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Seasonal succession characteristics and influencing factors of
bacterial community attached to aquatic plants in reservoir plant pond

ZHU Liang" >, TAN Yue’, CHEN Lin’, ZHAO Shang’, LONG Yiqing’, YANG Zhibo’, LIU Chang’
(1. Key Laboratory of Integrated Regulation and Resources Development of Shallow Lakes ,
Hohai University, Nanjing 210098, China;
2. College of Environment, Hohai University, Nanjing 210098, China)

Abstract; Three aquatic plants, Foxtail algae, Hyacinth and Water lily, were collected from natural wetlands, and
the bacterial community attached to the surface of each plant was analyzed by the high-throughput sequencing. The
seasonal succession of bacterial community structure was explored, and the influence of environmental factors on the
change of community was also analyzed. The results show that: (a) Cyanobacteria, Proteobacteria, Bacteroidetes
and Actinobacteria were the main bacteria adhering to these aquatic plants. The community structure of bacteria
adhering to the surface of the three aquatic plants was similar at the phylum level, while the abundance and
succession characteristics were different at the generic level, which are mainly related to the plant stem and leaf
area, the plant secretion and the photosynthetic intensity. (b) At the generic level, the seasonal succession of
bacterial community attached to three aquatic plants is a spontaneous process with a certain direction, which is not
limited by the external single factor and is the affected result of host plant and external water environment. (c)
Through the cluster analysis, it was found that the effect of environmental change on the community structure of

attached bacteria was higher than that of plant species. CCA analysis of environmental factors showed that
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temperature, pH and TN were the main factors affecting the succession of attached bacterial community of aquatic

plants.

Key words: attached bacterial community; seasonal succession; hydrophyte; environmental factors; cluster

analysis; CCA
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DR 3 KR SE RS 3 Rk AME Y MBS 42 . KRR RIS AR R 4 B R BT K XY 3 ANk A
Yook RAEWIE] N 2017 4F 4 A (FZ) 7 A (EZ) (11 H(BkF) 2018 4F 1 H (&%),
1.2 KERHME

D7 7K BT 48 b A 46 K AR 9 IR B8 T pH B W A 4 (DO) L VAL (TN) | BBl (TP) | 5 i 1R #6462
(CODy, ) o 3 MIKAAEDIEK AN RAE SR AR 1,

HRAE e 1 AN ) Z745 25 M 0 8 (%) A S8R AT, T 45 HE R IS AL 400 39 PR S T] A 305 280 K A AL 65 G 30 1) 1)
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Table 1 Water environmental parameters of the investigated ponds

e o p(TN)/ p(TP)/ p(CODy, )/ p(DO)/
T KEE S i (mg- L) (mg- L) (mg- 1) (mg- 1) pH T/C
15 0.274 0.034 4.421 7.49 7.30 18.8
B 25 0.248 0.035 4.198 7.31 7.39 18.8
35 0.258 0.036 3.946 6. 85 7.36 18.8
15 0.732 0. 037 5.295 3.28 7.49 28.4
RS 2% 0.776 0. 036 5.381 2.71 7.55 28.4
35 0. 905 0. 046 5.497 4.12 7.55 28.4
1% 0.761 0. 044 4. 656 5.10 7.59 13.1
e 2% 0. 856 0. 046 4.320 5.10 7.64 13.1
35 0. 691 0.028 4.928 6. 68 7. 60 13.1
15 1. 050 0. 021 3.728 7.53 8.18 7.5
X7 25 0. 967 0. 023 4.272 8.48 8.29 7.5
345 1. 070 0.019 4.832 8. 66 8.30 7.5
2 _Q_E%l_ﬁiq'l/e x2 AREYESTEMEIRE
Table 2 Pollutant reduction in different plant ponds
2.1 MEAEHEMZEHNE ke/(a - hm?)
e 3 Fron, il i e aE E I (R L - ™ TP NH,-N  COD,,
97% My ¥ SUH Ty — 4> OTU,%EE&FL‘M}?%%E IRFe 25.6 1.00 30. 1 22.4

SR IE, Chao HEHUT WLRIWIIE A ANEE R B, AE 04 os0 32 253
Shanon FEXCHI Simpon H R MBEE I FR Sy B2 8L 0W W6 SN
BIRE) ,3 VR T WA A0 1 252 (AT 22 57 IR S MR A Chao J 8O A B By, L
1S JRUIRAE PN 5 2 UL DR VBT, & R 0 B IR« 46 WAL Chao 15 5CKERS , BTV
7K ARCAPDTFEE  TTEE 0 A 4F2 l2  « Shaamon 4550 s I W TRERA 1 o 5 FE DA S 500 2 00 FE
¥y HE K] Shannon HEBCFTBK IR HEHY Shannon F8 K 1251k 4 46 % A iy BB RIBCB AR,
PRI 1 LB RE VRS O B, HEUORAR T, A TR 5 0 2 R A KO W25 20 10 2 B 1 K
9 MR RG , #5 2 A4 TG B2 U E I A B 1 S RE A SR 70, 1 KB A IR
SRR RO
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Table 3 Richness and diversity index of the attached microbial flora

Z=y KA oI5 OTU 8%k Chao 84X B E/ % Shannon T5%% Simpon 8 %X
IR 28447 946 1046 99. 48 6.99 0.951
HF JRUHR 3 28447 152 243 99.78 2.21 0. 658
Bl 28447 366 543 99. 54 1.58 0.308
IR 5 23541 825 1149 98. 55 3.53 0. 627
RS JRUHR 3% 23541 813 1204 98. 60 3.97 0. 679
[ 3 23541 564 890 98. 85 2.31 0.474
M 25664 813 1182 98.75 3.23 0. 538
e JRUAR 34 25664 602 927 98.90 1. 60 0.297
Bl 25 664 891 1312 98. 61 3.62 0. 605
IR #E 47575 969 1229 99. 39 3.55 0.597
e SRR 35 47575 592 679 99. 61 1.51 0.220
fE 47575 468 834 99. 50 1.63 0.324

3 iR B A0 G A T AR RO AR PR B AR A I AN — B IR e 3% 1 B A 40 T A S T
FOZARPERR R | T JXUHR A AR S U2 7 2 2 MR e, X T BE SR TR W A A KORZS A R &
22 XU SRR 326 A K HE BRI, IR B A E A A T T B B, MU 45 3R T R A R R A5 0 ) BE 1 [l
THAUR R (98 SRR R et T 2R A A I, BN R B I 2R T e o R L JRUHREE R 22 | T2 4 R 5 )
A 2R T R B R R Y, BIF S R WD OKA 0 T /K T LA =S M- v SR AR T 4 Mo ML AR |
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Fig.2 Categorical level in genera of bacterial community attached to plant
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