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s 16 TCBS
500 mL \ 4 C( 48 h) 2216E («
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22.20° RENT
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| 1 GDNO64
s, -
22.10° ¢
1
1 2008 4
/ / Chta /
/C pH
* em” 3 CFU * em™3 CFU* dm™3 Hgedm™3
YMKOO01 2008 0422 07:58 3.97x 106 3.70x 105 310 24.29  32.76 8.07 1.987
GDNO64 2008 0422 11: 05 1.44x 106 8.39x 105 240 26.53  33.79 8.07 0. 104
GDNO61 2008 0422 14: 52 1.18x 10° 1.28x 10° 3400 26.14  31.67 8. 08 1.589
GDNO059 2008 0422 16: 00 7.49x% 105 3.40x 105 55 25.24  31.04 8.24 2.126
GDNO53 2008 0424 06: 55 3.25x% 10° 5.01x 10* 16 500 23.56  20.78 7.77 1.991
GDNO57 2008 0424 08: 00 2.32x 1090 5.49x% 104 13500 23.42  23.81 7. 86 1.538
GDNO063 2008 0424 08: 30 1.99x% 106 6.80% 104 7000 23.38  23.98 7.87 2.292
GDN062 2008 0424 10: 03 2.32x 10° 2.63x 10° 1140 22.85 17.18 7.79 1. 834
GDNO60 2008 0424 12: 08 2.46x 100 2.03x 104 2060 23.23 7.33 7.49 2.495
GNDO58 2008 0424 13:35 1.72x 10° 2.30x% 103 7000 23.41 5.19 7.41 5.513
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2 2008 9
/ / / Chta /
* em” 3 CFU * em™3 CFU* dm™3 e pH Hge dm™3
YMKO001 2008 09 22 07: 36 4.42x 106 2.93x 105 1 430 31.3 30.42 8. 15 1.177
GDNO64 2008 0922 12: 33 3.55x%x 100 6.28x 104 240 31.1 30. 81 8.23 0. 240
GDNO61 2008 09 22 15: 17 1.84x 10° 1.85% 10° 360 31.5 30.44 8.24 0.471
GDNO059 2008 09 22 16: 31 3.11x 10° 1.91%x 105 620 30.9 30. 17 8.71 0.619
GDNO53 2008 09 20 06: 52 3.88x 10° 1.09x 105 24 500 29.7 19. 40 6.33 0. 656
GDNO057 2008 09 20 07: 36 1.94x 100 4.76x 105 31 000 30.1 20. 66 7.39 0. 656
GDNO063 2008 09 20 08:21 1.65x 10° 3.38x% 10° 2350 29.0 19.97 7.54 0. 861
GDNO062 2008 09 20 09: 40 1.51% 10° 6.94x% 10° 335 29.7 11. 15 7.36 0. 461
GDNO060 2008 0920 11: 07 1.46x 106 1.39%x 105 1380 30.5 3.80 7.48 3.232
GNDO58 2008 09 20 12: 10 1.19%x 106 6.05%x 104 3 000 32.2 2.38 7.55 4,289
2.3 6 0200844 4 8 H
165 tDNA-RFLP  16S rDNA £ s S200842R 8 H
50 U1, (SDS =
1% ,NaOH 0. 1 mol/ dm’) -
5~ 10 1.0 UL O s s 6 1.8 9 10
, 27F (5°-AGA GTT St
TGA TCC TGG CTC AG-3) 1492 R(5-GGT 2 2008 4 9
TAC CTT GTT ACG ACT T-3)
2 PCR ; ; 1 YMKOO1, 2 GDNO064, 3 GDNO61, 4 GDNO59,
PCR Afa I Msp 5. GDNO053, 6 GDNO57, 7 GDNO063, 8 GDNO062,
I 50, ’ 9 GDNO060, 10 GDNO058
16S rDNA ,
, RFLP ( 12),
165 DN A 1
: NaCl
3 , NaCl,
31 : : (V.
2008 4 9 choler ae) . W
) parahaemolyticus) ,
( GDNO058, GDNO60, GDN 062
GDN063 ) 4
GDNO62 . 3.15x 2008
10> CFU/em®,  GDNO063 , 4
6.30x 10 CFU/em’,  GDNS8 GDN60 GDNO62 GDN063
9 CDNOG3 , 17. 18~ 23. 98,
. 1.28x 10° CFU/em’, 4 19.3 : (23 £0.5) C, pH
7. 85 +0. 05, CoD 0.8 0.4,
’ GDN062 GDN063  :9
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, GDN063 )
, 19 97, ;
, 29.0 C,pH 7.54,COD 1. 10, (2 9
GDNO062 4 ,
, 9 4
, .4 ,
(1)
GDNO053 GDNO063 ,
9 (29.0% :(2) , TCBS
0.5C, 4 (23%0.5)C , , 95% ;(3) 4
, 9 V. gigantis ,
4 , 9 (1.56 )
x 10° CFU/ em’) 4 (5.53x 10° CFU/ , 4
cm3) ) ,
GDNO57 GDNO53
, 9
(2.12% 10° CFU/em’), 3.2
16S rDNA-RFLP ,
, 12%, 4 642 29
Pseudoalteromonas 81% RFLP ;9 753 34
Pseudoalteromonas s RFLP RFLP 1
TCBS , 16S rDN A PCR
, , , 3
4, GenBank ,
( GDN059, GDNO61 ) GU 371661 —GU 371719 Drancourt ' "
(YMKO01 ) (GDNOo64 16S rDNA
) , , 99% , 16S rDNA
, 97% ~ 99% , 168
4 , rDNA 97%
YMKO001 4.40 % 10" CFU/ em®,
GDN064 1.46x 10" CFU/cem’; 9 4
Harriague " V. gigantis V. splendidus V. alginolyticus V.
Adriatic , cyclitrop hicus V. rotifertanus V. myiili V.
"2006 natriegens V. parahaemolyticus V. harveyi
, V. gigantis
4 V. alginolyticus V. splendidus
9 , (D9 ;9 V. alginolytic-
(31£0.5) C. 4 us V. natriegens V. mytili V. splendidus V.
(25%0.5) C, fortis , V.

(22%0.5)~ (2920. 5) C, 9

naltrieg ens V. alginolyticus
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3 RFLP 16S rDNA (2008 4 )

RFLP (%)
1 001$ 13 EF094888. 1 Vibrio gigantis stran CAIM 25 99
r 64M- 14 AY620972. 1 V. splendidus strain 636 99
2 6454 FJ906750. 1 V. alginolyticus strain HNO8801 100
3 001M-23 AM422804. 1 V. eyclitrophicus 100
4 53526 AF500080. 1 Shewanella af f ints KMM 3586 99
5 001M-29 FJ906750. 1 V. alginolyticus strain HNO8801 99
6 57512 FM204863. 1 V. rotif ertanus strain LPD 1- 1- 84 100
7 5752 DQ481610. 1 V. cyclitrophicus strain LMG21359 100
8 57§55 FJ168777. 1 A eromonas p unctata strain 782¢ 100
9 53529 FJ589034. 1 S. aquimarina strain S5 99
10 64510 XP761. 1 V. mytili 100
11 5759 EU091325. 1 V. splendidus isolate PB1- 10rrnA 99
12 64B-5 FJ154796. 1 V. harveyt strain WG1702 99
13 64B-38 EU603456. 1 Pseudomonas stutzeri strain PTG4- 15 100
14 64B-17 FJ172044. 1 V. parahaemolyticus strain RW 1 100
15 61512 FJ200650. 1 P seud oalteromonas elyakovii strain 1 84 99
16 61528 FM204870. 1 V. alginolyticus culture collection CECT 609 99
17 615 38 FJ906751. 1 V. alginolyticus strain HNO8811 100
18 61M-70 AYT770691. 1 Pseudomonas segetis strain FR 1439 100
19 61M- 69 AF212215.2 H alomonas sp. Ssw2.1856¢ 99
20 NA48 FJ906748. 1 V. alginolyticus strain HNO8155 99
21 YT13 DQ53029%4. 1 Photobacterium damselae strain UCP4 99
22 YT19 FJ171336. 1 V. natriegens strain WT 01 99
23 6256 EU309475. 1 H alomonas sp. YD- 6 99
24 6259 EU440965. 1 H. aquamarina strain 2PR52- 11 99
26 SK17 FJ240422. 1 Photobacterium leiognathi strain DH123 99
27 SK41 EU373418. 1 Ciirobacter f reundit strain YRL11 100
28 SK23 FJ866781. 1 Rhodobacter cap sulatus strain PSB- 04 100
29 SK50 DQ480145. 1 Marinomonas sp. D6084 99

4 RFLP 16S rDNA (2008 9 )

RFLP (%)
1 5725 1 DQ520896. 1 P. tetraodonis strain BSi20588 99
2 5725 11 NR_025509. 1 P. seudoalteromonasagarivorans strain KMM 255 99
3 53259 FJ906750. 1 V. alginolyticus strain HNO8801 100
4 622S 2 EF179615. 1 Psy chrobacter p acif icensis strain WP02- 1- 40— 1 100
5 5725 34 DQ520896 Pseudoalter omonas tetr aodonis 98
6 5725 45 AF212218.2 H alomonas hydrothermalis strain Slthf2 99
7 0012S 16 EU 660320. 1 Vibrio natriegens strain CM 3 99
8 622S 5 NR_025458. 1 Psy chrobacter marincola stram KMM 277 99
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4
RFLP (%)
9 612M 23 EU 684464. 1 H. aquamarina strain Vel- 10- 83 95
10 64MF 14(5325 34) AY620972. 1 V. splendidus strain 636 99
13 642M 3 AJ309941. 1 Psy chrobacter marincola 99
14 602S 5 EF125186. 1 Brachybacterium z hon gshanense strain JB 99
15 642S 17 DQ480145. 1 Marinomonas sp. D6084 99
16 5925 4 EF121853.1 H. shenglis strain SLO14B- 85T 100
17 612M 40 AM?229317. 1 H. denitrificans 99
18 6125 14 AF212217.2 H. meridiana strain Slthfl 99
19 6125 1 DQ&41475. 1 Pseudomonas mendocina 99
20 642B 15 AI551127.1 Psy chrobacter sp. es5 99
21 632S 14 AYS538714. 1 Oceanimonas smirnovii 98
22 612M 54 EU 440965. 1 H. aquamarina strain 2PR52- 11 100
23 63259 FJ472851. 1 Pseudomonas aer uginosa strain JM1- 1 100
24 64S 10(592S 36) X99761. 1 V. mytili 100
25 0012S 20 AB021419. 1 Pseudomonas denitrif icans 99
26 5825 4 CP000285. 1 Chromoh alobacter salexigens DSM 3043 100
27 0012M 54 DQO11614. 1 Pseudoalter omonas gang hw ensis 100
28 SK2 36 AJ514914. 1 V. fortis 99
29 SK2 38 DQ190440. 1 Oceanisp haera donghaensis strain BL11 99
30 602S 8 EU (099382. 1 Brevibacterium sp. SC9 100
31 6225 23 DQ224384. 1 Pseuwdomonas stutzeri 99
32 00125 21 EU 660320. 1 V. natriegens strain CM3 100
33 6325 19 FJ472851. 1 Pseudomonas aer uginosa strain JM b 1 100
34 602518 AY513646. 1 Psy chrobacter alimentarius strain JG— 102 99
V. gigantis , ,
, 2005 V. alginolytic-
’ us B
, 3.03% (4
, [ 14] 4 ) ,
, , , V. alginolyticus
4.40x 10" CFU/cm’, —4
, , 9
;9 ,
, , V. alginolyticus
26 C 26~ (29%1) C ,
V. alginolyticus (36 © 4 )

[15] [16] [17] [18]
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V. mytili , 9
, H alomonas sp., Psychrobacter sp., Pseudoaltero-
(GDNO64 ), 9 4 monas sp., Pseudomonas sp
Brevibacterium sp., Brachybacterium sp., Chro-
V. natriegens , mohalobacter sp., Oceanimonas sp. , Oceanisphaera
, 9.8 min Mullenger ' sp. , Marinomonas sp. 9
(20- 221 \ (10% ~ 74% ,
Maeda % 16S rDN A PCR- 42 9%), 4 (42% ~ 100%,
RFLP Yoshimi 20 86% )
C , 20°TC 3.3
9 ( )
30.6 C) ,
4 ( 24.2 C) , ,
V. parahaemolyticus V. harveyi (24 (2
V. fortis , ,
[ 18] [11]
[ 18] 7
) ) ( 5 9
16S rDNA PCR-RFLP ,
, DNA ,
,16S rDNA )
> 11 ;
CIJSEM» ) )
5 (2008 4 )
ol Chta
(22.85~ 26.53°C)  (17.19~ 33.78) (7.77~ 8.24)
(n=8) 0.17 0.530 1 0.324 3 - 0.1072 0.5929 - 0.406 3 0.441 1
V. gigantics (n=6) 0. 01 0.49 0.26 0.2953 0.6769 - 0.366 3 0.579 5
V. spleendid us (n="17 0.1390 0.540 8 0.3117 0.0522 0.6511 - 0.398 7 0.585 6
V. alginolyticus (n= 8) 0.6 0. 641 0.37 - 0.7603 0.056 1 - 0.467 1 0.908 52
V. eyeclitrop hicus (n=4) 0.100 0 0.071 8 -0.193 7 0.5301 0.5615 0.771 0 - 0.730 5
:n=4:P=0.05 ,r=0.8114P=0.01 ,r=0.9172 n=6:P=0.05 ,r=07067; P= 0.01 ,r=0.8343 n=7:P=0.05 ,r=

0. 666 4; P= 0. 01
1) ;2)

,r=0.7977 n= 8:P=0.05

,r=0.6319; P= 0.01

,r=0.764 6
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6 (2008 9 )
H
P Chta
(29.0~ 31.5C)  (19.40~ 30.81) (6.33~ 8.71)

(n=7) - 0.24838 - 0.2134 - 0.3866 0.741 1  0.5788 - 0.0200 0.0166

V. alginolyticus (n="7) - 0.5763 - 0.5831 - 0.8135) 0.0429 0.3645 - 0.28052 0.3479
V. natriegens (n= 6) 0.321 15 0.2723 0.1000 0.8057C  0.6699 - 0.1831 - 0.2655

:n=6:P=0.05 ,r=0.7067:P=0.01 ,r=0.8343 n=7:P=0.05 ,r=0.6664;P=0.01 ,r=0.7977
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The study on the diversity and distribution of vibrios and the
correlation between them and their ambient environmental
factors in Shenzhen coastal waters

CHEN Mingxia "*, LI He yang °, LI Gang’, ZHENG Tiar ling', JIAO Kun"?, HAN Yongsheng "

(1. School of Life Science, Xiamen University, Xiamen 361005, China; 2. T hird I nstitute of Oceanograp hy, State Oceanic
A dminisiration, X iamen361005, China; 3. Key Laboriory for Coastal and A tmosp heric Research, PK U HK UST Shenz herr
Hong K ong Institution Industry Education Research, Shenz hen 518048, China; 4. College of Chemical Engineering, H ua-
giao University, Xiamen 361021, China)

Abstract: The diversity and distribution of vibrios in Shenzhen coastal waters were studied, and the rela-
tionships between environmental factors and vibrio quantity were investigated. Results showed that the
seasonal variations of culturable vibrios in Shenzhen coastal sea seemed to be obvious. In the east costal
sea, the number of marine vibrios in April(with an average value of 1. 50 x 10" CFU/cmS) was higher than
that in September(with an average value of 8.89x 10° CFU/ em’), while in the west costal sea, the num-
ber of marine vibrios in September(with an average value of 5.09 X 10° CFU/cm3) was higher than that in
April(with an average value of 2.66x 10° CFU/ em®). The highest number was detected in the Daya Bay.

T he seasonal variations of each dominant Vibrio sp. in the coastal waters indicate that V. gigantislike
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species and V. splendiduslike species were dominant in A pril with lower temperature, while V. natr-
iegens-like species were dominant in September with higher temperature; V. alginolyticus-like species
were the dominant group in both seasons, the average number of it in April are higher than that in Septem-
ber. The vibrios density showed certain relationship between tem perature, salinity, pH, level of fecal colr
forms, level of total bacteria and culturable bacteria, and the salinity controls the distribution of vibrios
obviously.

Key words: Shenzhen coastal waters; diversity and distribution of vibrios; environmental factors



