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The bioavailability of dissolved organic carbon in the eutrophic lakes
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1 Geographical Sciences College, Nantong University, Nantong 226000

2 State Key Laboratory of Lake & Environmental Science, Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing
210008, China

Abstract: The dissolved organic carbon ( DOC) pool is composed of both autochthonous and allochthonous DOC, and its
concentration in lakes generally increases with the trophic status. Accumulation of the autochthonous DOC was observed in
the eutrophic lake, and the allochthonous DOC was highest in the dystrophic lake. Carbohydrates constitute a large
component of the DOC, the consumption of DOC by heterotrophic bacteria is one of the largest fluxes of carbon in most
aquatic ecosystems, but the bioavailability and the efficiency of carbon transfer in lakes food web is affected by the
distribution of molecular weight and chemical composition. The DOC can be separated into high and low molecular weight
DOC fractions by cross—flow ultrafiltration, but which fraction is more bioreactive is still in dispute.

Stable carbon isotope can be used to trace the origins of organic carbon, and the approach depends on the fact that
DOC from different origins has different stable isotopic compositions. The riverine DOC has a 8" C value of —27%¢, which is
different from freshwater phytoplankton, with a range from —35%¢ to —25%oc. This paper reviewed the researches on the
stable carbon isotope ratio of the autochthonous and allochthonous DOC, suggesting that the main sources of DOC in
eutrophic lakes can be identified by using natural stable carbon isotope ratio of DOC; the difference on the total dissolved
carbohydrates (TCHO) and dissolved combined neutral sugar ( DCNS) concentrations, as well as the humic substances
(HS) was compared between the autochthonous and allochthonous DOC. Net increases in TCHO and DCNS were observed
in the autochthonous DOC during phytoplankton blooms, whereas the HS fraction was quantitatively important in the

allochthonous DOC. Many studies have reported the bacterial availability of TCHO and DCNS, and the ratio of TCHO/DOC
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is used to characterize the bioavailability of DOC, whereas HS can also increase bacterial secondary production and support
bacterial growth if labile substrates are abundant.

Furthermore, to elucidate the bioavailability of the two sources of DOC, the bacterial secondary production, bacterial
respiration and bacteria growth efficiency ( BGE) was analyzed together. The DOC can be either transformed to bacterial
secondary production or respired to inorganic carbon. BGE is the fraction of assimilated organic carbon that supports growth.
The source of DOC and its chemical composition could be a key regulator of BGE. Traditionally, the autochthonous DOC has
been considered to be the main source for bacterial as well as other secondary production, the allochthonous DOC was long
considered relatively recalcitrant to bacterial degradation. However, in lakes which are both humic-rich and oligotrophic,
the ecosystem respiration exceeds gross primary production, suggesting that the allochthonous DOC can be incorporated into
the bacteria biomass and makes a significant carbon and energy subsidy for lakes food web, but little of the allochthonous

carbon assimilated by bacteria is likely to reach higher consumers. Recent studies suggest that bacterial BGE increases with

the concentration of the low molecular weight DOC in allochthonous DOC.

Discussing the bioavailability and efficiency of carbon transfer in the food web from the sources of DOC, will be helpful

to investigate the characterization of carbon cycling in the eutrophic lakes, enhance our understanding of the lake ecology

and to provide scientific references for the lake management and protection.

Key Words: eutrophic lake; dissolved organic carbon; source; bioavailability; review

WREPER PR (DOC) 7EK A b R 2 DL i bE
LY (DOM) & A7 7R, 2 I Ui 40 7l A6 K Y o 28 ik
U8 38 A TR A A T (BR) , 8 2F DOC LA 4],
Bk i o ik . o5 — &84 DOC 3 it 240 P W i
FIHA LA 701 (BP) |, Bt AR A4 240 it 45k 3 o
TR B E A SR EYEE " PR AR
FHAN B A K30% (BGE=BP/[ BP+BR ] ) £/ DOC
rh e 5 Sk I Ui A TR A 0 B B R AR S0 Y AL
R HJE, DOC R IR A ) f = 45 1 41 B 1 T
DAFTER 2 22 5, 1 10 5% i) JHLC O i R 8 % 4 T %o G
WSO g e

DOC By AT FI M — E ARG &
M5 Sendergaard F1 Middelboe ' & 4t 45 T
WIA 03 ANAE PR 126 T DOC A9 A58 % B, DOC
HAT A AL535 DOC Sk B I 25 1 AH O, b ighin
H DOC ] F| FHEH 43 Fr o5 EL 58 14% ., Yokokawa 1
Nagata'"*' 7E H 7% Otsuchi 15 #f 5% & 3, DOC 2| 77 %
B BGE A 23pg C L7 d™ FPIE s4i E — %%
A IR S AR B, P AR AR GE B Tpg C
L7 d™', Carpenter 45 St A [ 75 5% 9 51 A0 151 3F1 BFF 52
KB EFEFRINIA T, DOC A LI AN A h £,
HMIEPE DOC TEIIIA T i R g i %0k 0.0001—0. 01/
d" . ANV i Batata WA ST A B, e K A2 HH ]
KA DOC LAAMEM: A 3= AR K A7 3 8], DOC LA N I

P 3 TR (29 ) 40 7 BGE 85 7 T 25 2K 52 391
(R SMEE DOC X AN — gk i Bk
5 DOC 4329 85 (% o8 360 4 3 A 4y
FIFRE RGOSR 25 4038 AEAE AP TR, RS0
DOC S IEA £ B 4558 T 5B DOC A 49 ] 1 FiT
T HCAERRZ AR R 2 AR I B 1 BB R, 85
JE IR ARS8 T AW 25 R B P AR S L
FRA TR PRS2 AR

1 AREENERNRRS XS

R A 2 ()37 28 5 A mT LA 30 A B A ok
R, (ELE T 9 IR AT Y T AR P R BB S A ALY
(POM) J7 "™ Gu ZEM°T Xf 32 ANk Kk WA
8" Coon TG 43 M , P L5 AR, 61 C o FE A2 4L
(B P e R S WA & 8 R AL S B R Bk
28 I IEAIE . Heligings L1002 L IF Scheldt
WOHFSE LB, B2 POM 1Y F BRI N IR,
M4 ZE LR A R £, 8K P R &
B, E 7 POM () EZR BN 3, 9 H 8% Coryy, 5
8" Cooy KT &, RWITRIESH W B T 850 15 ¥,
{EE AR AR [ 28 FRAE A T H X & 8 F= AL A
DOC FEATIIIR , 24k 1 8 A 78 A= 9 vl 1) R 1 i ik

DOC # H o Y5 T 43 A 9 I8 P 2R P DOC

http ; //www.ecologica.cn



4 4] WRIRREE SRR SR A A LA AR Al M IR S 781

PIEE DOC 3= 2R I8 T 17 i A 40 0 & AE = 9 1)
T A S N R R 8 0 o (0 4 A IR R B, R
KA B Bk AR W LR 8" C TE - 35%—
~25%0' ), ANEAE DOC 3= Bk U5 T il Y5 A% 3 SR
A 2B A A e AR B2 C3 Rt
KA CO, (8" C==7%) & AN, H s°CH
=27%0) , I, RIESKIEAHLY 67 C fifE2 R H
(HEE /D 38 A2 e WAL R RHIE(E AT LA B 3 A
MU IR, 3 0 X 4 PN A8 5 %A L4 B4 5 ik 2
T H H R

P SN = ARG B[ i R R L ey
8" C oo AL TEL I K - 25.9%0——24.2%0 , 3 H. 52 6"
Coon THE THEKZE , F B DOC K PR A7 75 Z= 15 A8 AL
L HEZ KR DOC T 5k 5 2 N R 1
e o TESEE R RHEE M Northern Highland WX B4
32 MITAREFE KB, 6" C oy ZE AL VT A —22.9%0—-
29.3%0, F53WIA 8 C oy SRR C3 FEAIRRAR A2 [ {32
FFHIEAE (-27%0) AL, R W DOC FEZ R HJ 51
Jas A, IR DOC JIr it IR F 25%, 1 #E 8"
Coon T 8 Coonomimssron, TEIREZ I (10 | PR
X DOC 1 BTk s 72, (R A 98 & BLA
TCHEZKAE ¥ [H Rohemel 7K JE 8" C oy ( —28.1%0—
~28.6%0) 5 ANIEE 8" C oy ( —28.6%0) FH1EL, DOC 3K
TRLLANEERR A 1) FETRA% 22 Loch Lomond iH17H
WF9E % 80, TR TE DOC T8 I A I LA ik 75 7K 4 Hp
DOC [P Fa % R 2 RFAEAE, B AR 8" C o FE 6—9
HY A 1Kt AR b [ - 29.0%0—
—28. 4%o , {HIZATIER & T AN IEPE DOC B € Rl &
Ik, & B AR IR DOC &K & b DOC By & 2ok
PEEO L, DOC B RE R RAFAF (A9 AR 1k
FRAE, ] DAIX 43K DOC A9 2R PRk %,

2 RBUEANBRNLESERMARTEEY TR
Al

2.1 BREA LR Bk A S ) B iR AR T
A Y 52 i)

DOC W) 2548 4 S A%, WF 58 N 5 %) H R 43

Yy A2 SR IR ANTE R BT Ve S oKL & )

(TCHO) 7£ H Hi 7l 315 # DOC 28 43 1 Jir 5 L 1] d

o AT AR AR R S Y B A, 5 WA 2,4,

6-52 3 2-ME BE F& = W5 (2, 4, 6-tripyridyl-s-triazine ,

TPTZ) WAz BUEE (B 28 5 72 ) 3l o 28 90 2 0O BE T
FE 595nm Kbz A £ 8 R E SRR,
TCHO 7E DOC " b6l 15%—20%"" . B W5 K&
P, TCHO/DOC 1] LR AE DOC A5 ¥y Al F) F £ 37
FEENFE Mandovi 7 1, 4l B %0 5 TCHO/DOC i 3
TG, 2% B 40 P 3 o0 i ik /K A6 B 0 ok SR A L)
FRARI A E IR Y A T & B, A TR A
IKAERI R VA RS A A RS ( DONS) 7ERR K 16
A e ik 54%, B8 Sk A0 B AR K BRI
BBV

2.2 RRER HLEK Y o GO H AR ) R R

1) 5% M)

DOC # HoF 5 9 n] 43k i85 53 TV f 1A AL
(HMWDOC) Ffi&53F m#s figtEA Hlik (LMWDOC )
(AT T AR A o A= A P IR i — BELAF
141 . Amon AN Benner'"*"/ A 2 HMWDOC 4= %)
AR FAMEE S T LMWDOC, 7685 V5 B Saint Louis
T WF5E & B HMWDOC 24143 25 5) 4% 40 1 43 i A
FH,TCHO 7E HMWDOC FIT (& F il ( 53%—73% ) % i
1 TAE DOC W ] (10%—31%) M, {Hdi A5 WF
5N LMWDOC H A7 8 i A= W0 6 %, 46 1 X
LMWDOC 4143+ TCHO F AR (76% ) %8 3% =
F HMWDOC 2143 (46%) >+
2.3 R MLRR R B T e A ] R

PE R

JEFE T (HS) A& DOC w8 ) ) ot 40 A, H:
B o T ik 80% ) FE A9 7F 1] Balaton W 9 A
WA River Zala FIHIIX A, HS 76 DOC H i 5 [t
B4 530K 75% F1 50%" 4, — RN Ay, 88 5t J5 40 s AN
RHBAME M EA Y SEER PR LB, HS
1E DOC T (5 He ] R 50% , %t 40 B A6 7= 1 89 5T ik
22%"“*8 | FEREL Kjelsasputten ], 41 5 % DOC F ()
HS W FIFHACRAR T 109%™, WF58 & e 18 [ 5
6 B R A9 I Y8 ( Schwarze kuhle ) 1 ¥ 7K i
(Schohsee) ,DOC HAE W36 P 20 73 1Y 7 5 I 10 2

S5 AN 15%—22%"  {HGE KA R 5T & B, HS
R X LA Wy m] R v LA E R e AR A
F| Balaton ], HS ¥ E 5 DOC H A= W36 Pk 41 50k i
Z A IEARSE Y | e 2L B SR Jeziorak
A HS el 25 mg/L I 20 B R 8 B A K
" James' ™ WF 5T & B, 76 & & HS HiA

http ; //www.ecologica.cn



782 VST

34 4

HS W AT 20 mg/L, H 40 B A K H A fie 2
TEH.

3 NIERMABREEINEEY AR AR EX
FE 7K 4 A T B Nl R

AR, & B IR A LS 55 R
EFALBIA T DOC i m Y HIRR R &S R
WA PRI K it B 2 5 30 DOC VR B 3 T
o TEHARE S I Nakanuma FZEKIER K
8], DOC 17 R 2.8 wmol L™ d™''°) 7S}
% 5B FREWITA Frederiksborq Slotssg 75 2 fiE i /K 18
THTIIE], DOC Y= Al 9 p L7 d 710 fli
R B R AR I R 3 % T A K A2 R R B DOC
W IR FNEAE , 24T B0 DOC IR, ARk
PUAE R B 5 A0 ) i BT IV ) X 5 2R
FKAEWIE], DOC YR EE T, I S 4R Rk B 10 3 1
ST LA A FT Al R, IR R A K A T
T DOC #e B 25 g 10, I H 2R R F N IR
£ DOC I,

B LI, A A N Rk LS ) &
K 13%—35% , ETEIFAE Y K AR R v, Pl T 3 4
B LA MR B T it Sh P B A B AR A, A
K AL A 0 23 B KA Hh TS DOC HE Ak
KA SRS AR E SRR S B 2 i
JKAEIIE], TCHO 7E DOC H LBl hy 26% ), 7E A%
L L RE i UK 42, B 7= 4E B9 DOC A 16% 2 H
DCNS 208 . 7 2£ E Delaware 1] & 22K 4858 5
1) 4—5 JJ [a], DCNS ¥ B 7 DOC H Jir (5 He 5l hy
4%—12%"% |

IEAh, PRI K AR R A4 DOC B4 T
PR R LT Gobler Fl Saﬁudo—Wilhelmym] pan
F[E Pecomic ] I B 5% A B 17 Ui AE 4 2% & 301 ),
HMWDOC & 2 . 2 3 i, LMWDOC & 2 JE A {15
AN WA KAETE T2 R R, LMWDOC i K {4
AU EZA 5, Ph/INERET 5 LS
WFIE AR, i B K AR TE A 1 i R rh S BT & 1Y
HMWDOC,, Hama %57 3@ i e 2 [F) 057 38 7 B AR 5
KL, TR 4 A VE G, fE SE s b R Y
DOC 7= FE L HMWDOC 3,

FEXTFAMNEME DOC Kidi, ™A= 1 A TE T DOC
B ORI A, L AR 0, BT AR 20 B
S3ff AR, AT 2 5 80 60 E P bk AL

FEH . TCHO 1 DCNS #7241 1 Az KAt i 2
WUR , 7RO v s B IR R R o 2 B, B
JKAE 2 R FUE T2, 40 B X TCHO # F1) FH 3% 5% i
w8 B A, LI B LB K 4B 7R A Y DONS A
70%—80%BELE 35d N WEFE AR ™), A FIT AL,
TR R K A A 1) DONS 4 91%BETE 15 d N BkRE
f 50 AR B I TRIGAE A K A 2 1 R], DCNS ¥
FEREINT 3 £%, 78 DOC Sy B4l 43 b ir i L A9 ik 2|
50% " FENIETE DOM Ay [ S 56 v & BE, 30% )
DOC #4173 % ) 1, DCNS 1£ DOC H H 9] A S 56
W 14% PR B R EEH G 0 5%, BLoh, A
WFFE & B0, T e A 4 7K A 2k A b e AR B P9 R
HMWDOC A: 97 ml F] F  5i , b LMWDOC %% 1638 %
PRTESTgE TR, PR A K AR A G i R S i AR
DOC ¥R FE W4l #a 24H B Se 41 %, b it el AR He A=
Py e F I

FE LB 8 7 37 ALK 1A Blankaart , V7 I 41
B K FZELLNEYE DOC K E . R &I
13% W NIEPE DOC 28 T 30%—65% M2 7 A= AR
WHE SN AR RIS & B, I AR ) A A 1
PIEYE DOC 1T REJE 40 1 AR K A B ZRR RS 72k
> ThAH BB X UR K B o R S R AR Kue (&
BN Rynskie FE & ¥ 57 (KW Szymon
AT A WF9E & 3 DOC FE R IE T N IEME DOC,
AP I RN S R T W IR A OE (R 1), 4R
SN A K A B UR 3 Ok W T I AE Do
AWFFT LI, AT E SRR AN KA A=
A R 2 s B W EPE DOC R #, FE
TN T AR FR R 1Y Peter 11, N IR M DOC Xt 5 35
AR ) BT RN 60% 1K B 889% 5 AR 22
JEBERIIA Pasjarvi , B 207 A 4 7K A A v B
(PR DOC & 7 %5 A= 4 vl R 41 4, A0 B
BGE iK% 26%"* | &5 ik, i7 gk 4 7k 4 st 7
AN TEYE DOC & KB W, 45 A Tk
W, ELAT v A= W v R A T T Bl e 0 0 il 25 A
W HA EEAEN

{ENEYE DOC Hti A 3843 443 AR B Wk fige 271
FE H A E 8 A0 13K I T B T I T80 DX I, P I
DOC H R b B fife 241 43 i B DA Bk 22 3] 4% 2 45 il 18
K B A B, H o RN DOC fETE/K LR B
la DLERBESMR™ ) FEd8 I T8 F2 58 0047 1 [l A% 52

http ; //www.ecologica.cn



4 4] WRIRREE SRR SR A A LA AR Al M IR S 783

g WF9E R IS8 46d 5, BT AR BN R ME DOC
HA 32% Mk LA RS SIS A A K AR TR K
BN TEME DOC A 25%—30%71E 2.5a Jii , AJ5MELL B
WALFFRI Y WSS 8 & BRAE IR 7K BRI o ik i /K

I L B, MEFE M DOC 2H 0 & B aem 7 . tab,
TR K AL TE T T 3 72 vp 32 2 i e X a0 FR R AR
FH s e A KR MERE A DOC 41431,

R1 FEEFRFINHARMHEE, BREEVSRNBREES TN

Table 1 The variation of Chl a, dissolved organic carbon and bacteria production in different trophic lakes
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WA 1/ (pg C L7 AT
( Bacterial production, BP)
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Table 2 The contribution of allochthonous DOC in lakes of different trophic status

f)ilf Lake Paul Lake Peter Lake Peter Lake Tuesday
KRERT ] Sampling time/a 2001 2001 2002 2002
4% Chlorophyll a, Ch a/( pg/L) 4.21 3.55 42.1 6.8
B A HLAK Dissolved organic carbon, DOC/(mg C/L) 304 376 483 700
AMEHE DOC FT 5 H i The contribution of allochthonous DOC/ % 53—85 69—87 43—70 92—96

2001 4E7% A %t Paul F1 Peter 7RI 3538 ;2002 AEXT Peter T %ﬁﬂ%%ﬁ'{ﬂ‘uesday 3R 508 TR

PLAE B 52 A S ANIR P DOC =2 28 DA 5 S )
FAEAE A3 T, AR AR, B 5 & R 5 Bt
ARTRI Y A RS S B, AR A SR A
GroBe Fuchskuhle PEFI X, DOC LLANEM: 3, H
1 HS BT 7 F ik ) 58% ), M H AR B B ALK
WA WL ANEE DOC & DOC PR B i 20
IR EBRIE | AESY 24 B SIS R A Mekkojirvi
WITESE & B 95% () AR PE DOC AN BE ¢ 41 14 43
FIH

E3E A W98 KB, AR 2 0301 & F 5 9 AL, A4S
W E S R G ERAE N (R) KT BRI R A0
(GPP) ., BHIL, MM HLA I W 1 9 AR i 4 72
BB T RS R, AR TN SR
FRISIE R, AV AT LR XoF 17 i sl 0 kDR A T ik R

K 22%—75%" , TEEFRARM Tuesday #/] , 7N
DOC it 57 5% A5 W W I 1 57 ik %5 51 689%™ 7E 45
B 8 B 8 A Kjelsé’lsputten“g] 1 Fig M Ortriisket
117,909 1AM B AE ) 0 R PR T AMETE DOC, 7E K
12 WA TP R B, A TR g R T ) R AR
M5 AMEME DOC BEIEASC (K 1) EHH 90%
(¥) DOC J2: 11 T 4 B WP WA 1T, Rl BGE 54K
1£ East Long 8 5% & BX DOC LLANJENE R 3, 40
BGE W 4% A #F5E & B, WIETE DOC B3+
B A A 20 1201, W AMEYE DOC ik & L AE
250 50: 11 RE SR DOC MM 2= R
Wi A B 1) AR KRR BGE, A TSR] BGE 52k K5k
Jo P R LGB LA SR e R, LA TR
DOC H B W, 41 T A KRR AR Kritzberg

http ; //www.ecologica.cn



784 VST

34 4

SRR BUAE S AR R T A Y A )
FIPIEPE DOC HA I 25 A S, 2 W1 B 240 v IR ALY
SMEPE DOC ANRTRER LB 3] b — 2 e  fE W)
CERUENISE &SI

120 —
124 o AEA)BP o T
k: x HIEEIE BR . z
= 10L 116 —
) - o~
58 2k
08 112 1<
R g
ﬁ\g xS
B o6t =
=3 18 Es
F 204 o o ) §E
= @ 4 B
o= 7 Q
502+ d . 5
3 o # &

2] 0 L ! ! ! ! ! 0

0 2 4 6 8 10 12

AMEMEA A ALK/ (g Cm>a™)

The allochthonous dissolved organic carbon
E1 e 12 AR E KL~ BP IR E BR 55ME

MR RN ELES

Fig.1 The variation of bacteria production, bacteria

respiration and allochthonous dissolved organic carbon in twelve

lakes in Sweden

AN BFSE B, SR IEAE DOC 43 F P4l ikt
BGE H A i 3 52 i1 | Berggren 25" B 5% &
P, AMNEME DOC 1 LMWDOC ST 5 AR 3 Fl s
A=) A B STER 23 ) 80% 54% F1 23%
30 o R U U A AT, 3K S Al R R A A A% 32 )

B RGN, A B SRR TR AT & B
Y BGE Fifiz ZMNEE DOC Hh LMWDOC ¥ FE Y TH 5
s AR BRyAMEYE DOC 41 1Y BGE 553k
50% , RAERIANEME DOC H BGE H AT 10% , 7] fig &
Hrp LMWDOC 41508 g1 (A28 225 &
JEFE I 1Y) Mekkojirvi Lake , 21 1 W W R FH T 40 B
DOC 71 30%1% LMWDOC , BGE HA 3% , 11 W i 1]
4% 1) HMWDOC , BGE ik % 26% , % B 4% DOC
i HMWDOC 2043 H LMWDOC 20438 (i s 5
gi TR AMEME DOC 25090 2 4 W i A S 1
AN (HH T O H AR Wyl A B A
BRI,

5 HFitERE

DOC S WA A 25 AR G 1 I A T B A0 2
VR, [ AL T 55 77 A0 W TF Hh 7 T AL K e aed e
DOC ¥ B RO 45550 T FJ| T K 1 T 1)k

A WRAE I = S0 AWV e VAT Lt 1) R YA
PEAT T AR RS T R B PR RUR . (A
DOC R IR E  RFE ALYl I e R A0k
TR LA S DOC-AH B -7 1 4 ) AH B 5C 2R B IF 5

BEE NATTRTIITE A 25 R S8 B FRATL B A ER A
WFFE A5 DOC AU S A= 1y ml M T X P i AL 7K
A R O S A A B — 2D i 38 i B AR E [
REREAR, T A B E IR T DOC fY T2k
IR, B XERE SRR DOC T KA &1 i 5
BATYERE o> B GFIE T 3BT, JR45 5 A0 TE
AR SHL AT ABTE A (R R I DOC AR 4y ml M I B9
RS BILAE A B Y R e 7 B mh A R e 15
AR, A e R AT ST IIIA 2 25 R G RAE AL
H AL S R SR E MR IS e

References :

[ 1] Azam F, Fenchel T, Field J S, Gray J S, Meyer-Reil L A,
Thingstad F. The ecological role of water-column microbes in the
sea. Marine Ecology Progress Series, 1983, 10. 257-263.

[ 2] Jansson M, Persson L., DeRoos A M, Jones R I, Tranvik L J.
Terrestrial carbon and intraspecific size-variation shape lake
ecosystems. Trends in Ecology and Evolution, 2007, 22 (6) :
316-322.

[ 3] Del Giorgio P A, Cole J J. Bacterial growth efficiency in natural
aquatic systems. Annual Review of Ecology and Systematics,
1998, 29(1): 503-541.

[ 4] Ram A SP, Nair S, Chandramohan D. Bacterial growth efficiency
in a tropical estuary: seasonal variability subsidized by
allochthonous carbon. Microbial Ecology, 2007, 53 (4):
591-599.

[5] WuQ L, Xing P, Li H B, Zeng J. Impacts of regime shift
between phytoplankton and macrophyte on the microbial
community structure and its carbon cycling in lakes. Microbiology
China, 2013, 40(1) :87-97.

[ 6] Senderaard M, Middelboe M. A cross-system analysis of labile
dissolved organic carbon. Marine Ecology Progress Series, 1995,
118 283-294.

[ 7] Yokokawa T, Nagata T. Growth and grazing mortality rates of
phylogenetic  groups of bacterioplankton in coastal marine
environments. Applied and Environmental Microbiology, 2005, 71
(11): 6799-6807.

[ 8] Yokokawa T, Nagata T. Linking bacterial community structure to
carbon fluxes in marine environments. Journal of Oceanography,
2010, 66(1) . 1-12.

[ 9] Carpenter SR, Cole J J, Pace M L, Van de Bogert M, Bade D
L, Bastviken D, Gille C M, Hodgson J R, Kitchell J F, Kritzberg
E S. Ecosystem subsidies: terrestrial support of aquatic food webs

from' C addition to contrasting lakes. Ecology, 2005, 86(10) :

http ; //www.ecologica.cn



414

WRIRREE SRR SR A A LA AR Al M IR S

785

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

2737-2750.

Hanson P C, Hamilton D P, Stanley E H, Preston N, Langman O
C, Kara E L. Fate of allochthonous dissolved organic carbon in
lakes: a quantitative approach. PloS ONE, 2011, 6(7) : €21884.
Farjalla V I, Azevedo D A, Esteves I A, Bozelli R L, Roland F,
Enrich-Prast A. Influence of hydrological pulse on bacterial growth
and DOC uptake in a clear-water Amazonian Lake. Microbial
Ecology, 2006, 52(2) : 334-344.

Kritzberg E S, Cole J J, Pace M M, Granéli W. Does
autochthonous primary production drive variability in bacterial
metabolism and growth efficiency in lakes dominated by terrestrial
C inputs? Aquatic Microbial Ecology, 2005, 38(2) :103-111.
Berggren M, Strom L, Laudon H, Karlsson J, Jonsson A, Giesler
R, Bergstrom A K, Jasson M. Lake secondary production fueled
by rapid transfer of low molecular weight organic carbon from
terrestrial sources to aquatic consumers. Ecology Letters, 2010, 13
(7). 870-880.

Amon R M W, Benner R. Bacterial utilization of different size
classes of dissolved organic matter. Limnology and Oceanography,
1996, 41(1) : 41-51.

Geller A. Degradability of dissolved organic lake water compounds
in cultures of natural bacterial communities. Archi fiir
Hydrobiology, 1983, 99(1) : 60-79.

Heligings L, Dehairs F, Tackx M, Keppens E, Baeyens W.
Origin and fate of organic carbon in the freshwater part of the
Scheldt Estuary as traced by stable carbon isotope composition.
Biogeochemistry, 1999, 47(2) . 167-186.

de Kluijver A, Yu J L, Houtekamer M, Middelburg J J, Liu Z W.
Cyanobacteria as a carbon source for zooplankton in eutrophic lake
Taihu, China, labeling and fatty acid
2012, 57 (4):

measured by BC
biomarkers. Limnology and Oceanography,
1245-1254.

Zeng Q I, Kong I X, Zhang E L, Tan X, Wu X D. Seasonality
of stable carbon and nitrogen isotopes within the pelagic food web
of Taihu Lake. Annales de Limnologie -International Journal of
Limnology, 2008, 44(1) . 55-60.

Gu B H, Schelske C L., Waters M N. Patterns and controls of
seasonal variability of carbon stable isotopes of particulate organic
matter in Lakes. Oecologia, 2011, 165(4) : 1083-1094.

Zeng Q F. Stable Isotope Compositions of Suspended Particulate
Organic Matter and Its Ecological Significance From Lake Taihu
[D]. Nanjing: Nanjing Institute of Geography and Limnology,
Chinese Academy of Sciences, 2008.

Bertilsson S, Jones J B J. Supply of dissolved organic matter to
aquatic ecosystems: autochthonous sources // Findlay S E G,
Sinsabaugh R L, eds.
Dissolved Organic Matter. New York: Academic Press, 2003.

Aquatic Ecosystems: Interactivity of
Boutton T W. Stable carbon isotope ratios of natural materials, II.
Atmospheric, terrestrial, marine, and freshwater environments //
Coleman D C, Fry B, eds. Carbon Isotopes Techniques. New
York: Academic Press, 1991.

Amiotte-Suchet P, Linglois N, Leveque J, Andreux F. *C
composition of dissolved organic carbon in upland forested

catchments of the Morvan Mountains ( France ) ; influence of

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[37]

coniferous and deciduous vegetation. Journal of Hydrology, 2007,
335(3/4) : 354-363.

Wang H, Zhang C L, Yang H, Cao J H, Zhang Q, Tang W,
Ying Q H, Lin Y. The application of stable carbon isotope to the
study of carbon sources in Guijiang Watershed, Guangxi. Acta
Geoscientia Sinica, 2011,32(6) : 691-698.

Gandhi H, Wiegner T N, Ostrom P H, Kaplan L A, Ostrom N E.
Isotopic (1*C) analysis of dissolved organic carbon in stream water
using an elemental analyzer coupled to a stable isotope ratio mass
spectrometer. Rapid Communications in Mass Spectrometry,
2004, 18(8) : 903-906.

Nara F, Imai A, Yoneda M, Mastushige K, Komatsu K, Nagai
T, Shibata Y, Watanabe T. Seasonal variation in sources of
dissolved organic carbon in a lacustrine environment revealed by
paired isotopic measurements ( A'* C and 6" C). Radiocarbon,
2007, 49(2) : 767-773.

Bade D L, Carpenter S R, Cole J J, Pace M L, Kiritzberg E, Van
de Bogert M C, Cory R M, McKnight D M. Sources and fates of
dissolved organic carbon in lakes as determined by whole-lake
carbon isotope additions. 2007, 84 (2):

115-129.

Biogeochemistry,
Bade D L. Ecosystem Carbon Cycles; Whole-lake Fluxes
Eestimated With Multiple Isotopes [ D]. Wisconsin; University of
Wisconsin, 2004.

Pierson-Wickmann A C, Gruau G, Jardé E, Gaury N, Brient L,
Lengronne M, Crocq A, Helle D, Lambert T. Development of a
combined isotopic and mass-balance approach to determine
dissolved organic carbon sources in eutrophic reservoirs.
Chemosphere, 2011, 83(3) :356-366.

Bass A M. Stable Isotope Insight into Pelagic Carbon Cycling in
Loch Lomond; A large, Temperate Latitude Lake [ D]. Glasgow;
University of Glasgow, 2007.

Pakulski J D, Benner R. Abundance and distribution of
carbohydrates in the ocean. Limnology and Oceanography, 1994,
39(4) :930-940.

Hayakawa K. Seasonal variations and dynamics of dissolved
carbohydrates in Lake Biwa. Organic Geochemistry, 2004, 35
(2):169-147.

Khodse V B, Bhosle N B. Bacterial utilization of size-fractionated
dissolved organic matter. Aquatic Microbial Ecology, 2011, 64
(3):299-309.

Myklestad S M, Skangy E, Hestamann S. A sensitive and rapid
method for analysis of dissolved monoand polysaccharides in
seawater. Marine Chemistry, 1997, 56(3/4) . 279-286.
Grigorszky 1, Borics G, Kiss K T, Schnitchen C, Béres V,
Gligora M, Padisak J, Borbely G. Seasonal variation of organic
compounds in a eutrophic oxbow lake. Verhandlungen des
Internationalen Verein Limnologie, 2005, 29 650-653.
Goldberg S J, Carlson C A, Hansell D A, Nelson N B, Siegel D
A. Temporal dynamics of dissolved combined neutral sugars and
the quality of dissolved organic matter in the Northwestern Sargasso
Sea. Deep-Sea Research I, Oceanographic Research Papers,

2009, 56(5) : 672-685.
Hung C-C, Warnken K W, Santschi P H. A seasonal survey of

http ; //www.ecologica.cn



786 VST

34 4

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

carbohydrates and uronic acids in the Trinity River, Texas.
Organic Geochemistry, 2005, 36(3) : 463-474.

Khodse V' B, Bhosle N B, Matondkar S G P. Distribution of
dissolved carbohydrates and uronic acids in a tropical estuary,
India. Journal of Earth System Science, 2010, 119(4) : 519-530.
Biersmith A, Benner R. Carbohydrates in phytoplankton and
freshly produced dissolved organic matter. Marine Chemistry,
1998, 63(1/2) :131-144.

Kirchman D, Meon B, Ducklow H W, Carlson C A, Hansell D
A, Steward G F. Glucose fluxes and concentrations of dissolved
combined neutral sugars ( polysaccharides) in the Ross Sea and
Polar Front Zone, Antarctica. Deap-Sea Research II: Topical
Studies in Oceanography, 2001, 48(19/20) :4179-4197.

Amon R M W, Benner R. Rapid cycling of high-molecular weight
dissolved organic matter in the ocean. Nature, 1994, 369(6481) .
549-552.

Wang X R, Cai Y H, Guo L D. Preferential removal of dissolved
carbohydrates during estuarine mixing in the Bay of Saint Louis in
the northern Gulf of Mexico. Marine Chemistry, 2010, 119( 1/
4) .130-138.

Rosenstock B, Zwisler W, Simon M. Bacterial consumption of
humic and non-humic low and high molecular weight Dom and the
effect of solar irradiation on the turnover of labile DOM in the
southern ocean. Microbial Ecology, 2005, 50(1): 90-101.
Covert J S, Moran M A. Molecular characterization of estuarine
bacterial communities that use high- and low- molecular weight
fractions of dissolved organic carbon. Aquatic Microbial Ecology,
2001, 25(2): 127-139.

Thurman E M. Organic Geochemistry of Natural Waters. Martinus
Nijhoff/Dr W. Junk Publishrs, Boston, 1985.

V.-Balogh K, Véros L, Toth N, Bokros M. Changes of organic
matter quality along the longitudinal axis of a large shallow lake
( Lake Balaton). Hydrobiologia, 2003, 506-509(1/3) : 67-74.
Imai A, Fukushima T, Matsushige K, Kim Y H. Fractionation
and characterization of dissolved organic matter in a shallow
eutrophic lake, its inflowing rivers, and other organic matter
sources. Water Research, 2001, 35(17) : 4019-4028.

Moran M A, Hodson R E. Bacterial production on humic and
nonhumic components of dissolved organic carbon. Limnology and
Oceanography, 1990, 35(8) . 1744-1756.

Hessen D O. Dissolved organic carbon in a humic lake: effects on
bacterial production and respiration. Hydrobiologia, 1992, 229
(1): 115-123.

Tranvik L J, Hofle M G. Bacterial growth in mixed cultures on
dissolved organic carbon from humic and clear waters. Applied and
Environmental Microbiology, 1987, 53(3) . 482-488.

Hessen D O. The relation between bacterial carbon and dissolved
humic compounds in oligotrophic lakes. FEMS Microbiology
Letters, 1985, 31(4) . 215-223.

Tranvik L J. Degradation of dissolved organic matter in humic
waters by bacteria // Hessen D O, Tranvik L, eds. Aquatic
Humic Substances: Ecology and Biogeochemistry. Berlin:
Springer-Verlag, 1998 259-283.

Toth N, Voros L, Mozes A, V.-Balogh K. Biological availability

[54]

[56]

[57]

[58]

[59]

[60]

[62]

[63]

[64]

[65]

[66]

[68]

and humic properties of dissolved organic carbon in Lake Balaton
(Hungary) . Hydrobiologia, 2007, 592(1) : 281-290.
Burkowska A, Donderski W. Impact of humic substances on
bacterioplankton in europhic lake. Polish Journal of Ecology,
2007, 55(1) . 155-160.

James R T. Microbiology and chemistry of acid lakes in Florida: I.
Effect of drought and post-drought conditions. Hydrobiologia,
1991, 213(3): 205-225.

Sugiyama Y, Anagawa A, Kumagai T, Harita Y, Hori T,
Sugiyama M. Distribution of dissolved organic carbon in lakes of
different trophic types. Limnology, 2004, 5(3) : 165-176.
Yoshioka T, Ueda S, Khodzher T, Bashenkhaeva N, Korovykova
I, Sorokovikova L, Gorbunova L. Distribution of dissolved organic
carbon in Lake Baikal and its watershed. Limnology, 2002, 3
(3) :159-168.

Robarts R D, Wicks R J, Gehr R. Seasonal changes in the
acid and DOC

dissolved free amino concentrations in a

hypertrophic ~ African  reservoir and its inflowing rivers.
Hydrobiologia, 1990, 199(3) : 201-216.

Kim B, Choi K, Kim C, Lee U H, Kim Y H. Effects of the
summer monsoon on the distribution and loading of organic carbon
in a deep reservoir, Lake Soyang, Korea. Water Research, 2000,
34(14) : 3495-3504.

Ochiai M, Nakajima T, Hanya T. Seasonal fluctuation of dissolved
organic matter in Lake Nakanuma. Japanese Journal of Limnology
(Rikusuigaku Zasshi) , 1979, 40(4) . 185-190.

Sgndergaard M, Hansen B, Markagr S. Dynamics of dissolved
organic carbon lability in a eutrophic lake. Limnology and
Oceanography, 1995, 40(1) . 46-54.

Weiss M, Simon M. Consumption of labile dissolved organic
matter by limnetic bacterioplankton; the relative significance of
amino acids and carbohydrates. Aquatic Microbial Ecology, 1999,
17(1); 1-12.

Ye L L, Shi X L, Wu X D, Kong F X. Nitrate limitation and
accumulation of dissolved organic carbon during a spring-summer
cyanobacterial bloom in Lake Taihu ( China ). Journal of
Limnology, 2012, 71(1) . 67-71.

Biddanda B, Benner R. Carbon, nitrogen, and carbohydrate
fluxes during the production of particulate and dissolved organic
matter by marine phytoplankton. Limnology and Oceanography,
1997, 42(3) : 506-518.

Ye LL, Wu XD, Tan X, Shi XL, Li DM, Yu Y, Zhang M,
Kong F X. Cell lysis of cyanobacteria and its implications for
nutrient dynamics. International Review of Hydrobiology, 2010,
95(3) : 235-245.

Ye L L, Shi X L, Zhang M, Wu X D, Kong F X. Distribution of
carbohydrates species during summer bloom in Lake Chaohu.
China Environmental Science, 2012, 32(2): 318-323.
Sgndergaard M, Williams P J L E B, Cauwet G, Riemann B,
Robinson C, Terzic S, Woodward EMS, Worm J. Net
accumulation and flux of dissolved organic carbon and dissolved
organic nitrogen in marine plankton communities. Limnology and
Oceanography, 2000, 45(5) . 1097-1111.

Kirchman D L, Borch N H. Fluxes of dissolved combined neutral

http ; //www.ecologica.cn



414

WRIRREE SRR SR A A LA AR Al M IR S

787

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

sugars ( polysaccharides ) in the Delaware Estuary. Estuaries,
2003, 26(4) :894-904.

Zhang Z P, Zhu G W, Sun X J, Chi Q Q. Temporal and spatial
changes of the content of colloidal organic carbon in Taihu Lake,
China. Acta Scientiae Circumstantiae, 2008, 28(8) : 1668-1673.
Kepkay P E, Niven S E H, Jellett J F. Colloidal organic carbon
and phytoplankton speciation during a coastal bloom. Journal of
Plankton Research, 1997, 19(3) : 369-389.

Gobler C J, Safiudo-Wilhelmy S A. Cycling of colloidal organic
carbon and nitrogen during an estuarine phytoplankton bloom.
Limnology and Oceanography, 2003, 48(6) : 2314-2320.

Sun X J, Qin B Q, Zhu G W. Release of colloidal phosphorus,
nitrogen and organic carbon in the course of dying and
decomposing of cyanobacteria. China Environmental Science,
2007, 27(3) : 341-345.

Hama T, Yanagi K, Hama J. Decrease in molecular weight of
photosynthetic products of marine phytoplankton during early
diagenesis. 2004, 49 (2):
471-481.

Coffin R B, Connolly J P, Harris P S. Availability of dissolved

Limnology and Oceanography,

organic carbon to bacterioplankton examined by oxygen utilization.
Marine Ecology Progress Series, 1993, 101(4): 9-22.

Kritzberg E S, Cole J, Pace M L, Granéli W, Bade D L.
Autochthonous versus allochthonous carbon sources to bacteria:
Results from whole-lake'® C addition experiments. Limnology and
Oceanography, 2004, 49(2) . 588-596.

Maki K, Kim C, Yoshimizu C, Tayasu I, Miyajima T, Nagata T.
Autochthonous origin of semi-labile dissolved organic carbon in a
large monomictic lake ( Lake Biwa ): carbon stable isotopic
evidence. Limnology, 2010, 11(2) . 143-153.

Sgndergaard M, Borch N H, Riemann B. Dynamics of
biodegradable DOC produced by freshwater plankton communities.
Aquatic Microbial Ecology, 2000, 23(1) . 73-83.
Hanisch K, Simon M. Use

Schweitzer B of dissolved

carbohydrates by planktonic bacteria in a Mesotrophic Lake.
Microbial Ecology, 1996, 31(1) . 41-55.

Kragh T, Sgndergaard M, Borch N H. The effect of zooplankton
on the dynamics and molecular composition of carbohydrates
during an experimental algal bloom. Journal of Limnology, 2006,
65(1): 52-58.

Meon B, Kirchman D L. Dynamics and molecular composition of
dissolved organic material during experimental phytoplankton
blooms. Marine Chemistry, 2001, 75(3) . 185-199.

Amon R M W, Fitznar H P, Benner R. Linkage among the
bioreactivity, chemical composition, and diagenetic state of
marine dissolved organic matter. Limnology and Oceanography,
2001, 46(2) : 287-297.

Muylaert K, Van der Gutht K, Vleemans N, Meester L. D, Gillis
M, Vyverman W. Relationship between bacterial community
composition and bottom-up versus top-down variables in four
eutrophic shallow lakes. Applied and environmental microbiology,
2002, 68(10) : 4740-4750.

Feng S, Qin B Q, Chen M. Variability of

bacterioplankton in the north zone of Lake Taihu. Journal of Lake

Gao guang,

[84]

[86]

[88]

[89]

[92]

[93]

[94]

[95]

[96]

[98]

Sciences, 2006, 18(6) : 636-642.
Chrést R J, Koton M, Siuda W. Bacterial secondary production
and bacterial biomass in four Mazurian Lakes of differing trophic
status. Polish Journal of Environmental Studies, 2000, 9 (4) .
255-266.

Cole J J, Carpenter S R, Pace M L, Van de Bogert M C, Kithcell
J L, Hodgson J R. Differential support of lake food webs by three
types of terrestrial organic carbon. Ecology Letters, 2006, 9(5) :
558-568.

Tulonen T. Role of Allochthonous and Autochthonous Dissolved
Organic Matter (DOM) as a Carbon Source for Bacterioplankton
in Boreal Humic Lakes [ D ]. Finland:

Helsinki, 2004.
Fry B, Hopkinson C S, Nolin A, Norrman B, Zweifel U L. Long-

University  of

term decomposition of DOC from experimental diatom blooms.
Limnology and Oceanography, 1996, 41(6) . 1344-1347.
Fukushima T, Park J C, Imai A, Matsushige K. Dissolved organic
carbon in a eutrophic lake; dynamics, biodegradability and origin.
Aquatic Sciences, 1996, 58(2) . 139-157.

Schindler D W, Bayley S E, Curti P J, Parker B R, Stainton M
P, Kelley C A. Natural and man-caused factors affecting the
abundance and cycling of dissolved organic substances in
precambrian shield lakes. Hydrobiologia, 1992, 229(1) . 1-21.
Kragh T, Sgndergaard M. Production and decomposition of new
DOC by marine plankton communities: carbohydrates, refractory
components and nutrient limitation. Biogeochemistry, 2009, 96
(1/3): 177-187.
Kalinowska K. Bacteria, nanoflagellates and ciliates as
components of the microbial loop in three lakes of different trophic
status. Polish Journal of Ecology, 2004, 52(1) . 19-34.

Cole J J, Carpenter S R, Kiichell J F, Pace ML. Pathways of
organic carbon utilization in small lakes: results from a whole-lake
3¢ addition and coupled model. Limnology and Oceanography,
2002, 47(6) : 1664-1675.

Moran M A, Hodson R E. Support of bacterioplankton production
by dissolved humic substances from three marine environments.
Marine Ecology Progress Series, 1994, 110.241-247.

Schiff S L, Aravena R, Trumbore S E, Hinton M J, Elgood R,
Dillon P J. Export of DOC from forested catchments on the
Precambrian Shield of Central Ontario: Clues from *C and '“*C.
Biogeochemistry, 1997, 36( 1) : 43-65.

Sachse A, Babernzien D, Ginzel G, Gelbrecht J, Steinberg C E
W. Characterization of dissolved organic carbon (DOC) in a
dystrophic lake and an adjacent fen. Biogeochemistry, 2001, 54
(3): 279-296.

Del Giorgio P A, Cole J J, Cembleris A. Respiration rates in
bacteria exceed phytoplankton production in unproductive aquatic
systems. Nature, 1997, 385(6612) ;148-151.

Jansson M, Karlsson J, Blomqvist P. Allochthonous organic
carbon decreases pelagic energy mobilization in lakes. Limnology
and Oceanography, 2003, 48(4): 1711-1716.

Karlsson J, Jansson M, Jonsson A. Similar relationships between
pelagic primary and bacterial production in clearwater and humic

lakes. Ecology, 2002, 83(10) . 2902-2910.

http ; //www.ecologica.cn



788 GO O 34 %

[99] Jasson M, Bergstrom A K, Blomkvist P, Isaksson A, Jonsson A. carbon by phytoplankton in Lake Taihu and its influence factors.

Impact of allochthonous organic carbon on microbial food web Journal of Lake Sciences, 2009, 21(6) . 834-838.
carbon dynamics and structure in Lake Ortriisket. Archiv fiir [110] Zhang Y L, Qin B . Feature of CDOM and its possible source
Hydrobiologie, 1999, 144(4) . 409-428. in Meiliang bay and Da Taihu Lake in Taihu Lake in summer

[100]  Jansson M, Hickler T, Jonsson A, Karlsson J. Links between and winter. Advances in Water Science, 2007, 18 (3):
terrestrial primary production and bacterial production and 415-423.
respiration in lakes in a climate gradient in subarctic Sweden. [111] Zhang Y L, Van Dijk M A, Liu M L, Zhu G W, Qin B Q. The
Ecosystems, 2008, 11(3); 367-376. contribution of phytoplankton degradation to chromophoric

[101] Wetzel R G. Limnology : Lake and River Ecosystems. 3rd ed. San dissolved organic matter (CDOM) in eutrophic shallow lakes:
Diego: Academic Press, 2001 10-20. Field and experimental evidence. Water Research, 2009, 43

[102] Cimberlis A C P, Kalff J. Planktonic bacterial respiration as a (18): 4685-4697.
function of C:N:P ratios across temperate lakes. Hydrobiologia, .

1998, 384(1/3) : 89-100. SRR

[103] Agren A, Berggren M, Laudon H, Jansson M. Terrestrial export [ 5] SRPJE, TS, Z2100m, 0 . B s MRS R e WA S W 45
of highly bioavailable carbon from small boreal catchments in FI R EHLBRAG A DI BE M 2 . A 2% @ 4, 2013, 40(1)
spring floods. Freshwater Biology, 2008, 53(5) : 964-972. 87-97.

[104] Jonsson A, Strom L, Aberg J. Composition and variations in the [20] WEERTR. KIS TR BUR RS ML AR AE B A 5 % 2 SUHFSE
occurrence of dissolved free simple organic compounds of an [D]. FERt, P ERF 22 B e ot -5 AR BT, 2008.
unproductive  lake  ecosystem  in  northern  Sweden. [24] TAE 9kFok s, e ks, G, BB MR Rl
Biogeochemistry, 2007, 82(2) . 153-163. FE [ B ARBFGE ) VARV ISR (A B A R . bR 317,

[105] Berggren M. Bacterial Use of Allochthonous Organic Carbon for 2011, 32(6): 691-698.

Respiration and Growth in Boreal Freshwater Systems [ D ]. [66] MBI, s/Nm, 5k R, SR 4, FLZE R, BL B K AR [l K
Virginia : University of Virginia, 2009. IR AR R A AL S W SE . H E R EE R 2012,32(2) .

[106] Lennon J T, Pfaff L E. Source and supply of terrestrial organic 318-323.
matter affects aquatic microbial metabolism. Aquatic Microbial [69] SRERTF, A7 4h, Fh/INEE, AN Y. AL IR IX A i A L
Fcology, 2005, 39(2): 107-119. R VR B2 I 25 A8 Ak, PRBERL 2244, 2008, 28(8) : 1668-1673.

[107] Eiler A S, Langenheder S, Bertilsson S, Tranvik L J. [72]  PNVINER, 8050, 8T 5. BE B A0 T 20 o B P R RS L AL
Heterotrophic  bacterial ~growth efficiency and community AR AR T E PRI RLE, 2007, 27(3) : 341-345.
structure at different natural organic carbon concentrations. [83] ik, &0, ZMAak , BRER. AL RI X AR A 37 Ui 20 o A1 56
Applied and Environmental Microbiology, 2003, 69 (7): AR, WIARLF,2006,18(6) : 636-642.

3701-3709. [109]  ERZEME, TR, BRTE. KR Y i 06 00 A MLBI AR 7 2

[108] McArthur M D, Richardson J S. Microbial utilization of dissolved HE R o8, AR , 2009, 21(6) : 834-838.
organic carbon leached from riparian literfall. Candian Journal of [110]  5RiZHk, ZBA5R. MR R RN E M4 2 CDOM HF#AFE K&
Fisheries and Aquatic Sciences, 2002, 59(10) : 1668-1676. T RER TR AT, AKBL2EHESR, 2007, 18(3) :415-423.

[109] Qian K M, Wang L. P, Chen YW. The production of organic

http ; //www.ecologica.cn



ACTA ECOLOGICA SINICA Vol.34 ,No.4 Feb.,2014( Semimonthly )
CONTENTS

Frontiers and Comprehensive Review
The bioavailability of dissolved organic carbon in the eutrophic lakes «---e-e----- YE Linlin, KONG Fanxiang, SHI Xiaoli,et al (779)
Plant species of the non-agricultural habitats in the lower reaches of the Yellow River plain agro-landscape = --+-e-ereeeeeeeeienenenne.
.......................................................................................... LU Xunling, LIANG Guofu, TANG Qian, et al (789)
Autecology & Fundamentals
Manganese stress on the ultrastructures of a manganese tolerant plant, Polygonum perfoliatum L. ««+-cseeoeeeereeesnemieiiiiiiii..
............................................................................................. WANG Jun, WU Hui, XUE Shengguo, et al (798)
Characteristics of arsenic (As) tolerance and accumulation in rice (Oryza sativa L.) genotypes with different radial oxygen loss «----+
.......................................................................................... WU Chuan, MO Jingyu, XUE Shengguo, et al (807)
Effects of water stress on physiological characteristics of different llicium lanceolatum ecotypes under low light intensity =~ «+e+eeeeeeeeees
....................................................................................... CAO Yonghui, ZHOU Benzhi, CHEN Shuanglin ( 814)
Effect of branch number on the growth and development of Morus alba saplings --+ HUAN Huihui, XU Xiao, LIU Gang, et al (823)
Spatial distribution pattern and sampling technique for Orthotylus ( O.)sophorae nymphs on Sophora japonica «««««««+cceeececeececncees
.......................................................................................... ZHU Huiying, SHEN Ping, WU Jianhua, et al (832)
Assessment of fungal diversity in apple replanted orchard soils by T-RFLP analysis «--««-««-sseeesseeeueesmmaimeaiianieaienene
.............................................................................. YIN Chengmiao, WANG Gongshuai, LI Yuanyuan, et al (837)

Effects of dazomet on edaphon and growth of Malus hupehensis rehd. under continuous apple cropping — «+-«-eeeererereeeeeieaiiiii...

............................................................................................. LIU Entai, LI Yuanyuan, HU Yanli, et al (847)
Isolation, identification, and performance of two pyrene-degrading endophytic bacteria ------ SUN Kai, LIU Juan, LI Xin, et al (853)
Population, Community and Ecosystem
Effects of different temperatures on the growth and development of Eotetranychus Kankitus (Ehara) = ccececeeeeeeeeieiiiin...

....................................................................................... LI Yingjie, WANG Ziying, ZHANG Guohao, et al (862)
Effect of available burrow densities of plateau pika ( Ochotona curzoniae) on plant niche of alpine meadow communities in the

Qinghai-Tibet Plateaun «««««+-+ssvreeeeeeruureieniiitiii JIA Tingting, MAO Liang, GUO Zhenggang (869)
Correlation between characteristics of Reaumuria soongarica communities and soil factors in the Sangong River basin ««--s-eeereeeeeeennns
....................................................................................... ZHAO Xuechun, LAI Liming, ZHU Linhai, et al (878)
Effects of afforestation on soil microbial community structure in the arid valley of Minjiang River — «oceecereeeecneiiiiiiiii.

.......................................................................................... WANG Weixia, LUO Da, SHI Zuomin, et al (890)

Effects of reclamation on tidal flat and land use on soil microbial COMMUNILY — ++++++ssereeerreesersemniiiiiiirite i

................................................................................. LIN Li, CUI Jun, CHEN Xueping, FANG Changming (899)
Effects of Pomacea canaliculata on aquatic macrophyte community structure in paddy fields — =+oeeeeereeeeeriiniii
................................................................................. ZHAO Benliang, ZHANG Jiaen, DAI Xiaoyan, et al (907)
The adaptability and decontamination effect of four kinds of woody plants in constructed wetland environment — «+-eeeveereeeeieeinnnns
.......................................................................................... CHEN Yonghua, WU Xiaofu, HAO Jun, et al (916)
Carbon budget of alpine Potentilla fruticosa shrubland based on comprehensive techniques of static chamber and biomass harvesting ---
....................................................................................... LI Honggin, LI Yingnian, ZHANG Fawei, et al (925)
Effect of initial pH value on microbial Fe (Ill) reduction in alkaline and acidic paddy soils - WU Chao,QU Dong, LIU Hao (933)
Landscape, Regional and Global Ecology
Climate environmental change and stable carbon isotopes in age layers of Tamarix sand-hillocks in Kumtag desert «««eeeeeeeereeeeeennns

.................................................................................... ZHANG Jinchun,YAO Tuo, LIU Changzhong, et al (943)



1042 A E = 345

Resource and Industrial Ecology

The relationship between selected rhizosphere and non-rhizosphere soil properties and the quality of Pyrola decorata «+-+-++++e-veveeet
.......................................................................................... GENG Zengchao, MENG Lingjun, LIU Jianjun (973)

Spatial variation analysis of soil organic matter and nutrient factor for before and after planting crops «+eeterereeerereeeeiiieiiii.

Urban, Rural and Social Ecology
Establishment and application of the index system for urban river health assessment «««cecoeeeeeeneeiieiiiiii
.......................................................................................... DENG Xiaojun, XU Youpeng,ZHAI Luxin, et al (993)
Dynamic analysis of the ecological footprint and carrying capacity of tibet =~ «-e+eeeereeeeeeeennes AN Baosheng, CHENG Guodong ( 1002)
Research Notes
Responses of soil microorganisms and soil enzyme activities to different land use patterns in the water-level-fluctuating zone of
the Three Gorges Reservoir region «-«-etseeereeerieemiiiiiiiiiiiiiiie, MA Peng, LI Changxiao, LEI Ming, et al (1010)
Effects of salt stress on growth and root development of two oak seedlings ««==+s««ssrssssrrrreriiiiirn i
.................................................................................... WANG Shufeng, HU Yunxue, SUN Haijing, et al (1021)
The effects of constant and variable thermal acclimation on thermal tolerance of the common giant toad tadpoles ( Bufo gargarizans) -

................................................................................................................................. WANG Lizhi (1030)



(EBZFR)2014 F£FITEE

CERZAM) T EREE ORI £, P E AR 22 o P E R AR SR s b0 F R AR
AR WIT], BITT 1981 4F | il A A F SU HT T S AU IR QBT PERF ST R . IR A 65T, ﬁ%

S (T AL RER RN GE T R A S 2B TAE S IR R A SR AL, A A Rl B Eﬁm&@wﬁ”
PEFEA AR R RA K, 3R B 5 R i g A A 2R I A A F R BT IR 55 o R & ﬁwx%n?;z%ﬂﬁ%o

CHERAR) FEMRE AR %é&%/\ﬁzsaﬂB’@%ﬁtﬁm%fﬁﬂﬁmﬁﬁE’JJ?!Z‘*@IJ%J?@ﬂﬁﬁﬁi% TR
W RE S e A AR 28 e O ) B AR 75 £ P SO s BRSO T 5 AR RSP B B ik OB EOR A4 B B N
LR BHIF S RO = A R

2D M2 A T, K 16 FF4%,280 1T, B N E M 90 Jo/ M, & 4F 4 2160 T,

[ IR A AR . 82-7, E SRR & A5 . M670

FRAETFIS . ISSN 1000-0933  CN 11-2031/0Q

4 [ A M R SRy AT T ) AR PT B S T R WS U T R R TR R | SRR AR B AR
TEAETTT

Eiflithk . 100085 LRI IEX BUEH 18 5 B 1. (010)62941099; 62843362

E-mail ; shengtaixuebao@ rcees.ac.cn %] HE: www.ecologica.cn
AHERFERIER E NG REEMEMRE flats HiTHE XIKE B 5%

£ 5 % ® ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO)

CEAT 1981 48 3 A 81T (Semimonthly , Started in 1981)

H34 AW (201442 H) Vol. 34 No. 4 (February, 2014)
] B (R mET Edited by Editorial board of
Hiuhk AL HOEEE X AU % 18 5 ACTA ECOLOGICA SINICA
HIE B2 : 100085 Add: 18, Shuangging Street, Haidian, Beijing 100085 , China
HLI: (010) 62941099 Tel: (010) 62941099

www.ecologica.cn .
. www. ecologica.cn
shengtaixuebao@ rcees.ac.cn .

shengtaixuebao@ rcees.ac.cn

; gj i‘gﬁ N Editor-in-chief WANG Rusong
* ; rh ﬁijl},_%z,,_%z, £ Supervised by China Association for Science and Technology
R 22 o A 2SR 0 Sponsored by Ecological Society of China
Hidl b ST IE X AU % 18 5 Research Center for Eco-environmental Sciences, CAS
M L 4 A - 100085 Add: 18, Shuangqing Street, Haidian , Beijing 100085, China
H R 4% 4 & K ik Published by Science Press
Mol . b R EWARAL T 16 5 Add ;16 Donghuangchenggen North Street,
MRS A . 100717 Beijing 100717, China
R dbstduARENRIT Printed by Beijing Bei Lin Printing House,
2 1T 4 4 & )G Beijing 100083, China A
bk AR E AR 16 5 Distributed by Science Press m ;_
HE B i - 100717 Add ;16 Donghuangchenggen North o]
L7 : (010) 64034563 Street, Beijing 100717, China < 1
- Eﬁ“[%";‘% i%“ég%@ espe-net Tel: (010) 64034563 S =g,
ESNEAT ol R 55 1A Bomail:journal® copgnet ° ==:s
Mok AL ET 399 {24 Domestic All Local Post Offices in China > g
MBS AL . 100044 Foreign China International Book Trading g E
s2E e Corporation - P~
;“EII T TR TR 55 8013 5 Add;P.0.Box 399 Beijing 100044 , China E:
[S°R 1090933 WINATF R HEBE RS 827 ESETRE M6T0 =4 90.00 7

CN 11-20317Q



	1.pdf
	fm.pdf
	中ml.pdf

	stxb201209241349.pdf
	3.pdf
	英文ml.pdf
	04fd.pdf




