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Abstract
The importance of diazotrophic cyanobacteria in maintaining the 

spontaneous fertility of the rice field soil has been well documented.  The 
present day need is to develop region specific strains of cyanobacteria capable 
of carrying out the desired functions under different agro-climatic conditions.  
In this context the distributional pattern and comparative predominance of 
different cyanobacterial forms has been worked out for 142 rice field soil 
samples collected from Kurnool district of Andhra Pradesh, India.  Total 72 
algal forms were recorded  in the enrichment cultures of the soil samples, out 
of these only  5 were greens and the rest were blue-greens.  During the studies, 
42 unialgal isolates belonging to 8 genera were obtained and screened for 
growth and nitrogen fixation.  A remarkable strain variation was observed 
even at intra-species level.  Although, Nostoc and Anabaena had comparatively 
a wider distribution than Calothrix the later was found to perform consistently 
better both in terms of growth and nitrogen fixation. Presence of ammonium 
nitrogen had a differential effect on growth and nitrogen fixation.  The 
threshold value for nitrogen fixation was found to be much lower than that for 
growth but even at 100 ug NH+4N/ml, in none of the algae, the process of 
nitrogen fixation was completely stopped.  Implications of this property in 
increasing the availability of biologically fixed nitrogen as well as fertilizer 
nitrogen have been emphasized.



Introduction
• Kurnool district of Andhra Pradesh in India is situated within the  

geographical coordination of 140-54’ and 160-11’ of the northern 
latitude and 760 -58’ and 780 -25’ of the eastern latitude,average 
elevation is 33.33 meters m.s.l. with tropical  climate.

• Temperature in summer goes upto 46.10 C and in winter it ranges 
from 15.5 to 32.20 C. unevenly distributed rainfall with annual 
average varying from 610 to 620mm,  rice is the main cultivated 
crop both as rainfed and upland conditions.

• Diazotrophic cyanobacteria are recognized as the most potential 
nitrogen fixing biological system under waterlogged conditions of 
the rice fields

• Distributional  pattern of cyanobacteria
• Natural potential of growth and nitrogen fixation.
• Effect of graded concentrations of ammonical nitrogen on growth 

and nitrogen fixation



Material and Methods
– One hundred and forty  two randomized soil samples were collected from the 

fallow rice fields of Kurnool, Andhra Pradesh. 
– The enrichment cultures were raised separately in Fogg’s medium with and 

without potassium nitrate
– Forty two cyanobacterial forms were isolated and tested for their natural 

potential of growth and nitrogen fixation.
– Out of theses 15 promising strains were selected to observe the effect of graded 

concentration of ammonical nitrogen on growth and nitrogen fixation. 
– Algal isolates were grown in triplicate with and without 25, 50, 75 and 100 ug

NH4+Nml-1 supplied as ammonium chloride.  
– The flasks were inoculated with 1 ml of of homogenized 10 day old growth of 

each alga and incubated for 28 days at 2000 lux light intensity with 16/8 h 
light/dark cycle and 30+ 20C temperature.  Initial observations on growth and 
total nitrogen were taken at 0 day.  On completion of the experiment the 
contents were homogenized and volume made up to 50 ml.  From each 
replication, two 10ml portions were taken for chlorophyll estimation (McKinny, 
1941) and the rest were used for recording dry weight.  After weighing, the filter 
paper with the algal mat and the filtrate were together used for estimating total 
nitrogen  (Jackson, 1958).



Results
– A total of 72 algal forms were recorded out of which 67 were

cyanobacteria.  The cyanobacteria belonged to 16 genera and the 5 green 
algal genera were represented by one species each (Table 1).

– Judged by the rated score Nostoc, Anabaena and Calothrix were found to 
be very widely distributed.  Forms like Phormidium, Aphanothece, 
Cylindrospermum, Hapalosiphon, Plectonema and Westiellopsis were 
sparsely distributed. Aphanocapsa, Chloroglea, Gleocapsa, Microcheate
and Microcoleus had a highly restricted distribution (Table 2).

– Among the 42 isolates tremendous  variation was observed in growth and 
nitrogen fixation not only between different genera and species but also 
within different isolates of the same species (Table 3)

– The promising 15 cyanobacteria in general, showed a concentration 
dependant decrease in all the three parameters except in Anabaena
sphaerica 19, Hapalosiphon hibernicus 111 and Microchaete tenera 76 
(Table 4).
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Discussion
– Kolte and Goyal (1985) reported Calothrix as one of the dominant cyanobacteria from

Maharashtra state, India.  In the present study also Calothrix turned out to be the 
third most widely distributed genus in Kurnool district of Andhra Pradesh.  Forms 
like Calothrix, Tolypothrix, Aulosira and Scytonema which atre capable of growing 
luxuriantly on moist and shaded soil surfaces, attain importance as inoculants under  
upland paddy conditions where the waterlogged conditions  cannot be maintained 
permanently. 

– Existence of remarkable variation even at intraspecies level  in the nitrogen fixing 
ability and biomass production has thrown open the possibility of selecting  the 
desired strains through screening of the autochtonus cyanobacteria.

– Kolte and Goyal (1986) observed that species of Calothrix, Tolypothrix, Aulosira, 
Cylindrospermum, Hapalosiphon and Westiellopsis and opined that  these forms  
capable of growing on moist and shaded soil surface, hold promise for algalization of 
upland paddies.

– Urea and ammonium sulphate are the commonly used fertilizers, having nitrogen in 
NH4

+ form which directly affects both growth and nitrogen fixation by cyanobacteria. 
NH4

+ N is a putative inhibitor  of nitrogen fixation. 



– The differential response of growth and nitrogen fixation to the
presence of NH4

+ N has intersting implications in the algal biofertilizer
technology.  Because of higher threshold value for growth, coupled with 
the application of fertilizer nitrogen in split doses and dilution of the 
effect due to various soil components, it appears that under field 
conditions,   

– NH4
+ N  may never limit the biomass production by the cyanobacteria.   

Even if at these reduced levels of fertilizer nitrogen, the contribution of 
biologically fixed nitrogen may be considerably reduced, the loss may 
be more than compensated when the increased algal biomass reverts 
back to nitrogen fixation due to the progressive fall in the concentration 
of fertilizer nitrogen.  

– This will not only provide increased amount of biologically fixed 
nitrogen but also increase the availability of part of the fertilizer 
nitrogen by preventing it from being lost through metabolization by the 
algae under non-nitrogen fixing conditions. 

– The remarkable variation in growth and nitrogen fixing potential of 
different cyanobacteria perceptible even at intra species level suggests 
that screening of natural populations can lead to the identification of 
algal strains making  ideal inoculants compatible with higher level of 
fertilizer nitrogen.


