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THE ECOLOGICAL DISTRIBUTIONS OF BACTERIA AND
ALGAE IN THE STIMULATING WETLAND SYSTEM

Chen Bogian Yin Chengqging
{SKLEAC \Research Center for Eco-emuronmenial Sciences Chinese Academy of Sciences, Beifing « 100085 «China }

Abstract With a stimulated wetland system. the ecological distributions and species
changes of bacteria and algae in the different treatment blocks were studied. The species
and numbers of bacteria and algae changed according to the concentration decline of pollu-
tants. In the different treatment blocks. the bacteria species of the biofilms and algae
changed from pollution-tolerant ones to more diverse species. It was found that that algae
were good biological indicators of water quality. The Margalef diversity index increased
gradually along the treatment system. It was 0. 38 in the 1st block,0. 60 in the 2nd,0. 6% in
the 3rd and 0. 87 in the 4th. The denitrification rate in the Znd block was the highest a-
mong the four blocks and it was the highest in the depth of 2cm along the soil profile,
while the rate was the lowest in the 4th block,
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HEHRLD AT B RT R E N 3m, 8K 12m. FH L B E 10cm . A #3552 EH 4 500mi.
7K iR 2em, £ BT i [a] 5 24h .,

BAUE TG KSH. 8 M 274mg/1. . BB¥154mg /L. TOC 1018mg/L, 157K B i Wi % 85 R B 49, e MR
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Table 1 The pollutant concentrations at the different block ontlets of the simnlation system

=54 BREHE BT W WIMATT W4T
Pollutant Row water 1st 2nd 3rd 4th
TOC 1018 772 496 393 290
BETNY 274 177 162 98 B4
BB(TP) 154 93,2 81.8 76. 8 54. B

¥ RMERHIREMRRRTSA S REHNED BT L 10D /mD)
Table 2 The popultion distribution of bacteria and algae in the simulation treatment blocks

AP () 1P TTlst H2H R nd A3 IT3d 4 T04th
Time mye LB Bl B il LS £l K
2 76 4.2 15 1.2 10 1.3 1.1 0. 52
3 310 5.4 23 1.5 35 1.4 3.6 0. 34
8 110 32 11 1.8 15 L7 1.9 0. 22
12 84 2.8 1u 1.3 12 1.2 1.3 0. 18
14 200 1.9 13 L2 14 1.3 1.7 0. 14
19 330 1.4 5 Lo 6 o8 2.7 0. 12
28 100 1.2 135 0.9 12 0.8 1.3 0-19

TBacteria 2 Algee

BRHOKET KEEMAFHEE BB NS AMESREMENRL T ke FHERGT
WL T RE B A T H OB A B T 1SR4 ik T8 T e -5 S04 8 3 K F 89 B RGBT 4l 0
. 30 4:iD 2N
1.3 WHERFAEOAE SHEETH FHREFENEBEHNEREES, 282 REMTFHITH
ERENEEEERE R HRSR AL Rem FBHEUTHHARFHTARY LR IMUEEHNE
BEBENEER2 1~2 8mg/L .t M2em B U THEBENEE H0. 1~ 0. 2mg/L, 5em HELLF 4haY
FRERE AT FRANEEEREEWMETERRENER BBRAKEN T LSBT HRREEFAR
RENHHEELERD,

¥ HERNERSETHTFEAHER< 100 /mD
Table 3 The population of aerobic heterotrophic bacteria In the simulation blocks

— WIEIT 1se 25T 2nd BIPIT Ird 48T 4th
Teme el 2cm kel Zcm = Zem ol Zcm
Surface Surface Surface Surface
2 52 7 10. 4 0.4 B.2 0.5 0.1% 0. 6
3 272 & 18. 6 0.5 213 0.6 3.14 0. 05
-} 98 3 10, 2 0.6 12.9 Q.7 1-14 0. 0§
12 6d 3 13.5 0.5 13.% 0.7 1. 14 Q. 08
14 216 4 12. 4 0.7 13.1 0.8 1.21 0. 06
19 32y 5 23.2 0.7 24.2 0.6 2.12 Q. 04
23 101 § 13.3 [O 10.4 0.7 1.1% 0.0k
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Margalef £ N 4 HEFITRELWENATFNNEE SN, CREEVE MR Y Kk
BRRERKEECER W SRR J GR T R KA. R LR A(TIRER
i LA B 2SI B I8 TR T 79 B0 MR R (B H S0 K DR A 3 4 B3 o A0 90 i WD) (D ot B Lo G T R
BT AR S LIS e A YU S SRR RO S E R MR R R T B R Y
FHEMIEE K RIF SR S E A B E L BN HF Margalel £ HERECE L v AR
BEBMETEFHRRZHNL D=d,+d: . L ds I W Margalel 358, B2 Margalel 5%, %4
AT & B ST E R HOE RN .

F¥4 FABERASHEHERERL
Table 4 The Margalef diversity index of bacteria and algae changes in different blocks
RFE ST T 3 H Bacteria B2 Algae EHAEIEEL Diversity mdex J¢(5—1)/InN
Blocks 4 Specie $ & No. e Specie & MNo. v s D=dy+d;
1 6 3. 27 10% B 4, Fx10° 0. 38 0.83 1.21

L 7 2.32% 10t 11 1.8~ 108 D. Bl 1.33 1. 93
1 B 2. 42104 13 1. 7> 10° Q. 69 1.41 2. 60
v 8 314 - 107 14 0. 3104 0. &7 2.09 2. 96

FHEEN SR TR . FIE <2< /BT AT KRR T,
EERKEMERDEEEGR T EAFA T SRR ETE MEMREN D TR S
KUBEFA#S BASKTHEFRYRTRIRTREDEEMHE S EEEREFN TRESTESL
Rt M8 £ F IR AN KRR MR RS A T R &

Rk maAnEEEs R 18 cF. EYEHTEIRSENRBNEFRERAMREL
EMATEEREEMNRANEE. G ENRBRRERT RS IR CHR S ER . HEREXN
BB BIBA TS RRREHL A EARANAERE N RETHED R CELRRESTRY
TEEEEENKERA . BESEYRENHR. ER M BB AT HEHE AR E AN HALEE
(MR ES) . g TR TG Ry ™E AHE X E R BER LN L, 2 L5 e, i
ITHHRARE - BEEFLERAHNR. KRR E . REMBE TR AREHLEHN. F LR T FHE%.
MHBITHEFREL- TR HERSES,

AERLATLREATESKLEABRPR HEYHAFAFEE TN . CRBEFRAERETL
HEES KPR TS TR0,

2.5 TamELE
R HERRMOREAELE . UNELERE T8 NOIEE Y No i B 44 30,
NO; —=NQO; —=X0 —N.0 —=N,

M EgEmt#a ARkl LR IR T SRR LR E AR,

ERGEELEAT D IHEEEFIATARK F2ATLAER R REAOR N, S0 ECHE
WHEER LA ENCNEHLEER FUETEEAETAMNTRHADET . SRS TP O EHML
FiE2em L BB (RO STERATPHITREFHLETH SR BNO H#TRE . &RV . BIHTP. 7
W12, 4meg/g. 11, Bmg/g. 8. 2mg /g B2 BT T Sy M K11, 8me/g.10. Smg/g. 7. bmg/g BIB L. H)
#9710, 8mg/g.10. 3Img/g. 8- Img/g; FARITTH, SB[ H10. 9mg/g. 9. 6mg/g. 7. 9mg/g. Wl B RFH L W%
B 2em LAY -0 NO S BRME R HHLETNT -Sem LA FREE. AR EHEICn M5em &HT
e HE RS PR ERTENE. BRI AREANO S EBHR AW ARETESREEMA
B.RtEZS MRS om 28 NOTSBET2em b BATHEBEESEEMR T2em . HEH
THASETEAENEK BEEIOEWHAENENFERANG SE.MAERRESRENH.
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Table 5 The genus of aerobic heteroirophic bacteria and algee in different blocks
of the simulation system

1R Tlst et end 3P TLird 43 T 4th
EBRT Zem EBET Zem HED Zem =R Zem
BERIMR Psewudomonas H + H + m T m
RE LMW Escherichia H + + +
REWR Flavobacterivm + + +
BREMR Bacillus H Ht
S+ WM Agrobacterinm H H
BIEMR Micrococcus + + H
WA R Acomenus + H H H
WM Aerobacterium + +
P MM Microbacitlus H +
ﬁﬂﬁﬂ Streprococcus + + +
LR Ackromobacter H H +
ERW Microcystis Hit H + +
VW Eucapsis +
¥ W Merismopedia H + +
PN W Anabaena + + + +
K2 W Tribonema + +H
E-Hi M Tatellaria + +
WM Melosira + o m
% /5 % Diatoma + +
BN Amphora + +
W Navicuta H i
W Pinnularia + H i
K Gymnodinfum + + +
R Cryptomonas + + +
P Eugiena + +
KW Chiamydomonas + +H + +
XMW Pleodiring +
W Oedogonenm + +H + +
# A W Closterinm +
DSurface
¥ —HIRMRHLECD
Table 6 One week denitrification rate{’{) in wetland sofl
B X Temperature 1A TIst 28 5T20d 3BT ard 48T 4th
(T #2E? Zem fem EET  2em Sem FET  Zem Sem #FEP  Zem Sem
10 T 23 11 21 31 15 5 27 9 4 21 10
20 18 42 25 29 55 24 11 41 18 14 36 16
30 iz 68 34 22 64 31 31 34 23 z21 45 19
(DSurlace

LI -1

11 REERASD, AEAEROIEAFLETL, BARORBENFRRT B8R 55 L.
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