J. Lake Sci.(#ia#+5) ,2017, 29(3) : 662-669
DOI 10. 18307/2017. 0315
© 2017 by Jouwrnal of Lake Sciences

BRZRAZFAREEENNETEURESHMERTFHXERE

OB ARG K R AR, GHA BRA D R
(1 R AR SOR B S KR TR R 27 [ 5 T A S0 %, A 210098)

(2 TR SURBEIR A, st 210098 )

(3 P B2 e o B I3 5 i85 B3 R K TR S %, it 210008)

8 . N 168 tRNA FE KR s R ] 1 Jr B I B 22 A MR R R 2 SR8 05 3k, R 5T 1T P i & A e A0 TR T 7 4540 14
TR IFHR T RN B T R LA B E R N T SRR, ) 4 A2 2 Invsimpson $5 41, Shan-
non-Wiener 75 8UFll Pielou $85UR i , M Zde K. A 1k 2o 2k RUBE S 45 R Y 7% 17 00 A0 T R v 45 A A 76 0 e Py 2 1k
ARk Mantel #2598 JUTXH R 74T A8 HE 53 B 70 2 A S R 2 B AT AV v A0 A B S (N SR IRE TN 1 O ELE , Ok pHL
TRk BEN Z W AN TR T S A RO S I S 3. SRR, AT TN A B T S A TR B 8 R AL AR 9 7 3 0 R T
iV R e

KRR RN TR ; AR SR B B 2B MEROR s o0 LM

Seasonal variation of bacterioplankton community structure in Xuanwu Lake ( Nanjing )
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Abstract. To explore the seasonal variations of bacterioplankton community structure in Xuanwu Lake and identify the main factors
affecting bacterioplankton community composition, the bacterial 16S rRNA terminal restriction fragment length polymorphism tech-
nology and multivariate statistical methods were applied. The results show that the Invsimpson, Shannon-Wiener and Pielou indexes
were the highest in summer, and the lowest in spring. Nonmetric multidimensional scaling analysis showed that bacterioplankton
community structure exhibited a seasonal pattern. Mantel test, canonical correlation analysis and variation partitioning analysis show
that the most significant environmental factor on the bacterioplankton community structure was temperature, and followed factor was
pH. The influence of nutrient concentration was not significant. Overall, this study will be helpful for better understanding of the
bacterioplankton community composition in eutrophic lakes.
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55°CiR &, 1 min 72°CHEAR  EFR 30 YK, /)5 #EAT 7 min 72°C (Y FEAR, 4°C fRAF. PCR ¥4 72k A 2% S
TR JRC PR K AT

FH£: 5% 30°C {4k PCR 74 30 min. A PCR =¥y &bkl & (2 Bt A H A (BN A FRA A gtk
WALJS B FE . SRS, PR 44 A% 8 (N Y i Hha 1( Takara, Otsu, Japan)37°C W1k 3 h, 2 J5 {# F§ CEQ8000
(BeckmanCoulter, Fullerton, CA, USA) #% & /Bt o Hr A B 7= 9 13647 T-RELP 4347, 43b7rH R 2% B K A
T 60~600 bp(bp K% R BT EA MR, TR LLRARXT = B /it 19 B9 R Be i R s BRI Fr B, B
T-RFs. #Z2 /8 T-RFs 5 2ANFE i 09 32 B2 8 40 Lobn Ak, B 5330 3 H 58 B4 5l 40 RRE 98 19 Invsimpson $5 45
Shannon-Wiener $84{ (H") Fl Pielou 844 (J) , FHE A1 52 WK 44 b I i 4 1 09 2 AR R 5T 8. 1B Al
s

Invsimpson = 1/ 2 (P’ (h
i1
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J=H/InS 3)

v, P, S AR G S AR LA, B T-RFs BARXS 32525 S O T-RF 4L

XA 2T B AR AR B AR ¢ K230, 27 P<0.05 MU TA 3k > 45 i 2 RE PR 40h 8.3 22 5+, TE R
H AR AN BRI )
1.4 gt o

R B & £ 4 R34 (nonmetric multidimensional scaling, NMDS) F 3] /& A~ [R)AE & 18] 40 3 B E 75 2500 19
22 5V LT W 43 #HT ( canonical correlation analysis, CCA) FH Tl 55 P38 [ X 17 Ui 200 T8 B 7 455 40 ) 5 i
Mantel J{li Mantel 4656 FH T-HR 9 P35 25 5 15 8 v 45 10 22 5 0 R D6 Pk 5 56 T U 43 BT (redundancy analysis,
RDA) #9725 5543143 #r ( variation partitioning analysis, VPA) FF#F 28 A [ FR 55 K7 % B 9% 22 5 09 sk k).
A G Wr i B v R 15 5 444 (The R Programming Language, version 3.2.3) H1 i) Vegan 727
FEIK.
2 R
21 ZHHKRSE

Z WA AR 4 D FE T Z0KF) T P -E T RE E SR KT (Thomas FRME ™ Hh—5 4% JGHLA
ST 0.5~ 1.5 mg/L; TP 44-F 0.03~0.10 mg/L) , KIRSFERIRF] 1“5 7 HAK V- ( Thomas Hrif & 4% : THLA> 1.5
mg/T; TP>0.1 mg/L). fERK 428 TN M B E W 0 3R 1 , P4 BE 4 I iA 3 2.321 F1 3.038 mg/L(FK 1).

1 ZRWKIERY) I 28R

Tab.1 Physico-chemical parameters of Xuanwu Lake

ZE=Hy pH TP/ (mg/L) TN/ (mg/L) NH}-N/(mg/L) NO3-N/(mg/L) NO3-N/(mg/L)

pa=s 9.16+0.18 0.220+0.044 1.174+0.344 0.229+0.191 0.566+0.254 0.055+0.026

Bz 8.84+0.28 0.125+0.025 1.540+0.388 0.168+0.102 0.748+0.271 0.078+0.031

k2= 8.00+0.23 0.129+0.055 2.321+0.821 0.712+0.551 0.990+0.229 0.060+0.020

B2 8.21+0.26 0.095+0.024 3.038+0.814 2.071£1.031 0.929+0.202 0.095+0.034
2.2 Alpha SR H S

HRAE T-RFLP [ 3EH T-RF BORERE 43 903138 8 RE 0 40 5 19 2 REME TR S0 Invsimpson 8 BRI E X
P AN REE I SR T B B T RS MIA 7S, Shannon-Wiener 15 5t 52 B 5 25 (16 41 1 7% 9% 2 % AR ot 32
H AR . BEAh, DA Pielou $880E H B 2 21 0 BE V& 0 R 43 A 385 35157 Invsimpson F1 Shannon-Wiener

BRI X R ITE BB M B REE 2R, 7 B ER T HAhZ5 (P<0.05) (1K 2).
23 ARIEH ZHAREEEMER
N TRFEAF T LR RIS RS S AT 522 5, 11 T AR 18] T-RFs (922 5344 ( Bray-Curtis #
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Fig.2 Variations of the Alpha diversities of the bacterioplankton community in Xuanwu Lake in four seasons
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Fig.3 Two-dimensional NMDS map of composition of Fig.4 CCA ordination biplot between sampling
bacterioplankton community structure in Xuanwu Lake sites of Xuanwu Lake and environment factors
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%2 B TS CCA HERfl i A 2B
Tab.2 Correlation analysis between CCA ordination axises and environmental factors
T pH TP W NHj-N NO3-N NO;-N
CCALl 0.980 0.468 0.193 -0.691 -0.729 -0.729 -0.241
CCA2 0.200 0.884 0.981 -0.722 -0.703 -0.684 -0.971
R 0.895 1 0.417 0.238” 0.215 0.296 0.030 0.124

1) B 2Z KT 1000 YR B ; s Fom P<0.001; #x R P<0.01; # FR P<0.05, T[]

TR PRI R T B R R B T 52 . iy Mantel A6z 56 70 42 il A A8 4 i 5 D0 T, 3 1) 20 il B2 pHL =807 77
PyJi (£ 4% TP TN \NH;-N \NO;-N \NO,-N) 5 iF i R A S A 9 0GR 3R 3 T AFE i BE L K pH 11922
SFF T U0 20 R A A S R 22 S R B SR SR, A SR MR R ) 22 S X T A R R A 2 R T B
AHIAE.

23 KRR SR R TE AL Y S Gy T AN TR 2R SR BTN T

I AR 1) Mantel F14 Mantel £6 5
Tab.3 Mantel and partial Mantel tests for the correlations
between the bacterioplankton community composition in

sampling sites of Xuanwu Lake and environmental variables

A I RET A S 3 (S LA RN X 0
AT T VPA Sp#ir. 452 (1 5) KW, pH iR B
VA BCE TR o He JEE 53 ol SO e R T R W A
TEAS S0 5.27% (P<0.05) ,16.37% (P<0.001)

o Mantel £ 56 i Mantel £ 56 H19.57% (P=0.621). AT A HEEASE R R RE
o r B ; h 33.79%.
s 0.523 *** . ;;Z;J & 0.523 ** 3 Wik
= JuL
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b T U A R R P A AL IO IT ST AT DAAE — S B S W Tl B 2 A AL

Z RS R 21 A A LI 2 ) rb A0 R A A B 2 1Y S Ak, NMIDS S5 SRR WY, 3 Ui 200 1 1 v 45
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BT GBS I R BRRE S PRE AL AL AR W O S48 R AR 35 A, Y — B 1) i, TR 2R U 7 45 A RE A 1k A2
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E— 2R CCA 3 M PR ¢ S B B A0 TR R 7 7™ A2 X R 2= 3 M AR Ry JsU . CCA 3BT SRR WY, i
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