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Fluorescence Characterlstlcs and Env1r0nmental Significance of Organic Matter

in the Northern Part of Lake Taihu m,;Sprlng and Winter

LU Weiswei', YAO Xin'?" , ZHANG Bao-hua'

(1. School of Environment and Planning, University of Liaocheng, Liaocheng 252000, China; 2. State Key Laboratory of Lake Science
and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Organic matter (OM), rich in carbon, nitrogen, phosphorus and other biogenic elements, has numerous geochemical and
ecological functions in all kinds of water bodies, and is highly valued in ecological studies of both marine and inland environments. The
formation, transformation, and fate of OM, and its accompanying nutrient regeneration process are key links in the biogeochemical
cycling of nutrients in aquatic ecosystems. Furthermore OM, as a provider of nutrients, also plays a very significant role during the
outbreak of algal blooms in inland lakes. Two extensive sampling campaigns were conducted at the same site (n =17) in Lake Taihu in
February and May of 2015, and 34 (17 x2) samples were collected. Excitation-emission matrix (EEM) fluorescence was combined
with parallel factor analysis (PARAFAC) to characterize the spatial-temporal variations in the components and sources of particulate
(POM) and dissolved (DOM) organic matter. Moreover, the correlations between fluorescence intensity and Chla were studied.
Significant differences between the fluorescence peaks, fluorescence positions, and fluorescence intensities of POM and DOM indicated
that the components of POM were more complex than those of DOM. Fluorescence intensities and fluorescence indices indicated that
POM and DOM possessed endogenous characteristics and that estuaries possessed obvious exogenous characteristics. Five types of
fluorophores were present in POM ( C1p-C5p) and DOM ( C1d-C5d): tyrosine-like fluorophores ( Cl and C2), humic-like
fluorophores ( C3 and C4), and tryptophan-like fluorophores ( C5). The fluorescent components of POM and DOM differed
significantly. C3p was the dominant fluorophore in POM during spring and winter, and fluorescence intensities of C1p-C5p were higher
in the Meiliang Bay and the central part of thelake than in other areas. C2d, Cld, and C5d were the dominant fluorophores in DOM
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during spring and winter, and fluorescence intensities of C1d-C5d were higher in the Zhushan Bay than in other areas. In spring,
positive correlations were observed between Cld and C2d (P <0.01), C3d and C4d (P <0.01), Clp and C4p (P <0.05), and C2p
and C5p (P <0.01). Remarkably, C3p and C3d (P <0.01) and C3p and C4d (P <0.05) were positively correlated, suggesting
that these two forms of OM were correlated. Similarly, highly significant, positive correlations were observed between Cld and C2d (P

<0.01), C3d and C4d (P <0.01), Clp and C2p (P <0.01), and Cld and C2p (P <0.01) during winter. Furthermore, Chla and

C5d were significantly and positively correlated (P <0.01).

However, both Chla/C2d and Chla/C3p were negatively correlated in

spring. Furthermore, Chla and C4d were negatively correlated in winter.

Key words: combined POM-DOM PARAFAC model; organic matter (OM) ; particulate organic matter (POM) ;

matter (DOM) ; fluorescence characteristics; sources
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Fig. 1 Distribution of the sampling sites in Lake Taihu
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TP 0.04~0.34 0.14+0.02 0.04~0.25 0.12 £0.01
Chla  6.99 ~298.8153.31 +18.43 2.49 ~23.45 9.26 +1.40
COD 2.86 ~17.07 5.35+0.87 2.83~5.35 4.37x0.17
POC 1.02~31.11 7.94+2.32 0.93~3.55 2.09+0.20
DOC 2.76 ~5.94 4.03+0.20 2.49~6.33 4.43+0.24
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Fig. 2 Spatial-temporal distribution of water quality parameters in Lake Taihu
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Table 2 Relative concentrations of the five component determined using the combined POM-DOM PARAFAC model/ %
B4y Cl 2 c3 C4 cs5
E_/nm 275( <225) 235 <225(285) 255(365) <225(275)
E,/nm 318 338(476) 385 455 302
HE 8.13 ~24.26 0.00 ~18.55 15.26 ~62.40 7.84 ~40.62 7.68 ~32.07
POM &7 3.44 ~21.29 0.00 ~15.75 36.82 ~62.80 1.21 ~16.25 11.71 ~26.51
Bl 14.38 £0.92 7.39 +0.91 43.53 £2.29 15.68 +1.75 19.02 +0.86
H% 16.61 ~35.31 27.80 ~46.33 8.05~17.86 3.48 ~18.60 6.04 ~37.58
DOM &= 25.05 ~38.17 33.78 ~48.60 5.59 ~13.15 2.70 ~8.91 0.00 ~27.87
Bl 30.64 +0.91 39.69 +0.83 9.72 +0.46 5.04 £0.49 14.91 +.1.43
%3 POM(Clp~C5p) #1 DOM(Cld ~ C5d) BAH Z AR E5 & KRSHMBEAES Y
Table 3 Correlation analysis of the components of POM (Clp-C5p) and DOM (C1d-C5d), and water quality parameters
cld c2d c3d cad c5d Clp C2p C3p C4p C5p
cld 1
c2d 0. 60 * 1
c3d -0.74*  0.02 1
Cad -0.73*  -0.14 0.84" 1
csd -0.47 -0.93" -0.21 -0.15 1 f 1 &
Clp 0.38 0.07  -0.41 __-0.30  -0.03 ! il
C2p 0.27 -0.19 -0.64™ £0.38 0.31 0.19 1 —
aw O -0.37 0.21 0.69% 0.48* -0.32 -0.57% -0.707% | 1 y }_;-*"
C4p 0.22 -0.29 -0.39,. -0.33 0.28 0.58%  0-03 L0.69% 1| & y
C5p . 0.03 0.02  F-0.22 7 -0.d2 0.10 -0'40 | 0.62 ) -0.34 -0.297 1 i
_ ™ © L0637 -0.47] | 0. 3¢ o/ “0;';35--! 0.45 0.2 0. i L 70.20 0.07 0.43
TP | j-0.66"  -0.05 [/ 0;71/ 071" -0.09 —o.f'%s“ “-0. 36, 0,64 -0.55 -0.19-"|
- Chla= | 17-0.26 -0.52% 7024 7~ #0.07 0.59* 0412 0. 45 -0.62"  0.39 T 0.4
cop 4 [ -028 0527 | -020 007 0.60°  L0.08 | 004l 20.59°  0.40%_  0.40
POC — —0.12 -0.35 .,'J'Q;‘ZQ J Fo.is 0.45 0.32 0.62" 20.75*  0.33 0752 *
/DOC . g —0.73% -0.11 ¥ 0.8z o767 -0.07 —0L61 " = _0.54" 0.53* -0.25 0. 00
£ ¥l o, " la A 2 '
ST 0.80% 1 ’ Al
" cad ~0.63"  -0.36 1 :
C4d -0.19 0.13 0.61* 1
c5d -0.81* -0.96"  0.15 -0.34 1
Clp 0.43 0.15 -0.50* -0.42 -0.09 1
C2p 0.51™  0.28 -0.46 -0.22 -0.26 0.95* 1
&7 @p -0.42 -0.19 0.41 0.32 0.15 -0.96 -0.91* 1
Cp -0.01 0.12 0.20 0.24 -0.17 -0.24 -0.34 0.04 1
C5p -0.54%  -0.41 0.39 0.05 0. 40 ~0.70" -0.68*  0.73* -0.36 1
TN 0.16 0.33 0.31 0.86™ -0.53* -0.09 0.11 -0.01 0.26 -0.31
TP 0.01 0.22 0.32 0.89" -0.41 -0.34 -0.17 0.23 0.37 -0.13
Chla 0.07 -0.26 -0.35 ~0.54* 0.32 0.45 0.27 ~0.44 0.03 -0.24
coD -0.22 -0.25 0.45 0. 45 0.05 0.32 0.38 -0.43 0. 08 -0.25
POC -0.17 -0.40 -0.05 -0.29 0.39 0.15 -0.02 -0.19 0.27 -0.11
DOC -0.19 -0.16 0.48* 0.56* —-0.05 0.29 0. 41 -0.37 -0.05 -0.22
1) * F/R P<0.05; = = Fin P<0.01
HZ Cld(P<0.01) FI%&ZE C4d(P <0.01), JCRWMEBFHALIBEEDMEE HE C2d(P <

C5d(P<0.05) 5 TN Z[fEEME KR, FF Cld
(P<0.01), C3d(P<0.01), C4d(P <0.01) . C3p
(P<0.01), C4p(P <0.01) F14Z C4d(P <0.01)
5 TP ZEHAW B EMEKLR, W OM 5N, P

0.05) . C5d(P <0.05) . C3p(P <0.05)5 COD ¥
EA MM, ST 2600 19 o A i Ol — i FE
AT RAR MK A R ML A, T & A
WS T AT e JH 75 i DOM 2 YGHERAE 2% Ak I, 3
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