J. Lake Sci. (4176 #+4) , 2025, 37(1): 97-111
DOI 10. 18307/2025. 0121
© 2025 by Journal of Lake Sciences

BRBRENBE NCHHEN S GREREXN B AEENEREEDN
e &2

A S A NS S
(LR R BHRE B , (K70 410128)
(2: P BB R SIS WA BT BT , 1A -5 WK 2 4 RS %, g st 211135)

O BRAYT(DOM) KA AR R ETREREAE TR, H N/C oo R e B RE08 I W in iR & 37
YIORTR , M50 A Bl T8 /R 2R A RUK R B B SRR AL . ASHF 53 S8 £ 780 0 R B 1 B AR I3k DOM 1y N/C
LA, 852 Meta 247 M2 WA 8 2 85 A BRIIA T3 TR RN R IR ML 25 22 A B8 N/C LU A 4 RS A 0 o 45 SR8 3T
KA SRS K e B N/C {E (433118 0.050£0.062 ,0.050+£0.014 F1 0.083+0.084 ) 35 i 2 2 T8 #¢ b (0.026 +
0.037) ;7K {4 N/C HofE T ZL2 Mg 4 (BIVREE ) \pH ZURUFIIA 7 A7 AL S5 10 5 S ) 7 U8 e S Bl b N/C H (B 23232 pHL,
SNASRAT LR AT WU RE I o 3 —25 IKFC= B R LGRS UR B AR (L B 97 & SR M 7 S 06 8
AT HSE WAL, FFARE DU DOM 2354850k 143 1 0 43 S voi TG M RIR TG M 1 288, 4898 R o F U 2 AL 4 1Y)
N/C LA R B2 RS 35w S A R . IR HLBE N/C B2 0.112+0.020, Hvh @ i M43 7 (0.119+0.017) B 31
FARIGHE ST (0.109£0.034) . E40F N/C HAH F 27 WAL LR AR AR SR 58 35 38 B2 i, A R BTk 63.43% 5 7
THYESF N/C W fE 22 B SR AR i L ( LN AT HLBk ST DLBR RN I 48 38 o 45) (58, TAIRTE M43+ N/C L
HFEZE SRR, G5 RS T R0 , B35 5 A0 B N/C AR IR T TIEL% , 32 203 0 B i s
SR M TR A P P A R 0 5 o TR TG 41, 8 354k R EEE i R R (M D 3 /E R R N/C LU s T TR TS M4
FHLE A E R R E AR . AR A R AR T 2B [E AR BE N/C HAE RS A% Ja, 3878 T TURA I g ML
N/C AR X A BRAAE HE I 37 55 45 04 0 S AL FAL AR , Ay B 4 00 A AR 5000 o >fe 2 R A8 Ak 15 5 F 94 A A LI o i fAE R
KR A VLT ZU0R EL s WA DUR s R BRACHE s & 5 571k

The N/C ratios of dissolved organic matter and their response to lake warming and nutri-
ent enrichment”

Chen Ming'?, Hu Ang”™ , Han Lei* & Wang Jianjun®**

(1: College of Resources, Hunan Agricultural University, Changsha 410128, P.R.China)

(2: Key Laboratory of Lake and Watershed Science for Water Security, Nanjing Institute of Geography and Limnology, Chinese
Academy of Sciences, Nanjing 211135, P.R.China)

Abstract: Dissolved organic matter (DOM) is an important source of energy and nutrients for aquatic ecosystems. Its elemental
stoichiometry, such as N/C ratios, can reflect the nutrient sources of lake sediments. Its study can help reveal the mechanisms of
the impacts of global warming and eutrophication on the water bodies. In this study, we focused on the N/C ratios of DOM obtained
by high resolution mass spectrometry, and examined the global distribution of N/C ratios of several habitats such as lakes, rivers,
oceans and peatlands by Meta-analysis. The results showed that the mean values of N/C of habitats such as river waters (0.050+

0.062) , sediments (0.050+0.014) and wastewaters (0.083+0.084) had significantly higher mean values than those of peatlands
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(0.026+0.037) . The N/C ratios of waters were significantly affected by temperature, pH, ammonia nitrogen and dissolved organic
carbon, whereas N/C ratios of terrestrial ecosystems such as peatlands were mainly affected by pH, total dissolved organic nitrogen
and dissolved organic carbon. Furthermore, to explore the patterns of all molecules and their two fractions in response to tempera-
ture and nutrient enrichment, a microcosm experiment with simulated temperature changes and nutrient enrichment was conducted
to quantitatively analyze the influence mechanism based on the elevational gradient of Laojun Mountain in Yunnan Province, and
classified all molecules into two categories of active and inactive molecules according to the sediment DOM molecular transformation
number. The N/C ratio of DOM was averagely 0.112+0.020 for all molecules. The active molecules (0.119+0.017) were signifi-
cantly higher than inactive molecules (0.109+0.034). The N/C ratios of all molecules were mainly influenced by nutrients (e.g.,
nitrite and nitrate) with an explanation of 63.43% . The N/C ratios of active molecules were mainly influenced by nutrients and en-
ergy supply (e.g., dissolved organic carbon, total organic carbon and chlorophyll-a) , whereas the N/C ratios of inactive molecules
were mainly influenced by nutrients. Structural equation modelling (SEM) analyses further showed that nutrient enrichment had a
greater effect on the N/C ratios of total molecules than temperature changes, mainly through the indirect effects of energy supply
and nutrients. For active molecules, nutrients affected the N/C ratios through the indirect effect of energy supply. For inactive mol-
ecules, nutrients mostly showed direct effect. Overall, our study explored for the first time the distribution pattern of N/C ratios in
various habitats around the globe, revealed the response patterns and mechanisms of sediment dissolved organic matter N/C ratios
to global warming and nutrient enrichment, and provided scientific evidence for a better understanding and prediction of the stabili-
ty of dissolved organic carbon under a changing world.
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factors were collected based on Meta-analysis
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