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 Cyanobacteria possess high capability on producing indole-3-acetic acid (IAA), can be serve 
as a biostimulant for promoting plant growth. The objective of this research was to isolate and identify 
cyanobacteria that are effective in producing IAA, as well as to investigate the impact of cyanobacteria 
on the growth of lettuce. The experiment was started from 1) The isolation of cyanobacteria from 5 paddy 
fields located in Nakhon Pathom, Kanchanaburi, and Suphanburi Province using a blue-green algae 
nitrogen-free medium (BGA). 2) Morphological study and identification of cyanobacteria was conducted 
through molecular biological methods utilizing the 16S rRNA gene and the phylogenic tree. 3) The  
efficiency on IAA production of cyanobacteria was assessed in BGA medium with and without  
tryptophan for 7, 14, 21, and 28 days. 4) The efficiency of cyanobacteria on growth promoting of  
lettuce was evaluated in greenhouse. The most effective IAA producer was selected for pot  
experiment. The experiment was completely randomize design (CRD) consisted of 4 treatments 

 
fertilizer and cyanobacteria, and T4 only cyanobacteria. The results revealed that a total of 10  

Nostoc  
 
 

significant differences in plant height, fresh weight, and dry weight among the 3 lettuce varieties.  
However, the root length of the Green Cos variety showed a statistically significant difference at 11.00 
cm. The highest dry weights for green oak, Green Cos, and Butterhead roots were 3.44 g, 10.64 g,  
and 3.84 g, respectively. This indicated that Nostoc sp. effectively enhanced the growth of lettuce 
roots, likely through IAA production. It can be used as a biofertilizer together with chemical fertilizers.
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Prochlorococcus sp., Pseudanabena
sp. ,  Nos toc  sp. ,  Ca lo th r i x  pa r i e t i na , 
Pseudanabena suomiensis, Cyanothece sp. 

Westiellopsis

Nostoc

Some characteristics and identification of cyanobacteria by DNA sequencing 16S rRNA

Isolate
Charaecteristics

Identified bacteria
Color Shape Heterocyst

TN01 Green Filament + Prochlorococcus sp. 82.66

TN02 Green Filament + Prochlorococcus sp. 84.73

Blue green Filament + Pseudanabena sp. 82.99

Green brown Filament + Nostoc sp. 92.57

Blue green Filament + Calothrix parietina 84.21

Green brown Filament + Nostoc sp. 97.7

DJ01 Green Filament + Pseudanabena suomiensis 82.96

DJ02 Blue green Filament + Nostoc sp. 98.19

BW01 Green Filament + Cyanothece sp. 88.32

BW02 Brown Filament  + Westiellopsis sp. 79.84
Note: + found heterocyst 

 Morphological characteristics of cyanobacteria on BGA medium and shape under the microscope at 

(M, R), BW01 (N, S), and BW02 (O, T)
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The quantity of indole-3-acetic acid (IAA) produced by various isolates of cyanobacteria in blue green algae 
nitrogen-free medium without tryptophan

Isolate
7Day 14Day 21Day 28Day

TN01 0.60d 0.60d 0.73d 0.57e

TN02 0.67c-d 0.67c-d 0.78c-d 0.68c-e

0.64d 0.64c-d 0.85b-d 0.82b

1.19a 1.19a 1.52a 1.33a

0.62d 0.62d 0.77c-d 0.65d-e

0.65d 0.65d 0.77c-d 0.67d-e

DJ01 0.82b 0.82b 0.90b-c 0.79b-c

DJ02 0.81b-c 0.81b-c 0.90b-c 0.81b

BW01 0.64d 0.64d 0.83b-d 0.71b-d

BW02 0.67c-d 0.67c-d 0.90b-c 0.76b-d

F-test * * * *

8.2 8.32 6.42 6.29

Note: Means in the same column followed by different letters are different significantly by DMRT, * = P<0.05
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The quantity of indole-3-acetic acid (IAA) produced by various isolates of cyanobacteria in blue green algae 
nitrogen-free medium with tryptophan

Isolate
7Day 14Day 21Day 28Day

TN01 0.82c-d 0.85c 0.88c 0.79c

TN02 0.75c-d 0.79c-d 0.75d 0.73c

1.03b 0.95b 1.12b 1.00b

1.32a 1.25a 1.55a 1.38a

0.69d 0.69d-e 0.82c-d 0.74c

0.79c-d 0.67e 0.77d 0.69c

DJ01 0.88c 0.83c 0.83c-d 0.79c

DJ02 1.03b 0.99b 1.05b 0.92b

BW01 0.74d 0.71d-e 0.85c-d 0.76c

BW02 0.77c-d 0.75c-e 0.88c 0.76c

F-test * * * *

6.1 6.73 5.77 5.1

Note: Means in the same column followed by different letters are different significantly by DMRT, * = P<0.05

Effects of cyanobacteria and chemical fertilizers on plant height, fresh weight, plant dry weight, root length and 
root dry weight of 3 lettuce cultivars at 45 days after planting.

Treatment
Plant heigh 

(cm)
Plant fresh weight 

(g/plant)
Plant dry weight 

(g/plant)
Root length 

(cm)
Root dry weight 

(g/plant)

Green Oak cultivar

T1 17.00 85.76 2.89 6.17 0.74b

T2 17.17 134.38 4.15 8.17 2.12a-b

T3 18.30 146.93 4.52 10.33 3.44a

T4 17.17 134.35 4.50 8.60 2.04a-b

F-test ns ns ns ns *

8.75 2.1 24.76 20.10 46.93

Green Cos cultivar

T1 21.67 137.11 4.38 8.23b 1.73b

T2 23.90 147.80 4.60 8.17b 3.37b

T3 27.40 210.06 9.48 11.00a 10.64a

T4 24.50 127.56 4.59 9.60ab 3.95b

F-test ns ns ns * *

11.89 22.78 22.33 9.78 33.94
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(continued).

Treatment
Plantheigh 

(cm)
Plant fresh weight 

(g/plant)
Plant dry weight 

(g/plant)
Root length 

(cm)
Root dry weight 

(g/plant)

Butterhead cultivar

T1 21.67 127.25 14.68 11.00 1.51b

T2 23.90 147.21 16.78 10.33 2.33a-b

T3 27.40 152.29 22.28 12.17 3.84a

T4 24.50 125.59 16.40 10.17 1.86b

F-test ns ns ns ns *

11.89 18.75 4.77 14.72 35.06

and T4: only cyanobacteria. 
* = p < 0.05, ns = non different significantly.
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