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pH7.2 20 ¢ o ( BHI) : 37 ¢
1 000 mL 20 ¢ o ;
4 C Lo
2009
-80 C o :
(15.2+0.8) cm 100 ¢ 7d o

1

Tab.1 The time and locations for sampling

Code Sampling date Sampling sites Abbreviation Longitude and latitude
1 2012.07.10 HAINUP 20°03°38"N; 110°1921"E
2 2012.07.16 QHTMFP 20°03°05"N; 110°20°07"E
3 2012.07.17 HKSJFP 19°59°56"N; 110°37°06"E
4 2012.08. 06 DAWCR 19°40739"N; 110°23°04"E
5 2012.08. 06 WCL 19°37°17"N; 110°45°55"E
6 2012.08. 06 WCR 19°37°12"N; 110°46°44"E
7 2012.08. 06 DAXJFP 19°40°05"N; 110°24°05"E
8 2012.08.22 HKSP 19°58742"N; 110°28°44"E
1.2 ; " ;
1 mL (0.85% w/v NaCl) 10 10°° 10°
0.1 mL 6 30 C 72 h
Jurkevitch ' . 100 g 100 mL
(0.85% w/v NaCl) 4 C 30 min 4 C 30 min 4°C 8
4°C 10000 r * min"' 30 min 1 mL 0.1 mL
30 C 72 h °
1.3 o
BHI 30 C 24 h
4 C o Seo P ( Radial Diffusion Assay RDA)
o : 15 mL BHI
45 C ( BHI) 1 x10° ¢fu » mL™' 10
mL BHI o 4 mm
20 wL 30 C 18 h
o 20% -80°C o
1.4 16S rDNA 10 16S rDNA
PCR Pf: 5" AGAGTTTGATCCTGGCTCAG-3"; Pr: 5°-GGTTACCTTGTTACG
ACTT3". PCR (25uL)  ddH,0 18.8ulL 10 x PCR buffer 2. 5uL. 10 mmol * L.™" dNTP 0. 5L
IpL 2.5 U= ul™"  Tag DNA 0.2pL DNA 1pL. PCR 194 °C 5 min; 94 C 1
min 55 °C 1 min 72 C 2 min 30 72 °C 10 min. PCR DNA ( Taka—
ra) PCR pMD19 - T DH5«a
GenBank ( http: //blast. st — va.

nchi. nlm. nih. gov/Blast. cgi? PAGE_TYPE = BlastSearch& BLAST_SPEC = MicrobialGenomes)
MEGAS o
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1.5 Ei - Rhman ’ 15
72 ¢cm x50 cm x40 cm : 37 C
18 h 2 1 x10° cfu * mL™"'s
0. 1mL 2 o
10 d o
2
2.1 8
1759 ( 2)
50 (1. 2)
40 67.8%
19 32.2% 59
35 24 1
40.7% ( 2) 6
10. 6 mm ~30. 8 mm 26 27 28: G ( )
21.9 mm( 3) Fig. 1  The antagonistic effect of bacteria isolated from the
DAXJFP 78 ponds of Hainan Xinji Aquatic Science Technology Co
30.8 Litd. against Sireptococcus agalactiae
-© e 26 27 28: antagonism strains; C: physiological saline
2 8

Tab.2 The amount of bacteria and antagonistic strains isolated from each sample

/ / /%
Sampling locations Single colonies  Antagonism strains Relative content of antagonistic bacteria /%
Water samqles 173 24 13.87
HAINUP
Mud samqles 82 4 4.88
Water samqles 210 0 0
QHTMFP
Mud samqles 302 3 0.99
Water samqles 72 7 9.72
HKSJFP
Mud samqles 55 0 0
Water samqles 54 0 0
DAWCR
Mud samgles 112 4 3.57
Water samqles 219 7 3.20
DAXJFP
Mud samgles 104 7 6.73
Water samgles 96 0 0
WCL
Mud samgles 0 0 0
Water samqles 77 2 2.60
WCR
Mud samgles 60 1 1.67
Water samgles 60 0 0
HKSP
Mud samgles 83 0 0
1759 59 3.35
2.2 16S rDNA 16S rDNA 59
PCR 1500 bp  DNA (2.

1 513 ~1 521 bp DNA ; 16S rDNA GenBank
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59
NCBI 99%
59 5
8 ( 4); MEGAS 59
5
45 Bacillus
4
Pseudomonas(5 ) . Enterococcus( 2
) . Paenibacillus(2 )
Staphylococcus(5 ) (
3) . 2 16S rDNA
1: DNA Marker;2 3 4: HAINUP 40 75 6 7: HAINUP 57
2.3 Fig. 2 Amplification of the 16S rDNA gene of some strains
1: DNA Marker; 2 3 4: HAINUP 40; 5 6 7: HAINUP 57
( 4) 59 22 strains
37.3% 22 14 ( B. subtilis) . ( B. cere-
us) . ( B. thuringiensis) ( B. megaterium) 8 (S.
epidermidis) . ( Pseudomonas sp.) (E. faecalis) o 37
13.3% ~100% HAINUP24 .HAINUP75  DAWCR 91
3
Tab.3 The antagonistic property of the isolated strains against Streptococcus agalactiae ( X + SD)
/mm /mm /mm
Strain Diameter of inhibition Strain Inhibition zone diameter Strain Inhibition zone diameter
HAINUP11 11.9£0.6 HAINUP133 24.1 +0.56 DAWCROI1 20.8 £0.27
HAINUP24 29.6 £0.6 HAINUP134 20.5 +0.71 DAWCR102 18.6 +0.25
HAINUP35 27.0+0.3 HAINUP157 17.3 0.2 DAXJFP26 20.7 £0.1
HAINUP40 28.4 0.2 HAINUP169 26.6 0.1 DAXJFP27 27.1+0.2
HAINUP47 27.4 0.2 HAINUP182 15.9£0.2 DAXJFP28 22.6 +0.2
HAINUPS6 20.0+0.1 HAINUP198 19.2 +0.4 DAXJFP78 30.8 £0.3
HAINUPS7 24.9 £0.5 HAINUP234 20.4 £0.6 DAXJFP145 15.2 +0.3
HAINUP61 12.8 £0.2 HAINUP240 26.0 0.2 DAXJFP177 28.0 +£0.2
HAINUP63 26.1+0.2 QHTMFP329 10.6 0.4 DAXJFP209 24.8 0.2
HAINUP65 28.0+0.3 QHTMFP380 29.9 +0.3 DAXJFP250 28.4 £0.5
HAINUP70 13.2 +0.3 QHTMFP444 26.5+0.3 DAXJFP251 22.6 £0.7
HAINUP75 30.1+0.2 HKSJFP1 11.5+0.2 DAXJFP275 30.8 +0.4
HAINUPS3 14.4 +£0.2 HKSJFP8 22.1+0.2 DAXJFP284 13.8 +0.5
HAINUP86 28.7+0.7 HKSJFP32 25.0+0.2 DAXJFP296 23.6 £0.6
HAINUP88 25.7 +0.2 HKSJFP35 14.9 +£0.4 DAXJFP300 22.2 0.5
HAINUP93 29.2 +0.4 HKSJFP42 13.8 £0.5 DAXJFP311 20.0 £0.1
HAINUP96 22.2+0.4 HKSJFP47 19.8 £0.3 WCR 37 21.1 £0.5
HAINUP104 18.5+0.2 HKSJFP58 22.0+0.3 WCR 58 16.5 0.6
HAINUP109 23.2+0.3 DAWCR67 21.0+0.6 WCR 101 25.1 0.1
HAINUP120 11.6 £0.2 DAWCR79 21.6 0.2 Physical saline 0
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Fig.3 The phylogenetic tree based on 16S rDNA sequence
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1 ZHANGD LI A GUOY etal. Molecular characterization of Streptococcus agalactiae in diseased farmed tilapia in China

J . Aquaculture 2013 412:64 -69.

399 —406.

3 PANDIYAN P BALARAMAN D THIRUNAVUKKARASU R

et al. Probiotic in aquaculture ]

J. 2012 36(3):

. Drug Invention Today
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Identification and evaluation of Heliconia
germplasm with cold resistance and agronomic traits

XU Shisong YANG Guangsui HUANG Shaohua ZHANG Zhiqun YIN Junmei
( Tropical Crops Genetic Resources Institute CATAS/Ministry of Agriculture Key Laboratory for Utilization of Tropical Crops Germplasm
Resources Danzhou Hainan 571737 China)

Abstract: Heliconia species originate in the neotropical region. The cold resistance and agronomic traits such as
flowering stage ornamental value etc of 67 varieties of Heliconia species which were introduced to Hainan Is—
land were successively identified for 3 years for comprehensive evaluation in the field nursery. Of the 67 varieties
eight varieties were found suitable for cultivation in different locations of Hainan Province including H. nicke—
riensis H. caribaea x H. bihai ‘Jacquinii ~ H. bihai ‘Lobster Claw Two’ H. orthotricha ‘Imperial’ H
chartacea ‘Sexy Pink’ H. psittacorum ‘Vincent Red’ H. densiflora ‘Fire Flash’ H. stricta ‘Iris Bannoch—
ie” . The evaluations of the 67 varieties of Heliconia spp are valuable for genetic improvement cultivation and ex—
ploitation of Heliconia germplasm

Key words: Heliconia spp.; germplasm; cold resistance; agronomic trait; evaluation.
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Isolation Identification and Diversity Analysis of Antagonistic Bacteria
Against Tilapia Pathogen Streptococcus agalactiae

ZHAO Guangjun' > ZHOU Yongcan' > YANG Hui’ CAI Yan® ZHANG Han’
XIE Zhenyu’ WANG Shifeng' > LI Cong’

1. State Key Laboratory Breeding Base for Sustainable Exploitation of Tropical Bioresources Hainan University Haikou
y ry g p p y
570228; 2. Hainan Provincial Key Laboratory for Tropical Hydrobiology & Biotechnology College of Marine Sciences
Hainan University Haikou 570228 China)

Abstract: Antagonistic bacteria against tilapia Streptococcus agalactiae were isolated using Radial Diffusion As—
say ( RDA) method and identified using 16S rDNA sequencing technique. A phylogenetic tree was also construc—
ted to analyze the diversity of the antagonistic bacteria isolated. Intraperitoneal injection method was used to test
the toxicity of the isolated antagonistic bacteria against tilapia fishes. Results showed that 59 of the 1 759 strains
of the bacteria isolated from eight freshwater ponds showed strong antagonistic effect against Streptococcus agalac—
tiae. The diameter of the inhibition zones ranged from 10.6 mm to 30. 8 mm with an average value of 21. 9mm.

The 16S rDNA sequencing and phytogenetic tree analysis indicated that these 59 strains of bacteria belong to 5
genus and 8 species including genus Bacillus (45 strains) genus Pseudomonas (5 strains) genus Enterococ—
cus (2 strains) genus Paenibacillus (2 stains) and genus Staphylococcus ( 5 strains) . The toxicity tolerance test
showed that 22 strains were nontoxic to tilapia fishes. These nontoxic strains can be used as alternative antagonis—
tic bacterial strains to control and prevent from tilapia Streptococcus disease in the future.

Key words: tilapia; Streptococcus agalactiae; antagonistic probiotics



