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Abstract: [Background] Virioplankton plays an important role in organic carbon cycle. [Objective]
We studied the abundance of virioplankton and bacteria in different seasonal water samples and soil
samples in Napahai wetland, and analyzed the relationship between the abundance of virioplankton
and soluble organic carbon in different seasons. [Methods] The abundance of virioplankton and
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bacteria in water samples of different seasons was detected by Epifluorescence Microscopy. The
abundance of virus and bacteria in soil samples of different seasons was detected by Flowcytometry.
[Results] The abundance of phytoplankton bacteria and virus was 3.38x10%/mL and 4.38x107/mL in
rainy season. The abundance of phytoplankton bacteria and virus in the dry season was 8.85x10°/mL
and 9.66x10°/mL, the average annual abundance of phytoplankton bacteria and virus was 2.13x10%/mL
and 2.67x10°/mL. There were significant differences of phytoplankton bacteria and virus
abundancein different seasons. The yield of bacteria carbon was 8.01 pug C/(L-h) in the rainy season, and
10.30 ug C/(L-h) in the dry season. The DOC contributed by the virioplankton accounted for 32.38% to
76.38% of the total DOC library in the rainy season, while it was 8.23% to 47.87% in the dry season.
[Conclusion] Virioplankton plays an important rolein the organic carbon cycle of the Napahai wetland.

Keywords: Plateau wetland, Dissolved organic carbon, Virioplankton abundance, Bacteria abundance
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Table 1 The overview of Napahai plateau wetland
sampling pointsin rainy season and dry season
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Sample  Longitude Latitude (kPa) m)

YW-1 E99°37'28" N27°53'34” 19.6 3275
YW-5 E99°37'43" N27°54'26" 19.6 3 266
YW-6 E99°38'11" N27°54'04" 194 3270
YW-7 E99°37'44" N27°54'18" 19.5 3270
SDW-1  E99°38'16" N27°51'08”" 194 3272
SDW-2  E99°38'09” N27°50'34" 19.5 3273
YNW-1 E99°37'28" N27°53'34" 19.5 3275
YNW-2 E99°37'47" N27°53'35" 19.6 3274
NTS1 E99°38'07" N27°50'01" 194 3274
NTS2  E99°38'14" N27°50'04" 19.5 3270
SDS-1  E99°38'16" N27°51'08”" 19.5 3270
SDS-2  E99°38'09" N27°50'34" 19.5 3273
SDS-3  E99°37'34" N27°52'21" 19.6 3275
SDS-4  E99°38'07" N27°51'41" 194 3 266
YNS1 E99°37'28" N27°53'34" 19.5 3275
YNS-2 E99°37'47" N27°53'35" 19.5 3274
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FYNW, 575 DOC & atfemidh >l SDW-1 F1,
AZHFES DOC W FHENZE SRR EES
(P>0.05). M 2 m[ L, FZE SDS # 4 1) DOC 7
Bisr, HUON NTS, Wi YNS BAk; HEREZS
NTS-1 /) DOC it , HIk A SDS, i YNS Y
Ak, (HZHFE DOC W EAEN MR
FEZE F(P>0.05),

23 FiFAE. FHREFEEMZFRERAL
5z MAE BELLE(VBR)

2PV v DT R R S ) PR A B
T R 1 5 FE I i s i OB S 50 5 R U 4 T
A (VBR) W3 2,
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Figure 1 Concentration of DOC of water samples from
Napahai plateau wetland
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Figure 2 Concentration of DOC of soil samples from
Napahai plateau wetland

BEITARENT VBR EHEN 9.86, 47 VBR
b 13.88, TR ZAEJRACRAE s AR A I
TEMR K AR AbAE Ak AT o R 2= YW-5,
YW-6 1 YW-7 4k VBR 22487 s, R85k
ThHtaFy; THZEMEZ0, SDW-1, SDW-2 & YNW-2
b VBR 5 PR, 2= YNW-1 1) VBR 55,

53] 40.11; Hkk SDS4, H 37.79, 44 VBR -1
{84 13.88, FMIZFIHEZ: VBR LB &2 5 (P>0.05),

Concentration of DOC (mg/L.)

*2 BFHFARERZHFEFERZHFRSTNLEESZHAESHLEVBR)
Table2 Abundance of virioplankton and bacteria and Viruses-to-Bacterium ratio (VBR)

TR B TRIER B VBR
SRAE R Planktonic bacteria abundance (mL ™) Virioplankton abundance (mL ™) Viruses-to-Bacterium ratio
Sample Has [iE= . [iE= B 2
Dry season Rainy season Dry season Rainy season Dry season Rainy season

YW-5 2.87x10° 1.21x10° 3.54x10° 1.57x10’ 12.33 12.97
YW-6 3.58x10° 2.76x10° 5.78x10° 3.19x107 16.15 11.56
YW-7 4.63x10° 3.14x10° 8.46x10° 3.49x107 18.27 11.12
SDW-1 2.57x10° 1.03x10° 1.65x10° 2.41x10" 6.42 23.40
SDW-2 3.06x10° 1.45x10° 1.35x10° 3.08x10’ 4.41 21.24
YNW-1 3.08x10° 1.75x10° 2.38x10° 7.02x10" 7.73 40.11
YNW-2 4.55x10° 2.78x10° 2.22x10° 5.21x10’ 4.88 18.74
SDS-1 3.87x10° 6.38x10° 4.97x10’ 8.08x10" 12.84 12.66
SDS-2 2.98x10° 1.06x10’ 3.06x10’ 5.41x10" 10.27 5.10
SDS-3 5.17x10° 2.03x10° 1.17x10° 1.57x10’ 2.26 7.73
SDS-4 4.87x10° 9.05x10° 6.89x10° 3.42x10’ 14.15 37.79
YNS-2 4.51x10° - 3.14x10° - 6.96 -
NTS1 7.56x10° 6.53x10° 8.70x10° 8.07x10’ 11.51 12.36

—: MM TR LOHOKE R, IR YNS-2 577 i 240 A e o 2

Note: —: The monsoon planktonic bacteria and virioplankton abundance of YNS-2 were undetected in the rainy season because the original

silt was covered by water.
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Figure 3 Virusesto-Bacterium ratio (VBR) of samples in
Napahai plateau wetland
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Figure 4 Abundance of virioplankton and planktonic
bacteriain Napahai plateau wetland

Note: A: Rainy season; B: Dry season.
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(3) ARIZFT

b ST A A 22 SR VR ARG 56 e BRI 2
TR BE R HLAT i 2 25 5 (P<0.01, r=0.323).

(4) DOC

L8 ST R AR S (B 25 5 P AG 56 & B R 2 VR i e
BIMFEYS DOC HA % i A ¢ 1 (P<0.05,
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1EAHSE1E:(P=0.000 23, r=0.226),

25 {AET=(BP). ME%~==(BCP)

290 1 Vg % b R 2 5 2 A RT KR 1 2 7R
o S A B R I A 4 SR LR 5 A 6.

M 5 FiIE 6 AT E AN FIRAE A AE I 2R R 2
HATM RS f#a%, BP il BCP £ 522 YW Abfx
L BRUACRBEKFERME AR TW S, HLER
FES IR R R 25K MZEMFEZE R BCP
EAHBAE YW Ab. FRZEET KRR A0 B ik 1 f
1 23.51 pug C/(L-h), ffik>A 1.91ug C/(L-h), T2
HF KRR A0 B ik 7 e fe = oM 38.62 pg CI(L-h), A%
4 11.93 ug C/(L-h).

LR ST FEAR Y(E 22 S PEAG 06 2 BRN 2 L 2 2
SR BP A1 BCP G i #1422 5+ (P>0.05), WZ
FI 2 R[] 2R AL i 18] BP Al BCP i JC i 5 1 22
5 (P>0.05),

26 FiFREMEEA FMVL Iz RS E

43 0 RE TR 2R AN 2 2 LRI G FMVL Al
B (R 3). YN SRR FMVL 22224 27%,
N7y 54.9%. BB R 553 555x10%(L-h),
FiZ 2 8.81x10%(L ). FRZ: e 24 AN BTk DOC
B i DOC JERY 76.38%, 1 52220 47.78%,
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Figure5 BP valueof samplesfrom Napahai plateau wetland Figure6 BCP valueof samplesfrom Napahai plateau wetland

*®3 MMRESERIEMFHFAENFIEFRSEISH

Table3 Relevant parameters of virioplankton and planktonic bacteria of Napahai plateau wetland

BH ES CES

Parameters Rainy season Dry season
TR R 101.00 11.70
Abundance of virioplankton (10%/L)
Wk P AR S B A A FET 2R FMVL 54.90 27.00
Frequency of bacterial mortality caused by virus lysis (%)
BRI 8.81 5.55
Potent virus production (10%/(L-h))
TRITEAN P = 3.38 1.06
Abundance of planktonic bacteria (10°%L)
I 40.10 51.40
Bacterial production (BP) (107/(L-h))
B 8.01 10.30
Bacteria carbon production (BCP) (ug C/(L -h))
B 67.60 21.20
Bacterial biomass (ug C/L)
A LR 16.19 7.00
Dissolved organic carbon (DOC) (mg/L)
oA B AT A T 7 A i 4.40 2.78
The amount of carbon produced by the virus to lyse bacteria (ug C)
4% a 0.47 0.41
Chl-a(mg/L)
R A Y 4.72-70.76 4.11-61.67
Phytoplankton biomass (PB) (mg/L)
VRPN AR ) e 5 A B ) Y LU PB/BB 0.07-1.05 0.19-291
Phytoplankton biomass/Bacterial biomass
W2 Pk 0.56-8.39 2.00-29.96
Primary production of carbon (PP) (ug C/(L-h))
HNF Fpice 0.80 1.03
HNF carbon production (ug C/(L-h))
R SR AN DBk DOC 32.38-76.38 8.23-47.87

DOC contributed by virus-lysed bacteria (%)
7 FMVL=FVIB/[0.693%(0.814—FVIB)|; ZUMEiTE " fr=FMVLxBPx4; ¥ 55 ZU@ 4 18 ™Ak (i i =FMVL R, FMVL 2055
ZURBIEAANEIETH; FVIB 20T WA HER YL 1 A L.
Note: FMVL=FVIB/[0.693%(0.814-FVIB)]; Potent virus production=FMVLxBPx4; The amount of carbon produced by the virus to lyse
bacteria=FMVLxBacteria carbon content; FMVL isthe bacterial death rate caused by viruslysis; FVIB isavisibleratio of infected bacteria.
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ML = I D B AN R A DT B A
WGER, RN EE AR, JUHIE SR VBRE A
40.11, 7 VBRH MM 18.27, V-1 VBRIE N
13.88, M A[FZETT VBRIG B HME2ES, KIixHIX
FERIA B A AR b 2 5 A TR 0 oA el 2 ke T
A, TERL T — D EEVER SR AE S RS

£ TP v D I 2 R R i v A 5 2 1Y
AR SET- A5 R 54.9%H1 27%, 5 FGH 3L 75 37
1 Druzhby %%k Z=(38%)F1 Crooked ]H) %7
(46%) 25 5L o TIAb I I A w5 | R I R RSB T
HPH Ny A15% AN I R ZE A A
BEREEERGE, W, BHECHTRER, S
MR ARICT R S . B, NHEELAFRE
PG, KIS AR, IS S, BT
BOR—ER AR 2L s I A T, X AT BB 52
FMVL fi i 3= 225 A

YRR b R 25 75 2R A R DTk Y DOC i
F i B DOC JERY 76.38%, T R BEE R
(Druzhby #i7i1 Crooked #fl) 1 i 2 , JUIL R MER {4
S0 20 B T RR T Bk 5 DOC (69%)!8), T4 v e
i 24 1, 5 2 1 S AN T DTRR Y DOC i i o
DOC £ 47.87%:

ABIFFEAIN T 2N T 1 D b AN [i] 2 5 7K
TR B RN A DA 7 B R 3R O o RO 5 A T
FRE, I TORRZ IR R S A L
BRIYOCR o BRI AN[RI =1 BRI A TR RN PR I
FEARENER, WREIE & TR2(P<0.01); H
3 73 2R A7 20 TR JUT T IR 1) T A HLRRAE B AT P
ol b, DT AR R T
50%, Jf HAEMZEMPERH TR A B2 R, A
WEFE RN T 7E 2400 6 5 S e Al 5 I M AR AR
Ui A GRS 25, B AT THEAS [R] 22058 A () X 4 B 43
A, - HEA B (4 HSURAAE o ASBIFFE 2 1 IR OG
T2 Ml AT 1 A LA 205 W A IR L DG R
B, WFFEEE AN R i — 2 ) s AT (R A 122

DX A= 25t PP A A SR G B B i I S H
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