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Effect of Some Antibiotics on Microbes Associated 

with Marine Alga Trichodesmium erythraeum1
> 

V. D. RAMAMURTHY 

Off Shore Fishing Station, Government of India, Kand/a (Kutch), India 

Introduction 

The marine blue-green alga Trichodesmium erytlzraeum appears as blooms annually 

during March in Bay of Bengal. The samples of Trichodesmium erythraeum used in the 

present study, were collected at a depth of 10 to 12 m from the nearshore waters of Porto 

Novo (11°29'N and 79°49'E) off Bay of Bengal during pre-bloom period of this alga in March 

1965. The strains were cleaned, sub-sampled and cultured in modified enriched Erdschreiber 

medium (RAMAMURTHY 1968 and 1972). All the experiments were conducted with axenic cul

tures as reported in previous communications (RAMAMURTHY 1967a, 1967b, 1968 and 1970a). 

Difficulties were experienced in the initial stages of Tricliodesmium erythraeum cultures 

due to development of microbes chiefly bacteria sometimes yeasts and rarely flagellates and 

ciliates in five or six days after inoculation of Trichodesmium erythraeum cells. In order to 

control these microbes, some antibiotics were added to the basal culture medium and their 

effect on the growth of the bacteria and yeasts was studied. The present note reports some 

of the observations on the interactions of microbes with the antibiotics in laboratory cultures 

of Trichodesmium erythraeum. 

Observations 

The bacterial and yeast counts made in the basal culture medium are given in Table 1. 

The composition of basal medium is as follows:-

NaN03 ............................................. 0.lgm 

Na2HPQ4 ........................................... 0.02 gm 

Soil extract ........... : ................................ 50 cc 

(estuarine soil collected from the mouth of the river Vellar) 

Sterilized aged sea water ............................ 1000 cc. 

(33 S %, approx.) 

It will be seen from the Table 1, that bacteria and yeasts started to grow from 5th or 

6th day after inoculation of Trichodesmium erythraeum in the culture medium. The bacteria 

and yeasts isolated from the culture medium are listed below in the order of abundance. 

1> To the memory of my Professor Dr. H. Srinivasa Rao, 
110:£~ Trichodesmium erythraeum l'C.#~-t ::i~~/ful'C.X'<Ji'" ::itt;~!fu1i·0~~ 0 
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Yeasts: 

1. Rhodotorula sp. · 1 
2. Debaryomyces $p. very rare (2 to 4/ml) 

3. Candida sp. 

Bacteria: 

1. Flavobacterium marinorubrum* 

2. Pseudomonas viscosa* 

3. Bacillus subtilis** 

4. Bacillus megatherium** 

5. Sarcina lutea** 

6. Brevibacterium sp. 

7. Achromobacter sp. 

8. Aeromonas sp. 

* more abundant 

** less abundant 
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When once the microbial growth in the culture medium increased, the multiplication of 

Trichodesmium erythraeum decreased and finally the cells disintegrated. This sort of 

difficulty was experienced in the initial stages. Another way in which microbial contamination 

occurred was through the disintegrated cells of Trichodesmium erythraeum. These were the 

sites for rapid microbial multiplication. To prevent microbial growth in the culture medium 

10 antibiotics were used to inhibit their growth. The design of the experiment and the 

observations are as follows. 

Experimental design and observations 

About 10 antibiotics Dispens -0- Discs supplied by Difeo; 1. Streptomycin (S): 2. 

Tetracycline (TE): 3. Neomycin (N): 4. Penicillin (P): 5. Colymycin (CL): 6. Baci

tracin (B): 7. Viomycin (V): 8. Terramycin (T): 9. Sulfadiazine (SP): 10. Triple sulfa 

(SSS, medium concentration, were selected to study the antibacterial sensitivity. Sensitive 

tests were made by using these antibiotics on each bacterial species in agar plates as described 

by RAMAMURTHY (1967 b) and the zones of inhibition for the above ten antibiotics for each 

species of bacteria were measured in millimetres. The paper disc method of testing bacterial 

sensitivity to chemotheraptic agents and antibiotics, is generally accepted (WHO Report No. 

210) as the most effective practical means for clinical use. 

These antibiotics were placed on agar media aseptically which have been previously 

inoculated by eight species of bacteria in eight sets. Each set contained a single species of 

bacteria with ten antibiotic discs. A similar sensitivity test was carried out for yeasts also; 

Thus the sensitivity tests were carried out for all the species of bacteria and yeasts in relation 

to ten antibiotic agents. The plates were then incubated at 32°C for 48 hours, and the 

sensitivity of bacteria and yeasts were reported on the basis of presence or absence of a zone 

of inhibition. 
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The zones of inhibition of bacterial and yeast growth (in mm) formed by the'. action of 

antibiotics are given in Table 2. It will be seen from the Table 2, .that streptomycin,. tetra

cycline and sulfadiazine are very effective for all microbial strains in general. _The antibiotic 

colymycin has no effect on Flavobacterium marinorubrum and' the antibiotic·bacitracin has 

no effect on Pseudomonas viscosa. Generally all the microbes are resistant to these two 

antibiotics in the present study. 

So the combination of streptomycin 6 mg %, tetracycline 5 mg % and sulfadiazine 4 mg % 

was used as the most effective antibiotics for maintaining the Trichodesmium erythraeum 

cultures in axenic conditions. 

Table 1. The bacterial and yeast counts in 1 ml in the culture medium ~ithout added antibiotic::s 
after the inoculation of Trichodesmium erythraeum 

Bacteria 
Yeast 

2 3 4 5 
26 

Days 

6 
32 
1 

7 
54 

1 

8 
66 

2 

9 
84 

2 

10 
102 

2 

11 
168 

2 

Table. 2. The zones of inhibition of bacterial and yeast growth (in mm) formed by the action 
of antibiotics 

Antibiotics 
Bacteria p s TE N CL B v T SD SSS 

1 Flavobacterium marinorubrum 24.3 22.6 10.6 11. 3 Nil 3.9 10.8 12.4 23.1 11. 4 
Pseudomonas viscosa 21. 9 25.1 12.6 9.8 4.6 Nil 24.3 15.6 24.8 12. 7 . 
Bacillus subtilis 25.9 26.5 17.3 16.8 3.8 4.1 13.4 10.9 25.8 13.2 
Bacillus megatherium 26.3 26.8 11. 7 9.8 3.9 3.8 10.2 12.4 26.4 10.8 
Sarcina lutea 26.4 24.3 10.3 11.1 4.2 3.6 12.4 13.0 25.2 9.9 
Brevibacterium sp. 23.7 25.2 11. 7 12.9 4.1 3.9 10.2 12.4 24.6 11. 4 
Achromobacter sp. 25.8 23.7 16.4 13.2 3.9 3.7 17.6 10.2 24.9 13.2 
Aeromonas sp. 26.1 25.5 18.2 12.3 3.7 3.6 14.5 9.8 23.7 14.1 

Yeasts 
Rhodotorula sp. 19.4 18.9 15.4 12.2 3.9 4.1 13.1 10. 7 20.2 15.2 
Debaryomyces sp. 21. 3 19.8 11. 4 13.3 3.8 3.6 . 9.8 12.1 17.9 11. 3 
Candida sp. 18.3 18.9 8.7 11. 2 4.0 3.9 9.1 10.5 19.1 12. 7 

The bacteria and yeasts counts in the cultures, added with antibiotics (S-6 mg % 1 Te-5 

mg% and SD-4 mg%) after inoculation of Trichodesmium erythraeum cells shows bacteria 

and yeas~s are. entirely absent _even after 10 days. Thus it clearly .shows that this combination 

of streptomycin, tetracycline and sulfadiazine is effective in arresting the growth of not only 

pacteria bl!t also yeasts. Unlike. the chemotheraptic agents. these antibiotics did not affect the 

gr~wth of Tric~odesmium erythraeum cells. The filaments were quite. healthy even a,fter 12 

days and without even sub-culturing. 

. . . lJnfortunately the transformatiori or .. pleamorphism. of. T; '.erythraeum by above antibiotics 

has not been made in the present study. 
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Summary 

The present note describes the interactions of microbes and antibiotics during the labo

ratory culturing of the marine blue-green alga Trichodesmium erythraeum. 

About eight species of bacteria and three species of yeasts have been observed in the 

-cultures of Trichodesmium erythraeum in the initiaf stages. 

The effect of ten antibiotic agents, has been tested separately on each species of bacteria 

and yeasts. The combination of streptomycin, tetracycline and sulfadiazine seems to be very 

.effective in.inhibiting the growth of bacteria as well as yeasts. 
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