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WE XEEIDNAHARMTMARKRELRESH T, FRTHMNAUBARY
A LT R RS R A YRR R . A VUREMAEY RE B KM T SR ETIRY
T llem U FHEBRBIHEMBEMENTE. DNANSHRUARE Iem HRYREAREY
MESBR BRI, EMEYRERANENTIEZENE. cHUNTEERRESEERR &
0.75pmol/min- g T ULIRYY , /8 A VLK F I IEM M R E YR ER R E R BV M, B AR
SR REVRYEENEN W AET SRS, EANAREASTFHERHN llem
TR, o A HEETEIEHC BT 0.17 ymol/min-g THARY . 4 FEVFHNHRERHG
MR ERE Tem RERBRECRENEESMAUE S ANEN SO FRHHRESR,
RALHUBMITIRY + 07" AAIRERAAVREEMM EZ 0 F24&, MMREE FRHEHER
BARRAYLEBEL .
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1 5|§

TEMAEY BRI EHERTREIRERE A BB RN ESREER, T
H#¥W C,N,P,S ,Fe ,Mn BRI AEYBEMN 6 RIES, REERNAYHIRIET R
SRR AR S AMNFREARBERE ™  BEOTAILRKEARE R . TEH
— BRI VLR AR B A ) R B A LI IR AR ST A P & S B A I B AL

EREWFZFET BHVIRY S 50, RHMAEVELRAIENWERES F2EK, EZHR
AR SRR R SR T RE SR R A LR A BT, B, SRR R M A S AL
FEMAZMERIXR . R 16S (DNA R R KK AWK MR IELE KB (SRB) 424 6 1
FE B (group) , BP : 81 B /& ( Desulfomaculum ) | it B Mt B /B ( Desulfobubus ) B4 57 ¥F
B /B ( Desulfobacterium ) . [t 5t 40 08 /& ( Desulfobacter) JRBREREE — BLBRERTH - B \BH /B
( Desulfococcus- Desulfonema- Desulfosarcina ) F it 5% 58 8§ — A 8t 1% B8 /& ( Desulfovibrio- Desu-
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lfomicrobium)o FZ FHEYFRFTEAURBEMNEMHARYFIANER. UER
AR P AR L AR R RENEASHERBREEFZERXRMET
REM A BHEZE LM FEETRY o6 5H ILURELX
ARHB5

BKAL &Y R—A VLB ) BB R 4, A PR A DU Y R B S AN A 4L S R 2 BR K
&3 BARASYREENRARBIRIPOIHFEBKESYRBMEYN EERFEME
B, MHURY T ~HEETEEBEY W R, BEREHERKILESY,
AVRHREREEENER, BABEEZANEVEREBROEROEEXRESR —
SIREP Y, MM R T RAEDUR BRSNS TR, AR ERRE T L E
MEFE, MHERY PRI EERAREN THRENSANERRHXRAS
HEEAWE TARBIRYE lom BT o #%HHERE R L,

2 HmEXEMEIBHE

2.1 H@mERE

ARBIFRMERMAMRE, K 1 108m, ¥ 16km, F ¥ 5 4km, FH# K B R
32.15km’ , FIRE AR 1 596km’ , WAIARMA REE 49.64, F KK T 45m, FH KK 9.3m,
BIK AR AT AR 0.325 4, RIRAMATIARY - KAEXRAEER, RIAKB KR 21m 4
RIS, R ALK 31em, TTRYHIR 1em BEE 28, REKFH 45K 3 NKE,
BICRE S MRPAET,

2.2 LBRFZE

2.2.1 DNA WS EER

TR R G 2 E 2 % U T 48 L (Techconp FD-3-85-MP) T4, - 20C R £ & RAIsm A
10mg/ml B HEBAEREE, EERERAPIICTRE 2 /Mt , K EXRES., WA
DNA B ,IB5]. A% %EE O YL (FD-3-85-MP) £ 4C .4 000 ¥6/4> %h &4 T &.0 30 &
B, ERE AW, AR AERRNEAE B0 - BB 2K ;4°C .3 500 /5P &
ARG 30 4040 B EIEW . A 1710 RE ) 3mol/L M BRRR 8975 W, I I A B K
ZFBEUIVE. DNAVIE TRERFARM TE PEMAET -2 LR,
2.2.2 PCR&%H#MAZE

PCR 5| EAY TRAFTILE A E G M. RAUSERA S0u: 81 LY
(2nd), Fi#FEs5149(2u), dNTP B & ¥ 2pl, Taq B¥ 2¢l, 10 x Buffer 5ul, MgCl, 5pul, DNA BiiR
4pl, KE £B T K 28ul,
2.2.3 DNA B#&q

¥R 1.5% BrRAs W Uk A W DNA, B 3K 2 bR A 0.5 x TBE, A Tanon GIS—2008 ##
TTEEB AR HT o
2.2.4 FHHEKM SO,” HAE

FESBRETIBKG R RTR S (PE2400 1 ) HEEN E A VLK, B RAVLER &
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BOAEVLBRRURE 1.72), WIATTEYILBIK S S0 Wil g RAPEFa#k,
2.2.5 c-HEBETENNE

KW K 4-F H 4 BUE (MUF) (Sigma 23 8 7 ) T E o B EIREH BERTE M,
BE G SR B oK R TR DU R &, JEE W0 FH MUF-o-D-H 5 W8 H° (Sigma A A =) . WRE
BEFAS IR By 1 X BR AR

3 gREitie

3.1 OWMMIRWHPFYRF DNA BEAAFE

IR RY P AR EMERARMAROEY (MEY FHEY S AR FAT
RyE  ERHRES BRI EES S E MEYRAVEERVERRAR. AaRBTTRY
FHIERS B ER, NEFED Lem WIRENAVREKZEAE AR, 1lem LT
TR FHERDIEBRENSEE D,

HIESR/%
O~ N W O~ ®
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VRYRE/cn

M1 ARy AR E RN
Fig.1 The variation of organic matter in sediments of Lake Hongfeng with depth

B2 BT+ DNA & H 5 A
0~ BHRFANEFRE Bem RENBOERHSFECE
Fig.2 The vertical variation of DNA in sediments of Lake Hongfeng
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A YUE B b R R A Y AE R T #1768, 8% 208 A R B IR BE 09 A A B 48 B il
WG, #1T DNAEBAS MR RBTHREYAYENEZ D, HAEYEDE L, W DNA
SERES, 5SRLZEEBEGREmENRERER K. aRMITEY+ DNA WEHS
E/R DNA S B E/Z 9em WHE ,9cm LLS B B R, X AT 9em S EMEB L (H 2), ik
A O TIRY 9em AR EBER L ,9cm LI THEB /D, MAVFEELE 11em BL
TELHEBRDBMAT(LE D), X—FREBRERIZ 9em WITRYEE NMEDH
EEE N, RMAEYRBREILEN EEME,

3.2 ARHMRABRYT o-HERETRHEEZUSHINRERHYX A

BVRFHEEYREN BENESESHES . HERTREETR ,« HE
BEBEEM RN ETXREIENRERRA, HERETBELRBIRYPEH
BAMEER(E3): c.HAEHBEETHMESEZZSE8HS,15 0.75umo/min- g FHEY, £
AL R TES A R S R E R R E MBI N B KR REE LR RER
W, - EEBEEEEA RSN EE ., 7E DNA & B8 EFKH 9em IR P, o HE
W B IS HECFEKE 0. 18umol/min-g T UL ; 7EB VLR BB ERK 11em TLH
Y, o- B B R T B IE M C BEK BN 0. 17yumol/min- g T,

o- BB 1P BEFS /ol - min”- g
.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

(=)
(=]

TR/ cm
0 [+-] -3 = w B3 w [ — (=]

—
_ O

—
[\

—
oW

—
w

B3 ZRBTRY HHEHTHHEEEL
Fig.3 The variation of a-glucosidase in sediments of Lake Hongfeng with depth

H AT 8170 78 7 5 K IR 5 8 DL 43 29 7 ## B PL T (dissolved organic matter, f&] #K
DOM) . ki A Pl ( particulate organic matter, {8 FX POM) 15 YL T & ¥ (organic aggregates)
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F WL E N TR A YUK (dissolved organic carbon, 8 FF DOC) .7 ## A 1 & (dissolved or-
ganic nitrogen, T8 #% DON) Fl 7% ##% A HL B (dissolved organic phosphorus, f& #k DOP) &7
X R A RERE AT AT EVENTR, BERREIRO LI E S T RE
RS, REEM D FRFRBAVNRMNEYILFEER. cHEEETEBAEIROEYHLE
HAR F BT S S5 AN UUR B TE AR AR, BEATRY
WENRHN T TEZEEREND THRNIENLEYE,BZE «HEBTMEERR,
EMNEXENH, ABEYREKRBBRTLEN CHEMER., REJUEK BT M QAXT
BE,HTEREYEKBEHENEE, BT ~HHET B ERXEIRKKE,FE
FHUURBEENM, RS TR P IEM L WA IR S BZEH B, BB LY REF VLR
WL R BR K B LR E L F AR A T &1k,

33 ARBMRYTHRBREERENEES THIESANERER

RS REREENHMAEYERYE, SENGEEAERYNER. B THETH
PP HRBRECFEREABELTERE R REAIEIR, RAS FEYE T EITLR
TR 6 MEBMBRE LR EHRTTHR, AWNBIRYPHRELCRESE KR
WA (RDER(+NERELEE) . X2 T RHBRELFEENTITESAME,FE Tom
LA o4 30 BT o — 1 B B 6 3 JBR 7 26 T (0 77 7 ; 3% 0 40 15 U A0S BRI I — LR BN R
REBEMWHRMILLFEER, EERE 6eom FHRI T, 5 EAEEZZH 3cm,5cm, Tem
ARBEER ST EBNIBEAY -, EELXBHWERAESE, AR RRYHR
HRRE M RE DNA WA HEN,{H DNA £ 9em N F B NMAKE (LA 2),
B KA ENBEYN S G SHBRERRE AR, 35 4 X8 0T L F5E H 6L 2 E
FREERNOMNE.

F1 dRNNBMRBETRES %
Table 1 Distribution of SRB in sediments of Lake Hongfeng
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BRI OKES T Im)W R ENRBREERZA RSN ORE . 2SR
Y SO SBBEHREL, BEMEY 0.65mmol/L, i 529 . 3mmol/L™ . H I, 5%
VLR YIAE, IR IR SO AATRERAAEVUR B T EE T24&, LRBT
FYHENRERO TR EZMHHEY R E WO EEO/ER THT, HEEH
BEEOTHOBRERIMENEREREO S, AT RYRBE Toa ERASEENE
B, TES5.55% —~ 6.97 % Z 6], MiGn MR L iR R B £ 4 A 76 X — UL B N, S0; ™ ) i
BoOREKRAE(E4), 00 SO, EHRERENBEEFEMILEFER, M S0;- MHEES
RBRELFREN A RAZIEE, A, AR ENRRRERE, E#RE Tom K
MEBMENER FRIEENRBEEASRZES VLR,
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Fig.4 The variation of SO}” in sediments of Lake Hongfeng with depth
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(1) ARBRRYFEVURERED X H T WO BEOERT SRR ASRR
B 1lem MRE N AVLE KRR EIZL, 1lem LUF R T VR, 96 3 5% 5 D) 3T 8
KK T 8o DNA 90 fi RIIRE 9em WTIRYRE NIAEY MBS B AR, BMED
EmANEMERMAE,

Q) cHEEEMELWMIIBRYSEESRES, IB7 A VLUE P K E8 R RS
VIREREZHEBEABIF R KRB EEGNHAERETELERN llem TURYPH , o
HEETEEECHEIRREE, WA VURE B Kot 6 MR R 5, o s IEm YRt
WHER

() A THEY¥MTFTRIILA M UTRY RIZE Tom B 518 B i £ 2476 AL
B, SEXEK S0, MAVENEEZTHN LR RER . SEERAIRMS0;” &8
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HE B ARG YL ,
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ENZYMATIC AND MICROBIAL DEGRADATION OF ORGANIC MATTER
IN LAKE HONGFENG OF GUIZHOU PROVINCE

Liang Xiaobing Zhu Jianming Liu Conggiang Wei  Zhongging
Wang Fushun Wan  Guojiang Huang Ronggui
( State Key Laboratory of Environmental Geochemistry , Geochemustry Institute , Chinese Academy of Sciences, Guiyang 550002)

Abstract

Enzymatic and microbial degradation of organic matter in Lake Hongfeng of Guizhou Province
were studied through variations of DNA, o-glucoesidase and sulfate reduction bacteria. Organic matter
is degraded by microbes and extracellular enzymes excreted by them, to a relative low content below
llcm of sediment depth. The variation of DNA contents indicated that microbe activities are strong
in the upper 9cm which are main locations of organic matter degradation by microbes. Content of a-
glucosidase is highest in suspend layer, it is 0.75pmol /min-g dry sediments, suggesting starch and
hepatin of organic matter are degraded strongly with a mass of decomposing. Activities of a-gl-
ucosidase decrease with sediment depth. Below 11cm depth at which organic matter degradation star-
ted to slow, a-glucosidase activity has reduced to 0.17pumol /min- g dry sediment. Molecular biolog-
ical research indicated that the main distribution location of sulfate reduction bacteria among 7em of
upper layer sediments layer sediments of Lake Hongfeng. Combined with the research results of vari-
ations of organic matter and SO;~ , indicated that SO is not likely to become important electron ac-

ceptor and sulfate reduction is not limited by the supply of organic matter in Lake Hongfeng.

Key words sediments, organic matter, enzyme, microbial, Lake Hongfeng
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