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Abstract

Abstract

The discharge of ballast water has caused invasive species to spread in large
scale and long distance, and has caused great harm to the marine environment globally,
was listed as one of the four major threats to the ocean by the World Environment
Foundation. Currently, there are few studies on the microorganism change in ballast
water. In this study, the abundance of bacteria and viruses change was continuously
observed to analyse how they changes and their relationship. T-RFLP technique was
applied to analyze the bacterial community changes. Two marine bacteria were also
identified and two novel genera were proposed. The major results are:

1, Bacteria and viruses abundance in ballast water, after being pumped in,
changes in choppy in the first 10 days and after that it's much stable. The two changes
were related, in the first 2 days, the abundance of bacteria decreased because of the
environmental change, as the host decreased, the abundance of viruses also decreased.
Changes in the abundance of viruses will also affect the abundance of bacteria.
Changes in the abundance of viruses will also affect the abundance of bacteria. The
relationship between the two changes is that: the changes in environment caused the
abundance of bacteria to change, thereby affecting the changes in virus abundance and
affecting the bacteria abundance in return. They are both changing contuniously and
interrelated.

2, The number and height of singal peaks detected from T-RFLP analysis
changes dramatically from the beginning to the end, this shows that not only the
abundance of bacteria was changing but also the community composition was
changing greatly. And after 10 days, the abundance stabled but community was still
changing.

3, 16S sequence comparison reveal that JLT832" belongs to family
Sphingomonadaceae and shows the highest similarity with genera Sphingosinicella
and Novosphingobium. Although the 16S similarity between JLT832" and Zymomonas

species was very low, they were stablely in the same branch. After the characteristics

I



Abstract

comparison has been made, we found that only Novosphingobium panipatense could
utilize sorbitol and only Novosphingobium subarcticum could utilize mannitol, but
strain could utilize sorbitol, mannitol, glycerol and inositol at the same time. Based on
the 16S analysis and characteristics comparison, a novel genus was proposed with the
name Stakelama pacifica gen. nov. sp. nov.

JLT1363" showed the highest 16S sequence similarity to Citromicrobium
bathyomarinum’JF-1(97.9%), but this strain was not deposited and the proposal was
not velidated by IJSEM. 16S sequence alignment and phylogenctic tree analysis
showed JLT1363" was similar to Erythrobacter species and some common features
were found: Gram-negative, oxidase and catalase positive, can not use citric acid and
penicillin resistance. But signeficant difference were also found: the ability to
hydrolyze gelatin, nitrate reduction, production of hydrogen sulfide, Tween80
negative and three respiratory quinone were found: Q8 (41%), Q10 (37%) and MKS
(22%). Based on all these features, a novel genus of family Erythrobacteraceae was

proposed with the name Oceanibacter nanhaiensis gen. nov. sp. nov.

Key words: Ballast water; Microorganisms; Bacterial abundance; Virus abundance,

T-RFLP; Bacteria characterization

v



457

B ik

F—E it
1.1 £NEZ
FEIE KA AR FAG IR T, E TR AR B R (R 5, T R T & A )

— AT R — AN JR BRI DX PR AL, TR R T & A AR e RS RS H2
U JUAMEEE, B TR R, A TR WD, [ R4k 5 2 05 Sz i
Wz, Bk M AEYAE N D T IR TR ORAR BERR, ER PR R
A, AR, SR T R RS RGOV ST RN R I B K E
Hiyoh 21 4l i EEWIEE ) 2 — (Zunigar 58, 2000),

KTHEPNR (biological invasion) I X, FARFARGEAEFN, WHE
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