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ABSTRACT

About 20 species of cyanobacteria were isolated from various Oryza sa-
tiva fieldsin Karur dist. After purification all the organisms were verified
for their abilty to enhance seed germination in Oryza sativa, Helianthus
annus and Hibiscus esculuntus. Among the 20 species Oscillatoria annae
showed maximum germination ability in all thethree plant seeds. The ger-
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mination % ranged between 85-95% in all the plants. Thusfrom our study
we recommend Oscillatoria annae to be considered as a serious con-
tender in the field of plant growth promoting hormones which is cost

effective and pollution free.

INTRODUCTION

Cyanobacteriaareadiversegroup of prokaryotes
with oxygenicphotosynthesis, whichissmilartothatin
algae and higher plants. Cyanobacteriaexcreteagreat
number of substancesthat influence plant growth and
development. Thesemicroorganismshave beenreported
to benefit plants by producing growth promoting regu-
lators, vitamins, amino acids, polypeptides, antibacte-
rial, antifungal substances and polymers, especially
polysaccharidesthat improve soil structureand exoen-
zymeactivity. Nostoc muscorumisolated from Oryza
sativa L. fieldswere reported with auxin activity and
characterssimilar toindoleacetic acid™. Malligaand
Viswajith? have al so reported the growth promoting
property of basa application of Phormidiumsp. BDUS
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on varying plants. Though many of the cyanobacteria
have growth promoting ability, the reportson seed ger-
mination ability of cyanobacteriaisfew. Thusinour sudy
we have screened 20 cyanobacteria obtained from
paddy fieldsto identify the cyanobacteriawith the best
seed germinating ability onthreedifferent seedsof Oryza
sativa, Helianthus annus and Hibiscus esculuntus.

EXPERIMENTAL

Collection of cyanobacterial samples

The cyanobacterial sampleswere collected from
variousOryzasativa L. fiddin Thanthonimdai, Karur
Digtrict, Tamil Nadu.
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Figurel: Effect of cyanobacterial extract on seed ger mi-
nation of Oryza sativa L
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Figure2: Effect of cyanobacterial extract on seed ger mi-
nation of H.esculentusL

BG11 mediumt® was used for isolation, identifica-
tion and mass cultivation of cyanobacteria.

BG11 mediumwas prepared and serilized at 121°C
at 15lbsfor 15minutes. Cyanobacteriawereisol ated
and purified by spread plate technique. One gram of
cyanobacterial mat was homogenized and dilutedin
100ml (considered as 10%) of stock. From the stock
oneml of cyanobacterial suspensionwastakenand it
wastransferred to 9ml of sterilized medium from 103
to 108 respectively. From each dilution 1ml wastrans-
ferred and spread using L-rod on solidified BG11 agar
medium in petriplatesand incubated under controlled
condition.

Culturemaintenanceand induction of auxin

Cyanobacteria culturesweremaintainedin BG-11
medium at 25+2°C under 1500 lux light intensity with
14/10D/L cyclefor 7to 15 days. For auxin production
10mg/100ml of tryptophan (precursor) wasincorpo-
ratedin BG11 medium.

Cyanobacterial extract preparation
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Known amount of dried cyanobacterid Srainswere
taken and ground with required amount of distilled wa:
ter. Extraction wasrepeated until the cyanobacterial
cultureturned whiteresidue. Then the extract wasfil-
tered through Whatman No.1 filter paper and the cul -
turefiltratewasdried for threedays. Finaly thedried
extract wasprepared a various concentrationsfor seed
germination.

Seeds

Paddy(Oryza sativa L. -IR 20), Lady’s finger (Hi-
biscus esculentus L. -Pusa), and Sunflower
(Helianthus annus L. -Ankur) seeds were obtained
from Department of Agriculture, Tamil NaduAgricul-
tureUniversity, Madural, Tamil Nadu, India.

Seed germination study

Thedried cyanobacterid extract prepared at vari-
ous concentrations (0.0025%, 0.0050%, 0.0075% and
0.01%) was gpplied to the seeds of the sel ected plants
like O.sativa, H.esculentus and H. annus and the
seedswere exposed to sunlight for 8hr and it was kept
at roomtemperaturefor 24 to 48 hours®®. Theefficient
cyanobacterid strain was selected based on theinflu-
enceof germination ability.

I dentification of theorganism showing maximum
ger mination ability

Theorganism showing maximum seed germination
ability was subjected to identificationtill specieslevel
by microscopy. Based on the characters® theidentifi-
cation of selected cyanobacterid strain wasidentified.

RESULTSAND DISCUSSION

Screening of cyanobacteriafromthericefieldsre-
ved ed that mgority of theorganisms belongedtothe
Phormidiumsp. (11) followed by Oscillatoria sp. (8)
and Anabaena . (1). Comparing thegermination ability
of the 20 strains all the organisms showed better re-
sponsethan the control ie., water. When compared to
the germination percentage by water (40-50%) mgor-
ity of the organisms showed higher induction of 50-
65% (Figures 1-3). The response by the most of the
organisms was constant in all the three plant seeds.
Among the 20 strains used strain number 6 showed
higher germination % ranging from 80-95%. Thisor-
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Figure 3: Effect of cyanobacterial extract on seed ger mi-
nation of H.annusL

ganism showed higher germinationinall thethreeplant
seeds. Figures 1-3 clearly indicatesthat strain number
6 possesed the maximum seed germinationinducing
ability. The blue green algae like Microcystis, Ana-
baena, Nostoc and Oscillatoria produce avariety of
secondary metabolitessuch asnitrogen containing com-
pounds, polyketides, lipopeptides, cyclic peptidesand
many others”#. Above mentioned earlier reportssig-
nificantly supported our study on seed germination ability
by cyanobacteria

Sincestrain number 6 showed maximum seed ger-
mination ability identificationwas performed by micros-
copy. Order-Ostacal es, Family-Oscill atoriaceae, Gen-
era-Oscillatoria, Species-annae. Thesefindingsre-
vealed that Oscillatoria annae gave ahigh seed ger-
mination induction in O.sativa, H.annae and
H.esculentus. O.annae may provide a cost-effective
and pollution free seed germination strategy. Thusin
our future study wewill befocussing ontheidentifica-
tion of the compound responsiblefor theinduction of
germination.
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