Available online at www.ijpab.com

“a . ISSN: 2320 — 7051
3 Ir;t;rnatglrllal f_‘“é“"ﬂ' Int. J. Pure App. Biosci. 3 (2): 542-546 (2015)
ot Pure & Applie [Research Article
QY El BiOSGie“Ce INTERNATIONAL JOURNAL OF PURE & APPLIED BIOSCIENCE Researce Atcic

OPEN aACCESS

Impact of agrochemicals on endophytic bacterial poplation in tea
(Camellia sinensis L.) shrubs

Ratul Nath', G. D. Sharmd and M. Barooah™
!Department of Botany, Bholanath College, Dhubrisds, India, 783324
“Bilaspur University, Bilaspur, Chattishgarh, India
3Department of Agricultural Biotechnology, Assam igitural University, Jorhat Assam, India, 785001
*Corresponding Author E-mail: m17barooah@yahoorco.i

ABSTRACT

The present study deals with the isolation of endophytic bacterial isolates and the study of their
population in the tea leaf, stem and root samples collected from different tea gardens of Assam, India.
Out the six tea gardens studied three were commercial agrochemical based gardens and the rests
were maintained organically without direct application of agrochemicals. The endophytic bacterial
population in the root samples collected from the agrochemical based gardens ranged between 9.2
x10° to 8.7 x 10° followed by stem (8.7 x 107 - 5.8 x 10°) and leaves (3.4 x 10* - 3.1 x 10°%). Smilarly,
the endophytic bacterial population in the root samples collected from the organically maintained
agrochemical free gardens ranged between 10.2 x 10* - 8.8 x 10* followed by stem (9.3x 10° - 7.8 x
10% and leaves (8.6x 10 - 7.3 x 10?). Hence, the endophytic bacterial population in the samples
collected from organically maintained agrochemical free gardens was significantly higher in
comparison to agrochemical based gardens.
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INTRODUCTION
Microorganisms present within plant tissues foralla part of their life cycle without showing any
visible symptom of their presence are defined a®phytes. It is an endosymbiont, often a bacterium or
fungus that lives within a plant for at least atpafr their life without causing any apparent diseas
Endophytes are ubiquitous and are found in all tplpecies studies to date; however most plant
endophyte relationships are not well understooddophytes inhabit in majority of healthy and
symptomless plants, in various tissues, seedss,ret®ms and leavés A large number of experimental
evidences demonstrate that bacterial endophytgmosughe plant growth, development and yielding by
synthesizing different plant hormon&$,> ®solubilizing the insoluble mineral salts and ceréahanced
resistance to various pathogenhg by producing antimicrobial agents®™ It has been suggested that
endophytes act as a biological trigger to actithte stress response system more rapidly and syrongl
than non mutualistic plant. As these microbes are symptomless with plant drgomoting activities
they may definitely have remarkable contributiorplant growth and development and hence may be a
good source for isolation of new biofertilizers abidcontrol agents to maintain sustainable organic
agriculture.
Tea is one of the most popular non alcoholic beyesaf the world and one of the major crops indndi
especially in Assam. At present, our tea cultivati® based on high input of agrochemicals. To abtai
maximum vyield, planters often use agrochemicalsohdythe prescribed level. That is why, foreign
markets often reject tea from Assam because bigts chemical residues in finished tea.
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Moreover, agrochemicals like pesticides and helbiiare detrimental to non target organisms toe. Th
excess part of agrochemicals is one of the majose=aof air, water and soil pollution causing aosesr
problem up to the sites away from their application

Lots of studies have been carried out to know these affects of agrochemicals on plants and deima
However affect of agrochemicals on microorganisespecially on endophytes are very less studied till
now. The present study deals with the comparisoanofophytic bacterial population of agrochemical
based commercial gardens and organically maintathedhical free gardens to depict the adverse affect
of agrochemicals on endophytic microbial population

MATERIALS AND METHODS
Sample collection
Tea Camellia sinensis) leaf, stem and root samples were collected fremthy and mature tea plants.
Samples were collected from six different tea gasdecated at different districts of upper Assarthimi
May to September, the sprouting season of teadnydar 2013. Healthy young shoot tips with upper
most four leaves and disease free young stems weltected in sterilized polythene bags and
immediately kept into 4° C ice box. For root sarapigung roots along with some rhizospheric soilewe
collected in to sterilized polythene bags and kephediately at 4° C in ice box. All samples were
brought to the laboratory and further processing dane in the next day.
For random collection of samples, five plots (1880 metre) of the garden with healthy tea shrube we
selected and samples were collected from seveardift tea shrubs of each plot and mixed. Hence, a
total of five subsamples were collected from eaatugns.

I solation of endophytes

To remove the debris, root, stem and leaf sampére washed separately with tap water for sevenstime
followed by distilled water for five times. Aftgroper washing, about ten grams of root sampleg wer
dipped in 70% ethanol for five minutes followed @y % HgC} for 1minute. However, equal amount of
stem and leaf samples were treated with 70% alcfuvofive minutes followed by 0.05% HggCfor
1minute. To remove the effect of surface steritizagents, samples were washed with sterilizedldibti
water for ten times? After proper surface sterilization as well as reaiof surface sterilizing agents,
samples were homogenized in 100 ml of sterilizestilldid water to prepare the stock tissue homogenat
From this tissue homogenate, proper dilution wasediccording to the standard process of seridi@ilu

12 Serially diluted sample tissue homogenates wereaspon different types of culture media like trgpti
soya agar (TSA), nutrient agar (NAseudomonas agar (PA) medium to isolate endophytic bactétia
After inoculation and spreading of serially dilutsdmples, plates were incubated at 30°C for 48 for
proper growth of the microbial colonies. Numbercofony forming units (cfu) was calculated with the
help of a colony counter and the cfu populatiopén ml of tissue homogenate was calculated. Todavoi
the unexpected contamination, whole process was iofiont of laminar air hood.

Efficacy of the process of surface sterilizationsvemnfirmed by rolling a piece of leaf, stem ortroa
nutrient agar plate and incubated for 24 hourse plate without any microbial colony after incubati
period confirmed the proper sterilization of thenpées.

RESULTS
The endophytic bacterial population in the root gke® collected from the agrochemical based gardens
(Table 1) ranged between 9.2 %16 8.7 x 18 followed by stem (8.7 x 8 5.8 x 10) and leaves (3.4 x
107 - 3.1 x 16).
Similarly, the endophytic bacterial population ihetroot samples collected from the organically
maintained agrochemical free gardens ranged betd@@nx 10 - 8.8 x 108 followed by stem (9.3x f0
7.8 x 10) and leaves (8.6x 0 7.3 x 16).
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Table 1. Population of endophytic bacteria in agrogemical based tea garder

Samples Bacterial population
Root Stem Leaf
Agrocgemical based garden(ABG-A) 9.2x 16 8.7 x 16 3.4x 16
Agrocgemical based garden B (A-B) 7.4x 10 5.8 x 16 3.3x106
Agrocgemical based garden C (A-C) 8.7 x 16 7.7x16 3.1 x16

Values are average of five replicates

Table 2. Population ofendophytic bacteria in organically maintained tea grdens

Samples Bacterial population
Root Stem Leaf
Organic Garden A (OR®) 10.2x 16 9.3x 16 8.6x 1G
Organic Garden B (OR®B) 9.4x 10 7.8 x 10 7.3x 106
Organic Garden C (ORG) 8.8 x 10 8.7 x 16 7.6 x16

Values are average of five replicates

Fig. 1: Comparison of endophyte population in roosamples of organic and agrochemical based garde
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Fig. 2: Comparison of endophyte population in stensamples of organic and agrochemic based gardens
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Fig. 3: Comparison of endophyte population in leaf sampleof organic and agrochemical based garde
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DISCUSSION

In the present study it was observed that the emdmpbacterial population was highest in the rc
followed by the stem and leaves. This is becausentlain source of endophytes of a plant is
rhizospheric microbes. Some of the rhizospheriaohie: which are best compatible to the plant inte
environment may enter into the plant roots maihhptigh the cracks at the site of emergence ofdk
roots** and hence the endophytic microbial community ofamfresembles its rhizospheric partn®,
After crossing the root epidermis, endophytes daloin the cortex and some of them may invade
casperian strip and xylem vessels to migrate tosvaheé aerial part™ ' Though, major parts «
endophytic microbes enter into plant tissue thrcroot, many of them may enter into the aerial p&
the plant body though natural openings like stomhtaathodes, lenticels and natural wout’. As
endophytic microbes can reside inside the fruitd seeds, vertical transfers of them from seed$e:
aerial parts is also a common mode of endophytity €

In the present study the endophytic bacterial patjmui in root, stem and leaf sampledlected from the
tea gardens maintained organically was signifigahigjher in comparison to the samples collectechi
the agrochemical based tea gardens. That is wimayt be assumed that the agrochemicals used |
commercial tea gardens are detmtal to some of the endophytic bacteria presetiténtea plants. Lot
of earlier works are also in support of the findirgf the present studAmpofo et al.'® reported that
regular application of different kinds of pesticicdend herbicides resulten lower microbial populatio
in rhizosphere of different crop plants in compamisto agrochemical free rhizospheric soil.
agrochemicals are detrimental to soil microbesidy be assumed that they are detrimental to endes
also. Wei-Dong et al*® reported that long term application of NPK fertligs caused reduction
microbial load in soil in comparison to soil withoNPK application. As soil is the main source
endophytes, lower microbial population in soil nfieyanother cause of lower robial population in the
samples collected from commercial agrochemical dagaden: Hence, the present study comes |
conclusion that the main cause of lower microlballs in the samples collected from agrochemicad
tae gardens is the negatimapact of the agrochemica
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