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Abstract. Global climate change and intensive anthropogenic activities are affecting the variety and contents of dissolved organic
carbons (DOC) in the aquatic systems. The potential response of planktonic bacteria to the changing carbon sources could influ-
ence the characteristics of carbon cycling in local waterbodies and even regional areas. In this study, eleven small and medium res-
ervoirs were selected to quantificationally analyze the utilization of exogenous and endogenous organic carbon during the bacterial
production and respiration using the stable carbon isotope analysis and a two-source mixing model. The eleven reservoirs were sub-
sequently classified into exogenous ( exogenous DOC/DOC>50% ) and endogenous ( endogenous DOC/DOC>50% ) reservoirs ac-
cording to the ratio of the two kinds of DOC sources. Results indicated that the concentrations of DOC and chlorophyll-a ( Chl.a)
and trophic level index were significantly higher in the endogenous reservoirs than in the exogenous reservoirs. It was observed that
the bacterial metabolic rates of endogenous DOC could be significantly elevated with increasing primary productivity in the reser-
voirs. Specifically, the metabolic rates of endogenous DOC were improved for bacterial production in the endogenous reservoirs and
bacterial respiration in the exogenous reservoirs, respectively. Moreover, the overall bacterial metabolic rates of DOC were promoted
in the exogenous reservoirs with increasing primary productivity. In addition, a significant relationship was observed between dis-
solved inorganic nitrogen/phosphorus and bacterial respiration, indicating that the bacterial respiration could be suppressed with in-
creasing nutrition concentration in the endogenous reservoirs but be strengthened with increasing nutrition concentration in the exog-

enous reservoirs. These results suggested that the release flux of greenhouse gas can be increased owing to the improvement of bacte-
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rial respiration with the elevating eutrophication levels in the exogenous reservoirs.
Keywords : Aquatic trophic level; dissolved organic carbon; production rate; heterotrophic respiration rate; stable isotopic signa-

ture
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7K FE7K A1 DOC/TN AR (21.62+9.61) 535 25 F Py I B K 22 (10.52+2.73) (P<0.01) (& 3f) . (B40 4L
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Tab.1 Physicochemical properties of water samples in the 11 reservoirs in this study

st bt y e o
SRR OkHE REER s fmﬁﬁ; T
2019-11-20 ZHE 1 31°36'16"N 119°11'44"E 9.68 8.26 20.30 3.50 9.92%x10°
2 31°36'28"N 119°11'52"E 10.00 8.42 19.90 4.00 1.03%x10°

3 31°36'27"N 119°11'21"E 9.58 8.39 20.90 2.90 1.09%10°

Wk 1 31°20'3"N 119°36'46"E 10.86 8.49 21.20 2.90 9.88x10°

2 31°20'39"N 119°36'52"E 11.13 8.58 21.80 3.50 6.60%x10°

3 31°20'28"N 119°36'41"E 10.00 8.40 21.90 4.20 9.96x10°

Jr 1 31°41'47"N 119°7'36"E 9.33 8.29 20.80 4.50 4.02x10°

2 31°41'18"N 119°7'50"E 10.13 8.55 21.90 2.80 3.66%x10°

3 31°40'46"N 119°7'57"E 10.79 8.57 22.00 3.40 1.29%10°

2019-12-05 111750 1 32°17'15"N 118°27'37"E 11.19 8.68 8.50 2.30 1.18%10°
2 32°17'23"N 118°27'48"E 12.27 8.60 9.10 2.50 1.93x10°

3 32°17'35"N 118°27'41"E 12.56 8.59 9.20 1.50 1.07%x10°

(v 1 32°15'49"N 118°27'0.3"E 12.11 8.47 8.80 1.80 9.53%x10°

2 32°15'51"N 118°28'11"E 12.50 8.44 8.90 1.50 8.93x10°

2020-05-06 S 1 32°26'25"N 118°50'40"E 7.22 7.63 20.40 1.90 9.15%x10°
2 32°26'22"N 118°51'3.9"E 6.25 8.3 21.20 1.70 1.43%x10°

T 1 32°27'10"N 118°52'0.8"E 7.99 7.98 21.90 2.10 2.91x10°

2 32°27'9.4"N 118°52'16"E 6.88 7.98 21.70 2.40 3.18%10°

2020-05-23 W[ EH 1 32°32'14"N 118°49'59"E 8.66 8.65 26.50 1.80 7.87x10°
2 32°31'52"N 118°49'56"E 8.41 8.66 27.33 1.80 9.81x10°

Wil 1 32°29'52"N 118°54'10"E 7.51 8.59 25.84 2.60 1.25x10°

2 32°29'42"N 118°53'56"E 7.39 8.44 25.01 2.50 1.19x10°

2020-06-06  fHEFH I 1 32°34'44"N 118°43'19"E 8.80 8.62 26.70 3.50 3.13%x10°
2 32°34'48"N 118°42'55"E 8.43 8.95 27.50 3.80 3.26x10°

VY3 1 32°34'27"N 118°46'57"E 8.55 8.80 27.80 4.20 1.25x10°

2 32°34'20"N 118°46'54"E 8.90 8.99 26.90 4.60 8.89%10°

2 R DOC LUK AR IRz 3R AR AR A (BN ik 3

Tab.2 Characteristic values of the stable carbon isotope for the DOC, the endogenous, and exogenous

carbon sources in the reservoirs and the contribution of endogenous carbon to DOC

KEE 8% Cpoe/%o 8Cp /% 87Cu /% DOCy/%  JKEERR AMNEBRIE TS R

BWSHT 2755 -33.45 -26.36  16.17£0.13  SMEE 3] (Sapium sebiferum Roxb.) it
11 -28.03 -31.35 -27.41  14.94x0.09  SMER HHORIEW
A E 30 -25.82 -23.58 -26.88  30.90+0.15  SMEE 45 (Populus L.) it
wl -24.04 -28.94 -21.79 31.46+0.02 AR TR Bl (Acorus calamus L..)
kxR -28.96 -34.24 -26.28 33.67+0.01 Ay A WA ( Viburnum odoratissimum )
Jr fii -28.31 -32.35 -26.12  35.44x0.37  SMNER it
EE Il -25.38 -23.59 -27.93 58.80+0.05 PR YRR #)E (llex cornuta) FH:
Al -25.71 -27.93 -21.74 65.17+0.03 AR 7R X ( Eragrostis ferruginea)
TeF -27.44 -29.37 -21.48 75.73+0.07 PN Y5 Y FE (Artemisia selengensis Turcz. ex Bess.)
v -28.10 -28.32 -26.86 85.00+0.04 PN I A H 3 (Imperata cylindrica Beauv. )
WEFE  -26.38 -26.99 -19.59  91.67£0.02  PNUEA IR

* DOC 5, 7K DOC Py IRAR 4 o L.
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11 JEZK V7 e 20 B8 5 9% 48 b I, Al Bl A i iR vh e g
[ o ZE R AE B (8" Cppe ) B3 B K — 29. 83%0 ~ — 22.39%0,
oh D7 B K PR B AT LU K B B, S AR AR e R 3
Ui TCAEAH L AR A T [ /N (3% 3) . WU TR A B 7 353
N AMIE R EE PR B 2B 7= ) B A TR 24.96% ~
78.31% 5 P YR AU K E e, PR R R A 7 A R O BT KR Ry

=

e
H

>N

DOC P RS 5 /%
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10.55% ~90.50% . ALK PR JFEKBIRIRAIEE Y O 0w 1 e o
RO R 5, N (12.53+0.10) e/ (L-h) | [RIE40E A 724 Chl.a/(ug/L)

P B 2 e 85 ( (0.58:20.16) g/ (Lh) ) ([l 4a). B2 K DOC P & 1

VA URIRL K P T K B 0 T2 7 R I 7 Chl.a TR 1 5

J(15.63£1.06) we/(L-h). LK % 5 T R K % i 7 40
P A A A R B R % W 25 v T LAl B (P<0.01) , 43311 K
(11.25+0.22) #1(8.96+0.71) pg/(L-h) ([ 4a).

Fig.2 Relationship between the ratio
of endogenous carbon to DOC and
Chl.a in the reservoirs

100 , 25 —
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| ok
= ; 5k
) 1 1 1 1
0 EERIKREBERIERLH SN N R AT PR
TIHEISRYFREH
240 N = B 2
(d) 601-(€) ()
200F 40
5, 160F 40t i 30k
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& 3 JAME K ZET DOC PO; Chl.a TLI L) 2 DOC/TN (#2553
(* FR BENIKT-<0.055 s R BEEK-<0.01)
Fig.3 Difference of DOC, PO}, Chl.a, TLI and DOC/TN between the exogenous and endogenous reservoirs

T U 2 P T R A T R AE PN AMIUK R Fp AP e R 22 5 (11 S ) . FEAMIEBLK R 3 1L 7K % 77 B

20T A PR A S Bl B 3 fie 1 (30.46+1.82) g/ (L- b)), 757 fe 7K T o o B 2 T 140 IR VR L343 Atk i 3 A IRy
(2.8620.03) pg/(L-h). 7EPIURAIK 7 U 40 B P A Qg A o R 1 R Ry 3.91~32.29 pg/(L-h) (& 5
a). PEIRARET=H) CO, Hriia s RN B AFAE B (8" gy ) HITE R A~ 31.48%0 ~ ~22.72%0( £ 3) . XULTR A
PSS SRR, AIMIBRIE X R [R] K 22 P2 e 40 DA P I A I 1) DT R R A AR 25 53 AR A K v, PR R0 T P TR
FRAFHITTERIR N 12.72% ~83.80% 5 PHURTU K 2 rfr | NGB X I IR AR ) DTk R 34.94% ~81.70%.

TEIF I AN A 2 AR AR R |, 204 T 40T 554k DOC ARG =R, A JE R K 2 3] I 3007 7 4
WA DOC B d5 5, 7 (49.48+1.56) g/ (L-h), ARIBGHSR IR FI A PR 2 543 551 47 (27.86£2.60) il
(21.6120.52) e/ (L-h)  HyRHE T8 3L AR K ZE (& 6a) . LLII7K 2 HR T e 200 BRT AR A &1 VR o8 3 e
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1,29 (0.78+0.26) g/ (L-h) s £ RIS /K 2 rb 240 B A QO Dk A B, (3.13£0.26) g/ (TL-h).
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Tab.3 The characteristic values of stable carbon isotope of bacterial metabolite and contribution rates of

endogenous/ exogenous carbon to bacterial metabolite
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Fig.4 Bacterial production rates in the reservoirs (a) and relationships between the Chl.a concentration and

bacterial production rates in the endogenous (b) and exogenous (c¢) reservoirs
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Fig.5 Bacterial respiration rates in the reservoirs (a) and relationships between the Chl.a concentration and
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Fig.6 Bacterial metabolic rates in the reservoirs (a) and relationships between the Chl.a concentration and

bacterial metabolic rates in the endogenous (b) and exogenous (c¢) reservoirs
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Tab.4 Relationship between the bacterial respiration rate and physicochemical factors in the reservoirs
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