APPENDIX A

Media

Various media were used in this study as isolation medium, storage medium or test
medium and prepared as followed formula (per liter). All agar media preparation by
dissolving composition in distill water, adjust pH and add agar, boiling until melt and
sterilization by autoclave at 121 C for 15 minutes.

A.1 Refresh and purify actinomycetes isolates medium and Genomic DNA

extraction medium

Glucose Yeast Extract Agar

Glucose 10 ¢
Yeast extract 10 ¢
Agar 15 ¢
Distill water 1 |
Final pH 7.2
Non — Sporulating Agar [Maldonado et al., 2009]

Casamino acid 20 g
Soluble starch 20 g
Yeast extract 4 g
Agar 15 ¢
Distill water 1 1
Final pH 6.5

128



A.2 International Streptomyces Project medium (ISP medium) [Shirling and
Gottlieb, 1966; Williams et al., 1983]

International Streptomyces Project Medium 2 (ISP-2) or yeast malt extract (Y M)

agar

Yeast extract 4 g
Malt extract 10 ¢
Glucose 4 g
pH 7.0

International Streptomyces Project Medium 3 (ISP-3) agar or Oatmeal (OM)

agar

Oatmeal 20 ¢
Agar 18 g
Distill water 1 1

Mixing oatmeal in distill water 500 ml, was boiled for 15 — 30 mim and

filtrated, then adjust volume of filtrates solution to 1000 ml with distilled water. Agar

were in oatmeal solution and sterilized by autoclaved at 121°C for 15 min.

International Streptomyces Project Medium 6 (ISP-6) agar or Peptone-yeast

extract iron agar

Peptone Iron Agar, dehydrate 36 g
Yeast extract i 0
Agar 15 g
Distill water 11
pH 7.0-7.
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APPENDIX B

Chemical reagents and buffer

B.1 Chemical and reagents for genomic DNA extraction and gel electrophoresis
detection.

CTAB lysis buffer
10% Cetyltrimethylammonium bromide solution (CTAB)
CTAB 10 g
0.7 M Sodium chloride 100 ml
The CTAB was added slowly to NaCl solution at 65°C for completely

solubilization.
Phosphate buffer (240 mM)
KH2PO, 3.627 g
KoHPO, 4180 g
Distilled water 100 mi
pH 8.0

The CTAB solution (100 ml) was mixed in phosphate buffer (100 ml) and
sterilized by autoclaved at 121°C for 15 min.
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0.5 M Ethylenediaminetetraacetic acid (EDTA)

Na,EDTA.2H,0 186 g
Sodium hydroxide 2 g
Distilled water 88 mi
pH 8.0

Phenol: Chloroform: Isoamyl alcohol solution (25 : 24 : 1)

Phenol 25 ml
Chloroform 24 ml
Isoamyl alcohol 1 mi

Chloroform: Isoamyl alcohol solution (24 : 1)
Chloroform 24 mi

Isoamyl alcohol 1 mi

TAE buffer (stock solution 50X)

Tris-base (Hydroxymethyl) aminomethane 121 ¢

Glacial acetic acid 2855 ml
0.5 MEDTA 50 ml
Distill water (up to) 500 ml

TAE Ethidium bromide
10 mg/ ml Ethidium bromide 25
1X TAE buffer 500 ml
B.2 Chemical and reagents for cell wall analysis by TLC method

Solvent solution for running TLC plate method

Methanol 80 ml
Distill water 26 ml
6N HCI 4 mi
Pyridine 10 ml
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Acetonic-ninhydrin spraying reagent
Ninhydrin
Acetone

0.2
100
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APPENDIX C

Antimicrobial activity and nucleotide sequence
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Appendix C.1

Qualitative antimicrobial axtivity of active actinomycete associated with Nostochopsis spp. which cultivated in

Med.30
Code Aeromonas Control Pseudomanas Control Vibrio Control

1 2 3 Mean SD Mean SD 1 2 3 Mean SD Mean SD 1 2 3 Mean SD Mean SD
NCMO01 5.00 5.00 5.00 5.00 | 0.00 5.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 5.00 | 0.00 8.00 8.00 7.00 7.67 0.58 5.00 | 0.00
NCMO04 8.00 8.00 8.00 8.00 | 0.00 10.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 9.00 | 0.00 6.00 6.00 7.00 6.33 0.58 8.00 | 0.00
NCMn01 5.00 9.00 7.00 7.00 | 2.00 10.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 9.00 | 0.00 5.00 5.00 5.00 5.00 0.00 8.00 | 0.00
NCMn02 9.00 7.00 9.00 8.33 | 1.15 10.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 9.00 | 0.00 5.00 5.00 5.00 5.00 0.00 8.00 | 0.00
NCMn03 12.00 | 15.00 | 11.00 12.67 | 2.08 7.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 6.00 | 0.00 5.00 5.00 5.00 5.00 0.00 7.00 | 0.00
NCMn07 8.00 8.00 7.00 7.67 | 0.58 5.00 | 0.58 6.00 6.00 6.00 6.00 | 0.00 5.00 | 0.58 6.00 6.00 6.00 6.00 0.00 5.00 | 0.58
NCMn09 10.00 9.00 | 10.00 9.67 | 0.58 7.00 | 0.00 7.00 7.00 7.00 7.00 | 0.00 6.00 | 0.00 5.00 5.00 5.00 5.00 0.00 7.00 | 0.00
NCMn10 11.00 9.00 | 10.00 10.00 | 1.00 7.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 6.00 | 0.00 5.00 5.00 5.00 5.00 0.00 7.00 | 0.00
NCRO1 13.00 | 12.00 | 10.00 11.67 | 1.53 7.00 | 0.00 8.00 8.00 6.00 7.33 | 1.15 6.00 | 0.00 6.00 6.00 5.00 5.67 0.58 7.00 | 0.00
NCRO02 12.00 | 10.00 | 10.00 10.67 | 1.15 7.00 | 0.00 7.00 8.00 7.00 7.33 | 0.58 6.00 | 0.00 6.00 6.00 6.00 6.00 0.00 7.00 | 0.00
NCRO03 10.00 9.00 | 10.00 9.67 | 0.58 7.00 | 0.00 5.00 7.00 5.00 5.67 | 1.15 6.00 | 0.00 7.00 7.00 5.00 6.33 1.15 7.00 | 0.00
NCRO04 6.00 5.00 7.00 6.00 | 1.00 10.00 | 0.00 6.00 5.00 5.00 5.33 | 0.58 9.00 | 0.00 7.00 7.00 5.00 6.33 1.15 8.00 | 0.00
NCRO05 9.00 | 10.00 | 10.00 9.67 | 0.58 7.00 | 0.00 | 11.00 | 12.00 | 12.00 11.67 | 0.58 6.00 | 0.00 5.00 5.00 5.00 5.00 0.00 7.00 | 0.00
NCRO06 14,00 | 12.00 | 12.00 12,67 | 1.15 7.00 | 0.00 7.00 7.00 7.00 7.00 | 0.00 6.00 | 0.00 6.00 6.00 6.00 6.00 0.00 7.00 | 0.00
NCRHN01 9.00 9.00 8.00 8.67 | 0.58 7.00 | 0.00 8.00 8.00 8.00 8.00 | 0.00 6.00 | 0.00 6.00 6.00 7.00 6.33 0.58 7.00 | 0.00
NCRHN04 10.00 | 13.00 | 11.00 11.33 | 1.53 7.00 | 0.00 8.00 8.00 7.00 7.67 | 0.58 6.00 | 0.00 6.00 6.00 6.00 6.00 0.00 7.00 | 0.00
NCRHN05 7.00 7.00 8.00 7.33 | 0.58 6.00 | 0.58 5.00 5.00 5.00 5.00 | 0.00 6.00 | 0.58 8.00 8.00 8.00 8.00 0.00 6.00 | 0.58
NCRHN08 5.00 7.00 7.00 6.33 | 1.15 10.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 9.00 | 0.00 5.00 5.00 5.00 5.00 0.00 8.00 | 0.00
NCG04 17.00 | 14.00 | 15.00 15.33 | 1.53 4,00 | 0.00 8.00 7.00 8.00 7.67 | 0.58 6.00 | 0.00 5.00 5.00 5.00 5.00 0.00 7.00 | 0.00
NCGn01 10.00 | 10.00 | 12.00 10.67 | 1.15 10.00 | 0.00 6.00 5.00 6.00 5.67 | 0.58 9.00 | 0.00 5.00 5.00 5.00 5.00 0.00 8.00 | 0.00
NCGn02 7.00 7.00 8.00 7.33 | 0.58 7.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 6.00 | 0.00 5.00 5.00 5.00 5.00 0.00 7.00 | 0.00
NCGn04 8.00 7.00 8.00 7.67 | 0.58 10.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 9.00 | 0.00 5.00 5.00 5.00 5.00 0.00 8.00 | 0.00
NCGnO7 5.00 8.00 10.00 7.67 | 252 10.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 9.00 | 0.00 5.00 5.00 5.00 5.00 0.00 8.00 | 0.00
NCHO1 9.00 9.00 8.00 8.67 | 0.58 7.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 6.00 | 0.00 7.00 5.00 7.00 6.33 1.15 7.00 | 0.00
NCHO03 10.00 9.00 10.00 9.67 | 0.58 7.00 | 0.00 7.00 7.00 7.00 7.00 | 0.00 6.00 | 0.00 6.00 5.00 6.00 5.67 0.58 7.00 | 0.00
NCHO05 8.00 8.00 7.00 7.67 | 0.58 5.00 | 0.00 6.00 6.00 7.00 6.33 | 0.58 5.00 | 0.00 5.00 5.00 5.00 5.00 0.00 5.00 | 0.00
NCHO06 8.00 7.00 7.00 7.33 | 0.58 6.00 | 0.00 5.00 6.00 5.00 5.33 | 0.58 6.00 | 0.00 6.00 5.00 6.00 5.67 0.58 6.00 | 0.00
NCHN03 10.00 8.00 8.00 8.67 | 1.15 10.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 9.00 | 0.00 5.00 5.00 5.00 5.00 0.00 8.00 | 0.00
NCHnNO05 8.00 8.00 7.00 7.67 | 0.58 10.00 | 0.00 5.00 5.00 5.00 0.00 | 0.00 9.00 | 0.00 5.00 5.00 5.00 5.00 0.00 8.00 | 0.00
NCS03 8.00 7.00 7.00 7.33 | 0.58 5.00 | 0.58 5.00 5.00 6.00 5.33 | 0.58 5.00 | 0.58 6.00 6.00 6.00 6.00 0.00 5.00 | 0.58
NCS05 11.00 13.00 13.00 12.33 | 1.15 7.00 | 0.00 11.00 11.00 10.00 10.67 | 0.58 6.00 | 0.00 5.00 5.00 5.00 5.00 0.00 7.00 | 0.00
NCSn01 9.00 8.00 9.00 8.67 | 0.58 7.00 | 0.00 8.00 8.00 8.00 8.00 | 0.00 6.00 | 0.00 5.00 5.00 5.00 5.00 0.00 7.00 | 0.00
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Appendix C.1 (continued)

Code Escherichia coli Control Candida albicans Control Strepphylococcus aureus Control
1 2 3 Mean SD Mean SD 1 2 3 Mean SD Mean SD 1 2 3 Mean SD Mean SD
NCMO01 5.00 | 5.00 | 5.00 5.00 | 0.00 5.00 | 0.00 | 5.00 | 5.00 5.00 5.00 | 0.00 5.00 | 0.00 5.00 5.00 5.00 5.00 0.00 5.00 | 0.00
NCMO04 5.00 | 5.00 | 5.00 5.00 | 0.00 7.00 | 0.00 | 6.00 | 6.00 8.00 6.67 | 1.15 10.67 | 1.53 7.00 7.00 6.00 6.67 0.58 11.33 | 1.15
NCMn01 7.00 | 5.00 | 5.00 567 | 1.15 7.00 | 0.00 | 500 | 8.00 7.00 6.67 | 1.53 10.67 | 1.53 5.00 5.00 5.00 5.00 0.00 11.33 | 115
NCMn02 5.00 | 5.00 | 5.00 5.00 | 0.00 7.00 | 0.00 | 6.00 | 6.00 5.00 5.67 | 0.58 10.67 | 1.53 8.00 7.00 7.00 7.33 0.58 11.33 | 115
NCMn03 5.00 | 5.00 | 5.00 5.00 [ 0.00 6.00 | 0.00 | 6.00 | 5.00 6.00 5.67 | 0.58 7.00 | 0.00 5.00 5.00 5.00 5.00 0.00 7.00 | 0.00
NCMn07 8.00 | 8.00 | 9.00 8.33 | 0.58 5.00 | 058 | 7.00 | 8.00 7.00 7.33 | 058 5.00 | 0.58 7.00 8.00 7.00 7.33 0.58 5.00 | 0.58
NCMn09 5.00 | 5.00 | 5.00 5.00 | 0.00 6.00 | 0.00 | 7.00 | 8.00 8.00 7.67 | 0.58 7.00 | 0.00 5.00 5.00 5.00 5.00 0.00 7.00 | 0.00
NCMn10 6.00 | 6.00 | 6.00 6.00 | 0.00 6.00 | 0.00 | 5.00 | 5.00 5.00 5.00 | 0.00 7.00 | 0.00 5.00 5.00 5.00 5.00 0.00 7.00 | 0.00
NCRO1 5.00 | 5.00 | 5.00 5.00 | 0.00 6.00 | 0.00 | 6.00 | 6.00 6.00 6.00 | 0.00 7.00 | 0.00 5.00 8.00 5.00 6.00 1.73 7.00 | 0.00
NCR02 5.00 | 5.00 | 6.00 5.33 | 0.58 6.00 | 0.00 | 6.00 | 6.00 6.00 6.00 | 0.00 7.00 | 0.00 6.00 6.00 6.00 6.00 0.00 7.00 | 0.00
NCRO3 6.00 | 6.00 | 6.00 6.00 | 0.00 6.00 | 0.00 | 6.00 | 6.00 6.00 6.00 | 0.00 7.00 | 0.00 6.00 6.00 5.00 5.67 0.58 7.00 | 0.00
NCR04 5.00 | 5.00 | 5.00 5.00 | 0.00 7.00 | 0.00 | 500 | 6.00 5.00 533 | 0.58 10.67 | 1.53 6.00 5.00 5.00 5.33 0.58 1133 | 1.15
NCR05 5.00 | 5.00 | 5.00 5.00 | 0.00 6.00 | 0.00 | 9.00 | 9.00 10.00 9.33 | 0.58 7.00 | 0.00 7.00 7.00 7.00 7.00 0.00 7.00 | 0.00
NCRO06 5.00 | 5.00 | 5.00 5.00 | 0.00 6.00 | 0.00 | 6.00 | 6.00 6.00 6.00 | 0.00 7.00 | 0.00 8.00 9.00 8.00 8.33 0.58 7.00 | 0.00
NCRHN01 5.00 | 5.00 | 5.00 5.00 | 0.00 6.00 | 0.00 | 7.00 | 8.00 7.00 7.33 | 0.58 7.00 | 0.00 7.00 7.00 7.00 7.00 0.00 7.00 | 0.00
NCRHN04 6.00 | 6.00 | 6.00 6.00 | 0.00 6.00 | 0.00 | 7.00 | 7.00 8.00 7.33 | 0.58 7.00 | 0.00 6.00 5.00 6.00 5.67 0.58 7.00 | 0.00
NCRHN05 10.00 | 9.00 | 9.00 9.33 | 0.58 6.00 | 0.58 | 8.00 | 7.00 8.00 7.67 | 0.58 6.00 | 0.58 5.00 5.00 5.00 5.00 0.00 6.00 | 058
NCRHnN08 7.00 5.00 5.00 5.67 1.15 7.00 | 0.00 5.00 5.00 5.00 5.00 0.00 10.67 | 1.53 6.00 5.00 5.00 5.33 0.58 11.33 | 1.15
NCG04 5.00 | 5.00 | 5.00 5.00 | 0.00 6.00 | 0.00 | 6.00 | 5.00 5.00 533 | 0.58 7.00 | 0.00 5.00 5.00 5.00 5.00 0.00 7.00 | 0.00
NCGn01 5.00 | 5.00 | 5.00 5.00 | 0.00 7.00 | 0.00 | 6.00 | 5.00 9.00 6.67 | 2.08 10.67 | 1.53 7.00 5.00 5.00 5.67 1.15 11.33 | 1.15
NCGn02 5.00 | 5.00 | 5.00 5.00 | 0.00 6.00 | 0.00 | 500 | 5.00 5.00 5.00 | 0.00 7.00 | 0.00 5.00 5.00 5.00 5.00 0.00 7.00 | 0.00
NCGn04 5.00 | 5.00 | 5.00 5.00 | 0.00 7.00 | 0.00 | 6.00 | 5.00 9.00 6.67 | 2.08 10.67 | 1.53 7.00 5.00 5.00 5.67 1.15 11.33 | 1.15
NCGn07 5.00 5.00 5.00 5.00 0.00 7.00 | 0.00 5.00 7.00 9.00 7.00 2.00 10.67 | 1.53 6.00 6.00 5.00 5.67 0.58 11.33 | 1.15
NCHO1 5.00 5.00 5.00 5.00 0.00 6.00 | 0.00 5.00 5.00 5.00 5.00 0.00 7.00 | 0.00 6.00 5.00 6.00 5.67 0.58 7.00 | 0.00
NCHO03 6.00 6.00 5.00 5.67 0.58 6.00 | 0.00 6.00 6.00 6.00 6.00 0.00 7.00 | 0.00 7.00 8.00 7.00 7.33 0.58 7.00 | 0.00
NCHO05 5.00 5.00 6.00 5.33 0.58 5.00 | 0.00 5.00 5.00 5.00 5.00 0.00 5.00 | 0.00 5.00 5.00 5.00 5.00 0.00 5.00 | 0.00
NCHO06 8.00 8.00 7.00 7.67 0.58 6.00 | 0.00 7.00 7.00 7.00 7.00 0.00 6.00 | 0.00 5.00 6.00 5.00 5.33 0.58 6.00 | 0.00
NCHnNO03 5.00 5.00 5.00 5.00 0.00 7.00 | 0.00 6.00 5.00 8.00 6.33 1.53 10.67 | 1.53 6.00 6.00 5.00 5.67 0.58 11.33 | 1.15
NCHnNO05 5.00 5.00 5.00 5.00 0.00 7.00 | 0.00 5.00 7.00 5.00 5.67 1.15 10.67 | 1.53 5.00 6.00 5.00 5.33 0.58 11.33 | 1.15
NCS03 5.00 5.00 5.00 5.00 0.00 5.00 | 0.58 6.00 6.00 5.00 5.67 0.58 5.00 | 0.58 6.00 5.00 6.00 5.67 0.58 5.00 | 0.58
NCS05 5.00 5.00 5.00 5.00 0.00 6.00 | 0.00 8.00 7.00 8.00 7.67 0.58 7.00 | 0.00 5.00 5.00 5.00 5.00 0.00 7.00 | 0.00
NCSn01 5.00 5.00 5.00 5.00 0.00 6.00 | 0.00 7.00 7.00 6.00 6.67 0.58 7.00 | 0.00 6.00 6.00 6.00 6.00 0.00 7.00 | 0.00




9¢T

Appendix C.1 (continued)

Code Strepphylococcus aureus MRS Control
1 2 3 Mean SD Mean SD
NCMO01 5.00 5.00 5.00 5.00 | 0.00 5.00 | 0.00
NCMO04 18.00 | 19.00 | 19.00 18.67 | 0.58 9.00 | 0.00
NCMn01 12.00 | 15.00 9.00 12.00 | 3.00 9.00 | 0.00
NCMn02 15.00 13.00 10.00 12.67 | 2.52 9.00 | 0.00
NCMn03 6.00 6.00 5.00 5.67 | 0.58 7.00 | 0.00
NCMn07 8.00 8.00 8.00 8.00 | 0.00 5.00 | 0.58
NCMn09 7.00 7.00 8.00 7.33 | 0.58 7.00 | 0.00
NCMn10 6.00 5.00 6.00 5.67 | 0.58 7.00 | 0.00
NCRO1 5.00 5.00 6.00 5.33 | 0.58 7.00 | 0.00
NCR02 8.00 8.00 8.00 8.00 | 0.00 7.00 | 0.00
NCRO03 7.00 7.00 5.00 6.33 | 1.15 7.00 | 0.00
NCR04 24.00 | 24.00 | 21.00 23.00 | 1.73 9.00 | 0.00
NCRO05 8.00 7.00 7.00 7.33 | 0.58 7.00 | 0.00
NCRO06 8.00 6.00 8.00 7.33 | 115 7.00 | 0.00
NCRHN01 6.00 6.00 6.00 6.00 | 0.00 7.00 | 0.00
NCRHN04 7.00 7.00 7.00 7.00 | 0.00 7.00 | 0.00
NCRHN05 7.00 7.00 7.00 7.00 | 0.00 6.00 | 0.58
NCRHN08 15.00 | 17.00 | 13.00 15.00 | 2.00 9.00 | 0.00
NCG04 5.00 5.00 5.00 5.00 | 0.00 7.00 | 0.00
NCGn01 11.00 | 12.00 | 10.00 11.00 | 1.00 9.00 | 0.00
NCGn02 5.00 5.00 5.00 5.00 | 0.00 7.00 | 0.00
NCGn04 9.00 | 11.00 | 10.00 10.00 | 1.00 9.00 | 0.00
NCGn07 15.00 14.00 15.00 14.67 | 0.58 9.00 | 0.00
NCHO1 6.00 6.00 5.00 5.67 | 0.58 7.00 | 0.00
NCHO03 5.00 6.00 6.00 5.67 | 0.58 7.00 | 0.00
NCHO05 6.00 5.00 6.00 5.67 | 0.58 5.00 | 0.00
NCHO06 8.00 8.00 7.00 7.67 | 0.58 6.00 | 0.00
NCHnNO03 17.00 14.00 16.00 15.67 | 1.53 9.00 | 0.00
NCHnNO05 9.00 10.00 12.00 10.33 | 1.53 9.00 | 0.00
NCS03 5.00 5.00 5.00 5.00 | 0.00 5.00 | 0.58
NCS05 8.00 8.00 7.00 7.67 | 0.58 7.00 | 0.00
NCSn01 7.00 7.00 8.00 7.33 | 0.58 7.00 | 0.00
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Appendix C.2

Qualitative antimicrobial axtivity of active actinomycete associated with Nostochopsis spp. which cultivated in

M52
Code Aeromonas Control Pseudomanas Control Vibrio Control

1 2 3 Mean SD Mean SD 1 2 3 Mean SD Mean SD 1 2 3 Mean SD Mean SD
NCMO01 5.00 5.00 5.00 5.00 | 0.00 5.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 6.00 | 0.00 8.00 | 8.00 7.00 7.67 | 0.58 6.00 | 0.00
NCMO04 5.00 5.00 5.00 5.00 | 0.00 9.33 | 0.58 5.00 5.00 5.00 5.00 | 0.00 9.00 | 0.00 6.00 | 5.00 6.00 5.67 | 0.58 8.00 | 0.00
NCMnO01 12.00 | 13.00 | 11.00 12.00 | 1.00 9.33 | 0.58 8.00 7.00 8.00 7.67 | 0.58 9.00 | 0.00 6.00 | 5.00 5.00 5.33 | 0.58 8.00 | 0.00
NCMnO02 5.00 5.00 5.00 5.00 | 0.00 9.33 | 0.58 5.00 5.00 6.00 5.33 | 0.58 9.00 | 0.00 10.00 | 9.00 7.00 8.67 | 1.53 8.00 | 0.00
NCMnO03 10.00 | 11.00 | 11.00 10.67 | 0.58 7.00 | 0.00 7.00 7.00 8.00 7.33 | 0.58 6.00 | 0.00 5.00 | 5.00 5.00 5.00 | 0.00 6.00 | 0.00
NCMnNO7 7.00 7.00 7.00 7.00 | 0.00 5.00 | 0.00 6.00 5.00 7.00 6.00 | 1.00 6.00 | 0.00 5.00 | 5.00 5.00 5.00 | 0.00 6.00 | 0.00
NCMnO09 10.00 | 10.00 9.00 9.67 | 0.58 7.00 | 0.00 8.00 7.00 8.00 7.67 | 0.58 6.00 | 0.00 5.00 | 5.00 5.00 5.00 | 0.00 6.00 | 0.00
NCMn10 10.00 9.00 | 10.00 9.67 | 0.58 7.00 | 0.00 6.00 6.00 6.00 6.00 | 0.00 6.00 | 0.00 5.00 | 5.00 5.00 5.00 | 0.00 6.00 | 0.00
NCRO1 12,00 | 11.00 | 11.00 11.33 | 0.58 7.00 | 0.00 8.00 8.00 8.00 8.00 | 0.00 6.00 | 0.00 6.00 | 6.00 6.00 6.00 | 0.00 6.00 | 0.00
NCRO02 5.00 5.00 5.00 5.00 | 0.00 7.00 | 0.00 9.00 8.00 9.00 8.67 | 0.58 6.00 | 0.00 7.00 | 7.00 7.00 7.00 | 0.00 6.00 | 0.00
NCRO03 9.00 9.00 7.00 8.33 | 1.15 7.00 | 0.00 7.00 5.00 6.00 6.00 | 1.00 6.00 | 0.00 5.00 | 6.00 5.00 5.33 | 0.58 6.00 | 0.00
NCRO04 15.00 | 17.00 | 13.00 15.00 | 2.00 9.33 | 0.58 6.00 5.00 5.00 5.33 | 0.58 9.00 | 0.00 7.00 | 8.00 7.00 7.33 | 0.58 8.00 | 0.00
NCRO05 10.00 | 10.00 9.00 9.67 | 0.58 7.00 | 0.00 8.00 8.00 7.00 7.67 | 0.58 6.00 | 0.00 5.00 | 5.00 5.00 5.00 | 0.00 6.00 | 0.00
NCRO06 5.00 5.00 5.00 5.00 | 0.00 7.00 | 0.00 | 10.00 9.00 | 10.00 9.67 | 0.58 6.00 | 0.00 6.00 | 6.00 6.00 6.00 | 0.00 6.00 | 0.00
NCRHNO01 9.00 9.00 9.00 9.00 | 0.00 7.00 | 0.00 9.00 8.00 8.00 8.33 | 0.58 6.00 | 0.00 8.00 | 7.00 8.00 7.67 | 0.58 6.00 | 0.00
NCRHN04 5.00 5.00 5.00 5.00 | 0.00 7.00 | 0.00 9.00 9.00 8.00 8.67 | 0.58 6.00 | 0.00 9.00 | 9.00 10.00 9.33 | 0.58 6.00 | 0.00
NCRHnN05 5.00 5.00 5.00 5.00 | 0.00 5.00 | 0.00 7.00 8.00 8.00 7.67 | 0.58 6.00 | 0.00 6.00 | 6.00 5.00 5.67 | 0.58 6.00 | 0.00
NCRHN08 5.00 5.00 5.00 5.00 | 0.00 9.33 | 0.58 5.00 5.00 5.00 5.00 | 0.00 9.00 | 0.00 6.00 | 6.00 5.00 5.67 | 0.58 8.00 | 0.00
NCGO04 7.00 7.00 7.00 7.00 | 0.00 7.00 | 0.00 6.00 5.00 6.00 5.67 | 0.58 6.00 | 0.00 5.00 | 5.00 5.00 5.00 | 0.00 6.00 | 0.00
NCGnO01 12,00 | 15.00 | 12.00 13.00 | 1.73 9.33 | 0.58 8.00 | 11.00 8.00 9.00 | 1.73 9.00 | 0.00 8.00 | 7.00 6.00 7.00 | 1.00 8.00 | 0.00
NCGn02 7.00 7.00 7.00 7.00 | 0.00 7.00 | 0.00 8.00 7.00 7.00 7.33 | 0.58 6.00 | 0.00 5.00 | 5.00 5.00 5.00 | 0.00 6.00 | 0.00
NCGn04 12.00 | 14.00 | 12.00 12,67 | 1.15 9.33 | 0.58 5.00 5.00 6.00 5.33 | 0.58 9.00 | 0.00 9.00 | 7.00 6.00 7.33 | 153 8.00 | 0.00
NCGnO07 5.00 5.00 5.00 5.00 | 0.00 9.33 | 0.58 5.00 5.00 5.00 5.00 | 0.00 9.00 | 0.00 5.00 | 5.00 5.00 5.00 | 0.00 8.00 | 0.00
NCHO01 9.00 9.00 9.00 9.00 | 0.00 7.00 | 0.00 8.00 7.00 8.00 7.67 | 0.58 6.00 | 0.00 5.00 | 5.00 5.00 5.00 | 0.00 6.00 | 0.00
NCHO03 5.00 5.00 5.00 5.00 | 0.00 7.00 | 0.00 7.00 7.00 8.00 7.33 | 0.58 6.00 | 0.00 5.00 | 5.00 5.00 5.00 | 0.00 6.00 | 0.00
NCHO05 7.00 8.00 7.00 7.33 | 0.58 5.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 6.00 | 0.00 9.00 | 7.00 8.00 8.00 | 1.00 6.00 | 0.00
NCHO06 9.00 9.00 9.00 9.00 | 0.00 5.00 | 0.00 5.00 6.00 5.00 5.33 | 0.58 6.00 | 0.00 7.00 | 7.00 6.00 6.67 | 0.58 6.00 | 0.00
NCHNO03 5.00 5.00 5.00 5.00 | 0.00 9.33 | 0.58 5.00 5.00 5.00 5.00 | 0.00 9.00 | 0.00 5.00 | 5.00 5.00 5.00 | 0.00 8.00 | 0.00
NCHNO05 5.00 5.00 5.00 5.00 | 0.00 9.33 | 0.58 5.00 5.00 5.00 0.00 | 0.00 9.00 | 0.00 5.00 | 5.00 5.00 5.00 | 0.00 8.00 | 0.00
NCS03 8.00 8.00 8.00 8.00 | 0.00 5.00 | 0.00 6.00 7.00 8.00 7.00 | 1.00 6.00 | 0.00 9.00 | 7.00 7.00 767 | 1.15 6.00 | 0.00
NCS05 9.00 8.00 9.00 8.67 | 0.58 7.00 | 0.00 | 10.00 9.00 9.00 9.33 | 0.58 6.00 | 0.00 5.00 | 5.00 5.00 5.00 | 0.00 6.00 | 0.00
NCSn01 15.00 | 12.00 | 12.00 13.00 | 1.73 7.00 | 0.00 6.00 6.00 6.00 6.00 | 0.00 6.00 | 0.00 6.00 | 6.00 6.00 6.00 | 0.00 6.00 | 0.00
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Appendix C.2 (continued)

Code Escherichia coli Control Candida albicans Control Strepphylococcus aureus Control
1 2 3 Mean SD Mean SD 1 2 3 Mean SD Mean SD 1 2 3 Mean SD Mean SD
NCMO01 5.00 | 5.00 5.00 5.00 | 0.00 6.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 6.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 6.00 | 0.00
NCMO04 5.00 | 5.00 5.00 5.00 | 0.00 7.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 10.67 | 0.58 5.00 5.00 6.00 5.33 | 0.58 9.67 | 0.58
NCMn01 7.00 | 8.00 8.00 7.67 | 0.58 7.00 | 0.00 | 11.00 | 11.00 | 13.00 11.67 | 1.15 10.67 | 0.58 5.00 5.00 6.00 5.33 | 0.58 9.67 | 0.58
NCMn02 5.00 | 5.00 5.00 5.00 | 0.00 7.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 10.67 | 0.58 5.00 5.00 5.00 5.00 | 0.00 9.67 | 0.58
NCMnO03 5.00 | 5.00 5.00 5.00 | 0.00 6.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 6.00 | 0.00 7.00 8.00 8.00 7.67 | 0.58 8.00 | 0.00
NCMn07 7.00 | 8.00 7.00 7.33 | 0.58 6.00 | 0.00 7.00 8.00 7.00 7.33 | 0.58 6.00 | 0.00 7.00 8.00 7.00 7.33 | 0.58 6.00 | 0.00
NCMn09 5.00 | 5.00 5.00 5.00 | 0.00 6.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 8.00 | 0.00 6.00 6.00 6.00 6.00 | 0.00 8.00 | 0.00
NCMn10 5.00 | 5.00 5.00 5.00 | 0.00 6.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 6.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 8.00 | 0.00
NCRO1 5.00 | 5.00 5.00 5.00 | 0.00 6.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 6.00 | 0.00 8.00 7.00 8.00 7.67 | 0.58 8.00 | 0.00
NCR02 7.00 | 6.00 6.00 6.33 | 0.58 6.00 | 0.00 6.00 6.00 6.00 6.00 | 0.00 6.00 | 0.00 | 14.00 | 12.00 | 11.00 12.33 | 1.53 8.00 | 0.00
NCRO03 5.00 | 5.00 6.00 533 | 0.58 6.00 | 0.00 6.00 6.00 5.00 5.67 | 0.58 6.00 | 0.00 | 13.00 | 10.00 | 11.00 11.33 | 1.53 8.00 | 0.00
NCRO04 8.00 | 9.00 10.00 9.00 | 1.00 7.00 | 0.00 | 11.00 | 11.00 | 13.00 11.67 | 1.15 10.67 | 0.58 5.00 5.00 5.00 5.00 | 0.00 9.67 | 0.58
NCRO05 5.00 | 5.00 5.00 5.00 | 0.00 6.00 | 0.00 6.00 6.00 6.00 6.00 | 0.00 6.00 | 0.00 6.00 6.00 6.00 6.00 | 0.00 8.00 | 0.00
NCRO06 5.00 | 5.00 5.00 5.00 | 0.00 6.00 | 0.00 6.00 6.00 6.00 6.00 | 0.00 6.00 | 0.00 9.00 8.00 9.00 8.67 | 0.58 8.00 | 0.00
NCRHNO1 | 6.00 | 6.00 6.00 6.00 | 0.00 6.00 | 0.00 7.00 7.00 8.00 7.33 | 0.58 6.00 | 0.00 | 1400 | 11.00 | 11.00 12.00 | 1.73 8.00 | 0.00
NCRHN04 | 7.00 | 6.00 7.00 6.67 | 0.58 6.00 | 0.00 7.00 7.00 7.00 7.00 | 0.00 6.00 | 0.00 | 14.00 | 13.00 | 13.00 13.33 | 0.58 8.00 | 0.00
NCRHNO5 | 8.00 | 8.00 8.00 8.00 | 0.00 6.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 6.00 | 0.00 6.00 6.00 6.00 6.00 | 0.00 6.00 | 0.00
NCRHN08 | 5.00 | 5.00 5.00 5.00 | 0.00 7.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 10.67 | 0.58 5.00 5.00 5.00 5.00 | 0.00 9.67 | 0.58
NCG04 5.00 | 5.00 5.00 5.00 | 0.00 6.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 6.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 8.00 | 0.00
NCGn01 5.00 | 5.00 5.00 5.00 | 0.00 7.00 | 0.00 | 11.00 | 12.00 | 13.00 12.00 | 1.00 10.67 | 0.58 8.00 8.00 7.00 7.67 | 0.58 9.67 | 0.58
NCGn02 5.00 | 5.00 5.00 5.00 | 0.00 6.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 6.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 8.00 | 0.00
NCGn04 9.00 | 9.00 10.00 9.33 | 0.58 7.00 | 0.00 | 11.00 | 13.00 | 13.00 12.33 | 1.15 10.67 | 0.58 5.00 5.00 6.00 5.33 | 0.58 9.67 | 0.58
NCGnO07 5.00 5.00 7.00 5.67 1.15 7.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 10.67 | 0.58 5.00 7.00 5.00 5.67 | 1.15 9.67 | 0.58
NCHO01 5.00 5.00 5.00 5.00 0.00 6.00 | 0.00 6.00 6.00 6.00 6.00 | 0.00 6.00 | 0.00 10.00 8.00 11.00 9.67 | 1.53 8.00 | 0.00
NCHO03 5.00 5.00 5.00 5.00 0.00 6.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 6.00 | 0.00 8.00 8.00 7.00 7.67 | 0.58 8.00 | 0.00
NCHO05 6.00 6.00 6.00 6.00 0.00 6.00 | 0.00 8.00 7.00 7.00 7.33 | 0.58 6.00 | 0.00 6.00 6.00 6.00 6.00 | 0.00 6.00 | 0.00
NCHO06 6.00 7.00 7.00 6.67 0.58 6.00 | 0.00 8.00 8.00 7.00 7.67 | 0.58 6.00 | 0.00 6.00 6.00 6.00 6.00 | 0.00 6.00 | 0.00
NCHnNO03 5.00 5.00 7.00 5.67 1.15 7.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 10.67 | 0.58 5.00 5.00 5.00 5.00 | 0.00 9.67 | 0.58
NCHnNO05 5.00 5.00 5.00 5.00 0.00 7.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 10.67 | 0.58 5.00 5.00 5.00 5.00 | 0.00 9.67 | 0.58
NCS03 5.00 5.00 5.00 5.00 0.00 6.00 | 0.00 8.00 9.00 8.00 8.33 | 0.58 6.00 | 0.00 5.00 6.00 5.00 5.33 | 0.58 6.00 | 0.00
NCS05 5.00 5.00 5.00 5.00 0.00 6.00 | 0.00 5.00 5.00 5.00 5.00 | 0.00 6.00 | 0.00 7.00 7.00 7.00 7.00 | 0.00 8.00 | 0.00
NCSn01 5.00 5.00 5.00 5.00 0.00 6.00 | 0.00 6.00 6.00 6.00 6.00 | 0.00 6.00 | 0.00 10.00 10.00 8.00 9.33 | 1.15 8.00 | 0.00
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Appendix C.2 (continued)

Code Strepphylococcus aureus MRS Control
1 2 3 Mean SD Mean SD
NCMO01 5.00 5.00 5.00 5.00 | 0.00 5.00 | 0.00
NCMO04 13.00 | 12.00 | 12.00 12.33 | 0.58 9.00 | 0.00
NCMn01 14.00 | 15.00 | 18.00 15.67 | 2.08 9.00 | 0.00
NCMn02 9.00 | 11.00 | 10.00 10.00 | 1.00 9.00 | 0.00
NCMnO03 5.00 5.00 5.00 5.00 | 0.00 8.00 | 0.00
NCMn07 5.00 5.00 5.00 5.00 | 0.00 5.00 | 0.00
NCMn09 5.00 5.00 5.00 5.00 | 0.00 8.00 | 0.00
NCMn10 5.00 5.00 5.00 5.00 | 0.00 8.00 | 0.00
NCRO1 5.00 5.00 5.00 5.00 | 0.00 8.00 | 0.00
NCR02 6.00 6.00 6.00 6.00 | 0.00 8.00 | 0.00
NCRO03 5.00 5.00 5.00 5.00 | 0.00 8.00 | 0.00
NCRO04 15.00 | 14.00 | 13.00 14.00 | 1.00 9.00 | 0.00
NCRO05 5.00 5.00 5.00 5.00 | 0.00 8.00 | 0.00
NCRO06 6.00 6.00 6.00 6.00 | 0.00 8.00 | 0.00
NCRHNO01 6.00 6.00 6.00 6.00 | 0.00 8.00 | 0.00
NCRHN04 7.00 7.00 7.00 7.00 | 0.00 8.00 | 0.00
NCRHN05 8.00 8.00 8.00 8.00 | 0.00 5.00 | 0.00
NCRHN08 20.00 | 18.00 | 15.00 17.67 | 2.52 9.00 | 0.00
NCG04 5.00 5.00 5.00 5.00 | 0.00 8.00 | 0.00
NCGn01 12.00 | 16.00 | 12.00 13.33 | 2.31 9.00 | 0.00
NCGn02 5.00 5.00 5.00 5.00 | 0.00 8.00 | 0.00
NCGn04 15.00 | 17.00 | 16.00 16.00 | 1.00 9.00 | 0.00
NCGnO07 14.00 15.00 14.00 14.33 | 0.58 9.00 | 0.00
NCHO01 5.00 5.00 5.00 5.00 | 0.00 8.00 | 0.00
NCHO03 5.00 5.00 5.00 5.00 | 0.00 8.00 | 0.00
NCHO05 5.00 5.00 5.00 5.00 | 0.00 5.00 | 0.00
NCHO06 5.00 5.00 5.00 5.00 | 0.00 5.00 | 0.00
NCHnNO03 21.00 24.00 20.00 21.67 | 2.08 9.00 | 0.00
NCHnNO05 12.00 11.00 13.00 12.00 | 1.00 9.00 | 0.00
NCS03 6.00 6.00 6.00 6.00 | 0.00 5.00 | 0.00
NCS05 5.00 5.00 5.00 5.00 | 0.00 8.00 | 0.00
NCSn01 6.00 6.00 6.00 6.00 | 0.00 8.00 | 0.00




Appendix C.3  Qualitative antimicrobial axtivity of active actinomycete associated with Nostoc commune which cultivated in
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Med.30
Code Aeromonas Control Pseudomanas Control Vibrio Control
1 2 3 Mean SD Mean SD 1 2 3 Mean SD Mean SD 1 2 3 Mean SD Mean SD
NTRHn01 8.00 8.00 7.00 7.67 0.58 9.67 0.58 6.00 6.00 6.00 6.00 0.00 7.33 0.58 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTRHn02 12.00 10.00 10.00 10.67 115 10.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTRHn06 20.00 15.00 13.00 16.00 3.61 9.67 0.58 5.00 6.00 5.00 5.33 0.58 7.33 0.58 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTRHnO7 8.00 8.00 7.00 7.67 0.58 9.67 0.58 6.00 6.00 6.00 6.00 0.00 7.33 0.58 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTRHN08 8.00 7.00 8.00 7.67 0.58 5.00 0.58 9.00 9.00 8.00 8.67 0.58 5.00 0.58 6.00 5.00 5.00 5.33 0.58 5.00 0.58
NTRHN10 8.00 8.00 7.00 7.67 0.58 10.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTRHn11 8.00 8.00 8.00 8.00 0.00 10.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTRHn12 20.00 15.00 14.00 16.33 321 9.67 0.58 6.00 6.00 6.00 6.00 0.00 7.33 0.58 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTRHN16 7.00 7.00 7.00 7.00 0.00 5.00 0.58 6.00 6.00 6.00 6.00 0.00 5.00 0.58 8.00 8.00 9.00 8.33 0.58 5.00 0.58
NTRHN18 5.00 5.00 5.00 5.00 0.00 10.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTRHO1 8.00 7.00 8.00 7.67 0.58 9.67 0.58 7.00 5.00 5.00 5.67 115 7.33 0.58 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTRHO02 8.00 7.00 7.00 7.33 0.58 5.00 0.58 5.00 6.00 5.00 5.33 0.58 5.00 0.58 6.00 5.00 6.00 5.67 0.58 5.00 0.58
NTRHO05 12.00 12.00 11.00 11.67 0.58 10.00 0.00 6.00 6.00 6.00 6.00 0.00 6.00 0.00 7.00 7.00 6.00 6.67 0.58 6.00 0.00
NTRH06 7.00 7.00 8.00 7.33 0.58 10.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 8.00 8.00 8.00 8.00 0.00 6.00 0.00
NTRHO7 5.00 5.00 5.00 5.00 0.00 10.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 8.00 8.00 7.00 7.67 0.58 6.00 0.00
NTRH19 6.00 6.00 5.00 5.67 0.58 10.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTMn03 7.00 7.00 6.00 6.67 0.58 10.00 0.00 6.00 6.00 6.00 6.00 0.00 6.00 0.00 8.00 8.00 7.00 7.67 0.58 6.00 0.00
NTMO03 11.00 10.00 10.00 10.33 0.58 9.67 0.58 6.00 6.00 7.00 6.33 0.58 7.33 0.58 8.00 7.00 7.00 7.33 0.58 6.00 0.00
NTHnO1 5.00 5.00 6.00 5.33 0.58 10.00 0.00 6.00 5.00 5.00 5.33 0.58 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTHNn02 8.00 8.00 7.00 7.67 0.58 9.67 0.58 5.00 5.00 5.00 5.00 0.00 733 0.58 6.00 6.00 5.00 5.67 0.58 6.00 0.00
NTHN03 12.00 10.00 11.00 11.00 1.00 9.67 0.58 0.00 0.00 0.00 0.00 0.00 733 0.58 10.00 10.00 9.00 9.67 0.58 6.00 0.00
NTGn01 5.00 5.00 5.00 5.00 0.00 10.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTGn05 10.00 9.00 10.00 9.67 0.58 9.67 0.58 5.00 5.00 5.00 5.00 0.00 7.33 0.58 6.00 6.00 7.00 6.33 0.58 6.00 0.00
NTGn08 13.00 12.00 12.00 12.33 0.58 9.67 0.58 6.00 6.00 5.00 5.67 0.58 7.33 0.58 10.00 11.00 10.00 10.33 0.58 6.00 0.00
NTGO1 5.00 5.00 5.00 5.00 0.00 10.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTGO02 8.00 8.00 8.00 8.00 0.00 9.67 0.58 6.00 6.00 6.00 6.00 0.00 7.33 0.58 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTGO03 12.00 10.00 12.00 11.33 115 9.67 0.58 5.00 5.00 5.00 5.00 0.00 7.33 0.58 8.00 8.00 7.00 7.67 0.58 6.00 0.00
NTG04 22.00 17.00 15.00 18.00 3.61 9.67 0.58 5.00 5.00 6.00 5.33 0.58 7.33 0.58 13.00 11.00 11.00 11.67 115 6.00 0.00
NTGO05 7.00 7.00 8.00 7.33 0.58 9.67 0.58 5.00 6.00 5.00 5.33 0.58 7.33 0.58 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTGO7 8.00 7.00 7.00 7.33 0.58 9.67 0.58 5.00 6.00 5.00 5.33 0.58 7.33 0.58 6.00 5.00 6.00 5.67 0.58 6.00 0.00
NTGO08 5.00 5.00 5.00 5.00 0.00 10.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTGO09 13.00 10.00 12.00 11.67 153 9.67 0.58 5.00 6.00 6.00 5.67 0.58 733 0.58 8.00 9.00 8.00 8.33 0.58 6.00 0.00
NTG10 6.00 6.00 5.00 5.67 0.58 10.00 0.00 5.00 5.00 6.00 5.33 0.58 6.00 0.00 6.00 5.00 5.00 5.33 0.58 6.00 0.00
NTG11 7.00 7.00 7.00 7.00 0.00 10.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTSn04 10.00 10.00 9.00 9.67 0.58 9.67 0.58 5.00 5.00 5.00 5.00 0.00 7.33 0.58 6.00 6.00 7.00 6.33 0.58 6.00 0.00
NTSn05 8.00 8.00 7.00 7.67 0.58 9.67 0.58 5.00 6.00 5.00 5.33 0.58 733 0.58 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTSn06 7.00 8.00 8.00 7.67 0.58 9.67 0.58 6.00 6.00 6.00 6.00 0.00 7.33 0.58 7.00 7.00 7.00 7.00 0.00 6.00 0.00
NTSn07 8.00 7.00 7.00 7.33 0.58 9.67 0.58 6.00 6.00 6.00 6.00 0.00 7.33 0.58 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTSn08 10.00 10.00 8.00 9.33 115 10.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTSn09 5.00 5.00 5.00 5.00 0.00 10.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 8.00 7.00 8.00 7.67 0.58 6.00 0.00
NTSn10 10.00 10.00 8.00 9.33 115 10.00 0.00 6.00 5.00 5.00 5.33 0.58 6.00 0.00 6.00 8.00 8.00 7.33 115 6.00 0.00
NTSn11 5.00 5.00 5.00 5.00 0.00 5.00 0.58 5.00 6.00 5.00 5.33 0.58 5.00 0.58 7.00 7.00 6.00 6.67 0.58 5.00 0.58
NTSn12 11.00 11.00 10.00 10.67 0.58 10.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 8.00 8.00 8.00 8.00 0.00 6.00 0.00
NTS01 9.00 9.00 8.00 8.67 0.58 7.00 0.00 9.00 9.00 9.00 9.00 0.00 6.00 0.00 8.00 6.00 8.00 7.33 115 6.00 0.00
NTS02 13.00 12.00 10.00 11.67 1.53 9.67 0.58 5.00 5.00 5.00 5.00 0.00 733 0.58 6.00 6.00 7.00 6.33 0.58 6.00 0.00
NTS03 7.00 7.00 8.00 7.33 0.58 10.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTS04 10.00 10.00 10.00 10.00 0.00 10.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 7.00 7.00 5.00 6.33 115 6.00 0.00
NTS05 5.00 5.00 5.00 5.00 0.00 5.00 0.00 5.00 5.00 5.00 5.00 0.00 5.00 0.00 8.00 8.00 7.00 7.67 0.58 5.00 0.00
NTS07 9.00 9.00 8.00 8.67 0.58 10.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 7.00 7.00 7.00 7.00 0.00 6.00 0.00
NTO7 6.00 6.00 5.00 5.67 0.58 5.67 0.58 5.00 5.00 5.00 5.00 0.00 6.00 0.00 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTO08 5.00 5.00 5.00 5.00 0.00 5.67 0.58 6.00 5.00 5.00 5.33 0.58 6.00 0.00 5.00 6.00 5.00 5.33 0.58 6.00 0.00
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Appendix C.3 (continued)

Code Escherichia coli Control Candida albicans Control Strepphylococcus aureus Control
1 2 3 Mean SD Mean SD 1 4 3 Mean SD Mean SD 1 2 3 Mean SD Mean SD
NTRHn01 5.00 5.00 5.00 5.00 0.00 6.33 0.58 5.00 5.00 5.00 5.00 0.00 7.00 0.00 5.00 6.00 5.00 5.33 0.58 5.67 0.58
NTRHn02 6.00 6.00 5.00 5.67 0.58 6.00 0.00 7.00 6.00 7.00 6.67 0.58 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTRHn06 13.00 11.00 12.00 12.00 1.00 6.33 0.58 15.00 12.00 14.00 13.67 1.53 7.00 0.00 5.00 5.00 5.00 5.00 0.00 5.67 0.58
NTRHn07 8.00 8.00 9.00 8.33 0.58 6.33 0.58 7.00 8.00 7.00 7.33 0.58 7.00 0.00 0.00 0.00 0.00 0.00 0.00 5.67 0.58
NTRHN08 6.00 6.00 6.00 6.00 0.00 5.00 0.58 6.00 6.00 6.00 6.00 0.00 5.00 0.58 5.00 5.00 6.00 5.33 0.58 5.00 0.58
NTRHN10 6.00 6.00 6.00 6.00 0.00 6.00 0.00 7.00 7.00 8.00 7.33 0.58 6.00 0.00 8.00 8.00 8.00 8.00 0.00 6.00 0.00
NTRHn11 6.00 6.00 6.00 6.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTRHn12 5.00 5.00 5.00 5.00 0.00 6.33 0.58 18.00 17.00 15.00 16.67 153 7.00 0.00 6.00 5.00 5.00 5.33 0.58 5.67 0.58
NTRHN16 6.00 6.00 6.00 6.00 0.00 5.00 0.58 5.00 5.00 5.00 5.00 0.00 5.00 0.58 6.00 6.00 6.00 6.00 0.00 5.00 0.58
NTRHN18 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTRHO1 9.00 10.00 9.00 9.33 0.58 6.33 0.58 7.00 7.00 8.00 733 0.58 7.00 0.00 5.00 6.00 5.00 5.33 0.58 5.67 0.58
NTRHO02 8.00 8.00 7.00 7.67 0.58 5.00 0.58 7.00 7.00 7.00 7.00 0.00 5.00 0.58 5.00 6.00 5.00 5.33 0.58 5.00 0.58
NTRHO05 6.00 6.00 6.00 6.00 0.00 6.00 0.00 9.00 8.00 9.00 8.67 0.58 6.00 0.00 12.00 10.00 12.00 11.33 115 6.00 0.00
NTRHO6 10.00 9.00 9.00 9.33 0.58 6.00 0.00 8.00 7.00 8.00 7.67 0.58 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTRHO7 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTRH19 7.00 7.00 6.00 6.67 0.58 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 12.00 12.00 11.00 11.67 0.58 6.00 0.00
NTMn03 8.00 8.00 7.00 7.67 0.58 6.00 0.00 7.00 7.00 7.00 7.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTMO03 9.00 9.00 8.00 8.67 0.58 6.33 0.58 7.00 7.00 8.00 733 0.58 7.00 0.00 5.00 5.00 5.00 5.00 0.00 5.67 0.58
NTHNO1 6.00 6.00 5.00 5.67 0.58 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 6.00 5.00 5.00 5.33 0.58 6.00 0.00
NTHn02 7.00 7.00 5.00 6.33 115 6.33 0.58 7.00 6.00 6.00 6.33 0.58 7.00 0.00 5.00 5.00 6.00 5.33 0.58 5.67 0.58
NTHN03 6.00 6.00 5.00 5.67 0.58 6.33 0.58 6.00 6.00 6.00 6.00 0.00 7.00 0.00 0.00 0.00 0.00 0.00 0.00 5.67 0.58
NTGn01 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTGn05 5.00 5.00 5.00 5.00 0.00 6.33 0.58 7.00 7.00 6.00 6.67 0.58 7.00 0.00 5.00 5.00 5.00 5.00 0.00 5.67 0.58
NTGn08 14.00 15.00 12.00 13.67 153 6.33 0.58 7.00 7.00 8.00 7.33 0.58 7.00 0.00 5.00 5.00 5.00 5.00 0.00 5.67 0.58
NTGO01 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTGO02 5.00 5.00 5.00 5.00 0.00 6.33 0.58 5.00 5.00 5.00 5.00 0.00 7.00 0.00 5.00 5.00 5.00 5.00 0.00 5.67 0.58
NTGO03 7.00 7.00 5.00 6.33 115 6.33 0.58 7.00 8.00 7.00 7.33 0.58 7.00 0.00 6.00 5.00 5.00 5.33 0.58 5.67 0.58
NTG04 13.00 10.00 12.00 11.67 153 6.33 0.58 22.00 19.00 15.00 18.67 351 7.00 0.00 5.00 6.00 6.00 5.67 0.58 5.67 0.58
NTGO05 12.00 10.00 11.00 11.00 1.00 6.33 0.58 6.00 6.00 6.00 6.00 0.00 7.00 0.00 5.00 5.00 5.00 5.00 0.00 5.67 0.58
NTGO07 8.00 8.00 7.00 7.67 0.58 6.33 0.58 7.00 7.00 7.00 7.00 0.00 7.00 0.00 5.00 6.00 5.00 5.33 0.58 5.67 0.58
NTGO08 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTGO09 6.00 5.00 6.00 5.67 0.58 6.33 0.58 6.00 0.00 6.00 4.00 3.46 7.00 0.00 6.00 5.00 5.00 5.33 0.58 5.67 0.58
NTG10 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTG11 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTSn04 6.00 6.00 6.00 6.00 0.00 6.33 0.58 8.00 7.00 8.00 7.67 0.58 7.00 0.00 5.00 5.00 5.00 5.00 0.00 5.67 0.58
NTSn05 5.00 5.00 5.00 5.00 0.00 6.33 0.58 7.00 6.00 7.00 6.67 0.58 7.00 0.00 6.00 5.00 5.00 5.33 0.58 5.67 0.58
NTSn06 6.00 5.00 6.00 5.67 0.58 6.33 0.58 6.00 7.00 6.00 6.33 0.58 7.00 0.00 6.00 5.00 5.00 5.33 0.58 5.67 0.58
NTSn07 6.00 5.00 6.00 5.67 0.58 6.33 0.58 6.00 6.00 6.00 6.00 0.00 7.00 0.00 5.00 5.00 5.00 5.00 0.00 5.67 0.58
NTSn08 8.00 9.00 8.00 8.33 0.58 6.00 0.00 12.00 10.00 12.00 11.33 115 6.00 0.00 10.00 12.00 12.00 11.33 115 6.00 0.00
NTSn09 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 9.00 10.00 10.00 9.67 0.58 6.00 0.00
NTSn10 5.00 5.00 5.00 5.00 0.00 6.00 0.00 6.00 6.00 6.00 6.00 0.00 6.00 0.00 12.00 12.00 10.00 11.33 115 6.00 0.00
NTSn11 6.00 6.00 6.00 6.00 0.00 5.00 0.58 7.00 7.00 8.00 7.33 0.58 5.00 0.58 5.00 5.00 5.00 5.00 0.00 5.00 0.58
NTSn12 7.00 7.00 8.00 7.33 0.58 6.00 0.00 9.00 10.00 9.00 9.33 0.58 6.00 0.00 13.00 12.00 13.00 12.67 0.58 6.00 0.00
NTS01 6.00 6.00 6.00 6.00 0.00 6.00 0.00 7.00 7.00 6.00 6.67 0.58 6.00 0.00 14.00 12.00 12.00 12.67 115 8.00 0.00
NTS02 6.00 6.00 6.00 6.00 0.00 6.33 0.58 7.00 7.00 6.00 6.67 0.58 7.00 0.00 5.00 5.00 5.00 5.00 0.00 5.67 0.58
NTS03 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTS04 8.00 8.00 9.00 8.33 0.58 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTS05 5.00 5.00 5.00 5.00 0.00 5.00 0.00 5.00 5.00 5.00 5.00 0.00 5.00 0.00 5.00 5.00 5.00 5.00 0.00 5.00 0.00
NTS07 5.00 5.00 5.00 5.00 0.00 6.00 0.00 7.00 7.00 6.00 6.67 0.58 6.00 0.00 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTO7 5.00 6.00 5.00 5.33 0.58 6.00 0.00 5.00 5.00 5.00 5.00 0.00 5.67 0.58 5.00 5.00 5.00 5.00 0.00 7.00 0.00
NTO08 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 5.67 0.58 6.00 5.00 5.00 5.33 0.58 7.00 0.00
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Code Strepphylococcus aureus MRS Control
1 2 3 Mean SD Mean SD

NTRHn01 5.00 6.00 5.00 5.33 0.58 6.00 0.00
NTRHn02 15.00 15.00 14.00 14.67 0.58 7.00 0.00
NTRHn06 17.00 14.00 12.00 14.33 2.52 6.00 0.00
NTRHn07 8.00 8.00 8.00 8.00 0.00 6.00 0.00
NTRHN08 9.00 9.00 10.00 9.33 0.58 5.00 0.58
NTRHN10 12.00 12.00 10.00 11.33 115 7.00 0.00
NTRHn11 9.00 9.00 8.00 8.67 0.58 7.00 0.00
NTRHn12 20.00 17.00 14.00 17.00 3.00 6.00 0.00
NTRHN16 8.00 8.00 7.00 7.67 0.58 5.00 0.58
NTRHN18 8.00 8.00 9.00 8.33 0.58 7.00 0.00
NTRHO1 11.00 10.00 11.00 10.67 0.58 6.00 0.00
NTRH02 9.00 9.00 7.00 8.33 115 5.00 0.58
NTRHO05 10.00 10.00 9.00 9.67 0.58 7.00 0.00
NTRHO6 7.00 7.00 7.00 7.00 0.00 7.00 0.00
NTRHO7 5.00 5.00 5.00 5.00 0.00 7.00 0.00
NTRH19 13.00 12.00 13.00 12.67 0.58 7.00 0.00
NTMn03 13.00 13.00 11.00 12.33 115 7.00 0.00
NTMO03 7.00 5.00 7.00 6.33 115 6.00 0.00
NTHNO1 5.00 6.00 5.00 5.33 0.58 7.00 0.00
NTHNn02 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTHnO03 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTGn01 5.00 5.00 5.00 5.00 0.00 7.00 0.00
NTGn05 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTGn08 10.00 9.00 9.00 9.33 0.58 6.00 0.00
NTGO1 5.00 5.00 5.00 5.00 0.00 7.00 0.00
NTG02 6.00 6.00 5.00 5.67 0.58 6.00 0.00
NTG03 6.00 6.00 5.00 5.67 0.58 6.00 0.00
NTG04 23.00 15.00 15.00 17.67 4.62 6.00 0.00
NTG05 8.00 8.00 8.00 8.00 0.00 6.00 0.00
NTGO7 11.00 10.00 10.00 10.33 0.58 6.00 0.00
NTG08 5.00 5.00 5.00 5.00 0.00 7.00 0.00
NTG09 6.00 6.00 5.00 5.67 0.58

NTG10 5.00 5.00 6.00 5.33 0.58 7.00 0.00
NTG11 5.00 5.00 5.00 5.00 0.00 7.00 0.00
NTSn04 7.00 7.00 6.00 6.67 0.58 6.00 0.00
NTSn05 6.00 6.00 7.00 6.33 0.58 6.00 0.00
NTSn06 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTSn07 5.00 5.00 6.00 5.33 0.58 6.00 0.00
NTSn08 13.00 11.00 12.00 12.00 1.00 7.00 0.00
NTSn09 11.00 11.00 12.00 11.33 0.58 7.00 0.00
NTSn10 13.00 12.00 13.00 12.67 0.58 7.00 0.00
NTSn11l 6.00 6.00 6.00 6.00 0.00 5.00 0.58
NTSn12 15.00 10.00 10.00 11.67 2.89 7.00 0.00
NTS01 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTS02 7.00 7.00 7.00 7.00 0.00 6.00 0.00
NTS03 13.00 11.00 11.00 11.67 115 7.00 0.00
NTS04 13.00 13.00 10.00 12.00 173 7.00 0.00
NTS05 5.00 5.00 5.00 5.00 0.00 5.00 0.00
NTS07 5.00 5.00 5.00 5.00 0.00 7.00 0.00
NTO7 6.00 6.00 5.00 5.67 0.58 6.00 0.00
NTO08 5.00 5.00 5.00 5.00 0.00 6.00 0.00

Appendix C.3 (continued)



Appendix C.4 Qualitative antimicrobial axtivity of active actinomycete associated with Nostoc commune which cultivated in M52

evi

Code Aeromonas Control Pseudomanas Control Vibrio Control
1 2 3 Mean SD Mean SD 1 2 3 Mean SD Mean SD 1 2 3 Mean SD Mean SD
NTRHn01 5.00 5.00 5.00 5.00 0.00 9.33 0.58 6.00 5.00 5.00 5.33 0.58 6.00 0.00 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTRHn02 5.00 5.00 5.00 5.00 0.00 9.33 0.58 8.00 8.00 8.00 8.00 0.00 10.33 0.58 5.00 5.00 5.00 5.00 0.00 10.00 0.00
NTRHn06 7.00 7.00 7.00 7.00 0.00 9.33 0.58 6.00 5.00 5.00 5.33 0.58 6.00 0.00 7.00 7.00 8.00 7.33 0.58 6.00 0.00
NTRHn07 18.00 15.00 15.00 16.00 1.73 9.33 0.58 6.00 5.00 5.00 5.33 0.58 6.00 0.00 8.00 8.00 7.00 7.67 0.58 6.00 0.00
NTRHN08 8.00 7.00 8.00 7.67 0.58 5.00 0.00 9.00 8.00 8.00 8.33 0.58 6.00 0.00 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTRHN10 5.00 5.00 6.00 5.33 0.58 9.33 0.58 7.00 7.00 5.00 6.33 115 10.33 0.58 6.00 6.00 6.00 6.00 0.00 10.00 0.00
NTRHn11 5.00 5.00 5.00 5.00 0.00 9.33 0.58 6.00 6.00 5.00 5.67 0.58 10.33 0.58 5.00 6.00 5.00 5.33 0.58 10.00 0.00
NTRHn12 7.00 8.00 7.00 7.33 0.58 9.33 0.58 6.00 6.00 5.00 5.67 0.58 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTRHN16 9.00 9.00 9.00 9.00 0.00 5.00 0.00 6.00 6.00 6.00 6.00 0.00 6.00 0.00 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTRHN18 5.00 6.00 6.00 5.67 0.58 9.33 0.58 6.00 6.00 6.00 6.00 0.00 10.33 0.58 6.00 6.00 6.00 6.00 0.00 10.00 0.00
NTRHO1 19.00 17.00 15.00 17.00 2.00 9.33 0.58 5.00 5.00 5.00 5.00 0.00 6.00 0.00 10.00 9.00 10.00 9.67 0.58 6.00 0.00
NTRHO02 9.00 8.00 9.00 8.67 0.58 5.00 0.00 7.00 8.00 8.00 7.67 0.58 6.00 0.00 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTRHO05 10.00 9.00 9.00 9.33 0.58 9.33 0.58 9.00 7.00 9.00 8.33 115 10.33 0.58 6.00 6.00 5.00 5.67 0.58 10.00 0.00
NTRHO6 8.00 8.00 8.00 8.00 0.00 9.33 0.58 5.00 5.00 5.00 5.00 0.00 10.33 0.58 5.00 5.00 5.00 5.00 0.00 10.00 0.00
NTRHO7 8.00 7.00 7.00 7.33 0.58 9.33 0.58 9.00 8.00 8.00 8.33 0.58 10.33 0.58 8.00 8.00 8.00 8.00 0.00 10.00 0.00
NTRH19 8.00 5.00 7.00 6.67 153 9.33 0.58 6.00 5.00 6.00 5.67 0.58 10.33 0.58 5.00 5.00 6.00 5.33 0.58 10.00 0.00
NTMn03 7.00 6.00 7.00 6.67 0.58 9.33 0.58 5.00 5.00 5.00 5.00 0.00 10.33 0.58 7.00 7.00 6.00 6.67 0.58 10.00 0.00
NTMO03 12.00 10.00 12.00 11.33 115 9.33 0.58 5.00 6.00 5.00 5.33 0.58 6.00 0.00 7.00 7.00 8.00 7.33 0.58 6.00 0.00
NTHnO1 5.00 5.00 6.00 5.33 0.58 9.33 0.58 11.00 10.00 9.00 10.00 1.00 10.33 0.58 5.00 5.00 5.00 5.00 0.00 10.00 0.00
NTHn02 8.00 7.00 7.00 7.33 0.58 9.33 0.58 5.00 5.00 6.00 5.33 0.58 6.00 0.00 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTHN03 8.00 8.00 7.00 7.67 0.58 9.33 0.58 5.00 5.00 5.00 5.00 0.00 6.00 0.00 7.00 7.00 6.00 6.67 0.58 6.00 0.00
NTGn01 8.00 7.00 8.00 7.67 0.58 9.33 0.58 9.00 9.00 8.00 8.67 0.58 10.33 0.58 6.00 5.00 5.00 5.33 0.58 10.00 0.00
NTGn05 10.00 9.00 9.00 9.33 0.58 9.33 0.58 6.00 6.00 5.00 5.67 0.58 6.00 0.00 7.00 6.00 6.00 6.33 0.58 6.00 0.00
NTGn08 10.00 9.00 10.00 9.67 0.58 9.33 0.58 6.00 6.00 6.00 6.00 0.00 6.00 0.00 13.00 13.00 10.00 12.00 173 6.00 0.00
NTGO01 9.00 8.00 9.00 8.67 0.58 9.33 0.58 10.00 9.00 11.00 10.00 1.00 10.33 0.58 5.00 6.00 5.00 5.33 0.58 10.00 0.00
NTGO02 10.00 10.00 9.00 9.67 0.58 9.33 0.58 6.00 6.00 6.00 6.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTGO03 9.00 9.00 8.00 8.67 0.58 9.33 0.58 5.00 5.00 5.00 5.00 0.00 6.00 0.00 7.00 8.00 7.00 7.33 0.58 6.00 0.00
NTG04 21.00 19.00 19.00 19.67 115 9.33 0.58 6.00 6.00 6.00 6.00 0.00 6.00 0.00 10.00 9.00 9.00 9.33 0.58 6.00 0.00
NTGO05 9.00 9.00 8.00 8.67 0.58 9.33 0.58 5.00 6.00 6.00 5.67 0.58 6.00 0.00 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTGO7 8.00 7.00 7.00 7.33 0.58 9.33 0.58 6.00 5.00 5.00 5.33 0.58 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTGO08 8.00 7.00 7.00 7.33 0.58 9.33 0.58 10.00 9.00 9.00 9.33 0.58 10.33 0.58 5.00 5.00 5.00 5.00 0.00 10.00 0.00
NTGO09 7.00 7.00 8.00 7.33 0.58 9.33 0.58 5.00 6.00 5.00 5.33 0.58 6.00 0.00 9.00 8.00 8.00 8.33 0.58 6.00 0.00
NTG10 10.00 8.00 8.00 8.67 115 9.33 0.58 8.00 8.00 7.00 7.67 0.58 10.33 0.58 6.00 5.00 5.00 5.33 0.58 10.00 0.00
NTG11 8.00 9.00 8.00 8.33 0.58 9.33 0.58 9.00 8.00 8.00 8.33 0.58 10.33 0.58 5.00 5.00 5.00 5.00 0.00 10.00 0.00
NTSn04 10.00 10.00 8.00 9.33 115 9.33 0.58 5.00 6.00 5.00 5.33 0.58 6.00 0.00 7.00 7.00 6.00 6.67 0.58 6.00 0.00
NTSn05 11.00 10.00 10.00 10.33 0.58 9.33 0.58 5.00 5.00 5.00 5.00 0.00 6.00 0.00 10.00 9.00 9.00 9.33 0.58 6.00 0.00
NTSn06 13.00 11.00 13.00 12.33 115 9.33 0.58 6.00 6.00 6.00 6.00 0.00 6.00 0.00 10.00 7.00 10.00 9.00 173 6.00 0.00
NTSn07 7.00 7.00 8.00 7.33 0.58 9.33 0.58 6.00 5.00 5.00 5.33 0.58 6.00 0.00 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTSn08 5.00 5.00 5.00 5.00 0.00 9.33 0.58 7.00 7.00 7.00 7.00 0.00 10.33 0.58 5.00 5.00 5.00 5.00 0.00 10.00 0.00
NTSn09 5.00 5.00 6.00 5.33 0.58 9.33 0.58 5.00 5.00 5.00 5.00 0.00 10.33 0.58 5.00 5.00 5.00 5.00 0.00 10.00 0.00
NTSn10 5.00 5.00 5.00 5.00 0.00 9.33 0.58 7.00 7.00 6.00 6.67 0.58 10.33 0.58 10.00 9.00 9.00 9.33 0.58 10.00 0.00
NTSn11 9.00 8.00 8.00 8.33 0.58 5.00 0.00 5.00 6.00 5.00 5.33 0.58 6.00 0.00 7.00 7.00 9.00 7.67 115 6.00 0.00
NTSn12 6.00 6.00 5.00 5.67 0.58 9.33 0.58 5.00 5.00 6.00 5.33 0.58 10.33 0.58 7.00 7.00 8.00 7.33 0.58 10.00 0.00
NTS01 9.00 9.00 9.00 9.00 0.00 7.00 0.00 8.00 9.00 8.00 8.33 0.58 6.00 0.00 6.00 6.00 6.00 6.00 0.00 7.00 0.00
NTS02 9.00 8.00 8.00 8.33 0.58 9.33 0.58 5.00 5.00 5.00 5.00 0.00 6.00 0.00 7.00 6.00 6.00 6.33 0.58 6.00 0.00
NTS03 5.00 5.00 5.00 5.00 0.00 9.33 0.58 6.00 5.00 5.00 5.33 0.58 10.33 0.58 5.00 5.00 5.00 5.00 0.00 10.00 0.00
NTS04 5.00 6.00 5.00 5.33 0.58 9.33 0.58 9.00 7.00 8.00 8.00 1.00 10.33 0.58 6.00 6.00 5.00 5.67 0.58 10.00 0.00
NTS05 5.00 5.00 5.00 5.00 0.00 5.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 8.00 8.00 7.00 7.67 0.58 6.00 0.00
NTS07 5.00 5.00 5.00 5.00 0.00 9.33 0.58 5.00 5.00 6.00 5.33 0.58 10.33 0.58 6.00 6.00 6.00 6.00 0.00 10.00 0.00
NTO7 8.00 8.00 8.00 8.00 0.00 9.33 0.58 6.00 6.00 6.00 6.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTO08 7.00 8.00 7.00 7.33 0.58 9.33 0.58 6.00 5.00 5.00 5.33 0.58 6.00 0.00 5.00 6.00 6.00 5.67 0.58 6.00 0.00
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Appendix C.4 (continued)

Code Escherichia coli Control Candida albicans Control Strepphylococcus aureus Control
1 2 3 Mean SD Mean SD 1 2 3 Mean SD Mean SD 1 2 3 Mean SD Mean SD
NTRHn01 5.00 5.00 5.00 5.00 0.00 5.67 0.58 6.00 6.00 5.00 5.67 0.58 7.00 0.00 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTRHn02 5.00 5.00 5.00 5.00 0.00 10.33 1.53 10.00 9.00 9.00 9.33 0.58 11.67 0.58 5.00 5.00 5.00 5.00 0.00 14.33 0.58
NTRHn06 12.00 10.00 10.00 10.67 115 5.67 0.58 7.00 7.00 8.00 7.33 0.58 7.00 0.00 6.00 5.00 5.00 5.33 0.58 6.00 0.00
NTRHn07 14.00 12.00 11.00 12.33 1.53 5.67 0.58 23.00 19.00 18.00 20.00 2.65 7.00 0.00 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTRHN08 6.00 6.00 6.00 6.00 0.00 6.00 0.00 6.00 7.00 7.00 6.67 0.58 6.00 0.00 5.00 5.00 6.00 5.33 0.58 6.00 0.00
NTRHN10 6.00 6.00 5.00 5.67 0.58 10.33 153 7.00 7.00 6.00 6.67 0.58 11.67 0.58 5.00 5.00 5.00 5.00 0.00 14.33 0.58
NTRHn11 6.00 6.00 6.00 6.00 0.00 10.33 153 6.00 6.00 6.00 6.00 0.00 11.67 0.58 5.00 5.00 5.00 5.00 0.00 14.33 0.58
NTRHn12 6.00 6.00 5.00 5.67 0.58 5.67 0.58 6.00 6.00 6.00 6.00 0.00 7.00 0.00 6.00 5.00 5.00 5.33 0.58 6.00 0.00
NTRHN16 6.00 6.00 6.00 6.00 0.00 6.00 0.00 8.00 8.00 9.00 8.33 0.58 6.00 0.00 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTRHN18 11.00 11.00 9.00 10.33 115 10.33 153 7.00 7.00 7.00 7.00 0.00 11.67 0.58 5.00 5.00 5.00 5.00 0.00 14.33 0.58
NTRHO1 13.00 11.00 11.00 11.67 115 5.67 0.58 23.00 19.00 19.00 20.33 231 7.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTRH02 8.00 8.00 10.00 8.67 115 6.00 0.00 7.00 7.00 8.00 7.33 0.58 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTRHO05 10.00 9.00 10.00 9.67 0.58 10.33 153 10.00 9.00 9.00 9.33 0.58 11.67 0.58 8.00 8.00 7.00 7.67 0.58 14.33 0.58
NTRHO6 6.00 6.00 6.00 6.00 0.00 10.33 153 12.00 10.00 10.00 10.67 115 11.67 0.58 5.00 5.00 5.00 5.00 0.00 14.33 0.58
NTRHO07 12.00 11.00 12.00 11.67 0.58 10.33 153 11.00 11.00 10.00 10.67 0.58 11.67 0.58 12.00 10.00 12.00 11.33 115 14.33 0.58
NTRH19 13.00 10.00 10.00 11.00 173 10.33 153 11.00 9.00 10.00 10.00 1.00 11.67 0.58 10.00 9.00 9.00 9.33 0.58 14.33 0.58
NTMn03 11.00 9.00 10.00 10.00 1.00 10.33 153 12.00 12.00 11.00 11.67 0.58 11.67 0.58 5.00 5.00 5.00 5.00 0.00 14.33 0.58
NTMO03 6.00 6.00 6.00 6.00 0.00 5.67 0.58 8.00 7.00 7.00 733 0.58 7.00 0.00 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTHnO1 5.00 5.00 5.00 5.00 0.00 10.33 153 13.00 12.00 13.00 12.67 0.58 11.67 0.58 5.00 6.00 5.00 5.33 0.58 14.33 0.58
NTHn02 5.00 5.00 5.00 5.00 0.00 5.67 0.58 6.00 6.00 5.00 5.67 0.58 7.00 0.00 6.00 5.00 6.00 5.67 0.58 6.00 0.00
NTHN03 5.00 5.00 5.00 5.00 0.00 5.67 0.58 8.00 6.00 8.00 7.33 115 7.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTGn01 6.00 6.00 6.00 6.00 0.00 10.33 153 6.00 6.00 6.00 6.00 0.00 11.67 0.58 5.00 5.00 6.00 5.33 0.58 14.33 0.58
NTGn05 5.00 5.00 5.00 5.00 0.00 5.67 0.58 6.00 6.00 6.00 6.00 0.00 7.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTGn08 11.00 10.00 10.00 10.33 0.58 5.67 0.58 13.00 12.00 10.00 11.67 153 7.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTGO01 11.00 10.00 11.00 10.67 0.58 10.33 153 10.00 10.00 9.00 9.67 0.58 11.67 0.58 5.00 5.00 5.00 5.00 0.00 14.33 0.58
NTGO02 5.00 5.00 5.00 5.00 0.00 5.67 0.58 6.00 6.00 6.00 6.00 0.00 7.00 0.00 5.00 6.00 5.00 5.33 0.58 6.00 0.00
NTGO03 5.00 5.00 5.00 5.00 0.00 5.67 0.58 7.00 7.00 8.00 7.33 0.58 7.00 0.00 6.00 5.00 6.00 5.67 0.58 6.00 0.00
NTG04 12.00 10.00 10.00 10.67 115 5.67 0.58 22.00 20.00 18.00 20.00 2.00 7.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTGO05 7.00 7.00 7.00 7.00 0.00 5.67 0.58 7.00 6.00 6.00 6.33 0.58 7.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTGO7 8.00 5.00 5.00 6.00 173 5.67 0.58 7.00 6.00 6.00 6.33 0.58 7.00 0.00 5.00 6.00 6.00 5.67 0.58 6.00 0.00
NTGO08 7.00 7.00 7.00 7.00 0.00 10.33 153 5.00 5.00 5.00 5.00 0.00 11.67 0.58 5.00 5.00 5.00 5.00 0.00 14.33 0.58
NTGO09 5.00 5.00 5.00 5.00 0.00 3.33 2.89 11.00 9.00 9.00 9.67 115 7.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTG10 5.00 5.00 5.00 5.00 0.00 10.33 153 11.00 10.00 11.00 10.67 0.58 11.67 0.58 5.00 5.00 5.00 5.00 0.00 14.33 0.58
NTG11 7.00 6.00 7.00 6.67 0.58 10.33 153 5.00 5.00 5.00 5.00 0.00 11.67 0.58 5.00 5.00 5.00 5.00 0.00 14.33 0.58
NTSn04 6.00 6.00 6.00 6.00 0.00 5.67 0.58 7.00 7.00 8.00 7.33 0.58 7.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTSn05 6.00 6.00 6.00 6.00 0.00 5.67 0.58 6.00 7.00 6.00 6.33 0.58 7.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTSn06 6.00 6.00 6.00 6.00 0.00 5.67 0.58 7.00 7.00 6.00 6.67 0.58 7.00 0.00 6.00 5.00 6.00 5.67 0.58 6.00 0.00
NTSn07 5.00 5.00 5.00 5.00 0.00 5.67 0.58 6.00 6.00 6.00 6.00 0.00 7.00 0.00 5.00 6.00 5.00 5.33 0.58 6.00 0.00
NTSn08 11.00 14.00 8.00 11.00 3.00 10.33 153 7.00 7.00 6.00 6.67 0.58 11.67 0.58 5.00 5.00 5.00 5.00 0.00 14.33 0.58
NTSn09 9.00 9.00 8.00 8.67 0.58 10.33 153 5.00 5.00 5.00 5.00 0.00 11.67 0.58 5.00 5.00 5.00 5.00 0.00 14.33 0.58
NTSn10 14.00 9.00 9.00 10.67 2.89 10.33 153 7.00 7.00 7.00 7.00 0.00 11.67 0.58 6.00 5.00 5.00 5.33 0.58 14.33 0.58
NTSn11 8.00 8.00 7.00 7.67 0.58 6.00 0.00 7.00 8.00 8.00 7.67 0.58 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTSn12 16.00 10.00 8.00 11.33 4.16 10.33 1.53 10.00 9.00 9.00 9.33 0.58 11.67 0.58 5.00 5.00 6.00 5.33 0.58 14.33 0.58
NTS01 5.00 5.00 5.00 5.00 0.00 6.00 0.00 7.00 7.00 8.00 7.33 0.58 6.00 0.00 7.00 7.00 7.00 7.00 0.00 7.00 0.00
NTS02 6.00 6.00 6.00 6.00 0.00 5.67 0.58 7.00 7.00 8.00 7.33 0.58 7.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTS03 9.00 9.00 8.00 8.67 0.58 10.33 153 6.00 6.00 5.00 5.67 0.58 11.67 0.58 5.00 5.00 5.00 5.00 0.00 14.33 0.58
NTS04 10.00 10.00 11.00 10.33 0.58 10.33 153 5.00 5.00 5.00 5.00 0.00 11.67 0.58 5.00 6.00 5.00 5.33 0.58 14.33 0.58
NTS05 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTS07 7.00 7.00 7.00 7.00 0.00 10.33 153 5.00 6.00 5.00 5.33 0.58 11.67 0.58 5.00 5.00 5.00 5.00 0.00 14.33 0.58
NTO7 5.00 5.00 5.00 5.00 0.00 5.67 0.58 6.00 6.00 5.00 5.67 0.58 7.00 0.00 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTO08 5.00 5.00 5.00 5.00 0.00 5.67 0.58 7.00 6.00 6.00 6.33 0.58 7.00 0.00 6.00 5.00 5.00 5.33 0.58 6.00 0.00




SP1

Code Strepphylococcus aureus MRS Control
1 2 3 Mean SD Mean SD
NTRHn01 6.00 5.00 6.00 5.67 0.58 6.00 0.00
NTRHn02 5.00 5.00 5.00 5.00 0.00 12.00 1.00
NTRHn06 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTRHn07 30.00 18.00 15.00 21.00 7.94 6.00 0.00
NTRHN08 6.00 6.00 6.00 6.00 0.00 5.00 0.00
NTRHN10 5.00 5.00 5.00 5.00 0.00 12.00 1.00
NTRHn11 5.00 5.00 5.00 5.00 0.00 12.00 1.00
NTRHn12 11.00 10.00 9.00 10.00 1.00 6.00 0.00
NTRHN16 5.00 5.00 5.00 5.00 0.00 5.00 0.00
NTRHN18 6.00 6.00 5.00 5.67 0.58 12.00 1.00
NTRHO1 17.00 15.00 16.00 16.00 1.00 6.00 0.00
NTRH02 6.00 6.00 6.00 6.00 0.00 5.00 0.00
NTRHO05 11.00 11.00 9.00 10.33 115 12.00 1.00
NTRHO6 5.00 5.00 5.00 5.00 0.00 12.00 1.00
NTRHO7 11.00 11.00 11.00 11.00 0.00 12.00 1.00
NTRH19 9.00 10.00 10.00 9.67 0.58 12.00 1.00
NTMn03 13.00 10.00 11.00 11.33 153 12.00 1.00
NTMO03 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTHNO1 6.00 6.00 6.00 6.00 0.00 12.00 1.00
NTHNn02 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTHnO03 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTGn01 10.00 10.00 9.00 9.67 0.58 12.00 1.00
NTGn05 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTGn08 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTGO1 11.00 10.00 10.00 10.33 0.58 12.00 1.00
NTG02 5.00 5.00 6.00 5.33 0.58 6.00 0.00
NTG03 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTG04 18.00 15.00 16.00 16.33 153 6.00 0.00
NTG05 8.00 8.00 7.00 7.67 0.58 6.00 0.00
NTGO7 13.00 11.00 11.00 11.67 115 6.00 0.00
NTG08 12.00 10.00 11.00 11.00 1.00 12.00 1.00
NTG09 5.00 6.00 5.00 5.33 0.58 6.00 0.00
NTG10 6.00 6.00 5.00 5.67 0.58 12.00 1.00
NTG11 12.00 10.00 10.00 10.67 115 12.00 1.00
NTSn04 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTSn05 7.00 7.00 6.00 6.67 0.58 6.00 0.00
NTSn06 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTSn07 5.00 5.00 5.00 5.00 0.00 6.00 0.00
NTSn08 5.00 5.00 5.00 5.00 0.00 12.00 1.00
NTSn09 5.00 5.00 5.00 5.00 0.00 12.00 1.00
NTSn10 5.00 5.00 5.00 5.00 0.00 12.00 1.00
NTSn11l 6.00 6.00 6.00 6.00 0.00 5.00 0.00
NTSn12 8.00 6.00 8.00 7.33 115 12.00 1.00
NTS01 6.00 6.00 6.00 6.00 0.00 7.00 0.00
NTS02 7.00 7.00 6.00 6.67 0.58 6.00 0.00
NTS03 6.00 5.00 5.00 5.33 0.58 12.00 1.00
NTS04 5.00 5.00 5.00 5.00 0.00 12.00 1.00
NTS05 5.00 5.00 5.00 5.00 0.00 5.00 0.00
NTS07 6.00 6.00 5.00 5.67 0.58 12.00 1.00
NTO7 6.00 6.00 6.00 6.00 0.00 6.00 0.00
NTO08 6.00 5.00 6.00 5.67 0.58 6.00 0.00

Appendix C.4 (continued)



16S rRNA gene sequence of NCMnO7 isolated from Nostochopsis spp.

3-TTTATAAATCCTAGTCAGTCGAACGATGAACCACTTCGGTGGGGATTAGT
GGCGAACGGGTGAGTAACACGTGGGCAATCTGCCCTGCACTCTGGGACAAG
CCCTGGAAACGGGGTCTAATACCGGATACTGATCCGCCTGGCCTTCCTGGCG
GTTCAAAACCTCCGGCGGTGCAGGATAACCCCCCGCCCTATCACCTTGTTGG
TGAGGTAACGGCTCACCAAGGCAACAACGGGTACCCGGCCTGAAAGGGCA
ACCGGCCACCCTGGAACTGAAACACGGCCCAAACTCCTACGGAAGGCACCA
TTGGGAAATATTGCACAAGGGGCAAAACCCTGATGCACCAACCCCCCGTGA
GGAATGACGGCCTTCGGTTTGTAAACCTCTTTCACCAGGAAAAAACCGAAA
TTGACGGTACCTGCAAAAAAACCGCCGGCTAACTACTTGCCACCACCCGCG
GTAATACTTAGGGCGCGAGCGTTGTCCGGAATTATTGGGCGTAAAAAGTTC
GTAGGCGGCTGTCCCGTCGGTTGTGAAAGCCCGGGGCTTAACCCCGGGTCT
GCATTCAATACGGGCAGGCTAAATTTCGGTAGGGGAAATCGGAATTCCTGG
TTTTACCGTTAAATTGCCCAAATTTCAGGAGAACCCCGTGTGCCAAAGGCGA
ATCTCTGGCCCAATACTGACCCTAAGAACCAAACCTTGGGAACCAACAGGA
TTAATACCCTGGTATTCCCGCCTTAAACGGTGGAACTAGGTGTGGGCAAATT
CCACGTCTTCGGTGCCGCAGCTACCGCATTAATTCCCCGCCTGGGGAATACG
CCCGCAGGCTAAACTCAAGGAATTGACGGGGCCCGCACAGCGGCGAACATG
TGGCTTATTCGACGCACGCGAAGATCTTACCAGGCTTGACTACACGGAAAC
TCTGAAACAGCCCCCCTTGTGTCGGTTCAGGTGGTCATGCTGCCTCACTCTG
TCGTAAATTTTGGTTATTCCCCACGACGCACCTTTTCCTTTTGCACAGGCTTT
TTGTTCTGGGAATCCGGAAACCCCGGGTCATTCGAAAAAGTGGGACAAATC
AATCTCATCCCCTATTCTTGGTTGAAAGGGTCAATGCCGTTAATAGGTGCTA
CCCCCGTGGAGGAATCCAAACCGTCCATTTGATTTGTTCAAATAGCCCGGAG
TCGATCCCAATCCAATCCATTTCCGGGAAGTTCGGGCTTAACCACTTCTTCC
ACTTGAACAAACAGGCACCTTCCGATTCATGCCTTGATTGTCGGTAGTTAAT
AAATTTAATAATTATTAAAAAAAATTAAACAACC-5’
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16S rRNA gene sequence of NTRHNO08 isolated from Nostoc commune

3’GGGGGAGGGCGTCTGTTAATACATGCATGTTGGATCATATCCTTATTCGGT
GGGGATTAGTGGCGAACGGGTGAGTAACACGTGGGCAATCTGCCCTGCACT
CTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATACTGACCCGCCTGG
GCATCCAGGCGGTTCGAAAGCTCCGGCGGTGCAGGATGAGCCCGCGGCCTA
TCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGGTAGCCGGC
CTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTAC
GGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGC
GACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGG
GAAGAAGCGAAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGT
GCCAGCAGCCGCGGTAATACGTAGGGCGCGAGCGTTGTCCGGAATTATTGG
GCGTAAAGAGCTCGTAGGCGGCTTGTCACGTCGGTTGTGAAAGCCCGGGGC
TTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAG
ATCGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACC
GGTGGCGAAGGCGGATCTCTGGGCCGATACTGACGCTGAGGAGCGAAAGC
GTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGGTG
GGCACTAGGTGTGGGCGACATTCCACGTCGTCCGTGCCGCAGCTAACGCAT
TAAGTGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATT
GACGGGGGCCCGCACAAGCGGCGGAGCATGTGGCTTAATTCGACGCAACGC
GAAGAACCTTACCAAGGCTTGACATACACCGGAAAGCATTAGAGATAGTGC
CCCCCTTGTGGTCGGTGTACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCG
TGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCCCGTGTTGCC
AGCAGGCCCTTGTGGTGCTGGGGACTCACGGGAGACCGCCGGGGTCACTTC
GGAAGGAAGGGGGGGGACGACGTCAAGTCATCATGCCCCTTATGTCTTGGG
CTGCCACGTGCTACAATGGCCCGGACAATGAGCTGCGATACCCGGGAGGTG
GAGCGAATCTCAAAAAGCCGGTCCCACATCCGGAATGGGGGTTGGAATCAA
CCCCCTGAAATCGGAGCCCTTGAATCCCGAACACATTTGTGCGGGGAAAAC
TTCCCGGGCTTGTACACCCGCGTTCACTTCAGAAAACGAAACCCAACCGGC
CCCACCCCCTTTGGGGAGGGTTCCAAGGGAATCGGTGGGAATCAAGGCAGG
GAAAAAGGGGGGGGGGGGTACTCCAGTCAATCAAGATTTAAATTAAAAAA
AATTATAAAAGGGGGGGGGCGGGGEGEGEGEGEGGEEEEEGEGEEEEEEEEGEEEEE
GGGGGGGGGGGGEEEEEGEGEGEEEEEEEGEEGEEEEEEEEEEEEEEE-S’
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