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Abstract; Many factors including internal and external variables are responsible for the carbon isotopic composition (8°C)
of submersed plants and make it complex to interpret and apply in ecological studies. In order to assess the effects of
temperature and dissolved inorganic carbon ( DIC) concentration on the carbon isotopic fractionation in the growth of
submersed plants, Potamogeton pectinatus was cultivated with tubers at sixtemperatures from 16°Cto 31°C with a increment
of 3°Cand two DIC concentrations, 0.0001mol-L "and 0.0001mol-L™'. Plant materials were collected and weighed after
they were cultured for 50 days in illumination incubator lighting with 16:8 ( Day: Dark). And their carbon isotopic

compositions were analyzed.
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In general, temperature and inorganic carbon concentration exerts a stronger influence on the growth and carbon
isotopic fractionation of P. pectinatus. Net growth rates of P. pectinatus had a high positive correlation with temperature ( R*
>0.9). At high DIC concentration (0.001mol-L™"), net growth rates of P. pectinatus ranged from 0. 64mg- min ' to
0. 91mg- min ' with the average Q10 of 1.3, where at low DIC concentration (0.0001mol-L™"), they varied from 0. 38
mg-min "' to 0. 75mg-min "' with the average Q10 of 1.9. In the same time, with the increase of temperature from 16°C to
31°C, the 8" Cvalues of P. pectinatus increase from — 14.83%o to — 13.47%o at DIC of 0.0001molL "', where the values
increase from — 18.56%o¢ to —15.15%o at DIC of 0. 001molL ~". The difference of " C between the two DIC concentrations
is 3. 73%o at the temperature of 16°C , and is 1. 68%¢ at the temperature of 31°C. The results implied that the DIC
concentration has larger effects on carbon fractionation of this plant at low temperature than that at high temperature.

Carbon isotopic fractionation of P. pectinatus was modeled by using a diffusion equation. The parameters, A and B
werecalculated by using the 8" C values at two DIC concentrationsof the same temperature. The results show these
parameters all have highly corrective coefficients with temperatureand might be used to predict the carbon isotopic

fractionation of P. pectinatus.

Key Words: Potamogeton pectinatus ;temperature ; dissolved inorganic carbon; 8°C
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Fig. 1 The average net growth rates of P. pectinatus under different Fig. 2 The 8 C of P. pectinatus under different temperature
temperature calculated from fresh weight and inorganic carbon concentration

TR IE H, DIC ¥R B, AR T3¢ 87 C 1%, Wi DIC ¥ B, MR AR 73% 8°C B, BEE
BEF S, AEVEE DIC Z R BAIR F3RMERFEIA R 25 2/0, B e 5k KRR B BB
—3, EREN 16°CH, B4 DIC ¥ E T 3°C 2 3. 73%o, MR Ny 31 Cf, “H 20N 1. 68,

MR TG RRE NN —FF C3 BRMTUKAEY, AR 738 0Bk [F 472 4180 Bt C3 /Y
BAR, 518 BRER, WAk, B T RAIR TR pH KA LR FAEK, TRRFHHA A A HCO; B
FArReS , E MR ERE A R B
3 itig

SoFFUUKAE YRV, FARIF 7 R 4 3% DIC ¥k B A Kl 2R ], 3PP i 72 B9 Bk [R) 62 3 4318 W] AR AR
ﬂD—F[Z%MJ .

hitp : //www. ecologica. cn



574 £ &5 % # 28 %

A=A+Bxu/[DIC] (6)

K, A= (8%Cpe =8°Cp) /(1 +8°C,) , p it KR A, B %3, [ DICTHAIMA BITCHLBRIKEE o

St &, F—BE A0 T e RAIR 7R EMNESMBOEE(E 3), BESRESMT, 28 AMB S
BE(T)HRERN:

A (%) = -0.30 xT +26.97 (R*=0.95) (7)

B (%0) =0.25 xT -8.67 (R*=0.97) (8)

240 0

A (%o)
B (%)

16 19 22 25 28 31 16 19 22 25 28 31
5B Temperature ('C) 5. Temperature (C)

B3 AEHEET BAR TSR FIALR 18 A B BE
Fig. 3 The A and B value of P. pectinatus under different temperature
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