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Promotion of vegetable seed germination by soil borne bacteria
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ABSTRACT

The objective of the study was to find out the effect of soil borne bacteria on the germination of different plant seeds,
soaking time on seed germination and to recommend the best germination inducer bacteria. Six different soil borne
bacterial species such as Pseudomonas sp, Bacillus coagulans, Serratia sp, Klebsiella sp, Bacillus sp and
Escherichia coli and four crop seeds of Phaseolus vulgaris, Vigna sinensis, Hibiscus esculentus and Beta vulgaris
were used. Surface sterilized seeds were soaked in different bacterial inocula prepared with phosphate buffer (pH-7)
and allowed to colonize. After ten minutes of soaking, equal number of seeds were randomly transferred into sterile
petridishes containing sterile moisten filter papers and the plates were kept in the dark for five days and
subsequently subjected to light condition for another five days, at room temperature. The germination of seed and
other related attributes were measured. There was a significant difference in the mean length of germ tubes (p =
0.05) of soaked seeds when compared with non infected control. Germination of H. esculentus, P. vulgaris and V.
sinensis seeds were promoted by Pseudomonas sp and B. Coagulans. Germination of H. esculentus and P. vulgaris
seeds could be promoted in an optimised manner by soaking with in Pseudomonas for 10 minutes and 20 minutes,
respectively where as seeds of V. sinensis could be promoted by soaking with in Bacillus sp inocula for 20 minutes.
Serratia sp, Klebsiella sp, B. coagulans and E.coli had no effect on seed germination.
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INTRODUCTION

Soil is the habitat of a great variety of microarigans than any other environment. Any soil samplecensist of a
variety of microorganisms such as fungi, bacterimnobacteria, algae and nematodes belonging torierable
genera and species. Soil microorganisms interaitt plants and bring about various effects such exseficial,
harmful and neutral or variable [2, 4]. Germinatiesting is the most important quality in evalugtthe growing
value of the seed lot. Seed is targeted becauite pbtential as a transporting vehicle for trariting beneficial or
deleterious bacteria [7]. Testing of seeds und#d ftondition is generally very unsatisfactory las tesults cannot
be reproduced with reliability and the growth candisturbed by un-controlled factors [2]. The em&tifactors can
be controlled to provide the most uniform, rapid @emplete germination environment, if the experitrie done in
the laboratory under controlled environment. Howetiee laboratory conditions should be standardizednable
reproducible results within limits.

Most soil borne bacteria contribute to the procgfsdecomposition and also to improve the physitalcsure of
soil. Not only fungi but bacteria are also ablestionulate root growth, secondary root initiatioaged germination
etc. Beneficial mycorrhizal associations are to fbend in many of our edible and flowering crops.e$é
associations include at least 80% of Ithassica andsolanum families (including tomatoes and potatoes), as asl
the majority of tree species, especially in fosti woodlands [1]. Here the mycorrhizae create@ dinderground
mesh which extends greatly beyond the limits of tlee's roots, thus greatly increasing their fegdisnge and
actually causing neighbouring trees to become phlifgiinterconnected. The benefits of mycorrhizghtions to
their plant partners are not limited to nutrierdsf can be essential for plant reproduction. Bécteom all four
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groups perform important services related to wdygramics, nutrient cycling, and disease suppreg%io8]. Some
bacteria affect water movement by producing sulestathat help to bind soil particles into small reggtes (those
with diameters of 1/10,000-1/100 of an inch or 242(h). Stable aggregates improve water infiltrafod the soil's
water-holding ability. In a diverse bacterial commity, many organisms will compete with disease-oays
organisms in roots and on above ground surfacpiafs [9].

Modern crop production technology includes incregsioncern about the time management, environmanpelct
of vegetable crop farming, and the yield. This @picleads to the development of more integratedcsghes
together for the induction of seed germination gsiail borne micro organisms [10, 11]. Before tlitas necessary
to investigate basic ecological interactions betwdiferent bacterial media and seed germinatioacahomically
important, especially the famous locally grown vabée crop species. Therefore the objective ofstiaey was to
find out the effect of soil borne bacterial generadifferent vegetable seed germination, to study dffect of
soaking time on seed germination and to recommbadbacterial species that could be used for plamivii
promotion.

MATERIALSAND METHODS

Plants and Microorganisms

Six bacterial genera such Bseudomonas sp, Bacillus coagulans, Serratia sp, Klebsiella sp, Bacillus sp andE.coli
and seeds of four different plants suchPhaseolus vulgaris, Vigna sinensis, Hibiscus esculentus andBeta vulgaris
were used in this study.

Inoculum preparation and transfer

From the 24 hour old bacterial cultures, suspessi@ocula - 8*10cells/mL, SD=1.02) were prepared in sterile
phosphate buffer (pH -7.0) separately. Seeds werace sterilized with 0.01% HgChnd rinsed three times
thoroughly in sterile distilled water. Then seed=ravtransferred into each bacterial inoculum seplgrand mixed
well and allowed to soak. After ten minutes of dogk fifteen seeds were transferred into steril¢rigishes
containing sterile moisten filter papers (Whatmao2).

Germination condition
The petri dishes that have seeds inoculated withattpropriate microbial inocula, were kept in tlkdfor five
days and subsequently subjected to light condfioanother five days under room temperature, &sngnation.

Germination trait parameters

Germination rate was calculated according to théhateexplained by Krishnaswamy and Seshu [6]. Measant
of shoot and root length was carried out as folldive seedlings were randomly selected from eagtni Hish and
measured with a measuring tape and expressed iimesres [6]. Number of seeds germinated and len§iperm
tubes of the germinated seeds were measured. Tdiegure was followed to each species of plantsestth the
tested bacterial genera separately. Controls weoenaaintained with sterile distilled water instezEdnocula.

Statistical analysis
Data were subjected to be analysed statisticallyhley“t” test using R2.15.3 statistical software [8] at= 0.05
confidence level.

RESULTSAND DISCUSSION

Different bacterial treatments had diverse eff¢stisnulative or inhibitory) on seed germinationat®ttical analysis
showed that there was a significant differencehim mean length of germ tubes of soaked seeds wirapared
with control (Table 1).

Table 1: Presence (+) / Absence (-) of significant differencein the mean length of germ tubes of soaked seeds compared with the control.

Hibiscus | Phaseolus | Vigna sinensis | Beta vulgaris
Pseudomonas sp + + + +
Bacillus coagulans + + +
Serratia sp
Klebsiella sp
Bacillus sp
E.coli - - -
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There was a promoting effect of bacterial inocula seed germination when soaking was done by using
Pseudomonas andBacillus coagulans with the seeds dflibiscus esculentus, Phaseolus vulgaris andVigna sinensis.

But the degree of promotion varied among plant seedl among the different bacterial species URsmidomonas
showed high promoting effect dtibiscus esculentus and Phaseolus vulgaris andBacillus coagulans showed high
promotion onVigna sinensis than the others. This variation in growth promotinight be due to the variation in the
rate of colonization of different bacterial spedi@® the seeds of different plants.

But analysis showed that there was no significaffierénce ¢=0.05) between the mean length of germ tubes of
soakedBeta vulgaris seeds and the control. So there was neither piogiobr inhibiting effect by these bacteria on
Beta vulgaris seed germination. Soaking Bgrratia sp, Klebsiella sp, Bacillus sp andE.coli had no effect on the
germination of all the selected plant seeds argritay be due to the poor colonization rate of thesteria into the
seed or the substance concentration is not enaughomote / inhibit germination or these bacteida'tiproduce
any substances that affect seed germination.

Variation in the degree of promoting and inhibitiefect on seed germination by Soaking dependsi®wariety of
plant seeds, bacterial species used, rate of @ation, amount of substance causing the effectthadnternal
physical factors of seeds [4, 6, 9].

Table 2: Minimum time (Minutes) taken for the seed to soak to get the optimum effect on germination

Hibiscus | Phaseolus | Vigna sinensis | Beta vulgaris
Pseudomonas 10 20 30 -
Bacillus coagulans 20 30 20 -
Serratia - - - -
Klebsiella sp - - -
Bacillus sp
E.cali - -

Table 2 shows the minimum time taken for seed sgakd get optimum promoting effect during germioatiin
different bacterial inocula. Above the minimum tintkere was no increase in the promotion of gertiinaThis
helped to save the time of soaking. GenerBHyillus species have variable effects on the seed germmnathere
are positive effects dacillus on seed germination and plant growth as a re$titeir production of plant growth-
promoting substanceBacillus species generally have inhibitory effect on geation of Cuscuta. campestris and
alfalfa [9].

The association between bacteria and plant roapsir@ctime depending on several factors. The optinmduction
or inhibition depends on the rate of bacterial n@ation into the seed, seed coat property andyje and amount
of antibacterial substances in the seed [9]. Hemeesphysical properties of the seed and some emieatal factors
may influence in different level. Soil borne baater Acinetobacter sp. can colonize and form a biofilm within 3
days of seedling growth. This microbe is knownrtgiove the crop yield through solubilising the pitesrus or
applied phosphate, secreting organic acids ana¥oynees, thus improving the availability of nutrigathost plant
[2]. Usage of poor quality seeds results in lowdiimg vigor and poor growth of germ tube, mixedietes
differing in height and maturity and contributiof gdant diseases [3]. To increase local productgogd quality
seeds were chosen [5].

CONCLUSION

Germination ofHibiscus esculentus, Phaseolus vulgaris and Vigna sinensis could be induced by soaking of their
seeds usingPseudomonas sp andBacillus coagulans. Germination ofHibiscus and Phaseolus seeds could be
promoted in an optimized manner by soaking wittudomonas for 10 minutes and 20 minutes respectively where
as seeds d¥igna sinensis could be promoted by soaking with Bacillus coagulans for 20 minutes. Promotion of
germination by soaking was not possibleBeia vulgaris by these bacteria due to poor colonization abitiigher
amount and hard substrates, thickened seed coaénties etcSerratia, Klebsiella, Bacillus sp andE.coli had no
effect on seed germination. Minimum soaking timesvi@und out to save the time. Very large scale icwritre
studies should be done to find out the effect ekdie soil bacteria on the germination of differplaint seeds in
order to promote germination and to determine themum time needed for soaking to get optimum proamo

Acknowledgement
Authors thank the staff Department of Botany, Ursiy of Jaffna for their immense help in complgtihe project.

19
Scholars Research Library



Ranganathan Kapilan et al Arch. Appl. Sci. Res., 2015, 7 (8):17-20

REFERENCES

[1] Astrom, Boel Journal of Phytopathology, 1991, 131(3).

[2] Biswas JC, Ladha JK, Dazzo F8jil Science Society of America Journal, 2000,64, 1644-1650.

[3] Briones AM, Okabe S, Umemiya Y, Ramsig N, Reiadt W, Okuyama HAppl. Environ. Microbiol, 2002, 68
(6), 3067-3075.

[4] Carrillo-Castafieda G, Juarez Mufios J, Peraitee® JR, Gomez E, Tiemannb KJ, Duarte-Gardea M, and
Gardea-Torresdey JiAdvancesin Environmental Research, 2002, 6, 391-399.

[5] Duan YH, Zhang YL, Ye LT, Fan XR, Xu GH, Sh&R, Annals of Botany, 2007, 99, 1153-1160.

[6] Krishnaswamy V, Seshu D\&eed Science and Technology. 1990, 18, 147-15.

[7] Nezarat S, Gholami Alournal of Agroecology, 2009, 1(1), 25-32.

[8] R Development Core Team, R: A Language &mVironment for Statistical ComputingR Foundation for
Satistical Computing, Vienna, Austria. 2011, http://www.R-project.org/

[9] Sturz AV, Nowak JAppl. Soil. Ecol, 2000, 15, 183-190.

[10]Vrbni¢anin S, Jovanovil, Bozi¢c D, Ratevi¢ V, and Pavlou D, Journal of Plant Diseases and Protection,
XXI: 2008, 297-302.

[11] Zuno-Floriano FG, Miller MG Aldana-Maldrid MLHengnel MJ, Gaikwad N, Tolstikov V, Contreras-@srt
AG, Alpha Variety. Plos One. 2012, 7(2).

20
Scholars Research Library



