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Tab. 1 Comparison of the numbers and morphological properties of heterotrophic bacte-
rial communities at Stations I,IL,II in the Donghu Lake and in the groundwater

CHERRIR Zi{# Donghu Lake T ok
Sample Sonrce 1 I 11 ‘Groundwater

Number of heterotrophic 5.8%X 103 4.8%10° 1.5%10% 3.1%X10%
bacteria (cfu/ml)
B B R AL
Number of strains examined 64 35 50 40
RE%
Cocci 28. 67.3 28.1 27.0
%
Rods 72. 32.7 71.9 73.0
5 22 B B T ML BT 96
Gram-positive strains ’0. 56.4 66.0 15.0
R EREEER%
Gram-negative strains 43. 40.0 30.0 85.0
BEXRREREAK% ; .
Gram variable strains 6. 3.6 4.0 RA
% —
Spore bacteria 79. 43.6 64.0 SR
LHEREK%
Non-spore bacteria 20. 56.4 36.0 100.0
TERREKR% ‘
Coloured strains 29. 43.6 24.0 80.5

* %% (Colony form unit)
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Tab. 2 Comparison of the diversity of the four heterotrophic bacterial communities
from Donghu Lake and ground water by cluster analysis

oM A K Donghu Lake . T Ak
Similarity value (S) station 1 11 11 Ground water
SEHE Max S value 0.89 0.92 0.92 0.92
BEARLUE Min S value 0.63 0.65 0.64 0.70
#% Number of clusters 46 31 27 21
S=10.80
£ FEETEI Diversity index 5.19 3.82 4.29 3.69
T i Number of clusters 27 25 21 12
§=0.78 :
SRk e Diversity index 5.37 3.27 3.83 2.55
e Number of clusters 27 13 10 8
§$=10.75
S Fe% Diversity index 3.5 1.65 1.43 1.15
#: % Number of clusters 7 3 3 1
$=0.70 0.69 0.35 0.30 0

LRep: % Diversity index
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Tab. 3 Comparison of the physiological activity of the four heterotrophic bacterial
communities from Donghu Lake and ground water (positive reaction%)

RmE il  Donghu  Lake HF K
Substrates and reaction station I IL Il groundwater

H 4 Cellulose® 4.7 R 20 A s
JLTHE Chitin® 4.7 ko Fidd 8.1
#ky Starch® 40.6 38.2 30.0 16.2
IRl Lecithin® 9.3 10.9 20.0 18.9
Hil Gelatin® 82.8 81.8 74.0 37.8
% Casein® 70.3 67.3 50.0 35.1
%% Inulin@ 3.7 3.4 2.4 ]
FEE MBI KEE Arginin dihydrolase® 98.1 94.8 100.0 83.8
TR B %8 Lysine decarboxylase® 98.1 96.6 97.6 83.8
B R B % E Ornithine decarboxylase® 98.1 100.0 100.0 43.2
KREBPEE Phenylalanine deaminase® 5.6 R 2.4 16.2
fREg Urease® 18.8 12.7 38.0 67.6
HEgHER NO3->NO2@ 67.2 74.5 58.0 100.0
~E(BEEK) NH3 production® 75.0 65.5 66.0 100.0
B Glucose® 100.0 100.0 98.0 29.7
F. 5 Lactose® 23.4 20.0 32.0 K d
EER Maltose® 46.9 45.4 50.0 40.5
AKEE Xylose® 81.5 87.9 95.1 89.2
BIHL1% Arabinose® ‘ 11.1 10.3 12.2 37.8
HEEFE Mannose® 87.0 89.7 87.8 37.8
B Sucrose® 79.6 98.3 87.8 27.0
HFHE Galactose® ‘ 77.8 86.2 92.7 16.2
#HERE Trehalose® 83.3 91.4 87.8 29.7
H#%E Mannitol® 77.8 89.7 80.5 13.5
4 %% Cellobiose® 77.8 86.2 80.5 5.4
FETJE Melibiose® 75.9 81.0 87.8 ENodi
IHE Sorbitol® 74.0 70.7 78.0 Fie
KFE Salicin® 75.9 84.5 90.2 16.2
HE [nositol®@ Rk 1.7 2.4 K
B Fructose® 85.2 91.4 75.6 24.3
=55 Melezitose® 1.9 8.6 FEBW KW
¥AZHE Turanose® 14.8 13.8 24.4 R
& T8 Raifinose® 74.0 79.3 80.5 Fid
B2 Rhamnose® 5.6 6.9 12.2 Sk
T FE Galactitol® 64.8 63.8 61.0 R
g Adonitol® 1.9 3.4 4.8 REEH
BB Citrate® 56.3 49.1 48.0 78.4
#iH CaPO,® 15.6 5.5 14.0 SR
R Malonate@® 67.2 83.6 64.0 2.7
3 Esculin® 79.7 89.1 78.0 94.6
H,S =4 H,S production 82.8 87.3 82.0 8.1
Tt Indole : 14.1 10.9 2.0 21.6
vV.P 59.4 72.7 56.0 2.7

: @ £RY polymeric substrates & (LY nitrogen compounds @ IFLEY non-polymeric su-

bstrates
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Tab. 4 Comparison of substrate utilization indices of
hacterial communities (data in percentage)

the

different heterotrophic

=951kl ¥ Donghu Lake HWF 7K

Substrates I 11 1t Groundwater
%5 Polymeric substrates@ 30.87 28.80 25.49 16.59
JE£ 4 Non-polymer substrates@ 56.36 60.18 59.53 20.41
#{r#¥ Nitrogen compounds® 65.84 63.44 " 66.00 70.66

E: ORORF: 3 HE
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Tab. 6 Distribution of the total physiological activity of the strains in different
heterotrophic bacterial communities (%)

B R AEEE K FE% R Lok | R#S I os | ¥ oh HFK R ERK | RETEK

Total physiological Donghu Donghu Donghu Ground- Upperlayer|Underlayer

activity of strains Lake I Lake II Lake III water Water D.L* Water D.L*
<20 R R e 30.55 e i) R
20—29 14.06 9.09 14.00 44.44 9.30 15.66
30—39 14.06 27.27 18.00 8.33 20.93 18.07
40—49 45.31 41.82 42.00 11.11 44.19 42.19
50—59 21.88 21.62 26.00 5.55 24.42 21.69
60—65 4.69 SRR P o S 1.20 2.41

* D.L. = Donghu Lake

R7T FAERRAEBREREREINKRTFOILE
Tab. 7 Comparison of the total physiological activity among different
heterotrophic bacterial communities

%3 Donghu Lake Wk
#5478  Station
I I1 111 Groundwater

RIFi5T) %18 2198.7 2270.5 2247.7 1161.8
Accumulative Total
RWTE N i
No. of tests
FHEAKFED . 53.63 55.38 54.82 28.43
Average physiological activity
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COMPARATIVE STUDY ON COMMUNITY STRUCTURE AND
PHYSIOLOGICAL CHARACTERISTICS OF HETEROTROPHIC
BACTERIA IN THE DONGHU LAKE AND THE
GROUND WATER

Li Qinsheng, Cai Qinghua, Hong Kui and Liu Jiankang
(Instirnre of Hydrobiology, Academin Simica. Wauhan 430072)

Abstract

Community structure and physiological characteristics of heterotropic pacteria at three sta-
tions in the Donghu Lake and a deep well water were studied. Bacteria were isolated ran-
domly on nutrient agar, and each sirain was characterized in  morphological, physiological
properties and substrate utilization capabilities. Based on 113 features for each strain and their
similarity degrees, cluster analysis and diversity index (Shannon-Weaver index) were used for
describing structure and heterogeneity of the communiries. The physiological activity levels
and the substrate utilization patterns of the four heterotrophic bacterial communities were com-
pared. The results indicated that the communi ies in the lake water differ from those in
the ground water in several ways:

1. The lake water and the ground water communities differed in their quatitative and
quantitative morphotype composition. Gram-negative, non-spered and coloured strains were pre-
-«dominant groups in the ground water; more Giam-positive bacteria and the strains were obser-
ved 1in the lake water with fewer pigments.

"2. Diversity index value of the heterotrophic bacterial community was ranked in the or-
der Donghu Lake Station 1> Station II>Statio 111> ground water community.

3. The toral activity of strains and single and total activity of community were lower in
ground water than in lake water; in the lake th re was no significant difference among three
stations.

4. The substrate utilization patterns were different between the lake and the ground water
communities. But the three communities in the Jonghu Lake were hardly distinguishable from

-each other in the pattern of substrate utilization.

Key words Heterotrophic bacteria, C mmunity structure, Physiological activity cha-

racteristics



