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Temporal and Spatial Distribution Characteristics of Dissolved Organic Matter

and Influencing Factors in Lake Chaohu

YE Lin-lin'*, WU Xiao-dong’, LIU Bo', YAN De-zhi', ZHANG Mei-qi', ZHOU Yang'

(1. School of Geographical Sciences, Nantong University, Nantong 226000, China; 2. State Key Laboratory of Lake Science and
Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, China; 3. Cryosphere
Research Station on the Qinghai-Tibetan Plateau, State Key Laboratory of Cryospheric Sciences, Cold and Arid Regions Environmental
and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract; To study the temporal and spatial distribution of dissolved organic matter (DOM) and the related influencing factors of Lake
Chaohu, surface water samples were collected at seventeen sites in three different regions of the Lake from April 2013 to April 2014.
The concentration of dissolved organic carbon (DOC) and dissolved organic nitrogen ( DON) were then analyzed. A significance
difference in DON concentration was observed among the sampling sites (P <0.01, n=13), which was caused by the terrestrial input
from the western rivers and the bioavailability of DON. The ratio of total nitrogen to total phosphorus, total dissolved nitrogen to total
dissolved phosphorus, and dissolved inorganic nitrogen to soluble reactive phosphorus ( DIN/SRP) declined gradually during the
phytoplankton bloom period, especially the ratio of DIN/SRP dropped to 5 £7 in August 2013, indicating the nitrogen was limited in
lake water. Moreover, the concentration of DON was decreased and a significant negative correlation was observed between DON and
Chl-a (r = -0.265, P <0.05, n=91), suggesting that DON is bioavailable, and can be utilized by phytoplankton directly or
indirectly during nitrogen limitation. No significant difference in DOC concentration was observed and water temperature was the major
factor related to the variation of DOC. Chl-a and nitrate concentrations can also affect the dynamics of DOC. In addition, the ratio of
DOC/DON was considerably varied, the concentration of DON contributed to the variation of DOC/DON, and DON was the major
component contributed to the bioavailability of DOM.

Key words : Lake Chaohu; temporal and spatial distribution; influencing factors; dissolved organic carbon; dissolved organic nitrogen
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Fig. 1 Location of sampling sites in Lake Chaohu
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2.1 HLHKIR RISk B AR AL

2013 4E4 H %2014 44 F WA, S 3 41X
IR B35 MR AR R, s Al
IR 45 BLAE 2013 45 8 H A1 2014 422 A, A8
W& (5.7 £0.56) ~(29.13 +0.22)°C[E 2(a) ].

2013 4F 4 H #2013 457 A, 3 41X Chl-
a Ve B W 2 XG0, B S 7 AR U Sl v RN P R X
Chl-a ¥ FE#RAE 2013 4F 10 H 358 i KAE, 509N
(95.6 +144) ug-L ™" F1(88.5 £110) mg-L~". ILAh,
PO X AE 2014 4 2 H W 3 Chl-a & 1H,
(56.8 £21.6) ug-L™" [ 2(b)]. 3 A~ IX Chl-a
HAEBEZET (P <0.05, Kruskal-Wallis ANOVA, n

=13).
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Fig. 2 Variation of water temperature and

Chl-a concentration in Lake Chaohu
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26% 153% . NH, WeJEEA W25, hifb X i
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0.41) mg-L~" 7E i JCHL A (dissolved inorganic
nitrogen, DIN) BT &5 Ho 651 43 53 A 41% . 64% I
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Fig. 3 Variation of NH," , NO; concentrations and ratio

of nitrogen to phosphorus in Lake Chaohu
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FRHIX 4R Z 5 DOC 3 IEAHOC. AR R X 4%
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3 PERLARE S I AR 2, DON i 52 76 7K A 4] 18] 18 I,
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JT: D ' . SR EETE? ¥ ' 7 e
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ig. 4 Variation of dissolved organic carbon and N et s . [25]
nitrogen and DOC/DON in Lake Chaohu A ﬁfﬁﬂ:ﬂ‘ﬁ —IA jﬂ DON i % ﬂ ;FIJ FH ‘I’ﬁfi-ﬁﬁ_é’ffﬁ ’ {E
#£1 FHEKHREEFS DOC,DON XS (n=65)
Table 1  Correlation between DOC, DON and environmental factors in Easter region (n =65)
Chl-a NH, NO; DON DOC wT TN/TP TDN/TDP DIN/SRP
Chl-a 1
NH; ~0.152 1
NOy -0.307" 0.129 1
DON -0.237 0.239 0.552** 1
DOC 0.253" -0.09 -0.352*"  -0.309" 1
wT 0.295" -0.005 0. 226 -0.052 0.275" 1
TN/TP -0.576 " " 0. 081 0.584"* 0.435** -0.503** -0.137 1
TDN/TDP -0.477" " -0.045 0.602" " 0.498 * * 0.512"* -0.293" 0.757* " 1
DIN/SRP -0.324"" 0.306 " 0.288 " 0.297 " -0.264" -0.352"" 0.344" " 0.538" " 1

1) # FREFEME P<0.05, * * FRMBEMI P <0.01, FFE
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*®2 HHRXKFEEFE DOC,DON #HX 5 #(n=65)
Table 2 Correlation between DOC, DON and environmental factors in Central region (n =65)
Chl-a NH, NOy DON DOC WT TN/TP TDN/TDP DIN/SRP
Chl-a 1
NH,* 0.039 1
NO; -0.209 0.282" 1
DON -0.195 0.179 0.778 " * 1
DOC 0.427** -0.074 -0.297* -0.326"" 1
wT 0. 135 0.323** 0.169 0. 065 0.353** 1
TN/TP -0.276 " 0.211 0.625" " 0.663"* -0.537"" -0.150 1
TDN/TDP -0.197 -0.249" 0.706 ** 0.743** -0.532** -0.223 0.799 * * 1
DIN/SRP -0.055 -0. 108 -0.029 -0.050 -0.275" -0.276 " 0. 157 0. 128 1
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