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MIEERRER C/N X iR AE R E
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(EMAKPEREKFERME, 200090)

B B AXFRTEB=HRPATRNAV COREHE AN N EE) K R
BAWEKRAL B AN WM FRERZW, WK FRMAVC R#ETHWE KA
WX N REOBUGTRMAVN HAREEHERAHD HEHBRT AN QT LER R
RKREREHFT BRANCRHTEANNER AR EARESREN FHFRTEXAVN 48
EFMEA.

X AN AWHE.BBENC.HBAEIN, C/NKI

FRAENKBESROYRER, FNDERL BER, LCIIRAMNHER MENKE
AREFEFNERADE ARRCHMNMNSEM TEEEKNAND RS BN Y RERY
BEMNSEERNHRRE, PUHRDEXSIEALRF, BRI C 0% UBRBREN C HE
RAAWEKAEE[(EZY . ERK, 191, MR THE A C & EE X [Shell
Overbeck,1992], EMN N A EMEREREGMREFENFEVNXRR . F—FE. FEHK
HE, FENAR KESERENRECHIREHER TR SRR AL Fr# 4, B F
ER TR SR HABBAT 11X E Y4 R 52 %8 1 [Goldman 2%,1987],

REFAMBESRETRAFENRELAR LREHNEEFRHR(FTELS,1989;
XIEA%,1992] FEHB[1984]F R THRUAFEEAMPAREN X RARMYERAS,
AT EERMY R RER(1989 ) ERIERFK AR KTARERNWEEELS TRRLA
REARFHENKR RTREBESRPERAEREEEF LT L IBFEANHR
M,

KBRS BHEDMREENEXRUTNEREM=F N IBREN SR FHRKE
HEREHNYEAR SRS [(BHZ%,1983](ER,1984) RTTXTFAMESRPAEE K KE
ZHERRMERXEYBRBREN CHEIN WV ESERYARNLEAR S, BHITES T
BWEGTHRBRAENYRF C/N X BEMEKMAVYRT LA EF 2 X8 722 0 7 e 5%
KPALFRMANEREEY C AV N)E, KERFABEERH C/N H X8 P14
EMEKMEBER YR LIERANER.

1994-03-021 3] .
(DER,1984 MR KR EBHREMER , LK.
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1 FPRAT .

1.1 RBHE

LW F1993FE7H 25 H E8 ASHE LMK RFASEREHTT.
1.2 RAKBKk#ELE

KRERBILHE T TR O —O®E R H0. 52hm’ B B =M CR K M)  H 3m KRR
RAKBREKREMER DA KE, BKEFRLERE AFRHARREKFLBAL 2pm)TL R,
REBRAXMRTHERNRE A AKPHEHER K10 cells mI")EFMEHAE LMK
B, BEE IO BT A 0. 2pm MFLUR AU N A9 TT B b K , ¥ M 3B K (B 1. 2pm IR I8) BH RS
BEEH.
1.3 BN

¥ LRI HIKEE, BEHoom] A AR, 5 7% A 124~ 1000ml &5 . iR L6 4A,
BHRFTRE, RRIFRFMEI C.NEFRIEFE.HH C M N SF M &M HER.12
MREFIE HE A B Y, TRKBH25~27C,

®1 FRXBEPHHN C.NFHRmg 1™

Table 1 Quantity of organic carbon and nitrogen added to each experimental group

TwstE L EE nER C/N i

BsH 5. 48
Cc- 3. 027 6. 96

C-2 6. 053 8. 46
N-1 2.501 4.12
N-2 5. 001 3.47
C+N 6. 053 5. 001 4.86
E: C/NHMHNTE-—RBFECEEITURKFRAS CEMEEF WAL C RAMKERFIMA C EHE

MENEIEHAFRAS N EAXERF AN N K2 &8, FEMLBI% C/N K. KK+ LR DOC f
DON &4 8%4. 462 mg 171#10. 814 mg 1!,

L0 FF 9 B BN 58 K 40 B S B A0 E 51 £k (NH,- N,NO,- N,NO;-N % PO,-P) & K&,
FEJE & B ¥ 3h BURE, 1T AR 3k . 24h AR ROV @M 24h BURE . B SR 2L & BAY & THE® 24h
AT IR AR T K R AR /R D ARIRIAE AR 226 B VR BE 52
1.4 AN ARRESREONE

49 T HOR A AODC ([T B M Z 3519851, WK FEF A B L MMAEFL R R 0. 21 B HFLUR
fRESE, Ay RBRe, E% N EICBMHE T HE1T3. BT AR Nucleopore 20 7] 47 K
PRIR I LR A , DL B MBS A Olympus (HBS)BF K F B S LM LMe¥ B &>
H%E S ECRERIMR. E i NH- N ARKREBEE, PO~ P AASM L AR, NO,-N
FABREEH sNO;-N FI @438 JRYEW 58 3 /K #: 4 DOC #1 DON K9 & B WK # FI 0. 2pe T8 BT I8
J& » 51 5 P RSB IRET SULIE A L B ABR P AL IE M %E [Parssons %,1984]. M HEHE TR LS
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BFALE8 APt F7230 B4 BT
2 HFHR

2.1 AWERRE

ST IR0 P A 2 40 B T 05 38 K B Y 0 06 6 BE O S K 5 SRR B IR K, R S I ) X
BRIt EREMANE KERY| FTR2NBRFITLUEY, 53 RAME, FMN X HE
BN AW ERKNRHAFERARH B H R INIFEH N -248, A H 8 HKERW AN, C+
N AFFRmAS Y WERNE ERE, T AEEKY RHEFEROA B EHE2F W&
HC-1MC 28D AWM AEKERBFMRT X UERA @MLK FEH 0 C K T2 240 8 1 3§
K.C-14H C2ARMBE RN RN B BN NIE, BEEMNNARE KERMEF AR, R
HC-14NRMBRELEY  HHMAINC B, AEARHEAWERNBR . TR, B™
BERFHENC REARY, ERH T HEHEK,

%2 FEBWFRERHVOMGE R W EARHHBAEXFEN & KRE

Table 2 Initial denslty, flnal density and growth rate of bacterlal assemblages in each experlmental group

M & & (Dr) K HE (Dr2)
odl:] -
BT X108 cells 1! X108 cells 11 NGB h) ERARE

£y 3.55 11.19 12.5 2. 204
c—-1 2.94 9.94 9.5 3.077
Cc—2 3.01 9.97 9.5 3.026
N—1 2.92 10. 08 12.5 2.379
N—2 3.51 9.02 12.5 1.812
C+N 3.22 9. 46 12.5 2. 069

E,r=@%&x24(d-l)

2.2 FRIMEERMTERSD NH-N SROEL

HFRKPHFEMAFF BYEIC AN SFHER A N RYY A, LR E THEF
2+ NH-N SR80 (ED

MNE1la PATUE B2 SR B P, 3 A NH- N  BF 6 L7, RFFFE150~180 pg 17
Z 18], B 100h /5 BHE T &, X 7] BB 2 B ML /E I 5128 . TR FF 85 8F, NO,- N+ NO,- N
308.5 pg 1™, T LML RET H1189. 9 pg 17 ZERMC R EHRAF(C-1.C-28)NH,-N &
RBE TR, IR INA YL C R T HE X NH- N 7Rk ; 2 2 25 #E25h M75h J§ NH,-N
SRFHEF, TREFHEBNRE N REABHSTHES, ZHERF RS2 BB E
XKEX R, ALEFNH-N SR —ERBAFIFENEI, WREW, FH C FimEH i
f&,7K+F NH-N S BB 1E. TR RA, BREAMKPRMAEY C HRHELHET NH,-N &
BIRR

mEb TR, 5% RAAE, TRAFMEN N REEX NH-NSEB¥ L7, EERF
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Fig.1 Variation of NH- N content in each group during culture

a. RYEA.C-1:C-24, b. RXEAN-1.N-2MIC+N4A,

R 1AE,NH-N SESRELF ZAFMHEEREIERRAR 2 BB NH-N T,
XRARTAMKFAIN S B TARNERKKACLES.

3 itig

3.1 EWMKSEMRC/NELEZENXR,

A3 00 BT B9 X R C/N LT E #3. 80~8. 46. Bl RIMFW2IE 3L, AH A K#EKR S C/N

HZREBENEMEEER, y=1.06+0.25x  (r*=0.79, n=6)
APy -HAREKER,x-C/NHAHFCHANHREKEREBRLESHEBRET R LH
b W B (Herbert, 1976 ] AR2FA AT H,C -14H(C/N=6. ) EKE KRB K ,C 24FimC
MR C-1A/2E, TTAKERREA R BTN, EER4T, W E A K LEE
HH C/N KARTER RMAEN C REy2ALRAF(C-1,C-24),NH,-N SR 53 R4A
FL, BEERE R RK T AN TR, RAEFTEBH CEE,BETHEM N ROAH,E
AT N RKETHHERYENERERRI;SER.,

LR BRRIAKF C/N HHs5. 48, K T HER/RKE KERNH C/N K, EFMC X
TREAEAKER, RAB =AM PAKE, N FHEE KRR C RENEREH.—&IA
3%, AWM C/N H#5[Fenchel 1 Blackburn,1979;Bratbak,1985; Tupas 1 Koike,1990],
Goldman %1987 THMARR C/N X R FHEA B A C/N HME, N HX LH
EAME C/N LB HF 27, Fi7E4. 8-5. 02 M. AL B4 W HiEAE &K C/N K7, B
BTE&EC/N LRTTUZRY, EANEERTRRC RATERZFARANMN TE—KIH
FER R UL, TR E RAY C/N LIRS B TR H 5 C/N L.

3.2 ZKC/NtS5AMNER N KRKFFT LXK
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FERERBRATERPRMAVCEEN T, 88 FTERF C/N BB, FHE N
N RERKHE (% C/N L>78F, Hla)ER N R 9L E (C/N<7RS, E1b) JEF N C Ray2
N EBA P, NH,- N & B SR ed WA BT T R (C -1425h,C -2 75h FABIREX),
XIEHEFFRRY C WAL T, 408 7T AR F K& T N B ARERIEEVN 48
HFTHL N #, R A B WL N, EH & NH,- N[Wheeler M Kirchman, 1986; Tupas
Koike,1990]. Y4 @ X R PHMA VL N RE+,NH,- N & R I*eF 8] RE 1< 74§ 10 0-100h) , 31X
SXMRAML, REHBAZS (E1) . REFMYEERE P2 BB N NH,- N.Goldman
% (10871 M LA 4 C/N L X FXERF C/N Lot HESAA VLN BRI N, H#
BRI AEAERR, XRATHRAFN RS FEAEHARRMEAY.XE Tupas M
Koike[1990]# iR & —BH .

KBLUEAMN—EIN AR EESREFEERBAENNRN AN ENES . T L4
WEARZG T, ARRAEVNHRN SN &, AR SREEFVMEIE R R, B THERNY
BRYERN EH RERMEAIERRTARNEERSUATFHREEKTER LKA
$0), AR X R E FRBL(C/N) H[Goldman 2,1987] . AL, 5T AR N RFMAN
-1L,N-2f C+NA) B AWM N F-/EMA, T C RIFMAC -1#1 C -24,C/N=)F 4
BB BB U NH,- N, BT, Y E R C/N WETF 78, WM KAEEERENNFT
EWER . EBEIEPYXRC/N <108, BN A TREM AR I BN N 5 k&
[Fenchel # Blackburn,1979;Billen,1984 ;Goldman %§,1987].3X [z Bt T M 3% 40 B 0 3 e 40 B
HEFC/NHERBAZR . XMERTTBERH T Goldman %[1987 17+ % C/N ATt
R nE XM C/N b, T4 LR %5 @B 1K+ DOC 1 DON & R ifi# , & v] BEE , B X
W MoK RSB SE A I E — A Z M A LR B A M KAy C/N HE N5 5 (LK
2), A AWEXHMBESE NBEARFEER DON A NEWER MR KPEESHEN
C 57, /K ER C/N L XF7, HE BB RUEHE NH,-N EAH N |, RAMRE=H
RBEFRLEWESFE  NTTRAERD RN BEH.

MEERE, BEAMKPENCHHRERAREY, ERM THENEK FREHA, K
P HAEEKTIBYCEIERMTRENEDESEARNKIRREMBNMENDR.
Simon[1987 )% Constance M IR R NAE LT H S KAEM G R e SREBEFHR AR Y
EYBREFENESKEFHER c HERMPREDHETHEBFEW XX K (Simon M
Tilzer, 1987 ];Shell # Overbeck (1992) AR R REFEHARIEA T RFHRY S EALIBRTRE
BARIE DR A RBE S D AE AN, XMHARENTE Y BF. B T AR, F a8
BPAEE KR C ERARELSZHRANFRREDESIERAMR LY. A PIREFRE
ERPAREELYMARE THEFEN  REARPRUBNREZHESK A B BT EEFRL
WP RN E. 1980 EE W W BEE 47 8 7= AL M P A9 WU B (B 90. 53~1. 94g em”? A [ZWHE
#,1990], 1991 F M B L R H1.07~2.03g cm™ d [ H B #R,1992], Fallon f Brock
[1980]#t % 3% & Mendota ¥ F M EXRE N1 H4~8g cm™ d?, M AT A 3£16g cm™? 474
Takamura 1 Yasuno[1988 ] R S H MMM A FMREZ I H2~4gem™? d*, BB EHN
bgcm”? d' FAWKR—NMBEERNESEE RVWREFENRTFEERLAB. X554
WP RBEFERENE. ME X RARAAEFRRYA, 1087445 MBI B L1985 F 1 1N
20%, MTORA B3l T KREIMEWEK, R IEY R KN TR Miura  Chen,1989],
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BRUEBRMRZIED, ERTKEMRE™ S, ANTIRS T HEHKFR/IFN C BWH
N, SBEAWX C.N TRERK S BENH U XMKRESRERTREFN HE
MR XRBRKEESRERYEDNSHRPEET 7MW (Top - down effect) AT, I EY
HTRH EVHEDEL RDEN R, RAHAIERYERTEDNARBBITHIER
A BB AT RN B, AR RBREAMESREPARN ISREERDRFELTHIER
B, MRETAERNER, ERREARXMTEIRREAEERYELFT, RATHE
M SRIERATERWE, IRRENRSEKF ERBRAEEEMESRYRBERPHERR

.

AFARARLK L ZEEAE . .HEBHF,290-01-04-03; X2 H KX+ 11990E &

HAF 5 mTR R RBTRBLXRNAIIRHIRAFE TR LR N, s~ HE
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EFFECTS OF SUBSTRATE C/N RATIO ON
GROWTH OF PLANKTONIC BACTERIAL
ASSEMBLAGE AND THEIR N MINERALIZATION
IN FISH POND ECOSYSTEM

Mei Zhi - ping and Shi Zheng - feng
(Departemnt of Aquaculture, SFU, 200090)

ABSTRACT The effects of the nutritional composition of the substrate on
the bacterial growth and their N mineralization after adding organic carbon
(glucose) and organic nitrogen (glycine) to the experimental fish pond were
investigated in this paper. The study showed that the growth rate of bacterial
assemblage and their uptake of N were enhanced by enriching the water with
organic carbon. On the other hand, the growth rate of bacterial assemblage was
not significantly increased, while the N mineralization was increased by
enriching the water with organic nitrogen. The nutritional status of fish pond
water implied that the bacterial growth was limited by the content of DOC in the
substrate. The bacterial assemblage in water of the experimental fish pond acted
as a decomposer of organic nitrogen in the process of nitrogen cycling within the
fish pond ecosystem.

KEYWORDS fish pond, bacterial assemblage, dissolved organic carbon,

dissolved organic nitrogen, C/N ratio



