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Carbon and nitrogen stable isotope characteristics of particulate organic matter

and zooplankton in Liuxihe Reservoir
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1 Institute of Hydrobiology, Jinan University, Guangzhou 510632, China
2 Soil and Water Sciences Department, University of Florida, Gainesville 32611, USA

3 Nanjing Institute of Geography & Limnology, Chinese Academy of Sciences, Nanjing 210008, China

Abstract; Particulate organic matter (POM) in lakes originates from autochthonous ( macrophytes and phytoplankton) and
allochthonous (terrestrial detritus) inputs into the surface water of lakes. There are many factors that can influence the
composition of POM, such as rainfall, temperature, solar radiation, water velocity, hydrological retention time. Because
the carbon (8"”C) and nitrogen (8”N) stable isotope ratios of the terrestrial detritus fraction in POM is often different from
algal fraction, the isotopic compositions of POM reflect the relative proportions of terrestrial and aquatic contributions. In
addition, many factors in lakes influence the values of 8"°C,,, and 8°N,, : these include primary productivity, trophic
state, external loading, and isotopic composition of dissolved inorganic carbon and nitrogen. Zooplankton can graze on a
wide range of food sources (i. e. phytoplankton, detritus, and bacteria). As a result, phytoplankton- and terrestrial-
derived C may be conveyed to zooplankton and hence to higher trophic levels, along several direct and indirect pathways.
Because the isotope ratios of consumers reflect those of their diet, the 8" C and 8" N of zooplankton will be affected when

isotopic composition of POM changes over time. In order to understand the factors influencing the seasonal variations in
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carbon and nitrogen stable isotopes of POM and zooplankton and to assess relationship between POM and zooplankton,
especially the relative importance of autochthonous and allochthonous materials to zooplankton, 8”C and 8N of POM and
zooplankton were analyzed in Liuxihe Reservoir from May to December in 2008. As the results of relatively stable solar
energy inputs and low trophic state, the seasonal amplitudes of 8"C,,, and 8°N,,, in Liuxihe Reservoir were small,
displaying seasonal variations of 5. 1%o and 2.2%o due to the monsoon climate and summer storms. 8 C,,, was high in May

and July and then decreased dramatically. Precipitation had significant positive correlation with 8"C but there were no

POM »
significant correlations between 8" C,,, and TN, TP and Chl a. Rainfall brought abundant allochthonous organic matters
into the reservoir, resulting in high 8" C,,, in the wet period (May to July). The low 8" C,, in the dry period ( October
and December) was likely attributed to the low growth rate of phytoplankton in these cold months. Conversely, there was a
seasonal increase in 8'°N,,, in general. Precipitation, TN, TP and Chl @ have insignificant correlations with 8°N,,,. We
speculated that external loadings, primary productivity and nitrogen fixation by cyanobacteria were likely responsible for the
seasonal variation in 8°N,,, in Liuxihe Reservoir. The variations of zooplankton 8" C and 8" N signatures were similar to
POM, and there was a significant positive correlation between 8" C in zooplankton and 8" C in POM as well as between
8" N in zooplankton and 8" N in POM, which indicated that zooplankton used POM as their major food source. 8”C in
zooplankton was 2. 2%o higher than 8”C in POM in May suggesting that zooplankton fed more “C-enriched fraction
(terrestrial detritus) in POM. However, 8"C in zooplankton was lower than 8" C,,, from July to December, implying that

zooplankton selectively fed more on phytoplankton.
Key Words: particulate organic matter; rainfall; zooplankton; 8°C; 8°N
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Fig. 1 Map of Liuxihe Reservoir and location of sampling sites
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Table 1 Selected parameters of water quality from the sampling sites in Liuxihe Reservoir ( Mean + SE)

Ré: T &/ mm K/ C BA /(mg/L) S/ (mg/L) 4% a /(pg/L)
Precipitation Water temperature Total nitrogen Total phosphorus Chl a
5 A {5 May 427 25.7 0.657+0. 028 0.019+0. 005 3.3+2.5
7 A4 July 243 30.3 0.579+0. 141 0.021+0.014 2.3x1.7
10 J 13 October 88 27.6 0.421+0. 087 0.017+0. 003 4.7£2.9
12 A4y December 20 14.9 0.432+0. 076 0.025+0. 005 3.1%1.5
FHIE TR 8 Crpy FMERE a(r=-0.216,P= e
0.500,n=12) .TN(r= 0.169,P= 0.600,n=12) ;& TP 4 .
N, 5 TN [ *
(r=-0.323,P= 0.306,n=12) Z 6] 3454 5 E 0+ : ¢
*

KKFR M-SR 2 B A IR E AR R (r= 26y ¢ .
0.702,P< 0.01,n=16) (F2), 8N,y S5MHEZE a
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Fig. 3 Temporal variation in 3°C of POM and zooplankton Fig.4  Relationship between 3" Cpy and zooplankton 5 C
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W BRI LB AP ERRAR , 8 Ny THEE D o 1T 8 Npoy 15 7 A EAR, B T 5 HAE 7= (iR A1 , vl s 5 1
WA Oe, FEFURMIKE , WA A KRR R 6—8 H Ay Bk i T HA A 437" | Patoine 55 AFEXT L IE Y
6 MNHITARTST G K I, 2 W5 T 2 B AR R, 8" N FRARR W T8 A9 A2 1 [ A P2 R BRI 2

TR 87 C e 8N B AR fkka®hty POM AR, th BA B R 152484k, 765 A0, iR sh i
8" C B, 5 8 oy MIZETHN 2. 2%0, MRIETH T H MY 87 C Al LU AL U & 85 C, Z A Y 2= (7
0— %o flax — B AR s A B R IR AT fE S POM 8 C #9304y, Bl ANE A ALY . i
T H 10 B 12 A4, R 87 C AL, AR T 85 Coy o AT FEIRAK ARG T IR )
9 8" C mHART 8" Cooy , JRIHNA = 5, TRIF S ] REE £ VE I T POM Hr 87 C FfRpyse 2k H
W TR S T BEREAE KB 87 C BARMIIhIE ™ . J3 b, i iiE sh ) T HIE RS IR T KRR T2 87 C i
MR AR SE BRI IRUE N 81 C e 8N 4391115 8" Cooy S 8" Npoy FETEL M H B 3 HIAH G
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