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Tab. 1 The amount and distribution of phosphate dissolving bacteria (PDB)
in Donghu Lake (Cell/mL)

\\\\\\~\\\\\\\\\\\352?? 1987, 1, 14 1987, 2, 14 1987, 3, 16
FE, &

Sample Amount OPB* IPB* OPB IPB OPB IPB
— K
g1 Water 450 80 9 100 1 600 9 100 900
S o MR
@ Sediant 48 000 30 000 45 000 19 500 41 000 6000
= K
Py Water 24 9 500 150 600 98
L
= U Wi
@ Sediment 135 2 000 2 500 6 500 9 000 1 000

* OPB organic phosphate dissolving bacteria (FH.EEME)

IPB inorganic phosphate dissolving bacteria CEHLBEHE)

%2 BUENERHRREEPHRSLER
Tab. 2 The proportion of PDB in the heterotrophic bacteria in Donghu Lake

a1 prgse | ansmey | comens [FUEERN ) geman | men/ sk
Date Number of Number of Number Number of Total of ]
tested strains OPB of 1PB opher PDB PDB/HB* %
1986
2o 70 0 9 5 14 20.0
1986
8,15 169 17 14 6 37 21.9
1986 :
1,17 226 17 17 14 48 21.2
ait
L 465 34 40 25 99 21.3
Pl)Bé}{B* 100 7.3 8.6 5.4 21.3
0
* HB heterotrophic bacteria (FEFE4RE)

R R REERAAR EHEN. 3MEEHERADLE SUCRBRE RS, 3HE
T &ETABEHLSRIERE.
PR EREY: BOF 15 BRARNBERES S RE L TS WTIEGE),
KRR SR R R B R RS T R B R SRR D B R
S AT HR AT e B RIT R BN ROR R R IR, R E
EE (Escherichia), B ERE (Mycobacterium), BR XK EE (Erwinia) %,
ROV R DR R T SHFRER, BT HRFRNEEAR, BBEREEELERS
SN, BAE S EHE, BEEROBRE Y. Tl Niewalak % Hawa HIBEHEIE
X, (U 10 AEKRET EE, ST HERFEE SR EE AAEEE B2
MERMSAKERES MBS, X1 MR MAENER X, BEhSAHRTY
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Tab. 3 Species composition and distribution of PDB in the water columns of Donghu Lake

1 ¥ Station I II 3% Station II III 4 Station III
AE e R | FepHBR SEEER
(Acinetobacter) (Acinetobacter) (Aeromonas)
LEFHERE KR ) B iFes &
(Achromobactier) (Flavobacterium) (Enterobacter)
PR RER R
. (Adlcaligenes) (Micrococcus) (Micrococcus)
& ERFER o5 2 B PR . DERER
E (Bacillus) (Gram negative coccus strain) (Serraiia)
il 74 S
%g (Beneckea)
3 HITE B
il (Enzerobacter)
) ia
"‘"E (ﬁ}«‘la%;%acurium)
5 B
(Psexdomonas)
HERER
(Xanthomonas)
REELRER
(Zymomonas)
] FRATEE RENFF B, REHER
g (Bacillus) (Acinetobacter) (Acinetobacter)
S SFEE SRR
s (Brevibacserium) (Bacillus)
®s HTFEE
oK (Flavobacterium)
= TERBE R
[ (Micrococcus)
5 Tt - S
S (Microbacterium)

BB BRSO EEABAHOLGE R, —BRANMEENF BREEEEN,
B, T AT E R R AR R RN E 2R, %A FHOx %o

F3HBEP 1 LB NBERMAR S TEMIL I BEESEE, 1HTE
KBE R EREARRM RN R SR, R R, RN bR 1, 11, 11 35
W ERRT A RSE R MR EE S EHIE L s LR, I3 b FRAR S, B
FFREB R BLAE 1, 101 35 - ke, |

T 3% 07K R VR P A B R B AR AR 2 o MK R RS, b FARhE L
I L E ARSI S AN 11 ANE R R ik T2 B8 th LR B Mok RE R B L
43 0 BA 24 R R 2622 B B AT BS D, AR R U R AR o

WS S 66 MR B0 4 2S MO Ar R IR P 25 BRRAOICER | ) b{IJ%E?FﬁiHEPB’JbT:
WK, HREILERN SR SPIRS, SRS 39.4%; HOREIRK
2,4 152%, HEMENERET LFBo '

¥ 66 BRBBANEAT AL, Hrh A NUBARER 27 #%, D PIET F AT EIE. HOREE. R
FER. EORFEE. INEREE 5 ABRBHRREE, SRmEkaike 40.9%; T
A 23 %, SUBETERTUE AT HE R EE. T EE. SEREE,
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Tab. 4 - The dominant species of PDB and their function in dissolving phosphate
in Donghu Lake .

008 Eosme | Angme [0l &it |sREE &
Name of Genus 1PB OPB OP-IPR Total ) Bk %

FRrEE
(Bacillus) 10 13 3 26 39.4
HHRER
(Micrococcus) 7 3 10 15.2
N .
(Acinerobacier) 2 3 5 7.6
FRITHER .
(4lcaligenes) 1 2 3 4.5
BHER
(Enzerobacter) 2 1 3 4.5
EHERE
(Flavobacrerium) 2 1 3 4.5
REEAKIE R .
(Zymomonas) 3 3 4,5
SEREE
(deromonas) 2 2 3.0
WERKHER '
(Serrazia) 2 2 3.0
BEARER
(Pseudomonas) 1 1 1.5
HERERE .
(Xanthomonas) 1 1 1.5
LafER
(Achromoabacter) 1 1 1.5
GREE
(Brevibacterium) 1 1 1.5
WREE
(Microbacterium) 1 1 1.5
AR
(Beneckea) 1 1 1.5
wE PR
(Gram-positive bacterium) 1
22 R A AT B )
(Gram-negative bacterium) 1
R AERER
(Gram-negative coccus) 1 : 3 4.5

A

Totsi 4f PDB 23 277 16 66
HJ BB/ R B A B BB % 34.8 40.9 24.2 100

ENEE EARER.ETEE. BTEE o NMER 1 Sk EZ KRB B, SR Erk =
By 34.8% AR ZE — B8k, 8 XA LB THLBL S s iRIERE HIAD
CAIRET s AMRE: FRFERE.MRER BITER. BHER. R EE. 28
HiEE D ERER.ERRERE, SRR BB 24.2% G& 4o

(2) FiNAEER. . AREAKS5KAHXR

ERMAEKE, BARLTRENRRMEAR LHARAEHENESR CGR 1, 3,
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Tab. 5 Comparison of water quality, phosphoric compounds concentration and amount
of PDB in Station I and II (1987, 1—3)

REEEM Date 1987, 1, 14 1987, 2, 14 1987, 3, 16

R . I 1 I - I

Sampling station -

g‘ffm (mi 2.15 3.80 2.45 | 3.90 2.50 3.95
ﬁﬁpemure ) 7.8 6.6 | 12.0 2| 9.8
%iﬂfpmncy (om) 60 100 50 100 40 120
fﬁﬁg 7.83 5.6 8.00 8.20 7.95 8.18
B oxygen (me/L) | 4.50 | 10.87 8.29 5.76 9.33 5.83
gﬁfﬁi%,‘)  9.69 5.05 4.40 3.59 4.63 2.97
:Igozﬁﬁig?issolved nitrogen (mg/1) 6.44 1.50 4.88 1.31 / ‘1'33
Igﬁﬁfosphm— (mg/L) 0.351 o | 0.094 0 0.164 0
0.23 0.072 | 0.2%6 | 0.062 | 0.273 | 0.050

AALF
Organic phosphorus (mg/L)

5y
Total phosphorus (mg/L) 0.583 0.072 0.330 0.062 0.437 0.050

LU SR ZH :

17“ Total phosphorus 8.1 . 1.0 5.3 1.0 8.7 1.0
BHENE

PDB (cells/ L) 530 33 10,700 650 10,000 698
LI ph@mERE st

I;H PDB 16 1.0 16.5 1.0 14.3 1.0

Wz 5 P, 1 i FARENSESRST Uik 1 HEMEEX U 35387
&%, BMEEEDY I BhEY 14—16 £%; 1 A VLB B0 1 3500 3.2—5.5 &, B LA S
BEH 58y 15—18 5, TAA NN, WaMAKh ENMRER, IHENHSEE
0.094—0.351 mg/L i H, FENLBEEBEECER [ #5040 I3k 9—11 B CR Lo BIERMIG
FALE S BRSPS B e T WA, bSO H S E, BEET
MR L BKFELETIEILERFGE Do ULERBAREXREHRSESHAERE Y
[t 5 8 56 REVEIR, F OGB4 B A B 9 AR B R BL & R 43 R AR B 72, 44
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POPULATION STRUCTURE OF THE PHOSPHATE
DISSOLVING BACTERIA IN DONGHU
LAKE, WUHAN

Li Qinsheng and Hua Li
(Institute of Hydrobiology, Academias Sinica, Wuhan)

Abstract

The population structure of the phosphate dissolving bacteria (PDB) in the Donghu Lake
was studied.

66 PDB strains, including 27 strains of organic phosphate dissolving bacteria (OPB), 23
strains of inorganic phosphate dissolving bacteria (IPB) and 16 strains with both functions,
were isolated from Stations I, 1I, and IIl of the Donghu Lake. According to their morpho-
logical, physiological and biochemcal properties, they should belong to 15 bacterial genera, na-
mely: Bacillus, Micrococcus, Aerorﬁanu:, Achromobacter, Acinetobacter, Alcaligenes, Brevibac-
terium, Beneckea, Enterobacter, Flavobacterium, Microbacterium, Pseudomonas, Serratia. Xan-
thomonas, and Zymomonas, apart from 3 unidentified strains.

The species composition of PDB in the 3 sampling stations was quite different. 11 genera
were isolated from Station I, 8 genera from Station IlI, and only 3 genera were found from Sta-
tion II. Bacillus and Micrococcus are the dominant genera of PDB in this lake.

The amount, species composition and distribution of PDB vary with the degree of pollu-
tion and' the content of phosphate compounds in the water column and the bottom deposit. There
are much more PDB in sediments than in water columns The polluted Station I contains mcre
PDB. In most cases the number of OPB overrun that of IPB.

Key weords Phosphate dissolving bacteria, Phosphorus cycling, Bacterial ~population

|
b

structure, Microbial ecology



