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Abstract: The massive occurrence of filamentous cyanobacteria in lake water bodies can produce odor metabolites, triggering odor
problem dominated by 2-MIB and threatening drinking water safety. Gonghu Bay of Lake Taihu is an important drinking water
source for Suzhou City and Wuxi City. In recent years, water odor problems caused by 2-MIB have occurred over time, but related
research has rarely been reported. To grasp the spatial and temporal characteristics of 2-MIB and its influencing factors in Gonghu
Bay, monthly and high—frequency surveys were conducted from March to December and during the high temperature period (July
29 to August 29) in 2022, respectively. The results of the monthly survey showed that the seasonal variation of 2-MIB concentration

in Gonghu Bay was significant, with the highest concentration of 2-MIB reaching 124.3 ng/L in summer. There was no significant
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difference in the spatial distribution of 2-MIB in Gonghu Bay. The results of the high-frequency survey showed that the concentra-
tion of 2-MIB in the waters near the inlet of Gonghu Bay varied dramatically during the high temperature period, with the highest
value reaching 1385 ng/L, which exceeded its olfactory threshold (10 ng/L) by nearly 140 times. Based on artificial microscopy
and high-throughput sequencing of functional genes, the study revealed for the first time that Planktonthricoides was the main source
of 2-MIB in Gonghu Bay during high temperature periods. The results of principal component analysis and correlation analysis
showed that water temperature, monthly mean solar radiation, total phosphorus and chlorophyll-a were the key environmental fac-
tors influencing the seasonal variation of 2-MIB concentration in Gonghu Bay. The spatial and temporal variation of Planktonthri-
coides in Gonghu Bay during the high temperature period was mainly influenced by several environmental factors, including water
temperature, daily average solar radiation, wind force, nitrate nitrogen, dissolved total phosphorus and Microcystis.
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75 2-MIB 5 38 B0 A 4 RIIELIR (9 72 A 32K SCRG RS FRER S A2 BB TR o i [ 9 4% T
RIFSE T G2 B R T B AR RIS A0 A B W 251 BIF5E R B H 1K R 2-MIB ZE 45 ¢ 5)
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5183-4741) T 2-MIB Sp#fr e , U 1 L RFEAF T34 19 45 AR i PR e A 4 & RDRH] T 3626 42 5 , B 500
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Fig.1 Distribution of monitoring sites in Gonghu Bay of Lake Taihu
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1.2.1 FAEBAAARN E  KIE(WT) pH 4 (DO) 554847 R F 2 D RE /K T S 80U A0 i , 7K A3 B
BE(SD) FHZERE A E o S (TN) SR B A B0 2 B9V A 58 41 43 D60 BE 1k (HT 636 — 2012) 1l 5E , 2 A
(NH,-N) 2R N T 306006 B 3 (H) 535 — 2009) M 72 , A B2 £ 20 (NO;-N) 2R I B 7 3% 7 (HJ 84 —
2016) % , KB (TP) VAt il ( DTP) IR £k (POY -P) SR FH #H HR B 43 Y6 6 BE 75 (GB 11893 — 1989) il
E , ILH AAL T i (BOD; ) SR PR 5 Hefik (HJ 505— 2009 ) M5E , i fif B 535 5 (COD,,, ) SR FH AR T =i 4k
iR b Fe 40k (GB 11892—1989) WI5E , 4% % a( Chl.a) SR A EAAL I/ 6 2 1k (SL 88— 2012) & , M B 77
MR (SS) SR H 512: (GB11901— 1989 ) il 3 .

1.2.2 2-MIB il 8 ZBCAEERAK RSy i+ R E S 2-F 5 5 BB 5 %) (GB/T 32470—2016) , 5k
FH TR [ AR CE I — S A (A 35— T35 ( HSPME-GCMS ) 7 =43 Bl . BRI VE LRGN T - 7€ 20 mL (945
ETZSHT A 3.5 g SALBARINRRE b7 s K 44 2-MIB {948 &2 %t A 10 mL BT VRN 10
pL NARY) 2-5 T 5E-3-F U SENL g , i F B R VU SRR 2 Rk e i 3t . fEIRR I PR 2k 65°C
R b A AL N 58 AR e R4 T T 2SI 25 B, 2K B 30 min Ji5 , 85 HSPME U Skl ASHE (3 BERE D, 76
250°C T f#HT 5 min, fifi i Agilent7890A-5975C S Tk AL A TR I 434 o 20 AT 25 1k : A S 4 UL R IR
1 mL/min; #ERE FRBE S 250°C 5 #EREJ5 2O A 0Tt Af s BEP FHEE 60°C {45 2 min, DL 8°C/min 32 T}
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MRZ 240°C (fR4F 2 min) ; (B £& IR B o 280°C ; B R R & o 230°C ; A F & i i 70 eV a4 fi A
Agilent HP-5MS(30 mx250 pumX0.25 pum) ;% 3B SIM B2 g 5 55 95, 2-H S s EAm v vl
Fi ke e e, Al 10,20,50.,70.,80 A1 100 ng/L, W g I-A EFRUE MR, TFE R y=0.424x-0.235 (x Ny F i
Fb,y SRy 2-MIB Wi R H) |, P REC(R®) Ry 0.999, Lk 6 52 AT . R FHIZ 7 ik Xk ik 2-MIB JE 47460, 4G H
FRA 2.20 ng/L, MARIE N 97.6% +5.1% , AT LUK i & o
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TEIFAE ) T BOHE Hh {8 FH S8R0 (B DM1000) 7E 10x40 A5 T MREL, = 2K HE 5 DR 7K i i B 25 1A
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J5 B m SRR RS ] FastDNA ® Spin Kit for Seil i34 (MP Biomedicals, 3% [¥ ) #E47 DNA $2HL, f& )5 15
F] 100 wL DNA 42BOK , BT -20CIRAE. FRELSE UG ] Nano300 44053066 BT (B8, Bl ) il € DNA
Bk BE K SEE , 0D260/0D280 7E 1.8 ~2.0 Z A TA Ky AT L5 22 S 3 (i T, AN e 1 i FRl 75 it — 2P 4tk

FHREUR) DNA $E473558 PCR 339, ™35 1) PCR P=# AT S IR AR s vl 3k, VIR B B 45315 i i I 3

BHEEERE DNA BIBGR & (AR, b0 aifb [k K gt ik 5 19 7= 8 5 pMD™ 19-T T2 4844 ( Takara, F 7<)
B IE XA N S ARG IT A DHS o JBAZ A 40 ( Takara, HAS) 1, F LB AR SR DL 120 5%/ min
W 37°C P 5555 30 min, B0 AR BRI, TRIBUIE i O % A 0 RS2 B AN M IR A 72 & 4 Amp 19 LB [EfAB5
FRHEE PR SR K H PRk BT I UEAT R PCR, A6 I 3 BH 1 5 B J5 8 RN AT F &A7 Amp 1) LB {4
Frge e, DL 120 B/ min BYREEE 37°CH R BG 5 1 B, W0 S TRBGE (s ) o R0 A ok 42 Bl & (CRAR, b
o) SIS, 8 F Nano300 28413 BE 100 i SR Ao v it P v 52, 422 B SCHR 2 3133 R A o i 45 D
B BEAS B 0 TR B T2 TR DB UHEAT 10 586 AR A AR N 2 o ARBIFSE & I mic S PR Jok
Fiifl % DU 1.58%107 copies/ L, KA BE IS 28 0 15.8 ~ 1.58% 107 copies/ WL F) JTAR A 1fi i E 47 22 fit
PCR 43, AN BE AT 3 IRE R, B T HORPE DUEL(C,) FIPRSA B (C, ) M it M 2k o S sl th £
FHEH €, =-3.3131g C,+38.26 ,R* >y 0.9981 , " H45 R N 100.37% , A& F PR K 1.58%10% copies/plL,3 YKEE
1) C AEARUEZEY /N T 0.2,

Wil PCR AR R 50 L, K &4 2xTaq Plus Master Mix(BEb b2, A6 50) 25 pL, EFilE514) MI-
BQSF 1 MIBQSR 4% 2 pL,DNA ## 5 wL,ddH,0 % & 50 pL, i@ PCR S 7F Biometra Twin PCR {3 H #F
T, 9 R AT :94°C TARPE 2 min, 94°C 451 30 s,56°C 3R & 30 s,72°C 4EH 15 s,35 MEFH, %58 PCR X
MR FR A 5y L Rk PCR SRR 5 4%, U3 55 S5 K PCR N —3, & f PCR IR FR A 25 plL,
HH &4 TB Green ® Premix Ex Taq™ II ( Takara, A7) 12.5 pL, [- 754 MIBQSF #1 MIBQSR 4% 0.5 pL,
DNA #i#R 2 wL,ddH,0 %M 2 25 pL, &5 PCR W 7E Bio-rad CFX Connet F AT, mic JEH ¥ FEFE N T
95°C 251 30 5,95°C A5 P 5 5,56°CiB & 15 s, 72°C ZEAH 15 5,40 NMEFF, Hrh 541k MIBQSF:5'-GA-
CAGCTTCTACACCTCCATGA-3'F1 MIBQSR : 5'-CAATCTGTAGCACCATGTTGAC-3' | .5 | ¥ BEfg ¥ 14 = #if
ST P TCVEY Y mic LT F, BALS i &l A R
142 BARENFEMELH  F% DNA BRI — 8506 2 g B AR R Rl AT mic BRI A9 =
A . WP 5 R A MuminaPE250, U5 5145 PCR 2Ry 51 49— B, 7P 45 3R b X 45040 22 16 I NCBI
1.5 #iEH

AWFFEHIFH AreGIS 10.6 ,Origin 2023 R 4.3.0 1 IBM SPSS 26 B {447 B SR b o047 R 2 . R
T fi# 2-MIB B 22 A8 fL AR AE , #5308 7 2-MIB $045 il ] Kruskal-Wails 3F 2 8085 40 9647 22 R0 1 IR ST
2-MIB 1y M358 1% 3= 52 00 R -, 5 1 e add AR DG A AT sk 4 5 2-MIB 7 WL 388 285 YDA G 1) PR+, P
XL 4351 5 2-MIB A= MLBEIEAT 32 B4, RO BTk i i R R BE 7. AW RA R 4.3.0
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i psych @ EFT KMO i Bartlett #5625 5 /8 KMO {E (43914 0.71 0 0.51, %K F 0.5) F1 P { ( P<
0.05) 2439 /& M BT BER, T J5 FIH procomp pRI%K  geplot2 (1A factoextra (0 HEAT /3 T FIAT AL, SO
RN BE B DR 22 362 (W) 43 A KL AreGIS 10.6 HiI4E, U540 Hr B B R 4.3.0 23, A& 7E Origin 2023
e,
2 /R
21 RHESEEFEL

2022 43— 12 [, USSR AL
BR(FE ), ST HLIX TR 22.48C
AR R (P) Jy 84.73 mm 4 KN

1 T RN TR 1] A2 4L
Tab.1 Temporal variation of hydrological and
meteorological factors in Gonghu Bay

176.50 mm, 11 F /Ny 7.00 mm, 4B fog A RECESSfE wiRM BeP
AT (3-12H) (TH29H—8H29H)

H5F(MSR) % 88.15 ~ 288.69 W/m’, fit & {8

HMITE 8 A AR P 12 A, FI G KiE/C 22.48+9.03 34.80+2.56

(WS) W 1.75 w/s, E SR a B4 25 0%, EHRET R/ mm 84.73+64.71 47.50+0.00

Hip3—6 A SR N AR R,T—8  KHIEH/ (W/m?)  189.20+56.79 250.94+71.15

K R R AR

FRATE (7 729 H—8 [ 29 H) , UMV X =i /DR, T35 34.8°C, Bt R RECh 4 X, &
FABERT LA 47.5 mm, P3G Ry 1.52 m/s, 325 XU 22 3078 g KURT PG db KU se B85 B 24 K BH 5 5
(DSR) 4y 43.50~325.91 W/m*, BRI FFa%, mm i PrE 8 H 8 H i fRfEHPAE 8 H 27 H.
2.2 WHEKMEEFEN
2.2.1 Z AR 2022 4FE 3— 12 H, ST FHK0E H 21.9°C,8 H Bk 32.9C, 12 A HLH 9.6°C, DO ik
JEAE 7.98~11.02 mg/L Z [A125 4k, ¥9{H K 9.20 mg/L, TN Y5 NO;-N Ve Ji B i (8] 25 fb B A S e J5 71 TN vk &
AL R 0.57 ~ 1.48 mg/L, $5{H K7 1.06 mg/L; NO;-N ¥k BF 45 {b 75 Bk 0.02 ~ 0.81 mg/L, ¥J{H K 0.39
mg/L;NH,-N ¥R FEE7E 0.02~0.13 mg/L Z [A TCHL AL 5 (18] 2a) , TP MR BEASAL AL S Chl.a F1 SS AHLL, R
HEB R LERRAR S (E 2b) . DTP I POY -P Wk B AR b b 34— 550, SR AIRAE3Y B AE 6 (18 2b) .
222 HmiREER A mEIREE, UK E SRR L AR TN B, RS EERAES H 15 H, A
34.3°C, mefiREHIAE 8 A 29 H, 4 29.3C, pH SRS bR 5K IRAH R, e E IR BAE 8 7 23 H, N
8.87, LM IAES A 3 H, K 8.62, TN ¥k BF7E 0.82~1.07 mg/L Z [ 245 4k, ¥I{E # 0.93 mg/L( & 2¢),
NO;-N 1 NH,-N ¥ B4 BII7E 0.02~0.18 $10.02~0.12 mg/L Z [A]254k ([ 2¢) . TP ¥ EFTE 0.06 mg/L I F i
Zh(E2d), DTP Fl POy -P i JiE s i) 1 B s (A28 AL B AR ARL, - 244143514 0.018 F110.005 mg/L( [ 2d) ,
2.3 miHPE 2-MIB iR ETEL
231 Z AN ZH AN, ST 2-MIB ¥R EEJEFh 2.2~ 124.3 ng/L, ¥R EE R 21.7 ng/L, 7ERIH]
1, 2-MIB ¥R EERE R R 5 DS TR RS, 8 AR, 9 A FFIa Rl 1%, S/ ME B B4 12 A (B 3a) .
Hr,8 H 2-MIB ¥R Z 5T 5. 11 F1 12 H (P<0.05) , Z[A] b, & RAE fUA T i 3 22 5, 2-MIB - YR i
FATCEG,G1 Fl G2 4b 2-MIB ¥ AR iR E AR ( 3b) o
232 B AR EIRATBAZE H WSS SR, GH 3 5 2-MIB ¢ B A S B XA I AR LR RAE
Her,7 A29 H—8 A 1 H 2-MIB ¥k il T4, T8 A 1 HikF| 1385 ng/L, fii 5l NI 8 A 3 H%
% 90.7 ng/1L;8 H 3—8 H, 2-MIB i B AERFBLARKF, P32l 64.5 ng/1;8 H 11 H 2-MIB ¥ 2 AR |
F+2 357 ng/L, /5 XF 8 A 19 H FEZE 100 ng/L,8 J 19—29 H 2-MIB ¥k FE 45 7F 109.3 ng/L 2245 (&
4),

2.4 mEEHEYEETK

2022 4E7—9 A, ST KA (Gl ~ G4) 2kt PRUFAEY) 6 1] 48 J& , 3G 4R 3] 25 J& (IE#E] 9 J® (fik g

(T9JE BT 2 8 T 2 JEAREE] 1 g sTilisTRUr i B IE 5 AN &l 5a iR, 8 H TR IFAE W) %
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Fig.3 Temporal and spatial variation of 2-MIB concentration in Gonghu Bay

R, W N RS . TR T U R BE I o PR R (60.9% ) | Sy S5 — (It B2 £ U 8 8 B8 O o
e 28.0% , s AR (P Sb) o 735h  WF5E5CH: 4 Bl Ay ;™ 2-MIB 5 5 i A2 Ak, 251 DAy £ £ Jt 38 480
TRLLPE LB RNF 2230 o 7 2-MIB i r i 0 JU o ULV 22 38 5 B2 ) e R (EL T BT 8 A, T R 2238 i
22 L IR KA BUE 7 A (] 6a) o AHSMEDHTE R 4 Bl 2-MIB 8 %% 5 2-MIB ¥ 2 [a] 1
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Sc) o FEWEEITH,T H 29 H 57175 1 35 Ry Bl 98
Wit o 1) 2 Al AR f s 2 i, 8 3 H L3 IRk 1400
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Fig.11 Changes of dominant wind direction in Gonghu Bay during high temperature period
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