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A study oforganic ( Eichhomia crassipes, Cymbopogon spp, Tipsicum laxum, lpomea carnea,
compost, pruning litter, tea waste and vemicompost ) and inorganic (NpK) amendments to
tea soil and their effect on soil microflora was canied out. Higher bacterial, actinomycetes and
fungal population was observed in the soils amended with vermicompost, compost, tea waste,
lpomea camea, pruning litter whire comparativery ress population was observed in the soirs
amended with Cymbopogon spp, Ttipsicum laxum, Eichhomia crasslpes and NpK. Fungal
diversity-was also found to be highest in the soils amended with vermicompost, comp6st
followed by pruning litter , Tipsicum laxam, tea waste, /pome a camea elc.lt was observed that
some organic and inorganic amendmenls to soil increased microbial population and diversity
of the tea soil that may contribute to the health and productivity of tea al large through highei
nutrient availability and protection from the soil borne tea pathogens.

Key words: Camellia sinensis L(O) KunEe, compost, fertilizer (N,p and K), green manure,
vermicompost

greenhouse condition or in soil and in some cases
it is superior to compost (Atiyeh et a/.,2000).Study
suggests that vermicompost along with supplemen-
tal dose of inorganic fertilizer resulls significant in-
crease in pepper plant growth and marketable
yields (Arancon eI ai., 2003).Organic amendment
to soil contributes to substantial residual effect on
succeeding crops besides supplying nutrients to
the target crops (Nambiar and Abrol,19B9).tt helps
lo improve soil physical properties and increases
the absorption capacity of soil for cations and an-
ions leading to higher yield. The present study fo-
cuses on the effect of organic and inorganic
amendments on soil microflora in tea agroecosys_
tem. Microbes are involved in organic matter de-
composition, nitrogen fixation, solubilization and
immobilization of several major and minor nutrients
(Alexander,1971). They also play an important role
in soil structure maintenance, soil borne disease
control and plant growth promotion through secre_
tion of hormones/antibiotics. During the last 50
years, many beneficial effects of microbes in soil
have been discovered (Alexander, 1971; Subha
Rao and Gaur, 2000) and microorganisms are used
for improving productivity in agriculture, industry
and pharmaceuticals. Therefore, the present sturiy
has been conducted to understand the effect of
organic and inorganic amendments to soil. on the
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INTRODUCTION

Organic and bio-dynamic farming emphasise man-
agement practices involving use of organic ma-
nure, organic pest management practices and so
on. Extensive use of chemical fertilizer and result-
ant adverse soil condition has encouraged the use
of organic amendments for soil nutrient improve-
ment which is getting importance these days for
sustainable productivity and soil nutrient manage-
ment .Chemical fertilizers can be substituted by the
organic amendments for greater stability and sus-
tainability of the crop production. Composting and
vermicomposting are lwo alternative approaches
through which we can get good quality organic
manure from the organic residues. The disadvan-
tages of composting is that it takes 6-g months to
complete the process, whereas vermicomposting
takes only 1-2 months (FAO,1980).Vermicopost has
a much finer structure than composts and it con-
tains nutrient in the forms that are readily avaiF
able for plant uptake (Edwards and Burrows, 19gg).
There are reports on the presence of plant growth
regulators in vermicompost (Krishnamoorthy and
Vajrabhiah,1986;Tomati and Galli,1995). tt has the
potential to improve plant growlh when added in
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microflora around the rooucollar region of tea plants
that may contribute to the health and productivity
of tea at large by increasing nutrient availability and
protection from rool pathogens etc.

MATERIALS AND METHOD

Organic and inorganic amendments to soil

Cilronella (Cymbopogon sp p. ), Guatemala
(Tripsicum laxum), lpomea carnea, water hyacinth
(Eichhornia crass,pes) and pruning litter were
chopped into small pieces. 20 Kg of each chopped
material, compost, tea waste and vermicompost
were applied per plot containing 60 tea bushes in
RBD design at Rosekandy Tea Estate. 0.66 Kg of
60 Kg NPK, 1.32 Kg ot 120 Kg NpK and 2 Kg of .180

Kg NPK were also applied per plot containing 60
tea bushes.

JO

Microbial analysis

Soil dilution plate method
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RESULT AND DISCUSSION

3,5 triphenyl tetrazolium chloride (TTC) reduction
technique (Casida, 1977). 5 g of soit was placed in
ale_st tube followed by 0.1 gof CaCO3 and j.5 ml
of distilled water. After mixing the conients 1ml of
1% freshly prepared TTC solution was added and
the tubes were incubated at 30t 2oC Iot 24 hr. Af_
ter incubation, triphenyl formazon ( TpF) was ex-
tracted using methanol and subsequen y filtering
it through Whatman fitter paper No. 1. Finally thi
volume was made 50 ml by methanol. The optical
density of the pink colour extract was read out with
the help of speclrophotometer at 4g5 nanometer
using methanol as control ( without soil ).

Statistical analysis of variance were done as per
Tukey's test (one-way ANOVA).
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For bacterial, fungal and actinomycetes population
estimation, soil samples were collected bimonthly
across the soil depths (0-15, and 15-30 cm) using
a sterilized corer. The samples were brought to the
laboratory in sealed containers and microbial popu-
lations were placed for culture wilhin 24 hr of sam-
pling. A modified soit dilution plate method (Timonin,
1940) followed the culture media preparation us-
ing Rose Bengat agar media (Tsao, 1964) for fungi,
Starch Casein agar media (Kuster and Williams,
1964) for actinomycetes and nutrient agar media
for bacteria. The inoculated plates were incubated
for 5-7 days at 25110C for fungi and actinomyceles,
where as plates for bacteria were incubated 3otl oC

tor 24 hr. The colonies were counted subsequenfly.

ldentification of the fungat species

Fungal species were identified with the help of
standard literature ( i.e Manual of the genus As_
pergillus by K.B. Raper and D.l. Fennel, the peni_
cillia by K.B.Raper and C. Thom, Soil fungi by
Gilman, lmperfect fungi by H.L.Barnet and B.B
Hunter, Trichoderma by A.Nagamani,C.
Manoharachary and D.K. Agarwal and
P.N.Chowdhry).

Study of soil dehydrogenase activity

Dehydrogenase activity was determined using 2,

The fungal population of compost, vermicompost
amended soil was found to be highly significant
(p<0.001) compared to control in all the observa-
tions taken from July 2OO8 to May 2009 (Tabte
'1).Tea waste, pruning litter, guatemala, water hya-
cinth,180 kg NPK and 120 kg NpK treated soit
showed significant increase of microbial popula_
tion at p<0.001, p<0.01 levels in some of the ob_
servations. lpomea camea, 60 kg NpK amended
soil showed significant increase of micfoflora at
p<0.05 level . A total of 41 fungal species were
isolated from the amended soil samples. Among
the fungal species, A. fumigatus, A. fischeri, A. niger,
M. hiemalis, P. citinum, p purpurogenum showed
luxuriant growth in amended soil followed by A.
tamari, A. flavus, C. genicutata, pfrequentans, p.
expensum, T. citinoviide and T. viride. (Table 4).
Compost, vermicompost, pruning litter, tea waste
amended soil showed highest population of acti_
nomycetes with significant increase at p<0.001
level in all the observalions made from July 200g
to May 2009 ( Table 2). lpomea carnea, citronella,
guatemala, water hyacinth, 180 kg NpK, 120 kg
NPK, 60 kg NPK amended soil also showed signtfi-
cant increase at p<0.001,.p<0.01 and p<0.05 lev_
els in some of the observations. Effect of soil
amendments on the total bacterial population in
case of compost, vermicompost and pruning lifter
amended soil showed highly significant increase
at p<0.001 in all the observations made from July
2008 to May 2009 (Table 3). tea waste, /pomea
carnea, citronella, guatemalla, water hyacinth, 1g0
kg NPK, 120 kg NPK,60 kg NpK amended soitatso
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Table 1: Effect of organic and inorganic amendments to soil on the myco-flora (1x1o) of tea agroecosystem

37

Treatment Observations-Total population(MeanrS. E)

1st (1.7.08) 2nd (1.9.08) 3rd (i.11.08) 4rh (1.1.09) Fth (1.3.09) bth (i.5.os)

Controltopsoil

Control subsoil

60 kg NPKtopsoil

60 kg NPK subsoil

'120 kg NPKtopsoil

120 kg NPK subsoil
,l80 kg NPK topsoil

180 kg NPKsubsoil

Water hyacinth topsoil

Water hyacinth subsoil

Guatemala grass topsoil

Guatemala grass subsoil

Citronella topsoil

Citronella subsoil

Pruning lmertopsoil

Pruning litter subsoil

lpomea camea topsoil

lpomea camea subsoil

Tea waste topsoil

Tea waste subsoil

Composttopsoil

Compost subsoil

Vermicompost topsoil

Vermicompost subsoil

4.67r0.3

4r0.52

5i.052

4.67r0.3

9.6710.3**

5.67r0.3

9.67a0.3*"*

7.67r.059'-

610.52

5r.052

5.671.03

6.6710.59

6r.052

7r.052

6.33r.079

7.33r.059

7r..052

9.67r.079"

6.67r.059

10.67r.079"t

6.33r.03

12.33r.03"*

8.33r0.3***

5r.052

4.33r.03

5.67r.059

.51.052
81.052*

6.33r.03

8.67r.079"

8.3310.3.*

8.33r.03"

6.33r.03

7r..052

6.6710.59

7t0.52

7.6710.79

7.33r0.59

8.6710.79.

8.33r0.79

10.33i0.59*

8.33r0.79

11.6710.79-.'

9r0.52*

13.67*0.79"'*

10.67r0.7E.-

8r0.52

610.52

8.3310.3

5.57i0.3*

10*0.52

7.33r0.3

11t0.52*

8.33r0.3

12.67r.0.3'"*

9.331.79*

10i0.52

8.67r0.3

8.6710.3

6.33f0.3

12*..0.52*

910.52

9.67r0.3

7.3310.3

14r0.52**

10.67*0.59*-

1610.52'*'

16.6710.3**

12.6710.59."

6.3310.3

4.67r0.3

7.6710.3

510.52

8r0.52

5r0.52

'11.3310.3t**

810.52**

11.6710.3*.*

9r0.52"t

10.6710.3*t*

7.3310.3"

8r0.52

6.33r0.3

11.6710.79**

9r0.52"**

8.67i0.3

6.3310.59

11.6710.3**

8.33r0.3"8

1410.52"**

10r0.52.*

13.33r0.3*.*

'10.6710.3**

9.67*0.3

7r0.52

10.33*0.59"

5 67a0 3

'10.6710.59

710.52

'13.6710.59'.

10r0.52

1'1.6710.3

8.67j0.59

'13r0.52*"

10.67r0.3"

'11.3310.59

4r0.52

13.6710.3**

10.67i0.3*"

10.33a0.3

7.33r0.59

13r0.52*'

8.3310.3

21.6710.3"-"

17t.0.52"'.

19.67J0.59*.

15.3310.3'..

9.6710.59

7.3310.3

10.3310.3

7.67r0.3

10.6710.3

7.67r0.3

h4.6710.3"r

11.6710.59*t.

'12.3310.3"

8.3310.3

h3.6710.3*-

11.3310.79.*-

11.67*0.3

8.67t0.3

114.33r0.3*-

111.3310.3*"

11r0.52

7.67t0.3

13.67r0.59*'.

11r0.52*.

2410.52*'

20.33r0.79"..

P4.33r0.3""

21r0.52.*

'P<0.05 significantly different from the conlrol. **P<0.01 significantly different from the control. *..p<o.ool significanfly different from
the control.

showed significant increase at p<0.001 , p<0.01 and
p<0.05 levels when compared to the control. Al-
though observation was done on the population
of bacteria, actinomycetes and fungi; but identifi-
cation of fungi only were done as our main objec-
tive was to see the increase or decrease of fungal
population because fungi are comparatively easy
to identify. Dehydrogenase activity was found to
be highest in vermicompost and compost amended
soil compared to other inorganic and other organic
amended soil (Fig. 1). Higher Dehydrogenase ac-
tivity was also showrF by tea waste, pruning litter,
guatemala, water hyacinth amended soil and less
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Flir. l: Dehydrogenase activily ofsoilamended with inorganic and
organic manure/material 'l-6b= No. of bimonthly obseNations
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Table 2; Effect of organic and inorganic amendments to soil on the actinomycetes population (1x106) of tea agro-ecosystem

Observations-Total population (meant S.E)

1st (1.7.08) 2nd (1.9.08) 3rd (1.11.08) 4th (1.1.0s) sth (1 3'09) 6th (1 5'0s)

Controltopsoil '1.37i0.01

Control subsoil 1.34r0.0'l

60 kg NPKtopsoil 1.44!0.01

60 kg NPK subsoil '1 .4310.01

'! 20 kg NPKtopsoil 1.5710.01.*

120 kg NPKsubsoil 1.52t0.01

180 kg NPKtopsoil 1.5310.04.

180 kg NPKubsoil 1.43t0.06

WaterHyacinthtopsoil 1.5710.01"*

Water Hyacinth subsoil 1.4540.02*

GuatemalaGrasstopsoil 1.7810.0'1'**

Guatemala Grass subsoil 1.4610.01**

Citronella topsoil 1.6210.01**'

Citronella subsoil '1.4,l10.01

Pruning lifter topsoil 'l .87t0.01**

Pruninglittersubsoil'1.53+0.01*'

lpomea topsoil 1.910.03*"

lpomea subsoil 1.83*0.01'^'

Tea Waste topsoil 2.'1t0.01"**

Tea Waste subsoil 1.8410.04*'

Composttopsoil 1.88r0.02t--

Compostsubsoil '1.7910.01'*

Vermicomposttopsoil 1.8910.01*"

Vermicompostsubsoil 1.8510.01'*'

1.38r0.02

'1.3510.02

'L4610.01

'1.4310.02

1.57+0.01*'

1.5*0.01*

1.5410.01*'

1.4710.01-

't.5910.01**

1.4910.01"

'1.74r0.03**

1.5310.02"'

'1.63r0.02*"

1.4610.02

1.8810.02**

1.5310.01',*

1.91i0.01".*

1.84r0.01**

2.09i0.01*-

't.85r0.03*'

1.9310.01'--

1.77r0.02"',

2.'1r0.01"t

1.87r0.02*.

1.17*0.02

1.O7r0.02

1.2710.01'

'l.'15r0.01

1.51r0.01...

1.3510.02*'

1.4910.01*.

1.3810.02**

1.7910.02**

1.63r0.02*-

1.6910.0',I"t

1.5510.02*'

1.77rO.O2*.

1.51r0.02*'

'1.8810.01*.

1.6910.0',1*',

1.81r0.01*',

1.61r0.01**

2.0810.01*"

1.7610.02*-

'1.9510.01t*.

1.7710.01**

2.1r0.01"".

1.9610.01'"*

1.2610.01

1.1610.0'1

1.3510.01***

1.2810.01*"

1.4510.01*t*

1.3310.01*.

'1.4910.0r*t*

't.3710.01**

1.51r0.01*"

1.4110.0',1-',

1.5310.01""*

1.4910.01'*

1.7210.01*.

1.5410.01**

1.77i0.01"*

1.5710.01**

1.5310.01*"

1.3910.01*'

1.8910.01*'

1.71r0.01.--

2.0310.01**.

'1.91r0.0'l*'

2.0810.0'1"t

1.93i0.01*t

1.4510.01

1.3210.01

2.03r0.01*'

1.8910.01**

1.9910.01"*

1.6810.01*t

2.09r0.01**

1.9710.01*"

1.5910.0'l**

1.4510.01*.

'1.71t0.01**

1.5210.01**

2.05r0.01**-

2.2810 .01"-"

2.'1310.01*"

1.4810.01

1.3710.0'l

1.7710.01*'

1.6410.0'l*.

2.17*0.or*

2.0410.01-'.

2.19r0.01"-'

2.07r0.01"*.

1.5510.00

1.4110.01*.

2.2510.01*',

2.07t0.00*"

2.14!0.01-"*

1.9310.01*.

2.19r0.01*"

2.04t0.01*.

1.6510.01*

1.4910.01

1.81r0.01*.

1.6510.01*'

2.44r0.03""

2.21r0.O1*"

2.4r0.01*-

2.2510.01**

1.5710.01

1.47!0.01

1.8410.01*.

'1.7510.01*"

2.29!0.01*-

2.1910.01'"'

2.32!,0 .01-'-

2.2310.01...

*p<0.05 significanfly different from the cantrol. .*P<0.0,l significantly different from the control. ***P<0.001 significantly differentfrom the

control

activity was observed in citronella and lpomea
camea amended soil

Application of organlc amendment had significantly
influenced the soil microflora. The organic amend-
ment to soil is known to be metabolized by bacte-
ria, actinomycetes, fungi and protozoa . Among the
various groups of microorganisms, fungi are con-
sidered to be the most important decomposers
because they can degrade, which usually remains
unattacked by other organisms in soil. The diverse

microbial population such as Aspergillus spp, Peni'
cittium spp and Trichoderma spp are found fre-
quently in organic amended soil. These organisms

are known to decompose complex organic materi-

als into simple inorganic forms that can be utilized

by plants and microbes in soil. These decomposi-
tion of complex organic materials may provide

favourable conditions for the growth of fungi, acti-
nomycetes, bacteria etc and thus higher popula-

tion of fungi, aclinomycetes and bacteria found in
organic amended soil should contribute to the nu-

trient availability to the tea plantation at large. lt
was reported by Dutta and lsaac ( 1978 ) that or-
ganic amendments ( i.e chitin, cellulose and green

manure) induce qualitative and quantitative
changes in the soil and rhizosphere microflora of
antirrhinum plants. Dutta and Deb (1986) also re-

Treatment
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Table 3 : E fect of Organic and inorganic amendments to soil on the bacterial poputation (1x 1Oc ) of tea agroecosystem
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Treatrnent Observation-Total population(Meants.E)

11st (1.7.08) 2nd (1.9,08) 3rd (1.11.08) 4rh (i.t.Og) sth (1.3.09) 6th (1.5.09)

2.21r0.03

2.01i0.01

2.3310.03

2.'t3r0.02

2.27r0.O1

2.17r0.01

2.41r0.02*

2.07r0.03

2.6310.02-"'

2.32x0.02."'

2.7710.05'*.

2.68r0.01*"

2.680.04"'

2.09t0.01

3.02r0.03""

2.58i0.01t'*

3.2r0.02-.-

3.0210.04*,

2.77t0.03"'

2.11r0.03

3.1210.04*'

2.94i0.01'-

3.19t0.01'.*

2.93r0.01*'.

2.0510.03

1.76i0.02

2.11r0.02

1.9210.01

2.45r0.02**

2.09r0.04.".

2.4r0.01*.*

2.2910.01*'

2.7610.01r'*

2.49r0.01*'

2.68r0.02**

2A8lrO.02'*'

2.74*0.01**

2.3710.01**

3.05r0.02'*

2.77t0.01"*

3r0.01-'

2.8r0.01'.-

3.12t0.02'-"

2.8r0.03*.*

3.37r0.0'1*-

3.01r0.01t"*

3.41r0.0'l'*"

3.0610.01*t.

2.0610.01

1.9310.0'1

2.'1810.01"'-

2.05r0.01**

2.4210.01"*

2.23r0.01."'

2.87r0.0'1"'

2.72r0.01-'-

2.8410.01***

2.21t0.01*'

3.04a0.01**

2.6410.01"'t

3.1710.01**

2.95!0.01**

3.1810.01**

3r0.01'**

2.41t0.01**

2.18r0.O2*

3.14r0.02.*

2.97r0.03"-

3.2710.01*'

3.0410.02'..

3.3710.02*.

3.0610.01"*

2.2310.01

2.1510.01

2.4310.01*..

2.0810.01

2.69a0.02.""

2.27!0.01"'

2.82r0.0't*,

2.59r0.01

2.81r0.01'.-

2.2r0.02

3.09r0.01.."

2.6710.01.-*

3.'1Sr0.01""'

2.93r0.02**.

3.28r0.02'*

2.85r0.0**

2.5r0.02"*

2.2r0.01

3.1610.01*.

2.7 1r0.02**.

3.3610.01*.*

3.01f,o.02..'

3.43J0.02..*

2.75r0.02"*

2.41r0.01

2.2510.01

2 .77*0.01-'.

2.2t.O.O1

2.8510.0'1**

2.3810.0'l*r

3.08r0.02*.

2.8510.01*.

2.8310.01*.

2.28+O.O1'-'

3.'17r0.01.."

2 74rO.Of*',

3.3310.01*'

2.97t0.01*.

3.38r0.02**.

2 .87 !0.02-'.

2.8r0.01"""

2.41tO.02*-

3.19i0.01-".

2.86r0.02."*

3.49i0.02-.'

3.0910.01"..

3.53!0.01".*

3.1910.01.'.

'P<0.05 significantly different from the conlrol. .*p<O.Ol significanfly different from the control
the control

**P<0.001 significantly different from

ported that organic ( Eupatorium adenophorum )
and inorganic amendments (i.e urea ) to soil in-
creased the soil and rhizosphere population of
bacteria and actinomycetes, while urea and zinc
reduced the fungal and actinomycetes popula-
tion in soil and soyabean rhizosphere. Dehydro-
genase aclivity was also found to be highest in
organic amended soil as higher population of bac-
teria, actinomycetes and fungi were found in these
amended soil ie dehydrogenase activity and mi-
crobial population are positively correlated. lt is
known that organic matter introduced to soil stimu-
lates soll microbial populations and soil biological
activity (Parkinson and Paul,1982). Compost used
as a soil amendment may improve the microbial

diversity of the soil. Compost depending on the de-
gree of maturity, provides rich medium supporting
high microbial activity (Chen et a/.,19e8) and may
also cause diverse microbial population. The addi-
tion of compost to soil has been reported to in-
crease the incidence of bacteria in tomato
rhizosphre (Alvarez ef a/.,1995). The number of
colony forming units of bacteria andfungi increased
when pig manure compost was added to the soil
(Weon et a/.,1999). lncrease in soil biological ac-
tivity and microbiological grolvth were also reported
when vermicompost sewage sludge was added
(Dar,1996; Marinari ef a/.,2000). Various agricut-
tural management practices such as cropping sys-
tems, fertilizer applications, cultivation practices, soil
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Table 4 : Dominance and occuffence of soil Fungal species in the inorganici/organic amended soil

[J. Mycopathol. Res

Fungal specres 11st (1.7.08) 2nd (1.9.08) 3d (1.11.08) 4th (1.1.09) sth (1.3.09) 6th (1 5.09)

Aspcergillus cardldus Link

Aspergillus e//rpficus sp.nov.

Asperyillus fischeri Wehmer

Aspergillus f/avus Link

Aspergillus fumigatus Fresenius

Aspergillus gracilis Eainiet

Aspergillus rnel/eus Yukawa

Aspergillus nidulans \Eidam) Wint.

Aspergilius nlger Van Tieghem

A speryi I I u s ochraceous Wilhelm

Aspergillus oryzae (Ahlburg) Cohn

Aspergill us parasiticus Speare

A spergillos spmulosus Warcup sp.nov

Aspergillus sydovli (Bainier and

Sartory) Thom and Church

Aspergillus tamaii Kila
Aspergillus teneus Thom

Aspergillus ustus (Bainier)

Thom and Chutch

Aspergillus vercicolor

Tiraboschi
Cladospotium herbarurn (Persoon) Link

CuNularia geniculata (Tracy and Earle)

Boedijn

CuNularia interseminala Berkeley

and Ravenel

CuNulaia lunata (Walker) Boedijn

Mucot hiemalis Wehmet

Nigrosporc sphaerca (Saccardo) Mason

Pe nicil I i u m chry sogen u m Thorn

Penici ium citinum fhom
Penicillium expensum (Link) Thom

Penicillium frequentails Westling

Penicillium janthinellum Biourge

Peniclllium madensii Biowge
Penicillium purpurogenum Sloll

Penicillium tubrum Stoll

Rhhopus rigrcans Ehrenberg

Humicola sp.

Fungal species

Trichodema atrovlrrde Karsten

Trichoderma citrinoviide Aissel
Trichodema flavofuscum lJ.MilleL
Giddens and Foster) Bisse

Tichodema glaucum Abboll
Trichoderma harzianum Rilai
Ttichode rm a virens (Miller,

Giddens and Foster) Von Arx

Ttichodema vihde Pers.ex.S.F.Gray
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organic matter amendments and pesticides are
known to alter the microbial dynamics of
agroecosystems. Addition of compost and other
partially degraded materials improves the soil or_
ganic matter content and thereby increases the
stability of soil structure. lncorporation of organic
fertilizers in the form of plant compost enhances
the organic carbon level of the soil which has di_
rect and indirect effect on soil physical properties
and processes. Dick and Crist (1995) reported that
adding organic wastes to the soil can increase to_
tal N, organic matter, microbial population, enzyme
activity, moisture retention, pH buffering capacity
and crop yield. The increase of microbial popula_
tion in the organic amended tea soil suggests that
a some of the fungal organisms observed in the
present work (i.e Aspergillus spp, penicillium spp.)
are known to be good decomposers. They should
contribute to the faster decomposition process of
the litter as well as organic amendments to soil and
should contribute to the higher nutrient availabil-
ity, which should reflect on the productivity in the
tea agroecosystem at large. The results on these
aspects of the study will be communicated in due
course of time.
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