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Abstract: The bio-lability of chromophoric dissolved organic matter (CDOM) directly reflects its biodegradability potential, and also
affects the migration and conversion of pollutants and impacts water quality. This study combines excitation-emission matrices and
parallel factor analysis (EEMs-PARAFAC) with laboratory 28 days of bio-incubation experiments, and analyzed the bioavailability
characteristics of CDOM samples collected from Lake Gaoyou, Lake Nansi and Lake Dongping in flood season and dry season. Our
results showed that: (Dfour fluorescent components were obtained using EEMs-PARAFAC, including a microbial humic-like C1, a
terrestrial humic-like C4, a tryptophan-like C2, and a tyrosine-like C3. @ The differences of CDOM absorption pre-and post-
incubation, i.e. Aa(254) of the three lakes were positive in the three lakes in the flood season, while partially negative in the dry
season, indicating a quite different response of CDOM bioavailability to hydrological seasons. Under different hydrological scenarios,
the two humic-like components C1 and C4 increased post-bio-incubation compared with that pre-incubation for the samples collected
from Lake Nansi and Lake Dongping, and the two protein-like components in Lake Nansi in both the flood and dry seasons and in Lake
Dongping in the flood season (i-test, P <0.001, P =0.005) were lower in the post-than those pre-incubation. In Lake Gaoyou, CI-
C3 post-incubation were significantly lower than pre-incubation (i-test, P =0.008, P =0.005). In the dry season, in comparison,
C1-C4 except for C2 increased post-incubation than pre-incubation for Lake Gaoyou. This indicated that the protein-like components are
unstable and more easily uptaken by microorganisms and may be potentially converted into more stable humic-like components. HIX
and I : I; of the three lakes increased post-incubation while the spectral slope S,,5,,; decreased, which further confirmed the
aforementioned conclusion. @During both the flood and dry seasons, the bioavailability of the protein-like components C2-C3 and the

fluorescence intensity of Cl and C4 in the inflowing river mouths of the three lakes were higher than in the remaining lake regions. It is
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therefore necessary to strengthen the water quality management in the inflowing river mouths of the three lakes to maintain the water

quality of the lakes.

Key words: Lake Gaoyou; Lake Nansi; Lake Dongping; chromophoric dissolved organic matter ( CDOM) ;

factor analysis (PARAFAC)
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119.331 11° 32.84111° 117. 150 56° 34. 680 00° 116. 234 72° 35.940 56°
119.301 11° 32.876 94° 117.116 11° 34.729 17° 116. 178 89° 35.953 06°
119. 272 50° 32.802 50° 117. 003 61° 34. 840 56° 116. 189 44° 35.987 22°
119. 218 89° 32.795 83° 116. 980 56° 34.893 06° 116. 187 78° 36.021 39°
119.284 72° 32.753 61° 116. 906 94° 34.948 33° — —

— — 116. 801 39° 35.039 17° — —

— — 116. 787 50° 35. 060 56° — —

— — 116.696 11° 35. 083 06° — —

— — 116. 668 89° 35.15111° — —

— — 116. 652 78° 35.217 22° — —

— — 116. 608 61° 35.25722° — —




53 KM AR

ST v ST T O AN A AT G R A B ) A R R PR 2151

E1 SibH. BN EEERESHFETE

Fig. 1 Location of sampling sites in Lake Gaoyou,

Lake Nansi, and Lake Dongping
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Table 2 Ranges of water quality parameters of three lakes
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T P4 0.03 ~0. 12 0.85~1.87 12.11 ~98. 03
AR 0.03 ~0.12 1.04 ~1.58 21.62 ~65. 67
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Fig. 3 Spatial distribution of %Aa(254) and AS,;5,45 in Lake Gaoyou, Lake Nansi, and Lake Dongping in different hydrological scenarios
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Table 3 The t-test between the mean of a(254) , Sy;5,95, I¢: Iy and HIX before and after 28 days
of bio-incubation of the three lakes in different hydrological scenarios
RIS it H a(254)/m"! HIX Sy75.205, pom ! Igt I
0d 22.9 4.4 1.7+0.4 21.5+1.1 7.6 £0.7
FKH 28 d 20.7 £3.0 2.5+0.6 20.0 +0.7 10.5 +4.7
e P >0.05 =0. 001 <0.001 >0.05
o MR 1871
0d 16.6 +1.0 1.3£0.5 21.5+2.1 4.7+0.3
i 7K 9 28 d 16.8 +8.6 1.7+0.5 20.0+1.4 5.8+3.3
P >0.05 <0.05 <0.05 >0.05
0d 24.916. 1 3.7 +0.4 18.1+0.6 3.3+0.6
FKH 28 d 23.4+3.3 4.6+2.1 17.3 0.8 5.5+1.2
, P >0.05 >0.05 <0.05 <0. 001
T IO
0d 21.2+4.6 2.2£0.1 21.5+0.8 2.8+1.1
7K 1] 28 d 22.8+2.4 2.5%2.5 18.7+1.5 3.6+1.2
P >0. 05 >0. 05 0. 001 >0.05
0d 22.3+2.3 2.0+£0.2 23.920.7 3.5+0.3
FKH 28 d 20.1+2.2 2.7+0.3 21.9+0.5 5.7+0.5
. P >0.05 <0.001 <0.001 <0. 001
AR
0d 23.0+4.0 1.5+0.2 22.2+1.4 2.9 £0-5
Hizk 3] 28 d 28.8+2.6 1.6£0.3 ~21.1x1.4 3T ol 2 [
£F f
P <0.05 >0.05 ' >0.05 50,051
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Fig. 4 Four fluorescent components were obtained by PARAFAC modeling, and the model was validated

using split-half analysis and random initialization
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Fig. 5 Variability of the four fluorescent components of the three lakes pre-and post-28 days of bio-incubation in different hydrological scenarios
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it Table 4  The t-test between the mean of F _ of the four fluorescent components pre and post 28 days
of bio-incubation of the three lakes in different hydrological scenarios
RS HiH CI/R.U. C2/R. U. C3/R. U. C4/R. U.
0d 0.8+0.2 0.4 +0.1 0.3+0.1 0.2+0.1
oKk 28d 0.8+0.4 0.3+0.1 0.2£0.1 0.2£0.1
B P >0.05 0.008 0.005 >0.05
0d 0.6 0.1 0.6+0.1 0.3+0.0 0.2+0.0
7K 28 d 0.7 +0.1 0.5+0.3 0.8+0.5 0.4 0.5
p >0.05 >0.05 <0.05 >0.05
0d 0.7 0.1 0. 8+0.2 0.5+0.2 0.2+0.0
“Fokiy 28 d 0.9 0.1 0.7 0.1 0.4£0.1 0.2£0.0
P P <0.001 >0.05 >0.05 <0.05
0d 0.7+0.2 1.4+0.6 0.7+0.3 0.2+0.1
ik 28d 0.7 0.1 1.0£0.5 0.6+0.2 0.2=0.1
P >0.05 >0.05 >0.05 >0.05
0d 0.7 £0.1 0.7+0.0 0.3+0.1 0.1+0.0
oKk 28d 0.8+0.1 0.6+0.0 0.2£0.0 0.2£0.0
P P >0.05 <0.001 0.005 >0.05
0d 0.8+0.1 1.2+0.2 0.5+0.1 0.2+0.0
Kk 28 d 0.7 0.1 0.9+0.2 0.7+0.3 0.2+0.0
P >0.05 <0.05 >0.05 >0.05
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Table 5  Pearson correlation analysis between absorption parameters and fluorescence

parameters of three lakes post the 28 days of bio-incubation

i H a(254) HIX Sy15205 I 1y Cl1 2 3
c1 0.702 * 0.577* -0.678* 0.741 * — — —
U c2 0.014 -0.237 -0.009 -0.300 -0.438 — —
T MR 31
a3 -0.534* -0.558* 0.579°* -0.461 -0.526 0.274 —
c4 0.069 0.670 ** 0.096 0.440 -0.007 -0.069 -0.158
c1 0.659 ™ 0.758 ** -0.498 ** 0.765 ** — — —
" 2 -0.114 ~0.601 0.065 ~0.710 " ~0.407 " — =
S 0.601 0.710 0.407
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c4 0.567 0.011 ~0.474* -0.029 0.259 0.522 /0. 402
c1 0.549 0.014 £07498 0.182 b ' — g
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P 0.735 0.790 0.809 52) i
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