE, A5k, LE, R, 2%, X478, FE (2802)
R4 a3 *ﬂl"zfﬁiﬁﬁﬂﬂXﬁ%ﬁﬁiﬂiﬁéﬂﬁﬁl‘ﬂﬁﬁﬁlﬁﬁ’;%ﬁﬂ’]?ﬂl'] .................................................................................
................................................... L BM R, KEME, BEA, RS, BakE, &, TR, HHE (2812)
Wlﬂﬂi%bﬁiﬂﬂﬁ@iﬁiﬂﬂkﬁ%ﬂﬁiﬁﬁﬂﬁﬁﬁf\ ........................................................................ ?ﬂ" JE 12 }i‘% ﬂ%%’ %Ec@t\ (2822)

(FRERAVEIT IR (2293)  (PRBERL) ARG B ) (2426 ) % (2585, 2672, 2708)



)
er_j;ﬂrﬁ In BB R = 55434 H5SH 2022485 1

Eco-Environmental

Knowledge Web Environmental Science Vol43,No.5 May,2022

H¥FEEENRUTFEREUEER S MIFELRE
AEES

SKRETEE, MRE, SRRk, Fad T, mids, BRI, sk, #hifk, BTt

(AR R R4 5 TR, Wb 5B AR RS, AFRE  050018)

TEE . N TR AVEIEL VTR AU S Ak 8 BF 8 30 1] /3 A0 R4 | SC R Bl AN FI5 A T B 45 & - A R i Ak Th B L R
(napA) Fl B FHA ST T A 2RI, PRS0 CHE RPN FIREVE A S B 5T, S5 R A A
FEVEDLRY) il S U P15 513 8459 OTUs, 14324 10 A28 i S — R IR TE T T, 3551 29. 03% ~ 94. 46% , N JZ FI K
JZE TS & HERT R4 B-Proteobacteria il y-Proteobacteria; 5 L HT = )& N Cupriavidus . Aeromonas F1 Thauera. TEH) o
ZAEIE R T 1] 23 4H T8 R E TR Chaol F8EUR N3 327. 67 £621. 28, Wi & T2 (2 193. 96 £455. 57) ; HZ UL Simpson
TR RN 0.97 £0.013 B 5 T2 (0. 94 £0. 029) . FHAT5HTF1 Venn Bl 7 38 2 FIK 2 M) 22 R P B 0 35, Adonis 5373
B ) [ A AR AR L B 3 22 5 (P <0..001) 5 BEATLERARSMHT IR 45 53-8 (4 SCEE YR AT 28 SUHH ) ) 00 ( Bordetella) 1R 25 5 TR BT
B PRI, 22504 Ferrimonas Hl unassigned ; HHPEREE LR (NCM ) 45258 B3 AR JZ B RJZ M BRI 0 B B X i 1
HIK (R =0.655) 3, THIKZ ARHEILBERLA (NST) 435104 0.29 £0. 31, 0. 56 +0. 35 AT 0. 88 +0. 21 IW&JI-E@%#(P
<0.001) ; NCM #l NST 25336 B f1 38 2 2 2 Fp L P 72 o SR BE S B fin s R 4%, £ 0 8 ok b2 B A 0T R %ﬁ?ﬁfiﬁﬁﬂ:

AR ) 3 AR AE FOREVE AR BREAT I, o AR LR R L IR B LA SRS, | /

SRR IR A% VIR BRI, T4 ; AR A ! {,,-" Yy

HENES: X172 XHIRRE: A LHES 0250-3é0-1(202;)05-2614-10 DOI. 10. 13227/ hjkx. 202108284 Jd~ &
— 4 ] *.- i — { fl d ‘ 4 4

Vertlcal Dlstrlbutlon Charactenstlcs“ and Commumty Cohstructlon of. Aeroblc

Denltrlﬁcat'ion Bacteria from the Sediments of Balyangdlan Lake During the Wlnter
Ereezing Period [ ¥ 3

ZHAN@ Tla.'n -nay CHEN Zhaosying, ZHANG Zi-weig ZHOU Shl lel - MEJVC Jia-jing, CHEN Zhe, ZHANG Yi-fan, DONG Wan-jia, CUI Jian-sheng
( Pollugion Preention’ Blotechnologv Laboratory of Hebei*Province, College of E-nuronmenla | Sciences and Engineering, Hebei University of Science and Technology,
Shijiazhuang 050018, China)

Abstract; To explore the vertical distribution characteristics, key species identification, and community construction of aerobic denitrification bacteria from the sediments of
Baiyangdian Lake during the winter freezing period, a MiSeq high-throughput sequencing technique based on napA was used. Moreover, microbial diversity analysis, species
difference analysis, key species identification, and community construction were carried out. The results showed that high-throughput sequencing obtained 13 845 OTUs, which
were divided into 10 phyla; Proteobacteria accounted for the largest proportion with 29.03%-94.46% and showed a decreasing trend from surface sediments to hottom
sediments. The top two classes were B-Proteobacteria and y-Proteobacteria, and the top three genera were Cupriavidus, Aeromonas, and Thauera. The a-diversity showed that
the maximum Chaol index of surface sediments was 3 327. 67 +621. 28, which was significantly higher than that of bottom sediments (2 193. 96 +455.57) , and the maximum
Simpson index of middle sediments was 0. 97 0. 013, which was significantly higher than that of surface sediments (0. 94 +0.029). The principal coordinates analysis and
Venn diagrams revealed that there were significant differences between surface sediments and bottom sediments. Adonis analysis showed significant differences in vertical
distribution (P <0.001). The random forest and network analyses had the same key species, such as Bordetella, but the species with the highest difference contribution
degree differed ( Ferrimonas and unassigned, respectively). The neutral community model (NCM) showed that the interpretation rate increased gradually from surface
sediments to hottom sediments, and the whole area was the largest (R =0.655). The normalized stochasticity ratios (NST) were respectively 0.29 +0. 31, 0.56 +0.35,
and 0. 88 £0. 21 and showed significant differences (P <0.001). NCM and NST showed that the dominant degree of random selection process showed a strengthening trend
from surface sediments to hottom sediments. Considering all results of this study, the vertical distribution characteristics of aerobic denitrification hacteria in sediments during
this period can provide technical support for the screening of low-temperature aerobic denitrification bacteria.

Key words: Baiyangdian Lake; winter; sediment; aerobic denitrification; vertical distribution; community construction
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