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Response of Chromophorlc Dlssolved Organic Matter Composmon to leferent

Hydrologlcal Scenarlos in Large Eutrophlc Lake Taihu iy
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Abstract ; Chromdphorlo dissolved organic matfer ( CDOM)Ts a_.,fractlon of dissolved organic matter that can strongly absorb light in the
ultrayiolet /and blue tegions and plays an important role in“the blogeo( -hemical cycling of carbon, nitrogen, and phosphorus. Unraveling
the sourqeg, optical composition, and corresponding spatial variabilities of CDOM can improve our understanding of carbon, nitrogen,
and phoéphorus cycling in lakes and lake water quality management. CDOM spectral absorption and fluorescent excitation-emission
matrices were measured to investigate the compositional dynamics of CDOM under different hydrological scenarios. Our results showed
that the mean value of dissolved organic carbon (DOC) concentration of (8. 11 +1.26) mg+L™" in the rainy season was significantly
higher than that in the dry season (3.53 +1.19) mg-L™" (t-test, P <0.01), whereas the mean spectral slope S,,s ,s0f (20.89 =
1.90) pwm ™" in the dry season was significantly greater than that in the rainy season (19.09 +1.81) wum ™' (¢-test, P <0.001). Three
fluorescent components were identified using parallel factor analysis, and we further found that the dynamics of the three CDOM
components were strongly influenced by hydrological conditions. Fluorescence intensity (F, ) of the terrestrial humic-rich component
C2 increased with increasing water levels and rainfall. Significant negative relationships were found between all three fluorescent
components and dissolved oxygen (P < 0.01), suggesting that all three components served as important substrates for microbial
processing. Significant positive relationships were found between the terrestrial humic-rich C2 and tryptophan-like C1 and chlorophyll-
a and chemical oxygen demand, indicating that anthropogenic inputs and algal degradation contributed significantly to the CDOM pool

in Lake Taihu. We further found a significant positive relationship between DOC concentration and F__ of terrestrial humic-rich C2 (7

max

=0.58, P<0.001), suggesting that DOC in Lake Taihu was primarily derived from allochthonous input.
Key words; chromophoric dissolved organic matter ( CDOM ) ; parallel factor analysis; spectral absorption; excitation-emission
matrices; Lake Taihu
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Fig. 1 Location of sampling sites in Lake Taihu

and surrounding rivers
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Fig. 2 Spatial distributions of DOC concentration, CDOM absorption coefficient a(350)

and CDOM spectral slope S,;5 595 in February, May, and August, 2017
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JEFERR , JEFEVR CDOM % AR EEAS 5 w40
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X, SRS AR A W R A Y B R A
RGO

F1 KMREELMR CODOM SFERIBRERKE (2 A)fEKE (8 A) FHEXIEE  BRER

Table 1

Comparisons of mean values and the significance level of i-test results between the dry (February) and the

wet (August) season in 2017 for CDOM optical composition indices in Lake Taihu and surrounding rivers

e - a(357C:) Sy75 205 DOCil PR E/R. U.
/m /pm ™! /mg-L Cl c2 C3

iKW 2.50 +0.73 20. 89 +1.90 3.53+1.19 2.35+1.43 0.62 +0.21 2.04 £1.01

R B R T FKi 4.29+1.75 19.09 +1. 81 8.11+1.26 4.18 +3.68 1.14 £0.45 2.69 £1.75
P1H <0.001 <0.001 <0.01 <0.01 <0. 001 <0.01

ik 2.30 £0. 50 20.30 +1.40 3.05 +0. 44 2.20 +0.99 0.58 £0. 14 2.11 0. 81

K 8 1 FKM 3.52+0.93 19.96 +1.45 7.90 +0. 85 3.36+1.25 0.93 £0.29 2.67 £0.82
P1{E <0.01 <0.01 <0.5 <0.01 <0.01 <0.001

ik 39 2.62 0. 83 19.96 +2. 15 3.82+1.39 2.44 +1.64 0.65 +0.25 2.00+1.12

.M TE] Fki 4.78 £1.97 18.52+1.79 8.24 +1.44 4.70 +4.53 1.28 +£0.48 2.71 £2.14
P1H <0.001 <0. 001 <0.01 <0.05 <0. 001 <0.05
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Fig. 3  Excitation-emission fluorescence spectral shapes of the three components identified by PARAFAC and split-half validation
2.4 AFEDKSCERAE T RZOELH 725 10 ) A SFHTAEBRIE (1.28 £0.48)R. U., €2 ZOLIRER

FERIFAG AL, 1 i e sy K Tl
JEAK . HEE TG K DA R A LT, PR AR
CDOM SR J§ E 2R fli 4, 2R C2 B2t
S E LU HoR. 3 A2 43 B 2G5 BE A F K I R T
ik (£ 1), BEER C1 5EBERR C3 19FH
DI BEAE F K M (4,18 £3.68) R. U. | (2.69
+1.75) R. U., & THi/KIIA (2.35 £1.43) R.
U..(2.04+1.01) R.U. (+ K65, P<0.01); 2K
FAIR C2 M9 BEAE F K R (1. 14 £0. 45)
R.U., WIS T A K258 B2 (0. 62 0. 21)
R.U. (P <0.001). C2 #EA M 1 =FoK B0 P 3475
JGHEEE (0.93 £0.29) R. U. AR T[] I3 4 o 937 18

EEHEEREELNBE RN B SHERE, 5
a(350) Fll S,ys 05 HIZS ] A3 AT BLARRL, C2 A5 1E
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Az T FH K HETC R 52 .
2.5 AFRIKSCHEIET KB CDOM 156350 25 1]
Ak KA BT

MZS B 53 AR, 43R (Chla) B 2. 89 ~
133.1 pg- L7, S{E R ZH A RIS 5 200
BRATHE T (181 5) . COD RO 7B AL 2. 8 ~ 8. 4
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/ ’: * Flg.l 4 Spatial varations of the thre@'coﬁlponﬁmsg’[dlfferim liydrological cordi }ndns ingFebruary, May, and August, 2017

@M‘Vﬁ%h@ﬁ%mu mﬁg%ﬁ@ mfﬁm%uza%,Pwﬁn;%@%Mcmm
K, GEA A EIR Y B X5 o(350) MIEEBEURALR  SO6RES DOC BIW ¥ B E M (2 =0.09, P <
C2 ZEHCHRE 1 /3 A AL, U BHAE R MIALTHI X A 0.01), BEEER C3 5 DOC ¥ B JL-F- AAETEH &

IR AARAZ ) I i M A2 Tt BT ey 1 I Y B g i B
SZUR. 1M DO Y4345 W 5 Chla A1 COD #9434 1§ A5
A MCRAERET R A, 47K 9] Chla #1 COD (1)
e B S LURS K B IR T, ik st B R A K Y
CDOM =EFER v REZ 2 [k K =AY FZ M. DO Y
W AR K I B Fe K I A M T T2, X
PR Bl LUk K RN, WA PR 7 AR
WG .

ARSIk, FEEZEIEGERR C2 5 DOC B[N

PECEL6) . XF KIS BEAL 246 b 5 2 6 A 4 43
PEAFAHDCHE A BT 2 B, R4 C1 5 CoD (7 =
0.28, P <0.001) 2 FIEMK, 5 DO (r =
-0.42, P <0.01) & & A5G, B U525 6 5 o
C2 5 Chla (# =0.50, P <0.001) 5 & FEAHx,
5 DO (r=-0.56, P<0.01) 5 WERAR, 21
% C3 SR (r=0.33, P<0.01) 5 B & FAHE,
5DO (r=-0.31, P<0.01) 2 RERME(K 6,
#2).

*®2 XEBEHCL, FHREXEHEE C2 MAMEER C3 WHBESKMELFBRNERBBXREYY

Table 2 Pearson’s correlation coefficient of tryptophan C1 ,humic-like C2 and tyrosine-like C3 and physico-chemical parameters

K ik pH DO COoD Chla NH, -N
c1 0.31* 0.28* -0.42* 0.50* 0.44 ™ 0.17
2 0.41* 0.36* -0.56* 0.78* 0.70 ™ 0.25"
c3 0.33* 0.10 -0.31* -0.09 -0.13 -0.11

1) % F/m P<0.05, = = FmP<0.01



11 34

AR ORI (0 ATV AT L) 2 B R X AN [ K ST S5 B o 1

4921

Chla/ug-L™!

COD/mg: L7

Chla/ug L™
I 2.89-6.0
W 6.0-9.0
B 9.0-12.0
I 12.0-16.0
1 16.0-21.0
1 21.0-26.0
[ 26.0-31.0
[ 31.0-40.0
W 40.0-60.0
B 60.0-133.1

COD/mg ™!
N 258-3.0
Hl 3.0-33
B 33-3.6
[ 3.6-39
= 3942
= 4.2-45
[ 4.5-4.8
B 4851
B 5.1-6.0
Wl 6.0-84

DO/mg-L™!
5165
H6.5-7.0
Bl 7.0-7.5
i 7.5-8.2
[18.2-86
[18.6-9.1
[19.1~9.7
[9.7-10.6
B 10.6-11.0
110118

RE9.Chia 3B, COD 1 udlo

of Cgla COD, and DO in Feb
1

F o)\

r&‘{rya. HY’ |
¥

o <§‘co1s’jlkﬂ;m “ ‘T"I';
0- aeﬂ@a’ﬁ .S
§M@ﬂ i f .

nd M‘gsjsl 017 ‘

El6 DOC, Chla, COD iRESHEEE Cl1,

PR IEER C2 TR AR C3 WREMMAXE

Fig. 6 Relationships between mean DOC, Chla, COD concentration and the fluorescence intensity

of tryptophan C1,

humic-like C2, and tyrosine-like C3
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