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Bacteria ecology in planting-culturing system. HUANG Fenglian!, XIA Beicheng', DAI Xin?, CHEN Guizhu!
('School of Environment Science and Engineering, Zhongshan University, Guangzhou 510275, China;
2 Institute of Microbe Research, Chinese Academy of Sciences, Beijing 100081, China ). -Chin.J. Appl. Ecol .,

2004,15(6) : 1030~ 1034.

_ Planting-culturing system in inter-tidal zone is a new type eco-culturing model. The survey on bacteria biomass
and water quality in the designed planting-culturing system in inter-tidal zone showed that the mangrove planted
in the system improved water quality and made water quality to II ~ [l] type, better than the IV and V type in
the control pond. Designed ponds made heterotrophic bacteria, vibrio, phosphorus bacteria and enzyme- producing
bacteria populations 1~ 2 order lower than the control pond without mongrove planting. Correlation analyses with
CORREL software showed that the biomass of these bacteria was positively related with the nitrogen and phos-
phorus contents in water of the system, and the correlation coefficient for heterogeneous bacteria and vibrio was
up to 0. 9205. Heterotrophic bacteria and vibrio could be used as the water-quality monitoring organisms.

Key words Plant-culture system, Mangrove, Bacteria ecology.
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Fig. 1 Quantity distribution of bacteria-heterotrophic(a) and bacteria-
marine(b) in designed ponds(1~10) in plant-culture system.
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Fig.2 Quantity distribution of vitro in plant-culture system and in com-
parison with other bacteria.

1)# ¥ ¥ Bacteria-marine; 2) 5 7= B Bacteria-heterotrophic; 3) ¥ 8
Vibiro.
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Fig.3 Quantity distribution of nitrifying bacteria{a, b) and denitrifying bacteria(c).
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Fig.4 Quantity distribution of greasease-bacteria{a), proteinase-bacteria(b), starchase-bacteria{c) in plant-culture system.
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Fig.5 Distribution of greasease-bacteria(a), proteinase-bacteria{b}, star-
chase-bacteria(c) in each designed-ponds in plant-culture system.
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Table 1 Determined result of physico-chemical factors about water
quality in plant-culture system(pg-L"")

wEg T pH  NH/-N NO/-N NMsy-N TN PRE-P
Ponds  (T)

1 1960  $.15  29.50 2532 27255 321.31  2.60
2 2002 .77 2820  4LIS  3R2LY 39125 545
3 2028 7.74 53.05  42.53 41522 510.80 1.2
4 2097 8.06 2573 35.63 31460 375.96  10.83
5 2045  7.59  41.05  8.08  229.68 278.81  3.67
6 20.79 7.69 31.48 21.12 224.10 276.70 8.13
7 2010 8.6  22.55  58.85  297.90 379.30  19.53
8 2036 7.65  45.88  43.37 26240 35165  5.03
9 2070 7.8 18.23 2325 161.42 20290 6.6
10 20.57  8.03  78.80  207.85  962.95  [246.60  90.45
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Fig. 6 Relation of bacteria-heterotrophic(a) and vitro(b) with nitrogen
(c) and phosphorus(d).
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Fig.7 Relation of biomass of phosphorus bacteria with quantity of phos-
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Fig.8 Relation of biomass of enzymes bacteria with nitrogen and phos-
phorus.

a) & F1 88 Proteinase bacteria: b) J§ Bi ¥ Greasease bacteria: o) 1€ ¥} B
Starchase bacteria; d) T-N:e)POj.

FEemdh . WHH ML 40 1 S 1L 4 & I 3K
BERCSKEFERY S EAMCERUE. EE

B RS, REBCREE W] Bt ik Sh T A, T
HARR 428 (54508 i 30 76 B 1R K, 15 B R 3 A 3%
FKIRAEHE 2 ERMEEAEN KREE, K
BKEFHHBRESES.

4 1t it

MERTE-REARE MM FERR,
REASKANYRBEIIMERR S, B3 7KK, X
SAEREMETHEE NMERESHHANEN. BR
FRL- R R G OR B R BRBEK, LK B A
b5 B (BTG DAk B KB, KFELTFN
~VREZE VR L R, & KRS R84 MK
ARG, kR B RCR] B (MR T iR
T bt 4, B REOE KT E FRESERAT
BEEMEKKRE), KEF=ZR . BBRLESREHFT
RE, M EIR B ERRR, KREB T ~ MR, HAF
HOWMKHFEES AR A B EABKRLR
R X R R RAMRE KRR TR
SERE.

HE AN HEBRESKEFHERSRERET
MEXR EFHAZET, TEINAHRSTENEY
i S MK R BRI E R R AR REN R
BHRABFFEEE 10° cell - ml™!, H&#E 52Kk
FHBEHE 102 ~10% cell-ml™!, FEFHAE 103~
10 cell-m1 ™1, 3 777K 38, 10*~ 10° cell- ml ™!, K
7KK 10° cell - ml " 'BA b APPSR ARFE I WA
SRR TESE(2.1%10° cell- ml" D AAF EEFRE,
T ML AR RAT A £4(3.8~9.5%107 cell-
ml™ ') BB B LK R E B SR L. X R B 0 LR AR
R KAk R A 5 e, KRS A) NLP & LS
ERMEAR, ATME T HEAHKEER.

A 5% B AN [6] HG ) o 4 T PR R B 7R 50 B TR
B RN A, BRE W R E R R AR A8
BERMSALHENE, R BAHEELRAER
BERY, RHMELGARRMOERERAEE. X
MARMEBREFENENME-ZE RSN RE
AHITHERANH R G BME L. FEHEAE SKE&
MABMSEAFEHX KR, RUXLHAMAE
KK ERERARBERAET A BEEN
ABBHANEEREYZ — SURKEREAER
AE S R E LR 2 —(20]

MR- FEARLETEY KR FREN
HALTER . PR T Y (LR B AL oh, LR FF RS
ML e R S B R LAE, AIREY . EY


http://www.cqvip.com

1034 N A A&

A
P i

¥ IR 15

U A A, B SR AR SRR IR, AT K08 B 3 b
FHELSHREURETNE.

Hi¥ FluXkEEGREREEERET RAEHEELTEXN
B, 2 RRAH

#3530k

1 Chen J-Z(BER ), Jian J-C(TTLH ), Hu G-D(FE ). 2002.
Study of using microbacteria to improve the water environment of
aquaculture. ] Zhanjiang Ocean Univ (FETL M ¥ X FZ ), 22
(4) :33~36(in Chinese)

2 Chen S-T(BFKL), Su G-C(HER), Du QHALKLL), et al.
1996. Aquatic envircnmental characterstics of shrimp culture in
daguanban reclamation area during 1993 and 1994. Mar Sci Bull
(3 ¥5E3R), 15(1) :91 ~96(in Chinese)

3 Deng X-G(RBES), Tang Y(BF *8).2001. Selection and deter-
mination of some Photosynthetic Bacteria (PSB) applied to refine
sewage. J Sichuan Normal Univ (Nat Sci) ()N IBEXZEZEH]
(HAHBENT)), 22(1)84 ~88(in Chinese)

4 Fang Z-.S(F &), Yang SY(HEZ), Jiang HQULEE), &
al .2002. Changes of main environmental factors of composite cul-
ture system in Longhaixibian. J Xiamen Univ(Nat Sci) (HTXK%
4R (HRFHEM) ), 41(3) :349~353(in Chinese)

5 GuoP(¥® ¥),Xu M-M(353%3).1994. The bacterial variation
in the water environment of cultured prawn pond. Ocean Limno
Sci (M ¥ 5 MR ), 25(6) :625~629(in Chinese)

6 HaiJ(#® &h).1997. Aquaculture & environment in east-south A-
sia. Adv Environ Sci (3% 23 &), (5):17~19(in Chinese)

7 JiX-L(¢HF M), Lin X-T(H/P ), Xu Z-NGFBE). 2000.
Mechanism of mari culture self-pollution and its effects on environ-
ment. Mar Environ Sci (B ¥EHBBI2E), 19(4) 166 ~ 71 (in Chi-
nese)

8 Jia J-S(B{H =). 2000. Present state/question and prospect of
aquaculture in new era. Chin Fish Econ Res (‘R E BV R FH ),
(4):12~17(in Chinese)

9 Jiang X-Y(EH M), Wang L-Q( EFA® ), Chen M-K(FFE ).
1994 . The measurements of bacterioplankton growth rate and its
seasonal variation. ] Shanghai Fisk Univ( L KPR Z%M), 6
(4) :258~262(in Chinese)

10 Li CY(ZEHFM), Yang Y-L(BHKR), Mou X-Y(EBRE), et al .

11

12

13

14

15

16

17

18

19

20

2000 . Bacteria ecology of alagoon-yuehu inlet, rongcheng bay, Chi-
na. Acta Qingdao Univ(Nat Sci) (H & X FZH(HRBEM)),
13(1) :67 ~71(in Chinese)

LiHR(FLR), Yu Y(®  B),LiY(ZF #), et al. 2001. Se-
lection and identification of marine probiotics. H- Tech Commun (&
FAREM), (9):18 ~22(in Chinese)

Li QF(ZE#* ), Qu K-M(MFZH), Xin F-Y(E#TE ), et al .
2001 . Isolation and selection of functional bacteria for bicremedia-
tion of shrimp culture environment. Chin J Appl Environ Biol (R
53R EW#4),7(3):281 ~285(in Chinese)

Li Q- F(ZEKF), Yuan Y-X(EH %) . 2000. Outlook for bioreme-
diation researches on marine aquacultural environment. J Fish Sci
China (FEKE#E),7(2):90~92(in Chinese)

Lin R-G(# % ).2001. Effect of aquacultural environment on the
shrimp growth and the pathogen transmission. Mar Sci (38 # &
%),25(7) : 11~ 14(in Chinese)

Luo L(¥ ), Shu T-F(FE K), Wen Y-M(IBH %) . 2002.
Effects of aquaculture on coastal ecological environment. Acta Fish
Sci (KP=EH5),21(3):28~30(in Chinese)

Qiu H-D(E £ #%), Chen Z-W (FE B f5), Yuan ZG(REH).
2003 . Antagonistic action of salt-resistant Rhodospirillaceae bacte-
ria on aquacultural pathogens. J Fish China (K %4), 27(1):69
~74(in Chinese)

Qu K-M(H#17E8), Li B-S(ZE$1) .2000. A review on ecological
environment of shrimp culture. Mar Fisk Res (M ¥KEW ), 21
(3) :67~71(in Chinese)

Qu K-M(H1Z #), Li Q-F(ZE#KFF), Chen B-J(BRE ), 2000.
Antificial regulation and features of the ecological environment of
shrimp pond. J Ocea Huanghai-Bohai Seas(E )81 ¥), 18(3):
72 ~80(in Chinese)

Wang J-L( EZK ¥). 1986. Environmental Microbe Experiment.
Beijing : China High Education Press. (in Chinese)

Zhang J-C(3kD13%F), Yuan D-Y(BEH ), Yi Q( B F).2000.
The study of bacteria in Spirulina culture pools of Chenghai in Yun-
nan.J Yunnan Univ(Nat Sci) Z B KZE 2 M (A RBER), 22
(6):465~467(in Chinese)

fEERNT ARAE, &,1970 Fi 4, B, BETRA, £
BEAIRMAE S EMEW R, KRILX 10 K. Tel:
020-84039097 ; E-mail : 2hfl@163.. com



http://www.cqvip.com

