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Abstract; Dissolved organic matter ( DOM) response to biogeochemical processes in terrestrial and aquatic ecosystems,
serves as a critical component for global and regional carbon cycling. However, spectral characteristics of aqueous DOM in
region-specific sites, particularly in widely distributed karst waters are not well known. Here, we examined Hongfeng Lake,
Baihua Lake, and Laoma River in Guizhou Province, China, to explore the composition and source of DOM in karst lake-
river systems. We analyzed UV-vis parameters ( SUVA.,, SUVA,, S,s 55> Siso s> Sz, and E2/E3) and three-
dimensional fluorescence combined with parallel factor (PARAFAC) , as well as fluorescence parameters (HIX, FI, BIX,
and B:a) for DOM characterization. Spearman'’s correlation analysis and principal component analysis (PCA) methods were

employed for revealing inherent relationships among DOM parameters and primary variable contributions. The results showed
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that SUVA,,, and SUVA,, values were low while E2/E3 | S,.; ., and S.5, ,,, values were relatively high in the Hongfeng
Lake, Baihua Lake, and Laomahe, indicating relatively limited proportion of aromatic components and low-molecular-size
DOM. We found primary DOM components were; Cl: microbially-derived humus, C2: visible-light humus and C3.
tryptophan in the Hongfeng Lake and Baihua Lake, and yet C1: tryptophan, C2; fulvic acid, and C3 terrestrial humus in
the Laoma River. The BIX ranged between 0.77 and 1.12, indicating that both biological and terrestrial inputs contributed to
aquatic DOM. The FI values were lower than 1.4 in the lake Hongfeng and Baihua, while they varied from 1.4 to 1.9 in the
Laoma River. This suggested the higher contributions of endogenous DOM in the river than that in the lakes. Aquatic B:a
ranged between 0.73 and 1.10, indicating a significant contribution from newly produced DOM. The low HIX implied the
limited humification in the studied karst waters. HIX was positively correlated with S, and S,,5 ,,;( P<0.05) and negatively
correlated with FI ( P<0.05), indicating that humification was constrained by DOM molecular size and sources. The
homogeneity of aromatic DOM led to mutual couplings between SUVA , and SUVA,,,. We highlighted that recently produced
DOM was often biodegradable, which supported the strong correlations between BIX and B:a. The karst river exhibited more
significant characteristics regarding endogenous contributions in comparison to the lakes, which might be attributing to rapid
biogeochemical cycling within turbulent systems. Our results clarify the significance of terrigenous and biogenic signals in
karst waters, upscaling the role of autochthonous and allochthonous carbon inputs for DOM dynamics. The study uncovers
spectral characteristics of DOM composition and source in a karst lake-river system, which is expected to supplement useful

datasets for global carbon cycling.

Key Words: karst lakes rivers; spatial pattern; dissolved organic matter; parallel factor analysis
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Fig.5 Principal component analysis of DOM-related parameters in the karst lake-river system
E2/E3 :WCRE A 5 S g5 n0s : DX 275—295nm [A] () HETE R 5 S350 400 : A 350—400nm [H] 1 GG AL 5 Sy - JEIERLF ; SUVA g, BEK Ny

254nm E»J‘l‘l‘Jﬁ‘(E{tWﬁ‘t/%ﬁ;SUVAzgo KN 254nm B ng*ﬂ?(ﬁ’ﬂﬁu&fﬁ/%ﬁ, BIX: H ﬁi?ﬁ*uﬁ: FI. W?‘ﬁ*uﬁ;ﬁ:a:g‘ﬁﬁg*ﬁﬁ; HIX . JE 581k
F8HG CL ) 1,62 8053 2;C3: 04 3

3 g

3.1 MEHTRREEIA - RS DOM 23 [A]4 S

FIARZKIR DOM =222 iy JEE 78 R 1 S0 S o AL o e AR 2GR T3] S (B3 K F 1, R
TS WINE DOM KZH A FRE . CIEREE S, 00 Fl Sgp s BIEHE—, H E2/E3 SUAKT 3.5(F 2) , ek
T DOM #& R4y FatB/N 1 w7k ik SUVA2§4'—?¥ﬂﬁJ§“§Eﬁ%Yﬂ T EE AR AR, 3 AT i 5 2 i VR
AT, 35 B A BRAR T B, KK Sys0 00 5 —WRFE DX FAR LA 1, i — 2P WHIE T DOM 23 F i 45
ANBIRERE, SEmT S TR HIREBIIA DOM AUBIFZE 28 T AR B0 A 0 2 S b 7 L SRR 9T 45 SR o, iRt
TREM N AR AZE S LR W R - R GE 0 2 DOM Lo (K 4) o 8 5 o2 — i
B2 DOM , 7E /K A il el Yt 2 B AR S8 A 00 0 JHovl 2 3] 18350 8 I i VR ik, 3 ]
S FH T R X K 4 9 % ™ FE B R4 T2 DOM S AR ) TRV, 45 A2 2 1 o 5 nT A S5 K AR
ARV IR B i AR SRS A AR OE S R K A AR Y A HLTOR IR, 7e T B8 i AR b 5 g i A Y

http ; //www.ecologica.cn



&t
H

4592 la SRS Eire 44 %

L BT A TR
3.2 WERHTREEIIA AT R S DOM SRR

A= WA Bl A [ SRR R DOM A BRI Hodr PRI AE WA A DA SR A AR AE T 4
MBI , SR ARl DOM & 45 2 [, YA AR AR b s v 5 B5OK i B2 DOM i A B 3 B2 S
i T S A R R T B DOM, B fdiAhIH DOM £ 02— R4 AN AW Lo e o
] DOM [ AHXS 73 B AR (1B 2) 3 v RE U6 T /KR A= Wik SR Z S BEH A LB 58 2 A R /N
43F DOM, B A HIX [RIRE S8 T 3k — 40 (& 3) . IZBFGE KR BIX 8 0.77—1. 12, BB IR AN B
FOTAR, JoTE ST E A S T A SRR S AL 2R Y SR I 5T R A W AR A — e R IR
i, AKAE FI5 S SERE R T W HTRRIET A -0 I 22 40 P9 TR A A MR A B 8 3 ik, e R TR g TR K A 22 ]
FIME2ZSPERE (P < 0.05) , o HOREW FIEAE 1.4 2 1.9 Z[8), N AMEIEFERA (K 3) . SR, W iy
HIX K e, AT RS B TR A TS O B I R KT A AR 515 20, 2 WA 5 T Y
JEE B R IRAF AR 22 5%, RIVRT S AY IS 3 5 DOM T8 B A IR S 5 5 Ak 5 s S0 R i 28400, s 107 5 180
- RS Bro (HFEHK, BT A DOM FE SR i He s
3.3 JK{R DOM RIHHEREA LR

F2ESHOT LU DOM B4 AN F RN IR SRR B . i WFIE 98280 SUVA,,, Fll SUVA ) AHH. G
B 6) X2 1 TR TR KRS 25 DOM AT B bE S8, Bid: DOM £ 1A A= Wy Rk, 2 oA /K 44 BIX
B #EAHIE(P<0.05) , FHT DOM 38 i Yok LA B A 4 i A A A R AR B 3070 TR g 304K R DOML A
43 C1.C2 F1 C3 M HSEEE(P < 0.05) . FAAEM S5 S,s 05 F1 E2/E3(P < 0.05) 2 1EA S, F£H/N3T DOM
KREZFAFRIR, I Sy sT C3 EHAHKE(P < 0.05) , F W HE 141 5 4 B AR KSE M WA DOM 4 AH X431 I
T, BT HIX 5 S, M Sy s IR, B FI 2 HAHE(P < 0.05) , X UtWI LI 76 (LR 22 =29 DOM 4H
X5 B e 3K HLA s AR

* P<0.05 ** P<0.001

SUVAzss PUVA , \ \ \ ‘ 1.00

VA |0.72 SUVA
SUVAus0 - \ \ \ ’ ‘ 0.80
S350—400 0.16 0.37 S}swon ‘ \
0.60
Sz [0.68-0.88-0.53 s / , . ’
- 0.40
S275—295 —0.76-0.90-0. 17 0.90 5175»295

E2/E3 [-0.78-0.82-0.0130.84 0.94 E2E3 —0.20

FT |0.41 0,067 0.47 -0.130.068-0.018 F ‘ \‘\ :
BIX [-0.25-0.24-0.16 0.20 0.12 0.21 -0.48 BIX ‘,
--0.20

HIX ]0.26 0.56 0.40 -0.40-0.41-0.260.091-0.52 HIX ‘

HAEH
T
(=}
LIPES

-0.40
P |-0.45-0.35 0.19 0.16 0.27 0.42 -0.28 0.83 -0.50 S

Cl1 |-0.160.097 -0.31 0.25 0.053 0. 17 ~0.61 0.39 0.17 0.071 CI /, ~0.60

C2 [-0. 18 0.088-0.30 0.29 0.074 0.20 —0.48 0.39 0.25 0.069 0.95 C2 ’ -0.80

C3 |-0.33-0.37-0.64 0.57 0.31 0.34 —0.72 0.53 -0.28 0.19 0.79 0.67 C3 100

http ; //www.ecologica.cn



114

T A E TR - R GO R A HLBOCTE R R

4593

SUVAs4

SUV A0

S350—400

Sk

S2757295

E2/E3

FI

BIX

HIX

pa

Cl

C2

C3

SUVAs4

SUV A

S350—400

Sg

S275—295

E2/E3

FI

BIX

HIX

pia

Cl

C2

C3

SUVAZM% ’

o
(4 4

0. 99 SUVA,

0.35 0.27 Sisoun0 \

0. 0490. 027 -0. 89 Sk

0.47 0.46 0.057 0.27 Sisa0s ,

0.32 0.29 0.26 0.027 0.79 E2/E3

0. 099 0. 077 0. 083-0. 066-0. 26-0. 044 FI

0.19 0.24 0.20-0.0600.0640.038 0.18 BIX ‘ /

0.0 0.071 0.0 0.082-0.16-0.0990.21 0.90 -0.38 pa

0.62 0.63 0.061-0.036-0. 046-0. 24 0.22 0.047 0.24 0.075 CI % ,

0.58 0.57 0.083-0.0830.076-0. 27 0.18-0.0170.29 0.014 0.99 c2 ,

0.25 0.23 0.34 -0.42-0.21-0.22 0.12 -0.30 HIX

0.29 0.32 -0.36 0.41 0.18 -0.130.033 0.15 -0.34 0.26 0.74 0.72 C3

-/ Q0000

@ QOO ©

s Q @) @ oo
N\ /

0.30 0.13 -0.55 S,
[F0. 28 -0. 22 0.57 -0.20 0.37 E2/E3 ‘ . ‘ ‘

-0. 033-0. 17-0. 068 0. 25 0.32 -0.45-0.0500.92 0.25 pa

0.14 0.068 0.35 0.094 0.30 -0.33-0.051-0.0770.34 0.17 c1 f /

-0.078-0.12 0.65 -0.10 0.46 0. 070-0. 076-0.0700.35 0.14 0.93 c2 /

[F0.16 =0.31 0.47 0.39 Sy5205

0.43 0.55+0.017-0.52-0.47-0.37 Fr

0. 13 0.050-0.0600. 12 0.23 -0.32 0.20 BIX

F0.23-0.420.034 0.72 0.78 0.067-0.72 0.0 HIX

-0.025-0.11 0.56 0.13 0.62 0.075-0.24-0.23 0.59-0.0170.86 0.92 ¢3

< =3 =3 3 v on ~ 3 — o [ag]
4 & g Q L, S
4 £ 17 75 2 2 &« 0 9 o
S 5 oz N
=] =] %6} ©
wn wn

Bl 6 MZHET4E#A-T DOM 2 #) Spearman 8 %< 1447

ARG

1.00

0.80

0.60

—0.40

—0.20

—-0.20

-0.40

-0.60

-0.80

-1.00

i

R
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