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Large-scale spatial distribution of virioplankton in several wetlands in Hubei
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Abstract; Large-scale studies were carried out to see the spatial distribution of virioplankton in 15 wetlands with different
trophic environments. Epifluorescence microscopy was used to detect the abundance of virioplankton. Water transparency,
water temperature, pH, total nitrogen concentration, total phosphorus concentration, COD, chlorophyll a and viable
bacteria concentration were also recorded. Our results indicated that viral abundance was not only correlated to bacterial
density and chlorophyll a concentration (P <0.05) , but also closely correlated to COD and water temperature( P <0.01).
This in turn suggested that organic substance and water temperature should be the key factors to influence the spatial and
temporal distribution of virioplankton respectively. Moreover, viral abundance was more closely correlated to bacterial
density( P <0.05) than to chl a concentration (P >0.05) in eutrophic freshwater wetlands, which indicated that it was

bacteriophage (but not phytoplankton virus) the dominant species of virioplankton in eutrophic freshwater wetlands.
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TEEBR L 3249 1k , K B0 R 38 A 75 0 A B BT FS B0 00 TE T 8, TG 9 K I e s 2 O T 9 28 A T
55 , T ) A 7 TR0 2 TR A 000 B T2 B 02 RSBV FEAM IR R B BT E BRI K
TR T REZ B IR E R M. (1) EHRKT 5B IR E AR BT e 55 ao s
T Lt £ S B0 555 40 22 18] () Hi il ( Virus bacteria ratio, VBR) 3875 o (2) 75 W BE - 240 14 3 B A 4%
F a YT AZER S I T B R T e 2R KR R R R o YR SN EE
BEFIAR RS &, LRI B OR B AR AR I LR R o (3) KRN : K PR B 2 1 =
BAR , A A LR P B LS, (B B B R R T Hh /NI K K AR P i e A I 0 0 o b, SR i
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F1 REANDH
Table 1 Sampling sites
# 5 Sampling sites i Position WMEB Area RAFITIE]
2B Longitude 45 ¥ Latitude (km®) Sampling time
FPEW 1 Zhangdu lake 1 114°42.79'E 30°38.43'N 40 2006-06-28-13 ;00
FRPEW 2 Zhangdu lake 2 114°41.88'E 30°39. 88'N 2006-06-28-15 ;00
W 1 Honghu lake 1 113°22.04'E 29°49.00'N 348 2006-03-04-10 ;40
B 2 Honghu lake 2 113°22.00'E 29°51.00'N 2006-03-04-15:50
3L 3 Honghu lake 3 113°19.01'E 29°47.03'N 2006-03-04-17 ;40
P 1 Wanghu lake 1 115°18.86'E 29°52.00'N 100 2006-03-20-10:30
3] 2 Wanghu lake 2 115°21.32'E 29°51.47'N 2006-03-20-15 ;00
4 813 Niuchao lake 114°24.88'E 30°34.00'N 4.5 2006-07-05-8 :35
BRI Guozhen lake 114°22.65'E 30°34.80'N 12.2 2006-07-05-9:45
> Shahu lake 114°34.07'E 30°19.79'N 3.5 2006-07-05-10:00
R Nanhu lake 114°21.95'E 30°30.07’N 8 2006-07-05-10:30
=3 Sanjiao lake 114°9.78'E 30°31.35'N 1.8 2006-07-15-9:00
Jb K F b Beitaize lake 114°11.27'E 30°18.31'N 6 2006-07-15-9:30
Bk W] Moshui lake 114°12.56'E 30°32.27'N 3.4 2006-07-15-10:20
PUTHIL B 31 Hanjiang river 114°13.09'E 30°34.57'N 2006-07-15-10:45
KT R B Changjiang river 114°17.24'E 30°32.88'N 2006-07-15-11:20
¥ 77 7K P Huashichong reserveir 114°10. 89'E 31°07.55'N 30 2006-05-29-10:30
%3 Tangxun lake 114°22.51'E 30°25.40'N 33.6 2006-07-20-11:00
71y Liangzi fishery 114°27.48'E 30°14.26'N 20.3 2006-07-20-9:40
1.6 SEitortr
K SPSS 12. 0 ) Spearman AH3CHE T TR LM EH /34 TR,
2 RSN

R AR BAEER R FE R 2 b BB AHOR AT 4 3 AT (PEILER 3, Ho . 4 1 i A & 11 ith
H 2 BORAE R PEFRIEM; A 3 BRENE ERRH) . HXSTRN: EFA R 3 dd, KRS 5 IFiR
FFEEREMIK(P<0.05) ,He 20 1 Fidd 2 ;KB BEAHI(P <0.01) . £ 1 FIZH 3 §y COD 577w+
R BEMIK(P <0.01), 4 1 FIZH 3 MTE S FIPRREFEBEMIK(P <0.05) , MEE a IRETES 1
Hh 5K FE R EMK(P <0.05) , TLUEFIEHAES 1 Arh 5iFows FER BEMHR(P <0.01),
T SV 7 B BE A pH ) 5 PR3 75 =5 B TG B A AE G (P > 0.05) 6

RIER 3 M IR, LA 19 MR BAE A, 43 3@ T COD KR (T) JTEHEN(B) 4K a
WREE T TUL B350 5 Wi B B (V) Z IRl [ H 5 72 «

TFHERREERE (V) F1 COD ¥ V(VLPs-ml™') = 1.41 x10° x COD(mg-L™") +10° > =0.614

FHREEE(V)FAKE(T)  V(VLPseml™') =1.97 x10° xT (C) -4.01 x10°  7* =0.462

FHEREEE (V) 5IEES(B) V(VLPs'ml™') = 62.89 xB(CFU-ml™') + 2x10° 7*=0.415

IR FE (V) 54K a Yk E(Chla) V(VLPs'ml™') = 6.5 x10* x Chla( pg-L™") + 3.10 x 10°
r* =0.353

http ://www. ecologica. cn



2 VNG S BROKIR PR R B 2 (8] 3 A 1051

®2 BUERMEER REFERFEEER TLIEFER

Table 2 Environmental factors, chlorophyll a concentration, bacteria number, virioplankton concentration and TLI index

R MATIN  MBETP cOoD Bﬁiﬁ v?f(ﬁ B MR vﬁiﬁi
Sampling sites ~ (mg+L™!) (mg-L™') (mg-L71) pH number  temperature 5D Chl zi L,  concentration ()
(CFU-mL~")  (%C) (em) Gl g1y
FRUEWI 1 0.67 0.027 13 8.4 39000 30.9 68 6.14 4300000 50.48*
WRE T 2 0.50 0.032 25 9.7 10000 31.1 56 1.62 2600000 49.99®
W 1 0.32 0.032 10 8.0 23500 8.8 50 8.60 120000 49.06"
L 2 0.26 0.031 5 8.0 23000 8.9 60 16.40 590000 46.22°
W 3 0.17 0.023 6 1.7 31000 9.0 60 5.70 210000 41.74°
3 1 0.30 0.050 19 8.0 23000 11.1 100 11.60 3400000 51.59*
A3 2 0.21 0.072 26 8.1 45000 1.1 100 11.30 5400000 52.78*
4 HH 0.13 0.069 13 8.3 16000 30.7 75 14.34 5600000 56.07*
SR 0.23 0.049 24 8.8 25000 31.6 52 45.41 6200000 57.73 a
Wi 0.68 0.130 46 8.2 100000 32.8 15 62.44 9900000 72.61*
W 1.28 0.240 32 7.6 16000 32.5 30 80.71 4300000 73.38%
=AM 0.28 0.020 26 7.3 19000 32.8 65 0.49 4300000 42.95°
JERFH 0.39 0.033 29 7.9 39000 32.5 40 38.50 6700000 59. 84
KM 0.76 0.045 52 8.4 100000 32.0 32 78.33 8900000 68.56*
DULRI B 0.55 0.029 64 7.2 31000 29.4 18 17.71 6700000 64.97¢
KT B 0.69 0.040 11 7.7 19000 21.3 15 8.34 3500000 57.02%
YA K 0.18 0.012 13 7.5 36000 24.3 300 1.11 640000 33.45
RN 0.67 0.023 30 7.5 93500 31.7 160 5.90 6700000 50. 87
PN 0.37 0.019 28 8.9 66500 32.2 50 11.80 5600000 53.75¢%
a: & E3F eutrophic; b: HEFE mesotrophic
®3 FHFESFESETHRERTHAXESHT
Table 3 Correlation between virioplankton concentration and environmental factors
U5 3% B virioplankton concentration
411 FrA SR R 412 PR R EIRITH 413 PO EE IR
Group 1 all of the sampled wetlands Group 2 ; mesotrophic wetlands Group 3; eutrophic wetlands

TiH Item Spearman Spearman Spearman

o Y o Y vl "

coefficient coefficient coefficient
;{i—fﬁi number 0.545* 0.016 19 -0.543 0.266 6 0.660* 0.014 13
gll-lﬁg ¢ 0.574* 0.010 19 -0.771 0.072 6 0.462 0.112 13
COD 0.836" 0.000 19 0.771 0.072 6 0.749" 0.003 13
BB TP 0.294 0.216 19 -0.377 0.461 6 -0.094 0.79%4 13
BE TN 0.402 0.088 19 0.257 0.623 6 0.158 0. 606 13
B E SD -0.329 0.169 19 0.522 0.288 6 -0.266 0.379 13
. fﬁef:f‘:z 0.707* 0.001 19 0.943"  0.005 6 0.596* 0.031 13
pH 0.111 0.698 19 -0.371 0.538 6 0.050 0.936 13
TLI(Y) 0.757° 0. 000 19 -0.029 0.957 6 0.490 0.089 13

a: I FHK Significant correlation; b #% i FHH5E Highly significant correlation; N:FEZA% & Sample number

SR ENA TR, FEAS A 2 B YE B A, COD S22 M P2 i 7 3 ) i R RN R (LI sh R i B¢
61. 4% WTFFHEIARE T HAEIL) , FE R KR (46. 2% ) TEREL(41.5% ) FIM 43 a WP (35.3% ) , HE
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BTEEAL R F N, FFEVEHRE, BT TL EFRBECh R 6465t , Hit B B e T CoD, firLd TLI
BRI S IR 2 AR R A G R A & B COD Fr stk i), G TR R 4017 o
3 itig

X SRIE T 15 MRAR B TR E AR AT /04T, RILER B TS REEBCRM SR a YR 5 IERER
EFBEMR(P <0.05) ,I0TF T W AT ISR B 1 2 UK IBH P R IR 3 10 E B R R > R
TR RS, PR £ SRR a WE K BEIE R E Z 5 coefficient of determination, Bl r*) {F i
e e B S TE BB E RE, TAE & BRIk B IpR R 0 F B R N SRR E AR, S MR
a ¥R EETC & VAR O , U MR TR iR (T A R IF YR ) & B BRI AKIR I B L R 28, X
HIEREN B BRI R ERNEREY AR o BRI R7E B SRR a ifE, A
e SE A YL A ORI X SR iR R AT R W R DU IR T 5 4 R a WREERLR 3 AH G (U
X BT Z A —E R  H A R BN (DR e R R XWX —
R HRE R AT BE 2 A & B KR i SE O S E R KRB R B VA, i i 40 T8 ) A 32
HET B RRRIE(BVAYLY) |, T b S5 i S W A R R A S ok e .

IR IR AEVYEI RN EERA ™ BRK RN S A VUIETR K % R E ¥ R g R
E, AR & B 15 MRoKIRHh , PR R R F 5 COD YR ER BEAMHRME(P =0) , WA LY
(3% POC 1 DOC) 2 MR /K IR i F i B S B 0 A i E R R R, (H2, F BB F I B A Y B AE
2 POC 3+ AT COD, i by 2 M F B S51E W HUR A B3 WA HE (P =0.016) , RATRIT- 4 3 H I
e 2 1 = BE S b2 H X 2t A COD VR 40 T ) A ) B R 8 1Y, SE B b AR a3 (9 25 SR AT LA
TE S 75 R 3K — F B -

OIS COD Z B A RE(P =0) Zim TR 516 W ECZ RIS (P =0. 016) |, [81H 73047
KW, COD 7] LAERE 61. 4% (95 3 B HAR AL, T TR B0 R RBAR R 41. 5% My 75 F BE 284k, sk 2 Ui, B
VW5 IRIR R 0 R BN U) , e FRITER 3 25 (8] 2010 i E R A

@COD 5iE %L Z B B AH R PMEH 55 (P = 0. 066) , 1% P 35 COD ¥k B 2 [a] (49 [B] 5 7 2 2 - 16 A 4K
(CFU-ml™") = 946.49 x COD(mg-L™") + 1.6 x10*(+* =0.266) , BIIE ¥ 7381k 2 BB #R B 26. 6% 1) COD
R4k, , Ui B b R B LA B SRR R 2 T T Y, TR AN B ) AR ) RO AR 2 SR TR P i — A (T L BT o 1 B A
WIEHAR) SR EFRWBRMAT RS TR H13h 7 #520A Bk A g UK R P UM R . 45 b
Bk, AR5 & A VLR B R e KB - P R = R A i N ERE R, S REFEPRIPRES S
BEHYIER IS, RATAE B ENIFIPREAES S TIRKBHAEVIER, T HE M RBREEERNE
EHEA,

FrT COD 5b, AR B R, KIR 5w WA F U B AR M IR IR 8 i B AR ES 1
F 1513 437 th 2 A 7K SR AT DA AR 46. 2% TR I 75 2 AR Ak X — 25015 DAEE AR A AR Bl 2 Ak 2 i
T X — PR R DR, 0 AT B phy Pk R A AR AR KOS TS W IR W FE 3 3 ™ . i Tk IR
AL B BB A ZE T PR , BT LUK IRAR FT BB R U8 TR IR FE I [E) A R I E R R R .

25 B PR , AR BETR 3R A WL BE KR 23 ) R R R T U 3 25 [A) PR [B) 20 A M B E R R L HIE F
(ELTE TR 4 o AR AR ) YR S I R N RE 2B I . RIS T R IR 2 E BB COD YR /KR I
B M4 a WAL EIE AR PRIPR B FE (VLPs-ml ') = 6.52 x 10" x COD(mg-L™") +1.01 x10°

X JKIR(C) +29.04 x {EHEL(CFU-ml ") +1.72 x 10* x H4 K a YF (pg-L™') - 1.15x10°, ~* =0.807,
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