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Abstract: According to the concept of Microbial Loop, bacteria and virus play important role in organic matter recycling
and energy flowing in marine ecosystem, and meanwhile influence many biogeochemical and ecological processes. Marine
bacterial and viral ecology has become hotspot in current studies. The South China Sea (SCS) is one of the largest marginal
seas in Northwest Pacific, and has already been proved to be oligotrophic. The SCS has attracted great attention due to its
economic and strategic importance in recent years. Although the abundance and diversity of bacterioplankton in coastal

waters and northern upwelling regions of SCS are well documented, little is known about bacterioplankton and virioplankton
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distribution in the central and northern area, especially the area near 18°N in SCS, and further investigations should be
carry on to study the ecological functions of microbes in this region. In order to study the ecological distribution and function
of bacteria and virus in this area, a cruise was conducted during Spring 2014 and water samples were collected from 27
stations. Water column at each station was divided into five layers, which were 5, 25, 75, 150 and 200 m layers
respectively. Water samples were collected by Niskin bottles, fixed with glutaraldehyde and stored at liquid nitrogen
immediately. Bacterioplankton and virioplankton abundances at different water layers and stations were measured by flow
cytometry method. Horizontal and vertical distribution and its correlation with environmental variables, such as temperature,
depth, salinity, dissolved oxygen, chlorophyll a and inorganic nutrients were also analyzed. The results showed that the
bacterioplankton and virioplankton abundances in the upper 200 m of the water column were 1.28x10*—9.96x10’ cells/mL
and 4.69x10°—5.39%10" cells/mlL, respectively. Their abundances were similar to the results in other oligotrophic oceans
and lower than that of the coastal areas. With the increase in water depth, the abundances of both bacterioplankton and
virioplankton decreased gradually in the vertical direction and in correlation with the euphotic layer, but no significant
distribution pattern was detected in the horizontal direction. The variation in bacterioplankton and virioplankton abundance
was significantly correlated with water temperature, pH, and dissolved oxygen, but negatively correlated with water depth,
salinity, active phosphorus, silicate, nitrate, and total nitrogen ( P<0.01). We conclude that bacterioplankton and
virioplankton abundances were regulated by multiple environmental factors. Virus-to-bacteria ratio ( VBR) reflects the
relationship between bacteria and virus. The average VBR in this region was 32.23. The maximum value was 264.63 and it
was observed at the 75 m layer of S7 station. The minimum value was 4.80 and it was detected at the 25 m layer of S11
station. A VBR value lower than 100 was detected in 95.6% of the stations. No significant correlation was found between
VBR and environmental variables ( P > 0. 05), however, a significant negative correlation was observed between
bacterioplankton and VBR ( P<0.01). A strong correlation between bacterioplankton and virioplankton was detected ( P<
0.01) , indicating that bacterioplankton is probably the main host of virioplankton, and the virioplankton probably mainly
existed in the form of bacteriophage. Relationships between organic carbon and bacterioplankton need to be further studied

in order to illuminate growth and decline mechanism of microbes in SCS.

Key Words: microbial food loop; virioplankton; bacterioplankton; South China Sea
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Fig.2 Bacterioplankton abundance in the north of South China Sea in the spring of 2014
(a).5mJZ;(b).25mJZ;(c). 75 m JZ;(d). 150 m JZ;(e). 200 m |2

TR AE R i (43 ) HE BLEE S5 SV 8 200 m JZ2F S12 35020 S m )2, 5 m JZ TR0 B 32 5 A U8 25 i Bl AG Hh g
VDS B R (R X, e rh S12 i1 S23 Sl PR IE B =F B2 43 1A 21 5.39% 1074/ mL Fl 2.74x 107>/ mL, 17 7£ ]
A IR A PG S VR U BE R AR, Herb ST S24 S 47 FE EEAUA 1.07x10°4/mL Al 1.21x10°4~/mL.,25 m Fl
75 m JZIFHHR R ARG S m 2L, 150 m K217 8 2 5 B 70 A XS AR r 0 2 I e (e IX, Herp i iy
1B RN ARG A3 A5 U BRTE S23 F1 S3 3547, 4350 3.64x10°4/mL F1 5.76x10°4/mL, 200 m 7K 24 3k {5 PR

http ; //www.ecologica.cn



51 St A TR TR 0 A R R R 2 (8] 7 A1 B HSE i A 3R 5

TP RE2E S BN TE S27 sh i F B e, o4 3.51x10°4/mL( 81 3) ,

F1 204 FEFTHBFHARFESKEEERDE 10K
Table 1 The ¢ test of bacterioplankton abundance among different water layers of the South China Sea in the spring of 2014

JKIE Depth/m 5(n=27) 25(n=27) 75(n=27) 150(n=27) 200(n=27)
5 _
25 0.712 —
75 0.650 0.916 —
150 0.011°* 0.017* 0.033* —
200 0.000 ** 0.000 ** 0.000 ** 0.006 ** —

*RFEEBENZER(P<0.05) , ** fLFMBFEEX R (P<0.01)

JE A X 5,25 .75 150 m Fl 200 m 7K JZ2 I 2 BE T340 50 518 8.22.7.12.,5.02,2.49x 10°/mL F
1.46x10°4/mL, BEE K RABEIN , e 05 F B B R B, BT REAR (8 ¢ K30 R B (3R 1), FRITENS
BEAE EL M S IR I AN A ARML, 75 m DA b oK )2 EAZ I I 15 2 B 25 AR W] 8. ( P<0.05) 5150 m 2 PR 40 B - B
5 HAbKE 22 57 8.3 200 m 2 545 R KZ I AEEN 3 25 5 (P<0.01) .

x2 04 EEFTHGFHREFESKEAFERYE RE
Table 2 The ¢ test of virioplankton abundance among different water layers of the South China Sea in the spring of 2014

JKIE Depth/m 5(n=27) 25(n=27) 75(n=217) 150(n=27) 200(n=27)
5 _
25 0.695 —
75 0.180 0.288 —
150 0.012* 0.012* 0.008 ** —
200 0.003 ** 0.002 ** 0.000 ** 0.004 ** —

« RF B FMELE R (P<0.05) , == RRFEW BFMEE T (P<0.01)

2.3 PRI BRI R R S PR R A DG

4 BT AR Z 62 A0 3 3 B HUAE (virus to bacteria ratio, VBR) o Hi B HP 0] 0, 8 A 9 3 45 0l 457
VBR fH /T 4.80—264.63 = [ii], -5 32.23, VBR /MBI T S11 3547 25 m J2, Wi KGN T S7 w7 75
m JZ , e K& B/ IME R 55.13 %, BMIEESMTAE,5.25.75.150 m #1200 m 7KJZ VBR “F-I4{E 73514 32.65
30.10,39.10.,25.56 F133.74 , H:ip 75 m JZ245 07 VBR HAHZEHK . AR IE A X3k A9 K843 3507 VBR BT
10—90 Z[a], =t VBR {E/NT 100 B3b A b7 258 A s 5 B8 95.56%

x3 FRAERNESESHEETHAEAXESHN

Table 3 Correlation between environmental factors, bacterioplankton and virioplankton

W F (n=135) TR (n=135) PRI F R (n=135)
Environmental factors Virioplankton abundance/ (% 10°~/mL) Bacterioplankton abundance/ ( x10*/~/mL)
KR Temperature/ C 0.420** 0.465**

JK¥ Depth/m -0.357** -0.384**

£ Salinity -0.386 " -0.428**

pH Potential of hydrogen 0.267 " 0.336""

Wi 4 Dissolve oxygen/ (mg/L) 0.308 ** 0.215*

4% Chlorophyll a/( pg/L) 0.022 -0.144

TG VEEIREE Phosphate/ ((umol/L) ~0.335** —0.366**

TR ER Silicate/ (umol/L) -0.272** -0.259 **

WV AHARER Nitrite/ ( umol/L) -0.036 0.064

MR ER Nitrate/ ( mol/L) -0.336** -0.351*"

£ Ammonium/ ( wmol/L) -0.122 -0.057

S Total nitrogen/ ( wmol/L) -0.342"" -0.350""

# % FeR P<0.01 AKCE T AE# WAL, = FR P<0.05 KT WA HABK K P>0.05, A EHEART &
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Fig.3 Horizontal distribution of virioplankton abundance in South China Sea in spring of 2014
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Fig.5 Vertical distribution of bacterioplankton and virioplankton abundances in part of the stations
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